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CHAPTER 1

BACKGROUND

COMPUTER ASSISTED INSTRUCTION IN BASIC

ISSUE

The Tactical Air Forces recently decided to purchase

1500 Cromemco microcomputers For use at the wing level

(Coward, Cokerly and others,82). Headquarters Air Training

Command (HQ ATC) will soon Follow suit with another

small-computer buy (Weber,83). The TAF purchase was based,

in part, on the recommendations From a Feasibility study by

Automated Data Processing personnel From the Tactical Air

Command (Coward, 82). The study had been initiated because

of numerous reports that local agencies had purchased small

computers and successfully used them to do word processing,

aircrew Flight planning, and simple data base management

duties (Carter and Nunley, 81; Coward,82). The study

investigated the Feasibility oF using microcomputers to

automate some of the more time consuming tasks commonly

encountered in the wings. Concern about

non-standardization, security, and duplication of effort

when the computers were installed, led the diFFerent

commands to Form small computer offices as Focal points For

the distribution and control oF the computers. The

. . .. II I I .... . . 1 = n n n l -- ---



requirement for receipt of one of the computers was a

submission of a OAR (Data Automation Requirement) by the

unit (the OAR, in this case, was a formal request which

outlined a specific purpose For the computer), and approval

of the OAR by the appropriate MAJCOM. Software support was

limited to off-the-shelf packages. All of the computers

were purchased with Beginners All Purpose Instruction Code

(BASIC), a word processor and a data base management

program. After purchase, the computers were considered

stand alone systems and no increase in manpower to support

them was authorized (TACR 300-12, SAC 300-4).

Since the decision to purchase the units,

approximately 400 have been installed at a cost of OO

to 20,000 dollars each. The cost was determined by

number of peripherals (printers, plotters, disk drives,

etc.) that were requested with computers (Coward,82). The

expected workload for the computers is light and the

machines will be available For other mission-related tasks

if the users are able to create some of their own software

(Lyon, 83).

PROBLEM

The wings do not have enough programmers available to

program the computers, and the programmers who have been

identified are not dedicated to the system, so they will
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not be replaced when they leave For other assignments. Most

personnel, though very interested in the new machines, are

not Familiar enough with programming techniques to produce

adequate software (Cokerly, 82). Thus, when the programmers

leave, expertise to write, maintain, and update mission

related programs will be lost. The commands need to

establish a program to train users in one of the

programming languages. The training program needs to be

self supporting, and require no additional manpower. it

must Familiarize new personnel with the computer and its

capabilities, and give a non-programmer a solid core of

general knowledge in a programming language (Cokerly, 83;

Lyon,83).

The BASIC programming language is the best choice for

training new operators how to program because BASIC is

available on virtually every microcomputer (the Cromemcos

purchased by the Air Force included a dialect of BASIC

called Microsoft BASIC). Another reason For BASIC is that

many good, mission-related programs have already been

written in it, showing the language's capability to quickly

do time consuming tasks (Carter, Nunley, 81). Additionally,

the popularity, usefulness, and ease of modification of

BASIC programs has caused the senior members of the Air

Force to approve BASIC as an accepted programming language

(HQ USAF Message, 82). These reasons have led to a
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consensus by HQ TAC personnel that a CAI (Computer Assisted

Instruction) program in the BASIC language would provide

the most effective solution For the microcomputer training

problem. The best dialect of BASIC to use would be the

Microsoft BASIC dialect because it is available on the

majority of microcomputers (Burke, 82; Blackwood, 82;

Lewis, 82; Welch and others, 82).

Colonel Lyon, TAC DOZ, Formally outlined the problem

in his letter dated 7 February, 1983. He explained the

problem with keeping new personnel trained on the computer

systems, and suggested that a thesis effort directed

towards developing a CAI program in Microsoft BASIC For the

newly purchased Cromemco computers could satisfy the needs

of his personnel and be cost effective for the Air Force.

During a telephone interview, he also stated that

commercial programs were not a good choice. A commercial

package was hard For each unit to purchase (each software

purchase has to go through the formal OAR process), and the

programs could not be distributed to other agencies because

of copyright restrictions. Colonel Lyon felt that a

program developed specifically by the Air Force would be

more likely to include those items which the Air Force

considers important, and, the software could be distributed

without concern for copyright infringement, royalties, etc.

A review of current CAI in BASIC revealed limited
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resources adaptable to the problem. The only commercial

package available was thL Tandy Level II BASIC instruction

package. It was iot a CAI program (it was not advertised to

be one) and it was machine dependent (it was made For the

TRS-80 system). It required little Feedback From the

responder, did not give adequate examples, and made no

provision For scoring or reporting on a student's progress.

It was a compendium of definitions of computer terms that

were intended to be read b the user on a video terminal.

This program was too limited to be used as a continuing

training program.

The Focal point offices for microcomputers were

interviewed to Find out whether other agencies were

developing a CAl. Lt Coward, HQ TAC ADMUDS, was not aware

of any related research. Major Cokerly, Air Staff SO-I,

also confirmed that a CAI was needed, but he was not aware

of any available in the field. Programmers at the offices

for computer development and training systems For the Air

Force, at Keesler AFB, Mississippi, have developed a CAI

for BASIC on the Honeywell computer. However, their program

is very machine dependent Cit is written in assembly

language) and could not be transferred to microcomputers.

Searches with other sources, revealed similar need and

interest in a CAI program, but none available.

5



RESEARCH QUESTION

How can a Computer Assisted Instruction program be

developed for the new Cromemco microcomputers that provides

sufficient instruction to transform a non-programmer into a

programmer competent enough to write mission related

programs? The CAI would have to be simple enough to adapt

to different Cromemco systems, be updated easily (or

customized as necessary), yet thorough enough to cover the

crucial elements of BASIC, and still be appropriate for an

audience with little training in computer concepts. The

problem can be broken down into three steps.

The first step would be research of the current

literature on both general, and BASIC programming language

CAI. Included would be those techniques which are

compatible with a microcomputer system and appropriate for

the intended military audience.

The second step would be the development of the

"frames" For the program. A CAI Frame is a portion of a CAI

program that contains a single learning event. The events

are typically broken into information, question, student

response, and Feedback/answer sentences (Meredith,71;

Freedman,81). A microcomputer usually has limited memory

and storage space. The Cromemco machines, when BASIC is

implemented, have around 33 kilobytes (33k) of memory. In
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addition, the off line storage of microcomputers is

sometimes limited to one or two small Floppy disk drives

(Coward, 82). Therefore, an exhaustive instruction in the

language would not be possible, because there would not be

enough room for the program in the computer. The Frames

would have to be isolated into main topics which would

sufficiently instruct the student in the language, yet

still fit within the storage space and memory limitations

of a one disk, 33k machine.

The third step would involve the coding and debugging

of the CAI program itself. While the frames should be

simple to code, there will have to be hundreds of them to

adequately cover the subject. Such a large program will

need careful debugging to eliminate errors. Consultation

with non-programmers to ensure "user friendliness", and

using their Feedback to Fine tune the CAI, would conclude

the research and development of the CAI program.
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CHAPTER 2

METHODOLOGY

THE CAI TECHNIQUES ON A MICROCOMPUTER

When the designer of instructional
materials confronts the task of
preparing a CAI program, he places
instructional design in a new context,
that of computer programming.
(Holtzman, 70)

Computer assisted programming has much in common with

other programmed instruction (PI) methods. However, it has

new perspectives and limitations which increases both the

student's learning and the instructor's work. Silvern,

Holtzman, and other educators have developed outlines for

approaching a CAI problem. In their instructions on how to

use these outlines, they emphasize that one hour of

interactive computer assisted instruction can take the

place of many hours of classroom time. Additionally, one

hour of CAI may take hundreds of hours of programming and

development by teams of instructors, researchers, and

programmers. In this chapter, I will develop a methodology

for making a CAI package for the BASIC language. Because I

do not have the research time needed to & velop new

techniques, I will concentrate on using proven methods

which can be used on a microcomputer.

The Air Force has oeen interested in how to use CAI
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effectively since the early 1970s. They Formed an office at

Keesler AFB in Mississippi (the COTS section of the 3300

Technical Training Wing) dedicated to Finding, developing

and distributing different CAI programs (Ashby, 83). This

office has developed guidelines on proper CAI methods to

use in their Air Force CAI projects. I have used these

guidelines to develop my CAI program.

In addition to the COTS procedures, the TAC small

computer office has published a guide on programming

standards For microcomputers For TAC. This unique guide is

a First attempt to standardize BASIC programming. It

applies to this paper because the standards it outlines, as

well as the COTS standards, must be considered to ensure

the Finished CAI program satisfies the constraints of all

agencies that may wish to use it.

The University of Alaska has donated a CAI package on

BASIC to the Air Force (Carew,81). Developed on a

mainframe using a special purpose instructional language,

the BASIC dialect it teaches is not compatible with

Microsoft BASIC. It references devices and equipment not

available with a microcomputer. However, the outline it

uses is readily adaptable to my project. By using it as

guide, but substituting my own text and test items, I have

avoided the lengthy process of developing and validating a

new approach to CAI in BASIC.
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To develop the methodology I have considered the

guidelines to effective CAI , as outlined by Holtzman and

others, applied this to the standards developed by Keesler

COTS and TAC Small Computer Office, and, using an outline

based on the University of Alaska program, modified the

result as needed to Fit on a microcomputer.

Educators have developed models For creating CAI

programs (Holtzman and Silvern,70). These models generally

break down the design of CAI into five major areas of

consideration. These areas are as follows:

The CAI author must consider the

1. Intent and justification of the CAI

a. Needs and goals of the CAI

b. Target audience

c. Institutional constraints

2. Physical Constraints on Design of CAI

a. Operational/equipment constraints

b. Installation constraints

3. Oevelopment of the CAI draft
a. Frame design

b. Questioning techniques

c. Scoring of student responses

4. Coding of the CAI program

5. Validation.

An elaboration of each of these areas and how they

apply to this paper follows.
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Needs and Goals Determination. The needs and goals of

the CAI program were discussed in the previous chapter. In

summary, the Air Force needs a computer assisted

instruction program which teaches the BASIC programming

language.

Student Population Oescription. The target audience

is composed of members who are at least high school

graduates. Because they oluntarily use the computer to

ease their workload, they can be considered motivated to

learn the primary programming language of the computer

(Lyon, 83).

Institutional Constraints. The biggest institutional

constraint is the time needed to develop the program. The

MAJCOMs have had to wait several months for the final

product. This was an unavoidable constraint. However, the

minimal costs of the package have made the delay

acceptable.

Physical Constraints on Design of CAI

Operational/equipment. The program library was

developed so that it requires only one floppy disk for

offline storage. Therefore, any say;tem that has at least

one disk drive, and one terminal should be able to install

the package. Most systems which support Microsoft BASIC

11



have this configuration as a minimum (Cokerly,83). Because

the program is primarily concerned with BASIC and not with

the type of equipment used, it is written so it is

compatible with one other popular microcomputer, the

TRS-80. (the program will run on the Apple if it is

configured with a Z8O CPU card - see the Apple operating

manuals for further explanation of how to run Microsoft

BASIC on that equipment). This will enables the package to

run on the microcomputers which make up the majority of

microcomputer installations (Cokerly, 83; Coward, 82;

Greene, 82).

The types of terminals and Floppy disks vary with

brand names of equipment, so a program cannot be easily

transferred from one brand name to another, even if the

program is in the same language dialect. For instance,

Cromemco floppy disks cannot be used in a system that only

supports Apple disk operating systems. Therefore, the Files

had to be transferred using a medium that is common to most

computers. The easiest and most common method for

transferring programs to dissimilar equipment, is to send

them via telephone modem hookups. The CAI package was

developed on a TRS-80 system, and transferred to the

Cromemco system.

Installation Constraints. The installation constraints

deal mainly with the distribution of the software, and

12



periodic review to ensure it is current, The program will

be given to the major command microcomputer focal points

for inclusion in their software libraries. Distribution

and updates will be the responsibility of the focal point

offices in cooperation with the different users. The

program will be written in accordance with the TAC

guidelines so that it can be updated as needed by any

competent BASIC programmer.

Development of the CAI Draft

Frames. CAI and PI experts agree that any CAI should

be flowcharted prior to development. This provides a

systematic outline for the programmer/author and alleviates

many conceptual problems early in program development.

After outlining, each major block is broken down into

frames. A Frame is a complete question and answer

sequence, or a complete teaching point (Lysaught, 63;

Meridith, 71; Burke, 82). It has the answer to every test

item, and it indicates where transfer of the program goes

for the different response possibilities of the question.

Questioning techniques (test items). Almost any type

of test item can be used in CAI. The limiting factors are

the amount of memory required to store the possible test

answers (Holtzman and Silvern,70). It would be obvious from

this, that essay answers would be very demanding of memory,

13



and multiple choice, matching, true-false, or one word

responses would be more memory conservative (Burke,82).

Because of the equipment limitations discussed earlier, I

have not used essay questions.

Scoring. The program must provide For record keeping

of the scores of different students, especially if access

to the system is contingent upon successful completion of

training - as may be the case in some organizations. The

program uses a simple, sequential file update system, which

scores the student after completion of each block of

questions. A separate utility program prints out a record

of all student scores.

Coding of the CAI Program

The program is too large to fit into memory all at

once, so the program must include features which keep track

of where the student is, where he wants to go, what his

score is, and what module of the program to load next. The

student may progress through the program at his own pace

and in any order he chooses.

Validation

The CAI program was validated at several stages during

its development. As each block was completed, it was tested

at AFIT. The purpose of the initial testing was to

14



elimimate logic errors in the CAI program itself.

Therefore, the target audience during the debug phase was

knowledgeable in what makes a good program. The program

will be sent to the Focal point offices and released for

testing within the commands. Feedback From these offices

will be used to revise the programs as needed.

15
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CHAPTER 3

CAI PROGRAM FORMAT

PROGRAM LIBRARY

There are 30 programs that make up the CAI. There are

six lessons (each lesson hss two parts), six tests, six

score files, four homework assignments, one menu, and one

training report maker. The programs require about 350

kilobytes of disk space, and they fit on three data disks

For the TAS-80 or on two double sided, double density

Cromemco disks. The rest of this chapter describes their

purpose, their Flowcharts, the subjects they teach, and

their limitations.

Program Purpose

Program Name Purpose

I. Lessons 1, Ia, and test I ......... Teach
Introduction to
BASIC and Computer
terms

2. Lessons 2, 2a, and test 2 ........ Teach

saving programs to
disk, REMARKS, and
branching.

3. Lessons 3, 3a, and test 3 ......... Teach
Loops, Arrays. and
DIM statements

4. Lessons 4, 4a, and test 4 ......... Teach
Printer commands C
Sequential File 1/0

I18



S. Lessons 5, Sa, and test S ........ Teach

Subroutines and

Library Functions

6. Lessons 6, 6a, and test 6 ......... Teach

String Functions,
& Microsoft Editor

7. Menu ............................. Lets student select
sequence of lessons

8. Training Report program ............ Makes a hard copy

report of student

scores

9. Score Files 1 through 6 ............ Hold student scores

10. Homework assignments 2 thru 5 .... Gives student extra
practice in tech-

niques of lesson.

Flowcharts

Lessons

The flowcharts For the lessons are all the same. Each

section of a lesson is a subroutine which is called by the

lesson menu. The student selects whether to take each

section in fixed order, or review selections in the order

of his/her choosing. If the lesson is taken in fixed

order, the subroutines are called one after another without

showing the menu. If the sections are reviewed according

to the student's desires, then the menu is displayed after

each section is completed. In both cases, the student has

the option to continue to the next part or review the

section just seen. The following flowchart represents the

17



main- menu program, the one aFter it represents lessons one

through six:

18



Flowchart For Main Menu
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Flowcharts for Lessons one Through 
Six
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Tests 1-6

The flowcharts for the tests are all the same. Each

test is 10 questions long, and seven questions must be

answered correctly to pass the test. If the test is passed,

the student may have the computer write their name and

sco-e to the appropriate disk file.

The score File is a sequential file, so all updates

must be done by reading the entire File to memory, changing

the data, and writing it back to disk. The program is

dimensioned to handle 100 students.
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Flowchart for Tests One Through Si.x
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Report Program

The report program reads in all the scores, assigns

them to the proper students, and prints out a summary to

the monitor or to the line printer. IF a student hasn't

completed a test for one of the lessons, a set of asterisks

appears for the test score. The user of this program has

the option of receiving the report with student names in

alphabetical order. A sample report is on the following

page.

6 
ro

* L

SCe ' Oi
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CAI IN BASIC REPORT DATE:
07/31/83

NAME TEST i TEST 2 TEST 3 TEST 4 TEST 5 TEST 6

CROMEMCO 10 9 2 9 3
CURLY 9 2 9 5 2 8
0.0. 4 4 6 2
DAN 7 5 5 4
DAN C. 10 7 9 3 7
DAVID 3 5 6 10
GOLIATH 5 3 6 4 5
LARRY 1 6 7 2 8
MOE 8 3 3 4 4

POSEY 3
TEST
WIDGET 6 -- *---..

END OF PROGRAM - HIT BREAK OR CONTROL C TO QUIT

25



Index of Subjects

rhe following index lists the main subjects, as shown

in the lesson menus. The reference on the right indicates

what lesson, and what part of the lesson, the subiect is

taught.

Subject Name Lessong/Part

1. Advanced FOR NEXT............................. 2/1

2. Arrnys......................................... 3/2

3. Arrays (intro)................................ 3/2

4. Branching Introduction....................... 2/2

5. CLEAR.......................................... 3/2

6. CLOSE.......................................... 4/2

7. Comparing Variables.......................... 1/2

8. Concatenation................................. 6/1

9. Counter Variables............................. 2/1

10. DATA............................................ 2/2

11. DELETE......................................... 1/1

12. DIMension...................................... 3/2

13. EOF............................................. 4/2

I' 26



14. Editing Text ............................. 6/2

15. EN0 & STOP ............................... 1/1

16. Filenames ................................ 1/2

17. FOR NEXT ................................. 3/1

18. Functions Overview ....................... 5/2

19. General Information ...................... 1/1

20 . GOSU . .................................... 5/1

21. GOTO ..................................... 2/2

22 . IF ....................................... 2/ 2

23. Immediate Mode ........................... 1/1

24 . INPUT .................................... 1/2

25 . INPUT . ................................... 4/2

26 . I(nsert) ................................. 6/2

27 . KILL ..................................... 3/1

28. Library Functions ........................ 5/2

29. Library Functions (intro) ................ 1/2

30 . LIST ..................................... 1/1

31. LLIST .................................... 4/1

32. LOAD........................................2/1

33. Loops ..................................... 3/1

34 . LPRINT ................................... 4/1

35. Nested Subroutines ....................... 5/1
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Program Limitations

The purpose of the CAI program is to give a student a

solid core of knowledge about BASIC. From this core, the

student can continue his/her own education, concentrating

in any area of interest. The following areas are not fully

explained in the CAI. This list could serve as an outline

for further study for the student.

AREA NOT INCLUDED IN CAI APPLICABLE BASIC WORDS

1. Formatted printing ......... PRINT USING

2. Direct/Rnd Access ........... FIELD, GET, PUT, LOF

OPEN"R",I1 , "If n"

LSET, RSET

3. Graphics .................. POINT, SET, RESET

(TRS-80)

4. ASCII code ................ SAVE "lfn",A

5. Tape input/output ........... CSAVE, CLOAD (TRS-SO)

S. Error trapping ............... ON ERROR GOTO,ON ERROR

GOSUB, RESUME,ERR,ERL

7. Defining precision ......... OEFOBL, DEFSNG,

DEFINT, CVI,
CVS CVD, CDBL, CSNG,

CINT

8. Merging programs ............. MERGE

9. Screen clearing .............. CLS
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10. Line renumbering .......... NAME (TRS-80),

RENUM (C/PM)

1i. Memory ModiFication ......... PEEK, POKE

12. Internal Clock .............. TIMES, CLOCK (TRS-80)

13. Port addressing .............. INP, OUT

14. Logical Operators ............ ANO, OR, NOT

15. Variable Location

in core memory .............. VARPTA

This list is not exhaustive, but indicates those areas

I Feel are important enough to warrent Further study, but

not appropriate For a beginning course in BASIC. The next

chapter, Recommended Areas For Further Research, outlines

some other ideas which would include some oF these topics.
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CHAPTER 4

RECOMMENDEO AREAS FOR FURTHER RESEARCH

As we saw in chapter three, the CAI in BASIC does not

transform a non-programmer into a professional. It acts as

an introduction to BASIC and leaves much of the more

complicated programming methods to be studied on the

student's own time. It also does not teach the student

about the computer operating system, special purpose

programs (like word processors), about the different

utilities available on a microcomputer, or about the

differences between Microsoft BASIC and other dialects.

These areas would be ideal for further research and

development. The specific research questions would include

the Following:

1. Could a CAI program be mated to an audio

visual presentation to increase the feedback

amd student interaction; thus, increasing

the potential for learning?

2. Can a CAI program be developed to teach the

C/PM wordprocessing system, Wordstar?

3. Can a CAI program be developed to teach the

data base manager program (dBASE II) purchased
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For the Cromemco computers?

4. Can a CAI program be developed to teach the

Cromemco operating system (CROMIX)?

S. Can a CAI program be developed that would

teach an intermediate level of BASIC, so

that programming data bases, statistical

programs, and other applications can be

made easier For the new programmer?

S. How can the effectiveness of the CAI

4n BASIC be measured once the program is

in the field?

7. What are the main differences in the

BASIC dialects, and can a translator program

be developed that would transform a BASIC from

one dialect to another? This would eliminate

having to teach several different dialects

to new programme-s. New programs could be

transformed to c ne dialect, say Microsoft,

and then adapted For use by programmers who

were proficient in that language.

Each of these areas would offer a significant

improvement to keeping new people trained on the

microcomputers that have become a part of the Air Force.
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APPENDIX A

INSTALLATION INSTRUCTIONS FOR THE CAI
PROGRAM LIBRARY ON THE TRS-80 AND

CROMEMCO MICROCOMPUTERS
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TMO-80 INSTRUCTIONS

These instructions assume that you are familiar with

the computer operating system. IF you are not, ask a

programmer For help in starting the lessons.

The CAI comes on three disks. Make a backup of all

three disks before you attempt to use them!

This version of the CAI is built to run only on the

Model IV TRS-80. However, if you have a Model I, 12, or

16, you may run it without modification if you use a modem

and download the library from the three 5 inch Floppy

disks, or From the Cromemco double sided disks. IF you want

a version of the CAI that runs on the TRS-80 Model I or

III, please contact me at the 416 Bombardment Wing,

Aircraft Maintenance Area, GriFFiss AF3, NY, after October,

1933, and I will supply you with one.

To run the program, turn on the TnS-8o, put TRSOOS

system disk 41 in drive 0 and press the reset button. The

program will start automatically. Follow the instructions

carefully.

All the programs needed For lessons one, two, three,

and Four are on disks one and two. Programs For lessons
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Five and six are on disk three. When you gat to lessons

two through Five,you will have the choice of printing out

some sample homework problems to the lineprinter. If you

don't want to do that, there are examples of the homework

programs in Appendix 0.

The report program is on Disk #1. It uses the score

Files generated by all the tests to create a training

report. The test scores are also on disk #1. To start the

program, get to BASIC and type in RUN"REPORT". The program

will lead you From there.
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CROMEMCD INSTRUCTIONS

These instruction assume you are familiar with the

Cromemco operating system. If you are not, ask a prog-ammer

to help you transfer the lessons to your directory.

The Cromemco lessons come on one double sided floppy

disk using the COOS operating system. Make a backup of the

disk before you attempt to use it! IF you are using the

CROMIX multi-user system, you must ",se the COOSCOPY command

to copy the disk into a user directory (one way is

cdoscopy -r sfda '.bas scorel score2 score3 score4 score5

score6). If you are using COOS, then the disk may be

treated as an ordinary data disk.

IF your BASIC is set up with default extensions for

BASIC (ie, if you save a file from BASIC and the extension

.BAS is automatically appended) the program will run as is.

IF you do not have automatic extensions in BASIC, then you

must rename all the Files so that the ".BAS" extension is

removed.

To start the lessons, get the programs mounted in your

system, go to BASIC, and type in RUN "MENU". The student

can select a lesson and take it From there. The program
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Will run without anymore help.

When the homework programs are run, (lessons two

through five), the student will have the option of printing

out the homework assignment to the lineprinter. Be sure

the lineprinter, or letter printer, is linked to the

student's terminal, turned on, and loaded with at least

three sheets of paper before these lessons are run.

To run the training report program, go to BASIC and

type in RUN "REPORT" and follow the directions.
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APPENDIX 8

PROGRAM LISTINGS FOR THE CAI
PROGRAM LIBRARY



TABLE OF CONTENTS

PAGE

MENU...................................41

LESSON ONE part 1............................43

LESSON ONE part 2...........................64

TEST ONE..............................78

LESSON TWO part I..........................86

LESSON TWO part 2.......................103

TEST TWO.................................11

LESSON THREE part 1......................127

LESSON THREE part 2........................141

TEST THREE . . . . . . . . . . . . . . . . . . . . 15

LESSON FOUR part I.........................159

LESSON FOUR part 2.......................174

TEST FOUR...............................185

LESSON FIVE part I...........................1S3

LESSON FIVE part 2........................03

TEST FIVE..............................216

LESSON SIX part I.........................224

LESSON SIX part 2...........................238

TEST SIX..............................252
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thee Listing of Proqram 'MENU' Of### 07/1083 - 00:59:51

10 REM *# THIS PRO6RAN STARTED ON 27 MARCH 1983

15 REM it MODIFIED FOR LDOS DOUBLE SIDED DRIVE ON 20 JUNE 1983

20 REM it AUTHOR - CAPT D. CREAGAN - AFIT

30 REM it TITLE - MENU PROGRAM

40 REM f*
50 REM *t SUBROUTINE(S):
0 PEM ,t
'0 REM te GOSUB 21000 ROUTINE TO CLEAR [LFEEN

80 REN it THE CLEAR S[PiE:4 FUNCTION

90 REA *t IS NON-STANDARD. THIS

t00 REM of SUBROUTINE PRINTS 24 LINE

11o REM it FEEDS TO INSURE SCREEN !S

iL ) REM .. CLEARED ON MOST TERMP4ALS

-30 REM e
140 BOSUB 520
150 PRINT' COMPUTER ASSISTED iNSTRUCTION IN BASIC'

160 PRINT

170 PRINT, tv: Captain Dan Creaqan'

:3o PRINT' Air Force Institute of Techmoloqv'

I0 P?!NT

. PRINT'This is the menu ior computer assited instructicn'

210 PRINT'in BA3IC. It is meant to be used with a BAS!C ianal or vitt*

220 PFINT'in experiencel proaramer available 4zr :onsu!tat:or.'

2:0 PRINT

240 PRINT

250 PR!NT'I I'ou ,ish to Qie me feedbacv.. r :et inforlazi: £::lt"

260 PRINT'this proirat. pioe :cntact se at -eFFS5 *. '( K :>

'70 PR.!4T n the .ir.aft Maintenance ri aWter
21 '., -QINT

2c :PiTress ENT : :LT

S.'GO£c? :,

::0 F;!WT MENU :.-Y:EZ:
'20 IT

R) ?K.,Sele:t the ,rogr3 wi.sh t: -in ;rit the list below'

4') PRINT'and : si t s nute, -'it is iext to your selection.'

", PR iT'Then oress _':TE ."

P C'INT

9', PR1NT'I. LE3S0N ONE 7. LESSON FOUR'

73K PRINT'2. TEST ONE 8. TEST FOUR*

"70 PRINT'3. LESSON TWO 9. LESSON FIVE'

400 PRINT'4. TEST TOO 10. TEST FIVE'

410 PRINT'S. LESSON THREE It. LESSON SWI"

420 PRINT16. TEST THREE 12. TEST SIX'

'25 PRINT

430 INPUT'WHICN NUMBER 00 YOU WANT';T

440 ON T 60TO 450,452,454,456,460,462,464,466,470,472,4
74,480,4

90
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*44* Listing of Program 'MENU' Htll 07/10/83 - 00:59:51

450 RIMLESSON1"
452 RUN'TESTI"
454 RUN'LESSON2"
456 RUN"TEST2"
460 RUN'LESSON3"
462 RUN°TEST3
464 RUN'LESSOM4"
466 RUN'TEST4"
470 RUN'LESSON5"
472 RtUNTEST5"
474 RUN'LESSON6
480 RUN "TEST66
490 END
500 REM *

510 REM I' FOLLONIN6 SUBROUTINE IS USED TO CLEAR SCREEN
520 FOR I a 1 TO 24
530 PRINT,
540 NEXT I
550 RETURN
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fffff Listing of Program 'LESSONI' +**** 07/:083 - 01:03:4I

1000 EN H THIS PROGRAM STARTED ON 217 MARCH 1933
!010 REM f, AUTHOR: CAPTAIN DANNY J. CREASAN
1020 REM f# T:TLE: LESSON IA
1010 RE! #f
t(40 REM f,
10 REM# H
:W GOSUB 9970
107) PRINT'LESSON: BASIC IA VERSION: I AUGUST 83
!060 PRINT
10,) PRINTTIME REQUIRED TO COMPLETE LESSON: About One Hcur"
110 PRINT
1!10 PRINT
!I20 PRINT'AUTHOR: Capt Danny J. Creagan'
1130 PRINT, Air Force Institute of Technology'
1140 PRINT
:150 PRINT'OBJECTIVE: To introduce the student to Microsoft'
!160 PRIN T" BASIC and the fundamentals of a small computer'
1110 PRINT
1180 PRINT'MATERIALS RE'D: BASIC re'erence manual'
!190 PRINT
!200 PRINT
1210 PFINT
1220 INPUT'press the ENTER key to continue';T$
123C K0SU
1240 sOSUB 10040
125T RINT'A I's taking this part in its entirety.'
120 PRINT'B I wish to review selected areas.'
1270 PRINT'C I want to go to the second part.'
1280 PRINT'O I want to return to the Menu.'
1290 PRINT
120) INPUT'Press either capital A, B, C, or 0 and then press ENTERP;T$
1310 IF TI = '0' GOTO 10160
1320 IF TS 'C' GOTO 10170
!10 IF TIS = 'B' GOTO 1450
1340 IF TS ,:,'A* GOTO 1250
1350 GOSUB lSkO
1360 SGSUB 1920

1370 GOSUB 2790
1:30 GOSUB 3750
1390 GOSUB 4800
14,0 GOSUB 5950
141J BOSUB 7820

:420 SOSUB 8500
1430 PRINT'GOING TO SECOND PART - PLEASE STANDBY'
1440 G070 10170
1450 KCSUB 191*
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*tf** Listing of Program LESSON' tf.t 07/10/83 - 01:0]:41

1460 SOSUB 10040

1470 PRINT

1480 PRINT'Please type in the number beside the area jou wish'

1490 PRINTto review (I through 8) and then press ENTER - press and'

1500 PMINT'Press ENTER to return to the Menu.'

1i!0 PRINT

1520 INPUT'What is your choice';N
1530 IF N = 0 GOTO Ot6O

1540 ON N GOSUB 1560 ,1920 .2790 .3750 .4800 ,.950 7320 ,3J00
1550 GOTO 1450

Is*0 6oSUD 91O

-70 PRINT" Introduction*

1580 PRINT

159') PRINT'Throughout all your lessons, you should have your BASIC manual"

1600 PR:NT'handy. If vou find yourself stueped by a question, you should"

IM1O PRINTVLOOK UP THE ANSWEP IN THE BOOK. If ou can't find it after'

1620 PRINT'an honest attempt, then make a guess and then go on. You will*

16"0 PRINT'hae an opportunity to review each sect::n again.'
1640 PRINT

1l50 09INT"Beoinning with this lesson, you will have homework assigned"
!60 PRINT'at the end sf each test. if You do the homework, You wil!'

!a'0 POINT'!earn lore, and, with the techniques )ou learn. *ou wi11 find'
1590 PRINT'that you can tackle small prowrassing jobs as soon as iou"

.o90 PRINT"comp!ete the course.
I;O7 ORINT

Vl2I flPUT'press ENTER';T4:SOSUB ?970
i720 PRINT

177, KINT- Introduction'

1740 PPINT

170 PRfNT'Throughout the next six lessons ,ou will be !earning"

2760 PRINT'about computers and what they do. Aittough the course is'
!770 PRINT'titled 'Computer Assisted instruction in 9ASIC', ,ou wil"

'7?.: PRINTalso need to learn the tersinolog of : .puters, nrt Iust'

l ,0 PRINT'the BASIC ,rogramming language. This first lesson w;l"
1300 :PlNTstart with some fundamental ideas, an en:and thes as'

191: RINTwoe go along."

1820 PCINT
IST ... TWe use computers to process DATA an q:e us a-sws,'o our'
1?4 0 0 1NT'pronleis. To process this DATA, we aust c:MnI~Zate wlt. the

Y,, PRINT"coiputer JS4ng two basic CTICLtr' :omponents. Those ::a-
lS N .are called: HARDWARE AND SOFTWARE."

? '  00INr

1980 INPUT'press ENTER':Is

1 ?"n SOSUB I%2!2
1°0 IF 'I S ,? OTO 156-0
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I -- - -' .....-.-.. . . . .|K n a .... .. . , . . . . ,. .

f*f1 Listing of Program 'LE SON '** 07/10 - .....

:92) GGSUB ??"0
19.30 PR!NT' HARDWARE'

:940 PRINT
1950 PRINT'Hardware is the tera used to describe the electrical and'
1960 PRINT'echanical aspects of a computer. Hardware includes the'

1970 PRINT'parts .ou can physicaily touch on. or in. your computer.'

!qgo PRINI
1990 P0INT'One tajor piece ot )ardware is the central processing unit'

2000 DRINT*;CPU!. The CPU is the computer's central electronic brain.'

201, PRINT

2121' PRINT!t per'oris all t th Jata operations and contains a'
2,)O PRINT'storage area :a!led ME40FY which is used for short term'

24;', PRINT'data -etention dur nQ operati ons.
200 P[

2062 :NPUT'press ENTER to ccntinue;T$

207! 665U? QQf
203F FRI M' HARDWARE 'cont?

2 PRINT
21" P INT'EIPNEQAL DEVICES are additional units of equipment'

2111) PRINT"that support the computer. PERIPHERAL DEVICES are used +or'
2120 PR!NT'long-terl or pertanent storage, and they also let'
2 QfNT'.cu conunicate with the computer.'

I PRINT
... DRINT'The computer 'talks' to you by using peripheral'
:16, PF:NT'hardware units called OUTPUT devices. These can te'
:7n PRINT'TER.M:NALS, or L..E PRINTERS. or TAPES, or DISK3.'
_2:20 PRIN T

:!Q) PPINT"-J 'talk' to the computer through units called INPUT oevicss."

:200 PRINT

2P21 IPUT'press E!TER to continue';TS

::2 1 SOSU? q970
2.. PPINT HARDWARE contl

2240' PRINT
2 2') PR!NT'INPUT DEV:CES may also be tertinas, or tape. or jss:s,'
22 T PRINT'or, n soze special cases, prtnters that haie cevboards"

:7) PRI'NT'that are used as terninas.'

22 PRINT
2?') PR1NT'IVFUT and/or 0UTF'UT DEVICES orovide a Dhysical consunicatlon"
23 I RTN'"!:ni- between ou and te coaoiter.'

2 ,) ;4T*enever ,ou :onmunicate, there must be soeethinq that'
23: PR:NT'transforms .our phsical requests key stroikes into

C4? 'RINT'electrical DATA that the CPU understapds. fost of that'
2350 PRINT'job is oone b, SOFTARE'
::aO RINT

Z : NPUT'press ENTEP t: c:ntinue';T$
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** Listinq of Program 'LESSONI' ffff* 07/10/83 - 01:03:41

2M3C MOSUD 9970
2390 PRINT'Here is a little quiz - answer in capital letters*
2400 PRINT'and do not incluae extra spaces or words"

2410 PRINT
2420 PRINTmWhat cotoonent (HARDNARE or SOFTWARE) is mainly"
2430 PRINT'used to transform your inputs into a fore the CPU can'

2440 INPUT'understand';TS

2450 PNT
2460 !F T$ e *SOFTWARE' THEN PRINT "WRONG - the correct answer is SOFTWARE'
2470 IF T$ ='SOFTWARE* THEN PRINT'CORRECT"

2430 PRINT

24q0 INPUT'press ENTER to continue';T$

2500 GOSUB 9970
20 4NPUT'What do the letters CPU stand for'ITS

252C PRINT
2!0 IF TS = 'CENTRAL PROCESSING UNITO GOTO 2560

2540 PRINT'WRONG - the correct answer is CENTRAL PROCESSING UNIT"

2550 GOO 2570
2560 PRINT*CORRECT - now we are learning something"

2570 PRINT

2580 INPUT"press ENTER to continue';T$

2fq0 GOSUB 9970
2600 PRINT'Which of the following can be considered an OUTPUT dece-"

2610 PRINT
2620 PRINT'A Terminals'

2 ,10 PRINT7 Tapes'

2^40 FRINT*C Disks'
2650 PRINT'D ALL of the above'

2660 PRINT

2470 INPUT"which letter do .ou select';T$
2680 IF LEN(T$V,1 GOTO 2s70

2670 PRINT
2700 IF TI = *D" GOTO 30

271) PRNT'WRONG - D ,ALL of the at,:;e is the correct answer'

2720 GOTO 2740
2730 PRINTICORRECT"
2740 PRINT
2750 INPUT"press ENTER to continue";TS

270 GOSUB 10210

2170 I TI = '" GOTO 1920

273' RETUPN
27" :) GC3LB 9970
2: PRINT" SOFTWARE'

2310 PRINT
2320 PRINT'Softoare is a coIlecton of written rules that control'
3) PRINT'tle comuter. Software can be divided into two'
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*+f** Listing of Program 'LES3Ni' feff O7,':,' - :

2840 PRINT'tpes: USER PROGRAMS and OPERATING SYSTEMs.'

22 0 PRINT

2360 PRINT'A USER PROGRAM is the instructions trat .,ou write to*

2270 PRINTthe aachine that tell it where cur data is, wnat to do with'

2380 PRINT':t. and when to do it.'

29) PRINT

10i:" PRINT'The 2?.RAT.NG SYSTE is the sof.,are that is the :onscious-"
0Q!I PRINT"ness of the c:mputer.'

2 0 RIM'

2%) [PUT';ress ENTER to continue';Ti

2 40 GOSUI R€70
: , .PRINT SOFTWARE cont)'

2960 PRINT

2970 PRINT*The OPERATING SYSTEM super,!ses the ar;ous capabilities

2'0 PR!NT'of the computer and cannot te altered ni the user,'

29?0 PRINT'It OE':SEES the operatzon. and senses when a ievstroie'

>0 PRIV is aiae, a bittcn is pushed. or a request made.'

2': PPIT'One part of te operating system is called the LANGUAGE'

30'0 FRINTPOCESSOR. The LANGUAGE PROCESSCR translates the instructions'

:>4t PRINT'o3 a user-wr;tten program into electronic instruc-'

>00 PRI!NT'tions t-at the computer can understand."

-SJ FRINT

3 70 PRNT'"The rules, or grammar, that you use to write your software"

702( PRINT'are descr:bed by the kind of computer language you use.'

:00 PRINT
7100 INPUT'press ENTER to continue';T$

:10 GOSUe 9970
:120 PRINT* SOFTWARE ,conttl

3130 PRINT

314s PRINT'Because user-wr:tten programs and operating systees are*

-0 PRINT'both designed by humans, it is possible to develop a huian'

:160 PRINT'orzented language that both can use, That is, a language

1170 PRINT'that lets you write programs ising easily mastered rules and"
3180 PRINT'conventions that are also understood by tlhe operating'

2190 PRlNT'sestex. Once we get the operating system to understand'

3200 PRINT'the instruction, it can make the computer do its jOn.'

:210 cRINT

'2' PRINT

220 PRINT
:240 PRI4T

::f0 P':NT

j26,. :NPUT';ress ENTER to contine*:TS

.270 GOSUB ,70
'280 PPIJ'It's time for anotter quiz"
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Of**# Listing of Program 'LESSONI' *tff 07/101K - u!:03:41

3300 PRINT"Renember, use only capital letters and don't add unnecessary'

3310 PRINT'spaces or words.'

3320 PRINT

330 INPUT'press ENTER to continue';TS

3340 GUSUB 9970

3350 PRINT'!s a peripheral, such as a line printer, hardware or software"

360 PRINT
3170 PRINT"A Hardware*

3380 PRINT'B Software'

3390 PRINT

3400 PRINT'Choose A or B - press 'he :etter and then press ENTER'

3410 PRINT

34:0 INPUT"Which letter";T$

3430 IF LENT$; > I GOTO 3400

3440 PRINT

:4Z0 IF TS = 'A' OT0 3480

7460 PRINT"WRONG - the correct answer is A !Hardware)."

347f GOTO 3490

3430 PRINT"CORPECT'

:410 PRINT

350; INPUT"Press ENTER to contine"T$

:2I0 GOSUB 991)

1520 PRINT'An operating sVstet translates user-written code into a'

:fD PP!NTfore that the operator :an anderstcnd. !TRUE or"

:40 PINT'FALSE" -

:550 PRINT

3560 PRINTA True'

3570 PRINTB False'

35S0 PRINT

:90 PRINT'Choose the letter correspondirn to the correct ansuer"
:600 PRINT

:611) INPUT'which letter (A or 8)";T1

: 20 PRINT

36:0 IF TS = 'B" GTO 3:60

3640 DRINT11NCCPFECT - the rizht answer is 2 (Falsei'

3651 PRINT

3o PPINT'It is the language prccessor's job to convert user code"

347.) ORINT'into a ";ra the computer can ;nderstand'"

.90 rT You are ::GHT"

-70(: : INT

7:1 !NPUTzress E'7ER to contirue';T1

720 GOSUF :.210

-73. IF T% 18" 30TO 279,

740 !E'URN

:75r 30L S Q
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I*#** Listing of Program 'LESSONt' fe. v7'10/83 - 01:03:4C

-7O PRINT" General Inforiation*

3770 PRINT
373) PRINT'There have been many prcgramming lancuages de-elped over the'

3790 PRINl'ears. Manv were designed to solve specific problems and thev'
3800 PRlNT'recuired a good deal of vrevious knowledge about cosputers.*

3810 PRINT

3820 PRINT

:33) PRINT'BASIC, wnich stands for Beginner's All-purpose S'mbolic
:340 PRINT'Instruction Code, is a language that requires only a*
-950 PRIMTeoderate inderstanding of how a computer works."

3860 PRINT

3W70 PRINT'BASIC was developed at Dartmouth College for use by students'

3580 PRINi"sho were unfamiliar with computers and needed a language*

3391 PR!NT'related to everyday speech.'

3900 PRINT

3:10 INPUT'Press ENTER to continue';T$

3920 GOSUB ;77

913) PRINT, General Information (cont)'

3940 PRINT

3950 PRINT'BASIC is easier to master than most other languages, be-'

3960 PRINT'cause its instructions are verq similar to English grammar.'
3970 PRINT
3980 PRINT'However, FASIC is not English. A computer must be instruc-'
'990 PRINT'ed in precise terms, with no ambinuity. English has many'

4000 PRINT'synonvaous and imprecise terms."

4010 PRINT

4 02 PRINT

4037 PRINT

4C'0 PPINT

4,X0 INPUT'ress ENTER ;or rore';T1

;060 GOSUB 970

4079 PRINT' Seneral Information (conti'

4080 PRINT
4090 PRINT"To further explain the difierence etween BASIC and"
4:00 PRINT'Eng9Iih. if iou describe how to average numbers in Enaiist'

4'10 PRINT*you mvqht do t this way. (assumming the numters oeLc,

4120 PRINT
41:0 PRINT* Add 19, 30, Q ':0, and S6. ,,i e z,. S.
4140 ORINT' Write tNe zuot:ent as thi answer."

41t) RINT
4: O P ! T' 1A n :: r :r cgrme -n BASIC couldn't understand tese'

.:;stic:l;:U;s; however, the instr ct::ns tnat BASI- would'
IN : T'se ;re very similar to these. BASIC jst WistWIs doon'

41?0 P9INT'tne coefands and eliminates all the awbuty."

4200 PRIT :.s ueraoe :ai :e stite :i one :Pstruc!on ca!.E PKN'.
A: :



ff#*. Listngo of Proqraa 'LESSOKNI ff**07!iS

~ NPUV',ress ENTER for an exaepie of the PRINT :nstructiort'TS

424~)~PINTSeneral Information cont)"
4f PpINT

WPI~lhe PRWN statement works liv5 t~is. to fir~d the averace,
4270 PRINT":f flie iuabe-s and ,r:te the ret.uit or. ;our ter2:naIO,
J'230 FRNTWvcu Can aCe the 'ollooi:- BASIC stateert:'

1R:T *rk th 1 ega~ip 1e, tje BASIC7 ;Ert PPL'JT t ell1 st*reooeratI ng
4',-1 PRINT"s,,ste3 to write th e instruct:on follocino it to the terainal.'
* '42 PRINThe data, or recloxents of t~e verb PRI*NT, are the nueoterr'
4 7 PRINT'arond th to tne right o4 the PRINT word. The symbols'

'6PRINT'are used thte saa:E 4av that ;ou use them on a calC l ator.'

4J, F*Rtb1,

l 41 T PV ress EN'TR to continue w*t general Informat.,On";TS

RPINTBAASIC is u sed tvi nearlIY every e c roa an d mainP ira32a c oepu ter

!!d, CQNTMT"rC are 3anv 'dialects' of BASIC and tney are iot a-.:
4±4 ~RN'~o~pt~oe Wtt each other. FoGr in~stance, a BASIC Drocrar'

41t* VQ'writt in "oneyweII BVIG or Apoesoft BASIC will, rot'
44c2 77T"rr on. dour -oacuter unless it is oodified."

2 451 PPINT-'>e -ame for the BASIC or our cocoutezr i= icr:oscitBS.
':,2. PPINT i-rosoft EASL: ;s s~cloorted o; mre i;icrcco&uters trar'

1)'), 1,QlNTanv other alect. !t .secremel. pcweFil. ar
it! ppNT~the ::cu ia aabilitv of most ottler anouages.it

-52. r TNTa slower than salce, t.!-e skoiness ~sreiati.E. !cst'
4f30 PRI1N''a lcu;t c cr4.i tale i'1i: seondsl7
44 ?

455 NPT"es E T S:
9csu""

-57' :
1!31 PRINMWhy i 245:: a ;:ca ;Enera: orcam: lru oear'K"

-:, !RN'17 :in e ucec, ov nos: =t:ents and z700ran~oers-
i ' PNT' ':u o't epd to know a lot alrout ccrau~ers to ise

4 2Q ?RV'C it :c8a:atle or, mast :zgutJerV'
1<' 

0IN" ~L oftteabove'

*:4', an : ner onyc'aleterrIjS it-01Yr8r'i:~eS
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'% TS D" 3TC 474':

no 'VW"'~'hte co,-rrect aoswer is D ' 02 o the 6aoo2&4

4 7 "M 4% fl

a.5k4J P -71 % "E T

4- -NlTrSS ENTE R to ::rtt ei

473,ul 11 T '910 I,

4790 R E TUR'N

I S PP NT
4 3 P R N T''.e a 5 ur L; 3t W e 5a to I e : reou E xaeS e t3 1S a'
4: 1 S T ' ve .. 4.S. to te ooc oe. en we coem,'e ziEa

~~'NT'n dZf ot,.e t a nore usEh S?!PJT ER cf-O3PM.

C0~LTE L3PN ct'S as a seraEs o, dveot-oos Forl

IK-c -Io.

:tate's' toat ie- 2; oe progrL, are ; rzEsed 3a.
Zr7-e:z e:' _Sa-Oote -. i to bP ae

P ELNT:; I T''i; NUKPE MP3i L INE. ~A
i,., PR!N J:I t~teOt; tmat to 's e acted4

e~' F':es E NT t c on t n.. :t STPTEIMEINT c

OQ% a a h-ese EAQ:E'os jrE tzl m f~cAw. !v toe order,

F: ~T -4 t::~ates ",e :.ro:essang Eeo..EOOC t' e slteeents'
~ :C~(" - ~:ays .0 ascer:n-o :rder.

-V '-<s t'e :oter :E't --t Dar :erlE:

. KV'se: to clo t e 3oor~to.n perfcroe:

:-a.:



: 'NTWSAEEEa PRC3,,A~3

Iz :NP~E~r :ateaerit must -i,E a noe nuller in1 teoE- r'tbe-s rinec
51%7 "" * N'roeT 2*1 t- C5'7 Aost 'il o:ol :r that suoport "
5 13c2 ~SNTM: :: s:t BASI1C. crzoso s tte :toosiar tat owns"
!:9 ?A W e -oo- rr 1.:i the -,artocar !I a'e,* of BASICtat

52Cc ~ ~ - INN 5: onti ach , eK :t is a&.isatie, to rc r;n
.as:n :ncremertz. o4 . to al.:. cou to insert;dtcV

t.PT'nes W1to. na i-, to reruibe' cAer . st atemaent :l.ne.
:tatennts aE :riascendir- rdr

74)~ n1 Wt 0 te ord, er t hey wes eterd

0 :01c'" - ocr u p ea PEtC o r N M E -conaa n our 'saincal ;r nore<
P:> :SNi':nf ornma I ,zr.

2INPUT 5ress EINTEP to CantinueKS;-

5?) Th' e last statepen: o; Ste roreshou!l, EN tte~t
Z32?K~u :-d:cates ta tne proorac :s o.: 1. e a. I T 13 'AOT

.33RN'E3~~u to ocprc~et ~~ out :

7')P~74' e' tte wo'a oe.ie v: .sete

53 NO, ':r a fErl Q .EStI37s to. See howl .0 are oo0n1

54100 00r"

:s- a e l c c- - - - -

C4j1

t4 ::MrE Word s

>40PP!NT Evn.s



*141C; Litio rcrs ?LESSONI' '*44* 7:32-0:3

ScC RINT"Whic. of the bO'lOwifl is incorrect'-
r~nPRINT

'20 PRINTA A BiASIC word is a waor that a ASC:rxcessor ureenctardts"
StZO PRINTBS A stateaert can ha'.e no acre tnan two line nucntersV
Z640) PRINT 'C Cata are tie recaipien ts of the action of BASIC ierns'
5,0C ?.R:T" Lne NUebers are wr~tten. sequentially.'

5a7 .1 ;PINT"?ress tie letter that is beside the correct iew'
t 3J D RIT 'are then ores.~TR

5> INPU'T*hat is icuLr choice';TS
f710l PRINT

TS0 I =T '8" GCTO 57t50
72 Dj R INT WRONS - "n> one 1.1ne 't e- :E a.lcwed t ' etsteen t

57 - PR:.NT 'CORREC'T -Az; ta ;0''
7~6 PRINT

5771) INPuTores; ENTER -nr the next ;et~::T
5790" S'JSUB 90'
t '4,, PRIN!IT " I :t-o 00 aa s tat*ecie n t n umoe r Z:ns 3ftt B PC~

P: PRIN' N N

S8 PI .N T
-54. INPUT'press -A iEtter bez:oe the correct ars.Es and then oress ENTEP&2 T

!970' tPNIT"- PONS 000 too o.Remecer-z. cnonI. ct
C:43" '-r'Tm :9(

559!0 ?RINTICCIRECT'
';900 CP 1NT
59if., iP'P'pr ess ENE ?:
5920 SCFSUS 2:
591' 19 7S KY' 4:3O.

'I" 997T)
1 PRIN.4T" PRINT STATEMENTO

COQ, PRINT'ThS BAS:C oart -~'PIN is a coantand that tells the zcoso ter,

1,N' PV'I 'o output t1.e la.ta that ;olovs to the .cap~ter terinfal'

c:Q.. R ',is W-t can- te nuabers r.be.s tig.

niPRINT' stritc are coabinatians zO czr05 or r,bers trat are'
603A F''t be pr*,nte3 witnout hlavinq a7n.' caloulatiars lore to thle,:"



*44*f Listirc :f :"r.qas 'U 2201 1*4* I "1 :03: 4-

;C~o PRi %T

lCS)NP!.PTpres.s ENTER*: Tf

WlC 'NT'You a cntr:! t e 2jt;t causel by tte Prinlt sater&-
WO INT'ir. to Na.S 1f you ;ust want wnat yo~ ENTERDe'

1l2; ;.R!N.wlt.cut any calculatos ocr~e tz 11 r- -iou en:llse -the"
51N O RINT",jata after t E :R!NT :omiart in ouctation mak.
14;. PP1N7

61 ;'T* Dr ..:1 'CHR$; ca ~r :t 'CHR$ J4;
1 PR14T'2O EN:

B1O ~ qT ! ES!. If ,.0 t*'pe thsvss ofl u get t~ls resu:
6220 PRIIN'

62:1 FRINT'Go For It"
~:PRINT

-5 INPUT'3ress ENTE;R',S
6 .' SC3SUB 9Th'
6:', PR71T, PIT CLnt;~

320PR1NV
~2P VT"iothr exape WC,;

:oo PFP:!;
0,! PcT!O"1 rP,:N- iHS3)T~ s eass'p--4cL;

J4 RINT
C)PORN7 c 'iChWou I ~esu tIn

6 ~FNT
b 7!7: PR 1. 7 Th IS is eas';

.R- RIN-Nctice that -.n:hnq is chargel tv *he computer, -he wor:s,
~42 ?RINTtht were :oe*ianded to be cutout were pr:nted erxactiv as Enckm.

~1~PRIN T
6420 !NPUT'cress FIJER aor the seccnd easec~e':7
~4: Gas 997".

40PRlN' PPINT !cant)
645 ' : lT

64 ;INT"7he seccna a the --r:nt state~ernt is used to ::ntroI :out3!.*
L470 PRINT*:S Ily NOT enclosin; the data in quotat;on marks. The Iata is'
b480 PP14Nther read by the compute, and the rzmouter tries to e~ausle'
64r 10!NT-what tte data means ir .iathetatical terms. If v'ou ~aen~eed'
b57 r INT ta that cla7st te aat~enaticall-. ianioulated, then lou"
tl FRIN-:et an EE--C2P lessage.'



Pp 7,

05JO PRINT
a540 NEXTX
61 50 INFPUP''pres s ENIEr";TS
t;6 E;SU 99 7",
,4'7(' PRINT
c 2 ) PR1NT'fHere is an e~ample af d.ata in quotec., ald data Rot Ir. qLuteS"
590 PRINT'and what the output would iocrj like:"

400O PR INT
~61 PRINT
6.12 PRINT
663C PRNTIlO FRINT "CNR:4;*11*CP$W34)
664.) PRINI'D PRINT ~
~50 PR IN TP~

SPRINT

-- E ORINT

67! PRAT
s7110 !NPUT'press ENTE;'$
673o GOSU? ?'.
6740 R:T PRINT :Zt)*

676,'. PNT1J' c. NT N4 ~~$ 4

7 3i PRI!'T

t3?, PRINfbNote 1that the statei.-ert 'at had auotes *as -'rinted e-activI
6E30 PRI:N'as it was tie, in, Wlthatt the qLteS. while the secono"
-;-40 FR:NT'tttewet was cosputed nathesaticaIIy and a res,;t was ziven.'
SW~ PRINT'The par* of the fi'st stateaent vithir quotes is :ailed.
t860 PPRN?*a STRING - 'reaeiber'!*
F7, PRINT

zHB7 INPUT'cress ENTEF2;T;
?: osa9970

sr PRINT PRINT contW
69 PRINT
9?,0 PRIN'T'The ;or~at of 'Ne outoct of PRINT ca be contr:lied using"
CO'4 PR'coeasa. zc Exaaole:'
694o PINT
als. PRINT:!O PPINT ~.*
SQ6. h% RX'20 END,

.)PRINT'rN*



++to- LiSting of Prrgrae 'IESSONI' W+U" 07,1018: 1:34

s980 PRINT
*s6 ; ( RINT'Resuit5 inW
')0~) PRINT
7010PIT

70,^0 PRINT
')30 PRINT
?040 PRINT
7050 !NP?.Vpress ENTER';Ts
7060 SOSUB 9?70
7070 PRINT6A'6+:. 3*,7+1
701i PRINT
'0 90 PR:NT"Notice how the commas have c-aused tte terms of tte'
?:00 PRNTstateaent to be spaced acriss the screen. T'le spacEs'
7110 PRINT'are sitilar to TABS an a tipeoriter, hceeer. t.hE commea reacts'
-i:O PP!NT'diflerently or. different terials, See -tour BASIC manual"
'11 PRINT'or aslt your s~stefa operator how thev react an our iachifie.'
714", PRINT

150 NT1cosasusuall,; cause 9 soaces between teras)l
i:60 PRINT
717!) INPUTores% ENTER*'U$
':20 COSUB 9970

"110 PRINT' PRINT (ccnt)'
*.0 P RINT

1:10 PIN'The 'QINT statement also allows vou to :utpjt blank lines.,
"') PRlNT"You pr:it blank 2]n1E5 by tYCIDQ ! the line number and then
'230 PRINT'a PRINT statement oithout an arqument. For exatple:'
7240 PRINT
':e) PRINT"IO PRI?4T "HRV:4)*Now is the time to skip'0NRI(34)
"260 PRINT'2r, PRINT"
72 70 ?, RINT T PPRINT 'n('4 'a I ne. "HRI (74;
7280 pp 1NT IPUN,

77:! NPUT'press ENTER for results';71

7320 PPINT'Now is the time to skip'
7330 PRINT
7'04u PRINT'a iine'
7'5,0 R IIN T
?'6 !NFT;ress ENTEP': '1
'7", GCSUB OVA

17,, PRINT
,'A)j PONT'Which of t~e cIo 'qstatements mcul' zasee the abc~e outo t"1

'4. PRINT
'4 p.:4 ART :F.Nl CP.I+~13
-47f0 RIN T



~*** Lsting of Program 'LESSONI' **,* 07,'tO!B3 - 01:0O:4l

'440 PRINT 1 20 PRINT l2+I0'

,4 S, PRINT
7460 PRINC' 15 PRINT "CHR.4l'TWELVE + TENCHR$V4
7470 PR INT
'490 PRINT'D 2t PRINTl12J:0"
749Q PRINT

7500 INPUT'press tte letter that is beside the correct choice and ENTER'$TS

7510 PRINT

7520 IF T$ = 'A" SOTO 7630
7530 PRINT"WRONS - the correct answer :5 A

7540 PRINT
755.) PRINTlIO PRINT 'CHRIi34)'I2+10CHR5(Z4)

7560 PRINT'RUN"
7!70 PRINT
7580 PRINT *Which results in:'

7590 PRINT

76)1 PRINT '12+10'

76: GOT3 7640

rz-' PRINT"CORRECT - that was a ie, concept. conqraulations"'

7640 PRINT
76E, INPUT'press ENTEF;TS

7660 GOSU? ?970

7670 PLINT'Write the stAtesent that oculd cazse a t:ank line t3 be printed'
762K PP!NT'Use 10 for the hne number and leave one blanf space between"
7, PRINT'teris.

700 PRINT
71.) INPUWhat is your answer';T$

'720 P2 INT
77:, IF TS '10 FRINT' 60 776ST

7740' PRINT'*WONS - the :orrect answer is: '0 PRINT'

77:) 60T2 7770
7'=) PRINT ::;ET"

"7) PRNT

7' , :NPUT 'press ENTER to continue";T$
'790 COSU8 10210
700 IF T = 'B' SOTO 5g50

: RETURN
.20 iOSUi 997%

'330 ORINT, END STOP"

.941' PRINT

79'-1 PRINT 'The END statement :s the last statetent in a ,rocra.'
7860 PRINT': not;'ies the comouter whci the prograe is done.'

'S',! PRINT 'BecaLSe It is the last statement, it has the hignest'
'980 PR:T'line rte'. Tte END statement ;s not necessary in Microsoft'
7990 ':7T'53::., btt Man roqramers use it anywa,, They belie,e a'

57



* i* usting of Program 'LESSON1' ****. 07/10/83 - 01:03:41

7900 PRINT'program is more understandable and easier to 'track' by'

7910 PRINT'another programmer if there is only ONE entr and ONE exit in
7920 PRINT'a program.'
7930 PRINT
'940 PR!NT
7750 INPUT'press ENTER for the rest of END & STOP';TS
?60 g3U1 9970

7970 PRINTrThe STOP statement interrupts execution of the program.

'80 PRINT'It is primarilv used as a debugging aid. If you want'

'990 PRINT'to i~nd the status of a -ariable at a certain point in a'

8000 PRINT'program, ou ;nsert a STOP statement. For e'aaple:'

8310 PRINT
8020 PRINTIO t =2+3.

9070 PPINT'20 YU ..

8040 PRINT ZO STOP"
8050 PR!NT'40 X = Y02'
3060 PRINT
9070 PRINT'When this program is RUN it rill STOP execution at line 30'

8080 PRINT'Then iou may ask the coputer to tell you the status of any'

3090 PRINT'of the variables X or Y. You :an do this using the IMMEDIATE'

8!V"12 PRINT'mcde e plained neyt section). Siiplv type in PRINT 4.Y.'

9!:0 PRINT
31:3 INPLT'press ENTER';T$
9130 GOSUB q;70
?14P PR!NT':f you want to start tte program bac. uo from where you"
3150 PRINT'STOPed it. then t;pe in CONT ICLNTinue and press ENTER'

2,60 FRINTIFor example:,
370 PR'IT
3180 t0 INT'IX 12*5.
317)0 PRINT'20 Y '+2'
820C PRINT030 STOP
8210 PRINT140 PORNT X+Y(
829 P4N" RUN"

-4:) PRINT"Results in:'

3250 PRINT
3:26) PRINT'BREAK IN 30'
8270 PRINT
8230 PRINT
3290 INPUT'hit ENTER for the rest';TS
2300 GOSUB 9970
831C PRINT"BREAK in :0"
3ZO PRINT
833:) PRINT
3340 PRINT'Ncw, by to,;:ng In CONT, the Drogras will resume execution'

3:f. PoT'For example:'

58
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lfft* Listing of Program 'LESSONI' *ff*H 07/10/83 - 01:03:41

3360 PRINT
3:70 PRINT'CONT'
3Mu PRINT'22'
3390 PRINT
3400 PRINT
3410 PRINT'Notice how the last line (which was PRINT X+Y) was executed?'
?420 PRINT'It was just as if the STOP statement had never been there'
94:10 PRINT'As you progress a BASIC, you will find many uses for this'
344C PRINT'statement.'
94!0 PRINT
3460 INPUT'press ENTER to continue':TS
3F'0 GOSUB 10210
3430 IF T6 'B GOTO 7920
SW30 RETURN
8!> GOSUB 9970
3510 PRINT' IMMEDIATE MODE'
8520 PRINT
8!30 PRINT'*icrosoft BASIC has a mode called IMMEDIATE. .. .
3540 PRINT'Whenever you have iiplemented BASIC in your system, usuaiy by'
Bit) PRINT"typiin in the word BASIC, (consult your BASIC marual or your'
560 PNT'svstem operator for specific directiors on your particular'
357C PRINT'mach;ne) ;cu will be in the IMMEDIATE mode. In this'
3M3O PF!NT'2ode, vou may execute many BASIC statements without having to"
35V PRINT't:Pe in line numbers or the command RUN. For example:"
36C0 PRINT
g96: PP!NT'PRINT *CwrI34W'JUST WHEN I THOUSHT I HAD THE HANG OF 1T'CH W34
?20 PRINT
26:0 PRINT'This line will print the statement withtin the quotes as soon'
3 4, PRINT'as the ENTER key is pressed."
3650 PRINT
866, INPUT'press ENTER to continue';T$
8670 SOSUB 9970
8430 PRINT' IMMEDIATE (cant)'
8690 PRINT
8)0 PP!NT'Another example would be:"
3710 PRINT
8720 PRINT*PRINT 93+10+40
3730 PRINT
3740 PRINr'Which would result in:'
27!0 PRINT
9760 PRINT'143'
8"0 PRINT
573') PRINTAs vou can see, the computer wi!! do the calculations just'
37') PRINT'as if it were commanded to do it in the normal way.'
?SOO PQ'NT

88"; RINT

59i



*** Listing of Prooram 'LESSONI' cern 07/10183 .01:0:41

3920 PRINT
3830 INPUT"press ENTER';T$
8840 SOSUS 9970
3850 PRINT' IMMEDIATE (cont,"
8860 PRINT
8870 PRINT*The biggest disadvantage of the IMMEDIATE mode is that the data'
8880 PRINT "is not stored in memorv, and cannot be repeated again."
3890 PRINT 'It is lost after the !nitial display, whereas the programs we"
8900 PRINT 'looked at before can be run over and over again by merely "
8910 PRINT "typzng in the word RUN. Also. the immediate aode is limited to"
3020 PRINT *ore line of statements at a time.'
2930 PR:NT
3940 PRINT
8950 1NPUT'press ENTER';T$
8960 GOSUB 9970
8970 PRINT' NEW Statement"
8980 PRINT
8990 PRINT'If you want to clean out the temporary iemory in BASIC, all'
9000 PRINT'you have to do is type in the word NEW. BUT BE CAREFUL WITH'
9010 PRINT'T4I3 COMMAND. it will erase any program you have resident.'
9020 PRINT
0030 PRINT
?940 PRINT*Let's say you've been practicing the ccsmands ycu have learned"
9050 PRINT'so t ar, and vou have put in a lot of lIne numbers and RUN them."
9060 PRINT'Fut ncw You want to start c'er. You can erase the mess with'
"Ofl PRINT'the command NEN."

?"80 PRINT
9090 INPUTpress ENTER';T$
"120 6OSUP 9970
01: PRINT' LIST"
9!20 PRINT
173) PRINT'Suppose you don't know wnat's there ajd you want to find out'
9140 PRINT*Just type in the zommand LS37. LIST will show you everything
9150 PRINT'That's in temporary memory.*
9160 PRINT
?170 INPUT'press ENTER';T$

9180 G030 9970
! F"R' F:NT DELETE'

920) PRINT
21') FRINPFinaII,, what if zou don't want to t~xpe n a new program."

"220 PRINT'you just want to delete a line? You can do that by typing in'
?230 "RINT'DELETE 10, or DELETE 20 or DELETE iline number).*
?240 PRINT
9250 PRINT"I! .ou want to delete a range of line numbers, you type :n'
?2 3 PRINTIDELETE law range-high range). Say you want to delete lines"
0270 PRINT'IS to 15. You would type in DELETE 15-35, and the lines"

60



tt*Listino of Program 'LESSON!' f*f* 7l08

Q180 PRINT'would no longer be in ieoy
929') PRINT
9300 [NPUT'press ENTER";T$
9310 SOSUB 9970
7320 FRlNTPWhic' of the following statements would be an eramole of'
9310 PRINTOIMEDIATE mode in Microsoft BASIC!*
93,40 PRINT
q350 PRINT'A 10 PRINT "CHR$;34)*AT LAST"CHR1(34)
9360 PRINT' RUN'
91,70 PINT
9380 PRINT'B PRINT v-3
93I0 PRINT
4400 PRIN7*C 32+2*
9410 FRINT
4Z( PR1NT'D STOP*

9430 PRINT
9440 INPUT'press the letter beside the correct answer and press ENTER";TS
141 0 PRINT
9460 IF TS ='B' 5010 9490
9470 PRINT "WRONG - the correct answer is B (PRINT 25+2-3)'
9480 CGOTO 9500
9490 PRINT "RIGHT - you've got t~e right idea about immediate mode'
7500 PRINT
1',0 INPUT'press ENTER to continue*;Ti
Mv~ GOSUP 9970
9'430 PRlNTPNhat command will erase every'thing in temporary memory!'
9J40 PRINT
7'.50 INPUT"Tvpe in the command using capital letters';T$
94560 PRINT
9J70 IF T1 'NEW' GOTO 9600
9580 PRINT'NRONG - the command is NEW'
9590 GOTO 9610

?600 PRINT'CORRECTO MUNDO - THAT'S RIGHT"
9610 PRINT
962'0 INPUT'Press ENTER';T1
96;0 GOSUB qQ70
9640 PR1N!'What command will list all the line numbers and statements'
9650 PRINT'that you have placed in temporary mesory -
9660 PRINT
9670 INPUT'Tqpe in the command using capital letters';T1
9680 PRINT
9690) IF TS 'LIST" GOTO 9720
9700j PRINT'WRONS - the correct answer is LIST'
9'l 10T 9710
V720 PRINTORIGHT YOU ARE''
973.) PRINT

61



4fe4e Listing of Progra. 'LESSONI' #fm, 07/10183 - 01:03:41

9740 INPUT'press ENTER";TS
9750 GOSUB 9970
9760 PRINT'What is the coueand to delete lines 20 to 50"
9770 PRINT
9780 PRINTIA DELETE 20-50"

9790 PRINT'B NEW'
9800 PRNT'C DELETE 20 to 50"
9810 PRINTID ERASE 20 to 50'
0120 PRINT

98:0 INPUTIENTER the correct answer';T$
9840 PRINT
9350 IF T$ = 'A' GOTO 9880
9860 PRINT'WRONG the correct answer is A (DELETE 20-50)'
987) SOTO 990
9880 PRINT'RIGHT AGAIN"
089) PRINT
9900 INPUT'press ENTER*;T$
9910 SOSUB 1021')
920 IF TS 'B" 5OTO B-00
930 RETURN

994) REM t*
995 REM .. This subroutine clears the screen on any terminal
?Q60 REM i

9970 FOR I I TO 24
"90 PRINT

1QQA NEXT
10000 RETURN

PM20 PEM ii TH!S SUBROUTINE IS THE 4EIU
10230 REM f
lo,43 PRINT* LESSON I*
10050 PRINT
10060 PRINT"This is the first part of a two part lesson'
10070 PRINT'!t is divided into the following sections.'
10080 PRINT
10090 PRINT'l) Introduction t) Statements & Programs'
10100 PRINT",) Hardware 6) Print Statezent'
10110 PRINT'1) Software 7) End t Stop Statenent'
:0120 PRINT'4) General Infcriation 3: lmmediate Mode. NEW'
0"13O PRINT" LIST, DELETE'
10140 PRINT
l0IS) RETURN
1I16 RUN *MENU'

1)70 RUN 'LEESON14"
!130 REr ii

#s. THIS :U3;0UT1iE .ET- STUDE'T PE',!E 3ECTIONS 5AIN
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!,.Q00 REfl
: , "" GOSUB ?97J,
1022.0 PRINT'Whicn do you wish to do'
102Z0O PRINT
! 24) PRINT*A Continue an'
1""50 PRINT1 Review tnrs section again'
!02S0 PRINT
10270 INPUT'press the letter opposite your choice and press ENTER';T$
10280 RETURN
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1250 GOSUB 6960
1260 GOSUB 7000
1270 PRINT'A I'm taking this part in its entirety.'
1280 PRINT'B I wish to review selected areas (or take the test).'
1290 PRINTC I want to go to the first part.'
1300 PRINT'D I iant to return to the Menu.'
1310 PRINT
1320 INPUT'Press either capital A, B. C, or 0 and then press ENTER':TS
1130 IF TS= '0' GOTO 7220
1340 IF T6 = 'C' GOTO 7230
1350 IF TS = 'B' GOTO 1430
1360 IF TS ,,'A* GOTO 1270
1370 GOSUB 1550
1380 GOSUB 2570
1390 60SUB 3080
1400 80SUB 4380
!41r) GOSUB 5170
1420 GOSUB 6400
i4,0 SOSUB 6960
1440 SOSUB 7000
1450 PRINT
1460 PRINT'Please type in the number beside the area you wish'
1470 PRINT'to review (I through 7) and then press ENTER - press 0 and'
1480 PRINT'press ENTER to return to the Menu.'
!490 PRINT
1500 INPUT'What is your c:oice';N

1510 IF N = 0 GOTO 7210
lf20 IF N z7 GOTO '210
15'0 ON N GOSUB 1550,2570,3050,4380 ,5l7,,,6400
1540 SOTO 1430
'5"0 GOSUB 6960
:560 PRINT LIBRARY FUNCTIONS'
1570 PRINT
1580 PRINT'*ani athematical FUNCTIONS such as square root, trignometric'
1590 PRINT'functions, and logritnis are difficult to derive using just'
I00 PRINT'ajdition, su:braction, multiplication, and division. To help*
1610 PRINT'us use these FUNCTIONS without deriving thee from scratch'
1,2 PRINT'each time we want to get a tangent or sine or square root, etc.'
1630 PRINT'Microsoft BASIC has a library of commonly used FUNCT!ONS'
lb1) PRINT'already programmed into perianent memory. All you have to'
165 PRINT'do is call them with a BASIC command whenever you want to use'
I P 0RINT'them.'
1670 PRINT
160 PRWNI'Vou identify which function you want to use by using a kevword.'
1690 P NT'such as SOR for souare root.'
,70' PRINT
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1710 INPUT'press ENTER'ITS
:720 GOSUB 6960
1730 PRINT' LIBRARY FUNCTIONS (cant'

!740 PRINT

1750 PRINT'If you wanted to find the square root of 25, in the IMMEDIATE'

1760 PRINT'2ode, you would type in:'

1770 PRINT

(780 PRINT'PRINT SQR(25)*

1790 PRINT

1800 PRINT'Which would result in:'

!810 PRINT
:320 PRINT'5"

138v PRINT
1940 PRINT'Notice how the kevword precedes the value to be manioulated.'

1850 PRINT'and the value is enclosed in parenthesis"

i86O PRINT

1870 PR!NT

133, INPUT'press ENTER':Ts

1890 GOSUB 96-

1900 PRINT" LIBRARY FUNCTIONS (contl'

1?!0 PRINT
:°70 PR!NT'Another example would be:'

:Q4C PR7NT'!1) DRINT 3R~?
,9,) PRINT'RUN"

lqsj PRIN-Which would give you:'

1;0 PPINT
:?90 FRINT'3G

:QQ0 PRINT

: 00 PRINT'In this example. Aote that we applied a function to an'
2010 PRINT'express on with more than 3ne term. This is entirely legal,*

:020 PRINT'and can shorten the number of statements You may ,eed in'

20 PRINT'our program.'

2040 PRINT

Z050 !NPUT'press ENTEP';TS

260 GOSU? 6960
2070 PRINT' LIBRARY FNCT!ONS (conv*

:080 PRINT
2090 PRINT"You aav use a function statement any number of times in Your'

2® PRINT'program. The different types of LIBRARY FUNCTIONS will be'

:110 PRINT'reviewed in a later lesson.'

:120 PRINT
2:130 PRINT'If You don't find the ;unction you want in the librari. then"

2:40 PRINT'You may create your own function. This is called a'

2:5) PPINT'USE? DEFINED function. A USER DEFINED FUNCTION is not'

2: 0 POINT'stced cermanentlv :n memory. ,t can only be used in the'
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2170 PqINT'Proqras it was created in. We will discuss USER DEFINED'
2190 PRINT'FUNCTIONS in a later lesson.'
2190 PRINT
2200 PRINT
2210 INPUT'press ENTER';T$
2220 GOSUB 6960
23% PRINT'GUIZ time' - USE ONLY CAPITAL LETTERS IN YOUR ANSWERS"
2240 PRINT
2250 PRINT'Are the library functions stored pereanently in metory'"
2260 PRINT
1270 PRINTA Yes'
2280 PRINT'B No'

2290 PRINT
2300 INPUT'press the letter opposite the correct answer and press ENTER';T$
2 10 PRINT
270 IF TS 'A" THEN SOTO 2350
2330 IF TS e 'A, THEN PRINT 'WRONG - the correct answer is A tYes)*
2340 GOTO 2360
2350 PRINT"CORRECT-
2360 PRINT
2370 INPUT'press ENTER to continue';T$
2380 SOSUB 6960
2390 PRINT'If the function for converting a nainer to an intecer :s'
2400 PRINT'INT, show the statement for finding the integer value o4"
2410 PRINT'27.56. Use line number 10, and leave only one space'
242() PRINT'tetween elements. Do not :nclude the RUN command.'
24JO PP:NT
2440 PR!NT'DON'T FORGET TO ENCLOSE '2?.56' IN PARENTHESIS*
^450 PRINT
2460 !NPUT'Type in ,our answer';TS
2470 PRINT
2480 :F TS = '10 PRINT INT(27.56)" GOTO 2510
2490 PRINT'WRONG - the correct answer is --- 10 PRINT INT(27.56)'
2500 GOTO 2520
2510 PRINT'CORRECT'
252 PRINT
2530 INPUT'press ENTER to continue':T$

2540 SCSUB 7120
2Z50 IF = 'B' GOTO 1550
2150 RETURN
270 GOSUB 960
2!80 PRINT' Variables"
2596 PRINT
2S) PRINT'When workinq with computers, it is necessary to define the type'

610 PPI'IT'of data ,ou are manipulating, If for no other reason than to'
620 PRINT'comunicate vur program to someone else. Numbers. such as'
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2630 PRINT'IC, 32, 50, 1, etc., are considered CONSTANTS. Can you guess'
2640 PRINT'whyl Its because they never change, they are always worth a'
2650 PRINT'set amount. They are CONSTANT.'

2560 PRINT
2670 PRINT'On the other hind, in algebra we learned that we could man-'
2680 PRINT'ipulate numbers and define problems easier if we assigned*
2690 PRINT'letters such as X and Y to equations. In this case. X and Y"
2700 PRINT'are VARIABLES. That is, they could assume any value we wanted"
2710 PRINT'as long as the value suited the equation.'
2720 PRINT
733 INPUT'press ENTER';TS
.740 GOSUB 6960
2750 PRINT' Variables (cant)'
2760 PRINT
2770 PRINT'The way we treated letters in algebra, that is. assigning'
2780 PRINT'them values that were variable and were for calculahon'
2190 PRINTpurposes, is the same way we treat them in the computer world.*
:00 PRINT
2819 PRINT'For instance. if we give X the value of 8, then the computer'
2820 PRINT'will store the value 8 in a memory !ocation that is labeled X.'
2830 PRINT'The value will nct change until we assign a new value to the'
2840 PRINT'labe! 1, or qut BASIC.'
2850 PRINT
2860 PR!NT'There are two fundamental types of Yarables in 3ASIC, they"
287 PR:N1'are NUMERIC variables, and STRING variables. Our previous'
290 PRDJ'11e,:ample of assigning I a number made it a NUMERIC yarzable.'
2890 PRINT
.?9 INPUT'oress ENTER';T$
9L GSUR 960
92 PRINT'If we had assigned a CHARACTER (such as my name, DAN) to a'
2930 PRNT'.,ariable, then we would have created a STRING variable."
2940 PRINT
2750 PRINT'A STRING variable holds lata that will not be operated on'
29.0 PPINT'sathesatically. 1 wouldn't want my name operated on, would'
2970 PRINT'you?)'
2960 PRINT
2990 PRINT'The reason for having STRING variables is so we can do things'
3000 PRINT'Iike print labels, make word processors, and develoo computer'
NiO PRINT'assisted instruction programs. If these tasks are done in'
3020 PRINT'BASIC, tnen they are done using STRINGS.'
O0I PRINT
o040 INPUT'press ENTER';T$
.950 GOSUB 7120
:060 IF TS = '"' GOTO 2570
-)70 RETURN

G SOSUB 90

3'
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3090 PRINT' Numeric Variables'
3100 PRINT
3110 PRINT'In computers we assign values to variables to ease our job:'
3120 PRINT
3130 PRINTIX = 1+2"

3140 PRINT
31 0 PRINT'In this case, the value of 3 would be assigned to X and the'
3160 PRINT'computer would store the value in its memory until we either'
3170 PRINT"changed it, or quit BASIC. In other words, we assigned the'
3180 PRINT'value of 3 to X, but only temporarily. Take the following'
'190 PRINT'example:"
3200 PRINT
3210 PRINT'IO X = 1+2'

3220 PRINT*20 X = 4"
3230 PRINT
3240 PRINT'What do You think the value of X is if we RUN the example
32M0 PRINT
3260 INPUT'press ENTER for the answer';T$
3270 GOSUB 6960
32280 PRINT' Numeric Variables (cont)'
3290 PRINT
3300 PRINT'Of course, you knew the answer was 4, didn't you?'
33!0 PRINT
3320 PRINT'Because long programs sometimes need many variables, Microsoft'
3230 PRINT'BASIC allows you to use all the letters of the alphabet PLUS'
340 PRINT'it allows you to add a SECOND letter OR number to a variable'
:3S5 PP!NT'to dist:nguish it from another. At, X2, YY, YZ, and FF are'
3'60 R!NT'*egal variables. IA, ., . or S1 are not legal. Can you see'
::70 PRINT'why' Right, they do not begin with a letter of the alphabet'"
:330 PRINT"(2 letters cr I letter and I number are max length allowed)'
33 0 PRINT
3400 PRINT*?ou may also assign a value to a variable that is assigned to'
34!0 PRINT'other iar:ables. For instance:'
:42) PRINT
'4)0 INPUT'press ENTER for an example of variable assignment';T$
3440 GOSUB 4960
34!. PRINT'10 I = 4'
'460 PRINT'20 v = 7"
:47,) PRINT":O Z = X-Y'
:480 PRINT
:400 FRINT'The variable is assigned the value of X+Y or 1:.'
3Z'0 PRINT
510 PRINT

:520 PRINT*All variables are assigned the ,alue of 0 when you first'
Z:0 PINT'start up N:crosc:t BASIC. However, some languages assign'
.4"' PRIN-indelinise values to all variables at first, and wait for you'

38
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3550 PRINT'to change them. That is why you say see Drograaaers setting a'
35 ) PRINT';ariable to 0 when there apoears to be no other reason for :t.'
3570 PRINT
3580 PRINT
35?0 PRINT
30U INPUT'press ENTER';T$
;i0 GOSUB 6960
3620 PRINT* Numeric Variables (cant)"
3630 PRINT
a40 PRINT'When you use variables on the right side of an equation'

3650 PRINT'you must have assigned ealues to the variables previously. It's'
3660 PRINT'a KEY CONCEPT that the equal sign does not mean mathematical=

370 PRINT'equality. The equal sign is an ASSIGNMENT statement.'
340 PRINT'It ASSIGNS the value on the right side of the equation'
3690 PRINT'to the variable on the left.*
3700 PRINT
37!0 PRINT'10 X = X*2'
:?29 PRINT
30 PRINT'In the above stateeent, X will be assigned the value of
3740 PRINT'=2, or 2"
3750 PRINT
:760 INPUT"press ENTER';T$
3"70 60SUB 69s"
3780 PRINT" Numeric Variables cont3'
3790 PRINT
3800 PRINT'I0 X = 4'
3810 PRINT
3820 PRINT'In the above example. we assigned the value of 4 to X.'
3830 PRINT'In some dialects of BASIC, we must use the word LET to assign"
:840 PRINT'a value to a variable.'
3850 PRINT
38 0 PRINT'l0 LET X = 4"
387O PRINT
3880 PR!NT'S"uch as above. It is not necessary to use the word LET :n'
3890 PRINT'Mizrosoft BASIC. We oniv 2enton it because you say wish to"
:900 PRINT':opy a program written in another d:alect ont- oso' ,-'
3?l0 PRINT'vou do, you mav either leave the LET 4ord in or arcD !t, the"
'?20 PRINT'BASIC language processor wi!. ac:ept either version.'
3730 PRINT

: 4 , UT'res ENTER":
39to GOSUe l b
T PRINT"h::n ' t-e oilc-inr is a legal statement 'n Iicroso t B1SI"

.'c) FR:N 'A 10 LET ;Y = 2'
'V, PRINT'B 20 IX 24-'

PPINTC iX' 56
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40:0P:T 10 23: =1W
402Z3 PRN'T
41K) :NFUT"-,ress the letter opposite trne correct answser a~nd press ENTER': r
4040) PRINT
4 0 t0 IF TSI 'A' SOT& 41210
J, * O PP:NTSWRONS - the correct answier is A LET 0 = 2)"
401 PRINT
4280 PRINT'This is a #E:' content. you mav oizsn to reaie ariables
V14 " 0R:NTaqan, to be sure vou understana tree."

4:1 rI T 414)

412> P:INT 'CORRECT - Gco ;oD"
4130 P R INT
4140 NPFUT'nress E-NTRUIT

4>z<~1NT~ ci o te f'oilccn is a lecal stateaent if Arae ant",
4:7. FFRNTl-3 ha~e trioul een assigned a ialue"

~:0PF.:NT
4:9) PRNT'A lO A+? 0'

42' B5hTM1 1 C

N2 3 " D N T M 3

4(IPT t rcEs t,,e tWer ocU3s:' t te ccr Ez.t arswer'; Ti
4~>FP'NT

:F T$ -TO 47:
1;:PP:Tre- the zcrve~t irewer is £

~23C PR ila a ee t3 re::.ew t.s s2ct. it .:u i~i -.zt oat tIs,
42 7 .N T .,uestavonrit-

4::2 aDlO 4W4.
4T">4 PLT"'CERPECT - that was a v.KY comn.w' o:ng good'"
42:0 P~riT

It. PuiT'rress ENTEPQ';T$

42' SEUP ':2n
4' F 'S BI GOT')O 8
4375 RETURIN

:3LQ5 ;S J8 9 b
T FPN Slr,4~ T/ar~abies'

4)0" PRINT
441-'FIC PP2NT' henever : _ assnan CNARACTEFE or t, MBElE ttat w;Ii 70t ne
4-:( '-P!NT'iathefn~:allv .ar:Pulated - SLon as a street adireas) oa'
411. -PINT*.ari ale, i-u taive created a STRINS iariaole."

42 :% 'Tnreis a social 'ai :o Tnavaro a ET?1ING .n 54IC. ztl
t t

b~ FPVta- doIar sion V) tc the e,: :t a varla:Ile :aflY
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447 QINT'Wrel 'iCu C3, :te _:aputer wiH kn~w that tWi s aST PiNG and"
1EC Ra~~Irtty: anizulate it. irat:n eevnn :flat,
44PQ PRNT":u, want to E inCiuCEft in the sor:nq mst oe encloseo in'
4530 PR1NTauts For2:anz:1e

4f: P1 RI1T
:yFRIN T"yS$ ':: RV4:MThe auth.,r is seaCMV34,

:5KINPLTpress ENTEF':TS
450SOSUS %
45 p PIS, 7trn; Varaabies ~ct

453t) 1,RINT'$ " £ARSK'4"The author as *s&ChRSW,'-
45 RTNT

461 PFNTWer, he variable llane: X is cetidas a E:TFMS rG ae
46:, PRINT%. the adcition c4 3 dol.ar sign. Furtner, tie £NACTER ca:6w
45s o F RLN >.5% ' e a u t hor as .eCF(4 s assiared tateSTN.

L''jF ;h ~ 7~54'1I14 Ae: _.Yt~e S'reetaJHPg;34)1

t6: R!N'In thaiz zxafn:>, ~e hav.e assi :.C' tc' tS :ers and nusters :

T t47 T

A Q,. pC.B.
c~h\ -t: c~ e F etot rc aree: r e: i~nGers'' 5

45 Pr :.NTw 7

,3, IF'pT' 3u,"j 1~~'rt 4
431" OItm ,RN j tne N'rr, Sate we

in? IF at P 0:2 435

4.3:: ~ ~ ~ ~ r~ i N'iN t~-. .&oes aaS ze :fl '5 ci': t'
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?c

;;~ PRNT~s ureall. aweszs~e, T %Ean reail:.

-AT'Wa* cQ I, e the 3ut.t : ihs crogr ac"

""0~~~~~ T2 TN,321T '!s' A E3 ET2'" S 74

c a sVi Proarr

t :F T T;3 1S A TEST 2JEST7IN' I r --j iv
7, r "NT"WRCNfS -the ::rrec: anwer is:'

- 91

P N T 2 S- ' UE3 $

'Af :::7 ,KT 4'-

.4, i s aditin t ct3.cti

*ep alepis-" asic
:Ce ,, ~'a a 1 2oer 4e; sacae

! p7K' .E

S7 '4s ENTEP';'

prIV
Or a: so1ft. 11 j;
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fZY ?R7NT"Note tOat a ''t5 't 4)' Ci4avs !ust te usec 4.r f ur

t ' .2u P R :NT ''-- :oo- t r .eo u s e an .Z o r ~. th e : cniaute r"
4: 1 .cNT",o0l c thi y ou nsere trvm - t3 .I r, another *arlaale late>

-4 N O e 1%u an error Lessau. Al si o c c a 1rot u s
54>RRT'terzts > ,z75: to :!ep 74,i cou Io, iou wil 'Et a; efrr.'

A4 0PT~ sc iu put two ;araatlss taqetner, l1ake A arl B, to Cake AE.'
54 RIN?':cu are ro :l:;3aqtha rather. ou i.,st create a NE24

T4-- PNPArT te:B

.t*1,:.N Sca as fe.pceiwer to ae tshe aster isi T*: aul +i8n '..

-5 FUs NTAn ~r Aret: (tort)

C% ONTmThe sytbo's wie *,st ioC~ed at .re 5ai~~~r~ PERAT3"

FR!'ILT*-r the. B&; be c:iie ii anrr "re naiSC ttnrt

z~.. ,SlT~oe~e. St '2ke -teao.te oinouter cA"" teat sore'
c 't!7ea :r : n Marottr: FoDr eza,.r"E

: V
:,: s' t a, --.e 4 er E~ s: a; the l: it

SoE>l %:*aU.'a .-t cere'rrZEes 1:rSt. nhu t
5K R!NT'w22 .c ra i;t~'~ar~ OE-i: those :oer;ars.

'~~'' as ,t roses ttee, and faal..Uw &l t''

5> :NTI L'Ar4 r.ttetac Aornt)

5> PNT

alaF scar frs t~ to roo SHE
-- -n:-i I- rLN S

C'~', :c.4'r" -
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5850 -F IPJT1 Using Arithmetic (cnt,;

530PR ItT
T3C PNT

'5890 PRINT
!9""0 PRINTOn the first scan, tre coac~tEr Kould do the teras within the"
'Q910 PRlhT'oarenthesa. it pso,;j f:rst do exponentiation ",A2 is 4W
'' fl PDItT"anen vou doj the AulAiplDLJUJo, and rinali the id,-

5 :R ENUT'tkion,. The *:alue Pinsi oe the parenthesi s woul d be set at 10,
t% PPINT"Then it would do the ters outside the parenthesis in order cf'
502PRINT"importance. Riret it wouid Jo the division. t1hea :t otoulo'

5% PFINT~i the addition ;because it is scanning from left to
5' CCRINT"':ht) and the subtractz:n last. Ptnaliv. it would set tne,

5932 ~ ~ ~ 3 XPT''ieo at 4'
50PRINT

OC INPUT"press EINTER"'TI

402C PHTI Usin Arithmetic"

S-A2 FPIM TP ar en t '.e ss : an b e used t o est a b 1i - pre c Ederce C-i.,tt i n
0 R5' 0 RlNISt zt e!.ent. Supp:s2 vcQ wart to Zake Sure that trE LAST 5art of'
Pe PRIB7'a statemest :s calculated 2R8. Yu can usE e tess

~J72 PPJNT Ft zaole:"

2A)P
0INT
.~22 totd;Fferent Ubar?

~,2PR T
o15:) PiNT"Io cou see ,n,C C'e f;rst 1;alue aesiirec to 3 is 359, he'

£a~ tRN~sec~.d al4E ;s--.:--ed is 10Th:' Stdy the e):aaple crfl;

C9 S!SS5
p2.7) *?'W hICnq ot the i01 I ow: sq tatewets wl 1 assigni 'he ;,aloe of 1?)

bU:nINT'to the *arab~e '

jOPR:NU4' .1
DX RT 3# 5' .2'> -.2
:9!NT'C 11 21;2!S

3CQ R*PNt
M  14 =vf

£0CRIN
t? INPUT':%ress the letter c :os-.te tbe ccr'ect ansur and resENTER" tI

£3 PINT
7c IT %- " SOTO ..4O
;> RNT"WR0NE - tbe -.ort awe s 9 5,:+2 f* '>-V,"

FL



*#, LiSt4nq Cf Program L CNIA

Z:l0 PRINT' 5e2l0)-i"
,.6320 PRNAT" M 10 + lo - H,'

-93 TO 6350
34u 0RINT'CDRCT"

63tO PRINT
£ku !NPUT'Dress ENTER to continuel;T$
£:70 GOSUB 7120
8330 IF T$ = 'B" SOTO 5170
639 RETURN
b 4W GOSUB 960
6410 PRINT" Comparing Variables"
o420 PR!NT
SU30 PRINT*BASIC uses symbols to copare ,alkes to determine relationships"
6440 PRINT'suc' as whether one variable is less than, more than. or equal'
b45o PRINT"to another v'ariable. We have alreadv usEE one of these sybols"

: PRINT't .s called the equal sign =!. When you start prograiming,'
A RNT t cu will often want to check to see if one variable is dif-"

3480 PRlNT';erent than another. There are six siabols tou can use to"
6490 FRINTdo this.-
55: PR:NT

6 2 INPUT"oress ENTER for e,:aeales*;T$
S520 GOSUB W3
.]o PRoT" 2omparinq Variables Q-onti'

5 4'! PRINT
6r( PRINT s,imbcl table)*

o60 PRINT
67r PRINT
a£80 PRINT S,,'atol Meanina Example*
£S;,) PRINT

oo00 PRINT" equal A=2:
a61C PRINT" less than a(B"
6621) PRINT* greater than A1,
,46O PRINT" not equal to A '>B"
5640 PRINT" less than or eaual A =B"
66J0 PRINT" >= greater than or equal A>4B*
666, PRINT

6b7O PRInT'We will discuss these in more detail in a later lessOn."
6680 PRINT
690) :NPUT'press ENTER";T$

670 GOSUB 6960
6710 PRINT'That concludes this lesson. When you hit ENTER you will"
S720 PRINT'be returned to the start of this part. You may either take"
6730 PRINT'the test or review selected areas.'
6740 PRINT
67'0 PRInT"By now. you should understand the following program.'
760 PRINT
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*ff** Listing of Program 'LESSONIA' e**** 1)71tO1V 01:59:45

a770 PRINT'10 PRINT"CHRS(4)'The product ci 10 times 3 is 'CHR$(34)"

630 PRINT'20 PqNT 10 8"
z791 PRINT'"0 PR:NT'
6aW0 PRINT'40 ORINT"

aSIU PRINT'tC' END'

..* PRINT

40 FRINT*our horekor. assianaent will reculre you to write a program'

A85 PR!N'siilar to this. Line 10 prints the strina. line 20 prints

6EA PRiNT'the mathematical calculation. Lines 70 and 40"

6870 PRENT'print two 'lank [ines. Ycu iake the program work by using*
638 PRINT"the RUN vord aite, You have entered the statements.'

E90 PR!NT-four actual homework assignment is at the end of the test.'

-? f0 F'PINTI
6?lC !NPUT'oress ENTER'IT$
6V 0

UN

REN *

450 PEN *c This sjbrcutine clears the screen on any terminal

3?50 FOR I = 1 '0 24

37.. PR!NT

30 NE(T X

69Q, RETURN

720 PRINT' LESSON 18

'0:2 PRINT

72! PRIN"This :s the second Dart of a two Dart lesson"
'0:0 PR!NT'It is d:vided into the following sections.'

714; 2R!NT
770 PRINT'! Library Functions 4) String Variables'

0"Q PRINT- iariables !gereral) t) Usrnc Arithaetic'

IC7 .PfIT'> Numeric Variables t; Ceearing Variatles'
718C PRINT* & Lesson Summarv'
" IQ PRINT' 7 TEST

'I 'F IN T':2{ RETURN i

012S 3O5UB 0'0
71j PRINr'Which do you want to do'"
1!40 PRINT

715. PRINTIA Continue on"

716O PRINT*B Review this lesson again"
'!70 PRINT

7120 INPUT'press the letter ooposite Your :hoice and press ENTER'T
719g :F 1 - A ANE T6 ,; '8' GOTO 7190

721) RETURN

7210 RUN TE;TI"

722) RJN 'ENU'



Listin of Progras 'LESSONlA' tf** V7iO/8 -1:59:414

72:0 RUN 'LESS^DNI*
1249 EIND



*141* Listing of Program 'TESTI' "** 07/10/83 - 02:17:03

!000 REM Hf
1010 REM H+ LESSON: TESTI VERSION: I AUG 33
1020 REM #f AUTHOR: CAPT DAN CREAGAN
1030 REM ff AIR FORCE INSTITUTE OF TECHNOLOGY
1W40 REM ##
1050 REM ** VARIABLES:
1060 REM ff NS(X) NAMES ARRAY, USED TO READ IN SEG-
1070 REM *I UENTIAL NAMES, AND TO WRITE OUT
1060 REM H UPDATE NAMES.
1090 REM SIX) SCORES ARRAY - USED TO READ AND
1100 REM H WRITE SCORES
1!10 REM H QtX) ARRAY TO KEEP TRACK OF NUMBER OF
11:0 REM fe CORRECT ANSWERS. IF AN ARRAY
1!J0 REM P* ELEMENT EgUALS I, THE ANSWER WAS
:t40 RE4 *, CORRECT
ll0 REM ff
1160 CLEAR 3000
1170 GOSUB 4130
1180 DIM Nqil000)
i190 DIM Q!O)
12)1. DIM 5(1000)
121!0 PRINT' FINAL TEST (lesson 1)"
1220 PRINT
1230 PRINT'This test consists o 10 questions, you must get 70 percent"
1240 PRINT'of the* correct to pass. (that's 7 right out of the 10 ques-'
1250 PRINT'tions). Use only capital letters in your answers, don't"
.26f PRINT"include extra spaces or letters. If you answer a question wrong.'
1270 PRINT'vou get the correct answer, plus a reference for review.'
123s PRINT'In addition, you will get a synopsis of areas for review"
129Q PR!NT'at the end of the test.'
1300 PRINT
1310 PRINT'If you successful!y pass the test, you will be given your'
1320 PRINT'hosework assignment. GOOD LUCK2"
1'3o PRINT
1340 INPUT"press ENTER to continue'IT1
1350 GOSUB 4130
!360 PRINT!s a computer program called Software"
1:70 PRINT
1380 PPIT*A Yes'
1'9' PRINT'B No'

1:o0 PRINT
1410 INPUT'press the letter opposite the correct answer and press ENTER';T$
1420 PRINT
14'0 IF TS = 'A" THEN GOTO 1470
1440 PRINT"WRONG - the correct answer is A (Yes. programs are so+twareO'
1440 PRINT" review part 1, hardware and software.'
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**** Listing of Frogram 'TEST' **#*# 07/10/83 -02:17:03

1460 SOTO !490

:470 PRINTCORRECT-

1480 Q!t: = I

149,) PRINT
1%0 INPUT'press ENTER";TS

1510 GOSU3 4130
:520 PR!NT'Which of the following is ,i example of a FUNCTION'

1530 PRINT
1540 PRINT'A LIST'

1550 PRINT'B NEW*
!560 PRINT'C SR'

,570 PR:NTOD ADD"

1580 PRINT

190 !NPUT'press the letter Gpposite the correct answer and press ENTERP'TS

10O PRINT

161C IF TS = 'C' THEN GOTO 1650
1KO PRINT1WRONS - the correct answer is C SQR)'

:i21 PRINT' IST will list your program lines, NEW erases ,our'
1622 PRINT' program, and ADD :s not a legal BASIC word."
1o0 PRINT" review oart 2, FUNCTIONS"

1640 SOTO 1670

!650 PRINTICORRECT'

1660 02; = 1
167: PRINT
I S) INPUT'prEss ERTER to cont:nue';T$

:690 GCSU5 4!:0
17) PRINT'Which statement would print the word TEST'
l1il PRINT
i722 PRINTIA PRINT TEST'

17'0 PRINT'B PRINT "CHR(4)'TEST'CHR$'4)

1'40 PRINT'C OUTPUT 'CHRSi34'TEST'CHR 34)

1750 PRINT'D PRINT 'TEST'"

176) PRINT

1770 INPUT'press the letter opposite the correct answer and press ENTER";T6

1780 PRINT
!790 IF T1 = *3' THEN SOTO 1830
1800 PRINT'WRONG - the correct answer is B (PRINT "CHR$(34)"TEST'CHRSV34)')'

1802 PRINT* Answer A would treat the word TEST like a variable.'
1304 PRINT' answer C has an illegal BASIC word (output) and'
1806 PRINT' answer 0 uses the wrong characters for quotes.'

1810 PRINT" review part 1, PRINT, and part 2, String Vara~les'
:320 SOTO 1950
:3JO PRINT'CORRECT"

'940 Q(3 I

:3!' PRINT

1860 INPUT'press ENTER'ITS



M** Listnq of Program 'TESTI' **1* 07/1083 - 02:17:03

1870 GOSUB 4130
!280 PRINP'What would the following prograa's output be!*
1890 PRINT
1900 PRINT'10 X = SOR(4 "
1910 PRINT'20 PRINT 5I"

1920 PRINT'RUN'
1930 PRINT
1940 INPUT'Type in your answer and press ENTER';TI
190 PRINT
!950 IF TS '25 THEN GOTO 2000
1970 PRINT WRONG - the correct answer is 25'
1972 PRINT' line 10 puts the square root of 4 into the'
1974 PRINT* variable I, line 20 causes 5 to be taken to'
I976 PRINT' the power of .. 5 squared is 25.'
:980 PRINT' review part 1, PRINT, and part 2. FUNCTIONS'
1q9o GTO 2020
2000 PRINT*CORRECT'
201 Q(4) = 1
220 PRINT
2D30 11PUT'press ENTER':T(

2040 SOSUB 4130
2 5) PRINT"Sie tne necessary statement to print a blan line. Use'
206IJ PRINT'ine nuaber 1O and leave one blank space between terms.'
20') PRINT
2C80 INPUT'What's your answer';T1
2090 PRINT
:I00 IF T = '10 PRINT' THEN GOTO 2140
2110 PRINT*WRONG - the correct answer is 10 PRINT'
.!20 PRINT' review part I, PRINT'
2U!0 GOTO 21sO
2140 PQINT'CORRECT '

215') G(S)
211) PRINT
2!70 INPUT'press ENTER';TS
2190 GOSUB 4130
2190 PRINT'The two types of FUNCTIONS are LIBRARY and COMPUTER, TRUE or'
2200 PRINT'FALSE "

221 PRINT
2220 PRINT'A TRUE"
2230 PRINT*B FALSE'

2240 PRINT
250 INPUT'press the letter opposite the correct answer and press E4TER';T$
2260 PRINT
2270 IF TS = 'B' THEN OTO 2370
2280 PRINT'WPONG - the correct answer is B (False) - the two types*
2290 PRINT' of functions are LIBRARY and USER. Review part'
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2300 PRINT' 2, FUNCTIONS.'
2310 PRINT
2320 S0TO 2350
2330 PRINT'CORRECT"
2340 Q(6) = 1
2350 PRINT
2360 INPUT'press ENTER';T$
2570 SOSUB 4130
230 PRINT'Which of the following statements is invalid"
2390 PRINT
2400 PRINT'A 25
2410 PRINT'B PRINT SOR(25)'
2420 PRINT'C PRINT 25*I0'
2430 PRINT'D L = NMI
2440 PRINT
2450 INPUT'Tipe in the letter opposite the INCORRECT statement'T$
2460 PRINT
2470 IF T1 = 'A' THEN SOTO 2510
2480 PRINT'WRONG - the INCORRECT statement is A (25 W
2492 PRINT' You cannot set a constant ,25) equal to a -variable"
24?0 PRINT' review part 1, PRINT, part 2. FUNCTI2Ns"
"00 SOTO 250
2510 PRINT'CORRECT'
2520 Q(7) = I
2530 PRINT
2540 1iPUT'press ENTER'ZTS
:550 SOSUB 41,10

2560 PRINT*A string variable is made of xatheaatical equations which'
2570 PRINT'will be manioulated bv the computer and saved in temporary*
2530 PRINT'iemorv. 'RUE or FALSE"
:5?0 PRINT
2600 INPUT'Tipe in TRUE or type in FALSE for this statement';Ti
26l0 PRINT
2620 IF TS = 'FALSE' THEN GOTO 2670

2630 PRINT'WRON - the answer is FALSE'
2640 PRINT' strings are not used for manipulating math'
2650 PRINT' equations. Review part 2, Strings.'

2660 SOTO 2690
2670 PRINT'CORRECT'
2680 Q(8() 1
2z90 PRINT
2700 INPUT'press ENTER'I;T
2710 GOSUB 4130
2720 PRINT'Which of the following is an evaeple of a peripheral device?'
2730 PRINT
2740 PRINT'A CPU'
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2750 PRINT'B MEMORY*
2760 PRINT'C KEYBOARD'
2770 PRINT
2780 INPUT'press the letter opposite the correct answer and press ENTER';T$
2790 PRINT
2800 IF TS = 'C' THEN GOTO 2840
2810 PRINT"WRONG - the correct answer is C (keyboard)'
2812 PRINT' Answers A & 8 are not peripherals, they are"
2814 PiNT" part of the main computer structure.'
2820 PRINT' review part I, General Information'
2830 8010 2860
2840 PRINT'CCRRECT"
2950 Q(9) = I
2860 PRINT
2370 INPUT'press ENTER';T$
2380 G0SUB 4130
2390 PRINT'If you had the following program in metory;'
2900 PRINT
2910 PRINT'0 6=34"
2920 PRINT'20 X=40'

2930 PRINT'30 Y=10"
2940 PRINT"40 L=3'
2950 PRINT
2960 PRINT'Wh&t statement would vou use to remove the middle two lines'"
2970 PRINT
2980 PRINT'A NEW'

2990 PRINT'B PRINT 10 * 40"
3000 PRINT'C DELETE 20 to 30"
3010 PRINT'D DELETE 20-10"
3020 PRINT
7030 INPUT'press the letter opposite the correct answer and press ENTER';TS
3040 PRINT

3050 IF Ti = 'D" THEN 6OTO 3090
3060 PRINT'WRON6 - the correct answer is D (DELETE 20-30)'
3062 PRINT" Answer A would delete the whole program. and'

3064 PRINT" answer 8 prints the sum of 10 and 40. Answer C'
3066 PRINT' would cause a syntax error.'
'070 PRINT" review part 1, IMMEDIATE, NEW, DELETE"
3080 80T 3110

3090 PRINT'CORRECT'
3100 9(10) = I
!110 PRINT

7120 INPUT'press ENTERI;TS
3150 GOSUB 4130

3140 FOR 4 1 TO 10
3150 Y : Y4.Q(1
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J160 NEXT X
3170 PRINT*You have finished the test, out of 10 possible correct answers"
3180 PRINT'you scored 'Y'.'
3190 PRINT
3200 IF Y 6 THEN PRINT'YOU HAVE PASSED'
Z210 GOSUB 3950
3220 IF Y > 6 THEN GOTO 3300
3230 PRINT'YOU HAVE NOT RECEIVED ENOUGH POINTS TO PASS'
3240 PRINT

3250 PRINT'YOU SHOULD RETAKE LESSON ! BEFORE GOING FARTHER'"
2160 PRINT

3270 PRINT'You will be returned to the Menu.'
3280 PRINT
290 SOTO 4170

3300 PRINT
310 PRINT'Do you want your score recorded on a ;ermanent file?'
20 PRINT

:330 PRINT'A YES'
I40 PRINT'B NO'

3353 PRINT
,360 :NPUT'Whch*;T$
_.37C IF T1 = THEN GTO 3660
3380 60SU5 4130
3, PR!NT'To record your score, we must coen a file and put your name'
4),( PRINT'in it. Therefore. surprisingly, we need your name. If Your"
41) PRINT'name is iot unique among the students likely to take this test,'
'420 PRINT'please :cntact your test monitor for an identifying word that'
:430 PRINT'ill ake you unique. Then enter that word below.'
:430 FRINT

:450 FRINT'!f u ,ae already entered a score previouslv, be sure to'
:460 PPINT'erter the same name fou used before, (use all caoitals;'
:410 cRiUT

:43" INPUT'ENTER ,our word or ,:ame now';T$
'400PEN',I. SCOPEl"
'510 X

: F ECF(11 THEN 30TO 3570

r} .i:,3 INFUTIII

iT340 :NPUT,1, EUX
2.5C ;F N1I.U TI THEN 6OTO 3810
"20 610 5'

757'> CLOSE
356v I % 1 I

.3.!, OPNO .l.S REI'

1,;



tH* Listing of Progras 'TE TI' tHft 07/1013 -

3b2'0 FOR W : TO X
3630 PRINT#INS(W)
3640 PRINTIA,SIW)
3650 NEXT k
361, SOSUB 41Z0
3670 PRINT'You are nco oualified to go to LESSON 2.'
3680 PRINT
Z90 PRINT'Your homework assignaent is:'
3700 PRINT
'710 PRINT'Write a short program that will state the following when RUN:'
3712 PRINT
3720 PRINT"THE SUN OF 3, 2, AND 22 15'
3730 PRINT'270
3732 PRINT
3740 PRINT
3742 PRINT'Make the second statement ('27'I actually calculate the*
3744 PRINT'sum of 7, 2, and 22. - similar to the exaaole at the'
,746 FRINT'end of the last part of lesson I. Finally, print two"
3748 PRINT'blank lines at the end of the prograa.'
3750 PRINT'Be sure to cony this instructian down before you go on."
'SOO 6070 41Io
-Slo S(v = Y

3520 IF EOFItI THEN CLOSE:GOTO 3860
30:D t = 1+I

7a4) INPUTI. NCi), S X)

3350 SOTO 3320
8,) OPEN'O2,I.'SCOREI'

'87" FOP 4 = I 'D I
'A ) PRINTCl.IN
I290 PRINTIA.S*W?
:9') NExT W
3¢I0 PRINT
:12: ?R:NT'Yoq sav now take LESSON 2. "ou will be returned to the MENV"
3930 PRINT'from where you may go to LESSON 2 cr 4ait.'
3940 COTO 4170

3950 IF Y=10 THEN RETURN
'%C PRINTIYOU NEED IMP5-' 1.ENT IN THE FOLLOWING AREAS:'
7970 PRINT
30 IF 3 ) = 0 THEN PRINT' part 1, Hardware and Software"

:990 IF Q!2) = 0 OR Qt4l z 0 OR 0(6 = 0 THEN PRINT' part 2. Functions'
4000 IF Q3) = C THEN PRINT" part I, Print, and part 2, String Variables"
41'0 IF 9(5 =  THEN PRINT* part I. Print'
402; IF 9(7) = 0 THEN PRINT' part 2, Variables'
ML30 IF Q8; = ) THEN PRINT" part 2, String Variables'

4.40 IF Q99) = 9 THEN PRIJIT' part 1, General Inforiation"
4 05 IF 1(1, ) ) THEN PRINT' part I, IMMEDIATE'
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4060 PRINT

407C INPT'press ENTERT.
4090 SOSUB 4!:)
4 90 RETURN

4!1) ;El * this subroutine :lears the screen'

4120 RE4 ##
41 0 FOR I = I TO 24

4140 PRINT
450 NEXT .A
416) RETURI
417) PRINT
41'. INUT'press ENTER to return to MENU"TS
41 RUN'IENU'

35.
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..... Listing of Program 'LESSON2' H+*+ 07/10/8: - 00:01:1

1000 REM #* TH13 PROGRAM STARTED ON 20 APRIL 1993
i010 REM t AUTHOR: CAPTAIN DANNY J. CREAGAN
1020 REM +* TITLE: LEESCN 2
130 REM t+
1 4j. REM ft
!050 REM #*

!060 REM +*

:.070 BSUB 3120
:,80 PRINT"LESSON: BASIC 2 VERSION: 1 AUGUST 83
1090 PRINT
1100 PRINT'T!ME REQUIRED TO COMPLETE LESSON: About One Hour'
:.10 PRINT
:120 PRINT
1130 PRINT*AUTHOR: Caat Danny J. Creacan'
1140 PRINT' Air Force Institute cf Technology'
1150 PRINT
11 0 PRINTlOBJECTIVE: To teach the student about permanent storace,'

1170 ORINT" how to handle data in 2ASIC. and how to oranch to'
!13) PRINT' different parts of a program.'
:190 PRINT
200 PRINT

12:1) PRINT
230 NPULToress the ENTER kev to :Dntjnue;T$

.240 SOSUF 8120
:251) 593SL 8li0
:2o.) PRINTA 1'A tak.inq this :art in its entirety.'
1270 PRINT4 1 wish to review se!ected areas.'
"230 PRINTC T want to jo to the second par,.'
!2,0 PRINT*D I "ant to return to the enu.'
:00 PRINT
1:1) INPUT'Press ei*r capital A, B, C, or 0 and then Dress ENTER':T$
,3.v IF TS = 1" F . ,60
I ) IF TS = 'C' G01U 8370
1240 IF TS = 'B' SOTO IC0
1350 IF IS (>"A' GOfO 126'

1360 6UB 1540
1470 iOSUB 1950
.30 GOSUB 3970

139.K OSUB 5000
1400 JOSUB 5670
141) 5OSUB 8120
1420 GOTO 370
14"0 GOSUB 8120
1440 GOSUB 81b0
14 50 PRINT



Listinq of Program 'LESSON2' t 0711018' -) 0:01:1

460 PR:NT*Please type in the numoer peside the area you wisn'

1470 PRTNT'to review .I throuph 5) and then press ENTER - oress 0 and"
:480 PR!NT'press ENTER to returnA to the Menu.*

!l4? PRINT

150) INPUT'What is your choice',N

'I0 IF N =0 OOTO SZ6C
'.2 ON N GOSUB 1540 ,1950.3370.SO0.56 70

GOS0 31T0I *54q 808U3 3120

:sFf INPUT"Do vou wish to see an answer to the homewor0 problem ;Y/N1';T$

i5aI E = N R LEFT)$TS,) = 'n' THEN 5OTO 1660

5i7T) 3OSUB 8120
:58!) FRINT'Here is one possible way to complete your hoeework:"

!590 PRINT

Io00 PRINT'I FRINT"CHRi(34)'THE SUM OF 3. 2, AND 22 I'CHR$(34)
16l0 PRINT'20 PRINT 3 + 2 + 22"

1620 PRINT130 PRINT"

1o2. PRINT"40 PRINT"

lo'3 :RINT'2 JN*

16-,4 PRINT'THE SUM OF 3. 2, AND 22 IS'
1625 PRINT'27"

l 26 FRINT

16'0 PRINT
l340 iNPUT"(ou can try this one if you had trouble with yours. fress ENTER'Tl

1650 T$ = "

1660 GOSU8 3120

!670 PRINT' Introduction"

!680 PRINT
1690 PRINT 'In this lesson we will cover some of the most exciting and"
I-0 PRINT "useful commands in the BASIC language. When we left off,"

!71o PRINT "-n lesson I. we had discussed some of the fundamental commands'
!720 PRINT "that you must use just to get BASIC started. Now, we will"
:730 PRINT "discover how to SAVE our programs for future use, how to"

!74. PRINT'controi data input in our program, and how to leave little'
1'5" PRINT'messages in our proaram so that other programmers can under-'

:760 PRINT'stand wt. we are trying to do. Most importantli, we will'

1770 FP:NT'd~scsver now to branch to different parts of a orogram"
!790 PRINT'depenling on our data manipulation reouirements. That wav, one'
!79(1 PPINT'orocram can be ertremel, flexible and do man' different iids'

00 °RINT'of wor or us."

132v INP1U1"ress ENTER to contnue*:TS

1210 SOSUB 81210
:34:) ,RNT, Introduction'

18!0 PRINT

.96) PRINT"After takinc this lesson. we recommend vnu practice some of the'

87

i ll



r AD-A134 386 COMPUT ER ASSISTED INSTRUCTION IN BAS Cu AIR FORCE
INS OF TECH WRIGHT PATTERSON A FB OH SCHOOL 0F SYSTEMS

NL AND LOGISTICS D 0 C REAGAN 2 8 SEP 83 AFI-SSR-298N3
ASSIFED F/ 9/2 N L

EhEohEEEEEEmhE
mEEEEmmhEEohhhI
mhEEEEEohhEEEI
mhhhhEEEohmhhE



. 2 2 .

2. 0

MCROCO- RESOLUTON IE51 CHC -RT

a, ~toF srNA4O A'96 3



***** Listing of Program 'LESSON2' *** 07/10/83 - 00:01:18

1870 PRINT'techniques you have learned. The best way is to write a"
1980 PRINT'snort crogram of your own and get it working. Then get a '
1890 PRINT'short program from a magazine or book and tipe it in. Don't"
!?0 PRINT"be afraid to experiment with it. The best way of learning"

1910 PRINT'BASIC is to practice it.'
1920 PRINT
19:0 INFUT"Press ENTERI;T$
lq40 RETURN
1950 GOSUB 8120
19i PRINT' Filenames"
1970 PRINT
:980 PRINT'Remember, in lesson 1, when we discovered how to make programs'
190 PRINT'that could be RUN over and over' We said then that the pro-*
2000 *R:NTras was stored in TEMPORARY memory. If you tried a few of'
2010 PRINT'the examples that were given, you will have noticed that the'
2010 PRINT'program was destroyed whenever you left BASIC. This section'
2110 PRINT'and the next section will show you how to SAVE a orogram, and'
204: PRINT'then call it tack from PERMANENT storage. That way, when
:05! PR!NT',ou',e spent hours taking the best data manager ever written,'
2CS0 ORINT"ycu won't nave to re-write it when you turn on the aachine'
2,7) FRINT'aqai'"

93) PRINT
2,90 PRINT'PERMANENT storage is the way we store data for an indefinite'
210 PRINT'oeriod. We usually use DISKS or TAPE for PERMANENT storage."
:110 INPUT'press ENTEP*T$
2120 GOSUB 312
:I7) PRINT' Filenames (conti,
2140 PRINT
2150 PRINT*For the purposes of this lesson, we will assume you only use'
2!60 PRINT"DISKS for permanent storage.'
27:) PRINT
2180 PRINT'A DIS: is a platter of iron-oxide coated material that stores'
2190 PRINT'data almost the same way that an audio tape stores mus:c.*
2200 PR!NT'A DISK comes in many sices and with many different storage'
2210 PRINT"capabilities. Fortunately, the way we store data on disk when'
222) PRINT'we are using Microsoft BASIC is standardized for almost all"
2230 PPINT'installations. (there is a slight difference if you are using'
240 PRINT'a TRS-80, we will explain it as we go along)"
2250 PRINT
22b !NPUT'press ENTER":T$
2270 GOSUB 8120
22F PqINT" Filenames (cont)'
2290 PRINT
2'00 PRINT"What happens when qou store data? Well, the computer takes"
2310 PRINT'care of most of the details, it waits until you tell it to'
2320 PRINT"store a 2rograc, then it searches the available storage areas"
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**1* Listing of Program 'LESSON2' m**. 07!10/83 - 00:01:18

23-0 PRINT'to see if there is room for storage of your masterpiece, then'
2340 PRINT"it writes your data on the DISK. Remember, there may be MANY"
2350 PRINT'programs stored on a d:sk; therefore, each program must haye'
2360 PRINT'a label that distinguishes it from the others. That way, the*
2370 PRINT*computer can find your program when you ask for it again.'
2730 PRINT
2:90 INPUT'press ENTER';T$
2400 GOSUB 8120
2410 PRINT* Filenames (coant)'
2420 PRINT
2430 PRINT'This label is called a FILENAME. FILENAMES are very strictly'
2440 PRINT'controlled by the computer. They must follow the following'

2450 PRINT'foraat EXACTLY.'
2460 PRINT
2470 PRINT" TRS-80 CROMENCO (or CPMV"
2480 PRINT
2490 PRINT' 1ilenae/(extension) (filenaae.(extension)'
2500 PRINT
2510 PRINT"4otice that the only difference between a TRS-80 and Croaemc'o
2520 PRINT'is that the TRS-80 has a slash, 'I', between the filename'
2530 PRINT'and the extension, while the Cromeaco has a period or dot, '.''

2540 PRINT
2550 INPUT'press ENTER';T$
2560 60SUB 8120
2570 PRINT' Filenames (coant)'
2580 PRINT
2590 PRINT' TRS-80 tRONEMCO'
2600 PRINT
2610 PRINT'(filename)/(extension) (ftlename).(extension)'
2620 PRINT
2630 PRINT'In the two examples. Ifilenamel, is an alphabetical character'
2640 PRINT'strinq no longer than eight (8) characters. (extension) is
2650 PRINT'a file extension name that is also an alphabetical character'
2660 PRINT'strina. The extension iust not be longer than three 13j'
267 ) PRINT'characters. The extension is OPTIONAL but, if used, must'
2380 PRINT'follow the format EXACTLY. NUMBERS mav be used in both *
2670 PRINT"filenames and extensions, but they must NOT be the FIRST letter'
27)0 PRINT
:'I !NPUT'press ENTER';T$
2720 GOSUB 8120
2730 PRINT' Filenames (cant)'

2740 PRINT'Here are some examples of legal filenames for your computer"
2750 PRINT
20 PRIN7T MYPROG/BAS NYPROG.BAS'
2770 PRINT' MRHAPPY/BAS MRHAPPY.BAS'
1130 PRINT' SWIMFIN2/BAS SWIMFIN'

a9



*911* Listing of Program 'LESSON2' **tff 07/10/83 - 00:01:18

2790 PRINT" GOODNESS GOODNESS.BAS'
2200 PRINT
2310 PRINT'Notice that the filenames do not have to make sense, just so'
2820 PRINT'they mean something to the programmer who made them. lit"
2930 PRINT'would be unwise to name your program something common,"
2840 PRINT'like TEST.gAs, because someone else has probably already used'
2150 PRINT'that name. If they have, you will destroy their program when"
2860 PRINT'you SAVE your program to disk. Each program name must be'
2870 PRINT'unique."
2880 INPUT'press ENTER*;T$
2390 GOSUB 8120
?00 PRINT" Filenames (cant)"

2910 PRINT
1920 PRINT" SWIMFIN.BAS"
2930 PRINT
2940 PRINT"Notice, in the above filename, the extension is SAS. This'
2950 PRINT'would normally indicate that the file is a BASIC file (you
2960 PRINT"may have gord processor files, machine language files, or"
297) PRINT'a varietv of others). A good tip is to always save your"
2?80 PR!NT'BASIC files with this extension. That way, when you read'
299, PRINT'the disk Ji-ectory, vou :an tell that you nave to co to BASIC'
CJ)O PRINT"to .un any Drogram that has the extension - BAS.'

3 k"1 6 PRINT
302 NPUT"oress ENTE':;TS
5J:0 SOSUB 312)

C:40 PRINT" Filenames (cont"
;c ? PRINT
,. ,RINT'This section is veri important tc You. It has shown you wnat"

3070 PRINT'filenames are and wnat !eoal Flenaaes look like. in the"
:C90 PRINM-uture You will use thee a lot. Be sure you unler-"
>9O PFRINT'stand the idee behind filenates before iou contlnue. It"
7:0f CIPNT'zAud be a good idea to looS them ip in your ooerat:ng"
71v PRTT1anual for llcrosoft BASIC. There are many rules that were not

32C RINT'"co erec here. Dut the ruies we ccqered wiil qet you by ;sr now.'
1: PRINT

7 14 0 IN P U T "pr e s s E ;. .... .
.1!c: GOSU3 312:

!!5c IPU7"ENTEP a 'T' if usino a or 'C' if CF4 or CFOMEMCO')T$
...'F' TS = .. OT' -'4,'

:iall 90SUP c2iz)
.190 PPl'" 'n t.e Cromeco sstei. ah::. of tte *cllowiig would te'
Z20 °RI Tcnsi~ee a leoa: K. enaee.

-,,%, 'a , .
7Z:)"='".... TESTSAS"



;.'FO PRINT"0 N CHT MLK"
0PRINT

3:71) INPUT~hress the !etter nogs~te the correct answer and press ENTER t;TI
::sol I' F TS = 'A 5270 3330Z
-290 PRINT
330 RINT"WRCN8G tne correct answer is A (XZXXXI1.FIL)*

20t, 80TJ 3J350
,MD ORINT'CORRECT - goad !at-

.,0INPUT'2ress ENTERU$T
3!60 SOSUB !10
-Z-1 PPINT"Is the extenIsion necessary for a ;ilenaae to be leqal"

339?0 PR:NT"A YES,
:49)0 PRINTOB No,
'410 PRINT
:420) INPUITpress the letter cpposilte the correct answer and nress ENTER,;T1
343) PR INT
:44) IF T$ = 5 0T0 3470
:4t0 PRiNTWRO?1S - tte c-r'ect answer is 5 the extension -,s not neeaed'

3,470) PRINTl0CR'RE2T-7
:43(! PRINT
4' NPUT'3ress ENTE;TS

2: SOSUBK 27 0
';2n IF T1 = " cr 1: E0
230 RETURN

I40C Mt4U 3121"
25vu P,;IN7tvhicn of the f:':Aowio fiieraees is :orrec-t."
-1 z RINT

27)PRI1T 4A YXXXEBAS"
:t3C PRINT'S 24esson.BAS"

2 , fINWC TE'-"AS"
5)0 PRLN'0* L2CTL'

20INPUTpress tne letter mscs~te the correct answer an3 oress EN4TEF:*TI
:630 PRIN
'A' IF TI * Cl -62 7,:

F5 RINT'WRONS the correct answer :s A JXWXI AS;'

CAP7ZREC-"
:3 PINT

:7. NUtesETT



;u ustiro ci Program 'LESSON02' M-0. V/o7 ' -00!!

.1) t:R N.. e':,tenzion to a fi1enaae :saar,,atcrv.
.70PP:NT

73C PRINT"A VES4

2403 PRNTB 1C'
75 7 C RINT
2sopU7ores toe letter colcsite the correct answer and Press ENTEPX.;T$
:27M PRINT
2380 !PIs -j sy T A93 10
290 PEINT'NRSNE6 - the correct answer is P ian e :tenslor, is not ,eeaed)'
32800 30T2 3620

.3 PRINT400RPECI
.6)PRINT
s ' NKPU'ress ENTER Ti

iS IF Ts IS" 307190

.3& pp P:.NT' StvE. LOAD and ;RON'

'9: ~ ~ ~ ~ ~ o :-hgp tercons 'te last stn.we sald ne *c,-lC, otscev;er"
- ~.2C 1N~n toE-E or oorams so we wioucr.'t teve ha keec t/ioin 4

3: R~hen:taij h tin1e. ael'. this :s :'. To 5AVE v2-our orcaan.

....................... -a- *ct! :Ie' it5RG.Ai al: you do is:'

TAP 1"n the przorax,
- .. - lic~~7ye SAV,,E 0&T4nP6.3'xs4

- N. 0" 54Q-1ooauit4.ussf a cod lob"

-2 
0 N'4'?e SUre to -ot:oe thiat the flno is Erclosed : OLt tiC7

~'1T~uctes CO caiar vii o2~' : ill falk.'

c)1 3 S?22
-' 4 OR2. Df. and RUN1 ccr:)'

I2 T' VTree are 2 t her t niois 'o u shoilt te aware of oefo'e 'iou try'
4.10 PRINWto ;AE a ;ccria. ~rst. there should be encuzh room on the'

.y)CPIo: to no:. toe :rqraa.. r' *oU are us:rs4 a 'R i1C aro'
,ot; iou iil protabl, n-ot hate any "orle in tOis area. Ah"

CUP~ TVSE-.... ER7R 4r soi-forsation. 71 uae - .
',: :V;To0 seaL ooo K. her QO to the C A c nde .

t% ~ ~ ~ : ?5i'~~ :1CN~~t3VR4: andj then;r, c z! IP n or'"
I:A SP'J :.-r:. -E a ,Aec :& ac dr; vr 2 a:a!.t2. t he.

..t-te tC '.: K::: t~bee toe free sLoaCe 1 2t or .rc C151

*~~~~~~~T~a nr J'7 o % .jet: ~ *



+*4 -stlr: of Frooraa 'LESSON? I**)7,,!:2 33-

4: t~j Urats. the, v:,u ha~e erou qh roc: 4cr a!lcost any :rccra3.
SE: E: tr OPR ET ING wANUAL FOP MOFE LETAIL.

41 NPT ress ENTE; TI
4: OSUB 21:,

~U; ~:V SAERIPN. and UM'A tort)'"

-1 F97NT Renecoer, ii .nu save ennouqf space,.hnjs vei ~s

4::') r 4 iP.VE 'CMPI 74)NY.74 .. .ASHCPI24 *'r;] A .- 72R
' 9usn 35S--0)'

4? ?RN'n tt wS e:ow -,ow to SAVE a program. how do ISE oat it tazc&
4:J ?PNT : we C UNit aqaXn That,'s Ease. just tLie in:'

4- -

hl : N'f'

4:.1 F 2 ' L.JIet3. e SAVE PCUN. n tr J Uh (c n

Atne 4Ioralr

24; 'N~hen .cu Los :n t e nr, P.N acotue wol:- load /0

'4 1421' : 'o .. l 1. ~.~ e ac3r6 asngt saate e rano ad to 2

4f PRUNT

Zn? ::'NT*' SA' .CPYO 4 iVE.' ION. A LA ( NTHErt'
Pg N
I5: PPN.T'o esul LO_ the ErP Tz Isn h aefrnta AE



*41*L~t~cof Program 'LESSON? ##1## 07,,103 -; )0i:0

4o 70 GOCSUB 312C
4s0 PRINT'Wh: :n c;i the *oli ;ow, n; s th e :ct'rect :cleard to SAVE £'

4~500PIT~c~ara nsegFR:Tr "

467 !rA SAvE FF117
:3," rRI'NT". LM A" F R '2Z. qAS3
4aRC9; PRI1N T"2: SAVE MYPR0SG
4 ',)0?R PI NTD1 SA'.E'C HRI ( 34 FR!T:"2HR S !3'4
47:0 "PIN,
17- lNPYT11cress tne letter copcsite tme correct answer ar2ress ENTE?W;s

47-b PR 1NT

4- 4v IF Ts 'D' K'71 4770
4 '5,) P RIN T" 4R2NS - t 1AE c _ r rzc t a n swer i s 11 E AVE CH 4 F 1TrCIRS :4W
4"z 3072 4730
477) CRINT'OJRFECT - FRITZ thanks io"
4 72.'" PRINT
4t INPUT-%ress ENPTER":TI

431;?.4 NPI'You ha~e iset gotten to BASI'C and want ti loaa a :rocram .-ou'
48K0 PRINT'taie been w:rkinc on. The filenaie for the pro^.ras is SQuEE.E."
42 t-RINT1ow mould ;ou ;et the Prooraa 'r0g pefirsant :*raoe -c
4384 0 PcrNri"nemeora:r v ffecorv Wh:ch o'c the t oil1:w rig woulId iou t vme i n:
432t IF'RINT

4b% RINT'3 ', ADH7.4OEEEMP$

-f IPU";es tre Iletter omposae the correct answer and oress ENTER";7$

Ic 1 Ts 'B" 307C 4950
4PM PRW%'RCNG -the correct answer is B ~2D$$4SUEE9;4
4340 FRINT:SOTD 96
±c. i) PPINT"CORPECT - 01,e tCurseif a HUG':PRINT
4%0s :NPU'aress ENTER';TS

4%ESU'B 32~i0
41H9 !F TI OTC 30 257':
4?9fj PETURN
-')w JGSONUE 312'0

P2l PRN! 'EPrl
50:0 PRIN
5 r7; ' c9:r':oatno we should start early In cur proqraeeirq l~e is'
5042 0Rh.TDCCUENT4TION if how a srzqraz runs. You :an :iclude state-"

505R ?IN T ' ets within a rcqrai -HAT WILL1 NOT BE TOUCHED BY THE CDjMYTEP"
52: RI'a si> ad! to the c bart Io t *vour prcqraa. That way. n~en'

-..- INS :ccr oragraa or %lien another :rarreser does), 3ou
5.3 c ''ci read1 the -efinde's left tenirc *ore fulli uncerstand"



.f' :~st:n2 3f Praqra2 'LESSON2' *C's* 01,10/93 000-

'R:NTt~p Drograci.-

1;L PP.INT 'hcse statements are cal.e REM statements (RElark statemerts;.'
5!?0 PRIT
5 i314 !NP'UT~aress Z.OTEF*;I)
S14,101 S ize
5 150 c 11NT" RE~arps 'cant)'
260 PP. NT
5171) PRINT'The foraat for a REM statement is (LINE V) REM REMARK'3;-

t!0"' FRINT'An E.Naa~e is:*
5 41) APRINT
522' PPIT-' RE. This is now a RE~ark statement is zade'
!22A, PRINT
52:') PR!NP'4hen the comp uter sees REM it ignores all data that iollows"
j 2 4,) PRINT
525o1 INPUT'press ENTER';T"S
52 0 60SUB 312C

F7 R'X'Here .s an eratple ,f FE~arks .n a prograW:
!It,, PRINT

520PR 1NTS RP
5-70:PINT-10 REM the variasle in .6et line is aopro4 equal to PI'

5::,) PINT2S5 C=
':: PRiNT - PINT C'

5250v PR14T
573i) FRINT"Wh~ch woulc Qi~e:"
5 7,, PP:AT
230 PR !N"i 2. 15"

539') PRINT
!4C,, PRINT'Noti:e that the PEM statement was not pr~nted'
54A101 PRINT
542)1 INPUT'press ENTER';TS

!441) PRINTP10 PRINT "[HF~i3,4I'SWEETUMS :s myr.CA$*4
5;45'j PPINT'20 REM 'CNHR14;SEETUlS is my girl.'C4R$(X4
f463 PRINT ' 7 PRINT HS2W(e real naee is CANDY)CHR$U34)
t40 !5RINT'42 REN *CHRI :74; I b ye her "CHRS -4)
r4v PRINT*RUN*
5490 PR!NT

5')POINT*The atove 2rogras would print the +olvinq TRUE JR LSJ
'5b1; PRINT
552) PRINT'S1WEETUMS ;s mv girl,"

53POIN":.ler real "iate is 0N



e** Listlng of Procras 'LESSON2"' 07/10/83 - 00:01:13

5Z5 INPUT*Tvoe in TRUE or FALSE. whichever is correct';T1
!560 PRINT
5570 IF T$ z "TRUE' GOTO 5610
!580 PRINT"WRONG - the correct answer is TRUE -REM statements are not'
'590 ?RINT'printed'"
5500 SOTO 5620
46: PRINT"CORRECT - good job!"
5 20 PRINT
5630 INPUT'oress ENTER';T$
.640 GOSUB 3270
5650 IF T$ = 'B6 G0T 500
5660 RETURN
5670 3;: W121
5680 PRINT' INPUT Stateaents'
5690 PRINT
5700 PRINT"We saw in the first lesson 'hit DATA can be assipned to a'
S710 PR'NT'variable using the equals ='sign.Freame:

5720 PRINT
5730 PRINT'10 X = I0%
5740 PRINT"20 PRINT V

5750 PRINT'RUN*
5760 PRINT
5'70 PRINT*Gzies us:"
t730 PRINT
5790 PRINT'I1"
5300 PRINT
530 PRINTIn this examole, we assigned 10 to I in line number 10.'
530 PRINT
5t330 !NPUT'oress ENTER';T$
5340 GOSUR 3120
585f. PRINT" INPUT Statements (cont)i

'A60 FRINT
587() PRINT'It is also possitle to assign data while the progra3 is run-'

5880 PRITVnn' THAT IS HOW THIS PROGRAM ASKS YOU 9UESTIONS. It then'
J391 PFINT'tests your answer to see if y'ou were riqtt."
5900 PRINT

5910 PRINT"The BASIC word that it uses to ask the question is called an'
520 PRINT :NPUT Statement. It looks like this:"
5: FRINT

5940 ?RNT'If T NPUT':HRt:4)'oress the correct letter, then press ENTE:"CHRS(:4)';T$'
5!QS PRINT
59i) NPUT';ress ENTER';T$
3970 GCSUB 312o
5930 PRINT' INPUT Statements cont; °

S990 ?RIN T

6;30 FRIN'T'1 INPUT*CHR$(24)'oress the correct lezter, then Dress ENTER"'PR$(Z4P";T$

96



**I** Listing of Proara 'LESSON2' f*fff 0-7/10/83 - O:'!:lS

SCO PRINT*RUN"
02O PRNT

&¢30 PRINT'Gives as:'
oO40 PRINT
6050 PRINT'oress the correct letter, then press ENTER"
6060 PRINT
6070 PRINT'Notice that a question mark is automatically inserted after the'
tOSO PR!NT'message is printed. When the quest:on is answered, the letter'
zO90 PRINT that the student selects is assigned to TS, just as if we'
6100 PRINT"had assigned a value to it in an ecuals statement.*
11? PRINT'Also note that a semi-colon is placed after t~e te~t"

317) :NPUT"zreSS ENTE ;T$
eI O GD UB 3120

6,tC PRINT* INPUT Statements (contr'
6:z) PRTINT
c10 ?RINT"'ere is another exaeple:"
c !K' PR:NT
zlO P N" 1 A' = :0.

32iO PRINT':0 INPUT'CHR$i74)'Erter a number between I and 9'CHR$ 4)";N
1210I PRINTI:i C = A#N-

j2D. PRINT"RUN'
a2:) PRINT
S4:- RINT"B3 es us:"
aS ) PRINT'Enter a numter between I and 9 '

6SC FRNT if we ENTER a 5 tten)*

o2'O PRINT
5230 QTW
::q0 PRINT

6::)s INFUT'press ENTER$
al' G3U8 3120
s:2'1 PRINT* INPUT Stateaents (cont)"

a::0 PRINT
t34) PRIN T "I0 INFUT'CHR$!;4)'ENTER a number between I and 9CHR$(X';N
6350 PRINT
o360 PRINT'We hale learned then, that the INPUT statement allows 'ou,
4370 PRINT'to ENTER data in a proaraa while it is running. It does"
a230 PQINT'this b stzpoinq the program and waiting for vou to enter"
6 :;) PRINT4data. When you do, it sets the data equal to the v'ariable"

)4Ci PRINT":n the end cf the INPUT statement.'

6411 PRINT

z4:!) PINTetween the message or prompt and the var:able,"
o40 PRINT ,cu zust place a semi-colon (look at example above,.'

6 44r, FR:3 ,
:4" :NPU ress ENTER":TS

4 iS) GC3Lja 312)

0~t



***#* Listing of Program 'LESSON2' t*** 07110/83 - 00:01:18

6470 PR:NT' INPUT Statements'
6480 PRINT
b490 FRINT'You may use the INPUT statement without using a prompt 5r te.:t'
6500 PRINT'aessage. If ou do, then you must NOT put in a semi-colon.'
6510 PRINT'For example:"

S520 PRINT
6530 PRINT'IO PRINT'CHRS(34)'When you see a question mark. ENTER a 5'CHRS(Z4)
6S40 PRINT120 INPUT N'
"50 PRINT'RUN"
65bO PRINT
ati5 PR!NT'Gives you:"
6580 PRINT
6590 PRINT'When you see a question mark, ENTER a 5'
6600 PRINT'!'
btl) PRINT
620 INPUT'press ENTER';Ti

GO30 30SUB 812J
6b4' PRINT' INPUT Statements (cont)':PRINT
b650 PRINT'10 PRINT'CHRV4)'When you see a question mark. ENTER a 5'CHR34)
b660 PRINT'20 INPUT N'

.67,0 PRINT'RUN"
6,1) PRINT
oi9 PRINTPWhen you see a questhon mart., ENTER a 5
t700 PRINT"'
6110 PRINT
6721 PRINT'Notice how the INPUT statement prompt (question mark) is on"
57TO PR!NT'the foIIoWng line' If we hadn't included line 10, we wouldn't'
640 PRINT"know what to do when we saw the question mark. That's whi you'
67SO PRINT'will see the text included in an INPUT statement most o the'
-76) PRINT'time. However, both ways are used.'
S77D PRINT
580 INPLT'press ENTER';T1
b790 GOSUB 312
6300 PRINT' INPUT Statement (cont)'
6810 PRINT
6820 PRINT'IO INPT'CHR$34)'ENTER a number between I and 9'C4R$(14';N'
6830 PRINT'RUN'
6840 PRINT
6850 PRINT'If we were to save this example, and run it at a later date,'
6860 PRINT'We would always be asked for a number between I and 9. 'N'-
687" PRINT'vwould alwavs be changed from zero to the number we give it.'
6290 PRINT
5890 PRINT'The values we assian to variabls using the :NPUT statement are'
6900 PRINT'not stored as oart of the program. They are only temporarily'
64) PPRINT'held until we lea.e BASIC. They are reset to zero when we rerun"
5020 PRINT'the orogram.'

98



ftt#* Listnq of Program 'LESSON2' *** 1;7193 -8

; ) PRINT
?40 !NPUT'press ENTER';T$
9jo0 30SUB 3l21
-'60 PRINT INPUT Statements ;cont)'
1970 PRINT
6930 PRIN' e have seen examDles of both STRING variables and NUMERIC'
6990 PRINT",ariables and we have seen both used with INPUT statements.'
7 0,0 PRINT
",10 PRINT'If iou try to ENTER string data into a 4UMERIC variable, iou'
'020 PRINT'will get a '"REDO' aessage. That means you tried to ENTER data'
7030 PRINT'that was not prcper for a NUMERIC variable."
'040 PRINT
7)50 RINT"A 5robles develops when you think you are entering NUMERIC data'
71"0 PRINT'and you ENTER it into a STRING. You will not get an error'
7070 PRINT'messaqe. Peaeacer, put the right kind of variable on the end'
7080 PRINT'of the INPUT statement tyou will be tested on this).'
7090 PRINT
'10 INPUT*press ENTER ;T$

710GOSUB 32
7120 FRINT" INPUT Statements (cont)*
7130 PRINT
'140 PRINT'You 2a, ENTER data into tore than one ,,ariable usrnig only ONE'
7151 PRINT'NPUT statement. Just put a cosma ',' between the variables,'

-i-0 FRINT'anj a Question ar, i,11 be ;roDted for each variable.'

'20, PRINT"RUN e

7'10 PRINT

7:0 PRINT"ENTER three :; numbers' 10'
72:0 PRINT '  22
'24) PRNT'" 5'
725Q PRINT
'":S INPUT'Press ENTE';T$
'270 SOSUB 120
728e PRINT* INPUT Statements tcont;'
7290 PRINT
7300 FRINTIO ANPUTVCHR'34'ENTER three i3) nuabers"CHR$(34)'A,B.C"
7 10 PRINT"RUN"

320 PRINT
'20 P!TENTER three i, numbers' 10"

7:40 PRINT' 22'
50 :QANT' "

1:10 PRINT
':7) FRINT"Not:ce how the computer keecs aromotino qou wich question marlts'
720 PR!NT'uitil it gets a!: o :ts data' This can te a ver, useful'



M*fl Listing of Program 'LESSON2' fft** 07/10/83 - 00:01:18

7390 PRINT'routine, especially when you are asking for coordinates or'
7400 PRINT'for some other paired data input.'
'410 PRINT
7420 INPUT'press ENTER'IT$
7430 GOSUB 8120
7440 PRINT' INPUT Statements icont)"
7450 PRINT
7460 PRINT'10 INPUT"CHRS(34)'ENTER three (3) numbers'CHR$(34)'!A,8,6C
7470 PRINT"RUN'
7480 PRINT
7490 PRINTENTER three (3) numbers! 10,22,5"
7500 PRINT
7510 PRINT'Notice that we hastened our data input, in this case, by'
7520 PRINT'ENTERing all the data on one line, separated by commas.'
7530 PRINT
7540 PRINT"You may choose either way of ENTERing the data, it makes no'
7550 PRINT'difference.'
7560 PRINT
7570 PRINT
7580 INPUT'press ENTER';T$
7590 GOSUB 81UO
7600 PRINT'An INPUT statement CAN assign a value to a variable while the'
7610 PRINT'program is running? (TRUE or FALSE)'
7620 PRINT
76'0 INPUT'ENTER the word TRUE or ENTER the word FALSE';TS
7640 PRINT
7650 IF T$ = 'TRUE' GOTO 7690
7660 PRINT'WRONS - an INPUT statement IS used for inputting data whiie*
7670 PRINT'the program is running'
7690 GOTO 7700
7690 PRINT'CORRECT"
7700 PRINT
7710 INPUT'ress ENTER";T$
7720 GOSUB 8120
77h) PRINT"What is the prompt that an INPUT statement ALWAYS qies?"
7740 PRINT
7750 PRINT'A A question mark'

7760 PRINT'S Two question marks'
7770 PRINT'C Quotes0

7780 PRINTID the word INPUT'
7790 FRINT
7200 !NPUT'ENTER the correct letter (either A.BC, or D)';T$
7810 PRINT
7820 iF T$ = 'A" GOTO 7850
7830 PRINT'WRONG - the prompt that is ALWAYS given is a question mar;."
7840 GOTO 786c

100



**f* Listing of Program 'LESSON2" nt... 07/10/83 00:01:18

7850 FrRINT*CORRECT - GREAT'"
7860 PRINT
7870 :NPUT'press ENTER';T$
7880 SOSUB 8!20
7896 PRINT'Which of the following is a valid response to this statement:"
7900 PRINT
7910 PRINT'20 INPUT A,8.CS'
79 0 PRINT
7930 PRINT'A 2,ten,15"
'940 PRINT'B 2,10,11 North Ela"

7960 PRINT'D 22,NONE,8'
7970 PRINT
7980 INPUT'ENTER the letter coposite the correct response and press ENTER';Tt
7990 PRINT
8000 IF TIS = 'B' SOTO 3030
8010 PRINT'WRONG - the correct answer is B (2,10,15 North Elma'
3020 OTO 8040
8030 PRINT'CORRECT - good, this section is just about done'
8040 PRINT
'5,) iNPUT'press ENTER';T$
9%0 GOSUB 8270

3070 IF T$ = 8" GOT9 5670
8;80 RETURN
39q.) PEN ft

3100 REM e* This subroutine clears the screen an any terminal
3110 RE *
820 FOR X 1 TO 24
8130 PRINT
8140 NEXT I
M1u0 RETURN
8!60 PRINT' LESSON 2"
8170 PRINT
9180 PRINT'This is the first oart of a two ;art lesson'
8190 PRINT'It is divided into the foliowinq sections.'
82)0 PRINT
8210 PRINT'l) Introduction 4) REMarks'
3220 PRINT'2 Filenames 5) INPUT Statements'
32:0 ;RINT'*) SAVE. LOAD, RUN'
8240 PRINT
8250 PRINT
3260 RETURN
9270 GOSUB 8120
8290 PRINT'Which do you wish to do?"
3290 PRINT
300 PRINT'A Continue on'

201



'1** Listing of Program "LESSON2' ****# 07/10/83 00:0t:1

8310 PRINT'B Review this section again'
8320 PRINT
8330 INPUT'oress the letter opposite the correct answer and press ENTER';TI
8340 IF T1 'A OR TS = "B' THEN RETURN
8350 GOTO 82710
3360 RUN 'MENU'
870 PRIKT*GO[NG TO SECOND PART - PLEASE STANDBY'
8572 RUNILESSON2A
838)} END

102



tft* Listing of Program 'LESSON2A' fn'*f 07110183 - 00:24:03

260 GOSUB 695O
270 GOSUB 6990
230 PRINT'A I'm taking this part in its entirety.*
290 PRINT'B I wish to review selected areas !or take the test).*
300 PRINTC I want to go to the first part.'
310 PRINT'D I want to return to the Menu.'
320 PRINT
330 INPUT'Press either capital A, B, C, or 0 and then press ENTER';T$
Z40 IF TS = " 601TO 7690
350 IF TS = 'C" GOTO 7700
360 IF T1 = '8" SOTO 430
370 iF TS ("Al 60TO 280
:s0 60SUB t50
:90 60SUB 1900
400 SOSUB 47'0
41; GOSUB 6000
420 GOSUB 6640
43 GOSUB 6950
440 GOSUB 6990
450 PRINT
460 PRINT'Please tyoe in the number beside the area you wish'
470 PRINT'to review (t through 5) and then press ENTER - press 0 and'
480 PRINT'press ENTER to return to the Menu."
490 PRINT

500 INPUT'What is ;our choice';N
510 :F N = 0 THEN GOTO 7690
52( IF N = THEN G0TO 762 )
5'0 N N GOSUB 550.:90.4720,60n,663:

540 6OTO 430
t50 GOSUP 6950
5o,, PFINT' READ and DATA Statements"

570 PRINT
580 PRINT'In the first part of this lesson, we learned that the INPUT'
590 PRINT'statement is very efficient for assigning data to a variable'
600 PRINT'while the program is running. However, when we have many'
610 PRINT'data points to assign to variables, we need a more effi-'
z20 PPINT'cient mode. Think of how tedious it w uld be if you had*
6 PRINT'to write statements to issign 250 data points in a program!'
40 PR!NT'it 's not unusual to have I0 times 2M0 data points for large'

a50 PRINT'regressions or forecasting programs)*
6C 'PINT

S-) PRINT"'ow do we handle such a huge workload' One wav is to use'
680 PRINT'PEAD and CATA statements'
s97 PR INT
')0 INPUT'-ress ENTEF';T$
1I0 5OEUB 69!,

1.'.
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M*H* Listing af Program 'LESSON2A' *f* 07/10/83 - 00:24:03

72,, PRINT' READ and DATA (ccnt)'
730 PRINT
740 PRINT'READ and DATA statements are used like the equals sign '=' is'
7tO PRINT'used, but they are much faster and more versatile. Also,'
7 O PRINT'READ and DATA statements OPERATE WITHIN THE PROGRAM INSTEAD"
770 PRINT'OF INTERFACING YOU WITH THE PROGRAM.'
780 PRINT
.90 PRINT'READ and DATA are two separate statements, but they are ALWAYS"
300 PRINT'used WITH each other. The READ statement assigns the data'
810 PRINT'as the program runs, and the DATA statement holds the values'
820 PRINT'to be assigned.'
930 PRINT
840 INPUT'press ENTER';TS
850 SOSUB 6950
360 PRINT" READ and DATA !cont)'
870 PRINT
880 PRINT'The format of the READ statement :s:'
89 PRINT
900 PRINT'(Iine nuaber) READ (variable or variables)'
91O PRINT
42f) PR!NT'An example of a READ statement that would read values into*
97j PR!NT'variables Bl. A, and XX$ is:'
940 PRINT

?50 PRINT'I0 READ 3l,A,XX$'
960 PRINT
07," INPUT'press ENTER':Ts

?80 GOSUB 6950
'90 PRINT' READ and DATA 'conti'
1000 PRINT
1010 PRINT'1O READ 8t, .X$"
1020 PRINT
10-0 PRINT'Note that both numeric and string variables xav be 'read'"
!050 PRINT'An exampe of a DATA statement that would be read is:*
It () PRINT
1t70 PR!NT*20 DATA 22,15,'CHR1i34)'AIN'T she sweet?'CHR$(34)
!080 PRINT
1090 PRINT'Notice that the DATA statement has a d:fferent line number, but"
110- PRINT'it follows the same format as the READ statement. When these'
1110 PRINT'two statements are placed in a program, the variables BI. A. "
!120 PRINT'and XXS acould hold 22, 15, and 'CHR$(34)'AIN'T she sweet"?CHRSI4' respectively.'
1130 PRINT
1!4) INPUT'Press ENTER':T1
:150 SGSUB 6951:
llbC PRINT' READ and DATA (cont)"
1170 PRINT
118C PR:NTT ,e two statements can appear anrvhere ,n a orocram and in anrv

104
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1!90 PRNT'order. but for clarity. programmers usually place the ATA '
1200 PRINT'statement after the READ statement. Also, the DATA statements"
12:0 PRINT'are usually grouped with other DATA statements in the oroqra3.d
1.220 PRINT'We do that because it makes it easier to fiqure out another'
127 0 PRINT'prograi when there :s an order to how the programmer entered"
!240 PRINT'his statements.'
1250 PRINT
!260 :NFUT'press ENTER'ITS
1270 GOSUB 625C
!22& FPINlr!s the followin statement TRUE or FALSE"
!290 PRINT
1:00 PRINT'A READ statement reads .alues from a DATA statement.'
1310 PRINT'and places tne ialues in variables that are to the'
1320 PRINT"riqht of the READ word.'
13:0 PRINT
1:40 1INPUT'ENTER the word TRUE or ENTER the word FALSE";TS

1;S0 PRINT
!:60 IF TS = 'TRUE* THEN GOTO 1390
:370 PRINT'*RONG - the sentence is valid.'
1330 GOO 1400
1390 PRINT'CORRECTV
i400 PRINT
'410 INPUT cress ENTER'I;TS

1420 6GSUB 050
!430 PRINT' READ and DATA (cont)"
144U PRINT
1450 PRINT1:0 READ 9l.A.vXt"
!460 PRINT
1470 PRINT'20 tATA 22,5."C R$4'1N'T she sweet"EC0R6(Z4)
1490 PRINT
!490 PRINT'The variaoles in the READ statement, and the values in the
150 PRINT'UATA stateert are separated by commas, and the string is'
151v PRINTenclosed in quotes. You cannot assign string data to a *
1520 PRINT'numeric variaole, if iou do. your computer will throw up"
130 PRINT-welI, at the very least it will ALWAYS give you an ERROR'
1540 PRINTessage!'
1550 FRINT
.560 INPUT'ress ENTER'I;T
1 !70 GOSUB 950
1530 PRINT' READ and DATA icont)'
1510 PRINT1!O READ B!,A Y'
!601 PRINT'20 PRINT BI,A.Y"
1610 PRINT3O PRINT 'CHR1(W4)'The averaoe of these numbers is'CHRS34':"
1620 PRINT*40 PRINT (BI*A+Y)/7P
lo30 PRINT't0 DATA 5,10.15"
.640 PRINT'RUN"
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1650 PRINT
!660 FRINT"Sives Qs:"
1670 PRINT
1o80 PRINT'5 10 15'
1690 PRINT'The average of these nuabers is 10'
.700 PRINT
1710 PRINT*WOW' Study this example for a moment. Note that the calcula-'
1720 PRINT'tions were printed beside the message instead of below it.'
I73X FRINT
1740 INPUT'press ENTER';TS
!T50 GOSUB 6950
.760 PRINT* READ and DATA (contl"
1770 PRINT
.720 PRINT'The calculations were not printed on another line because ofW
1790 PR[NT'the semi-colon after the print statement in line 30.'
1900 PRINT
1810 PRINT'O READ B,A,Y
.820 PRINT-20 PRINT 2 ^ "
1830 PRINT'0O PRINT 'CHR$(341'The average of these numbers is'CHRS(34)';'
:240 PRINT'40 PRINT BIAY"
;350 PRINT'50 DATA 5,10.15"
'86; PRINT
.97f0 =RINT'Line 10 read the data in liie 50, line :0 PRINTed it. and'
1980 PRINT'ine 30 printed the ;essage. The calculations in line'
!390 PRINT'40 were printed on the erd of the message due to the sesi-colon'
MOC PRNT'at the :ail of 1:ne 30.'
:9!,) PRINT
:920 INPUT'3ress :NTE ;T$
A:: 3OSUB b5(
!q40 PRINT' READ and DATA conti'
:950 PRINT
i.?0 PRINT'Let's loo at it once ore:'
1970 PRINT
I80 PRINT'IC READ 1.A4."
19?0 ?RINT'"0 PRINT ,
200C PR!NT'') cRT "CHR 4'The average 3f these ,.mbers HRSi4'';"
2010 PR!NT'4u PRINT ,3!+A4Y2,"'
2.20 P lT5 ... ATA 5.1-X15"
_20 PRINT

:04u PlINT"Gaie us:*
:O.,) , P.N,

. PINT'V5 IS'
20': PQINT'Tte averaqe of these numbers is 10'
23) PRIN'
: 'Vj"JDxress ENTER;T$

I0Qe::0" KJ? t9!
" " .... .... l ----
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*#It* Listinq of Program 'LESSON2A' ItCt 07/I0/83 - 00:24:0:

2110 PRINT"Now for a neat example:'
2120 PRINT

2130 PRINT':0 READ AI.Bl,CI
2140 PRINT20 PRINT AI.B1,CI"
2!50 PRINT'30 DATA 1.2'

2!60 PRINT'RUN
2170 IRINT
2180 PRINT*6ives us:'

21?0 PRINT
2200 PRINT'OUT OF DATA IN 10
22 0 PRINT
2220 PRINT'The BASIC language processor gave us ERROR message that'
2230 PRINTindicates we didn't have enough daLa r the number of varia-'
2240 PR[NT'lIes that we tried to READ.*
MO.0 PRINT
2260 INPUT'press ENTER";T1
2270 GOSU8 69E0
2230 FRINT' READ and DATA (cont)"
2:90 PRINT
2300 PRINT1IO READ AI,BI,CI"
2310 PRINT .u PRINT AI,PI,Cl'
220 PRINT30 DATA 1,2'
2:f) PRINT
240 PRINTThis program will SOMB Ifail) because it will try to find a'
2350 PR!NT'non-existent data odin: for the iariable C4. If there had'
2360 PRINT'been aore DATA ;oints than READ variables, the orcgram woud"
::7.' PFINT'h ve norl~ed just ne. The next frame has an examole of tti.'

T1 FIPU-'ress ETER';T$
240 3OSU 6?5)
:4:0 PRI1NT' EA and DATA (cont)'
2420 PRINT
24:0 PRINT'!O REZAD 41.1
2440 PRINT"2u PRINT Al.B'
24f,) cR,1NT7 DATA 1,2,3,.,9
2460 PRIMT
2470 lFRINT'*Gves us:*
2480 PRINT
2490 PRINT! C"
2"00 PRINT
2510 PRINT
1 20 PRIN"TAthough there were more data points that could have been read."
2530 PRINT'there were no more variables left to READ them, so the orograi'
2540 PRiNTstcpoed. This would not cause an ERROR message."
2550 PRINT
2!60 !NPUT'Dress EN!ER*;Ti

107
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2570 GOSUB 6950
"80 PRiNT'Is tte following program valJd'"
2590 PRINT
2buO PRINT'IO READ X,Y,Z"
2610 PRINT'20 DATA 45.2.1!,45.64'
2620 PRINT3 PRINT V
26:0 PRINT
2S40 PRINT'A Yes'
2650 PRINT*B No'
2660 PRINT
270 INPUT'Enter the letter ooposite the correct answer';T$
2680 PRINT
2690 IF T1 = 'A' THEN GOTO 220
2700 PR!NTIWRONG - the program is valid'
2710 GOTO 2730
2726 PRI!nT'CORRECT
2731 PRINT
27d' INPUT'press ENTER';TS
2750 PRINT
2760 INPUT'What is the value of 2 that will be printed out';T$
2770 PRINT
2780 !F T1 = '15' THEN SOTO 2830
2790 PRINT'WRONG - the correct answer is h5, Z is the third'
2800 PRINT* var:able to e read. so the third data point'
2810 PRINT' is cut in it.'
2220 8OTC 2840
28C PRINT'CORRECT
2840 :RINT
:850 INPUT'oress ENTER';TS
230 GOSUN 6750
2870 PRINT' READ and DATA (cant:'
2880 PRINT
2890 PRINT'Sucoose :ou want to READ the same data points into DIFFERENT'
2?00 PRINT'yariables' Or perhaps you are making a program that will deal'
t910 PRINT'a deck of cards out. and you want to start over when you get'

2920 PRINT'to !2. You can reset the DATA statecents so that variables'
Z910 PRINT'wiII be assigned old data points by using the RESTORE*
2940 PRINT'statetent.'
:15o PRINT
270 INPUT'press ENTER'I;T
207 SOSUB S950
92i8 PRINT'The RESTORE statement resets the DATA statements. After a'

2990 PRINT'RESTORE command, the next variable that is READ will be"
:000 PRINT'assicned the value that is ,ust after the first DATA word.'
010 PRINT

302() PRINT'10 READ A1,91'



*4*1* Listino of Program 'LESSON2A' Ii.. 07(10/83 - 00:24:03

3030 PRINT'20 PRINT AIB1'
3040 PRINT'30 RESTORE
3050 PRINT*40 READ CI.D!*

3060 PRINT'50 PRINT CII"
3070 PRINT"60 DATA 1,2"
3080 PRINT'RUN'
3090 PRINT
:100 PRINTI 2
311O PRINT"I 2"
3120 PRINT

3150 INPUT*Stud this examole closel; and then press ENTER-;T$
3140 5OSUB 69to
3150 PRINT* READ and DATA (cont)'
3lau PRINT
3T0 PRINT'Ths has been an extra long section and, if you are new to'
380 PRINT-BASIC, vyo orobabl, are contused about some of the rules.'
3190 PRINT'Don't !et that worry you. get out your BASIC manual (it came"

.0 PRINT"-ith ,our coituterj, and, after the little quiz tat is*
"210 Fq NToinnc up, go back and rev.ew this section again. THEN"
:22C! PRIVTPRACTICE the techniques once ,ou are through with t0is
;2:3 PRINT"Iesson. It is %er,' important that you start Dracticlng what"
3240 PRINT' .oa are learning. Practice aitn the 4anual beside iou, and"
7250 PRINT'don't te afraid to ask an experienced programmer when you are'
32 J PRINT"confused. Use the examoles seen in this program. cr make up'
3270 PRiNT'iour own. You are one step closer to teing a BASIC orogramserl"
:280 PR:NT
320 INPUTress ENTERI:T$

3300 GOSUB b13
331 PRINT'Is the following statement TRUE or FALSE'"
3321 PRINT

333. PRINT'The RESTORE statement causes the READIDATA combination'
340 PRINT'to reset to the first data point to the right of the'
3jt PRINT"first DATA statement.*
3Z60 PRINT
1370 PRINT"A TRUE"
3380 PRINT*B FALSE'
'77o, PRiqr
3400 INPUT"ENTER the letter cooosite the correct answer';T$
'410 PRINT
3420 IF TS = A" THEN GOTO 3460
3430 PRINT*WRON6 - the RESTORE command DOES reset the REACD:0TA pair"
3440 PRINT" to the 4irst data point :ast the first DATA word.'
:450 6OTO 3470
3460 PRINT"CQRPECT - SUPER

3470 PRINT

:48, :NPUT';ress ENTER*;T$

i~9
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:490 GOSUR SM~
JU PRIWtREAO and DATA stateaents are used wctn1f a arogram. and tthev-,

3~JPR71T'dc NOT stoo tne prc raa to SAT can be entered.'
.!.0 PRINT
3 5 7 RRIN-A T PL'E
Z Pl RINP8

3 , INPtT'vess the letter oopos~ite the correct ansser and arest ENTER';'I

570 PRINT

M~C IF TS 'A THN COTD
;SiO FRENT'WRONG - REA and DATA statesents 00 NGT -at tne mvrra4. :nev

631i ?R!,47 tt.st be asec wthin the croqra.

t, 0 1 IQ

:h4a XC-rsssC ENT'-?.';Ts

;rwNT~~ AA~2 4

4ZT'T,.e atoaie n:roaram is EC ~e

DRINT

t e:-lr aec,:jV. e..e Af Gr'K~~e.ic

'S* -, IWCG-L:4 1t~dt rhe a: 3or thv as avai ole



;--.Lstinlg of 3rograa 'LSSSONA'.. ?XS :24:K

22PRINT Line !C is CONDITIONAL and line 40 is ,NNDTNA. cu'vo
!9%, :NPuTsee wh& Study this for a ament anc then ;ress: ENTSM;T$
-soSO GSLE o950
*990SUB 72

'0KFINT'Line JOis CDIENLbecause .: will oniy 160 T2 ihe 'Y.
40:0 NT-tr e CNDITI7N that 5 IS Sat Sf:ec. That IS. cOnroal pill'

-2c PIT'nl e transferrei to ln e 5Q J A 5 5."
tO ;PRENT
44' :PUvoes EVER"; TI

-" :0 L5 S)

-i RINT"Llre 40 is ACNONETiONAL oewa~se Iill ALWAYS SC, Tj lanIE2"
41,21) PRINT'Whser -t 1-- Eeezted. There s21' be no choice aae.

-0:PPRNT"CanroIc. will go to lane20

.11 "r N" BTE' ', I

_,:2) SUB 7L5)
4 PRi1 NT -1ctaic: E t a l f i1:no u m E: ev.ecuted f

.na." Therefore, cnsci A =f, the CONDITION In line 1.1o sill
4W P NINO tcet ant, zontrcl will NOT GOTO line Sc;". Instead. it"

42:3 ~~~ PoN% te flet :',es e*ezuteo. :s asarrsets tor

'NF Izk tuI;N; - . s :rei . n erp iL~rs TER'S~ ;

4: 51N7P -5

_:2, P'T"T, OUTE atltind CNIr TICr :)n4L faei101.JRct3!teai:

4' t".:: et -i he e te' o:;e n ore taee ~ rs VR;(

-CLJ T he cz'ec ir.e AN ' 1C04L' a d LN Y D~2

Pv [?.4T-F an HI:
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fT LRNE I r, tt!S Case. ScFEeth:ra ALWiA E hanoene at :ine :N'
rw: T PR 'ecaSu s t -1E LSE inatefiert.,

230 ; 41N T'2 1F 4 THE 5 0 7 3 ELS 2E F C 2 T2 T0

540 PRNTIIn ths caLEE. if A =I or .4 2 t en oiet h-;nq *; I i haLour
S410 PRENT'in line 2:,', ii lone ot toe £CNDL1T:2N5 are tet, tten the 1:10

5425 PR !NT

544(- 3250275
O : NR2' Statetent ;cent)TM

5473) F R NT t tr!U'a~e SE:ore s aiorJ THEN 1 act inn. E SE i.ac,:1on i
5 431, PRI NT

PP;nzr1rT %e IF statement :niStrUCts5 the ccepLter to test the ;oIo.ric
552~RN t;c r relational e:*res~c. IF the =.xores~of ,- TRU ,E

55:.: PFPWNTtOv control il' oraciEd to *te action Lin ater the THEN'
552t PPINT'mord. Ifr toe a E ression i s o true, then cont rol wil crooceEd

550PRIIT-ta the ELSE action."
543, PRINT4

551; IPUJT'r eses ENT ER;T

55FIT Wa: t:' the c:u t o; te flloAIOO oroorsi'"

5572 .. Y -jC IP ! p,4
5&20P:NT"O '0 THEN PRINT RCHP 41'TOO 4E4tHSC

SolO PRiNT',c A~ 24 THEN PRIN1 ,, -. TT 'CHRS 74: -0 SO NG "C HPS24.

FR PRIN T'14;' 1 'F' THE N T -JThR$S4:'HRA l 25' s4;

14,15- PP> 747 2I

JS7CPRNT' ENV
5:3) F RI1NTMC TOO STRO, NS"
5 60 P RI N T A 2,5

Iv1 PRI!NT
57 2 INTPUTT"NTER toe letter zocoste the correct answer";'$
!57 :, PI N T
5 T4i !, TI ""2252
5750l ?SIN4T"WKNS the correct answer is C 221. STRONG)"
f5' P ;P'IT" kA 55''

5. PC'17CPE' -N ne eed our scnd in toe Occet VoP ce"



!K0 FR:%TThe IF statement :a CNDIIONAL statEsent."
58!C DR[NT
IJ341 PRNT's :ne atove sentence oFJ r FALSE"
3 , PR!NT

5337- PR IN7 1 FAL 5E'

53 I ) !icccetne IlEtter -Dposite tne correct ansver anc 6rEz.e ENTE'"UI

1)I S= 'A" 60OTrl 5041"
?,RO 1NiW~rGNa - the IF Stategent fS a CONEirICNL state et.

1 NPUTpress BE~~ 1

537 SELSUE 71(C11
!a& F 7S GOTC~ 472,)

~3 ?P!4T~ ~3TOStateusnts"

Z PRiNT'CCno:nal Dr;ntr~es are ~rt~ in Drcor;es~:t IF 7I'.ES c SE
b:43 ~st:E~nt. ':~t~caItrantnes are or'.tte', 16t CC'C'

PRX'4. Ae savi EarKer. 3OT: jIre:*S _Crtr i a trooxal to a other"

EV -f, T, t

:3 P. IN'

!4 FRN 7 T.e 30TO statenent ii ;ne 40 Ahen exe..td. 3ands contral t '
*'3PPRtNT~tre 0eallrmno , tr-e :~r2

5:7 Al TVIresz ~E~r

F,- P.N SGOT .cont!

2'i nP Nf-"u 'ar, make t, e GGTO stategert a MULT1-viav traich,.ne stiteqeont"

i" ,fW"ld lci slh!e o xgl:
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&t*Lsting of Prsqrat 'LESSGN'A' *e#07, 10/83 -0:40

6:4 !NPUT~ress ENTER*;'t
3T 0SUB 6950

b:90 GGSUE 7teo
5:qo FRIN!

-4C-PFRI'%T'Wren line 20 is e).ecuted. the v;alue of N is u;sed to count over"
i:10 FUIT-' eletents passed the 6010 word. :ontrol branches to the"
b '0 FRINT'hrne nmaoer indicated tv this '.Nth' ele-.ent. If there is no,
"O PRINT'eleaert that crrEspoids to the valu~e of N. tnen zontrol passes*
S.140 LNPUT'to the ,=.,t available line. Press ENTER. when ready*,T$

9.5 0S1 , 6315

z. FRIN-7he value o~f N 4UST be creater than i) and less than 255, If x
"31", PRINTcS6 not. BASIC oil! grint ant error, If N is 1, 2. or 3then the'
40o PRINT*Prcraz will print tte aporopriate iessage and stov.'
tlv PRINT
~42f0 NPLT'p~ess E-NTERI;Tt
-4:0 SOSUB t950
a44!) FRlTTWhich lines iceyoro :0) are executed if !'ou ENiEP IC1 here'"
45r0 PR 7NT
6;430 rOSUB 7Ecc
a4 70 PRIN4T
33 PR INT 'A "O and 40"
649') MRNI"B 5C and 6-
O 500 PRINT': ") and 3V
o6lO PRINT
K52f INPUT'o~ess thE letter m~osite the :orrect answer then pres E4TER'ZTS

oS~PRINT
tU; :F T$ =*'' SOTO S70

i c 5 0 PR!NT'WRD,'4' - t:e :orrect answer is A and 40)*

6560 SOTO 6, 3,J

6tC PRlNTCPET

cf' 2'1PtT'ress ENTEU,S
6640 53SUB 5
-31,1 P VIT'Yo,. are, .om done with this lesson. Mher ,3u tu i E-NTEF c,'

s60PRlNT~wil te returned t: the MENU whiere iou aa review se:tiors'
oB:) FRINTor take tNE TEST."

364(0 PRINT
bO FRNT"zeeter. after ou ire jcne ,ere. 7:ictice sote c' tte'
-26" Rth ;SL .'c. aE learet. And i'eep a BA.SIC ianual by *ouar Eide."

Drcr- si~.1 slla -,,u 'he fundamentals. .0-i t.a'e to teach"
Sa 3 'p ',on~t~ t: te mcat That 2zan.s o iust PP.ACTOE'

Ila



,*I* Listing of PrDoraa 'LESSON2 ' IH** 071I0,93 - " '24: 3

69'o0 iNPUT"press ENTER to ;o to t~e MENUV;I$
69i1 RUN

6320 REM i*
QZO REM #4 This suroutine clears the screen cn any terminal

6940 REP ##
b950 FOR X = i T 024

46 PRINT
1970 NEXT X
9 RETURN

69;) ;RINT' LESSON 2.B

7)0 PRINT
7lo PRwr[This is t e second part of a twG part lesscn'
,20 PRINTIt is livided into the following sections.'

"1 1 -, PRINT
1C40 zRINT'1I READ, DATA and RESTORE 3) IF Statements'

..0 PR INT , : raI:3incglnq Introdutlor 4) GOTC Statements Susary
V067 PAINT" 5) TEST

-:70 PRINT
7780 PRINT

7 0 RETURN
* 0 SOSUB 9!,l

.0P1,qTWh~ct .4 ,'ou "an" to do!*

'1ti) FP:4T
71:) PPINT'A Cont:nue on'

':40 PRINT"8 Review this lesson again'
,!!0 PRINT
7 I 1?tUT'oress the ietter *aposite your choice and press ENTER';!$
1170 F TS - **' AND TS 1 -"91 GOTO 7160
7ti0 RETURN
7:?0 REM

720 RFE This subroutine prints the Branching section eaile
7210 REM

72111) PRINT" Branching introduction'

723o PRINT
724') PRINT"10 A = 04
12t0 PRINT'0 A = A+J'

7260 PRINT'OZ IF A = 5 THEN OTO So"
7270 PRINT'40 60T 20-

722!0 PRINT'50 PRINT A'
7290 PRINT'6O END'
-300 FRIN7
7:10 RETURN
-27, RE4
"3'0 REM This sLUroutine is fcr the IF statement ealotes

'32RE4
72'50 :RINT" F Statements tcont)"
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fftff Listing a+ Program 'LESSONZA' *t 07/10163 - 00:24:03

7160 PRINT
737) PRINTPID INPUT 'CHRI(:4ENTER a number between I and 10 ) tc qult;'CRS(34)1;H
7'430 FRIN720 IF N 0 THEN STCP*
7390 PRINT'30 IF N W0 THEN PRINT 'CHR5A3)'ERROP - you entered an InV811d nufner'CHR$5:4;
7400 PRINT'40 IF N 0 PRINT 'CHRSi.4)rERROR - you entered an invalid nuaber'CHRS(34i
7410 PFINPS) GOTO 10'
7420 PRINT
7430 RETURN
744"' REM
7450 REM this IS Su~routine ior 3010 exaile
74b, REM

740PRINT
7480 PRINT'10 APUT 'CR(4ETRa number between I and I0*CHRS(:41";N'
'490 PRINT*Z20 I; N q THEN GOTO 50'
7500 PRINT170 IF N 3 THEN PRINT 'CHWW"4)GUESS AGAINICHRI(W4
7510 PRINT'40 GOTO if)
7t120 PR!MTS5C PRINT 1CHRSt4)YOU GUESSED IT'
7530 PRINV&)0 END,
75 44) RETURN
'550 REM
7itO REM this is the subroutine E~a~ple fcr ON GOTO
7570) FE M
75J30 FRIiNT1 INPUT "CHRV(34?"ENTER a number between :and 3'HWS34)"WN
"I9 PR1T, ON N SOTO 30,50,7fj

7s6)0 PRINT"30 PRINT "CH4R$1:4) 'YOU ENTERED A ONE ior an illegal number)'CHR5(34)
7610 PRINT'40 STOP'
7620, P1NTV0 PRINT "CHh$(34) 'YOU ENTERED A TWO"CHRS(T)
7630 PR!NT'60 STOP'
764f) PRINT'70 ?RANT 'CHRSC34)1YOU ENTERED A THREEICHRI;34)
7650 PRINT"90 STOP"
7660 RETURN
7670 REM
7680 RUNITEST21
lb9O RUN'MENU'
77)0 RUN'LESS3N2"
7'10 END
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f*444 Listing of Prograa 'TEST2' H*" 07110/8j - 00:48:52

10 PERN#
20 REM *0 LESSON: TEST2 VERSION: 1 AUG 83
30 REM to AUTHOR: CAPT DAN CREAGAN
4v REM to AIR FORCE INSTITUTE OF TECHNOLO6Y
50 REM *

bO REM to VARIABLES:
70 REM of N$(1) NAMES ARRAY, USED TO READ IN SEG-
30 REM to UENTIAL NAMES, AND TO WRITE OUT
90 REM * UPDATE NAMES.
100 REM to SIX) SCORES ARRAY - USED TO READ AND
110 REM to WRITE SCORES
120 REM to 9(1) ARPA TO KEEP TRACK OF NUMBER OF
!30 PEM to CORRECT ANSWERS. IF AN ARRAY
140 REM to ELEMENT EQUALS 1, THE ANSWER WAS
150 REM ** CORRECT
1,40 PEI t

I Iv CLEAR Q0O
132 30SU3 :23"
2 DJM $~$I1000)
2i 21M Q I2
2. DIM (lo0c0)
22.- PRINT' FINAL TEST ;lesson 2)
230 PRINT
240 PRINT'This test consists of (0 questions. you aust get 70 percent'
250 PRINT'34 the3 :orrect to pass. (that's 7 right out of the 10 cues-*
Z50 PRINT't:onsi. Use only capital letters in our answers. don 't
2"0 FRINT'incIude extra spaces or letters. GOOD LUCK"
230 PRINT
2 IN PUpress ENER to continue';T$

)0 GOSUB 3281
31' PRINT'Whch of the followinq is a legal filename"
2), PRINT

3;J PRINT'A 500IXIE.CMD (in CPM or Crosmeo)

340 PRINT'B 'RIUMPH,16'V (in TRS-8131
350 PRINT'C THEWAYOF.321 (in CPN or Cromeaco)'

60 PRINT'D SCORE'/VAT ,n TRS-90!)
'7) PRINT
820 :NPUT'ENTER the letter ooposite the csrrect answer';T1
390 PRINT
400 IF T1 = 'C' THEN 50T0 Pc'
410 PRINT'WRCNG - the correct answer is C"
420 PRINT' Answers A and 8 filenames or extensions start with*
423 PRINT' numbers -nstead of alohaet characters. Answer D'
440 PRINT' has a non alpha-nuaeric character in it.*
*!( PF:N" See part :. 'ilepames, in lesson 2.

4 00 30O2 49,)
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*** Listing of Program 'TEST2' m**t 07110183 - 00:48: V

470 PRiNT'CORRECT"

480 0)i: 1
490 PRINT
500 INPUT'press ENTER:;T$
510 GOSUB 3280
520 PRINT'Which of the following commands will load a file called 'LOVE'?"
530 PRINT
540 PRINT'A CREATE "CHR$(34)'LOVE'CHRP$34)

550 PRINT*B RUN "CHR(34)'LOVE*CHRi$Q4;
560 PRINT'C LOAD 'CHR)(Z4)'LOYE.bAS2"CHR$W34)
570 PRINTIO SVVE *CHRRQ4''L9VE'CNRS(34)
580 PRINT
570 INPUT "ENTER the correct answer';T$
601 PRINT

b60 IF TS = "B" THEN GOTO 680
620 PRINT'NRONG - the correct answer is B"
b30 PRINT' In answer A. CREATE is rot a BASIC word, in C"
640 PRINT' an incorrect extension was used (no extension was'
50 PRINT' needed), in 0 the program would be saved, nct loaded.'
660 PRINT' See part I, SAVE, LOAD, RUN of lesson 2."
60 60TO 700
W PR!NTPCuRECP

bq0) GQ2!
'00 PRINT
'I', !PUT'press ENTER;ITS
'20 GQSUB 3280

PRINT'REMark statements are similar to PRINT statements, except that'
740 PRINT'tLe comeuter takes less time to orint them.'
5i PRINT

760 PRINT'A TRUE'

7') PRINT'B FALSE'
780 PRINT
7o0 INPUT'ENTER the ietter oooosite the correct answer';T$
900 PRINT
SI.; IF IS = "B" GOTO 360
820 PRINT'WRONG - the correct answer is B
8:0 PRINT, RE~ark statements are not output to the screen, they'

040 PRINT' are only used ;or przqramser information. See part I'
550 GOTO 880
360 PRINTICORRECT'

970 Q:) I
38,2 PRINT
99t INPUT'oress ENTER'ITS
?,il SOSUB32
910 PRIIT'Which of the fol~owtnq exaaoies is INVALID'
9: PRINT

- - - -
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ff*## Listing of Program 'TEST2' H 07/10/83 - 00:48:5z

930 PRINT*A INPUT T$'
940 PRINT'B INPUT'CHR$34}'ENTER YOUR NAME'CHR$(34}';N'
950 PRINT'C INPUT N"
960 PRINT'D INPUTICHRI(34'ENTER YOUR AGE'CHRS(34)';N"
970 PRINT
990 INPUT'ENTER the letter opposite the correct answer';T$
990 PRINT
1000 IF T$ = 'B' THEN SOTO 1050
1010 PRINT'WRONG - statement B is the bad one because it tries'
1020 PRINT' to load a numeric variable with string data.'
1030 PRINT' See Part I.'
1040 SOTO 1070

1050 PRINT'CORRECT'
1060 I4) = I
i)70 PRINT
1)8) INPUT'press ENTER':TS
!090 GOSUB 3280
1100 PRINT'0hat command will let You put your proqram into permanent'
1110 PRINT'storage so that you can recall it later"
1120 PRINT
1130 PRINTIA SAVE'
1140 PRINT'B RUN'
1150 PRINT'C LOAD,
1160 PRINT'D STORE'
1170 PRINT
1180 7NPUT'ENTER the letter opposite the correct answer'"TS
1190 PRINT
!200 7F T$ = 'A' THEN GOTO 1260
1210 PRINTI'WRONG - the crr-ect answer is A"
!220 PRINT' RUN causes program execution, LOAD loads the
!20 PRINT, arogram from disk and STORE is not a BASIC word."
12:4 PRINT, See part I.'
1250 OTO 1280
1260 PRIKI'CORECT"
1270 9!.F)
1180 QR1NT
.290 INPUT'press ENTERI:T$
1300 GOSUB 3280
1310 PRINT'Which of the ;ollowing statements is legal"
1320 PRINT
133, PRINT'A READ AS 91 CI'
1340 PRINT'8 DATA A B C'
1350 PRINT*C READ 22,:3.44"

1360 PRINT'D DATA 'CHR$(34)'UIT'CHR$('4)','CH$S34)'FIFE*CHR$i24;
1370 PRINT
1 8) INPUT"ENTER 'he letter opposite the correct answer';T$
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t#** Listinq of Program 'TEST2' ##f, 071O/3 00:48:S 1

1:90 PRINT
1400 IF TO = 'D' SOTO 1470
1410 PRINT'WRONG - the correct answer is '
1420 PRINT' Answers A and B don't have commas between variables.'
1430 PRINT' and answer C tries to use constants instead of'
:440 PRINT* variables for the READ.'
1450 PRINT" See part 2, READ and DATA.'
1460 SOTO 1490
:470 PRINT'CORRECT"

:480 Q(6) = 1
1490 PRINT
1500 INPUT'press ENTERI;T$
1510 SOSUB 3280
1520 PRINT'READ and DATA statements halt the program so the operator can'
1530 PRINT'insert correct answers.0
1540 PRINT
1550 PRINT'A TRUE'
!560 PRINT"B FALSE'

1570 PRINT
1580 :NPUT'ENTER the letter opposite the correct answer';T$
1590 PRINT
1600 IF TI '8' SOTO 1660
1610 PRINT'WRONG - the correct answer is B'
1620 PRINT" READ and DATA are used to load variables WITHOUT'
1630 PRINT" stopoing the program.'
1640 PRINT, See part 2, READ and DATA.'
1650 GOTO 1680
1660 PRINT"CORRECT'
1670 9(7' = 1
1680 PRINT
1690 INPUT'oress ENTER1;T$
1700 SOSUB 3280
171* PRINT'The IF statement is a CONDITIONAL BRANCHING statement.'
1720 PRINT
1730 PRINTmA TRUE'
1740 PRINT'8 FALSE'

1750 PRINT
1760 INPUT'ENTER the letter opposite the correct answer";T1
!770 PRINT
!780 IF T$ = 'A' GOTO 1820
1790 PRINTWFON6 - the correct answer is A'
'800 PRINT' See Part 2. IF and G0TO."
1810 GOTO 1840
1820 PRINT'CORRECT'

,e4;) PRINT

r
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**tn Listing of Progra. 'TEST2' ffff* 0711013 - 00:48:52

1850 INPUTaress ENTER*;T$
1960 SOSUB 3280
187 PRINT'The follovinq proqrai will NOT have an output - TRUE or FALE"

18;0 PRINT

1990 PRINT'1C N

!900 PRINT120 ON N GOTO 40,60,B0'

!910 PRINT"30 STCF

.72,' PRINT'4O PRINT N'

1910 PRINT'vO 3TCP"
:q40 PR!NT6 PRINT N"

19t0 FRINT'7e STOP-

I90 PRINTSO PRINT N"
1V76 PRINT'90 STOP-

1930 PRINT

1q'o PRINT'A TRUE'

2000 PRINT'B FALSE"
2010 INPUT'ENTER tfe letter oposite te correct answer';T$

2020 PRINT

2030 IF TS A' GOTO 2090

2040 PRINT'WRONG - the correct answer is A'

250 PRNT L;ne 10 sets N to 5. line Z0 only has 3 z1aces'
2)0 PRINT" to ;o to, so it defaults to the line ander it.'
270 PVRiNT That line is a 3TCP statesent. See part 2, GOTO."

2080 GOTO 211.)

29,.) PRINTICORRECT'

2Ul) PRINT

212) GNF0T ess ENTER;T
2130 SQSUH 2S~u

2:40 PR1NTIe 'ollowinq prograi will have an output - TRUE or FALSE"

21Y,1 PRINT

2It0 FRINT'I0 N - 3"
2170 PR!NT'20 IF N z 3 THEN SOTO 40'

2130 PRINT'MO PRINT N"
2I0 PRINT'40 N = 4'

2200 PRINT'50 END'

22:' PRINT

:22 PRINT

2210 PRINT'A TRUE'

2241 PRINTP9 FALZE"
2250 PRINT

226v INPUT'ENTEr the letter ippcsite the correct answer";T$

227) PR[NT
2:8,) :F T$ 'B" 60TO 2340

22?0 PRINT'WRONG - the :orrect answer is B"
23i)o PRINT" Line :) sets N to 3. iine 20 causes the proc,am to'
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f*s.. Listing of Program 'TEST2' 0t.. 07110/83 - u0:48:52

2:10 PRINT' go to line 40, then ).*

2320 PRINT" See part 2, IF.'
2330 S0TO 2%0
2 40 PRINT*CORPECT'
:350 QQ('=) 1
260 PRINT
43') iNPUT"oress ENTER";T$
2380 GOSUB 3280
2390 FOR x ITO 10
24G0 Y = ?*Q(X)
,410 NEXT X
2420 PRINT'You have finished the test, out of 10 possible correct answers"
2430 PRINT'vou scored 'Y.'
2440 PRINT
2410 IF Y 6 THEN PRINT'YOU HAVE PASSED'
2460 SOSUB 3110
247) IF Y o THEN GOT O 2550
2480 PRINT'YOU HAVE NOT RECEIVED ENOUGH POINTS TO PASS

:CzO PRINT
2 00 PR!NT•YOU SHOULD RETAKE LESSON 2!"
2510 PRINT
.520 PRINT•You o1i be returned to the Menu.*

.5'0 PRINT
2540 6OT 322
2550, RINT
256. PRINT'Do ou want your score recorded on a permanent file "

-'V7 PR:NT
253, PRINT"A YES'

2f(.;' .T"B 40"
.; PPINT

2a:2 INPUT'Which";T$
261- IF TS = '9' THEN SOTO '90
20 2SUB 3220
26tu PRINTTo record vour score, we must ooen a file and put your name'
2,0 PrINT'in it. Therefore. surcrisingly, we need iour name. If your'
2b0 PRINT'name is not unique among the students Iike!; to take this test.'
2T67 PRINT'please contact .our test monitor for an identifvinq word tna:"
2b80 PRINT'wII a~e vou unique. Then enter that word below.'
*90 PRINT

2' R:NT*!f ,cu have already entered a sccre oreniouslv. e sure to,
2I0 PP:'IT'enter the same name vou used before. ;use all capitals:,
272) FRINT

:? NPUT'ENTER Your word or name now';T$
27 OPENI.1.2SC E2 2

2%cG !F EFb! THEN 60T0 2220

'1 4



;*t* Listing ot Program JEST2' *.. 07.'10;83 - vo:43:52

2'70 1 = !
2780 NPUTtl,Ni'x

2790 INPUT#1,SlX)
2900 IF N$(X! = TS THEN GOTO 2970
281GOTO 2750
22:0 CLOSE
S3) I = l
2840 NI() :TS

98) sMo) = Y
'B60 OFEN'O'.!.*SCORE2'

2870 FOR 4 = i TO x
290 PRINTII,N$(W;
2690 PRTtl.2iW
29)3 NET W
2' P INT'

2q0 PRINT'You are 7ow ualified to co to LESSON 3, however, You wili"
2?:, PRINT'flrSt aet a homework assianaent I The homewori is in a
294, PINT'proqram module. If vcu don't mant the assignment, vou may'
2 0O PRINT'qo to the MENU instEad.'
2'150 GOT :2Z0

2€S' ;F ECF2!? THEN CLOSE:GOTO '020
:V*0 IPUi = $ (+!
2?1 CO 2 83W*) FLTf:, Nf9Xf, S!X,'

z22) OPE!1'O%.*SCORE2"
273C FOR W :TO I
04f) PFINTII.N$4W)

300 PRINTIl.S{Wi

C060 NET W
3070 PPI4T
083' ?RINT'Yau mav now take LESSON 3. ou will be ret'.rned to tte MENU'
1090 PRINT" ra % ere vou iav go t3 LESSON 3 or quit."
3100 GOTO ]:20

11 ! IF Y=!, THEN RETURN
3121) PRINT' CU NEED 1PRCVEMENT IN THE FOLLOWING AREAS:l
3170 PRINT
3140 IF Q:Il : ' THEN PRINT" part I. Filenames'
,ii IF Q1) = 1 GP M,5) : 0 THEN PRINT' part 1, SAVE. LOA. RUN"

316 IF Q() = 0 THEN PRINT' part 1. RE1arks"
:170 IF Q41 = THEN PRINT' Dart 1. INPUT Statements"
3190 IF 9'): u OR ! =; 0 THEN PRINT" part 2, REAL ano DATA StatementW"

319 )F Q9: 0 OR G9) = 0 THEN PRINT' part 2, IF Statecents'
:Zf),; IF Q(IO 0 THEN PRINT' Dart 2. 80TO Statements'
1210 "PRINT
7221 :NPUT"are s ENTER,;T$
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*4 Llst2.q oi Froaram 'TEST2' t*to/l/f*O48f

: 4' RETI -R
"t", REM f*

~J4 WEm H this subroutine clears the screen'
:172 REM ff
;:.80 KOR X = TO 24
,:90 PRINT

'300 NEXT X
3T RETURN

,'77 INPUT'Dress ENTER to return to the ?1EHU';TS
24,' RUN 'IENLU

52ja INFUT'Do vou want tre assianment 1',1)"T$

:'70 IF TS = *,- THEii GOTO 3340

930 RUN *421



mf**t L:sting of Program 'LESSON:' t*H* 07110193 - 01:02:38

21 REM ** THIS PROGRAM STARTED ON 1 MAt 1983
20 REM A. aUTHOR: CAPTAIN DANNY J. CREAGAN
70 REM 4, TITLE: LESSON 3
40 REM *
50 REM
si REM **
7 i' EM * *

So SOSUB 5590
Q0 PRINT LESSON: BASIC 3 VERSION: I AUGUST 93
100 PRINT
1!! PRINT'TIME REQUIRED TO COMPLETE LESSON: Less than one howr'
!20 PRINT
130 PRINT
140 PRINT'AUTHOR: Caot Danny J. Creagan'
:50 PPINTI Air Force Institute :f Technologv
10 PRINT
:70 PRINT'OBECTIVE: To teach the student how to use LOPS and ARRAYS.'
1i PRINT
:0 PRINT
2') PRINT
: 1 PRINT
220 PRINT
230 PRINT
240 INPUT'press tne ENTER key to continue';T1

25) GOSUB 5590
60 SOSUB 566)

27 PRINT'A I'v taking this :art ,n its entire:v."
280 PRINT*B I wish :o review selected areas.'

20 PRINT'C 1 want tD qo to the second oart.'
:00 PRINT'D I sant to return to the Menu.-
3:') ?RINT

.20 INPUT'ress either capital A. P, or D and then press ENTER';T%
:.0 :F 7s = S OTO 6370
:4 IF TO 'C' SOTO 80
:50 IF T 'B' 0OTO 460
:6, :F rs A' 30T0 270
:, GOSUs 57

:3( GOSU9 1090
:90 GISUR 1450
4(. GOSUB 2240
41,) GOSUB 343)
A2 °RINT

4"Q PRINT
440 PRINT'Soing to second half of lesson 3 - Wait one moment'
450 GOTO b330

6,', GOSUB 559 )
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#ffff Listing of Program 'LESSON3' fff** 07/10183 - 01:02:3B

470 SOSUB t660
480 PRINT
490 PRINPPlease tvoe in the number beside the area you wish'
500 PRINT'to review (I throuch 5) and then press ENTER - press 0 ard=
510 PRINT'press ENTER to return to the Menu.'
52.10 PRINT
530 INPUT'What is vour choice';N
54C IF N -0 OT0 6370
550 ON N GOSUB 570 1090 1450 2240 .3430
560 GGT 460
J70 GOSUB 55910
580 PRINT' Introduction & KILL Statement'
590 PRINT
600 PRINT'Bv now you should have saved a few sa11 programs to oisk. and"
610 PRINT'vou should lave practiced all the commands we have discussed to'
o20 PRINT'date. If ,ou have wondered how to oet rid of a file that*
£" PRINT'vou were oone with, or nave iistakenly saved and didn't need'
:40 PRIN T'one of .cur programs. the next frame will be of service tr"
St0 PRINT'icu. It describes the KILL statement. We have purposeiv'

b0 PRIN,'put the KILL statement in the third lessov because i* is a'
07,, c9'NT'dangerous :ommand that can eliminate valuable an. irreolacable'
t .. PP!NT'data or prograEs i; used .,,orect. 8'. now 'ou stould feel'
5?0 PR!NT'cm;rtatle 4ith scie c+ the :ciaands and vou slouldn't 3ake"

;) ~he isaE cf ;L:ng someone else's files, or ;our own ov"
10 PRNT'accident. Reme2ter. KILL dZes ,ust what it sa s. it KILLs'
7.,. FINT'fies-
-:,I PRIMNI
7-t. .NPUT'ress ENTER to lPari about t:.e 0L command'i!$
74)0 OSU 59.
'50 PRFT' !ntroduct:Gn 1 KILL (cont)'
7,0 PR:NT
770 PRINT'The format for the KILL command .s:'
780 PRINT
79 FRIrNT'ILL 'CHRS(34)' flenaae.ext'CHRI'24)
800 PRINT
31') PRINT'You must enclose the filename in quotation tarIks.'
812 PRINT"The extension is only needed when the originai file nad one.'
320 PRINT
U70 PRINT'Once this cosmand is entered, the file will be removed (unless'
840 PRINT'Protected bv paswords - you can learn aDout pa-swords from'
950} PRINT' iour systei manual). If the ;ile is removed, there is very'
360 PRINT'little chance o' recovering arv of your ata. In some cases"
97!) PR!NT'an advanced ;rogrammer can retrieve data from a 1iiI1ed file'
SY' ..NT'but the or:cess is difficult and often fails. BE CAREFUL'
9 TO0 PR:NT
900O 1NPFUT' ress ENTER';TS
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tf*ff Listing :f Program LESSON3' ftuff 07/10)1 1K3

ito GOSUB 559
920 PRINT*Which of the following statements is legal"~
?JO PRINT
940 PRINTIA KILL STUPID,
*?JO PRINT1 KILL ~hi3'TPD1rHi3
9e0 PRINT*C KILL 'C4iR1;34 )STUPID.BAS'CHR$34'
970 PR14T
qeO ANPUT'press the letter oposite the correct answer and press ENTER';'S$
990 PRINT
1)00 IF TS 'C' GaTO 1030
1010 PRINT'WRCNS - the correct answer is C"
102C SOIG !040
1- J0 PRIN71C0RREZT*
±'Ao PRIN
.050 NPUT'press ENTER';T$
:060 BOSUB 5200
1070 IF 7S =~ *9 OTO 500
108V RETURN
!090 GOSUB 5590
!100 FRINT, LOOPS ;IntrW)
1I1) PRINT
!120 PRNT'Cite of the most exciting aspects of cotouter programs is their'
.21 PRNT'atzlty to :atlentli check and recheck data, ano to tirelessly'
1.140 PRINT'calculate figures and columns of numbers. (the exciting part'
,15 PRINT"is that YOUl don"t have to spend hours doing drudgery when the'
11 C PRINT"computer can spend minutes or seconds doing the same iob)'
:17; P!NT"One of the tasks o4 the Drogrammer is to efficiently use his'
.131, PRINT"comouter setorv te program the time consuming tas~s.'

: 10 PR INTY
:i^,^ 7NPT cres s EVER;T I

.13 SUB 5591v
1:2c! PRINT'Sunose ,,ou wanted to d:Splav 7 columns of figures, the IeWt
1'2Z PRINTcoluen wou13 be integers from 1 to 8, the middle column,
.240 PRINTwoulo be the sqtsare of the figure in the adiacent first column.*
~124 PRINT'ar.1 the ttird ccluin would be the square of the figure in the'
1'6,, PRINT~adtaCert oiddle coluan. It woi~ld look like this:*
!270 PRI!JT
!29f) OR I 1 TO S
:.?90 PRINT 14TW).INT2V:,:NTW2*'2
1200 NEXT
!:If) PRINT
1220 INPJ'arest ENTER": Ti

±20605U3 5590
1240 FIR i T 9
::,-, PRINT N ,N l. I.z2
:.sO NEXT X
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!Z70 PRINT
I80 PRINTIf you were to write seoarate orlnt statements for these'
1390 PRINT'calcu ations, you would have to write at least 8 lines of code..
1400 PRINT'islng LOOPs, vou can calculate this column of ficures, and'
!410 PR!NT'diszla it, in three lines of code"
1420 PRINT
140 INFUT'In the next sections we wilt learn this and aore...press ENTER';TS
1440 RETURN
:450 GOSUB 5590
!450 PRINT' COUNTER variables'
1470 PRINT
!480 PRINT'The first step in learning about loops is to understand CCUNTER'
1490 PPINT"variables. A COUNTER is a variable that is used to reec tract'
150 PRWINT"of the number cf times a program executes a line. It is "
1510 PRINT'often used in conjunction with an IF THEN statement. For'
15Z' PRINT'examole:"
10o GOSUB 6)JO
:54,1 FRINT"The Value oa 2 atter RUNnin; this crogram is 1)."
,e.0 PRINT

i*0INPUT'oress EN(ER';T$
1570 GOSUB 5590
1JE) PRINT' COUNTERs (cont)'
1590 PRINT
1600 GOSUB 6050
110 PRINT*The COUNTER variable is Z. It is !NCREENTED ever,, tise line'
1620 PRINT"40 sends control to it. When the ONDITIONAL statement in'
1630 PRINT'line 30 discovers tnat i is equal to i1. it executes the STOP.'
!6A PRINT'At tne end cf the propram, I is equal t 10.'

:6a2 INPUT'cress 7NTER';Th

16 EMOUB 65

tZ? P; 'Do you see what would hanpen if we Jidn't include the IF'
:10O PRINT'ztetement' The orocram would !cot like tis:'

II1j PRINT
1722 ORINTbU0 Z=u'

1'43 PRINT'30 3070 20'
?5 PRINT
17v PFINT'The program wo4l nfever stoo. It 4ould be ciucnt in an ENDLESS'
1773 OPiT'2OP. We have man, terms for this c~mbon mistape. Scae'
1 N3) PNT'exaaoies: LCf ED UPPP.!NG, and .** DUMY. VoL all :t acain' #
:'B PRINT
: " !) :NPUT' ress NE ' $

130 GOSU 5f:)

: :: ::4r"C UNTEFs tonit"

mj



*tt i stino ofi Prooraa 'LESSON?7 7/il!S -':22

1910 ?RINT':f scar oroqraz ever -gets hung ,o. You s niave to tecee
:840 PR:N~rmNTRSL: rC tf CP or £roemco), or -BREWk; ilf TRS-0i"
12!0 PRINT"Ir, sona extrene cases, vou iav have to reset ttie svstec2'

:OPP:-NT'Cn the IRS-SO. the RESET button is tne red recessed button or'

t,,lhe co Der riarx of *our e~brrd ;le*- ea i ra a MODEL :
3-' 01 47CMITII.. f vureusngthi.s rocraa on a mult,-ise 5550i.*

:3h tT- as CrnjEmco Szstea 11. '.0 NOT RESET the sistela. let lthe'
222 RIT"oceratlor help you fix the DrobI al. if iou are ascca circle
:222F~?~uir asteaf. sac' ax a TSS-SC torCET~i t is an st'

:7:0 C5?t ("from the :acked , pro-araa zut tr .<PEK first;. if you use,
rrq. NT'.tt, ?11ET :r CONTROL' C, the system oill take vea to tte'
*"i n'' C2~h %D 4E. anj you Will hale to re-cr.:tjals:e 84510C."

*I :;c 9 ?;N.1 41 CNc.sral~. f1 4-iT

:KoPNTCJ S

A'0FKT 4 THN 7 C

:2':s tPNZ h e ETON TrEp

" eteCUNTER'

- '' BUM are COUNTERs. cut Xwill .cintrol one ocora.V'

-~.rs e letter ocoss-te the correct irnsyser eapesETRT

2:? 2: 5 ? TEN 32Tl :1.31
--. ~ ~nQ - oe :c.rreco ansier is B"

'aa'0 .n

-~~~ z SjCc;-

::~: ~iv' :P -NEI' Statements'

2:i 7 tne cr=;,.is t31s;: o CUnters. A5 stowed, '04 he 4E'



'-'it 1 st10 of -r car a aLECY**.7::

O'I'T~sta a:3 nterc a sate~er. ti. see ; it nat 'eaznec'
22 PR:.4Ta cesi red aee.~ tnd. then me fernt to another;rtite

pror r EtG . ea. There is a set at statlements ;nA';
Fl~tPR' T't.ha: lets us snortenl the stiteT'enls n -eEee to f.tapl;catE th:'

"2' :R:%"u~po of c.rwgre. The set of stateents is cafled FrO NEIT.'

C N-OIR -NEXT un;

'"or 1 ' p The~ tAO Droarec above all: cr:nc enactlv :t sage C2:t.,t
'- 

T~h JN ER !:.n reoares aore statEfents and Es ,!t is'
-'FQ efii:er: as :-e FC NXT ca

:v -C'

_Ir~te !2 :it the FC- NEXT 'co nia:esx tne -ale viz, t-at
:4' RNT1;es 2ar. - . of the LOUNTER low do. 7The :p:- NI !ao: se~es'

:430v PR:N7TIl'cnE as '1I% ocinq to star! a ac:. ~6 ::e :octer E, .
>0zPNT'tec:: A 4z 1 Ftandwe:I A47R:hF 3 1 c'' 3D2 rc
Mt F' INT sa t aer, that :s afte tE *,Et tat ae -At

C PRINT' are :te sSE . and Der~ora tte saiefati.

~ NKR 1xTbo .'his !_t oSze~e h t".Cture tztter.'
-r-. 'Y,.,-...I t~i n ;sr :wci 2r:oramu-na. t03.'

C IS;-'

ThTe a jte.nt :n 1 e 4,' o t the eCNIP too dee rnnen E
asre:-e .3. 'his was core autatuaii t, the ;s E'T"

sos :e: ause the l as t .aLJ in u e I t s1. as Src1 1 :e as 2

* -' N s~o# te 505 c~xT ! s : 'e Sale as tie zfNTl;

P.5 I -JI' n .'7 e~ 2 of the 23UN133 ' c he NW tatee

TC - s :-c nt-:; aces :-E2 .e........: ess ENT> U

1-2



'"'Ii 'anFProoraa 'LESSON: "... 17, :OiZ-KI~2

Z.' n a,. t te "C, a. -. e a to i #a e
:f E~ 's tte iuarale t: :e :nta. 1 sta :

:::r:~"jtte orosram E, E-ztes t"le :ext ines until :t reaoh eS tsE:
~:tes. i s an r. xaunie. &r~v Y4K!ABLE- ors, . ,e

7 tr.n N-c~ E T'k S'4 Efl A~l tE CR a'oSats-

PRINT 7 jen..a lS e1£;:retcn-ez ass :se 52P. zrn test s to
FIN S, z :t EXCEKE a*.,- I.:. :.s it :Es. , en c.-rnrl

> To t~e staseter. --a:zos tne NEXT statement.
-, *re'e 6,rE 73 te!!ets nassec tne :NEXT Iroro. t j rcoras'

3' INFU'"ree E NTERJ;

:3 NT z aoobe te r.t . N"ECT ct: 3% !Cut EhcL d UrCEr-
~~AE tRA"iz silr ~ ' sasEens noes. s i u.:t

t- --v-

'E

o. q' ror c? zrcza s o,,a E th z aDv Z 0 ''

- .3 N7~ ll, 1R' 72 I 2 2 24"
- ~ " NEA :c'.g 2 31 C ~ K~

,Q 0 NNxT P E

NKV 2j'rS E 'o z 14. 20 le D:r t c'~ic n rs JE

t,5~~ C' 0 ,j., C-

G -" CoI t anKe is

PRIN T' ;



ffIListlnc of ':Craa 'LESSON? 8.1 2:3

2:2 PINI"TnE NEC statemer: :s the Sale as an LN2ZONDITIONAL BRANC IlNS'
322 ~ ~1 S ateen: A 'arhesto ne ezt line uIncer the F state-.

232 RT I ent.e3r~ajAS'

25u FINT~ be eracaa. acve TRUE cr FmLE'

':7.TPUE'

-. NF r %ETER the letter zoocs:te tbe c:frect answer':T

$ HEN 353u 7:7',
-,N PI the NE.' state.,rt IS tNJDTINL C: i r eS'

-- 'N~ t: te 3Zt E ',,,e as the FOR statiEert. It ale s nre
":V i%~ e-ts : !e warlaolle :eiore tbe :JR stateiiert tESts It.'

';ress ETr17

.42:P'P

4CZ 
0 IN7

:e r ?'!" _2P T E2 ETE

7 PRIN T': RN

4t f) N EEC

a7 1aiat cn'"

C;4P,"

.' 7J. CSd5

52x'~m
-"E z' q..C' I0 -tlEtC42 , '; J



6C~ 1R7.T11z crementE:1 ti 2 inst~ad of 1. ThE output of -as'7;
oRINT'c:;rer: oecause the NEXT statesent is~ the stitzw2t *nit

-72 T~iCtUaIii* InCretentS the a1. :so the 4-ct t'ie trnrou~f..
.- t" RINT~ was CIual to 1. e na:-g tie :hrcugh It 01s ela! to ,t.

" Adianced FOR 4EXT'

:12 PR NT
94) PRN:2 N R I :0 to 1 S'EC, -21

252 P~NU:) PR:NT V'

7?1 PRENT
1-,, F92 x TO STP-2
,a: PRIv T

240 !NFIJT'oress PITER ior exo1ara~icn ;T$
.2K6 SO3SUB 5tV,
:360 PINT~l- FOR I 10 to 1STEP -

920-, !N T n tr is :asc. we .'P~oOWN instead uo). Not,,ce thlat tnE'
.0NT s t4e T ~ the FOP statetent is the 'argest aa. i

21 PP.'*T ouJ n ot maLE sense to s~ecifv a 7neoa:tive STEP and gi *e te
3?'0 7R'N'rance oF a posit:,.e STEP. %or exaole:'
:'4. PP!NT

T2PFRINT:O, F2F: I = to 12 ,S3T1P -1,

172 PINST-h- dceon't sara sense, and acud not worr..

'Vl :NPP ress ENTER*,TI
4.1 )0 30SUB 5S90
4'11 P INT 'ou 2av include a :CR NEXT staiesert within another FCR NEXT'
41'.2 PRINTstateient. If vou do. *.t is called NESTED looping.'
40 !R IN ' 'F or e a so Ie:'
404C GOSUB 62,20

:' R:N,"e~orr *e Pelair the ctout, do v'ou see how we indenteo the'
RY' statesients within the first loop, and then fartter irlentea"

40' 7 1 P'NT'tne statecents within the second !Ioo'~ !t (Sates thet easier'
4IJ2v PRINT' to understand (an ~~an
4,;") PF :N*

?i!E! ~ ~ 3u5t*T



tt* Listing or rcgraa 'LESSCNJ' *tH* *710183 - 01:u2:3

4110 QSU3 S590
41*? PRiNT" Advanced FOR NEXT (NESTED LOOPS,!

41;0 PRINT

4140 FOR X :I TO 2

4150 FOR Y = 1 TO 2
S! 0 PRINT X,Y
4170 NEXT Y

4180 NEXT 1

4190 PRINT

42):) GOSUB :290

42!0 PRINT'Trv to figure how the proqraa produced tie ccljiins above it'

422 !NPUT'and then Dress ENTER';T$

4201 &SSU W57C,
4240 SOSUB 6290

lti) PRINT"On the first pass throucn the 5rocram. the FCR NEXT loop for'

42b0 PRINT"X was set up. and control passed t: the lines oetween F I '

42?0 PR:NT'P to 2, and NEXT X. Those !ines happened to be anctner locp

4:80 PRI4T'w-P the variaole Y as the F2P NEXT variable, When the Y FOR,

429) OR!NT'NEXT executed the first time. X was equal to ! and ( Wes*
4>2 5RTNT'ri ted toi:e. once as a I and once as a 2. When the f loop"

4Z: ;RiNTitinhed, tte NEXT X statement causec control to HGTO line'

4:20 PPINT*IG again. The process was repeated, but X now was Epual to 2.

4330 PPINT

4'40 [NPT':reis E(TER';T$
a 51 031I F 590
47 4 FOR X = ! TO Z
47% rp" I To 2

PRINT X,

4400 NEXT 1

40" PFIN7
44Z) PFINT"10 FCR * 0
44:0 PRINT'20 FOR Y I TO 2
4440 PR!NT0 PRINT X.Y

450 PR:NT'40 NEXT Y'

'4 PRINT*!O NEXT I'
4470 ORINT

443,.? INPLTCan vou fiture it out now? Think abzut .t and then Press ENTER,;T$
4490 SOSUB 5519

4500 GOSUB K29O

A510 PRINT*The most common mistake that orocrammers sake when using nested"
452') PRINT'Icps. Is mslabe:inG the NEXT statements. Nctice that the'
4t:0 *RINT'NEXT statement 4or the variable is placed before the NEXT C
4!4n PRINTstateent."

5) FUN,
45o0 IUTress ENTEF'RTI

1 3a



L.,st~ni of Procram 'LESSON3' ffftt 71!Z-1::3

4tS0 PRINT"Tne ;ormat ior nesting loops is:*
4CPR:NT

4c),) PR!NT'LCOP 1 'JorW
4610 PRINT* LOOP 2 (for)*

4620 PRINT" LOOP ") (for)*
4o:0 PR I NPT LOOP 3 rnext)"
464v FRINT' LOOP 2 :ne.,.t'

4,)0 PRIVTLOO0 I .next)"
4

6c) PR:NT

4t7. c,914T'Notice that ,~must nack out of a nest in re~erse order.'
4tS0 PR1NT
4690 lNFUT'oress ENTEF.:1T$
47,)0 GOSUB 5590

472.0 PRINT

4730 PRTNT':% ;OR I to :00'
4' 4 : PRINT~ FOR 1 to
47tj PRINT3: PRINT K,1'
4%~) PRINT'40 XfEll 1
477: P R1N T 'E0 NEi x-

4730 PRI 1T
479,) PRINT'A yES it is a cood ,raqraa'
AS)0 PRINVE NO it is not a valid program'
4610 PRINT
4920 ZNFUT'ENTER 'h letter ocpzsite thE c:r~ect inswer';T
ial PRTIT
464,j IF TS = 'A SOTC 42z')

49!0 FRI!J WFNO - the ccrrec: aniswer is A. There is nothing wrong'
4-3o0 DRINT' wth the orogras."

43GOTO 40r,;

488-) PRINT*OORP.ECT'
4 j90, P9INT
4900 INPUT"Dress ESTERI;Ts
4 9 1. 0 OUB "1590
4K20 PRNT'Gie the 4,irst statement of a FOR NEXT loop, that Will'
4930 PRINT'zaujse the loop to increment the variable I from one to 20 in"
494.0 PRAT'ateps of 2. Use 10 as Gour h.ne ru~ber and leae ore space'
4y PPINT'between all 0ords. nuaters, and 4arables.,
496) PRINT
4771) N1PUT1CqTE5  *o. answer";TS

49Y :F 'I FOP ITO :0 STEP 2 OTO 5333

~)PR T'WFONC the answer i:
111INT 10 FOR 7, 1 TO :0 STEP

1:7



F _

ififList~nq of Program 'LESSON3' *.*** 0702 - 1:,02:32

"030 PRINT"COPPECTI - You are a *inlner"
5040 PRINT
5. 50 :,NPUTress ENTER';T$
J060 SOSUB '590
t070 PRINT~ls the following program ialid'*
5030 PRINT
5)9C0 PRINT'O FOR I = I0 TO2
5100 PRINT-1O FOR I =I TO 5*
511C PR!NT"3V PRINT ICHRSl4PThis is the last question*CHPSU4I
51:0 PRINT*4 4EXT I'
5130 PRINT't0 1EXT V,
5140 PRINT
515 PRINT'A Yei is valid'
5160 PRINT1 No. it is not valid'
517)0 PR INV
5!90, INPUT"ENTER the letter opposite the correct answer:;T$
51%O PRINT
5200 IF TS = A GOTO 52:0
5M1 PRINT"WRONS - the erOgram 15 VallU
022" GOTO S211,
542.0 30SUB tI59(0
t524-) FOP 2

523 OPR Y I T- S
J26~0 PRINT'This is the Last cuesticn'
C4:10 NEXTY
5280 NEXTx
5290 PR:NT
SZ)O PRAT~CREOT - and the oUt~dt is shown itove'
5:1;) PRINT
5220 INPUTPress ENTER';TS
5 330 GOSUP 5C.90
5240 PRINT'Peemiber in the teoinning of tlhis section Aher we mentioned"
52 50 PRINT'the oroaras that producea three columns of figures, the first*
5 360 PRINTcolusn was intecer 1through S. the second column was the"
5373' PRIN'square c tile first. and the third the soulare of the second'"
5 30 PRINT'Thin0 ou car figure cut how we did it"
52 90 PRINT
'5406, 14PUTPess ENTEP for the answer';TS
5;410 G311A9 5590
J42" :O I '0 9
J42) PRINT 1, 1IX. Xf*X)#Z;f
'440 NE).'

fi5 P,!NT*!) FOP X I TO 3*
W47 PR1NT"'20 PRINT 4( L.X
!43: PPNP! NT EXIT

I 2



,*it Listing o Program 'LESSON3' * 07/10/83 - O1:02:2

5490 PRINT
5500 PRINT'It looks like child's play now, doesn't it"
55!0 PRINT
5520 INPUT'press ENTER';T$
5530 GOSUB 5800
5540 IF Ts "' THEN GOl0 3430
5550 RETURN
1560 REM i*
5570 REM #f This subroutine ciears the screen on an terminal

5580 REM **
5590 FOR X I TO 24
5600 PRINT
5WO NEXT I
j620 RETURN
%J30 REM *

5640 REM , THIS ROUTINE IS THE MENU
5650 REM *,
5660 PRINT' LESSON 3'
5670 PRINT
5680 PRINT'This is the 4irst part of a two part lesson'
t690 PRINT'It is divided into the following sections.'

570¢ PRINT
571 0 PRINT'I!ntroduction ! KILL 4) FOP NEXT Stateients'
5720 PRINT'2) LOOPs tIntro) 5) Advanced FOR NEXT'
5730 FRINT'3' COUNTER varables'
5740 PRINT
570 PRINT
5760 RETURN
577, REM f*

5790 REM t* IHIS LETS STUDENT REYIEW LESSONS IF HE WISHES
T79C REM *t
5800 S0SUB 5591)
5810 PRINT'Which do you wisn to co?"
5820 PRINT
5830 PRINT'A Continue on'

5840 PRINT'B Review this section again'
5850 PRINT

5860 !NPUT'Ipress the letter opposite the correct answer and press ENTER';T$
5870 IF T1 'A" OR T1 'B' THEN RETURN
488C GOTO ZSYO
580 REM f*
5900 REM #* THIS IS EXAMPLE PROGRAM TO SHOW HOW A LOOP WORKS
e.71 REM ft
5921) PRINT
!?:0 PR!NT'15 REA This prcgrao :aicuiates a table of sauares of nuabers'
5940 PRINT'20 J1.

239



*f4*. Listng of Parcrae 'LESS0N3 '4* 07,'IO!S3 - 01:02:38

S60 PRINT'4O PRINT X,X*I, iX*X)
570 PRINTV IF X = 8 THEN GOTC 70"

J780 PRINT*6O SOTO :0'
790 PRINT'70 END'

6000 PRINT
6010 RETURN
6020 REM
6030 REM This s exaaple arogra. for COUNTER section
b040 REM
o0)50 PRINT
6060 PRINT'IO Z:O

6070 PRINT*20 Z=Z*
o090 PRINT*3O IF Z = 10 THEN STOP'
aOgo PRINT'40 GOTO 20"
1!00 PRINT
110 RETURN
,120 REM
c!30 REM This exaioie :s for the FOR NEXT section
b140 REM
b150 PRINT
o16u PRINT°ZOUNTER looo FOR NEXT loo'
6170 PRINT
6180 PRINT"10 %=O 10 FOR X = 1 to 8,
6190 PRINT'20 x=%+! 20 PRINT 41
b200 PRINT'30 PRINT X J0 NEXT V
6210 PRINT"40 IF I = 80OT TC 40 END'
6220 PRINT'50 GOTO 21"
6:30 PRINT60 END'
6240 ?RINT
52 0 RETURN

6:60 RE

t270 REM This exaaQle is for the Advanced FOR NEXT section
6290 REM
6290 PRINT
6300 PRINTIO FOR X TO 2;
6310 PRINT"20 FOR Y =I TO 2
b320 PRINT"10 PRINT XY"
s63O PRINT'40 NEXT Y
6340 PRINT'50 NEXT X'
3!0 PRINT

5: Ij AETJFN

a37) RUN 'MENU"
K30 RUNILESSONIA'

Zo END

.4':



f*11* Listing of Program 'LESSONCA' *e** 07/10/83 - 01:18:48

250 SOSUB 4090
260 GOSUB 4150
270 PRINT'A i's taking this oart in its entirety.'
280 PRINTB I wish to review selected areas. (or take the test)'
290 PRINT'C I want to go to the 4irst part."
300 PRINT'O I want to return to the Menu.*

310 PRINT
:20 INPUT'Press either capital A, 3. C, or D and then press ENTER';T$
:30 IF TS = '0" GOTO 4750
341 IF T$ = "C' GOTO 47bu
;50 IF TS = '9' SOTO 430
360 IF T1 <>A" GOTO 270
7'0 GOSUB 540
380 SOSUB 1;60
:QO GOSUB 2430
400 GOSUB 3J90
410 GOSUB 4080
420 GOTO 4760

40 GOSUB 4080
44 GOSUB 4150
4f0 PRINT
Lb0 PRINT'Please type in the number beside the area you wish*
470 PRINT'to review (, through 41 and then press ENTER - press 0 and'
480 PRINT'ress ENTER to return to the Menu."
49) PRINT
500 INPUT'What is ;our choice*;N
510 IF N = 0 GOTO 47;.
52' ON N GOSLB 540 .1760 .240 .3960
53) GOTO 430

z40 SOSUB 480
550 PRINT' Arrays (Intro)"

!60 PRINT
570 PRINT'We have seen that *ariables are storage places for data. In
580 PRINT'jarge ;roqrams. it is difficult to manipulate large data bases'
590 PRiNT'without having numerous variables to assign the bits of data"
500 PRINT'to. 4owever, there is a way to group our variables into'
610 PRINT'simiIar bunches that aakes it easier for us to tell what part'
620 PRINT'of the data base our qariable belonas to. We can use'
j, PRINT'ARrAYs.-
63Z PRINT
534 INPUT":ress ENTER';T$
£6 SOSUB 4030
:7 PRINT" Arrays (intro)"

638 PRINT
639 PP!NT'One use for ARRAYs wculd be to 3ake a training program that*
640 PR!NT*Iiste! the cecnle on training, their time in the organi:ation.'

!4!



*4* Listing of Program 'LESSONZA' *f4*4 07110i83 - 01:18:48

650 PRINT'or rank, and their training status. We could grouo the 3ajor'
.60 PRINT'catagories kname, rank, training status) into three variables'
z70 PRINT'and use subscripts to provide a place for each entry in our'
580 PRINT'data base.'
690 PRINT
700 !NPUT'press ENTER';T$
710 GOSUB 4080
720 GOSUB 4410
730 PRINT'We could assign subscripted ARRAYs to the three main cata-'
740 PRINT'gories. An ARRAY has the following format:'
750 PRINT
760 PRINT' Variable tsubscript)"
770 PRINT
780 PRINT'The subscript is enclosed in parenthesis. Examples of -alid'
790 PRINT'ARRAY variables are; N$il), RM2). T(9)'
800 PRINT
310 IPUT'press ENTER';Tt
820 BOSUB 4080
830 C0U5 4410
540 PRINT'We could use our ARRAYs to hold the above data.'
850 PRINT'We could use N$O). NC1), and N$2) to indicate the three*
960 PRINT'names, O()I, R$(I,. and R$2) to indicate the three ranks.'
310 PRINT'and T(Oi, T(li. and T(1) to represent the three training*
880 PR!NT'levels. Note that 0 is a valid subscript.'
890 PRINT
900 PRINT
910 INPUT'press ENTER'JTS
920 GOSUB 400
?30 PRINT'l0 N$kO) = 'CHRS(34)'Jobn Doe'CHR$C34
940 PRINT'20 NS(l) = "CHR$34)'Jiake Robinski'CHR$C34)
950 PPINT'M0 N$(2) = 'CHR$C34)'4ark .utfinICHR$434)
960 PRINT'40 R$(O) = 'CHR$(34I'Foreman'CHRf'34)
970 PRINT'50 R$(li = 'CHR$(44'Peon*CHR$(34)

980 PPINT'60 R$2) : 'CHR$i34)'Specialist'CHR$(W4)
990 PRINT'70 TfO) = 9'
IOOc PRINT'80 T(l = 3'
!0!) PRINT'90 7 2) = 5"
'0-0 PRINT'100 PR1NT'CHR$;4*'Nase Rank Training Status'CH$(:4)

10:0 PRINT'1I0 PRINT'
!040 PRINT'120 PRINT N$YOlR$(O),Ti0}'
1050 PRINTI'30 PRINT N$ l),RS(11,T(b'
1060 PP:NT'140 PRINT N$'2),R$(2),T2)'
I)5 PRINT
!07) INPUT'This program. when RUN, would print our data ..... oress ENTER';T$
1080 GOSUB 408(
!09,) GOSUP 441)

142



***** Listing of Proqram 'LESSON3A' tftf* 07/I0/23 - 01:13:48

1100 PRINT'This is what that program would output. Notice that we have'
1110 PRINT'used only three variables, but we aade them ARRAYs so that we'
1120 PRINT'could hold nine bits of data.'
11:0 PRINT'As we continue through our lessons, we will discover some very'
1140 PRINT powerful uses for ARRAYs.'
'!50 PRINT
':60 INPUT'press ENTER'I;TS
!170 60SUB 4080
.130 PRINT'Is the following ARRAY and its subscript valid?
1190 PR:NT
1200 PRINT'A(0)"
210 PRINT

1220 PRINT'A TRUE*
!230 PRINT'B FALSE'
1240 PRINT
1:50 INPUT'ENTER the letter opoosite the correct answer';T$
1260 PRINT
.270 IFT = 'A SOTO !300
!28t PRINT"WRONG - the correct answer is A'
1 '9! 630TO 1.10
::0v PPINT'CORRECT"

I10 FRI[T
!:20} NPUT'cress ENTER';T$

1320 GOSUB 4290
1:40 :F T1 = 'B' GOTO 540
.35-~ RETURN
-o0 GOSUB 40K,
:37) PRINT, ARRAYs"
!:75 PRINT
1790 PRINT'If you nave a little mathematics in your background, you will'
1:90 PRINT'haie noticed that ARRAYs are almost the same as their math'
:400 RiNT'eauvalent, except that the subscripts are in parenthesis'
:410 PRINT'instead o sliqhtIV lower and to the right of the variable.'
1420 PPINT
:4:1) PRIT'*The previcus examples all dealt with a ONE-DImENSIONAL
1440 PRINT'*PAR. 7Tat is. there was only one number in parenthesis'
.45," PP1! Jtat mas sionificant. ARRAYs with TWO, THREE, FOUR, or icre'
.4 O PRINTdimensins are 5ossible. Most dialects of BASIC, includlng'
.471) PR!NT'licroscft. %ill handle at least 9 dimensions. An examole of a'
!330 POINT'TWO d:iensi~n ARRAY would be N(2,1). Notice that the extra'
110: PQ1T'J e-s3n was lesionated bv just adding another subscript in-"
:t , 'IT*ie the parenthesis. A THREE DIMENSIONED ARRAY looks like'
;!1 CQi!Tth5.s: R:2,1.9) or TS(5.44,3) tor any combination of numbers)'

MtC IFUT'press ENTER;TS
:.5: GSIU 4'20
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*H*f* Listing of Program 'LESSDN3A' **+ 07/!10/B3 - 01:18:48

1550 PRINT'The above program combines several of the techniques that we'
!bO0 PRINT'have been learning. Before we tell you the answer, try to "
1570 PRlNT'fgure out what the output of the program would be. We warn'
1580 PRINT'vou. it is a little tricky, but see if you can figure it out.'
150 PRINT
i500 INFUT'press ENTER';T$
1610 GGSUB 4080
:120 GOSUB 4520
:C7 OR!NT*5 10 15 20'
.040 PRINT
:55e! PRINT'This is the output. Lines 10 and 20 are nested FOR NEXT loos."
160 PRINT'They set up the READ statement in line 30 so that it will READ'
1670 PRINT'in the values that are in the DATA statement and assign the"
!630 PRINT'current X.Y subscript to it. Values are read in one at a time.'
!690 !NFUT*Dress ENTER':T$
!700 GOSUB 4080
;';I' GOSU 4520

1-20 PRINT'On the first Uass, X = I and Y = 1, A(U,1) therefore, eQuals 5"
17v PRINT'The semi-colon on the end of the print statement causes the
1740 PRINT'numbers to be printed side by side instead of on separate lines'
1750 PRINT'and they all have one space between them. (caused bi the 'C'*
!760 PRINTOn the seccn iteration of Y. Y will equal 2 and X I. A(l,2
1770 PRINT'wll eMual 10.'
1780 PRINT
17q!! INPUT' ress ENTER';TS
!9)0 SOSUB 4030
1310 GOSUB 4520
l82: PR:NT'When the second iteration of Y is done, control will pass to
1830 PRINT'Iane 10 and X will begin ITs second iteration. The Y loop'
1940 PRINT'wil! start all over again and when line 30 is executed l3rd"
1850 PRlNT'tae, . a ,11 wall equal 15. Finally, Y will execute for the'

!9b0 PRTNT'fourth taje ;second time while X = 21. and A(X.Y) will have all
1971 RINT'numters in the DATA statement, and the nusbers wall have
!39: PRINT'printed out."
1235 PRINT
10o0 !NPUTp"ress ENTER*;T$

1'.1 GOSUB 4650

:9:j PRINT*Another wa to look at the ARRAY is to Yisualize it as above."
:1:, PR'INT'The APRAI has four of its pockets loaded (we ignored the 0'
:?4,' =R!NfT;oczets so toe e:olanaticn would be simpler. They are still'
!o5) P they are tust not used) When AIX,Yn 10. X must equal I'

'ind ', vust equal 2. Do you see'*
': 15 F !NT

:N 01:rsss ENTER';T$
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off#* Listing oi Proarat 'LESSONMAW *s' 07/10/83 -:

!990 GOSUB 4650
2100 PRINT' If a value of one of the Dockets of arra4 A X.Y) equals 15.'
2010 PRINT'what are the values of X & Y that would reference that pocket"
2020 PRINT
2030 PRINT' :l, Y~l"

2040 PRINTIB Z=!, Y=2"
2050 PRIVTC X-., Y:1
2-16) PRIANT'D X:2, Y:2'
2'365 PRX'"
:10) IPUT'ENTER the letter opposite the correct answer';T$
2,80 PRINT

239) IF Ts = 'C" GOTO 2120
2100 PRINT'WRON6 - the correct answer is C
2110 GOTO 2130
2120 PRINT'CORRECT I **t OUTSTANDING **"
2130 PRINT
2140 TNPUT'oress ENT RT$

11:J0 6030B 4080
2161) SOSUB 4640
17,) PRINT'If t = t ano Y = what vaiue is in the pocl.et oointed to bv"

2180 PRINT"ARRAY A;XY)'
2!90 PRINT
2 60 PRTNT'A 10 B jq
2210 PR!NT*C 2) D 51
229 PRINT

2230 INPUT'ENTER the ietter cooosite the correct answer-;T$
224n PRINT
2:5: 'F T = '" GOTO 2280

22a4 PRINT'WRON - the correct answer is 0'
227) GTO 22,
22 PR FIITCORRECT "
2290 PRNT
2300 :NPU',Tress ENTER";Ts
2313 62SU? 4030
2,z, SOSUP 4650

2:'0 PRINT'The FIRST subscript in an ARRAY 4LWAYS indicates the ROWs of'
Z340 PRINTIDATA, and the SECOND subscript :nd;:ates the CDLUMNs af data.*
235 PRMNT'Therefore, ARRAY A(XY; has X rows and coluens. fou wiIl
2:60 PRINT'find that once 4ou visualize a two dimensional ARRAY. the
217') PRINT"others will cote quite easily."
2080 PRINT
23 C !N FUToress ERI:T$

2A)SOSUB42
:41( IF IS '*"DTO 3b0

242: RETUPN
.-7 GSOUB 4*30
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f*f*f Listing oi Program 'LESSON3A' *Hmm 07/10/83 - 01:18:46

244u PRINT* Dimension & Clear'
2450 PRINT
2460 PRINT'Whenever you use an ARRAY in BASIC, the processor has to aal:e'
2470 PRINT'room for all the extra memorv pockets tha: ;'ou wi l use.'
2480 PRINT'Up to a limit, the machine can handle unexoectea ARRAYs. but'
2490 PRINT'after you designate more than 10 pockets or 3 dimensions. the'
2501' PRINT"coouter aust know ahead of time so it can reserve enough'
5l. PRINT'space. The way you tell the comouter to use an ARRAY'
2) PRINT'with at least one subscript bioer than 10 or with more than "
:20 PRINT'dimensions to it ice N(3, v,3), you use the'
2w4^ PRNT-DIM statement. DIN stands for DIMENSION, and it must be
2550 PRINT'used before the ARRAY is used, and it cannot be changed once'
2'6) PRINT'the orcoram is RUNning.'
2570 PRINT
2530 INPUT'Dress ENTER4;TS
2590 GOSUB 4080
6)0 PRINT"10 DIM 5(12')

2610 PRINT'20 FOR X = I TO 12'
2620 PRINT'0 READ B()"
267i PRINT'40 4EXT X1
2640 PR!NT'50 DATA 5. 10. .202 2,7 .350 4.45. S5,60"
2650 PRINT'60 FOR X = i TC 12'
2660 PRINT'70 ORINT BfIX;'
2670 PRINT'8,) NEXT X
2680 FRI'T'RUN"

670 PRINT
J,1 PRINT"' !0 1'20 25 70 35 40 45 50 55 60'
2710 PRINT
2720 PRINT'The DIM statement told the computer that 12 Dockets were needed'
2730 PRINT'and the READ. DATA, and PRINT statements filled the ARRAY and'
2740 PRINT'pr~nted it out.'
2745 PRINT
2750 iNPUT';ress ENTER';T$
2760 GOSUB 4,>0V

.770 .PRINT Dimension and Clear'
2775 FRINT
273 PRINT'Another orotlem the comouter has with memory allocation is'
27?', PRPNT'reserving enough room for STRING space. For every letter in'
2 30 PRiNT'a STRING, the BASIC processor must use a little over one memor.'"
2810 PRINT'Iocathon. (it must be able to find the letter once it stores it"
2820 :'RINT'sc it uses one location to store the letter, and another tc"
'.K0 PPINT'remind it where it out the STRING in the first place')'
224C PRINT'Unli~e number .ariables. STRINGs can use u: to 255 characters"
.5.3 ?P:NT'er line :numbers seldom use more than 4 - the reason is rather"

1 FINT'techncal, ,ot aal wish to Ioi up how lata is handled intern-"
7 -PNT'a1l) b the :omoLter in a reference tGok;. If you are gocing
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ftfff L:stinq of Program 'LESSONZA' *#t o?,!1013 - 01:18:48

2SSG PRINT'to use more than 50 characters worth of STRING space. you sust'
2890 PRINT"CLEAR more room for it. The clear statement actually WIPES 0UT
2900 PRINT'data space and reserves memory locations. so it must ALWAYs be'
291.' PR!NT'the first statement if Iou are going to need it.'
291f PRINT
920j INPUT'oress ENTER';T$

2913 GOSUB 4030
2940 PRINT' Dimension and Clear'
290 PRINT
2060 PRINT'If you use the CLEAR statement in the middle of a orogram,'
2970 ORINT'the accumulation of data that you have stored in variables to'
2980 4S'NT"the point that the CLEAR word was used, will be zeroed out.'
2990 PRIJT
3000 PRINT'I0 X = 150'
3C02 PRINT'20 CLEAR*
.020 PRINT'3O PRIT '
9.) Z0 PR!NT'RU'

:)40 PRINT
u 50 PR IN1T '
3.: PRINT

3"'0 lNPU', o iou see' The CLEAR word :eroed out ' ..... press ENTE;';Ts
Z011 GOSUB 4C
Zo9! FRINTI."I CLEAR ICO"'

AO'J PR!NT'2U ):! 3(50). A$(IO)l
:110 PRINT':Q FOR X TO 100'
3!20J PRINT'40 READ S

51:u PRINT, ...... etc.'
.140 PRINT
:1t0 FRINT'The anove snows the first 4 lines of a program that :s goino'
.1c P1,lNTo -se 3ore than 000 spaces of strinz soace !that will ;iie'
17( iN'an average of 10 letters oer cocket cf 414P and is goina tz"

3l8O PR:NT'Jse f, ncckets cf the numer:c array S. ncte that ,ou alwa,s"
2Ou PP.'N'"cet cc:tet 1c cr f ree. i t s normall not us ed)

-21 P aNT'Nctice the position f the CLEAR and DIM statements."

:Z2l0 :NPUT'3-eszo ENTER':Tl
.:) 1 3SUP 4^2"j
'... PNT'What will De the outcut of the following orograme"
.250 PRINT
32o0 PN110 At3) = 5"
::70 PRINT'20 CLEAR'
;280 PRINT'TC PRINT A(12'
:290 RRINT

'30) rR!NT'A 0 because the clear statement is in the wronc 51ace.'
;3! PRINT
7.) PRINT'B S - the clear statement only affects STRINGS.'
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**** Listing at Program 'LESSON3A' *+* 07/18 - 01:19:48

330 RINT
:4') PRINTIC Nothing because A(!3) will cause an ERROR'
4450 PRINT
360 1NPlT'ENER the letter ocoosite the correct answer";TS
:370 PRINT
3380 IF T1 = 'C" THEN GOTO Z410
3)0 PR:NT'WRONG - C is the right answer'
34'1 COTO 3420
4 0 PRINT"CORRECT - GoooooOOODOGOD JOB"
7420 PRINT
40 INPUT'press ENTER'I

3440 GOSUB 408
3450 PRINT'The CLEAR word is used to clear storage space for strinos, but'
)460 PRINT'it also wipes out other data."
'470 PRINT
,480 PRINT'A TRUE'

:490 PRINT1 FALSE'
50A0 PRINT

3510 INPUTETER the letter opposite the correct answer';T$

3120 PRINT
3530 IF T$ = A GOTO 360O
3540 PRINT"WRONG - the correct answer is A'
:550 GaTo 5 .)
,560 PRINTI"URRECT -GcooooocoooOOOOOOOOOO OD JOB'
't73 PRINT
3580 !NPUT'"ess ENTER"IT
'590 GOSUR 4080
3600 PRINT"As a rsainder, the DIM statement does not create the ARRAY. it
3610 PR!NT'onlv defines its size. It ma be used to MINIMIZE storage'
:620 PRINT'scace t'. designating ARRAYs that are LESS than 10. That way"
3630 PRINT'the cosoiter will not automatically reserve tore space than'
%4l) PRINT"needed. For example:"
:550 PRINT
'650 PRINT110 DIM42.)
767C PRINT
,630 P9!NT"Tn:s would be a ,aJiD, and seforv conserving stateient. The
00 PRINT'rocessGr Wouldn't reserve a 10 X 10 aocket 4PRAY for A(X.Xi, it'

3700 PRINTwoulc only reserve a : X.'
:710 PRINT
720 INPUT"press ENTERI:Tl
7i)0 GOSUB 4080

3740 R!NT'What is mrono witn this program2"

37: RINT':0 CLEAR 1O00"
7,0 PRINT'0 DI A(2)"
:@, PRINT'0 Ao.1 = 5"
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"'cc Listino of Program 'LESSON3A' fffff 07,0193 - 01:19:48

3790 PRINT'40 PRINT A(2)'
3800 PRINT
3810 PRINT'A The DIN statement is in the wrong place.'
3820 PR!NT*B The CLEAR statement is invalid."
3830 PRINT*C Nothing.'
'840 PRINT
'350 INPUT'ENTER the letter aooosite the correct ansverl'T$
:30 PRINT
:37 IF TS 'C SOTO 3900
Z880 PRINT"WRONG - the correct answer is C"
Z89,) GT :910
3900 PRINT'CORRECT"

3?10 PRINT
39:2 INPUT'press ENTER';T$
3?30 GOS B 429)
940 IF TI = 'B" GOTO 24Z0

3950 RETURN
,?6v OSUB 4090
3970 PRINT1 TEST'
3990 PRIT
:99O PRINT'You have compieted this lesson. ENTER a 'C' to Continue'
4000 PRINT't the TEST or ENTER an 'R' to start over.*
4010 FRINT
4)20 INPUTENTER our cnGace*;TS
4 'C IF TS THEN GOTO 4740

405 REM tt
4060 REM cc This subroutlne clears the screen on any terminal
4070 REM tt

4080 FOR I I TO 24
4090 PRINT
4100 NEXT X
411j RETURN
4U0 REM #*
4130 REM *# THIS IS THE MENU SUBROUTINE

4140 REM ft

4!50 PRINT LESSON 39"
4160 PRINT
4170 PRINT'This is the second part of a two part lesson'
4180 PRINT'It is divided into the following sections.*
4190 PRINT
4200 PRINT'l) Arrays :Introduction) Dimension & Clear'
4210 PRINT'2) Arrays 4) Test'
421) PRIN T

4123: PRINT
44! PRINT
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4250 RETURN

420 REM Ht
4270 REm t* THIS LETS STUDENT REVIEW LESSONS AGAIN
4280 REM **

4290 GOSUB 4080
4300 PRINT'Which do you wish to do?"
4310 PRINT
4320 PRINT'A Continue on'
43Z0 PRINT*B Review this section again'
4:40 PRINT
4350 INPUT'press the letter opposite the correct answer and press ENTERP;T$
43 0 IF T1 = 'A" OR TS = *B* THEN RETURN
43 7) GOTO 4290
4320 REM
4Z?0 REM This subroutine is for the first 3ubscriots e;aiole
440 REM
441" PRINT
4420 PPINT'Nase Rank Trainina Status'
447' PRINT
4440 cRINT' onn Doe Foreman 9"
44t0 PRINT'lake Robinski Peon 3'
44tj FRINT'Mark luffin Seciallst
447) PRINT
4480 RETURN
4400 REM t*

45, REM i 1 THIS ROUT"'E IS FOP ARFAYS EXA4IPLE
4tll0 REM t
4520 PRINT
4t I PRIN T" F R X I T

454' PRINT' F3R Y I TO 2'
45 NT READC

4t00 PRINT'40 PRINT A.8;

457C PRINT"50 1EXT Y'
4580 PRINT'0 NE T I"
45J PRINT°TO JATA t. 15,2C:
4 PRINT
4l R ETUR
4 :) RE.M
1 .4EM tf THI3 ROUTSE 3ND AFPAY EAPLE

4_... -, - . . . . .
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t)C REM t
1010 R EM t' L-ESSON: TEST: vERSION: I AUG K:
'2,. REM j'* AUTHOR: CAPT DAN OREAG1AN

1 0I) REM ftAIR FORCE INSTITUTE OF TECHINOLOG'
:40 REM ff
:5', EM f* vARI1ABL ES:

IQ~ RE nNIU) =NAMES APRAY, .;SD TO READ IN BEQ-
10REM " UENTIAL NAMES. ANDL '0 WR1E OUT

!";0 REM t.UPDATE NAMES.
ICRO UEm n w SORES AIRRA! - UISED TO READ AND
I)2 R Em WRITE SCORES
1" REM it RRAY To, rF TRAC OY NU*"ER OF

110 REM ftELEIEN EGLALS I, THE ANSWER WAS

4I REM PRC

T' FIH ET :so

24 P: tb~ t~e! :crrsct to sass. tlr*at' S 7 r:~ft cut t:f t

:20. PR NT 't io-ns. Use z:an t iettErs :7 zir anlswers. :

28K INPUT 'zezs Eor ::t, e T

7 A LLI4N

: R; ?IT"E Y'IL SLEA>
:-4 P; NT1,, UNSAVE ChI423EA'_'411KJ

:0PIN'E uN'SAVE SLEA>Zy

'Ek(tN'ER ".e letter :z:cs: te *:te :arrec: a5~swft:7

P N TC - tt ::rrect answersZ

NI- Ars~er e~s :Lz- : teeUter

F ' v rs~e~~ :s a 3 3cr:..

7e ~'



6,; 5~lOC Procram 'TES:T:' e*nJ 97 03

'45 *,:N,,T

Il n RliNT'Dces :ne FOR NEXT cafinatcr have to t e used to set an 6 3oLM

t,1 PRINT

p~ -R tre4 Tete Woot the correct answerrisTS

A. :o an be iade wcth ar aret3 -nn i ue..
R: TNT" r12n counters ano IF ;at-sFOR -NE.,,. etc.'

- PRINT- Se ar: I LO-' , F 7EXT.

D'A- 'E C t e 4r St I1 e of a CCR NE8 To I -,ISno as tre'
arall. star: te boon at andc ed m tt at t. ~Se a STEP 3;

-i E. encr 50 uea) :ios,. Aave one sc ace 'etween a::"

CP - I T vaswr

25 ~ ~ L $r - = :r 7 ..1N3TC:1

-e orrect answer aS 5-7 O5 TFPC

3'. P.......O R X I 5 2S EE 2z

;f.;2 , 'I I AF:N

:t-; .IN-7 i-

* 7.F. D *



rrc ra 'T3 Zt~ N-

.4'; 75 25' THEN 322 S
-t ;- N aF2NS - tnE Correct a'swer is:2

? b,, 'NT " The t:rst t:te t.trcjos. a 'V:c arntei. then tne'
* ~'q" EXT stateient incremlents I b's 2. The secono tlmeM

;Qsl tnrouan a 2'is *rtnteo, BESIDE the 1 %because c; the '

' -
1

' INT, then the NE-XT stateliert sea~n
'4," :ncreufelts 0a, 2. The last t;ae ttrousrn. a 5 lzZw E

R 1 N T See oart 1. Adian-eo: FOR -NEIT"

XS2C Z;' '"Hc, zaii, nzrte eierts; can an arra. has-e wqthCut j'

J~ stateftert'

21-, ti - :aMn t ctE e;EmE

AT " B 1 not c ount* iro te rl E eeent'
R2 FI N'"C 75 e rot ou ntr t ,n e I" elleMEnt"

J' c. ro cun tirna the ); e Eert"

-'-*''P''''lNtEP the letter opposite :-e correct a.Er ;T

OFP 'IN''WPCNQ - te co:rrect answer is A
)f'' PP lN 3cc ;art 2.ARRAYS'

N TU

:25 NFT~cessENTEP8Ti

3?RFNT'i4cw anr4 oocl'ets are there in a2 2 ra

N20 :uT 'EV'EF ,cur answer';TS
: ::NT

-S~j$ ' " HE4 SOn%
22'() PINT' 4RCNS- -te correct answer is t"

:.NT The eas via.; to court then :s to n~i>tem."
24: ORINT See cart2. RRf.



-'z~ra 737 0102 t

- ,~r aswer':1;

- 74TEN BUD2Z2
- C ~fl4* - :e ccrrect answer 's 1

ATte -Ns are the firs: s%.bIcriot o#tne arrat."
Z ee art ".FARAYS."

,c ' r., ':;sPC.

-7" %T c Il 7 :c~c ra eei t-o:

..,e c: t an.swer i=ES"

Rt A
5

Tf , ar'aEv oi th icre than 7 *clr:tn Tui* be2 ;.'.

256* 7??:NT See oar, :

~N''h' :* A r 'cA:winc :s ;,d'

- ~ ~ " & ? :ret -e-er is-



ThU PINT' rsiwer B has aarens in tte wr~nO place., tr.'
S 11?RT" to use a strira instead of a suaber for a socket'
PQ~ RI NT oesmsator.'

2371 PR ,INT"I See part 2,.1 KRAs

20 2,w STO:91
'~91 P R NT . RE7

2930 GNEUS 4060
29T40iI F R iN4Th e CGLE A R sta te.Et is ised for ce ar i SITR IG 5 ~ JL

2950 %IN AAY= i-ust be used if your STRINS use i s areater than1~
IlNtu dosnt av to be udsed if *OLur STRIG c be LESS tnan'

29 7 PPNT'Z trces

NA ~r' c tte at,-N 2uescnv TMUE or FALSE'

* N5U BTER TRUE or FALE: it

$ Fi4LS" 'HTO j0,90f

41" P'NT'WRCNG -the correct answer is FALSE
fk, PDP T' ^-LEAR st oement i s for c !earl~ an sce acr e thazn 50

:- ,P;,N, arc It also inta:e %Uteil ,raoe

7 *,71 Se74- -ze ;art 2.CLEAR.'

712. ENPUT or ess ENTEP";TI

3140 1 To 1if

T 4o NEXT
10 RINT'Ycu ha~e finished tie test. cu t of 0 ossicle corre:1t arswErs'

313 PP, O NT ;2a4 scred 'YA

IF T HEN PP1NT*YCU AVE PAS3SED"

2804 PRINT'nOU HAVE NVT RECEIVED ENOUGH POINTS TO PASS"

:t.'R 1!INT"u SH10 U JLD RETAKE LESSON3"

Nyou w I : returned to 'the Nenu.

32305 0 K



71~ FE!T% -;OuL wart tour score recorded on a nermanent file?'
:3120 PR INT
W: PRINT 'A YES'

7:40 PR!NT1B NO'

i3a,) PR !NT
::aC INPU T'WhicnlTS

- F IP7 -HE 070 3670
::90 OUS8 4(80

330PRINT'To record iour score, we must open a file and out your nae'
,0 INT :t. Th.erefore! surprisinoly, we need Your name. If /our"

341f. FRINI'name ~s not unique am3ong the students lkelv to take thiE test,'
:4:0 PRINT'qleass contact ocur test toni tar for an identifvinc word thtat'
Z41K WRN'iI ae you unique. Then enter that word below.'
3440 PRINT

45 FINT"If You h~ate already entered a score oreviouslv. be sure to'
40 RlNT'ernter "h~e same name you used before. u se all cacatais;"

'3 IPU'ENTER tour word or me nca'; T$

E'A I TIET = 'T A, 1

-S'' N~ "Sj Tff IC NS

45: NP UT I:IN$AS

" jIC 141i 71 T iEN 3010 37500
:s 27 510

O'L. NI=X TI

36:t) 3(x) i 3(4

"E0 PPINT"e'ou are now cual ;fied to ac to LECSSON 4.'

7)0 FRINT':f iou want a hoaework ass,,;rment, select it now."
10PR1NT

- 2 !NFU-D iou want to see our homework ~,;'T

TS) 3072 444C^

25( Pt7



I*1* :stnc of Program 'TEST2' ftt* 07/l/83 - 0I:S:05

:77D 1F EOFII) THEN CLOSE:X=X-I:SOTO 3800
:750 !NPUTII. N$(1), 31)
:790 3OTO :760
:300 OPEN'O'.I,'SCORE3"

7810 FORW : 1TO X
:0 PRINTIl,N$ W)

,3:0 PRINT11.SiWk
3340 NEtT W
:SO PRINT
"360 PRINT'You iav now take LESSON 4. You will be returned to the MENU"
:870 PRINT'from ahere 4ou may go to LESSON 4 or quit.'
3390 GOTO 4120
$8?0 REM 'I

9s 0 REM ++ THIS ROUTINE LETS STUDENT KNOW WHAT AREA HE
7'10 REM t* OR SHE SHOULD REVIEW BEFORE GOING ON

320 REM +*
:?:0 IF 1=,l THEN RETURN
:R40 PRINT'YOU NEED !MPRC.'EMENT IN THE FOLLOWING AREAS:'
:950 PRINT

:;ao IF Q:1I = 0 THEN PRINT part I, KILL statement'
397) IF 9 2) = 0 OR :3! = 0 OR Q(4) = 0 THEN PRINT' part 1, LOOPs"
:990 IF = : 0 OR .) : 0 OR Q(7) = OR Q(3) : 0 THEN PRINT '  part 2, ARRAys'
:970 IF 1 : =0 T=EN PRINT' part 2, DIM statement'
4,).0 F1 i J THEl PRINT ;art 2. CLEAR statement'
401) PRINT
1020 INFUTress ENTER';T$
4)0 CGSUB 4080
404 RETURN
4;11E:, REM *1
40 0 REM fc this subroutine rlears the soreen'
4070 REM cc

4,80 FOR I TO 24
4090 PRINT
4I:'0 NEXT X
4110 RETURN
41 RINT
4130 INPUT"oress ENTER to return to MENU';T$
4140 RUN*MENUI
4I150 PRINT
4ia: INPUTIress ENTER to boa *our hatework";1
4170 RUN 'HWZ"

' .. .... . .. . ....... I --J-



til' Listing of Prograt 'LESSON4' i*** 07/10/83 - 01:56:17

1000 REM ** THIS PROGRAM STARTED ON 4 JUNE 1983
!010 REM to AUTHOR: CAPTAIN DANNY J. CREAGAN
!021) REM * TITLE: LESSON 4A
J)Z0 REM *

:04) REM to

Iv60 REM *
1070 GOSUB 7020

1080 PRINT'LESSON: BASIC 4 VERSION: I AUGUST 83
1090 PRINT
!100 PRINTITIME REGUIRED TO COMPLETE LESSON: About 1.5 hours'
!110 PRINT
1120 PRINT
1:30 PRINT'AUTHCR: Capt Danny J. Creaqan'
1140 PRINT' Air Force Institute of Technology"
1150 PRINT
1160 PRINTIOBIECTIVE: To teach the student how to eake the coaputer'
1170 PRINT' communicate with standard peripheral devices.'
iuaC PRINT
1190 PRINT
!200 FRINT
1210 PRINT
1220 ?RINT
1230 INPUT'Dress the ENTER kev to continue'T$
1240 CLEAR 200
1250 LL = :I'LL IS USED FOP HUMOR IN OPEN STATEMENT SECTION
1250 G)SUB 702.
127' GOSUB % 70
1280 D-INT
129: PR:NT'A I takino this oart in its entirety.'
::00 PRINT'B I wish to review selected areas.'
:310 PRINT"C I want to go to the se:ond part.'
:32( PR:NT'D I want to return to the MENU.4
1330 PRINT
140 INPUT'Press either capital A, B. C. or D and then press ENTER';IT
1350 IF TS = "' THEN SOTO 7430
1360 IF TS = '0" 3OTj 1470
1370 IF T = "' GOTO 1510
:80 :F TS ;14" GOTO 1290
i390 SOSUB is20

140) GOSUB 1960
:41 GOSUB 2980
14Zo GOSUP 46:0

1430 GOSUB j?00
:44) GOSUB 7020
14t0 PRINT'You are now done with this lesson. If You wish to continue"
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1460 PRINT'to the test, ENTER a T. If you want to review., ENTER an R.'
:470 INPUT'ENTER your chozce'2TS
1480 IF TS = "T' THEN SOTO 75'J
:490 IF TS = "R' THEN RUN
'500 SOTO 1440
1!10 GOSUB 70201
l520 GOSUB 7070
1530 PRINT
1540 PRINT'Please type in the number beside the area you wish'
!550 PRIN,'to review d through 41 and then press ENTER - ENTER a 0 to go'
15b6- PRINT'to the MENU. ENTER a S to go to the second half.*
570 PRINT

1530 INPUT'What is your choice';N
1590 IF N = 0 SOTO 7470
1600 ON N GOSUB 1620 .1960 .2980,4630,7480
!t10 SOTO 1510

.621 GOSUB 7020

.6:0 PRINT' Introduction'
1b40 PRINT
1o50 PRINT'In tnis lesson we will start learning how to communicate with'
!61) PRINT'cur disk drives and printers. The first section deals with'
1670 PRINT'5rinting our programs on a printer. We can either print the'
!630 PRINT'oeout iie the answer that our program calculated). or we can'
!S90 PRINT'ar~nt our prograa listing to a printer.'
!700 PRINT
1£10 PRINT'The reaaining sections will show us how to store data on a'
1.72 PRINT'disk, so that we can save important calculations for future'
0 PRINT'use."

!740 PRINT
.!75 PRINT'Both sections are very iaoortant to the programmer and you
.760 PRINT'wiIl find yourself usino them often.'
!770 PRINT
1731 INPUT'oress ENTER';7$
1 9') GOSUB 7020
I.80 PRINT' Introduction'
1810 PRINT
!920 PRINT'From this lesson to the end of your training, we will be
18 3 0 PRINT"covering areas that are complex and difficult to remember."
!940 PRINT'Therefcre. we recommend that you have Your BASIC manual with'
1850 PRINT'you at all times. When we ask you a question, and you are not'
1860 PRINT'sure about the answer, LOOK IT UP IN YOUR MANUAL. The answer'
.870 PRINT'will also be in the lesson, but You should get used to using'
3980 PRINT'the manual. You cannot memorize all the rules in a few weeks'
1810 PRINT'or ionths. So be sure to keeo your reference book handy,'
1900 PR!NT"hether ,ou are taking a test, or making your own program.'
:910 tRINT

160
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1920 PRINT'Remember, looking up the answers is not cheat:ng, its LEARNING.'
1930 PRINT
1940 !NPUT'press ENTER';Ti
1950 RETURN
1960 GOSUB 7020
1970 PRINT' LPRINT & LLIST'
InO PRINT
1990 PRINT'LPRINT ana LLIST allow ,ou to output infor~ation to the line'
2000 PRINT'printer. They are extreieli simple to use ana they work
2010 PRINT'almost exactly like the PRINT and LIST words. There are'
2020 PRINT'only a couple of things you need to keep in mind when you'
2030 PRINT'use them.'

2.40 PRINT
2050 PRINT'First. make sure the printer is hooked up and turned on.'
2060 PRINT' and, if You are using a Cromeuco. take sure the
2070 PRINT' orinter is LINKed to your terminal. task your'
2080 PRINT* operator how to use the LINK command.*
2090 PRINT
2100 PRINT'Second, make sure there is enough paper in the printer.'
2110 PRINT' to do your whole job.*
212. PRINT
2130 INPUT'Dress ENTER';T$
2140 GOSUB 7020
2150 PRINT' LPRINT LLIST'

210 PRINT
2170 PRINT'To LPRINT a STRING to the printer, you must enclose it n'
2!80 PRINT'quotes, just like the PRINT statement. When you LPRINT a'
2190 PRINT'numericai variable, you do not enclose it in quotes.'
2200 PRINT' ou will not see either on the screen. They will onll print'
221, PRINT'on the crinter. Examples of valid LPR!NT statements are:'
222 PRINT
21:0 PRINT' 10 LPRINT 'CHFS(34)'4ONTHLY TRAINING REPORT'CHRS(34)
2240 PRINT
2250 PRINT' 10 A = 10
220 PRINT' 20 LPRINT A'
:270 PRINT
2280 INPUT'press ENTER';T$
2.90 SOSUB 7020
200 PRINT' LPRINT & LLIST'
2)10 PRINT
IMO PRINT'You may LPRINT TABs also. itust as ,ou can PRINT TABs)'
2:30 PRINT'However. the TAB function reacts differently on different'
2340 PRINT'machines. The Qeneral format for LPRINTing a TAB is:'
2co PRINT
2&60 FRPNT 10 LPRINT TA8FX)'CHR$(34)'data'CHR$(34)
270 PRINT

16
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2380 PRINT'Where X is a number between 0 and the length of your printer'
2390 PRINT'carriage. When used, the carriage will go over I colins'
2400 PRINT'before it starts to print. Some computers will not TAB past'
2410 PRINT'SO columns. You may wish to exoeriment mith yours to see'
2420 PRINT'what its limitations are. Note that there isn't a space be-'
2430 PRINT'tween the TAB command and the data.'
2440 PRINT
2450 INPUT'press ENTER';T$

2460 GOSUB 7020
2470 PRINT* LPRINT & LLIST"
2480 PRINT
2490 PRINT'LLIST works just like LIST only it outputs to the printer'
2500 PRINT
2510 PRINT'It is normally used from the IMMEDIATE mode when you want'
2520 PRINT'to see your program lines on paper it is sometimes easier'
2530 PRINT'tc find "bucs' in your program if you can see it on a piece'
2540 PRINT'of paper).'
:J50 PRIN4T
2560 PRINT'LLIST. and LLIST 100-400 are valid LLIST commanos. LLIST'
2570 PRINT'l00-400 lists !ines 100-400 to the printer.'
2580 PRINT
2590 PRINT
2500 INPUT'press ENTER";T$
2610 GGSUB 7020
2S% PRINT'LPRINT and LLLST output cata to the printer and to'
2630 PRINT'the screen.'
2640 PRINT
2161 PRINT'Is the above sentence TRUE or FALSE?"
2660 PRINT
2670 PRINT'A TRUE'

2880 PRINT*B FALSE'
290 PRINT
2701 INPUT'ENTER the letter onposite the correct answer and press ENTER';TS
2710 PRINT
2i70 IF T$= '9 THEN GOTO 2750
.70 PRINT'WONG - LLPRINT & LLIST only output to the printer'
2740 GOTO 2760
2750 PRINT'C0PRECT"
2760 PRINT
2770 INPUT'press ENTER';TS
?730 GOUO 70,10

2700 PRINT'Which of the following commands will LLIST your entire'
2800 PRINT'program to the printer1"
2P10 PRINT
2820 PRINT'A LLIST"
2830 PRINT'B LLIST ALL'

16:
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2840 PRINT'C LLIST "CHR$I34)'ALL'CHRS(34)
2850 PRINT'D LLST CHR$(34)'Ifn'CHR$(34)' (lfn is your program name)*
2860 PRINT
2870 INPUT'ENTER the letter opposite the correct answer';TS
280 PRINT
2890 IF T$='A' THEN GOTO 29"0
2900 PRINT'WRONG - LLIST is just like LIST, correct answer is A'
2910 GOTO 2930
2920 PRINT'CORRECT"
Z930 PRINT
2940 INPUT'press ENTER';TS
2950 GOSUB 7180
2960 IF TS 'B' GOTO 1960
2970 RETURN
2980 GOSUB 7i 20
2990 PRINT' Seauential Files Intro'
3000 PRINT
3010 PRINT'Remember. in the previous lessons, we learned that we could"
3020 PRINT'INPUT data into our programs, but that the data was not stored'
3030 PRINT'peraanently. If he turned the machine off or otherwise endec'

3040 PRINT'our program, all the data that we ENTERed was lost. If we'
3050 PRINT'wanted to RUN the orogram again, we had to re-ENTER the data.'
3060 PRINT
3070 PRINT'In the rest of this lesson, we will learn how to store our data'

3080 PRINT'that we ENTERed on a disk FILE. When we do that, we can always'
3090 PRINT'recall it for future use, and we won't have to keep entering'
3100 PRINT'the saae information everytime we run a program. We just have*
3110 PRINT'ts tell the program to read the data from a disk. Our life'
'120 PRINT'with our computer then becomes such easier.'
:130 PRINT
3140 INPUT'press ENTER';Tl
3150 GOSUB 702'
3160 PRINT' Sequential Files'
3170 PRINT
3180 PRINT'A disk file is an organized collection of data, such as a
3190 PRI'IT'training record, or a *ailing list. It is usually composed of'
3200 PRINT'JUST the data, and nothing else. Program statements or BASIC'
3210 PRINT'words are normally not stored in file format.'
3220 PRINT
3230 !NPUT'press ENTER';TS
3240 GOSUB 7020
320 PRINT, Sequential Files
3260 PRINT
3270 PRINT
3120 PRINT'To transfer ata frcm a BASIC program to a disk file. You must'

3290 PRINT'create a BUFFER in eory. The data is first transferred to

L".."
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3300 PRINT'the BUFFER, and then it is processed and written to the disk.'
3310 PRINT'There are two types of files that we can use in BASIC. They'
3320 PRINT'are SEQUENTIAL 4iles and DiRECT access files. We will only"
3330 PRINT'explaln SEGUENTIAL files in this lesson. If you need to "
3340 PRINT'learn DIRECT access files, this lesson will still help you'
3350 FPPNT'tecause many of the commands are similar. Your BASIC manual*
3160 PRINT"will explain the differences M!RECT access is often calleo'
:-7- PRINT'RANDON access b- some manuals).'
7380 PRINT
3390 7NPUT'oress ENTER'IT1
:4C0 SUSUE 7020
34) PRINT'Is the following statement TRUE or FALSE?"
342' PRINT
'4Z3, PRINT'Seuential files do not need a BUFFER in memory, but DIRECT'
3440 PRINT'access files do.'
i4 ) PRINT

3460 PRINT'A TRUE'
3470 PRINT'B FALSE'

3480 PRINT"C I DON'T KNOW"
3490 PRINT
3500 INPUT'ENTER the letter opposite the correct answer";TS
3510 PRINT
3520 IF T$ = 'C' THEN GOSUB 7020:PRiNT'Make a guess':PRINT:SOTO 3430
3530 IF T$ = 'B' THEN GOTO 350
7540 PRINT'1RONG - you ALWAls have to create a BUFFER in memory"
:50 PRINT' we wall show ou how in the next parts of the lesson.'
:5agj GOTO 7590

57c PRINT'CORRECT - we will show you how to create the BUFFER in the"
3530 zRINT' next ;arts of the lesson.'
5aC FRINT
:600 INPUT'press ENTER';T$

C6!' BOSUB 702)
:20 PRINT' Sequential Files
6jO0 PRINT
3640 PRINT'With a sequential file, you must access the data tne same way'
3650 PRINT'you wrote it to the disk. If you were to write the ages of
;660 PRINT'three people to the disk. using sequential access mode, you'
370 PRNT'could only read the last age you entered by reading ages one'
3680 FRiNT'and two first. They would be stored in a line. and the"
:690 ORINT'computer would have to start with the first aqe and search'
:7) PRINT'through the list Ln order, until it found the last age.'
')70 RINT'Even though this is not a fast way of handling files, the'
312) PRINT'comouter st;ll does a Good job of it. Your scores for the'
3730 PRINT'previaus tests were logged into a file using SEQUENTIAL access'
3740 PRINT*iode."

164
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3760 INPUT'press ENTER';Ti

377) GOSUB 7020
3780 PRINT'lf you wrote two names to a disk file using SEQUENTIAL access'
:790 PRINT'mode. could vou ;et to the LAST name you wrote without reading'
800 PRINT'the FIRST name vou wrote

7 "

3310 PRIIN
3320 PRINT'A YES'
:830 PRINT'B NO*
'840 PRINT'C I wish to take the 'th'
38S0 PRINT
860 !NPUT'ENTER the letter cpQpsite the correct answer';T$
737, PRINT
'330 IF T1 'C" THEN SOSUB 7020: PRINT"Have you alwavs had a drinking probles?':PRlNT:PRINT'Tr

again':PRINT:SOTO 3730
i90 IF TIS = 'B" THEN GOTO 3920
3900 PRINT'WFON6 - the correct answer is B
!O10 SOTC 3930
:920 PRINT'CORRECT - good answer"
3930 PRINT
A?40 INPUT'oress ENTER';T$
:370 5OSUB 7020
:9-, PRINT' Sequential Files Intro'
3970 PRINT
;980 PRINT"The statements and functions used with secuentzal files are:"
3090 PRINT
4000 PRINT' OPEN PRINTt EOF'
4010 PRINT' CLOSE INPUTI CLOSE'
4020 PRINT
4030 PRINT*We will te :o erino these words in greater detai! in the'
4,)40 PRINT'fcllowina sec:ions. You don't have to memcrize them now, just'

4050 PRINT'Tock tnem over. Seneralli. you wouid OPEN the file. eitner"
40 PRINT'INPUTI ,our data, or PRINTI it out to the disk. and then you'
4070 FRINT"would CLOSE tre file before coin; on.'
40B6 PR1NT
409C INPUT'ress ENTER';T$
41)0 SOSUB 922
4 1;, SOSUB 7290
£12" PRINT'This is an examole cf how to create a SEQUENTIAL file, write'

4130 PRINT'soae data to it, and then CLOSE it. We will be eiaminig this'
4140 PRINT'oroaram, and a :onanlon orograa that will INPUT data from"
4!5P PPIN-the tile we created. in the next sections. Generally soeakino"
!6) PRIIT"Iine 10 OPENs the file (we'll exolain acre later;. line 20"
41'C PRINT'asks the operator to NPUT his/her name, and line 30 writes'
4130 PRINT"the name out to a ;ale cailed 'TEST'. Line 40 CLOSES the £ile.'
4192 PRINT
422; N:PU'1 ress ENTEFRT$

!65
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4:1k GOSUB "00
4:20 PRINT"3e~uentzal access f:ies are written to a dzsk in order, and'
4230 PRINT'vou cannot access a Diece of informaton from the mide of the"
4:40 PR1Nr'1e without searching trough alL the records lor data piecesi'
4250 PRlNT'frok frst to the one that has the reccrd you warnt.'
4&64.! PRINT
4"5D PRINT'Is the above statesent TRUE or FAL3E"
&Z80 PRINT
ai FRINT4A TRUE-

4300 PRINT' FALSE"
431) PRINTIC Uhhh... somewhere in-between"
4Z20 RINT
430 INPUT"ENTER the letter opposite the correct answer';T$
4340 PRINT
4350 IF TS = 'A' GOTO 4410
430 IF TS = "C' THEN PR.NPT*hhhh.,.'%
4170 PRINTW*03NG - This is a ke: concept. please go back andk
4380 PRINT' review this section before going cn. You will be'
459" PRINT" liven the opportunitv to review in a few aoments"
440) SOTO 442C'
4410 PRINT*CCRRECT - THAT WAS !PPORTAPlT TO UNDERSTAND1'

4420 PRIAT
441! [NPUT'zress ENTER;T$

44V1 UOSUB 7020
4450 PRINT'Tbe two types of ;i1e acds, SEMIENTTAL and DIRECT."
4 4 PRINT
447j PRINT"Is the above stateaent TRUE or FALSE?"
4480 PRINT
'419, FRINT"A TH'
A40 PRINTB FALSE"

45:) INPUT'ENTER the letter opposite the correct ansaer";TS
45%, PRINT
4',0 IF TS = 'A" GOTO 4570
4150 PRINT"WRONG - the two %cdes ARE called SECUENT[AL and DIRECT'
45 O GOTO 4'83
457!) PRINT"COPRECT
4580 PRINT
4f?) INPUT'press ENTERI;T$
4600 6USUB 7180
4610 IF TS = *B' GOTO 2950
4620 RETURN
4630 BOUB 7023
4 40 PRINT, OPEN stateaent'
465 PRINT
4660 80911 7:30
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4670 PRINT'In the above program. line 10 OPENs the file we wish to make.'
4680 PRINT"Whenever you work with a file, you MUST OPEN it first, then'
469,) PRINT'manipulate the data, and then CLOSE it. If you try to write'
4700 PRINT'IDTA to a disk without OPENing the file. you will get an ERROR'

411) PRINT'nessage. (also. don't OPEN a file that is already OPENW'
4720 PRINT
4730 PRINT
4740 INPUT'press ENTER';T$
4750 SOSUB 7020

4760 PRINT'Can you OPEN a file that is already OPEN"
477) PRINT
4790 PRINT'A YE3'
4790 PRINT'B NO*
430 PRINT
421W !NPUT'ENTER the letter opposite the correct answer';T$
4820 PRINT
4W3C IF TS ='B' THEN GOTC 4860
4040 PRINT'WRONG - the correct answer is B"

4850 GOTO 4870
48,0 PRINT'OORRECT"
437C PRINT
4880 !NPUT'Press ENTER';TS
4 3'v 5OSUB 7,20
430e GOSJB 7280

49!2 FRINT'Line 10 OPENS the file in this manner:'
4920 PRINT
?39u PRINT'OPEN is tne kevword that signals tte comouter to expect three'

4c4O PPINT'more oieces of inforaation. The first piece is the letter "0"
a9,P PRINT'ar *'. '9' stands for OUTPUT. and I stands for INPUT. The'

960 PRINT'ne; bit iof cata is the BUFFER nueber. In Microsoft PASiC You'

4"7) PR:NT'iay naie -o to 8 buffers more on some vers2ons:. For our our-'
42,n, PRINT'5oses, we will use buffer #1. The last bit of data i5 the'
4;7' PRINT'fiienate. Notice that the file mode and iilename are in ouotes"

4?? PINT
"''Z, INFUT'oress ENTERI;T5

5010 GGSUB 7102
52u SOSUB 7:3C
5030 PRINT'To recap then, the format for the OPEN statement is:'

f04 PRINT
50510 PRINT' OPEN 'CHRI 4!'<moeiCHR$34',buffer "

50:0 PRINT

5t7", PPiNTI1f you are OUTPUTInq 3ATA the maode is '0'. if you are'
K0 PRINT'i-NPUTinQ data. the ice is 'I'. "cu can have up to tuffers,'

t091,Q PFINT",'cu aust declare an buffers over 2 when workino with the TRS-'

51.. OPINT" .:ust answer the BASIC startuD dlal:c; w:th the correct
5!11 C!NT'n~mber cj jes - i is the detaulti. The iilen;ma 3ust !e in'
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5120 PRINT'juotes.'
512 PRINT
5130 INPUT"oress ENTERI;Tl
5140 GOSUB 702:)
515O PRINT'What are tne two file modes?'
5160 PRINT
5!70 PRINT'A INPUT and OUTPUT'
5180 PRINT1 CHR(341CHR$34)" and "CHRS04P'CHR$(34)
51?) PRINT'C I through 4 and 4 through 8'
5200 PRINT'D None of the above'
5210 PRINT
5.20 INPUT'ENTER the letter ooposite the correct answer'ITS
5230 PRINT
5240 IF T$ = 'S' THEN SOTO 5270
5250 PRINTVWRONG - the correct answer is B'
52w0 COTO 5220
5270 PRINT'CORRECT - Way to go"
t290 PRINT
5290 INPUT'press ENTER'I;TS
5:00 SOSUB 7020
13:0 PRINT* OPEN statement'
5320 PRINT
5330 6OSUB 7350
5340 PRINT'Here is an egamole of an OPEN statement (line 1,) that opens'
5350 PRINT'a file for INPUT. Notice that the rode is 'U'
5360 PRINT
5370 PRINT*Also notice that there is NOT a comma tetween the OPEN woro'
530 PRINT'and the MO:E. tut that all the rest of the terms are separated'

590 PRINT'bv a comma.'
5400 PRINT
5410 lNUT'oress ENTER"T$
f420 GOSUB 7:)~
54:0 P0INT'What is the siqn:4icance of file modes '0' and '1'?"
5440 PRINT
!450 PRINT'A G' tells the comouter that you are coin to write to disk*
5460 PRINT* ana '!' teils the comnuter you are aoing to input from disk'
5470 PRINT
5480 PRINT"B 0' tells the computer that the files section is ON and'
5490 PRINT' 'I' tells the computer that /ou want to INTERRCSATE'
55'0 PRINT
550 PRINT*: '0' tells the comouter vou want to Orcanize files and 'I-
1520 PRINT' tells NASA to lainch the shuttle.
J5:0 PRINT
5540 !NPUTIENTER the letter coposite the correct answer';T$
5550 PRINT
i5cO IF TS 'A" THEN 30TO 5600

16B



*tfff Listing of Program 'LESSON4' **t** 07/10/93 - 01:56:17

5570 IF Ti = 'C" THEN GOSUB 7020:L1 = I:PRINT'Starting countdown now ...... 1:PRiNT:INPUT'press ENTER for
LAUNCH back to the question';T$:GOTO 5420

5580 PRINT'WRONG - the correct answer is A'
5590 SOTO 5510
5eOO PPINT"CORRECT'
ibo .I0 INT
5620 INPUT"press ENTER';TS
5630 IF LL = I THEN PRINT:PRINT'FIVE HOURS TO SHUTTLE LAUNCH .... COUNTDOWN CONTlNUES':PRINT:!NPUTPRESS

ENTER'I;TS
5640 GOSJa 7020
5650 PRINT* OPEN Statement"
f660 PRINT

5z70 GOSUB 7290
5680 PRINT'The buffer number can te any number between I and 3. If we'
5690 PRINT'use the buffer for one file, and later we OPEN another file in'
5700 PRINT'the same Program. we cannot use the same buffer number. It'
5713 PRINT'MUST BE DIFFERENT. If there is more than one file OPEN at'
5720 PRINT'the same time, then they must be using different buffers''"
5730 PRINT
5740 INPUT':ress ENTER';TS
5750 IF LL = I THEN PRINT:PRINT'FOUR HOURS TO SHUTTLE LAUNCH .... COUNTDOWN CONTINUESI:PRINT:INPUT"PRESS

ENTER';T1
5760 GOSUB 7020
51'0 PRINT'How many files with the same buffer number can we haye QPEN"
t780 PRINT'at tre same time?'
5790 PRINT
590 PRTNTIA ONE a TWO C THREE D FOUR'
5810 PRINT
592 INFUT'ENTER the letter cooosite the correct answer",Ti
5870 PRINT

5240 IF TW=A' THEN GOTO 5870
J850 PRINT'WRONG I the correct answer is A'
5960 Gala 5880
5870 PRINT'CORRECT'
533v PRINT
!990 INPUT'aress ENTER';T$
5900 GOSUB 7020
59!0 GMSUB 7230
59:0 PRINT'You must enclose the filename in quotes if it is a character'
593, PRINT'strin. However. the following is also legal:'
tq40 GOGUB 7422
50 INPLT*ress ENTER';TS

560 GOSU2 7020
59'0 GCSUB 7420
5799 PRINT'Note that a STRING tariable may take the olace of the filename'
59QQ PR01T'AS ONG AS THE STRING VARIABLE IS SET EQUAL TO A VALID NAME
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6000 PRINT
6010 PRINT'I; You use a STRING ye. .able for a filename, vcu do not enclose"
02O PRINT't in -dotes. Look at the exainnle above."

o ) 30 PRINT
6040 INPUT'press ENTER";Ti
6050 GaSUB 70-20
6060 PRINT'Is the following statement va"odV'
Si!70 PRINI

3 080 PRINT'1O :PNCR$4.''CR(31(2 SHP 1 4X 4 '4
6090 PRINT
l00 FR.INTIA YES*
6110 RRINTIB NO'
b 120 PRINT
i -J0 INPUT'ENTER the letter opoosite the correct answer';T$

i240 PRINT
!50 IF T$ = '' THEN GOTO 6!30

t160 PRINT'WRONG - the correct answer is P. XXI should nct have quotes'
1,170 GOTO WIO
5180 PRINPC.ORRECT'
LQ~l PRINT

S20INPUT'press ENTER';T1
1'); LL z THEN P-,!NT: P R I N T'hRE E HO0U RS .2 LU 1C . 2hN,7r- li 1 2QT 11)E S F IN T PU T 1,PE Zia EE

?4: PIRIN, i'rnene 10 9Eethe tie 'TEST", the :noeouter =cearch;ez
bs'0 INT,% ilab.le di'r soace 'o sae if 11e file alread I;ts 71 T'

.'.: INTi'fHESN- D:IzT. THE 2O5MRUTEP AILLN CREATE IT PUT'MATA:MLL_; ,I;

N7 Ph t'. 7 is !r E -or the ODUTPUT if INPUT aode.E 4ie!
:31, t~j1'~:pL '.E z:iEtEC -Eao0 Slv our BASIC Wil orint an EFR,Zo

PR!T~EiE jC. ' *jzst z i -e C!OS a t-e Ictat iias 0rzv~o;s51
FRFIN7%z n erao. :&catrot 6,sE ttE % jc n er a-IE; j

TP3 ZiT'). rS ' itz, t- n line !',will e-:3en ,... e
~~'],': wiiKT THEREVlDUS LATq I,% THE -'M. and! !:ne'

-1 1Z the i 1e. E'VEN IF THE F:ILE wAS SEVERAL %]tHOUSAQD

- ' '~'~CELON, 4FTE? T E ABOVE PROGR4M IS RUN. T OiLL ONLY 9E'
- Nj '': ' N OE THAT WIAS ENTERED IN LINE YI

* Seu~aIf:Ies sust 'e !oadel :nt:, 2sicr,.., Sijtec end'
z

4
. F24TIter fr:tter ta:k cut in t IE~r 6nt:rEt,. ',.U :an nzt ;U 5t K r't e
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*'kt istng vi Program 'LESSON4' tt**

!43 NPUT~rese ENTE;.";Ti
S4 7O GjOSUB T,%2O
~4 :) POINTNrrtc in the statement that oil' ]PEN a l~e ;or OU'%Tto oi
a4%0 PPINTT'arn use nufier number 3. The folename :sTE2

Q5. ?I NTC c noct u se a i nie i u aner .a:t Cun Cu ncu J z-3au a no ic

t fl 'N NU NE 3u On ANt an se T

Le ':f T'NU
t

.S~

''5 2F O. TS S THEN 3CTO tc21

Pt "iT wKNG - th' sec t.on -,s ai++cjI t -cy- 7- ;sa I:e seet "tes. how-'
S''ever. it 1u "Er. :,portant. tou a nfsn to 'eie ::l a,:er

.{r7%7t',S zu. Th correct ansiger is: 'j$

PA Fa #t::uct a c,:abt ir3e a ~~rae

~t ?p 'resE E-NTERI;TS

zt *' hEn a secuential ~i s 17PElec that 'orzerhl 'ad .r
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t
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)CLEAR 2

1 I PNT' 1'i takin; this wat in its enit:retv."
1050) PRINT'? si sh to revies seiectec areas 'or take the testi.'
1 C 6; FFPI N T2C tart to retjrni to the Yfenu.

A) ~INT2 idart to *; the the first part."

IP' ress Ee.nter :a5,tal A, B. 0 or 2 and then :ress ENTEp'; 7

* ~ ~ .: 7 :2 HEN 5019~ S770
..Zc, IF T3 *9* 6010 1250
1-0 IF TS ''A" 501Q0 1040
1146J GCSIJB !Co0

* i .J SU jili .".8

-. C'0SUB 465u"
G'~ CGSLUB C'j

j--. C1JN 'ou are -. v oone cth ts esscn. > o itt otre
.2'' R"O o teS t. ENTiE a .If c'wou art to rev, ew. ENTER i .

7F TS T1.EN*T F-71-"
'C Tt -APh~u

IN' ~ ae E :e me -i ob e r b esid E tn area ~u sln

l: ;-TJ- -zeaes I tnrOUot: and then nreSS ENjTER -,,C ENE a2t cc
PR cIT~ 'te MENU."

W k Vt 25s .cur :oc

.2 - % N:,)ST sn

LOSE 3ttpe~t

5<~II"eaireac'; stated :re;:Iou siv t -as the CLOSE -stzesent oac'
FRI4 N'te:eS:ar , zf ter ;ou were non;e !!a,,.L at,7) 1:Ur f;c !'sI

.4i RINT'tas a 'em ,iratiors t~at are -icE to ;rN.

or N *CL ISE t uer I...

*L4(, r1SEo''ga

AS* FCiT'he ornt r 255 he 4S2sor 'OSEo~e&t'C:74I



"** 2st1.,, of Prccram LESfA **07, 109 C, 'j 291

!461" PRINT'1fe41r .iUaber. if icu :nclude a buffer riater. iust that
I47' PRINT'tuifer sy,1 a c16sed. If nou do not include a oufter numter'
:!_V DRRNT'tten ALL the buffers that were OPEN will ne closec''

f5 I,)1 'OPEN' CHiRs (_4) 410" CHF$s34:" 0.3. " +CHR51f34) 4.UESTI CN"tCH S734'

:52 RIT's tne io11ow1rq oroaram ;aild dlines 20 & 2are COWd"
:54 JPNT

153') ~ RRN2 INUT AN34

1M9 PRINT'4O CLOSE'

I '%.O FTINT....et:'

10'C PRIN 4T"'A 'YES :t ;s ia"a
I1:30 PR:NT"B Nu it *ill fail because line 50" JEENs a 4;le alread., used"
A 4C PR:N

loINPUT"ENTER the :etter oco osite the correct answer';T$
Ia:PR !NT7

F0T'sIF=i"A" THEIN 6270 171,,
:31 RNWP - frE U3 'tas 'XOSEa b; line 4), soifer 3could be"

F R I N used -:Cain : re 5t."

.23 PPNT"CCSF'EC'"
72 PR'NT

:'221 P"rs ENTE :7

'S:., rE TUIRN

.7K PRNT PRIT V"
1790 PRINT
.3001 GOSuB 546b0
!310 PPINT'ln line :0 we PRINT to the file buffer that wie OPENed in line'
:9:0 PRlNT'l'Th te variable TS. Notice that the number to the richt of

iR ~INT"the PIN1l corresoornds to the buffer ruaber. If the buffer"

.9 P1NT'wesi tn.;ber 3. th-en. after Ae OPENed the file, we would
1331~~~~~ IRf~IN ' .n lne 2

P1) R:N"PM' or t ems to a secuentai dsL, O1e. hen a'o orst'



-...................

ff*f* Listing of Program 'LESSON4' ff*t ,"7 /10 13 0 14: 41): 48

'.R20 ?RINT'EN tne f le. the ccscu:er sets a pointer at the neginning'
, PR!..To- the file, when You tell the computer to PRINT# somethimng.

'94 , 0 . starts grit-n. data to the disk at the place where the'
I?.- PRNT'ao.ter .s. At the end o. the PRINTs ooeration. the poilnter
t%) PRINT'aavances. so values are written in sequence. PRINTI writes"

I-- .PRlNT"data to the disk almost exactli the wav PRINT writes data to"
4 8 , PPNT"the screen %or LPRINT writes to the ,rinter).'

!;0 ;RNT
2000 !NPUT'press ENTER';Tf
201,; OSU9 12U

PRI'T FRN1T

0:o PRINT
2iAO14 PR:NTr"otmas and semi-colons react the sate way with PRINTA that thei'"
:O0 PRINT'co with PRINT statements. If you were to write the following'
241, PRiNT'nrcgramc"
207* PRINT
SO':' PRINT'IO ^" .3'

2)91,1 PP'NT2Q .r= ."
PR- 'O !. NT

.l l' RiN7"tc a icK ,sinc PRPNT#1,A,B (as opposed to PP!NTll, ;B). tten,
PRNT"L '  w OUld Ut this on the disk 10.3 20.2'

-  R F'INT'See the e):tra s.acesT Those are IC blanks that AS:C writes to"
"I0PF;.NT' the d:sk.'

:'Z' :oR (

-70 'NP JT 'ress ENE -';
2 3: G 0SU. t 20')
-'A0 PRINTrORINTtl..,B'

....I."Te above ccead cuts this on disk : 10,7 20.2
223 PRIN7
:Z " ' .f oj use a semicolor. li ,e this, ;RINTI.AR8 then You cet:
-240 PRINT

2250 P'RINT' :. 20.:'

2Z7,) PRINT'There are on.v three soaces oetween the numbers. So to save*
"2,& PRiNT"soace on the jisk. you may want to write to aisk uslnq seai-'
~22 F ?RINT colons instead of commas etmeen your variables. Either way'
270," PRINT'.ilI *or0. .t's .;st that the commas cause 10 eatra blanks to

Z:01) PRIN e PRINT# 'd to the disk."

::.St: :tP0T'oress ENTER'ST

.,40 GCUB 5"20
St is nrong with tte follcwinq orwnam'"

::60 PRINT
...: ...~NTI0 CEN Ri,,rI .s34'.:."CHR$34)NEWPRGCHR$24

1 In7nu6II I I I



*'*** Listing of Program 'LESSON4A' **H* 07110i83 - 02:20:28

230 PRINT'20 PRINTt.4;22155
23?0 PRINT'30 CLOSE I'
2400 PRIalT
24 t PRINT'-A The made is incorrect'
2420 PRINT'B The file buffer is incorrect'
24'0 FRINT'C You cannot use semicolons between numbers in a PRINT#*
2440 PRINT'D Nothino'

2450 PRINT
2460 INPUT'Enter the letter ooposite the correct answer';T$
2470 PRINT

2480 IF TS 'A" SOTO 2520
240 PRINT*WRCNG - The correct answer is A - the acde is incorrect for'
:500 PRINT' PRINTting.'
2510 GOTO 2530
2520 PRINT'CORRECT - way to 6O"
..... PRINT
2540 INPUT'press ENTER;T

0 QSUB 536
2550 IF TS=B* - OTO 1770
270 RETURN
.-, 5 GOSUB 5200
25?0 PRINT' INPUT# & EOF"
2600 PRINT
2610 PRINT1INPUT# is slaiar to the INPUT word that we learned earlier'
2620 PRINT'anli it INPUTs data from a disk that previouslv had data'
26, PRiNT'crinted to It.'
:640 PRINT
Z 65 Z ",OSUE 55')0
2zO0 PRINT'The iormat for the INPUTI statement is similar to the PRINTS'

.670 R.NTstatzent. :t iS: INPUTS (buffer).(variablel).ivar2l.tetc)'

:b;C INPUT'Dress ENTER';TS

200 SOSUP 5200
71;) PRINT' INPUTV

2720 PRINT
273,) PRINT"INPUT3 inputs data from a sequential disk fiie and stores the'
:740 PRINT'data in a iriable. INPUTI doesn't care how data was dlaced on'
Z'50 PRINT'the disk. It could have been put there with one PRINTS'
2760 PRINT'or twenty PRINT# statements. WHAT MATTERS TO INPUT# IS HOW THE'
'7:, uRINT'O ' .. TEFMINATED ON THE DISK. AND WHAT YIND OF DATA IT I3'
230 :R'T INPUTTING.

3u ) IPUT'press ENTER'I;TS
--I' 1, 1 SUB 52f,

S2UPIN'Does the INPUTS statement check to see how the data was'

29: PRINT'Iazed cn the disk, or does it check to see how the data is'

'17



*++** Listing of Proorai 'LESSCN4A' "f*' 07/t083 - 02:20:28

2840 PRINT'terminateo?'

236C 'RINT'A it only checks to see how it was terminated - it doesn't'
2870 PRINT" care how the data got there.'
2380 PRINT
2:29 PRINT'S It checks to see how the data was placed, it ,akes a
2900 PRINT' difference how many PRINT# statements were used."
2917 PRINT
2920 PRINT'C Now THIS 3uestion is easy. Just give me a second and I'll
"'J X PR'T think of the answer. Ham, let's see... No, don't tell me.."

2540 PRINT
2955 INPUT"ENTER the letter opposite the correct answer'T$
2050 PRINT
2970 IF T$ = 'A' THEN 60TO 3010
2?80 IF Ts = 'C" THEN PRINT'TIMES UP' .. because you took so such time. you get the answer
2990 PR!NT"WRONS - the answer is A'

5000 60T 3020
3010 FRINT'CCRRECT - gooo 1ob'
3020 PRINT
3703 INPUT'press ENTER'I;TS
24 0 GOSUS 52'00

3)50 PRINT' INPUTI EOFF'
%60 PRINT
3070 PRINT'I{ we are inputting STRING data four variasle is a'
3080 PRPNT'STRING such as INPUTI!,NI, INPUT# starts putting data into'
Z090 PRINT'the :ariatle starting with the first NON-SPACE it encounters'
31K PRINT'ir the file. and ending when it encounters a carriage return or"
:Ili PR!NT'a ccma, or EOF marker isore about COF later)."
:20 PRINT
3120 PRINT'If the wariable is numeric, then INPUTI fills the variable with'
3140 PRINT'the first character that is not a snace or carriage return,'

60 PRINTand stoos when it encounters another space, comma, or carriage'
3161 PRTNT"reurn or EOF marker.'
5175) PRINT

280 INPUT'oress ENTER";TI
3170 60503 5200

3200 PRINT" INPUT# and EOF"
3210 PRINT
5220 FRINT'Here is an imoortant concept to understand about how INPUTI'
5230 PRINT'wor:s when You use STRINGs. IF YOU PRINT A STRING TJ DISK, AND-
3240 PRNT"YOU PRINT A NUMBER WITH IT. IT WILL LOOK LIKE THIS ON DISK:'

:20PRlNT
Xu nRINT' STRING DATA HERE WITH NUMBER FOLLOWING '.0l
271 FR:NT

3230 PRINT'7F YOU INPUT THIS DATA, YOU MUST INPUT IT USING A STRING VARIABLE.'
-270 %INT'WHEN fOL DO. THE COMPUTER WILL PACK THE STRING WITH ALL THE DATA'

178



*f#** Listing of Prcqram 'LESSCN4A' tI** 07,1083 - 02:20:28

3300 PRINT'ON THE LINE, JUNCLLDING THE NUMBER') BECAUSE A STRING INPUT DOE3*
.310 PRINT'NOT RECC6NIZE SPACES AS TERMINATORS, IT ONLY RECOGNIZES CARRIAGE'
1 :2C RINT'RETURNS AND COMMAS,,

7:: PRINT
3340 PRINT'Whv zs this i2portant' Because vou wrote the data to disk with'
3350 PRINT'TWO iarzab!es. and you read it back with only ONE. If you trieO
Z60 PRINT"to read the number after you read in the string, you would not'
3370 PRINT'find it
3!30 PRINT
:390 !NPUT'press ENTEP';Ti
'400 GOSUB 5200
'410 PRINT'The solution to the oroblem of how to write STRING data and"
3420 PRINT'NUMERIC data to disk, is to seoarate them with carriaae returns'
3430 PRINT'tor ENTERs). "hat wav you can read them back with INPUT#'
3440 PRINT'statement in *he same way you wrote it. For example, if you'
3450 PR!NT'write a stri.na and a number to disk, do it this way:'
Z460 PRINT
:470 PR!NT':O ..... orogram assumes file opened correctiy ......
3480 PRINT'20 PR!NTII,'CHR$:34)*PRINT THE LTRING WiTH ONE LINE and the number with another.'CHRS(34
3490 PRINT'30 FRINT#I, i,'"
35)0 PRINT
-510 FRINT*And nhen vcu read it back. use tao separate statements.'
:52) PRINT
:s: PRINTI) INPUT#I.A$
3540 PRINT'2J INPUTII.N'
355O PRINT
3560 PRINT'This will soiie the croolem of mitinc strinas ano numbers on disk."

35'0 PRINT
3530 INPUT'oress ENTER';T$

3~)GOSUP 5'?
.oal PRINT'li we were to run this program. and the name that was in the'
'620 PRINT'first record in the file was 'DANNY JOE'. line 20 would start'
x:3 ) FRINT'with tne first bvte of the first record that was not a space'

5640 PRINT'or a carriage return, and load N$ with it, it would continue'
:650 'RINT'loading N$ until it encountered either a carriage return or a'
3660 PRINT'coasa. 1 the data contained a wuoted character string, then'
:670 FRINT'all the data between the quotes woul be stuffed into NS
6B0 PR!NT't unless a comma or carriace return were encountered).'

369o PRINT
:700 INPUT'press ENTER';T$
:71) SOSUB 5200
3726 EOSUB 55:0

37" PRPNr'EentualIv, and very quickly. the string would be loaded with"
:740 PRINT'the characters 'DANNY JOE', and line '0 would print thes out.'
37 ) PRINT

1 7R



*If** Listing o Program 'LESSON4A' fffff 07110/83 - 02:20:28

Z760 PINT'Sut 4hat would happen if there was nothing in the file"'
'77C PRINT'The INPUTS statement in [ine 20 would encounter the EOF marker'
7780 PR!NT'ana an ERROR would be returned saying that the computer tried'
1790 PRINT~to input data that wasn't there.'
800 PRINT
3310 PRINT'There is a way to test to see if the ile is at the end or if4
820 INPUT*it is empty. Press ENTER to see what it is';T$
30 GOSUB 5200

3840 PRINT'The very first thing a computer does when it OPENs a file, is'
850 PRINT'it puts a tarker on the end of it, The marker is called an EOF"
3860 PRINT'marker. If we wanted to find out if the end of a file had been'
3870 PRINT'reaChed. or if the file was empty, we would test it like this:'
.380 PRINT
890 6OSU 1,40
390 PRINT

190 INPUT'Press ENTER":TI
I20 GIS-116 5200
70Q GOSUB SS

140 PRIN'
350 PRINT'If we had orinted a thousand and one names into the file 'TEST"
7760 PRINT'the computer would put the EOF marker in place # 1002. and'
970 PRINT'when we used the EOF~buffer U1 test after name 1 1001, control'
780 PRINT"wculd pass to line 60. All the names would nave been orinted"
'90 PRINT'Notice that we never re-OPEN a file if we haven't CLOSED it.'
4000 PRINT'If we tried to re-OPEN an alread, OPEN 4,le, we'ld get an ERROR'
401 F RNT
4020 INPUT'press ENTER';T$
1030 60SU6 520 -

4040 PRINT" INPUTI and EOF'
4050 PRINT
460 PRINT'The format ior the EOF statement is :'
4070 PRINT
4080 PRINT'EOFtbuffer 1)'
4090 PRINT
4100 PRINT'Where buffer number corresponds to the buffer number of the
4110 PRINT'file vou are testing .

4120 PRINT
410 PRINT'Remember to onli use the EOF test on a file that is OPEN '"
4140 PRINT
415j INPUT'oress ENTER';TS
41.0 OSUB 5200
!17,. PRINT'Supoose we have a file called 'TEST' that is full of numeric'
4190 PRINT'data. What is wrong with the following rooram if we were'
a90 PRINT'trying to print the +ile out to the screen?'

4200 PRINT
421o PRINT'0 OPEN'CHR$ I

130



** Listing of Program 'LESSQ'N44' ewef 07110183 - 02:20:28

42120 PRINT'20 IF EOFU1) THEN STOP'
4230 ' PRINT'730 INPIJT1.N'
4240 FRINT'40 PRINT N'
4250 PRINT"50 SOTO 10'
4260 PRINT
4270 PRINT'A Nothing*
4280 PRINT'S If 'TEST' is empty, the EDF check won't catch it'
4290 PRINT'C Line 50 should be SOTO .70'
4300 PRINT'D The file mode is incorrect'
4310 PRINT
4320 !NPUT'ENTER the letter opposite the correct answer';TS
41';0 PRINT
4:40 IF T1 'C" THEN SOTO 4380
4350 PRINT'WRONS - The problem is that the program trys to re-OPEN the'
4360) PRINT* file that hasn't been CLOSEd. Correct answer is C'
4370 SOTO 43J90
4380 PRINT'CORRECT'
4390 PRINT
4400 INPUT'press ENTER';T1
4410 6OSUB 52.00
44210 PRINT'What is wrong with this procraa?'
44730 PRINT
4440 PRINT'tO GPEN'CHRI(34)'I'CHRI$(34)'.1.'CHRWI'4'TEST"CHR(34i
4450 PRINT'20 IF EQF 12) THEN STOP.
4460 PRINT'3.0 INPUII,Nl'
4410 FRINT"40 PRINT N$*
4480 PRINT'JO GOTO 20'
4490 PRINT
4500 PRINT"A The wrcn4 buffer number is used'
4510 PRINT'? Ncthir;'
4520 PRINT"C There is no END statement"
451'; PRINT
4540 INPUT'ENTER the letter opposite the correct ansoer';TS
4550 PRINT
4560 IF T1I 'A' THEN SOTO 4'490
4570 PRINT'WRONG the correct ansoer is A'
4530 SOTO 4600
4500 PRINT'CORRECT'
4600 PRINT
4616 INPUT'Press ENTER';T1
46,'o GOSUB 5:60
46:0 IF 71="B' GOTO 21580
4o4f) RE'URN
4650 G03UB J20.J
46,40 PRINT' SUMMiARY,
467) PRINT

'81



't*lt L5tIn Of Program 'LESSO4A' ,f*1* 07/10183 - 02:20:28

4630 PRINT'In this lesson we have learned a great deal about file input'
4690 PRINT'and output. However, there is a great deal of information"
41v PRINT'that we have not covered.
4710 PRINT
4720 PRINT'The purpose of this lesson was to introduce you to the fund-'
47Z0 PRINT"datental ideas behind sequential files. You should combine'
4740 PRINT'this knowledge with the preyious lessons, and do some outside"
4750 PR!NT'studyinQ on your own. After you take the test. you will be"
4760 PRINT"given an assignment that will include many of the techniques'
4770 PRINT'we have already learned."
473) PRINT
4790 PRINT"On the following pages, there is a orogram that uses what we'
4800 PRINT'have learned in this lesson. Study it carefully.'
4310 INPUT'press ENTER"zT$
4820 GOUB 5200
4830 PRINT"The purpose of the orogram on the following page is to update'
4940 PRINT'a data ;iie that contains STRING data. It reads in a file'
4350 PR!NT'and simultaneously writes out the same data to a different"
4860 PRINT'file. When you update a file this way, you end up with an'
4870 PRINT'udated file that has a different name than the one vou started'
4880 PRINT'with. While you are studying the program, think about how"
489,1 PRINT"you would do it without changing the filename.'
4900 PRINT
4O!1 FFINT"HINT: the program would have to read the data into an array"
4920 PRINT'and then add data onto the array, and finally write the whole'
4910 PRINT'array tack out to the old file.'
4940 PRINT
4950 PRINT'Ncte how the comeents are inserted. Lc:? up why this is legal'
49aO PPINT n your BASIC mania' You mav be surprised '"

4970 PRINT
4,9)0 INIPUT'preSS ENTER';TS
49o! SSUB 5200
f, ., ORINT'l CLEAR 50 . Clear: strinq space"
5010 PRINT'20 INPUT"CHR$(4*Irnout f~ienaae"CHR$24)':!$"
5021) PRINT'30 INPUT"CHR$(34'"utput fienae'CHR$(4}';O5
503(0 PRINT"40 PEN'HR$:4vI!cHRs24,l.l$ :'OPENs the INPUT file"
504j PRINT'F0 OPEN'CHRt(34)"O'CHR$(34)1.2,0t :'OPENs the OUTPUT file'
5-50 PRINT160 IF EOF(Il GCTO 1 0 :'Checks for end of file in fIle #1"

..u PRINT70 lNPUTEI,D$ : INPUTs data from file #I"
5070 PRINT"80 PRINT42,$ :'PRINTs data to the new file"
5C30 PRINT"'9 GOTC 60 :'Goes back for more from Tile #1"
5009 PPINT 60 :NPUT*CHR$134)'ENTER DATA (enter 999 to stcon'CHR$S;4r,;D$'
5100 PRINT "ll IF 05 "CR04}9'CHR$24!' GOTO 140"
!!Q PRINT'12T, 0QINT#2.D; :'Updates new file with ;'our data"
50 ,N G CI, .C... :'Goes back until line 1. sees

tI ?PINT*l10 ^.LOSE'



ffftf Listing of Progras 'LESSON4A' *'f* 0710183 - 02:20:28

5140 PRINT
5150 INPU'JWe assume a legal input file Dreviousl, existed... dress ENTER";T$

5160 GOSUB 5360

5!10 IF T$="8 SOTO 4650

5180 RETURN

5190 REM + This subroutine clears the screen on any terminal
520 FOR I = TO 24

5210 PRINT
5220 NEXT(
'1) RETURN

J24 REM +* This is the menu subroutine

5250 PRINT' LESSON 44

5260 PRINT

5K70 PRINT
5290 PRINT'This is the second part of a two Dart lesson. it is divided"
5290 PRYNT'into the following sections:"

5300 PRINT

5310 PRINT*11 CLOSE 3) INPUT) & EOF"
5320 FRiN'2 PRINT# 4) SUMMARY"
5330 PRINT' 5) TEST"

5740 RETURN

5350 REM +* This subroutine lets student rev:ew a section
C5,)O GOSUB 52
.,70 FRINT*Which do -oo wish to do"

5780 PRINT
5390 PRINT"A Continue on*
5460 PRINT'B Review this section again"

t4 PRINT

54>0 INFUT"-ress the letter opposite the correct ans.ver ano press E!.1EP-,1T

5430 IF TS = '' OR TI = 'B' THEN RETURN

5440 6-T0 570

545.) PEN +* this ubrolutlne is for sequential intro. egamale

!46%, RINTIO OPEN *CHR4)"nCrP€)34"!."nR 3TESTCHP$.4

5470 PRINT'"> NPU1CHR$134)"Tvpe in .. ur ..aae and press ENTEP"CH$5:-i'VI
549: PRINT'>) PRINT#!.T$'
54(, PRINT"42 CLO1E I'

55.0 PFIN

5,5' EN *4 This subrsutine is for the seouential files intro ex-ole
f, P N ',, I N1. N 'C R 'I"ESP$1'24," .CmRS 3 '.4) - H $ '-4;

554, PRINT"Z. *NPUT #.Ns"

St.. PV'A,' ASE 1'

. '.. NT

1.3i F E:P
f -. iEM- T i sufr:uti-e ;s tor the OPEN statesents examole



AD-A134 386 COMPUTER ASSISTED INSTRUCTION IN BASIC(U) AIR FORCE
INST OF TECH WRIGHT-PATTERSON AFB OH SCHOOL OF SYSTEMS

NL AND LOGISTICS D J CREAGAN 28 SEP 83 AFIT _LSSR-29-83
UNASSIFD F /G / 2  N

EhEEEmhEmhEEEE
EEEmhhhhEohEEE
mhhEEmhhEohhhE
EhEEEmhEmhhhhE
EhEEohEEEmhEEI



_4s 1~ 2.8 112.5
1.0 WE M

mum

-4 2.0~-L

iiii

1111.25 11111 1.4 11111.6

RAICROCOPY RESOLUTION TEST CHART

NATONAL RUPEAV 01AO ARS16

II
R~

* - . * - -

L._ ___



to+#a Listing of Program 'LESSON4A' fff 071/8/3 0 2:20:23

5600 PRINT
SbI') PRINT!! AS = CHRS$34)'ESTCPP$,X4
562?, PRINT81Q OPEN 1C4$j4 'HF(, 1jAS

.6:0 PRINT
';640 RETURN

5650 PRINT%(,' OPENCHR5 4PCH$ICH.Rt4 H134)TESTCHRS(34 1

516I? PRINT120 IF ECIF I) THEN GOTO 60'

5680 PR!NT140 PRINT NS,

5699 PR I T 151, 3010 10'
17t,. PRIVT60 PRINTICRS(74ilEND OF FILE ENCOUN1TEPE)DHRt!4)

j7lu PRINT170 CLOSE 1*

572') FR!NT ......... more of the prograa or an END statement'

577,,, RETURN
5741j FUN MENU'
5 11t, PP11T
57S 'P[Ip5T'GIN TO THE FIRST PART -WAIT ONE MaMENT'

5770 RUN 'LESSON4"
5790 GOSUB 5200I

5P ?RNT"Going to TEST 4 -please staridbj'

5200 RUN ITESTV

581," END

184



**##4 Listing of Program 'TEST4' 1 07/10/83 - 02:58:Z7

1000 REM **
1010 REM ff LESSON: TEST4 VERSION: A AUG 8
1020 REM ff AUTHOR: CAPT DAN CREAGAN
1030 REM H AIR FORCE ';NSTITUTE OF TECHNOLOGY
1040 REM i
1050 REM ff VARIABLES:

1060 REM i N$(X) = NAMES ARRAY. USED TO READ IN SEQ-
1070 REM UENTIAL NAMES, AND TO WRITE OUT
1080 RE1 ii UPDATE NAMES.
1090 REM is S(X) = SCORES ARRAY - USEP TO READ AND
1100 REM i* WRITE SCORES
1110 REM ( 0X( = ARRAY TO KEEP TRACK OF NUMBER OF
1t40 REM is CORRECT ANSWERS. IF AN ARRAY
1130 REM I, ELEMENT EQUALS 1, THE ANSWER WAS
:140 REM 14 CORRECT

1150 REM ii

1160 LLEAR 3000
!170 GOSUB 4400
1180 D!M N$IIOQ0)
1I%' DIM 0(100

0'j?) DIM 5(1001
121!0 PRiNT" FINAL TEST (lesson 4)'
1220 PRINT
1 20 PRINTThis test consists of 10 questions, you must qet 70 rercent'
1240 PRINT"of them correct to pass. (that's 7 right out of the 10 Ques-'
1250 PRINT"tions). Use only capital letters in your answers. don't'
1260 PRINT"include extra spaces or letters. When you successfully comolete"
1270 PRINT'the test, vou will be given a homework assionment that will"
1230 PRINT"bring many things tagether for you. GOOD LUCK"
1290 PRINT
I200 INPUT'oress ENTER to continue';T$
110 GOSUB 4400
!320 PRINT"When You LPRINT data you must be sure the printer is on, has"
2330 PRINT'enouoh ooer. and is properly connected. LPRINTinq does not'
1740 FRINT'send output to the screen."
1350 PRINT
160 PRINTis the above paraqraoh TRUE or FALSE?"
1370 PRINT
!350 FP!NTA TRUE"
2790 FRINTB FALSE'
i400 PRINT
141(' GOSUB 4470
:42? PRINT
14:) IF T$ = 'A" THEN GOTO 1470
1440 PRINTIWRONG - the c.,rect answer is A"

1450 PRINT" part I, LPRINT'

185



*t*Listing of Program 'TESTA' * QR13-0:33

1460 GQTO L4M

:470 PRINT'CRRECT"
1490 Q(!) - 1
1490 PRINT
!S00 [NPUT'press ENTER';T$
131 SDSUB 4400
1520 PRINT"What Ls the command to list your program to the printer"
1530 PRINT
1540 PRINTIA LURINT 'CHR$(141"(filenae)'CHR$(34j
150 PRINTB LIST 'CHR$(j4)1(filename)'CMQ)Ai
1560 PRINT'C LLISTV
1570 PRINT'D None of the above'
,580 PRINT
t590 GaSUB 4470
1600 PRINT
1610 'F I = C THEN 60TO 1670
1620 PRINT"WRONG - the correct answer is V"
1b63 PRINT" Answer A would print the werd 'filename' to the
1640 PRINT' printer, answer B would cause a syntax error in BASIC.'
150 PRINT' See part 1, LLIST."
1660 SOTO 16 0
167 PRINTC RRECT"
1680 (2) I
160 PRINT
t710 INPUT"press ENTEP';T$
,710 GCSU 4401
?-0 PRNT*Y3u tay access the aidole record oi a sequentzal f:Ie without'
17:0 PRINT'readine in the records that are in front of it.'
1740 PRINT
171) FRINT'I; the above statement TRUE or FALSE"
2760 PRINT
lV", FRINT"A TRUE'
1780 PRINTB FALSE'
179) PRINT
1200 GOSUB 4470
1310 PRINT
1320 IF T1 = 'e' THEN GOTO 1880
13'0 PRINT'WRONS - the correct answer is B
1140 PRINT" The only way to access a record in the middle of the'
1850 PRINT' file is to read the records in front of it."
18B0 PRINT' 3ee part 1, Sequential Files.'
1 70 30T0 1900
! 88, PRINT'CORET"

L') PRINT
1 I0 INPIIT'oress EN7EP";TS
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t*I*e Listing of Prooram 'TEST4' ***t 0710/83 - 02:58:37

1920 S6SUB 4400
1930 PRINTTo transfer data from your file to a disk, the computer must
1940 PRINT'first send the data to a buffer where it is processed, the same'
1950 PRINT'is true for transferring data from the disk back to the'
1960 PRINT'comouter.'
I970 PRINT

;380 PRINT'Is the aboie paragraoh TRUE or FALSE?'
!990 PRINT
2000 PRINT'A TRUE'
2010 PRINT*B FALSE'
2020 PRINT
2030 BOSUB 4470
204 4, PRINT
2050 IF TS = 'A' THEN 6010 2110
20 0 PRINT'WRON8 - the correct answer is A'
2070 PRINT' Buffers are used for all data transfer between the'
2080 PRINT' computer and the disks.'
2090 PRINT' See part 1, Seauental files, and part 2. OPEN & CLOSE'
A1. 80T0 2130
2110 PRINT'CORRECT'
212u 4)=1
21'0 ORINT
214 :NPUT'press ENTEP';TS
2150 GOSUB 4400
2160 PRINT'Yo- wish to access a previous,- created disk file. you will'
2170 PRINT'read in the data and use it to make an important financial'
2130 PRINT'decision. Which of the following statements will ooen the file'
2190 PRINI'and read the data into buffer 5. The filename is B52DAT'
2200 PRINT
210 PRINT'A 10 OPEN'CHR$!34)'0'CHR$(34)',I,'CHR$V34)'B52DATICHR$ 4
2220 PRINT'B 20 *PEN HR5$(74' HR!34'.I,'CHR$('4)B52DAT'CHRS( 4)
2230 PRINT'C 30 OPEN*CHR"341'!CHRS 34i.,5,0AT'
2240 PRINT'D 40 OPENCHR$ 34)'I,5,'CHR(34)'.'CHR(34'B52ATCHR$(34)
2250 PRINT'E None of the aoove'
2260 PRINT
.270 605UE 4470
2280 PRINT
2? IF T$="E' THEN GOTO 2380
2300 PRINT'WRONG - the correct answer is E'
23!0 PRINT' the correct say is OPEN*CMR$(4)'I'CHR$(4)'.5.'CHR$(34)'B52DATCHFV$34)
1-20 PRINT' Answer A tries to open the file for output, answer B'
2330 PRINT' misplaces the 'I' and buffer number, answer C doesn't*
2:40 PRINT' have quotes around the filename, and answer 0 should'
350 PRINT' have Quotes only around the 'I' and the filename."
2:60 PRINT" See aart 2. OPEN"
2371 GOT 2400
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*fef Listinq of Program "TEST4' l*Wi 07/10/83- 02:58:37

2230 PRINT'CORRECT'
,;?0 9(5 I
2400 PRINT
2410 INPUT"press ENTER';T$
:420 3OSUB 4400
24.0 PJRNT'Nhat is wrong with the program beJow (assume the END statement'
240 PRINT'in line 20 automatically closes the files when it is executed)'
2450 PRINT
24aO PRINT.0 OPEN'CHR$!34)'!'CHRt(34)I,"CHRi34)TESTCHP.$(34)
2470 PRINT'20 IF EOF(1) THEN END'
2480 PRINT'30 INPUT#l,A$'
2490 PRINT'40 PRINT AS"
2500 PRINT ' '.O0 10'

220 PRinT
25'0 PRINT'A Nothing'
:540 PRINT'S A 'File already open' ERROR will be generated"
255o PRINT'C The wron. file jode is used"
2560 PRINT'D Line 20 is illegal"

:570 PRINT
Z20 GOSUB 447f'
2!?) PRINT
600 IF TS = 'B" THEN GOTO 2650

2610 PRINT'WRONG - the correct answer is B'
2120 PRINT, Line 50 should be 'GOTO !0' to fi% the probIem."
260 PRINT, See part 2, OPEN and CLOSE'
2640 GOTO 2670
:550 PRINT'CORRECT"

2660 Q(6) = 1
2670 PRINT
280) :NPUT'oress ENTER';TS

&0 GOSUB 4400
27!0 PRINr' he CLOSE word say be used without a buffer number; however,'
2710 PRINT'wnen vou do that, Dnly the most recent file is CLOSEd.'
2720 PRINT
2Th) PR!NT"ls the above statetent TRUE or FALSE?'
274 PRINT
27TO PPINT'A TRUE'
27b0 PRINT'1 FALSE'

:77!) PRINT
2780 GOSUR 4470
27?v PRINT
23(0 IF 1 = '8" THEN GOTO 2860
2810 PRINT'WPCNG - tne correct answer is B'
-sit PRINT' When the CLOSE word is used without a number. ALL"
28:0 PPINT' te orevyiusv opened files are closed.'
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*tif Listing of Program 'TEST4' *mnn. 07110/83 - 02:1e: 7

:340 PRINT' See Dart 2. CLOSE.'
220 GOTO 2880
2860 PRINT'CORRECT'
2378 0;7) = I
2890 PRINT

2890 INPUT'ress ENTER*;T$
2900 GOSUB 4400
2910 PRINT'What is wrong with the following proaram?'
2?20 PRINT
2930 PRINT1O $
2940 PRINT'20 PRINTII,I0:20;30-
295. PRINT*30 CLOSE'
2?60 PRINT
2970 PRINT
2930 PR1 T'A Noth~nq'
29M0 'RINT"B Wrong file mode is used'
3000 PRINT'C The CLOSE statement is invalid'
:O:U PRINT"D The PRINT#! statement should be INPUTII'
5020 PRINT
:0:0 SOSUB 4470
5)40 IRINT
:'50 IF IS = 'A' THEN GOTO 1090
3060 PRINT'WRONG - the correct answer is Al
3070 PRINT' See part 2. OPEN and CLOSE'
3080 GOTO 3110
:090 PRINT'CORRECT'

5100 9 =

31I') OR1NT
32 INPUT'press ENTER'I;Ts
'1u GOSUB 44U0
314C PRINT'You have opened a file correctly. and you now want to read in
3150 PRINT'the data from it. Tvoe in the command you would use.'
3160 PRINT'Use line number 10. a space. and the command. Use buffer #8'
3170 PRINT'and read the data into variable As"
310 PRINT

21jQ LINE INPUT'ENTER the command now ' ";TS
3200 PRINT
'21:' IF T1 = "I) INPUT8. AS" THEN SOTO 3250
3220 PRINT'WRONG - the correct answer is : 10 INPUTI,AS'
;2:0 PRINT, See part 2, PRINT#. and INPUTV'
324') SOTO 3270
725f) FRIN T'CCRRECE'
3260 719)ZI
3Z7 PRINT
3230 INPUT'=ress ENTER;TS
32?0) 60SUD 44 ,')

:39



Li** sting of Program 'TEST4' f"iii8Z,

33Z)0 PRINT'What is wrong with the folowinq program'
17!O PRINT
7220 PRINTIV) IF EOFU11 THEN 6010 40*
':330 PRINT*20 !NPtTSI.AV
34C PRINPDQO GOTO 10'
'MO0 PR'NT140 CLOSE*
:'461 PRINT'50 END
;-'70 MIT

K) F PINT"A Nothing'
4,,'. PR7INTTS The file wasnt pronerly ooened'
3*00 PRINTC Nothing wiji happen with the data'
3410 PRINTID The END statement is net needed'
':420 PRINT
:40 GOSUB 4471i)
:441) PRINT
3450 IF T1 'B' THEN GOTO J501
'41c. PR!NT"WRONG - the correct answer ~s 5"
:41, PRINT' The file should be coerned Weore ant ELF :neci is acne.'
34K0 PRINT' See dart 27'
4') GOTO 1 2
~0)pp:4NT'CRRECT

:S20 ppi,47
:!3' NPUT'oress ENTE IT

'"S4 G'JSUB 44CC
3 ZR O. TO 10

J;'70 NEXTX
27560 FRINT"You have finished the test. out of !C pcss:tle correct ansifers!

?0~2 PFWT~'vo scorec '*"

311) 1; Y o TiEN PRINT*YOU N.AVE PASSED

1F y HEN GOra :7")
'P4'INTI!,DL rfAVE NOT PECEIYED ElOUGd P,0iNTS TO PASS"

':cP!4T YCU SHOULD KETAKE LESSON4 41,

iT'u a i Xe r e tjrned t: the M1en.."

:7: jCTJ 449U

R:VTrDo Gu want ocur sccre 'ecorded 3,,i a eriare--.. i:E'

"4 N-,' ES*
7 N



'ff':;o raai 1574' 1)f*" UT 3: v 8.-

,77) IP>w~wT
E7 0,1 S " TH E N 601ri0 43)

5 al RI T1e ase :zst act -. a t es t -.or itor far an a den t,# i a Nor 1 t hat'

35 ~IW' f *ou have airea entered a sccre ereiviouslv;, "v: sure to'
3%PRINT".eter tne same namne .ou usee before. Ease ali :a~laIV'"

'30. INP '-NIE? dour nocri or name new,"!I

CF:~~ TH E GOTd T 7990f,

42,00 5!'1
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*tt* atin 2TProcra 'TESn T *V1:i~: :32

42:# ?ITL.1VN

42 N'. PR T 4 1S

~25c IF ':1 HEN RETUIRN
:-4 1",FRNT'fOU NEED INFROVENENT IN THE ;OLLOWING 4REMS:-
4270 'PINT
423U 7F O1~ 0 THEN PRINT" LPRINT"
42 IF2 THEN PRINT' LUIST"

IF 0, R C Q 4 THEN PRINT" ;eouentlal Fi~ec'
IU [ S Q5 = CR Q i = 0 JR C; THNEN PUNT' OPEN and ICES'E

-Th A OF 92 IE0) = LCR -t' hEN FPINT' RIT.NLI r
N 4l4 iO-# ~

C4~ NLT~rsx &EE'TS

"'R : 'T : '

.P.

5' E' C, '

f9 F,, T 1
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*#.t st.nc of Prscra: 'LESSCNMI~ 713/3-0:01

IC EM * TIS R23A~ STARTED 2N 1JUN 1993
R 4 Au'R: ZF T AIN DAN i J R PE ASA N

L jj. -- tl , "IE S 1GN AUGUST ;3

-1PRINT

Ai .!: 2o Institu.te Tecnnoioc t'

E - .: *ean th.e st.dent now :o LseSURTIE
An 7d .IRR fu nrs.

ao -art~r - A.et

:J ,arto toc 'o t'e second oar,.'
.4 1 'n. : tL r etur n to:e lEr...

f 4F55j'r a si E.tEr ca:;ta A. 3. C. or L and Itt res; EVSYIT;_
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tOI IF TI:''3:
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*~'~ ~:ttn ot-oas 'LESSONSu/iE3 02:

S3,0'. 4C11:11

:.17 -%!ease t-ioe ,.I te tner :Iesiie tI area ;GL : C
NT e~ i iw i tr ojn f; e.d h en ZTC rs: 2T7 ziE r 2 an c

* , E'T ress ENTER noi r etsr to 7 : reinu

"i 4, Wt S G'our c c '. c

IN % SL '2+ 040,00.90

NTN~OUT~

'ti;QlT4r.> tne last e::s.Cde ot ouLr csI';utEru:Ed :Oi. 1e aSS-ore! oU a"
W ;iawr r:lb!e *tat deai t wctS d.e Er 0~

Y' PINT 'It ircidjed ik-Oct :itne :zoncEct=n at we haze been ctuidv.i-
:Z .1. .0co nc a-e :,n te awnnii 2ar: , the -Curse. -,)a! r;.t

NT: :o :Lrire:ainJst dorie ctS te narc carte -, BAS.

17 -. s T5 at ai ;e eahatcL S5.C2 . we iuc
. tersit ter ' 17tSICo rue Lesson.1U -Irtr rue we 1EflE

C, I Nc~T *,. i ''3ae f o how the, Cr~: E-C t~ln 0:, :nui

:IF iNT-;~sjv:N '

cri:.e'4are ur;- eah I esson.n e Eohac::e dc" n;.e:i

: j--'N'":re A n C . crzrru:: t at oe .ae rEo atoujt. Trues

c t e t Go t our 'Lr ItIe tk3. a: an a r c-
£ ee,.e : Z O.cute' ;cr anothe.r l esor 34:

- * -,SLIROUTINE3'
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* !N4 use :,ie worc 'CUT:NE' to ieecrl.te 'RE statEIIentS in the'
'4 lT'r g o a :r2Qrag. EB TNE ;s ued to escr lb"

~ P~N'%n~ntcrora3 tht as5 tu~t. attached to the. nai rooac
- 'd uEA to oeriori a euni-task tnat. for sate reason.'

PA 7::ssoEcia: attentt,.,

- i uaU. e .sz suorout,-nes to do tachs on'.ch we O:ror
> :'"'7 -r n cur orocraa such as onintcnon out a menu after,

- ~ ~oh odle f W orograS :snd0 a student.
PI 7N "'l aL waih we COK. ha~le to or*te tte menu orocraet once and

c~ r : t Ah En . e nedjI st.'

-, R!?itf'4n iwouid me wnft to. -se a sucrout:ne''

1- !14 T o A c tose oarta of the -%rr at a r e s aC oEn
- ~ ~ ~ 2 JK' T c NER tne rorma: rout~ner'

- ~the :EttE7- :oooclte the :orrectainzeoer";is

* 1'i 
T  EN 3tTC ,!r

N-P3- ts was eu *ce to an eae,, cueetson to arE.45r.
5t we screwed .;o sacEhc.. 4'e %1'. snt 3o; tack tO tt'

't TC a~ res ETT r";T$ tE 2S

- ~3 ?Ri. 'uor~t~ne ae ass-ooores tatl me out in our masn orocra.
7 'a '. ntr ne ECo tnIec. we :an, go t o thee. oer for e the'
Pz tT are :E It to do, and , et Urn to the raI i orac.

N ' T ' u, trout.noE oner 'roef other fr is of or oqram oont.
1 NT '-,3t the: A1LOg:O ,ET :;N CDN .TROL I N TENN HT

- cN~c'L 4 r-Wc I4E ETEEN r(C ZE Tat Teare ou

:a.' aE ea: 4 - a, fthiEre n in~ a o-a0. alte
'cute ~>1 oecer nere the :a.' ce ir:e. and when'

'.'utO ao 1:one '.t !ot. cont'3. W1s1 IC taz to"

"3 '-'N n.e a'E-!E' rat fo-owe the rca>:na etatement.



*~'fL~t~cof Proaras 'LESSCNZ' 0** 07'0, -

:70PR IN T
2Z0t INPUTM~ress ENTEIR;TI

:: PET, U BR UTINES'

3'JI P 'N!" i ou have 5tuflt a .caraa thiat nas to cantlnualy rnt'
::BO '9NTcut a rstasklna thie users if tflei want to review,
:5To PRlTnorev:ous sectons of the zrogras trat haye run. you naouid"

74))P9N7 0 ihkeiv use a suoroutine to ask the euest'on. return to3

:4!!j PRN'tte main crooraf wit tne ansoer stored in a variable,"
O' R'n~a tranch to the right oart of tne procras. blased on thie"

74.FRINTanewer."

4 PRIV-te 4ol~own; ~s an er!aeele Such a prccram'
-jc, PRUNT

7b;NrLrk'oress ENTER"iS

'GcQhB 4110I

4?CP1 FRiNVWe wil exe-Klore tsne ian ooirtc tf this routtne in the next
T0NPUT 'Sct_.Cr. Press ENTE t go on";'$

"10 PRINT

4 RINT4here Joes contro transfer vnen a subroutine returns to the3

SPRINT 'ia:r, -:rccrai'
356, PRI N T
:7'; PRIN '4 T he flEoInnlno 0± the crooraal

R510 TRINTB The call1 ,no stateuenv
75') PI.1T1  The etatesert after the cel::3 statement0

3;Vj pPINT None or the above'

L>' NPT"Enter the letter :ocosite the correct ansker'C 75

>5 ' PFINThWRONS control 1s transferred to the statement after the
P~ PRI NT0  cal in4 statement. The correct answer :s C'

>30) PR INVORRET - Zuser iob .Now we can oo on'
>tOO PRINT

7: F TS B 3070, 7300)

4 012RIT 00 EUN

I FR



*t.m L~st~no of Fro~ras 5 ..... . ,,,1.' K 03:20:11

4:cFRINT'The set of statements that ,ou use to .aplesent a subroutine"
.0 PRNT's iade of the GCSUB and RETURN words. The rOSUB wor5 is used,
4.4i0 'RINT'almost e.,acti, :ike t0e 'SU, statement. You out the line'
4'jj PP:NTuater o the start of the subroutine on the riaht of the GOSUS'
4u, . RINT*'o-. Oten the comouter gets to it, it transfers control to'
V7> Pc!NT'the surout:ne. ohen the suoroutine is done, it returns to the"
.. Q) -,"mar. orograa b% usii4 the RETURN statement. You cannot GTO'

, . P* NT't~e main .rov.am frcm s Eubroutine without risking disaster.'

, :N-'.ou snouad always use the RETURN statement."

.4 'F1

' . t e and line 90 ca61 the subroutine. and !ine 10010 RTURNs'
, t tN - e apororiate statement. press ENTER;T

'-j. FqINT'"U :Ire , calis the sunL:ustne. what line gets controi after"

4:,. :FUTrt C cETLCN ztateaept .... ENTER the correct line ruaber";TS
3-' . ! =F S i

4:40 44. T IN 26)
: ONTG: - the correct answer :s lne 5,P

4:S GTO CS:
426C :NT"CR;E:, - You are oettWon GODOQOO cocod!'

:.6: PFNT
4: n ors ENTZR-:TS
47 GCSUB 2100
42 PRINT" GOSUB 1 RETURN
4290 FRINT

4>' F'RINT"You can have aore thar, one GOSJB ;n a Drooram, and ;ou can"
410 PRlNT"ha~e more than one RETURN in a sutroutine. If you have more'
42, FRA "*,, n one RETURN. then the coomuter will return when It reaches,
47:0 PRINT'te 4irst RETURN statement it comes to. Generallv sneakin.'

4:4;) FPNT,cu shuld tr,; to limit the number of ey-ts froa a subroutine'
4.C "RINTbecause ;t can get ver: confusing if you have RETURNs stuct'
47 6) INTal1 o er the place. It is usuallv possitle to have onli one'
47) PzlNTetit to an, proqram or suoroutine.
,730 PRINT

4396 INPUT'press ENTER":Tl
4 4 V,) HsEu? 2I
4 4! PPINT"s te io£lowinq rogram valid ?"
14:r PRINT
4 4, 1PT" IN PUT 'iR$S 4 'Enter a number between 0 and 2'CH$ 4)";'

197



t*** Jstinc of Program 'LESSCNS' *ff*f 07. 1 J/ a - 11): 2 0:11

4450 PR714I"0 00SUS :001

4460 PR!3T'40. END'
1470 PRINT"100 IF N .10 THEN ORINT 'CHRS 4"Nuber is less t0an 10 HR$m34)' ELSE 501] :20'

4480 PRINT'1110 RETURN"
4490 PR!pI2*1) IF N 1A THEN PRINT "HRWW4Nueber is tore t.'an I'C1HRiV34 ELSE 5010 140"
45001. PRINTIO: RETURN*
110, PR:7TI140 PRINT "CHRI 4Your number is 1v"C.4RV:4i

49-20 FRINT*150, RETURN"
4530 PRATr
4514') PRINT'A ves. i4t confused y too many PETL'RNs
44 PRINT'S No. the orogram will neter get :assed line 220*
't5:~ PRINT

45- ( INPIJ7*ENTER the letter opposite the correct answer';T$
4570 PR!NT
453n IF T$ = 'A' THEN 6010 4610
4590 PPIN-WRGN6 - the cnl; problem is a ccrfusinc nt;ber of RETURNs"

4b00 GOTC 4620

4I2PR!NICOPRECT,"

4saZ !APUT'press ENTERP";TS
4;.40 GOSUB 210
465C PRIN!"ENTER the command ta cc to a subroutine that starts on line"
4660 PRINTIO>311. Use line 100 and .ut one space between ail terts.*
467t' PRINT
4 8(11, IPT'Enter the command rno*,T
4696 PRINT

1)O IF Ti% = 100 GOSLE 00"THEN 6010 47 0
4710 PFIN7"1-R0NG -tte correct answer is 10GUSUB 1000"
4'22 6070 475,0
473R PP INT ' C OR REC
4'5u PRIN'
4760 INPUT"arEis ENTER":TS
477 ' ,, SUP 4000F
411" IF TS = 13" THEN SOTO 4000
4 ?1) R.ET UR N
t'oov GOSUB !000
501(' PRINT' NESTED SUBROUT:NES"
51'1,0 P RINT
f01) PRINT'4hat do vcu think the output of the followina is"
504o PRINT
SOS 0'-.'B 420:)
500i PRINT
f 20 INPUT '3r ess ENTER 4or the answer'; iS

5~FRIVNThe answer



t**t* Listing of Program 'LESSON5' ***** 07/10/93 - 03:20:11

5110 PRINT
5120 PRINTMain Program'
51ZO PRINT'Subrcutine One'
5140 PRINT'Suproutine Two'
5150 PRINT'Subroutine Two'
5I0 INPUT press ENTER';TS
5170 GOSUB 21000

5180 GOSUB 42000
5170 PRINT
52)0 PRINT'This is an examole of a 'NESTED SUBROUTINE'. The subroutine'
52!0 PRINT'In line IC0 calls the subroutine in line 200. It is perfectly'
5220 PRINT'leial, and sometimes very valuable.
5230 PRINT
5240 !NFUT"oress ENTER';Ts

G5 SOSUB 21000

5240 PRINT"What is the order of execution of the following program"
5270 PRINT

5280 PRINT10 GOSUB 100'
!:90 PRINT'20 GOSUB 200'
530 PRINT'30 END'
5:10 PRINT 100 RETURN'
532Z0 PRINT200 GOSUB 100"
5330 PRINT"210 RETURN

5:40 PRINT
5350 PRINT'TVoe out the line numbers as they would be e ecute:. cuttinq a"
530 PRINT'spa:e between each number. !ie 10 : 3) 40)'
5370 iNPUT'Enter -our answer';T$
518C PRINT
530 :F TS = '10 100 20 200 100 210 Z0' THEN GOTO 5420
5400 PRINT "WRONG - the correct answer is :10 100 20 200 10 210 70'
5405 PRINT, That was a rough one, you may want to review this cart'
5410 OTO 540
5420 PRINT'CORRECT - gets comolicated doesn't it"
5430 PRINT
'440 INPUT"oress ENTER*;T1
5450 GOSUB 40000
'460 IF TS = "B' THEN 80TO 5000
5470 RETURN
800J GOSUB 21CO
310 PRINT' ON GDSUB"
5020 PRINT
8030 PRINT'Remeseer the ON SOTO statement from our previous lessons7'
8040 PRINT
8050 PRINT'There's a command very similar to ON GOTO that can be -sed with"
8060 PRINT'subroutines. fou have Probably already guessed that the
3070 FRiNTcosaan is callea ON 30SUB."
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Wf~t Lt~nq o Program 'LESSON5' fF#* 07,10193 -0:OI

30 PRINT*Here is an exiaole:*
31,'0 PRINT
81:') PRINT11 :NPUT*CHRI c34)'ENTER A NUMBER BETWEEN IAND V4HRt4);N'
8120 PRINT2O0 ON N SOSUB 30 0.0j~0
9130 PRINT
8140 PRINT"Ii IN 1 tn~en suoroutine 300 would te e~ecuted. if N 2 . sub-'
3150 PRINT'routine 400 would execute, and so an'
3!6,j PRINT
3170 INPUT'PRESS ENTER1;rI
810 OSUB 2~

'319f PRINT" ON SOSUB,
320 PRINT
9210 PRINPIO0 TNPUT'CHRS(Z4 1ENTER A, NUMBER BETWEEN 1 AND 4*CHR$134)':N'
8220( PRINTII29 ONN SCSUB 50C,400.500~0"
827) PRINT
8240 PRINTP the value of N exceeds the number of options that are'
9250 PRNT'aialIable. then IN COSU8 wil! default to the first available"
926o PRINT*'1ve nueter lin this :ase it would be NO01'

32?9C FRINT
32 0 INPUT'FU.SS ENTER FCR AN EXAMPLE';TS
83I00- GOSUP 2100)
K3:0 PRINT"lTCHPV34r'T1PE I FOR SOUARE rABLE'CHRI(34)
2320 PRINT'2Q PRINT £HRV:42T!YPE 2 FOP 'HE CUBE TABLE4CHRV'34)
9330 PR1NTV3' [NP'"' A'
340 PRNT'40 ON A 50SUB 1]' 0.20001
9:5.' P7'1NT'50 GOTO 1.
23OV PRINTP100K FOR X = I7T 50'
3 ' ,) P ! N T"1o I ) P~RINT X.1X'
31-0 PRN'u)NEXT V
31'90 PRINT'!O'O RETURN'
24(;l PRINT'2000 FOR X I TO 50*
3410 PPINT% D10 PRINT X, X*X*X"
q,420 PRINTI'20: NEXT V
843v FRISNP2O-l RETURN'
914ij PR1N,

cS45v PR!NJ'if you ENTER a I. then subroutine 1000 is used. Which sulrou-'
8460 INPUJTtine is used if *,cu ENTER a 4 t1000,1000 or SONEJ';T1
5410 PRINT
8480 IF TS 'NONE' 'HEN GOTO 8510
3490 RRINT'NPVNG - THE CORRECT ANSWER :S qGNE"
8 5')') GO0TO 8 52(1
35! ~ PRlNV*COPPECT'
6c'20 PRINT

35:: iNU"PREssENR:T
8540 GOSUIB 4A,)1)



-##f Listing cf Program 'LESSONS' ***, 07/!u183 - 03:2':ll

95f r lF Ts = THEN GOTO 9000
3560 RETURN
20980 REM **
20993 REM f* This subroutine :lears the screen on any terminal
0 Q91. REM t*

21000 FOR X 1 TO 24
21010 PRINT
21020 NEXT A
210'0 RETURN
22000 REM **
22020 REM 4* this subr is the menu
22010 REM **
30000 PRINT' LESSON 5'

30010 PRINT
"0015 PPINT'This is the first part of a two vart lesson'
:020 PRINT'It is divided into the following sections.'

0025 PRINT
D.030 "RINT') Introduction 4) Nested Subroutines'
0035 PRINT"-) Subroutines 5) ON GOSUB'

70140 PP1NT') GOSUB & RETURN'
20o0; PRINT
:0190 PRINT

:i00 RETURN
- ,20C REM *
30300 REM *, rem ** this subr gives the studert a :hance to review tle lesson
:3400 RE! *
400C0 GOSUB 2100e
40005 PRINT'Which do You o:sn to do"
'OulO PRINT
400:0 PR]NT"A Continue on'

.11,: 1INT"B Re,,ie this sect:cn again'
43040 PRINT
4 . 114 INPLT'oress the letter osoosite t.e correct anseer and 3res: ENTEP,;T$
40060 IF TS = 'A' OR Ts = 'B" THEN RETURN
4307) GOTO 40000
40973, REM *'4
40990 REM 4* this subroutine is for t e gosub examoe
4C99,0 REM 44

41300 PRINT''' print'CHR$;34)'A CAI orograa is a coaputer assisted instruction*CHF.%$"
410' PRINT'n arint'CHRV.74)"Procram that teaches students.'CHRI(74)
41.30 PRINT'0 7311S 1000 --.---- LOk use sub. after everv ma'or part'
4!040 PRINT'50 IF T "C4R$34'B'CHRS4)' THEN GOTO 0 :' TS returns froz sub with :hcice"
41050 PRINT"O ..... ETC'
41C57 PRINTIG0 GOSUB 10000 :'(-....LOOK use sub. after ever, major part'
41058 PRIT"9 END :'You must ensure program doesn't ooto sub by accident'

41;)59 PRINT*!,)!) REM'
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41060 PRINT 110 REM the subroutine follows'
41063 PRINT'120 REM'
41065 PRINTlOOOO l.NPUT'CHPSQ'4}*Do vou want to continue or review !M'Con 9=Re)CHP534);T$'
41070 PRINTIO101 RETURN"

41,190 RETURN
42000 PRINT'10 PRINPCHRSC34) "Main Prograo'CHRS(34)
42,010 PRINT'20 GOSUB 100'
42020 PRINT'30 60SUB 2100"
42030 PRINT"40 END'
42040 PRINT1100 PRINT'CHRS(34)Subroutine One'CHP1V34)
42045 PRINT*110 GOSUB 200'

42050 PRINP 120 RETURN'
421060 PRlNT'.100 PRlNTPCHRI(OWSubroutine Two'CHMS34)
42070 PRINT" 210 RETURN*
42080 RETURN
48000 RUN *PENU"
4 9011",0 RUN'lesson~a"
toftlo END

h202



loc SCSUB I 0N'0

*29" PRINT*A 1'j takine this oart in its entiret.;."
PRINT'3 ! wish to review sele:ted areas ,or taike the test .'

SPRNTIC I want to go to the ;,rst ;art."
P4 PINT'D 4 wait to retLrn to the Meru.'
RJ INT

N~FU'Fress either ca3:tal A. P. C. or 0 iid then cress ENTE:P":7$

K: F TS = 'CSTO 4-06fl
Ir T UT490

C~ F Is C 396

I 2 49000,t

lJZPRIN'T
f : P5:Nr-Plea~ tv.oe in the number tesadE the area cu wisha
.21 PINtzrev eW iho~ no tnen oreas ENTER- gress ard'

1015 PRINToress ENTER to return toe the Menu2'

.:0 PRINT

4,' RThNUT 0khats of r FUNI;1 tha ar N Y1al oU n1~O~tBE.

1:1 O0EU !N ia: ir i :1 , cInoI0oo at pi u

:1 ' INT~e~ airs Mn UC"~ aveCTier ccii ss n t
J02 PRINTvol o eieu o o oisr- hm ~ davu

2)4 PR NTki" Chou!J4f rUNCtI that are i s tha to e s ae an , fincons' AC

zo~ Pp1Npesscn a. : tvO t hen trau eedthsl thes.o Shod et:t tour
:E !t:~ o UT4Taaua a.e tzo rece the a~eric lesaton of each o.'

hL ~N
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* Listing of Froarai "LES30N.A' **** 07,1)/83 -,:48.,

Z :60 PC 1;'T
2:70 INPUT'aress NE.T "T,.
2130 RETURN
3000 GOSUB 21000
'0 1 PRINT Functions Overview*
:020 PRINT

7030 PRINT'Rememner in the secona Dart of Lesson I wren we described"
3040 pR!,jNrT!CNs for the first time! We said that we would come back'
3OtO PRINT'to them in another lesson. Well. this is it'.

3060 PRINT

:)70 PRINT*Fros tnat lesson we should remember that functions are ore-'
3240 FRINT"written instructions that oerform commonly used operations.'

19r PRINT"You can look at functions like they were mini-subrout~nes.'
710: PRINT"onlY vou don't use 3OSUB or RETURN statements to call them"

I0 PRINT.nstead. Vou just use the ke'word associatea with the FUNC T O"
3:20 PRINT'and the comeuter Derforms the appropriate operation auto-'
33 FRINT maticallv. In the next sections we will study two types of"

:i4, PRINT'func.ons, Librar ', ani User Functions.'
3150 PRINT
'16' NPUT'oress ENTER";T$

... .PRINT Functions Overview'
:;?0 PRINT

.300 FRINT'L brarv functions contain useful ooerations that have been,
:210 PRINT'written and stored in the comnuter. ano are there wheneyer you"
:2-) FR:NT'need them. User functions are 'unctions that vou make up"

:230 PRINT'b, inserting the instructiorn to make thee in ,'our crooraa.1,
241 PRINTThen. cea 'Cur ororam needs the soerial USER FUNCTION. it

::5J "RNT"can :a1 on it with a soeci;e word.

':7 PRINT"There are iar, functions, and. deoendirng on tne soecific
".F RINT'%3oiementation of Microsoft BASIC. iou probatli have at !east'

2 POINT"2 tbrarv functiL1.5 S*GreO in iour computer. On the next'
3300 PRINT'screen .s a li= of : oe t,.cai set of .lbrarv functtns.'

332) ,NPUT"Dr.ss ENTEP':;T$
~303 OSLUS 2!100

.3 PI. Typical Library Functions'

7:: 33UB 41 0
- 7.i PRINT
2::3 PR'NT'3oecific enaboles of these functions will be civen later, or'
33?0 PRINT"vou sa' 'coy, them up in ,our BASIC ianual.'
:401, :NPUT"or=s ENTE..TS
'41 0SUB 21S00
.42:' iPJT"Is tpe followino statement TPUE or FALSEg"
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f*### LiStiro Of Program ,LESS00"I t e 0,I;)19: - :4

:4i0 PRINT
:44, PRINT'L brari Lurictions are predefinec instructions t~.at are stored"
4'.0 PRINT'inside the :aaouter. and sa' be sed at any time in jour

Z460 PRINT'pragras. '

'0PRINT
'480 FR4NT'A TRLE"
Z490 P9INTI? FALSE'
:o PRINT

.C:NP-ENER tie letter cnoosite the correct answer ,T$

:57) IF 1 = "A" THEN OT D5a0
.4P ?RIV'T"RONS - the sentence is ccod. :orrect answer is A'

0 TO 7570
6vb( PRNTCOPRECT

57. PRNT
:!SZ' !NPUT" ress ENTER";Ti
:s ; SOSUB 2I000

3e00 PRINTIs the following sentence TRUE or FALSE"

,60 PRINT

'620 PR!NT'User Functions are made by the user and are not noraallv stored'
6:0 PRT'Tin the zoaouter."

"40 PRINT
:65 PPINT"A TUE
]aO0 PPNT FALSE'
7o70 PRINT
:A0 .NPU,'ENTER the letter o~cosite the caers:t ansower*;T$
767J P R:NT
:700 IF TI = 'A' THEN GCTO C:7:
:710 ?RINT'WROSG - the statement :s true. the correct answer is A'

"'"GOTn 774-0
3 PRINTC'C C"

:'41j PRINT
5'! !NPUT'oress ENTER';T$

GOSU 40)0

:771 5F Ti = 'B' THEN ECTO :000
79, RETURN
10).) SOSUB 21000
4)10 PRINT' Library Functions'
4030 60SUB 41000
404) PRINT
4050 PRINT'Here are twelie of the iost used :ibrarv functions. As an
40oe PPINT'e-aaoie of hso iucn tise they can save. think of the nuater of'
4370 PRNT'statements you would have to write to calcilate tie locarithm"

4030 PRINT'o a number.'
4!2f :NFUT":ress ENTER;ITS

4l SOSUB 2110)

305
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* Llstinq of Program 'LESSONSA' ,H,* 07/10/83 - 03:48:30

4140 PRINT' Litrary Functions'

4150 PRINT

416u PRINT'AII you have to do to calculate the log of a number, say the"

4170 PRINT'nusber is 10, is to tve in the statetet - PRINT LOGS10)"

4190 PRINT'The examole of the logarithm of 10 is exactly how we isolement'

4200 PRINT'the library iunctions. Here is another examole:

4210 PRINT

4Z20 GOSUB 42900

425, PRINT

426, PRINT'In this example, an acsitie number will have :ts square root'

4270 PRINT'printed out. Anf negative nuaOer wi!l cause an error. You"

4230 PRINTan't take the square root of a negative nuaber.'

4290 PRINT

4:00 NPUToress ENTER';T$

4310 3OqUB :1000

4:20 PRINT' Library Functions'

4:20 PRINT

4:4j SOSUB 42000

4150 PRINT
-6,, PRINT'Notice that the function allows .GOu to use a variable as an'

4370 PRINT'arqueent for the nuaber you wan: the square root of. In '

4'3j PRINT'addition to tnis, vou can use a FUNCTION as an argument for a'
-0 PRINT"FUNCTION,'
&402 PI!4T

4410 :NPUT'oress ENTER for an e.asole':TS

442) 60UB 21000
A4, PRINTI Library Functions'

4440 PRINT

4450 GOSUB 43000
4460 PRINT

447- FRINT'In this exaaole. no satter what the sicn oif the number you

44E0 PRINener. .ou will cet a valid square root. because ABS(N) will

4490 PRINT'give the absolute value of N .N as a positive number!, and then'

4500 PRNT'SQRABS;N wI oaite the souare root.'

451 0 PRINT
4520 PRINT'?cu can use 'ust about any vaiid numer:c expression for te'

4.50 PRX e4Nexo! oart ci an,, brav Functcn.'

45Z! PRINT

4!32 NPU! ;ress ENTER';T$
': 3 3G. 2100

4541 PP!nT'Is the fo!1oina statetent valid-

4542 PRINT
454' PRINT'I0 FRINT LOG 0)

4544 ?RINT

A545 FRINT H!NT: If iou are not sure. tr it on a caiculator'

4546 PRINT
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*ttee Listing of Program 'LESSON5A' tftff 07110/83 - 03:48:30

4547 PR!NT'A Yes. it is valid'
4548 PRINT'B No. 0 is not a valid number for tnis function'
4549 PRINT
4550 INPUT'ENTER the letter opposite the correct answer';T1
4551 PRINT
4552 TF T$ = 'B' THEN sTO 4556
4553 PRINT'WRONG - vou can't take the lop of 0
4554 3070 4557
4556 PRINT'CORRECT-
4557 PRINT
4553 INPUT"oress ENTER1;TS

456) 6SUB 21000
4570 PRIN T' Library Functions"
4580 PRINT
4590 SOSUB 43000
4595 PRINT
4S)0 PRINT'The exoress~on "BSMN is evaluated first, then the outside '

4610 PRINT'expression - SQR(--- - is evaluated next. Remember from the'
4621 PRINT'first lesson when we said that the Darenthesis is the hignest"
4630 PPINT'r~ori:, arithmetic expression? That means that anv expression"
464) PRINT'tat is within Darenthesis will be evaluated first. If more'
4650 PRINT'than one set of oarenthesis is used, then the expression with-'
a6 PRINT'in the inner-most set of oarenthesis is evaluated first."

4Z70 PRINT
4680 :NPUT'oress ENTER"; TS

46 0 60SU3 21000
4700 PRINT'Is the following sentence TRUE or FALSE?"
4710 PRINT
4729 PRINT'You can write your own librarv functions in speciai cases.*
4730 PRINT
474, PFINT'A TRUE'
4750 PRINT*B FALSE'
4760 PRINT

4770 !NPUT'ENTER the letter opoosite the correct answer";T$
4780 PRINT
4790 IF T$ = *B' THEN GOTO 4830
4800 PRINT*WRONG - Ibrari functions are oermanentlv stored in the

4810 PRINT' ccmputer ard cannot be created, the correct answer is B'
4820 60TO 4840
4830 PRINT'COPRECT"
4840 PRINT
4350 :NPUT'press ENTER*;T1
4860 GOSUB 21000
487) PRINT'In the next few screens. we will ask you ouestions concernino"
4880 PRINT'librare functions. You should get out iour BASIC manual and"

4890 PRINT'look up the answer to the cuestions before 'ou attempt to enter'
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4900 PRINT'vour response.'
4910 PRINT
4720 PRINT"Ycu should give your answer in the format. FUNCT!0NInumoeri.*
4?:0 PRINT'You wii always be pv'en the number for tte function. and ou'
4940 PRINT'do not have to include a line number. For example. ii we ask'
4950 PRINTfor the function that Qives the sQuare root of 10, you would"
4760 PRINT"twoe in: SRU0O.
4970 PRINT
49 0) NPUT .ess ENT2R:..T$
4790 SOSUB 21000
500 PUT" nat is the function that dives the natural log of 8";TS
500t PRINT
501) IF IS = 'LOG(3)" THEN PRINT 'CORRECT" ELSE PRINT **RONG - ANSWER is LOG:8)'
!020 PRINT
5030 INPUT'press ENTER';TS
5040 GOSUR 21000
5050 INPUT'Name the function that gives the absolute value of -3";T$
506, PRINT
5070, IF TS 2S THEN P-INTCCRFECT' ELSE PRINT*WPONG - the answer is AES-
c080 PRINT

5090 :NFUT"oress ENTER";T$
501) GOSUB 21000
511 :NPUT What is the function that gives the arctangent of A*3";T$
51 20 PRINT
51',, IF TS = '1TN(A*1) THEN PRINT'CORRECT - GREAT jOB" ELSE PRINT"WRONG - the correct answer is ATwi ...
5140 PRINT
5 1 lNPUT'press ENTER°ITS
t 10 GOSUB 21009
51".$ NPUTWhat is the function that Cives the si'e of .5;T$
tl60 PRINT
51?) IF TI SINI.5) THEN PRiNT'CORRECT" ELSE PRINT'WRONG - the correct answer is SMN .5"
.0 PRINT

T1) iNPUT'ress ENTER";T$

f220 SOSUB 21000
5'. INPUT Nate the function to Qiye a random number between 0 & 1*;T$
5240 PRINT
5250 IF T1 = 'RNDO" THEN PRINT'CORRECT - qood one' ELSE PRINT'WRONG - the correct answer is £NDi,)'
5260 PRINT
527) iNPUT'press ENTER;T$
52890 OSUB 40000
52 0 IF T1 = B' THEN SOTO 4000
.;00 RETURN

C0OC LOSUB 21000
sOlO PRINT" User Functions'
b02o PRINT
6030 PRINT'User defi:ned functions let ,ou sake uo our own functions"



**,+ Listinq of Program 'LESSMNSA' ***

6040 PRINT'when iou can't find a librarv function that wi!U o the job.
6350 PR:NT
,pou PRINT'The stateaent you use to OEFine a user function. so the'
6070 PRINT"coaauter 41 know what iou are doing. is called the DEF state-"
6060 PRINT'ient. The user function only apolies to the program in which'
6Th PRINT'jt was defined. When the program is abandoned, the function is"
t 100 RINT'no longer valid. An example of a user defined function is
11l0 PRINT"coming up .... but first, something a little different.'

6120 PRINT
630 PRINT
bITI INPUT'ress ENTER";T$

132 GCSUB 2100C
6141 PRINT*Can user functions te carr;ed over from one program to another"
0i42 PRINT
!4J PRINT'A Yes'

6144 PRINT"B No, they always have to be redefined"
6!45 PRDC'C Both A , B above.
3146 PRINT
147 INPUT'Enter the letter ooposite the correct answer';T$

3148 PRINT
6149 IF T$ = 'B" THEN GOTO b155
6l50 IF TS "C' THEN G0SUB 2!0O0:PRINT'Are vou related to sv wife?":PRNT"Please a-e anotte' ccce.

In fact. try answer B':PRINT:INPU"Tress ENTER';Ts:GOTO t141
6:s tF;NT%'RCNG - the correct answer :s B'
6:54 GOTC 61 o
6155 PRNTORECT"
3156 FRI1NT
6157 INPUT'oress ENTERI;T$

316' PRINT' User Functions'
o170 PRINT
b180 SOSUB 44000
S:?0 PRINT
6200 PRINT'There are two iser functions in this program. They are defineo
i'!0 PRINT'n lines 16 and 20, and called on in lines 30. and 50. We will"
6220 PFlNT'co-er this orogram in greater detail in the next section.'
6230 PRINT
o240 INPUT'oress ENTER' TI

s t0 GOSUB 40000
S60 IF T = 'B" TEN 5OTO 6 00,
317) RETURN

7 0 EOSU9 2l00'!
71: PRINT" DEF Statement"
7010 PRIn'The DEF statement is used to define a user function and it has"
'040 PRINT'the fo!lowinq format:'
7It PRINT
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1060 PRINT' Line #'DEF FN, unc. name; evars.'l exp)'
7070 PRINT
709, PRINT'You must never use the DEF statement in the IMMEDIATE ode.'
-90 PRINT'You always have to nave a line number. In CP1 ano Cromemco'
7100 PR!NT'svstems, ,ou must separate the terms DEF and FN by one soace.'
7 i(; FR.NT'I, TRS- s 'ou con't ha,-e to. The func. name; is an. valid'
71!20 PRINT'variable name. vars'> is an optional parameter that may be'
71:0 PRINToassed to the function. If it is used in the DEF statement, it"
' 4"r PRINT11UST te used ohen it is called zn. (sore on that later). The'
75 0 PRINT'terj tej:o) is the calculation that you wish the function to do."
'16,, PRINT
': '0 INPUT ress ENTER ;T$
*130 3OSUB 21000
,., GOSUB 4 00

720 FRINT'Get out :our BASIC manual and !ook up DEF. It will show 'ou'
7240 PRINT'examples sisilar to tNIs. Line 10 1efines a function named"
7250 FRINT'R2 that will te set eaual to the expression on the rignt side'
72b0 PRINT"of the statement. - it will return a random number between 1'
7270 PRINT'and 10, Note tnat this user function uses a library function*
7'K ERINT"as :art o + its de tn. This is leoal.'
72?,'-,  PRINT

:0,) .NFU..ress ENTER";T6

7' 2 PRNT'Can ,ou use a linrarv function as part of the definition of a
7 '3 PRINT"USER functon"'

71,14 PRINT

7':05 PRINT"A YES'
7130 PRINT'B N2

P FRINT
7'78 INPUT'ENTER the letter ooosite the correct answer';T$

i:09 10R INt
7 10 IF T$ = 'A" THEN GOTO 7315

73:1 FR!NT'WRONS - you CAN use a lhbrarv function inside a USER function"
7312 GOTO 7317
7:11 PR!NT'CORRECT'

7317 PRINT
7313 !NPUT'press ENTER';r$
719 BOSUB 21000
7320 GOSUB 44000
7330 FRINT
7:40 PRINT"Line 30 calls on the function defined in line 1Q. When :t*
30 PRINT'dces. I is set ecual to a random number between I and 10 and"
76 ) PRINT'then it is orinted out in lire 40. Line 50 calls cn the
7370 PRINT"function in lane 20. but it sends twc t'aues tc the DEF state-'

30 PR.,,T "ent. It senos X a random number arC the nuoLter 4. khY'



tf*** Listing Gf Proarai "!LESSJ?... **f*

,0 ,RIT'alid variable can be Passed to a function. even a string.'

540 FRINT
'4!, INPUT'oress ENTER";T$
I"!. GCSUB 21 V
,4.10 60SUB 441)01
7440 PRINT
'4ff FRINT'A strino could be Passed in a function, but it would have to'
'4t0 PRINT"be operated on legal!, within the DEF statement. In this case'
747." PRINTrthe DEF statement in line 20 expects two numerical variables.,
7480 PR!NT'Note that the two variables passed :n line 50 do rot match"
'401 PRINT'the DEFined ariatles. This is also leal You can view the'
CGJ0 PRINT'DEF statement as its own little proaram, it does not know the'

7', PRINT','alue of an) of the varables in the outside orogram.
52" 14PUT' rreSS ENTER";T$
" SOSUB 2:l00
754P GOSU 440(
7 l PRINT

P' PRINT*The two values that are DEFined as A. and B will be set equal'
'570 PRINT'to the corresponding values of . and 4. A will equal I and 5"
"53C F RITwiII equal 4. The DEF statement will then use these numbers to'
75,u PRINTcalculate the (etoi part of the statement, a n then Y will be'
7OTj,' PRINI'made eoual to this value. Finaliv. the value will be arinted"

j PR NT':n Ire . You may wish to zopy a program like this and
:' PRINT ei;er ivent "it" ft to see how ft work.s.

7CC' INPUT"iress ENTER",TS

... SCSU8 44',

o. 1"NTqWhat ,alue would be casse. to R in the second DEF statement"'

75. PRINT
7 5, PR1NT'A 4"

''7 PP!NT*B Te value of "
S'3 PP T" anl ot tell - nct enouoh information'

'640 INPUT'ENTER the letter co-osite the correct answer';T
1'5, PRINT
7S42 IF TS =' THEN GOTO 764o
'64: PRNhWRON, - the :,rrect answer its A'

744 GJT 7647
T%4 *R:NT"CDRFRECT'
-.4- :!R INT
7j4,1 fNF oress ENTER*,1
.4? GOSUB 21000

'5( 0SUS 4tE;0(
's PINT

7j7,.; PRN'.Here is an e,.amole of Dassinq a strino in a user ;unct.cn.

.:1



L.stnn of Proqrai 'LESSON5A' '*)7.,3-):42

1630 PP.INT'in all. the e~;atoles that we tam,- shown, we hive alwa~s t~ld"
1 99 PRSIN'the xr&DUter whenl we mante-3 to inole a user iuncticn ov sng'
-0,* PRIT~t~,e 5rEfi 'FN~qar;'. Tha-t is the only wai to ce to icur

PRINTSer rjnCtlc,.1

7:;PRINT
"": 2 NU-Dress EN7ER";T1
7 24 6SSuB ::00(

23PRINT
-7" -R!VN'Note in the example above, that we passed a stringo itrin a"
774A P1RINT'nuseric variable, but that in the DEF statement. estte

' 750 FINT'uaernc variable equal to LEN~strznv. LENistr~nc. is an'
~PRINT"examole of et another tfoe of FUNCTIO thn ' l studv in'

7- P.RN~the nett lesson. LENtstrinoi returns a numeric qaiue equal, to'

7"~: PP:Nl~tne !EMSTH of - e strtna that is within the oarEntIESIS."
8'.- PR2NT'%no wcrr about it nlow, we will ccier it in the ne.:t lesscn.-

"72: :P!%T'owee. becaumse it is a NUMER7C ialue. its tioe catches the"
'734 FR7INT"2F statesent. and therefore it is valmd.

73 '1 , ?1FUT~ress ENTER;?$

7K' FRIW'What kiro :if ;unction io 3u create with Ulle DEF StatEmient"

7950 PRINT '5 L '5R A F.
79 C FR t1 11 EITHER USER or :BRAR<
'372' ? R:N T DEFIN 11ED 0FUNC T, N S
'380 PRIN~T

'3qO 1NFUT'cN-ER the 'ettEr aeoosite the correct answer';TS

792IF TS = 'A" 'rHEN GOT^D 740
V92 PRiNT"WPOING -on1v USER defined functions are created witn thi :EF'

i925 SR:4D sttmnt9h5oretaswri
7 92 A110" stt7nt9h5Cretaswri

?40 PRNTCRRECT ' Out that was an eas one. tri the nent Cuestion '

7945 FR14T'm ttini You are uo to i t
714 PRIINT' we know you are - we're iust trvino
7947 PRINT* to liahten thinqs uo a btt"
'950 IN
'? C0 !NPt~T~ress ENTEP";r5
7?) 50!- 9

"752 PINT"s the 4ollowinq statement valid-"
7q, PRINT

7:22 M4.T"10 DEF FN58(A.9) = A w
"?K PRINT
'534 PRINT'A Yes, to call on it ;iaolv out FN88 somewhere in our orocraco"



f**f* Listing of Program 'LESSON5A' **#** 071032 -

7985 PRNT"1 No. the teras A and B are not defined and will cause errors*
799o FRINT"C No. 88 is not a valid variable for ttis oosition'
7187 PRINT" No, te s.nta- is oood. tll the beat is Door, you can't
78 ?RNr" dance to !t."

7QS9 PRINT
, ,NPT.ENTE the letter oooosite the correct answer';T$

7-" PRINT

.... IF T$ z .... THEN ... wise guy. even my 8 year old knew that was':PPINTa stL~id answer. Try

acain.":PRINT:INPUT'ress ENTER';T$:GOSUB 1C'00:33O 7980
7992 IF T 'C' THEN 5OTO 7996
7794 PRINT"WRONS - the correct answer is C"
7995 GO '997
'1% PRINT"CORRECT'
7Q9 PRINT

7q98 INPUT'vress ENTER';TS
79,9 GOSUB 400Q0
... IF T$ = THEN GTO 7000

3,0 RETURN
3,):9 3OSUB Z1' 0C
312 0 FRINT'You ha'e completed this lesson and now you can ao to the test'
5C40 PRINT'If vou wish to review Darts of this lesson. tvoe in an R'."
5050 PRINT"jf iou wish to continue to the test. twoe in a 'C'.'
2160 PRINT
3C7:) iNFUT'Enter our choice ,R or C ,:T$
30) PRINT
5t0 IF T$ "" THEA, RUN
S3,J IF TI C THEN 1 0 47'0
a'' G o m:'o

,;E l3 H This 5ubroutine clears the screen on anv terminal
237? REN

.- FCR X = TC :4
10O PRINT

....J ' .E

2123 RETJRN
33:0 PRNT" LESSON fA'
40010 PRINT
30015 PRINT"This is the second part oi a two part lesson"
30020 PRINT'It .s diioel into the foliowino sections.*
,0025t PRINT
323 PRINT: Intrciducticn 4: Jser Defined ;unctions"

303 IJ", ,, 2 curcton s .veri-ew . i DEF Statecents'
-.PINT. Lbrard Functions 6 TES'"

PE' '2C)9'3 PRINT
7 ; '100F"TUN



Li* sting zf Prooral 'LESSONSA ' 0/.8 -

4OCK-J GOSUB .1 V 00
4 " PRINT*4hich do vou wishi to do"
4Hi ) PR14T

4~0PRlNT.A cont~nue Wn
P03 RINT*! eiaew this section aaain*

OW4~ PRX4
4 i I I; .I NPUT"areL the letter m~osite the correct answer and press ENTER*;Ts
4006,j IF TS=''ORI 8B !HE4 K-70.4
'Y' S GT0 40000O

4 ) 7Q REM ##
4M REM ~*these ire far Librarv functions exiaples

4~0REr .
RIN P)NV) ARS~exi; - qi~es absolute value 7) LOSexa) - gives 254:)'

41010 PFINT'21 A'$WeWo - arctanqent in radians et RDk(H - ramn ut sibErs"
41j2 ' PRINT3j) CStexP) - returns cosine Of exp 1) S8NVexl siqr of &oW
41'0 PRINT'4 EIP(ewo - natural exorential 10) SIN~exp sine of exo-

41040 PRIAT"5) FIX~exp) - gives integer of eD II) SQR~emI - suare root'
4101Y PRINT'4)1Ne) - Qives inteaer oi e D 12) TANWe;o, tarnqentlexi

4 !)60 PRINT
;1)70 PR1NT'e-io =any appopriate nueric exressionj - resesber. vc
41080j PRINT~car't use ANY nueber for sose of the functicns (W~ toabs' 5

41,A0 RETURN
41970 REM *H
4 1 1 BC FEM * the subroutine is for the lbafunction area
41,491 RZI *
4 :0 %, PR147",10 rUT".,RVKWT-ioe in the number You want tnie .quare rcot fR4N
A Z ), "' PRINT"20 ORN SURN;

4:2Uw PRIN'"3 GOTO i~J"
~2 fD7 R E 7URN

C7' REM
4213', REM **tnis i. another examole for the Librarv functions
4290 REI
4 ,', )0 PRIM 10 1NPUT'CHR1134 I Eqter the auser You want tOe scuare root f CHPI (,4 '04
4 Z 0 PR 7IN T ' ) R, 1?JIT 3 0R 'A PS N11
4: 0:0 PRINT-0 Gn0T0 fj

4:q7' REM #*

A4,920 REM **this example is for user fu~nctions
434990 REM i
44000 PRINT10 :EF FNR2 = NT(O) *10)'
440!0 PRIVT2) DEF FN)4 A,8 A * 2/2 + (A - )
4412" PPIN" " X FIR7
4420' PR)NT40 PRINT X'

4404l FRINT"60 PRINT Y"
'4,,5,' PRN7 END'



**t* Listing ot Program 'LESQNOA '3?!*fS 0':48:"!

44060 RETURN
44910 REM ff
44960 REM +* example of DEF witn strings
44 790 REM t
41JAV0 PRINT"1IJ DEF FNI(RS= LENtA$)'
45010 PR1NT*20A zS "C4R$(4Ti is a f'ncinCR'34
450'.0 PRINT'" X WA:
4f) O PR!rNT14C PRINT V
45040 RETURN
470(0 GOSUB 10
41-11 PPlINTISoin.o to test number t wait patientli alease"
4 7 ) 20 RUN 'TEETf
4200u RUN "MENU,
490, *0 .UNILES'OCNcj
t 0000 END



Listing of Program 'TEST5' **' 07/10/83 -

100 REM *,
1010 REM f* LESSON: TEST5 VERSION: I AUG 3:

:020 REM ** AUTHOR: CAPT DAN CREAGAN
JY ?0 REM ff AIR FORCE INSTITUTE OF TECHNOLOGY
1040 REM f*
!050 REM ff VARIABLES:
00 REM ** N$(X) = NAMES ARRAY, USED TO READ IN SEQ-

1070 REM H UENTIAL NAMES. AND TO WRITE OUT

180 REM +* UPDATE NAMES.

1090 REM 1 S(X = SCORES ARRAY - USED TO READ AND
1100 REM H WRITE SCORES
1::o REM Q(X; = ARRAY TO KEEP TRACK OF NUMBER OF
:120 REM H CORRECT ANSWERS. IF AN ARRAY
11Z REM ** ELEMENT EQUALS 1, THE ANSWER WAS

;140 RE! ** CORRECT
It) REM Hf

11a CLEAR 3'00
1170 GOSUB 4!30

ii~j Dim Q:10i
:20. DI S'1000)
1:L: PRINT' FTNAL TEST . ss n ,;
12 0 PRINT
!230 PRINT'This test consists of !0 zuest~ons, you aust aet 70 percent'

1240 PRINT'oi tne2 ,rrrect to pass. tnat's 7 right out of the I) ques-'
:250 PR1NT'tions. Use on!,. capital letters in .-our answers. don't"

,LNTPinclde extra soa:es :r letters. if 'ou successfull coslete
127;) PRINT"the test, ;ou can oo on to the last lesson"

1280 PRINT" GOOD LUC "
.I?, FRiNT

:30) ?4PUToress ENTER to conti~ue';TS
1310 GOSUB 41:.)
:2(3 :R.TN ,.pe in the order :n wnich the ioilowinq 1hies will te ex;eoutet'
!::% PRINT"Leae one space tetween each line rumter - ie, If the e,,=-t;:n"
IZAO PPINT'sequence is ten. twenty ana tnrt., t.en toe In 1) 21
;150 PRINT
l,'6 PRINT*1 50U8 'SU "
137) PR!NT') O iNT O RS;34"DCNEPi7R$Z4.

:3: FRINT"30 EriD
2POINT' IX:) TLRF4"

,1)NPU, Enter :ne seunc ow';TSt~lJ ' , . ne seouence

14 Z ?R:NT
' F 71T ':f ' 20 20' ) HE SOTO 1 >

:44) F'R1T'W0?NG - the ::rrs:t answer :s I. :'I:( 20 3)r

:,PN T" :EE : tr I. uLtroutines'



** iLstling of Program 'TEST" fu** O 7i0 ir -

46,0 STO 1490
1470 PRINT2D.'RRECT'

1490 PRINT
:53 NPUT'oress ENTERI;TS

:icl~ GOSU 4170

1520j PR!NT'What Will happen nntEn i~k innut then flLSet 4 to tne iollowing"
1530 PRINT'3rouraf"
:540" PRINT
S550 PRINT" !:o INPUT 4'

:5jQ PRPIN T2 ON A 30081:0.200500
l57 ?RIT"UT END'
150PRINT'.... rest ot proeras& is not, isoortant"

4VyQ31 ONT'A Noth inoa'
:S!10 PRINT'S Eubrouesne -000 woud De called'

2.) PRlNT'ZD ~r ouzt1r.,e w00 no !d te caleIda'
:50' FaPINT" The Drcoraz. would end'

:c.3& L'SNT- 4RNS " he :orrect an:ae is
23 F1NT :rl ao t ISaif; on of me E 300 E Jce

C73 ?RIN de a fa1t to t iL r E s Ino E ' .
7 ' IN S ee ;art 1. 3152

c A:N 4c. nv RETO RN -S cc: ou ha e -.I a s r:-f
:7!9n FR:NT

RPN" 4s ian v as ,.c ant. Ot t ne E GU id c e t t0 a ol2%.-!
K" o'rv F, e c' .er4 02

:3> P:V~2 tore tta ne aizu:.t Ci .;e;r~alable"

lESv H:EA:7(
2)- c '1 r-'. !et r~l~

* - ee Subr outines'
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*t*4* ~ a p + rcaral 'TEST', '*

~N,
6 T HEN PR1I NPI2!PCU , 4E

3 S B ~9
:- ' 6 THEN 3010 :42

3-:-; O' V''C AVE NOT RECEIVED ENOUGH POINTS TO RAGE
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ftfftt Lstnq of Progras L:Uo*mf t 4:::

Pm HI ESRGRAN 3T4PTE771 N I- "-NE : ?K
.:' PE *' T4HOR 'PTA !N DANNY 2J CR5454;,,

: RE~ 11 TITLE:JSC

AP

~ .:::u. ASI ~ERSIN: :AUGUST 32'
P;INT

* , , N' TTME RE2UIREC 2 OCCMRLETE: LESSON: '.?zs thari one t~

:U EINT
14 NPIT', lUTNCR: Caot Dant . . CrEaaan'

FQ T. N ~ Poc :st 1tUte Cf 'ecroG'

PRINTj:CT I",::,. *'E acn -e zst2&nt ar.out str,.nc futicne
I r,-E..., tne Microlscft Esitor'

4 F oreF ; thc ENTE; e to :ntnnue'": 7$

P' :NT A takine tthis nart sn s int,.ret,.
P ;, ICNT n I .sr, to review sEeeCoed areas.,

R ', 1 T"C Nan 0 20 tO t.E Secw.d Dart.'
:2;wl ?RN'2 :catt return toJ the lllenu2'

INK H4HUTEss eiter :aostal A. 2. 2or L arnd tt'er Dres;sNER 7

F 'SI- GOG14tC

* 5 JC3 7'

44 4



*fttf L'ostina of Procram 'LESSONS f*f* A:!;- 4 1,t

i4%A OSUEV

!430 PNT"P,1ase t,ne in the nuaner eside te area vou wish'
!43 PRINT"to ret:eo ;1 throuan, Z) 3n,4 then press ENTER - press 0and"
1!1 PRINT":ress ENTE7R t: retsrn to tte Menu.'
i 5 110; PRINT
:? L-b' at is .our Vcioce;,N
:t::F N z 3 30T3 7020
54 1), N IN 30205IZU .?22C49.5

c1,, OUB 1S2

1 f7i PRINT' I NTRODUCT ION"

FR PRINT"Ti s is *vour l ast l es son. Cc oratuat, ons' I f .ou naE t ahEr,
150PINT'te zrevizu.s -e lessons. iou shoull be tee1ine a little z~rr&

>2 RINT'oafrtate ~th !icrDsoit BASIC n,
152) PRINT

.32.?FlT~nthis lesson, we Ill. :o.'er STRING functions f~rSt. ioc then'
.340 PR:NT%'- ill learn atout the ,icrosoft Ecitor (in the seotni a>.

i a32. !RNT 'A wz e leaned be'ore. a 5ASIC it~ s one sr ion loa-
27 P-N,$ee~ oastestat are treateC as a o!-rZiE collection of'
A)0 FRN "data. Js~- th E crsos i ts 0 anter, o.. can o er for 2

I~ PPNTan at te sa~e t"oes of ooerat: ons- on ST,- NEs that iou
>0 PINT:an:e'or :n c nuseric data."

174.? FRIoN T" NRGC1

17', RNT'As a :zall review. ,ou should remember that str-.no data can, Je"
173PR1NT'desiznatedl in ti~o wa'.s. You can assinn 90ur cata to a strinu'

173 0 FRINT' ari able. :r ;ou can enclose the data ir actes'. Here are two"

231-10 F'IN,"I r C NT " THpli K4;" T t:s i s one wayv to desi orat e a str iro " I C'4)
m -S.:NT '. R 'T~ 4"'Arother way -is to out , t in" a iar; ataE and onr7t it "THP5 "4;

13:) FRINT-'" 1c:NT 4

F35 PRN 'L~ E rt the stri.o.a nedi atel-. and ",ne 2C las"
13 A. . th ai"e V . the data. anoar then e hrne wfe

: '2 RN' ~r tie 46ant t.
'OF :CN1

l.14 T% R'd UN7E C';



k**# L~t-- ai Program 'LESStNb -fff* *10, 0 4- I

I 2Q PRINT
i K. ~Pl I R1 NT ~CHPS 4r s i s :-,e sia v t o de s 1 nate a s tr 1 o HRS 4 1

?~43 PRINT'20 VS = tHRS(:4)"A5: this is antherHFW4
.?5 ,, P !JT' PrINT'
1% PRIVNT42- PRI.NT W
"7 PRiAT'SMJ

P9 I~NT 'ThIS 1i5 On e 48 v t e gis gat E a St." n 1
."00 3 AN
0: , :RINT"And this is inoth'er,
.2 0 IR1NT

201) PRNT'Here is another /ar:aticn of our little crogram. Note tnat'
2040 PRINT--nd this is another' is not cr~ntea u.ntll :r e 4,) is executed.,

'Q061 INPUT";ress ENTER ':TS

200 GOGSUB 6tIQ
:Ai; 4'IT rPODUCTJDN
Qv0 PRIN

1:1') P~l.NTRe:!eaber. :n this lesson. as in all of our lessors, ou shculd'
j711Pt..a ~e either a good BASIC manual handy, or ;ou should have'

2I2 P;IW" an exoer, erced orooraeer around to helo You with di f ficui7t'
2:D0 PRINT'robl~is.

4;fj PRTTn so&E o; the answers You Will need to be sure vou use the*
:Ia PNT%3rrect case ,Either uooercase or :owercase). so Ile sure to"
:!!.' PR'lNT~read all th~e cuestions care4+2lv.'
2:K~ PRINT 

j

'!9f, PR:IT'Set Out -cur manual. or Drogramser, now. and let's Eric.- 5'AIC-
220PRNT

22!,) NPUI'oress ENTEF",TS

2:0 C0R i1T I ZTP A5 ASSIGNM ENt'
2:49" PRI
::t FRTNT*As we stowed vou in~ the introduction, ;cu assiqn strro- s tz
:313 P R:N71 tariabie and then 4ou can print the variable aniohere in t-.,

r2) RINT'orooraa. That aakes it easier to write icna orooram lines.*
2280 PRNT'because ~ ton't nave to keen tizino in the tex:t ever time'

,290, PRINT~you 4arnt to ise the strinc data."

F ~~~:an assiqn lata to strings using any of t~e statements we"
2::4" PRl P7uset. to assmon num~eric data to numeric iariables. LET, READ,'
2:1) FRI!Wanc INPUT are ail used with striia assignment LET is optionai'
.240 P 11NT ,st as .t is nthr.meri: CataK.
F.C') ~IT



Listing of Program "LESSON6 tt 07 0f3 -**4*4:5

2:30 PRINT'Are these statements legal' (assume the zrcora is uzt ior'
2390 PRINT'esnstration, anc that B5 is ianL'

2400 PRINT
2410 PRINT'IO READ As'
:4:0 PRINT"2)U INPUT AS,
24:i" PRIN-7) LE7 At Es

; 1 IN, ;S z pCH%$74),NGW IS THE TIME'CHR$V4)
:4!0 FR!NTcTSC OTATA R$34;N' W IS THE TI4E'CHR$W4)
2460 FRINT
'7o FRINT'A No. te LET stateaent in !:ne 23 :s i21egal

.44' NT No. :te strlno assiansent in line 40 is illegal'
41., PRINT'C o. ou cannot read data into a string !line 10 is taa)'
2" .. P 7NT'D Yes. all statements are legal'
25!1.1 PRINT
2S20 INPU EVNER the letter opposite the correct anster"iT$
2520 PRINT
540 IF TS = 'D* THEN GOTC 2570
251Q PRINT'wRCNS - all these assisnventi are legal'
25tC GOTO 523

:5se PRI 'T

H5$u N' =llp ",4)++ NROW TS THE T1.1E '+CHR$34}
230 INP'Press ENTER'T

,b20 PRINT' String Assignment*
26:0 PRINT
2640 GOSUS j12,)
26 W PRINT"RUN"
2SbG PRINT
2L6 PRINT'THE BRNCH'
: 8 PR1!NT':S CCVIG"

:o'0 PPINT
2730 FRINT'Notice that AS oas converted to BI. and all the cata was*
2710 PRINT'Drinted cut bv using iust AS in print statements.'
2720 PRINT
27:0 INPUT'aress ENTER";T$
2'40 GOSUe o' ..
:75 PRINT String Assignment'
2760 PRINT
2770 GOSUB 673Q
2730 PRINT
2710 PRINT'Notice the Jo1Iar sian is always included with a strnp
230 PP'N'var.atle. The dollar sign tells the computer to treat the'
Z31 ) FR.NT ,ariatle as a string instead of as a numeric. Olso. whenever'
232 P NT',u assign .ata :o a string. it must either be another strnc"
':2", PRINT' r it st e erclosed :n quctes."

227



fft**- Lstinq oi Program 'LESSONC *t 07/10/8.7 - 4:14:15

2840 PRINT
230 NPUT'press ENTER';TS

23zo H0SU~ 6510
:971 PRINT'Assiqri NOW IS VIE TIME to a string iariable called 4N$'
2 880 PRINT'and use line number 10 as iour statexent number.'
:890 PRINT
2900 PRINT'Put one blank between terms.'

290LINE INPUT"ENTER your answer now 7 ';T$
:K70 Sil '10 NNI = CR34tNWIS THE TIME',CHRV:C4
294) HI =*iO NNS = *CHW~4)+i' NOW IS THE TIME '+CHP~i~34;
2'950 PRINT
2960 1: T$ =G$OR TI HI THEN 6010 '000
297D PRUNT'1WPONG - the correct answer is 1Q NNI "CA3FIS34'NCW :S 7HE TIMEHP.I4?:
2980j PRIN7" ,oi coild have 6lso answered 'f0 NN$ 'r~4'4' NSW 11 TH; 1!IE 'HI3
279(,' GGIO 301)
0 P RI1NT "C FRE T

7 ',.2( .1FLT'oress ENiE;";TI
:0,0 GOSUB S1410

:4WRN'Yo- . :an also INPT11' astr'.nQ Cata r:a an external 'ile.'
3 05) FLINT tte 'ollcwinq program as.sumes that a file raied 'EST was'

0i PRINT'areitc,.si created on dlsk '

00PRINT*20 1F EOFtl) THEN END'
V,0 PR IN 7 J) :-NFUT#:,AI'

i 1 0 P 14*40 PRINT Ail
3 12, - PR1NT~y9) SOTO 20'
3130 ?N
3111) FPPNT*A Droora2 such as this is ased to read in our name when ,-ou'

PR ! PRINltake iour test at th~e end of each lesson. The orainalis'5
7160 PRlN"enhaiced a little. zut the BASCr idea is the same..
31 7,' PRINT
3:9. '1FJT'oress ENTER':TI
:170 GOSUB 6o0

320IF TI 'B" THEN GOTO 2220
32)RETUR11

Z ,J GCSUJB 651,)
':30 PRINT' String ARRA~s*
324 PRINT

33&50 PRINT'You :an assign string data to arrays in the same way as qoL-'
:260 OPOINT'assian numeric data to arrays. Neari. all the rules ire tne'

3:)PRINT'sase. The followinQ is an en:amole.'
12'0 PRINT
-q C -0s30 Y



M1t* Lstln. of Program 'LESSCN6' 0Itt Q7/10/93 - 04:14::5

.70C PRINT
::1O INFUT'Dress ENTZR";T$
:120 5OSUB ti0
33:0 GOSU 6870
7 340 PRINT
3:) PRINT'Notice the CLEAR statement. Remember that You noriall,' have'
36 PRINTonliv '0 - 100 characters of strinq spa:e available, and if You'
2!70 PRINT'are going to need aore, vou need to tell the coasuter. Also.'
80 PRINT'note the D1 statement - me need declare :ur arrai size if it

::9C PP1NT*Is over 10'

:44O CF5INT
:41C INPUT'press ENTERI;T$
342:) S SUB tiv
:43 NMSUM 6872
34W 1FNT

34t PRINTITne Yariabie ( acts as a counter to reference the proper pocket of"
34,O PRINT'the strina array. The strln arrav is referenced exactly life"
3470 PRINT'the numeric array. Note that this program will only read in'
3420 PRINT'the data. I iou want tc print it out. You will have to add"
349) PRINT"sose iore statenents on the bottcm of the orooraa..
7 0 PRINT
3'.5 4NFUT"oress ENTER";T1
"2 GOSUB 65"
5f'7) PRINT'What is the CLEAR statement for in B ISIC"
3540 PRINT
': s cINT'A To clear extra number space for the camputer'
356 ) PR?!4T'B To clear extra string space'
1570 PRINT'C To zeroice all number variables'

3580 PRINT'D To clear the screen'
:590 FPINT*E To helc the oroorammer understand more clearly'
3600 PRINT
.10 :NPUT'ENTER the letter opposite the correct answer';Tl

3620 PRINT
3630 IF TI z 'B' THEN SOTO J680
3640 PRINT"WRONG - the correct answer is B"
: 50 PRINT' this is an imoortant concept, you mav wish to review"
36b0 PRINT' lesson 3 before You qo to the next secticn."
:670 SOTO 3690
3 80 PRINT'CaRRECT.
'o90 PRINT
700 !NPUT'press ENTER';T$
3710 GOSUS 6510
'720 PRINT' StrinQ ARRAYs'
3:0 PRINT

;74) KOSUB 6870

Z7ti; PRINT



itt* Listing cf Program 'LESSONa' ""i 07/10/83- 04:!4:15

3760 PRINT'The rule for the DIM statement is the saie as for numeric'
37'0 PRINT'arravs. What .s the maximum si:e of one leg of a string array'
3730 INPUT'if vou don't use the DIM statement ... tvoe Your answer now*;T$
3790 PRINT
3800 IF T$ '10' THEN SOTO "350
3810 PRINT'WRONG - the max size of an array without a DIN statement is '0'
320 PRINT" this is an important concept, you may wish to review'
383, PRINT' lesson 3 before you Qo to the ,e.t section."
3840 SOTO '360
3Se0 PRINT*CGRFECT'
33o PR!NT
7870 INPUT'oress ENTER*;T$
3980 GOSUB I0
389'1 PRINTHow would *cu find out what was in the fifth oocket of the'

3700 PRINT'sincle diaenscon array ASW('
3Zq0 PR1NT
392? PRINT'A PRINT AV}

F3 R PRINT'1 PRINT A$(5)'
3940 PRINT'C PRINT AS"
3,Z0 PRINT'D READ A!Xj'
:96C PRINT
3770 INPUT*ENTER the letter o:opsite the correct answer';T$
IM8O PRINT
3990 IF TS = "B" tHEN GOTG 4040
4000 PRINT'WRONG - the correct answer is B
4010 PRINT* this is an important concept, vou may wish to review'
4020 PRINT' lesson 3 before you co to the next section.'
4030 GOTQ 4050
4040 PRINT'C RRECT'

4050 PRINT
40 O INPUT'orezs ENTER';T$
4065 SOSUB t50
407, IF TS ' " THEN SOTO 3220
4030 RETURN
4090 GOSUB 6t1O
4100 PRINT' Concatenation'
4110 PRINT
4120 PRINT'You av link two strings together bv using the plus* s~mool."
4130 PRINT'Cor example:"
4140 PRINT
:-0 PRINT'to AS =CHR$4)hereCHR$:34)

41bO PRINT':0 B = "CHR 4Soe'CHIR(:4)

4170 FRINT'30 CS -- ES AS'
!130 OR!NT'A c0 bNT CS :'vou could have said 'PRINT 8$ + PS too.
4!0 ?PRNT'RUN'
4:00 PRINT

230



fffff Listing of Program 'LESSON67 ..... 07II0/gi 04:4:

42'10 PR:'Nr'Soaewhere'
4220 PRINT

FR3 PINT'In this case. the '-' symol serven to 'add' the two strinos'
42.40 PRlNT'toother and create anoth~er strin;.'
4250 INFUT~oress ENTER*;71
4260 SGSUB 6510)
4270 PRlNT"What :s the output of the following orogram'"
4280 PRINT
4290C RINT'lf)0 . "CHRSi:4)"FLASH"HR$(W4
4300 PRlNT* cf BS 'HS4"AC'CR1
4:10 PRINT-, FRINT AS + 3V
47", FRIN T

4)PRINT"A FLASH'
4141) PRINT*B FLASH'
43'!50 PRINT' DANCE'
47., ' PRINTIC FLASHDANCE'
43 70 PPINT*D DANCEFLASH'
4380 PRINT
4390 I-NPUT'ENTER t~e letter oppposite the correct answer';TS
400 ?RINT
441,0 IF TS = 'C' THEN 50TO 4440
44:0 PRINT10ONG -the :orrect answer is C'
44:0 GOTO 4411)
444 1 PR : NT 'Z:CEC r
44501 PRINT
44b0 INPUT"oress ERTEF;
:471j ' OUB 6 au
44K 7F 7$ 'S' THEN GOT0 4:110
4 1Q ': RETURN

'J'A GOSU8 zc1)
4!10 PRINT, Strinq Funrtjons'
4570 P RINT
4530 PR!NT'Fcr this section *vcu will definite!, need ic~r BASIC manual. 5o"
4540 PRINT':et it cut now.'
4c5 ) P9INT
4!60 PNT"As with arithaetic functions, there are STRING funct;:ns.'
457.) PRINTISTRINS iuncticis are used to man:;ulate or e~olare the :orntents'
4580 PFINP~of a striro. On the next screen there are se,,eral examoles of"
4590 PRINTISTRING fu.nctions. we will ac o'.er several of these, but ,cu"
46%0 PRINT".illic ot ave to uesorlue them. Rather, Tou shcodd unaerstand'
4560 PRITWthat if iou need to access or modify anv kind of string. vou"
4 6C' PRINT'cin arcbali find a strinc function that will do the iob for'

4o~ ~NT3. Str~r3 functions can 02 used as zart of USER funct~ons'
.2:0 ~lN~as*-u saw ine1sscr. 5."

~:.NF'.,:Ess ENTER for same examoles of strino iunctions':T$

231



** Listing o Prcgrae 'LESSN6 *t* 071110,183 -04:14:!5

46"0 GOSUB 61.10
*bSO0 PRINT' Strinq Functions'
4 6 0 PRINT
4700 PRINT'll ASC~strino) 5) LEN~string)'
171'.) PRINIT*Z CHP.Stexa 6 MID1(strins~position.length.;'
47:" PRINT-): FREtstrino) 7) RIGHT5 strnQ.lerqthl'
477_1 PFINP4) IN1KEYS 8) LEMT(strina.lenqth?'
4'4C. PP.1N T
4750 PRINT"At first giance. these functions look like a !ot of GREEX, in'
47,40 PR!NT'fact. they lcck prettv' bad at second glance' Howeyer. the,.,'
47 7 1 PRINTreall, are orettv easi to use. once .'ou understand tnm . e'
4190 PR!NT'best way to learn hCV. to USE theml IS t3 like a Sr:r Or Cra2&
479f, FRNT'and use thei one at a t:2e unn. i ou See whlat the !o.'
4SD0 PRI'STWe will 3c :yEr e~aicles : a zou.ile to helo .ou catct .n.'

49.0 INPU7%ress ENTER"'7s

424 PIT": te fcllcoinz statetert TRUE or %ILSE-

43JFINTEt~nO unct~cns are ised to, aanioulate udati oithin Etrino'
4 87'; PRI N- ,ar,.at"e s."
432 , PR I !I
139', P N-,., Tp.UE
4%?;) F PJT AL SE

~ iNU~ETERthe let*Le' ooDosite trie :orrect ;nShe' :T1

49~'~ : ~ TEN 2fiTO 4950
4 95," PR! 1TWR,,NG - stri.no iinctions likE ;sei car~~t strinc'
4141: PPRINT variables.'
4;7,. SCTO 4?9'
49q3u OIN1'~T

1411F NU 7* ,r e ss ENTE TS

!O0 PRI1NT
SGOSUB i S0j

5)5) PRNT) PRINT ASC;S;
50 t V -P I':'
52 ,0 PRINT'ASC~strinq is a function that returns the .ASCIT code ci thie'
N5 e0 F:Vrf~rst character :f the strino. ASCII stands -or 'AERICAN'
50R) FRINT'STANDARD 'LIE for AFRT2 TERCHANSE. cokUO thie A'T'

:PN' cc 'c~r the f~rst'.ettEr of A$ in iour EASIC aanual. What is
5 l V R:rt Ycu arou:1 'a;e -ound it to De "'deciial."

T Itv' S p -cur :m~uter writes uah files to oi~ tusual.. writs,



*t*Lsting zi Prograt 'LESSONc #f*A:4i

-1:" F rNTItI.ej 1. 4SrCU ,e, ane letter it a tjne, This unC:Cn niS"
t 14 " FRENT',se oshen nou are trvnnQ to coniert :t.aricters ta tte~r nute'

5 160 PR !N T
5170 INPUTaoress EVTER';T3
5!SO C'OSUB b"I")
5190 FRtNT" Strinq cunct:ons'

520P91NT
52 - PRN"H e2 reti.rrn the nvsite zft: AC~trinq; ir~Ctio-.'

::40 PRIN-It retjirns a nharacter eau,.dalent o4 iecisal 77. Ourc, is '
5:5.1 PRINT

52! NPUT'arecs ENTE.9";'$

5:r 'RNI"What is the utout the ;......'

52q IRNT*A RN

fi2- PRINT

1: 14 the letter oDoosite the correct answer",TS
542 PINT
5C F TS ? 4M OO58

5, 0 F RIT

548C0 PP NT*CU-RPET - RA
5 4 q0 PRINT
500 INPUS~ress N~'T

T Strino Functians'

54,) CGOSA' p8

%'o', PRIMT2 ~TLNA
~...~Nr~N :~: s a urction that rptirns ltte lencth cf the str,.rno

5583 NTtha: i- 16 arer.t~esis. 1 this case it shc~ return :7.'



)~PR!%T';hal . the *alue ot LEN ,CHR$V4) 'TOM SWIFT HRW,41.7 .

~2~POINT~A U

.11 PRA 'A "I"

At( FPIRN T V
5 11 PRINTIO9

bo PRINTI 9 IF TS = D" THEN G30TO 57270
.4700 PRINT'WRCNcG - the correct answer isY
5 7:) Sat11 ,73D

14 ; PR INTCPEC

~74 0 ZNUT'ress ENTERI;1I

SPRtI41"Now vou have to do ace wrr for iourself. 4hat mill be tte'
V110 *.RINT'ot~ut of the following Dro~raC'
t 78f, PRINT

IawN12 PRN EF5A

~3QPFINT'A vY'

t25 DRiN'T, Nohngwl be output,
IZ3-0 14RIENTE the letter op casite the correct answer.$

1890 PRINT
53%C IF T1 = 'A' THEN SOTO 59"j
53,'r PR!.%NTWRQNG - the corrett answer is A*

!9" PRIINTCORPECTI ~or~
f944, PRINT

~)eINPIUVENTER t.e o-utaut of this

:'4PC16 -t~e ::rrect answer ;s achino'



tinsf Listina of Prooraa LESSONS' *4*4 U71iO13: -04:14:!5

3 PR:NCtPPECT - i Q* aa to see ou use the bock!'

t.07e, NPUT~crESS ENTERI;Ts
'1,30C GOSUB tiv.c
3j?0 303u3 S30

5100 PRINT*:O ORWN RI3hTI$ASC4
ollU PRINT
4:20 1NPUTE,,TER tt~e cutnut of this :rograa15T

I3:I" PRINT
14,u 1F T$ = CErs' THEN SOTO 6170

6150) PRINT'WRONG - the correct answer is aers'
6160 641T0 6130
317-0 PFINT'ORECT - qooc -ot'
S613:0' FiNT
190 INPUT!vsress ENTER';TI
-XI0 HSUB 651'

6211, PRINT, Strino Functions'
6:2, PRINT
a210 P.PiN"Here's an arscn functior. it's called INKEYS and it'
32, 4 mdT's cbes vour kE~bcard OJNCE and :f a key is depressed. it'
a50j PSINT'eturrs tre character that was pressed. Here is an example of"

bJ']J PRINT
3310 PRINT'>" YOU :.e t,1,s Drooram u, exactNv as shw.and RUN tt1, it

320RRIT'wl: eenrun~r~ sti cu cress tl~e '3' a. Tr,- it "ten you'
333.0 PRiNT'are done h ere.

330PRINT

677 TS 'B" THEN SOTO 450
732 RETURN
sW SSUB Z51lO
4~)PRlN'na3 a~e firisted tne f:rsc cart of lesson 6. If VL wist to'

6 4Q PRIN'reiiEw ths art. tin.,e an 'PR', if you want to continue to the'
cJ2' PRNTn:. a>. t .ze in '

~'4 PUTETERan R. :r a V
345 T T FI = ' 'HEN R'N

zA3 PEN *

54;0" ;EN -. :zi sutrautine clears tte screen on any terminal
Cuo rEM. #t



Listing of :7rogras %ESSOW6 071/8 -

~1,) PJR x L 70 :4

12 C FRINT
at '0 NEXT x

CC. , riLESSON 6

Ja PRINT
6570 FRINT'This is the first Dart of a too part lesson'
6580 PRINT'It is div-dea into the followin~ sections.-
S537 FR IN T
boOO ?RINI'!) Introduction 4 Coricatenation'
66W) PFINT") String Assiaruient 5) String Functions'
sz:9 PRINT'3) String ARRAYs"
bb:3 PINT
664' PRINT

505ET*JAN

zo7') OR T'Whi:h d: icuL wish to do'
~3~PR:NT
SPRINT"A :3ntnue On'

' ": INTB :E.,iew this section aqain"

7' ApT"ress t~e 'Etter oposte tie ccr~rect ani5oer ane cress ENTER": IS
iR: 1 T1I 'A* 2; T$ 'B' THEN RETjRN

7' o rlE 4 s..r~utlie for Etrinc assignment E.,aple

a7K NTI READ AS.B$'
-7QO PRIV.4- 2( PRINT Ai"

ASIQ V'T4Q --U7NT 45"
c2 f. F":V\Tl DATA 'CHRC.4;"THE SIHCR 1.H53)1 DISH53
81 RETURN

tg4f) RE *

685:' REM~ o;.trzutine Zcr arravs examole

07.) 'JT~ CLEAR M0tO
9 ,, P R 14T" I M A S :,?0

67i?') P :NT 4!,* X 0"I

t?IC FF. NT". INPUT "C? RSC 'ENTER jD to Q strings, ENTER 'END' 'o sto'CHRS -4 ",A. X
o~l: " ~RN' ") :: A'X; *CHR ;"EN'CHMI4) ' THEIN END'
4?~ ',:, sNT 5' GC T 0 1

~%2 E~ t~s isoz~tefor STUNG FLNUTICNS



t**Listuna oi Program 'LESSON6 t**ft 07;1A ):4l

6?70 P.Em *
0.*30 PRIN1*10 AS = C4NU4 a ching ! 1nqerTR3V.'4
93 R E 7Rt

T ~REM ff

7)2111 RUN INENUI

7u 40 FRINT
7.2*F0 PNT',3oina *o *te nett oart. n~ease starndbq'

' LESC.bA



*is4 n zio Program 'LESSON64' fff'* ?t!2-0::

OSUB 74;00
890 FRINT'A Va takinc this oart its ent-.ret .'
3~01 PRINT'8 [ ws to revie ,'electE- areas tar take the test).
902 PRINT'C I want to go tt the iirst part.*
904 WRNT'D I oant to/return to the 1,enu.'
910 PRINT
11 INPUT*Press either cacital fl, B, C, or 0 and then press ENTER*T$

7$0 = TI GOTC. 480,0A
Z: IF TS 2 C' GOTO 4M00

?70 IF TS z B SMT 1000
940 15 TS ""A GOTO 890
15 1,"' GOSUB 1001A
14e SOSUB MO0O
?60 GUOSUP 40C0

?7. G CS UB 7000
913SOS050 3010W
979 GOSUP 10000
Q30 3103B 1 3 1 20 0
??90 SOTO 49000

302GSUB Z3000C,

E0 RNTP~ease t*'se in~ the number eside *hE. area -iou yilsh'
V"21 FRINT"1cr review Ithrouan 7) and "her Dress ENTER -cress 0 and'

SPRINT'Press DEE tc return to the eQ

1i1,0%, ",UTWhat is iour Choice';H

240 N HSU 400

i00SOTO MO00

:01") PRIMtodcto
:021. PRINT

20DF~u~~ art of the computer assisted instructic. proarao has

1, I R1N ', do with BASIC. Instead, It 1s b Ut te r osf

Q ,1PRINTdon't hvtoretyce a 4nrnl EASIC line M t ecause of ane'
270 fP., IN T'tc. Lsr he edto akes i er , easy to alter the line.'

2( PRINT
23~0T~N"Unt.(3u 2et familiar with the editor. 4ou ia ' aist to iahaa'

21)A ;PIV'little ,-heat Sheet' sro you can haqe th(e C:feaas ava;!a~le fo 7

22 PRINT'ouic refererCe, ThrCUaohot' :hs art ,o sh~uld tave vour"
~~~~12 ~ ~ ~ ~ ~ ~ ~ S 'LN'nra ~ ~ ee:-:r~s ~Can CVoi~r..

: :J F0



"*4+ t~na -f FroQraa LSC5 "* 7:0'3-02:

'190 PRINTThe obiec: *-'-IS nalf. 011ll be to 3Et 'iO facliar 01:n tner
Pdor's key :omuands. TIs essor, toil! tot teach iou all "IE'

p T, "'h cenrs S~:ate However. tte Core of ;.niieoe 2t ohvsS"
"RI7 '', ou W; 1 t ,3 Str ectn BA;::. ar:craas. :zr some ot tnE,

t~t 50 ;.~-~ u~5flO. .~ztoulO refer to our IM!cro-

T4~C Tnre:-. ENTE ';T5

A 'TTeed itor Is I se cI r. Ettd . ean,,no tnat .;c ooer ate'
-4J P;.NT':r ore L.nEatra '11 an not, on a scrIEEr Of 3ata 11As 5~ 0"

a ! eT.ct a cr wz.f wzi ,a ne aizis

;,e .. .. 1 e .s .;t to

a -; W :e Thereafore. crn 7'e ac.ove Ine sC - tree'
NS ttE Ens. S ','>ous. there are setera rrr *.te te

:-t,77 :PRINT, : NEXTC

7 AS -aatte2 to E hi's .;re. Aesul t.DICZe11 th'e Scrc L?
:'4 7 t+Xw' te Ue ftr. , ti tcase. WE Mau., tte It

-Fj~ ~ ~ d F N 7 1 ev, tne EDI'.or In o-tter naE-S. tLt o-r Z.-I
M.' 5 wi alia C is t e KT :,,,in. flutser t

aerS nue t,.e l2.2.'IATEtoe

3 E t. :25 -, .ou e o t: a-rELE tos Iojo
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st,4 rr 3t Pr ris ESSONoaA' M*'* )7/l 4:

4 d CI' 4'7 ' GTE O 44
44 FO 'oE N' 44T

44t" ')PL'"eise E an 'N7;
a 4Tc -HN JOSUE lGB GT'

'r C "V HEN OSB Olo' OD44"

Fn'SF A.CE3.1A R. rE erc!
II T

'"~" ~V1 :f)DU en'tEret a Zi Qcer %.tbEr that o4cur wireieot.te
* '' tte:cBUter daSt ie~aUtedt th 2a ; I' wine erf.

CO TT~ac 9 nu .eeacta usino :ne ecit'r 'uJ stay
4.% S;N t.-~.cca with the c .rso.r . , tE ntt ctaracteu. ifir
4077 F;:N--o oreset nre Escetar."

'3 C~\I .N .Ae to taLe t e SZoacenar Ernocre" a wItfe. What 'T"

-i ~ *z~ 4 a s.;ec, -c cntaracte' A I .e ''Cz. are oiE'

<S. .1' flte sure etaC -'. fwar on te line s

~~:2ps~x~' l :r jC, tr eac ea-&e. %rt after o < 27U

* , . :-' etter S5 -~ 3tE n. then, tE etr:'~

E , i -E a. 1 -, Z;. ' S- -z a -E ...t

-Z E- 7 ,6 t 21 * a L.'u *

1R.:~N' ttr n,::s or an: ::,wer cas-e. so c s .,re -f5 Cae
%1 RIT o ahead ard J, -:t rc.. IL 11a seam~ for i7.,

'7'~th 'e' -''p'

." "1*< 43>



43f,) N iNEisT7QIAI$ L
3&:F N z )TE'

4 S F R NxT f2 N$ ;-:

AB2 'RNT?41
462 4 RRDI ' A noct,er lui onie... ETR toi aainA . ie ENB a"

4it27 NPuT'N~

"S "I" TAEN PRIN'Y-earcn fur a .uj47

4 '4 i. Ti IN" THEN 3070 4 3a; e

42 !T' ECS. Searh'

P1 PRINT
4?I 3RN-7'YO mli2 hae 1:t~cet that toe cursor stor.nsd 2PRE
4~ PP, NTIIzharactsr thlat zou werE serhn Or. T ,a 55 Cat I-

F% F:Ni -.nicoseo to hacoen. 7n adoataon-. if iou asked to zearoh for a,
Z~O ?IN~to-es~tCraater. ttsa :octe*Zr arirt*e, -e 0h:oC lcne."

5 ~P"x-10 dC:t, mil' i1 SO tae .Ot'Cced t; at there 1 s a :cwer case'
tE n2 'earchi. It saly ae , ans that,o r Carl'

seaj'r~ r 'o- tie tn oc;r a.-, of the scec.f ic ftara-cter
-C'Nt  ~ l s~reaa.e e re :n the EDT7 esc 1:- lie 10. anzo *E

- ~te t ~Othe sec-cr .toc:-anCe ot, toe letter 'RI thn~i we'
..,,r uU. ' B' r he : rsor wcldld sks.o over to the R

f: -'TIT ser an ie aacoe of the rerh feature.'

53' ~"'~ Vo ont:e ZSR to find 2nd occurance of F in:c
c125 P5I NT
5:37 PR 1N
V:9 ?P!N ER snOtc :r'

if195 P rITNT
3Ai PSINT"The cursor mould ;too cI-s:. hetore toe nto uccuranseO

5 P T) "4i"r z ENT7 I

c24 (:!47T tat n.C4 te T in -te .r ccraince at the chairacter'

us::Zr -2 .- ie WE ne-c otar. assue I:(, ale alria: sr the'



**'** Listto; ,f Progra 'LEEEONeA "f**# 7':3

523 UPUTENERjour answer -oIS

530PRINT
53,C0 NTpre:S- ENR; TI
j.,. IF TI 11 ."THN 30

5ZG03U K10C

5:7 : FRA FCRRC -: FEA

5'140 PRINT"n elti

f~)IPUiT"paeefui you~j are caco;o oth aih oe n i~
5 3 NT)!) 50Soft ar con uhns ardwnthastoJhtobe

ITwiS' tHs4 :oeand4.00 o;wa tIo :e de.
RINoescarces oeatate or n a &te.

F PR:N o cart rae talht i .on 't n aroe ithn thes nd;:' th "

F RINT'with li wiL cnt daeoecsrate

-' RI N 7

r FRNT , eaicle o f t.,ne Dele t oc an woul l 10ad ber'

~~22O81 .1:1't b 're enl s a we w Zaat, todeetr teks.chr
%7 onaar ,s.i, PRcT a ' iaU we do u ouan t hne t c j s h n o t h e

b 2 11 ,e FRINT 'of'no v the tworac chrcitr.r' oesS wc

325 :R :hT': P e c ' l D:'lnd: ould. ockl lae t:

:PRIN RINTEX

b22PPflT'3" t'&:I exael an e d o he a routtte ;araorah e leftcu

t'. PRINT'aarPuh:ad't old16,lie'hs

lNP'Tors E'he'eJTldE"V)NTE7 ieO-L

W, 26444a



£00r PRINT, nt~eletell
c:60( PRINT
6Z'7) PRINT 0

£92 R'IT"Nu 2c :ur turt. 'OU haVe to EDIT the above line ca t'at"
t .Q og PP4 t e z arac:ers 'si' are deleted. You sist del ete thes one at a"

34 U)"1tize as we shawed vou in the Previous e~aaale;. First tvne
~2 ) PRlN~the acsaoriate ccaaand for editing lawe 10. then so's the

~V PPNT~sace~r ocr to the aooroor'vta oa'ace, thten cEjete the two'
iAA) PPINT'offendtra charactErs. tier ,ress EINTER .iSE 'oosr cs;
~42 !PRNT
40* .NL"NERte*rst coemara now':l$

~432 IF !1 ":' : ThEN PP.INT* RON2j - *:Li snhzjld toe ci EDI:T 1) f rt' 'N:GOTO 641C

6 4'09 I N)

AS = " THN 3210 tt'

t t: 'H= EN As 'r"

AS = H$K N] S H TEN + R 4:RIT MI1$, S ;:GO TO 65jog,

S 24 1 2 Tqh ;p:" TIJs:::' = 5:30J70 O
t ~ 3 C : A N 15 THEN PRPIVT:PR: NT cN3 - o0 not ht ENT ,. tu u are

-Rn .0' ' ' TR AGA!N":PPNT:32T0 64t.+

cS'F AS TAND 1 0TE.03s~

~stPRIN''tc2' :9:11NT :N1EX 2
S3J R INiT
eatS ~ E PRNTTt re .,the oogte' ecor, would row lon Iiie thss:":PR1NT 1 FOR ( :77 :FFIN'

Ca? PR INT
eel-' PRlNT"3REA". :iou want to do it aciain, cress Velse cress 'N'
z62 IN4PJT EN ITER Our cto~ce now y or 'r$

obY. IF 75 'THEN 30TC £74i

eaZ.-y PRINT" n tel ete"

i a 7"1 FRINT*For the er aiole. we Protected ',cu from mistakes by .onorino"
aE0 PF'INT'ose coamacas. and telling iou what you did wrong for others.'

6690CRJT "+.*j reallv are editino a lirie. De sure ou oress t;1e riohtt
SCOC PPINT'tttcnsc, because cv, wIon't Cet warnina messacesl hzweer.

2 RNT'vou seldom rui.n what vou have cone, the editor is very 4or-
L)FRINT':i\:nq. it u.sualiw leaves *ou someth~no. eien when you iake a'

;,;.INTbcc240



***Listing of Prograa 'LESSON6A' tf** 07/'10!'-7 -1:1:

6740 PRINT
o7tO PRINT'is ;cc 2a nae uessed. the 'n3 svabcl in the title indicates'
67SQI PRINT'that You aav deicte Wn characters at a tUie. if You cress a'
* 770 PRINT'number and oresc D. tnen ttat is how many characters will be"
a'K' PRINT'deleted."
,4730 ;R IAT
A0O0 INPLIT~oress ENTE-R*;Tl
5910 E60SUB Mi'J0
sB2' PRINT 2S

6340 FRINT'If we wanted to deete '*f all a once. we cocla oositc.on the"
6850, FRINT'cursor to Tust beicre the ls' and tvve in 2D and both
tab' PR:TWcharacters moulc aoaear like this: IsW

t,830 PR:NT"Ncte th1e e-xclamation marks. in this case, are around both"
639,) FRINTcharacters. ihen, You get through here, p~ractice with some'
6 'f PRINT'Iines ,cu have ircitrahhl made up. You will see that 'his'
6:01Tcoman can, be ierv handv.'

'3~NPUT' press ENTER";TS
605ASU 411000
!r TS = ' THEN i36TO 500

6^6 RETJRN
7000 GOSUP s 10 0t

7';' PRINT' Xtend line;,
70:.0 PRINT
70 20 PRX-T'This :s one of the easiest, and aost useftil of tne :oemands'

700PRI.WIt allows you to Start uz at the end oi a line. i~it as it yozu'
~ r~00..~ resed ENTER.'

7,"; 6, PRAT
.7 0f PF.INT Firs". .ou oc to EDI"T Aode . then ,ou zress '.When 4ou do. Cou'
7'j2,? PRINT it I: see th e wh oe li ne d1il a ed. and ,*cu c an ad d an '.t hi n
7'., PRNT":n to the E1D Of it. Tr, it now. First, tyoe the command to'

700 ~:Noecint: EDIT tode for line 10. then oress X, then tvae in"

7! 1;1 PRINT'an-,thinq ou want 4aost micros allow a mafciame 249'
7 12,. PR!NT'caractersC. Then press E.NTEF. Do it noi."

'40, OS "FOR X = o7 :rFRINT Y :IEXT 2'
7itO !NPUT"ENTER the 4irst z.tand";TS
t !-' 'S, "EDIT '..) THEN PR!NT:PRINT "WRONG -You should tvo-e in EDIT 10. fir:.t':PRINT:GCuT3 711)

7161 PRINT
717) PRINPID0

7: 9QA =5 1,NYEY
'13 IF AS % TAEN AS 1

7190 IF As "X' THEN G010 7190
.20FRINT CS;



'I"' Listing of Program 'LESSON6A' t**** 07/10/33 - 04:29:39

7210 LINE INPUT TI
7230 GOSUB 21000
7:40 PRINT'Your new line, which was the sum of the old line 10 clus the'
7250 PRINT'aata you tyoed in. is now this:'
7260 PRINT
7 70 PRINT GS t TI
7230 PRINT
"29I PRINT'Neat huh' You will find yourself usino this coasand the lost."
7:91 PRINT
'292 PRINT'As usual. we orotected you from making mistakes, by onlv'
293 PRINT'al3cwing ou to execute the (itend) command. Remember, 'o'
72P4 PRINT'waII have much more freedom if you really are in the editor"
2:95 PRINT"mode. In fact. :n the real editor, you can use the back arrow'
29 PR!NT'to wne cut the end of the line you are editing, and reolace'
7297 PRINT"the old data with new stuff. Be sure to practace this and'
729S PRINT"'ou will crow to love it' -- ...well. maybe just like it a lot."
7300 PRINT
2:1) INPUT'3ress ENTER';T$
7:20 GOSUB 40000
7'0 IF TI = 'B" THEN SOTO 700
7340 RETURN
00. 303UB 21000

S10, PRINT' nCfhanGe) & ,nsert,"
S020 PRINT
8037) RINT"Now for the seat of this half We are coing to chance the
8040 PRINT'nas:, errors in our trial statement, and then Insert some'
3250 PRINT':;rrect fioures."

9(e,6 PRINT
3072 01 = "FOR K = to7" :0RINT Y :NEXT Z
9090 PRINT 01$
3,0) PRINT
31 FRINT*Abo~e is our line (with the 's*' characters missino - we
8110 PRINT eleted them in the nDelete) section). Let's sax we want"
8120 PRINT'tc change 'NEXT 2' to 'NEXT ' and 'PRINT V to 'PRINT '"
8130 PR!NT'n adolt;:r.. we want tne dalue of X to start at I an the FOR"
9140 PRNT";NE(T boo aie. we want to Insert a I !ust before the to77)"
3v1 PRINT
3 i INPUT"orE :s ENTER to start our EDITang'Ts
31-10 SCSU? 1P
8130 PRINT" nCihangev k l(nsert)"
3190 PRINT
8O PRINT 01
3210 PRINT
822'1 RINT"Farst we'll chanre 'PRINT V' to 'PRINT 1 '
2 1. ,"D PR NT

3:) cRINT'Tc se the nClhane command, oet into the ED2T mode and

247



inListino of Program 'LE3S0NW' ***O~03-0:92

2 PRINT'oosition the cursor to JUST BEFORE the character to be changed'
32S0 PRINT'then press 'C' and ress the new character, then press ENTER.
8:72 PRINT'Trv it now. set to EDITor., SPACE over to lust before the Y
8275 PRINT-and tyne in 'C', then type in an X we want to swap Y with Wr
8230 PRINT'and finally. press ENTER :use caoitals"
8290 PRINT
8:00 PRINT'ENTER the first command at the bottom of the net line'
9302 PRINTl1O "01$
8304 LINE INPUT TS
3 10 iF T , 'EDIT 10" THEN PRINT'WRONG - -ou have to type EDIT 10 first,:PpINT: 30TO 3>)2
320 PRINT
8325 1 0

3130 PRINT'"10 ;
8340 AS INKEYS
835' IF A =" THEN 60TO 340

825 IF AS =" THEN AS "C'
860 IF A$ = CHRI(32) AND I < 20 THEN I = I : PRINT KID$0SIin:GOT0 340
3370 IF AS = .C AND I ', 2 THEN PBRN:PRINT"WRCNG - vou cust press 'C' just before the in PRINT

Y*:PRINT'TRY AG N,:PRINT: INMf'press :NTEVTE:PRINT:OGT 8170
: A " AND I = 22 THEN GOTO 3400

3292 3270 340
3400 AS = NKEYi
S4O :F AS TN 1OTO 34.(
84:5 IF AS '2 THEN AS "
E420 IF Ai 'V' THEN 6OTO 8450
24:0 GOTO 84
345u FRINT";•

84o AS =NKEYS
343:9 IF AS .: CHRSVI3) THEN 8OTO 3460
3490 PRINT' :NEXT Z"
95O2 PRINT
3510 PRINT'Hows that for class? Remember. we protected you frog mistakes."
3520 PFINT'The real editor will do whatever you tell it, even if it is'
8530 PRINT'wrong'. But you knew that. didn't ou'"
3540 PRINT
8550 INPUT'ENTER a '' if you want to do this again, else ENTER an '"T$

S5b IF TI = *V" THEN 60T 9170
57* ;F TI i, 'N' THEN 6OTO 8550
MO8 GOSUB "I'MO

300 FRINT' nC~hange) & Ifnsert)'
3;0 PRINT
010 PRINT"As with the other camands, the 'n' in nC(hance) designates"
2 R20 PRINT'how many characters are affected by the command. If iou want"
30 PRINT"to change 10 characters, then you would t oe '1C irn the EDIT"
3640 PRINT'mode. and ;ou would then NAVE to chance tne next 0 characters.

96170 FRINT

243
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liii Listing of Program 'LESSEO46A "t 07/10/83 - 04:29:79

3680 PRINT*hat would you type if You were in the EDIT made and Your
MO9u PRINT'cursor was just before a block of 4 characters that you wanted'
3700 PRINT'to change to 'XXXV''
3710 PRINT
8720 INPUT'ENTER your answer now";T$
9730 PRINT
8740 IF TS K> "4CXXXX' THEN PRINT'WRONS - you should have typed 4CXXXX':PRINT:PRINTITRY

A8AIN':PRINT:INPUT'Press ENTER';TS:GOTO 8a70
3750 PRINT'GREAT' Now You have the idea"
8760 PRINT
8770 INPUT'oress ENTER;TS
8790 B0UE 2100
3790 PRINT', nClhange) & linsert)'
3800 PRINT
88o2 PRINTIO FOR X = ta77 :PRIYT x :NEXT Z'
3820 PRINT
8830 PRINT'Ne would change the 'Z' to an '' in the same way, bit, to'
3340 PRINT'save time. we'll envoke some macic, and change it now so we can'
85') PRINT'Qet to the Ilnsert) command' READY? zz,:"ZZZ2AAAPPP!'

3960 FRINT'&,K- POOF :1. There, it's chanced no*. Look below.'
9970 PRINT
383 PRIN-h'1 FOR X = to77 :P2INT X :NEXT X'
3390 PRIN
30910 PRINT"How would You !ike to have THAT editor at your coaand?"

3K.) RiNT'We'll now get to the I(nsert) command. Remember, we want to'
Sr: PRINT'insert a I :ust before the 'to7'.'
3960 PRINT
397,1 INPUT';ress ENTER for the Insert examole';TS
8980 1GSUB 21-00
8990 PRINT" nCthance) and 1(nsert)'
0 00 PRINT

901 01 = 'FOR X = to77 :PRJNT X :NEXT X"
?020 PRINT'13 "0
90RT FRINT
%Qa5 PRINT'To 4se the I(nsert) command. you first get into the EDIT mode'

9070 PRINT'and then place the cursor to just before the cnaracter you want'
80 PRINT"to insert the data in front of.'

9090 PRINT
9100 PRINT'In this case. we get unto the EDIT mode. then'
T:I: PRINT'we SPACE ober to -ust before the 'to77' and then we tyoe an 'I''
9210 PR:NT''or iLnseru?. After the 'I' command we want to out in a I."
012 PRiNT'but we CULD tyoe in as many characters we want .... "
PI', FRNT%nt:l we cress ENTER. At that time, all our chances are eade'

9140 PRINT'and we are returned to the IMNEDIATE mode.'
V! ?RINT
9150 INPUT':ress ENTER to start the example";TS

249



*4** Listing of Program 'LESS0NMA' 0** 7/10i83

9170 GGSUB 21000
41~30 PRlNTPRetmeeer. first tvae EDIT 10, then soace ov.er to iust before'
9100 PRINT'the ': .then tvae 'I'. then t,5e a 1. then tvae ENTER."
KOO0 FRINT
321,1 PRIT 10 *0
4:20 PRINT
9'270 IUTSPTE the first coeaand';TS
K24C :F TS ' EDIT !0' THEN PRINT 'WRONS - You oust tvpe EDIT 10 frst':PRINT:';OT0 923
9250 PRINT

92oQ FRINT1O :
9265 1 0
9210 As INKEYS
92980 IF AS =-THEN GOTO 92-70
Q1.3' IF AS 'i THEN AS I
9270 IF AS =CHRS(32) AND 9 THEN I I + !:FRINT MlD$I8S,I,11;:GOTD K'%!
9300 IF As= CHWSI3) AND 1 9 THEN PPINT:PRINT'WRONG - don't nress ENTER until ou are

done':PRINT:INK'aress ENTER to start over';TS:PRINi:'JTO 97
K310 IF AS = I AND 1 (. THEN PRINT:PRINT"WPONG - don't tyne Iuntil ulat Wafre tte

'e.7: PRINT: INPUT "press BNTER to start aqain";TW:RINT:GGTO 9170
?TIF As P AND 1 :-2 THEN BOlD 9400

'?3 Z KTO 97

S:r- At '1 THEN t]-TD 4'
~4~PFINT AS;

As = ' AS INEfi
44v I; Al HR12 THEN 2010 3430

1451" PRIN7'toT :?RINT X :NEXT V"
?4tO PRINT
3 4 7, IN,1UT"ENER a 'Y' :o do this again. else EVTER an 'N'*;TS
948.) IF 'S 'Y" THEN ZOTO 3170

~490 TI N1 THEN 3010 9470
950 GOEU 10
?J10 PRINT', rC~anoe" 1t !sert:,
9 !2,. PRINT
95"A, PRINT"Witn scme zi thle same taoic we envOi.Ea before, we will also'
T!4f0 PR:.NTOUt cCeS In the qroner olaces 3i the test line. aaan.'
q!55v0O.14T',ou woulc nortalIv use iour nC or 1 command to fix UO tne 1ine"
*SoO nR:Nvbut I feel oretti magical today, so : want to do it.'

R11 PIT
? ?RINT zz:mAAAAPPFP (:,: POOF :....... CPAAS5SSHHHH .. txnkle'
;590 RRINTt0nFORSaROUNDXT IXASLFUGi ((If#fsluurrr~roo......... a00055"
%010 PRINT
~lt' PRIT'i oel!A. we'll leav'e it ja to N-ou to do in vour oractize'
9?20 PRTT essions.'

zF R:NT
? 40 INPUTcress :.NT=.R;T1



"It' Lsst:no of Proaraa 'LESSON6A' ,*** 07/0183 - 04:29:39

7650 OSUB 40000
?6tO :F TI = '8' THEN SOTO 8000
%7: RETURN

"ovuu GOSUB 21000
,0010 PRINT'You hate ;inshed the lesson and ,:u can now take the test.

1'00) PRINT"'f vou wish to review narts of the lesson, ENTER an 'R'
1 20 PRINT"else, if ou want to continue to the test ENTER a '2''
I0:0 FR..INT
1400O INPUT ,ENTER our choice now :R or C, ,I
:0500 IF TS "R" THEN RUN
000 IF TI ' "I THEN SOTO 10000

:0700 SOTO 47000
2)990 REN it

2 -0%B F0 This subrout:ne clears the screen on arv terminal

0lO: FC.R X 70 I 4

21 ', PRINT
2 102 EXTx
X".20 RE TURNV

P > N N" LESSON 61
:oo'. PRINT
T2:5 PRINT'Ttis ;s the second part of a two part lesson"
:0020 PRINT"It is divide into the iollowing sections.'
)0, PRINT

70030 PRINT"i Intrlouct;on 4) rD!eete"
40 PR'2 Startno :ETtxt 5) ttend line).

30-40 PRINT" , rS ACESAR. rS(ear:h; 6 nC (hanae), ,Eert)
:0"092 PRIN;T°  "

.. 'Which do you 7et to do"
4r'1 PRINT

40020 PRINT A Zontjre on"
- PR T"3 Revlew tnis section gain"
'0040 PRINT

S,,' INPUT"oress the letter ocoosite the correct answer and cress ENTE":TI
4(O) iF T7 zA" OR 71 -",0 THEN RETaRNV
40O070, 3370O 40000
47 )0.1 PRiNT
At :.. PRINT

" .PRINT'oo to test. .;lease walt one soment."

43,>.2 RUN 'TENU
" 4: TL E 3. T.i.

4 3 M .

I1



4*4 ~s~oof Prooraa '125k6' fmnf S7/lu/ 4: f 2A1nV

1000 REM *

1010 REl*REES. EEh'E ON: 1AJE 2.
!0270 REM "cAUTHOR: CAPT DAN CREASANi
i-)30 REM* AIR FORCE INSTITUTE O3F TEC.HNOL:GEY
104C REM *

i00RM 4*u RL ES
:o3REM NS NX~ NAMES ARRAY, USED To READ :N SE0-
1070 REM f UENTIAL NAMES, AND TO WRITE OUT

108 0 REM 61* UPDATE NAlES.
1090j REM KS CRES ARRAY '"USED TO READ AND
1100 REM '*WRITE SCORES

1:1 REM 1* ARRAY TO KEEPr TRACK OF NUMBERd OF
120 REM *4CRETANSWERS. IF AN ARRAY

120' EM *.ELEMENT EDUALS 1. TmE ANWE WA
:140" REM 0 CRR ECT

'12 LEARu

1 ,R12 RNT7 FINAL TEST lesson 6;"

:20 RIN"Ths test consists of lQ cuestlorS. you iust oct 70) oErcert'
1240 P'of Itri corlt oass. ;tht'sT r i;ht out of *-el"ze-

R50 RI NTaons. Use onlh caoltjl letters in -our answers. *iont"
!2 0 P.PINT"irczlae -..ates or letters.'

22:PRN- GOCD LUCZ

212 84R0'orEss ENTER. tc' ::nltlzuE2$T

22 RlNTj What is wrono wsith the failowiro. stateeer""

:240 .. u

-S" FRN4T"A lultt Statement lines are not aIlowec'
"t :V d : e sn nm-n* of % etweejr, AS a-l e$ 're not *",

S '.' PKT' Th e strines were rot ll1i:d

2%" PRIT '2 ot'

:40 PRI!NT4

: F7 ~~ 'S ThEN K3270 1472
4:; ~W wROS - te :ovect answer is 0
:1:'47' See oaKl 1. 1 Srn Functi ons'



L-:stino : Proaram 'TESTS' *tt070/1i11 04:48:04

47) PRINT~ropq-T'

A7) PRAT
:500 INPUT'oress ENTER;TI
1510 GOSUB 41i:~

152 50UB 42,11

!J40 'RPNT'What is the out;)ut of the iboqe orograiT (vou mav ise iour
1'.50 PRINTIBASIC sanual t3 lack uo terms;'
ltSO PRINT
1570 !NPT*ENTER t.hE sutDut no SXACTL as it would amear".T1
1580 PP:,Nr

I~F TS z W. THEN GONG 1,A0
:6D; PPR!NVR.N3 - the cor'ett answer is H'
161,: 1FJT f AiS =Hi' and 5S =AS, then the left character'
i~lo DRANT of B$ is an H. See part I.*
:6zO GOTO 1660
!440 PRINTPC.-RECT"
1650 QQ( =
I1a0) PRINT
7) iNP0T'ress ENTER- TS
I tas GGSUB 4:10

S-3s PRINT"What is wron3 jith the followino zracram."

i.. l PRINTIN0 FOR X.= 1 ta 2V)

7 F.JTZ.) IEXT

'5 RNT~ The arra. '.s rot Jiiensioned or-aoerlv'
,~lo~u canrct address a s~nqe dizensioneo; array Igith a !1zo'

F~N T '1e E~u~ .ct be encloseo .n ;uotes'
:"3: p R:.N" 1, ,2 4

03; 3 L~ 4:30

23 IF 't--'A THEN N-70 260
:3:' sTRI,?WrN6 - tte answer is A A.t should te Dl hensi~ied
:34, PC !ssee drtl 1. -:tr;nq AIrravs.

KKSI 4:1:
*ra ~ te cutout Pthe fc1l,:Wlno :rooraa'"



**e*t Listing of Program 'TEST6' ):49 - 4:48:.4

92 PRINT

!1Z> GOSUB 427:0
1940 PRINT*20 3$ = AS + B1'
!150 PRINT
1960 INPUT'ENTER our answer EXACTLY as it would aoear';T$
1970 PRINT
:930 IF 7$ = 'Hi'/ TH9 GOT 20J0
:90 -RINT4,SCNB - the correct ansier is Hi!H'
2:2 FPRDJT' If AS = ni and B$ in line 10 equals H. then"
2010 PR:%T' AS + BS = Hi1H. See part 1, String Arrays.'

202 GOTn 20t)
20 PR:NT'CRRECT'
2:40 (4 I

01~ :NPI es~cs ENTER-;T$
2070 S0SUB 4110
2,8') PRINT'What is the output zi the foliowino proora?"
21090 PRINT

V, .P R1N ' .,A. R .4S .,M EWH ER E' = 2IDS(A$.:,48F'RINT A $
2.,. PRINT
2 .... :NFLT ,,ENT r answer EXACTL Y as t wou'l aovear";TS

..... $ SCME' THEN GOTO 2180
2: P.T'WRCNG - the correct answer ii SOME'

Q .'N. See vour BASIC manual.
-I:, " rrc

.I- :NPU.r. ENTER'"T$

.... S U 4ad1 d ntr .. ..!umer'

C. ... ... .hat is the command vou would enter to edit '* ne number -cf

2240 PRNT'a srogram'
2F5 PPINT
22a0. INPUT*ENTER our answer EXACTLY as .t Aoui. aoear;,T$
2270 PRI N T
2230 IF T$ = 'edit 50' 7HEN GOTO Z20
2290 !,; 'S= 'EDIT 50" THEN COTO 2.2O
::) PRINT",RCNG - the correct answer is EDIT 50'
2:1:J 'RIN" See cart 2, EDIT'

220 PPINT4CORRECT'
>'40 QR;j

:1) IFUT"'aress ENTER";TI

:7 7, S5B 411

254



UHf Listinq of Program 'TEST6' .ft'. 07/10183 04:48:04

2330 PRINT'Assune iou are in the EDIT mode. You wish to olace the '
2790 PRINT'curscr over the second occurance of the letter R in Your line.'
2400 PRINT
24410 PRINT"What is the command You 4ould use!'
2420 PRINT
:CO0 FRINT'4 23R'
2440 PRI *3 ZIR

2450 PRINT. IC '
:4 O PRINTIZ 2CR"
247' FR:NT"E 2 spacebar R'
2480 PRINT
2490 EOSUB 4180
2 50 PRINT
zf1O IF TS = A" THEN GOTO 2550
22 PR!NT'WRONS - the correct answer is A'
2530 PRINT, See part I, nS(earchl'
2540 G6TO Z70
,550 PR NT"CORRECTI
2,_- Q,7)

7 70 PRINT
2580 .NPUT'ress ENTER';T$
2570 OSUB 4110

O PJRNT*Assuee Your are in the EDIT o-de"
262 PRINT
2620 PRINT'What is the command .ou would use to insert text starting'
2S0 PRINTwhere ,,our cursor Is now.-
2640 PRINT
265 j INPUT"ENTER the command now;TS
20 'FRINT
2570 :F T5 '1" OR TS = "'i THEN GTJ 27A0
6&, PRXN, WRO1N - the "orrect answer c I"
2 70 PR,:T" See Part 2, l(nserti.'
2700 GT 270

27:U P R114I Z C R RE2
272J Q 8) = I

21 :, PRINT
2740 lNPUToress ENTER';T$
:'So 3OSUB 411C
2' 0 PPINTIAssume you are ir the EDIT &ode'
Z'70 PRINT
2730 PRINT"What is the command ',ou would use to 4rive the cirsor to the'
2790 PRINT'end of the iine Vou are currentl,' editirn. 'the ccmmand .s'
2300 FRINT:one letter long;
2310 PRINT
:I2) IPUT*ENTER :he comem2d now';I

:3:. nPZN5

"'4
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2840) IF TS 'V OR Ti x THEN GOTO 2880
28OPRINT1WRONG - the correct answer is V'

:860 PRINT' See Dart 2,. X(tend).

2870 SOTO 29?00
1880 PRlI 'CORRECT'

29)0 PRINT
29!0 INPUT'press ENTERI;TS
2?920 GOSUB 4!1')
29340 PRINP'Assuse vou have just finished a course :n comouter assisted"
2940 PRlNT'instruction in BASIC. What should you do"
2150 PRINT
2960 PRINT"A Quit trying, now that you know how'
2?70 PR14T'B Practice, aractice, Dractice . . . . and eniov, enjoy. enjoy'
2980 PRINT"' Sell Yourself as a national treasure'
:97C OPPINT Write a nasty 'ettEr to the author of the prograa*

3Q22j GOSL'B 41&,
~00PRINT
.040F TI= '2 THE PRITN'TON BLAME ME ... I'M ONLY FOLLOWINS ORDERS' :'?FINT:INFUT'oress E TERTI
SOTO 3120

~00IF TS = C' THEN PRINvT'That *on't hEz the National Debt very aucnfl:P5'INT:INPUT~press E!4TER';TS:!OTO

v I TI ' 7HEN PRINT*Don't try to butter me ua, I know vou're into aons:Rr:Nuors

:070) :F TS 'A" ThEN PRINT*Gbviouslv we have failed to communicate. !'a rEoortino .,cu to':PRIN~T""e :il
for tax etasi.-n and sail 4raud.': PRTNTITrv AGAIN":PRINT:INPUT"oress EN'KT:ST 9v

" 030 PPRNTWcnaratulations,. iou are one of the few who selected an answer"
R 7NTthlat wasn't iisted. wersr iou ever an extra for the MUPPET SHOW?"

:110 lNFTU'oreszs ENFTE9'; 7
dlzl 6.3111,a 4 i: 1
:113, PRNTooI ,. co et autoatic credit for the last question."

40 !,
~1nPRINT.t was nice doino busines ih*~ oln

:17i' , NPUT"Press ENTER%'$
I18) GOSUB 411"

Fl FORP I TO 10)
y+CCV

NEIT
Fr1(NT ,3U Sa~e tirished :he test. :ut of 10l Dossiflle correct answers'

2:: NT".'cu sccred ''
T~,

FRN*O .1... cASD

-c56
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320SOU 920
:270 IF Y 6 THEN JCTO 35
:20 PRINV"YOU HAVE NOT RECEIVED ENOUGH POINTS TO PASS"
:290 PRINT
':300 FR!NT"O SHOULD RETAELSON "

P32 R'NTYou will be returned to; thle menii.

333 PRINT

-t,) PRINT'Do iou Aar: cur score recordec on acermanent file'"

93PRINT'S NO'

--4-) IF Ti ="2" THEN 6070 7:.)

: ,)GO UB 4110
:44f. CP'NV'l'n record: Your s core. we iLst Goen ile and out .c~r Iaze
4 !r , p"'r Eteore. surarsiinG>. fie nena vur -555. icor

"IZ, T: i nr1.', a e* va aora tnestud ErntS lel to taE E

eae::ntzo: -.ar test aonta' for an 7der:..,'n: tor. ,t

to, Li- -; ,L- T -: entr t'a oor
4 SP'w.

'C -' . La.& .CA.aE-red a core :E~o W O re t
to ,,oe saeec naze "u used tifarE. 'si a..:at

SE; '-'T::,7

r$.

AX TS 7.E' TCT~

T I5

7 4 1*: 'At
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-J 3. 3 - 1

' VN t .,,. 'REA rn?5 :a:asidn 7i"I

~NT'Vhen :u :rsss NE zcu 4C U wilbe sent to the Menu from
ZUTflr :uCan re,,:EW Otter escnjS 3r CU:t"

CCTfaqh 'aesor t~ c~ h, - - i c -cr , .. E, o r zoram'
34~:cT.Eo4&t t .: ad ;' ata. That WaVyvo., :ar Ircid&

73 ??.24tne naces :, ouf u-rruiture .rn ,our ;-.7e. ; owe-er. n&e Iea-ve'
'i' ttst vL ou. Hasta L-ueao&"

' -i 'F'~ 'LQSE:GO','TC ZV

U ~

NH, 1N4 7 N S I U

F , EN I N . F

2, 1-; P% ,N

.ARIN oar:

'1 :r r i~r

-. 4 ??T or:
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420', NEXTX
414-i RET., N

4 1 REM * tl,:s sr~~ is ;cr tns e~e zict::s-

4' Ar;,, 7~ s:rsr;uc:n

t'! ' ?INT
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TRSDOS Ready
EAS:c
SASIC .JO for TREDOS Version t
Copqrl.,ht 1983 By NCrDoot. !lcensed to Tardyi Corocrat:on.
Al! r'.nnts reserv~ed.

R e a d'

COMPUTER ASSISTED INSTRUTCTIN IN £4510

bv: Cantaln Dan Creaoar
Air Force institute o4f Technol:,v

This :s the ienu for coutet. assisted ".ntruct,:r
: SI.It is neant to be u-sed wh a BASIC marual or witn

aeroe':encel 2romra5ier av.;itle for corsuitatior.

poih to ;j.e ae -eeabacl.. or cat nrfor-.tisn about
.. 'S2:crzl '!'EaSE cotc e at ARFFSS ,% NY. <11 be
-E e 1r-Pt la.i;~tancE area after 'rT 2.

NE7NU CHOICES

Select the orora, You wish to run froj the let' telow
and tress the nusber that is ie~t to *.our seiectinn.
Then Dress ENTER.

1. E^SON ONE 7. LESSON FOUR
ONE . TEST FOUR

LSCN TWO 0 LESSON VE
4. TEST TXC 10. TEST FIVE
t. LESSON THRPEE !1. LESSON SIX

6.t THREE U. TEST SIX

4MICM N- 2E D. WC ANT'



,is1. nrj af Proqam 'LESSONiTXT' s)71C

ESSKN: ?ASIC 'A VERSION: I AUGUST 37

TIME REgUIPED TO COMPLETE LESSON: Aboiut One 4our

AUTHOR: .aqt Danny W1. Creacan
Air Forr-e !Ans"titt fTeho

35ZTVE To introduce tne st.~oent to icrosoft
?AcSrC and tfie fundamentals of a small :osiouter

HAE IVLI)Q': PASIC reference iarwai

BieR NTev to :ontinje.'

LESSON I

"I . th.e Lret Dart c0i a '#a Dart laesor
:t is d :11e nto tle oilowlnc xeect:0n5s.

c tatecents & Prcraae
R arware 6) ?-int Statement
3oftware 7 End & Stop Statement

4) Senera 1Pn'zrmation q. l mediite Mode. !,EW
LIST, DELETE

A I'i takinc th~s ,ar' in its entire*tv.
? wish to re,,iew selecte! areas.

C want to go to the secona cart.
D want to return to the lenu.

Press either cazital A. "i, I.. or 1. ard then Dress ENTER'

fntroducti on
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'itrcuohout a!! our 12ssons. *iou should have your BASIC Aa~a
1" a no. CL find vourself stu& ed bv a OLuestion. VoL should
JOCK jP THE ARSWER It% THE 30GK. if you can't find it after
an honest atteaot, then take a guess and then go on. You oil!
haiz- an :Paortupili to review each section aeain.

?eqinr~ng with this lesson, You will have hosework assigned
at tte end of each test. If 'vou do the homework. You will
learn tore. and. oith the techni~ues You learn, iou will find
that ro- can tackle saail ,rogramiing 305s as soon as you
ccolete the coaUrse.

Introduction

7Ttrcxcnout t~te ,next si4 lessons iou will be learnino
a -cut ccatouters and what thev do. AIthouch the course IS
titled 'o^acuter Assisted :nstruction :n BASIC,, You will

disc need to learn the tereinalom, cf comouters, rot tust
*he BASIL' Dooram-iino larouace. This first lesson iI
start oitt s:ae unjaaental ideas. and excand them as
He cc a:cr,:.

4'e -se ccocuters to :rocess LNA ant aivc is answers to our
or: iegS. To CrCC2SS this :AT,. we aLst c~casunicate with h
:Anouter usi.ng two tasic comouter cot;oner:s. Those comn-
are ,.xI e2: HRDARE 'IND SUOIAE.

oress EVTER'

Ahic 1r, iisj to do

Ccn t 1*n,,e on
SRCeWie ttis section acain

crEss the ?etter Oocos~te Your cnicice and oress EVTER' A,
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HARDWARE

Hardware is the term used to describe the electrical and
eehazal aspects o; a coacuter. Hardware includes the

sarts youi can ohvsicalh' touch on, or in, yourcoutr

9J7e aaor niece of hardware is the central orocesssnc 2ni.t
-FU . The CPU is tecomoter's :entral electronic brain.

't aerforis all oi' the data opeations and contains a
stcrae area zafled MEMORY which is used for short terp.
data retention dur~nq ooeratizns.

;:ress ENTER to contlnue'

HARLDWARE Koont)

... Z7EvAL'EICES are aditional units of Eaooment
that suoort the zomouter. PERlHEF:AL EY!CIES are used for
:21na-ta'a o-r ceroanent Et. raoe, anj they also let
i~u commiunicate wiith the C:OU tEr.

Th1e ::mputer :tal~s, to ou by US~no Derlwoneral
haroware units :a~jed OUJTPUT devxces. These can te

tE~NL.or L NE PR:TTERS. or TAPES, or D!S&S.

'cu ' talV to te comnuter throuch units calLed INPUT deii -es.

o ress ENTER to conni'ue'

HARDOE %ccntl

INPUT OE71CE5 may also be teralas. or cse or oisis.
:r". in some soecial casesz. orinters that have L~e~boards
tnat are used as terminals.

:N~p'U -j, - rcv'ds a Oos c comnI:.t'or,



I ink betwseen cOu and the computer.

Whenevter ioj conunncate, there rsust b~e somethino that
trznsforas .cur Dhvsizal reques- key etrotes) into
electrical DATA that the OH1. understanos. Most of that
00o is done bv SCUWARE

z;es NrER to continue'

Sere ,: a little out: - ansiier in caoital letters

m CO 'j ot :rClade e~tra Spaces Or words

w'hat cocnent CHARDW4RE or SOFTWARE) is aainhv
uIseO toJ transfOrs ;ouir :nouts into a form the CPU can
unierEtand?

IKN - tte ccrrect answier is SCF'WPE

tress ENTER to3 :onsxrue'

4What 00 t.e :etterC CIF' itano for' CENTRAL PROCESSH4G UNIT

COSEIT - ,3w we are leirnirp c32ethinp'

rssENTER to Zntmnce'

rhict G the -'cllowi.-q car, be -consiiered an 2L'TFPUT deu-ce'

A'e, a:)
STanes

Tillsi t e '

"r,ch letter ,o yoL. se'ct' D
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;ress ENTE; to continue'

Which do ,oi wzsh to do

O ont 1nue on
3 Review tnis sectton acain

oress the letter copositz ;'our choice and cress- EN-TER' A

SOFTWARE

'atware ;s a ccliect.,on of written rules that control
t;'e ccooter. Software can be dvided int,: two

ce: SER ?FOGPAMS and OPERATINGSiSEQ s

! LE , 0rCPOEAM :s the :nstructlcl5 that iou write to

Ile Sac.Iie that tell it where .our oata :s. what to o with
nt an when to do:t

rve 3PERATlIG SYISTEM : the software that :s the contscious-

ness of the ocer

cress c.NTE to- crfltlflue

OFfTWARE .Cont;

The PERA:NGSYSTEM sucervises the tarious cacabilties
o; fte -omouuter and cannot be altered by the user.
it OVERSEES the operation. and senses when a keystroke

mace, a button is pushed, or a reouest made.

2cc cart a' the 3oeratIna sYtteO is called the LANGUAGE
P0QCESn.P, The LANGUAGE RPOCESSGR translates the ;nstructsons
of a .ser-written Drogram into electronic instruc-
tions that the colsuter can, mnderstand.

The '..es. or or "a' hat .ou ~Se to Write o3ur software
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are des:ribEd bv the kind of computer lanquage you use.

press ENTER to continue?

SOFTWARE (cont)

Because user-written nromraas and operating systess are

toth desioned Dv humans, it is Dossible to develoo a huaan
or-ented lanaaage that both can use. That is, a lanquage
that !ets You write crograms using easily aastered rules ano
conventions that are also understood by the operating

system. Once we cet the coerating system to understand

the instruct ion. . can take the comouter do its lob.

3ress ENTER to continue'

' e rcr another Iui:'

Exettzr, use zn)v ca6,ita letters and oon't add unnecessary

asceS or words.

:ress ENTER to cont:nue?

s a :erioheral. such as a line orinter, hardware or software'

A 4artware

B Software

Chotse A or B - cress the letter and then press ENTER

Whin letterl A

23RREC T
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cress ENTER to continue?

An ooerating system translates user-written code into a
form that the ooerator can understand. :TRUE or
cALSEg'

TrLe
3 False

'hoose the letter corresoondinq to the correct answer

which :etter (A 5r B)? B

You are RISHT

press ENTER to continue'

Wh:ch do vou wish to do

A Continue On
E Relies this sectzon again

oress the letter oooosite your choice and oress ENTER' A

General information

There have teen aanv procrammino languages developed over the
Years. Many sere designed to solve soec~fic crcnlems and they
rel'red a :cod deal of Orevious kowledge about comoutErs.

BASIC. which stands for Beainner's All-ourpose Symbolic
irstrcton role, s a lanquage that requires only a
.sdrate nderstandira of row a comouter works.

3LS wa: deveiooed at Dartmouth College for use by students

m " - ' ... . .. - - Im ~ l - m m II .. . I II --26i8
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who were infamiliar with computers and needed a language
related to everiday speech.

;ress ENTER to continue?

General Infcriation (cant)

BASIC is easier to master than most other languages. be-
cause its instructions are verv similar to English qrammar.

Hcie~er, BASIC is not English. A computer must be instruc-

ed :n precise terms. wztn no ambiguity. English has many
svnonvaous and imprecise terms.

press ENTER -or aore?

General information (ccnt

.c further exolain the difference between BASIC and
Enlish, if you describe how to averaue numters in English
,c, ioht do it this war. assumsing the numbers below)

Add 19. 80. 5C !0(, and S6. Diqide bv 5.
'r:te te iuotient as the answer.

A cosp-ter Drocrasaed in .AS.C couldn't understand these
.istrur.tcns; however. the instructions that BASIC cuild

Lse are very similar to these. BASIC iust distills down
the commands and elminates all the amslguitv.
7his average can be stated in one instruction called PRINT.

irez= ENTCR for an enamoie of the PRINT instruction'

General information (cont)

269
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The PRINT statement works like this, to find the average

of flve numbers and write the result on your terminal.
you can use the following BASIC statement:

PRINT i9+90'50+10O+66)/5

in this example, the BASIC verb PRINT tells the operating
system to write the instruction following it to the terminal.
The data. or recipients of the verb PRINT, are the numbers
aia s-bols to the riait of the PRINT word. The symbols
are used the same way that you use hem on a calculator.

press ENTER to continue with General information?

EASC is used b., nearl-t every micro and mainframe commuter.

7here are mani "dalectW' of BASIC and they are not all
:2ocatible with each other. For instance. a BASIC proaram

written in Honeswell PASIC or A4lesoit BASIC will not
un on your computer unless it is aodified.

The name ;or the BASIC on your comouter is Microsoit BASIC.
icrosoft BASC is suoorted by ecre microcombuters than

an, other dialect. It is extremelv powerful. and matches
the computing capab'.1tv of 2cst other lanquages. It
L slower than some, but the slowness is relative most
:alculat'ons only tale 21ll"seconds;.

cress ENTER?

h4 is BASIC a iood ceneral aroqrammznq languaqe to learn'

A It :an be used bi most students and orogrammers
3 You don't need to know a lot about comouters to use it
C !t is available on aost computers
D ALL of the abce

270
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Press the letter corresponding to the correct answer

Be sure to enter only caotal letters

What is your selection' D

CORRECT

press ENTER to continue?

Which do you Nish to do

A Continue on
B Reylew this section again

oress the letter opoosite your choice and press ENTER? A

STATEMENTS and PROGRAMS

The :nstruction that we saw in the orevious example is a
one line command to the computer. When we combine several
statemerts. we get a more useful COMPUTER PROGRAM.

The COMPUTER 'RCGRAM acts as a series of directions for
the iachine to follow.

The statements that take up the orogram are expressed as
BASIC Yerbs which denote an action to be taken. THEY
APPEAR SEQUENTIALLY ON NUMBERED PROGRAM LINES. usually
along with the data that is to be acted upon.

press ENTE to continue with STATEMENTS & PROGRAMS?

Eact ?ASIC statement consists of a specific arrangement of
element=. These elements are shown Oelow, in the order
they 1ST aooear In an actual Droorae line
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STATEMENT (or L!NE) NUMBER
- indicates the orocessino senuence of the statements
- always in ascending order.

BASIC WCRD
- soecifies the computer opzration to be performed

PARAMETERS
- variables. or exoressions,

used to direct the ooerat~on oerformed
b, the statement.

oress ENTER to continue?

STATEIENTS and PROGRAMS tcont)

Every statement must have a line number and these numbers range
ffom 0 to 65529 in most microcomputers that supoort
M!cr3soft BASIC. (Microsoft is the company that owns
the copvriqht to the Darticular oialect of BASIC that

runs on this machine). It is advisable to write orogram
l:nes in increcents of 10 to allow you to insert additional

lines without ha,no to renumber every statement line.
The statements are executeo in ascending numerical order.

not in the order they were entered.

:look uo the RENUM. or NAME command in your manual ;or moie(
inf cxation)

cress ENTER to continue!

STATEMENTS and PROGRAMS (cont)

The last statement of the program should be the END statement.
This indicates that the program is comolete. IT IS NOT

NECESSARY. but it is a good practice to always put it in.

7o get the oroaram to enecute you use the RUN command.

Now for a few puesticns to see how you are doirG.

press ENTER 4or the 2uestions"

277
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A computer proqram is a series of ---------

A Verbs
B Words
C Statements
D Synonyms

Type in the letter opposite the correct answer and oress ENTER? C

CORRECT

oress ENTER to continue?

Which of the following is incorrect?

A A BASIC Aord is a word that a BASIC processor understands
B A statement can have no sore than two line numbers
C Data are the recioients of the action of BASIC verbs
0 Line Numbers are written secuentiallv.

Press the letter that is beside the correct answer

and then 3ress ENTER

What is your choice B

CORRECT - way to oo'

press ENTER for the next ouestion?

is 350000 a valid statement number in Microsoft BASIC?

N No
Y Yes

oress the letter beside the correct answer and then oress ENTER' Y

i.7

t .,7J
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4RONG - :0000 is too big. Remember. you can only go to 655.9

press ENTER?

4hich do You wish to do

A Continue on
B Review this section again

press the letter coposite vour choice and press ENTER? A

PRINT STATEMENT

The BASIC word PRINT is a command that tells the comouter
to outDit the data that follows to the comeuter terminal

This data can be numbers, variables, or strings.

(strings a-e combinations of words or numbers that are
to be printed without having any calculations done to theal

Dress ENTER'

/3u can control the output caused by the print statement
in too ways. If you just want what You ENTER pr:nted
without ani calculations done to it, then you enclose the
data after tte PRINT coamand in ouotation marks.

Far E~amole:

!) PRINT 'o For It"
20 END
RUN

274
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In BASIC, if you type this in as shown, you get this result:

Go For it'

press ENTER?

PRINT (cont

Another egample would be:

10 PRINT 'This is easy'
2) END
RUN

Wnich would result in:

This is easy

Notice that nothlin is changed by the comouter. the words
that were commanded to be output were crinted exactly as shown.

oress ENTER ;or the second exaioie

PRINT cont

The second wav tne orint statetent is used to control outout
;s te NOT enclosing the data in Quotation marks. The data is
then read by the :omputer and the comouter tries to evaluate
what the data means in matematical terms. if you have entered

data that cannot be nathesatical! manioulated. then vou
iet an ERROR message.

press ENTER^

I7
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Here is an example c# data in Quotes, and data not in Quotes
are what the output would look lke:

P PRINT 'l+l
20 PR!NT 1+1

Ie~t n:

.ress ENER?

PRINT (cont)

!f PRINT '1
:0 R!.NT +

Z

Note that tte statement that had Quotes was reorinted exactly
as it was tvoed in. without the Quotes. while the second
statement was :omouted iathematicallt and a result was given.
The part of the fi st statement within Quotes is called

a STRING - reieaber7)

aress EVTER'

PRINT cont

The format ct tne outcut of PRINT can Ie controlled using

276
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10 PRIN 'A'.6+2 .7+l
20 END
RUN

Results in:

oress ENTER?

Notice how the commas have caused the terms of the
statetent to be soaced across the screen. The soaces
are similar to TABS on a typewriter, however, the coama reacts
differently on different terminals. See iour BASIC anual
or ask your s.stem operator how they react on vour machine.

ccemas usuL.' cause 3 soaces between teras

;ress ENTER'

PRINT (ccnt)

The PR:NT statement also allows you to output blank lines.
You orint tlank lines by tvning in the line number and then

a PRINT statement without an argument. For exavole:

1O PRINT 'Now is the t:ae to skio"

P RINT
:0 PRINT 'a line.'
RUN

oress ENTER for results?

Now :s the time to skio
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cress ENTER'

Ottch Of the fOloIWina StatEleneS wold cause tne aZbove cutout?

A 16 PRINT *12.l0"

F 20 PRINT 12410

£r: PRINT TWEL'IE TEN'

21' PRINT 12 ! j

oress the letter that is oeside the correct choice and ENTER! A

CORRECT - that was a key rontept. ConqratutationSl

cress E.NTER'

Write the statement that would cause a blank line to Le :rirnted
Ujse I-) -or the Ul ne nuzber and leave one blank soace between
terms.

Atacte :scur answer2 10 PRINT

CORRECT

sress ENER to contlnue'

WhIoC cco"u wilsh to ft

':nt-e on
B i-el 'n sect.-cn acair.

La-
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oress the etter ocpcsite ',our choice and cress ENTER A

END & STOP

The END statement is the last statement in a oroara.
!t rotifies the comouter when the program is done.
Secause it is the last state.ment. it has the highest
line number. The END statement is not necessari in Ilicrosaft
MS11. ht tan. 3roarageers use it anqwav. They beie~Ve a
Droara: is more understandable and easier to 'track' by
another oroqrammer if there is only ONE entry and ONE exit in
a ortiara.

cress ENTER for the rest of END & STOP'

The 370-' statenent interruots execut~on cf the Drocrat.
.t :s pr:,narili 'LSed as a debuaQing aid. if you want
to find the statbs of a variable at a certain zoint in a
;r ogram, ;:j insert 3 '.TJP statement. For examole:

- 4.

Y

'when this :roaram is RUN it will STOP e?!ecution at I::e 70~
Then You Aa, ask *he comouter to tell 3u the stas of an,~
of the variables X r f. You :an do this usino the :MMEDIATE
mode exclalned next section). S,.moly type in PRINT L.

or e ss ENT ER'

i: *ou want to start the Drocram taci: uo from where vcu
STO~ed :t, then tvpe in CONT (CONTinue) and cress ENTER

orexamole:

............
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30 7TOP

4t PRINT X*t
FUN

Results in:

BREAK IN 70

nit ENTER for the rest?

BREAK in 70

Now. s,, tipina in CONT. tne nrogram will resume eXecut1on
For exaole:

CONT

Notie hcw the last line (which was PRINT (+Y1 was executed'
tWas just as ,f the TOP statement had never teen there

As iou progress .n BASIC. ,'ou till ind tarv uses for this
statesent.

Dress ENT R to continue'

Which co you wish to do

Continue in
' -eJlew this section aoaln

;ress the letter osoosite your choice and :ress ENTER? A

290:
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AMMEDIATE MODE

licrcsoit BASIC has a made called INEDIATE,
Wher.ever iou have implemented BASIC in your system. usually Di
tioinq in the word BASIC. (consult your BASIC manual or Vour
svstet operator for soecific directions on Your particular
machine) vou will be n the !NNEDIATE mode. In this
oade. you may execute many BASIC statements without having to

tioe in line numbers cr the command RUN. For examole:

PRINT '3' ST WHEN I THOUGHT 1 HAD THE HANG OF IT'

This line will orint the statement within the auotes as soon

as the ENTER key is pressed.

cress ENTER to continue!

N'WDIE (cont)

Another exaeoie would te:

PFINT lC4

Which Aould -esult in:

: 4.7

As ;ou :an see. the cosouter will do the calculations just
as if it were commanded to do it :n the normal way.

:MIEDIATE 
(cont)

The tiqest disadvantage of the IMMEDIATE sode is that the data
is not stcred in memory, and cannot be reDeated again.

It is Icst after the initial display, whereas the programs we
looed at before can be run over ano over again by merely

I 281
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tvoinq in the sord RUN. Also, the immediate mode is limited to
one line of statements at a time.

dress ENTER?

NEW Statement

if you want to clean out the temporary 2emory in BASIC, all
you have to do is type in the word NEW. BUT BE CAREFUL WITH
THIS COMMAND. :t will erase any ;roraa vou have resident.

Let's say tou've been oracticn n the commands YOu have learned
SO far. and you nave Cut in a lot of line numbers and RUN them.
But now Vou want to start over. You can erase the mess with
the command NEW.

:ress ENTER'

LIST

so=ose ,ou don't know what's there and iou want tz fn out"
Just tyoe in the command LIST. LIST w slI show iou e-verytin
That's in temaorar, aesor,.

oress ENTER: '

DELETE

na~ll:, wrat if sou Aon't %ant to tine in a new crcorad.
,ou 1ust want to delEte a line' You can do that by tto;no :n
DELETE I0. "r DELETE 20 or DELETE line number;.

iu want to delete a ranae of le numbers. vou tvoe in

DELETE ;low ranCe-hion range'. Say vou want to delete lines
!5 : 7t. You would tvce in DELETE 4'- , and the lines

:K2
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wculd no lonqer be in iemorv

press ENTER-

hict of the following statements would be an examoie of
INMfED1E 2ode in icraooft PSAW?

A :0 PRINT 'AT LAST'

RUN

B PRINT 25+2-3

C 2

I STIF

;ress the letter beside the correct arswer and press EtITER! B

RISKT - vou','e Cot the richt ,dea about immediate mode

cress ENTEP to C:ntnuel

What com*and wil' erase everthing n teroorarv semor '

'ice :n the command Usin caoital letters' NEW

C2PPECTC UNDO - THAT'S RIGHT,

:rsss ENTER?

Ohat :oamand .mil list all the line numbers ana statements
that ou hai.e :laced in temocrary 2eaory'

Tte in the command usino caoitai letters' LIST

R13HT fO*U ARE'
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oress ENTER?

What is the command to delete lines 20 to 50

A DELETE 2M0o

B NEW
C DELETE 20 to 50
0 ERASE 20 to t0

ENTER the correct answer? A

RIGHT AGAIN]

;ress ENTER'

Wlich so IOU wish to ao

Conti-ue on

B Feiew this section aoain

press the letter ocoosite your croice and uress ENTER! A

50ING TO SECOND, PART - PLEASE STANDB(

LESSZN 18

This is the second cart of a two cart lesson
It is divided into the following sections.

1 Librari Functions 41 String Varab.!es
21 Variables igeneral) 5) Usino Arithmetic
7. Nuser:c Var:aoles 6) Comparmno Variables

& Lesson Summary
TEST

A I's takinG this oart in its entiretv.
I 1 wisr t, review selected areas .or take the test!.

:84
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C 1 want to go to the first part.
0 1 mant to return to the Menu.

Press either capital A, e, C, or D and then press ENTER? A

LIBRARY FUNCTIONS

lanv mathematical FUNCTIONS such as square root. trignotetric
functins, and logrithas are difficult to derive using just
addi:ion. suotract~on. multiplication, and division. To help
us use these FUNCTIONS without deriving them from scratch
each time we want to get a tanqent or sine or square root, etc.
Microsoft BASIC has a librar; of commonly used FUNCTIONS
already programmed into permanent memorv. All you have to
to is call thei with a BASIC command whenever you want to use
ttem.

You ident~iv which fuction ,'ou want to use by usino a keyworl.
such as SOR fcr sQuare root.

vress ENTER'

LIBRARY FUNCTIONS cont!

If you wanted to find the souare root of 25, in the IMMEDIATE
ao~e. you would type in:

PRINT 39R(2

Wh:c1 oul result in:

Notice how the keyword orecedes the value to be maniqulated,

ana t e ;alue is encioseo in parenthesis'

cress ENTEPI

235
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LIBRARY FUNCTIONS contl

Another examole would be:

10 PRINT SQR(2+62O
RUN
WOich would give you:

S

In this example, note that we applied a function to an
exiression with more than one term. This is entirely legal,
and can shortri the number of statements you may need in

your Droqram.

press ENTER?

LIBRARY FUNCTIONS (cont)

You may use a function statement any number of times in Your
orogram. The different tyoes of LIBRARY FUNCTIONS will te
reviewed in a later lesson.

If iou don't find the function you want in the library. ten
iou may :reate your own function. This is called a
USER CEFINED function. A USER DEFINED FUNCTION is not
stored permanentlv in iemorv, it can only be usea in the
jroara2 it was created ;n. We will discuss USER DEFINED
FUNCTIONS in a later lesson.

;ress ENTER^

UI time, - USE ONLY CAPITAL LETTERS IN YOUR ANSWERS'

.re :he !,trarv finctions stored oermanentlv in memory

(es

218
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i No

:ress the letter opposite the correct answer and oress ENTER? A

ORRECT

cress ENTER to continue?

1. the function for con.ert~na a number to an integer is
IN. show the statesert for finding the integer valiue of
27.56. Use !ine number 10, and leave only one soace
between elements. Do not include the RUN command.

:N0'T FORGET TO ENCLOSE '27.56' IN PARENTHESIS

T~pe in vour answer!

4R2NS - the correct answer is --- 10 PRINT INT(27.56)
press ENTER to contlnue?

hizn do you want to do'

A Continue on
9 Review this lesscn acain

oress the letter opoosite your choice and oress ENTER? A

Variables

When workinO with comouters, it is necessary to define the tvoe

of data you are aanioulatina, if for no other reason than to
communicate your oroaram to somecne else. Numbers. such as
0. . . , etc.. are considered CONSTANTS. Can you ;uess

ohv' its necause they never change, they are always worth a
set amount. The4 are CONSINT,.
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Om the other hand. in aloetra2 we learned that we could man-
icu'ate numbers and define 3roblems easier if roe asslone
letters such as K and !to ecuations. in tflis case, A andY
are VsWL4BLES. That- :s. they could assum any value we wanted
as lon! as. the :aILE suited the eauation.

pressENE

Variables ~ot

The wa,, we treated letters ir aloebra. that is. assianina
thee val.es that were variable and were for calculation
ourfoses. is the sace sa we treat them in the computer world.

roWr costance. -~ we a-iye Xthe ,va!.ue 3; 3. then the coacuter
wcM : store the *;aije 2 in a reaorvi location that is laneled t.
The value w;i, 'iot chanac unt:I we assen a new value to the

kb .. or auit BASIC.

There u-rE two ; :s,iEntai tves t vas le n BA:C t-te'.
Ere NUMES2 var! atles, and E-TRING -,arl a' ec. C, r zre ioua

e~acgle f asinnro anufter .ade 't a NU'IERI2 iar~abla.

Sress

Ae tad assecated a CHAPACTER s:uct as av nale. DA'N; to a

'&t~iC. ttn wewcu> -, ated a STRINS *vr:able.

AE;N ariacle lolds d'ata that w,.1 rot te Zcerated n

'ate~t~aL;. itnouAI't wnt .1w naie :orte n. wc J

ie ei-n -. r a~c RN ar-aIes ;s so we can .1o ',%nosF . ,e:; h .c wor'. processors. an deieloo. :coouter
;ss.s't us-trct',r orograis. If ttese tasks are done in

:.:.ther tre. are 1cre u sino STRING3S.

cress :1'F"
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Otioh do . want to IQ'

A omtinus Onl
B Se~wth.s iess~rn scaln

cress tlte letter zo~csit! ;our zflo~ce and aress ENTER' A

wuseric varat:e

IncizeIters vie ass-m;n alues to *ariaoles t., ease our -in'.

!fn 'Ns :ace. tre 'alue of wol as;I tE ss:cned to Aand tne
CFrUtr Scl tr aislle S neon:i unt;l 4e either

'-r Q It. ZLoIt BASIC. :rn other mords, ie as:monco the

.z -eC 7 . on:': tanoora: ,.Y. * ai e t. WF

:o0.. ttus :: l- J ab x :s :f c w?2 tne eao

Numer'mo "arlacies co:

Anrs.'/Cd fr :e answX~er was OL'~nt t

Betaue br 0 ~0 r;5 c e'~~' ne a ea varlacles. 41CuosCF:

BaSIC1:lws ou to Ee all tie letters of; t6e aichatet ,L'uS
i:.zos vou to acc a SECE.ND lette' CP number to a Yar,.able

to u:tlnirisn, ., rom ano.th1er. M1. X. . and FF are
l -i, En ates. I .on 3' arE not lecal. 'anl iciu SEE

*nt.tie. '0 noZ ntbeC~n Witt a better of 'be alm1oet'
- e:r r letter an I Moe res~i a aliowel
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:n the acie exaiwe assicone: tne caue& to x.

In scie iialects Of ;ASEC. we %set isa sne worc LET t,- asscn
& alue t a~oe

z cn as asa,'e. 15~ not eesr to sete orE
1 cosoft SC. We z ! , ant io IttEaS I-- iO Ua

cozv a orocrin written t artotner -nalect -r-to lic'osoit. i
VOL! C. v., T-a. eztter 1 cave the LET sort r,, or droc, :t. the

:a nc i~ a.E roces sor a,: accect Eltner -vent: C1n.

rtc *n :e 0o owcn -,ati a t ateret n.:rs 3 t EE

CrCs5 tnE lettE- ccst ta:or~zect answer' ano trces YE

S ;57 Bon cc,.

of tne oiiocoonc as .ecal sttsr -*ra~~ and
'.-ay e :rvcs.teen as.:oet a qaL 'e-



st o ,r nrY.,, ', .r~i *iT '+*

:ress t'.E letter Pccccsice thE c3rr-ct orser'

;ti N6 n.-. vc ni7 z.-~ :c

z3Z zh--7Z

fzS* . . : cEte mur:Er aria 3fresc ENER?

c1en, assion Z-mPCA-EE or NU'lSR S~ :cat oil Z r ztc

a*,--:-,at;& c--ar ic i tc -. enC a a re afls t O A -

toz c t ie arai ~t

StE .a rae E c1d 1 Eqt

is ;s::rs auto' is N

-cC t aLtmhds s~drt~5a EFN a~a
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Ut= :., West CattaceEe:

tt ~*s *.d ta; iivn~ bot.. l~tr anz ,,.ito~

Elardoies sf lIEoa7 STR:IINS l'ases 4CIBd te t, :XS. C:)$. ]n

:rass ENTEFT

Wh 1c " :f :r -e 4Cflam3vir are correct SIPINGS

4TS North State Street
qf# = c' 'Sat treet

aress te :troo:osite :ne correct answer arnd cress ENTER' i

-OR: - -z 'CL ''; are zn, a s

7'.E tQ":Z.Ct Iraa S an EtalOae nt a BASIC onro-3a and :ts

: tss r e ally awes oe. ! aear r e a!I

Tnis is real!, awesa~ie. 6 leanre .

Lc ee how th'e zomctter treated the data'
' hat w--uld ze trle outout of this Croeraac

)E 3T: 75 4 TES UE STZI

;s i.- tre ::rrect answer exact!* as it would be zr:nted
ESATEST 2UEETION



nreas EN'ERP

ihicri do iou tant to do'

3 this lesson aoat-n

3ress tne letter onosite sou~r :soice art cress EN7ER7 A

SASU hi 11jEt -IOU Use ar' thaEtlI to tiOLre out aloost ir..
aara;t task VOL 4Ou1'i Want. BAZ ses file =1.31os tn

renrsser:cton utrcn .ctoLaa di: ,szon aria
e~o~er~at~on r&alln aomet'.1o to- a Coer. CEre : are:

=ufltractlon
7w! tioi ; at ionfl

aI =Ion3:
einft.-ato Pr A2 'A sudared;

Zarellt~ E ' S are a ,s o uc. lust as aloetr;)

- 'zcs Zt' 'Con-

-~ :at a alav fjR*/ st te used tar ILI*O0'. Cr-
trac tou~ear. or :;. t Te cautEr

Ot",r cou Nfervi tO out in arotther -ar,.abe late.'
,1 c~ :,e i n e2rror iessace. A.s:. .ou cannot use

-.?' E ; . 3 7141-t. i;UL uO. CU.C. Nt i- l~
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:i '.cu Dut tic variables tooether. I.!e A anj q. t, zave AB.
are rot ai~l~other. ratter. .:u -.Et oreate: a Ea

~ar, 3b,

3 , alIwsE reember to -ce te a ster :sk t or au It ioh1 ca t 1n.

UJ5i0; 4r~thSttc ccnt;

",e s;ecois we lust looked at are :al!ec 4R:NET'C JPER'TGpE
aid this, saw. be oocbnea in an. oroler in a 942statefent.
fowqeerwUSt UKe iatlnematzs. the cozouter tillU treat soae

e.05smt a haicner :r::rtt. than ter.For ewamcle:

sarea. uteIia, ooo R w s.n the sO a s

aaeratlors as ot cdes to 1hen. and V4rall1 :zslear
for aot 1on:P S Lbtr ao:t I or E a: .e'fcrI ttcse :oeratlurs.

4siflO Pr>.UBtic rent,

r-2  ~ sars ce lft o r:cht. It ,1 wlscan

o.'ce t'o'r eact. oat acer. of vs.Iboi S. T .ft-idoor.eS

7witao:r;, Eraritvr

Ne x HISHES!T
or / ed lIHEST

or LOUWESC T

o-ress EVER ;or mcre-
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Jn tne rst scan. tne 'iz.nter <,Ad :a t.,e :er:;s nilin.
AC'UA '.r:t 'C cett ~

tnC 2.rE .,ULI......:I ;fl t ~I,. .fl
* h aj e .nIzde :rte oarentEEsiZ haul-C be set at :

en :t nasLc jc trE tas :utside the asrentesis in .rler
-"r'.T t ;: c'.fd dz: tr.e Ulvlsun. tflEn I A 'IZ

Ct'e addition t~ca,.s it is scasr:n. fr:a !eft t5
-re %:t-ac Fr Cali t o n!u set tne

-ae- -esi can t e Set to esta~ls ,0 recedesce n ttn a
.ou Iaint t: !a~e -Ee ;r:cc T cart

a statement is:allci!ats :an: *-- se ness

&:r 5'ai 'le

E5 SC r, E e'r I:a

see r e*:'t *~~Caes:~e 2 -E , .A
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:ress tr~e letter conos'.te the correct answer an Dress ENTER?

AOG-the riqnt answer is ? 5f+*312

resElNTER' to :ontjnje'

Dhc 00 ou want to d&

q CcOntinue :n
3Re'iew this lessor azain

nress the letter :zc : our :ctoc arnd Dress DETE' A

z.:arng 2erian~es

?5JusesSIO1 t: zoaoare .'aluies 'o netertocl -elit1-rci:
E~tas nlether one variable :s less than. zrore tsiar, 3r aoual

to ar2:ser Oa~o e t ae alread: ~SEC one of these s-sbo:S
IS :ailed t'e ecual 4tr . he ostart oro ara na,

*. W.:oter 4a-t '~ -ne-r 1.o ee .A ore Varlable is cif-
'errt t1har arct. . ', r SIN' sVADOlS VOL can-, USE to

:'ess ET.for esaanles'

oao0arxra "Variables iborn:



3~aol eanino E;.aacle

lees thnI

not ecual to M

less 'tian or equal V=8
greater than or eaua A4:8z

We "III 3:scuss these in woe cetaci in a later lessor.

:l-ss ENTER'

That Cnnr!joes this lesson. When you ht ENT ER iou will1
ce retjrnea t3 tte start of "his o art,. You cay eith-er take
'te tezt or reiies selected areas.

P80. 3L *:itold understan4. the follovisla Droeram.

1 'T'h cr:o,.ct of timbes 3 is

.-M hoiewor, ass.orncent will reauire iou to write a oroarim
,;,ular to tis. Le :0 n r ~s t h e st r nc, line 20 o r int s
tne mathemaical :aci:o .,znes D and 4C
or.nt two nlanL i ~s ou safe the crocram work t, as;ic
the RUN wore after cu ha~e entered the statements.
:vu act.al homeecr~ i ss aneent .:s at thle end of the tlest .

cress ENJTE?'

h~:iste second tart :' a two oart lesscn
s e :r't; the oloagsectlc.
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1brarv Function s It 3trno Var,,ables
2! ar~ables iaeneral; 5)1 Usino Arithmieti:

Nuaer,,c '.aria~ies 5) CoiMParing Va'riables
& -.esson Suiar

7) TES

a ' takin, this Dart in its en'iret.
2 1 wish tc review selected areas !or take the tEsti.
C I want to 3o to the first oart.

*ant to return to the l.en-..

;resi eittEr riL~tal A. 9, C. or D End then Dress ENTER' B

LESSON 12

Thi:s is te second oart of a two Dart lessor
it is 44iided into the follcwirlo seztions.

Librar. C:Lnctionz. 4 Strira Vaiables
2Varlatles c-enerail 5 ) Usinc Arithiteti:
jN,..eric Variables z) Ccsoarinq Variables

& ILesscn Sua,3arv
i)TEST

'lease tv'oe iri the 7,umber nes::e the area wou 4ish
t2 reiietv I tt:,jon ?) and "hen rress EN4TER - Cress 0and
Dress EINT!ERI to return to the ,enu.

Iat is ouzhoice'

FINAL TEST ;Iesscn

Tccls test consists of !;) auestions. Vou must Cet 70 percent
of the2 correct tc aass. ithat's 7 r~cnt o,-t of the 1, cues-
ticns). Jse only cacital letters in vour answers. don't
.iude extra soaces or letters. !f ;ou answer a Guesticn wrcrlo,

.*,j ;Et the cr.,rect answer. Dlus a reference for review.
:,addition. .oj will :et a s~noosis o-' areas for revilew



at t~e ent of :etEit.

CU Sc UCCeeS;U31i aSS the tEet. ~il be 0z.Er ~CLr
;%eWOrk iSSI!Mpet. GOOD LUCK,

cress ENTER to :ontinue'

a C.oeouter orcqram called Sofitware?

Ve s

ress tte letter mcosite tte :cr~ect irsser ano Dress ENTEP

Dr~ssC ENTER

Whic oi e clrw.n; is ii ceiamD'p o; a c470

A. MT:

ADD

aress the let~er ooeite tte :.orrect a-,sqer ant .rEesz ENTER? C

CJR REC I

:ress EINTER to continue!

Which~ stateteent wouli Drint the ord TEST

A PRtM.T ;ES.TI
9 PR INT ITU37S

OU7*1.UT 'TEST"
MV P 'NTE3T*
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20k PNT E-

4ateo~l ahe;c n' r ~re Ea E j 2 _tub

~:7 ~u~2r an 016 OfEIN

eurS

IL



#t*ff L:stina oi Program 'LESS0DNI/IXT' "I07!.11/8: 09: )4.:0

)res EINTER"

Mhich of the 4ollowing statesents is invalid!

B PRINT SGR(25)
CPRINT 1-510

D L= N

;'e in the letter oposite the INCORRECT stateitent' A

oress ENTER'

A string variable is made of mathematicaal Equaticns whin,r will te mani:ulited bi tt~e CGICUtEr and saEd in tes~crary
seuory. TRUE or FALHE1

i- . iPJE Zr to:e rn PL3E for this statement' FALSE

ore~s ZITE;'

W ovn: the ~is an e.aacie of a oericheral deie'

KEYBOARD

press t 'e letter cocosite c~e corre-ct inSWer alne DreSS ENTEIR' C

CCRRECT

Dress EVE;'



tfft I .st'nq of Program LEEEONITXT' O7:i1;E -00:14:>

I 'ou had the foilcin orcoram :a Temcrv:

!0 G=Z-

20 :.1)

dhat statement would You use to renove the middle two Isnes?

A NEi

5 PRINT i0 * 40

: DELETE 20 to ->

D DELETE 20->

cress the letter ooosite the correct answer and Dress ENTER?

C£SRRE:T

cress ENTER

You have cristeo the test. out Q; oossi-ile correct answers

fo. scorsEC 1

'CU HAVE PPASESED

you wvant jour score recorded on a Derzanent file?

SNO

4Ach

o rEcarc iour score, we iust znen a ile and out Your rame

in it. 'herefcre, eurcr.e:naL, we need ,our -,aAE. '4 *our
,aie :s not uncue aaon: tte students d. e:. to tale this test.
jIeise c Ltt cu es ic-,ocr :or an identi4y.nc oro that

...



w m:l e VOL, cricu. Te enter that word OE!Lw.

nu haVe airEa Cv entered a score crelousi',. lie sre to
enter tte same nace you use f etre. use all cacitl:~

E-NTER iour worc or viaze now! DNN CREAGAN

.: % ai now teie LESSON 2. rou ill be returned to the mENU
:r:p ,here ;ou ay po to LESSON 2or suit.

:rass ENTER to return to MENU'

Ereak In 41310
Ready
SiSTEVRESET *DO'

'04



*tff ~5~Q ~ ~roraeLESEN~iXT **~17-11;37-

TRSDOS Ready
:3s 1.c
?AS" .}2 for TRSDOS lersion

Z~ov~nh c)1983 av Mircrosoft, licensea to Tandv C-crooraucn.

~~lriarts reser-ved. i

Read,,'
-rn"iesson.

uESS-CN: 2As6c iERSION: AUGUST 93

TIME REOJRI9ED TO11 COMPLETE LESSON: Atout One Hour

AUTHGR: Caot Danny J. Creacan
Air Force Institute of Tectnciogp

EBECTE: To3 teach the Stdent about neranelt storace,
how to ranale dat: in BASIC. and how to branch to
d:fferent parts :f a ;rncras.

rsstt'e :r .t otne

LE S S3N2

Ths:s tle first part of a twto Dart lesson
it ;s J;qijed into tnie followino sect:zns.

Irtr oduction 4' REMarks
Flienaees 5 INPUT Statetents

7 SAYE. LCAC. RUN

~:'ttakinc ttis Part in its entiretv.
wish toreview seectei areas.
4 ant to :3 to the second Dart.



-,t zstino of Program 'LESON2,TIT' *tf*1 )7/1/9 K - v tj

D want to return to the Menu.

Oress either cacital A. B, C. or D and then press ENTER' A

Do you wish to see an answer to the hosework .robies 'Y/N;'Y

Here is one Dossoine wai to comolete vowr hozework:

10 PRINT"TH SUM CF 2.. AND 22 iS'
2C PRI.N'T

':PR:NT

.. EM JE2. 2. AND :2 IS

You can try tnis one if you had trouble with iours. Press ENTER'

lntroduct~on

in this lesson we *:!l cover some of tne iosz etcit:no and
~s~i:onards 12 the BAS:C :arcae. Nten we :eft of

'155502 . -e ',ad c 5e se of the fundazentai ccmmands
that oCu iLst jse :uS

4  
'-. o'' SAS3' r -'teao Now, wE W; 1

d scoErjs toA to- SAVE our o roraas for future use. how to
conItrol oat; ;rout in our :rocram. and how to leave little
Eessaces ic, our orooraa so that other oroaramirs can, uncer-

.ntad what me are trvr.,o to do. Most ieoortantiv. we willF
d~isccver how to branch to different oarts of a oroqram :
Zeosndina on our data iinicu2aticr requirements. 'hat way, one

Drocram oar be -'re eiv leb1e and do sa2 diierent ir7.ds

of wort 4or _,s.

o'enS EIVER tt oo;nt'nuel



**4*1 Listino of Procra.: 'L'EESC3N2/TXT' 7m 11, 2.3 00

;ntroduct:on

';ter tat:nc tnis lesson. we recommend ou cractice some c; the
teCni0Le5 'Cu have learned. Ine best nay is to worite a
snort crocram or ,our own and et it workino. Then net a
short :rorat from a aaqazine or book and tyse it in. Don't
'se ifraid to exoerimert witn it. The best way of learnino
EASE !S to Dpractice it.

oress ENTER!

Filenames

Rememoer, in .esscr ', ihen we discovered how to make oroarams
that could te "UN over arnd over' We said then that the oro-
gra3 was stored in TENPORAF.A , emori. if you tried a few of
tie examoles that were given. ;ou willl haye noticed that the
:rcram was dest ,roved wherever you left BASIC. This section
ai1c the next section will show you n1cw to SAVE a oroaram, and
tt En :a:1 it back from. PERMANENT storace. That wax, when

'0 escent hours !asinq the best data manawe e er w~tn
ycu woflt have to re-wrlte :t when You turn on the machine
a. a.

?ERMANEN1T stcrace is the way we store data for an indefinite
oerioc. We usuall Ise DISKS or TAPE for PER IANENT cstzraqE.
Dress ENTER'

Filenaaes ot

For the ;ur;osxs o; this lesson. we will assume you only 4se

D:k froriarent storace.

4; 112% is a platter ofi iron-oi.,de coated zatErial that stores
da'ta altmost the samie wav that ar, audio ta"e stores music.
A 2:^D comas ;.n .nanv sizes and with aany different storace
caabil~t,,es. Fortunately,, the way we store data on disk when.
we are ,sina Mi:rosoft EASIC is stantardlzed for almost Al



L isti no of ?roorAi 'LEESqON2/!TXT **ff vu7 1 12 -

installattons. (there is a slioht difference if you are using
a TRS-3O. we will explain it as we go alonq)

oress ENTER9

Filenames kconts

What hapoens when You stare data? Well, the zomeuter takes
care &f most of the details, it waits until You tell it to
store a oracram. zrer it searches the available starace areas
t-, see if there is roodt for sftrage of your aasteroece. then

wt rites your data on the DISk. Remember. there jay be MANY
Doarams stored or a d Isk: therefore, each orograsm ust have
alabel that d,.st~ra~ishes it fro3m the others. That was. the

comau er :an 'f;,d ,-our aroaa when vou ask far it againi.

:ress ENTER,

Fra*5 Cant!

Thi;s labEl is Called a FILENAME. FILENAMES are v'erv strictl.
:cn-tro'lEd b. trne :amutsr. They just fallo-w the 4allcwinq
farka: EXACTLiY.

1-SO CRCMEMCO or CPI)

tIIernaWe;(e~tensicn !Jf'enaae;.iextensio,

Nctice tlat the cr1P d:fre . etweer: 3 TFS-30 and Crarescc
is tt the TRE-3Q1 nas a slash. /.tetweeni t~e filerame

and tloe e~tenE:3n, wnile :he C-rzejca has a oeriad or act.

oress- ENTER'

Filenames (ccnt

RE-SO "ROECD



~"'Listin'o of Procraa 0ESN.TT"1 7r'i3 K

fi Ien ate 'e etension'. tf.eTame).extensions

in toe loo exainles. fi!ename!, is an anbtalcnaricter
string n.o longer than eight k8 characters. eitensionj is
a 4i:e extension nase that is also an alphanet~cal character
strinc. The e~ntlersion iust not be lonaer than three J)
characters. The e :tension is JPTIONAL but. if used, must
-_o th e 4ormat EXACILY. NLMBERS mav be used in both

rilerla~es and extensions. nut they must NOT be the FIRST letter

,7ess ENTER'

Filenames cont)
Here are some emamoles of lecal fieraies for your cotauter

MYPROG;BAS IYPROG.BAS
.4HAFPPA; 1S RHAPPY BAS
3WIMF!N2;,AS SWINFIN
GOODNESS SOODNESS. BAS

Iotice that the tilenaaes do not have to 3a~e sense. -us* so
thev mean somethinq to the proarammer who made them. it
wojd be unwise to nare ,our orcoraa someth ing common,
like TE3T.MS, because scmeone else tas 5rotatl. alreade used
that name. ttei ,e *ou will destro their oroor&Q when
.'U 'AV: VOur Dr:ora;R to d'.= . Ecnh aroorat name mUst te

oU E.
presc NE

Filenames co-nt;

lotice. int~e above filename. the extension is BAS. This
ucanorzalv -;ndicate that the file is a ASIC file .1ou

ta 'ia,e word orocessor 4,les. machine lancuace files, or
a .arletvi 3i others;. Good~ t;p ;s to always saie vour
BASI: fiies witn this e.:terlslon. 'hat wa.'. when ,ou read
the c!~ irectori. j,, :an tell that vou ha~e to so to BASIC



L:stc af Foqri 'LESON., X **I-#*9 -

to ran an, arogram that has the egtenson - .SAS.

cress ENTER'

Filenames :cont?

This section is er, iportant to You. It has shown You what
filenames are and shat leGal filenames look like. In the
iuture vou*ill use them a lot. Be sure you under-
stand the idea tenina filenaaes e ore you continue. It
would be a gcod Adea to look them uo in your ooerating
manual icr licrosoft BAS!C. There are many rules that were not
covered here, but the rules we covered will 4et you bv for now.

oress ENTER'

ENTER i 'T' 1 usino a TRS-jO. or f' i CFM or CROMEMCO! C

in the Cromeaco system. nhict f the foliowinq would be
considere3 a lea3 fi!ienase.

: (X XX.F!L
241esson. BAs

7 TST-BAS
C LLNCHTALK

oress the letter ooposite tne correct answer and :ress ENTER'

wRCN the correct answer :s A OXXUAI.FILt

oress ENTER'

:s the e~tension necessar- for a filename to be Iea!'

' . . ... .. -. . . . I | I I'



*0*4 Listing of Prooram 'LESSON.,1Tf wT' 7!!,E -ft*

A YES
9 NO

aress tne !etter cpoosi:e the correct answel and oress ENTER?

AR2NG - the correct answer is B (the extension is nct needed)

oress ENTER"

Which do you wish t do'

A Contne on
Fe, ell this section aqa2n

5ress the letter cc;Csite the correct answer and oress ENTER? A

.AVE. LOAD and RUN

At tte tezinn;no of the last section. we said we would discover
how to SAVE our Droorams so we woullnt hae to keeo t'.,oin

tnem :n all the :tie. Well. t)is is it. To SAVE iour ;roaram,
.let' szo ,L zalled it !'PROG.AS). all 'ou o is:

:1 Tvce in the ;ronram

.oe SAVE "VYPRO.BAS
Congratuiate vourself on a cood ,ob

S :,re to notie that the flenaae is enclcsed in ouotation
Iar,.s. That i s manatorv. if ,ou don't enclose the name :n
4oteS. the coaman wil1 'B'F f;t will fa:i).

oress ;-TE"

-.



M f - st n a 4f :ora i EN2 x r t3 t

;AVE, -,,A% andc 4LN

7,1ere are :Jthe, :tli -c .i~ sru~ !e ioare :,le~
to S~'E a orqrm F .rst . tnere EG ; j e'?ICU~ on o.Z-*

J-i 1 cl tie orocras. it vo are -,n a O M
-D a~i ro nct ,a~e in., Droolcm n * area. -

KUR ~ ~ ~ acE PR1Q z'gre i~n!;reatr. %i. ape i
sm-a all 4;onrv li trer, o to lie iMN2tce C,

t ~r. ; M'DS' and "hen t-/Ioc !r ::
Ci : r.e 1 !1 :i!,21 :" jnC dr-e is :.alec 1 e

watc-, t e 3'oy yo Nil. see the ''ee zoae ;ei* zr l :.z.
al ;EQ~ of *,he ,int on :,,e : .* o ie -te'

Crans. t~en yo naire encaaQn !:C& ;or aulost an.:ca

oress EVE'E~

RESEabe-. i4 4Gu have enouth oace. ten .att 'tv n.t~s

SAV'E 'MPPOG.BAS' or
If usiri a

Ica t,)at *e nsw ow *o Ek a trocra, to* ~o vie t It
St v6e :an IU t aciaif' ThiEasy. is . t tpe Ir:,

SAVE, RUN. aro LOAD conti

4rr , 31 N to te *INin a . t he C,3 ut Er wi. I ad v z.r
:r::raa 7 47 elU' k REA ULr 'i and Ft.N

A L~ ci-Ut Saved a i Ce i orzora4 eCiLSE i:. *Ere

t;'ed.4:~Ct c zn ce ta; it l ate- late anl aj t f



'n .. StiO2c C'r'oc'ai 'LE;SNZ'TXT' net*+ 20

If~ 10, 3t5tat, then nou oouln't wart' to PUN4 tne orocnram.
VO souLI: uLSt mtart ta LOAD tne Orocraz ar.! -13T d to be
= rE It mas trIe r~qtt one, :hsE. a~ll tre I~e %1ecerS yDu EEO
to :slete t-n zr::rao7.

orass EITE.^

BAXE, RUN. ano1 LUNEI) cont:

!o,; vso41d LM,, tr.e oroqraa usnx the cane cormat an 4c.rEtEo
ant ~ ~ TE i.znn i. :

IN CP, YO THE OL VERSIONi WLL: 2E O THE £S

:rzcrs F

A';-ot thE -Ci**7, t is :n .: crreCt cOZnearo. to SAEa

-:r,i n-[E

:rEzn :-e e'ter oo.CZnShE the cOrrect arsnier ia'.d OrnE NTE

-wONG ti cr Ec t a n S E r An :

.:-..e -- to eS't 5 and want to ica, a 3roolr!7 you
e es I n r on. te leai icr the zroqraais ;NUE

QLA e~2CuOt tle o:rn froz :er'n*rert ztrjraoe to
* "' i it .o tte ow doz lj ioU t OE n



GA4* LSltJLEE ErrmLENI '' :-C

'A:' cEEE-. "S

theS ; et'E'!r acOcelte tn.e tOr-aCt anr.t stesENTE

- te car-eat acwEr C LAU

Cretss ENTR

3ineg~r e sha ul d st art ear> Itr aur :rzoar ajaj r:.t.1
haw a rar un. u car. incuce state-

mrts ~ ~ ~ , althv a" Hrari ,...ET HEt S', TH7K JT
ar :.at tne a our~ orcarsa. Thlat wa; wet

r z r amCr whe EarnZ!th0Er :r -,aranpPr Coe J

ae caM ad QP state, ret Pta~saeet

-o~~s cnt

e :r at .*:r a LEJsaee~ s INE uR~:



E sz Z- w - n ~n 5 I

:u SE9 >1:IS.Ersew a war aent ;5s a: Ide -i oi

iterE S~ an.te E) s E s RE ja r a r2 a r:v:~

tt:e n~ tee EiE* n e -I% oo: e

4"' ei' g.5. :5

t-e Er tt.:2 a

~E: :rr -'7J R

z~ET~ ;s,.

-.!N :~e :cr-ec: ansner :s TUE - Em ctateiernts a-e nic:



ores= EVER

0::' : rw.can :o310

3Sewtn's ssct Cn iaair,

:rzes :r~e :EttEr oC::s:te th e correct ansser and .,rEss ENTER' A

INPUT Statecents

e sawt :n thie C~s: iesson tat DM4, can, :easena tc a
vat:e s~mc th e e~55~ SO..

A t5 A~z -e 'JI iC*0~ Illt~ At.e ,uter

2556:iz t

8iFUT Snatenents c t::

.S t aCso DoscitIe t: aslsr cata wrille tnE orocrat is run-
ning, wm" 1S MGW TH'.3 ?KRG 43DS v UETOS It ter
tests .wr answ.er tzo see i; iou nrier rqn

",E ;.,;I" Aor v-t :t oses t: as the cestizn so :a.Ilzd an
:'P:Etateset. > bcoko I: eths

rre*ot- :n rs V;"



: :NF T~r ra :-rz-. 1~ h te,.e7"reAss ET~~

Lsves's

0 t -, TIe ,. ar, : Cat: .raere St

Lescace ;s nre:. , the auest:zn it~e~ 'h tz
tat Te sucert sIECte ;.S as tO 1I. 3-et as n

-ca~ stateea
As: rte :tt se~c:>r.: aced a-tea the te t

Eae er tat5_ i7'



T N PENTE a ruo 2'r e- 2z an -.d 7'N

EC a lE Er-' tte:. t.at t,'e ?I:iPuT Eta teert ai b*5 *CU
t at a t t~ a aNP it ti s n. .Cs

tcoo:aIrc te f Dar 31 ad ia~tn or a O tO ene
- ~~ etCLu~ to eite

:f, 7 EE~c -. 2 ;N%7L Statementt

;cnEaSaCE, nr t rn' the erIEZ:E.

- - aCE a a-a ICOi at C:&05 MDoE .

ZEcc :a 2,T tteaent *lttout ulCa orosot or tent,

; E tE a es tz nar, ENTER

sEa a ::a;naar . ENT:7P a

Put ENTE'nt

,:NTrnEn .I: see a zeton iar. ENTER a 5

-E 
NT;



Notice now :Nie :'NPUT stateaent :rouet '.uESt.On marl; ts z
,neislonqI~E* :f we hadn' i :cue '.IE 1.. Me ~d~l

, i&t what to do ktin me slaw ttc oucstinn ,Zr- . 'nat' £ h. *.cu
E.l: See t~c teet ;n::UOeC In at :.,FUj statEcent TICSt of the

t Ine . Howe,er. bet' ia-s are ;sed.

:NFuT State-ert uoZnt;

a rUSEflr btwEe6n : an-n ?;N

-it Mere t: ca'-e t-te exa-no.e. anrrta: a iatsr ae
4E WCLIC ialaE te asEo- ;-r a rufltEr :etween : nd N'
nculn a~wayc ne rested orca :arct: E "uter me -tiC :t.

nCE a! -S Eaz . atjes ua.nn ', NPUT-! smaeecs: are

7 ~ - rO Pi arcer1 tecorartu.'
Via .e~zz e are= esst tz :aro wren we rer.t;

*.--- J To ETIG a~c a -N u~
CE' ~ a L '.a c- !E' 0-ue t tN-Tstten

C- E e;1s orn n: 1  .. are ejtzr',c ',UE.C. nt

-a r u: tat 3 t er

ctit -- '... testat- Con



!Eta FUT Statearte '-'y

vt: ean tta: aet~ *anae n::
: aP :taet. ! X.c: mAa::a* etnCh :arlear are

-:r Sz:.t

EER a'e :a -*aei er

nee-s 3ENrem;.~ lrEKria so

:NPT tateeest

'~tve tan tt7 ' %F 3r ',satme-tc nt O t~ taCtc a



*+f* stn:otrorai LEEEOSNZTX' 3"* :l)0: - t t

ENTER t'hree ni-ers' :02.

tt::E tht e tactzeoco Z~r cata :not. ;n thIeSE tvse
EiE i:o : the ita -n Cote h ne, seoratEed t. commas.

'o; na. :tc,.se eitter aa of NEr the lata. it makes to

c~re ETER

NFTstatETent C AN aseo au to a variable wo-.,e toe
orozraa is rsnnio: IkE or FALSE-

ENTER thE Aord 'RUE or ENTER toe word FLE

4RCNG - in PUT statetent iE used ;or inoutnn aata hnie
tt roamt rnr Iln3

Att:s t o.rzo:t tlat -:r :'XF T ctient 4L4V5 cu .es'

-'t ER '.-,z: crre: t Etter a:E t ;ezr A .- r

- t; CN o, roinnt ttat i -'JAYE C:en c. a cuestion iarr

tn k is.o; a a>: 'Es:rsE I i .. ,: tre



::.NONE. 3

',-, letter oocoosite the :orrect resConse and oress ENTER'

6:346; -ne :zrrect anster is BS '< North Eli

!at o o w*Ish to do'

A otine
rC ~lew ttis s.ectznr ioasr

:ess te et t z C o:oC~E tt e CC;rrec t insEver a.nId -ress ENTER" A

his .a - E .r t.w. rt oi a twio Cart
1 ess~n

1 ;$.E :ATA. aon ' ~E 12E 1 ' atatEterts
aanotirc .trod'jct, :n 4 2102tternents &Enr

TEE-

e t tI 0,C '.ar in ;ts Ert:retv.
A~sr to review Selecteo, ireas o.r takE the test:.

- - r to zC t; tr.e #Irst Dart.
iart t: -sturn -.o :ne !eru.

tA. .2 or D ant :ten ,ress ET?



READ ar~C DATm Stateents

in Teiirst cart of this lesscmn. we learne: that the INPUT
statement is ierv effioent for assipng :ata to a variablie
wth1e th e Drogram is ru-nnino. lowever. wnen vie hate ian,
data co:sto asslan to variables. we neEa a acre eff:-
o.ert tcO. Teko how tedious it old be if ou had

to virite statetnts t3 assion -'5 data ;otz in a prooraml
:5 : no ur~sua toa,.e IQ Las data saints frlarce

cersir r t:reca-stiro oroorass;

r w o aS Eardie suc,' a huze wcr;-Izac' One we, is to use
REMAD and DATA Statelents

READ and DATA Icunt;

READ and DATA soatements are ised like the equals sion i

used. out the', are iuch'faster and ce.racl. Ac
READ7 and DATA statements OPERATE WTTHIN THE PSRA9 NTA
OF :NTERTFmLC:.$ Y WITH THE-' PR'OGRAM.

RaD nd DATA are t-. seoarite stIateaents. but thev are ALWAYS
used 4!" each :tt e'. The REA statepient assi one the data

the orocrZ: -uns. end the rATA statesent h ola the aIUES

READ and DATA torn:

The :ca:tre EA!statenent c.:

:re %Tuner: READ .arable oraraes



**s* istina cfO~ P'aa 'LESSON2,TXT' **.U;13

An e~amole of a READ statement that tiould read values into
,ariables B!, A. and XX$ is:

10) READ BlAM".XXS

2ress EN7-

READ and DATA ~ot

0 READ 3!.A,xX$

NotE that both numeric and strina variao1es mav be 'read'
An exaiole of a DATA statement that would be read is:

'4, DATA 22.*5 *4N'T she sieet"'

oti:e that the NATA state..ent has a different line number. but
it Tc;.CWS the sate format as the READ statement. When these
toso state,.ents are .IacEd in a Drogram. the variables Bl, A.

XXSdf wojld hold 22, 15, and "AI'T She SWEet?" reSeCt:VE*.

3resi ENTERI

HEAS and DATHA QCcntl

The t : stateients can a;;cear aniohere in a Droor22 and i.aznv
Cr'~Er. but :-r :arm.'. orccramsers Uuali. olace the D.ATA,
stateme.t a-:ar * e REAn ztateizr.. Also. the DATA st:atements
are s~.sll .ze izr ottear :ATA Stiteaentc- :n the Dorrat.
We j : t' tera~se itaiLes :t easier to 4!Qure out another
:rorax "'en there c~ ar, :rae, -: hc tn.E crocriseer en:ered

.taets.

t e s b~r tatement 'RUE or FALSE-
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A READ staseaent reads values fros a ;ATA statement.
arce ::aces tre aies :n iar;anles tnat are t,.the
r.t :i tiE READ wzr5.

ENTER tne 0,r, TR UE :r ENTER ttIe wor1 FALSEP

aRONC - tne sentenCE :S .al

REA and D1ATA .contj

The .ar.abWEs in the READ statemeet, and the values in the
DATA statejent are senarated b., caas. and the string i5
encoseU i sCOtes. You cannot assian strinc data to a
71u ZE'UI irI.aZIE. :f 1oU do, your soeputer oil thr:, zO'

we:: . at th,,e ver; least ;td~ ALWAYS oive 4cu an EPRC5
tzsase,

:EAD an: "A .c:rt.

Z11 PR!NT S1.A'.
7, PRINT 'The a~erasE oP these ratters is';

3 ATA

es c us:

The averace of these %ubers is :

W' 3:tul. this ecamole for a soaert. Nate that the :aizuia-
tions oere o r:.-tEd tesite the cnessace instead of beow it.



~ Lst~o f Roca .......TAT *m 07,Ir,3" - ', .... .,

Dress ENTERI

READ and DATA Icont|

The calculations .ere not orintec on another line because of

-he sei-:colcn after tie ;irint statement in line 2G.

1.0 .EA.B ,A.
'0 PRINT B A..;

PRINT The average of these numbers is';

40 PRINT BI.A,'0 DATA 5-,10,15

ine 10 read the data in line 50. line 20 PRINIed it. ar

line 30 printed the ,essage. The :alculations in Ine

40 were vr.nted on the end of tke tessage due to tne seai-cOiOn

at tre tail of line 1J.

oress ENTER

READ and DATA 
',ont,'

Lets o at it 3nce aore:

10 REA: 3:.A.'t
20 PRINT 2! .4.'

P9P, T "he average of these iumters s';

40) PRINT (?*,A Y:
t, DATA 5.13.11

Ga.-e is:

t0 15

The averaGe of these numbers is 19

Dres ENTER?
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low fcr a 'eat exaaoie:

:0 READ AI.BI.Ci
20 PRINT Ai.I

DATA .2

G! es us:

JUT 2F DATA ±N iO

The BASIC language orccessor aave us an EFRQR iessace that
indicates we jicn': have enough data for the nuaber of varia-

tles that we tried to READ.

Cress tNTER,

READ anc DATA cont)

:READ A.!C
20PRINT A.!C

:J :ATA 1,2

',)s Drogram will BOMB tfail) because it will try to find a

non-existent data ooint for the ,ariable I. If there had
seen tore DATA Donts than READ uariaoles. the orograt oculd

hae, *zred iust 'ipe. The ne.t (rate has an exai;le o- tlis.

Dress ENTER'

READ ard DATA Iccnt;

1) READ AIl.;

20 : INT A:.2:TDATA .... o

,es -s:

327
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Althouah there were sore data points that could have been read.
there were no sore iariables left to READ thes. so tne orocras
stooced. This would not cause an ERROR message.

press ENTER'

is the followjnq 5rogram vaiid?

!' READ XY,2
20 nATA 2562,!5 4.

:0 PRNT Z

A Yes

Eter the letter oopos~te the correct answer"

WRONE - the orograa is ,a,,d

tress ENTER?

'hat is the walue of 2 that will be Printed out'

WRONG - the correct answer is 15. 2 is the third
variable to be read. so the third data Point
Ii Out in it.

oress ENTER'

READ and DATA cont)

Suo~ose vou want to READ the same data ocints into D:E;.ENT
variaoles' Or Derhacs You are aging a Droaram that will teal
a deck o cards out, and iou nant tz start over when vou oEt
to -'. Yo4 can reset tre DATA statements 50 that variables
will be assigned old data ooints b; usino the RESTORE
stateeent.

-- III -
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;ress ENTER-

The RESTIRE Etafement resets the DATA statesents. After a
RESTORE oo:mmand. the next variable that is READ will be
assiqned the ,alje that is Just after the first DATA word.

InA andD A1T ,91t

:s hasN beAn:.1 n e~inad o renwt

40RA i .rb~ ar ofso bu oe!fterls

PRtC11C theae cnoel n theu ares hENhTRth'

.s has tee an ye r', 'ortnt setinand ,cu star re cnew t
you re larnig. arac~e wither aual e idte rueand

ont let tataior tou et a ut Y~e~ doramr whe sn you ar1E

c:N ourco~csead. aft the li en nttle Quizam ori iskeu

PAC1C t~ ren on You le touhwt thn a~is rgrme

o'ess NTEF,

the 'coinj :ateisrt TR'UE -.r FALSE1
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The RESTORE statement causes the READ/DATA combination
:o reset to the first data point to the right oi the
first DATA statement.

A TRUE
B FALSE

ENTER the letter oposite the correct answer"

WRONG - the RESTORE command DOES reset the READ/DATA pair
to the first data point past the first DATA word.

:ress ENTER'

READ and DATA statements are used within a program. and they
dc NOT stop the program so DATA can te entered.

A -RUE
B FALSE

:ress the letter oooosite the correct answer and 5ress ENTER?

WRONG - READ and DATA statements DO NOT halt the program. they
aust be used within the orocram.

cress ENTER?

'0 READ AI.S:
20O[TA:.Bi

RQ RESTCRE
40 READ Cl.OlE:

52 PRINT C..01
0) :ATA 342.34

The aboe ornoram is ERROR free

A TRUE

B FALSE

ENTER the correct answer teither A or B3?

330
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WRON6 - LINE 40 tried to read acre DATA than was aiailable.
even though the RESTORE command was used.

aress ENTER

Whi:h do ,ou want tc do'

A Continue on

3 Re iew this lesson aoain

cress the letter aecosite your choice and oress ENTER' A

Branching introduction

z A 4

F A z THEN 3TO 5)
4 T 2('

5% PIN' A

61 E 4D

here are twc vices of branches, and 'e wlll be studvinQ toe.

:n the next two sections. They are CONCITIONL branches, an,
UNCONUTICNAL branches. The aoove proqram nas oth kinds in ,t

Line 7" is CCN'ITICNAL and line 40 is NCONDITIONAL. Can you

see why"' tUdv this fcr a oent and then cress ENTER'

Branchino Introduction

1') A z

U1 A S THEN GOTO 52

40 GCTC P

EN D

:s E21
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Line 30 is CONDITIONAL because it will onlI GO TO line 50 if
=he CONDITION that A = 5 is Eatisfied. That is. control wil
:n,,, le transferred to line 50 if A = 5.

Dress ENTER'

Branchino Introduction

:0 A = 0

iF A = 5 THEN GOTO 50
40 GOTO 20
S) PR!NT A

20 END

Line 40 is UNCONDITIONAL because it will ALWAYS CO TO line 20
When it is exe:uted. There will be no choice iace.
Ccntrol wi:i Do to line 2'.

oress ENTER,

Branchunc Introduction

1, A = "

:F 5 T EN U07 5v

50PRINT A
: END

otce tnat A wil not equal 5 until line 20 is executed 5
:imes. Therefore. until A = 5. the CONDITION in line 30 will
NOT te iet and control will NOT GOTO line 50. Instead. it

will co to the next line which is UNCONDITIONAL 1TO line 20.

Stud, this carefil!y. and then Dress ENTER'
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Branching Introduction

20 A Atl
3 iF A = THEN SOTO 50
40 GOTO 0,"
50 PRINT A
60 END

The statement in line 20 has made a COUNTER out of the ,ariable
A. Evertsme the line is executed. A is ,r.cremented bv one.
COUNTERS are very iseiul in BASIC and we will discuss them
Rore in a -ature lesson. For now, try to understand how this
crooram works, and it will helo you immenselv in the future.

press ENTER'

The two tvoes of tranching are:

A CONDITIONAL and UNCNDITIONAL
B COUNTEP and 2ONDT!ONAL

C CCLNTER and K 70
O IF and JOTO

3ress the letter ooposite the correct answer and nress ENTER'

WRCNG - tse correct answer is A %CNDITIONAL and UNCONDITIONAL)

oress ENTER'

'0 4 ,

40 GOTO 2)
50 PRINT A
60 END
RUN

W,'at wo.u>d be the zitout of this oroaram7

. . . . .Im i i m ' - I - i lJ I
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S 2

C no cutout would come from this orogram

oress the letter cooosite the :orrect answer and ress ENTER!

WRNG - the correct answer is 0

oress ENTER'

Whicn do You want to 4o4

A Continue cn
5 Review :his lesson acain

oresi tle ,etter oCoosite your choice and cress ENTER? A

IF Statements

:F Statements are decision aakers in BASIC. They test to see
'F a conditioi ic met. IF it is. THEN they execute the commands
that follow tnem on the same line.

The 7F statement causes the orogram to make comparisons between
alues. It is one of the most oowerful commands in :he PA3IC
lanGuaCe. You have alrew, seen how it can be used in the
orevcus section. in this section. we oil! explain it in a
>*ttle more detail.

oress ENTEr

1F Statements cont)

:i :.NPU j ENTE a n.eber tetween I and 10 !0 to ouitl'.N
S:€ N =0 T:EN STCP

:34
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D0 IF N >10 THEN PRINT 'ERROR - you entered an invalid number'
40 IF N K 0 PRINT 'ERROR - you entered an invalid nueber'
5.- GOTO 10

This example shows three variations of the IF statement.
if we RUN this Drogras. and ENTER a V onen promoted by line
,0, then the CONDITIONAL statement in line 20 will be satnsfzec
and the prooram will stoD.

Dress ENTER,

IF Statements :cont)

!0 INPUT 'ENTER a number between I and 10 ". to ouit:;
20 IF N z 0 THEN STOP
,0 IF N 10 THEN PRINT "ERROR - you entered an invalid number"
40 IF N 0 PRINT yERROR - +ou entered an invalid number'
0 GOTO L0

If we ENTER a 12 when promoted bv line 20, the CONDITIONAL
statement ;n line 20 mill not be satisfied. nothing will haoen
until control p:sses to line 30. At that time. the check for
N GREATER THAN 10 wili be .et. and the aessace will be printed.
No other condition will te aet until control pets to line 50.
The .NCCNDIT0NAL GOTO on line F0 will send control back to the
beginr:ng of te orocram.

,ress ENTER to cntIue'

IF Statements fcont'

10 INPUT 'ENthR a number between I ana 10 t0 to jit)';N
20 IF N THEN SICF
3 IF N: THEN PRINT "ERROR - You entered an invalid nuaber"
40 IF N 0 PRINT "ERROR - You entered an inral:d number'
50 30TO 1K

!If e ENTER a -12 when oroaCted by line 0,. we will satisfy the
CONDITIONAL statement :n line 40, the message will be orinted
and cXntroi Piil eventually get bac? to line 10.



oress ENTEV

IF Statement tcont;

The IF statement can also be used to comoare two exoressions
such as:

.IF . *j'+e THE4 1OTO 19i)

Also. iartible asspqnaent can be done in an, statement:

IF 0t2-3) 7 K3*iO) THEN A=L

press £NTEFP

There is another word that can be added to the IF stateaent

to take t more nowerful. It is the ELSE word.

'22 !.F A= I THEN GOTO I ELSE GOTO 200

In this ire. if the variable A eouals I then control transfers
to Ln.e tW, tf it does NOT ecual I then control transfers to
20. It this case. sosething ILWAYS haooens at line 220
tecause of the ELSE statement.

' 2 A 1 7HEN' K73 !0 ELSE 'r A COTO 40

1n tts :ase, i A = I or A z 2 then something will hapoen
ir line .... ; rone of the CONDITIONS are met, then the l ine
will not be executed.

:ress EXTER'

IF Btatement tcort)
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IF (true/'false exoressooni "HEN (actionl ELSE lactioni

The IF stateaent instuct the compuLter to test the foiiowino
logical or relat~cnai exeression. !f the eflresslcn is TRUE
then control woil: oroceed to th.e acticn line after the THiEN
word. f- th e exoressiorn is rot true, then control will1 emoceed
to the ELSE action.

press ENTER"?

Wtat iz th.e ojtOuJt 3i the eollowing nroqraC!

2IFA :'90 THEN PRINT 'TOO WEAK'
0 iF A >254 THEN PRINT *TOO STRCNS'

40 IF A 255 THEN PRINT 'A 255

A TOO WEAK

5 TOO STIRONG
END

L -00 STRONG

ENTER tne letter cocasite th.e correct ansoer'

WROUNG - onse correct answer IS C TO7RONG,
iA=25t)

Dress ENTER,

The IF stateeent is a CONDITIONAL statesent.

t the abo':e sentenc-e TRUE or FALSE?

TRUE

::oe t~e letter occosite the correct answer and cress -:EE



**tLstra of Program 'LESECN2. T XT'~2/18 -0:5

WRONG - the .'F statement IS a CONDITIONAL statement.

aress EVER',

Wh:ct n ar t to do'

A Continue on
3 Reiiew tns lesson aoain

Press the letter opoosite sour choice and aress ENTER? A

GOTO Statements

Condztonal branchess are wrttei in ororals witth IF THEN ELSE

stateients. Unzond~tionai branches are written witl 5070
statements.
Acs we sao earlier. 30T2 J:re~rts conptrol of a crooram to another
'lie. For eafo'e:

i2 INPUT 'ENTE; a number netneen 1 and lQ';N

Zw;1FN= 3 THEN 30710 Sr
IF N4 8 THEN FJNT "GUESS AGAIN"

a2 3OT- U
50 PRNT UCU GUESSED IT
~0END

:reass ENVER,

1 NPJT 'ENTER a number between 1 anc !jflN
UIF N 3 THEN GHTC5

UIF N 3 THEN PRINT "GUESS ASAIN'

X tN 'OU 3UESEDE IT
SENE

3
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* it Ust:no of Program 'LE5SQ 2TXT'

The GOTO statement in line 40, when executed. senos control to

the beginning of the procram.

oress ENTER!

SOTO Icont?

You can make the GOTO statement a MULT?-wav brancrina statement
bi modifvno it shotv. For eamole

I -NPUT 'ENTER a nmter between 1 and '';N

Z2 PR1T IVU ENTERED A ONE !or an illegal number,"
4 STOP

50 PRINT 'YOU ENTERED A TWO"
A0 STOP

71 PRINT 'YOU ENTERED A THREE"
80 STOP

cress ENTER'

10 INPUT 'ENTER a ru:ber between 1 anc 5';N
20 ON NCTO GT0. 57f
30 PRINT 'YOU ENTERED A 3NE or an ; ega* Mter

40 STOP
50 PFRNT 'YOU ENTERED A TWO"
3 STCP
73 FRINT 'YOU ENTERED A TiRE'

8n S TOP.

When line 20 :s executed. the value of N is ised to count over
'V elements cassed the 5OTO word. Tontrol tranches to the
>ine numaber indicated bv this 'Nth' element. If there is no

eleent ttat :orresoonds to tte ,alue of .1. then control oasses
to the -e~t available Une. Press ENTER when ready?

10 INPUT 'ENTER a namber between a.d flN
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2) ON N GOTO ;M.0. 0
:0 PRINT "OU ENTERED A ONE tor an illeoal nuMber)'
4) STOP

rR'6NT 'YOU EATERED A TWO'
STOP

70 PRINT IQU ENTERED A T..iREE1
Go STUP

Te vaiue of N UST be greater than 0 and less than 255. If it
i not, MSIC will orit an error. If N is !, 2. or J then the
:rocra, wti1 orint the acoroprate ,essaqe and stop.

:ress ENTER'

Whcn lines fteyon4 j0) are executed if vou ENTER a V, )ere'

1 " INPUT 'ENTER a nuiber between ! an 13;N
2'0 N ,3 072 1,. 5 .70

30o PRINT ' 2U ENTERED A ONE (or an illegal numnerl'
41, STCP

SGPrNT 'YOU" ENTERED I TWO"
bO STCP
70 4R!il 'OU ENTERED A THREE'

."0and 40
, 5 an &)

C 7; and 30

iress the letter oooos'te the correct answer then vres ETER'

4RONG - tne correct answer is A 2w0 and 40)

Dress 24TER,

13u are -ow jone with this lesson. when you 'it EN7TER. .o
w. tE returned t3 the .E.U wnere ;au ia, re,ie sectv.
r take the 'EST.

Feusber. a-tr ---u are dcne .ere. :ract::e S:Me - tte



thincs iau hate :earned. And keeD a 3A210 manual tv jOVr side.
This ooraa ail' snow ou trne fundasentals. ou have to teach

tow to te goo, at BASIC. That means 'iOU gUSt PRACTIC

:ress -%:N , to ;o to t~e ENUV

LE--SON 2B

.tz zte sec:o oart of a too oart lesson
- .a no4 f~c~~ C,.z'C .~ f-.C'n SEC*!..E

REAr.. DATA anz R:,ESTORE !h F E taents
5 rar ctll:n3 .tr3-I4ct.on 4 3GT Statements I Summary

5 ; TEST

i's tak~nz this ;art in :ts ertiret,.
a-ise to rey:ew sEected areas oLr tate th~e testi.

-. want to Z: to the C1s: oar:.
1want to return to thle Menu.

?,resc E:t,t.er :aciuai 4. 3. 0. or D and then Dress ENTER? B

LESSON :?

Ts;s tre secr., cart o-f a two cart lesson
7t S d , I:e Ed.no : ,het #i0o4s.r, aSECtctn s.

F READ). DAara RESTORE :) IF Statealents
3rancr!no intrototiton V 5G Statements & Summary;

t;TES'

n iease t,-se in the numner teside the area .ou wish
to review U! t~rcuas 5 and then Dress ENTER - oress 0and
cress ENTER to return to tne .leru.

4hat ;.S ou,' :*ho;:e

:41
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NAL TEST less:n

'his test conslsts of :v uest:ons. ,Ou must oet P sercent
r tnea c:rrect to nass. :at': 7 riatt out of the 10 cues-
tlcres. Use Cnlk ca:ltal letters :n iour answers, don't

:sc:ude extra soaces or letters. SCOD LUCK

oress ENTER to cont:nue'

Which of the following is a legal filename'

A 'CDXIE.CMD ;in CPM or Cromeaco)

B TRIUMPH/650 in TRS-0)
£ THE4AYOF.B21 fin CPM or Cromeaco)

2 SCCRE",2AT ,in TRS-80

ENTER the letter cooosite the correct answer'

WCONG - the correct answer is C

Answers A and B flenames or extensions start with
numbers instead of zlphabet characters. Answer D
nas a non alora-tier:c charactsr in :t.
See cart i. flieraaes. in lesson 2.

oress ENTER'

:c t cf the <oinG :cmanas wil: load a f:Ie called 'LJVE''

A CREATE 'L2YE'

B RUN 'LUE'

C LOAD 'L2VE.BASC'

C SAVE 'LOVE

ENTER the correct answer'

iRONG - the correct answer is B

In answer A. CREATE is not a BASIC word. :n £

:42
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an incorrect extension was used .no extension was
needed;. in D the :rogram would ze saved, not loadec.
See :art I. SAVE. LOAD. RUN of lesson 2.

:ress ENTEF

E4art statemerts are sc.m:lar to PRINT statements, exceot that
ttne c:aoute, takes less time to :rint them.

ETER tne letter ooosite toe correct answer'

WRONG - tre :,rect answer is B
RE4ark statements are not outout to the screen. ttev
are :nay used for ororiammer inforaation. See oart I

aress EVCER'

Sh~ch of the folloino examoles is INVALID?

A !NPUT TI
P INPLTVENTEP YOUR NAME';N
2 INPUT N
D INPUT"ENTER 'YOUR AGE':N

ENTER toe letter onoosite the correct answer?

WRONG - statement B is the bad one because it tries
to load a numeric variable with strinq data.
See Part 1.

oress ENTER^

Whta: ceand wi!l let voL out our Droqram into oermanent
storage so that ou car recall it :ater'

343



A SAVE
B RUN

2 STORE

ENTER tne letter oaeosite the correct answer'

WRON5 the correct answer is A
RUN causes oroaram execution. LOAD loads the
program from disk and STORE is not a BASIC word.
See Part 1.

Press ENTER'

4hich cf the followina statenents is legal'

A READ As B$ C1
B DAT A B C
"READ 22.7-1.44

1 OATA "CUT'. "FIRE'

ENTER the letter opoosite the correct answer'

WRCNG - tne correct answer is D
Answers A and 3 on 't have commas between var:aWies.
and answer C tries to .se constants instead of
tariables for the READ.
See oart 2. READ and DATA.

5ress ENTERS

READ and DATA statements halt the orogram so the ooerator :an
insert correct answers.

T rUE
B FALSE

EITEP the letter opoosite the correct answer'

:'44



WRONG - the correct ansier is B
READ and DATA are used to load 'anabies WITHOUT
stopina the roqraz.
See cart Z, READ and DATA.

Bress ENTER'

The :F statement IS a rONDITICNAL BRANCHING statement.

A TRUE
9 FALSE

ENTER the letter onposite the correct answee'

WRONG - the correct anssier is A
See Part 2. IF and SOTO.

press ENTER?

flEC cc:o -c r oqr a ai aO tae an :,.t,.ut ' RUE or F ALEET

4C PR7NT N
ti, STOPF
toJ :pg1 N
7ri S tnn)
0 fP R IINT, N

Q 0 STOP

A TRUE
b cALSE
ENTER the letter ocecsite the correct answer'

WRONG -the correct answer :s A
Line IC1' Sets N to 5. line 20 onlv has 3lce
tc zo to. :o it deiault's to the line under it.
That line is a STOP statement. See cart 2. 3010.

345
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Dress ENTER"

The olicwinj :rogras wiil have in outcut - TRUE or FLE,

:0 :F N 3 THEN GOTO 40
-0 PRTNT N
40 4= 4

.) ENE

; TRUE

B FALSE

ENTER the letter oooosite the correft answer?

OHS - the correct answer is B
L,,e 10 sets N to 3. 1:ne 20 causes the cro.raB to

cc to line 40. then 'W.
See cart 2. IF.

orees ENTER

Yc, hae finished the test. out of 10 3osainle correct answers

,ou sccred

U NEED 1MPROVEhENT IN THE FOLLOWIN AREAS:

cart I : enaaes
:art SAVE, OA. RUN
:art , REM,
cart :.. UT Statement
3art - READ arn DATA Statements
ca't . F Statements

-at . CT tateuents

m i.- ] 7 21 I Eir 0t "
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YIQ U HA VE NOT' RECE I 'ES ENOUGH POITS TO F P~S

fwh,7 :E retu.rned to :n'e Menu.

3rees ENTE' to rEturf r1  the ME.NU?

E-eak in.7.U

Z(STE? EJE± CD

slow"
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Oz:0vr~ast :V 1983 3v icrocsot:. ',consed to Tandi Co:rnra:sn.
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C3ET717E: tEaCt,',z :te rent how to use LOOPS and ARRAYSE.

;ESSON

Ths s tne first cart of a two part 4esson
't; diadOed intO the zh,; in sect-ons.

V ~ uc~o ~21 4; POPT NEIT Statemients.
- 2 : tr~5i Advancec E3R NEC-,

3 CONTER iarnaoles
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The ia oci aiter rH!Nnla *L,rc r:aD

;:ress ENVER'[

'JUNTE:"c nt:

+'1

*; 7- ariable :s>:t is INCEMENTED, e*er. tie IIE

*' at - tili rcet at4 '. ecual to 2

il- .~see nat w~~o,;, Ezn: n&O ef #5idlnt W;C1 -t A t'z

;tataesnt' The ;r:c;rae ivauid 100k, '.dS tta:
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JJNT :s3nt"

v our araorc zav cts tnc .,D. .cu cay tta-e to tve
0,'jTRO .' OM 3r ureco or 'BEAK: ulf3-

:1 some sgt-reu, :ases. v:X Lai ha.e to reset tnE sistes.
3n the TRE-SO0. tne ;ESE outt~r iE t.e re recessed b-iton ar.
the oer ::t:.rtEtr: Ieft rear f sr a MODEL

OATN ~f .u at3r e ; Ei 2 :i s aorcr am on a iul1tL"-user systRe.
schc as z-ic Es~ea :2. :0 1ET RPEE tte sisteit. let the
Ca-z atr Lela COU 414 ttE Zriael. If :u arc u52flC a sinole
4sar s,stei. such:t as a TRE.-SC1. thlen RESET ni 1 or. as an sg U*
on00 the bcked *,a :ra0ra2 but tr, .BREAK: frst:.' 14yO Se

Ei :hEr sET31 :' CNThOL; ".he svste I wl t akE iou to the
OZ =NEoe an~ "s 4, ,ae to re-: r:tIa1:e BAS

Ea~ thE e ONE alatle ;n tnis Oro;raQ

x '414:!'

Z i cs te C .ULNT7ER.
I , is Te COU1 N TERF

O 0-7 5Qrt re COUNTE;.s. -ut A iii contrc: tne cr:araa

arec; *"e !ettezr :onosite tte co-rre:t arsvier and cress ENTER" B

2222Enow :tat tt'I00 nderstand:.t, o nc TeO-it:::±s



L so~n o; Rrcorai LEOCA'*:121

hncl de oj csh, to do'

A OotIE on
"q,:20~E this sect~o:- aqaln

oreSS the letter coositae the :.rre~t answer and 2rEss ENTE4" A

FOP - *'ET Statements

5 5 rev~ - z !,c-:ssion of counters, we Showed you that Ole

tested a Counter ;tn i 'F sts teaent to see ?f it had reacheod
cIres l. -f .t had, then we went to anothoer tart of f~e

c-Coram, or ST 7ed Tere is a Set o; statesents ,- t;,,

* ' t LIE + strr te tatesents fleeced toh-o cate this

* d a D-r oora -,. The set of stateaente .s cailed FOjR - sEX-.

H-NEXT ;ccnt;

FOR NEAT ' 3r

Id FOR to

~E t.c -r :zrEas a:o e wi, l or rt EX a Ct the sase outout.L'I 'N'R !zoo rea3ulres .iore statemerts: and is rot as

t as th'e uO- NEXT !.oc.

7f4



............ .O

4:F Ax 3 GT073 END

ur 0:teFRNX csv:tZSath Sae wtv that

>nes a and 2 o th~e QOUNTER I ,., do. The FOR NEAT !06D sees

Te s' I zing to start a icon. A is tile acrtt. i "t

at- and hegn A E SpEAMER 4tan 3 G~ OLO tn..e

atatawt that is af.ter thne NEST A statecnt'

-OR NEAT Io

0o FOP, x t = B*

'03 PRINTS
(V NEXTx

- % va GEND

+he k COUNTER Ica and ;e )cf tr e FOR MEAT locn

are the sase and oerc:rm :ne 5amc function..

'cc tht te RhTstatement. eas .ndented a iew soacea in e

KR ET to:. Th-.S IetS IOU see t-he 1c:sruczrte tetterF

:I StQuld 1. I tc.at 11 coUr GOn Dr3c, alno . tco.



10 :, OR X:! toEa
20 PRINT x

PRIN A 2 NEXTt
4 FX =3 C G OTO 43 END

:-ne IFstateuent in ! tne 40i of the 2LTR !coo deteraInfee
tas reache2 S. The nas zone autoeatioallv, tv tte FOR NEXT
looc because the last '.alue in Iinre :12 was soeoif ea4 as 3.

ne 2of the FO.R NEXT Itaco is the sage as th e UNCONDI TiONAL
3JT U'7Sn lae f0 o th e D0UN TE 1 acoa. Thp N4EIT A stateeent

INRhNEX ato sents control t: the FO.R statesent.
in this case control goes to line 10........Daress ENTER?

R 1, a Ie #I to 'al' #2u

*'suaaary. the 0CR X = :vailus 41; to valu 4L
cajs-eS the iariatIE X e L6 ' A itll- Set at ialUe 41.
a51C the orocraa e--eCUtES the net InES 0:11t it reachies tlhe

stacheth i5a an E~li.any 41MABLE sor,;s:. ThIe
%EC stateaert causes an L..r~:.r:?:CU GOnt.r to th'e FUR cctt

!:itne .a!a e::'eentEc andC the ::r 4Grl tests to.
sea a:E~CEE ae 42.....dos. hen:crtrol) -assEs

to the etaceent ta t Z:Ihs te xEXT s t 4t eae nt
* -, ctSt ;azse.d the N1EAT sor- tne Oroorsa

:reas ET

FOR NEXT Kot

' his :cncl~des te initial F2R NEXIT section. You should under-
Stand !ii a sisle FOR N4EXT stateant does. If vou, do not,

3t: W.. te q: en a Onance to rEVz En .ti sect; cn bolirE yOu
cc on. But before that - 002Ztie



s+*.~.iti~oof Program LE3SCN3iTXT'***0" B-I3:

4hi:. 0f the iollowing 5roqrams mace the above list?

SFOR X=1 TO 3 D FOR I TO 4
20 PRNT l*2 20 PRINT 1*2
To NEXT 30 NEXT 1

3 10 X:"f 9 10 Z=Z+1
2) rint *2 20 ornt *2
70 :F X=3 THEN 20TO 10 :0 IF 2=4 THEN STOP
4) COTO 10 40 GOTO I0

:ress thie letter opocsite t0e correct choice and oress ENTER? A

CORRECT

Press ETER?

The NEXT statement .s the sa4e as an UNCON11Tl3NAL BRANCHING
ztate3en. it branroes to the next line uncer the FOR state-
tent.

the oaraGraon abo.e TRUE cr FALSE?

A TRUE

ENTE; :ne letter ouaDsite the correct answer' A

W - the NEXT statement is NCONDITIONAL. but it branches
t: tIe S4E line as :he FOR statement. 'It also incre-
ent5 t~e Yariable before the c:R stateeent tests it.

lress
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4hich do ,ou wisn to do?

.A £ontimue on

P Ee.!en fs section again

3ress the letter ooooS.te the correct answer and oress ENTER' A

Advanced POR NEXT

10 FOR X TO 10 STEP
I" A RINT X

70 NExT X

es :s

rteresttu. isn't :t. .. oress ENTER for an e clana::on ?

Advanced FOR NEXT

'u F O R X I TO ...TE 2

3" NEXT i

The STEP wor in the FOR statement caused the value of to
be incremented tv 2 mnstead of 1. The outaut of . was
correct because the NEXT statement is the statement that

increments the aie. so the frst tie through.
was eiual to . the nent time through it was ecual to . etc.

:ress ENTEr

3
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4;anced FOR NEXT

:Q FOR X = :0 to I STEP -2
20 PRINT X
.O NExT I

Sues us:

:0
2

4

oress ENTER for exclanat~on?

:0 2FR I = 10 to I STEP -2
PINT

ZNET

:n thss case, me STEF:ea DOWN :nstead of uo. Notice that the

first .'ae ot 'he FCR statement is the largest value. it
wou! not *a e sense to soecifv a negati;e STEP and .iie the
-anae 3f a oositie STEP. For examole:

F2R I z 1 to 'EP -I

Th1s oesn't iake sense, and would not work.

aess ENTER'

Yo' iav incl;de a R NEC statement within another FOR NEXT

statement. if icu Jo. it :s :aled NESTED loooino.
For r4a.Die:

1- :IR TO 2

PRINT .
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40 NEXT Y
50 NEXT X

Before we exolain the cutout. do vou see how we indented the

statements within the first loop, and then further indented

the =tttements within the second ioop? It iakes them easier

to understand land explain/.

cress ENTER for output?

Advanced FOR NEXT (NESTED L*CPS)

* 1

S:0 ;C,9 I I TO
0 FOR Y 1 TO 2

PRINT X,,

40 NEXT V

Tr, to ;iaure cw the proaraa oroduced the couisns above :t

an: then Tress ENTER?

; FR X = ! TO

20 FOR Y To2

:U PRINT X.Y
jl' NEXT

S0 NEXT x

Cn te first oass throuon the orooram. the FOR NEXT loop for

X nas set up. and contrGl iassed to the lines between FOR X
to 2. and NEXT 1. Those lnes happened to be another loco

oit) tne var:able Y as the FOR NEXT variable. When the f F2R

4ExT e:;:-iteC the +:rz: time. X was ecual to I and v was

2rintea twice. once as a ! and once as a . When the l looD

.0*.
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finished, the NEXT statement caused control to GOTO izVe
: acain. The orocess was reaeated. but X now was ecual to 2.

oress ENTER'

2 I

10 FOR 7D1 2
20 FOR = I TO 2

PRINT X.Y
40 NEXT y

5 NEXTK

Can 'ou f+ioure it out now' Think about :t and then Dress ENTERI

O C I T!

4V NET YT

The oost cozmon aostake that orcorammers make when usinG nestel
:coos. :S zislabeina the 4EXT statements. Notice that the
NEXT stateaent for the Y variable is olaced before the NEXT X
statesent.

Dress ENTER?

Tre Crlat ;or nestino 0oos iq:

LOF I orr)
L0^4p 2for)

LOOP 7 ifor,
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LOOP 3 !next)
LOOP 2 next)

-2OP I tnext!

"%tcE that you must back out of a nest in reverse order.

oress ENTER'

is tte follcuina wrocraa Valio?

10 "OR i to 200

PRINT I+Z
z0 NEXT 2

50 NEIT I

A YES it is a good orogran

B NO It is not a valid orogram

ENTER the letter oooosite the correct answer?

WRONG - the correct answer is A. There is nothing wrono
watt the crooraa.

oress ENTER?

3:ie the ;rst statenent of a FOR NEX loon, that will
:,use tre booa to ancretent the iariable I from one to 20 :n
stecS of 2. Use 10 as 'our 1ine number and leave one soace
tetween all worns. u bers, ano variables.

ENTER your answer'

wRONG - the answer as:
.' n T U EP Z

:ressE iTEt
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Is the -ollcwing zrogras iahid'

1 TO

PRINT 1ThjS IS the last 3Ue~tjon1
4' NEXT
t,,' NEAT I

A Yes, it is al

8 No. It is -cot valid

ENTER' the !iter aoaosite the carrect answer?

4R.245 - thie 3rociraa is valid

:'ess ENT2

;emeeber in the lbeginnino c; this section when we mentioned
the 5rozris that oroduced thrse coluans, of ',cures. the first
Coluen 4aS intecer 1 thrcu4ah 3, the second cc1 uin mas the
sauare of the -irst. and thie trird the souare of tte secsnd'
'tin4. *GU can ticure cut now we JA:t '

ves ENTER fcr the ansiver'

79 0401
b44

PITQ

t looks 11! e C."i&5 olav nciv. doesn't it'

463
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cress ENTER!

Whicn do You wish to do'

A Continue on
9 Review this section again

rress the letter Gooosite the correct answer and oress ENTER' A

3oing to second half of lesson Z - Wait one moment

LESSCIN J8

This is the second oart of a two part lesson
:t s d.ide into the following sections.

. 'rra-s :,nTro.,ction ) Dimensicr & Clear
A Ara s 4) Test

A I' tawinq this cart in -ts ent:rety.
2 XSh t3 reiew SelecteC areas. (or take the test

, tar t: no to the first cart.
*ant to return to the Menu.

2ress eitter :apital A. B, C. or D and then press ENTER" A

Arrays (Intro)

We have seen that variables are storage oiaces for data. in
lare Drograms. it is difficut to manioulate large data bases
without having numerous varia"Ies to assign the bits of data
to. However. there is a way to ;roue our variables into
S!xiar ounches that lakes it easier for us to tell what part
-f the data case our ,ariable tejonos to. We can use

"64
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ARRAYs.

oress ENTER'

Arrays (Intro)

One use for ARRAYs would be to make a trainino orooraa that
listed the people on traininq, their time in the orcanization,
:r rank. and their training status. We could group the aicr
catagories knaine, rank, traininQ status) into three rabe
and use subscri~ts to provide a place for Each entrv In our
data tase.

press ENT ;:P,

N+eRa nk Training Status

2ohn DoE Foreman
a'. e Rotincsk Peon

lark 1!uffin Specialist

We cculd assivr subscrioted ARRAYs to the three main cata-
gor~es. An ARRAY has the following format:

Variable (subscript)

The subscript is enclosed in parenthesis. Examples of qalid

ARRAY variables are: Nil1), RV(21. T(9)

cress ENTJERI

Name Rank Trainina Status

Fjohn Oce Foreman9laxe Po~i 75k I Peon3

)65
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Mark Muffin Scecialist

ge could use our ARRAls to nold the aoove data.
We zculd use Nf(U. IWI, and NS )2 to !ndzcate the three
names, R$VO), RS., and RS(25 to indicate the three ranks.
and TioP. T(Ii. and T(2) to rearesent the three trainino
levels. Note that 0 is a ialid suoscr:ot.

oress ENTER?

10 NS !) = "Jchn Doe"
SN I = 'Jake Robinski"

"0 NI) = "Mark Muffin'
40 RW)) = *Foreman'

SR$1. = "Peon"

80 7(1) =

?C T(2i 5
100 PRINT'Name Rank Training Status'

110 PRINT
120 PRINT N$(O;.Rt(0).T(O)
130 PRINT N$U).R$(I,
140 PRINT N$k2!.$2).T(2)

This orogram, when RUN. would or:nt our data ..... oress ENTER?

Name Rank Trainnc Status

John Doe Foreman 9
Jake RobinskV Peon
larp Nuf~n Soeciallst 5

Ths is what that orogram would outout. Notice that we haie

useo oniv three variables, but we made thet ARRAYs so that we
could hold rine bits of data.
As we continue through our lessons, we will discoer save verv
cowerfjl uses for ARRA~s.

k 366
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aress ENTER'

Is the following ARRAY and its subscript valid?

A TRUE

B FALSE

ENTER the letter conosite the correct answer? B

WPJJNG - the correct answer is A

oress ENTER,

Wti d o vn.u w ish t o d o

A Continue on
2 Review this section anain

zress the letter ooeosite the correct answer and oress ENTER? A

ARRAYs

If -- have a little mathematics in your backaround. you will
have noticed that ARRAYs are almost the same as their math
eauivalent. exceot that the subscriots are in oarenthesis
instead of slightlv 7ower and to the right of the variable.

The ;revious examcles all dealt with a ONE-DIMENSIONAL
AR A. That is. there was only one number in narenthesis
that tas sioni f:ant. ARRAYs with TWO, THREE. FOUR, or %ore
dimensions are 2ossible. lost dialects of eASIC. includin
Micrcsoft, *ihl handle at least 3 dimensions. An egaeole of a
1G ditension ARRAY would be NVZ.2). Notice that the ex:tra
dimension was :esicnated by just addiia another subscriot in-

367
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side the oarenthesis. A THREE DIMENSIONED ARRAY looks like

this: R 2,1.9' or TS(5,44,3) (or any combinatlon of numbers)

cress ENTER?

I0 FOR I = 1 TO 2
20 FOR Y = I TO 2
30 READ A(X.Y)

40 PRINT AIX.Y);
50 NEXT Y
60 NEXT
'. DA TA 5.10.15.20

Tie above orooram combines several of the technicues that we

have been learning. Before we tell vou the answer, try to

figure out what the outout of the orogram would be. We warn

vou. it .s a 1.t.e trckv. btt see f vou can floure it out.

5ress ENTER'

:0 cop X = I T'
:~o cOP Y = i TO

'I, READ A!X.

40 FINT xvi
SO NEXT (

%0 DATA . 0. 15..0

:0:5 20

7his !s the outout. L.nes 10 and 20 are nested FOR NEXT !coos.

They set uo the READ statement in line JO so that it will READ
:n the ,alues that are in t;e :ATA statement and assign the

current X.Y subsr.t tc it. Va'es are read in one at a tine.
oress ENTER'
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:FOR X = 0T 2
20 FCR = TO 2

READ .A(,)
4J FRINT A(x.Y);
5 NEXT Y

60 NET X
70 DATA 5,10,15.20

On the first pass, X = I and Y = . A(!,11 therefore, equals 5
The semi-colon on the end of the Drint statement causes the
numbers to be or:nted side by side instead of on seoarate lines
and they all have one soace between them. (caused by the ';')

On the second iteration of Y, Y will equal 2 and X I. A(Il.2
will eual 1G.

cress ENTER'

= To 2
-, I L2 FOP f = I TO-

:0 READ A((.fY

!1 NET Y
tQ NEXT X
7" 7ATA 5. 1 .15.20

4hen the second iteration on Y is done. control will nass to
line 10 and X will becin ITs second iteration. The Y looo
will start all over acsin and when line :0 is executed (2rd
tileJ. H !, equal 15. Finallv. Y will execute for the
fourth tims fsecond tiae wnile X = 2). and Al.f) will haie all
nuSbers in the DATA statement. and the numbers gill have
:rinted ot.

rress ENTER'

Y

-I9

I369
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1.!1 5 110 1

..... 1 .. . ARRAY AX.Y)
2. 1 151 20 1

Another way to look at the ARRAY is to qisualie it as above.

The ARRAY has four of its Dockets loaded ,e ignored the 0

Dockets so the exolanation would ne sinler. They are still
there, they are just not usEdi When A!X.l 10. X oust ecual !

and Y iust enual 2. Do ,ou see?

Dress ENTER,

Y

1. 4 1 10

. I .--- I ARRAY A(iY.

2.i 151 201

I -

:f a value of ane of the Dockets of arra, A,.ecuals 15.
.,at are the values of Y that wculi reference that cocket?

E-TER the letter osoos:te the correct answer'

WF:CNS - the :orrect answer is C

Dress ENTER'

iV
1 .... I. . .i

I~~. 5 .5 I I

1- --,.A ;,~
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, .~ V E ~,T,"*,*0:85

If 4 and Y what ialue is in the pocket pointed to tv
ARRAY A X.Y)'

A 10 B 15
0 20 D 5

ENTER the letter ooposite the correct answer'

RONG - the correct answer is D

press ENTER?

.RRAY Ak .,)

The FRST tubscrjot in an ARRAY ALWAYS indicates the RO's of
DATA. and tne SECND suoscr.o, ndnicates the CGLjMNs of data.
Therefore. ,R , , nas ( r:ws and ? coluns. lo iI1
,ind tnat .once 4ou Vi.'Lalize a tno d mensona. 'FRAY. ttne

ctnzes will cone Iutte easl..

cress ENTEr"

O.Ch f. ou Wish t2 C'

A Cntnu e S,
o R E w t15s sector, aoa-n

:-.s t -e letter oopcsite the -orrect answer and cress ENTER A

71I
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Disension & Clear

Whenever ,ou use an ARRAY in BASIC. the orocessor has to iake

r:oz for all the extra aeiorv Dockets that you will use.
us to a li, the aachine can handle unexaectea ARRAYs, but
after iou desqgnate tore than I0 Dockets or 3 ilsensiQns. the
czmouter aust know ahead of tie so :t can reserve enough
space. The way you tell the caouter to use an ARRAY
ith at least one subscr:ot biqger than 10 or tith more than
dienS.cnS to It uie Nv.3.3.3f'. you jse the
D:! statement. DIM stands for DIMENSION. and it ILst be
used before the AR, ts used, and it cannot be chanaeo once
the prograa Is RUNning.

Dress ENTER'

I, O TO 12
.. 1 .i f A :0.: .: , 4 .4 .5 , S

IC PRINT B18;
SC 1EXT I

RN

t ! 10 215 70 !15; 40 45 C50 60b

The DIM statement told the comnuter that 12 ;ocets were neeced
and the FE4. SATA. and P'!NT statements iiEd the ARRAr and
orinteo it cut.

Dress EWEZ'

Dmersion and Clear

Arother :r-,tl the couter has with memory allocation. is
reserano eouh room for STRING soace. For every letter in
a STFC.:N. the 349 ;rocesscr aust use a little :,er one ;emorv



ttt*t List.r; of P'r scram "LESSON 1T ir' ***nw n7,:l/E: - 3!:5:2..

location. it iust be able to find the letter once it stores i:
so it uses one ocation to store the letter. and another to
remind t ihere it out the 3TRING in the first pla:e)
Un.ke nuber var;ables. S- TRiGs can use Ao to 25' caracters
Der line 4nua.ers se'doa use more thanr 4 - the reason is rather
tec.nca.. 'ou nav n;ih to look us hoW data s handled interr-

Cl" tv the colauter in a reference cook). IH you are aoinq
to use aore than t"2 characters worth of STRING soace, iou must
-AR acore rzca for t. The clear statement actuailv WIP E OUT

cata soace and reserves Iemor, loc tcns. so it must ALWAYs be

tne first statement :f iou are aoini to need it.

orFss ENTER?

Dioension and Clear

If ,ou n.e the CLEAR statement in the m.ildle of a roaraa.

the ac-LCdiaton of data that -cu have stored ,n .ariaoles to

the 2cint that tne CLEAR. word was used. w:ll oe zeroed out.

20 CLEAO

:,FIN T  X

,o vou see' The C!LE.R word zeroed ..... oress ENTER

CLEAR R ,""
,C DIM G5. AS 00)
7x: K.] I TO 130

Tie anove shows the first 4 lines of a orooraa that is coino
to ;se more than 1Q00 soaces of str.no soace ,that oil i ve

an a~eraoe of :0 letters oer socket of AUX)) and is ooinc to
Lse 50 so:.ets o. the numter' array G. )note that iou always

cet :octet 2 7cr free. ilt is norcall, not used)

IMMUNE



Notice the :csition of the CLEAR and DIM statements.
cress EVTER'

Otat will te the outeut of the followinQ proorame?

C'LEAR
TO RI!NT ',)?

P 2 -ELaSe2 the Ciear Etateeent is In the WronQ olace.

BS-tfle :!air statement onlh affects STRINGS.

C Nohn ecause Zi'7> will cause an ERROR

ENTER the letter onoosits tne correct answer?

-"N is "e rioht answer

oress E REP

LEP i-rd :=s used to clear storace soace for stros. ' t

? F AL S E

ENVER tce. letter :cocste th'e correct answer' 4

:rzss ETP

As a resv der. bhe DIM stateaent does not create the ARRAY. It
e ans ;ts se. ',aa, te used t:-crg

scace z ,. esicratirc AFR :s th at are LESS that : That "ii

-74
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"*~Listing Q; ?rccraa 'LESQNZ4IV% u

the c-zr uer wil: not aut~aatically reserve gore soace than
neecea. For e:aaole:

10 DIM A''

This wou:J be a valid, and zemorv conservtno statement. The
orocessor wouldn't reserve a 10 X 10 Docket ARRAY for A( .11. it
would only reserve a 2 x 2.

cress ENTrR?

4hat :s wrong with this crooram?

:0 CLEAR 1
20 D:M A2;

A The DIM statement is in the wrong slace.
B The CLEAR statement :s invalid.
C Noth:nc.

ENTER tte letter cocosite the correct ansher'

RCN3 - tte correct answer is C

oress ENTER'

4hich do -ou wish to do'

A Ccnt:nue on
Retiew this secticn acaln

tcess the letter :ccsite the correct answer and ress ENTER A

TEST

"75

2'I



*Iff* Listino of Program 'LESSON3,TXT' *tt 07/11/83 -

(ou have zomoleted this Aesson. ENTER a 'C' to Continue
to the TEST or ENTER an 'R' to start over.

ENTER your choice' C

FINAL TEST ;lesson 3)

Thes tes cns:sts of 10 ouest:ons. you must get 70 oercent
o; thee :orrect to cass. (that's 7 right out of the 10 ques-
tions). Use only caoital letters in your answers. don't
.nclude extra soaces or letters. GOOD LUCK

cress ENTER to continue'

Which cf the following is ialid:

2 KILL SLEAZY
C UNSAVE 'SLEAZY'
O UNSA'E SLEAZY

ENTER tre letter opoosite the correct answer' A

CORRECT

;ress ENTER?

Does the FOR NEXT combination have to be used to set uo a Iooo?

A YES

B NO

EVER the letter cooosxte the correct answer' B

CORRECT

zress ENTEr"

*74



L* . LiSt nQ of Proqraj LESSONCITIT' *w* 07/11,?22 - 01:32X5

rite out tre first line cf a FOR NEXT loop using I as the
variable, start the !oo at and end it at 5. use a STEP of 2.
Use Line number 50. Use all caos. leave one soace between all
terms.

ENTER your answer^

RONE - the corrEct answer is F0 FOR = I TO 5 STEP 2
See cart 1, FOR - NEXT.

press ENTERI

:0 OR l TO S STEP2
20 PRINT X;

0 NEXT x
RU N

ENTER the DutoUt from this procram. leave one soace between
terms. )h'nt: be sure to conseder the semi-colon in line 20)

ENTER iour 3nswer' 1 3 5

;ress ENTER'

low many o:kets or elements) can an atrar have without a
DIM statement'

A IC sot countino the 0 element
2 ot counting the 0 element

not :ounting the 0 element
2 4 not countino the 0 element

ENTER the letter ocoosite the correct answer' A

7



***Listinc ai Proaram 07111,13 *ff O2B5

CORRECT

oress ENTER?

Hew anY oackets are there in a 2 1 3 array?

ENTER vour answer? 6

CORRECT

cress ENTER?

Hog sanv ROWS aces the follwhing array have?

ENTER your answer) i0

NORREUT

;ress ENTER?

'Ces the fol'cznq arra, neej to be DlMensioned'

ENTER 'ES or NO" YES

oress ETER

which o* tte foI2wtna is valid



***** List:n. of Prooras 'LESSON3tIT' ,0ci, u7/1/ - , S:38..

A AW)

ENTER te letter owoosite the correct answer' A

CORRECT

cress ENTER'

The CLEAR statement is used for clearina STRING soace and
ALWAYs must be used if Your STRING use is greater than 100
but doesnt have to be used if your STRINS will be LESS trarn
i00 characters.

:s the above ouestion TRUE or FALSE?

ENTER 7RUE :r FLSE' THUE

0RCNG - the correct answer is FALSE
CLEAR statement is for clearing any soace more than JO
and it also in tializes numeric variables to 0.

See oart . CLEAR.

oress INTERI

Yfu haii, ;ii:shed the test. out of 10 possible correct answers
iou scored S

YOU HAVE PASSED
YOU NEED IMPROVEMENT IN THE FOLLOWING AREAS:

;art 1, LOOPs
cart 2. CLEAR statement

cress ENTER?



it** L.stlnQ of Proqram 'LESSONZ/TDT' '**" .7'I1 - c" ..

00 iou want .our scvre recoraed on a er~anent ;ie?

A .ES

B NO

Which? 9

"au arE ncw ualified to ao to LESSON 4.

qo ,,u. want a homework assiqnment. select it new.

Do vou Aant to see your hoaewo: (IN)!

Breaik in 720
Readq
.SE v1E .a T*2O

I



. . . .. - , r - -- -. .- -- - - ' = --

.Lsting of Program LESSON4/ITX' 07/11/3 - 02:1,: .

TRSDOS Ready

BASIC
BASIC 11.10.:0 for TRSDOS Version 6
Cooyrinnt c' !?8 By Microsoft, licensed to Tandy Corporation.
11 riahts reserqed.

Readv
RUN"LESSON4

LESSON: BASIC 4 VERSION: ' AUSUST K:

TIME REgUIRED TO COMPLETE LESSON: About 1. hours

AU THO'h: Cot Danv J, roan
Air Force Institute of Tecnnoloav

OSJE.TIVE: teach the student how to make tie coaouter
cou.un.cate cth standard oerioneral deaces.

:r'ss the ENTER key to :ontlinue?

LESSON 4

"is is the t:rst oart o a two cart lesson. It is divided
vt tte 1olino% sect:ons:

:ntrzd4:t:or Z; Seouential Files Intro.
&LLUST 4P OPENino files

"- :aklno this Dart in its entirety.

B w.sh to review selectec areas.
wart t*o mo to The second cart.



D 1 wnt to return to th'e TIENU.

Press eitter caoitai A. S. C.. or D and then oress ENTER' A

introduction

,n n-.s :esscn we mill ztart earntnq how to coestutcatz oit
-u A1.f 'r' d uMOrnter-, The i.,rct On., 12z~ al'',

orintinc our oroeams on a crinter. Ac can either Dnint the
.tItout :te th e answer tOat our aroor&m caloulated) . or we c-ar

c-t u orcrai I hstrc to a orinter.

76~E 'ea:. sect~ons wiW :1 ow us now to store data on a
dih s hat we :ar save iortart :ciu'atlOns tor future

Bohsections are *erv zatan* to the crooranler and .:ou
S: -,>5 cr4 seliS jsiflC then often.

Introduction

-'cz :nos l esson to the end of Your trai nio. we cil he
czeioareas that are com~ee aNc dl4fIcuLt to, reMEocer.

ThEre'crE. w~e recc~ineo that iou nave ioiir BAS. anual wc
:C, at ail -. 1es. when we asi 'Cu. a ouestoor. atd *.c are-t

s~rEatct .' aisvicJrI '"P N' O Y 1. . aisner
1l a-s . .F _ E e I S-sr..ot %IOU sto-3d oct.E jSCZ to l uno

thE Iar U .fucaft Ot neooeal t"e r-eS Ir a few week's
or ot S o - *e ,rz --. I-ee o,- relernce. boo. na...

etetta air a teh r*aklro 'tour ,' rOOr s

O:e r r5.0 -* :zr '.So7t creatono. ISLc .N NUC



*I*L!St~lO OT FroCra 'LESSO4T; t.*.-

F. L L:

L:NT al.' low vCU to outaut ;nor :to t l tleinre
i.fV are E~ril : .to :e 45S . t ei wor.,

a.Ioe'ct o e ~ ~N and 'US7' wor~s -ere are
on. a zco - 11"'s voj need to, keeo :,I 31ind h~en you

I'at. asks a tile Drinter .s o:.e1 ci ac turne2, JYb
:3. : ~ouare .. , ranoo. aaeass it.u

'.r0wrto to. .!:e ?sa JLnooan

,.accC css ure *ters IS enouh :ioEr r. tsrlrer
to .C o~ur 41r:lec.

C tt E;:z: tatEsent. hEr, iou

-,et



ii-ere 6 : a r.e in Denela tne ien of our or"~ rnter
:ar,,aze. Wher; 55d. ttes -arriice mill no over ccam
ze;nrE ;1: starts to Lrsnt. 3oe:eot Ers AcU not TA~ is

cs~ss. a ' Wa: C~t to E:;oErueit Ctrl Zr tsEe
w0t I :tS .tacs are. Note- nt te st a =oats be-

eel te E:T Co2mIta. j and tE .aa 3.

t~c E;tutEtW -

-Kr/r

*- ' to rie orl 5

an ~2a-a t: ne zr;::e-r -r.4

:5-t 2 Sb e srtece 7: Zr

t;,e ~ ~ 5 'O::c. -o ---e



*4+4* ~ ~ '~~~ :cr mi 'EEEN4/T-XT * t

c .-E -z; :f1% cCzants Eoli *j: rcur etr

SLi.IET AL

- !ST in '+ (fln se *.ur :r*:ar&i rameJ

ENTER hE leter czcs-tE-2 cr~ f

-EI:z *-fl rere rt"

ja. .5war tt.;S secazr &ZaCai7 s-r !'r

tte.e~e ::zs:stt : 4rct ar.w sic crs a.

c z ~ .s~s zae -e~c t"a wE cc,:
'e~ EN :E t E tv ',L cat :3-, ct etcr

- - tre yc t-: e btE-a wur !et. Ifu



2tnz 3i Frraii L&:-;Ufl4 ' *n'

:' "; Ecl.fZ. *r a J&2r t S liBa £ZEec'

LETt~ cta ar;ttncE::E. Rr~cram s-a*aEEenta .-r
wcr~s are -~n. m:trd ': :E #or'tat.

-E C. a E B -SCrc'E a1 zcm 'we oil~

sr. " ZC i ar,1 ;C."' -

- *<-.' C 2252K -,

sOIe r.ar~u~.

* . a~' taeler t c~3

.esEz co.E

-*z-C

zi- i



"E xi.. Inch CJ. tvu ir tne 2e,:t carts, r, .t~.

:'ea, EsER

wE ru tra E E 30
err e ''k -' enrta. atcEss 1.-:e,

on- ic iaec ente7,red n.; readiro ales olE
x 3 ,7: 7h E uE tE in ir1e. anc ttE

Stt.ri tre last ae
-'ra -n Ee S~ir~n*e . t -E

o ame tl :l;
rot tn ~aecto aLi'U c, use:a SEZ~thL 5

:N.Zfr ~ In: :nne ocoet recrrect antcher' 4"

N- -2 -Lr: nvr

t a 8! Z- jc. l 'J



,lcin sect::ns. fC. t~n't '5v2 tO XleCr::e tt Ea iCivw lS
ote: see aerall , ,ou viould 3FEN ei sl.ete

F iS4 data. or PPHJT* .t , + t: thtia nTen.

--r .amp aFd cress E-NTEF'T

an ecaeoaice or t: to reate a 3E:--ljEN24AL f, E. wr:,
;t a. : t. a anc tneFn -LS E f e tl he exa c. thc

r i a3. i Z a c L-loa 3or o ro r a ta t s, 1 tNP Zaa rr1j

' fIa ie -rEated. t . t sectsiors. :.Eneral, ,. tear~cin

-e oerator :N jPu L. :1 er aa e. ani i ne s w rtEz
-to'- a fWe called' TEST. Lie 40 JS3 - r ;11E.

ECES access rs re Wrltter to a dlS In croer, an-o

-~ e ttutsearch ino throuct aII the recoros c icata oieces:
4cc irstto te 0nE th'at 'has ch e recorc 0,1nrt

-:-aZ:rz statement TPLE: F'z



ASLNG Z a 'E ::ce: alae b ac;. ind
ez,.E4 tn,;s sett 3~ o:,c :n. ,.

-: en th',e cso,rtjP:t' t5 rev.Eo .: a;Smre

cress EN7,E'

4 ze rHIrp4N T I ad D'REC'

a-i . StatHEict THJE or LE

EN'ER ttzlttEr concede the correct arser

Re am t h ,s s ector, a ca,.-,

: a s t e l t : 000s t " ' ,-rr z-* an~cler ar reOrr :: i

OFEN stateaernt

* - ;r ''a le cr r s N E

a ;e cu worl, citn a 4: e. oj~ MUST OPEN ;t f;-st. tEn
,.:2tete act, sd tre: . c tn, to rt

:AI~r w PEi:tone K.E. m ata E;;F



*I Listico4 or Proera~ 'LESO-N4;TAI 3** .71IS -

leiSace. Cs.tcrit 'PEN a ,Ile that ,s already OPEN)

*.an vuOFEN a ffle that ;s alreadyv OPEN?

ENTEPR the lettEr COSste the CorreCt ar.~jer'

'J 1~,~1  ze yur alE are :recS:!j ETE; T$

-;ne 1' EEcc te ' nis aii-er.

OPEN -s E ie iwcr tat sanals ttez comouter to- e r~cc 2
acre o.scae or ... an The -Ic:: clece 1s the letter '

'C2 stamts 4:r ThT"PJT. arc 1 stands for IN'PU T. The-
n elt ci : zta 1S t"E 3UFFEP nusiber. in Nacrcoot &ASIC vc.

C Szls $. #1 il c % i . The last balt of data as tte

faleace. Nct~e flt tte f.:e eoca aril filna are in cuote

V 'iP TT~ce n iour name ard ,ress ENTc.P':TI

4" PRC.T



tt* j.sting of Prua 'LE3SON4/ITXT *14

7c reca: tnn, th'e forsat for te C.PEN4 statement is:

~~t,. mci bfer t.f1 . Ename,

t *od are UPUh-nc OI~T4 0e aodz. ,s 'I. if you are
:NPuTiflQ zdata, the mote is 'I'. ?o,- car, have un o "aQ buffers

vou £must declare anv nuf~ers over Z when workino ~ihthe 7P.S-
3i ust answer the BASIC startu-D dialoo with the correct

%uaber f iles s 3 e ne de-auit'. The f.Iiename, gurt be 'n
OLO tes.

:ee NTE".

'4hat are the two fite ioces'

1 t ro~ah 4 ant, 4 tnrcuch 8
'ic~ne t re abo-ie

ENTER *the ?E~ter caoos~tE the correct answer'

resENTER7

OPEN statemen:

IFEN . E~

L. CLGSE

Here is an e,.am;le ci an OPEN state~ent ;line lI' that ooer~s
a file ior INPUT. Notice that the mcde Is

Also iztice that tlere is I4OT a c~aua Wetw the OFEN wcri
ard the MOE, tut that all tne rest o'the teras are seoaratles



What S5 thez sIZniitrtE Li f Ile iodes 0C' and ''

A CY tells the cmeuter that oui ire aoln3 to to dist
a,. P tellIs tne czacuter voL are ,o, no to i nzut trom J, sc

n te coc thtat the fi'es section is ON and
-Vte~ls tne cOlouter that you wart to INTERROGATE

eP. e. s thIne ::enutsr yo ant to Organize files ana I
te:1s t"Sm to 'aunchl the shulttle.

ENTER t'z -Er onooste t0e correct answer', A

OPEN Stateetr

P APt'T'ze :p your taxe ano Dress ENTER/UTS

Th e tuffe7 -cuater can be arr ruher between I arid 3. lI we
;se the bu~fer ficr ore 4ile. and later we OPEN another f~le :n
the sam arogra2. we cannot use the sani buffer nber. It
nUS ITELUFEET If there IsMOre than on e f;ZIFPE a t

the :a0 e . tnrn tlev ,iust je Lsi:n d -fferent bufiers1

oress ENE

naii Wdes wit tz an3 zuf'r -uizer car. we taie OPEN



S- r - 4,.ri ... t! i 1- S alS

,:tet ia : e :cre: av e erazc te Z z

:N% T'2 :e:: c~r ~e ci: cree SNtGE.'T



* '.t istinq of Prograik 'U.SSGN41TT' * 1't -J:3i

YES

SNe

EVTER the letter oQastte the correct answer' 9

CORREC7

oress ENTER?

ZO !NPUT'Toe in ;our name and prEi ..NTER-;T$
:0 PRINIII.Ts
40 CLCSE i

Ohen line 10 OPENs the +tie 'TEST'. the comouter searches
avatiable disk soate to see if the fhe alreadi esss. I1F IT
DESA'T CSIT, THE COMPUTER WILL EREATEI U21iL

ltnis is onli true icr tne OUTPUT ade. L 1INPUT aode. the file
aust have e,,,isted preiicuslv or 2.431C will urtnt an ERROR

FcMEI0EP RLSD. unless icu'ie rLOSED a file that has orevious')
,;e: es5c. IOU :-annat ise I-e Iu~e numver aaa~n

2OF E' 4 "Y.*I.T '

.. ':.PLT*Tvoe in vour name and oress ENTER';Ti

:f the ;zle *TEET' e .:stc- then lie I2v iv:;] re-ocen it, 1.oei
V I R'Tc OVER -HE ;PEVICUS N'," I N 'PE cIl E. and i oe

40 wih CLSE trhe ; 11e . EVEN IF THE FILE OAS SEYERAL TI*OUSANE
iqUDS J ~TER NE ABOYE PROCRM 'IS RUN. It WILL C-NiL EEI ~S LN5 43 NHE NAM E 'HAI' OAS ENTERED ?4 LINE N0.

:ecuen-Tai z'.:es sust te a~into jescrv. iianizu~ateo aria
'tn. orit~e~ i tut in their eCt~r~tY, 4OU cannot !LSt "rite
a sroice record onto *he ircrt oi the iiie that's on the tik



Mi*t L:Stiflc of Program 'LESSONMW~T fff** 071183a') 02::J6

:ress ENTER'

4rite ;n the st-atesent that will 3PEN a file for OUTPUT to disk
and use buffer nuaber '. The i!2enae is TN1&

D3 rot iSe a line nUAbEr (althouan vou would normalivi. and do
ICT 3ut n ANY b'aanks.

EITER vcur answer

4K;5- this section is difficult to visualiZe sosetimes. tw
ever. It is veri important. You aay wish to review it after
this aui:. Te correct answer i5: OPEN"O'.32'TWIG"

Dress EVTER'

Oeri a mentnai f:..e is OPENed tnat forz.erlv nad yocur
nr~crecoros in it. and you didn't want the ZNTA destroved.

.".it lust "Cu ne sure to doC

4 Not ivrite :n ttE tiddle of the file inless it is ziode '0'
B 1IPUT1 all the dat a. aan~aulate it, then PRINTI it cack out

2 Nott~no. *.ou cannot CPEN a file that wias :re~icu5'v created
4 r:te or,!, On the END of the file

EFFE tfre letter coososte Ihe carrect ansfier'

4C5- the c-.rret, answer is B

Dress ENTER'

45~ct do :u wist to Wc

.4 :nn~ or.
ai I w th IsC sect Ion a a ain



**1 Listing of Program 'LESS!N4i1XT *nn 07t1183 - 02:!Thl

:ress the letter opoosts the correct answer and :ress ENTERI

!ou nate comaletea tnis cortion of lesson 4. If vou oish
to continse an to the next nalf of the lessor. enter a 'C.
If you c:sh to rev:ew this !esson agqan, enter an 'R'.

Enter oar choize now'

'u have ocaoeted this Dortion of lesson 4. If nou wish

to conttnue on to the next half of tne lesson. enter a 'C'.
If yOu wsh to renew thss lesson acain, enter an "R'.

Enter ,our coce now

You have co~plete this :crtion of lesson 4. Ti you uisn

to :ont:nue on to the nedt halt o4 tne lesson. enter a 'C'.
-cu wsh to revuew this lesson again, enter an

:.ter tour chozce now,

,ou have cs :eted this cortion of lesson 4. If You wish
to continue on to the net hali of the lesson. enter a 'C'.
If .ou nsh to review tns lesson acain. enter an 'P'.

Enter tour choice nooC

sQu hae cozolstea this oortion of lesson 4. :f iou Wish
to oont~nue on to the neyt half of the lesson. enter a 'C'.
: :u ish to review thss lesson again, enter an 'R'.

Enter o:ur choces now'

3%



**** Listing of Prograi 'LESSON4/TXT' s*it 07/11/83 - 02::3:01

So:no to the second half of the lesson. wait one moment

LESSON 4

Ths is te second oart of a two Dart lesson. It is divided

into the fCllowini sect ons:

1) CL .E 3) INFUTI & EOF

2 0 rT# 4) SUMMARY
5) TEST

A i'i takina this :art -n its entiret4.
B wish to review selected areas (or take the test).
C want to return t3 the Menu.
D 1 mant to ao the the first Dar*.

Presc .t.. r -a.tal A. B. C or D and then oress ENTER? A

CLOSE Statement

4e alreaa stated : ,usl. that the CLOSE statesent was
er.essary after vou were done anioulatno ,our files. It
,as i ,ewarat:ons that are nice to know.

LOSE buffer t.......

TE :rmat 'or CLOS.-E is the BASIC word CLOSE alus an oot~onal

bui:er nxmier. If vou include a buffer number. just that
nuffer will ne closed. 'f You do not include a buffer number
tnen ALL the buf'ers that were PEN wili be cosedl

;ress ENTER'

.s t'he 4ollowino orocram valid K1,nes 0 3 are cno,:

37



+ft* List~nq of Proaria 'LESSDN4/TxT' "*.'0711'93

i L PENIC,.: QU ...T2

2o INPUT "I$

4 OP.3EO..USI

*.. .. etc

A~ YES it is valid
8 40 it will fail aecause line fO OPENE a fie alreadv jsed

ENTER the letter 3poosite the correct answer?

WR'.!G - tle U3 was CLOSEd tv line 40, so buffer 3could be
Jsea acaln :A line Co.

Dr ess ENTER"

01:", w t i to do'

; Z ntnre :n

- ass the letter oooosite the .:orrect answer and aress ENTER' A.

PRINT #

PEN 'T1411l
'NET'T~re ;., our jzje and Dress C!EPTST

* -le we P2INT to trp ile nuffer (that we OPE.Ned in line
the variable TS. Iol:ce "hat the nusmer to the riaht of

te P:NTI corresconds to the tfer nuafer. if the buffer
was 'I2el 3. tnen. after we OPENed the ile, we would

;rpss ENVEF'



*t** List~ic of Prcuram "-S4OWW wit*' 71/3-03

FRINT #

N I Zrints itess to a secuent:al distk ile. when vo first
'F. 'Ne 4:!e. the coacuter sets a coi;Vt, at trie begining
of th e f~.when c'u 'Ell the comcuter '-.a PRI111 sceethmn,
istarts Ortin data to the disk at the olace where "he

z:inte, is. At the end of the PR!NT# coeration. the 2oiner
ida.eso *aiues are gr~tten in secucenc2. PRINTI oritEs

d ta o the ois?. a~s ~ci h a NT writes data to
,te screen :r PR7VT wr~tes to the crinter).

ofest ENTER,

Cm:aas ard e-:ii react the saae 4av with PRINTI that lhe
cc i !h RT ctatements. If ou were to write tne fillOWIng

Do cral

,3 a dist usinG FF:NT#!.A.S ias opoosea to PRINT#1.A*,) then
ii wcould aut this on the disk .2.

See lte extra soaces" Those are 17 blanks that BASIC writes to
the disk.

aress ENTER'

The anoie coemand outs this on Jis i:h

if -,'ou ..se a xemcolon. live this. RNTllA; then iou eet'.



ttfCf L!tlnao of Proora 1 'ES2SON4;TXT '*- 2:l

Thjere are 3n', th ree szaces betoeen the nutbers. So to sE~e
=onace or, the ji sk.ou tav want to write to disk us , sem.-
:alcns instead of coamas tetween ;our /ariables. EittEr may

will mork. it's 7ust that Ile .ocmas cause 2e ,*ra clinks to
le PR:NTI *d to the disk.

T! id s ir-orrect
'he fLIe th.ffer is ;-zoirrect

ds:r.tie SECICO:CnE te:OeEr. nuabers in a PF!NT#

Eiter thE :ter :::s e a Orrect answer' B

-RO 're :;rrert answer is A.- the 2ode is incorrect for

R 1174 -nc,

;ress ENTER,

R e~les tlhis section acain

3,ess :he :etter 3ccosite tne correct answer and dress ENSER' -4

INPUT# & LOGF

14P'1T4 ~s similar to t~e 11NUT oora that we learned earler
,- .1 IP'JTs lata frog a ; i that Dreyicuslv h'ad data



t**Listino 3f Program 'LESSON4/TXT'-~ 13

ortrted t3 it.

:o OPEN 'I . "TEST-"
QNPUTI.Nq$

:0 PRINT NS
4;) LO-SE 1

T,1e farmad for the INPUT# statement is sintlar to the PRINT#
statement. It is: INPUT# bfe~.~asbe1 a2 ec

oress ENTER'

INFUTI' inous data roi a seou-ent, a, dssk filIe and stores the
data in a ariatle. INFUT# doesn't tare how data was olated o
:ne disk. It coul1d have Seen out there with one PRINTI
ar tnflt: PR1NT# statecerts. TH h1TERS TO INPUT) IS 404i P.IE

:AT e TESl:NATE:n EN 'HE 12,3\- AND WHAT KIND. OF EWA 11T TS

,:es thE I'3u,_Tt s~ateeert cteci to see tow the cata has
la ec zr, th e diSs . -, noes i t the:kt to see how te Iit a ~s

t e r .rat s d

Al z, n:ec~s to see tow Awas terinated- it doesn't
:arE n~o [ce datz jnothee

BEr St zct toSee t~oi tie data w;S d.ated. *ft w!ES a
c,*terere now ia:, ?RINT* stateaerts were used.

'lw -1 Qoctto:n :5 easy. LuSt ,i~e rcc a secor d and !'ll
-t :the arsnier. l.na. let's see.. ...No. d~on't tell me..

7EER th e letter coosite the correct answer' A

cFRE c-nd 'cc



*41Listnnq of Program 'LESSON4iTXT'f** 71:2-013J

cress EN...

:NPUTI & SOF

if we are ln~uftternc STRING data :ou-r variable is a
STRINGS such is INPUTC-l.NU, IVP'UT# starts outtanQ data into
the var-.able startind nth the first NON-SPACE it encounters
in the fi.e, and ena01.nc when it Encounters a carriace return or

:omia. or ENP narter yare about SOP later!.

'I tie *a~cei ue~.tnen 1INPUTI fills the ;ariaole with

th e f:rst chairacter that is not, a soace or carr~aoe return.
and stoosG wEn !t enccunters arotner soace. coma, or :arriaoE
ret rs 7o 2r EO zF -a rkr.r.

oress ENTER^

INPuTI arnd ECY

mere ar. ;ecort ant:ncrz tr.o drtn about ho T IPL T4

w4or 's when jl ue S-TP NG s . IF 1U PRINT A STRINjG U 015K. 1!

W.PRNT A NUrBER WITH IT. I LL LOOK LIKE THIS 'ON DIl3K:

ST;:NG- EA5 WITH NUMBER FLOIG 1

r _ 71jPUT THIS >TA. OUMUST INPUIT IT USING' A STING AR; SE
4dE.1 l jO C TmcE OPUEPF WI L FACO&' T HE S TRIaNG WI1T H Ll T AE W ;

ON 74 LIN.E. INLUIN >5 LMEER ELAEE A STRIN.G INPUT DOES
NOT kECOGNIIE SPA.C: .I ; EIN'AiJPS. :T ONLY RECOGNIiES CARR;AGE

6r. , is tt -cnfS ,aS o wrote the data to disk with
-il L-ar..aties. and cu read it tac k with onii 7ONE. If .ou tried
to r-at the terafter .ou read in the strino. -ou woula not

oressENE



vtf*# Listing of Proorat 'LESSON4/TXT' #fnm - 2:87i

The solution to tne aroblem of how to write STRING data and
N1UMERIC data to disk. ~s to secarate thee with cartlaqe retsrns
ocr ENTERsi. That way you :an read them bacK withl :UFT#

statemient it the same wa You orcte it. For example, if You
*rite a strino and a number to disk, do it this way:

.....:rccram assumes file ooerned correctly ..
:3 PRINTJl.'PRINT THE STRING WITH ONE LINE and the number win anotts'.'

4rd .wten iou repd it back, ise two separate statpEnets.

1tS -iL: sol'.e the arot-Ica of :i41nq str',nas ua --mbers o' aj

A m r E t uti oorm ndte ta osi

sC- te ;rt run ti oroorac. And-f fle na that was int thpae

or a carriage retrnl. ird, :oaa N$ c1tl :t. It would cont~nue
baad~no N3 u't:I t encountered either a carriace return or a
-:eta. .4 the data c-ontained a ;uo-ted znaracter str~r.c. ben
a! tte data between tte quoctes mould b~e stuffed into NS
urless a ocrma :r carrtace return were encounteredi.

:--sT#I.NI

EN'~ T 1



ftf* L:stina of Frocra. 'LEESON4/TZT ftn'lla -

E~nal'.and verv auicklv. the string would be loaded with
the characters 'DANNY MOE. and line 30 would ornt toe. out.

iat sitat wold haooen if there wias nothing in the file?
The IRUTI statement in line 29 wiould encounter the EOF sarker
a ,C an ERROR would be returned savinQ that the cnCouter tried
to nout data that wasnt there.

Thezre is a wa, to test ta see if the flile is at the end or if
It -=, emotv. Press ENTER to, see oa 21is

To 6n~fistthnga c.oseu-.ter 1ces wshet :t OPENs a ft. is
outs Carjer Cn t2e end of -. The marker is cal led an LOP

Eartear. :Tf we anrec to fno out if the end of a file tad teen
reactled, Or itthe file was Elot,. we would test A 1Ate this:

IJ jr::i I' H

FZ1P I 4: TA SOT0
"P!

9 N T"E*CND, OF F:L E EN:2 U N'TERED0

... one of toe orocraim or an ENL stateceot

tress E~

20 IF EOF i: THEN? ECTO 1 0

:'EDOF FILE NCNEE

.s.....7ore of the arocrac o an END statesert

4~ e tad :rlntec. a thousand and One nares irtD the 411E
loe c -iouter w~u"' Out to)e ELOF nmar~er -.7 :tace # 1jJ. and

.A.ET A t toE e Eatter 4 tent a#e Ias C l. :ntr:!



*11 stino 3f PRr-ora a --ZSDNO4:TXT 1* 071111iSZ

wCt3ass tz le PI: A tthe raaas wou'a hise been ,r:nted'
~oti :e that wie rever re-OPEN a f,.e i+ vie haven't £LEE it
o we tr:ed to re-OPEN an alrea&: COPEN t: ;e. vie' act an EPPOPS

C;ress ENTER'

INPUTI an :,sOF

The 'orsat f,.r the EO,,F stateeient is

LO; tutIfr #;

itoere tutter rnumber -correzsoonds to te buffer number of tte;
f;l2 you A:re t55t150

Reecber to oni use the SOP tLest on a 4zle that is SFEN

44 o ha.eE a f ilEc ta ed 'T'EST' tat f s ci f r ..eer ic
tat t ta t s r, witnt :te foilcnwi r orci C a were

trtira to crint tre :le zut to tts scr zen-

3i "H; Is T~eNit StheEOPc i~' aci

o ine v0 utauk be SOTO%
2The -11e code :s zr~crrect

N( t F'Ie letter ceooste tt e co:rrect a;swer-

OIN3 -. hirce a the orlaram trvs t2 re-OPEN thez
.i a et teen ZOS-5-a. :orrect ansaier ;



nC32It olztfl ?lS Drooraa?

1, ..F : THEIN STop

A he .. on uffer nuiiter i.s sEc

i hr sx ENO itatesent

ENTEP 'tE attezr ooozszte the corre:: aflif, Ir

li~w t section acain

tress 2 etter;5CO2tE t-E I 2rrt an;#jer and DreSS EsNTEFC

:n;s :Essurn me ia~e learned a arei: deal about tile insudt

ant oJ:nj:. twIeter. there is a treat t.eal &i lr-aatior
~a w e nnt coaered.

'he :urtose of ttts lesson was tointr:oduce iou to the j-



fie nlave alreadt learrned.

On the ifollowirc cages. there is a oroorca that uses wnat 4e
ha~e learned :n this lessor. St ad v it ra rif u .
:reecs Tr

The oturoose of Itearr on, the iollowina oae is to uOoate
a ata filez that contains STRIN G data. It readS 1n a lte

ard z:cuitaneodsl. writes out the safe data to a a'fersn:
fAe Men vc~i uodate2 a file this may. you sr~d 10 with an,

4;datEd ':Ie that hLas a fijfferr,: n ase ttan tte one :ou startea
W h:e in ou are stdaothe cronraa. think about h-ow

-3- 40Ud do ;t 4ithoult CndtilnQ the flienamle.

-:NT: tte ;rcscraa would hiaie t: .ead itte data into an aray
aad tnnadd dta Lnto th e arrai and finalv orite te, wncle
ira tack c2t to the old file.

ILr..f .hm* e coiasents are inserted Look o why thiss ecaa
,oxM AS aal. sza5v ',n surorised

:lears s t rae s.ac E

r',PJ "t Ut#aleaa E :I Ie

. 12 VPEsthe ISNPUT f.1l
'..$:'PENs tne OUJTP'RUT 4: s1

IF c~~ ' 'Oe~s~orend of lin n f,~ le 1
7IN% iT*I1 11 :' Ts data fra 'us I

F 1. 70 NT I S N '.s daa t a th e ne w iea

/ 20T 5 :Goes tac. tor lore frca file II
i N- JI ster ,C to t ; S

14)
~~'I 'sI oates new T,,Ifil itt.: cata
3jr5 tsC Uflt I an 1 i, sees

I :4 223



u Cotne jrn
B Revlew this section again

cress the letter ap~ocsite the .crrect answer and cress ENTER' A

>uare now Cone wi th thi s lescson, 1; iu wisp. to continue
to the test. ENTE a ', If ou mant to reqnew. ENTER an R.
ENTER our cot

'o . ire nsw acne With thtS lesscon. I; ou wish to cornau
to th *est. EVRa T.Ivou want to review. ENTER an R.

cncto TEST 4 - cezse stlandov%

FINAL TEST7 O1eSsor 4

:cts :. - - -10 of'oues:icrns. you must aet 7v0 oercent
5; them :-ctto pass. thats 7 riaht out of the 10 sues-
t , rS, . USE 3rI cas1il letters in your answers. don't
iicljde etra soaces or letters. when iou cuccessfui>.' comclete
t-E t.est. *ou ni!te ien a iorgewori: assioneent that wsill

tr-caar, th:r-,s togetner ;or -ca. GOOD LUCKI

eTss ESNTER7 t crninue'



""Llst:nQ 0t Procra. LE3SON4/TXT 'fili

'ten iou LFRENT cata ou must te suire the orinter ;s on, has
enough oaner. and is prooerly connected. LPRINTirn does not
Send cutout tU the screen.

2s the atbove oaraoraah TRUE or FALE'

BFA LE

ENTER. the letter :coccslte the correct answer? 4

oress EN7E:R?

Jsat is tne :o0;ara to list vour orocram to the orinternl

"one of the axise

ENTER the ;Etter coosits the correct answer7 C

cress ETR

:su tay access the 2iddie record of a sequential tile ctihout
'eacinz yr us recorts that are ifl front o; ;t.

1; the atave statezent 'RU or FALSE

E.NTEl thEltter :oo~ethe ::rrect answer' A

I RN -te Zc5,et an swer ; sS
7w . 'c to :ess a record th e ii dile of the

40;



ff4* L:stina of Prcoraa 'LESSGN4:'TIT' itt02~ :50

file :s to read the records in front ot it.
See oars :. 5eauental Fls

press EVTER'

Io transfer. castam tour v'ile to a disk, the cucouter %rst

first send the dase to a bufter where it is orocessed. the same
is true for transterrinc data from the disk back to the

I is the above 3aracraw TRE or FALSE?

A TRU

EVTE; the letter :ooosite the correct ansoer? A

f:, Aish to access a zre~~ousl, created disk file. -.cu niL:
rEac in thle Jata and utse it to sake an iaoortant ;inanc-ial

ro:nWhic' of the folloccn statements will onen the file
ane rea.' the :ata 1gsa tj4r .The fi'enaae is ENVA

Ncn 34 t-.E abo~e

ENEr te letter ooa *t he correct anIswer'

:ressEVE"-



~tt is rcra ci 4h n~l -rcura.r lD assume thje END, statesc
P. LE 20 autft!sac.' ccGses the ff.IES When it is exe:JItEd;

'v :F EJ1F Y, THEN END
' NPUTI,AMS

2 A 'F;I1e a~readv cost' ERROR: will be cererated
C The on; ,' jode is .,sed

E.NTE the letter ooosite the oretanswer' B

cress ENTE

The LOZ:E wo rd oa, e u sed w;itht aburLerfUIb 5ter:be~r.

h e a b c.e statent IKE : r

EVE tieetter -cocosite the correct answer' A
C P.E c

DressETE

nrorc wl th te Followjno :craa'

1) P -ES-

4!:



tH itLacna of Program 'LESSON4:TXV cm 07/ 11,87) ~l~

3 Orono file made is used
,I he CLOSE statement is invaiai
C The PRINTII statement should be INPUTII

ENTER the letter conosite the correct answer'A

cress ETR

hu'ave ooe-ned a Ulie correctly, and viou. no* want to read i

tfle data r-N, ;:t. Tce :2i the cceiiard aOu nould use.
USE hac bE ,me- -re, and the czaand. /se nu 1e.3

and read t te zata : ntz: ~ar, be Al

EVE crc:;nard 2f NfBA

'Aht :Or iitnl tre followina sor--c'a-

xa~ answer'v B-z;

Nctnnc wll h--:c. i- 'he41£



:ress ESTER.'

SL a E T rIEs1e: tte te, nzt ot 1 0C bves 3bz:rec avsRE.E

~ s~orec ?

* uhE 2:



TRSDOS Reaav

-ant zcKiE

hz..- j. H~C~L

:Q 'ED a EE c Dart r

- , .iv'



:At. -E a -C -71 -eS~E U' ' *t

*~7 - C 7i

l: n.ean '- Zt i3r5 7 t rx:

7 e:, 44 -e r I

- . .C - -:n:::' .;; :--"3



.. ~ . . . ..... II-* l I

..-: n, - ; 'Th to :=E:cr'.te tre stat:eE : :

- at-. a ~: ~ C tot~e 37 :o'aa



e~~~~cten- rocujei rnc 3r' r.oaraal-:'red t L;:

tat , nE c-,eat : r:,Gte j t ha er E :r SrEoCe t

*r I' "E Ldd. iseaa.:rztar

- : :: ttcm. :art :t z:aooa t a ar e :Escr ftrer

- te~eta to *- re t. anee

a~~t:-.r:. ar en-ocree Tatwo:rr u ysr:a

--a
'4$;rtnat o

aazr:t: - a~were ,i t~aororai.an:to
ccc~e U.~Ee:or P~C e n~. i

- Sca .

t .LS-



ot :roc-a1 ESO5TXT'***& ;.

a ar:.17;: , as.-r tte n'erS li :.E. min' Elt

- -4 "a e 2L~et:cr.. fe:*r2.ft
r::a .2th :te zarEAEr St:rE: ' r a -o% E

t-4 a 2 fl'"ct a :rcra. ~j-J .6

A Z1r ~-' A couter assiatei r:

.li~ 2t tea: .es stuw-2ntE.'

I 2 L'.21 EE -4: E7. c

L2? s7 sfl r ~a ere 8,1r:

ZteE7 act: callit :. &CL.. -

CU. ~ .x~at t:2r~t:ey-e:NON:E--



E.ttr t.e er c site tZ.e z.-rrec' arsiver'

N1,w 02 can CC on

a t C; Lu 0'. '0

t 'DOlC t cue answer ani ores: ENTER?

'EEt0'~ :tt1q= tna: 4Ou SeC to InielEn a C~

';E* -i Q anE ETJP"N so . - Ce 3~ .~ r
* ~ J .1r5 ee2Tstee. IE~

'1 t-.e s o tc net r -t l

ster the R.ETUR Ztt~n.V f'

:r::r~ tattecnes stuIdents.

s el *j np s- -,m e

*.*..c . t.J. a r ever,' Tlacu r ,

N r5 e cr~cral ZCesn't n3t: cut ic



t: n; :4 ?rctzrai LSOZTXT'*t

.. v..v2D .:u iant to continue or rz:E.t,4Cc :e,'7

:0 t~e aococr ate ott.t ore sEN TER

-- rint trco a tt leaches stnoentn.
I M-- uu E aeLC. a;tsr e,,cr ma nar oar:

* ---. u se sun.D attEr 6efr taor ;art

q ~~ A f l eas ensure Croorac oe:' -o S.:l biaj~

*' ? .t nt to COr.n.UC or re!iew ,A:Con 7:,V

the RE.' temept .. .. ENTER tOE ,arrect '17E

~reeareT zz

can eC corE *tn ore 33 a oroa.~ . c

:ra re ETZN ten the ccue iIrezw:- wiher. :: E

th~ t r toot t' ae ~ s froc a sutrouL..
;tt.e can re* .er, atsr c~ a-u t~ rE2~

E;; to a ,r :roora; or L.,,r L6tin



*t.t&lst'.nc cf Proeraa 'LESSJNZ,, UT' e**U /

20 NPUPT'nter a nUzrbetween 0 an,, 205'N

40 EN D
2 1 THEN PRINTi 'NuMEer 1s lESS than I"ELSE GOTO I.:,

20RET jR4
:0 1: '1 ! THEN P N Nmaer i acre than "Y ELSE GOTC '4;*

PR4) PNT' ' cu r -,uar -m:2
l1RECTURN

-A le. tut cornfineQd Z. mo an,. RETURNs
'40o. the Crccral ill 12avcr set ;assed lane 1

EN ES :te UtEr 2-C-' -cnste 'tie correct answver'

:7' ~ ! "e:-r t 0t a e, nrcutae tat :taa-*: r
z2 re arid 3.1 :re snace between all te, s

:2 ou czrt to ta-

lE'te- o:CositE toeC :orreCo arswer ani :ress ENTER'4



NETDSUBROUTINES

*~at 'a .oQ tnpnk the cutout ofi tne foflowina is'

r7NSubroutlnE The"
OScUB 200

P3ETURN

20RETURN

E'

-N--INT'Suorzutine Jre'

Il - 7IT lurcun 
TURE-

13 U B~,

7 't f 5



'1*Listinc of Pro~raa 'LE5SGSONTT' ,:T,* I713 - 0K22

!20 RETURNI,
20PRINT'S~ 'wune Too

Ais is an erasole of a 'NESTED 3SUBROUTINE%'. he subsroutine
:n line 100 calls the sutroutlne in line 2430. It is aeriectlv

.c.ano scaetiaes *erv~ aluaole.

Cress ENTER,

Otat :the orter of execton of tshe fioaqn~re

HSUB :
U ETRN

' U '.rte :enwfrsas the; would :e exec-,iEd. outt~no a
L:iCEt:etee eaCh nusber . IC'1 20 :0 ;it

N- th e cz-rrect ansmEr is :1; : 227:2203
tha t a a rouat one. !ZL 3a ~at"t reaiew that mart

4?:t do cu *Iat to Cs

B Seea tis sctia-n aaal.-

cress tne :euter occosite tte correc answer and :ress ENTEF A

O.114050?L

L42



*' ~u~cf ircoraai 'LEZSON5iTXT' OM** 07 11,18Z

*REmemfer tne IN 30TC stat~aent from :-.r orevicus jesons,

a~r' :eammri verv slau~lar to ON GCTO that :an be used tt
~ut:eS. ou q.ve oronably al-ead,1 quessed that the

couann is called ON 50SUB.
Ne~e isan examole:

I" :NPC7TkTER A IN~r;BE BE7EEN I ID40

4 then S~brOutI'ne :. O sicui.o : E 4ct~ ;,+
roa;t,,, 1P.i WCUld e:eci.itE. anq 50

"RESS EVTER^

ON 30SUB

A VNU.BEP BETWEEN I AND -,-;N

If :te ,aLe oi N eeced the rumber ef atcri tat are
at~I~. ten ON GOMU wi'o de~aujtl to t.'e firilt albe

line iuster .nti case it#udb

1RTV FOU 32OAH TALE'
PITTPE2 FKR THE CABE TABLF

7) -NK&J

. TO~ S-

Fri I PN T X.X~

, NExT i,
R IL



*#4*1 Listlfl, of Progras 'LESSCNZ/ITU' *4*07;11;13 -0:2

2030 RETURN

:f vou ESTER, a 1. tnen eucrouslne 1300 is used. whion susrou-
tine is used if You ENTER a 4 U00 00or NQNE< NONE

CQRRECT

FRESS ENTER?

WflIch ca you wish to do'

zvftifluE on
8 fRe*.sEN this section acain

:ress the letter oooosite the -crrezt answer and cress ENTER' A

EL re -jew done wint tnis zart of the le-sson. if sou ENTER a
C L MI.. u :o or to the seco. : a,-t. ENTER an 'R to

start :ve. wici do YOU want iC or R)V C

LESSON 5A

Tt:s5 -: te seodcart of a two cart lesson
Is 1."dea ;r:t the following sections.

I r~r~d~t~ci4) User Defined Fu2,:tions
2: Kncsuons Over-,ewt 5) DEF Statements
7'LIbrar; F-unctions 4) TEST

:, tarino tts Dart in its entirety.
a csh to re-,iEn sesected areas or taKe the test!.

wart to ec to the first cart.
1want to? return to the leru.

: e iether ca:ital A. 5. r 2and then oress ENTER2
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INTRODUCT ION

in th~s lEsson we will tackle the different cataqor~es and
kinds of FUNCTIONS that are available to us in Microsoft BASIC.
e will use princ!nlEs already coaered in previous

sezsIOns, if .u n-aqe trouble with some of the contests, then
.1il nave to review the anorooriate lesson to catch d3.

-ocdever, we sill not be goino into oreat depth with our

expianat:cns. flanv FUNCTlONs have very soecific uses and it
osuld not be useful for .ou to memorize tn ea. The idea iou
sruld Ect from this oart is that there are sany fudncn" ns

available. and that when you need thell, iou stould' cet out .our
.asual and1 ',cc; jo the soeciflc iaoleaentat~on of each one.

oress ENTER"

Functions 'Overview

Reae~te, -n tt.E seco-nd oart of Lesson 1 when we described
cN::Ns far the ;:rst time' We said that we ouic c:me tac'
:thet in another lesson. Well, this :s it'

7roai :'.at lesson se snould remeater Oat functions are ore-

vir~tten ;rnstruct:onan tat cerfora commonh. used ocerations.

-n; jo d" on't UseSE S q r SETURJ ltatesents Co al I ltea

.netEaj, .ou iust se the ke.,.vrd associated with tne FUNCTION
ano: the CosoLtEr Lertorms the aQororiate oseration auto-

!a~ L , In one nest --ections we wi.ll atudt two tvoes of

SLitrar;. and User Functions.

runctofls 'rvi ew

a- ~ ~ ~ ~ Z- -,At t o:~ st ;Erat'.Ons trat ha~e ter
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ritte2n and sto~red :n the cocsuter, and are thlere ineElver jOG

neea themt. User funct ions are functions tnat i,.u take up
t6 insertina tne instruction to make them in your ornora.
Then. chen ,3ur orooramj needs the special USER FUNCTI it
can call on it cith a sseccal word.

There are anyr functions, and. deoendino on the soecif,,c
.aolementation of Microsoft BASIC. you nroanil have at least

lLbrarv functions stored in y.our Coatouter. On the nes:
sc,-Ezn :s a list of tthe tvoical set of !library functions,

Tvoical Library Funct:ons

*- lites absolute value 7) LO~lexo) - cyes LOG Ej
-- eo)- arctangent :n radians 2) RND(1J; - random nnoer,
rSe, - returns oosine of evo 2;) SGNe.o; -i 51 o ens

:'F e4D - natura esocnnertial 1 SNceix - si ne of eyo
Z: s - :, *es nrtecer :t ezo 1:'; SQRfexo- suare root

:e e. -oses Ln~ecer of eyc '_-IN;C -A4eo taroer*1e;1o1

0 aco.r,.oriate njsier,.c z;;3,Es65icn - reeeer. ;o4
car us -' Lee' 'r sateof e f4nct1Lons tSORI-1D bGoato

:052;; 'saz-'.E -les un:tions onlI1 te aien later. or
;!. a ..odl thCl L0It in or Bt"SIC Nanuiai,

:s tle t cisi tatetent TRUE or F ALSE'

t_,nrar. ifjct:r. are nredefsred instructions that are storept
v:~ h om3oute'. and aa , be used at an. tlime in ,our

UE

ENTER : letter :osite tse :crrect arSWer_

4-'
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CCRPE,^

cress DiTEP'

1s the folioWIng sentenCe TRUE or FALSE?

User Functions are made 5v the user and are not normallv stored
in the computer.

,NTER tne .e rCOnOCSote the COrrECt inSWErl 4

2recs ENTER!

Wh'C. '4 'O Wish to do'

SeiewtICz section agair,

:rezes t'e lztter ooposite *te correct anzaer and dress EVTER? A

Librar Functions
I; A25S e o n gi-ies absolute ialue 7) LOG~e :oj - oi'!es LOG~e

;ie-o arctanqent ir. rad,.ans 8j RND~'fl - rar~as nuabers
0 S e~o. -returns :.-sine of eo : SGNkexo sion of exD

E4 E . , - natura: 0.ocnertla! !0) SNexi) -sine of ex.
S~'E~z -l -2i lrteser Gf eyD'! 99Rexpi - eare rcct

-ev 3,ies integer of eo 12 TAN E Do -iQite

3n 3, ~o-r-as -,imer,. e.or e ss n - l rEce r. iou

:a.t .sz AV nuioer f r 3ce of tt;e furct'.ons SQ'k-1 bomts~

aec re 'AE: ics' ,;eJ lorarv ntos ea
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e~atole :f now euch ttse they can save. tnink of the number of
statements %ou would have to write to calculate the looar.thA

of a nue.er.
aress ENTER?

Librar,, Functions

All vou have to .do to calculate the log of a number, say the
numter is Pi). !s to tv.e in the statement - PRINT LOG(UC)}
The eazloe of the looarlthm of 10 is Exactly now we ilsleent

tie .brari functions. Here is another exaxole:

i0 INPUT'T ,5e in the number ,ou want the snuare root of*;N
0 ?RINT 3M(Ni

i9 this ex=aOiE. ar oosit'-e nuater *i!, have its square root
:r ted out. An, neat:.,e %uMber Wil. cause an error. oj
ca' ta);e the -ouare root ot a necat-ve niumoer.

Litrarv Functions

.Ii T'T :n the number ,'ou want the scare root oi'4-

Not::e tnat the jncticn z-.ows ,ou to use a ;ariable as an
arou~ant fr tre number ou want the square root of. in
A ;t~o, to tiEs. ,ou can use a FUNCTION as an argument for a

oress EVNTER for an examol&e

Librarv Functions

42



I", INPU1"Enter tfle ruaber dou want the scuare rootoN
)PRINT SGRABS::

In this e~al.no matter whiat the sion of the nuaber You
Enter. ;c'u wiM or a aIdsqare root, beause ABSIN) will
nie the absolute value Of N AN as a noSitive nuaberi. aro thel

IS(BN will ii -c the souare root.

Zan Z lfl TLZ ?t aDout anY valid Mueri: e orECSsiOn for the
;::Dart of an Librar,. Function.

.s tre fo! iwino t staent *;a d

ire ro-,t BUre. tn, It On a CalCulator

E, 1c. j n ~ a 1ill ibet r ths furct; on

E.NTC; ''e etteEr -2acoste the corre:t answer B

aresE ENTEY',

Liorary Functions

VINP-'Erter the ruater vou want the square root of';

The exoressicr 4BSa is evaluated ftrst, then the outsiae
e,,Drecs;or: - 3CR---:; - is evaluates next. Pemeaber fros the
irst :esson, when vie sa:a that th'e oarent'hesis is the highest

Dr-.orL*, arithtet:o E.::res~i~n' That teane that ane exoression
w'i ict-ini :aren,*t1e525 wiM te e~aluated first. 'I more
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than one set -i oarenthesus is used. t.ter the eceressior witn-
:I tee inner-lost set c' osrelceesis ;i e~aiujated first.

cress ENTER.

:cs the following sentence TRUE or FALSE'

Y,, :an ir ite ;our our. 1:e rar . ;unct ions in soeci c ases.

STUE
BFALSE

ENTER the letter ocooite the correct answer' A

NRONG - Iibrarv funct.,ors are seriarenti. storco in te
zocouter ard carrot cE createa,. the ccorect answer is

.n tnie -t w creens, u w il ask ncu :uestions ::ncerninq
r ~ta r &:Es o ncul e t ; cur AS 331:ma nu a' a nd

!ak 'et answer to thE 1EStizns be':re inou. attemt to Enter

Zu should;i~ ;1.5 cr answer in the format. FUNCTION (numberu
You, is2. alwa~s cc o,.er. the rueber %or the function, and ,ou
Co. no"t ha,e t: 1ncLude a line nutter. For ex aiole. if we ask
0' 'Le ,jrction, teat c:ies the scuare root of 10). You would

cress ENTER^

#t;t iz the K rct.o that 0' vES th e natural lOa 0; 3' L.OEtS

ZFECT

Z'Et5 E4TE

fC
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Name the function that aives the atiolute value of-3 B-:

CORRECT

oa'ass ZNTER'

what is the function that gives the arctarcent of mtl3?

OONG - 'he correct answer is A.TN(P,* -

,vess ENTER?

khat isthe 4ncltion that gives the sine of .5- SIN .S)

CCRRECT

;ress ENTER 1

liams the %unction to aicT a random rumber between NVROND.

4RO;NG - t.,e correct answer is RWDO)

oress EVR

W ,: lo oii AIsh to do'

P 4v~:ew :~ssection aiiain

:rss: t'e tetroozosite tne : crrezt 3nswier and DrEss ENTERF -
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Jser Functions

User defined functions let you make u, your own functions
when you can't find a library function that Nil' do the job.

The statement iou use to DEFine a user function, so the
COIKutEr *I!! Know~ ohat tcu are 4,Gnj. :s called the DEE state-
tent. The user ;unction onlyi aeonhes to the oroaraa in wnich
it ia= def:ned. Ahen the orocrai is aoandoned. the iunction is
no :oncer A:, . n exaacle :o a user defined function is
ccmo uo .... but -rst. somethno a little diferent.

oress TE

ar iser 4nzt: :ns e :arr:ej .:ver ir.i one orocra3 to anctter'

A "es

? No. tte,, aia .s haie to e redefined
-Ott A Babo~e,

Enter the :etter ncsitE the correct answer' B

;ress EVER

User Functions

SDEF TNWA, 3 A B 2 A -B)

£ F!NT A

( = FNWR24

CU ENC

423
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There are two user functions In this oroqraa. They are :e±ined

!I1ines 10 and :0. and caloec on in l.ines 1).and ti). We ila
coVer this 5ronrae In Oreater detail In the next section.

cress ENTER'

Which do vou wisn to do'

L£ontinue cm
5 Reilew this Section acan

oress. the letr osite the corect answer and cress ENTEP? A

DEF Statement
The DEP statEtuent IS used to define a user funct:cn and ;t ras
tetolowinq brsat:

'L :DE I PNfunc. ianekI'as

ei.S: IEvcrE use the HFl st-atejen: in the IMMEDIATE iode.
Lualna-S taiE to have a line nuater. in PMand OroaeC

sstess. Io- .e-st secarate the tens DEF ana FNj ij one scacE.
lTRE-S.s ;ou -lcr't have to. The (func. naler s5 a j ah
satle naiie. *ars ,is an octional are ter hat -iii cc

cassec to; the functlcn. i4 i: -s used in tnE DFU stateee.Er
"-'ET' ne sej rncn it is naled c.. acre on that later;. 7.he
'CIA cv:; .5 tne z ca.':-ati:2 tt,* ail uwish the %nrcta*j

H:'essENT NEV N:;,

. -'1 -.

4 :4



Jet :ut ,OUr BilEUT .anual and look us DE;. it will show cu
eamsies similar to this. Line 10 defsnes a function named
R: that %IIl te set eouai to ttre egnressicn on1 the riont side
of the statement. - it ,I! return a random nueber oetween
anP.d I). 1ote that this user iLnction ises a lbrar~t Kncticn
as p-art of : ts centor. 'h's SisI leca!.

:art .cu -.se a l:Lrar:i &nction as Dart of the dEf-nit-.on of a

EVRthe letter oLocsite tne correct answver' A

PKN1

'line %cals .n thea unc~t:on defined in line 1'). When ~
::eE. :sset ec~al to a random number between : and !,3 art,
ten' :t Is :r:ntEd1 cut , in lie 40k. Ll,;.e 50 allsE on tre

Q: ;r.1Me t btl It sands two iass~ tol the DE; sttez-

aze rt. It sends Xa ranoom ruflen, and thre rutEr 4. AN

.a-d ,ar-'Zr: -an 'e cassed to a functcn, even a string.

?C~~4 ENTE 5

.......
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1C DEF F.NR = NT'RNO) # 10)
2C DEF FNAB = A * P11 + -8

-0 X NRZ
40 "RUNT

PC RINT

A stmr~n could be oassed in a intc.b t o culd have t,
te coeratea crn eqah ih th e DEF statement. inl this case
the DEF statenent ,i :ne 2,0 e;:oects two num~erical atals
Note that the t-.o iar'.ables Dassed in line tO ao not iatcn
1.1 'E~ Iara~s Th SO Isas ea. yoU c, View the
DEF statement as its own little Drocram. I# dOes %.ct now th:e
va!US 0; anv ci the iar,,ables ,r, the c.,.ts~eeocra

SPFlT

Tre two va,4es that a,2 DEFired a: A. arc 2 woi te set eoua.'
to the corres~ondio -,alues o4 X~ and 4. A will ecual X ant B
otill eoual 4. the DEF statemen~t wi!7 then use tne=sE nuiioers to
:a::late the fexci Dart of the statemuent. and then w ill ! Ie
sade ecual to ttis val,,e. , inally the iale vil: be orinted
n : e Yo ~u 221 wish to Dooov a s D TI iI.E this ard

ei o;~r it, ~t to cee hGA :t WcrI;5.

1, EF :Nw: .E .5 B P + I A ;



5P el FNW~x.

7C PQI

what .allu Nou. oe oassed to B tn the sEco DE statemen(-

' he value of 'A

Earlrot tell - ;,ot ersuzn :niornation

ENTER the letter ozoocsite :ne :crrect answer' A

aress EVTE"

42 FRINTt

-. s ZI 1 an &oie zicassinc a erf ri a Qcser r4nctiofl.
ina:.te thes~a qe ;e shown. we have alnavs talc

lie coocute whe wanted to inioke a user functior. by us:roc
tne : 'e. :N.,ar 'ThIat IS th;e on>. ~a, to let to IOLur

ar; 'f at :; a I nt 3LN t'I LErtnc sa

* -'el aoter toe th at we stiq witiyn

1.1, ne't leszor. UEnrno etjrns a m1.ei: a,,.Jc e to
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'he ENGTH of :tc str:nj that is thnthe zarentflesis.
aNt worr, ato~t it now. we aii cover it !rn the 7ne.: leseor.
'tkwe~er. tecause it is a NUMER2 ial.,. its tvoe Batches the
DEP statement. and therefore it i: iaI1ll

4t z:*t oT rction do Yo4 create with, the EP statacenn

2 IT E U .SEP or LIBRAR
HF DEFNED :JvrINQ

ENITER tre :Ert oooons.te the correct answer'1

:o;ET -t th at i E a ea, - o-e . try, the re Usl ,
iou :hinr cou are 4o to At

Ae noMW 'CL are - wE' re? ;Ust 'rx 1 T

in L t en thna u P a t 1.t

EF NS,..=

; es. to call nn it 5im22 out F183 somewhere :n tour proari-i
3 No. the terms A an: S are rot def:ned an,- will cause Errors

2No. R89 is no: a *a -ar.alile for t'his :ositson
So. the E'jntax zs 5 ooc. tut the beat is Loor. /ou can't

Canie to' it. I

- 5 :rrct E ans e ;s r~tasw

413
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01tdo '04 wish t: do,

7cn~tinue on
R ea ew thiis section alain

ress th~e letter coosite the :3rrect answer ana :ress EqTEP? -

'ou nave coacietec tnis lesion and ncw cu can dOa to the test
if VCL Wliv : e^ carts of this lesscn. tve in an *'

vo ~htc contmnue to the test, ti.'e .r, a 'C'.

nre' r :E :_ or C), C

*L. :est -.uecer w ait oatientii :oeasz

FINAL IS: essorn5

t"I*Est C:nnslsts 3;:, cuesiors, iou must cet %~ oercent
L- :e.1 :Crrect t; Diss. thates 7 r~aht 3ut of the cues-
::ns,. .-ce o.caoiltal letters in vour answers. doi't
c.,:Jde z: t~a soaes or, letters. !f 'iou Sut:essiullv comEslte
-ztest. O ; Carl 40 :n to the last lesson'

GOOD LUCK

3rEss E.V7. t: cort.:ue'

tt5e. ''e orde- 1rn wriC* tne ;oolwnq lines wi!,' ne Executed
:.eaE :rc soace betwees, eanr lire ru~ter - e. if the e:ecu:o".
zeoUezec .5 ten. twenty arl thr. t~en tyrue ,n "31C

b-.



F RINT "LiNE"

Enter the seauence naw 7 lfj 20 N

CORRECT

:re NTERI

4hat WIli naDnep. when vou i-Bu~t tren n~umber 4 to the iCI!GWIr.Q
or oar am,

I INPUT A
:~ON GeT 1,11,1 IO. 2000 3 00 0

ED
.... rest o4 ;roaram is not imeortant

B SLbroutine -000 would be c a 11z-
: utroutne 1000 wiould be cao'ec

The oroaraa would ene

k ~ENTER --he Istter oppoc.-te the correct answer'

:recc ENTER'

i~x ianv RETURNS can you hive in a subroutine'

Cr~e
2 L .tanv as .ou diant. But tte- shlould :e keot to a iiu

O ne or e,,er' 30OEUB
D No %orea thin th e amount ai tac, i a~ailatie

ENTER the letter 3ooo-site the correct aswir'

44C*
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Oate :s wrono qlth tni s Droorca'

:ciNpU' A

CCIF 4 10 ;KEN ETURN
U/ZIF A Ii THEN RETURIN

vator.:nq
F Or-e of the zcssible ex:ts from thE subrout~re is inc-orrect

OThere are too 3any RETURN stateaents
C 7he IF statemerts aren't allooed in a subroutine like tfls.

EV' e letter aoDcsite the correct answer' A

RhEtre correct answer is
4is mareater trian :0. ten linle 101.) causes

the £LrOUt:re to trrcn into the main DrDqram.
Thait hill eventual>. cause the comuter tocset

ane eCr,2OM. Bee Dart 1. SUbr-cut:n.

'w thez se few suest:one. ,ou shoul d be sure voa na..e lour
'eABIO aarai a5ilbi sol ~Cuan f:qure th-em cut correct> .
.1l the cuestions are ;13S cart 2 of the leSSOn, e1nd ;our

BAIC*aruai.

Dress ENTUZ

att is the *ale Ote 'ol1owxnq statement'
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PA

the natluri locarithm of 2

ENTE5 tnE ietler oaacste the correct answer'? 4

£CRRECT

:ress ENTERI

4hat tvoe0 Gf -inctions would e writter nv o

7voe inour answer usin; all caotai letters. * Taor
t~e mord FUNCHWA an *the enid 3f ou anh

iVS in .or answer nowl7 USER

CC RR,,EC'T

o'ess -D47ER

Aat i t, e tcrn zu wculd ur.e to defiie a USER function.
ni-n : r' tac werd's. "'IT include a .ariatle. leave a sa-

n.et.eep *:,e t~o words;

iOUr answer nO.w

-2~ET

arese s CP

* E

Wat :at 'e tei that would coclete linE fie h'.shEO. 'o
ca2 nn tne iser f.,nctizn -. i irE P.-

442



ENTER r ineier -. w i

0,:hci tz.e f 1o oino fu~r:tl n s is a t

0 DEF FN::,M + Z 4 . M

DEE F.N4,X; L-ENiA$:
LDEc 7NX SQR -4)

E DE: E:N

ENTRt~ ~etter opoosite t:,,E zcrrect answer, Z

CO0 RECT7

na' ~s -,e Zrocer statemen :c exit tror. a 5ircutine'

ETR~jr I- ner T EUR

~r~ENTE'

v, ayz #iitsmed the test. W-ut of *,c' ossitle correct ansters
ou sccret

rQU HAVE E 3:EDj
?OU NEMZ iMPROVEMENT lN THE ECOLLOWING AREt'S:

Dart 1. ^aL'EROUTTINE;



*4**..stinc of rooraa :ZSSN/Tt 19' 9/1~

Do *,ou wian: vottr score recorded on a oeraanent ;ie?

13' are now oualihed to C0 to LESSON a.
ou aav retrn to, :~e MENU or ree v ,urnaer.

Do aft *d2 r 10iEt~rk aSSIOntEnt ~N

3 RESET 'O



,,*~~~ .. n jia,. -T

,:E REhuIRED 7, - FILETE LEBEON4: ILes5 ttan one nour

or. c n. z T nriol1c;

''> teacr st~uert abAstrv-c Lci
ar d !~e~I:rot Ed~tar

Li'S a.: : ac. :art *esscr

3 nL; S; :1 t t: Strin Punctiune

4 2 St re~ld ce:Ected areas.
tuA.C to t-'0*-E sicorn cart.

A t: Etur7 to t'he ler

~~o 0 ' rad te c ess P

4 C-



'tis ;our last lesson' Concratulaticns.' ;I iou have tasen
the revlous ;1ve lessons. 4ou snould se feelcno a little more
ceforoable with licrosoft BASIC by flow.

in *his ie5Dofl me ni I cover STRING functions f irst, and then
we will learn about tne Microsoft Editor fin the second half;i.

As we learned before, a BASIC strinq : s one or more aioha-
miiEric characters that are treated as a snale collect~on of
data. LUlng the concests in tni s chanter. io- can cerf ora3
sa-7, :; the same tioes of ocerations on ETRI.NGS that vou
Can 5erfors on N~rc data.

Dress ETR

As a small rEview, you; should reeiater tnat str:flo data can bez

.e5w rte ,X3 t wi~vs. iou can ass=:on your data to a strino
,ar:anlE. or -ou can en:ce the data .7,, 4uotes. Me'e are two0

eamlee.

VPINT 'Thiz :s one w-, to deslonate a strino
25Q 1 rther wai Is to cut it !n a variable ard or.,nt it'

iL-.a :rnt the str~nc data iaeediateii. arnd line 20 loads
the variable f.$ with the data. V$ can then be r,.ntsd nren-
ev er we want it.

2re-ss ENTER7

INTRODUCE ION1

i10 PRINT 'This is one was to desionate a Strin2V
0o V1 "Arc :hs is another

h L~-v
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ThIs is one wag to des.'nnace a string

And this is another

Here is anoher variation of our little orooram. Note that
'And this is another' is not vrinted jntil line 40 is executed.

cress ENTER"

Resaeer. in this lesson, as in all of our lessons. you should
have either a cod BASIC atanual nandv, or you shoula hayc
an esoerienCed orlogradser around to help you own difficult
orothems,

s-;c ofS3 the answers iou toil! need to. Pe suQre ;ou use the
correct cas.e eater uocercase or lcwercase). so be sure to
xcvi all *a ous 'o -arefully.

3et Oa ut manual. or orocrasmer. now, and let's En~'v BASiC

STRING ASSIGNMENT

As me stowed tou in tie ~r'oc~n ou assian strines to
a tar~acie and then v% can orirnt the variatie anysflere in tfle
orooraa. Thlat makes it easier to write long oroeras lines.
because .ou do n't have to tees tvonra :n the tex:t every tise
'.e*j want to uz.E the strino data.

'o:u can assion data to strinos jsino any o fthe statements we
u;sed to aSSicn %ceric data to numeric ;ariaoles. LET, HEAD.

arc 'NJT are alM isc! with ct''.xo assiliniert LE cina
'atas aA 4 nr~e~ a:

447



.t.*Lst~ng of Pro.gram <.ESSQN6,fTXT' **0715 -0::4

Are these statements leal? ;assume the oroaram is lust tor
detanstration, and that ?S is blank)

!A READ AS
2) INPUT AS
,0 LET AS = B$

4 '34 = NOW IS THE TIME'
fO OATA "NOW IS TP-: TIME"

A No. the LET statement in l:ne 30 is illecal
2 No, the strinq assignment in line 40 is ilegal
C 4o. vou cannot reaa Ja:a ;nto a trino Iine !0 is bad)

Tfes. all statements are legal

ENTER the letter oocsite the correct answer?

CN' - all these assignments are legal

,rezz E.NTER

String Assignment

READ AS.S$
20 PRINT AS
:0 AS = S
40 PRINT AS
0) DATA "THE SRINCH'. "I COMING'

RUN

THE GRINCH
iS CING

Notice that As oas convertec to BS. anc all tne iata was
Zrlntet ut 04 usinG ist A$ in rint statements.

Iress VER,

448



**** Ustino of Pro~ra2 'LESSON6/TXT' *t07i/I it - 01:!7:40

Strina Assianment

10 READ 03,B1
^0 PRINT AS

As
4% PRINT AS
50 DATA "THE GRINCH','IS COMING"

Notice the dollar sign is always included with a strino
variable. The dollar sign tells the comouter to treat the
variable as a strinq instead of as a numeric. Also. whenever
Vou ass:in oata to a string, it aust either be another string
or ?t must be enclosed in ouotes.

oress ENTER'

Assign NOW 1S THE "ME to a strino variaole called UNS
and se line number 10 as your statement number.

Fut one tlank between terms.

ETER iour answer low

-the- correct answer is 10 NNS = "NOW TS THE TIME
iou could have also answered 10 NN$ NOW IS THE T " .E

oress ENTERF

lou can also !NFUT# strino data from an external file.
the foilowlnc orooral assues that a file named TEST was

arev.ouslv :reated on disk)

12' EN " 0.TEST"

F ECF THEN ENC

:rccras suc7 as this is used tc read in our nate wnen 4oJ

4?



i* Ustno oft Program 'LESSCN/TiT' *f*" 7/1/83 - :

take -cur test at the end of each lesson. The original is
enhancEd a little, Out the BASIC idea is tne sate.

press ENTER?

Whichl do vau Wishi to do!

A Cc-t*nue on
5 Review :is section acain

cress the ietter opoosite the correct answer and press ENTER? A

STRING ASSIGNMENT

As we shooed ou in the introduction. jou assion strinds to
a .ariable and then vou can orint the variable anywhere in the
zrocraa. That takes it easier to write lona orcorat lines.
te:aise 'ou ton't have to keeo tvpino in the tegt e'.erv time
io4 want to -se the string data.

-cu can assicn data to strings usino any of the statetents oe
used to assign njaer:c cata to numeric variables. LET, READ.
an INPUT are a!l used with string assionment (LET Is ootional
ust as it -s with nuterc data!.

:ress ENTER'

Are these statements legal? (assuae the orogram is iust for
denonstration. and that BS is tlank)

: AE AS
20 INPUT A$
f LET AS = 85
0 As = 'NOW Is THE TIOE"

f, DAT4 "NCW IS THE TINE'

Nc. the statement i1 i:re 1i illecal

4Z'2



"e*** Listing of Pr~craa 'ESSON,'TXT' *fff* 07/1183 - 01:17:40

B No. the string assignment in line 40 :5 illegal
: NC. vou cannot real data intc a string (line 1) is ad;
: Yes. all statements are leoal

ENTER the letter cooosite the correct answer?

- all these assignrents are lecal

:ress ENTEP2

String Assignment

10 READ AI.S
20 PRINT AS
'0 AS = a$

40 PRINT AS
DATA "THE GRINCH'.".S COMNG'

RUN

7AE :zINCH
Tc rOMING

atice that AS was converted to 5S. and all the data was
orznted out bi us.nq lust A in Drint statements.

oress ENTER'

Strn Asslqnaent

10 REAE AS.B$
2 PRINT AS

-F PRINT AS
D DATA 'THE 6RINCH.IS COMING'

Notice the o[Uar sien is alwavc inclded with a strina
variabie. The dollar sian tells the comouter to treat the
.ariaoie as a str:no instead cf as a numeric. Also. ,henever
.ou assian data to a str~na. It Lust either be another strino
or it must be enclosed :n cuates.

1 - • - .i - _ ! I I . . . . I



*111* Li ting of Program 'LESSON6;TXT' **5* 07/11/83 -,uI:lT:4)

Qress ENTER"

Assign NW IS THE TIME to a string variable called NN$
and use line number 1' as gaur statement number.

Pat one blank beteen terms.

ENTER your answer now 2

WRCNS - the correct answer is I0 NNS = "NOW IS THE TIME"
'y1ou could have also answeret 10 iN = ' NOW IS THE TIME %

oriss ENTER2

fu :an also !NFUT4 s+,no cata from an edternal flie.
'the follotnq pragrai assumes that a file naaed TEST Was
.re.Cus1Y created on disk)

IECFI THEN END
INFUTI I.A

oroarai such as this is used to read in vour name othen .cu
take Vour test at the end of each lesson. The 3r:-inai :s
enhanced a , tti. t ...e 3ASID idea is tfe same.

press ENTE:.;

hic 10 .ou C.sh t, J

E -e,-ev sect; aaain

",ess t~e e::er :c::s;te the c:rrect answer a :ress ENTER'

AS:



Ifl U ~ f Proorsi 'LESECN6/TXT' mn00;3 1:17:40

You can assiqn string; data to arrays in the same way as vcu
assian nLaeric data to arrays. Nearly all the rules are the
sante. .~e fcII'owa,,; :5 an e-anole.

I3CLEAR 2("

AS 'i A:0'

'OT ' EEr -o to ?9 strins. ENTER 'END' to stoo';AS:X)
h IF A$KX) "END' THEN END

70 3070 40

dres ENVER"

2LEAR 23

f) 2NFUT 'ENTE' uo to 4 strinos, ENTER 'Eti? to to;f/
A S END INHEN EN4D

Mctice tne 'LEAR statement, Feeaber that yru mrraibs have
cr1n". :3 ch ar acters ofi st1rl n o ;Da ce a vai alie . and f ;.ou
are :olna to ied more, *;ou n.eed to tell the ::outer. Also.
;.:tzn 'he :IM statewen - we reeo -decl'are our array suie i i

Lver :

D* -Its.y ..

DIh1 C



*** L:sttno of roaram ........... ' ** cr1B:-Cl:

U0 INPUT "ENT..ER up to 99 str;nps, ENTER 'END to stoob;AI ; F
-, FAV.,! 'END" THEN END

70 Q TO 40

The iartaoie X acts as a counter to reference the proper packet of
the strno arrai. The strino array is referenced exactiv like
t:e rueric array. Note that this program will onlv read in
the data. If you want to print it out, you will have to acl
some tore statements on the bottom of the prooras.

oress ENTER?

What !s the CLEAR statesent for in BASIC'

To clear edtra mIter space for tre comouter
i To :,ear ectra strina soace
C 7c; :er~iua all mer .ar'.acles

To clear the screen
. he:- the oroorammer 'nderstanj 2ore cleari,

ENTE c& :ette- o::t,e :te crrect L;zs:Er B

String AF:RAYs

1 .1H A S
20 DIM AlUM}O

40 X "

VU NPU ENE7 t o ?9 s t: -as. ENT ER 'EN:' t z tco AJ
a0 IF af2 : "EN>' THEN E;D

) .... 40

'e *ule for the DIM s:tatesert :s the same as ior numeric
arra's. Oa.t is tne 2a.u':o sIZe o one leQ ot a Str.no arra,

IoL , cn't ACe the 071 statement ... t,4 , answer r'we

r 1 " _ .. . . -- , , - ....



4*+* L! st, nc v Or ogram 'LESSO LA7T ***'';I8 -' '

K*- the ma:: size of an arrav cthout a DIM. stateeent .s
this is an ,uaortait cancect. ,:u 3av wasN to rev =ew
.esszn ';:efore ou cz to tte next sect'.cn.

3ress ENTER?

.cW 40uld you W~zcu hat WaS in tsE iJfth oocKEt of the
C'Joe es::.n array A)(R"'

I ;;N: AS I;

ZEE l etter corosite the correct answer? B

:rass ENTER?

4h c. dQou 41S.n to co,

4 ontinue on
3 Reviewo trs Section a~ain,

.ra' ot tter oPoosite the correct answer and cressETP A

C on a ten at on,

ou a&,. link tnO ctrvos tcetter .,v usinC the sW' %IO .

I ) w 1="here"

:c is= 'Soe

4'. ~NT I V ou d Io a.e said '?JTV 5S 4+ too.

I



:,tis case. tre sazoc Lerved to 'add' t,.E :00 Strice
t3* ? an- create amcOtier 5tring.

4!a the cutzut Of the follwtc, oracrafi

:,, S Z;AN CE'

5A FL A S H

EN T ER t1 ne :eutr 00o0Set bEE cor rec-t arcs wer -

C RER C- C

cress E?

A.:, cc .3u lcsc t: !c

- :t c l. aou.n

t"z :ter, ocosite +,-e correct anSWer ano1 5ress ENTEW A

For t scc:z: aO .:: ce rteIl rened .os, s ::anaru s-.
* utW



rs oit,' ar-th-eti -C'OS -nr ar ST -G nnrs

STR:E fnctonsare usei to manjeul;ate or egolore tne Content;
of a atri-ng. 2n the nex t screen. tlere are eraegu.!sD
STThS hn:os e A.. ,o cver seierai of these. but qou
w22! n-ot have to zeioroze trem. Rathner.,o CUsholI urierstand
that ,i ilou reed to access or zodify any kinl of strne, 'iou

no rotati; fi:d a strino function tna: will do the Too for
io.Sr~rmo fuirctoons car ne uised as oar: o funct:ons

as y-ou sawi I e~son S.

o ress EVTER -or sone exaclas of s.tripo functions;

Stoo Funottonis

1V2 Ss trn: 5; LEIN str ,noa

f:1 IGHTs tr3.o 11cor,; n

A) N~~$3' LEFTtsrirQ.lelcth2

k .~: . ~ .~;; *.n-~'s oo~ Ie a lot of SEKn
* - -p-* .a .t zr :n aricsl lGws/r. c

zest ac to:Earn .cw o ;c to e* :S to aaE a sh- Drooram
-r at at )e sW ee what they do.

-i- ~ ~ C aIL colaoicE to, aelo 01u -it:,, G0.

I; tre FcliGoii statent TRIUE o-r F4'LES'

Etrj ro fLnzts or; are jscd to marioul ate oaa Athi- 0 strirO

". * e t- Co:o-S.tE tte correct answer' A



*tfl st snarcl tnf Frsra LEEN.Zstat3, 1B '12

it j nc.: av izct:r tat: e 77 trl:e a3 :ce
A-t -;7ch . e -. e j A rr to sF i cS.L4 r.-ft

e . e e Cz -0ts tr jt:. , C

CSE - a E iu trli : t o : n~r Chr tr UA: 'Eaui nat a

SCUS '.tt.

tress ETR

O:st t -uva kc:;cri

Akt: is tte 5Ltaut a thE io::oa :c roraf

4:



C'TE ft' :ettEr Gcse t -orect arewer A

-7-,- GRE4T'

:saENTER'

String Functions

LA. : a Rucc that returre tne lerath ot the strtno
7.s is arEntheslIs. In tn:z case Ashoula retIrr. !7

-:ecorrect aniwer i

Ntw .3. taie to do sorme Aork fo.r iourse! f. hat wilU te the
Cutit: 4i the foilCWiino DFrcr '

i.,in LET '9:..



*444* L sti rQ of Proccrai ' LEESOu~bTXT 4*4

NothanocM i!e xatOUt

ETRt',E etter oacoszte the correzt answer-

:ressz ENTER?

11V A$ ? acninc t:rnaers'

LITER4 the cutout st this oroaoram' acnno

S~RC - 1 Us.: to see You use the bco&

o'resEER

ENTER tre sut:A; of this :raoras' dips

Oress ENTER?

Etrino ~c~n

H14ere's an nrterestinc 4uncton. its cal"ed :,NKEe) and ;
stroses .cur V.eiboard ONCE ard if a ieir s ceressev. it
'eturns thle flaracter, that was 5rezzsed. Here is an, exaicle o

:o use it

;o:. toeL >is zrocraaf r, E~act.> as showi1. ant RUJN it.u



f""~ _Istino of Program 'LESSDON6oXT n77:1/3- 87

oall keen runnano urtnl ju cress the 'Y' re\. Tnv it whien iou
zre tone here.

oress ENTER-

Ahicn, dosa~u visn to. do'

A >r'uean

B RevaIew this section aoaan

-aress tne letter opcs ;te the correct answer an, cress ENTER7 a

wln do C ; aL waIsh to Cdo?

i evie this sectozr aaain

cress. the suetr OC Zsite the c0rect answer an a cress ETR

ej~ e.~ raa d te n rEst cart o f l es sor n . cwsto
*e va e tas ar t, t o e an i a, iu w ant to c c.t n ue to thE
red h Ialt . ts c n e C

EVTER* zn P or a-

G:17.3 t: the E :t car.oease Standt

a S "E =stesecd tart Of a two 3art lesson
's:ii d.et :nto tre foal Iowta sectoras.

nt, t'o-ctaonC. 4 nD(eilete!



**f,'* Listino Proaram ". .3,NTT (;7t 1. -

2:Sartina 011I/e~it 5i ) tend line)
nSr ZBAR. niSkearttl 6) nCfhanae), liertl

7.) ,E ST

AVik takin.2 tht% oar'. in its.entiret.
1 t ~isr. to review celected areas ior take tne tes*:.

-I wart to po to t .e first ncart.
: ant to return to the E%

;-'esi eit:Ier caa:tal A a. :. or and thwen Dre55 kNEP

Introducti on

This 3art &i the Coffiuter assisted instruction orocra hsas
%Jtnrz: to do otith BASI'D. Instead. it -. tciut t~e .tCrsoft
EJ, tcr wneii-h a'lows vcu to edit BASIC' :roorsp state~ents zo ,cu

ant a e t el ioe a .wrole BA~SIC 1 ne quizt aecause ,4one
t sr U 1 -he editor uates it .er. Easi to aiter thE 11ne.

i* C et a.' lit t"E 4L:or I~u a, 0~1' to ' n~ a
-JLa srEety E0 ;ou -an ta-ge tt e commands ava'.abe ior

1~v C e rEer~e. Ttrouahout DhS ar, "Cu Snoulo ,a~e "our
t_, ,l coer to .he editor oortion so iou can oc ow a.'onc.

te te~t &; this tal', t e to get You fasILlar with the
Eid;*:r's 4ev c:-3aids. The lessor, will not teach iou all the

::.ands aalatle. Hoiever. the core of i)ncwledoe it AivEs
~.1 L et woa :tart ea.,tinm, ?AS~r orovrams, For sc~e of the

scre n~tctd::o re. vou sOCUld refer ,cr :-

oress hE



s;tt Litnao rcram t-ESSCN6;'TXT' ffen 07/11.83 -j:74

Starting

Th.e editor is line oriented . eanina that iou 3cerat.,
on one line at a time anid not or a scueen of data like IOU 0

cIzth a word orccessor).

TbrZholt thI:S :esscn. We Will ble ,SinQ One e;:,aMDle line to
;2. .strate all The coamanos. That line ais lasted below.

IFOR etto :PRN'T : NEXT

The ::ns feri what s ca4led a MULTI S-ATEflENT line. Each
.;z ; :::asi entered, the ocUotEr treats the data followiro

as as I;ne. Therefore. :n the abo-ve > re we have thre
stitement;. Dos. there are several errors an the line.
:ressENE

Start,-

set:? :~JNT NEXT

-e antzl toLU This jar.?. we would t-o2 in the word EDIT,
Thelinsuna.n trues case. we wtould tvoDe in

TtmaMi. enter the ED F'or in otter aas. hut for thas

:zz: *e oil: a:E~ 4z e EDXT tirber, zmnta%.

Am&. 6 :zis t he e i t zr f ro The !.'E:l'AE sode.

':u want* t 77 E> te L oraiter VOu are donie eda tan;. then
ust :rEsa. EV. EF . FPreseino ENr from 1,'E EXTOF s

~:datzz tne lane, a.1Z o uts iu ;ack in IPNE!A7E -' aaa;n.

> t~p : setU ~ :NEC



** * st1CQ of Progra 'LE3S.0N;TXV *t 7;18 Q:?4

11 the anove ex~aaole. me zyoed in the word EDIT 1.0. and the
-zeouter out us in tne EDIT 2ace. Note that the line number
me ire ED~itna aooeared. The cursor nould normaiv be +lashxno
!ust to the rieht of the laz-e number.

WE5ENTEP'

T~oc :t, e coseand to edit IinL 1,1

6000IC .... 10%

you are in the EDT aode. what key do you Dress t: e.it te
DIT1 atode? . Press the key, iow . JON I PRESS 3EHK or
£DNTROL) '

EDI

FjR s *t,;dT :WN .T f: ,El :,

Note hoCA tre rest or tnE 1ric aDDeared after vuorezsed ENTEP"
na, :t wouU. naoen it .tou were att.a> :: t

Ta re th!e : ,rsor over the Usne ..ou arc ect~mrn. iou simml,
ares: thez =auoccar. ard it "Ui' moyc ocr o-re cnaracter.

-or e.aiole. lletz a i qa entered the edit mce and the :ar~lor

'at r~ to rIn" -t th'eII une %~Ater . So0 areI ard :res r
az ta i- ,u pet ta th'e en-. of o7E ne

a,:Er the St . r ri rtel, oress zcacetar once co~re t ;,o or,

-. . iT':NEA

4--4



* o voC c ee now that wored'
4-Cra;i o aur :tasor tuO also ble ;lacn~r.c. En: C; ACIu
sl:..te r EL? ie. -or usr r nE *ac: t rtr

"t L" O'. aSt tI E to tt~ I S E ttorn That
a tatre - ~ t r thlat ailoiqs "04 to osit.o:,

rs~~~~~~~O soos n r r. ht a yuc't havE
awa. at Griacb.-r to Ot to the .C' on oharacter

a C7 r Ea .M -- ' '.- iS:emS toe %mue ot characters

t SO E iE O.aea er oess the soaECar.
aEo'Eg E. r i , oe Gt :2d~e and GiOU na.t tO 2-0

' Zr*. to Z~ .*t-t -c :s tte eoaoea

e 1, 1Z' -z

flola :- .. t o, a r t- 4n- , -arz r + .

enr : cS:' -r - a: ur: an is~. t

na~ustr the t.-:stor.l -u ul E

- b E Z-- - - !I- -E E

* - " - I a:E '-.z ic-- - aturE.



*'4* P - T:r Y 0NTT' 44

%4,Ce ' 0Ca'.-- - etEr e

Z; it 1e n'~ e .l ;n ~E .t:ns hnt O.o e

a - - n

-. i~ ~.~ a . 55 aa :nan m ss ,,

~c~~r *::'.ies mezr an.:.zser cas=a so e =4ara i a zz
3: snet .. . ma. 'I CCU maq em sra:

n, t ar tvC= tmrs ct~

a. s: E,- E.t c 7 c*

-E 4CS z t t z.rc3" :-nn z trat'c.:tm
:.;zrs~~ trs .z Es' Camnr tzt tr r E r

-t ..- *-r r * r s

- 'C> C ~ e 2rita inr Fr.5 Ea
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s>. lae mo ~re tree3o7 ":u rea . are n .E e :

re :.t en t.- e ~ t =-a CL~ eta .SE riaz

oAE - , 7 E%.E ir- Ed ...atil an E*u

arEca :. N.

:tu-we an:~c acaZ

- -.- .inte 'a'cara::ers meSt

+ ".El t'E r,4  ete, sect::: .il m a e aai

:&. E nittU' - -

:ese :. - ,



-~ .~ - Z.an.o oi aro t Into t"6 EIT Toac a
ooixt .or ti2 a o r to US JET E7rE t~eoaat to oce tnted
t'nCr ESS 'C E77. oress "-e iiEvlrrat the,, oreSe ENTR

it lw. -E:tO 'z....X- .PZ ,'4L er to. itut Detone :ne
Ct~~~~ ..:e r, rntc~ an X :4e want t a (rt~i

- . aAY-. -tr2Es ENTER USC t'Sl

- -- t cacoand at --e ttlom -.f t-he ne IS
tc- 'T ::NEXT

'IhSt t'r jaESs? SEMeaber. WE :rOteted yOU MIo saataE;s.
- n-- eitor ivil: it nharE~er ,,,,u ta"i t. eyer 9 r

wrorir nit ;,u i.,ew ttat. didn' iOU:

* c~ wart, to do tn.:s aca.t else FNIT5: -n''-

-.: a- :naratt:Ers are ai-azteci n.tE czuesano I . want
- ::>r~tea.:nr DoU 'ILij ti*oE Hp:,

Z U trotn HAVE to chanqta trEe na .g rar.

wt Ct * t '.; - L -ere n he EDiiIT -cde and *o7-n

T -i z- ae

- FNt :NE, T

LL,.



4e . d:raro2e or.e 'Pto ln 0 or the catS e o ut to

LiC, to.E. icE en0ct zoae La::. erc ct-ance it ,,.w z0 nE cars

oa*tc to oe re.ert: zoaani' c,EA i ' I:o2M~~3

Te re. 't a S i anQec CrowC0. LOK telow.

40h "C wuf *o k o hae T&.j editor at yoCUr :oujanjd'

xo oat to the rapt; o nn. .;2narter. ea 4ant to
.reErt a . ust E * "to e t'0'

.C 1,aroe an., I rear:;

1-Er Z LI a.. 4O:t ib~ UI C1 : EL t~ i-7 a5 -. ;C-

ard that. oECa t'ale r to cat o-ei rE the chalracter *Cc winr.t

oE ea' anr - ,nv te

- acEas t~e ctz El n 4e. faten 2,I 1-

en 5z in ac arr; cnaractars we want..
t N. we reas ENTER. At th' at to i3E. all our theroes are ate

ae 1-:etsr-ed to the IMMEDIME ic,.

:reat 'o s'a- t!e e~ams:1a,

*erso attoe£2 2.trler oaca oiar 'C !jet -ecafoe

tra o :ta' icC * tn tvoe a :. ten t pa ENTER.

PEF tna F.rs a cmacea& EDIT 1.'

c: 1t577 . N ,'X



s-zof Peo aram LEBSC.NeTX )7,* K l174

ENRa 'n to c thIs se:.else ENT7ER an W

With sc036 o; the same jaoic me e-nio ea tefore. we wi'. aieo
o:t eSaces in the orceer oaces of :nhe test 'Zne. ioa;5,
*.3, would normal!- use .I~r nZ or , comnand to fi; us the litiS

ttta' jrel.-' IJ~a Oj, I 1, 4a 0

rr nrrt GF ..... CRAASSE,1HH . ml

O RRU IXIAQ.1FNCV 2*msu.rr-rr ......... ~

Ail e.se11 leav.e :t to 1ou; to Jo ;In ,zor 5ract;ce

Arss NEr,'C

Re, thn E etnaa

r c t.eEtter oooostE tne co rrect 3i snef and o ress ENTEP

Ow hai z IV he: O E s: an: o4 can, nor. taess the test.
*~u Wi q to re,.'En oarts Of thEeSCC55.-I. ENTER an

E *:. want :: :ontinue to the test ENTER a0

4 -~ Chi noA R-.

z es, ease Aa.t ore coert.
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Tnis test consists zi 1) zuestions, IOU oust oct 7A Dercent
:.t tnea correct to zass. ithat's 7 rjaht ouit of the Ili aues-
:ions Use o-nly caoita1 :stters in your answers, don.'t
inctlude eetra scaces or letters.

SOOD LUCK!,

;ress ENTER to c-ontinue?

4tat is wreo *4tn the following statemert'

= ~:s A.s :Bs LET2~::RN $

SMuit, Statemnent lines are rot a~lcied
3 he ass;anient c; va!nes tetweer hi an,, 9S ire no: ~lt

ENE ne :etter oo:site tle crrect answ.er' D

nrss ITER'

what is the njozt of the above ora;ram' Icu say use .our

3A3;10 laual to ocxk us 'teras?

ENTER the ou~tcut row EAACTLY as ;t ould anacar' Hil

WNS-t*e correct arsfier isH
:~Al = d i an'. i$ AS 4. then the left character
2 5 s a , A. S:ee :art 1.

h'.



**#Listing of Proraak 'LESSCN6&TX' ffnt o7 A1I1/K - i, 4"

What is rno with the oilcuinoocron.

:27R 2to2

.e array is not diensioned oroceriv
B faj osrnot address a sinale disenstoned arr.a4 *tth a zooO

- h ,e '0' shouild rot be enclosed in~ ouctes

ENMTER tne letter ooas:t1e thle correct answEr? a

ARNE - the a-nswer 15 s t;t should be Dl'Mensine to C
SEE oart 1.Strino Ar-avs.

.n t t5 oe ut 'L;t 0 ; th e foowaiino or or a 3

'1 A$B AS :5$ = LEPT$(VB$. 11 :PRIN T B1

E XER.ourans er LITLY as :t would aDcear' Aviq

resENTER'

4What is th;e ouJtnut of the fcilow;n ;racralf

.4 =S "CNWHEE:A1 = 1N6S:,A$. .4:'RINT AS

ENTER ou, answer EXACTLY- as -. ould acoear' SC"IE

:r5s NE



L,4* Lsti nc of Prcar as 'ESSONb:rTXT **1 07.111/8: - )!:17:4C,

cA't is th e command You WOL60 enter to edit line wrdoer of
a zraoran?

ENTER Your answver EXACTLf as it eould aocear' EDIT1 50

COrRRECT

D Es :NTER

Assuae you are in tne EDIT mode. *i.ou oish to olace ne
cursor over the second Occurance of tile letter R in qour line.

hat is t~e comiani you iould use'

ENTER t.e 'Etter ogosite tne correct answer?

uress ENTER'

Asiune ixr ire intre EDIT nose

Oat :S t.)e Cnand oU wod USE to inSert teA" Start-,no
wh.ere tour rurs- 5 is ;w.

ENTER 'tE Z% cszn o'

cesENTEP-



irEv:-ar :srrertli edit:.-o. tne cwaaana.-
.E .Etter c

-m a n, ov

-4 t- n a 0,; raar

- a- LE tn e l ncr -,e~r;i

' azn~az Z :kr.:

aE. :rac:e.....t, 5.

- ~ ~ "a Qnl. - --. . . :r u~

-----



I'*** .sti oi Prooram '.LESN6/TXT ***** .0,,,,,,3 - 0I;17;40

on' t tr to utter ae ao. I know you're ito a sochlsE!

cress ENTER?

Jb' .us i, you net automatic credit for the last cuesto .

!t as rue doino b.siness eit! you. So ,ng!

cress ENTER?

!:u a ,e n:sned :e test. nut of 10 ooss-nle correct answers

i-L scored '0

,U NEED ,MPFVEMENT IN TAE LON, G AREA3:

car .. STRINS ASS2I'NMENT. SRNG FUPNCTHNE
cart 1. STRING ARFAv S

r3 %7 PA

wt o L-our score recorded or a oermanen t ifsE?

r are HEDAIH THISUFSE

It was 'R.EkT hav no ic4 as a student - THANKS'
When /.: or-s: ENTER .ou wt te sent to :ve Menu fr:m

h47



*4* Lstino of Program 'LESSGN~:TX"' *,** 7!11/K - 01:17:40

where icu can review other lessons or quit

For taewor&. you may oish to cnarce sour 'Psentori orooram
thit A dt handle str:nc data. 'hat wa% vou can include

th.e naaes a4 your Furniture :n your ':le. However, we leave
that un to you. Hasta Luego

Oress ENTER to retun to MENU?

Ready;

StE3 reet AB3
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tenListing of Program 'HWZ' fet* 07/12/31 - 00: 12:07

I1.,00 SOSUB ff520
10FITYcrlesson 21 assionient is to write a Drogras that reque-sts tne

1ND PRINT"user to; INPU'T a nUajber. The ;roqram shoul check; the number'
1030) ORTNT'against numbers in a data statement to see if there is a"
12 "4. PP!NTatch. *if there is a match, then the prooraa snould te!!'

10FRINlTlthe ,Ser. 'Use the RESTORE and COTO statecerts to k'eeo the"
l6s RINT'r:Qraa runntnn. Saie the Droorac to disk."

.15 TR I"Yo3L oll us US uch of nhlat We have learned when VoU .zak-e this"
NA o. T~r oar a i. If ou a eelI a !i t t :e r.cn fused byv t he d ir eCtctn s."
RCIN".ou Can Qlct an e Arnole of a croorac that satisfies the'

.................IN'"racuireaents t'. turrina on jour printer and selectino the'M

-:2! DRINT IE'T ??CGPAN TC PRINTER, oonr be!low. 4

1:0?4"Wruch do :OGL Want to JoT"

:1 FNT 7 ETURN -0MEU
1 0 FINT'B LIST PRoS-RAN TP PP, NTERr

SFU T E.tEr o u r -t;e;T$
TI = "A" TH EN RUN "EU

TCl Ti z5 TB HEN R:IT:RFRITe ss'E ,e to tvos :r RUN wren the or- nter i s done.":LIT 12')E2
'F T1i "c' THEN 50123 rc5W - iars t tpe FUN when crocrilm eras. J N: INPUoreSs
E NES- to satT:A:2

* E '2_h: s c-r :crar acs "or a t e'. cac a r es the naber to a
!c EM data :1st. 0

toc tter , h the :er I tOcrreCt rdkber
R E " was slecte:.' t ote on> wa tc do Qne cro0biea.

'0'-E Net lin 1-zEsets toe data sltaet see lesson . oar: 2
PE ST 2RE

* :') 'EM low we ash ;or th e jsfler : jEz t 2c o ez sat
UFTEtra nmter twier and 22'enter a: tct;

1 3 IF N 7-EN 307T3 :500

:4 SM ',w e read a 4a:c: coin: *o s~ee :f ae atatch ;See lessn. 2. o: 2

7"E0 Aboe :4AA :s aroitrar,.. 'ust ::ae a 'ew points jo
S3 EM Nowq we cosoare the lata coit oict. tre inouttea number tace cart

190 IF N D THEN PRINT "M.4TCH -There IS a date ooir.t that EC'~eiS';N
r ) Er> eC ,ave a iaatcrr, we should qEST7JR E our La ta a star ocr

'4 0 IF N =l C.~ I j ;
:42 )E ur data rc. 2 cren we ar e cUt o , sott to cter~ .so

A4 E e should PcESTORE .. E tae tell tr~e osrthere was no lator.
N4 IF 0. 2 N :~g r ue r dces -,3t latch an, -et 6a



:4J RE 5 aesn't ecua L r ; en cu Ite rE ert cata
14 ;EM non then WE reac AMTHE; data .cro t and check It all aar.

1) E thettlcna eucrct ne -Ears the --creer,
TL 2 4

f 1 E TvF



em.f Lxst~no of Propraa 'HW7' 4*4f2:2

22 PLNT o Ur lesson 7homework assionserZ. Porte a Dlroorsaa
3?RINJT':rat requests three n-.umoers fros the ,SEr. a outs the'
40 0 IT %:uners in an arra\, that has teen DlIlensioned to 3.'
PRINT'cinalli. ;rn t the ar'i to the screen so that the numbers"

atn. ear in ASCENDING order. Use a FOP NEXT 1005 In '.aLr oraaraa.
7,; PRPNT7
0 " a~e !saCe a sascie Oroaram th-at satisfheS the rEoU~reeents. You"

N a RUN jt4 or 'at t to the orlnter to see how it for's."
:0:~,C PFN1 o ts tie3. be Sure -CU,. orinter is r eady.

- CU 00a- to, dc"~

142 -pT' TO M2ENU"
:.N- L':' C JE PR,25RAN TO PRINTER"

t~i' KNPO RUN THE PROGRAM'
7,

'3' 'NPU'Pnter yocur clhoice'; Ti
F '1 THEN RUN "MENU

F -5 'B" TMEN PRINT:FRINT"Ee sure to t.,oE in PUN shen, the Dr,,rter is o .' LS 2->
= 1 2'T = THE,' GOCSUE '2O PN mUS Cu 'e'n 'N Fhe thej a roons

E's:P2 T IN o E ER to st art" T+ GOU 7:U 2S

Z. This ro rnec-.e65s tnmree numbers rot the user and 'ht Oe
4 10 1,>",e~s ir a three 03cEt array. It then Crints tt-r a screen~.
;E so hnat the rulbers aesear 11 ASCENDI'iS order.

:7 Pt. we D'Oenso the arns;. ;see lessor, 7 art 2

Te wt se a FOR NEXT :,oo to ask For Onnee nuners tnis is or:;.
..E a. w& :'to th .s "ooIbZe1. *ou esa w vant to0 Go I: c er ent:

::t .Em :ee lesson c ar: ! 4or :ni*o 4pFO lOl

.3 ---M I-P 'low n r~rt a 3enenail ,eadino So that our out:tut 6o~ a 1i:e

42

:1N>-.ese as-*.r raCErs :n ASCENDING ort"en";

ii4

LW



*1*4* ..ss::3a of Praora 'HW7' * 07,12r -1Z! :4:

45f R EM We :an. sort te !"Wsaers in an as. ut the .205t stra,nt

4 KC i. orward is to use IF statetents
4" REM
4 3V RE M-:or tCVs ;rob lem, it helos to rigure out how 2anv wavs three
491 REM nuters can occur. (the answer :s - . 2.213.21. 312,21;
SOC REM That aeans sou can do it with six IF statements.see lesson cart 2;

t IF A '' A -, AND A'B' THEN PRINT A ,IJ;At2;;A;3)
0 4,2 A'I, AND Ail A'(> THEN PRINT A12):AII;;A;>

AND A*),' THEN PRINT Ak3); It).A'2)
IF A;' A> AND At') A'2 THEN PR INT A(1 ACI2
S A ,A AND A '')ZA THEN PRINT A2';A3)AW

, AF N(. AND : A2 A1I THEN PRINT A3);A24;1A
530( END
,E RFIE

J , REM Whew that is Quite a bunch of statements for just three data
0 .- M o, nts For a more sooh'st'cated sort, load the traninc re:rt

s REN 1oaule anc look at the oubble sort routine in it kuse LOAL "SEFRT'.
REM That routine will sort an array cf ANY length. ,et it is just

640 REM 1: statements Iono. The secret :s in a clever use of FOR NEXT.

U'4 For ,re iniormaon on oroaraes like that. creoi cut one of te
t 7' K an' books or, BASC in Your librar,. (ou can co :ust about
. M anvthino 'n BASIC.

EM
" M t'e GoIIcwin suitr:utne clears the screen

, 3 R a ,4 .

NTPF:INT
1)NE''
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*+** issino of Program 8Hw4 *#" 7*1*2 08:

2PRINT"For ;cur lesson 4 homework. improve the Drocram 4ou made in"
:0 PRINT"!esson :. Write the arrav to disk. WSrite another sas r-roara
40 PP!NT'co read the data back from the disk. THEN orirt the data r"
Z ' PRINT"SEDN order.'

JPr, IT.li harve s ade a s 1;.e o rdoor aj t h at s ati s fies t he r'egLt.r een t. :0 4

10 ?PINT'iav RUN or i-,st :t to the orinter to see how At woriks.'
oT"f choose choice B. be sure iour orinter is read.'

R* ~Ph" cr ac yiou want to do?"

;c:N"A" RETURN TO MENU'
140 PEN- LIST PROGIRAl TO PRINTER"

P5rINTOP R UN THE ?ROGRM'

I NIF UT 'Ent Er *Ocr co ;T
d TI A THEN RUN 'MENU

TC I z"S-" THEN PRINT:PRINT"Be sure to toe in RUN when th rna sdce2LTr-n

's = I 0 THEN GOSUB SI0:FRINT"cu oust 1toe in RUN when the oracras
ndse:PP T :?l :T SS E'iE 2 to start-TGEUE S13:RUN, -- V

:1Grill I"!
* I F This nrocram re~'jests ttrse numzcers irom tne iser and auts the

Th -uebers in a three ochet arra. i tnznsteara i

4) P, The iez520 oar: of the 3rcra reads tr~e data nacr fro m disk. and
KzM orirtS it 1r, ASCENDING order.

2' ;EM irst, we DIMension :ne arra:, (see lesson 3 art 2
os: RE!

>0REM then we :oen a file to orint the data to disk see lesso-n 4 oart 11
220 REM

't) REM Then we sE a 70F, INEC boo to ask for three numibers 'this is on:4
27: REM .7,v wa, of toi ng thi s cole". v ou may want to do , :; f ferenl,.
-7 R EM see besson : art 1 for :nfn3 on FORNET

79' REY. 1 cnose to write the arrao to 5ISh as It was Entered t, th.e jeer

P .9T"E nt er a rmer;axr

EW

48q



4**Lzst:nO cf Prooras 'H ft. C;29 -2: '

4rf l 5RP

46,) REM Now we :cose the file see lesson 4 cart 2;
470 1EM
430l CLOSE

491 ;ED well stuc the Dogram here and let tne user know snat rasocered

49: REM
49: PRI:N T
494 ? RINT"Th e data :s on lisk. When *:cu cress ENTER tne iata 41. oc
4*t lNPU7read baclk from disk and orirted Pn order. PreSS ENTER ';TS

47S REM
5)0J RE! Now we or:nt a ceneral! headnno so that cur oiutout :ocks a lrt~e
51)i REM better.

4,. "'NT -ec are your numbers o0 ASCEND7NG order;.

R: REM
5>j REM Ocen the T~ile 'or input and read the three Cata saints into arra.

Fg zTC2

4' REM Ae rar. sort the racers in man, wia~s. but toe moist straiost
40 R'EM forward- is to acs 7F statcients see lesn 2 cart
6 .0 REM6.

fEMFor th'is oroblem. it helos to ;oure out flow ian, 4a'sc tlore
U9 REM d r es c an .czr. th e anr.s wer :s - I2r '

C1-4 That sjears ~ou can do it oith. six 1F statements.

I! F A i 2) .ND Z AkG THEN PRINT A1A'.2! AP
[F 4:1AK; AND 0~~C THEN PR INT Alrl; ;
IF T r; ND A T 14 TEN p RINT A 1 ) 2

:F AilAK AND A>;A THEN PRINT RUK, ;7,

A1,)? AN D 41 : THEN PRITNT 4Ai ~ l
IF 4:2)2: AND 2>41'THEN PRINT A3A2;~

EmD

E !p tre ;olio wina uLrS-dtne Clears tt nren

7 J '4Et

433



ciiListing of Program 'HN5' ##iti 07120/83 - 02:07:24

10 GOSUB 2270
20 PRINr'Yoir homework assignment for lesson 5 is GREAT! You know enough*
30 PRINT'about computers to make a useful program that could ease your*
40 PRINT'workload. Your homework assignment is:*
50 PRINT
60 PRINT' Nrite a program that will write a record to disk of all the'
70 PRINT* stock numbes of furniture that are in your office. (only uses
80 PRINT' a few numbers to start, until yos get it 4ebuggedWi
"0 PRINT
100 PRINT' Next, write a program that will let you add a record onto'
110 PRINT' the end of the sequential file of stock numbers.'
120 PRINT
130 PRINT* Finally, write a program that will smarch through the,
140 PRINT' disk file for a specific STOCK CL.ASS of numbers and'
150 PRINT' print them out to screen. (a stock class is the first 4 digits'
160 PRINT' of the stock numbWr)'
170 PRINT
180 INPUT'press ENTER*;Tf
190 6OSUB 2270
200 PRINTIHINI #I:'
210 PRINT
220 PRINT'This assignment requires you to use a number that aceeds 7 digits'
230 PRINT'and whenever you use a number that long is WASIC, the computer'
240 PRINT'always changes it to scientific notation (see your manual). To'
250 PRINT'prevent that, you must declare the number that you write ac~d read'
240 PRlNT'froe disk as double precision. The command for that is: DEFODB. War)'
270 PRINT
280 PRINT610 DEFDBL Is
290 PRINT'20 I 123456789 10 1 z 123456789'
300 PRINT'30 PRINT X 20 PRINT 1'
310 PR1NT'RUN 1'
320 PRINT
330 PRINT'123456789 1.234567E+08g
340 PRINT
350 PRINT'A. you see in the example, I was not changed to scientific notation'
360 PRINT'vien it was declared double precision.'
370 PRINT
380 INPUT'press ENTER';T1
390 SUB 2270
400 PRINT'HINT 12'
410 PRINT
420 PRINT'In lesson 4, part 2, there was a example of how to update a'
430 PRINT'sequential file. Here is a summary of that example.'
440 PRINT
450 PRINT' 1. OPEN the file for sequential input'
440 PRINT' 2. OPEN another new file for sequential output'

489



see' Listing of Program 'HN5' of### 07120183 - 02:07:24

470 PRINT' 3. INPUT a data point from the old file.'
480 PRINT' 4. OUTPUT the data point to the new file.*

490 PRINTO 5. hen the old file is empty, add your new data to the end'
500 PRINT' of the new file.'
510 PRINT
520 PRINT'THIS IS NOT THE ROST EFFICIENT METHOD, MIT MOST STUDENTS FIND IT'
530 PRINT'THE EASIEST TO START WITH. IN THE EIAMPLE PROBLEM, I VILL 9M
540 PRINT'YOU HN TO DO IT ORE EFFICIENTLY!,
550 PRINT
560 INPUT'press ENTER';TS
570 GOSUB 2270
580 PRINT'HINT 13:'
590 PRINT
600 PRINT'To find the STOCK CLASS of an I dil number, you vuld nultiply"
610 PRINT'the stock number by .00001 and take the integer of it. The result"
620 PRINT'ould be the stock class. For example:'
630 PRINT
640 PRINT'stock number 58955746431'
650 PRINT'58935746431 .0000001 = 5895.5746431'
660 PRINT'INT(5895.5746431) = 5895 z stock class.*
670 PRINT

680 INPUT'press ENTERITS
690 6SUB 2270

700 PRINT'ALL this sees like a tall order, but it really isn't too bad.'
710 PRINT'Just take each program a step at a time. Here is a brief sumary:'
720 PRINT
730 PRINT' I. Write a program that puts stock numbers into a disk file.'
740 PRINT' 2. Write a program that puts stock Is on the end of the file.'
750 PRINT' 3. Write a program that finds specific stock classes on the file.'
760 PRINT
770 PRINT'To help you out, I have made a program that satisfies the
780 PRINT'requirements of this assignment. As before, you may have it
790 PRINT'sent to your printer so you can examine it at your leisure.'
800 PRINT
910 PRINT'Vhich do you want:'
820 PRINT
8J0 PRINT'A RETURN TO MENU'

840 PRINT'B LIST PROGRAMS TO PRINTER'
950 PRINT
860 INPUT'Enter your Choice';T$
870 IF T$ 'A" THEN RUN'*ENU'

380 IF TI = 'D' THEN PRINT'le sure to t,pe RUN when the OrznL-jr stops'LL:53T - .- 40
890 60TO 810
900 REM
110 REM This :s t)e first progra.. It requests st3kc Is and writes 'es to disk

920 PEn

4QA



,t**# Listing of Program 'HWS' t#### 07/20/83 - 02:v.:24

Q30 REM First we declare our variable as double precision and then open a itle
940 REM
950 OEFDOL 1

960 [NPUT'Vhat is the name of the disk file .'ou want to OPEV;F$

970 OPEN'O',IFl
990 REM
990 REM Then we ask for stock numbers
1000 REM
1010 INPUT'Flease enter a stock number (-l to quit)';1
1020 IF X ( 0 THEN SOTO 1110
1030 RE"
1040 REM Then put thee on disk and go back for more
1050 REM
1060 PRINTIIX
1070 PRINT
1080 SOTO 1010
1090 REM
1100 REM
1110 END
1120 REM
1130 REM
1140 REM This is the second program. It reads in the file made by the
1150 REM first program, prints it back to a new file, and then lets you
1160 REM add data to the end of the new file.

1170 RE
1180 REM First, declare our yariable as double precision and open the file
1190 REM
1200 DEFDBL X
121 INPUT'What is the nae of the old data file';F
1220 OPEN-I-,I,F$
1230 REM
1240 REM Then open the new file (note that there are different buffer Is)
1250 REM
1260 INPUT*hat is the name of the new data file you want to create*;#$
1270 OPEN'O'.2,N$
1280 REM
1290 PR Now read in the data from the old file and print it out to the new
1300 REM file until the old file is empty (see less. 4 part 2, EOF)
1310 REM
1320 IF EOF(1) THEN 60TO 1390

1330 INPUTI!,!
1340 PRINT12,I

1350 60T0 1320
1360 REM

1370 REM When the old file is empty, the program jumps to the CLOSEI statement

2380 REM

492



off*# Listing of Program 'HN5' cc..e 07120/83 - 02:07:24

1390 CLOSE 1
1400 PRINT
1410 PRINTOThe file is transferred. You can start adding new data no*'
1420 PRINT
1430 INPlT'Enter a stock number (- to quit)6;1
1440 IF I ( 0 THEN 60TO 1470
1450 PRINTI2,1
1460 60TO 1439
1470 REM
1480 REM Now we close the file, offer to KILL the old file, and end
1490 REN
1500 CLOSE
1510 REM

1520 1NPUT*Do you want to KILL the old file (YIN)*;T$
1530 IF T1 OY" THEN KILL FS
1540 END
1550 REM
I%60 REM
1570 REM This is the third program. It searches a disk file and tells you
1580 REM the number of occurances of a stock class
1590 REM
1600 REM First, declare our variable as double precision and open a file
1610 REM
1620 DEFDIL X
1630 REM
1640 INPUT*Nhat is the file of stock numbes that you want to search";Ff

1650 OPEN'I',I,F$
1660 REM
670 REM I've incladed an option to search for ALL the stocknumbers

1680 REM
1690 INPUT'Vhat is the stock class you are looking for (1 x LL)*;N
1700 PRINT
1710 PRINT'Here are the stock numbers in that class'

1720 PRINT
1730 IF EOF(I) THEN 60TO 1820
1740 INPUT#IX

1750 IF Nxt THEN PRINT I
1760 IF N1I THEN SOTO 1730
1770 IF INTU.0000O01*)N TWEN PRINT I
780 60T0 1730

1790 REM
1800 REM Once all the data has been checked, we close the file

1810 REN
1820 CLOSE
1930 PRINT
1840 IMPUTeEnd of file. Do again (Y/N)*;Tl

492



iet Listinq of Program 'HS' 115 07/20/83 - 02:07:24

1850 IF TS = "Y" THEN RUN 1590
1860 END
1870 REM
1880 REM
1890 REM THIS IS THE ALTERNATE WAY TO UPDATE A SEQUENTIAL FILE. IT IS MORE
1900 REM EFFICIENT THAN THE FIRST METHOD
1910 REM IN THIS VERSION, WE READ EVERYTHING INTO AN ARRAY, UPDATE THE ARRAY
1920 REM AND SEND THE ARRAY BACK OUT TO THE ORIGINAL FILE. FIRST WE DIN
1930 REM AN ARRAY TO THE AMOUNT NECESSARY TO HOLD THE FILE. THEN READ IT IN
1940 REM
1950 DIN A(IO0oI
1960 DEFDBL A " 'THIS DEFINES ANY VARIABLE STARTING WITH A AS DOUBLE PREC.
1970 INPUTOWNAT IS THE NAE OF YOUR INPUT FILE*;FS
1990 OPEN-I-,I,F$
1990 N z 0 :' N IS A COUNTER FOR THE ARRAY

2000 IF EOF(1) THEN 60TO 2040
2010 N a N+I
2020 INPUT#I,A(N) :'AS N INCREMENTS,ARRAY POCKETS ARE FILLED WITH DISK DATA

2030 SOTO 2000
2040 CLOSE
2050 PRINT
2060 PRINT'YOUR FILE IS READ INTO THE ARRAY, YOU MAY NON ADD DATA ONTO IT-
2070 PRINT
2080 N z N+l
2090 INPUT'ENTER A STOCk, NUMBER, OR -I TO ;UIT;AN)
2100 IF AIN) ( 0 THEN SOTO 2120

2110 60TO 2080
2120 REM
21S0 REM NOW WE %RITE IT OUT TO 6SK (EfCEPT FOR THE -1 T'A WE ENTEREO LAST)
2140 REM
2I50 OPEN'O*,,F$
2I60 FOR Y = I TO N-1
2170 PRINTII,A(Y)
2180 NEXT Y
2190 CLOSE

2200 END
2210 REM
'220 REM ','OILA' WE DID ALL OUR. EDITI6 WITH THE SANE FILE'

2240 REM
11:40 REM
2250 REM this suoroutine clears the screen
2260 REf

2270 FOR I = I TO 24
2280 PRINT
2290 NExT X
2300 RETURN

493



APPENDIX E

R~EPORT PROGRAM LISTING
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'*11 u~s~noof Prooras 'REPORT' n 7 ~.

" EM Tnis croorae started on 23 June 19

R, PEN Version nn43er is I August 193

40 REM Author -Cast Darnnv J. F.rzaan. A;:'

:, E PrOse -Tread stucent scores and orecars a 3 irr
EM recort

90~ Rv E, arianes5
rr4N array that holds naes of stutents

- arravs that nalc scores tor tests 1-a

7 2 Dp J.K.~,2JT.I tEMIcrar-i ,ariat!ES *& cou nters

R E >

LuREM RUTINIES

22"OEU? :7.10
2 P2 1S4T COMPU TER ASSISTED NS3TRUTIN'

:S~ RTIT N S?

au P5I!NT:PRFIN T:ORR4T
'MXI t43 ?5 ORAM RUGDS IN L_ THE SCORES ;P,4 ThE DI'FFEE, TE

RNTF L wISH u0 CO1N TIN UE W i, 1'. E SURE Th!E SCORES 10U AAINT

IF NT~iNTE2 GUT PEON OEOF'j tOR'40 ; ~vE

;NT

2 ,,

Ji,I 3.U

EO~~~ fhx;rr'



-- 4" -= 7 'U-,_____5.1

4 F EINP F'I A E' 3301 F

Up2 IF #~ = N sTO Q

5. F-r. 7- H-. 0C T'

IF -7 THEN 6070

'IF & cI -. l C T

:!SE: f=c:; F EVNI".; SCREO
F, 7 TE N 60G10 4E

?' R

F A-! THEN Gin-74

*'' - viE'E. 4EE A

L -P

:OW rE SErHC~ ULCT Ae3
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**** L.st~r.c of rr:Qrma REPORT" "**s 07.12,2 -v7;

.,,NI":,T

4Q IF LEFT$ T$.:. = '2 OR LEFTITi = Y" THEN 0SUE 1310
95) R:E!

%0 ;E TIS RINTS JUT REPGRT TO SCREEN
170 .EN

a&. ;F:NT

LINE UT What iu tcdav's date ;morth;iav',.,;ear)' ...1
'IN-'.... <:;, t.t !Y/N';:NpT TS

:*:6 ' F -' . $,I, = 4"" THEN S0TO 99C
* EF7S!$ Ts THE 610 99 0

iPUT NK DG !TU WANT SCORES SENT TO LINE PRINTER u VS ;T
-:2 zF'EFT$ T$.D = "i" THEN 8010 990

j -A1T' IN !j _IC A'REPORT ERI: 1,
7 PRI R INT

T 1 ...... E. a' L!NE I TES'

' R74,iT ;"T

GpX= I~ TCi4

IFN *Nt CNTISORS T
I F E.N N, : THEN GOT " ;

R 7 .N , N AIsRPR CT: ; ;

P0RAT T4E U;;:F 3 TENi PRINT"*;ELIE F PIT x1w;
PSINT T AE;27; 2 T HEN FPRINT f*ELSE P R IN 'iS

T A- THEN RI T 'HfT ES E !IT 3 .-..

B IF R T,,i 4 0 THEN P PIT'* r ELERNT .. X);

) jPINT TB'45;:VF S, = 0 THEN PRINTI**";ELSE PR IN Stw;
T ....... EzA; 0 TFHEN RINT'*m*ELSE PR.INT Sa;

E . 'T 2 LFR.PP "TTA 'Y".:: l 4T T S, L ' H PRINT ***"RENT ?FP T I-? U 7c r

TH

Efl :'='HIS SEOTION PRNT S.. CORES TONPPTE

T* 7L;;-;- r
. ~ ~ ~ ~ ~ ; .' ... A'. , .: -EFR5 TE

: : .. v. Lp,,.RNa~oIX., .. TE, "V " oR.NT .. PI.. P'NT: LPSNT' ' -,IN .... P"=r.,'- F-

2IIRUTER "SS.i.T.. 'I..T. 2,, IN... C

::: -.'T "a ."'NAMEI"!B "I;"EST I ' .S c.- BT 'TEST WA't"; TET 4"% f5

* .... :"F' 1'!

aT



#***f ist"In: 3z Frooraa EOT ** ~7,13 tt

:' F NS (X; OH R$ ZI4~ THEN SO0T :45O
Io F L EN-NW DlE 5 1 45
LP RIN T N i.:

1 3' PP:NT T311.11 =I' 0 TH4EN LIT"*"ZELPRINT SlI;
c LRRINT TABC;:I =21 THEN LPRINT '1*f';ELS3E LPPI.NT S u;

a'4)0 PRINT T'B 4O);: IF 33:,~ X THEN LPIT",+';ELSE LPRNT50
:4 LJPN4'T T~kE 50WI:F 34WL = THPEN LRI N T d* fIE L5E 1PRNT 54;A);
4 ?kIN T T AB 8z 0 7 345 X; = TH 'EN LIPRINiT '*CES LP:N 7S1

4' PRN AB:0:F 6 THEN 16PRINT '4W*;ELSELP '?PT~7: TF"NT Soj;

4 LP RIN T
145) NEC ;

-, FO~WNC L INE OAUESH FORNFOED! ON MOST PRINTER

~ 0 A~H'E O HWNGE IT FOR (OJR MACH'.INE
:4 1) 'C

-o 'PcINI, CHMt4
PIN ,Dx OF PROGRAM - PRESS 8REA CR ZO NTROz OT ED

C :52-0

4" REt" TH IS ROUT INE C INSOLIZTES 3DULIIC ATE NAME S

f0 F~ N 5" THEN S Y:SON'
f. N? 03 T HE N 3 NK

.ry) 1F S" J , flvV

* -cHEN zil-

F~ N S?' THEN S! Y!.=55 f

NN N4)'4;'rea~ethez dualicatE nae with i ili;

t,', R, TH !i 31S ERRO PR TAP IT FPE E N TS PROGRAM.r STOPIN

.Z ; -4 WHEN ONE OFI THE K.CE FILE NOT .ii OND
ial:RE!
* R INT'IE;;N TFUD

U::ME NE2

9,-,THIS CEARS THE SCREEN ON MOST IACHIrNES

:1! PRINT

0" NEP

V1: REM
t~;s is tge ou~b~e sort used to out tme ines2 order
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tft*t Listina of Proarat 'REPORT' **** 07,'9Z -

2S00 REM

1820 PRINT
131 FRINT'Sortina throuah te nases nc "%
1.40 FOR J=l TC I
1 35!) :Jtl

Sb'J FOR L=x TO K STEP -I
I al IF $Li:.N$1J THEN SOTO 1930
188:, REM

REM sae first 'alue
* REM

1920 REM
!90 REM sao array segaents
1340 REM

i9i S4 L=S4J:4 5L):3 5J:SL jS2LJ3

':OO )(X

-~T

2b 7ETUPN
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