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input data for the model includes the procurement objectives (Items, quanti-
ties , and time periods), bidder information (all costs associated with selecting
a specific bidder) , and base protection costs. These base protection costs are
total costs of layaway and maintenance of Government-furnished equipment at
those facilities which are not selected for a portion of the contract. The
data conversion module accepts the verified input data and converts it into
usable form for the main processing module.

The main processing module uses dynamic programing techniques to identify
least-cost and alternative solutions. Dynamic programing is an efficient
solution technique for multi-sta ge problems . In the model , the method used
employs an approach in which any two bidders are considered . Then , only those
bids made which can enter into the fina l solution are carried forward as a com-
bination to compete against the next bidder . This procedure is repeated until
a final combination is obtained . This final combination represents the least-
cos t so lution. Dur i ng the process , additi onal information i s obta ined whi ch
enables the model to identify the cost of all feasible solutions, to then rank
order them by cos t, and to supply additionilThreakout of information for manage-
ment review and analysis.

The report generator module converts this Information into the management-
oriented output. This report provides management wi th complete cost-ranked
sets of alternatives for meeting total or incremental procurement objectives.
The latter is particularly useful if requirements are reduced after the bids
have been submitted . The report also presents the least-cost solution for each
possible total number of suppliers and the options available for various levels
of base protection.
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FOREWORD

In the Department of Defense envi ronment , there is a need for the capability
of evaluating the cost of making one or more procurement awards for an i tem
or component. The reasons range from distributing awards to maintain planned-
producer capabilities as a part of assuring industria l preparedness to meet
mobilization requirements to distributing procurement awards consistent wi th
the capability limitations of competing planned-producer

To meet these requirements specifications of the Military Services , a
Multiple -Bid Evaluation Model was designed under the auspices of the Joint
Conventional Ammunition Program Coordinating Group. The model has been
successfully demonstrated and has been accepted by the Military Services.

This Analysts ’ Manua l and a compan ion documen t, “The Users ’ Manual ,” compr i se
an export package which will permit the Military Services to install and use
this Multiple -Bid Evaluation Model .

The Analysts ’ Manua l consists of information about a given model and outlines
the concept, purpose , and appropriate uses of the model along with (a)
mathematical formulation of the problem , (b) conceptual flowcharts of the
programs and subroutines used in the model , and (c) source listings of the
actual program(s) including comments to assist in explanation of the logic
used in the programs .

Configuration management of the model is retained by the Joint Conventional
Ammunition Program Decision Models Directorate . Proposals for modification
of the model and inquiries with respect to the model applicati on and operation
should be addressed to the Director , Joint Conventional Ammunition Program
Dec is ion Models Di rec tora te, Roc k Is lan d Arsena l , IL 61201. Tele phone
inquiries should be addressed to the Chief , Production and Mobilization
Planning Division of that Directorate , AUTOVON 793-5666.

- 
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JOINT CONVENTIONAL AMMUNITION PROGRAM
COORDINATING GROUP

AEPI T TO
ATTENT ION OF: Rock I sland Arsenal, IL 61201

ANALYSTS ’ MANUAL

FOR THE
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PROCUREMENT PLANNING AND PLACEMENT

This An~lystsLM~nual for the Multiple -Bid Evaluation Model , designed ,
develo ped , and demons tra ted by the Jo int Convent ional Ammun iti on Pro gram
Decision Models Directorate, is in response to requirements established by
the Military Services, which have accepted the model for their uses as
described herein.

Al though the Multiple -Bid Evaluation Model was designed for procurement planning
and p laceme nt of ammun iti on , it is capable of handling any commodity when the
effects of multi ple-buys and multiple-awards are evaluated by procurement
directors .

EDWARD J. JORDA
Executive Di rector
Joint Conventiona l Ammunition
Program Coord inating Grou p



ABSTRACT

P This report documents the ‘JCAP Multiple -Bid Evaluation Model (MBEM) as
adapted and ,utilized 1by the JCAP Production and Mobilization Planning Division .

( I

The model uses the—pr1ncip-les-ef~~’ynamic P’rogrami ng to conduct bid
analyses for selection of a combination of suppliers to be awarded portions
of a total contract. These analyses include the finding of least cost and
next l east cost solutions for the total requirement and for fracti ons of
the total requirement. In the case of procuring a single item for a single
buy period , the model can also fi nd least and next least costs for each
possibl e number of suppliers . This additiona l analysis enables—Management
to evaluate the costs of using additional suppliers in order to have a broader
production base.

The mpdel consists of four, independent computer programs for -s-evere-l .. . .

~ifferent~situations~ ~~~~~~~~~~~~~~~~~~~~~ single buy period and asingle type item --Program.2 c—an---#tetid-}e two buy periods , or two items for
one buy period, program 3~ $s desjgned fo? three buy periods , or three i tems
for one buy peri od,,~ Program 4,~t~~a version of Program 1 which finds leastcost and next least cost solu tions for each possibl e number of bidders to
be selected . . 

0

This volume contai ns :

(1) MBEM mathematical formulations and the computationa l methods used ,

(2) Flowcharts for each pro gram,

(3) Computer listings complete wi th comments and identification of
variables .
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SECTION I

INTRODUCTION

1. BACKGROUN D.

The JCAP Multiple-Bid Evaluation Model (MBEM) is a computer program which
analyzes bids submitted by potential suppliers for portions of a total con-
tract req u~rernent. The model identifies least cost solutions for selection of
a combi nation of suppliers to provide the total production requirement over
single or multiple buy periods.

The model can be used to analyze procurement of i tems when there is a
mix of competition from privately-owned and Government-owned facilities .

The techniques and computer programs used in this application were
developed initially in support of ORG Report 47 (reference 1). The model has
since been modified and adopted as an integra l member of the JCAP system of
decision models.

2. APPROACH.

The principles of dynami c programming are utilized to provide the least
cost solutions for each possible combination of production requirements and
number of bidders , as well as “second best” solutions. Secondary solutions
are provided as additional information to assist management in the decision
process in the event that a decision cannot be made based on least cost solu-
tions. The dynami c programing method employs an approach in which any two
bi dders are considered and only those bids which can be entered into the
final solution are carried forward as a combination to compete against the
next bidder. The final combination contains the least cost solution.

3. MODEL OPTIONS.

There are four different program versions of the model . Each program
has unique capabilities and options available for the user.

Program one is designed for analyzing a contract procurement for one buy
period and one type i tem. Production base protection , the cost of not
selecting a particular bidder , can be assigned to any or all of the bidders
n rior to the analysis. The number of suppliers allowed in the solution is not
incl uded in the analysis. If an an...lysis for a specified number of suppliers
to be selected is desired , then program four shoul d be used. Program one
has an option to determine least cost solutions for fractions of the total

O procurement contract. It i s also capable of determi ni ng “second best” and
other alternative solutions.

1. DeArmon , I ra A. , Jr. , and Ferrnagl i ch , Davi d M., The Cost of Procuring
Ammunition from Industry or from Government-Owned Plants, USAMUCOM ORG
Report 47, USAMUCOM Operations Research Group, July 1972, UNCL.

1



Program two is designed for analyzing a contract procurement for two buy
peri ods for one i tem or two i tems for one buy period. The other major dif-
ference between program two and program one is that program two can be used
to analyze the problem in which there is competition among the bidders for
assignment of production base protection responsibility .

Program three has all of the capabilities of the previously-described
programs with the additiona l capability of analyzing a problem with up to
three buy periods or up to three i tems for a single buy period.

Program four is similar to program one in that it is designed for one
buy period and one type i tem. It has the additional capability , however , to
i dentify the least cost solution for each possible number of suppliers which
can be selected.

4. MODEL APPLICATION.

The Government issues Invi tations for Bid (IFB’s) to pri vate industry
as well as to its own plants. Each potential supplier submits several bids ,
each for a specified fraction of the procurement contract. These bids ,
a1ong with other relevant cost factors, i.e., Government standby costs,
transportation costs , equipment rental factors, and production-related costs
are analyzed to determine the least cost and several near least cost solutions .

When developing the model for muni tions procurement, each Government-owned
contractor-opera ted (GOCO) source is considered as a separate supplier to
allow for competition between GOCO facilities . In addition , the contract
requirement for the period (or periods ) in question must be known . Recognizing
that the model derives the solution s for fractions of the total requirement,
the decision maker can designate the maximum potential demand as his i tem
requirement in his bid solicitations. Following this procedure, the analyst
then defi nes the discrete bid l evels that woul d be acceptable.

The bid levels selected do not have to be in percentage form, e.g.,
0%, 25%, 50%, 75%, 100%. They can also be in actual production units form.
For exampl e, if the total requirement for the i tem to be procured were
100,000 i tems and the total number of bid levels were five , the bid levels
could be entered as 0%, 25%, 50%, 75%, and 100% or as 0 units , 25,000 units ,
50,000 units , 75,000 units , and 100,000 units.

In theory, the model can accommodate a large number of discrete bidding
levels. In practice , the problem of expected item demand levels and the
practicali ty of developing suitable cost data will be the limiting factors
for choosing the number of bid levels for the analysis. Once the procurement
requirement , the suppliers , and the feasible bid levels have been defined ,
the last ingredient to the analysis, i.e., the input cost data , must be
developed for each bi d level . Thi s data set shoul d include all relevan t
cost Info rmation for the procurement decision.2
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It is not necessary for model operation that each bidder submi t a bid
for each level . Thi s facet of the model allows a smaller company, with an
insufficient capacity for meeting the entire requi rement, to compete fcr
part of the contract. It also gives a supplier the option of not bidding
for a lower bid level when he feels it is not in his self-interest.

t .
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SECTION II

MULTIPLE-BID EVAL UATION MODEL MATHEMATICAL FORMULATIONS

1. GENERAL.

The objective of the model is to find the solution which meets the bid
requirements at the least cost. The following paragraphs describe each
individual program in English and in mathematical language .

2. PROGRAM 1.

Program 1 finds least cost and next least cost solutions at all bid levels
for one time period and one i tem. The mathematical statement follows :

Minimize : 
~~ 

C~ X~
1=1 j=1

Subject to: X 1~ = 0 or 1

X 1~ = 1

~~ 

q~~X~ ~~~R

Where I is the bidder subscript ,

j is the bid level subscript ,

B is the number of bidders ,

L is the number of bid l evels ,

X~ = 1 if bidder I is selected at bid level j ,

= 0 otherwise ,

C1~ is the cost of bidder i’ s bid at l evel j,

q
~ 

is the quantity of bid level j, and

R is the total requirement or any of the lower
requl rements desired .

4

- 0r. 
~~

- - •— - —



3. PROGRAM 2.

Program 2 finds least cost solutions at each possible set of bid levels
for two periods or two items . The mathematical statement follows :

Minimi ze: > Cjjk X ijk
i 1  j 1  k=1

Subject to: X jj k = 0 or 1

Xjjk i

q1~ Xjjk ~ Ri
1=1 j=1 k=i

>1 >i: >i: Xjjk R2

1=1 j=1 k 1

Where i is the bidder subscript ,

j  is the subscript for the first period/item bid level ,

k is the subscript of the second period/item bid level ,

B is the number of bidders ,

Li is the number of first period/ i tem bid l evels ,

L2 is the number of second period/ item bid levels,

= 1 if bidder i is selected at fi rst period/item
bid level j and second period/ item bid level k

= 0 otherwi se,
• . C i4 k is the cost of bidder i’ s bid at first period/item

~
‘ bid level j  and second period/ item bid level k ,

• ~1j is the quantity of first period/ item bid level j,

5
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is the quantity of second period/item bid level k,

Ri is the first period/item requirement to be met , and

R2 is the second peri od/item requirement.

4. PROGRAM 3.

Program 3 finds least cost sol .~tions at each possible set of bid levels
for two periods or LWO i tems . It also finds next least cost solutions at the
total requirement bid levels . The mathematical statement of this pr~~1em
follows :

Minimize : 

~~1 

~~ 
C~3~1 Xjjkl

Subject to: Xijkl 
= 0 or 1

L2 

> Xjjkl l

q1~ X jjkl ~ RI
i= 1 i=1 k=i 1=1

B Li L2 L3

>11 >.. , >1 ~~~~~~
, ~2k 

Xjjkl > P2
i 1  j=1 k=1 1=1

~~~~ ~~ 
q31 X jjkl ~ R3

1=1 .i=1 k=1 1 1

Where i is the bidder subscript,

j is the subscript of the fi rst period/item bid level ,

k is the subscript of the second period/i tem bid level ,

1 is the subscript of the third period/item bid level ,

B is the number of bidders ,

6

— - 0 —•——O—-~~O—— O_ _~~~_ • i— . . ~ _0



Li is the number of first period /item bid level s,

L2 is the number of second period/item bid levels ,

L3 is the number of third period/item bid l evels ,

= 1 if bidder is selected at first period/item
bid level j, second period/item bid level k,
and third period/item bid l evel 1 ,

= 0 otherwise ,

Cj.kl is the cost of bidder i’ s bid at first period/item
~ bid level j ,  second period/item bid level k, and

third period/item bid level 1 ,

is the quantity of first period/item bid l evel j,

is the quantity of second period/item bid level k,

q31 is the quantity of third period/item bid level 1 ,

Ri is the fi rst period/item requirement to be met,

R2 is the second period/item requirement , and

R3 is the thi rd period/item requirement.

5. PROGRAM 4.

Program 4 finds least cost and next least Cost solutions at each bid l evel
for each possible number of suppliers . It considers one time period and one
item. The mathematical statement follows :

Minimize: 
~~ ~~ X~

1=1 j=1

Subject to: X
1~ 

= 0 or 1

• ~1=1

0 ~~~~~~ q~~X1~~~~~~R
1~1 j~1

7



X~~~= N

i 1  {i:q~~o}

Where i is the bidder subscript ,

j is the bid level subscript ,

N is the number of bidders in the solution ,

B is the total number of bidders ,

L is the number of bid levels ,

X~ = 1 if bidder i is selected at bid l evel j,

= 0 otherwise,

C~ is the cost of bidder i’ s bid at level j,

q
~ 

is the quanti ty of bid level j, and

R is the total requirement or any of the lower require-
ments desired.

8



~ECTI0N III

COMPUTATIONAL METHODS

1. GENERAL METHOD.

The model consists of several computer programs . Each program considers
bidders sequentially, finding all least cost combinations of the first two
bidders , of the first three bidders , and so on until it has found the least
cost combinations of all bidders . Then each program works backwards to
assembl e each bidder ’s share of the least cost solution.

2. EXAMPLE.

Consider the following problem : Three bidders are bidding at three bid
l evels: 0%, 50%, and 100%. Their bids at each l evel are:

BIDDER i’ s BIDDE R 2 ’ s BIDDER 3’s
LEVEL BIDS BIDS BIDS

0% 100 0 0

50% 600 350 400

100% 900 900 850

Find the combinations of bids which meet the 0%, 50%, and 100% require-
ments at least cost.

The first step is to combine bids for Bidders 1 and 2 to find least costs
at each bid level using these two bidders . This is depicted in Table 1.

The second step is to treat the combined bids for Bidders 1 and 2 as
bids by a single bidder and combine them with Bidder 3’s bids in the same
way as before. This Is depicted in Table 2.

If there were more bidders , their bids would be combined with the above
bids one ~t a time until all had been considered .

At this stage , the least costs are known but not each individual bidder ’ s
bids. To fi nd these bids , the programs work backwa rds through the bid levels
noted for each bidder duri ng the ea .ler steps. At each step, the programs
find a bidder ’s bid level and subtract that level from the old balance to get
the new balance. Repeating this step, the programs find the bid levels for
all bidders , as shown below .
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First , recall the bid levels of Bidders 3 and 2 in the solutions for
Bidders 1 - 3 and 1 - 2, respectively.

BID LEVELS OF BIDDER 3 LEVELS OF BIDDER 2
LEVEL IN SOLUTIONS FOR 1 - 3 IN SOLUTIONS FOR 1 - 2

0% 0% 0%

50% 0% 50%

100% 50% 0%

The computations follow:

Bid Level 0% 50% 100%
3rd Bidder OX 0% 50%

Balance 0% 50% 50%
2nd Bidder 0% 50% 50%

Balance 0% 0% 0%
1st Bidder 0% 0% 0%

The solutions , then , are these:

Bid Level 0% 50% 100%
1st Bidder 0% 0% 0%
2nd Bidder 0% 50% 50%
3rd Bidder 0% 0% 50%

Cost 100 450 850
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SECTION IV

MULTIPLE-BID EVALUATION MODEL FLOWCHARTS

This section contains Multiple-Bid Evaluation Model flowcharts which show
mcijor logical steps in the programs . There are flowcha rts for each program.
Programs with a main routine and subroutine have individua l flowcha rts.

Throughout the flowcharts , the four major steps which the program performs
are shown by the symbols ~~ ~~~~~~~~~ 

(
~ , and (~~~. These steps are:

Step (~~: Input.

Initialize the arrays and read the data .

Step (
h~~~~

: Combining .

For each I’th bidder , find his share of the solutions for bidders
1 through I.

Step ~~ : Assembly and Printing .

Assemble and print least cost solutions by working backwards bidder
by bidder.

Step ~~ : Suboptimi zation.

Compute, assembl e an d print next leas t cost solu ti ons.

The programs differ somewhat in structure. Programs 1 and 3 have a sub-
routine for fi nding least costs, while the other programs find least costs
in the main routine .
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SECTION V

MULTIPLE-BID EVALUATION MODEL COMPUTER LISTINGS

Figures 5-1 through 5-6 present the FORTRAN source listings of the four
lultip le-Bid Eva l uation Model programs . Coment cards help the reader
identify steps in the programs and identify the variables used . Coments
are numbered hierarchically. For example, Conulent 11 includes Coments 11.1
and 11.2.
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C PROG RA M 1 0C~~.. C) 10
C B ASIC MULTIPLE BI D E V A L U A T I C N  — PROVIDES LEAST—COST SOLUTIONS AT C~~iY~:.C2O
C EAC H PO SSI B LE PR LEVEL. PROVIDES NEXT—BEST SOLUTI ON S AT THE O000~~~30
C TOTAL kE Q UIR E ME NT BID LEVEL. 00000040
C - 00000050
C 1 IDENTIFIC A T I O N  OF VARIABLES. 00~~~~C60C ~0 QC ~iC70
C B I D  — B I D  ~OST. 00000080
C S L E v ~~I. 

— BID LEVEL. 000OOO~ O
C CUS T (I ,L ) — THE ARRAY (if BID COSTS FOR EACH B IDDER I A~.O BID 00000100
C L E VEL L. 00000110
C DEL I I I )  — A M O UNT OF REQUIREME N T MET BY B IDDERS 1 THRU I. 003r~~120
C 01FF — BI D LEVEL I)ES !RED FOR PRE CE D!N ~. BIDDERS. WHEN A DDED TO 00~ 00l3OC C UR R~~NT B I D D E R ’ S  L E V E L  Is GIVES TOTAL BID LEVEL L. 000001~.0
C DUMMI - A HI(,H V A L U E USED TO I N I T I A L I Z E  THE COST ARRAY FOR EASE 00000150
C OF HANO L I~iG 8105 NuT MA DE. 00000160
C DYN PkO — Tal E SUbi~UU T IN E ~.bI C H FINDS THE LEAST—CO S T 5OLUT1 0~IS. 0O000Y~0

— M I N I P ~LM COST FOR 6ID !~ER S 2 T HRLI I AT LEVEL L. oooc oiao
C FFI NI — THE PO S S I B L E  INT~~RM E OIAT E SOLUT IONS FROM WHICH THE LEA S T— 00000190
C COST I NTErU-1E D I~~TE SO LUTION 15 FOUND. 00000200
t FI N X (I) — AR ,tAy 1 -N ~H IC H (PT 1MA L SOLUTI ON BID LEVELS ARE SAVED IN 00000210
C ORDE R TO HELP DETE RMiN E SU&DPTI.’IAL SOLUTIONS. 00000220
C I — BIDDER. 00000230
C IT  — T I T L E E L E M E I~T INDEX. 00000240
C ITEST — ‘1 M EANS THAT OPT IM I ZATIO N IS DESIRED FOR A MPU~~TS LESS 00000250
C TH A N Th~ TO TAL R IQUI R EMENT LEVEL. 00000260
C ‘0 MEANS O P T I M I Z A T I O N  IS NOT DESIRED FOR SUBM A X IMAL 00000210
C RE D U IRE MEN T LEVELS. 00000280
C J — 310 LEVEL INCEX. 00000290
C K — BID LEVEL I r l uEX .  00000300
C KA — BID LEV E L  INDEX. 00000310
C KR — THE NUMBER (iF BIDS MADE BY A BIDDER. 00000320
C L — IN O P T I M I Z A T I O N  SECTI O N, BID LEVEL INDEX.  Ira ~,0BG PT IM IZATION 00000330
C SECTIO N , BIDDER IN DEX. 00000340
C LC — I N I T I A L  B ID LEVEL INDEX, 1 TO SOLV E FOR ALL 510 LE~~LL S AND C0300350
C N LEV O T H E R W I S E .  00000360
C LE V I I) — IN INPUT SECT ILN , NUMBER CF BI DS MADE BY EA C I~ I D D E ~ , I. 00000310
C IN CO M PUT A I IUN SECTION. INCLUCE S B IDS PaCT MADE BUT DU’~M I E ~ 00000380
C I N , I.E. ECUALS NUMBER (iF BID LEV ELS. 00000390
C LE VI — NUMBER OF BIDS FOR EACH BIDDER. 00000400
C L L — BID LEVE L  IN DEX. 00000410
C N — I N I T I A L B I D  LE V E L I N D E X , 1 TO SOL VE FOR ALL BID LEVELS AND 00000420
C NL~ V OTHERWIS E . 00000’.30
C NLE V — NUMBER OF BID LEVELS. 00000440
C NS UP — NUMBtK OF BIDDERS. 00000450
C P L E V I I , L ) — THE A RRAY OF BID D UAN TITIE S FOR EACH BIDDER I AND 00000460
C BID LE VEL INDEX 1. 00000470
C R — MINIMUM COST YET FOUN C FOR THE INTERMEDIATE SOLUTION 00000480
C CURR~ N 1LY B E ING SOUGHT. 00000490
C SA VE — V A R I A B L E  USED TO SAVE LEAST COST FOR RESTORING COST ARRAY 00000500
C AFTER EACH 5UBO PT IM IZATLN . 00000510
C SURP — TIE BID LEVELS. 00000520
C T ITL E — TITLE CF STUDY. 00000530

Figure 5-1. Program 1 LIsting 1 MAIN Routine (1 of 4)
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C X I I  .1) .— B ID I E El. OF 8 I D O E R  I ‘ S  CC NT R IB UT ION TO THE L E A S T — C O S T  00000 540
C S D L u T I ~~N .~.. T L E V E L  L U S I N G  ONLY ~ I O D E R S  I T H RU I. 00000550
C X F I N  I )  — B I D  LE V E L  CF B I D D E R  I ’ S  C O N T R I B U T I O N  TO THE L E A S T — C O S T  00000560
C S O L U T I O N .  00000570
C 00000580
C 2 (J~~MU~. AND D I M E N S I O N  S T ~~T E M E N T S .  0000059 0
C 00000600

CO MM O N X - I N ( 2 1  l , S U R P ( l 1 ) , P L E V ( 2 1 ,2 1. ) , C O S T ( 2 1, 2 1)  , L E V ( 2 1  I ,NSUP ,N L EV 00000Ô 1O
COMMON IT ESI  (

~00O0ô 2O
D I M E N S I O N  F I N X I 2 ] ) ,  T I T L E ( 5 )  00000630

C 0000064 0
C 3 RE~.’ T I T L E ,  B A S IC PAI ~A M E T E R 5 ,  AND E l D  L E V E L S .  0000065 0
C 00000660

R E A O  15 . 13 0 )  ( T I T L E ( M , I ’ l , S )  000006 10
,~R I T ~ t . 1 4 0  ( F I T L E ( I ) , I ’ l , S )  00000680
~:~~O 15 , 15 0 . ’ ~~ L~~,N L E V , I T E S T  000006 90
~~~~~ ( 6 , 1 c ~~ ) \ S t j P , N L E V  00000700
IF v~S 0 k . G T . 2 1 )  I .RI T E (6 , 1 7 0 ) P4SUP 00000110
IF (~d r V . & 1 . 2 1 )  ~R I T E  ( 6 , 1 8 0 )  NLEV 0000072 0

- IF )~~S U P . G T . ~~1 . U R . N L E V . G T . 2 1 )  STOP 00000 13 0
i~~ 1 T r  (6 . 1 9 0 ) 0000074 0
00 10 L’ l ,~~~E V  00000750
~~~~ 200 ,  S U R P ( L I 00000760

10 P R I N T  200 ,  S L J R P (L )  00000770
C 00000780
C 4 I N I T I A L I Z E  B ID  L E V E L S  AND B IDS.  00000190
C 00000800

÷ 2 5  00000810
JO 3 ’~ (‘l , US UP 000008 20
CU 2 ’ . - L . 1 , N L E V  00000830
P L F V (  1.1 ) . S U R P IL 1 00000840
CtJ S~~( I , L J ~~DUMMY 000008 50

20 CO r4 T INu ~ 00000860
30 CONTINUE 00000870
C 00000880
C 5 R E A D  E I D S  FOR EA( r l  B I D D E R .  000008 ~~0C 00000900

a R ITE (6,210) 00000910
DO 70 I .1,NSU P 00000920
iRI T~ 16,220) 1 00000930
.‘~IT - U.,230 ) 00000940
R E A O  2 4 w ) , L E V I I )  00000950
)CK. LEV I)) 00000960
Dli 6-j K .1 .KK 00000910

~~ A D ( 5 ,250 . ) B L E V E L , B ID  0000098 0
w~~I T E  (6 , 2 5 0 )  B L E V E L , B i D  00000990
DO 40 L.1, N L EV  00001000
IF ( B L E v L . E L . S U R P ( L )  I GD TO 50 00001010

40 C DN1I ~~u E 000010 20
~R II : (6,260 ) I,BLEVE L 00001030
S T O P  0000 1040

3D C 0 S T 1 3 , L ) . B J D  00001050
60 C O N T I N U E  00001060

Figure 5-1. Program 1 Listing , MAIN Routi ne (2 of 4)
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70 CONTINUE 00”~~1070
C 0000i080
C 6 S E T U P  TO PRO CESS ALL BID LEVELS. 00001090
C 00001100

00 80 I .1,NS L P - 000011 10
L~~V ( I .NLEV 00001120

80 C O N T INUE 00001130
00001140

C 7 FIND LEAST—COST SOLUTIONS. 00001150
C . 00001160

1.1 00001170
CALL DYN PRO 00001180
ITEST .0 00001190

C 00001200
C 8 SAVE L E A S T — C O S T  SOLUTIONS FOR DETERMINING NEXT—BEST ONES. 00001210
C 00001220

DO 90 L . 1 ,NS UP 00001230
90 FIN X(L )=XFIN( L ) 00001240

0000 1 250
C 9 FIND NE XT— BE ST SOLUTIONS. FOR EACH SUPPLIER , ONE AT A T I M E ,  00001260
( RULE OUT THE LE A S T — C O S T  PRODUCTION LEVEL AND FIND THE LEAST—COST 00001270
C OF TM. R~ MA 1NIP , O PO SSIBILIT IES. 00001280
C 00001290

DO 120 L .1,NSUP 00001300
PRI N T 70, L 00001310
L E V L ’ L E V I L I  00001320
C D 100 L L ’ l , L E V L  00001330
IF (PL E V (L ,LL) —FI NX (L ) ) 100 ,110,100 00001340

100 C ONTINUE 00001350
PRINT 280, FINX( L ),L - 00001360
STOP 00001370

110 S A V c ’ C O S T ( L , L L )  00001380
C LJ S T(L ,LL (‘DUMMY r- ,,GC1390
C A L L CY N PRO - 00001 400
ITE SI sO 00001410

120 C U S T ( L , L L ) . S A V E 00001420
STOP 00001430

C 00001440
13(1 FORMAT 15A 4 ) 00001450
140 FO RM A T (1H1,5A4 ) 00001460
150 FORMAT (413) 00001470
160 FO RMAT (1P40,I2,9H B IDD ERS ,,I 3 ,11 H BID LEVELS) 00001480
170 ~0RME T (1a1 C ,I3 ,31I~ SL PPL IE RS IS TOO MANY (21 MAX)) 00001490
180 FO R M A T  (1a4 C ,1 3,32I BID LEVELS IS TOO MA N Y (21 MAX)) 00001500
19’~ F~)R MA T I1H ~~,20Pl5I D LEVELS ) 00001510
200 F O RM AT (F10.0) 00001520
210 FC~ M AT (1HO , 4HBIC S ) 00001530
220 FORMA T  (1HO ,baIBI CD E R, I 3 ( 00001540
230 F0kMAT (1H0 ,2C1-BI D LEVEL TOTAL COST ) 00001550
240 FORMAT (13) 00001560
2 5’) FORMAT (2F10.0 ) 00001570
2b0 FOR M A T (1H0 ,6HBIODER ,13 ,25H BID AT ILLEGAL BID LEVEL ,F4.0) 00001580
270 FORMAT (1a41,20X ,1L HSUBOPT SDLN ,15//) 00001590

Figure 5-1. Program 1 LIsting, MAIN Routine (3 of 4)
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283 FORMAT ((X ,BHBI D OF ,E10 .3,24HwAS NET FOUND FOR BI O DER ,I S( 00001600
END 00001610

Figure 5-1. Program 1 Listing , MAIN Routine (4 of 4)
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S U BROU T ) t 4 F DYN PRC 0 0 0 J 4 6 20
CO MM O N X F I N ( 2 1  I , S U R P ( 2 1  ) ,P I E V ( 2 1 , 2 1 ) , C O 5 T ( 2 1 , 2 1  ) , L E V ( 2 1  ) ,NSUP ,NL EV000016 3 O
COMM ON IT EST 00001640
DI M EN SI ON CE LT I 2 1 ) ,  FF 12 1), F121 ,21 ), X 121,2 1 ) 00001650
W RI T E  (6,260) - 00001660

C 00001 670
C 10 SETUP INITIAL BIDDER’S COSTS AND BID LEVEL S . 00001680
C 00001690

1.1 00001700
K K ’ L E V I I )  0000 1710
00 30 L’ I , NLEV 0000 1720
CO 10 K.1, KK 0000 ! 730
IF (SURP (L )— PLEV (I,k )) 30,20 ,10 000u1740

10 CONTINUE 00001750
20 F(I ,L )’CBST( I, K) 00001780

XII  ,L) .PLE V (I,K) 00001770
30 CONTINUE 00001780
c 0000 1790
C 1. C : J M B  ( NE L E A S T — C O S T S  FUR P R E V I O U S  BIDDERS W1 TH COSTS FOR P-~..xT 00001800C P I D D~ R, &IVIt.G N EW LEAST—COSTS. 00001810
C- 00001820

DO 160 I ’2,NSUP 00001830
If (I—NS UP ) 40,50,50 00001840

40 LC’l 00001850
GO TO 70 0000 1860

50 IF (ITEST) 40,60,40 00001870
60 LC.NL EV 00001880
70 C O 150 L~ LC ,N LEV 00001890

NK.L E V ( I )  
- 

000019 00
C 000019 10
C 11.1 FO R A PR ODUCTION LEVEL FIND VARIOUS COMBINATIONS WHICH MEET 00001920
C THE RE QU I REM ENTS. 00001930
C ‘ 00001940

DO 110 K . 1 ,KK 000019 50
U I F F . 5 U R P ( L  ) — P L E V ( I  ,K )  00001960
IF (01FF) 120,80,80 00001970

80 Dli 90 J c 1 , N L E V  00001980
IF ( D I F F — S U R P ( J ) )  110,100 ,90 00001990

90 CONTINUE 00002000
100 FF (R)’COST (I, K),F (I— I,J) 00002010
110 CONTINUE 00002020

K’KK.l 00002030
120 KrW.—1 00002040

J’K 00002 050
R’I0.E.20 00002060

C 000 020 70
C 1 1.2 SELECT THE LOWEST COST ALTERNATIVE AND SAVE IT FOR 00002080
C COMBIN AT 1O P4 W ITH THE NEXT BIDDER’S COSTS. 00002090
C 00002100

00 140 K’ l , J  00002110
IF (FFIN)— R ) 130,140,140 00002120

130 M~~F F ( K )  03002 130
U.K 00002140

Figure 5-2. Program 1 Listing, DYNPRO Subroutine (1 of 2)
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X I I  ,L ) .PLEV ( I ,K A )  00002150
140 C ON TINUE 00002160

F ( I , L )sR 00002170
150 C O N T I N U E  00002180
1 6’) C O N T I N U E  00002190
C 00002200
C 12 FU R E A C H  B I D  L E V E L  FOR W H ICH A SOLUTION IS D E SI R ED, W ORK 00002210
C ~~ C K W A ~ 35 b I O C ~~k B Y 8 I D D~~R TO A S S E M B L E  AND THEN P R I N T  THE 00002220
C L E A S T — C O S T  S L L U T I C N .  00002230
C 0000224 0

N.j 00002250
IF ( I T E S r . E ~~.0) N’NL EV 00002260
DO 2 - S O LL.N, ?.L EV 00002270

C 00002280
C 1 2 . 1  A S S -  M~~L E ‘THE SOLUTI ON. 00002290
C 0000230 0

I.NSUP 00002310
DELT (IJ ’SU R P (IL) 00002320
x F I N I) .~~(I , L L )  00002330

170 I - I — I  000 02340
C 00002350
C 12 .11  F I R S T  C O M P O T E  THE B A L A N C E  R E M A I N I N G  TO B E M E T .  00002360
C 000023 70

D E L T (I ) ’J E L T ( Ii I )— X F I N ( I . I )  00002380
C 00002390
C 12.12 FU R T H I S  B A L A N C E  F I N D  B I D D E R  I’S BID L E V E L  IN THE LEASI—C05T00002400
C SOLUTION. 00002410
C 0000 2420

03 1’’) L ’I,NLEV 00002430
IF (1~E LT (I)— SU R P (L) ) 200,190,180 00002440

180 C O N T I N u E  00002450
C 00 002460
C 12.13 S A V ~ B I D D E R  I ’ S  BiD LEVEL. 00002470

00002480
190 X F I P f l I ) .X(I, L ) 00002490
200 CONTINUE 0000 2500

( F ( I — i )  210,210,170 00002510
C 00002520
C 12.2 WHEN DONE FOR A L L  B IDDERS, W RITE AN SWERS. 00002530
C 00002540
21’) PR INT 25~~, SURP (LL ),F(NSUP ,LL ) 00002550

Dli 220 I’l ,NS UP 00002560
220 PRIN T 240, I, X F I N ( I )  00002570
230 CONTINU E 00002580

R E T U R N  00002590
1 00002600
240 FO RMAT (ill BI D DER ,I3,F12 .O ) 00002610
250 FORMAT (/ , 19 h  R E L i J I R E M E N T  LEVEL ,F10.0 ,14 H MINIMUM COST ,F 1 O . D )  00002620
28’) FOR MAT (lOelOSDt.UTIONS) 00002630

END 00002640

Figure 5-2. Program 1 LIsting , DYNPRO Subroutine (2 of 2)
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C PROGRAM 2 00000010
C T W O  P E R I O D / I T E M  M U L T i P L E  P l O  E V A L U A T I O N  — FOR T W O  B ID  P E R I O D S  00000020
C oR TWO B ID I T E M S .  P R O V I D ~~S L E A S T — C O S T  S O L U T I O N S  AT EA C H  P O S S I B L E  00000030
C ~ET OF BID LEVELS. 00000040
C 000000 50
C 1 I D E N T I F I C A T I O N  OF V A R I A B L E S .  00000060
C 00000070
C BID — BID COST. 00000080
C BLE V EL — BID L E V E L .  00000090
C C O S T ( I , L , L L )  — THE A R R A Y  (‘F B ID  C O S T S  FOR E A C H  B I D D E R  I, FOR 00000100
C F I R S T  P E R I O D / I T E M  B I D  L E V E L  1. AND SECOND P E R I O D / I T E M  BID 00 000 1 10
C L E V E L  LL .  0000u l 2 O
C D E L T 1 C I )  — AMOUNT OF F I R S T  P E R I O D / I T E M  R E Q U I R E M E N T  MET BY B I D D E R S  00000130
C 1 THRU 1. 00000140
C DELT2 (I) — AM OUNT CF SECOND PERI O D/ITEM r E C U I R E M E N T  MET BY O00O01~ 0C B IDDERS 1 THR U I. 00000160
C D I F 1 — F IRST P E R I O D / I T E M  MD LEVEL DESIR ED FOR P R E V I O U S  B IO DERS. 00000170
C W HEN ADDED TO CURRENT BIDDER S FI R S T  LEVEL OF K , GI V E S  A 00000180
C TOTAL F I R S T  B ID L E V E L  OF L. 00000190
C DIF 2 - SECUN E BID L E V E L  D E S I R E D  FOR PREVIOUS BIDDERS. WHEN BO D ED 00000200
C TO C UR REN T eIO C E R ’ S  SEC O ND BID LEVEL OF KK , G I V E S  A T O TAL ~0OC02I0C SECOND BID LEVEL OF LL. 00300220
C DUMMY — A H ICK VA LUE U SEC TO I N I T I A L i Z E  TH E COST ARRA Y  FUR EASE 00000230
C OF HANi ~L INL MDS NUT MA DE . 00000240
C F (I ,L, LL ) — M I N I P U M  COST F O R  !IOOE R S 1 THRU I AT F I R S T  00000250
C P E R I O D / I T E I - ’ LE VEL I BN~ SECOND P E R IO D /ITE M L E V E L  LL. 00000260
C FF — COS T OF M E E T I N C  DESI~~ED R E Q U I R E M E N T S  USI N G CURRENT 8ID DER 00000270
C AT CURRENT L E V E L  AN PR E V I O U S  B I D L E R S  AT BEST C O M B I N E D  00000280
C LEVEL. 00000290
C I - BIDDER. 00000300
C IC ON — CCN TR ~~~TUl. OR B I D D E R  INDEX. 00000310
C I T — T I T L E  E LE ”E :.T INDEX. 00000320
C ITE S T — .1 — C0~ PUT~ NG A O SW E R S FOR SUB~ A X I M A L  AS WELL AS M A X I M A L  00000330
C BID L E V E L S .  00000340
C ‘C — C O r P U T I N O  FL 1 R M A X i M A L  BID LEVELS ONLY. 00000350
C IT YPE — .1 — STO DY 1$ F.’j~ TW O ITEMS. 00000360
C ‘C — STo OY IS f .R TWO PERIODS . 00000370
C — SECOND LE V E L  BID IN~ EX. 00000380
C — S E C O ND ~‘E W I l 0 / I T E $  BID L E V E L  FOR P R E C E D I N G  BIDDERS. JJ AND 00000390
C CURRENT E I E L E R ’ S  SE~~O OD L E V E L  Kl~ A D D  TO SECOND LEVEL LL . 00000400
C NI — NUMBER , BID L E V E L S  FOR BIDD ER FUR FIRST PE RI OD/ITEM. 00000410
C K2 — N UM bE R L F BID L E V E L S  FOR BIDDER FO R SECOND PER IOD/ITEM. 00000420
C L — F I R S T 810 L~~~~EL I N D E X .  O~.00O430
C LC — INDEX OF L CP ~EST F iR S T PEk IOD/ ITE M BID LEVEL FOR WHICH 00000440
C SOL UTI O N IS DESIRED. 00000450
C L E V 1 I I )  — NUMBF ~ O F F I R S T  PE RIOD/ITEM BID LEVELS BID BY BIDDER I. 00000460
C I’~ C UM P UTA TI L ;N S E C T I O N ,  E Q U A L S  N L EV1 . 00000470
C LE V2 (I) — N UM B E R OF SECL!.U PERIOD/ITEM 810 LEVELS BID BY BIDDER 1.00000480
C IN CO MP U IA T ION SECTION , EQUALS NLE V2 . 00000490
C LL — SECOND BID LEVEL INDEX. 00000500
C LLC — INDEX OF L ~EST SECOND PER iOD/ i TEM BID LEVEL FOR WHICH 00000510
C SOLUTION IS DESIRED. 00000520
C LIE — FIRST 8)0 LEVEL INDEX. 00000530

Figure 5-3. Program 2 ListIng (1 of 7)
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C LLLL — SECOND 810 LEVEL INDEX. 00000540
C M — F I R S T  PE~- I L D / I T E M  BID LEVEL PLUS 1. 00000550
C ~~~ — C:~~T R A C T o ~ C [J L N T E R .  0000 0560
C MM — S E C ~~N[) P E R I O D / I T E M  tflD LEVEL PLUS 1. 00000510
C OL E Vi — N U M B E R  UI F I R S T  P E R I O D / I T E M  BID LEVE LS. 00000580
C l,LEV2 — O U M B E R  Of S E C O,. FER 100 /ITEM BI C L E VELS. 00000590
C .SUP — N U M B E R  I F  ,I DDE R S . 00000600
C N T ESI — .1 10 f~~ I~~T BID L E V EL S AN D LEAST COSTS FUR TESTING. 00000610
C ~0 IF 01 TESTI N G. 00000620
C P LE~~I — Bi D LFX ~~LS FC~ PER i OD/ i TEM 1. 00000630
C PL~~V2 — 8I~ L E V E L S  FLR PERIOD/ITEM 2. 00000640
C — M I N I ~’UM COST FOUN D 51) FAR , AN IN T E R M E D I A T E  RESULT. 00000650
C SUR P1 — BID L E VE’ C FiS k PE~~IU 0/ITEM 1. 00000660
C SURP2 — BID LE V F O R  PERIOD/ITEM 2. 00000670
C X i ( i , L , L L )  — F i R ,. P E R I O D / I T E M  BID LEVEL OF BIDDER I’S C )N TR 1B U— 00000680
C l ION TI L E L S T — L 1 S 1  SOLUTI ON AT FIRST PERIOD/ITEM LEVEL L 00000690
C ANU SEC (ND PER I100 / ITEM LEVEL LL USING ONLY BIDDERS 1 THRU 1.00000700
C X2 (i ,L, LL) — SEC NF) P E R I J C / I T E M  BID LEVEL OF B IDDER I’S CONTR I BU— 00000710
C TION IL LE A ST - C O S T  SULUT iU~. AT FI RST PERIOD/ITEM LEVEL L 00000720
C - AND SECOND PERIOD/ITEM LEVEL LL USiNG ONLY BIDDERS 1 THRU 1 .00000730
C X F I N 1 ( I )  — 610 LLV E L (IF B IDDER I’S FIRST PERIOD/IT EM BID WHICH IS 00000740
C PAR T CF THE LE A S T — C O S T  SOLUTION. 00000750
C X F I N 2 I 1 )  — BID L E V E L  [iF BIDDER I’S SECOND PERIOD/ITEM BID WHI CH 00000760
C IS PA RT CF THE LEAST—COST SOLUTiON . 00000770
C x~~1 — SET OF FIRST P E R I O D / I T E M  BID LEVELS FOR A CONTRACTOR FOR 00300780
C S U C C E S S I ~~EL Y IMPROVING BID S . FOR TESTING ONLY. 00000790
C XX 2 — SET OF SEC IN O P E R I O D / I T E M  B ID LEVELS FOR A CONTRACTOR FOR 00000800
C SUCCES S I V E L Y  IMPROVING BIDS. FOR TESTING ONLY . 00000810
C 

- 
00000 820

C 2 D I M E N S I O N  S T A T E M E N T S .  00000830
D I M E N S I O N  X X I ( 5 0 ) ,  X X 2 ( 5 0 ) 00000840
D I M EU5100  S U R P 1 ( 2 1 ) , S U R P 2 ( 2 1) ,  X 1 ( 1O , 2 1 ,~~1) ,  X 2 ( 1 0 ,2 1 , 2 1)  00000850
LIIM E N S I O N  F ( i O , 2 1 ,2 1 )  - 00000860
~IME NSI O N LEV 1(1 O ), LEV2 (10 ), PLE V1I1 O - ,21), PLEV2 (10,211 00000870
D IM E ’~SiON CO S T I1C ,21 ,21) - 00000 880
D IME I. S ION X F I N i ( 1 0 ), XF I N 2 (10), DEI.T1(10), DELT2 (10) 00000890
D I M E N S I O N  B L E V E L ( 2 ) ,  T I T L E ( 5 )  00000900

C 00000910
C 3 READ TITLE, BASIC PARAMETERS, AND BID LEVELS. 00000920
C 00000930

R E A D ( 5 , 5 8 0 )  ( T I T L E ( I T ) , I T . 1 , 5 )  00000940
WR ITE  (6 , 590 ) ( T I T L E ( I T ) , I T . 1 , 5 )  00000950
R EAD ( 5 , 54 0 1  NS UP ,NL EV 1  , N L E V 2 , 1 T Y P E  , N T E S T , I T E S T  00000960
,dR I TE (6,600) N5U P 00000970
IF (ITY PE.EQ.0) W R I T E  (6,610) NLEV 1 00000980
IF ( I T Y P E . E Q . 0 )  W R I T E  ( 6 , 82 0 )  N LEV2 00000990
IF (1T YPE .EQ .1) WR I T E  (6,630 ) NL€V 1 00001000
IF (ITYPE .E ~~.1 ) RRI T E  t6 ,e401 NLEV Z 00001010
IF  (N S U P . G T . 1 O )  W R I T E  (6 , 8 5 0 ) NSUP 00001020
I F INLE V 1 .GT.2 i) wRITE (6,660) NL EV 1 00001030
IF I N L E V 2 . G T . ? 1 )  W R I T E  ( 6 , 6 6 0 )  N L EV 2 00001040
IF (NSUP.GI .10 .OF .NLEV 1 .GT.21 .OR.NLEV2 .GT.21) STOP 00001050
DUMMY .1.E.15 00001060

Figure 5-3. Program 2 ListIng (2 o~ 7)
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IF ( I T Y P E . E Q . 0 )  W R I T E  (6 , 130 ) 0000 1010
IF ( I T Y P E . E Q . 1 )  W R I T E  ( 6 , 740 ) 00001080
1.0 10 L ’l ,NLEV l 00001090
READ 570 , SURPI(L) - 00001100
PR INT 510, S U R P I ( L )  00001110

10 CONTiNUE 00001120
IF (ITYPE. E Q .O) W R I T E  (6,750 ) 00001130
iF I ITYP E .EQ. 1 I W RITE (6,160 ) 0OC.C1140
DO 20 L .1,NLEV2 00001150
R EAD 570, SURP 2 IL) 00001160
PR INT 570 , S URP 2 ( L )  0 0 0 0 1 17 0

20 C O N T I N U E  0000 180
W R I T E  (6 , 770 )  0 - 000 11 90

C 00001200
C 4 I N I T I A L I Z E  BID LEVELS, BIO S , AND ARRAY Of LEAST—COSTS. 00001210
C 00001220

DC 70 I.1,NS UP
00 30 L ’l,NLEVI 00001240
PLEV I (I ,L I ‘SURPI (I I 00001250

30- CONTINUE 00001260
00 40 LL ’I,NLEV Z 00001270
PLEV2( I ,LL ).SURP� (LL ) 00001280

40 CONTINUE 00001290
110 60 L ’l ,NLEVl 00001300
DO 50 L L — 1 , NL E V 2  00001310
C O S T ( I , L , L L ) ’ D U M M Y  0 0 0 0 1 3 2 0

50 CONTINUE 0000 1330
60 CONT I NU E 00001340
7 0 C O N T I N U E  0 0 0 0 1 3 5 0

00 90 K . 1 , N L € V I  0000 1360
LiD 80 J . 1 , N L EV 2  00001370
F ( 1 , l~,~~I ’DU MNY 00001380

80 CONTINUE 00001390
90 CONTINUE 00001 6 00
C 00001 4 10
C 5 RE AD B IDS F IR EA CH BIDDER. 00001420
C C0001430

DO 160 isi,N SUP 00001660
R EA D 550, LE~~1 l l ) , L E V 2 ( I )  00001450
K 1 .L E V 1 I I )  00001460
N 2 S L E V 2 ( I )  0 0 0 0 1 4 7 0
IF ( I T Y P E  . E 0 . ~ ) W R I T E  (6 , 76 0)  00001460
IF ( I I Y P E . E L . 1 )  w R I T E  (6 , 790 ) 0000 1490
DO 150 N ’ i ,~~1 00001 500
Dli 140 J ’ i , Nl 0000 151 0
R E A D  560 , O L E V E L I 1 ) , B I E V E L ( 2 ) , B I D  0000 1520
M R I T I ( 6 , 6 0 0 ) I , E L E V E L ( I ) , B L E V E L ( 2 ) , B I O  00001 530
DO 100 L ’ i , N L I V I  00001540
IF ( B L E V E L I 1 I . E Q . S U R P 1 ( I 1 )  GO 10 110 0000 1550

100 CONT INU E 0000 1560
•R I T E  ( 6 , 6 1 0 )  00001510
STOP 00001580

110 DO 120 L L ’ 1 , N L E V 2  00001590

Figure 5—3. Program 2 Listing (3 of 7)
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IF ( 9 L E V E L ( 2 ) . E ~~. S U R P 2 ( L L ) )  GO TO 130 00001600
120 CONTINUE 00001610

i. R IT E (6,820) 00001620
STOP 00001630

133 COS T (I,L,LL ).BIO 00001640
140 CONTINUE 00001650
150 CuN TINU E 00001660
160 C O N T I N U E 0000 1610
C 000 01680
C 6 SETUP TO PRO CESS ALL BID LEVELS. 00001690
C 00001700

00 170 I’l,NSUP 00001710
LEVI(I) ’NL (V i 00001720
L E V 2 ( I ) ’ N L E V 2  00001730

11 0 CONTiNUE 0000174 0
C 00001150
C 7 T R A N S F E R  D A T A  TO C O M P U T A T I O N A L  A R R A Y S .  00001760
c 0000 1 770

1.1 0000 1760
KI ’L FV l ( I )  00001790
N2 ’ L E V 2 ( 1 )  00001800
DO 200 k-I, K1 00001810
DO 190 J’1,K2 00001820
FM , C ,J I , C O S T (  I, K , J )  0 0001830
x 1 ( 1  , K , J ) ‘ P 1 EV  l i i  ,K P 00001 840
X2 ( I ,K ,J ) .PLEV2 I I .4) 000 01 850
MCQ N .1 00001660
X X 1(1). P L EV 1(I,K ) 00001810
x X2 (1 ).PLEV 2 (1 .4) - 00001880
if (.TES II 180,190,180 00001890

160 . R I T E  ( 6 ,830 ) I , ’ , J , F ( I , K , J )  0000 1900
I F )ITYPE. E0 .C) ..RIIE (6,B40) XX1 (MCON ) 00001910
IF (ITYP E .E0 .0) ,.RITE (E ,E50) XX 2 (MCON) 00301920
IF ( ITYP E .EO .I I W R I T E  (6,160) XX 1(NCO N ) 00001930
IF ( ITY PE.EQ. i ) v.RITE (6,870 ) XX2(MCON) 00001940

190 C O N T I N U E  00001950
200 C O N T I N U E  00001960
C 00001970
C 8 F IND L E A S T — C O S T  S O L U T I O N S  BY C O N S I D E R I N G  A D D I T I O N A L  B I D D E R S  00001980
C LiNE AT A T I M E . 00001990
C 000 02 000

WRITE (6,880) 00002010
00 400 I’2,NSUP 00002020
IF  I I — N S u P )  2 3 0 . 2 1 0 , 2 1 0  00002030

2 10 i F ( 1 T E S T )  230 ,2~ 0 ,230 00002040
220 L C ’ N L EV l  00002050

L L C s N L ( V 2  00002060
GO TO 240 00002070

230 LC’I 00002080
LLC’i 00002090

C 00002100
C 8.1 SEARCH FOR LEAST COSTS FOR EAC H DESIRED SET OF BID LEVELS. 00002110
C 00002120

Figure 5-3. Program 2 Listing (4 of 7)

35 -



240 1.0 390 L sLC, N LEV 1 00002~~30
DO 380 L L .L L C , N L E V 2  00002140
N I L E VL (I) 00002150
MCON’I 00002160
N— I D0002 170
MM.1 00002180

• R’1000004DUPjMY 00002190
C 00002200
C 8.11 DETE RMINE REQUIREMENT FOR PREC EDING BIDDERS TO ME ET. 00002210
C 00002220

DO 340 K. 1,K i ‘30002230
DIF1 .SU RP 1(L )—PL EV 1(I,K) 0000 240• IF (DI F 1) 350,250,250 00002250

250 )c 2 ’L EV 2 (I) 00002260
DO 330 KK -1 , K2 00002270
D I F 2 ’ S U R P 2 (L 1 ) — P L E V 2 ( I , KK) 00002280
IF ( D I F 2 )  340 ,26C,260 00002290

C 000C2 300
C 8.12 F I N D  B i D  L E V E L S  W H I C H  ME E T THAT R E C U I R E M E N T .  000023 10
C - 00002320
260 DO 270 J ’ l ,N L FV l  00002330

IF (OI F Z — S U R P 1 ( J ) )  280,280 ,270 00002340
270 CONTINUE 00002350
280 DI) 290 JJ ’1,NLEV 2 00002360

IF ( D I F Z — S U R P 2 C J J J )  300,300,290 00002370
290 CONTINUE 00002380
C 000023 9 0
C 8 .13 COMPUTE TOTAL COST FOR COMBINATION. 00002400
C 00002410
300 F F z C O S T ( I , K , K K ) . F I I — 1 ,J ,J J )  00002420
C 00002430
C 8.14 COM P A R E  T O T A L  COST FOR THIS C O M B I N A T I O N  W I T H  THE TOTAL COST 00002440
C OF THE PREVIOUSLY BEST COMBINATION. KEEP THE BETTER ONE . 00002450
C 00002460

IF (R — F f )  330,310,320 00002470
31 0 XX I ( M C L i N ) ’ P L E V l (i , K )  00002680

XX Z(MC UN) ’PL EV2 (I,KK ) 00002490
MCON ’MC ON.l 00002500
GO TO 330 00002510

320 M ’K+l 00002520
MM ’KK .l 00002530
M C ON ’I  00002540
R.FF 00002550
GO TO 310 000025 60

330 CONTINUE 00002570
340 CONTINUE 00002580
C 00002590
C 8.2 SAVE BEST VALUES. 00002600
C 00002610
350 F (I,L,LL )’R 00002620

X1( I,L, LL )’PLEV l(l , M—l) 00002630
X2 (I,L ,LL)’PL (V2(I,MM—1) 00002640

C 00002650

FIgure 5-3. Program 2 Listing (5 of 7)
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C 8.3 IF T E S T I N G ,  W R I T E  THE B I D D E R , THE BID LEVELS, AND THE L E A S T  00002660
C COST FO R B I D D E R S  1 THRU I AT THESE L E V E L S .  00002670
C 00002680

IF (NIEST ) 360,380,360 00002690
360 W R I T E  (6,830) I ,L ,LL ,F II ,L, L L ) 00002700

MC O N ’MC O N — l 00002710-
D O 370 1C ON ’I , M C ON 00002720
..R I T E  (6,840) X X I ( M C C N )  00002730
.~R I T E  (6 ,850) XX ~~IM C O N )  00002740

370 CONTINUE 00002750
380 CO N T I N U E  00002760
390 CONT I N U E  00002770
400 CONTINUE 00002780
C 00002790
C 9 FOR EACH D E S I R E D  P A I R  OF BID LEVELS, WORK BACKWARDS BIDDER 00002800
C B Y BIDDE R TO ASS EMBLE AND PRINT FINAL SOLUTIONS. 00002810
C 00002820

00 530 LLL ’LC,NLEV l 00002830
DO 520 LLL L ’LL C, N LEV2 00002840

C - 00002850
C 9.1 A S S E M B L E  S O L UTIONS. 00002860
C 00002870

l .NSUP 00002880
DE LT 1(i) ‘SURPI (ILL) 00002890
DE L 1 2 ( l )~~SUR P 2 ( L L L L )  00002900
X F I N 1  (I ).X1 (I ,LLL,LIL L P 00002910
X FIN2 (I )’X2 (I,LL1 ,LLLL ) 00002920

410 I -i—i 00002930
C 00002 940
C 9.11 COMPUTES B A L A N C E  R E M A I N I N G  TO BE MET FOR EACH PERIOD/ITEM. 00002950
C 00002960

D E LT 1 (1 1  ~D E LT 1 (1+1 )— X F I N 1  (1+1 ) 00002970
DELT2 (I)’DELT2 (I .1)—XF 1N2 (I.1) 00002980

C 00002990
C 9.12 FOR THOSE B A L A N C E S  F I N D  BIDDER I’S BID LEVELS IN THE 00003000
C L E A S T — C O S T  SOLUTION. 00003010
C 00003020

DO 420 L ’l ,NL E V l 00003030
IF (DELT 1(I)—S URP 1(L )) 430,430,620 00003040

420 CONTIN UE 00003050
430 DO 440 LL ’1,NLEV2 00003060

i f ( O EL T 2 ( I P— S U R P 2 (L L ) )  460,450,440 00003070
440 CONTINUE 00003080
C 00003090
C 9.13 SAVE THO SE BID LEVELS. 00003100
C 00003 110
450 XF I N 1 ( I ) ’X l ( I ,L , LL )  00003120

XF I N 2 (I ).X2 (I ,L ,LL) 00003130
460 CONT I NUE 00003140
C 0000 3150
C 9.2 WHEN DONE , WR I T E  ANSWERS. 00003160
C 00003270

IF (I— i) 470,470,410 00003180

FIgure 5-3. Program 2 ListIng (6 of 7)
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470 IF (F (NSUP ,LLL ,LLL L) -DUMMY ) 490,480,480 00003. 0
480 W R I T E  (6,680) S U R P I ( L L L ) ,S U R P 2 ( L L L L )  00003200

w R I T E  (6,720) O000~~2 10
GO TO 510 00003220

490 w R I T E  (6,670 ) S U R P 1 ( L L L ) , S U R P 2 ( L L L L ) , F (NSUP ,LL L, LLL L) 00003230
IF (ITY PE.EQ .D) W R I T E  (6,690 ) 000O~ 240
IF (IT YPE .EQ .1 ) WR I T E  (6,700) 00003250
DO 500 I’l,NSUP 000032i~C
i.R ITE (6,710) I ,XF IN 1(I) , X F I N 2 I I )  00003270

500 CONTINUE 0000 25 0
51 0 CONTINUE OO COJ ’ iO
520 CONTINUE O000~ 3O0
530 CONTINUE 0000 3 310

STOP 00003320
C L030 3330
540 FORMAT (10)3) 00003340
550 FOR MA T (213) 00003350
560 FO R M A T  (3F10.O) 00003360
570 FO R M A T  (P10.0) 00003370
580. FOR M A T  (5A4) 00003380
590 F O R M A T  (1)11,584) 00003390
600 FOR M A T  (1)10,12 ,8)-’ B I D D E R S )  00003400
610 FO R M A T  (1)1 ,i2 ,2 8H B ID  L E V E L S  FOR FI RST PERIOD) 00003410
620 F O R M A T  (IN ,I2 ,29H BID L E V E L S  FOR SECOND PERIOD) 00003420
630 F O R M A T  (1)1 ,i2,2 6H BI D  L E V E L S  FOR F I R S T  ITEM ) 00003430
640 FOR M A T  (iN ,I2 ,27 H BID L E V E L S  FOR SECOND I T E M )  00003440
650 FO R M A T  (1)10 ,1 3 ,3 1)1 S U P P L I E R S  IS TOO M A N Y  (10 M A X ) )  00003450
660 FOR M A T  ITH O ,13 ,3 2H BID L E V E L S  15 TOO MA N Y  (21 M A X ) )  00003460
670 FO R M A l  (1HO ,19h FE C U I R E M E I . T L E VEL 1 ,F10 .O,1 9H R E Q U I R E M E N T  L E V E L 2 , F100003470

10.0 ,14H M I N i M U M  COST ,F10 .0) 00003480
680 FO R M A T  (1H0 ,19h R E Q U I R E M E N T  LEVEL 1, F 1 0. 0 ,1 9H R E Q U I R E M E N T  L € V E L 2 , F10000 34 9Ci

10.0) 00003500
690 F O R M A T  (1)1 ,1 4* ,9H PE R I O D  1,10X ,9H PERIOD 2) 00003510
700 FORMAT (1H ,14X ,Vli ITEM 1,1 OX ,9H ITEM 2) 00003520
710 FORMAT (1)1 ,bHBIC DER ,I 3,2X, F1 0.0,1OX,F1O.0) 00003530
720 FORMAT (1$ ,22M (.0 FEAS I B L E  SOLUTIONS) 00003540
730 FORMAT (28H061C LEVELS FOR FIRST PERIOD) 00003550
740 FORMAT (26H0610 LEVELS F OR F I R S T  I T E M )  00003560
750 FORMAT (29)10810 LEVELS FOP SECOND PERIOD) 00003570
760 FORMAT (2 7H O b iD L E V E L S  FO R SECOND ITEM) 00003580
770  F O R M A T  (5H18105) 00003590

• 780 FOR M A T  ( 1H O , 1 1 X ,30H P E R I O D  I P ER IOD 2 TOTAL COST P 00003600
790 fORM A T  (IH O ,1IX ,3 0H IT E M I i TEM 2 TO TAL COST 1 00003610
800 FO R M A T  ( lH o ,B H E I O D E R ,1 3 ,3F10 .o ) 00003620
810 FOR M A T  (1H0 ,2bHF I R S T  BID L E V E L  IS ILLE G AL) 00003630
820 FOR IAT (1H0 ,~~7HSE COND BID LEVEL IS ILLEGAL) 00003640
830 FORMAT (1HO ,3 I3 ,F1O.0) 00003650
840 FORM A T  (1 ’9D,9 HP €RIO D 1,F1O .O ) 00003660
850 FORMAT (1K ,9H P E R J O D  2 ,flO .0 ) 00003670
860 FORMAT (1)-40,9H IT E M I ,F10 .0) 00003680
870 FORMAT (1)1 ,9H ITEM 2,F10 .0 ) 00003690
880 FOR MAT (IH I ,2 0X ,17 HO P T I M A L  SOLUTIONS) 00003700

END 00003710
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C PROGRAM 3 00000010
C THREE P E R I J 3 O / I T E ?~ M U L T I P I F  B i t  E VALUATI ON — FOR THR EE Bi D PERIODS 00000020
C R Ti~~f( 810 I T E ’ 5. PR O v I D E S  L~~AST — C U S T SO LUTIONS AT EACH 00000030
C P O S S I B L E  S E T  OF E l D  L E V E L S .  P R O V I D E S  S E C O N D — b E S T  S O L U T I O N S  AT 00000040
C IHE T O T A L  R E I . IJ I R  ~EN 1 B ID  L E V E L S .  00000050
0 00000060
C 1 ID E P.TIFI C A T I O N OF VARIAB l ES. 00000010
C 00000080
C BID - 813 CO ST. 00000090
C ~LEV E L — BI D L E V E L  00000100
C COST (I ,J, ’~,t I — T i~( A~~~A Y OF ~ID C OSTS FUR EACH BIDDER I, FOR 0 0000 110
C FI R S T  P E R I L C / I I E ~ 610 LE~~EL 3, SEC CN D PERIOD/IT E M 810 00000120
C L€~~r- L fr , A~~~0 T~~~~I PC  P F R I~ ’ [i/ IJ) - M ~ IC L E V E L  1. 00000130
C oE LT 1 (I) — AP ~U~~~~T OF F I R S T  PE~ 100 / I T E M  RF (~U I R F M E N T  MET bY 00000140
C B I D D E A S  1 THRU I. 00000150
C O E L T 2 ( I )  — AP~O o N 1  CF St(ONLI P E R I O D / I T E M  R E Q U I k E M E ~.T MET n Y  00000160
C b iDDER S 1 IHRU I. 0000017C
C ~ELT 3 II ) — A ’~0 L N T  CF T H I R D  P E i c I O D / I T E M  F E C U I R E M E N T  M E T BY 00000IBC
C ) - I 0 O E R ~ 1 THR U 1 . 00000 190
C DI F 1 — F IRST PER IOO / lTE ~ RI D LEVEL D E S I F E D  FOR PRECEDING BIDDER S. 00000200
C ~~i b .  A O L  ED T O  C~~ R EN T BIDDER’S FIRST B I D  LEVEL CF 3, GIVES 00000210
C A TOTAL F I W S I  B ID L E V E L  OF 15. 00000220
C DI F2 — SEC (J ’~LI P E R I O O / 1 T E ’  bID L E VEL D E S I R E D  FL’R P R E C E D I N G  - 00000230
C B IODE RS. 00000240 ~-
C D IF 3 — T H IRD P E R I O D / I T E M  RID LEV E L  DESIRED FOR PRECEDI N G BI D DERS. 00000250 

-
C DUMM Y ~ A HIOH V .LU E USE~ TO IN I T I A L I Z E  THE COST ARR AY FCR EASE 00000260
C OF P~~A P .  L 1 N C  B I D S  NUT MADE. 03000270
C DYN PRO — THE SUh~ [)UTI’~E .HICH FINDS THE LEAST—COST AN O NEXT—BE S T 00000280 .-~~

C S O L U T I O N S .  00000290
C F (I , L S , L L S , L L 1 S )  — T M I N I M U M  COST FOR 8IDC -E PS I THRU I AT L EV EL IS 00000300
C F L -  F I R S T  ~E R I 0 D / I T E ~~, L E V E L  L IS FUR SECOND P E R I O D / I T E M , O000~~~’.0
C A N L  LE~~~L i t S  F ~k 1HI~~D PERI O D/ITEM. 00000320
C FF — T R I A L  CL S T L F  A N I N 1 E R ’~ED IA T E SOLUTI ON. 00000330
C F IP4 X I (I ) — I’ . ‘ IC r I  F I R S T  P E R I O D / I T E M  LEA ST—COST BID 00000340
C LI~~~LS A R E S T ORE D TI 410 I~ FINDI NG NEXT—BEST SOLUTI ONS. 00000350
C F I N X 2 U  ) — A . ~! (Pn ~- - I ~~’ SEC IiN C P E R I O D / I T E M  L E A S T — C O S T  BID 00000360
C L E E L S  4 - F  ST fi ~~FD TI  Lb IN F IN Oi?.0 N E X T — B E S T  S O L u T I O N S .  00000370
C f I N X i ( l  1 — 4 R ~~Y ( P  .~~1C- ’ T H I R D  PE R  100/11EP4 L E A S T — C O S T  BID L E V E L S  00000380
C A R ~ ¶.T~ b E D  ‘C ..ID IN F I~~0ING N E X T — B E S T  SO LUTIONS. 00000390
C I — F I D D I W  00000400
C IC ON — C~ NT~ A ( TU ./ F I O D € ~ I P ~D € X .  00000410
C I.! — F )R S T P r ’IO(/I’ ~~’ ) - l C LE ~~F 1 I N D E X .  00000420
C 14.) — S EC O ND IOL I / I T ( ’ -  R ID L E V E L  I NDEX. 00000430
C 1.144 — ‘ - I k D  b l . 1 0 0 / I T E M  B I D  t E V E L  INDEX. 00000440
C IT — l I l i l  E L E ’ E N .  ~~~~~~~~~~~~ 00000 450
C i T ’ S I  — I.~~a T r C  ‘0 1’’ SI AN D l A T E R  TO ITE S 2 . 00000460
C ‘1 FO~ ~R I N T I N G  SOLUTi ONS FOR SUB MA XIMAL PRODUCTION 00000470
C LF ~~E L S .  00000480
C .~ III - W W I N I J N G T.~T A l  R E Q U I R E M E N T  LE~~EL SOL U T I O N S  ONLY. 00000490
C I T E S I  — IN P u T  - A W A M E T E R .  00000500
C •) ~flR P R I N T I N G  L E A S T — C O S T  SOLUTIONS FOR SUBMAX IMAL 00000510
C PR00i - (TI0~ LE VELS. 00000520
C ‘0 lOW P R I N T I N G  L E A S T — C O S T  SOLUTIONS FOR TOTAL 00000530

Figure 5-4. Program 3 LIsting , MAIN Routine (1 of 7)
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C RE Q U I R E M E N T  LEVEL ONLY. 00 00540
C IT E S2 — INPUT P A R A M E T E R .  00000550
C ~1 F I R  P R I N I I N G  N E X T — L E A S T — C O S T  SOLUTIONS FOP SUBMA X IMAL 00000560
C PR UD U C TIUU LEVELS. 00000570
C ‘0 FOR i R I N T I N G  N EXT—LEAST—COST SOLUTIONS FOR TOTAL 00000580
C R E L U I R E M E N T  L E V E L  ONLY. 00000590
C ITYPE — ‘1 IF STUDY IS FIR THREE ITEMS. 00000600
C ‘0 IF S T U D Y  IS F U R  TH R EE PERIODS. 00000610
C 4 — BID LEVEL INLE X 00000620
C X — 810 LEVEL INOEX. 00000630
C ~i — N UMBER [F F IRS T  P E RI O D/ITEM LEVELS BID. 00000640
C K2 — NUMBER OF SECOND P E R I O D / I T E M  LEVELS 810. 00000650
C K3 — Nu~~jEk CF T r - I R D  P E R I O D / I T E M  LEVELS 810. 00000660
C L — F I R S T  P E R I O D / I T E M  BID LEVEL iNDEX. ALSO USED AS THIRD 00000670
C PE~~I OD / I T E~ BID LEVEL I~IDEX . 00000680
C LI — TH IRD PE W I O L / I T E M  610 LEVEL INDEX. 00000690
C LC — I N D E X  OF L U W E S T  FIRST PE R IOD/ITEM BID L EVEL FOR WHICH 00000100
C SOLUTI ON 15 DESIRED 00000710
C LE V I (II — N U M B E R  OF F IRST PERIOD/ITEM BID LEVELS BID BY B IDDER I . 00000720
C IN COMPUTATION SECTION , EUUALS NLEV1 . 00000730
C - L E V 2 ( I I  — NUMBER ~F SEC OND P E R i O D / I T E M  BID LEVELS BID BY BIDDER 1.00000740
C IN CU MP UT A T ION SECTION, EQUALS NLEV2 . 00000750
C L EV3( I I — N UMBER OF THIRD PERIOD/ITEM BID LEVELS BID BY bIDDER 1. 00000760
C IN C Q M P U T A T I O N  S E C T I O N ,  EQ UALS N L E V 3 .  00000770
C LL — SECUND P E R I L D / I T E M  BID L E VEL INDEX. 00000780
C LLC — INL E X 1-F L O W E S T  SECOND PERIOD/ITEM BID LEVEL FOR WHICH 00000790
C SOLUTI ON I S O ES IR ED. 00000800
C LLL — TH IRD P E R I ( D / I T E M  BID LEVEL INDEX. ALSO USED AS FiRST 0D000810
C PER IOD/ I TE T B ID LEVE L INDEX. • 00000820
C LILt — INDEX (iF LOWEST THIRD PERIOD/ITE M BID LEVEL FOR WHICH 00000830
C SOLUTI ON IS DESIR E D. 00000840
C LLLL — SEC OND PEP 1110 /ITEM BID LEVEL INDEX. 00000b50
C LLLLL — TH IRD P E R I O D / I T E M  BID LEVEL INDEX. - 0 0 0 0 0 8 6 0
C LLL S — T H I R D  P E X I O D / I T E M  B ID LEVEL INDEX. 00000870
C 115 — SEC IIND P ERI OD /ITE M BID L E V E L  INDEX. 00000880
C IS — F I R S T  P E R i O D / I T E M  B I D  L E V E L  I N D E X .  00000890
C N — F I R S T  P E R I O D / I T E P -  BID LEVEL INDEX PLUS I. 00000900
C MOON — C O N T R A C T O R  COUNTER. 00000910
C MM — SECOND PE R I l  0/IT EM BID LEVEL INDEX PLUS 1. 0000092 0
C MMM — TH IRD P E R IOD/ITEM BID LEV E L INDEX PLUS 1. 00000930
C N L EV 1 — N U M B E R  UF FIRST P E R I O D / I T E M  BID LEVELS. 00000940
C NLEV2 — NUM BER OF SECOND P E R I O D / I T E M  BID LEVELS. 00000950
C NLE V 3 — NU M 8BR OF THIRD P E R I O D / I T E M  BID LEVELS. 00000960
C NSUP — NUM B E R OF B IDDERS. 00000910
C t. TEST — FO~ RR O GR AM INPUT TESTING. 00000980
C .1 FI R A SECOND PRINTOUT OF ALL b IDS INCLUDING BIDS NOT 00000990
C MADE BUT DUMMIED IN. 00001000
C ‘0 TO SKIP T h IS PRINTOUT. 00001010
C PLEV 1 — ~ID L E V E L S  F~ R PERIOD/IT E M 1. 00001020
C PLEV2 — BID LEVELS FUR PERIOD/ITEM 2. 00001030
C PLE V3 — BID L E V E L S  FOR P E R I O D / I T E M  3. 00001040
C Ic — MINIMUM COST YE T FOUND FOR THE IN TERMEDIATE SOLUTION 00001050
C CU RRENTLY BEING SOUGhT. 00001060

Fi gure 5-4. Program 3 LIsting , MAIN Routi ne (2 of 7)
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C SA~IE — V A R I A B L E USED TO SAVE OPTIMAL COST FOR RESTOR ING COST 00001070
C A .~~~A Y  A F T E~ EAC H S u F O P T I M I Z A T I O N . 00001080
C SL~~Pl — THE F I R S T  P E R I O D / i T E M  8 1 0  LEVELS. 00001090
C 5URP ~ — T I E  ~EC ON D PE~’IU D/ I TE~ BID LEVELS. 00001100
C uR P~ — THE T I-I IRI PE R IOD/ITEM B ID LEVELS. 00001110

TI T L E  — T I T L E  CF STUDY. 00001120
C A F I N ~~(i ) B ID L E V E L  DI BID DE R I ’S CONTRI B UTION TO THE LEAST—COST 00001130
C NflL U TI.~N F I R  DE L 10 0 /ITEM 1. 00001140
C * FIN . (I) — bID L E V E L  1 B I 0 DE~ I’S C O NTRIBUTIO N TO THE LEAST—COST 00001150
C S O L u T I O N  F I R  PER OD / I TE M 2. 00001160
C X F I N 3 I I )  — BID L r V E L  ~F B I D O E R  I ’S C IIN T FIB UT IC N TO THE LEAST—COST 00001170
C 50LUTI~ ‘n F v R  PE~~I (JD / ITEM 3. 00001180
C X L I I . I , L L , L L L )  — F I R S T  P E R I O D / I T E M  BID LEVEL OF BIDDER I’S 00001190
C C O N T R I E U T I L ’, TO 7P- ~ LE AST—C O ST SOLUTION AT LEVE L S I, IL, U0001200
C A N D  I L L  USI NU L’.L~~ L I D D E R S  1 T HRU I - 00001210
C A 2 ( I , L ,L L , L L L )  — S E C O’ .D P E R I O D / I T E M  BID LEVE L OF BIDDER i’S 00001220
C C flNTR1 ~~UT l~~N TO ThE L E AST—COST SOL U TION AT LEVELS I, IL, 00001230
C AN~ LII USING O N L Y  b I D D E R S  1 TIIRU 1. 00001240
C X 3 I I , L ,IL ,LL L1 — T H I R D  P E R I O D / I T E M  BID LEVEL OF BIDDER I’S 00001250
C - C O . T k i ~~U T I L N T I T~~E L E A S T — C O S T  SOLUTION AT LEVELS I, IL , 00001260
C SPO LL i US ING (J:.L~ B IDD E RS 1 THRU I. 00001270
C XX1 — SE T uF F I R S T  PE L 100/i T EM BID LEVELS FOR A CONTRACTOR FOR 00001280
C ~.UC C ESSIV E LY I b P R O V I N C  R IDS . FOR TESTING ONLY. 00001290
C XX2 — SET I F SEC NL R E K I O D / I T E M  b I D  L E V E L S  FOR A CONTRACTOR FOR (10001300
C SU (CE SSIv & i Y I~~Pp L~~1r4 G BIDS. FOR TESTI NG ONLY. 00001310
C XX3 — S E T OF T h I i D  P E R I O D / I T E M  B ID LEV E LS FOR A CONTRACTOR FUR 00001320
C SUCC~~S S1VE1 Y I’~P R O v I N C .  BIOS . FOR TES T IF~G ONLY. 00001330
C 00001340
C 2 CU’~~L T ~N C L I M E N S I U N  S T A T E M E N T S .  00002350
C 00001360

(Li’~P~ ~N P L E V 1 ( 1 0 , e  I , PLE v /( 10,6) ,PLEV3 (10, 6I 00001370
(u MM ~~T~ X F i ’ .1(10) ,X F I N f l I ),XF IN3 (10 ),SURP 1(6 ) ,SURP2(b),SURP3 (6) 00001380
C~~~4~I’n LEVI (10) ,LE V 2 (ID ),LEV3 (10 ),COST (1O ,6,6,6),DUMMY 00001390
C~~MM~~N NN J P ,N L E V 1 , F , L E . 3 2 , . L F V 3 , I T Y P E ,P)TES T,ITEST 00001400
CI ME ’~S11j . F I N X 1 (1 0 I ,  F I N X 2 ( 1 O I ,  F IN X 3 )1OI , BLEV EL( 3 ), T1TLE (5) 00001410

C 00001420
C 3 I N I T I A L I Z E  COSTS. 00001430
C 00001440

DUMM Y’l.E .lS 00001450
DO 10 I ’L,lO 00001460
00 10 J’l,ô 00001410
DO 10 K’l,B 00001480
DO 10 L ’I ,b 00001490
COS T) I ,J,K ,L I’DUMM Y 00001500

10 CONTIN UE 00001510
C 00001520
C 4 R E AO T I T L E ,  B A S I C  PA R A M E T ERS , AND BID LEVEL S. 00001530
C 00001540

RE A D  15,320 ) I T I T L E I I T ) , I T ’ 1 , b ) 00001550
w R I T E  (6,330 ) (T IT L E )ITI , I T ’ 1 ,5 ) 00001560
READ (5,500) NSUP ,N L E V 1 ,NLEV 2,tILE V3, ITY PE ,NTEST ,1TES1 ,ITES2 00001570
RR I T F (b ,~~40) NSUP 00001580
IF (I TYPE .EQ .1) GO TO 20 00001590

Figure 5-4 . Program 3 LIsting , MAIN Routi ne (3 of 7)
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W RITE (6,350 ) N LEV I 00001600
W RITE  (6,360 ) NL EV 2 00001610
WRITE  (6,310 ) NLEV3 00001620
GO TO 30 00001630

20 M R IT E (6,380) NLEV 1 00001640
P.RI TE (6,390) NLEV2 00001650
W R I T E  (6,400) NLEV3 00001660

30 CONTINUE 00001670
I T€ ST .IT ES1 00001680
DO 40 LS~ 1,NLEV1 00001690
READ 410, SURPI(IS) 00001700

40 CONTINUE 0000lllr
DO 50 LS ’1 ,N L EV 2  00001720
READ 410, SURP2 (LSI 00001730

50 CONTINUE 00001740
00 60 LS ’1 ,N LEV3 00001750
READ 410, SURP3 (LS ) 00001760

60 CONTINUE 00001770
C 00001780
C - S I N I T I A L i Z E  B I D  L E V E L S .  00001790
C 00001800

DO 100 I~~1,NSUP 00001810
03 70 1’l ,NLEVl 00001820
PLEV I (I,L).SURP 1(L) 00001830

70 CONTINUE 00001840
DO 80 LL’l ,NLEV Z 00001850
PIEV 2(I, LL )sSURP2(LL ) 00001860

80 CCNTI NU E 0D001810
DO 90 LLL *1 , NLEV 3 00001880
PLEV3 (I,LLL )sSUR P3 (LLL ) 00001890

90 CONTINUE 00001900
100 CONTINUE 00001910
C 00001920
C 6 READ AND ENTER BIDS F OR EACH BIDDER. 00001930
C 00001940

W RITE (6,420 ) 00001950
DO 200 I’l,NSUP 00001960
RE A D 510, IEV 1II ),LEV2 (I),LEV3 (I’, 00001970
I (1’LEV l(l) 00001980
P2 ’L E V Z E I )  00001990
K 3 ,L E V 3 ( I )  00002000
IF (ITYPE.E0 . 0I W RITE (6,430) 00002010
IF (ITY PE.EQ .1) (.RIIE (6,440 ) 00002020
DO 190 J’l,Kl 00002030
DO 1 80 K’1,K2 00002040
00 170 L 1 ’1 ,K 3 00002050
READ 490, (BLEVEI(M ), M ’1,31,BI0 00002060
W R I T E  (6,480 ) I , ( B L E V E L (M ) , M~~1, 3 ),BID 00002070
DO 110 1.1 ,NLEV 1 00002080
IF (BLEVEL (1).E Q .SURP1(L )) GO TO i’D • 000020 90

110 CONTINUE 00002100
WRITE (6,450) 00002110
STOP 00002120

Figure 5-4 . Progra m 3 Listing, MAIN Routine (4 of 7)
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120 00 130 LL ’1,N LEV2 00002130
IF (BL EVEL (2) .EQ.SURP2 (LL I) GO TO 140 00002140

130 CO N T INUE 00002150
~.RI TE (6,4601 00002160
S TO P 00002110

140 DO iSO LLL ’1 , NLEV3 00002180
I F (ELE ~~E L (3).EQ.SURP3(LL I) ) GO TO 160 00002190

150 CO N TINUE 00002200
.RITE (6,470) 00002210
STOP 00002220

160 LI]S T (I,L ,Lt. ,LLI) .B ID 00002230
17(1 CONTINUE 00002240
180 CONTINUE 00002250
190 CO N TINUE 00002260
200 CONTINUE 00002270
C 00002280
C 7 SET UP TO PROCESS ALL BID LEVELS. 00002290
C 00002300

00 210 I .1,NSUP 00002310
LEV I (I).N L E V1 00002320

- L EV2 ) I )~~NL EV 2 00002330
LE X 3 ( I ) ‘NLEV3 00002340

21u CON TINUE D000235(~
C 00002360
C 8 P R I N T ALL BID LEVELS IF DESIRED. 00002370
C 00002380

IF (NTEST.N E .1) 00 TO 230 00002390
uD 2 20 I ’l , N S U P  00002 400
.R ITE (6,570 ) 1 00002410
DO 220 J~ 1,N LEV1 00002420
OlD 220 K~~t,NLI’d 2 00002430
DO 220 L ’1 ,NLEV3 00002440

~R l TE (b,5d0) PLEV I (I ,J),PLE V2 (I,Ic) ,PLEV3 (1,I),COST (I,J, K ,L) 00002450
220 ClIN T INuE 00002460
230 CONT INUE 00002470
C 00002480
C V F iND A NC PR iNT LEA ST—COST SOLUTIONS. 00002490
C 00002500

..RI T E (6,520) 00002510
CALL DYNPRO 00002520
l T E S T ~~ITE S2 00002530

C 00002540
C 10 SAVE LEAST—COST SOLUTIONS FOR USE IN FINDING NEXT—BEST ONES. 00002550
C 000D2560

DO 240 1’l ,NSUP 00002510
F IN X 1(1) ’X F INI(I I 00002580
F INX 2II ) ‘XFIN 2 (I) 00002590

240 F IN X 3(l ) .XF IN3 )I) 00002600
C 00002610
C 11 FIND AND PRINT NEXT—BEST SOLUTIONS. 00002620
C 00002 630

DO 310 I’l,NSUP 00002640
PRINT 530, 1 00002650

Figure 5-4. Program 3 Listing , MAIN Routine (5 of 7)
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C 00002660
C 11 .1 FOR BIOD E R I FIND BI D LEVELS J,K,AN D L OF LEAST—COST 00002670
C SOLUTION. 00002680
C 00002690

)
~I ’LEVI(I) 00002700
K2’LEV Z(I) 00002110
P~3 a L E V 3 ( I )  00002720
DO 250 J’i ,Kl 00002730
I F (P L EV 1(I ,J )— F 1NX1(I) ) 250,260,250 00002740

250 CONTINUE 00002750
PRINT 540, F IN XI(I) , I 00002750
STOP 110 00002 170

260 DO 270 K’1,K2 - 00002780
IF (P LEV 2 (i, K )—FI NX 2 (I )I 270,280,270 00002790

270 CONTINUE 00002800
PR INT 550, FINX 2 (I), I 00002&1O
STOP 120 00002820

280 DO 290 L’1,K3 00002830
IF (PI€V3 (I,L)— F INX3 (I)) 290,300,290 00002840

290 CONTINUE 00002850
PRINT 560, FINX 3 )I 1,1 00002860
STOP 130 00002870

C 00002880
C 11.2 RULE OUT THE LEAST—C O ST PRODU CTION LEVEL J,K ,L AND FIND THE 00002890
C LE AST—COST OF THE REMA INI NG PCSSIB ILITIES. 00002900
C 00002910
300 SAV E .CO ST (I,J ,K ,L) 00002920

C 3$T (I,J,K ,L).DUETMY - 00002930
CALL DYNPRO 00002940
I F ( ITES2.NE .0) WRITE (6,590 ) 00002950

310 COS I(I, J, K ,L)’SA VE 00002960
STOP 00002970

C 00002980
320 FORMAT ~5A4 ) 00002990
330 FORMAT (1H1,5A4 ) 00003000
340 FORMAT (1H0,I2,Bh BIDDERS) 00003010
350 FORMAT (1H ,I2, 2~ H BID L E VEL S FOR FIRST PERIOD) 00003020
360 FORMAT (iM ,i2,2 9H BID L EVELS FOR SECOND PERIOD) 00003030
370 FORMAT (1H ,I2, 2bH 610 L EVELS FOR THIRD PERIOD) 00003040
380 FORMAT (IHO,12,28H BID LEVELS FOR FIRST ITt M ) 00003050
390 FOR MAT (1H ,I2,2 1H B ID LEVELS FOR SECOND ITEM ) 00003060
400 FORMAT (IH ,i2,2tH BID L EVELS FO R THIRD ITEM) 00003070
410 FORMAT (F10.O) 00003080
420 FORMAT (51118105) 00003090
430 FORMAT (1H0,11X ,40$ PERIOD I PERIO D 2 PERIOD 3 TOTAL COST) 00003100
640 FU RM ..T (IHO ,11X, 40H ITEM I ITEM 2 ITEM 3 TOTAL COST) 00003110
450 FORMAT (1HO ,26H FIRST BID LE VEL IS ILLEGAL ) 00003120
460 FORMAT (110,27HSECUND BID LEVEL IS ILLEGAL ) 00003130
470 FORMAT (1HO , H T H IRD BID LEVEL IS ILLEGAL ) 00003140
480 FORMAT (1H0,6HBIDDER ,I 3,4F10.0) 00003150
490 FUR M AT (4FiO,O) 00003160
500 FOR MAT ( 1 0 1 3 )  00003170
510 F O R M A T  ( 3 1 3 )  0C003180

Figure 5-4 . ProgrZ..1 3 LIsting , MAIN Routi ne (6 of 7)
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520 F O R M A T  (1111,20X ,I7HOPT IMA L SOLUTIONS) 00003190
5~ O F O R M A T  (1I- (1,20X ,I1 HSUBO PT SOLN ,I5//) 00003200
540 F~~kM .’,T (l x ,6HB IO rF , E I Q .3 ,24F4 ~ AS NOT FOUN D FO R B I D D E R ,I5,ÔH PER 1)00003210
550 FORMAT (IX ,6HOID L F ,El0 .3 ,24I-IRAS NOT FOUND FOR BIDD ER ,I5,B H PER 2)00003220
560 FORMAT (iX ,6HBIO OF ,E10.3 ,26HnAS NOT FOUN D FOR B IDD ER ,I5,6H PER 3)00003230

~70 FOR M AT (1111, 12 ) 00003240
58j FORM4T (IIIC ,3F6.&,FlO.O ) 00003250
590 FORMAT (1HU,/// ,41H THE .‘ N LY  TRULY SIJBO PT IM AL SOLUTION ,29HIS00003260

1 THE 100% 1UOt 100 . UN~ - ,/,39~1 THE REST MAY OR MAY NOT BE SUBOP0000327O
2T IMAI ,34HAND ARE PRINTED AS DEBUGGING AIDS.) 00003280
END 00003290

Figure 5-4. Program 3 Listi ng, MAIN Routine (7 of 7)
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SUBROUTINE DYNPR I 00003300
C OMM ON PLE’V l (lO .B) ,PLEV2 (10,6), PLEV3( 1O, 6) 00003310
COMM O N X FIN1 (10) ,XF IN2(101, XF IN3 (10),SUR P1 (6) ,SURP2 (6) ,SURP3 (6) 00003320
COMMON LEV I (lC),L EV 2 (101 ,tF V3 (lO ),COS T (1O , 6,6,6),DUMMY 00003330
COMMON NSUP ,t L E V I ,NIE V2 , FIL EV3, I TYP E , FE TEST ,IT E S T 00003340
DIME N SION OE LT 1(1 O ), DELT 2(10 ), DE LT 3 I1O ) 00003350
DI ME N SION 1(10,6,6,6), X1(10,6,6,6), X2(iO,6,6,6), X3 (1O,6,6,6) 00003360
DIME N SION ~X 1(5 O ), XX2(50), XX3 (50 ) 00003370

C 00003380
C 12 TRANSFE R DATA TO COMPUTATIONAL ARRAYS. 00003390
C - 00003400

DO 10 1=1 ,10 00003’.0
DO 10 .1.1,6 00003420
1)0 10 K.1,6 C0003430
DO 10 1.1,6 00003440
F (I,J ,K ,L) .DUMMY 000036U0

10 CONTINUE 00003460
1.1 00003470
NI .LEV 1(I ) 00003680

- K2 L E V 2 ( I )  00003490
)c3 .LEV3I II 00003500
DO 70 Jal,NI 00003510
DO 60 K=1 ,K2 00003520
DO 50 L.1,K3 00003530
F ( I ,J ,K ,L) .CO S T (I, J, K, L ) 00003540
Xl) I ,J, K ,L)~~P L E V 1 (  I , J)  00003550
X 2 (I,J, K ,L) .P IE V 2 (I ,K) 00003560
X3 ( 1 ,J ,K ,L I =PLE V 3( I ,L) 00003570
MCON ’I 00003580
XXI IMCON) PPLEV I II .J) 00003590
XX2 (”CON) = P IEV2( I ,N) 00003600
XX3 (MCUN ) .PLEV3 (I,L) 00003610
IF (NT E ST ) 20,50,20 00003620

20 W R i T E  (6,530 ) I ,J,K ,L ,F II ,J, K ,L) 00003630
IF (IT Y PE .EQ .1 ) CO TO 30 00003640
WRITE (6,560) XX 1 (M C ON ) 00003650
w RITE (6,560 ) XX2 (MCUN) 00003660
w R I T E  (6,550 ) X X3 (MC CN) 00003670
(.0 TO 40 00003680

30 W R i T E  (6,570) XX 1 (NCON ) 00003690
W RI T E  (6,580) XX2 (M CON ) 00003700
W RI T E  (6,590) XX3 (MCON ) 00003710

40 CO N T i N U E  00003723
50 CONTINUE 00003730
60 CONTINU E 00003740
70 CO NTI E U E 00003750
C 00003760
C 1 3 FIND L E A S T — C O S T  SOLUTIONS BY C O N S I D E R I N G  ADDITIONAL BIDDERS 00003770
C ONE AT A TIME. 00003780
C 00003790

DO 350 I=2,NSUP 00003800
IF (I—NSUP) 100,80,80 00003810

80 iF (171S T ) 100,90,100 00003820

FIgure 5-5. Program 3 ListI ng , DYNPRO Subroutine (1 of 5)
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p 1

90 LC=N LE VI 00003830
L LC .NLEV2 00003860
LI..C NL E V3 00003850
(.0 TO 110 00003860

100 LC’l 00003870
LLC = 1 00003880
ILLC 1 00003890

C 00003900
C 1 3.1 SEARCH FOR LE4ST COSTS FUR EACH DE SiR E D SET OF BID LEV ELS. 00003910
C 00003920
110 DO 340 L S=L C ,N L EV I 00003930

DO 330 L LS L L C , N L E V 2  00003940
DO 320 ILLS~ LLL C, NLEV 3 00003950
Xl *L EV 1(1 ) 00003960
M CD N~~1 00003970

000039 80
MM= 1 00003990
MMM .1 00004000
R=100O QO~ DUMMY 00004010

C 00004020
C 

- 
1 3.11 DETERMINE kE Q UIREMENT FOR PRECEDING BIDDERS TO MEET. 00004030

C 00004040
DO 250 J .1 ,R 1 0OD0~.05D
DL F1 .SURP II LS )— P IEV 1 (l ,JJ 00004060

F I D I F I ) 260,120 ,120 00004010
120 I~2= L EV2 (I) 00004080

DO 240 )(.),K2 00004090
uIF2 .SU RP2 (LLS )— PLEV2(I ,K ) 00004100

~F I D J F 2 )  250 ,130,330 00004110
1 30 1c 3=L EV3 (1) 00004120

00 230 L.1,K3 00004130
D I F 3 = S U R P 3 ( L L L S I — P L E V 3 ( I , L )  00004140
IF (DI F3) 240,140,140 00004150

C 000041 60
C 1 3.12 FIND BID LEVELS W H I C H  MEET THAT R E Q UI R EMENT. 00004170
C 00004180
140 00 150 IJ=1 ,N L FV I 00004190

IF (DI F1—SURP 1(I J )) 160 ,160,150 00004200
150 CONTINUE 00004210
160 DO 170 IJJ ’1 ,N LEV2 00004220

IF (01F2— SURP 2II.j J )) 180,180 ,170 00004230
170 CONTINUE O000~ 240
1 80 00 190 1JJJ .1,NLEV3 00004250

(P ( D I F 3 — S U R P 3 (I J J J ) )  200,200,190 00004260
190 CONTINUE 00004210
C 00006290
C 13.13 COMPUTE TOTAL COST FOR COMBINATION . 00004290
C 00004300
200 FF .CO ST (I,J, K , LJ . F ( l — 1 ,I J , I J J , I J J J ) 00006310
C 00004320
C 13.1 4 COMPARE TO TAL COST FOR THIS COMBINATION WITH THE TOTAL 00006330
C COST OP THE P R E V I O U S L Y  BEST COMBI NATION . KEEP THE BETTER ONE. 00004340
C 00004350

Figure 5-5. Program 3 ListIng , DYNPRO Subroutine (2 of 5)
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IF (R— F F ) 230,210,220 000043-0
21 0 XX I(MCON ) .PL EV 1(I ,J) 00004310

XX 2(M CUN). PLEV2 (I,K) 00004380
XX3 (MCO N)s PLEV3 (I,L ) 00004390
M CON .MCDN .1 00004400
GO TO 230 00004410

220 M.J.j 00004420
MM K.1 00004430
M NM.L+1 00004440
MCON=j 00004450
R= FF 00004460
GO TI) 210 00004470

230 C O N T I N U E  00004480
240 CONTINUE 00004490
253 CONTINUE 00004500
C 00004510
C 13.2 SAVE BEST VALUE. 00004520
C 00004530
260 F (I ,L S ,LLS,LLLS ) .R 00004540

X l i  I ,LS ,LLS ,LLL S) .PLEV I (1 ,M—1 ) 00004550
X 2 (I,LS ,LLS,LLL S). PLEV2 (I,MM—1 ) 00004560

- X 3 ( I , L S , L L S , L L L S ) ’ P L E V 3 ( i , MM M — 1 )  00004570
C 00004580
C 1 3.3 IF TESTING, W RITE THE BIDDER , THE BID LEVELS, AND THE LEAST 00004590
C COST FOR BIDDERS 1 THRU I AT THESE LEVEL S. 00004600
C 00004610

IF (NTEST ) 270,310,210 00004620
270 ~R l TE (6,530) I,LS,LL S ,LLLS ,F (I,L5,L15,LLLS ) 00004630

MC OP4= MC ON—1 00004640
00 300 ICON=1 ,MCI j N 00004650
IF (IT YPE. EQ .1 ) Ga TO 280 00004660
wRIT E  (6,540 ) XX I(MC ON ) 00004670
..RITE (6,560) XX2( MCON) 00004680
WRITE (6,550 ) XX 3(MCON ) 00004690
GO TO 290 00004700

280 w RITE (6,510 ) XX1( MCON) 00004710
..R ITF  (6,580) XX 2(MC ON ) 00004720
.RIT E  (6 ,590) XX 3 (MCO N ) 00004130

290 CO N T I N U E  00004740
300 CONTINUE 00004750
310 CONTINUE 00004160
320 CONTINUE 00004770
330 CONTINUE 00004190
340 CO N T i N U E  00004790
350 CONT I NU E 00004800
C 00006810
C 14 PORK BAC KW A R DS TO ASSEMBLE AND PRINT FINAL SOLUTIONS. 00004820
C 00004830

00004840
00004850

K3.1 00004860
IF (ITE S T ) 370 ,3~.0,370 00004870

360 K 1. NLEV1 00004880

Figure 5-5. Program 3 ListIng , DYNPRO Subroutine (3 of 5)
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K 2 .N LE VZ 00004890
‘3 . NLEV 3 00004900

373 o S20 ILL =K l , N L E V 1  00004910
00 510 LL IL .K2,NLEV2 00004920
00 500 LL 1LL .K3,~.LEV 3 - 

00004930
- 00004940
C 14.1 ASSEMBLE THE SOLUTI ONS. 00004950
C 00004960

I .N SUP 00004970
D E L T I  II )= SURP I (ILL) 00004980
DE L T 2 I I ) S U R P 2 ( L L L L )  00004990

~ELT 3( I I = S U R P 3 (L L L L L )  00005000
P I Ni (I) • X l (I , I LI , ILLI ,LLLLL I 00005010

X F IN 2 ( I ) ’X 2 (i , L L L , L L L L , L L L L L )  00005020
XFIP L,(H=X 3(I ,LI L,LLL I ,L L L L LI 00005030

380 1 .1—1 00005040
C 00005050
C 16 .11 CO MPUTE B A L A N C E S  R E M A I N I N G  TO BE MET . 00005060
C 00005010

O E L T 1 ( I )= D E L T I ( I , 1 I — X F I N 1 ( I , 1 )  00005080
- DFLT .~iI )sDEL T2 (I.l )—XF IN 2 II .1) 00005090

OELT 3 I I )= D E L T 3 I I s I )— X F I N 3 U + 1 )  00005100
C 0000 5110
C i4.1~ FOR T HO S E B ALAN C E S  F IND B I D D E R  I’S BID L E V E L S  IN THE 00005120
C LE AST—COST SO LUTION. 00005130
C 00005140

DO 390 LSa1 ,).LEVI 00005150
I F (DELT1 (fl—SUR F1( L S ) ) 400,400,390 00005160

390 CONTINUE -00005170
‘.00 DO 610 LLS = l ,NL EV2 00005180

I F (DELT 2(I )-SUR P2(LL S)) ‘.10,420,410 00005190
41 0 CO N T I N U E  00005200
420 00 430 I L L S = 1 ,N L E V 3  00005210

iF (DELT3( 1 )— SUR (-3( LLL S )) 430.440,430 00005220
430 CONTINUE 00005230
C 0000 5240
C 14.13 SAVE THOSE BID LEVELS. 00005250
C 00005260
440 XF IN I (I )‘Xi (I ,LS, L L S , L L L S )  00005210

X F I N 2 ( I ) X 2 ( I , L 5 , L L S ,L ILS ) 00005280
AFI N .~(I).X3(I ,L5 ,LL5 ,LLL S) 00005290

C 0000 5300
C 14 .2 WHEN DONE , W RI T E  ANSWERS. 0000S310
C 00005320

IF ( I — i )  450,450 ,38 0 000053 30
650 IF (F(NSUP ,LLL, L LLL ,LLLLL)— DUM MY) 470,460,460 00005340
460 W R I T E  (6,650) SU R P 1( L L L ), SURP 2( L L LL) ,5U R P3 (LLLU..) 00005350

W R ITE (6,640 ) 00005360
GO T O 490 0000 5310

4 70 W R I T E  (6 ,600 ) S U R P 1 ( L L L ) , S U R P 2 ( L L L L ) , S L J R P 3 ( L L L L L ) ,F ( N SUP , L L L , L L L L , 0 0 0 0 5 3 8 0
I L L L L L )  00005390

IF ( I T Y P E . € Q . 0 )  W R I T E  (6 , 6 1 0 )  00005400
iF (IT YPE .EQ .1) WRITE (6,620 ) 00005410
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DO 480 I.1,NSUP 00005420
480 WRIT E (N ,630 ) I ,XF IN1(I) , XFJ N2(I ), XFIN 3 (I) 00005430
490 CONTINUE 00005440
500 CO N T I N U E  

- 
00005 450

510 CON TINUE 00005460
5 20 CONTINU E 0000 5470

R€T (JRN 00005480
C 00005490
5 30 FORMAT (IHO ,4I3, Fl0 .O) 00005500
560 FORMAT (IHO,91sPERIOD I ,FiO.0) 00005510
550 FORMAT (1H ,9HPU-IOD 3 ,F10.0) 0000552f’
560 FORMAT (1$ ,9H PERID D 2 ,Fl0.0) 00005530
570 F O R M A T  (1H0 , 9HP EII I CD I , F I 0 . 0 )  0000 5 540
580 FO R M A T  (Ill ,9HP ER1 O D 2 ,F10.0) 00005550
590 F O R M A T  (1H ,9HPE~~1OD 3 ,F10.O) 00005560
600 FORMAT (1110,1911 REC UIREMENT LEVEL 1,F10.O,i9H REQUIREMENT LEV E L2, F100005570

10.0,19K REQUIREMENT LEV E L3, F10.0,14H MI N IMUM (LiST ,F1O .O) 00005580
610 FOR M AT ( 1 1 1  ,1’.X ,1OH PERI OD I ,IOX, 1OH P E R I O D  2 ,1OX ,1O H PERI O D  3 )00005590
620 FORMAT (ill ,14X ,I OH ITEM I ,10X,1OH ITEM 2 ,lOX ,1OH ITEM 3 )00005600
630 F O R M A T  (114 ,6HBIDOER ,I 3 ,ZX ,FlQ .D ,1O X ,F 1O.O ,1QX ,F1O.O) 00005610
640 FORMAT (1$ .2111 1.0 FE A S I B L E  SOLUTION) 00005620
650 FORMAT (1HO,19P4 REQUIREME N T LEV E L 1 , F10 .O,1 9H REQ U I R E M E N T  LEVE L 2 ,F100 0 056 3 0

10.0,1 911 R E Q U I R E M E N T  LEV EL3 ,F 1 0.0 ) 00005640
END 00005 650
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C PR~~C,RAM 4 
- 

0000 0010
C E~~TE N0E D M U L T I P L E  BID EVALUATION — PROVIDES L EAST—C O ST AND 00000020
C S E C ~~N~~— BES T SOL O T ION S A l EAC H POSSIBLE BiD LEVEL FOR EACH 00000030
C POSSIBLE NUMBER OF SUPPLIERS. 00000040

00000050
C 1 I D E N T I F I C A T I O N  OF V A R I A B L E S .  00000010
C 00000075
C B ID — BID COST. 00000080
C BI.EVEL — BI D l E V E L .  00000090
C C O ST( I ,L ) — Ti - E A R R A Y  OF B ID COSTS FOR EACH BIDDER I AND BID 00000100
C LEVEL 1. 00000110
C COSTR — T p i B CukI .E .T S E C ~: N D — B E S T  C O S T .  00000 120
C DEL T( I) — A M L U~.1 i F  ~ E C U I R E M E N T  MET BY BIDDERS 1 THRU I • 00000130
C DEL TB — T f ~~ P ( i f s A~~Y CU RR ENI SEC(JNO BES T COST. 00000140
C 0 1 FF — 610 L E V E L  Df5i ~~~D F O R  PRECE D ING B IDDERS. WHEN ADDED TO 00000150
C CURRE N T B I C E ~~’S L E V E L  K G IVES TO TAL BID LEV EL 1. 00000160
C DU M’ Y — A HI Gh V A L U E  USED TO I N I T I A L I Z E  THE COST ARRAY FOR EASE 00000170

O F HA N DLI N G BIDS NOT MADE. 00000180
C - F 1 ( I , L,JJ ) — LE~LS T COST FOR BIDDERS 1 THRU I AT LEVEL L WITH 00D00190
C JJ—1 SUP PL IERS. 00000200
C F2(I ,L,JJ ) — S ELO t ~0— SES T COST FOP. BIDD ER S 1 THRU I AT LEVEL L 00000210
C WIT H JJ— 1 SUPPL IE K S. 00000220
C FF — COST UI M E E T I N G  DESIRED REQUIREME N T LEVEL L USING CuRREN T 00000230
C 8I0DE~ t~~1 L E V EL N , PREVI Ou S BIDDERS AT COMBINED LEVEL 1, 00000240
C AND ~~U P-1 BIDDERS. 00000250
C (.(KSUP ,K ,J) — C i M P I J I A T I O N A L  ARRAY HOLDING COSTS FOR EI DDE R 00000260
C I THRU I TO M E E T  bID LE’~EL I W IT h 8IDOER I AT LEVEL K AND 00000270
C W I T h  NS U P  E 1 0 0 E R S  iN T O T AL .  FUR .)‘1. COST 15 P O T E N T I A L L Y  00000280
C F I THE~ L~~~ST DR NE T— L E A S T  COST. FOR .1.2. COST IS 00000290
C P T ~~N 1 I A L L Y  O N LY SEC O ND—BES T COST. 00000300
C IT — T I T L E  E L E M 1 N I  INDE X. 00000310
C ITE ST — -I FUR PRI N TING SOLUTIONS FOR SUBMAX IMAL PRODUCTION 00000320
C L E V E L S .  00000330
C .0 1CR P~~I~.TIr, G M A X I M A L  PRODUCTION LEVEL SOLUTIONS ONLY. 00000340
C J — INDEX OF L E V E L  OF DESIRED CONTRI B UTION BY THIS BIDDER. 00000350
C J ABLE — I?,D~~X FOR T’i h.D SUb SCRIPT OF 6 ARRAY. 00000360
C JCOL ) — IN D EX f0~ THE NUM B E~’ (IF SUPPLIE R S. THE TRUE NUMBER OF 00000370
C SU P P L I E F S  IS 1 LESS THA N .$CUD, AS JCOD= I CORRESPONDS 00000380
C TO C [IC OE RS. 00000390
C J CO r ~ — SUP PLIER LEVE l . 00000400
C .1.1 — S U P P L i E R  L EV E L SUBSCRIPT. 00000410
C JJCC — SUPPLIER L E V E L  SUBSCRIPT. 00000420
C JJ J J  — N UM BER Cf SU PP LIE RS. 00000430
C JK — NUMBER OF SU PPL IE R S INCR EMENT ER. 00000440
C J T O~. — NUM,~~ R (iF SUPPL iERS. 00000450
C K — BID LEVEL INDEX. 00000460
C Ni — BID LEVEL LF LEAST—C O ST SOLUT ION. 00000470
C k2 — BID  LEVEL IF SECOND—BES T SOLUTION. 00000480
C KC0N — M A X I M U T M  ‘~UM8f R OF BID LEVELS TO CONSIDER. 00000690
C KSUP — SUPP LIER LEVEL. 00000500
C I — BID  L E V E L  I N D E X .  00000510
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C IC — LOWEST BID LEV E L TO CONSIDER FOR SUBMAXIMAL LEVEL 00000 Ø
C SOLUTIO NS. ECUAL S NL EV IF S UBM A XIMAL SOLUTIONS ARE NOT TO 00000530
C BE CON SIDE RED. 00000540
C LE V — NUM BE~ OF BIDS WHICH BIDDER IS MA K ING. 00000550
C LI — BI D LEV EL INDEX. 00000560
C LLC — LOWEST 8(0 LEVEL TO CONS iDER FIR SU BM AXIMAL SOLUTIONS. 00000570
C EQ UALS N LE V IF SUBMAx I ;IAL SOLUTIO N S ARE NOT TO BE 00000580
C C IJNS I DE R EO . 00000590
C LLCC — R EQUIREMENT LEV E L INDEX. 00000600
C L M E T  — BID LEVEL LA ST M ET. 00000610
C MMM — M A X I M U M  N UMBER OF SUPPLIER LEVELS IN SOLUTION . 00000620
C EQU ALS MX EID+ 1 BECAUSE IT IN CLUD E S THE ZERO—SUPPLIER 00000630
C SO LUTION. 00000b’.O
C MXBD — MAXIMUM POSSIBLE NUMBER OF SUPPLIERS IN A SOLUTIG N . 00000650
C 141EV — NUMBER OF BiD LEVELS. 00000660
C NSUP — NUM BER OF SUPPLIERS. 00000670
C PL E v — THE BID LEVELS. 00000680
C SURP — THE BI D LEVELS . 00000690
C TITLE — T ITLE Of STUDY. 00000700
C XI (I,L ,JJ) — B I D L EV E L OP BIDDER I’S CONT R IBUTION TO THE 00000710
C - LEAST—COST SOLUTION AT LEVEL I FOR BIDDERS 1 THRU I WIT H 00000720
C JJ—1 SUPPLIERS. 00000730
C X2(i, L ,JJ) — 6)0 LEVEL (iF BIDDER I’S CONTRIBUTION TO THE 00000740
C LEAST—C OST SOL UTI3N AT LEVEL L FOR b IDDERS 1 THRU I WITH 00000750
C JJ—1 SUPPLIERS. 00000760
C X F I IiII (I ) — b ID LEVEL OF BIDDER I’S CONTRI BUTION TO THE LEAST—COST 00000770
C SOLUTION. 000007 80
C X F I N 2 ( i )  — BID LEVEL OF B IDDER 1’S CONTRIBUTION TO THE 00000790
C SECOND—BEST SOLUTION . 00000 800
C 00000810
C 0000 0820
C 2 DIMENSION AND DOUBLE PRECISION STATEMENTS. 00000830
C 00000835

DI MENSION F1(1O ,21,21), F2(l0,21,21), XIUO ,21,21), X2 (i0,21,21) 00000840
DI MENSION SURP(?1) , PL EV (211, COSTI1O ,21 ) 00000850
DI M E’~SIO N *FINI(lO) , XF IN2(l 0 ), 6(21,21,2), DFLT (10), TITLE( 5 ) 00000860
D0u~ LE PRECISION G,FF , F 1 . F2 ,X1,X2, BID ,CU ST ,DE L T ,DIFF 00000870
DO UBLE PRECIS ION PIEV,S U~ P ,CDS TB ,DELTA ,DELTB,DUMMY 00000880
DOUBLE PRECISIO N X F I N I , XFIN2,B L EVEL 00000890

C 0000 0900
C 3 R EAD TIT LE, BASIC PARAMET E RS, AND BID LEVELS. 00000910
C 00000920

RE AD (5,920) (TITLE(iT ),IT .1,5 ) 00000930
W RITE (6,930) (IIT L E (IT ),IT= I ,5 ) 00000940
RE AD (5,1000 ) P4SUP ,NL E V , J T E $ T  00000 950
WRITE (6,960) NSUP ,NLEV 00000960
WRI TE. (6,950) 00000970
IF IN SLI P—NL E V) 20 ,10,10 00000980

10 MX BD .P 4LEV—1 00000990
GO TO 30 00001000

20 Mx 8D .N SuP 00001010
30 DO 40 L.1 ,NL E V 00001020
40 READ 980, SU R P IL) 00001030
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C 0000 10 40
C ‘. I N I T iA L I Z E  B I D  L E V E L S ,  BIDS, AND A R R A Y S  (IF L E A S T — C O S T  AND 00001050
C 5~~C U N D — B E S T  BIDS. 00001060
C 0000 1070

00001080
DuM MY I.E+IS 00001090
00 10 L ’l,NLEV 00001100 -

P E V I L  ).SURP (L 1 00001110
DO 60 I .1, N SUP 00001120
CUST(I ,L ).DUMMY 00001130
DO 50 JCON ’l ,MMM 00001140
~1( I , L ,JCLN ).DUMMY 00001150
Fj(I ,l,JCU N 1~~0UMMY 00002160

50 CONTINUE 00001170
60 CONTiNUE 00001180
70 CONTINUE 00001190
C 00001200
C S R EAD A ND PRO C E S S  B I O S  FOR EACH BIDDER. 00001210
C 00001220

1.0 00001230
- LC~~t 00001240

80 1.1.1 00001250
C 000012 60
C 5.1 THERE ARE S E V E R A L  “GO TO 80” STATEMENTS IN THE PROGRAM 00001270
C 00001280

W R I T E  (6,960 ) I 00001290
W R I T E  (6,970) 0000 1 300
RE A D  1000, 1EV 00001310

C 0000 1 320
C 5.2 READ BID LEVELS AND BID COSTS. 00001330
C 00001340

00 22 0 N .Z,LEV 00001350
READ 980, B LE V EL, BID 00001360
PRI N T 980 , BLE V E L,B I D 00001370
DO 90 L .1,NLEV 00001380
IF (BLEVEL. EQ .SURP (L )) GO TO 100 00001390

90 CONTINUE 00001400
W R I T E  (6,990) I,B LE V EI. 00001410
STOP 00001 420

1 00 COS T (I ,L ) .BID 0000 1430
110 C O NTINUE 00001440

(F (I — l I  120,120 ,1 90 00001450
C 0000 1460
C 5.3 FO R THE F I R S T  B I D D E R ,  PUT BIDS AND B ID COSTS DIRE C T L Y  IN TO 00001470
C THE BID A R R A Y S .  00001480
c 00001490
120 00 180 L~~1,NL EV 00001500

00 130 K~~1, N LE V 00001510
IF (SURP ( L ) — P L E V ( K ) )  130,140 ,130 00001520

1 30 CONTINUE 00001530
140 II (I— li 160 ,250,160 00001540
15 0 .IJ.1 00001550

GO TO 170 000015 60
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1 60 JJ.2 0000 570
170 P1 1  I,l ,JJ ) .CO ST(i ,K) 0000 I~~80

Xl I I , L , J J ) . PL E V ( K )  00001590
1 80 CONTINUE 00001600

GO TO 80 00001610
C 00001620
C 5.4 FOR SUESE QIENT BIDDERS, FIRST FIL L UP THE C A R R A Y  W I T H  THE 00001630
C COSTS FOR PO TENTIALLY LEAST—COST CR S E C O N D — B E S T  I N T E R M E D I A T E  00001640
C SOLUTIONS. 00001645
C 00001650
190 DO 470 L .L C, N LEV 00001660

00 350 K .1 ,NLE V 00001670
C 0000i~~80
C 5.41 COMPUTE 810 LEV E L  D E S I R E D  FOR P R E V I O U S  BIDDERS. 00001690
C 0000 1 700

DIF FsSURP (L I— PLEV(K ) 00001710
IF I D I F F )  31.0,200,200 00001120

C 00001 730
C 5.42 FIND THE IN DEX OF THAT BID LEVEL. 00001740
C 000 01750
200 DO 210 J .1 ,N LE V 00001160

- IF (D I F F — 5 U R P (J ) )  220 ,220,210 00001170
210 CONTINUE 00001180
C 000017 85
C 5.43 COMPUTE COSTS OF SOLUT IONS WHICH COULD BE EITHER L E A S T — C O S T  00001790
C OR SECOND—BEST. 00001 800
C 00001820
220 00 280 JCON .1 ,MMM 00D0 1830

FFuCOST (I ,K )+F1 (I—I ,J,JCCN I 00001840
IF ( K — i )  240,230,240 00001850

230 JK .O 00001860
GO TO 250 00001 870

240 JK .1 00001880
250 KSU P .JK ,JCON 00001890

IF (K S U P — M M M )  270,210,260 00001900
260 KSUP .1 00001910
270 GIKSUP ,K ,1 )sFF 00001920
280 CONTINUE 00001930
C 00001940
C 5.44 COMPUTE COSTS CF SOLUTION S WHIC H COULD BE SECOND—BEST. 00001950
C 00001960

DO 340 JCON .I,MM M 0000 1970
FF.C O ST (I, K ) .F2( I—1,J, JC CN) 00001980
IF (K — I )  300,290,300 00001990

290 JK.O 00002000
GO TO 310 00002010

300 JK .i 00002020
310 KSU PsJK ,JCON 00002030

IF ~KSUP—MM M ) 330,330 ,320 00002040
320 KSUP .1 00002050
330 G (NSUP ,K,21aFF 000020 60
340 CONTINUE 00002070
350 CONTINUE 00002080
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K.N LFV .1 00002090
360 K .K—l 00002100

K r U N. K  00002110
C 00002120
C 5.5 KE E P TRACK OF THE BE ST AND SECOND—BEST SOLUT IONS SO FAR . 00002130
C 000021 40

DC 460 J C O N ~~I, M M M  00002 150
Dl) ‘.50 K.I,NCON 0D002160
DO 460 JABL B .1 ,2 00002170
IF (K—2) 373.400,400 00002180

370 IF (JA B LE— ] ) 360.380,390 00002190
380 F1(I ,L ,JCL iN I .G( JC IIN. K ,JA B L E) 00002200

KI .K 00002210
GO TO 440 00002220

3-~C F2(I ,L ,JC~~N ) .Gt ,JC0N, K ,JAB LE ) 00002230
K2.K 00002240
GO TO 440 00002250

~0C IF IG (JC ON,~~,~~A bLE)— F2 (I,L ,JCO N ) ) 410 ,440,440 00002260
410 IF IG( JC NN ,~~, JA F L f ) — F 1 ( l , L , J C U N ) I  420,420,430 00002270
..iO F2 (I,L, JC~~N)=F 1 (I ,L ,JCO N ) 0DD02280

- K.~.KI 00002290
F1(I ,L,JCUN) .G( J C O N , K ,JABLE ) 00002300

00002310
GO TO 440 00002320

~3C F2(I,~~,JCUN) .G (JCCN,K, JABLE ) 00002330
00002340

440 CONT i NuE 00002350
450 CONTINUE 00002360

Xl I I ,0 ,JCONI .PL EV (KI 1 00002370
X 2 ,t ,L,J CU NI .P1€V(K21 - 00002380

4~ i C u N I I N U E  00002390
4 7~ CONTINUE 00002400

IF I i — N S U P 4 I  ) 8~ ,480,510 00002410
‘.~ 1 IF II TE S T) 500,490,500 

- 

~0~~~2420
490 LC~ NLEV 00002430

GO TO 80 0CC~ 2440
500 LC .1 00002450

GO TO 80 00002460
C ODL ;24 70
C 6 THAT WAS THE LA ST •0D TO 80” STATEMENT. 00032480
C 00002490
510 CONTINUE 00002500

I F ((TEST) 520 ,S30,520 00002510
520 L L C - i  00002520

GO TO 540 00002530
530 LLC ’NL EV 00002540
540 WRiTE (6,1060) 00002550
C 000025 60
C 7 WORK BACKWA RDS TO ASSEMBLE AND PRINT LEAST—COST S O L U T i O N S .  00002570
C 000025 80

DO TOO LL .L LC ,N LE V 00002590
DO 690 JCOD a 1, MM M 00002600
JCO TI .JCUD 00002610
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• JJJJ .JC ON—1 00002 ~3
JTON ’JC04 00002630

• I .NSUP 00002640
DELT (i).SUR P (LL) 00002650
X FI~~I (I ).XI (I ,L1,JCIiN ) 00032660
‘F 1 X F INI I I I )  580,580 ,550 00032670

551 IF (JCON—l ) ~6o ,560,570 OO0D2~ B0
56 1 JCON ’I 00002690

GO TO 580 00002100
570 JCON~ JCON—1 00002710
580 i~~I—1 00002720
C - 00002730
C 7.1 COMPUTE BALANCE R E M A I N I N G  TO BE MET. 000327 .0
C 00002750

DELT (I) .DEL T(I.l )— XF 1N1(I+ 1 ) 00002760
C 00002770
C 7.2 FIND C O RR E SPONDING BID LEVEL AND CONTRIBUTION OF BIDDE .~ 1. 00002780
C 000D27 90

DO 590 L .1 ,NLEV 00002800
IF (DE IT I I )— S U R P (L ) )  590,600,590 00002db

590- CONTINUE 00002b20
600 XF I~~l (I) *X1 (I ,L ,JCON) 00002830

IF (X F I N 1 ( l ) )  640,640 ,610 00002840
610 iF (JCON—1 ) b~ 0 ,62O,630 00002850
620 JCON ’l 00002860

GO TO 640 00062870
630 JCO .~ JCON—1 00002880
640 IF (I—i ) 650,650,580 00002890
C 00002900
C 7.3 WRITE A NSWERS. 00002910
C 000C2920
650 WRITE (6,1010) SURP (Ll),JJJJ 00002930

IF (F1(NSUP ,LL, J TON )— DUM M Y ) 670,660,660 00002940
660 WR I T E  (6,1050) 00002950

(.0 TO 690 00002960
670 WR I T E  (6,1020) )-1(NSUP ,LL ,JTON) 00002970

DC 680 l .1,NSUP 00002980

~~~ w R I T E  (6,1040) I ,X FIN 1(I ) 00002990
690 CONTINUE 00C33000
700 CONTINUE 00003010

WRITE (6,1070 ) 00003020
C C0003030
C 8 ASSEMBLE SECOND—BEST SOLUTION FOR OUTPUT. 00003040
C 00003050

DO 910 LL .LLC,NLEV 00003u60
DO 900 J C0 D~~l, MMM 00003070
LL C C~ LL 00003080
J CO r4S J CO D 000o3090
JTO N .JCON 00003100
JJ JJ s JCON—1 00003110
l.N~,UP 00003120
DEL I (I )uSURP (LL ) 00003130
X FIN2 (I).X 2(I, LL ,JCON ) 00003140
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JJCC .JC0N 00003150
CU S TB ’F 2 (I,L L C C,J J CC) 00003160
I F I t .? 1))) 740.740 ,710 00003170

710 If (JC ~~~-i I 720,720, 130 00003180
720 J (G~~r1 00003190

GO 10 740 00003200
~‘~ fl J~~~ N~~j CuN—I 00003210
740 .I—l 00003220
C 00003230
C 8.1 FI N D 2ND— BE S T S~~L U T  ION BID LEVEL (iF PR EC E DING B IDDER. 00003240
C 00003250

DO 750 K .I ,NL EV 00003260
IF (X F l ~~R I .1 )— SURP(K) ) 750,760,750 00003270

750 L U N T I N E 00003280
760 L M - ET -~

( 00003290
C 00003300
C 8.2 COMPUTE ei o L E V E L  R E M A I N I N G  TO BE MET. 00003310
C 000U3320

DEL T(I) .DE L T (I4 1)— XF IN2 (I, I ) 00003330
C 00003340
C 8.3 LOCATE T I -AT BID LEVEL. 00003350
c - 00003360

DO 170 L .l.N LEV 00003370
IF (DE LT (I)—SU R P (L)) 770,780,770 00003380

770 CUN TI N UE 00003390
C 00003400
C 6.4 COM PUT E 2~~C -bES T  BID COST FOR BIDDERS 1 THRU 1. 00003410
C 00003420
780 O ELT B .C US TB—C CST(I s 1 ,LM E T) 00003430
C 00003440
C 8.5 BE Y OND A C E R T AIN POI N T , THE 2ND—BEST SOLUTION FOR ALL 00003450
C BI D 0 Ei ~S M A Y  BE THE SAME AS THE LE A S T — C O S T  SULUTI (IN FOR ALL 00003460
C B I D ~ E RS . IF TH E 2ND—B E ST BI D COST (5 LE SS THA N THE ARRAY 00003470
C ?N O— FES T bID OUST, WE A kE T R A C K i N G  T p-4 E L E A S T — C O S T  SOLUTION, 00003480
C SO ~E SAVE THE L E A S T — C O S T  FUR BIDDERS I THRU I AT LEVEL I 00003490
C A N D S A V E  E l U D E R  I’S BID L E VEL IN THAT SOLUTION. 00003500
C 0000 3510

IF (D E L T B — F 2 I I , L , J C I ~~1)) 790,800,800 00003520
79( XF IN 2(Ii .X I(I ,L,J C Q N J 00003530

C D S ~~5~~F 1l  1 ,t,JCI,N ) 00003540
GO TO 810 00003550

C 00003560
C 8.6 IF 2N D—BES T BID COST EQUA LS ARRAY 2ND—BEST BID COST , WE ARE 00003570
C TRAC ~~ING THE 2N3—BE ST SULUT IUN . SAVE DATA FOR SAME. 00003580
C 0000 3590
800 x f i ’ ~2 ( I  ) . X 2 ( i  ,L,J (O N ) 0000360 0

CJSTB.F2 ( I ,L,JC LN) 00003610
810 IF ~F IN2(I)) 850,850,820 00003620
823 IF (JOO N- li 830,830,840 00003630
83C JCON.1 00003640

(.0 TO 850 00003650
840 .JCON.JCUN— 1 00003660
850 IF (I—i) 860,860,740 00003670
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C 00003680
C 8.7 WRITE ANSWERS. 00003690
C 00003700
860 WRITE (6,1010) SURP(LL ),JJJJ 00003710

IF (F2 (NSUP ,LL ,JTON)— DU MM Y) 880,870,870 00003720
870 WRITE (6,1050 ) 00003730

GO TO 900 0000 3740
880 W RI T E  16,1030 ) F2 (NSUP ,LL,JTON ) 00003150

DO 890 l .l,NSUP 00003160
890 WRITE (6,1040 ) I,XF IN 2(I ) 00003770
900 CONTINUE 00003780
910 CONTINUE - 000037Q0

STOP 00003800
C 00003810
920 FORMAT (5A4) 00003820
930 FORMAT (1H1,5A4) 00003830
940 FORMAT IIHO ,I2, 11H BIDDERS F. ,I2,11I1 BID LEVELS) 00003840
950 FORMAT (5H06I05) 00003850
960 FORMAT (1H0 ,EHB IDDER ,I3) 00003860
970 FORMAT (1HO,2OHBID LEV EL TOTAL COST) 00003870
980- FORMAT (8FlO .Q) 00003880
990 FORMAT (LHO ,6HBIDDER ,13,25 H BID AT ILLEGAL BID LEVEL,F4 .O) 00003890
1000 FORMAT (313) 00003900
1010 FO RMAT (1H0,19H REQUIREMENT LEVEL ,F10.O,1 3H NO. BIDDERS ,I5) 00003910
1020 FORMAT (iN ,1 4H OPT IMAL COST ,F10.O) 0000392 0
1030 FORMAT (IH ,17 HSECON D BEST $01. ,F10.O) 00003930
1040 FO RMAT (lii ,B IiB IDDER,I3, 4X ,F11.O) 00003960
1050 FORMAT (11 4 ,2211 NC FE ASIBLE SOLUTIONS) 00003950
1060 FORMAT (lH1,25X ,I7H DPT IMAL SOLUTIONS) 00003960
1070 FORMAT I1H1,25X ,21H5ECOND BEST SOLUTIONS) 00003970

END 00003980

FIgure 5-6. Program 4 LIsting (8 of 8)

58

______________ -, -- - - -- - - -,— •-- -- — 
- 

- 

-

—-


