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PREFACE

£ This effort was conducted by Syracuse University under the sponsorship

of the Rome Air Development Center Post-Doctoral Program for the Navy.

Mr. Tony Testa of NAVSEC was the task project engineer and provided overall

technical direction and guidance. The authors of this report are Dr. Jose

Perini and Dr. Harvey Schuman.

£ The RADC Post-Doctoral Program is a cooperative venture between P.AIDC

and some sixty-five universities eligible to participate in the program .

Syracuse University (Department of Electrical an3 Computer Enciineerina),

Purdue University (School of Electrical Engineering), Georgia Institute

r of Technology (School of Electrical Engineering), and State University

of New York at Buffalo (Department of Electrical Engineering) act as

prime contractor schools with other schools participating via sub-contracts

with the prime schools. The U.S.  Air Force Academy (Department of Electrical

Engineering), Air Force Institute of Technology (Department of Electrical

Engi neering), and the Naval Post Graduate School (Department of Electrical

Engineering) also participate in the program.

The Post-Doctoral Program provides an opportunity for faculty at

participating universities to spend up to one year fu l l  t ime on

- exploratory development and problem-solving efforts with the post-

doctorals splitting their time between the customer location and their

educational institutions. The program is totally customer-funded with£1 ~ current projects being undertaken for Rome Air Development Center (RADC) ,

I
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Space and Missile Systems Organization (SAMSO) , Aeronautical Systems

Division (ASD), Electronic Systems Division (ESD)., Air Force Avionics

Laboratory (AF AL) , Foreign Technology Division (FTD ) , Air Force Weapons

Laboratory (AFWL) , Armament Development and Test Center (ADTC) , Air

Force Communications Service (AFCS), Aerospace Defense Command (ADC),

Eq USAF, Defense Communications Agency (DCA) , Navy , Army , Aerospace

Medical Division (AND) , and Federal Aviation Administration (FAA). 
£

Further information about the RADC Post-Doctoral Proqram can be

obtained from Jacob Scherer, RADC/RBC, Griffiss AFB, NY , 13441, telephone

AV 587—2543, COMM (315) 330—2543.
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ANTENNA SELECT COMPUTER PROGRAM (ANTSEL)

I. INTRODUCTION

£ 
The FORTRAN computer code ANTSEL (ANTenna SELect) provides a ship de-

signer with an efficient means to determine t hose antennas t hat meet desired

specifications. This initial version of ANTSEL was developed wi th  the belief

that many modifications and extensions will be suggested after the code be-

comes operational. Therefore, the code was kept relatively simple . Only the

essential aspects of antenna selection were included in its development so

that a program could become operational as soon as possible. In this way it

is hoped that ship designers, the intended users of ANTSEL , can , by exer-

cising it, do two things before an extensive effort is initiated .

1. Determine the feasibility of a user—oriented computer code augirent—

ing or even replacing handbooks and other conventional means for selecting

antennas and their shipboard locations in the early phase of ship design.

2. If the concept is f easible , then of fe r  recommenda tions on how to

proceed. For example, one improvement of ANTSEL that is certain to be sug-

gested is that the allowable length of antenna and parameter names be in—
E l

creased (the present limitation is four characters).

The ANTSEL code allows the user to perform three major tasks: (1) Search

Mode — search through antenna data f i le  to locate an “acceptable” antenna,

(2) Learn Mode — update antenna data file, (3) List Mode — print selected in—

formation from the antenna data file. Each of these modes is the subject of

a separate section in this report. Detailed block diagrams are included .

(For easy reference, each block label corresponds to a FORTRAN label in the

/) 1
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source code listings (Section IX). Another section (VII) describes a user—

compu ter communica tion which serves to demons tra te opera tion under these

modes.

The ANTSEL code is designed to operate in a time—sharing environment.

There is considerable interaction between the user and the computer , and an

effort was made to minimize response time. For example , during the search

for acceptable antennas there is immediate printing of antennas that meet

specification as they are encountered . In this way the user can terminate

£ 

the search if satisfactory antennas are alread y brought to his attention.

Also , whenever possible , a computer request for a user input includes a

printing of all acceptable user responses. Thus , a quick reference to con-

trol options is immediately available.

Two versions of the ANTSEL code are available. One version operates on

the Honeywell GCOS system and the other on the CDC time—sh~.ring system.

From a user ’s standpoint there is no appreciable difference except when at-

tempting to supply a line with only a blank character . On the Honeywell

system, these situations are e f fec ted by simply entering a carriage return

<CR> since a blank is then automatically entered . On the CDC system , how—

ever , a blank must precede the (CR> entry .

2 A dictionary of variable names is provided in Section VIII. This see—

tion should prove useful to the reader especially when reviewing the source

code listings (Section IX).

A discussion concerning peripheral and core storage , in par ticular the

antenna—parameter data file ASDAT, is given in Section III. It is expected

that ASDAT will eventually contain parameter data for many antennas. (ASDAT

2 £
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can be easily upda ted via Learn Mode control.) Therefore , to prevent loss

of the data in ASDAT in the event of a machine “crash” during an input to

ASDAT, it is recommended that a backup data file be maintained . This file

- 
£ 

can be updated at reasonable intervals .

II. MODE SELECTION

The block diagram in Figure 1 portrays the mode selection aspect of

ANTSEL. (The block numbers correspond to FORTRAN labels in the source code.)

All options available to the user are 2—character strings.

When control is at “mode ” level, the choices are

“SE” —— Search Mode

“LE” —— Learn Mode

“LI ” —— List Mode

—— Terminate Program (exit)

The Search Mode control is discussed in Section IV. Under Learn Mode control

£ the user can select

“NA” —— Add a new antenna

“NP” —— Add a new parameter

£ “MA” —— Modify certain parameters of an antenna

“MI” —— Change a comparison criterion of a parameter or delete a

parameter.

The block diagrams related to these options along with further discussion is

£ given in Section V. Under List Mode control the user can select

“LA” —— List all antenna names

“LI” — —  List all parameter names, units and comparison criteria
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Fig. 1 MODE SELECTION

Begin executing Antenna select program

Initialize parameters by reading from
data file “assigned” to Fortran File 15

5
Request node and

£ £ store in MODE.

— 
oth~:.iise 

Alert user to unknown mode

STOP ‘ ‘ MODE ‘LI’
£ (terminate program) ~~

- (list mode)

(Search (1~ arn mode) Reques list
200 .~ and store in MODE

Alert user to unknown list
400 mode type 

A
MODE 

£

<CR> ‘ LA’ ‘PA’ 
£ 

‘AN’ oti~erwise
______________________ (List values of (List all par.

a par. for all values for an
ants.) ant.)

605 610
640 650

all ant . names
i rust all par . name s with

I units and comparison criteria.

‘1’ I

_ _ _ _  

_ _-_

Request learn mode type7 Alert user to unknown
and store in MODE. learn mode type.
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<CR> ‘NA’ ‘NP’ ‘MA’ ‘MI” otherwise
(new (new (modify (modify

_______ 
antenna) ~~~ parameter) antenna) parameter)
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~~~ 

460
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“PA” —— List values of a parameter for all antennas

£ “AN” —— List values of all parameters for an antenna.

The block diagrams related to the “PA” and “AN” options are given in Section

VI.

III. DATA AND CORE SIZE MANAGEMENT

3.1. Data Storage and Program Core Considerations

All data (antenna names; parameter values, units, and comparison cri-

teria; etc.) are stored in a system file assigned to Fortran file 15. This

file is called ASDAT in the report. Also , ASDA T is assigned to Fortran

file 15 in the control lines of both the Honeywell compatible and CDC compat-

ible (ANTSELCD) versions of the ANTSEL code (note Section IX listings). The

data file ASDAT is automatically updated after each modification or addition

to antenna parameter data. This occurs under Learn Mode control. The per-

tinent block diagram is shown in Figure 8.

It is recommended that a backup data file be maintained which is updated

periodically. This will prevent loss of the antenna—parameter data in the

£ event of a machine “crash” during an input to ASDAT.

The peripheral storage requirement for the data file ASDAT depends, of

course , on the number of antennas (N/tNT) and number of parameters (NPAR )

st ored . The minimum number of words (NWORDS) required is

NWORD S = (NANT + 4)(NPAR + 1)

Also , t he ANTSEL code must be proper ly dimensioned to contain these words

since ANTSEL reads the entire ASDAT file immediately after initiating the

program. Therefore , NWORD S is also the main factor in estimating the run—

time core storage for ANTSEL.

5



If , under Learn Mode con trol , the user attempts to add an antenna when

NANT = JDIM , where JDIM = array dimensioning pertaining to t~ie number of

£ 
antennas , then he is notified that the ANTSEL source code dimension state-

ments must first be changed. The particular variables affected by the d imen-

sion changes are automatically listed to aid the user in carrying out these

changes. A similar situation occurs if an attempt to enter a new parameter

is made when NPAR = IDIM (the parameter dimensioning variable.) For these

checks on array dimensioning to be effective , the var iables JDIM and IDIM

must be adjusted in ASDAT whenever dimensioning changes are made.

3.2. Input/Output Considerations

All antenna , parameter and units names are limi ted to one comp uter word

of 4—character length. Of course , future versions of ANTSEL will allow for

£ larger names. This severe restriction in name length was imposed in order

to permit operation of this preliminary version of ANTSEL on t ie Honeywell

system with only one computer word per name. When typing an antenna , parame-

ter , or uni ts name , the user is permitted to append the four charac ters wi th

any number of additional characters. Of course , only the first four charac—

ters will be recognized . Each comparison criterion , e.g. “LE ” (less than or

equal to), is limited to two characters.

All numeric parameter data must be supplied in floating point . On in—

£ put the format is Gl6.8. The character parameter data is limited to a two

character string.

6
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IV. SEARCH MODE

Under Search Mode con trol those antennas satisf ying user—specified re-

quirements are located and printed . This operation is carried out in two steps.

First , the design parameter values are specified and then the data file of

£ 
“known” antennas is searched . Upon encountering a “sat isfac tory ” an tenna its

parameter values are immediately printed ~e’Thr’~ continuing . A satisfactory an-

tenna is one satisfying all user—specified “high priority ” parameters.

Step 1. Specifying Parameters

The pertinent block diagram is given in Figure 2. The design parameters

are entered with those of high priority first. They are followed by those of

low priority. The number of design parameters is recorded in NPARC and of

these the number with high—priority status is given by NPR. The array IPR re-

lates the position of a parameter in the search queue to its position in stor-

age. The first NPR parameters in the search queue are treated as high—prior—

ity. An example of communication under Search Mode control is given in Sec-

tion VII (circled number

Generally, a parameter value can be re—entered if a correction is re—

quired. Also , a parameter entered during high—priority acceptance can be

transferred to low—priority status by simply including it among the parame—

ters entered during low—priority acceptance. The reverse is not true, jiow—

ever , since a high—priority parameter cannot be entered following the termi—

nation of high—priority acceptance. Note that the specified parameters are

queued with high—priority ones first.

Low—priority parameters have no bearing on whether or not an antenna is

considered “satisfactory” during search. The usefulness of specifying low—

priority parameters lies in the tabulated output that occurs upon encountering

7 
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Fig. 2 SEARCH MODE - SPECIFYING PARAMETERS

_ _  
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_ _ _ _ _  £ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ‘~~~~~~~~~
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an antenna that meets high—priority specifications (see below).

£ 
Step 2 , Searching Antennas

A search for an acceptable antenna is carried out one antenna at a

£ time. The pertinent block diagram is given in Figure 3. An antenna with

satisfactory high—priority parameter values is printed immediately before

searching the remaining antennas. The output is in the form of a table (See

Section VII, circled number GJ) showing bot h the antenna value and the sped — £

f ied value for each parameter included in the search. Low—priority parameters

that are not satisfied are easily identified by an asterisk which appears In

the corresponding line in the table. An unknown parameter value of an antenna

is treated as meeting specification with the word “unknown” printed in the

appropriate place in the table.

One of three comparison criteria is used during the search. To satisfy 2

a specification an antenna parameter value is either (i) less than or equal to

(LE) , (2) greater than or equal to (GE), or (3) equal to (EQ) the correspond ing

specified parameter value. The applicable criterion is determined by the

array ISRH which relates each stored parameter to the numbers 1, 2 or 3 for

LE , GE and EQ, respectively. Proper “switching” is then possible as shown in

the block diagram (Figure 3). Certain parameter values are in character

form. For example a value of polarization might be HO (horizontal) or VE

(vertical). In this case the comparison criterion is, of course, 3 (equals)

which is automatically assigned by the computer.
V. LEARN MODE

Under Learn Mod e control the user can update the antenna—parameter data

file ASDAT. The user selects one of four options to Learn Mode: New Parame—

ter (NP), New Antenna (NA) , Modify Parameter (MI’), and Modify Antenna (MA).

9
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During the operation of any of these options the changes are made to data in

core storage. Upon concluding an option the data file ASDAT in peripheral

storage is automatically updated .

New Parameter Option (NP)

- I This option permits the user to incorporate a new parameter into ASDAT.

The pertinent block diagram is given in Figure 4 and an example communication

is given in Section VII (circled number ~~~~~ The user is ask. . 4 to enter

new parameter values only for those antennas that he designates. All othe r

antennas are given a “parameter value unknown” indication for the new parame-

ter. The user is alerted if source program array dimensioning is not adequate

to accommodate an additional parameter. He is then instructed as to proper

source code modifications. Also , the user is alerted to the convention that

an exactly zero numeric—type parameter value or a null (blank) character—type

parameter value signifies that the antenna parameter is not known.

The “parameter value type” request refers to whether the parameter

values are treated as numeric data (NU ) or as character data (AL) .

An example of the former would be “50.0” for the parameter “IMPE” (impedance )

• in ohms. An example of the latter would be “OM” (omni) for the parameter

“BEAN ” (pattern type).

New Antenna Option (NA)

Here the user is permitted to~..add new antennas to ASDAT upon availabil—

ity of their data. The antenna name (four characters or less) and parameter

values are entered as directed by the computer. As with the New Parameter

option, the user is alerted if program array dimensioning is not adequate to

accommodate an additional antenna. He is then instructed as to proper source

11
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code modifications. Also , he is alerted to the convention that an exactly

zero numeric—type parameter value or a null (blank) character—type parameter

value signifies that the antenna parameter value is not known. The pertinent

block diagram is given in Figure 5 and an example communication is given in

Sect ion VII (circled number ) .

Modify Parameter Option (NP)

Under this aspect of Learn Mode control, the user can either delete a

parameter (DE) (for all antennas) or change the comparison criterion of a

parameter (MO). The pertinent block diagram is given in Figure 6 and an

example communication is given in Section VII (circled number

The comparison criteria are the means through which Search Mode control

either accepts or rejects an antenna during the search for antennas satisfy-

ing user specifications (Section IV). The comparison criteria are

“LE ” — less than or equal to,

“GE” — greater than or equal to

“EQ” — equal to.

For a parameter with comparison criterion “LE” an antenna value that is less

than or equal to a user specified value is considered as meeting spec. For

“GE” an antenna value that is greater than or equal to a user specified value

is considered as meeting spec. Of course, for “EQ” the antenna and specified

values must- be exactly equal for the antenna to meet spec.

Modify Antenna Option (MA)

Here an entire antenna can be deleted (DE) from the data file ASDAT,

or the parameter values of an antenna in ASDAT can be modified (MO). The

- 
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Fig. 5 LEARN MODE - NEW ANTENNA

410

Alert user to
JDIM> coding changes
NANT (Insufficient array required prior

yes dimensioning for  adding to adding parameters
an antenna)

412

Enter new antenna name 1
and store in NAMA(NANT + 1).

NAMA (N ANT+ 1 5
= - C R >  yes

~ Alert user I
€ 417

£ 

. . Check for conflicting
An existing ant . antenna names.
has same name No name up lication

Request parameters

Increment WANT

Enter NPAR parameter values
some of which are numeric and
others character. If a value is
unknown it is simply omitted by
the user and registered as a zero
(numeric)  or blank (charac te r) .

414

IDIR = 1

- 

- 

- 
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Fig. 6 LEARN MODE - MODIFY PARAMETER

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
modified and store in NAMPU

00 Alert user

Scan N A M P ( I ) , I=1,NI °AR 462
for match with NAI-WU. no mate

~th para. name matches .

1’ 464
1~~~DIR 4

user to Request par. modification
unknown command, and store in MODE.

another para .)

.TIO T ‘ DE ’

(Modify comparison criterio (Delete par.)

466

~~~~~~~~~~~ :

da

~~~~~ L P ( I ) ~~( I ) = l

_

Alert user to
[Unknown criterion

-!LE E’,or’E ‘ _ ______________________________

~esi

476

I S R H ( I )  1, 2 , or 3 for
NSRH = ‘LE’ ,’GE’ ,or ‘EQ’
respectively .

Update stored data .

15
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pertinent block diagram is given in Figure 7 and an example communication is

given in Section VII (circled number ~~~ ) .  Under the “MO” option the user

is alerted to the convention that an exactly zero numeric—type parameter value

or a null (blank) character—type parameter value signifies that the antenna

parameter is not known.

VI. LIST MODE

Under List Mode control the user can list either

“LA” — all antenna names

“LP” — all parameter names with units and comparison criteria

“PA” — the values of a parameter for all antennas

“AN” — the values of all parameters for an antenna.

The “PA” and “AN” options are flow—charted in Figures 9 and 10, respectively.

Example communications for the four List Mode options can be found in Section

VII at the circled numbers

for LA

for LP

for PA

for AN
I . ;

VII. EXAMPLE

An example communication under ANTSEL control between the computer and

a “user” (most likely a ship designer concerned with antenna selection) is

given here. An equals sign (=) appears at the beginning of a line if a user

£ response is expected , i.e., the remainder of that line is typed by the user.

Circled numbers relate sections of printout to the explanations given below.

16
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Fig. 7 LEAB~ MODE - MODIFY ANTENNA

440

Enter name of antenna to be
modified and Store ~O NAMAU .

~~~~~~~ (Ex i t  learn mode) <CR>

no Alert user

C Scan NANA(J ), J=l ,NAN T 42
for a match with NAMAU . no match

- 
~~ 3

th ant, name matches.

HE — 

444

IDIR= 3

Alert user to Request ant.  modificat ion
unknown comnand. mode and store in MODE .

otherwise MODE reso (Re uest another an t . )

‘MO - - DE ’

(Modify ant.) (Delete ant.)
450 448

Alert user that for Delete ant,  by revising
parameters with numer ic NANT , PANT , and NANA .

~~ ~n n
di

~~~
te5 

Update stored data.

500

IEnter name of parameter
whose value is to be changed

£ 
and store in NAMPU .

-; NA34PU es -.~~ 5OO~
‘ocso (Update stored da ta )  - ,~‘

N 1 no A le r t  user to
unknown par. name .

Scan N A M P ( I ) , I=l , NPA R 458
for a match with NAMPU. no mate

1th par .  matches.

459
Request par .  value
and specify u n i t s .

Enter par .  value and
store in PAN T(I J)
in appropriate  forma t
(Numer ic  if IP , LP( I ) 0
and chara te the

17
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— £ Fig. 8 DATA FILE UPDATE

£ 

500

Update data stored in system storage 1
to Fortran f ile  15) 

~

[~.eturn to beginning of 
Learn Mode

aspect currently engaged in via
GO TO (410 ,420,440,460) , IDIR

I I

~- 1
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Fig .  9 LIST MODE - PARAMETER

Request parameter name

- 
and store in NAMPU

~~~~~~~ s N ~~~ U

~~~~~ert user

Scan NA m 1,NPAR~~~~~~ 2
for match with NANP U no match

1
th 

para . name matches.

625~~/ ___

Print  1th para . maine ~~AMP I ) J ,
units CIUNT(I) J, and
comparison criterion ENSMOD(ISRH(I)~~~

.

-. I , ——--—-—.- - -
~~~~~

For all antennas print
name £NAMA(J) ,J=l , NANTJ and
para. values ~~‘ANT (I , J) ,Jsr l ,NANTJ.690

L
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Fig. 10 LIST MODE - ANTENNA

-~~ - 610

Request antenna name and
store in NAMAU

yes NAMAU
Exit from list mode.) =<CR> 1~_~

lert us~ .~J

- no

Scan NAMA(J) ,J= l ,NANT 670
for match with NAMAU . no matc

th
J ant, name matches.

675

Print Jth 
ant. name J~~AMA (J~~ ,

For J~~ ant. print para. names
and units CN A r .i P ( I) ,IuN T ( I) , I=l ,NPAR)
and para. values ~~ ‘AN T(I ,J) , I=l ,NPA~~

710
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For this example, the data initially stored in the data file ASDAT is

listed in Figure 11.

~~ The communication begins at “Mode” level. A mode is requested . The

user supplies “SE” (Search Mode). Under Search Mode control first the

high—priori ty parameters are specified . The user responds first with a

parameter name and then with that parameter ’s value as indicated .

® Note that the parameter LFRE (low frequency) is specified a second time .

This is the means for changing specification —— in the example LFRE is

changed from 150.0 to 120.0 MHz.

~~ A “blank” response to “PARA .NAME” indicates the end of the high—priority

specifications. Next the low—priority parameters are specified .

® A “blank” response here indicates the end of the parameter specification

part of Search Mode. A search for antennas sat-isfying the hi gh—priori ty

specifications is then carried out .

® Upon encountering such an antenna, such as “DIPO” in the examp le , the

parameter values of the antenna are immediately prin ted in the forma t

shown before continuing with the search. Under the heading “ANTENNA

VALUE” are the parameter values of “DIPO”. Under “SPECIFIED VALUE” are

the user—specified parameter values. Only those parameters specified

are tabulated .

An asterisk (*) following the last column alerts the user to a low—

priority parameter value that does not meet spec. In this case the

polarization parameter (“POLA”) is specified as horizontal (“ HO ”) whereas

antenna DIPO is vertically (“VE”) polarized.

When the search is complete the user is so notified , and the control

-:eturns to Mode level.

21 
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Fig . 11 Listing of data ini t ia l ly stored in
File ASDAT for example of Section 7.

25 10 11 2
e o e i i o e e z e o
WHIP
.014
32.
0.
VE
OM
0.
5.15
0.
2000.
123 .
14.4
DIPO
11 5.
162.
100.
VE
OM
0.
2.
50.
2.
7.5
.535
LFREMHZ 1

£ HFREMHZ 2
PMAXWATT 2
POLA 3
BEAM 3
SLOBDB I
GAI1’JDB 2
IMPEOHMS 3
VSWR 1
WEIGLSS 1
VOLUFT3 1

22
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® The user now chooses the List Mode option (“LI”).

He is at List Mode command level and now requests (“AN”) that the

parameters of antenna “DIPO” be printed .

A “blank” indicates that no additional antennas are to be printed and

command then returns to Mode level.

Learn Mode (“LE”) is now chosen since the user is interested in modifying

(“MA ”) the antenna “DIPO ” . Under this option he may delete (“ DE ”)

“DIP O” or change some of its parameter values (“MO”).

He chooses the latter. The user is then cautioned that numeric parame-

ter values of exactly zero are interpreted as “parameter value unknown”

by the program.

The user changes the sidelobe level (“SLOB”) of “DIPO ” to .001 dB.

A “blank” response here indicates that no additional parameters of “DIPO”

are to be modified .

A “blank” response here indicates that no additional antennas are to be

£ modified and control returns to Mode level.

Learn Mode is again selected . This time a new antenna (“NA”) is to be

entered and given the name “CROS ”. The user then enters the parameter

values of “CROS ” according to the prompting of the computer.

A “blank” (or simply an omitted entry on the Honeywell system) indicates

an unknown parameter value. For “CROS ” the pattern type (“BEAM”) and
£ 

the VSWR are not known.

63 A “blank” here indica tes that no additional antennas are to be entered .

Control returns to Mode level.

63 Here a listing of antenna “CROS” is requested in the same manner as for

“DIP O” above (ref.

23 

-..--- - 



____  
- _ _ _ _ _ _ _ _ _ _ _ _ _ _

Learn Mode is now invoked in order to enter a new parameter (“NP”

option) named “FEED”.

The “AL” option signifies that the values of parameter “FEED” are of

character type in contrast to numeric. For example “AC” might indicate

that the feed of an antenna is active.

63 A “blank” response to “UNITS” indicates no units.

63 Here antenna “CROS” is given the parameter value “AC” (active) for

£ 
parameter “FEED”.

63 A “blank” response here indicates that no other antennas have known

values of parame ter “FEED ” .

A “blank” here indicates that no additional parameters are to be en—

tered. Control returns to Mode level.

List Mode (“LI”) is invoked . This time with the print—parameter

option (“PA”) so that the parameter “FEED” can be printed .

A “blank” here indicates that no additional parameters are to be

printed . Control returns to Mode level.

Again List Mode is chosen. This time to list all antennas (“ LA”).

63 This invocation of List Mode, with the “LP” option, lists all parame-

ters with their units and comparison criteria.

63 Learn Mode is selected here with the “HP” (Modify Parameter) option.

The user deleted (“DE”) the parameter “VOLU” for all antennas.

1’ The “EX” (exit) option, at Mode level, terminates the program.

.4
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MODE (SEaLEaLI,EX )
SE

HIGH-PRI ORITY PARAMETERS
PAPA. NAM E

LFRE
PAPA. VALUE (MHZ )
150.

PAPA. NAME
=LFRE

- 
‘ PARA. VALU E (MHZ )

120.

PARA . NAME
=HFRE
PAPA. VALUE ( MHZ )
150.

PARA. NAME
PMAX
PAPA. VALUE (WATT)
=80.
PAPA. NAME
= BEAM
PAPA . VALUE ( )
= ON
PAPA . NAM E

LOW-PRI OR!?? P ARAMETE RS
PAPA. NAM E
=POLA
PAPA. VALUE C )
H0

PARA . NAME
- : IMPE

PAPA. VALUE (OHMS)
50.
PAPA. NAME

H
1.1

® ANT. DIPO SATISFI ES HIGH PR I ORITY PARS.
- ‘ PARAMETER U N I T S  ANTENNA VALUE SPECIFIED VALUE

LFRE MHZ 115.0 120.0
HFRE MHZ 162.0 150.0

£ ~~~
‘ PMAX WATT 100.0 80.00

BEAN ON OH
POLA VE MO *
IMPE OHMS 50.00 50.00

0 SEARCH COMPLETE
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MODE (SE. LE~LI~~EX)
® =LI

LIST MODE (PAa AN,LA~LP)
® A N

ANT. NAME
- 

. =DIPO

ANT . NAME = D IPO
PAR. PAR. VALUE

LFRE (MHZ ) 115.0
HFRE(MHZ ) 162.0
PMAX(WATT) 100.0
POLA C ) VE
BEAM( ) OM
SLOB(DB ) UNKNOWN
GAIN (DB ) 2.000
IM-PE( OHMS ) 5 0 .0 0
VSWRC ) 2.000
WEIG (LBS ) 7.500
VOLU(FT3 ) 0 .5350
FEED( ) UNKNOWN

ANT. NAME

M ODE (SE~LEaLI,EX)
=LE
LEARN M ODE (NA,NP,MA,MP)
=MA

ANT. NAM E

=DIPO
DELETE OR NIODI FY (DE,rlO)

~~~=MO
CAUTION - FOP PARAM ETERS WITH NUMERI C VALUES
A ZERO INDICATES PAR. LTALUE UNKN OWN

PAPA. NAME
@) lh SLOB

NEW VALUE ( D B  )
=.001

PAPA. MAN E

ANT. NAME

26
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MODE C 3E..LE,LI~’EX )
63 =LE

LEARN MODE (NA,N P,MA,MP)
NA

ANT . NAME
=CROS
RESPOND WITH PARAMETER VALUE.

(Sj  IF UNKN OW N OMIT ENTRY .

LFRE (MHZ )
=30.

HFRE (MHZ )
=25 0.

PMAX ( WATT )
=50.

POLA C )
=H 0

©
BEAM C )

SLOB (Db )
=2.

GAIN (DB )
=1.8

IMPE (OHMS)
=50.

VSWR ( )

WEIG (LBS )
=70.

VOLU CFT3 )
=123.

ANT. NAME

27
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MOD.E ( SE . ,LE ,LI ,EX )

LIST MODE (PA.,ANaLAsLP)
=AN

ANT. NAME
=CROS

ANT. NAME= C R 0  S
PAR. PAR. VALUE

LFRE (MHZ ) 3 0 . 0 0
HFRE (MHZ ) 250.0
PMAX ( WATT ) 5 0 .0 0
POLA( ) HO
BEAN ( ) UNKNOWN
SLOB(DB ) 2.000
GAIN (DB ) 1.800
IMPE(Q*IS) 50.00
VSWR( ) UNKNOWN
WEIG (LB S ) 7 0 .0 0
‘JOLU(FT3 ) 123.0

ANT. NAME

28
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MODE ( S E ,L E ,L I ,E X )

® =LE
LEARN MODE (NA,NP,MA,MP)

=NP

PAP.A. NAM E
=FEED
PAR.A. VALUE TYPE (AL ,NU )

® =AL
~~~~UNITS

ANT . NAME(
~

) =CROS
PARAMETER VALUE
=AC

ANT . NAME

PAPA. NAM E

MODE (sE~ LE .,LI~~E X )
LI
LIST MODE (PA..AN ,LA,LP)

=PA

PAPA. NAME
=FEED

PAR. NAME= F EED
UNI t ’S
COMPARISON CRITERI ON EQ
ANT. PAR . V ALUE
WHIP UN }C N OWN
DIPO UNKN OWN
CR05 AC

PAPA. NAME

29
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MODE (SEaLE~ LIaEX Y

LI ST MODE (P A ~ AN ,LA,LP )
=LA

ANTENNAS
WHIP DIPO CR0 S

MODE (SE..LE~~LI..EX )

@=Lz
LIST MODE (PA,AN,LA,LP)
=LP

PAPA U N I T S  C OMPARISON C R I T E R I A
LFRE MHZ LE
HFRE MHZ GE
PHAX WATT GE
POLA EQ
BEAM EQ
SL. OB DB LE
GAiN DB GE
IMPE OHMS EQ
VSW R LE
WE I G LBS LE
VOL.11 FT3 LE
FEED EQ

- 
M ODE (SE,LEaLI~~D<)

®
=LE
LEARN M ODE (NA~ N~~,t’IA~ MP)
=MP

PAPA. NAM E
=VOLU
DELETE PAR OR M O D I F Y  C C M P A R I S C N  C R I T E R I O N  ( DE iM O )
=DE

PAPA . NAM E

MODE (SE,LE~LI.,Ex)

~~~~~EX

30
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VIII. DEFINITIONS

IA LP (I )  — d a t a  type  of Ith p a r a m e t e r  values.

= ~
O — numeric

L otherwise — character

IDIM — array dimensioning f o r  number of stored parameters .

IDIR — poin ter  to keep t rack of r e t u r n  location a f t e r  revis ing  .~ ‘~DAT (data
f i l e )  in Learn Mode.

IP — priority indicator of parameters being specified for Search Mode.
(0  h i g h — p r i o r i t y

= 4 1 low—priority
I P R ( I )  — orde r , in storage , of the Ith parameter entered during Search Mode.
ISRH(I) — comparison criterion of Ith parameter.

— less than or equal (LE)
2 — greater than or equal (GE)
(.3 — equal (EQ)

IUNT(I) — units of Ith parameter .

JDIM — array dimensioning for number of stored antennas.

NAMA(J) — name of Jth antenna.

NAhAU — name of antenna under cons idera t ion .

NANP(I )  — name of Ith parameter .

NANPU — name of parameter under consideration.

NANT — number of stored antennas.

NOSAT(I) — indicates whether the Ith parameter has been satisfied for antenna
under consideration during Search Mode. If satisfied , then = 0.

NPARC — number of parameters considered by user during Search Mode.

NPM — temporary storage variable. = NPAR—l.

NPAR — number of stored parameters.

NPR — number of parameters specified as high—priority (entered first)
during Search Mode .

NSMOD(K) — Kth comparison criterion .
(“ LE” (less than or equal to) for K=l.
f ”GE” (greater than or equal to) for K=2.
(“EQ ” (equal to) for K 3

NSRH — comparison criterion entered for a parameter in Learn Mode.

NUM SH — number of comparison criteria .
PANT (I ,J) — Ith parameter value of Jth antenna .

PARA(I) — Ith parameter value specified in Search Mode.

31 
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IX. SOURCE CODE LISTINGS

Two Fortran source code listings of ANTSEL are given here. The first is

the version compatible with Honeywell GCOS . The second (ANTSELCD) is corn—

patible with the CDC time—sharing system.

32

IL..
.-—— , - - -.~~-..- rn--~~---—-— .-- - -.-.- 



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

CI
14

.>
.4
3 0

£ 3 . 1 4
1..

14 .- ’
1 .0
1 4 4 4
31. .
03
1-4 -.

£ 3 14
1.

0 1 4  —
J4 c Ji 0 4 . 4  C.
1 4 9 1 4  -
14 ,-I C. 4

0 - 3 10 .-

- 3 0 0 t’ 0 1.1 C N
Cd S 5 9 S H SC

1 4 — Cl r-. Ci 1.. 3 1- 03
‘ O  14 — 111 1.3 4011 0.

4 Sf’ 0 1~ C . - O U l Sfl 5-4 14 CI 14
. H C N 3-I C S In IC) 143 l~ 0
— r.s 0 -a s-a ,-. C C  S C O O S - 4
. I-. 14 C O  0 1-I 114 1.7 5-. 4

CI *4 14 0 - . -  3 =
2 .4 14 3 II . 1 40 3 1 4
S N C) 14 4 3 0 3  . - 3 ( 4 1-4 I-4 0 . 14 ‘ 4 0 0

• C) N N C ( 70  •Lf ’~~~~~ -..-_  41 14 SC
2 N I .3 *11 C 0 4 C 3 C In CI 3 -4 (ft *
2 0 I 14 1 4 -  0 1 - _ .  . 3 3 3 3  4 3  C O 3- 1 I 4
*4 0 1-. .3 E U  0 0 0  14 • C C C N  0 . 3  11 . 3 . -
14 I-. U. ~ H 3 3 14 1-I 5- • 44 1.4 ..- U. 1.. 1.. 5-. 34 (3 • C

3 14 14 1 - 4 4  11 Ø~~~ .0 1 5 1 0  4
14 0 (7 II O + . ... .4 1.. 0 H 0 . _ r~~

_ ._ . -  5. ~~ . r I.~m e U — C. 1-, .3 — SC 4’ 3 0 .-~ .) 14 C) C) C) ( 75 3 W C 1) .
C C .-. C. 4 *4  .1 > C 0 C — 1.4 3 14 .— 0.
SC *31.1 3 + 3 - 2 1 4  . 4  0 5-4 ... * . 0 . - . . 0 * 4 3 -5 1 4 4  Z H 1 4~~~C) C. 543  C 34 3 • H 3 (7 H 0 5-5 1-4 147 5-1 1-) H U SC SC 1.4 0. — C

*4 (4 — I I  C. C 14 4 -1- ~~ SC C 14 1 • ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ C 4 4 F SC C 3 3
C 0 . 1 . 4  C 4 U C S C C C H 3 U E  •C. N I 0 3 3  3 . 3 4 4  4 .  5 - 4 3 0 .
C. 1.4 7 C. C C. 1. C. C. C 3 1.. ... . —. — 1.1 Cl 4. C. C. 0 C. C. C. C. C. • 4.. H 7 5-5 5-1 04
C Ill • II — N SC .3 3 34 II 5-I . P. C 11 3-4 1. U .11 • 0 0 5(4 • (I H H 0 1-4 0 H 4-4 I-I 11 II 3 40 .. 4 II C 5-. 0
1-. 0 0 4 2 4 14 — C. 34 — II Ca . C. II — 3 0 14 3 .4 0 U — ._. — N — • .0 ‘.. C. 1-4 U C 1.. 5. CI

N C ~-. 4 Cl H C. Ci SC 7-14 3 - C. SC C t4 CI 4. Cl H 5- 4 0 .  54 1 1  C-. I-. *-. IS 3-4 5-3 1. Cl 4-.. 1 4 S f’  .4 3
— 4 1 4 3 3  . 4 1 . 1 4 4 - 3 4 3 4  1 4 . 7 . 4 1 4 3  • C. C — . 4 2  2 Z 3 S C . 4 — . - 1  1. • I 4 7 N 0 C C 1 -~1 40  C. 4. 0. 5-4 0 • 4) • N 34 I-. C 1) ~~~ .3 3 00. 3 1 .0  ~. ~~ 3-. C C O  C O  C C C - .14 .. 14 C 1-I In SC H H P.3

3 1 4 3  4 + C H C . 1 4 3 1 4 C . 3 3H C H S C E Z N 0 -.
~~-. 4S 14

H 3 I-I H H E  .C C .-.. II 3 1-4 0 1 01-4 3 .. .~~~~~~~3.. —. N.-. 3S-. 4-S 3 1.4 C C. 1.. 3-. 3
C 0 I.. 0 SC 0 0 1.. 0. 1.. 0 .3 1. 3 0 0. 1-. 1.. 14 0. 0 1.. 0. 0. 3 0 1.. II II II 45 0 1.. 1.. 0 1-. 0 1.. 1.. 1.. 3-. 0 3-. C 0 3 0 1-4 5-4 H H C.
C . 0 4 4 0 1 4 5 4 0 1 4 3 1 4 0 C . H C . C .Z H S - 4 3 H 0 1 - SI - 4 3 C . ( C H HH3 I - 4 1 . 0 1 4 O H p* I - 4 H 3H C . C . C . p

0 14 9 N 14 0 0 0 0 4 0 0 0  in o In C
Cl (II Ill N N Cl In N If’ in o.- ClIn 3 0 40
N N N N N N N Cl Cl N N IC) In N 4 4  N (‘I

0 0000
0 0 0 0 00 0 0 00 0 0 0 0 0 0 0 0 00 0 0 0C .  0 0 0 0 0 0 0  0 0 0 0 00 0 00 0 0 0 0 0 0 00 r  N En S
n 9 S A 4 0 1 — cI O .-N f l S . f l-O r- H C I O 4 N 1 4 S I O  , o t— e 0 40 r N t f l 3 3 l N a s O r N I n s S A C t -C O .00 0 00

W i n  3 . 0 4 0  I 0 N N N N N N N N N N C W3 3~~~~~~~~~~~~~ 3 0) 04 04

14

0.
— - IIf’ C
Ca l-I

II -.
4— I
I f ’—
01-I
2 5

I.. ~
(.

— I-I .
If’ - 1-4
( I— l a  —..

—
4. 3

C O .  F
4 0 5 -4  .
3 5.4Cu) . • 1--

4 .4
57 .. 5 C Cl
C l- . 1 4  . C

0 . 4  • 1-4 —
37 . ~~~

. C - —
- I C . -. (C ) 3  .4 • SC .-.

1-4 .( . .3 . . C 1-4 (I)
£ . C- 1.4 . . • St I-. 10 (4 3 0

.3 0 Ci - •- 4. 5-4 ..- 3-3 N
If’ 0 . 1.3 • (4 (7 C (4  0 • I. N

• N • ~~~ . C 4 4. ‘3 .4 4~ C 0 3 14
1-. • 4 . 4 II  • 0 0 0 0  2 3 0 0

(C Ill 1.-I . . - H C. In .-- 44 r I  3 0 .- 0 .3 .- 1.
C) -. . .3 4. 14 I-. ~~ 10 3 3 Cl

I f ’ _ 1 417 4. ~~~~~~~~ ~~ C. S F • 0 0  Cl IC .3 0
4~4 5 5 3 .  C) 4 . C - .  3 0 14 15 1-s d -. 3 0. 0 0

. 0 5 4  .4 • II 1-4 .. 14 If’ 5-. 14 I-.
— 7 I’ . 3 4 .. SC SC 4 5 1 1  C) ‘1 C — 0 0 0 1-.
O I-I I4 CI . 3 . 1. .  . 1-4 C 0 •  - 1.4 4 70 ( 7  • 1. 0

u . 1 4 . 44 ..l .l.4 • 0 C) 0 5-. 14 57 CI (4 • 5-S . 0 5-5
4 . .-.- . 4.  0 .  54. • 14 5-4 0 .- C C I
.1 447 .4) • ‘. C) .4.4 4 • C . 1  14 C. 0 C 3 . .. I-. C 0 3  0.
C r 1 4 4 4 ) .  CO N -.  H S 1.. 5 C - H  H SC. - .  F C C I S H • 5 4 3  3 0 5
0 ~. 3 (0 - .. .4 • SC . 14 .4 55 CC C C C C • 1.2 C I!) 14 • C 3 0 (4 C C
3 1 4 3  .0 SC 0. 54 . C. ~~ 0 .0 H Z  C O  C. C. . C H - . O H  5-I H 1.1 0. ~. H C. H

1 C. C r Ia (4 . fl 3.-I . .4 I—I .—. (—4 4 C. IS OS 0. I—I (4 (-3 34 .4 .4 3 0 CC -. . F - . 3.
4 -  4 4 .4 ) t 1 4  ((4 7 5 • C -. - — F —. — • SC .5 0 C) = .4 C C’ • C-I
— (4 0. 7 4 • 4. 4 .4 (4 3 l_I *•~• S_ l-4 In . — .  Its 44 4 .  • MI S ‘. Cl Cl CS CS Cl r In 1 - C 3 Ii —

N U C C  H H  • I-.~~~. ~~~ 1- - I N O l-- Cl . - 5 4 r  N CS N C  •.. 5 N 3- I 3-1 3-4 3-I CE I—I C 5 • N~~~~< 0 4.  • 4 4 r C( D  t . 4 u I I~~~~~~~. f l • 4 f l I I  • 4 1 ) S  • 4  • •  • • IO . 4 3 . 0 4 1 4 5 4 1 4 1 . 1
5-5 14 1 .  C) Cl 3) 5 C 4 01.. 02 It) IC ._. C) S. H C. WI 14 If’ C- — 1411) — — — WI .— 1.4 H 54 H I— Ill 0 . . 0 — 0. I ’. 14

1. 0 0 0 0  54 I . 1 4 5 . 5 1 1 7 5 3
0 0 1 0  10 3 3 4, 54 3.4 SC — CI.- C 0 —  C C - 0 C. 1-4 4 *11 3 4 5-. H C 00 0  C I .  C OO L S  5-I l. C 4 .0 3.4
(~I *4 1-4 C C O 3 . . OSC 0 F N 0 N 1 4 0 1 . O l 4 E N O E S C E O r . 5 S C 5 E 3 5 I l  5 30 3 3 0 3 3 1 4 3 1 .  _•.-._.
C C I.3 H C C C C .54 1. 5 . 1 4  2 .0.0 • — — 3 C 314 3 I C C  . C I4 S. 34  U 14 1.1 4 4. C.. S

SC r 5 1. 54 1-. 1. 5-. 4 .0 .4 C 1.3 ~4 O  1.10 0 1 . 3 0  3-. 3-10 3-10 0 0 14 0 3 0 53 0 3-. I.. 3-. 3-. C O  C) 0. 0. 0.3  ~~ 1.2 0 0.. 0 3-. 0

C) C. 0 Cl 0 1) I l  ( I
II 34 CM In O N  In 0 In a a) 0 0 .11 0 In
~~ F (l eN C4 IN Cl - 0 0 0
( a  N N Cl N

a
~ U 0 0 0 0 0 0 0 0 0( , 0 0 0 0 0 0 0 0 0 00 0 0 0 0  0 0 OO 0O 0 0 0 C )C~~O 0 O O O C 0
0 00 0 0 0( 1  ( ) 0 0  CI SC) 911140 NC 0 (1 44 S IVICP- 0 0 N 1 4 3 5 1 4 40 N 30(07 4 3 (14 3 5 1 4 0 4  3 0* 07 4 4

N In 2 It) O F  C C’ 1- — —- —~~~~~~~~~~~
.- —- — ( 1 1 4 1 4(4  CN N CM N N CM In ~ ) In In In In In In In In 4 -3 3 9 5 3  4 0 .0 = In II) II)

33 

~~ - - ,-—



I1~~~ -o,
~

_ _-_
~~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ — -. -- - - - . - -

— __- 

—

“I

— C
I-. 0. -5
0.

((1 5-1 47
.4 C C
~ u H C.
0.  ~.0 ‘4

I t’~~ I~I .4
3. 44 .  (4 -

— InC 1. 14 1.4
(4 C C  1 . 3

5 . 4 3  1 0( 5  SC N —
= 5 4 4  3 1 4~~ 34
C Cl - I s.  (4 3 • 3

(-4 UI SC C. 3-. 4 3.. 0 — 5)
.0 14 .40 • -C . l  0 (7 54
I-. C C - 3 43-I ((1 3.. 5 0.
S 0’ C .— C CO  14 0. 1. 15 411 • Cl
I.- .11. 5-l I-I 0 . 3  3 . 4  1.3 0 .4 54

- - - ‘-I IC (4 ‘ — C) ri — .0 0. I—I I-I C 13 .5 C in I-I
II 4 — 15 1-S IN C. = I C. SC C I.-. F ~~. 3. C’. 44 0.
— 0. .1’) 4. •~~I 5.4 0 5(1 C C .  1I~ CM ‘4 .1 (4

IC II 3 5 - I  0 . 3  a 0 3 . 0 .— 14 .4
. 1-I O s  — H O C  C I . ’) 5.1 4’ IC C’ 3-3 54 0. 0. .5

(-. 15 S I  1 5 ’N  ‘N • 4, 54 3 . 3  1. 0.3 U 5 0. 3.. ( ‘ 0 0  C
5 4 5 - 4 ..- • • — * 11* 1.) 1.1 3 . 5 0 .  C 3 15 I-. 575 .  If’
3 4  0 4-7 14 05 1  I-I 5-I CC  SC 5 0 . 0  C - C C 3 Fl
5-1 3 0( 7  3 1-I 4 5-4 (4 C . . U  0. (4 0 0 0  C- .0. C 15 4-. 0 . 4  0 0 7 3 1 0.5 .-.5  .0.14 34 54 ( 70 1 . 4  C

5 - - 2  3 5 5 . .  7 . 0 3 5 4 5 4  5 4 4  C C .  • C .4 0.
5-I .3 II 413 = .4 .0 C C • 0. 0) 0 I—s C. 14 CC  • 0) .0 C> 0. 3 4 5 -7 5 -  5

. 5-  0 1 5 5 2 4 1 0 .  0. 3 3 0 4 5 3 4 3  • 5 *11 54 0. . 4 3 - 4 4  • 4- 3 1 4 3-I  C
4.1.1 3 I-I s C 0.0 0. (‘I C. 5-4 10 ( 4*  1 4 1 40  34 0 . 0 .  0 . 0  0 3 . 3 0  Ia
1-1 0 4 3 . . 3 3-I .5 ~ . 3 . 5 9 3 0 5 0 4 5 3 4 . 3 5 4  . 3 - I  • ~~~~~~~~~ . 3 - 4 3 4 5 7 5 7 0
F • C. — - -  .10 I • UI IN • ‘ O  - . 3 40  m r (1 • 1.3 t r . 0 0 .  - . . 30  . . . r 0 — 4 i  -

• (‘4 7 C l C ) 5~ . 50 ( 4 5 3 3 1 1’  • C I  3 . I 7 C .  3 0 5- 1 0 0  5 U I U (1
I-I I-I 5-. Its I — N I U 14 4 Cl — U — s- 54 5 . C.. C) In C. 3-3 4 3 -  .0 (1) — Z U I-I .0 4 1.2 61 1.1 *41 (11 .5(0 C) VI
( — 5  ‘ 1 4 5 7 1 4 I n H — i n . ’ 4 7 3- 5 H I n 5  • I 5 5 *...I f l - l-I CS C I-I 3 F M .  C C l 3 % 4 0 —’ ( 4 .- - - 1 4 0 .  — . . . S O p . 14 C . 3 4 4 f ’ I%.

— 5 . 3-. — r  . 4 . . — f l ~~ (4 r .- r  - s . . D2 5 4 4 3 4  . .fl , .- ,.- 0 C. 0 . 5 5 .  c S l 4.7 lJ 3 r- 0 . 0 0 . S . 3 0 —
. 53 0 3  34 1 4 C C C O  1 5 0.  3 - 1 4 5 1 1 4 5 3  • 5 0 0 0  8 3 3  15

.54 II 2 I a 1 4 7 1 4 # ’C 1 4 0 C ) HN I S O O 1 4 CC  C 0C111 0 3 - IC S E I C 4 1 4 4 5 4 5 4  0 0 0 1 -. 0 —0 . - -- . -- 0 I - . C
l . H 0 S l.. I5 4 1 .W I 5 4 W I H 5 4 5 5 3 4 5 4 W I 5 4 l . 5 7 3 50 0 . O 3 1 0 I. 4 1 4 3 E  I
5 C I i  (4 I-I H H 5 -H  H .  H 3 5 7 30 3  3.. H 3 . 4 4  5 - 1 3 0 . 5 7  3 . 45 -  3 3 5 7 4 . 5 — 5 -  — .4 14 543
(1. 4 344 O I 4 4 C C O C O I I. C O C O O C O I 3C O I -  .-.. .- •  O C O 0 .C 01 4 30 5 40 3 C I C l 0 . 3 C OC 0U I O C O
1 5 1 4 3 1 - 1 3 4 . 0  0 0 0 H 0 ( 7 0 UQ 4 . I 415 0. I.. 3 %~~~~~~~~~. . 3 % 3 % I 7 0 . 4 3 4 . 3 - 4 C H 0 5 5 U C .C 1 . H 1 . 4 . 0 H 0 ( 4 1 . 0 S . C .

4- 1644 .0 (0 44
3 0 4 0 0 0 0 C C Cl 50 Cl -1) .4 0 I f )  0 0
7 (7 7 N Cl Cl Cl 44 N N N N ~~ CI “4 44 In

In I I)  IC, 14- 9 3 9 5 2 .0 3 0 5 .3 = S

.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
C C  0 4 0- C 4 In 51 .4 5° C C 0’0 1 4 4 4 9 W I 0 N 3  0’O~~~~~N t f l  a U ) O N  a , 0’ 0 4 C 4 4 1 4  5 4 7 C C )  C 0 ’0 rF 4114 9 1 0 C t -  C.
mn In I n . 0 w . 0 o. o.o c .o -o w N N N N N t - N N N  r . S C W W C C C C C C OI OI OI O. 0* 01OI O I 0* 0 4 0 0 0 0 0 0 0 0 0

1414N F - IN 5 - 4 I~4 4 - I C l

IC
(7
C
S..

•4 5
C C
C a

C.

5- .5 1-~1’, 1) -3

-- 1-l (4
5- 1. 0. It
3 .3 4-4 -5 •4
0 1-. .-- C I  I-I

~‘4 1 0 1  III
- - — .4 II)  In 3.~ 3.4

5 .  I-. • • - 4 .  0* 1 4  CI
C 5~ -- C CI • :4 3-4 - ‘SI’l .3 4 3(5 14 UI UI I’.

1- 4~~~ C -.  C M O S  C
S 3 - I C  0 5-4 5-I

14 (4 Cl SI .5 C 3 3 ~ 4 S.
I— I~ III . 5=  . 5 1 4  . VI C 0 C. (0 4- CI

-
; 1 - - (4 4 44 1.4 (4 I 3 .0 C 0 0  .4

— .5 • IS C 3 7 )  3 3 NJ 3 3(1 1 C
— 5 . 3 1 I IC a) — 4.. 0 3 3-. II) 0. 3.- 1.

- • 4-- 0. .0 4.  0. 44 0. 13 0. 3 SI 0 — 0. .4 Cl
54 • (—I N 4 34 15 C .~ 4-. 3

S , .5 14 C) _,_ . — 3 3 1.7 I-. ..4 vi SI —- - 15 - . I’- F I-. * 14 .4 (4 r — 0 55 8
. 7 I 7, 4 1 -,  • I— S. 5 4 1 4 )  44 II C I - )C C) I.) 1.3 I-.

C- I 4 14 Cs . I- ‘ ‘. ‘4 3. • 5-, 3) 11. 1. 7 54 34 0
5.3~5 14 4 • C C I I  4 .4 0. ( 1 7 3 . 1 1 . 41 ‘. u .-. c s .  o
I. I - C O . .  C I ) , C. I.. .0 .1- 0 C, C - - I

~~~~ 

. s-’ . I I C — N F I 0 0 .4 C’ ’ ’ Sr N I .  . . 47 I) 4 5-. 5. C
55 5- 3 1 4 . 1 4  —I 0 a 05 4  1- 15 I-. • I -  I’- C CI - C- I- 0. 4-4 3)
C II 4) 3 1-4 0 1 4 1 4  0 .4 54 . -1) UI . — 1(4 ~ 3 . C 4 14

0 ‘ ‘ - 2 0 0 ‘ I • 1 CI .4 .4 0. 0’ 4’ 0 544 0. - _. 8 * 3 3 15 3) 0 (1 (7 0 0 3-I 4. 1.4 ((I 14 C C 0 U C 15 C .
4 0. - - 0. ~~ U. C 0 41 0 ‘ ,. s-s .- - 0. 5-. t -~ 3
• 3 . I I . ( 4 • I-i — o 0 ‘‘ 3) .3 C)  .4 • U. . I (U (U H (I 

—. 44 C C — CII. CD, SC - - 1. ) - .  .4 ., U) ._ 4.. 0 - 14 I - C 4 5- —
- -  0. .s C - C- S - 0. .s 34 0 3 4. 4. 3 3- • ~ (4 9 4 3) 5- 3-’ 3- 1. 0- 7 C O  -
• S . — C ’ • SC — —. U) U CI 140 0 0 3 .  .3 (-4 11 1.4 - 54 4 C 3 .0 4 .0 I C  • 7 *4 3 34 51 4 4 I DC C S  4 3  5-I I 3 3-3 4,4 8 8 C 34 0 C 0 34 I C-I IS C VI .0 3) • 3) 3, 5- 3) 8 4 . 0
1 4 ‘4 4.. *1 8 4 3) I 0. 0 SC 3 44 1 I) I 3) - • C. • 0. a

• C 0’ — Cl 0 0 0  CM C> • Si I- - I .4 C ( 5  •4 C • I I• .4 *1. — 0. It .‘ • 5.1
4 1 I _ I S ~ 14 St. N 1. 3) 14 — ¾) 3) CI 54 Cl 64 Cl — ~ J 7 4 It - 14 7 (5 0’ 3) U 3) I. 4 U 14

S It’ F I I )f  54 1. 1 It 14 53 4 3  3% • C’ I I % 44 4 )  — 4 . — ‘N 4 -  s. -
~ ~~ 0) p  s-i .- 3%

- -. — I •- - , 55I (4 I— 4-1 — f l  . 4 7.1 Cl CI 44 CI St -.— :1 - - II I -  - ,  V I )  I - - I ; ’ ’ .4 3 . . C. (0 —I - I I I ,  5-. (. 3 .4 5’. .4 0 1.3 0 0 0  3-I II 1- 0. 1 0. 15 I-. . 4 1 45 4  0’ .4 I • W  3 Us
.4 1 - 1’. .* I 4. 5-4 t )  t l  C (4 •14 .00 3. 0 0 0 0 04 -.  C I C I” C )2 - C) 4 0 C l-~ C 14 C C (4 I.. 3-I 4 7 54 C
I l-I S C S  1 5 . 5 5 1 4 5 4 8 5 1 .  1455 l I Z  0 5 5 4 5 5 H Z  1 5 . 4 3 3 ( 7  — C 8 8 1 4 3  3 8 3 )  N 3 3 5 8 5 4 33 5 4 33 5

57 3 ‘3 ~ (4 C I- ’ 3 - ‘- I.’ 4 -  C I C 1 3. Cl IC 15. .3 IS — C• 5 -  3.4 3 (4 0.
0 ( 4 3 C C .  0 0 . 80 08 0 03 - .  • O O C 3 4 I a C l # S . C . 3 0 5 - )  4 0 ) 5 ’  0 . O C O 0 . 3- I S iO 3 - . 5, 3 C I C O S O4. 7 )4  3.1. . 0 5 7 0 . 3 4 7 0 . 1 4  (4 3 C . t 7 3 C  5 4 1 4 P — 1 57 0 . S (4 I I I I . I l. ’4. s ’ N 3 % .’ 1 . - C .  0 . 3 4 4 3 5 40 1 . 1 ) 4 0 .  ( 4 04 3

(4 £ C) 7 CI S 1) 10 - I 0 II) r ,. I~4 55 •0
41 .1’ C IC IC 4 0 . 0  It) I S ‘ £ 4 4 (7 . — 1 •-
14 4 5 F 4  (4 (“4 (7 (40 (4 (4  ‘1 * ‘1 - I 3

( 5 1 7 ( 1  O t’I o O O O O OO O O O O O O O O O O O  0 ( 4 0 00 0 0( 5’ 1 7 .,  0 I ’ 00 I ’ S O O O O O OO o O
- . - 4-  7 3) 04 5 -  44 414 .0 515 40 N 3 0(0 1445 SW ’) C N a I’ I ’  75 155 .0 47 10 54 0. 4’ (1) 3 IA C F 3 Cl 0 4 1 4 4 5  S *1) 50

0 1 ) 5 4  0 F) - 14 545 (114 I45 (1 II 445 44 II  4 In In In 05 44 IC) 4* 54% 14 3 .1 3 3 3 3 3 j 5  C SI SI in VI 57 *15 51

----.5 ~~~~~~ -— -— - --- -~~~~~



4. -- - 4 .- -- -- - ‘- . - - . -~~~~~~~~~~~~~~~~~~~~~~~~
-_  - - -  - ‘ -~~

a

14

CI 4.
(4
.-I 3
4 0 04
.4. I-I 40

C S
U 54
51 . 4,’. 5—I
C L  (4 0*
3 - 4 3  0. 4,4
5 0  0 C
4 4 3  0.
3 ) 3 4  - C

C C 5-
5 4 4  VI 5-
II 1.4 -
5 4 4 4  33 0
3 1 3  C 51

.4 0. I
U S C  -• 4
C C .  C” • 4 13 0 H
53 5) — 54 44 U
I-I . .4 • S 13 0.
£4 13 • 3. 1. .4
47 .0 Cs 0 5 4)4 0 4.. C

0 C C .  0 4- a II 43 I—I 14 0 *0  0 13 Cl
o C It) C — It) 0 010 .0 0 ID
Ill — 0 . 0 0 3 1 3 3  41 04 0

I- 0. 54 0 0 -_ — 0 (1 F 14 3
C + 4-. 4-I 1-I 3-. 0 0 0  0 - .  C C
34 3. C C  4— 14 34 4- a) 5 4 4 - 5 4  54 5 4 .

14~~~~ 0 4 4  0 44 (11 .5 0 Cl 0 4 — o . .5 s-- —
O .5- 14 1-I I) 4-4 S ( 4  4~4 1 )  1) 0. 0 0 0  0 D l.’

4’ s-4~~~ 13 - 4-4 4 - 34 33 0 1.7 54 (5 1 - 1+ 4 + 4  0.-
15 3 I L  0. l.- 4 4  . 5 ( 4  ... 4 .0 34 1 43 3 ) 8 5  13

. 5 1 4 0 . 1 414 I-I 3 3 4 4  13 41 0 4 1 0 . 4 3 4  Cl 3. —.-- -  .— C 4-I 14 4-4 1 - 4 5 4 5 4  _ - 0
5-’ .3 * 3) IS 3) 44 U CC  0. 3) 4. • 5’ 0. 1.14 a 0. II  C) C 3-5 7 0 .  3) 3) IS 3 14
+ 3 0 . 4 4  0 0  0. 3 - 4 3 2  34 C > C I 2 C I 4 4  1 4 ( 4 0 . 0  34 14 0 3 4 0 0  + 8 4 4 1 . 0. 34 3) 0 ( 0
34 • 8 0 . 3-) 5-48 3) 13 • ~~ 5-1 3 3.1 2 4 .4 . 3 5 3  14 14 5 4 ( 4 5 4 5 70  C . 8 0 . 8 L  .434 3 5 4 8
3 14 I 4* .4 I-I CI ~~~0 1(4  34 • .  r • C- 44 (‘4 I I 2 CI 0 a I a r -I .0 0 C 50 III 3 ‘ I
C I t  1~~~~- . 3 )  44 4-1 3 ) 5 1 7 5  1 C’ 1 1 4 . 1  • ( 4 0 0 0 4 4*  — I 0 . U 5 ’ _ - 5 4 3 ) 1 4 H  5 5 0 54
4 ’ 3) II 3. fl 47 .4 III I 4 3 I (7 sO In 14 4-4 5-1 4-1 ID 41) • I 3 1—I 13 1-1 14 0’ 4.3 53 14 .41 C 33 m 3) U #4 U U I I 47 IC 3) CI 3)

1 1 3 ( 4 171 . 0 U 4 7 5  1044 ( 4 0 1 9111 IC Sr — II _ 5 I 0  (‘4 10 = 5-4 1 4 3 - 1 114 14 5) 3 • I • 4’4 ) 1 . 5 . 5 — 5 -0 4 4  • I
13 . 3) 5 .  • 1 . 10 0 .  3 . C r O * 1 —-. .-- 3 . 1 4 S ? 0 D .  4 1 4 0 C y  - 4 7 4 4 5 4 0 1 3* 4 0  P 1 Z . 4 C 7 I CI I S J 1 t C
3 4 4 4 9( 4 1 4  C l  4 4 3 4 0 * 5 714 1 4 7 . 4 5 4  4 4 5 1 4 53 C 1 0 5 ) 0 0  3 ) 5 3 0 1 4 5 7 ( 4 5 4 4) 1(4 4 7 3 3 0 .
• 1 4 U’I 4 . I S 0 5 - 11-1 FI 4 1 4 4 ( 4 5 40 5 - 1 44 0 4-. 4 4 0 4 5 4 4 3 1 )  U I-I 0 0 04 - O N  . 1 5 4 71 4 1 4 1 4 1 4 1 40 5~ I S I U S

14 14 57 54 4-4 4-4 .4 I-- 1 4 3  -4 ( 4 3  47 4.4 II  414 14 44 4.4 ( 4 4 . 4 3 IS 4. I-I C I  3 4 . 3  5.4 3 4.14 1414
1 40 04  C O C C 8 3 -) 1 40 3 0 0 . 0 30 1 4 1 4 1 40 C 5 3 1 40 1 40 8 0 0 8 1 . I3 - . 1 . 1 4 80 0 . 1 4 0 0 C 1 3 I V C U I O C S . 3 - 15.
H 1 3 0 C .( 4 0 0 . 0 . 0 . CH O H O C .O 0 . 1 4 H 5 4 C O D I4I H 0 H U 0 . 5 , ( 4 0 . 3 ( 4 H H 0 . 0 3 H C 4 0 0 . 5 7 8~~~~~ H 0 4 0 ) 4 3~~~

741 0 50 0* 0)0  0 (‘4 13 40 44 CD 3
In IA 515 4) 3(5 1) 3(1 IC 0 ID ID N N C
3 1 3  C 454 .0 13 13 C .0 .0 (4 54 13

000 0 0 0 0 0 0 0 0 0 0 00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 00 0 0 0 0 00 0 0 00 0 00 0 0 0 00 0
1 4 7 5 f l 3I A I C N C 0 4 O r 1 4 4 4 C I A C t - 0* 1 3 0 r P d n 3 v i C N 0* 0 4 0 3 ) 4 4 4~l S I f l C t - 0 0 40 7 4 4 4 4 3 4 7 1 0 C ) C 0 4 07 4 4

4 7 4 7 4 7 1 5 4 7 1 5 4 7 4 7  C C a I C 0* 0 * 0 4 C U ) 0 ) ( 4 0(O’ 01 01 0) OI O’ 0 0 0 0 0 0 0 0 0 0”
4 4 1 4 ( 1 414 4 4 1 4 1 4  0 4 1 4 1 4 4 4  (14 44 4-1(14 1 4 1 4 1 4 1 4 1 4 4 4  44 4 4 1 4 4 4 4 44 4  (4 17 0 4 4 4 3 7 1  (‘4 (4 (71 44 4 4 4 ( 4  Cl 1 1 1 4 1 4 1 5 5 1 4 0 ) 1 4 4 4 1 4 0 )  In 11) In

C

0
C
C

13

‘4
I)
.4

Cl
1$

1-4 33
(4 C
3) 0.
I,
0 3(1 4
0 44 I-I I 5-

14) 3-3 5.1 14 —I —
4-’ 0* 13 0 3)

.4 3 Il-I 0 (55 —. 5-4 3 3) 4.

‘3’ 5-- 5- ~1’ 54 • II C — 0
0 13 0 .3 III 3)

C 14 3) 0 0 4. 0 13 34
— I C 4— C 4—4 0 1-. 0 — ~

_. 
IS ~~ c— -, z

( S  . 4-1 II) 44 I.. 311 54 It’ C)
-4 1 0 — 0 0 14 . 14 0 Cl 1 3 1

-, 14 0 33 Cl 5, .3 III C) 1) I..
- - C 0 05 4-I 44 44 1-5 47 5-. 4-4 C C C  -
4.1 I 1.1 .5 —3 I 0 5. 4. 14 44r 5- 0 44 . C .53 0 Cl Cl —
0 3) CCI  C I) 4 - 3) 04  *1 C 3) 0 01 3  -
54 5- 3 C I  3) 54 aD. 3) 5 , 5 , 1 )  -

3) 1) 0 0 . 0 5 - IC 51 1 — .0 .0 C 3- 3 3  .‘— C 3
.5 4)) - I—I 13 (4 54 0 3 II 4. “I 14, 0 II 44 54 IS a. 4-I 3) 44 0 5- C
3 3 0 1 ’, 3 ) 3 3  I-. I C C  4 0 7 3)  00 .  • C . I-’ •4— 1 3 0 3 ) .  • .4 3 - 1 00 ) 3 4 3 )
0 4 4) )  C C I  . 1 . s %  3 3 3 3 0  .0 1--I .40 34 1 4 35 -2  C l - l C d  C CI 0 40 1 3 . 4

4 4 , 43 3 )  UI 33 *1) 3. C 1.5 111 1-I 34 • 3 3 - 1  .3 I 3 4 1 . 8 1 0  34 • 8 3 - 4  C 1 4 3 4( 45 4 5 40  3)
4 ’ • I I 3) (4 34 5’. 4)1 (7 (7 1-I .4 171 I 3) 1 .~ 3) C C .  344 I • 3) t i C  I I I U 4

(IC C- — IN C U Cl 3-I D. N • C N — 5  3 II - — I 11’ 33 14 0. — 3) 3-4 1 .3 47 (‘4 (4 0 C O  I
U, III N (.1 1 (  I l  S .5 3) I 3) 1713 14) In DC 4 155 I I U •‘I (II .4 — 4 3.1 5 $,. a II) — I 4 0) 11. 47 CI S C) CI CI Its I I  (5 CI

• (41 • CI ( 4 ) .  411 0. 0. 13 ‘0 C (1 C U  ‘ 3 4 ’  13 1314 3-) II) . 7(4 3 45 0’ 4)4 .‘ 50 ~ )  ~71 51 11) -* 1.4 I I I (0 • 3 3
4 ’ C - 1 IS I C-. 3. • 3. 47 11. — 03. - 13 C 1(4 4 1 3  (4 5- Ct -- IS 0. 5. 1 Ct r)  .3 44 ‘4 3 . 1 3 1  4 4 ) 4  Cl — It

I t ,  C Ui 44 4-. 541 3) *44 ( 4 0 )  3)) 05 C 1(4 0’ 4’ 17 3) I — P4 5-4 (‘1 1; (‘4 4 ’ 3) (11 I ~“ 0 5) Cl I-. 3)
. U ) 1 4U S l - l l-I C O II I-I . 3 9 1 4 O 1 3_ . 1 4 3 4 3  4 4 4 C 1 - I3 - . C O 5 4 I S C  0 5 - 1  C S C 5 74 3 O U 1 4  0 0 05 4 4 0 1

.4 5- 1 4 3 )  14 C C C 54 C5- 4’- 4’ 44 4-4 (4 C 5- 5- 4’. 44 33 l-l r~ 5- C I-I C -l 14 II  5 4 ( 4  C 11 15.554 C 3)
5 3 1 4 5 ’  5. 0 80  CI 1)1 0. C 3-50. 0 .00 0 CS 0 5 3 4 3 -.  0 4.. 08  0 0  DC 5. 4. 1.1 C) 8 3 - 35. 0 4. 0 3 0 0 8 5 3  5. 0 .3- IC 0 04
III I-I C~ 4-4 00 .  3-. 5, 5 7 4 4 0 .  0) II 5)34  I) 00. 0. 1. 4 0. 8 4-3 0 4-4 00. 31.7 0. 54 4-4 8 Ii 0.3 1 40 1 40 0 .  0 5 4 0 . 3 5 7 ( 4  4 - 4 4  3-. Il S

11) 0 - - IA III 47 417 47 01 0* 4-3 3 40 0*
44 114 44 511 514 1) (55 41 (15 *7 (1) 54 * C 54 3

7 .0 S * -, -3 4 S 54 54 54 5 .1 4 13 3 C

0 0 0 0 0 0 0 00 0 0 0 5) 00  0 0 0 0 0 0 0 0 0 0  00  0 0 0 0 0 (‘1 0 00  0 0 0 0 0 0 0 0 0 00  0 0 0 0 0
• 04 4 — 44 In 5 5) 50 4- DC 040 7 4-1 45 S It) C 5 4 0*  CI 0 454 4) 3 5) 40 4-- 0* DI 0 44 (4 415 3 5’) Cl 54 50 Cl 0 14 (45 414 S WI 40 1-3 Cl 0

4)4 . 1 - 14 1 4 . 7 1 ’  3) 4 4 4 44 4 ( 1 4 4 7 5 ( 1 ( 1 4 4 4145 7) 515 14 115 IC) 4 4 4 5 4 4 1 1 )  3 0* 5 S 3 13 S S 5 13 5 7 4 7 5 7 4 7 4 7 4 7 4 7 5 7 4 7 4 7 4 0
(4 (9 75 (4 414 145 (4 04 44 l~4 44 (‘1 1(4 (II 574 471 (‘1 (14 5 7 1 1 4 1 4  CI (‘4 (4 (14 (‘4 (4 IN (‘I IN (4 IN P4 414 44 (4 (‘4 4-4 4)4 04 IN 445 (1 114 44 IN 4444 544 IN (4 44

- ‘ 35

LA



r 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

H 3. 44
4. ‘.1

If) (45 5.1 0 34~~~54 43 IA 3. # 1 3
40 54 .4 I~ 3) C I

5- D. N DC 0.14
-
‘ - 17 0 5- 1 - 0  1(45 44 11-

- 5-I ~)~~I 1 - 4 4~~~~ I C  O~~~~~. ~~~ 4)
4-4 IA .0 (4 47 H I-I 14 5.4 - 3-4 -5- 0 C C l  0 5 -  5 - 4 4  - . 4 4  5 - H
4-. 0 5, . 1  001.. 5 4 5 4  0 4 . 5 7  4 . 4 4

C 3 5-4 • C I-. 3). 3 .  I. 7 3 I  3 . —
C 5- 3) 5 - 4 4  4 4.  4 4.  4 4 .
0. -. 0 3 0 3 3 5 4  H 4 4 I  5 4 . 5
13 13) 17 5 - 3 .  1 ) 0 3  -. .3. I I

— • IS 1 C1 4 3
1 7 1 4  C 1 7 1 0 . 4  .5 I I I  4.4 3 .4-4 3 4.4 13

34.34 44 11. 3. 3 1 3 30 1 9 5- 5 - C  3-1 .- C ‘-• C
C 4) 13 LI 3) .4 IC C C • DC 3). 0.  43 0. — 0. -
C U  . 4 5 - I CC 3) 3) • . 0 . 0 1 3 )  3) . 3 4 .  3 ) 1
.444 3) 12 I C .414 4 4 3 ) .  5 1 . 5 ( 1 0  C.. 5 - 1 0~~~ 105-
3 3 ( 4  4(4 .1(7 43 3) 3 . 5 4  - •1 I  43 3.. - 0) 3 3 . -
I I  3 II1~~~~~5 C •C~~~~1- lA S  1114)  — . 5  • 010 .47 . • II I.-4 1 - I 0 C )I f l 3 0 1.4 0 3 4) . f l .3 C)

O C C I O 5’ 5 0 4 4 1 7 4 4 4 4 11 10 *7.. •H I..5- C ) I 3 ) 4 C I S 5- 414C 1. ’ 4 1 4 C 3 - 3U.
N~~~- 1 3 5 4 1 30 C  C 4 4 1 3 4 1 C~~~~~ 33 0 . 4 4 4- N 4 -~~~~ 54 5 4 7. .— 54~~~~~~~~4 4 4 0

I-I C 4 4 3 )0 3 ) 3 )  33 0 5 4 2 I-I 3) 5-I 5-1 3)
3 3 . 4 5 40 3 3  1054 C 4 4  4 1 0 4 - l C D. I C C  3 3 O 3 3 C OC 4 . C0 3 3 . 4 4 4 0

54 H D .* 1 4 3 3 ) 3 3 3 3 # 5 3 33 ) U .4. 0.
4 4 3 3  33 H C -  5 - 2  H H C  • ~~~~~~~~ 4-4 33 ~~~ H C - 1 8 3  0 5 )
5 00 0 0 C 4 3 4 .0 0 . 0 0 50 8 0 4 40 4 . 4 . 3 30 3 00 3 - . 3 3 0 0 5 0 0 0 0  1405
3 4 . 0 0 3 3 3 1 4 0 4 40 * 4 0 0 . 5 . 1 4 0  4-4 I-4 3 0. 5I. 4. 14 l-4 3 4. 0 0 . 3 3 0 4 4 4 7 5 4

•0
Cl 1)0 0 0 447 IA (4 115 1 0 II) 4) 0 0
010 0) 14 47 P- 0* •~I~~~I~~~44 1- (4~ 0
I O N  IC IC - ID 3 0 5 0  N 47 47 54 5 4 4 7 4 7  0

D 0 0 Q 0 0 O 0 0 0 0 0 QO Q O 0 O 0 0O OC ) O Q 0 4 )o~~~~~~~~~~~~ øt,
5 7 4 0 4 -  0 * C l0 3 ) ( 4 0 5 S 5 ) I C 4- 3 3 C l0 3) 4 1 0 5 S 5 ) 4 0~~~- 5 0 C l 5 ) 1 -4 4 4 4 S 5 ) 4 0 )--

0 4 4 1 4 0 5 4 4 I n 5 1 5 I n 1 4 7 ) 0 0 ) 4 4 I n ( I 1  II) 144441111505444)0505444)144)14441405

3-4 -
5- CI

44
Ill

C
C C 3)
44 5- 4*
0 3 3 3 3
5. .01.1 C

0. 4-. C
4. 3.54 0.
0

— 0
3) N 44
0
4.4 C O  C
CI . 14) I
.4. .-.54 I
Il lS) 5-4 3 5-4
5-1 3-) ~~~~ C 5- 3)
3 4 4  C C
0 .-I 3 3 3 4  .4 I

C ( ( 40  • IC

33). IS 1 40  . 414
C) I 5 - I ’ I C

- ‘ 
I l) . C — 0 .  3) N

4 - 3  5.3 3 • 4. — 04 4  05 VI I
33 C C .5 0 13 3 ) 4 1 7  51 0 14 (‘4
C 0. 47 3). 3) C Ill I (14 05 I—I N CI 41)
3 C .4 34 ~ C 3 3. 1 IC 34 3. 3. IC DI
C C  I 33 5.1 3) III)  3) 44 0 40

1 0 1.4 0 .4 Cl 0 5 - ’ — 3 3  0 Cl • H ~~~ O 17
0 1-I N-I .4 13100 0 .3  4 44 4  4-. I~~ l•l DC 0(5~ I 0

U - 0 1- 3 3 1)  • 05 5) 5 -3 3  .31 3 H 1 3 . - 3 - 1  IC H I-I
I.. C 0 3) 4 0 4 0 4 0 4 0 4)  I l I~ 1 4 4 4  0 - 5- C 14114 0 5-
. 4 8  13) .4 01 1~~C 3)1 0 13) 13 4” I-4 44 0 1 . 3 )  54 0
D C C  — 0 0 0 0 0  10 N .  13~~~~~~~ 54 .4 3 ).  5 - C  54 DC 17 33
03 )  - .4 5 4 5 3 5 4 5 4 4 .  • 471(7 5444 - Cl 3 0  5- C 3)

0 5- 0. • I C  3 1 4 1 ) 4  0 — H O C  08  0. 5- 0
5 3) 5- 0 0 0 0 0  — 2  - I - • C  44 5.4 .0*1432 4 3 ) 0  - • S
33 IS 1) (3) 1) CS (3) 3-1 I) 3. 5-4. • II 3 3) 54 0 10 5- 0 5- 3)

3 0 3 ) 0  4.1 0* ~~~0* 5- C44 IC 0. 03 4 4 1 0 5 - t n  U145 4 7 1 4.  113 43
05 . 441 0 0 5 -5 - I n  4130 C I-. 0 .C5 4  3 3 3 3 3 )  4 4 5 4  5- 3) 5 ) 4 4 0 4 0 54 5- 5 -4 4
3)-I 3 ) 3 4  3) 0 102 .40.33 03 3 ) 3 3  C CI  4 4 0 C C  0 . 5 1  0. 0 3 3 3  . 3 ) 1 0  C C  3 1 0 3 -
5 3 4 . 1 4 4 4 7  C 3) 0. 1054 . 3 00  C C  .40. 3 P . 4 4 0 . 2  3 ) 4 4  3) 1 4 4C 1 0 013 3 •  . 3 ) .
4 4 1 0 5 2  II) 434.. 44,3.4 I.4 U.4 C l-I 3) .  C~~ 10 33 .3 C .4 1 0 8 5 10. 8 4 3  C . 4 5- 4  . 4 4 4
.42 a 3. 1 4 40  47 1 5 .  5 - I  5 051033.1 .51 3 54-I 3 5 0 3 ) .

• 4 7 0 5 )0 0 0 ( 3 )  .44 I C C O I N 3 ) 4 4 1 0 5  110 I C .  303) 1 1 .1 
in e CI (‘4 50 3) 0 44 51 3 - 3 5 3 4 141 M I n I - I  11) DI • a U 00. .13 5) I 0 (I • 1-4 1.4 00  II) 13 0 5.4 0 DI 0

3) U 43 II) 140 5 5) ~.3 • I I • I’ I 1 ’I  0 13 ‘11 5) ~~. • (14 IC 44 5-4 0 5.1 11) 0 413 ‘.40 • 5)  — 1.1 0 0. 03 10 0315 0 1 0 0 3
~~~(0 3 3 4 4 5 4 1 3 . — i t )  C 4 f l 5 3 1 4’1 .1D14441 1 ’ 40IC 5 - 4)40 1135713 00. C . b I D5 -0 C . — I D 5 -  0 . 5 4t - 5 0 C 1 5 4 0 4 - t I - 1 5 0
44 5138 3  54 43 - 5) 5 ) 0 * 0 *1 0  5-I 5-I 5 * 1 0  5 1 4 5 00 3 4 3  N-I $4 II 0.4 43 4-. 05 4.
. 4 3 )4 - 4 7 4 4 3 3 05 - 0033 0 0 0 0 0 3 - .C O 5 4C P I - I 1 0 I 0 l 4  .0414C O-s I - l . 4 o 0 - I .4 P I C C I . 3 . 4 1 I0 3) I 4 o . 4 N 4 CO

3 3 3 4  . 53 4 4  33 3 ) 3 4  . 4 3 3.5- 1 5 3. 1 5 4 40 5  54 50 5-4 05 5 4 1 05 -  3 .0 5  4433  4 4 3 3 5 - 433 C~~~~.4 4  II  33
‘0~~~~ 5 ) 4 . O 0 4 30  S M 0 . 4 . 4 . 4 . 4 . 5 0 0 0 $ S 00 3 3 00 M 4 . 0 4 . O 00 5 3 0~~~ 0 04 . 4 . 3 p 0 0 4 . 5 00 0
4.’044 (40 .1 ,  0-40140. 33 5-4 1 4 5 4 5 4H 0 . 0 . 0 0 . 4 . 4 4 0 . 4 . ’. b 0 . 0 5 4 4 0 4 4 00 . 4 . 4 3 ) # 4 . 0 . 0 . 0 4 4 4 4 0 . 4 4 0 . 5 . IO NI N I 5 1 C S

Cl Ci Cl
0) .0 40 540 41) 0 01 -  It) 0 0 513 .1) 0 (4 4’4 1- 0
IC 47 4.  5 4 0  7) 1 3 1 3  1 3 5 )  0 4)4 IC) 49 IC) IC OS 0) 01 0
C 13 3 IC 50 14040 4 0 4 0  IC 40 IC IC C IC 4 0 5 0  ID 54

U
00000 5 ) 000 0 0 00 000  p 05 )0 00 00 0 05 )00 00 0 0 00 0 0 00 0 0 5 )0 0 0 05 )00 0 0 0
0 5 1 3 5 ) C 4- 8 0 . 04 1 4 4 5 3  .144054 3 3 0 . 03 4 1 4 0 5 3 5 7 4 0 5 4 0 * 0 1 0 U 4 9 4 4 3 5 7 4 0 4 - 5 0 0 30 3 ) 4 1 4 4 5 1 3 4 7 4 0 4 1 - 5 0 0 50 5 1 4 4 0 5 3

4 4 4 4 4 4 4 4 4 4 49 4 4 ( 4 4 4 4 4 0 5 1 4 0 5 4 4 0 5 0 50 5 0 5 1 4 4 ) 1 3  0* * 1 3 1 3 4 1 1 3 0*  1 3 0*  5 7 4 7 4 7 5 7 4 7 4 7 5 7 5 7 5 7 4 7 4 0 4 0 4 0 4 0 4 0
1405144414 1 4 m 0 5 m 1 4 I n 7) 1 4 0 5 m 1 4 4 ) 1 4 I n 4 4 5 C ) 1 4 0 5 lI 1  (11 II) 4 I ) 4 ) 4 4 1 4 0 5 0 5 t C ) 4 4 4 4 4 4 1 4 1 4 4 ) 4 5 1 4 0 5 0 5 4 ) 0 5 4 ) 1 4 4 ) 3 3 1 4 4 5 0 5

36
---4

hL, IL



-

~~~~~~~ TI 
~~~~~~~~~

- - - 

~~~
TiII5-TTI 

~~~~~~~~~~~~~~ 

-- -

3-4

1 . 1 4
I C
.3)-

5,
3 3 0
10 1.3
0. 4-4

11.4
4 - U
44 1 4
11~ 4.0 131
H
43

01(4
1 7 4 4
5-4 --I

11) 0 131 C C
C

a- 4 4 14 0 4  5)
I C _ C

- - N .0 17 C C C -  H Z  40
— C 1 3 C= C  5 . ? .  (1

$ I 4 ,... II:1 C11 114 51 5.1
1 40  — • • 4 4 5 -

53 13 14 C..- C - I A I! 5 4 3 3  5 0 5 4
- - .1. II  5.1 44 5.. ~~ 33 . C C  44

I. C 3. -~~ 414 14 Ill 14 5)
I C 4.4 C L )  0 5 4  3 1 3 0 1 .)

1. -~ I’S I-. C .  1314-
3. 33 (N C 45 33 5- 33 5- 5 - 5 -  & Ii) 10 1-
0 14 ‘~4 (14 ...- C 10 .5 3. 4-4 4-4 I—S 5) 3 I-I 4-4 0 0.
11 I~4 (14 4 — .— C I , I I/I IS~~~. 4(7 13 H II 14 1)
~~ 0 — o — 3. ~

— .~ 0 I—I -4 C C II’) (II .4 3) 3) C
p 13 C I 3)4 (-I 5- 0 — IS (3 3) C C t  47

44 0 54 33 111 3)2 0 44 04 0 5) 0 44 - C 1 0 1 0 4 1 1  0 5-C C 0513
5-. 41. 0 a-- 44 1 4 . 3 3  04 1-. 5—. 1 5.4 1 3 a - 3 3 3 . 0 .  4-. 1- 4 4 a 0 1

111 0 54 (7 1- .3 4 - 4 1 0  14 C II  1 0 5 1 10  - 4 4 1
01 0 1) II 0 + 5 -5 -C  3. 0 33 0 4 . I . -  5* 0 . 1 5  C ~~~~19 a -
.4 ( 7 0  3. ... 3 3 3 ) 4  5 43 .  ...-3) 5.4 0 1* 1 7 1 4 1 7 1 7 1 7  4 ) ’ )  . 5 10  0 I l )
3) 3. a-- P. — C IC -0 — 0 5- 5-4 a-- U • . C  0 -.. 5-I 4-I 0; • 5- I

— 10 54 3) + 0. 5- 3) 0— I I 10 C 43 1-. a-~~~~~~ — 0~~~~a--a- (7 4-. .4 3) 3-) IC 5.4 .— 5-
03.. U 3 )C 3 3 3 . 3 3 . 5 3 3 ( 4 3 3  (5 0. 0 0-4 0-4 H 5 4 4 4 . 4  0 3 4 3 3 3 ) 3 .  3 3 . 4H

.4 1 3 . 5 )  5 - 4 C . 4 3 5 - 0 3 3 +U I 3 )C H  S I 1 55 -  I..I I14~~~~~~~~5-I... 0 1 . 4  CC  1 5 -5 -
It Cl t. C 1.) 1* 51 .4 (4 I-I ( 4 1 4 3 )  ‘3. U Ii 04 4-1 33 3. 1 1 5 3 3 3 3 3 3  IC 1 - U  01. — 1 -l I-  C
4 5.~~ I~ I 01 4 5 0 5 0 - C.. 1 . 3 . 3 33 3 5 - 1 . 5  1- C 3-! 0 3. 0- 3 3 4 1 3 . 3 . 3 . 0- 1 -3 3151 3 ) 1 4  44 0 - 0 .
33 IA I 11 01 3. .43) 141 II 1-1 I~ .44-4 5-1 5- I I  131 I I I  I-S III • II 0 3 - IC) 1.1 1-I l-I 3) II PS III 5. 0. Il 15 $ 4 1 1

11 I C 0 51 5. 4- , C-I • 33 I 14’ a- 5 01 I 41. I! 01 3). C- CI 0. 1 — (,~ — — — (‘4 1— 01 .5 4.,— I ~ — . IC~ 04 I 4-I It I-’ —
C C 14 3 14 0~ :9 ~- 11 i.. 33 1~-. 5. - 54 — ‘1 0. 3. I-I 11) 1-. (-1 4- 1,1 3-1 1-4 4.. .j 

~~ 
_ 54

33 * C C  3. 33 .4 II 5. 47 313 3) 4.. II .4 N-I C. I Ill I 33 3) 33 41 13 3) 1-1 I4 (. I IA 4—s 131 .4 05
4 * 4 4 0 3 .0 4 0 5 1 . 40 . 0 1 4* 5 - 3 ) 5 - I  1 0U~~~~~C 3 3 0 4 1 .  3 . 0 40 1 - .  1 1 4 1 4 4 4 0 . 40 4 . 4 . 3  .1-I I I - 4 33 1-4 I A U O . 0 C
0 4 3 ) 5 4 0 5 ( 4 5 4 1 4 5 * 3 3 4 3 5 1 ( 4 C 4 -. 3 3 4 C 3 3 5 4 0 0 4 4 4 1 - N 3 ) 5 . 3 4  4 • C H 3 . 1 4 3 . 5* 0 . 0 . 3 . H C 5 4* E 3 1 4 4 3 ) 3 3 I - ID.
47 4-4 15 33 .4 5- 33 3) 1-4 (3 3301 - -— II 33 I--I I.-. 0 114 0 5-4 ~~~~~~~~~~~~~~~~~~~~~ IS I-I III 5- 5-
03 0 11 , 0 5 .0 03 3 ( 7 .5 .0 4 3 3 3 30 0 . 0 . 5 . 5 1 0 .0 5 . 0 . 0 . 30 5 . 1 4  U U N  0 3 3 4 .0 3 -. 0 5 . 0 . 5 . 5 . 0 5 . 3 30 4 30 C 5 . 5 . 3 - .
U 3 3 O H O HU 1 5 H Z H O 0 .5 . Z H I I C 5 - 41 2 4 4 4 4 3) 0 .4 7 4 4’ ) ’ ) H H 3 ) H 1 4 4 7 5 4 4 ) H H H H 3 ) H 0 I3 - I O O H H 1 - I3-4

11) 0 111 3 C-IN 14 0 0 0 0 0 0 0 IA 0 ..1 ID
7) I’l *1 IN 04 114 04 3) III 4. 57 II) 0 7 ) 0 444 1 3 4 0 1 4 0
11* 1)4 (4 (9 414 414 44 114 (4 (4 (4 (14 1 4 4 )1 4 4 4  414 1)4 (14

0 0  0 0 00 0 00 0 00 0 c 10 0 01 3 30 0 0 0 00 0 0  00 0 0 0 0  5 ) 0 00 0 0 0 0 0 00 0 00 0 0 00 00
4)404- 40010 0314 3 13140 4- 33 010 1- 41414 3 .1) 5054 4 0 0) 0  1 4 4 4 1 513 5 7 5 0  4 0 5 4  4 3 0 ) 03 )  (1111 C In 14054 4 0 0 10  4 4 1 4  C I A
113 131 113 113 .1) IC ID ID ID C ICC IC 140 104- N 4 7 4 7  47 5 4 5 4 4 7  47 4 7 4 0  1 3 ) 4 0 4 0 4 0 4 0 4 0  4 0 4 0  4 0 4 0 0 1 0 1  0 ) 0) 0 ) 0 ) 0 ) 0 1  0 1 0 )0 0 0 0  0 0
0 0 0 0 0 0 0 00 0 0 0 0 00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  0 1 - 1 4 . 1 -

IA
114

P.
— a

I- -.31 C
5) (14 1-4

C
14 1-1 5-
19 .4(4

5.1 3 4 - I
3)333-
.4 I 3 . ’.~

4 7 1 .11 04
— - r.I ..~~~Ia 04 I
54 .111 1 I

10 . 1 1 0 3  C 33.
5.. -3 0 4-4 I 1%
111 3. 3) .3 — I 1

0 - 3 ) .  C .4 • $
— ( I J I  . 5  }_ I II-; U I N a - ( 4  I C —.

• - ~~~ I,4 .,.I — 1 —C _ _  4
5-IC 4 1- 1 S.. 1 14 5- 4-4 5%- n  S-I C - S r .... I ’ 4 T h .  .4 1 -  .
4 I. I—I C I — 33 I I-’ Ill

S — 01 ‘.—S I I — 0 33 1.4 15
- 1 1’! 1’ IC I/I C SO F-  It 54 a— 14 1-

11 15 J 01 I 3-I I 0 14 I-I C I 5-I IN
I I  I I  - 1 0 4 1  .4 11 0 33 — 3—I ci 01 5.3 IN

- I -C 5-. I ;~~~~~~I 5- 0 CC —. I—i 0 0 0 3. F
- 4.1 3 3 1  I I  I I C I I .4 4--. c... C- c o . c
LI. 0- 3. I I  (C II. ‘.~ I ~. ‘-I. 0. CC) .5 (4 24 5* C 14 3. .-
~ ~‘ ~~ -— 3-1 0 ‘4 C .3 33 r I-I I’I ~C: 51 14 r I

C~~~~~ , . 4 - - .t l ~~~~. i s rS  04 — = S C O  C 13 1.. r
- C l’! I — C I I I a- I I- 1- ’ —C (4 1-I )- 54 —
I j  — 44 4-~ 4 0 04 C 4-’ .4 I II I- -I- — I-. 47 f-I 1-. 1-

4.I C .-4 U I 3 3 I I  D I 3 )Z  C ~~ 4 17 17 . I- 0 0  0 I II .5
- 4 1 3  -“ C 1.4 .4 4 I .-4 I 5.. I I—I 1-- C C — 0 0 0 C • I-I I C
.14 .1 a- .4 a 5) 4 ‘—4 I 1-4 1. 5) — 14 C~ . 4  —4 1-4 54 4) 44 33 11.1 IS I-,
IS) II. If. .e — ~ C — U — I 17 P-I 5- 5- 5- 5- 5) —5 5- .5 .4 D 01
C I S 0I — S Z C 3 ) I  CI.I C 44 — .4 .544 I-I 0. 0 3 3 3 5 4  I . 4C  a- 0.
— — — :11 Sr. — 04. .1 CI ¶ ‘  33 01 0. 33 0 33 3) 11 I— 01 5 4 3 3  4- U I .3 33 C 33 01

0— ~~ 0-1 0. 33 4 0. P’I I 3) I 5-I 0.1 I— C 43 • 4 .4 3) C 1- 1 3-1 4 (CL 54 3. 1.4 LI 1014
- 4 0 5 3 3 0 1 1 9 C 1 3 . I CC 0 4 I . . 0 4 0 4  5) C D C ZC O C .  33 s . 1 4 3 3  1 CS) 4 . IH 3 - I I4 I4 5~~~~~ 0. 5 4 0 . 3 3
0. 10 10 I-I 33 3-1 II) 3. C 0-4 U .1 5-4 5-4 .4 (7. III 010. 4—I 5-C (4 3. 1.-I .1 3. Cl 4) 33 10 • 3. I

1 - .  14. 41 C I 40 .4 .33 13 — 4 1 - . 5 II!, a-I 3. 51 5- 33 — — 0 I I (1 14 In  43 0* (7 I n
C C-, OS Cl C #1 4-1 5- ’ 3)5 I I—’ 5- 54 I II) C a -  $41 15 C C IC C S. (1 a— C. C. Cl 0 01 1. I—I .1 I 0 a-- p a  — 5.,

I a  ,t 13 .4 31 .4 I I I 1.. 04 C Il I a- 3-I Ill 1 3 — 4 4 3 ) 1 1 1 - 0 4 1 1 4  1- (11 0* 51 01 III 1.1 3-1 Cl] 53 — 3) 0. II I S • U
P 1~~ 5 S C 3-- 1. C 3 3 1 0  5.1 3) 0 . : )  1- — 51 - So C — II  .-. -r  I~~lI a r - C 5% . . . -‘ i I t * t- •-

. . ; - I - - I ’L I I . L.J . . I C ,I. t ) L -  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ n I _ I c - -- i.. ~~I I SC I/I 0 47 7 5-I 4-4 4-4 II C l-I f l1  I .  1 5-’. I—I 1’ 0.’ 3) 5— a- 4- 3-. I 4-. 1.4 CI 0 5) N-. a . U S IN 5-- 3) III  3 5
II .  5 . 1 3  4 1 5 -C I S C O 5 - O1 0 I S O5 - 5 . 4l ( 4 . - 4 4 I3 C I - I 0 0 0 N C O O I , )  54 4.1 5-4 33~~~~~~~~ C

144 1  4’ 01 14 44 4. 4.. (-4 5-4 I-’ 5-I 5-. 3. .4 45 .33) .4 .... 14 1 4 1 3  415 .4 (1. I—] (3 .4 3 )5 -I _la- IS 4.4 3 33 .4 5 3-3 4.4 1.-I C 33 15 5-
I.I43 4 4 1 1  C C CC C C C . 3 C 5 1 M0 r . 10 05 1  0 5 . 1 9 0 0 IO 0 ( 1 5 1 0 4 3 5 ) C I 0 5 . 0 . 1 1 .3 - . 3 3 0 0 0 . 0 . 3 3 3 3 3 3 5 1 0 5 .0 3 - .
E5a Cl (-I Cl Cl 0 0 0 0 0 0 0 13 33 I&. C 3-. 1) 4. 0 4-4 C (4 3). (4 5. (.7 1I~. Il. 3. 3-. 114 4.. 4-4 H (.4 4.4 41. 5.. 15 3). 3) 4 4 0 .  0. 0. C 5. 5-4 5) 54
C l-.

44 1150101  lA ID 111 3-5 ((7 IC 0 I t)  C
15.4 114 (11.4 (4 04 1- 14 a- 0 0 0
C (9 (-4 C-I
C
1.0
5 )0 0 0 00 0 00 00 0 5 ) 0  0 0 0 00 0 00 0 00  0 0 00 0 00 5 50 0 0 0 00 00 0 0 00 5 ) 5 ) 00 0  00
~~~4 4 1 4 C 5 ) C 5 4 4 0 C 04 4 0 5 C I A 4 3 4- 0 . D I0 7 ) ( 4 1 4 C 5 7 C5 4 4 3 0 ) 0 I ! I~4 4 ) 3 ) 5 7 I D N 4 0 0 1 0 3) 4 4 4 4 3 ) 4 7  3 3 0 1 0 1 - 4 4 0 5 1 3
0 0 0 0 00 00  0 3 ) * ’ ( 33 ) 1 (’ 4 4 4 ( 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 ) 1 4 0 5 0 5 0 5 4 ) 0 5 1 4 1 4 1 4 0*  3 0* C 0* 13 0* 3 4 7 . 1 )57 .135)
0 00 0 0 0 0 0 00 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

37 



- 
- -

I 3)

- .  3).

‘11 I-I
-4 -.4 4-4

4 (SI N,
O I  0 01
-. 1,. C I  I-,

I-’ IS~ • 4I-
50 - - 41 S_s

—I ~Z 4 1 5  E~~~13
.1 5 . 4 3 )  C 0 a -  =

5 4 . 3  3 3 5 4 1  54 47
a- = .&, - I . .  04 24 I
I a: *5 1.. 1.. 14 5.-. 3) -, a-.
II 4 -  Cl C 1 )  -5 3. .~I 14

.4 5 . 5-  I- I (3- 13 14 315 C 0
I F - 5 7. - .5 , 4 )  — 3. 1’. I— a-- 1—
5. 14 4-’ I5 —. (3- 5 11 04 C It ti 4 15 .4
1 5-- I C .  1-, .1 H .4 I-’ I—I I S C C
— - I 55 43 - -  —_ C - 0-. 11 1 3 .  14 .5, I- S - - Its

15 — •~‘ I- . 5 5  - ‘~ ~-s C Sr a-. 33 I.. 5 1— IL’ 54  (4
- — — - 4- — 33 III 4—I I’!. II. 5.5 C I. 5. ._ 14 I I  = 33

- 55 5 ..  4 155 1.15 0 ICC C I ” ’  a- C. t . ’ a -
-: — — - - - - a-. a- 1-4 C. 0 )  4.. 13 (-. 33 3. 3-4 4. 5 4. 0.-I

40 I 4-. 5. 5- - 1— a-) I14 - l,~; 4-. 45 1.4 1~ = .4 3-. 1’ 0. I-. 0 55 55
3 3 1  3) 15 14 5- a- I C — 33 3) 3) 0 1 0 . 4  I CC 5- 40 I—. 5-4 3-’.
4-I a- II. -c  - . 0-I — (4 a C 1~ H 15 I”1 4-.4 C 5 a-

C C -‘ 5 .  ‘4 , ,  a- - 51 IS .-. 0 - - 5. 0 0a - I 3 3  51 a - U  3. 01 0 00
5- - C - a- C 4-. 4-. 3 3 5 1  I - 4-1 4-4 51 .3 • 0. 5-I 01 .4 ( 30  13
1 1 ) 4  1.4 33 .4 ‘5 a- 51 3) 01 .3 a- 33 I t 5-4 41. II! 0 H I C P. • C

C. — — .3 4--I .4 .3.  .4 .3 .3 .3 — 3. .4 5.’ • .... (1 4-4 a- U 33 01 Cl 13 Z 3) a- a-- a-
0 . .  • ( 4  0 1-13)13 C I C .  3. C Z C  l53)’ 4 0 4 4 1 3-l 1-C 0 3. S 1 5 3- . I C I 3 3 3 ) 4 4 3 )
3 ) 3 3 4 )43. 5 4 5 - 4  3.0 41. 4 4 P . H3 ) L I l I~~~~~ Q Z 4  3 ) 54 ~~~~~~ 10 . 5 5  • 1.4 3 3 1 4 0
C C I - I 3 ) C  3 ) a .3) kl 5- a- 3 ) 5 - 3 3 ) 0 0 1 3 . 3 30  .3-5 . 4 3 )  4 3 ) a - 3 3 5 4  10 5. 1-4 0-1 5-4 0
7. 1’ I P. — —. — .0 — IL> IN I C C I I I  I)  1.5 ,‘ In Is. S/S 145 40 — 15 0. — . 3) 0 • I . 3) CC Ia- (IC
1 ( 4 1 0 . 5 - C  I— ISI I- C t a - a -• a -  (C 3) 4 1 4 ( 3 - I  C~~~~ 4 / 1 0 . 3- i  1 0 *  1 . 5 1 3 3 3 1 - a -  .44  C O CI O C . 3 0  II II

4 . 3)  1-1 3-4 14 1 ( 7 1 1 1 1  * 3 1 1 . 1 5 * N I a -  I S  .1 I 11 4-4 (3 40 14 33 0’. * (II — 1 1 3  I I-I C. U 14 III 3-I 3-4 .4 P I a - 3  a-
a- %> II 5- 4 1- IV f l  ( 5 4 5  4 - 4 -_- 3-11 1- I I .  3-I I—I IA -~ . 04 04 555 II 0 III — ( 5 4  33 (14 0410 — 3-I I 4 I I . ‘I 51 3. 515 3

1- S I — fl .- 4 I— . . I -l .-. 0 1 4 - s. S -  C: ’ i I 1 . .- 5 1 a - C ’S . .  1 - C C  1 4 1 1. 0 3-. C I ’ 3 3 . 4_33
4-. 0- .4 (-1 3) (.4 a-~~I S C 5-C7~~~. I S 1 .~~~0 C . a -  4.1 1-. 3. .~~ U 4. US I-. 0. 1-. (‘4 0 Ill 1. 01 3 .1 0-’ CI 0 14 10 01 (4

I-. .3 a- .3 II 1.. I.l 1.5 111 1W IC 14 C S (.4 3)4 (4  14 Ii (4 4-. .4 0 15.. (4 33 SsS .,-l C 3-I C (I E C 3 3 0 4  15 H El E• 0 0 C~ I-I 5,) a- C 5-
0 4 3 3 5 4 4 - 4  0 4 . 4 4* 1 4 I 1 1(4 IA 4 4 ( 4 I - .i- 1. II S I-I 5-. . 4 0 1 3 ) 5 i . z 1 4 H H . 4 Z F N 3 ) 3 3 5 ) 3 ) . 4 0 11 4 3 . 3 3 0 3 ) 5 0 3 s3) I— 3. e. 3 ) 3 )
— , 114 3) 5- 14 H 51 P-I H 4-4 .— I—I I—I 01 4—4 IS I—) CC (‘4 4. 41. H 3. 14 —a- 3) 3-4 H ~~~~~~~~~ I.. I.] .4 .4 4.
3 . O 5 . I I . ( 4 0 5 3 I 1 4 4 .0 3 3 0 5 . C O C O C C 1 1 5 .4 .0 $  $ • I 1 I 0 ( 30 3 . CO O 4 5 .0 1 4 0 4 I31 3-43-. k . 3 ) 3 3  0 C C I C 1 0
Cs . 5 . 4- ’ 4 H I C H I S : 4 S*  5 ) 3 3 0 ( 4: 4 0 : 4  U 5 ) 3 ) 4 ) U P . 5 . 0 4 0 45. - 0 4 0 40 4 0 P . I .l 7 . P .5 . C 4 4 0 ( C ( 4 3 . 0 . 3 3 H 4- 4 4 4 P . 0 4 4  14 4-1 44

4040 UI> U0 00
10 33 0 1- 0 ¼) a-) 33 11- 45 554 10 01 4(5 33 1-,5 IA
1- 14 0 I- a-~ 414 14 1)4 4 4 ( 9 0 4114 114 4 4 1 1 1  04 04
C C 4(1 IC In II) 33 3 .4 3 ~~ -~~ ~~ 3 3

0 0 0 0 0 0 00 0 0 0 0 0 0 0 0 0 0 0 0 0 00 0 00 0 0 00 0 0 0 0 0 0 0 0 0 0 0 0 00 0 0 0 0 0 0 0 0
4 0 0 10 I 0 ’ 4 1 C )C I I 1 I C N  4 0 0 1 0 1 I C 4 1 4 3 4 7 4 04 7  4 0 0 10 4 4 1 43 5 ) C 5 4 C 0 10 1 -( ’ 1 4 3 1f l4 0 N 4 0 0 1 0( 4 1 4C I A I DN C 0)
I13I A C I O C C DC ID C ID IC ID 5454 47 4 7 4 7 4 7 4 74 - 4 7 4 -  4 0 4 0 3 3 4 0 4 0 4 0 4 0 4 0 4 0 4 00 1 0 1 0 1 0 101 0) O% OI G O I 0 0 0 0 0 0 0 0 0 0

(9 (4 414 (4 4*4 ( 9 4*4  5 4  (4 4*4

.4
H

-.4 3-3
.3 3)
33 10
.4 3.
0.

(7 (7 I
I - -5

— a- I.
I—I ‘4  0. (4

5- 5 . ] ,.-. 3-5
15 33 3 3 1  (.4
5 ,. 5- 33 I 1.4 1 41

I-I 3-4 ‘-1 51 H I.  10 VI Cl I)
5- 5. __.3 3  5 - 1 3  . 3 8  35 .-I U
C 5-. C l  4~4~~~~ 1 4 1  0 5.3 44
. a- 05 .-. ._ m 1. >4 ‘1 VS 51 LI
.3 41] .4 — .41- IC IC 13  >1 C I
5-. a - 3-. 03 ., 0 0. — 1.5 14 I I  3. 1

C I C C  C C C  33 5- C 0 1 3 3  I-’ 3-a
a- 54 a-. 54 F’I a- (C a- • I WI IC C C. — (C
a- CI a- a- It a- 1 s  a- I1I .4 .C (1 0 33 47 .4

- l  1- ~~~~~~~~ 1.4 1- 1 3. 1! 0 1 3 3
I IS C IS I 5- I’S a- C 01 II. III C. VI 3 3).

015 33 I s:. 14 I 13 0 15. . 5.. (4 (.4 5 :  IS Co N-I IU5 , 3.55 I .  aCL I - 33 1.’ - 0. ,.s 3. 5— 14 I.) I IC
1.1 4 — . 1.1 5 U N  a- - 3) 0 : 5  5-I H I-I 5. 4-.

3 5- 1, a-— 44 4.’) 5 -14 a- — 1 .4 44 IC 33 13. 01 .4 IA H
4-1 ’,, 5 .  ~0 >1 54 1-5 P —I C ..L 3) s—I .4 1-4 I.. I 0 IIC II

4 5. 5. 0 0 ’ 3-’ .~ . •. C - , . I r-. (.s 5.. 0. (.~ 31. IS I )  IS 1 3-
3 3 5 5  1- - 0 1 ~1 II. P. 3) (’I C IO - 5.4 0- 0.4 0 3-. 3 3 4 . 5
4-I 05 11 IN • 1-4 0 3 - 1 4 33 .4 -4 33 - r 14 -3 4. ~ 4 I.-. U I 5- C

C I ~f l  .t 0 145 C S-. 51 C. a- 40 5-.
3 a - I  a- I l a - C  5 - I  0 ‘55 .4 0 0 00  - 0 5 4 ?  11 I 4 5,5. I-) 0. 5.4

> 4 a - C I > 4  14 ~ -I 0 5’- 0 5 4 1 4 1 4 ( 4  1 4-. 4/51.5 4 3 ) 5 5 . 1  - —  (4 1. 3)
1-4 10 1-4 -0 50 .4 10 4-4 ‘4 54 5- 4 33 .0  14 0* 3) IC 3 )0

a- C 1 .  I 0 0 0 0 0  14 0 3 ) 4 4  1 ( 1 5 4 3 3  II .4 3. 35 5.1
1 5 3  0’. -, 5 - 3 3 . 2  4 . 5 4  (-I 33 -4 0 1 5 4) 1 5 0 5) 3-4 C o a - P - I Il4 - 33 a - U  C 5 - 4 3 3
0. 14 51. C 1’) 0. C 0. 14 (j 5) 15 0 0. 3. 33 0 a- I 0. 1.1 3. 3. 3.
4 - 4 .  1.4 C 04 4 - 4 .  0 3) 0 - 5 5 - 1 1-5 33 3 3 4) 4 4 . 4 3 - 445 04 • 3 . 1  0. 0

‘ 4-I a- C a - a - b  l.1 1.4 (4 10 3) a - 1 4 3 . 1 4 5 1 .  (4 I . I 3 . C  3 5 .4  a- I.) 5-I 3 3 0 (4 0  03 .  4.
3310 3. ID I-] 0. IC 0.10 (4 C 3 . 0 1  041 3-1 0 3 ) 3 ) 4 0 5 4 5 3 -4-4 10 . 4 3 5  33 1551 33 3-1 3 . 3 .  .4
I I 3) I 5- 3) — 3) C 51 454 40 (4 III (4 0 0 5) l~ ~~ 5-4 3) 0 5 53 5) 01 .4 C C I C I 0 33 3.
44 105 0 3 3  C C C  C C  V~ I C 5 . 5 4 3 ) 3 ) 3 3 4 5 0 1 4  3 3 0 4 4 3) 3 )0  • C C  I 3 ) a - 3 .a -  0.0 3.
Li 3) 111 4 0. 13. 4 01 .54 13. C 40 1 - 1 1 1 1 1 1  3) 14 101 33 I~I 4.4 14 III C — I — .4 II. C 0. In C

C — I C 14 — C C — .4 44 3-1 I C 09 0 CI 0 0 — .3 14 I (5- 0 II) 3) C I 5-I 33 3. I— 3. 5. (Is a-
1 0 1 0  (1 . I.I 10 It’ 51 1- 14 It! 4 )  34 2 *0 I’- .4 N 1- II) 04 5.51 3-1 1- 041 III I I/I Pt C C .4 40 41 Ia-I * 1 3 )  N 11 33 I-I N
. 4 . 5 1 -V. • 3 I t PI If ’ , Ifl IC * 4 . ’  . 3 5~ I U C • • I I I I I  4 5 :  . 0 - 5 0 4 5 3 4 5 ) 5 1 5 . !  3 ) a - . 0 4 1 4 4 0 —I - ’ C a - I I I  I 3 . 4~
4 ‘5 01 a-’ 24 *1 ‘51 - - — 04 -- C 4-. 0I -. Sri — — ‘5 5.5 :4 14 5.4 5. a- * P 1 1 04 14 .4 3. VI 54 a- 54 — 4. Cl .54 4 01 C I 0.

I -  4-I l. C I-. 4- 3). ..) I-. •• ~~~~~~~~~~~~~~~~~~ 1. 4- ( I — C C  44 (4 I-I I — . 4 r 1 3 ) I t lI S C .  3 0 4 . 0
H I C S , 5 4 a - . 40 3 3 4 - I  4 0 5 4  4 4 4  . 5 4 1 40 5 4 1 4  0 0 0 0 0 5 4 CC  CI I - I O O 3 ) 3 ) O H C 4- I I C Z  C I 1 4 4 4 5 4 4 . I I 3 )
3 ) 3 3 5 4 4  ~~3 3 4 4 • . 3 ) 3 )  ( 4 3 . 3 ) 4 4 ( 7 3 3 3 3 4 4 3 ) 3 ) 5 ) 3 ) 3 ) 3 ) 3 53) 3 . 3 ) 5 4I 1 4 3 ) 3 ) ( 4 * 5. • 4 4 . 4 ( 4 3 . 3 ) 3 3 3 3  U 4 0 3 . 0 * 3 . 4 4* k U 4 0 *
5-4 3). 1-4 45 43 1.) 3) 4-I 4 . 1 3  a- 4-4 C (4 (.4 C I S 5- I S 5 -  0-4 33 IS 4.4 C 3-4 IC 54 (3 0. 10 --. a- 33 4.4 4 4 3 3
C 0 0 C CC) 0 3-. 3) 0 0 3) 0 0 I.. 33 0 0 33 3)5 44 Il~ 5. 3-. 3-. 0 . 3 30  0 3-. 33 0 I I U U I 5) C 0 33 0 3). 33 0. 0 3-. 0 4 0 3 3  10 0
.4- II. 14 (7. 0. 4. 0 5-0 0. 3-. 0 P. I.. (.4 4 - 4 3 .  3-. 13 0. 0. 33 (—4 I-I 4-4 H 5—I 8. (II (54 3-4 I. 5.. 04 >1~ 04 ‘~~ 5% (3 0. 3-. 0. 4-. 3) 33 5-4 0 4—I LI 0. 0. * 0

40
01 50 0’ (a- a- 04 31 IA .11 .1) 0 — 0 IA 41 4 0 ( 9  111 34
ID 0 47 C IC I C C  1(1 9 3 0 0 I’- 0 0. I~~~•a- — 14
(4 (4 414 (4 (14 ( 4 0 4 ( 44)4 (14 54 .9 .2 5 5 4 4  3 0* .4

0 00 0 0C 40 0 c 40 00 0 0 0 0 0 0 0 0 0 0 00 0 00 0 00 00 0 0 00 0 0 0 0 00 0 0 0 0 0 00 00 0
IC ( a - C  010 I 4 1 4 1 4 3  IA IC 5 4 4 0  01 0 ( 9 1 4 5  II) 140 54 400( 0 a.- 4 1 4 1 4  13 5 ) 4 0 4 7 4 0 0 10 1 4 ( 9 1 4 1 3 4 7  C I a - C  0 10  ( 4 ’ 4 9 W I  40 3)-

38



a-ta- ’  - 1.. .a-a-~~~ a- —-.0’--~~~~~ 
a-

0

1 3-1
4) 41

3.
C 0

C H
IC

1_I I-S
- I I

5.1:8 IC
3 5 ( 5  U
5 7 5 3
— - 3) 551

33 0
sIL O WI

5, II a- H
1-1 5.1 I 33
( 5 ( 5  II IC

a- a-I (SI
I I n C  I 35
>1 3 3 4 4  -5. 0
44 3-) 01 I .4 .3 1,4
0 1 4 .  sri a- 1-4 .0
13 1.14 43 3 I 3) * 5--I
5.5 3 5 4  I 0. I..
13- .304. 5 C) .0 H 0 H

CC )  C 0 33 = 5-. .4 II El 5) . 0 3 )0  C)
5(4 3 C) <50 5(4 1 55 0 IC ID .0 C.
3 54 I 5(4 P. 1..) (5 I 0.- 0 35 .~ -s s 5(1

— — ( 4  14 53 IS a- 13 554 I 4
C O  I’) C. 54 3)10 H 0-. 1-I 4. 0 - C C  C I
4-I l-I C 1. 53 0 U a- II) 13 a- 0 9 4 - 144 I-I

C I ) .  5 1 1 - 4  0 a- C II. a- 0 44 C a - a -
0 0  1. 0 I Ia -  5) 1.54 P—I 44 I-.4 P ~ .3 (5. 4. 0 0 0  0 3 3 0
3314 4) 4-5 + 4 3 3  a- 4 - 4 . 4  C 35 .4 ( 4 1 4 53 54 4 4 + 5 4

5) 5.4 51 33 4-4 5- CI — 0 .  a-~~~4 a- .4 P. 3) 5 - 3 ) 3 .
53 .Z 514 4-I 04 53 4. 3 3 3 3  0 44 C a -  0 1 4 . 4 . 3 .  C a - . 5 -  .~~~~~~5.I 9 1.1 5-I

0 3) 15 .4 Ia- C CC a- 0 C 57 U C  C (5. 3) 0. - . I-. P. U IC • C. 5-2 3-) 0 4. N) Ia- (5. 3. 33 I.- 1.1
E U 5 ) 3 )  * 3 . 3 . 1 0 1 0  4 4 1 5  0 . 5- 4 0. 3. 3) 4 4 5 3 3 3 4453 3 3 . 4 ( 5.0 3) 14 C I LU C  + 5 0 . 4 . 4 1 40.
5-1 4 - 40 3 5  H ,  3 . 0 . 5.  (‘I 40 5. 1 0*. • C 4 .43)14  

~~ 10 .4 I.) 0.1-44 -4 5 40  IC , 13 . 8 .  3 ) 3 3
I 30 0 Ia- 57 44 1 44 .4 57 5’) .4(0 .14 4. — 4  7’ • 0. 4. (4 - I I C I_ I C) I - I • r 7’ 405—I • 44 01 40

Cl. 0 • U I C II 0 3. 10 3) (.5 I a- 5. C C C Ia- I (~( 0 -Ia- C 115 1 0 CI (54 (54 I N Ill U a- 4-4 3°
44- 10 ItS 3 1.1 4., 33 II 14 II CD SIC II) — I II • 01 00 It’ 14 I I  I.. 1-. III 05 I I U I-) II CL C U r 61 III 51 10 C 4. 3. 01 N It U N

• .4 I 4 35 • I’) 4.4 0) a- = I I IN .5., (5 5 - 4 ( 5  44 111 Ii’) 40 I 44 a- 2’S It, It  IC 01 5-4 a- 155 I I )  IC 0* ID C • I-I 1 I a- a-
a - I 4 ,I I S 3 . C C, l a s  f l l . C C . .. 4 4 1 . 4 , 1 4 0 5 - 5 -  f l . _. i O ta- 4 t a s : r  • I A a s 3 )a - I 3 4 0 3 . 5,s. l I C E
01.. I-, 5.5 3-. (9 .1 Ia-I 155 4 4 424 3) 40 3) 4. 5-I •a- 44 5-4 (1) 41 (15 35 13. .3 .1 1 Ia- 5) 4 1 0 9  01 (.4 5) (II 5-I 5-4 H
0 5 ’) (-I .4 Cl U l It ’) 1(4 IS a -C )  14 1-. H .415.1 3. 5-4 4-I 0 5-I C a -C  0 5-. 4 ID IC H 14 0 H 5-I 4-I 0 0 0 54 0 U •(I. (a- Il l5 IS
3)3)3.3)414045454 3 . 5 ) 3 ) 3 5 1 3 3 . 1 4 (3 9 0 * 5 4 4 9 0 .
5-51 1-I 5 3  52 a- 51 14 4-4 44 3-4 .545- 51 44 ‘4 5-I 43 3) I- .4 5-4 C a -  5 - 3 . 5 . 4  I’I H 1 - 4 1 4 5 1 5 1 1... H C IS 30 13 35
I.- 4 4 4 30 0 1 0 5 10 0  C CO 4 3 4 3 4 3  ~~I 5 .03 - .  C C 0 3 3 0 5 . 0 . 3- I  0 3 3 5 .1 5 .0 5 .0 4 .0 5 ) 4 3 4 3 4 0 3- .  0 . 5 . 3 30  0 . 5 . 00 3 ) 4 4  114
4 4 9 0 . 5 . 5 7 3 5 4 4 5 )  ( 4 C . 3 . O ( 5 I P . C . I C H0 5 4 0 C . 1 70 I 5 . H H I C O C . C 5 4 0 H U C o ( 3 4 . 1 0 . C . I C HH H P . 0 Z 4 .* Q 0 3 . 5 4 3 3

53 50 3(4 0 10 3) 010 0 (11 C ID (4
.9 .9 (45(4 5(1 IA In 2) 1(4 ID ID ID SD (a-
-3 .3 34 0’ 4 .2 5 3  C .2 3 4 4

0 0 9 0 00 5 )0 0  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 00 0 0 0 0 0 0 0 00 0 4 4 0 0 0 0 00 0 0 0 00 00
f l I f l 3 I AI D N 3 3 0 10 - t 91113 1fl 10 pa- C J O I C U O I 1 4C I A I CN W 0 1 O0 1 1 4 C I A I D N 4 0 3 3 O . 4 1 45 0 I C I A C 4- 4 0 3 3 o ,a - ( 4 1 4
C(O IO IO ID IO .5 IC 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~f l ( 4f l I N I N ( 9 I N ( 4 I N ( 4 ( 9f l ( 9f l ( 4f l I N ( 9f l ( 9 ( 4f l ( 4 N f l f l r - 4  04 414 41.1 01 ( 4 I Nf l ( 4 ( 9 0 1 0 1 1 4 1 4 1 4 1 4 1 4 1 4 1 4 1 4 4 1 4  1414111 114 II!

3.
9
C)

51 53

SI 53

-I-. 4-S

- 5)

.4 P4 43.
- 0-5 .3.

10 53
5 1.4 154

I I a- 0 IS)
- - I 44 sI-S .0 1

- . 4 ‘5 3-5 H 57 11
C) - - (.4 IC 3) C
H 41 U IC a- I.. 40 1
51- 1 4-1 0- 4 5  11 I 4.4 St
III I- 0 13 09 C IS S
H 14 3 13 44 a- C
4-5 C 1-I C ’  C 0 0’ 5 a-,.

5 . 33 57 4-. I C C. H 3) a- 5--
14 . 4  — 5-. 0 41 3. 1 0-. II” I’~

9 40 (5 5 ’.. 33 0 305. *4 35 (5  4-I S
It 54 .4 0 44 0 554 44 0) (5 I I  54
05 5. • 54 (.9 5-. .4 4 4 ( 7  5-I 55. Li
II H . I 5- I C — a-C 0 H

s-S a- a - a -  C 0 33 C 4- a -C  (1 Cl 11
15 0 3. 13 33 0 1.54 C 40 0 .4 t~ 3) 0
.4 55 a- 0 C l  I 33 14 33 . 3 ) .  35 4. 15
1.. 01 5) 04 (5. 1 4 0 1 4 3 3  I-I a- C C 3-I 1401 a- C 0
15 a - P l O 33 3 3 . 4 5 3 5 4  ~~~~~~~~ 4 . 4 . 53 4 4 1  5-. 4.51 4. 5’1 30. 44 a-
0 3) 30 3) 3) #4 I a- I C 10 .4 0 0 57 1~ 30. . C 3-I • 5.1 44 (4 33 I C 3-1 44
U 0441.54 10 4-. U) ( . . 1 13 3 3  3. N I-I . 4 5 4 . 4 : 9  3) • 3) 33~~~~~3. C H C C )  33 U4 1)
I 1-4 33 3) IS I-I 5 33 3 3 . 5 1  I a - I - I  3) 133 3-I 1414 10 1133 10 3) I 3. 3-1 10 44 54 54
I T  I - I 0 1 4 3  44 15-4 44 .3. 1-1 0’P’514 .3 09 C . 3 . 3 3  ~ r ~~a. .54 (9 - I 33 Ii C I

1.1 33 0 7’  Cl C 44 N 3) I 5-7 0. N C III II - C 30 I Ia- .a- 110 14 I 15. 0. I 31 3- Ia- - 3-9 I 0 Cl
I ,  71 0 4)1 55 44 3-I 11 .3 a- 44 U — 3) 114 4 . 4 0  01 4. I I  Ill I I N ~ I III — (5. U 4.. 2. 5-1 — III I I N 01 175 44 CI I r 3-I
11: 01 0 4 3 0 .  .3. 101: 101 1 “— ‘ 0 . 0 . 4  4 IC .— 105 144 P 1 3  ( 5 1 2 4 a- (4 I0.’1 4  018 I 44 a - l I  I N I — I O 4 4 0 4 I S 5 II 3 1 I I I
1 , 1 5 - It  t C  t a --I C.. ... • C _ 5 (s 5 . . 0 ° ’- ).. C t ( 5 3  . C ( 5 t a - 3  C C a - I I 44 LI DS .1 . 4 . 4 3 3  — I - I l l.

1-. It’ C 35 C (3 (‘I 30. 305 * • 414 .414 3. 01 4 01 111 3) Ia-- 3)1 30, 5-. • I 0 .4 5-4 0 1 4 5  4 2 4 3 ) 3 3  41! I 0
O 5 4 C P I S I 01 IO I . S H C O I S I I I-I I4 C 5 a -0 5 5 1 4 4  N O-I . 4 1 4 . 4 5 4 9 ( 30 ( 4 4 5 - C  C l-I C - 3C H ( 4 0 3 0 4 44 0 S

140. C a -  ... C  4.4 33 C . 4 4 5 4 4 4 . 4 5 1  .1 3 . 5 4 4- 4 4 4 3)  a- a -3 )  4 . 4 4 .  914 3) 51 .4  9 . 4 1.. 5 1 3 .4 4  44 ( 4 9 1 4 5 1
03 )  0 ( 4 3- .  0 5 10  0 0 50 3 . 3 3  4 0 4 4  3-. 5) C O  0 CC ( 43 .  SN 5 .0  5. 0 4 00  0 ( 3  ( 3 5 1 3 -IN) 03 3 3- 4  3-. 0 5 10 ( 3  0 0 3 3 ( 3  3-1 3-.
ISP.  II. IC I I  0 1-l U 0. 15. II) 0-I II P. P . C  1- 4 (1 (5. (3 Cl 0.0. 44 0 .33 5-4 3 -)  (4 14 (5. 3-. 15) (5. 0. H I-I 01 45 0. 3 . 4 1  0 4-4 (4 0. (54 14 0. 3. 4. #4

55 5 •~ 447 3) 0 .51 4 ) 5- -  .0 5-- (75 33 0 514 ‘1
14 14 447 Ill 114 111 113 13113 11) 04 11! 44) 14 s 3 33
-I C .3 .2 S S ~ C 01 .2 -2 .3 14 01 0* 3 0*

0 0 0 00 0 0 0 0 0 0 00 00 0 00 0 0 0 00 00 0 00 0 00 0 0 00 0 0 0 0 0 00 0 0 0 0 0 0 0 0 0 0
0 . ( 4 1 4 3 3 4 I I s 4 7 4 0 C 1 0 . 0 4 1 4 1 3 3 4 4 0 4 7 3 ) 0 1 0 I ’- ( 9 1 4 3 3 4 C 4-3 30 0 1 1 4* V I C 4 - 4 0 3 3 C ) 1 3 ( 9 1 4 3 3 4 4 0 4 - C Vb O 0 ’

(H (9(9(9(9(9(9(9(4(9 14141*7 1 4 1 4 1 4 1 4 1 4 1 4 1 4  13 10 13 3) 14 14 13 14 53 0* . 0 3 4 3 4 3 4 3 4 3 4 3 4 3 4 3 4  3 5 4 0 4 0
01(9 1-4 (4 (4 414 ( 4 ( 9 ( 4 ( 9 ( 9  ( 4 I N ( 9 ( 4 ( 4( 9 ( 9 ( 9( 4 ( 9N ( 9 ( 9 0 1 ( 4 ( 4 ( 4 ( 4 I N ( 9( 4N ( 4 0 1N ( 9  ( 4 ( 4 ( 4 ( 9 0 1 ( 4 ( 9 ( 4 ( 4 ( 4 1 1 45 - 4 ( 4 ( 9

39

i~ 5 - . .  511- a- ..IS IS5. .~~~ , 1 . 1- , a - a -  a-a-~~~~ 515-_ 
11 ~~~~~~~~~~~~~~~~~~~~~ a-a-~~~~~a-a-~~~~~~~~~~~a-5.1 4- ..a-



—a--.— 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -l—l--,.---_a-a- 5-

’a-a- a-~ T l.a--~~~~~~~~ -
~~~~~~~

‘-: - - - - a- , - a-~~~~- - ~~~Ia-401- - 
-
~

4) 44 1)
- 0 -a -

30 H 3
I- 43

1(5 414 ( 4 a -  35 (4 1*4
N 35 13114 UI 44

40 ID (4 .4 35 U .4 15
a- 41 a- P . C  I— •4_ 1 a- I’ 0 1-a-_ a- I 0  1 415 1.1 I I I

C C I • H .2 1 I (4 a- a- (a- 5) a- 55) I-.- IN
1-4 0 3. 41 151 .414 Cl Ia-I 4-I C 5-I 4-4 - 4-4 -
51 .4 a- 0 I t  C a - I  a - I  I a - I
5-. 5) (5 4-l a- (5 54 t a - S  5 4 4 4 14 4—I a- c p a -  4 - I a -

CD ‘5 4 . 3  H 4. 1- 53 2 5  ( 4 5 3 0  T I
14 3. .4. 5- 4 4 4 4  a - 4 4  5 3 1  5 3 1  4 4 1
0. a- a- 53 3 . 4 1 3  0 a- (4 0 C I-I 1-4 55 — 5 - 1 55 5- 4 3
1 ( 1 5  I 44 1 54 09 3 ) I  I5U 1 1 1 0 1 1 . 4 1 . 0

51 14 0 a- 1 IS a- a- C C  .4 II. 1. 1  C a - I  a- —
05) I I 09 C 0) I a- C ‘-54 3. C a- . 4—4 4-4 U . 5-4 I 5-4 U

4< Ill 51 1.1 11< 33 H 14 53 5- 0. 01 0 5- l a -
IC N 3. III .4414 5) 0 3  .4 C C • U IC 13) (5~ 0 . 0  01 Ps 0 0. I
3 ) 1  1 ( 5 1  3 ) 1  Cl-4 C53 01 3 ) 4 . 0 . 0 . 3 )  3 ) 1  * 3) .  3 ) 4
CS  a - C S  .45 3) 13) I C Z I.4 33 3- Sa - C  1 4 0 *  p I 1 0 5  C C
33 5 4.4 53 14 535 .4509 — 0.1 13 13. IC 11.~ I 1 4.4 3) 3) .4 1-I 53 — 01
1 1 1 1 1 4 1  53 3 - 5 35 3-I C C P a - I C  C l  C I I  C I

0 111 13 fl I.-I I N 1 3 I 1 4I5 I CI 41 111 I . 1 1  . 171 0 1(1 0 I SI 1-1 S - I f l 0 I4 1 1 I O H O E f l I f IIt CI
IIS 40 I a- 4 0 5 1 5 ),~~~~~35 C ’  5 . C . 5 3 5 3 I I 4 4 # 4 0 1 I -  4 0 *. I
-c C i  a- 44 5.. (4 51 5 1,  1a- 51 * r’~ C 0- C l  ‘ C 57 — -3 Cl ( 4 _ _ N a -_ 5 - 4 a - a -lI P . a -  3-4 0-

13 4-1 I-s ‘5 414 3) 0 41 #1 (4 C C  .453  I- 01 I-I I-. 01
O I - 1 C 0C 4 C 0 1 4 C 4 . 4 O H  .4(4 C H 9O H C 0 . Ia -14 . CH O 9 . 4O C H . 4 O 4 U O
4 3)  3 ) 1 4 0 . 0 1  5 3 ( 4 3 ) 5 3 1 . 13-4 3. 4133 IC 5 31 4 3 ) 4* 3 ) 1  0 - 4 4 (5. 4. # 3 . 4 5 1 4 0 .  * 3 ) 1 4 0 1 3 ) 1 4

I-I 33 a- 5-4 13 14 53 35 4 . 4... a- Z 14 4-4 33 I 5 1 5 1 4. 4  4.4 4. Cl 45 33 4-4 4. 0 0
O - 3 3 0 0 4 4 C O O I C 0 0 0 ( 3 1 4 3 - 4 0 5 50 3 3 0 ( 3 0 5 4 0 5 .3 - . ( 3 0 3 3 0 0 5 .C f l O 1 0 0 0 0 5 -453
00.44

•0
1-4 111 I- C U’) IA Cl 0 0 5(4 4(4 59 411 Ia- 0 IA l AO  0
II 31 05 0 010 01 ‘a- N N 40 I~~~r 4 a - fl r ( 1 4 r  5)
IC 71 ID N ID N I D  50 ID ID IC ( 5 ( 4  5-. (11 5-. (5 35 5)

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 00
C t - W C l O 3 5 ( 4 1 4 5 1AIC 5-- 40 0 1 0r 4 1 4 1 4 5 M 5 4IC N 4 0 0 1O 3 5 ( 9 0 1 5 4A I D I~. 4 0 0 1 0 1( 4 1 4 4 0 1 ( 110
.0 l 0 I D I C S 1 . -r~~ r.- t.- r. r.- S~~~r. 41~I~ 4040 403 3 4 0 4 0  4 0 4 0 4 0 4 0O5 C( g( 01 01 01 40 331 171 0I0000000
1 4 1 4 1 4 1 4 1 4 0 1 1 4 1 4  1414511 1 4 1 4 1 4 1 4 1 4 1 4 1 4 1 4  111 1 4 1 4 1 4 1 4 1 4 4 0 1 4  1 4 1 4 1 4 1 4 1 4  1414 01 40 9 40 3-01 9

Cl
NIl

51. 44
4.’

(5) 10

.4
C I

44 .4 I
O 40 (4 33
01 4 0 5 3  10

1031 3.
3-. 3 . 5 -I  I

5 1 ( 5  53 1- I  I
4. .33 #44
:5 1.5 I _ U  01

O N 1
1-7 1 5 -5. H ’5  H
S3 S.4 a -  .0
H U l l a -t I  04
4.1-1 154 a - I - I  a- 33
S—. I— 4 . .. H ) ’ , 0* IC

P t  Ca- C
a -4 4 . 4  0 1( 5 .  3 I

C 3 . 5 3  I ‘s
1 3 3 3 )  51 0 10  a-, 414

(90  U H O  I II .4
-.ICI I *1 ..I 4. II —

4 1 5--S C I 44 51 3) I’ I
a - C C  a- 0 a- 0 14  0 H
4-4.40. 71 (1. 53. 0* 45 305 3. 4. II 01
a- I. 1’ 113 14 14 I I I  01 3. 5) 4. 01
(5. 5-5 3) I 3. a- 3) I .0 3. 0 IC
.4 0 .11 C SI H 4.1 I 04 1-1 I 4-I
lC U I ~1 0 .4 5 1 1  .-— 0, 0 1

14 33 ( 5 0 5
- ‘ I I  1.5 I—I • I,Ia- 1 . S_ 5) I Ca --  54 4-4 4- U a - 5 5  3-5. O IH
St • 4-I IC 3. 0 15- -. 10 I 53 1 - I-~ IA I 4-4 .4 a- I.. IC
.5 0.4 33 0 ‘5 .3 51- .5 IC 41 (II I 1- 4.. ~ (5 3 a- I a - H  0

33 30. .4 C, I C 1. 5-4 1 0 CC H * 4-4 0 5
C C 0 3 3  C a - C OO L  — N I  5)~~~~~ a- 4- C 13 a - U  I-.
I I .  U a- 0. 1 4 9 49 9  I 5) I41 0 - 4 1 35 -  a- I 4 4 H Z  a-

a- a- a- a- *C  I a - I N  0 a- 1 4 3 - 1 3 . 3 0  0 4 .
( 5 1 4  1* 3. 1 5 5C 0 0 0  5) a - Z  a - CC  (5 4.5 53 1 0 1 1 4 10 ( 5 0

*3 .  C a - 3 ) 0  a- 3-5 ( 5 1 4 54 (4 0- Cl 0 9 3 0  0-. I C 14- a - . ( 3 5 4 I S  1051
2 2  0 05 . 5 30  41 0 a - N )  . . - C 1 4  a- P. 4-. 5 - I *a -5 4  a - I ( 7
4-I S-S a - OH  454 0 0 a- . a - a - l . l I 5 4 3 5  1 4 ( 4 3 . 1 4( 5  3 . 4 . 0 4  4 4 4 . -  a- 0 9 0 1 40 1 4 5 1
a-44. (315 3 - 1 4 3 0 3 3  3) 35 C 3 3 1 0 0 . 4 0C l  133  3 ) 1 0 1  0 1 ( 4 . 4( 3  0.1’ 0. . 0 1 4 3 0. 3 3 1 0
41. 35 1)55)444.401(4 II 3 . 14131444051 CC .30.3) 0 . 4 1 0 . 3 )  3 ) 1 4  0 1 4 0 3 3 0 . 1 4 0 . 0 1

53 4-4 2 14 01 33. 3. IC. 14 3-1 4-4 NIl 5-4 4-4 4-4 01 50 4. I 4. I 14 35 I U 14 33 C 31 01 4. 40 —a-
01 (41 33 I I 1 1 3 1  I 4 3) 50 45 1 1 1 1 1  5-4 II I 5- I C 1 4 ( 4  • (I 30 C 30 3. = (5 — 3)
OH  05 4 5 3 - )  & 1 0  I 5 - 4 1  0 0 0 C I O O  .~~4 15-I  111 4. 23-5 P- 3-l 10. — I U* a -  C I
II N 0 Ill 4. SI V I U III 14 4 0 3 .  1-5 *4 U p w 55543-234 45  0 571 11 U I (5 1411 IC 4 1-1 U I-I I-I 14
- - 5- 35 I I~~ ... 1.1 43 I 3-I Ill IC IS Cl 1 1 4 1 1 1 1 .  I- 4 51 -l ‘.~ 40 ‘I. - 4*1 145 5) 5-5 5) 3-1 a- I 1-’ 15 IC I 01 a- a- 5)

: 0 - 4 - C o — s 0 5 f l $ Ua - C  l I 5 f l ..: I.S ’4 II5 .I C~~~ - _ - ,. .,. 4 4 O a - : t t, 3 S. S. rI d. a- C d I I , 4% l. 3.1.0.
15 0 4  1 - 4 . 3 )5 - 15 4 3 3 ) 3 )  5.7 3 - 1 *4 1 - 5 ) 0 5 ) 4 5 1 1  ~.. I-. #~~ 0 1 3 5 0 4 5*  II (40.4 3.
5- 5 1 ) 9 tI l f lC I C N I t lS .I(4Oa-0C545-I H 0 ( 5 4 005 ’  ( 4 1 40 4 1 0 0 ( 4 1 4 10 ( 4  1 0 ( 4 3 3 5 4 ( 4 1 40 4 1 4 1 4 1 4 0 1 1 0 1 4 4
0 . 0 1 5- 3 ) 4 1 4 . 3 .3 )  3)01 4 3 . 3- 5 5 - I 0 3 ) 3 ) Q 4 5 3 ) 3 3 3 3  7
.44. 5-4 ~~ a - a -  C a- 35. I-S 4. 4 5 44 44 . 4 5 - 1_ a- 5- ~1 9 CI I-I C 4-4 14 35 5f .4 5- 1 2 0-I 33 1.4 4. 4-4 511 51 a- 5.4
C5.S40 (33-l3-.3- .OI 05.0 (30400 *( 3 N ) 3- . 3 . 5 . 3 - . S 3 30 0O O ( 30 1 .— 0 3 3 3 - 13 - IO I . O 4 0 0 0O ( 3 0 O N I .3-I 40
I 4 I-4 I40.C 5--I 0-4 3-. 5.-OI-4() 0.l5 44455.10. 3 . 4 .* 1 H 5- I H M P . 3 . 4 4 0 . 5 . 1 5 4 0 . 5 . C.. L 7 3 . 4 .H 0 H U 3 . 5 . I 50. 3-. 0.5.0141-40.

4. VI 3)
I - 3) (7l C 14 4 40  3! 1 0. *7 0 0 IO U! CI
1-” IC IC N N .40 .1 0* VI .14 0 (4 II) 49 07 40
S 9 C C 9 40 IC .1- 40 100 It IC CI ICC IC

U
0 00 0 0 0 0 0 0 0 0 0 0 00 0 00 0 0 05 )0 0 0 0 05 )0 0 0 00 0 0  0 5 )0 0 0 0 00 0 00 0 05 )0 0 0
3 514 0 ( 5 4 0 4 001 3 5-4517 .2 3! IC (54.0101 (4 517 533)10 45 33 4 0 0 3 5 ( 9 1 4 9* 74 0 4 5  4040 0 44~ ( 4 4 4 4  5 3 3)  0 4 5  4.4000 5 - 1 1 4 1 3 3 5  

(94*1 414(9(9(9(9(9(4(4 4*714 1 4 1 4 1 4 1 4 1 4 1 4 1 4 1 4  13 40 53 5 3 1 3 3 3  13 3) 13 4 0 3 5 3 7  3537 I 0 . 0 3 5  . 0 3 5 3 5 4 0 3 3 4 .  4 0 3 ) 4 0
~1 414141414 1 4 1 4 1 4 1 4 1 4 1 4 1 4~1 7 1 4 1 4 1 4 1 4 1 4 1 4 1 1 7 1 4 1 4 1 4 1 4 1 4 1 4 1 4 1 4  11140~~~~~~ 1 1 4 1 4 1 4 1 4 0 1 1 4 1 4 1 4 1 4 4 0 1 4  C 44) 54714444 5 4  44)

- l ’s  ef l VF ( 1 ~ M 0~~~T P R I 1~~T I 1 5 ) .  S I F ! T l 4 55 - ~~~
•
~~ 4 5 ) ~~ 5- 127

--a--- ~~~~~~~~~~~~~~~~~~~~~~~ 1~~~~~~~~~~~~~~~’1-5- -- . - - -a- - — _ -— - - ‘  - -



5-4. 4-

MflRIC SYSTEM

BASE UNITS:
Quant ity Unit SI Symbol 

- - 
Formula

length metre m
mass kilogram kg
time second a --
electric cur-rent ampere A
thermod ynamic temperature kelvin K
amoun t of substance mole mol
luminous intensity candela cci - - -

SUPPLEMENTARY UNITS:
plane angle radian rad
solid angle steradian ar

DERIVED UNITS:
Acceleration metre per second squared - - - m/s
activity (of a radioactive source) disintegration per second .- ~du.integrationYs
angular acceleration radian per second squared rsdls
angular velocity radian per second rad)s
area square metre , - m
density kilogram per cubic metre - kg/rn
electric capacitance farad F A.sN
electrical conductance siemens S AN
electric field strength volt per metre V/rn
electric inductance henry H V.a/ A
electric potential difference volt V W/A
electric resistance ohm V/A
electromotive force volt V W/A
energy loule J N .m
entropy joule per ke lvin . .  J /K

force newton N kg.m/s
frequency hert z Hz (cycla)!s
illuminance lux lx lm/m
luminance candela per square metre cdim
luminous flux lumen Im cd.sr
magnetic field strength ampere per metre . A/rn

magnetic flux weber Wb V.a
magnetic flux density tesla T IA/b/rn
magnetomotive force ampere A . - -
power watt W JIs
pressure pascal Pa N/rn
quantity of electricity coulomb C; A.s
quantity of host joule I N.m
radiant intensity watt per sterad ian W/sr
specific hea t joule per ki logr am-k e lv in - - J/kg .K
stress pascal Pa N/rn
thermal cond u cti %ity watt per metre .ke lvin . - W/m.l(
velocity metre per second mis
viscosity, dynamic pascal-second .. P..s
vi scosity, kinematic square metre per second - ..  mis
voltage volt V W1A
volume cubic metre m
wavenumber reciproca l metre  . lwsveVm
work j oule I N.m

SI PR~~iX ES:

Mult ip lu at i on  Factors Prefix SI Symbol

t 000 000 000 O00~ 10” tssrs T
1 00(1000 000 = 10~ gig.

i 000 0o0~ io’ meg. M
1 O00~~ 10 ’ kilo k

100 101 hecto h
10 = 101 disks’ di

0.1 b a - ’  dad 1 d
0,01 = b a - ’  centl C

0 001 = t o _ i  mu ll m
(1 000 001 = 10- 3- mIcro

0.000 000 001 l0~~ flSflO fl

0,000 000 000 001 a- 1 0 ”  phco
(J,000 000 000~ 00 001 = t 0 ”  lamb

0 00(1000 000 000 000 001 - 1 0 ’  alto is

To be avoided where possible.

~
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MISSION
of

Rmne Air Development Center U

RArX plans and conducts research, exploratory and advanced
development programs in command, control , and conrnunications
(C3) activities, and in the C3 areas of informatior~ sciences
and intelligence. The pri ’ .~ipal technical mission areas
are communications, electromagnetic guidance and control,
surveillance of ground and aerospace objects , intelligence
data collection and handling, information system technology,
ionospheric propagation , solid state sciences, microwave

• physics and electronic reliability, maintainabilitg and U

compatibility.
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