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APPENDIX A

A SAMPLE PROBLEM

We have chosen a relatively small sample problem to illustrate

a±rn implementation of the branch-and-bound algorithm and its correspon,-

ing program. We will structure the problem from a user's viewpoint,

fcrmulate the objective function and the constraint set, illustrate

the preparation of the data decks and user's subroutines, and explain

the logic of the results. The problem tc be described here has been
4

dziscussei in a previous document.

The Ace Trucking Co., in planning for next year's workload,

estimates that the company can serve its customers with a fleet of 07

light trucks and 16 cross-country trallers. An alternative fleet was

also consiaered consisting of 43 light and 20 medium sized trucks,

together with only 7 cross-country trailers. Finally, the only other

practical alternative considered was a mix of 42 medium trucks an] 12

-f the big trailers. The medium trucks, hWwever, are if a new design

an! will not be available f:,r next year unless the company is willing

to pay a substantial premium. At first it appeared that choosing one

f these three alternative fleets (shown in table form below) was

Alternative #1 I
Alternative 42 43[ 20
Alternative #3 - 2 12

Figure A-I ALTER1IATIVE FLEET MIXES FOR 1972
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the only decision issue. However, it soon became clear to the pianniaig

group at Ace Trucking Co. that the investment decision should also

depend on the utilization of the trucks in subsequent years, in addition

to that utilization planned for the next year. And furthermore, the

existing fleet of trucks was far from obsolete, even though maintenance

costs on some of the older vehicles were beginning to climb. Realizing

these factors, the planning group estimated the workload for their

trucks over the next three years (beyond which they could not be con-

fident of their estimates), and then prepared a requirements table like

that in Figure A-2 below. / /

/ S

Aite-.'na~ves for iq74 78 18I

Alternatives for 1973 t•

67 16 1975

Alternatives for i972 43 20 7 3 19'ý4

-- 42 12 _Z__1973

Figure A-2 CAPITAL EqUIPMEET ('TRUCK) REQUIREMEN'S
AS A F1_PCTION{ OF TIME

The existing fleet did not include any medium sized trucks; 60 light

trucks were two years old, but the remaining 20 were purchased only last

year. The inherited trailers were also two years c-id. Finally, based

on the proDjected cash flow position of Ace for the next three years, it

was decided that a limit (cost constraint) be Fiaced on new truck

procurements for each of the three years. Decision time for Ace

SCosts constraints werý not imposed on this problem in the previous

referenced description'; hence, a slightlý different solution was obtain-

ed.
A-2
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The constraint set is developed from the general descriptions

given in Chapter 3 (starting on p. 3-1).

The rnaterial balnnce constraints become:

o 3 A 3 i A
= = j'm X 'm 7- U,

n = 9=. m=9 ir NI k=l

j = 1, 2, 3, 14

1 = i, 2, 3

Note that wo haive nssumed no attr~tion (v_, = i), and have assigned

the t factor = 1 for all mission groups.

The eonsistency censtraints reduce to:

R

P ik = L; 1 = 1, 2, 3 nni i = 1, 2, 3
k=l

The vintare constraints for the light trucks and trailers are:

Wjr 7 W m; j = 2, 4 and P = -1, 0
m=o

where L. his been repiaced by 10 subperiods (years) for all vehicles

and K. by -l for both inherited vehicles.

The master variable constraints are simply:

3 3
x = 7 x j = 1, 2, 3, 4

A-5



Finally, since we have chosen to introduce cost constraints, we have

4 30
H• = a. i ' x. + Ppjl J m j2.m -, P•-I

j=1

We (i.e., Ace Trucking Co.) will set the cost constraint, H = $150,000.,

$250,000., and $300,000., for the three years of the planning period,

respectively. The linear approximation a to the procurement cost

function will be selected after inspection of the actual cost vs.

quantity curve.

A careful inspection of the total constraint set for this

problem will indicate a total of 24 constraints (recall that there is no

materiel balance constraint for [ e=1, j=3] and no vintage constraint

.or [j=4, 9--0]). Similiarly, a count of the number of variables

(being careful to delete those which must equal zero because of specific

exclusions in this sample problem) will indicate a total of 60. Tne

reader will note that the GENLCP Program automatically computes and

prints these totals for use in the BBCAV 2 Program.

We are now ready to prepare the data decks and user subroutines.

The user subroutine GETPHI is shown in the program listing on page D-32

It is here that we describe the R&D and procurement equations for the

four vehicles in the sample problem. Note that vehicle No. 1 (MEDTIUM*)

has an R&D (premium) charge of $300,000. - the other three vehicles

have no R&D charge and their procurement costs are simply described
bby concave functions of the form ax . Of course, other forms of

concave functions could have been used.

* We have chosen to scale all costs py 10. This means that all final
cost data should be multiplied by 100.

A-6



The only other user subroutine ".RCOST (see pare D-19) is prepared

for .se In the GEIULCP program, then duplicated for use in REPGEN. As

lescribed previously on p. h-lcf chapter 4, YRCOST is used to calculate

the operating, mothbaLlinC, salvage, and truýncation cost coefficients.

.,,•, ej, (m-J-£1) and f., (Y-141) respectively. For our sanple
jk' Pj

problem, we .,se nc increase in operating cost overtime (R=O.); a

mothballing savings factor of RI = O.)ý; a salvage savings factor of

alpha = 0.5; ani truncatlon savings based upon a linear decay from

an ectimate of the purchase cost (input through the GE'NLCP data deck)

ana. an assumed 10 year lifetime for each vehicle.

The iata deck for the GET;LCP program can now be prepared (see

fig ire A-4).

7n entry (card "rmage) Noe. I we gcve the problem title, the first

an- last year of the planning peri.)d, ani then specify the four vehicle

tat 1 es, three task tables, an- five period- tabies - the first tw,

""f which are inh,:ritej oer_ is*. Entry 2 is the VEHICLE header card

for the first vehicle. Entry 3 describes the first vehicle as LIGHT,

:n-iiates an availabilit:,1 ;ate of 1-70 (i.e. an inherited vehicle)

and fir.aily a ten year vehicle lifetime. Entry 4 indicates that 1;G

light vehicles were purchased in 1)70 an; 20 light vehicles were purchase-d

1n 1)71. Entry 5 indicates a $3,000. purchase cost estimate for purposes

., calc-lation cf the truncation and salvage value, a ten year operating

c-st of ;120.000., zero R&D cost for the light vehicle, zero attrition

for the light vehicle, and finally an estimated linear purchase cost

>cefficient of $dOOO., respectively. This linear purchase cost

c efficient estimate was based upon a study of the corresponding

:o-.n-linear procurement equation for the li.ght vehicle. in generalSone

siý .ii choose the cost coefficient (slope of the straight line) such

that the straight line intersects the non-linear curve at or about

the estimatel solution value. The consequences of a poor estimate will

be :ezcribei shortly. Entries 6 through 15 simply complete the vehicle

tatles. Entries 16 thr•,ugh 31 describe the period tables. The first

tw: peri;s (1Q70 a•nl ij11) are inherited periods. In period 1)72

we niicate a cost cr)nstraint ,f $150,000. in entry 21. Entry 22 specifi(r

thiLt there -exlsts ;nly -. p task in 1)72 ani ito: .;cale facto-r is 1.0.
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A "AP V)7? 1-2?4 4

2 \ýHT (t~

L3 I ;HT 197r'

5 "'C 3 1~ P A*

6 1 Ct J-'
7 1¶D~~ 9~7

8 .36 14 .'M 0.

9 vE-_Hl171:

10~

144

16
17 1O0r7
18 e- ,1Z I -
19 1~~11

20

22 - A*T

23 C 1'-
24
25 -7~j~~*

27 ~ I
284

29 ~ V~
30 *1*
31 1.
32
33

35 J.

36 4 3 r

38 ~
39

43 -'.I-I.;-

45 4-,nV~

46
47 - :

48 1Zr Z A C

50) 4 g.

51 - -: -

52 'F* ~

54

Fig. A-4 The Sample Problem Data Deck for the GEINLCP Program
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The remaining entries in the period tables should be self explanatory.

The task tables are input next. Entry 33 specifies that task No. 1

will have three vehicles and three alternatives. Entries 34 through 37

input the alternative set for the first year of the planning period

(compare with the figure A-2). The alternative sets for the second

and third years cf the planning period follow. Note that because of the

introduction of the artificial V•1DIbUM- vehicle, the complete set of

permutations yield five distinct alternatives instead of the original

three. This data deck ends with an ENDTABLE card in entry 54.

We now run (process) the GENLCP program and obtain the printout

of Figure A-5; parts ka) through (f). Part (a) simply prints out some

input information for checking purposes, and reorders the vehicles

according to the magnitude of the R&D charge; note, in this regard, that

the MEDIUM* truck is "called" vehicle No. 1 (XOl) since it has the

R&D charge.

In the first section of Part (o), a snumary of the constraint

equations fýr this sample problem is listed; the row type (E for equality

and N for free), then the row name is printed in accordance with the

symbolic naming convention of Fig. 4--1. The second section of part (b),

and continuing in part (c), lists the variable, the columns in which

it appears, an] its corresponding coefficient. Similiarly, the last

section, labeled RHS, gives a sLummary of those rows 'constraint

-quations) which have non-zero right-hand-sides.

Part (d) provides a cross-reference list of variable number

versus variable name for use in the interpretation of the output from

the B3CAV2 program. The last section of part (d) indicates that there

are 25 rows and 61 columns in this sample problem. Note that in each

case these are ,ne more than was indicated previously because the cost

rw and the right hand side variable, respectively are now included.

Finally the upper bounds, computed by the GEU.LCP program, are listed f,.r

the master variables; the minus sign here is superfluous.

Part (e) prints a cost summary ,n each vehicle along with the

c-mponents of the inherited fleet. Then in the last section of part (e)

and continuing in part If), the task (alternative) tables are reproduced.

A-9



GEN�ATIt4G THE �1AT;�IX rn:� mr UAST COST rflASE�IJ PF�O�LF�1

FILENrWE= SA��PLE STARTING YLA� 1972 LAST YEAR = 1974
WiLL 1 N!'LiT 4 V3HICL.L I A�L�A� , AND 3 � A�K I/�IVi.F, ANt) 5 � I CD 1 A�Lci�.

READING i:i A VEHICIA lADLE
LIGHT 1970 10

READING IN A VEHICLE TABLE
HCDIUM 197? 10

READING IN A vEHTCLf: TADLE
�1EOIU�. 19'3 10

READING IN A VEHICLU: lAThE
TRAILER 1976 10

READING P4 A PERI�D TABLE
1970 1970

REAIING I�4 A PLRTO'] 1 ABLE
1971 1971

RADIIG I�J A P�KiOJ TABLE
1972 1972

RE/WING IN A PE9IC�) TADL�
c'1973 1973 -- ..........-- �..

2

READING IN A P�1OB lACLE
197'. 197'.

READING IN A TASK TABLE
1 3 3

READING IN A TAS� TABLE
2 4 5

READING Ii A TASK TAE3LE 1�
VEHICLE '4A>�E VA�IA�L� NA"E

OPTIOJAL P+ri Vft-1!C;L%
- MEOIUM� XGI

OTHEI� V-H1CLES
LIGHT XG2
MEDIUM X03
TRAILER X0L�

Fig A- 3( a� GEI�LCP Output For Sample Problem
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P030203 X02PO3 48o0000 _____

PP030 2 03__X 0 4P0Y3_ 10.0000,
* P030203 T03PG3 1.0000

OCP3030.3 XGIP03 -50 0000 - -
P030303 X04P03 1E'.0000
P030303 Ti'3P03 - .00

* P0304.03 X02P03 48.0000
* -- P0304i33- X03_?03 a 000 a- - 'S

P030403 X04P03 13:,0009
P 030403-- T03D03 ~ 1,000-----------------
P030503 X03P03 50.0000

* P030503 X04RG3 16.00000
P030503 T03PO3 1.0000 __

_XOi033 SUMIX51 Iu0Y0r -__

* X01.0303 X01P0 3 -1.0000
X0103033- PC03 - .0060 -

MOM130 COST .0086
X020303 SUMX02 - 1*0]100

* X020303 X02P03 -1.00000

9 X020303 COST .0093-
* 030393 SUMX03 1.00000

X030303 X03P03 -190000
X030303 PC 0 3 .*0060 ---

* X030393 COST .0086

9 X040303 X04P03 -1.00003
X-)04D3303 PC0*J 0 20_- - -

9 X040303 COST e0070
*RHS -- 'FI X~-5(d) U=LP Output f6r

RHSI PCOI s.1500 alample Problem
* RH-SI PC0-2 - -.2500
* RHS1 PCO3 .3000

"* RHSI IW02PMI 60.0000
"* RHSI IW02POO 20*~0000

* HS1 IWO4PMI 4*UtJUO
* RHSl T01:30i 1. 0009

* C ~.Wi' T 0 2 P0 102....-
RHSI T03P03 1.0000 A-12
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The reader should note that very little near new information is

produced by the GENICP program - for the most part, GENICP merely

formats, reorders, checks, and. performs bookkeeping operations in

preparation for entry to the BBCAV2-REPGEN algorithm.

The first data deck for the BBCAV2-REPGEN algorithm is prepared

as illustrated in figure A-6. We first assign a solution name in entry

1. The first, second, fourth and fifth fields of entry 2 are omitted

as described on page 4-26. The third field in entry 2 indicates that

there are four concave cost functions. The zero in the sixth field

suppresses printing of the subroutine calls; the 1 in field No. 7 prints

a listing of the primal iterations of each linear program; and the 1 in

field No. 8 prints the entire set of LP solutions. Fields 9 and 10 are

the standard specifications for the size of the array BLIST. The 1 in

field No. Ii prints the column numbers and their corresponding values

for each node. The last field, set to 20, establishes the limit on the

number of nodes that will be evaluated prior to termination.

Entry 3 has four fields which establisn (1) a tolerance factor

of 0.005 (i.e., the solution will be within one-half of one percent of

the theoretical optimum), (2) a program time limit of 90.0 seconds

prior to termination (the solution to the sample problem actually used

only 48 central processor seconds), (3) that no initial solution

(basis) will be input, and (4) that we wish to obtain a detailed out-

put. The second data deck for the BBCAV2-REPGEN algorithm is prepared

as illustrated in figure A-8. As discussed on p. 4-35, the REPGEN data

de-k is very easy to prepare since most cards are duplicates of the

GENLCP data deck. After the title card, the vehicle tables are inserted

with cards of type 2 deleted. The period tables come next using only

the header cards and cards of type 1. Note that the period designato•rs

have been inserted on all cards of type 1 in columns 11 and 12. The

ENDTABLE card in entry 24 ends the data deck.

When the BBCAV2 program in the BBCAV2-REPGEN packet is loaded and

processed, the printed output gives complete information vis-a-vis the

optimal solution as well as all intermediate nodal solutions. The

printout is long and involved and is in a coded format. The REPGEN

prograr in the BBCAV2-REPGEN packet will decode the BBCAVC output and

A-16



I SAMPLE --- SIMPLE TRUCK PROBLEM --- OPTIMAL

2 4 1 1 25 131 1 20

S0.005 90.0 0.0 1.0

Fig. A-6 The Sample Problem Data Deck For the BBCAV2 Program

present all essential information, hence, we neither present nor discuss

the BBCAV2 output. After some experience with these programs, the user

may suppress all intermediate information if he so desires. We do

present here a branching tree (like that of Fig. 2-2b) to lend

further clarity to the intermediate solution.
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The "tree" of intermediate solutions (see Fig. A-7V is illus-

trative of the iteration process of the branch-and-bound algorithm.

Node #1 represents a complete linearization of the non-linear problem

and establishes the first reference solution, O(x ) = 3.03 million

dollars. A lower bound to all solutions, f(x ), is also determined

and equals 2.72 million dollars. The branching rule is then applied

and variable #1 is selected, at the branching value of XO1 = 10.

The linear programs associated with node #'s 2 and 3 are then evaluated.

Node #2 yields a better reference solution of O(x 2) = 2.82. 1rode

#3 is found to contain no better solution than t(x 2) because

f(x3 ) >o(x 2), hence node #3 need no longer be considered. The next

best branching variable is A4, at a value of X04 = 12. The linear

solutions to nodes 4 and 5 yield identical results, indicating a solu-

tion at the bound. The process terminates here because the smallest

lower bound is within one-half of one percent of the current reference

solution. Detailed information regarding the optimal (and final)

solution is obtained through the REPGEN program.

REPGEN in the BBCAV2-REPGEN algorithm 's then processed resulting

in th,- output of figure A-9, parts (a) and (b). Part (a) contains an

overall COST INFPTRVATIOI summary together with a breakdown of the number

of PURCHASED RESOURCES (vehicles). Part (b) illustrates a breakdown of

the STORED (mothballed) RESOURCES and the TOTAL RESOURCES USED by period.

From these tabulated results, we have constructed a bar chart in figure

A-10 to better illustrate the optimal solution. In this display, the

results of a cost minimization over time are illustrated by a bar for

each year and each vehicle. The height of the bar is a measure of how

A- ½•



liode
#1 O(xl )=3.03

f•(x1)-ý.T2

Branch on variable
#1 @ X0l = 10

S•(x 2)=2.82 (x )=3.°o

f(x 2 )=2.79 f(X 3 )=3201

Branch
on-

variable
4,e& xo4 12

4 #x 57
f(x )=2.81 f x)=2.81

O (x ) the actual (non-linear) solution
for node i.

f(xi) =the lower bound (linear) solution
for node i.

Figure A-7 A Branching Tree for the Sample Problem
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23 It 74 1,-z+ D .

24

Figure A-8 The Sample Problem Data Deck For The EEPGEN Program

many vehicles were selected - the color black indicates vehicles exist-

ing or retained - a dotted section indicates vehicles purchased - a

blank section indicates vehicles stored (mothballed) for later use.

One can observe the trend toward a fleet of only medium trucks and trail-

ers (perhaps because of the high labor costs of operating so many light

trucks). The MEDIUM* trucks are not chosen for 1972 because cf the high

purchase cost for early delivery. The slack is taken up by a large

purchase of trailers in this first year; the trailers are needed in the

later years anyway. Storage of a few trailers is indicated in 1973,
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SAMPLE---SIMPLE TRUCK PROBLEM---OPTIMAL

-'CO-S 'FTRATION

9 R AND 0 e KROCUREMENT* OPERATING • SALVAGE T IOTAL

PERIOD 01 o ,112 " 1,060 * .019 * 1.152

PERIOD 02 0 .199 s .856 ..026 1*021

PERIOD 03 o * .034 * .956 .001 ,989

-TOTAr --.o00 9  .345 2 72 4 -34( f 970

TRUNCATION VALUE FOR RESOURCES = .348

SAMPLE---SIM'LE TRUCK PROBLEC---OPTIMAL

-PUDR-H-•-SE=-- S O L U R GC S

" MEJIUl" 9  LIGHI MEIUWM TRAILER

PERIOD 01 0.033 0.000 0.000 " 12.000

PERIOJ 02 " 0.003 0.300 4 '2.667 * 0.030

PERIOD 03 9 0.000 00] _7.333 " 0.003

TOTAL a 2.000 • 0,000 • 50.000 1 12.000
- 9 C- -

FFiv-. A- ), (a REP(EL -)utrTut FT.r Sampl" Problem
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SAMPLE---SIMPLE TRUCK PROBLEM---OPTIMAL

3STORtU RESUUKRCES

REMEU1UM" ' L16HI * MOlUM ' IRAILEC

PERIOD 01 0.0000 0.000 ' 0.000 0 0.000

PERIOD 02 ' 0.000 * 0.000 00000 2.793

PERIOD 03 * 0.000 .0.000 * 0.000 * 0.000

SAMPLE---SIMPLE TRUCK PROBLEM --- OPTIMAL

TOTAL RESOURCES USED

MEOIUMh * LIGHT tMEDIUM " TRAILER

PERIOD 01 4 0.000 * 67.000 * 0.000 16.030
4 46

PERIOD 02 * 0.000 * 3.578 4 42.667 ' 13.207

PERIOD 03 * 0.000 3.9000 50.000 * 16.000

Fig. A - )(b) REPGENi Output For Sample Problm
12
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(perhaps a surprising result but, under the circumstances, a reason-

able one since buying medium trucks or retaining a larger number of

small trucks for this sub-period are very costly alternatives). Finally,

one can observe the relatively high start-up costs due to the purchase

of the entire trailer fleet in 1972, and then most of the medium

truck fleet in 1973. Nevertheless, these high start-up costs yield

the least total cost over the planning period.

The COST INFORMATION summary indicates a total real cost

(that which must be allocated) of 3.17 million dollars. This differs

from the branch-and-bound solution value of 2.82 million dollars by

the truncation value; i.e., it is deemed proper to include the

truncation credit for purposes of optimization, but this dollar credit

(unlike salvage) is not considered to be available for other purposes.

From the procurement cost summary, it would appear that none of the

procurement cost constraints were binding; however, the reader should

recall from p. 4-36 that these data were calculated from the linear

procurement estimates and, upon close inspection of the BBCAV2 print-

out, on-e could observe a binding cost constraint in the second period.

As previously intimated on page A-7, this relatively poor correlation

between linear estimate and actual value (in this case in the medium

vehicles) can give erroneous results.* For cases in which the dis-

crepancy is excessively large (judged not so in this sample problem)

the programs should be reprocessed with a better linear estimate.

The restriction of available funds in period two is probably the cause

of the retention of the light vehicles, in lieu of the purchase of

the full complement of medium vehicles for that period. Finally, one

should observe that the RESOURCE summaries in general contain non-integer

values - a consequence of the continuum of solutions to linear

programming problems. It is incumbent upon the user to provide a

physically meaningful interpretation to such results - as we have

done for this sample problem in figure A-10.

* The difficulties introduced here due to a poor linear estimate can

be avoided in the future by employing a recently developed modification
to the current algorithm.2
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SUBROUTINE DESCRIPTIONS
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APPENDIX B

MATRIX GENERATOR ROUTINE DESCRIPTIONS

GENLCP - reads and analyzes input data, creates column names and

row names, determines non-zero values of the matrix of coefficients,

creates the MPS360 file, and outputs the documentation listing.

YRCOST (J) - has parameter J, which is vehicle number, and deter-

mines for this vehicle all cost information (see Chapter 4 for detailed

description).

YINTERP (NVR, NTR, NRY) - determines for all tasks (NTR) which of

the NVR vehicles will not have been developed by the year NYR, and elimin-

ates from those tasks all alternatives in which the "non-existent" vehicles

are accomplishing something which could be done by an existing vehicle.

MATFILL (N, M) - creates from the MPS360 file the file for BBCAV2

which is an N-row by M-column matrix of coefficients, and also creates

the reference list for matching column numbers and names.

MAIN PROGRAM ROUTINE DESCRIPTIONS

BBCAV2 - is the programmed implementation of the main logic struc-

ture of the branch and bound algorithm; selects node from branching tree,

branches on it defining two new nodes, and determines when optimality

has been achieved.

BCXl - defines the initial node of the branching tree and establishes

the problem framework in which the main program will iterate.

INITA (NCF, N, M) - reads the matrix file from tape and stores

it on disk in the form acceptable to the LP; the parameters N and M define

the number of columns and rows in the matrix, and the parameter NCF is

the number of columns having nonlinear cost functions.
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GETPHI (KFX, XPHI, PHI, SUMPHI) - evaluates the nonlinear cost

functions (see Chapttr 4 for a detailed description).

TABOUT (IRT) - outputs the general information concerning the

node being evaluated, and if IRT = 1, also prints the nodes on the branch-

ing list.

READIN - tranrsfers the input basis to the file which the LP

uses for storing its current basis on.

NXBRN (XT, SIGMAT, NXB) - determines the best branching candidate,

NXB, given -the present X-vector, XT, and the node information, SIGMAT.

TIMEC - determines how long the program has been running, prints

the time or interrupts depending on whether or not this time is less

than the input maximum.

GETASQ (NOES, ELM, JSQ) - orders the elements of the vector ELM,

of length NOES, in ascending sequence, keeping the index variable, JSQ,

associated with the vector in the corresponding sequence.

GETC (KCX, BLT, ULT, CT) - determines the slope of a straight

line on the cost function from the lower bound, BLT, to the upper bound,

UILT, for the KCX variable and stores this in the cost vector, CT.

PRESET - initializes core storage at beginning of the algorithm.

SET (TMMAX) - initializes the time limit which is used by the

routine TIMEC by adding the limit, TMYAX, to the clock time.

PARAMS - reads and stores the information on the parameter and

bound cards of the input deck.
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LP

LP is the linear programming system driving subroutine which directs

the overall solution stages through:

SETUP - which initializes all data for the A matrix files and the

solution bookkeeping.

MAPIN - which introduces any prior solution known for the problem.

INVERT - which solves the problem equations to generate the current

solution represented by the basis inverse and the. values

of the basic and key variables in the current solution,

or an artificial solution.

PRIMAL - which solves the linear programming problem.

MAPOUT - which stores the solution found and loads it into the

output vectors IX and X.

LP begins with the overall common definitions for the LP system,

and must be loaded first since the common statements /A/, /B/, /CORE/,

iROWTYP/, /Moc/, /XX/, /NAMES/ overwrite the smaller dimensions specified

in later subroutines which can remain unchanged regardless of problem

size.

AJ contains the operating core columns and the complete basis

inverse B at AJ(IPRG) = B(IORG), see below.

The first stage is to specify the A matrix files IAl - used for the

A matrix less GUB rows, INPUT - used as the source of the unpacked A

matrix by columns, witten in binary, one column per record, and IMAP - used

by MAPOUT, MAPIN and INMAP as a file for the BCD MAP cards defining the

basis, initial and/or final.

Files IAl and IA2 are specified as blocked. Meaning that each

physical disc write or read is of as many columns as the buffer sizes

for IA1 and IA2 will allow, and not just one column, as actual written

in FORTRAN. This considerably reduces the disc access time denoted

as PP time on the CDC 64OO.

NWAJ, the number of words in AJ is used to compute the number of

columns available in core.

The second step is to initialize the J2 calling parameters with

the LP calling arguments. The matrix generator locates the cost row

B-4



ICOST as the last row MROWS which is INPUTM for the linear program

common/INPUT/. The right hand side is JRHS, placed as the last column

NCOLS which is INPUTN for the common/INPUT/. The number of bounds

NBDS is t he number of changes NCHGS, the calling parameter, and the

first NCHGS columns are bounded by BBCAV convertion. The values of the

bounds are in UBS.

The second stage ends with specification of LP system print and

termination con•0rols.

LP Cut-Off

STATUS terminates the program if any linear program takes longer

than TMAX seconds or K5 iterations ITRN. The termination causes a

MIAPOUT allowing restart of the linear programming system but not

necessarily BBCAV.

Diagnostic Snapshots

A snapshot of the current solution and column format can be had

from XCHECK by setting K4 to

K4 = 1000 x Ni + N2

giving a snapshot of iterations NI through N2 inclusively. K4 = 0

suppresses XCHECK. The format is explained in the XCHECK subroutine

writeup.

Print Control

This is achieved by K3.

K3 = 0 prints everything

K3 = 1 prints no LP system output except error messages.

Other values of K3 give a selective print of all or some of the

respective outputs according to the prime factors of K3.

Specifically K3 should be a product of primes and

K3 = 2 x 3 x 5 x 7 x 11 x 13

gives all print options. To obtain selective control:

1. To print the MAPIN cards as read K3 has factor 3.

2. Inversion d'agnostic data from INVERT on infeasibilities of

the current solution as found, the columns rejected diuing
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an inversion or reinversion and the final infeasibility if

any, K3 has factor 13.

3. MESSG prints linear programming system verb entry names and

entry times and serveral messages if K3 has factor 7.
4. STATUS prints the status of the PRIMAL iterations at

beginning and end of K3 has factor 11.

5. MAPOUT places a basis inverse B, IBASIS, KEYS and BETA

representing Restart data sufficiant to avoid an initial

invert on file INPUT if K3 has factor 2

6. MAPOUT prints the solution status in packed format when

called if K3 has factor 5.

Thus to obtain printouts of inversion diagnostics, a mapout, verb

entry times and status data set K3 = 5 x 7 x 11 x 13.

The third stage of the program LP calls the system verbs listed

earlier.
2

The basis inverse is at B(IORG) w'rere IORG is M words down from

the end of AJ, i.e. NWAJ. The remaining space in AJ is allocaued to

columns of which NCRMAX can be fitted in. There must be at least 5
columns slots available, three for CHECK to retain columns and two

for work space. Fifty columns are recommended

Finally MAPOUT moves the current variable state to file IMAP,

the solution to INPUT, the packed variable values to IXX and XX. IXX

has the indices in ascen~ing order of non-zero variables, and XX has

the corresponding values. There will be between INPUTM and IINPUTM +

NBDS non-zero values followed by zeros.

Variable Lengths

In /MlO/, /XX/ IXX, XX should be set to 100 or INFUTM + NBDS if

larger.

In /CORE/ AJ should be big enough to take the basis inverse

(INLTEM-1-L) 2 words plus 10 to 100 columns at (INPUTM+l-L) words each

where L is the number of GUB rows.

In /ROWTYP/ IROWTP should be i09 or ITPUTM+l of larger than 100.

In / NAMES/ W•E should be l"0 or INPUTN+l+S if larger, where

S < INPUTM is the number of inequalities and free rows.
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In /A/ ALPHA should be 100 or INPUTM+l if larger.

In /B/ BETA should be 100 or INPUTM+l if larger.

All other commons are correctly sized in LP.

EXISTS

All exists from primal are via the subroutine EXISTS for the purpose

of user parameter settings.

SETUP

This subroutine is the system verb which has the task of initiating

the LP system whe. starting from scratch.

SETUP first of all initializes all LP system parameters, then

examines the row types constructing a logical or slack column for

each nonequality row and writes these to disc using calls to OUT of

10. An extra free row is incorporated for the phase 1 cost row and

the logical columns for free rows are marked basic.

SETUP then re.ds the A matrix columns from the binary IUPUT

file and writes then out to disc using calls to OUT of 10. For each

column the NAME vector is set to record the column type (free/null),

the column GUB packet number or zero and the column bound index cr

zero. The right hand side vector is recorded in core in RHS.

Finally, SETUP rewrites IBASIS and the RHS vector to place the GUB

row elements at the end. The count of GUB rows is recorded in L and the

actual row count is reduced by L. The cost ro-. marker ICOST is reset

to its new position in the rearranged rows.
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I0

This subroutine handles all disc to core transactions and keeps

track of column bookkeeping.

OUT writes two files of columns of the A matrix writing one column

in each file per call. The first file IA1 contains columns less their

GUB elements. The second file IA2 contains columns less their GUB

elements and any zero eements and is written in a packed format.

IN reads file IA1 cyclically up to NT times, in search of a

particular column rev:inding when appropriate. It is normally accessed

for sequential columns by CHECK but INVERT uses it to locate basis, at-

bound and key columns marked in the IAMF vector.

INPCKD reads file IA2 cyclically up to NT times in search of a

column rewinding when appropriate. It is only accessed in random for-

ward increments searching for key columns and thus uses a packed file.

After NT reads, sufficient to locate any column, both entries cause

an error message and dumD.

Once IN or INPCKD have located the required column and read it to

a slot in AJ( ), the column index is loaded to the corresponding

position in JA, its reject memory in JAREJ is cleared and its mnemonic

(unused) is placed in JAK.

Thus it is not possible to read a column into core without adjusting

the bookkeeping of what is in core.

B-



MAP]

hirsubrouti no i.2 Lhe .;ysten verb vihich ,;et,.s the bookkeepijr iC f
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a)nd lco-,- them o-ic) -ille Il-LAP. It is terminatc-d either by @n end of' filr

or and FJ) card.

Manual preparation of MAP cards is possible and extensive checks

in MAPIN will detect and avoid mosteros



INVERT

This is the system verb which inverts or reinvef-ts the current

basis as defined in NAME records and completes the basis with artificials.

When INVERT is called, an inversion occurs only if the current

iteration exceeds ITNINV. When it does ITNINV is increased by INVF, and

an "INVERT" message is printed.,

INVERT first clears the basis records and the GUB packet basis

column count, sets up a unit basis and for each CUB row without a key

chooses the first valid CUB packet column as key. It then cycles the

column status~records in NAME until it locates a basic, key or at-bound

column, which is retrieved by IN. Key and at.bound columns are accum-

alated in GAMIAA scaled by their packet righthand sides (if keys) or

their bounds. If basic columns are in a CUB packet, the key is located

by INPCKD, subtracted from the column and the result transformed and

pivoted into the basis in a row determined by PIVOT.

When all NAME records have been checked and the columns incorporated

or rejected by PIVOT, the basis record is completed with logicals or if

necessary with artificials. The artificials are then constructed in

DELTA transforned and pivoted into the basis. Finally, FEASCH is

called to construct and check the solution feasibility.

NB. The MAPIN used can be partial, complete, redundant or nonsense.
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FEASVI is called by i!"E1IT to compute • = 131 given y in GAN.0..A t,, I
B-1 in B. The resultint, P elements in META are checked for feasibility

and the basis is adjusted if infeasible until the resulting BETA is

feasible and the phase IPJIASE is 1 or 2.

The method is to cycle each element of BETA from I to 114, compute

it, checý if it exceeds a bound then check if it is positive. If it

exceeds a bound, the basic column is set "at-bound," and the bound is

subtracted fron that PE7'A(T) •h.•ch then beco..es- negative and Infea2ilbe.

If it is negative i.e., infeasible, its sign is rcverscd and the colin::un

i.s replaced by its, negative artifical*, to pick uap the infeasibility

directly, (the art-ificial need not be transfor:sed) and pivoted into the

basis in place of the old basic- col]u.u. Finally, if' CU rows are Freee.t

the last L ent'ries in P•B',;TA axe filled with the values of the key

variables.

Feasibility of the beys is maintained by calling YMYC}I to move the

infeasible key (essential packet) to a basic position in a non GlUB row

and !;rocessing it as above as an infeasible variable.

If any infeasibilities have been encountered, or the resulting

Pha:e I cost is larger than CTOI Phase 1 initiates otherw,-ise Phaze 2.

* The negative artificial of a column A. is -A. + e is the mth
column of the identity matrix. The negative arti~iclaT of an artificial
e. + e , is -e. + e

1 m 1 I
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PRIMAL

This subroutine is the main LP verb which solves the LP problem

phases 1 and 2.

PRIMAL notes its entry and time using MESSG, then picks up the cost

row for its current phase I or 2, the appropriate r row in the inverse

and sets the phase 1 row to free in phase 1 or equality in phase 2.

The basic solution cycle is counted by ITRN. If ITRN exceeds K5

or if CP time exceeds TMAX a MAPOUT is called by STATUS followed by

EXIT.

The solution cycle proceeds with COLUMN to find an in-core column

JCOL. If JCOL = 0 no column is found and the phase terminates. If the

cost is zero in phase 1 this is the feasible solution termination, if

phase 2 this is the optimal solution, if non-zero in phase I there is

no feasible solution.

Next ROW is called for a pivotal row IROW. If IROW = 0 no row is

found and the problem is unbounded.

Next the pivotal element is checked for size and degeneracy. If

it is too small NREJ is indexed. If 5 bad columns have occurred an

INVERT is called to check the inverse. If more than 100 bad columns

have occurred the problem terminates either in phase 2 as optimal, or

with a dump. If the pivotal element is okay, the cost change THETA *

DJ(JCOL) is checked. If this is smaller than CTOL, NDEG is indexed.

If more than NDEGLM degenerate columns have occurred and there are no

more good columns the column is accepted. Otherwise in either case the

old column is rejected and a new column is selected by COLUMN ignoring

the previous selections.

Next the step is saturated to the bound on the column. If it

exceeds the bound and the column is not at bound, the column is set

ATBND. If the column is ATBND, the column is set free. In either case

there is no pivot and the solution is corrected for the bound change

but there is no basis change correction and NREJ = 1 to suppress

pricing in the next iteration.

If the step is within the bounds, a basis change will be made.

The rejected column is located first in the basis of IROW ! M, then in

the keys of IROW > M. If IROW 5 M there is no key change, the new
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column is pivoted in by PIVOT at IROW. If the new column is AT BMD the

step is off the bound and the new column value EPSI is corr'ected to the

bound %:alue less the step. Then the new column is made basic, the

rejected column is made free, and the solution step made and the new

basic column value set to EPSI.

If IROW > M there is to be a key change. If the GUB packet is

essential, it has other basic columns and the key is changed for one

of these using KEYCH, then IROW < M and the previous case follows.

If the GUB packet is not essential it has no basic columns, so the

key is changed to the new column and the old key is dropped. The new

key value EPSI = THETA and a normal step is made as before without a

pivot and pricing in the next iteration is suppressed.

After every pivot the rejected columns are cleared.

At the end of the iteration cycle STATUS reports the solution

change.

After every row and column selection, or at any optimality stage,

XCHECK is called for a debug which occurs if K4 is set > 0. See LP for

details.
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STATUS

STATUS prints out the status of PRIMAL iterations every cycle under

the headings.

PHASE = (IPHASE) - the LP phase I or 2.

ITER = (ITRN) - the LP iterations count.

TRY = (NTRY) - the number of iterations with the same set of columns

in core + 100 x maximum number of tries.

VAL OBJECTIVE = (BETA(IC)) - the solution value of the current cost

row.

NDJS = (NDJS) - current count of negative DJ's an estimate of non-

optimality of the current core columns.

NARTS - the current number of artificial vectors present.

VALUE DJ IN = (DJ(JCOL)) - the value of 'he DJ for the column chosen

to enter.

COL IN = (JPOS) - the internal number of the column chosen to enter.

CODE = (NAM(JPOS)) - the status of this column.

COL OUT = (JOUT) - the column rejected.

CODE = (NAME(JOUT)) - the status of the column.

NSCAN - the current number of rewinds of file IAl the A matrix plus

the number of columns active in core, or columns read on

disc.

Note: If JOUT is zero, no column was rejected and its code is zero.

If JCOL is zero or IROW is zero, these are taken as termination

markers and the NOTE obtained in the STATUS call is printed e.g.

PRIMAL--END, etc...

If JOLT > NT artificial code is constructed equal to the l0 9 X

IROW.
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ROW

This subroutine is called by PRIMAL to locate the pivot row IROW

in the selected column JCOL.

ROW first transforms the in-core column JCOL to the current basis

representation in ALPHA, reconstructing the complete column including

GUB elements which occupy the last L positions.

The row selection depends upon whether the column is at-bound or

not, for if at bound the column represents the slack vector and the

step is negative. For either case the minimum THETA is found which

(i) drives the resulting solution to zero or

(ii) drives the rejected column out at bound, depending upon the

sign of the potential pivot element ALPHA(I).

These are case 2 and 3 for a normal column and cases 3 and 2 for an

at bound column. Upon exit THETA is the step in row IROW core-column

JCOL,(JPOS on disc) and ITYPE is 2 or 3 for the type of step.

If no row is found IROW = 0, ITYPE = 1 indicating an unbounded

step and THETA= I.E35.
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COLUMN A

This subroutine locates a potential column entry JCOL from those

in-core, or calls CHECK to search all or part of the disc for more col-

umns and uses these.

COLUMN counts NTRY selections with the current columns. If more

than NCRMAX, or no columns exist in core it locates up to NCRMAX

new columns with a call to DISC. If no columns are found the problem

is optimal and JCOL = 0 at exit.

The in-core columns are then priced out, unless no pivot has

occured (NREJ or NDEG •0 ) because of column rejection or DISC has just

been called. PIKEY is always set to the current key price for the packet

recorded in JPKTO. If a column is in a packet, its price is adjusted for

the key price. All columns are priced apart from rejected columns.

The best u,,rejected column is now found by searching the DJ values.

At bound columns have DJ reversed as they ccrresdond to the slack col-

umn, and the number of negative DJ's is counted in NDJS.

If no good column is found, i.e. the best DJ is above the DJTOL

threshold, DISC is called to search for more columns unless these

ca columns are newdenoted by NTRY = 0 (no selections with these columns).

Upon exit JCOL is the in-core location of the best column found

in-core (or from disc) called JPOS, or JCOL = 0 denoting no column.

If JCOL = 0, JNCORE is reset to the number of columns in core (because

DISC has deleted the count of columns that were there) in order to try

to save a disc read in the next phase if any.
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DISC

This subroutine checks the disc for more columns and selects those

which are currently "not bad."

First DISC calls INVERT to see if the iteration count ITRN has

exceed the next invert point and inverts if necessary.

DISC reads the columns in batches of NMCH columns serving 1 column/

batch. If fewer than NCRMAX columns are actually used these are read

directly into core where they stay, once and for all. Alternatively the

current file IAl position JNT is found by INPOS and DISC examines the

columns starting at JNT + 1, proceeding cyclically, changing batch every

NBCH columns. If the new packet number PKT is different and nonzero the

new key is located and read over any unused old key, or into the next

vacant AJ slot, by INPCKD.

The column type is found in JTYPE and null (0), basic (2) and key

(4) columns are skipped. Free (1) and at-bound (3) columns are read by

IN to the next location JORG. The new column is priced out correcting

for its packet if / 0, and if the new price DJNEW is worse (Z) than

DJOLD (the best of the current batch) the column is skipped. Otherwise

this column is preserved as IORG in the batch records and the best

batch column DJ as DJOLD.

Every NBCH column, column IORG is saved if it is better than DJTOL

and IORG is reset to the next vacant column.

DISC will work if the packets are disjoint, (separated by zero

packet columns), and also if the packets are mixed up, (alternate columns

in different packets) but with much loss of efficiency due to multiple

key searches and rewinds of file IA2.

DISC always pulls in the key of each packet first for each packet,

using the packed file IA2 regardless of where the key is located in the

packet.
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Subroutine KEYCH

Changes the key for an essential GU1B packet, to ot-e of its basic
columns in the packet, selecting the first one. The basis inverse,
B, solution in BETA and current column in ALPHA are corrected for
this rearrangement.

Subroutine SETBND, SETBNB, SETNNN, SETKEY

Sets and unsets the state of a column J in NAME (J), to either free
(1), null (0), basic (2), at-bound (3) or key (4), respectively.

Function DOT, DOTS

Computes the inner product xty in either double and single precision,
respectively.

Subroutine MAPOUT

Writes the states of the null., basic, key and at-bound columns onto
BCD cards, placed on file IMAP, and also places the current inverse B
solution BETA and basis bookkeeping IBASIS and KEY onto the end of
input tape INPUT to allow instant RESTART.

Function BOUND

Returns the value of a column bound, if bounded, or 1070 if unbounded,
or artificial.
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PIVOT

This subroutine pivots a new column ALPHA into the basis inverse B

at row IROW. If IROW is zero the best pivotal row is found.

IROW is zero the basis is checked for empty slots or slots containing

the column disc index JPOS. If the latter is found, this row is used as

IROW since this is SETUP's method of fixing logicals for free rows. For

null basis entries PIV and IROW track the largest ALPHA element and its

row, and this is used as the pivot element unless it is less than PIVTOL

where upon the column is dropped with IROW = 0 as a marker.

If IROW is non-zero, the pivot ALPHA (IROW) is checked against the

PIVTOL for possible errors. If the pivot is not unity, the inverse row

IROW is normalized by the pivot. Then for every non-zero ALPHA entry at

I, that multiple of the inverse pivot row is subtracted from the Ith

inverse row (skipping the pivot row).

KEYFND - function

KEYFND find the location in core of the key column for the specified

packet. If none is found in core it returns a value zero.

If the calling argument is zero KEYFND locates any key in core

which has no associated GLIB packet columns. If no key is found in-core

it returns a value zero.

Otherwise the valse of KEYFND is the column location 1 to NCRMAX.
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ESCAPE

ESCAPE causes termination with a snapshot of the working core

followed by a call to file 0. This will generate an abort condition

suitable to generate a system dump. If it is desired to do this, use:

DEBULG.

IGO.

EXIT.

DMP (LP, ESCAPE)

7
8

9
This will dump the core using the labelled system dump from subroutines

LP to ESCAPE, which should be first and last respectively.

Consult the variable list for a definition of the global variables.

All calls to ESCAPE are preceded by an ERROR message of explanation

of the fault condition.

XCHECK

"XCHECK delivers a core snapshot if ITRN lies between Ni and N2

where K4 = 1000 Ni + N2 . (KA = 0 suppresses XCHECK.)

XCHECK prints using the following format.

(a) Col 1 indexes the normal and GUB rows respectively.

(b) Col 2 prints the basis IBASIS and KEYS respectively.

(c) Col 3 is the current column representation ALPHA of JCOL.

(d) gives the pivot position IROW.

(e) Col 4 gives the current basic and key variables respectively.

(f) step is THETA the proposed step, before bounding.

(g) the column bound.

(b) the selected column disc index.

(i) is the list of core-column disc indices.

(j) Col 5-14 is a list of 10 columns around the selected column in

their current basis representation.

(k) is a list of the column name codes at the XCHECK

instant.
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REPORT GENERATOR ROUTINE DESCRIPTIONS

REPGEN - the main program acts principally as a control program

calling other routines to perform specific functions; determines if all

solutions have been interpretted and initializes storage for each solution.

SETUP - reads input deck and reference list file into core storage.

INSOLN - interprets the meaning of each column in the solution

and stores its value in the appropriate array(s).

YRCOST (J) - same as in matrix generator.

VALUES (N, ISTART, IEND, VAL) - determines cost information

associated with each "X" or "W" type column in the solution; N is the

number of the vehicle type, ISTART is its first year of existance, IEND

is its last year of existance, and VAL is the number of those vehicles.

CINFO - this routine organizes, tabulates and outputs the table of

cost information.

PINFO - this routine merely formats and outputs the last three

tables of information; purchased resources, stored resources, and total

resources used.
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APPENDIX C

PI OWCILARTS

GENLCP ............................. C-2

BBCAV2 ............................. C-12

REPGEN ............................. C-82
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PROGRAM GENLOP

Initialize
the

array "U"

Read
title
card-

ntable? NStOPl

TakYes A -2



PROGRAM GENLCP (con't)

A Create ro~w
names for

procurement
constraints

Issue

tables >No non-terminal
u error

"ea ' message Create

Yes name s for
Yes in-erited

periods

Order

ve'icles I Determine
by A&D type vehicles[

cost inherited in
each period

Determine j
if any with Create row

R&D must be , names for
'eveloped x'inta-e

constraints

ReorderA eYes versicles

there as if these Determine
"•had R&D'= 0 vehicles

available

No ]in period

Output Create row

ordered names for

list of materiel bal.

vehicles iconstraints

Cpen MPS360 Create row
file and name for

write file consistency

name constraint

Create row
names for , Last

raster "tar. riod
constraints C-3

Yes
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PROGRAM GENLCP (con't)
Enter"'"

-in c.)nstraintI
rot sub sequent•

* 4
[ perio)d

in each task for inheritedvehicles,,
[call yr cost

Compute upper D
bound as sum
of maxs over S e r

asks and periodE inheritedS~periods

Nol t Determine
last period

0hese vehicles

Yes can be used

Create row
name forDetermine

name for

objec tive salvage
function value based

on age

Create master Create inh.

ariable cols., leet variable

enter "-1' in for disposal
orrespond. row in period 0

Create slacki No

variables fo? in cost

procurement row

I ~JYesl

IiEnter "ii•Ente'r"i

in correspond Ln correspond.
procurement vintageconstraintJ constraint
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S)PROGRAM GENLCP (con't)

Sast, inherited" No

""-period?--'
Set loop for ]

* period of Yes

lisposal, creatE
inh. fleet var. "last

Nee-

-No -NeN -or vehicle > -j....•t? -
t Set DO loop

Yes I for plannin?
periods,

/->N icall YINTERP

-"Veý;icie

t old ?(-H__.--__

Set DO
No loop for

I - tasks

Determine
:cost of oper.

over life
r~~- DO--loop-ýi inus salva e Set DO loop
fr alternative,

E ocreate alt.

i telection var..SEnter cost

fin cost row,I

"I" in vintage
constraint Set DO

loop for

SEnter in each ve'icles
miateriel bal.
const. jp t~o

t-at for period Determine
:o' disposal, e how many
'-percent" of sYes are usedpercent" of -'.. sed in
in ,. vehicles

left a 'ter "-... /"
attrition . Enter no.

No in vehicle
Ibalance row

.ast"'-. Yes Last '. Yes
. __ + ý period for "e i ledisposal? - 0
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PROGRAM GENLCP (con't)

F Enter "i"

in master
"r variable

Enter "1"1 constraint
in correspond,

consistencyI
constraint Enter "-l"

in materiel
balance

constraint

a°ternat v G Enter approx.
proc. cost in
procurement

Yesconstraint

taskEnter cost
of operating
in objectiveL function

Set DO K

loop for
vehicles Set loo

on period

for disposal

No /Used•

Determineoperating

cost minus
salvage

Creatermiae
purchasedp

fleet
variable
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(7) PROGRAM GENLCP (con't)

e4 Call

Determine MOTH
percent of

vehicles left
after attritiorj
in each period Create

up to disposal mothballin
~to _variable

II
Enter minus lEnter savin s

these percentE
in materiel from MOTH

bal. consts. in objective
JIfunction

Determine
operatin.', Enter "i"lt

cost minus in materiel
L salvage balance

constraint

Enter this
cost in

objective ,Last No
bfunction ' ".vehicle?/

L L
L io Yes e

astEnter approx. No M
proc. cost 

9n procurement
constraint Yes

-II Zet DO
Ente "1 loop onSEnter-"l" -i? periods

in master i L
variable

constraintS.... .... Enter proc.
""ceilin- in Last

pourement?Lat Ye constraint
/" period ses

io
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PROGRAM GENLCP

N Set loop
for

periods

nter no. of
inh. vehicles

in RHS of
vintage

constraints
S~for

Enter 'T'1t
in RHS of all
consistency
constraints O

description
of task

Call

MATFILL
factor = •alternatives

? in task

Output no.
of rows and No

columns, and
upper bounds

ProduceYe
documentation

listing

No period?

Output Yes
vehicle

input data

inherited
fleet data
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SUBROUT••E YRCOST

ISTAT

Calculate
first year
operatin'

cost

Determine
max no. of
years for

!alcul at ions -

Calculate
operating ENTRY
costs for MOTH

those years

Calculate Calculate
salvage-value • mothballing

in each of I savings over
those years length of per,

* Calculate
truncation I RETURN

I value at end
of each year

I I
I I
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SUBROUTINE YINTERP

START
I Set DO

loop for
vehicle s

Initialize
array

"Alter" Determine
minimum

value in
remaining

alternatives

e Set "Alter"

to eliminate
Yes Jalternatives

where veh.

Determine not at min

which of
them are not

developed

=rder tnesevehicle?

in reverse Y
chronological /

order of
development task

Set DO
loop for RETURN

tasks
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SUBROUTINE mATF ILL

Set DO
loop for
columns

InitializeL
array Output no.

L _ _ _ . and name of
_______________columnn

_________reference iit

Copy title I upu o
record and ofros
"1row"~ record columns, and IInitialize

- upper bounds jarray
"1RVAL"1

Set DO___ _

loop fo Determine
rows, read I row for

row name Ipresent record,Lenter value

GUB Set TIROWTP t'
Yes value for I

that row RSea
equal to 14 "recrHS 1H~

reord "recor

N nextualas e

eadd "column"ý

record '-Lndc

first recordl output
followinfI row data

j(array "RVAL")

Output

ara No Ln" st Yes RTRcolumn RTR
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PROGRAM BBCAV2

START

Remove
node
from

Read listtitlex
Set BLO,

ULQ, CO and

EOF? Yes TOPBO arrays

Call initialize
box 1storage for

left-hand

A branch

reachedRedefine
sigma

Find Call

smallestGETC,
valuedupdate CO

Call
TABOUT

es (LP input)

No B
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PROGRAM BJ3CAV2 (con't)

CallF LP 
OTYe

Call

, TA P COTT
(12 outrut)NBR

Feasible- 1oStr



PROGRAM BBCAV2 (con't)

- H Y e s

Call
GFTC,

update co.

I Set XZERO

Call equal adj. X
TABOUT and UZ PHI

(LP input)

Call CY
LP

Call

adjusted
X-vec tor

Call
GETPHI
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SUBROUTDNE BOXI

START

Call
TABOUT

(LP output)

Call
GETC

Call
IN ITA

S~Define the

ad "usted X,
set XZ = X

Call
GETPHI

(set EKO)

Call
GETPHI

(set uz)

Set values I
in siena

for ls LP Call
NXBRN1.,

Initialize Define

XZ and X and store
node 1

Set BLO.
Call CO, ULO. and

TABOUT BO arrays
(LP input) for BBCAVZ

:17
Call RETM

CI,
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SUBROUTINE GETPHI

START

< >aEalutt

first (-MF)
functions

SUIAPHI

PH(I +

RP(-2)i

R~j l6R



SUBROUTINE TABOUT

START

Output
general

information

No R

output

Output
XZERO

Output
node

de scriptor
information

ipt Yes Output

equetedBLIST

C-17



SUBROUTINE READ IN

START

Read basis SUBROUTINE TIMEC
from input and
store on file

for LP

START

RETURN

Read clock;
write time
problem has

been running

SUBROUTINE SET

Time N

STARTYe

Store best

solution on
Read clock; solution file

set time for
when time

limit expires
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SUBROUTINE NXBRN

START

Call SUBROUTINE GETASQ

GETPHI
(values for
X-vector)

I - START
Call

GETPHI
(values at

lower boundss) Order a

sequence,
smallest

I first
Calculate

differences
(actual -

linear app.)

RETURN

Call
GE TA SQ

Select for
branching

variable with
greatest

difference

=RETURN
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SUBROUTINE GETC

(START)

Call
>X | GETPHI

(value for KCX
lower bound)

Call

STOPH GEaTPH
(value at Kf X
upper bound)

Call
GETPHI Evaluate

(values at slope for
lower bounds) variableh

Call
GETPHI

(values at
upper bounds)

Evaluate
slopes for

first (-KCX) D
variables
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SUBROUTINE PARAMS SUBROUTINE PRESET

1 10
START START

Call Initialize

preset core
storage

Read. store
inteder

parameters RETUl'

I
Read, store

real
parameters SUBROUTINE INITA

I START

Read, store
upper and

lower bounds
Read A-matrix,

by column,
from tape
to disc

Store BO,

T-matrix,

and IROWTP
in core

2RETUR
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Subroutine LP LP

C 
L

Imitialize file;

Set Iroblem parame ers

S t print contr l

XCHE K and termintion

Execute LP

system verbs

Load solution

back to IX,

C Return
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Subroutine EXITS EXITS

User changable EXITS program called after all control points in

PRIMAL.

entry points
STATUS

LOPTIH) NPHASE = I

C Return

STATUSPhas~e 2 end

( >----- STATUS •Iunbounded 1--• slto

NPHASE = 24 sti

Return

STATUS - No feasibled

NPHASE = solution

SReturn D

C -23

I I .. .... ..... .. l n i . . . ,- • , • ,• •. • -. •. - -.. . ..



Subroutine SETUP Start SETUP 1.

Set run ,araneters forJLP system

Zero b sis and keys nd dummy
ogical in AT-

Ad row type M r f
p ase I cost ro

Cy le each row t peP psented 1 t~o b

C ck type setul

I gical if flee d
, or free)

lWrite logi'ca1

to disc file•

M k n'ame" count•

C, -2

,No

*tore no. of

gieals in MC

R
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SETUP 2.

•Rewind input-•

B f•ile INPUT

JCycle thual1

Rea i~nput coi- to RH1S

an1d ark RHS name..ll BBCAV changes

to RHS added

r~ite fto d°iu•s °

SnIf column is 0 - NCHGS

-.. add BBCAV changes

Sea ch row types or

GUB r and check c)l is

in one o get GUB packet no.I

Ch Ack bounds to get

bo d number for col

Mar column name ith

bo d, GUB packe
state (free)
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SETUP 3.

Write ALPHA out
etitto

ifdisc file

CC2

-End of "No E

columns

Cycle through1

---- each row

__Writbaitkestrg

I_ _ Y~trRow ois GUB yesoRHS ejleent in tem-

J porary store move down ICOST,

S-- lif GUB is eardier than cost raw

Pa kREdS and bas s

rema ving GUB entr ~es

end o-f

No row types

ye s

Retrieve GUB RH
er~tries a~nd pla;e

on end of RHS

,etnM to numbe:

of no-GUB rows L

to number of GUB rows
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Subroutine 10

OUTL = I Rewind files IO 1.

Sq IAl, IA2

KOL1=KOL2=0

No --

Cycle 3ow types, pac ALPHA

to r move GUB3 elem nts

Pack ALPHA into P K

to renove zero ele nts

WritE ALPFA to fil IAl
writE PACK to file IA2

IN, Chec ast, c read Rewind files (to keep both in
S art is 0 or IAI and IA2 step)

KLIU KOL2 =0

KOL set zero Rd NSCAN + 1 count rewinds

by out column to laALPHA

S~yes

Nlo

i,.tKOLB

Tloot K)L

,-2'(



10.2

in JA JAKBookkeeping of which
and clear JARFJ columns are in core

ERROR

Column not

aA Cll T indcateno ýlocated

ESCAPEcolumn found

Last .7 KOL >ead Yes Rewind file

TA2

No2



10 3.

Unpack
(• - - ID,D to

ALPHA

Spage 2



Subroutine MAPIN MAPIN 1.

Two entry points

(i) MAPIN - Reads MAPIN cards from file IMAI and sets NAME record

reads inverse from file INPUT to B.

(2) INMAP - Loads file IMAP fram input card stream.

MAPIN

ýrint M1APIP0 ~ime urIng ME G

Read a card

from file Irl

Caxci js check card types and

user option "BASIC" go to appropriate

section

MAPOUT only

user option "A•:'

utcer ci-jj o.;

6 are L

C-_dO



Mapout only IHVERS

added by INMAP END D

Call errort Unrecognized

double print type card

T 1 4col. numbers on card

CY-3



MAPIN 3.

BASIC •e _

jcol no's/carn

Col n. 0
set colN

basic

Update packet

basic count if in a packet

in KEYS

End ofJ

loop

C-32



MAipIN 4.
N- IUB

-c col numbers/mapin card

Nol

numbzer fom Nusrsodno

Get packet
number from NB user should not

col name use KEY cards unless
produced by MAPOUT
to avoid column errors

Set new col

key &

clear old key

End I loop, -4

A

~BASIC rows
J l row no's/mapin card

is zero NB row numbers
internally are not the
external no's
user should not use

Set row this option manually,
basic MAPOUT - only

End J loop

C'



MAPIN 5.

"NL'I7J = 1, 4 col no's/mapin card

user option

nvert up b nnutfleb

markac oer dull

rEnd Jt itonoMp I

End~ J =oo



MAPIN 6.

C)LNý MSSGINMAP looped

Rewindfor cards

-I = 1, i000 up to 1000 MAPIN cards
limit set here

card a _•. '"Rewind" deletes old

input stream Rewind IMAP MAP data

No

End of yes * CDC end file

file instruction

No

card i- yes
END
card

Write card

to IMAP
file

End I loop

Writec "end

IILAP f i le

le-u5



10

Subroutine MAPOUT MAPOUT 1.

MAPOUT outputs on file IMAP a BCD card image definition of variables

and inverse states compatible with MAPIN, whenever called and prints the

current solution.

MESSG MAPOUT

MAOIfRewind IMAP :time: _

f cyle MC logica l s
pu ting out a ca d
for each basic 1ogicalII

JNT = MC+I,NT cycle all variable names

NAME(JNT)• Add col to

= nul •• NULL list
lilt INLL + 1

Free •skip

Basic Add K BASIC../ - I IB AS + I
list

• ~Add to IPPMD

At !Bound I ATBEND list

Key list IKEY + 1 End 77' -Looy



MAPOUT 2.

Irit list FIei_ 7
NULL -. NULL li/card

0 BASIC

No-

Inve r se
tion 0

PlaCe inversebasis,
BTTA, KEYS in B on
e rd of INTUT TAIT

WriteINES

INVERSE
card

WriteEN

card

Print solutiol Pr int

vector tion on

No

... All 1MAPOIUT cards can be generated manually. If they are

ine-onsistant I.API.T! uses the last setting of any column .



Subroutine INVERT INVERT 1

(Invert a~nveInvert

Dat

A JNT~~cyleN yl l oun

Clear keys

find new
ones

n Escape

Clear

inverse
B-- I

@ .. • JNT=,NT•Cycle all columns

Skip null
and free

eoluans D

In calls

column K
core

packet

no.

C -



INVERT 2.

2

co type , ~ye sr

or bounde y

check yes

packet
null

check old ye
packet ye

IN1EY being
new key col

in for packet

kel still

in core
Remove key
omponent frO k--.
packet col

"41 zero packe,

Transform col
to current
basis in ALPk

ýt4



INVERT 3.

SE finds best row
to p t ALPHA to asis

DIrow / 0 end of loop

Pivot ALPHA
to basis raw

Irow

add to basic
Scount

Send of loop

a page2cec adds up effect of

acke ý 0bounds and key columns
4:0 in GAM4A

Pick up .

b ound

Pick up

p~acket
RHS to bndj

4

-- 40



INVERT 4.

Remove
bndj * col
from GAMMA

page I rid jnt loop _0 pg 3

C now complete basis wit artificials if needed

Cycle basis basis entries
I = I M

Suit- Mark oajis
able

Logi,ýal with logical

No

Place artificial NE artificial vectors

marked I + NT are not stored

Scol no. on disc.

- nd I loop

Clear DELTA used as artificial vector

space for pivoting

2-4



INJERT 5.

5A?1

I 1, M cycle basis entries

cheek yes
basis entry

< _T

pi~vot artificials

et up DELTA a d in when necessary

tr nform to ALP

priva ALPHA
into B

row and clear D LTA

feasibility

I:

RE-URI



Subroutinte FEASCH FFSCH 1

This routine computes the Solution end checks fea sibility.

FEASCH DET

effective RHS

RR-S +~ GAMM

A ,~-~ 1 ~l ) cycle each element of
~' K BETA

BrflDJ~
column.
bound

yes

S-t bes- In' -,sible
Crlumn to c

hcCV n

:rce



FEASCH2

Infeasibleno-si

F r e e R o e

Row l -- Make~ no lun-ai (Column basic in Row I)

•__ NPIF+I

Set negative

basic-

negativem
artificial

pivot
DELTA
into

basis

Return to check
i key K feasibility of keys.

move OK

Aend I loop

31

c-44
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FEASCH3

3 i

L= g - D )No GUB Rows

K=1,L Cycle GUB Rows

rica-
essential-'--- Yes (No basic columns

in row)

Sum basic
values in

row

Compute
key variable

•o --- • Yes

Change key Infeasible
'to basic row -f C

variable

End K Loop K
No '-------

4CL

C-45



FEASCH4

Sum all

artificial
variables

Phase 1 cost

II

Switch to Infeasible

Phase 1 start
Phase lj Phase 1

Set cost

row

Set r,

vector

Return-

C -6



Subroutine PRIMAL PRIMAL 1.

PRIMAL runs the 2 phase revised simplex algorithm from both phases and

exits via EXIT.

JCall MESSG for •PRIMAL + timeI

( PRMAL .inote + time "-- S!TATUS

Sthen STATUS

Resolve for I
phase change Adjust cost r w User sets ICOST = his

to user or cost row. Phase I cost

phase 1 is row M.

Set phase 11 In phase 2 phase 1 cost
cost row is equality 0.

free/equality

Locate 7
row in B•1

ITRN + I Iteration counter

c-47



PRIMAL 2.

2

Zero all COLUMN prices out in-core
columns and finds best

data unrejected column

JCOL is location in
col JCOL core 1 to JNCORE

Check ye

JCOL ý 03

XCHECK

C -termination •onditions checked

IPHASE = 2 END 2 Optimum phase 2
ending

Phase 1 cos yes Optimum phase 1

less than END 1 ending.CTOL/

NOFEAS no feasible solution since

RETURN phase 1 cost not zero

c-48



PRIMAL 3.

Dis column no. MJPS

mnd bound BNDJ
for c~lumn JCOL (in-CORE)

ITYPE = I unbounded Rp T for row IR ,

stap THETA and slep XCheck
= 2 to a bound tye ITYPE "

no krow No IROW = 0
found

Call Unbn unbounded termination

pivot i

more than 3

Reject column

Count rdectio s

rejectioReinvert

basis and :

start again

4!

c -49



PRimAL 4.

4

COL 00 reject

ERROR Too many
-eject vectors,

Yes

< Phase 

2

No

Escape and

quit

Yes ost chan G
z 
CTOL 

No

Reject column
and count in

NDEG

Yes

Last (NDJS is 1 at last column)
ood col

No

w col
few tried limit NDEGIM 0

5

C-50



PRIMAL 5.

THETA T Check step isTHET LT Yes within bound

bound j •

No

ITYPE= 1 to bound step and

no rejected col JOUT

THETA >, 0 Yes
step pos

Step negative col JPOS comes off bound
SETBND(-JPOS) and goes to zero with

THETA = -BNDJ this step6
"SETBND(JPOS) col JPPS goes to bound

THETA =BNDJ so set bound

c- 51



PRIMAL 6.

Q •rejected col

Sin basis

Yes Pivot row is
IROW r M - non-GUB

Refind sOUT
in KEYS

I Check affecd
key is essen

Interow NEge new col for
old k~y and mark neii JPOS

CLuppress priciing
|Normal step
lepsi = theta S-- 'TE

new key value,, e

KEYCH changesI KEYCH adjusts

JOLIT to basicq •n Jsolution BETA a-nd
row NEW• ROW = IROW new col. ALPHA

for new key

[Pivot ALPHA
into B- 1

at row IROW

If J)UT not artifiaial
adjust key, basic co its
for J'S, JOOUT pac ts

C-52



PRIMAL 7.

7

iflnew col boundt d col. coming off a bound

ep i = BNDJ + theta this is new col value

Mark JPOS
basic and

unmark JOUT

JOUT goes• Yes Mark JOUT

to a bound) at bound

]if any rejected

c ls clear reje t
I records

C - step solution

Beta + theta

x ALPHA

if' pivot or
| key change

pivt value = epsL

display prim
STATUS step data

beginning of loop

& - End TRN loop

C-53



PRIMAL 8.
A

Call OPT1 end of phase 1, OPTl

IPHASE = 2 displays STATUS

Goto oA

end of phase 2> OPT2

ENO Call OPT2 displays STATUS

RETURN to LP with solution

C-54



Subroutine -STATOS

STATUS prints BRUIAL data w :i*

Cost, NTRY Pack data

JNSCAN

I NJOUT

Status WieSau

Data data Data
+ Note

C-55



STATUS 2

ERRR - triple prints error messages

MESSGI single print error messages and print time in seconds since

MSSG J start of run.

C-56



Subroutine ROW ROW I.

ROW computes curren :epresentation of selected column JCOL in core

ALPHA then finds step MAX THETA which preserves feasibility.

JP S, JRG I
load JCOL
S to DELTA

Set up L GUBF entries

ALP (M+l)...... +L)

Construct 
actual 

1

transformed column

in ALPHA(1,...,M+L) G col has I i

for original PGUB PACKET ro

problem

ubtract KEY key

1 from DELTA 
(AI-A )

Transform DELTA o I key

New basis in ALPHA( BM(A)-A )

educt basic

contri ution to pac t col

C-57



ROCW 2.

2

Step=103
IROW = 0 zero bookkeeping
ITYPE =1 denotes bounded step

is coli.e. will step be too
bondATB a bounmd or off a bound

Col not bounded I 1, MPL all rows of complete
implies new xprbe
is increasing from
zero

ivot > +zero yes Step = O/c(.i increases

IROWrejected x-~O

Pivot < -zer 6 = min step type 3,,x
IROW increases

Rejected x -

C -58



ROW 3.

cycle all elements of e for

type 3 rejected
Ž + tep=(0 1-d)/at x driven to

Pivot +Zr 3=mnstep bound

Step type 2 rejected
Pivot •-zer 0 =- min step[_ ,?x driven to xero

(End o op

Of bound step is

aftually negative

at end
ERETURN e = THETA = min step

ITYPE = type of step
C, = ALPHA = transformed to col

of actual problem
IROW is pivot row

N.B. IROW : M.=>pivot non-GUB row

> M=-- pivot on GUB row

C-59



Subroutine COLUMN COLIUMN 1.

COLUMN selects a column JCOL from among vectors in core in AJ space.

If no columns price out it calls CHECK to search disc for replenishment.

NTRY + 1
CNT + number of searches through

C IV ) MAXrRY = in-core columns = max. no held
NCRMAX in CORE

Y AT ye s -

/•• yes

Call CHECK to get more columns from
NTRY =0 disc no. negative DJ's

NDJST = NDJS on disc search (partial)

CORE end no cols in core or
disc

Ye then no pivots
0SEE can occur hence

DJ's unchanged

C-60



COLUMN 2.

PIKEY = 0 indicates no key price held

JPKTO = 0 for zero packet (old packet)

J = 1, INCO cycle in-core columns

0

aDJ(J)
skip if col-

(a • n..n reject

Ca)

JPOS = col n JP0S file col.

kokip if col( no on discSis key

S- JPKT packet no ip

4-) if 0 o if old pack t no
. Z or i key not in core

0)

0 KOR = key origi new packet,

SPIEY = key pri _ recompute price
0 JP ' = ,ey packe no. and store
0 packet no.

P4 DJ='A price for GUB
problem if non

-I-k GUB,TTk = PIKEY -0
TT is IC row Of B

End J loop)-,

SEEK
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COLUMN 3.

DMAX 0 most negative DJ
NDJS = 0 no. negative DJ's values

J = 1, .XNCO cycle all columns
Co yes

JPOS - - - Col number of column

JTYPE _ - (o NJLL/FREE/2 BASIC/
3 ATBND/ 4 key)

JTYPE =3 at bound cols are really
DJ(J) -DJ( ) in at - their true value.

This corrects for it.

DJ(J < -zero negative DJ's counted

I + NDJS

Skip i J(J, X null/basic/key

DMAX - DJ(J) MAX(-) value

JCOL = J JCOL : in-core col
index position

_ 4
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COLUMN 4.

Store no cor4

cols in NCORE

Restor disc NDJS coimt if (NTRY - 0 and all

IJust made las[ 
cols not in core)

If DmAx - _DJT Yes JCOL is

OK cl is good e 'r in-core

SYes Then just checked the
=disc give up

SGo to 1 get some more columnsJ from disc

JCOL = 0 no col found
JNCORE = preserves in-core

NCORE cols for next time

GRETURN
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Subroutine DISC DISC 1

Checks if an inverse is necessary and then checks the DISC
files IM, IA2 for more useful columns using IN and INPCKD.

DISC heck for INVERT
INVERT>?

-0

<All in
CORE? Yes

Set Read

ORIGINS

Cclebatches

EB Cycle columns
in batch

Get
column
type

IC
NULL col s

Get packet
no. and check
if new

C-o4S.. . .

.2



DISC 2

Call in KEY column
from packet file
to KORG

Price out

KEY column

Call in actual
IN column to JORG

Price out

actual colu=

j.New oluxnn etter
th best so ar?

j es
Ilnterchange

[best so far[
with new coluin

C Blnd of batch•

Save best
column

in records

3
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!i

DISC 3

A etbat ch

Check diagnostics
required

Yes

Write out
new column
prices

C-66



rig

DISC 4.
A

Used initially when there
250 0are no columns in core

This indicates that

JNCORE = 0 there are no other cols
to COLUMN which restores
JNCORE to NT.

SRead all NT Places all NT cols
columns into ore into core and sets
(over-writin NULL columns) JNCORE to column

count

( Rneturn D

N.B. Once the columns are read into core, they stay there because

COLUMN always restores JNCORE to NT and keeps track of them

at the end of each phase.

C-67



Subroutine INSERT INSERT 1.

INSERT used by CHECK to order columns selected in the batch. It keeps

track of worst column stored of the batch and over writes it if a better

one is offered.

N I 0 N = 0 no. of cols
stored in batch 50

li.mit

J = 1, N cycle N stored cols. in

11 TB yes checks not store
' 99 too many

C - still space at e d

add col record at end!11+ I
07NCORE + 1

IDhTfl = JPoS keeps track of ordering
D N = DJT of cols in batch for

INSERT (only)

C-68



INSERT 2.

move up J to N one place and
15 JP = + I insert (DJ < D(J))

yes no col has to be dropped

JPOSR drop Nth column

stored - worst=ID(N•)

< j=N _2 simple ,-ase over-write last

Move ID, D (J to N-l go to
down one plac J + 1 to N)

ID(J) JPOS insert new col. record

D(J) DJ in correct position

V I/

Search JA

for old
col. JPOSR to be dropped

fJORDo ERROR I .NSERT cannrot

found ESCAPE •- idold"O

JA(J ) --JPOS

AJ(JROJ) move new col to old
SAJ(JPOS) position, .fNCOR7 unchanged

S~c-69



I'

INSERT 3.

N I move up J t) N one
place saving N

to J + 1 toI
N + I

D(J) =DJ .save Jth in correctplace
ID(•') JPOS

go to move up records

DMPX save value of iargest D
=D(N) for use in comparing new

cols in CHECK

&1c0 Return

C-7O



Subroutine KEYCH KEYCH 1.

KEYCH changes key to make JCOL basic in some row IROW found, making

old col key, and corrects a, 0 and B- 1 .I

JCOLPK finds packet no. of

NPKT(JCOL) col JCOL - (disc index)

I = 1, M cycle all rows

Basic col•

escape cols in essenial packet

S• IROW = I row of first basic col found

JORG =position of row in B.

in cols A• A• k- A• - A

Reverse sign basic key basic key

of this row
in B with old basic - new key

C-T7



KEYCH 2.

2

I 1, M

I IOW50 skip DROW

Rearrange
B-1 in B

fornewky IB basic col row check row is in
for new key B Iw sane GUB packet

which was basic col / pk 5

basic

dd new B IROWI add B(IROW) to B(I)
to get A - A

t]" this row of 1 o e e

for new key

ake JKEY keyJ

ir NAME and KY
correct basis

7 1and key markers

4ake JCOL basij

ir N AME and BASIS

In .rchange pkt (ntry
an row entry correct c, 6 for
e( OW) ---a ~(M'K new representation

ReCturn

C-7'2



Subroutine PIVOT PIV OT 1.

PIVOT inserts current representation of column ALPHA into basic inverse

B at IROW, if IROW = 0 it finds a slot for ALPHA or rejects it.

SPIVOT IRW=

IORG =row position in B (by rows)

PIV = I

PIVOT 20 don't normalize

zero pivot

esOTý ESCAPE Zero PIVOT
ESCARRE

dump

Normalize
IROW of B

0 I =1 , M cycle rows of B

I = ll/piv ol skip if pivot row or
el• en I is 30 if pivot has no effect

Subt pivot
row from

row I

En Iloop 3
SReturn
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PIVOT 2.

Find best row for ALPHA called from INVERT when row not known.

" PIVTOL

I = 1 M cycle each row

No
I asis(1)/lOo check logical in the row

col JPOS

C - free logicil col.

are marked with
columns

IROW =I insert the logical in this
-4 row

99

Yes

sis(i)/1  check row already has a

0 basic ol.

Pivot =

/ALPHA(I)/ potential pivot entry

Yes

/pivot smaller than best so far
!• piv G

No t

piv = pivot no, save it

IROW =I
Yes

SC-74



PIVOT 3.

3

JlS+ raw typeI basic col

1 to pivot this col in

drops JPPS from basic

C Retur7
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SETBND 1.

SETBND, SETBNB, SETKEY, SETNNN all set or unset to state of a variable

to bound/basic/key/null.

I NT digit

K~~~tt 2 10Kai/o-ai

SETNITI'1 K=0nulonul

SETKY K 00 ky/nouke

c-07



DOT

FUNCTION DOT, DOTS DOTS

DOT and DOTS evaluate double and single precision inner products

DOT =x'y.

DO .SUM= 0double precision
accumalator

in x'y y elements
are often zero (as used)
avoid double precision

S V ymanipulations for this
case

End.o I loop)•
Replace double answer

DOT = SUM to single

DOTS j • DOT =0 .

quick single precision
DOT x xy version to save time

C-77



FUNCTION BOUND

BOUND - checks its argument and picks up the variable bound value.

< J > NTargument for

-artificial variable
unbounded

IB = bound

list index using NAME

:Rtr 0 n variable unbounded

BOUND --=

value IB inl
bound list

NB. NAME format has least significant decimal digits as shown.

...... BBIK K K KS
9 I

bound index 1 GUB I state
or 0 9 packet'
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Function KEYFND KEYFND 1.

KEYFND finds key column of a packet in core or returns 0.

yes
KEYFND PKT = 0 100

GEi:) No

EEY = pick-up col number (disc)

KEYS(PKT)/100 to ICEY

ý1,JNCORE cycle in core cols.

JA(K) KEYFND

KEY KEY is
in core

End K loop

KEYFND = 0
KEY not
in core

Clet n
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KEYFND 2.

K K = 1, JTICU cycle each coluin in core

is KY 130 find the first key

and store its packet no.

JPIT is

column packet

J = 1, JNCO cycle all columns in core

Ilook for non-key columns

in same packet JPKT

pac t a 'J:

no columns stored for key of

this packet

End K loop 30

D 0 no key with no columns stored

indicated by 0

Return

C- 80



PROGRAM RFPGEN

Start

Call
SETUP

S Read

solution
title

Initialize

core
storage

Call

INSOLN

I
Call

CINFO

Call

PINFO

C-81



SUBROUTINE SETUP

Start

Read
parameter

card

Read
table
name

YsYes Yes

Read element
Read Read of reference

vehicle period list from

name & life data tape file

Read En No

vehicle of file/
costs

Yes•

C-82
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SUBROUTINE INSOLN

Read

vvalue fro
ta

blunand 2d3dhh5h nrd~h& o n r

menn ptcass toe vehcle toealclat

ndt rd seo start, determ Neh N

characters henaande chapriodtength hprocueremn

X9. w mothballing

Yes sasings

&~~~~~~~C h83DtrieDtemn eemn

chrce menig f eain o mann



SUBROUTINE VALUES

"Start

Call

YRCOST*

Determine
first & last

year of
existance

Increase
0 and M

costs for
those years

Increase

resources
for those

years

Yes Compute
truncation

the ed ofvalues

Compute Increase

salvage resources

values disposed of

* This is the same routine as used in the matrix generator; its docu-
mentation is found there.
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SUBROUTINE CINFO

Start

Write page

heading

for costs

Add A & D
Calculate to total
actual & costs
estimated

procurement

Total all
operating Write

and salvage total
osts for per, costs

Correct proc.
estimates,

subtract salv. Return
rom operating

Sum all
period costs,
write costs

for that per.

Add period

costs to

total costs

Ls Yes
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SUBROUTINE PINFO
SStart)

Write page
heading

for
purchases

Write

resource

names

riteN No
urchases torages

Yes Yes

last l ast . last

f ior al per.ri

WrieragtWit

purchases Write Calculate

for storages resources
period p for period used in per.

Write total

purchasesI

fo l e.Write page I • Write

headingSfor sageresources
fort usage used in per.

heading

for storages

C-86



APPENDIX D

PROGRAM LISTING

GENLCP & SUBROUTINES ........................ D-2

BBCAV2 & SUBROUTINES ........................ D-22

REPGEN & SUBROUTINES ........................ D-86
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PROGRAM GENL C OfINPUT *OUTPUT 9TAPE 5=;NPU To APEfijOUTPV.T IhEW.A2-E94 laaa0~Gla.-
*TAPE7) 10000020

C THIS oPflGRAM1 GENERATES THE MATRIX FILE FOR THE LEAST COST PHASE-IN 10000030
C PROBLEM, 10OG~3040
C 1occooso
C T4E DIMFNSIONS HAVE SEEN SET TO HANnLIE loccoo6o
C MAXIMUM NU?4RER OF VFHIPLES =7 - ---.. IUOf.7,0
C MAXIMUM VFHICLF LTFF (IN YEARS) =25 10000088
C MAXIMUM NUMRER OF YFAPS ORIOP TO SY=16 iGGGooqo
C MAXIMUM NUMIEP nF TASK TARLES =8 001(oab
r~ MAXIMUM NUMBER OF ALTEONATIVES =2138 loco~uij

cnmmfnm /VECSTG/ VNAMF(10), C,LEN0 , VLIFF(IO), TNH(10,16), 10000170
VCnST(1.O,5). NAMFN(l0), Cnl.TS(32,j3) -.- 10000130

co'mmfn4 / ALTSTG / ALTER(28A,q),Y5VL(jO) 10000140
INTFGER ALTFR 10000150
1'4TEGFO FNAWE, SY,LY,VNAP4E,YAVL, VLIFEVYEAR(21) 10000160c
OI4F-NSTnN flUDG(iO) toCco17a
f)IMFNSInN NVFHU(?t),NL(i0)qNt(1¶J) 10ý00180
DIMENSION NAMES(i0)q AU(16), U8(1.0,YRINT(20) 1Dccai00
Commrn4 /TSKSTG/ U(7,28n,g) ,NTSK( q) 10000200
COlmMON /PROSTG/ NPEPYR(tG,3), MPTASK(IC, 9), PTASKc1o,q) 10003213
DIMENSIOn IHVN(1!3) I10t00228
DIMFNSION NP(288),NM(9),NPM(10) 10000230

C iECO00240
DATA(NO(I) I=1924P )/7H019 2102,-2H3,2H04,t2H05,2H06I2H1D)?2Hft8, 2.Has, tuaaa2sa

*21110,2H11,21112,2113,2H14,2H115,2H16,2H17,21118,2H19,21120,21121, 2122, 10CO026.0
*2123,21124,21125,2H26,2H27,?1128,2H-?%2H3C,21131,2H1132,2133,2H34,2H35, 10CO0270
" 2H36, 21117,2438 ,2H-.q, 2140, 'H41,21142,21143,2H44,21145,21146,!1147,2H.B, 10000?g0

"* '4H4q,'1150 ,2U51,?H52,2'153,?H54,2H55,21156,21157,2H58,2H59,21161, 13000290
"* 2H126,4326,4526,H72S9H927 92H7i,21172, 10000300

" 2173,21174,21175 ,2H76,2H77,211?5,2R7g,2H1~s2KfL.2H82.p2tI83, 2H&A49 . -- 0(0031(L

"* 211q7,2H9M,2H99 ,2HAO,21A1 ,2HA2,2HA3,211A4,211A52HA6,2HA7,2HA8, i0O00330
2HAQ,211q0,21191,211R2,243,2HIV4,?11R5,21196,2HB?,2HB8,211B9,2HCO, 10000340

" 21CI,2HC2,2HC3,2"r.4, 21C5,21C6,211C7,2HC8.211C9,2HD,2HD1,2H02, 10000350
" 2HD3,2HD4,.2HD5,2HO6,211D7,2HD8,2HDQ,2I4F0,21E19?HE2,?HE3,211E4, 10000360
" 211E5,211F6,21E7,2H1E8,2HEgZHFO,2WF1s,2HF2,211F3.!HF4,#2HE5,2HF6*.. -- l00CU3Z0
" 21F7,211F8,2HF9,?HGO ,211G1,2HG2, 21G3,214G4,2'4G5,2HG,6,HG7,211G8, 10pGO390
" 2HG9,24140,211H1,2H112,24413,2H14,2HH15,2H116,2HH7,2HHS,211H9i,2HJ0, JOCCO390
* !HJ1, 21J2,11MJ3 ,?HJ4,2HJS , HJ6, 21JT,2Hmja,2Hjq,2HK0 ,2HKI ,?14K, 1000n400

"* 2HK3,211K4,ZHK5,211K6,211K7,2HKS,24KQ,2HLO ,2H11,2H12,2HL3,2HL4, 10Coo4la
"* 2H115,21116,2117 ,21118,2HL9,2HMO,24M1,211M2,2113,2H1t4,211M5,2HM6i, 12CG0)420
"* ;H47,211M~tM9,284N0,2HJi~i2HN2,211N3,2tN4,aHN5,2H~lJNZ..2HN IL! 4~g. iO&&043ft
"* 2HNq,24PO,2HDIPHIH42P, P,4??P82P,4O 10000440
DATA(N0(I),I=24.1,288)/211QI,2HQ?,2H03,2HO4,21105,2HQ6,2HQ?,2H08, 10000450
*2~,H02P9H22PH42PH62PH,,H92THI 10000460
421T2,211T3,214T4,211T5,2HT6,211T7,2HT8,2HT9,2HUO,211U1,21U2, 2HU3, !HUA, IOfLG470
*'11U5,2NUF,,21U7,2HUMI,'HUq, 2HWO,211W1,2HW2,211W1,21W4,21H5S,'HW6, 100Ga480
-2HW7,2HWPI/ il000't9.0.
DATA NM/2HM1,211M2,211M3,2HP44,211N5,2HM6,,2HM?,2HM8,211M9/ ICOOD500
DATA 4Z/21100/ 10000510l
DATA SX,SW,SP,SS,Sn,SG/111X,IHW, 11P,tHS ,1H6,iHG/ 10000520
DATA IVTqITTIPT,IF0 /B11VEHICLF ,8HTASK 8SHPERIOD, 10ii0053G
SHENOTAgLE ID1000540

ONE1.0- - 0100 lo55z
OnFM=-1. *0 1j0L5ca

C 10000570
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I Tzt,24 lCojvnn0

,:n 1 K=I,ql 1 .1 L i t
IUU,J,'()=. I c 0 0 006 10

1 r~ýTTPMý tOO UO V, 0
'P 11IN r 4u 10 ~G 3 Fý ?.

S( 1-'4 T T NUr iC. j fit
11rý4 ý. r ( r n 4Th : In'f PrfFT A T JC- 14. Twr FTL744M7 Tn Be usrn =FN8'1E ICCO06FC.

c 13o Twr STIPTTM[, YrAP (nq OE~CTSTnti YFAko) 1Thý36hr0
r 1". TH4F LAST YFqP = LY =SY tql'Vj67)

fC 24s THP NIUMPED I)F VFHICLFS = ONV I 'Z" 6
C ?'* THE N;I vinrn'IF TASIKS = T %GO690

?(ý. rwcNUME IjJ4cOF OrPTO'nS = NO c~cu~la
r 3~~~A* -D (t -) PAOAM;7FTP liý1

ie.'. rPvMT('c"I4 G=MFPATTNGJ T'4F MATOTY FIR 'Hr~ LFAST 1t'VT awAqE-rt4 PQnnor1OlO7%;
f L`4 ttI1FTLrNMhM: A,lrHN qTA'PTI~lr YrA>) =,Tc%1?'4 LAST Yf:AQ =I,.L7.
ffilw WILL TM.Dt)T,T-,?(.H VEF4TrjtE TiflLE';, AM!D, T3,JF'4 TASK TARLE9 AND10ýG770
#9 I3919H DEcDTn TAA1PS* IOCL970C

'11 TV= 10CG0R?0

liF(T'~* TTA'I eTOC

IF(T T'AOL' e~O, Trn'j e~ TI If C 16 90 ltU
r, THF T1.fl(P M64E TS mn'T Qrn;PkT'rrl, or' SAdIOT P"Q1C~I

WOTTr(6,1rý0) ITV'tPLCoq'
1?.2. r)OMA4T(1Y,AC,rSH. Pý P'OT A TA"LF: 4AMc, T`NnUT EPcOp. 'ExFrUTIIPI IS TF1' ").~jq~

2 ' WýTT57(r3101C)
1lpin Fr'mtTe (ow 70CEAflT%- TI" A Vrwtr~L- TAflLr 2~~

ý1 VO kIv/ +1

t ¼40 FInJT( %A, I X, T4,fY,T7)1)i u I2
1 1c); F1 1A X ~ ? I 1l 1i.C '2

C YNMIM=MAPJF 'F VEHTCLfr, Y8VI: ilýT YrAt" v(HrL AVALTRLE, iCCOLlUlO
r YLTFc= MAAXTMIp4 ,_Tlrr (IF VrfHTrL$- Tff YcAPc. Ic cc 1W4f

C TF T'"T- %IPHT(CIC wB'R POALrA'Lr rAFFflQP 7H STIA''TTN, Yr'Aq, TP4FN OrO IM JC0(O1OF~a
(% ^,17E IF TM cE-3Trf FLc~rr PY YEA' 131IT;LT. Cf

'ISy- YdVL (KIVOI ItcCIC~O
TF( 1,11) *LE* 11 ryn Tn ?r, 1 ý1 rj9
I'TV="IT V ~t IC1t 3

D-3



TA=rR+i 10001160
rg=TR+S - -Lazo41?0.-

GO TO 23 13061180
25 PEAD (5,1070) (VCflqT(NVQ,I),!:i,9) igoojiqo

107a FnQMAT (5;;l0.2) 10001200
C VCOST(NVR,1) .GT, i.effl 140TCATEIR THIS VEHICLE IS NOT AVALIABLE FOR £000210
C PURrCHASEe 10001220

rGn Tn la - 1--00a1z3G
c 10001240
C IT TS ASSUMED THAT ALL VEHICLE TABLES APE IMPUTED FIRST. 10001250

4,3 WRITF(6,1080D) 10001260
1080 FnPMAT(29Ii0 READING, IT A TASK TA9LE )10001270

N TP=NTQ+t 10001280
PEAO(5,1090) IDT,NU,NA LO00ID 290
WRTTE(6,1090) IOT,NU,NA 10001300

1093 FOPMATM311) 10001310
C InT=TASK IOFNTIFTCATTnN NUMBER, 4U=NUMBER OF VEHTP~LES, 10001320
C NA=NUMeFq OF ALTERNATIVES 10001130

NT S K (IT)=N a 10001340
I A:1 100Ot01 3 50
T8=8 1C001360

43 QPAO(5,1100) (MAMFS(I)9I=IA, 19) 10001370
1100 FIRMAT(II(A8,?X)) 160013RO

TF(Ifl .G~e MU) GO' TO 45 1000390
I A=1R41 1060014(

rin TO 41 1000WO~
45 00 47 I=19NU 100(143G

n0 46 J=1,MVP 10001440
IF(VMAME(J) *ME. NAMFS(I)) Gn TO 46 10601450
NAMFS( I)=J 10001460
'VI TA 4710l47

46 COTTIMUE 10GO14SO
WRTTE(6,1110) NAmES(Y) 10001490

111J FflRM8T(1510 VEHICLE NAME ,AR,60H NOT OEFIMEn IN A VEHICLE TABLE, E16(015CG
#XFr.UTIflN TERMINATED, ) 1001510
STIP 2 10001520

47 CnNTTMUE 10001530
C 10GO1540
C NOW PEan IN U(J,K,L), NIIMSEP OF VEHTCLES OF TYPE J REQUIRED TO 10001550
C OERFnRM TASK L WITH ALTFRNATIVE K. 1000t560

00) 55 K=19NA 10C01570
14=1 10001580

18=4 10001590.
413 OrAD(5,112C) (AU(I~T)TIA9I9) 10001600

1121J FflPMAT(RP10.0) 10101610
IF(I8 eGF. MU) GO TO 49 10001620

14=TR48 10001640
GO TO 4.3 10001650-

4q no 50 11l,NU 10001660
J=NAME5 (1) 10001670
U(J,,K,1lOT)=AU(I) 100016RO

50 CONTINUE 10001690
55 COMTTNUF. 100017(0
56 QEAo(5,1000) ITABL-E - - 1LU17i0..

GO Tn 11 1 I ~t720
C 10001730



WOT TE(AC,11( ItICI10CL IT4 L
u'.FnO T(IýU4 PrADTP"C Tm 4 w'inn 'AnLF ) 1 0 00 7r a

CT'4r o"roni TAnirS Aor FVY'fTE') TA 'ýmn4OftrrriL ngnrQZ. I C .0 1 7u

'WOTTE(%,150)(NOElIYQ(NPT,!),TIl?) 10LUIAR.L
Ile; Hf)OMRT(T5) IC telA C

T F ( 110T , c3. I1) GO TO 61 1 itc Cl? b
(~OFy~~tSO'j))j FIo 94PCQ9Y9(hOT,1) ) G*1f T'*) Pt1ý1I

tLIS Pl~mflT(35H T.4V PFDOnff TAqLFS APE OUT 1)F nor lorLI850
'zroP I IC L 1~fC

I~t 1F(eSY r'T, 'JDtPY*(NPT,jj ) Gfl TO TI., 1(OrA187
OeI~fl(5,1158) MUYDTNTfNOT)

CALL TL9E TASK(S AoE SfýAL~n RY THE PAI7ynp YRTNT(lIPT) TN THE PEOV1lC mPT 10(L1OC-L
4 0E vq ¶(40T 9 3) ~NU Lc~cI9IO
T I = I r r. 0 1 a;)

T'4= ATG G I n 3

116 -c FnPMAT( It(15, F;. 0 1 lnectxqfo
TrATn .IV. NU) rn TA 56 1O03iq7Z

r'1 Tn Al iaprnefoO
79 "TkIwfl=&IIfkl40, 1+'J1

C ~ICOC!I.3C
r ALL TAILE I4RVF !rEN r'rAV3 TN. Nnw PPr'C!7S THrM TO Qc A9Lc' T1 rcNrPATr 1CLC f04C
r THF 144TOTX, I I'-'32
C FIPSýT CH~rK TO nrTEQ'4YNr If THFEyo , r~~TF) M~U'4qFQ OF lAPLE W--pE TNPU.TF11flj?16;9

IC~TFUNPV or') 01VO) *A~n, (4T F116 01!10) *ftN'I. (NO.El. NOT))rn To iC510002070
WOTTP(6,117ti) 10 LC ? L.C

117n FI0m&TI7H WA0MT'Jt.-T"E MUMIE~P MF TAI1LE APTUALLY T401JT WAS NnT TH u;:2j a
'*FCY!Fr NU'IqFP, I j C. 2 1 f. 0

1 100?110
n'DrP Twg- VEr:HTLES 'ýf TWE ARE rN nr-,ENflTN6 "nDo"p !F Q?+o COST. IC??

01 1-7 T=1,9VO IUL0216'U
rJ8M'4F%(T) =T 10IC(.21 0
TF(rcv-T(I,1) .LF. 0.0) trn TO It'i 10C021PO

1fl? rCNTTAIIJF 1CJC?1pJ
IF(NO9..7'.0) -,n TO 191 1coý210 O
191V=NVO -1 1 0CO2L0
on 120 1T=19NV 1O'c0'21o
T =N A4F N (TI) l ,,?

IMAX=TT 06ý2270
TP1=Tl41 10001240
r'4AY=V~flST (1,3) l(flO'250
o0 110 .lJ=TPIPNVO IC 23?260
.J NA4qE4 (,JJ) 10f Ct '270
1F(r%4AX .5E. vrnqT(J,3))G!3 TO 11! IVtt?2pa
!'4AX=Jj iocl~n

1lJ r =VrNYn,1! (j '4 1Q2013u



J=NAt4EN (TMAX) lO'?
NA'4EN(I'4AX)=NAMENtII) Lc- 1023-3O-- 1
NAMEN(II)=J 10002340
IF(VCOST(J,31 .GT. 0.0) GO TO 12.. 10002350
GO TOl 12S 10002360

120 CnNTINUE 10&3 237C~
C 10602380
C NOw DETERMINE IF FOR ANY P4-0 VEHICLE ITS DEVELOPIMENT.-IS Nfl.O.a.OIONlAL.. 10.0L2x39D
C IT TS A4;SU'4ED ALL TASKR ARE PREFtW4Fo flu~iNn SOME PERIOD ANT) 101024C0
C THE TASKS HAVE BEEN IJUMSREIED SEQUENTIALLY. 100021.10

125 P1~ 140 T=tqNPD 10002420
NAMES (I)= 10002430
J=NAMEN( T) 10002440
on 133 L=1,NTR 10002450
NA=NTSK (1) i06&246.0
00 13) K=igNA 10002470
TF(U(J,K,L) EQO. C.0) GO TO 133 10002480

130 fnNTINUE 100024qC
C FOUNO A TASK OEQUIPTNG THAT VEHICLE J nE DEVELnpFn 10C025CO

NA!4ES (1)=2 10a02510
60 Tn 140 10002520

133 CnNTINUE 10(02530
140 COnNTINUE 10Q0054,J

C ?MAMES(I=2 IF THE I TH MOST IEXPFISIVF Q+0 COSTING VEHICLE MUST BE 10C025q0
C DEVPLnOED, =1 OTHEPWTSE 10002560
C TF A VEHTr.LE MUST RE DEVELOPED TREAT IT AS TF ITS-RGD COST -Dý 106~02570

NA=C 10002580
DOn 145 11,gNPD 10G025q0
K=4AMES CT) 100026C0
rGO TO (1459143),K 10002610

143 L=NAMEN(T) 10002620
IP1=Ti. 10GO2636
K=NQO-NA 16362640
an 144 TT=IPIpK 10002650

144 NAMEN(II-1)=NAMFN(II) 10007660
NA'4EN(K) =L 10002670
NA=NA~i 10002680

145 CONTINUE 1aC02690
NRONmfl-NA 10002700

C LIST VErHILE NAMES AND CORRESPONDING, VARABLE LABELS. 10J02710
WRITE(6,1180) 10OL2720

1180 FOQMAT(33'40 VEHICLE NAME VA'-TABLE NAMqE 8Y, 10002730
21MOOTTONAL o+n~ VEHICLFS )10002740

Cl 150 II=1,NRD 10002750
I=NAMEN (II) I0CC2760
WOTTE(F.,1190) VNAME(I), NP(IT) 10C02770

1190 FOQMAT(6Y, AR, 5W, 1NXA2) 10002780
150 CONTTNUE 10002790

TF(NVR eLE. NQo) rGA TO 200 100028CO
151 WRITE(6s1200) - 10LC2810

1200 FORMAT(13X,14HOTHEP VE'4TCLES )10(02820
J=NPD+1 10002580
DOn 1;5 lizI=JvP 10 00284d1
T=NAt4EN(rI) 10002850
WQITE(6,1190) VNAMF(T), NP(IT) 10062R60

155 CONTINUE -1f100287.0l

C 10002880
NROW=O ICCD2890
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t' L q > WNC: i c Q PL~

10,L2cI?!

C qnWfr T'w! DnW L~nFLS roe' TNE4 MftSTfý VIOTAPLF- joC~l2QaC

wITF (4,I?24) NP(T) i0cca~3io

1000 1070

17# -n7A 1 4C ,jXA1 1 C010?t

C~I *V). TI TO 41J F 
10 L )31 r,

O- n ?71 
1 

11T3

JW'>4I~f* (61 7, JJ)T 
IC , il 3

f!lo W T~j,nw#jT4 
I c b. 313350

?ý IT~,~C(AL()UrPP(F) - Y'VLJ) 4c
r 10 j.ý 31 7

C lWT10P o(I,2 4cnjT~ n-T- YAVL(J -PT. IsF'-,1 .ci

'30 "rNH ro1,I'1 -n t -;a( 3(3100

TQ=MTO '0 -
I 0 0 1O? r0

W0TTnE00 ,ol1 GJ(JJ),N-714r: 1CCC61321

,IonwN"'3w TIT 
1^- L C223

.J=Ajt'HP T IDD-T1



290 CrNTT,.UE 100034A0
260 CONTTNUE .*l - . 13Wq0-

10,33500
C NlW OUT OUT THE LAPELS FOR THE ROWS FOR EACH PERIOD* THE VEHICLE -10C03510

C 84A4aPiE RflWS FIQST9 TH4E THE TASK( P.nWS IOCE3520
300 IA=NIIHP +1 10 003S30

On 350 T=IAN0T 10003540
T91=1 - NINHD - JD 01035540
NU=NPERYR(Tv3) 10003560
DO 34.0 JJ=19NVP 10CO3570

C IF THF VEHICLE IS NOT YFT AVALIA'3LE IT CAN nOT BE USED. JflOO3590
J=NAMER(JJ) 10003580
IF(YAVL(J) tGTo NPFIYR(I,2)) GO TO 340 10003600

C "AKE SUPE T4E VEHIrCLE IS -USED -1. . . 00036in
nor 320 '(=1,NU t0003620
f(T=NPTASK(I'3,I) 10003630
NA=NTSK (KT) 10&03640
DO 710 K2=1,NA 10003650
TF(U(J,K2,KT) .NF. 0.0) GO To 33. tO003660

3111 CONTINUS - Ioa3670
323 CnNTTNUS 10003680

rGo TO 340 icGG36q0
m1 wp1TE(6,1260) NP(JJ), N0(193) ICCO37r.0

tI6O Fnpm1AT(2H *,514 E X,82,194P,A2) 10003710o
WRITF(1.,1261) NP(JJ), NP(I'3) 10(037?0
'~fR0W=4RlWm. 1 -i0O3738

iZS1 FnRMAT (5H E W,42,.14P,A2) Ml01740
340 COfMTTNI4U 10303754

DO 34S5 K=1,MU 100037F'0
KT=NPTASK( I'5,K) 10C03770
WRTTF(6v1270) NP(KT), AED(I'3) 10003780

1?70 F07HAT(?H *9 5H E TA2vlHP,A21 . - 10f03799
W9TTF(4,1271) NP(KT), 9JP(1F) 100038C0
NROW='4POW41 10603810

1271 FnOMAT S H E TA2,1409A2) 10007820
3145 CONTINUE 10G03833
350 CnNTINUE 10C03840

C - ~.-A00103&50
C CIMQUTF UDDER qnUNDS 10003860

On 3qm IT=I,NVR 10O03870
U '3(IT) =0. * 0c&1880
I 2=NAMF4(T I) 100038q0
T4=NT4H0+t ±aoocora
00 190 11TA,4DT -oa~l

NU=N0 ERYR(!, 3) 10003920
11=T - NTNNO 10OC393U
IF (YAVL(12).GTNPFRYR(1,2)) GO To 3180 10003l14O
on 375 J1,*NU 100203'50
JJ=NPTASK(I1 ,J) 10003q60
TF= PTASK1,J) - -±003970.

NA=NTSK(JJ) 10003980
UMAY=0.0 10003q'3n
no 370 K=IPNA 10001.0CC
TF(UMAX eSTe U(12,K,JJ) ) GO TO l7fl 10004010
UMAX=U(12,K,JJ) £00040?0

370 CnNTINUE il004030
UR(11)=U9qII) - TV~ti'4AX*YRTNT(I) 1000404.0

375 CONTINE IC45
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kwjD)T T C' (C c312 20 1 1 4 f PI'

i-? 10mfkT (PH N -n-ýT) C4?

W)T T C , 1?q I 1- ý,Lis19
j cl~VmAY(-)H *,QX,*UflPtPTAL LTS3TIN,)*) IC-L(.4170

j O~rf4RjRl 12WPt 6 4N~I~~ 1fII'1 PC

C Kl')W r~\rAT'c Tr MATI'IX FLEMF:NTc,. 13zu04?L)

I T=N5F'4(T) 1'~'4?1,

42 '-Ifn4TT4'JP1 ICOL41c0
rl laOtO31 0

r, T4H -N4, ý:LIY4NS 1'). )43?)

r 10 UL.33i
T A:. MPT -MM T~J440 C

W-"TT (4,1'I; 1d0(fT),MOM001 I LO7NC

TF (T~flL'4.Ikfl.1. T(0 4Tfl 1:Qi aC '".

TF4n3lrql rn1 40ICC4420
WOTr(933 OT)N(C)l~, 1nCO447n

C rrNP~aT5 T407 WJJLLM'4 fnLUm'4c IC . 4400

rý l~11V45[0
44 U TFP( "TV . r3 . r G "'TO 4RO it0is

rI 4702 TTZI1cdTV Ite 00 '5? rl
J J= TwV~'(TI) 1C " .4533
j =M8141M (JJ) Ii: C454%'
"IALL yprn'ST(J) JDýtis5c0

MqfL=VLT7FF J) IC'!C-457L

TF(YAVL(J) r.T. f'mPQYQ(T,2) )r-n TO 46rC lr~R

r, IT TrN AS;j'4rn A11 T4r VrCI41LES T~lF~'IlcD FDCI?4 A PFIPTOr) W~q DOUr)HI4rS~CCCis5'l
fý Tki T'1= FTPST YcAO~ (W T,,r' oto~n Iflfl4rco

TA=M(nYAVLfJ),jI~'FPYP(1,jll- YUMA(J + I 1u.46AW
Trl=MorQYO(T,?) - Y'VL V(J) + I 1V2 F P
Onf 44 KIA l LC43
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IF(TN'4(J,KI .GT. (I) GO TO 448 13004640
445 CONTINUE -U"4

GO TO 460, 10004660
448 NAGF=SY-NPEQYP(1,1) 10CL64670

C= CnSTS(NASF,?) 10304680
L IFFP=P4AXL-NAGE t090'.6qo
TF(C .E~o 0.0) GO TO 44q 100047C0
C -C I - fl - - 81147-10.
WqfTr(6,1330) NP(JJ),NDPI(T),N7, r 10004.720

1330 FORMAT (2H *,4X,1HW9A2,A2,A2,3X,4L4CO';r,6xFI2.4) 13C0473C
WPITE(4,1331) NP(JJ),NPM(I),N!, 'ý 10004740

1331 FnPMAT (4XIHWA2,A2, A2,3X,4NCOST,6X,F12.4) 10004750
44q WR-1TF(6,13I.0) NP(JJ),NPM(I),NZ, 4P(JJ),NPM(I),nNE 10C04760
134J FnQMAT(2H *94XiHW*A29A2,A2, 3X, 2HIN,A2,1HP,A293X1#Fi2&.&) 101304770

WRITE(4,1341) NPCJJ),NPt4(I),NZ, NP(JJ),NPM(I),OPJE 1O0C04.TP
MCnL=P4CnL41 10OD4790

1~41 FnPMAT (4X,1HW,A?,A?,A?, IX, 2HIU,A2,IHP,A2,3W,F12.4) 106C4803
I A=NTN4P+1 10004810
On 4155 K=IANPT 103C04820

C MAKE SUQE THE VFCHILF I; USED -10004838
KY=K-NTNI4P 10004840
NU=NPERYR(K, 3) 10C04850
00 451 1KKL,NU 1000486'0
'(TZNPTASK(KY,K1K) t0004970
IA =N TS K (K(T) 10334SPFO
!J0 450 K2=19NA -1130Z48q0

TF(U(J,J(?,iT) .NE. 0.0) GO TO 4511 10004qDG
450 CýONTTNUE 10004q10
451 CONTINUE 10 CC4q20

GO TO 455 1i0Lb4q30
4511 TF(SY+LTFEP .IE. PP'EPYR(K,1)) GO TO 46C 10OC4940

IY=NDEPYR(K,2)-NPFPYO(I,1)+- -104,34950
TX=NDVIRYP(K92) -4;Y + 1 10064960
C=-COSTS(IY,?) 10004970
IF(K .EQ. WPT) C=-COSTS(IY,3) 10004qp0
00 4q2 KK~igIX 10004990
KKK=KK+NAGE 100090bu~
C= C + rOSTS(KKK,1)/VC'OST(J94)**KK - l 5ftOSl

452 CONTINUE 10CO5020
WRITE(F,,1330) NP(JJ),NPt4(T),N-(KY), C 100305030
WRITE(4,t3311 NP(JJ),NPtI(I),NP(Ky), C 10005040
WRITE(6,1340) NP(JJ),NOM(I),N0(KY), NP(JJ),NPM(I)g, ONE 10fD05050
WRTTE(4,1341) NP(JJ),NP?4(I),NP(KY), NP(JJ),NPM(I), ONE 10005060
mr~nL=41CnL+i - £005070-
C1i.0 10005080
AL PHA=VClS T U,4) 100050q0
LLL3=0 100&51(0
On 4521 L3=IaK 10005110G

L40- NINHP 10 G05120
C=-C - 1C05i-30.
WQITE(F,,1350) NPCJJ),NPVI(rI',NP(KY), NP(JJ),NP(L4), C 10005140

1350 FnQMAT(214 6,4X, 1HW,A2,A2,A2,3X, 1HX,A2,1'4P,A2,4X,F12.4) 10005150
WPITE(4,1351) NP(JJ),NPM(T),N0(KY), NP(jj),ND(14), C 10GC]5160

1351 FORMAT (4X,114W,A2,A2,A2,3X, lMXA2,IHP,A2,4X,F12.4) £0005170
ILL3=LLL! + (NPEPYQ(L3,2)-NPERYP(L3,1) ) + 1 10005180
C=ALc44a*OLLLI 11 - i~gain

4521 CONTTNUE 10 ?,0520(j
4S5 CnNTINUF 100~15210
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4CU t"rIITTNIJc

rCN-Or ATH D, X, RM f'' - -n ijM* Fn,, ri4C4. P-?TOn IOLL52?%
4ck)~~ T %=-IO , ; IL

£A) nT - 'MiN4 LL= 1 fi N. T'' l 2L

r 1IF Y 0 T M T ( L '0 . I. TT I; ASSW~4IEn ALL THF7 VrHTCLPN IJS3FO ýo:r
r ýVAL TA't t7. .4EiNir NO -H-WCI TS MAF r) '3 q3~

T C ( YP fTr( LL rr) . I, r.O TOl 4 RI
#1YO=K10cpy-ý (LL, 0 lC~

r, T..r ;IJPC>()IJTTklr YTIITF'-'O cýFTS THr APOQ'Y ILr' Tr) INO)IAT7 TH.C IZLZ3
C dLT:->MTTVES T4AIT A'ý- NOT 'IVALTUILE Fr+- IJE IN PEo0100 LL, ~c,~
r IF ALTrco(<,,))=C T HE~f ALTFqJiTTV'7 J OF TASK( W TS NOT AVALMIBLE F-03 r , 1C'31+1

ra r
CtALL YTMTr'0O (MVOO~fT~jfJY0) 1cc:.s!A;

C&1t L=LL-'JT~w 1 1;3

C f Ic ME ~ f r3 a~ T r S~ l KLri m

4 Cjp IV C,4 U( JICJ[53 0 J
ygj~mnrO~yO( LL , II U C L C;4 ?

T r) nfT A v L , TTI I I))4

TI: (Y'TNT(LL) .c0. 1. 1 'r' Tr 401 1- r;4$P'
rF ( LTFOMaa(,TO.F0. 61 r,) Tro;

j'ljA'"N( 1j) 5 2
IF( Ji(J,'(<,Tn) -1~ .C TV I £CC~' r2-

Tc (VAVJL(j) rT.M-'r-VPY(LL,2)) GO T0 0 ICCLLLC

r =07ASK (L, TT) *lj ( I ,It'eI, TO) YPPTI(L) 1. 1-IrC
WOTTr(4,13t~1) Nnorlo1,MIOtKlf,INl(Ll, M0CIJ,'1r(L,

Tr (LL .~.5 SO Tr SSt
IF (K<a.rT.1fl) I'l Tr -fn 2
WQTTFr(C,,11;6) NP(T,O) ND(KA~) ,NO ( L 19,f M( JJ) 9 I(L) I

W - TT- ( 4,11?t I 'P ( 7) , l'--(A K '(A L, MIP 1 '¶1 t1 0 (L) , NE 13 '.5F)4,

TF rL.N n5 r (o ra-IC 11[ncfl)6,70
IF (i(5..r.1O) rO TO r,12ti A

3 -1% TTI)-~ qJ 7 1

f) r,: PIM T' T hitT- IJ IS IJ' L~ 7- ' L

L PNjo= ,Inr y LL ,2)-MD9:Py ( L, I + l

I c s
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525 J=NAMEN(JJl 0050
CALL YRCOST(,J) 015Bf

C = 010CO5820
00O 526 IS=I,LFNP 100205830

526 C=C + rOSTS(TS,1) IOCOS84.0
IP(NC0 ERYR(LL,2)oEO* LY) GO TO 52R 10605856
C=C - CnSTS(LENP,2) 10CO5860
GO TO 527 -_ ___..I0.ftf870

528 C=C - COSTS(LFNP,7) 10'lO588i)
527 WRTTF(4,1391) NP(4J),N0 (L)9N0 (L), NP(JJI, ONIE 100058q0.
1191 FOPI4AT (4X,iI"Y,3,A2, 3X, 414SU?4X,A29 4~X, F12.4) 1OLD59co

IF (LL.Nlý.5) GO TO 53C -10005910
WER1TE(6,1390) NP(JJ),hIO(L),NP(L), NP(JJ), ONE 140CS920

£39 FORNAT(2H *,4XiHW9382, 3X9 4HSUMX,A2,-,iX, E-12.4) -- iL.05q30
530 WQTTE(4,141.o£ NP(JJ),NP(L), NO(L), NP(JJ),NP(L), ±ýM 0005940
1401 FnQ!4AT (4X,iHx,3A2, 3X, 1HX,'A2,lHP,h2,4X, O12.EM 103005950

IF (LL.NE.5) cn Tn!531 110005960
WRETT(6,1400) NP(Jý),4-(L), NP(L'i, M4P(JJ),NP(L), ONEP9 IBLO5970

1400 FOQ'4AT(2H *,4X,114X,3A2, 3X, IHX9A2,IHP,A2,4X, F12.4) lp~s
531 IF (LL.NE.5) GO TO S29 110.005990

WRITF (6,1384) NO(JJ),N*(L),N-(L),NP(L),VCV1ST( J,5) 100060CO
1384 FOO'MAT (21M ',4X,14X0IA2,3X,2H-"C,A2,fX,F12.4) £0006C10

WQITE(6,1380) NP(JJ),NP(L),NP(L), C 10006020
1180 FflRMAT(2H ',-4X,114Y,3fi2, 3X, 4I4CnýT,6X,F12.4) I00G6030
529 WQITF (4,t-485) ND(JJ),Y4p(L),N0(L),NP(L),VCOST( J,5) 10t206040

1385,FORMAT (iX,1HX,3A2,3X,2HPC,42,6XFl2.4)- - - aoG605a
'WRITE (4,1381) NP(JJ),NP(L),N0(L'l,c 10006060
:mrCnL=M'4)L4 1 10006070

1331 FnRMI?4T (4,HY 2 IX, 4HCnST,6X,Fl'>.4) 10 C060pai
LDI1=LL 47 1 10306090
IF (101 .GT. NPT) GO TO 570 £00L6100
0n 545 Ll=LPlsHPT . -- 19'D-06i110

C 10'-,0613a
C MAKE SUPE VEHICLE JJ IS USED IN PERIOD Li. £0006140

1Ff VLIFE(J) .LE. (NPERYR(11,t) - NPERYP(LL9i)) )GO TO 5,45 10006120
N'J=NPERYP(Li , 3) 1H036150
On 540 lI~t,NU 10006169
L;'=LI-N'I NH - -. Aan 0 617 Q
T0=NPTASK(L, II) £0006180
NA=NTSK (ID) 100061qO
Don 535 KK=I,NA 10006200
1Ff U(J,KK,IO), NF. P.0) GO TO 5411 1000621fl

535 CONTTNUE £0006220
540 CONTTNUF -10IDO6230

GO TO 545 100062402
541t BL0HA=VrflST(J.4) - 10006250

-=~ 10006260

nO 5442 L3=L1L1L tO0602P0
C=-c la. -j f.0 6 2 94
L4=L 3-NINH P 100063CO
IF (LL.NE*S) GO TO 5443 16006310
WRITF(6,14G0) NP(JJ),tJP(L),NP(L2), NP(JJ),N*(L4), r 19006320

5441 WQITE(4,1401) NP(JJ)oNO(L),NP(L2), NP(JJ),NP(L4), r LOC06330
LLL3=LLL3+ (N 0 EPVO(,L3,2)-NPEQYP(1391)) + 1 10006340
C=ALPMA**LLL3 -. - A~IME3-51f

5442 cnl'TTNUE 10006360

C=O ~D- 121H67



.LLL=JOEDVO(LI,2)-ýMPcPYD(LL.1) + 1 aGYP
nOq 94? TI;=191LLI IC69

r)4> r~ =f + rSTS (I S91 ) 151.664( 1
TP(FNInFOYO(L1,2) *Fr% gL') ff Tf) 543 it'CC64l0

r CWT S (L L L 1 IC':C'420
rlj ro 544t 10 A410

541~ (C= - rnS.TS(LLLl,l) I C 4 4 4'1
544 WPITP (4,138r.3) KIP(JJ) ,NO (LfbO (L ') 9NP L VrOf'T( J,5) 3O4C

IF (LL.NF.5) rin Tm 53441
WqITT (63,13R4) NP(.JJ),N0(L),PO(L2-),NP(L),V'mOST( J95) 1OCC64nO
W-TTr('3,j3At1) MP(,.Jj),NP(L),NP(L?), r iocc'35(0

5.441 W4ITTF(49iV11) NP(JJ)0,'P(L),NW'(L2), 'JP(JJ), ONE 100063510
rr (LGsW n ir Tn c;1.5 1 C" C9, 32 J
W PI TF (A 1? qG) NO tTJJ),9NO(L),NP (12 NO P(JA) ,NE 10*30'35:'

545 C 'IM TTNUg IC.CC63540

r, Kl')W rNFO'1TE T'4F SJJLL 'OnLUP4N 1C 3
c j~~3T

CAtLL 40TH(J)
WoITr(4,14j1) NP(Jj),ND(L), r~ ~26o

141t FIOP4'T (4X, IP4c,7A?,5X, 4'4CtVT,6X, F12.4) ict20'E6flq
M('LP=fnL+i 1CC0'361C
wDITý (4,1412) AM(JJ(LIJ.,PL)fN ' tC'[623

141 ? rfl~mAT (4'(,jHS,28?.,'Y,iHWY,t2,iIHP.A2,4X,F12.4) 10OL6361C
IF (LL.Nir',r) ';n Tn '3-fn 1OCO'3640
w.7ITF(6,141C) MJP(J.1),N-(L), C, N-(Jj),NP(L), O9Jr 13C0565%

*4X9972.4) ICECC),67L
r,7( 6 rnJTTNIIF to (ýMf'300

C NlW GzNCQATP T'4F .DIrU.w7.4ANr)-TDE' EU-MUNTS Iocce,710
W-TTF(3,9142C) 100067?0

14?0 Ffl-MAT(7H *,-HH- t -WJý7
WOTTE (4, 14P1) 1 C V L F)714 6j
!4CnL =4COL. 1 1C006750

1421 F ()- MA (3H4H-ý) IOL367bC
P2 flCO6770
C 11 'm (! c7 P j
c Gr4EPATP THF OH4S Pr OPOCtJQEmrNT fýONSTRATNJTS IC~3

Dr) 610 I=1,IhICC'3?
IO:IT+NTNHO 1GC'J96,330
WOTTP (4,14ý5) V0'(T),RUrO1;AIf) I DU0614C

1435 Fn~AO~T (4X,4IJDHS1,6X,2HDC, -16,F?4

1414 Fl~mAT (?m ',4X,4HPHIZ1,6Y,2HPC,A?-,6)(,F12.4) JJCU6970
611 rOnNTTNIJE 10(6'

'2 10LL6P9'C
C rENF~lATr T'4P 04¶ Fn'? PIH'FPITTE) FLErT OVWS lqpcbqcc

6315 TF(NTV orfl. r7) GO TO A'32 10 6610
on 634' TT~1,PJIV 10 C tc3q20

J,)= THVtN(TT )10QC"0

On 6330 T=1,'JINHP I C .L fqC
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TF(YAVL(J *GT* NPFRYP(I,2)) GO TO 630 10006q60
ISU~O 10006973

Tk=MAX0(YAVL(J),PEPYP(T,l1) - YAVL(J) + I 10006qtt
IP3=NPEPY*(Tv21 - VAVL(J) + 1. 10006990
On 620 K=TA,Iq 10007000

620 ISLJM=IStJM +INI, 18007010
IF(TýRUM .EQ. 0) Gn TnOM 530 017020
C=FLnAT (TSU14) - -10OD7030

W9TTE(6,1440) NP(JJ), I4PM(I), r 10007940
1440 FIO0 AT(?4 *,4X, 4I'PHSt,fiX, 2HIW,a2,iHPA?,3X, F12.4.) 10607050

WPITF(4,1441) NIP(JJ), NP'4(I), C lOC6706O
1441 FOO'4AT (4X, 4NPH';i,6X, 2HIW,42,iHP,A293X, F12.4) 1O0107270
631 CONTINUE~ 100070R
640 CnNT1NUE Io~o

C 10C071C0
C NO0W GENEPATE THE P4S FOP THE TASK POWS I0C07110

650 TANINIIP+i 100071?0
00 7P0 LL=IA,NPT 10 £07130
L=LL-'4TNHP 1CCD714~C
'4U=NPE'RVQ(LL ,31 10007150
on 6Q0 K1i,NII 10007160
i(T=NPTASK(LK) 1000 7170
WRTTE(6,14501 NP(VT), NP(L), ONF 1C01071P,0

14.50 FOPMAT(21 *,4X, 44HRIS1*6X, tHT,-,114P,A2,4X,F12.4) lODL7jqfl
WRITF(1.,1t.5i) NP(KT), NP(L), ONE 10f)072f00

1451 FnPMAT (4X, 4IP9HSi,6X, lHT,A2,iHP,A2,4X,FlZ.4) - 1f237210
Sqo FýONTTNUE 10ý07220
7lo CnNTTNIJE ICCG7230

W9TTE(6,1460) 1U007"40
1460 FnPMATt7H *, 6I4EtNOATA) LaJO07253

WRITE (4,11.61) L3ý'72F60
1461 FOO?4RT t 6MENOATA) 10C07270

END FILE 4 10 0072PO
CALL '4ATFILL(NROw,'IfOL,U8,NVR) 1000?2q0

Wq'ITE (6,3000) IJQOw,'CO)L,(UR(I),T1I,NVR) 100073UO
3000 FOQmftT (40 ImPOPTANT DATA ITE'9S FOR INPUT TO BqCAVLP '/10007310

A * NUPREP OF ROWS (INCLUDING COsT) IS *,I4 / 16(073?0
B * NUMBEP OF CnLtfm9%'S (INCLUDING O'HS) IS *p17 10007330
C 0 UPPFR RnUNnS, FOP VEHICLES IN ORDER FPOM Xt THRU XN ARE '.' 10OU734d
0 (I'4 l3X,F12.4)) 10f u73130

C 100073FA0
C PPnOOICE OUTPUT LISTING FOR OrICUmENTATION OF RUN 10507370
C 10 1073PO

WRITE (6,2010) 1000?3qG
WQTTE (6,2020) 100074(0

2010 FORMAT ('1 VEHI(rLF VAQTIA'LE PUPCHASE n AND m1 R AND 0 10CL7410
PE-TENT~fnm VFAP FIRST LIFE INf) t0007420

2u2o FORMAT (* NAME NAME COST COST COST 10007430
* PATE AVATLAgLE YEAQS'*) 100.17440

I Y=SY ý10&07450
C 10607460
C LIST VE4TCLE VA9IAV1LE NAME, AND COST DATA 10207473
C 1CO07480

DO 860 I=1,NVP JO070490
I I=NAMFN(I) 100075p0
WPITPL (692030) VMAM4E(TTI 9N0(I, (vCnsT( II,J) J=1*4) oYAVL (11), 10.07510

*VLIFE(II) 10cc 7?0~
2030 FOPMAT (1H0,4X,ARt,7X,1MX,A2,4(Fi.4,4X),2X,14,gX,12) IOL&7510
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IF (YfkVL(TT).LT.TY) TY=YAVL(JT) I-. j'4
gj3 rn"ITTNtJE AL.?r

fl nVPTI~c TtiF TNHFPTTrn FLrIET 1C7
r

IF (TY.'7(O.SYl GO Tfl 421 lGCu~r)Qj
WQTTC (6,6C) 1c007'1EiJ

204o1 FflDI"IT (4- rOt~knni-14T OF TMr TNH('PTTErO FL-FTO) 10(.07610
TF ((SY-TY).'T.?n) Ty==ýY-"! lI0F?
nn q19 I=Iyg' llA63

I T=T-IY+1 JC-C?64C

TllYOl;=1Y-tY 101'1076 -p
Wr'TTr (c,,M?05 (YFAP(I),IJtTMHYQS) lc-?7

2ý5j Fno"~AT (1N0,2OX,?((Tr)) 10f C76Aý

In 1420 I= i,NVP 10007700

IF(YAVL(J).GFSY) GO TfO R20 1E72
,<K=Y'IVL (J) -IV1007
on Al15 i~,TN4IYP'ýtO74
TF~ (WK(.LT*K) cyO TP RI.14L37C
YFAOV() =G IJ (. 0 -'j
GO Tn RIS IOCL7770

YE-ArD(K)=1mH(J,K1)1C.a77.
P1~5 rCONTTNUF to :,fv78f

WDITC (6,206C ) W9(), (YEAO(MK= I VTMMYPSý) lCCC?AIO
236. r0QMIAT (15h4 Ntivn'F- OF X,A2,4y,2,zr(I') 1ýcc7Al
j?q fnlT~jJU ecC ;783-1

r FO)Q PEAC;4 1FPTOO) , ITST ALL 'IF THE APPhTrA-]L' TASK P4ArTOCTS 1iC

?aJ7 4) FOOMAT (15H4- TASKS PEOUTPED IN DFRT01 roOm 0,41t~4 T'4~OnU' 1I4)1O[G?qLu
*q=JDr0YO (I, ) IOco.?qto
-1 44.5 Jjt M IT15792
TI 4=T-NTMHP 10CG7q?C
,JJ=NPIkTAK(TM,J) icpcc q~c
wQTTr (6,?C4C) kn~(jj), t'TASKfIM, I), YPTN'T(T) in0f70t5c0

'0cqo FrPP'IT (140,6ýY,OTASK *,A?,* - FP~Fn-rtiF PY *,FS,2,f FnDCr cLEMFN103C7Q(i2
*T (S) , WTT4 SrALF F ACTOP FrOUAL F5,r3) I0 CCU 79 70
T T:C lCrt7qQD
TF (YcOINIT(T) *ME* 1.01 GO Tn P45 1000 7ann
WOTTr (6,?020) 13f ORý:,u

2.-o9C FOPMAIT (t4 ,K1~ J RI~

C fF-TFOPTIW WHTf'4 Vr,.TrLFS APE~ USEW) INFVH *US J....l

r, I!', j '.40

C (T=0F9Tnn, K=VFWTCLS, TIINUMBF0 fOF VE4TCLFS USýE0,
C KK=NU,4qE 0 OF ALYEP4ATIVCS) 1tR~

1'=NAt4FM (K) loLL itcC
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IF (U(NLtJJ).EO.tC) GOf TO 82Q 10005120
11=11+1 lsfi 1cGGS3a
NL (IT) NP( C) 100081L40
NN~( II) N 13008150
NA14ES( I)=K 1000816G
GO TO 830 100081,70

A2q CrNThTTUF 10008180
830 CONTINUE - -1C05i90

W'RITF (6,2100) (NL(K),K=iII) IGCO92L 0
2100 FORMAT (1)4 97X,1I4m* VARIABLE ,10(3X,lH4XtA2)) 10CO8210

WRTTF (6,2110) 10009220
2110 FORMA~T (1~4 g,XqH******w*) 10008230

UWIT~ (692120) 1000824.0
2120 FORMAT (1H4 gf,6x, .ALTEQ?4ATTVE) 1 060i~250

C 10CO8260
C FILL I'4 TASK( 9ATRTY IDCJ8270

C 10u08280
On R44 L=19KK IGG0R29C
n00 P40 'c=1,IT lOCLA3t.0
N=NN(K) 10008310
GO Tn (8131,832,8l-1,814,8135,836,8~77,838,839),K 1.0CJ83PC

R31 WRITE (692131) LU(N,LJJ) 10008330
2131 FOP?4AT (IN ,i5X,T2,2X,FC5.C) 1C84

GO TO 840 1t1008350
53? WRITF (6,2132) U(NLJJ) loccl8fo

2132 FORMAT (1144,25X,FF.0) 10ý&1370
GO TO 840 tOGOR3PO

833 WRITE (6,2133) U(PP,L,JJ) 10008390
2133 FOn'4AT (t)4e,3tXF5.0) joRb

GO TO 840 10008410
834 WR~ITE (6,2134) U("',L,JJ) I0CCR420
2134 FnPMAT t1N*,37X,F-.0) 10008430

GO TO S40 11C 3844a
135 WRITE (6v2135) U(N,LJJ) 10COR450
2135 FOR)MAT (1b4+,43X,Fq.0) 0Cr0q46C

6O TO 840 1012(5470
516 WDITF (6,21361 U(N,L,JJ) 10008480

2136 FORMAT (1)44,49X,Fr,). IC89
Gnf TO 940 16C085L0

837 WRTTF (6,2137) U(W,L,JJ) 10008510
?137 FORMAT (1)4+,55X,Fcz.C) 100085?0

GO TO 94C 10 L38550
538 WPIT~ (6,2038) U(NLIJJ) 10008540

2118 FORM4AT (IHt,P,1X,Fq@O) I- 1005550
GO TO 840 10001560

539 WRITE (692t39) U(N',L,JJ) 10008573
213q FORMAT (114+,F,7X,F5.0) 101205580
840 COMTTINUE 10to55ss0
844 CONTINUE 100086LL
845 CONTINUE 10008610
850 CONTINUJE 106u08626

STOP 10CC8630
E Nf 10C0840
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SJ9OOUTT'JF m8TFTI L(tNlf,u,3J,mdR)D)1 t ~6
nlTMEI'IS I IN QVA L ( 11), -NAM4E(I12t) 10 9i6f0
0lt4rNSTnN~ I~flWTP(lC0) inflf0%7o
Of MFNS InN UP (t) 12L iAP

")AT A tTTTT / 1IHT,11'4r I/ ~~
DATA C /7HOfLUm4~z /,R /3HPH4S /I CE097cc

10 4~:0 !=I,ICO ~co lg.LR73G
4uj IJOnWTO(KV=0 1C0 C F7L.G

09WT"'Ir 4 4.0~~f

703u Fl0nT(2I 6/(6iFj2.4)) 1ODe7
OFA!I (4,4000) r)ukmi,flhimp 1CZCEM7O
TF (rT)F,4) 12091 10COA700

"r)F') (4,42u0C) PM'1MC(T 1h. £'.9V

42CO Fn~mAT (4X9A7) I CC C~M I
;FNfrOln-(j,9CQC ,ITrF-) P'iA4F(I) 10004570

T c ( POF,4) 12 0,iV ý iCl0rCc

0O74n- (4,4300) D'W14
4311l FO"mAT (017)

Tr- (fi'J4.F73.r)GO Tn -20 IC(C C qq4
W'RITF (69,440C) 'JU'44 13CE895L

44f,0 FnDMAT(* INn!nTPFI:TLY QrA') FILE-- --CflLUmW-, Or AS *,AT) q0Fo

2] 3 OE1 (4,45U00 CJA'",0 TEMO,VtL LC 1t9%1.
4500 Fnl0PAT (4X,A7,3X, A7, X,Fj2,4) IGECR90C

worITr (6,50CC) 10locipug)
5333 FOOqmhT (*I QrFEPF%lr~F LIST Fno rnLUmN~ 4UMnEPS ANO NAMES*) 10, - ci)

WLITTF ( 6, F10 C.) ( Tr~WT 0 () vK =, 1C )IC I #10 2
6)J FOMTrfII?)On)(,nT(),~,)l[q

6334'~~i FnMAT2 jCi04 C
b1jl2 FnoQaT(114 1LOTI1) 1OCC"n5o

On trio J=I,m 1')tAIU70
GOf Tn (PI,2;?,?3,;ýL,2%;),L 1060080~

21 woITP (6.9i1OC) J,rNA"E ±accqaqo
5100 vOcOm.'T (IH ,4X,Tc;4X,A7) 1CCLO1t0

r,n Tn ?F) Inconqil
77 QITr (6I,5'QG) j,rNAmE 1n~oq1?q

52J3~ 970OmAT (I'4+,?4X(,Iq,4Y,A?) 1L91
r,fl Tn 26 10t0Q140

23 WPITP (6,5300) j,(rJAMF 10009150
srinn FonMAT (114+,44X,T-,4Y,471 iný.1q16cI

GOt Tn 26 rICC09170
24 WOITF (6,540C) j,rhNAP'F 1Lq

5400 FnOmAT (IH+,F.4X,1'6,94yA7) 10009:190
Gr) Tn 26 r, 10CQ2f.,

2t, WOTTr (6.55Gc) j,rlkAmE IOCLq2lJ
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51500 FORMAT (1144,84Y,15,4XAT) 10009220
26 L=L+t -- la.002023fl

TF(L.GT.5) 1=1 100092,10
WRITE(795700) JCNAMF- 100gq250

5700 FO)RMAT(15,4X,A?) 10009260
DO 30 11,qN 10809270

30 RVALtI)=0.G 10009280
40 00 50 I=19N -. . . . . . -__ a-cozn

TF (PTEMPNF.QNAHF(I)) G~O TO 520 109
QVAL (I)=VAL 10CL931a
G~O TO 050 1000q320

50 CONTINUE 1i 00330
6,0 IF (J.NE.(M-i)) GO Tfl so ioooq3a4o

IF (T.NE.N) GO) TO 8&l - - - -- -.

READ) (4,4600) DUMS 100093F60
4600 FOn94AT (43) 10009370

TF (FOF,4) 120,70 10609380
70 IF (DUM5.EQ.P) GO TO So loaoq3qo

WRITE (6,4700) C4AME 1olC094C0
4700 FORMAT(* THiE M4-1 rOLUf*N WAS *9A79* ,UNABLE To FIND RHS 'IAR~K'L--- £0009410

RETIUPN 10009420
80 PEAl) (494500) CTF"P,QTEM0,VAL 1000q430

IF (FnF,4) 120,9P lgao44'0
90 IF (CTE'IP.EQ.CNAME) GO TO 40 10009450

CNAME=CTEn4P 10C09460
WRITE (9,4800) (R-VAL(K)0K~iN) --- .-- 10009470

4800 FORMAT (F12.4) 10009480
100 CONTINUE 10CO9q49

END FILE 9 10009500
END FILE 7 1000q510
RETURN 10009520

120 WRITE (6,4900) .J91 -. _.0009530
4900 FnRMAT(* REACHED EOF WHILE WQITING COLUMN *,I7,' AND qOW *,T4) 10C09540

PETURN 100095so
EN '40 000560
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SURI~nUTrNE VPfOST(J) iOC~i63C
C A SU9QOUTI'JE Tn CflPI'PTF THE 0OFOATYNG, SALVIAGF, AND TPUNCATTnN 10CLAF,40

C CnSTS YFAO RY YEAP. ALSO THE YFAPLv NnTHPALLINV, !AVING TS CO?4PUTFfl. 10CO56'50
f0'4H0N /VECSTG/ VNA#4'(10), (r,LF?4D, VLrFF(l.), TNHL10,iF6), 154F

T'4TF6FO VNAM4F,VLTFr 1ooR~pG
C' ASSUM'E Tw'E flPrATTNG 8Aff) MArNTA~c.f rnST IAJC'.EACES AT P0100 PEP-CEN'T 1O00CM6Q
C A YFaP (NflT A r~nl4PnumIo PATE INCF4SE1 jZnbj7 :

IcLoq7i0

C LET Xz THE ISr YFAP r. AN') M. CnST. THEN ICECR730

X= VCrlST(J,2)f(1'.G + 45.')'Rl 1OL87r50
C ASSOWý N1) DMI7D IS LnNnEP THAN 5 YFAPS* IccD'q7FA

113VLTFE(J) +10 IC.AýW70
onr IC T=£itT
f'nflTS(Tqil =(l.0 + FLflAT(I-1)4R~)eYw(VrflS3T(J,4)*#(T-i)) lcgq

10 CONTINUF oi41

C ASSU4E T4E SZALVArE VAL(Jr nF A VFqrIC'.F AFTFO I YEAOS nF SERVTfCF IS ilfl0q82Q
C (ALPHA)*#T #PURCHA~r rnqT. Io~r.RR30

OLPHA=O .

Y=V"!ST (Jql il 10t8qm¼
')nl 20 T=1#19 10fl08APdJ
Y= ALDI44*Y I C. ".LI 7
POS)TS(T ,2) =Y 1CCO~RRO

2J CnNTTPJEJ 10 c0ggqo

C ASSUME TqUNCATION AFTER~ IYEAP0 ; nF SERVTCF TS i0...C8qlo
r (VLIFEF-T)*0UPPHASE C'OST)/VLIFF cfiC .Vq?o

y~VrIST (Jq 1) /')L TEE (J) 13 r JCCV1'4

TX=VL1FF(J) -T C3qo
IF (TX.LT.0) TX=O IaC~q97a
CeISTS Ir, 3) =rY yoflcOqqgo

19] rnNTTNUE £n0 Cqqq
PFTljPN IC ~qcc a
FY*TPY MITTH 10coqc1O

C ASSSUmr THE "nfTHfIALLTNG SAVTNG TS 0'1*LC OF rlNT nF T!IE FTQST Yr&P COST-W
Rt:n.90

c r~o
C DJo 5~46 IL=1I,LENP
C 54c, C~C-G.1#P19VCnST(J,!)#VC0nST(J,I.)0#(TL-1)
C r =-y ?

r=-(ýnT(.2)(lLr* 45.04P) * 11
PFTUP',I icccqop'j
Fmnf I0009copf
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f

SURRnUT1NE YINTERP.ANVRNTRNYR). .-.- . ila01004af
Cnt4mnN /TSKSTG/ U(79?8899) ,NTSK( 9) 10Oi005~0
COMMON f ALTSTG / ALTER(288,q),YAVL(lO) IDGIO060
INTEGER ALTER 10010070
1'4TEGER JSUB(10) ,YAVL 10010Oa0
on 20 1=19NTR iooim6qo
N=NTSK(I) .. - .. . -

00 10 J1,Nm 10610110
10 ALTEP(J,IT)=l 10010120
20 CnNTTNUE 10013130

DO 30 1=19NVR 10810143
IF (YAVL(I).LE.NYQ) GO TO 30 10010150
IVR=I 100±Gt-6c
GO TO 4.0 10010170

30 CnNYTNUE 10010180
RETUP4 1001OIQ0

40 L=O 10010200
on s;o J=IVR,NVR t0010~i0
TF (YAVL(J).LE.NYP) GO TO 50 IO. 000220
L=L+1 10010230
JSUB(L) =J 16010240

s0 nnNTTNUE 10010250
C 10C10260
C THE SET OF VEHICLES WHICH WILL NOT EXIST IN YEAR 'JYP 10613270
C HAS BEEN DEFINED -- (NW WE WILL ORDER THE SET - . 10128
C IN THE REVERSE OF THF ORDEP TN WHICH THEY WILL IOCIO200
C BE flEVELOPEn...... 10c103ca
C 10013313

nn 70 I=1,L 10010320
M=T10CI10330

K=JSU9QC) . ---.- lftfl01O34G
On 6o J=N,,L 104213350
M~jl~u3(j) 10019360
IF (YAVL(R).LE*YAVL(K)) GO TO 60 10010370
JSUB(J) =K 10010380
JSUVR(I) 9M j0Ciosqo
K=M .. . . . .±ooo

60 CONTINUE 10010410
7c CnNTTNUE 10010420

C 1001 j430
C FOR EACH TASK, WE WILL OEFINE THE SET OF ALTERNATIVES 100104431
C WHERE THE tnON-EWTSTENT* VEHICLES ARE DOING ONLY 10010450
C THOSE TASKS WHICH APF THEIR PRIM4RY RESP'INSIBILTTY9 . 100uL0460.
C THAT IS, WHERE THE RrOUTREMENT FOR THE" IS A MINIMUM..... 10010470
C ±00104s0

On 150 1=1,NTR ICC104qO
N=NTSK(T() 10010503
00 140 JJ=1,L 1001~1sio
J=JSUB(JJ) - -- . 05i0zn
VMIN=q9V9q IOCIO530
00 100 K=194 10010540
IF (ALTEQ(K,I).EO.C) GO TO 133 10013550
IF (U(JtKtI)*LT*VI4IN) V'qIN=U(JK,I) 1001560

100 CONTINE 10 C10570
00 130 K=19N I. -l -. . .i na 5
IF (ALTEQ(K,,I).E0.0) GO TO 1-40 lO0lOsQO
IF (U(J,K,I).EQ.VP4IN) GO TO 130 100106G0
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ALT g) (K 9T) = 1CLC61
J10 Cn4ThTT'UF 1 ý2

14) C'IJTMUIE 10co~ ..i~
15j r0V.TTMJUE ICý

OFT 110410 L I 6r,6

r~n 1 F-.
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QI~OGRAM 98CAW2 (INPUT *OUTPUJT vTAP Ekq.TAPEi4-TAPE2, s . -2 .. 2flf0AD 10-
I. TAPE3,TAPE?,TAPE8,TAPE5=INPUT,TAPE6=OUTPUT, ?03CO020
2 TAPF9=TADF4) - 20000033

C 20000040
C LABELLED coWOnm 20000050

CrPmDnN t eVI / IP(12) 9qP(12)9THP (10) 20000060
CflI4ON /' CV2 I' T(lfOQiDLG.'30OU1lJ JELLOUIL) ULOtlfl1QlLrftf.c--.i2nka
CrV4MON f' CV3 I ",NNCF,PHITUZ,USP,USPIEKn,MPLUS 200000m0
CommnON f CV'. / IX(IIO),X(ii0)',IXZ(1i0) ,XZ(1i0),XCONCiO),QOST 20000090
Cnm~n4 / CV5 t' s~rnA(100,4d,TSIr, ,STF4AX 20000100
CD4mmN / CV7 / NPHASENV1,CFX,100 T,NOP,NnPS,NEWXZ 20000110
Cr)ImoN / CVs f NXPKgYK,NOBO0L,EKBL (25) 20000120
rCOMmnm / Cv9 / PSIGL(25),NXBLI25),XNXBLI25),aLIST(25.±31.) M000130
CflmmlN/TIIXfT~fl,EXT, TITLE (4) 20000140

C 20LO0C150
INJTEGER URCI,RV 70000160
DIMENSION TSTn(130),LSTFRE(25) 20000170
OTMFN5Irnm RLT(10),ULT(in),CT(tJ) 2O0003180

C - . 20000190
C 200020

7 QEAO(5,4448) (TITLF(I) ,Iz1,4) 20000 210
IF(EnF',5)1,2 20000220

1. END FILE 6 20003230
STflQOO03 20CE0240

2 CALL PAPAMS -200430250

RP( 12) =0.0 70000;M0
IP(4)=2520000270

NFREF=O 20600283
CT = 4 2000C2q0

U9=3 2000030qr
LB=2 -2 aiai 23f.31-0

RV= 1 20000320
'4NC =(-i)* NCF 20CC0330
'INW (-1)'* N 20000140
EPSI = RPM1 20000350
NORA = IP(2) 20000360

'IPLUS=NnQ14NCF -2=.00370
NnPS ý- 1. 2000070ý
NCF4 = NOF 0 3 + NORA 20CC03qO

C 200004C0
CALL READIN- 20600410
CALL 190Xi 20C00420

C -. . . ..- .. 200a.0430
C SOLVE 1ST LP-PRnvlLFM 20&00440
C 20000450

55 CONTINUE 20000460
US = USP 20000470
IF('UZ .LT. 0.0) (IS = USM 20C00480

IF (NOP.rEIP(12fl. G01TO 4444 - .. Zflfk.9a.
LST,41X=MAX0(LSTMAWNOnflL) 20COOSC0
PMINIi.E20 20000510
or) 3000 I=1,NnanL 20600023
IF(0STGL(I).Gf*P"IN) GO Tn 3000 20C00530
P#41N=PSIGL (T) 20000540
NWIN=I -.- -.--.20,002l55f

30q0 CO3NTINUE 2000560
IF(PMIN*LI.US) GO TO 3020 20L430570
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WPT Tr-(C%,3 IC I 2r OU93P
3010' FfwI48Trj-,t4I4OQ')rP1FM q1LVFD) K :J50'U

Sr) 'U) '.#46 23j)Fi
3323 PS r? (kMT. =1F'2 CC.610

K'Drh;nF 1 20)C-L62
LSTF~r (NJFV'F-*) =N9"Th! ? n c a 067

ý'Kn '(K-LL(44TM) 21%O5hcJ

,)n', ( 0L JZI, r~~ 20fl0067q

J2=NrFjl 2i.o~iY'c
j 3=hlrr~j2 POCCC7tO

3111 (J) =LI ST ( M"T" J3) oarao -921tL770
00 .49 .jrI, M o atll 0 4

Crl = ILIN~K 2ýZ027

TMO(T) r2GCLCG9C

13LT(I) C. C lor~wColo
'JLTCT) 0o. r, ý(

r.T(T) C.0 2 " LCý8 511
13i 1:nM4T TMIJE 2C CCVFC

On~ 30 1 = ,N(ýF4 2Cr L0S7r

C PP0FTNc ST';MA Fnq 1cT-LP-01 FP.'P4 ,Q'-rJTA 2?b~.c JC
r ?OCC qJ 0

91) q? T=1,g4mTN ?b~F

rin 95 T 1, tirr 20CC&3q%
S mA(TLq PLn ( T) 2CCO9Aqn

S;Ir,'4aT,U9) =UL"l(T) ?j3 1373
S;TC,14A(T,CT)= rCf(T)

553 ý!nMTMIMJF 2GCC~qo0G
XWS~) = K 2?CCC'OflO

fSrT W(K<) Y(I() ?Xu1LCl.2
X= K- PPK 2CL-O1023

cSFT ýJPPCqQ ROUNi) Y('() 2fi(U107C

S;TCmaN~R',Uck)= YK ?[Zr,1L'4[

;IGMr (NJOQA ,PV) =-T'ZTG 2O01C'lGA

ILTV11YRW)z ';Tf"W%('%K,Lf) 2CCCI-A.O-
IILTfNJYnK)=XK + nLT(NW9() 2 0u 0 1 CO

C SLnPE O'r X(NXqK) (0 Ti) YB) Pe(01110
SI"4TFTFO 0IG.4T cty fLT(t'XqK) 2M 7

fýALL r~rTý (NyqK,-LT,ULT,r:T) 20CLI15G
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,.'TGMA(NX8K,CI) CT(NXHK) -20011607(
C0(NW9K)=CT(NX8K) - -- . 2000C~iip

NO O SOLVE K PRIME LP PROBLEM 2000htiq

nn) 5555 TND=t,4PLUS 
200H1200

~ (EN) 0 - 20Ca01210

5555 IX(TND)=D 20001230
CALL TA8I)UT (1) -20nW420

NFJ=O200012'.0

CALL LP (NOVA,NP~eFI) 2CG01270
CALL TABOUT (2) 20001280
CALL TIMiEC 20O012Z0
COSTI = COST 200013CjaO
!F(WFI .t4E. 1)Gfl TO QO 20C00130

57' CONTINUE 20C0±320
DO 6665 j1I,NrF 2000r1330
TMP~(J) =0 20&61330

6665 YXCON (J) =0 ZOOi350
DO 95666 INDiW"PLUS np Gn T- 66 .- aai
IF (TX(INO).GT.IJIF *fR XIJ)'.)G O666 2000t360

rCOLrx (lAID) 
200J21370

TMP(ICOL)=X( INn) 
20001380~

X (IO) :XfIND) ,BLO(Tf70L) 
20001 390

ConN(ICOnL) =X(IND) 
'fl001400

C DEFINE X(K) FROK YLI() 20t3i4i&

6656 CONTINUE 
20tJC1420

IND0c 
20CO14.30

on 6677 J=1,NCF 
2nQ0014'0

IF (PLn(j)eEQ. O.tC) GO TO 6677 20C010450

IF (X(CnN(J),GTDC) rnf TO 6677 200014.60

XCON(J)=BLO(J) 
-20CG14137

IX(AIPLUS-IND) =J 
20fJ0140t)

X(P4PLUS-INO) =ILn(j) 23001l490

I NO=INOD1. 
20C01500

6677' CnNTTNUE 
20G01510

RP(12) =CrST-TSIG 
20C01520

On 6667 JzlNCF 
..- 20001530

6667 RP(l2)=RP(12)-TMP(J)*CO(J) 
200015'.0

MOP HOPS + I 
2C001550

HNAY =(-N) 
?vt~

CALL TI#'Er 
2000157a

c EVALUATF rIRJECTTVF F(X) 20C~iSS0

CALL GETPHI (mNCIxroN,TMPQMIT) -20001590

CALL TII'EC 
20O16CO

C 
20021610

WRTTE(r6,573) PHTT 
20001620

573 FOQMAT(lH0,llH0HI()XAnj) ,i1PELS.?) 20001630

IF (TP(11).EO.1) 
2000164.0

*WQITT (5,575) (TX,(I,X(DI),11MDLUS) -2000165(L

575 FORMAT (jl40,5(?H COnL ,T4,2H =,F12*4d) 20CC1660D

C 
2DOC1670

C 
200016AD

IF(PHTT .GE, UZ)(0 TO 70 200016qG

C PHIT *LT. UZ FOR IST-PPflALEM 
2030171-0

U7 = OHIT 
20C01720

on 50 TI1,MDLUS 
20001730
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(1'7 ) x1(I 2CLU17FC

mr w y'p= ?nj07ý
(U/~ 0r),)l 2C 0A 77C

M71?(j.j- rPQT)) 2GC-179P
11; j"D ?C OL1 7%

IF(1I7 .LT. C.C)UlJ= USM 2flOOl~rf!

T r (rl Ti .c . UI'ý r Tn q r 2tC I~ I 2?

I 9q. TF(KIF~rc.Lr.L) CS' Tn 2n6 2orotR4l)
N'rL=L'TF7PF(NF-'FF) 2~~"j

rf51 Tn ?01O 200GIAL

2.X initO =NI91L+1 rtI

I F ( P'fl)L.L E .T ') (,n Tn ?,j IC 2G IOC3
wPT TP (, ?0 20) 1OCI
~ I~)MATi4~,#LIT ýj 7F rYe- CC~f1' 20 CO I q?fl,
'n TO (.44.F% Cb9I

~'3; rL ('I fL):~( 2000nST

c'< RL f N1 L) T ST oll ? 9
Y NV Q L ( ML) = Y rfi (kvP) 14,Th~'

flO~'ft~ 0Jt,1V' 2C ? L uJ

jC. 7LTz Ur 1, ):ST' 104(J,02 LOf)

j A~hrc1T.j .? 2.O CO I52C2

nr '1 01 1 i,NC.F' 2"C?2L0r

9LT(T) C.C 2flVC2110
IJLT(I G .C 2nC02126

TMD0(T) .L ?Oi C21403
91 f,1lKTT"'JF GIv

0 2&LL~IIC
r: ý!)FTMP ýýrs'kA FeO sýf--LP0O8 FP'E.4 XnrI42 ?7

C 20c..;21A0
0 r11 05Tri,N"Tf' ?13CL7?100

RU.AT V 8)(T) 2 0 : 2 2 (0
;Tr5Mi I RV) = Cýrf ~V T T NYRK(V'YK( 2nnl 9?10

tO CT)=ýSTG4"CT ,RV) 20.C2??l

)On 1261 I 1N' F 200 '?L.C

S Irm aT , LTq) = PO(I)

C nlFI7NF Lflwro OiniNn wl X('() 20GO12PC
r ~IF n9K ( C co>a

q, rnNTT1lU972, 1
C SFT UJPo'-Q rjltUj0 OF Y(K. 23CJ72!lC
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r THIS TS T'IE ONLY BOUND FOR 2C002320
C THIS VARIABLE SENT. Tf tHE-LP CflDE 2Da-I2-3-a.

Rq2= RRK + WK 2000234.0
USK2 = USK-XK 20002350
STGMA(NXBKgUg) = URK2 20002360
SIGMA(NXBK,LB6, = qRK2 20002370,
9LT(P4XSK) = RK20002380;
CALL GETD0HI(NX8I(,OLTvTM.POIMf) . -- 2DflD239fl
PHI * TMP(NXqK) 20002400
9LT(f4X8K) = BRK2 20002410
CALL GETDHT('NX~tKALTgTMPOMY) 20002420

P2= TMP(NXRK) 20ar2430
TP2 = 0 200024410
TSIn = EKOý - PHI e PH2 .--- 2Cft2450

S TG-Mf (NnA 9IR V = T 1;TC,20002460
90(NOPk)=-TSTG 200024.70
9LTPIXCRK) = RRK2 20002480
ULT(NXA'() = 8K? + UBK2 200024.90

C SET SLOPE OF X(K, IF qPK 0 230025fl0
tlL n(NIX R )= t3LT (N X 9 K 20002510
SJ L n( NXBK) = U RK 2 20CC2520
CALL GETC (SJYRKPLTULTCT) ?0002530
SI(P4A(NXRKCI) = C'T(NXRK) 20ýfl2540

Cfl(NXq3K) =^T(NXBK) 20062550
NOp =NOP + 1 ~ 20002560

C SOLVE K DOUOLE PRIME LP ODPO&EM -20002570
On 7777 TJD=lM4PLUS 2000?S5iJ
x (INo = 0 2CO0i25QO

777TX(TNn)=O 20GG2600
r.ALL TA'3OUT (1) 20002610
NcF1=NCP 2a OJ262J
0,'F 1=0 -. 20a.02630
CALL LP (NnOA,N,mrF1) 2000'640
CALL T419OUT (2) 20002650
COST'? = COST 20 002660
IF(KIF1 .NE, t)Gn TO 55 20C02670

104 CONTINUE 200626PO
NP;=NO DS +n~ 1 20002690

nn 8887 J=1t,NCF 20C.?700
TID (J) =0 2flCO2710

8587 XCON(J)=O. 2CO02720ý
O0 FI801 TND=1,M Pt. 11' 2000'>730
IF (iX((TND).GT.NCF nPR. IX(TNlO).rQ.'D GO TO 8889 2001027401
ICOL=IX (IND) -. 2025
TP4P(TCOL)=X(TNfl) 2000?760
X (TNn) =X(INn) +BLn(ICfL) 20002770
YCOnN(TCr1L)=X ( NO) ?0002780

Alq CONTINUE 200b2lq0
14-O=0 20CO29CO
on 9Aqq J=1,NCF -20 002&1.
IF (ALO(J)oEO* 0.C) GO To mftqq 20002820
IF (XCON(J).GT,0.0) r~O TO 8A99 2000283G
X(CON(J) =RLn(J) 26002A40
IX((MPLUS-I'0) =J 2C002850
X('4PLUS-IND) =qLr(J) 20,'0286~0

TNfl=TNO+i . 2fL02870
489q CONTINUE 2ý0OC?SP0

90(12) =CnST-TSIG 2 002890
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'k'' 00 2 0(11-M() C J 2CC&29q0
"^ALL SIrT04T (mmr,vrni,Tw04,0HTT) 7onn;!qpc

2C.a'3Q3J
WDTTF*(6q,73) OHT4T 20ýi0294)

TP (T (IJ) f),J)20 L,0 ;!q5[

?0 A?I73
TC(DHTT rE, LJ7)r.- TO I q 20;,ý2qRU
U'7 DHTT ?'rt?~

T X7 (T) =TY( T) ~nn 3'0 10n

N j WY 7=1 CiC303
IJSD ( U?7 +(% f. FP'T)3 ?f0OIC140
USm= ( U'? /(I.L- POST)) ?U100ler0

rF('j? -LT. 0.0)11ý US'4 ?2 0v3J73

~L '4 ')NTTMUF ?GCci blnpo

CALL o'yn*N(Y'lnN, S;T'dA, NXP) 2?1 1i:'r

£~4444 WOTTr (69,4445) 2?OC ( 112 0
4445 nO"MAT (* ~44VI 'kt VFrl MAY, NOf. ný -U' i_-nij SFT qy TO(tl--)) 20C03t30
4'446 W9TT-(R~,444A) (TjTLP'(T)9 , ,4 2_63140
44411 r-fPMAT (14A1C) 20Cb 31%,

444? F(VII4AT (TF4,4+XF1?.4) 20 ýL31 70

MEX=1 2C; G 31nG
CýALL rA~(nUT (T 0CIC
C~ T(' 7 2CC C3210

>~ C~qLL PYTT 2V"ý I??0
2 C, 3~ .3 2 1
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SUPPOUTTIE Bnxi, D W, 2.40
C 2OLD3250

C LARFLLED rnm44nm 20003?FC
CnmmnN / CVI f IP1a2',,R0(12lTMO(IGl 20003270
COMMON / CV2 / T(ICO,iO),,8O(100),BLfl(iC),ULn(10),Cfl(i0) 2DOC3290
romm~nm / CV3 / H,N,NrF,PHIT,UZ,USP,USM,EKOf,MPLUS 200032qG
Cnmmn4N / CV4 / I IX(iI ) X(iiG),TX7 (1I Q IIX7( IIQ IXCON(IQ).i1COST' 200VQQQ33(0a
CnVmmnN / CV5 i' STG?4A(i00,adTStG ,LSTMAX 20003310
CnMf4OP / CV7 / NPI4SS%'FJF,CFX,IOPT,NOP,Nnps,NEWXZ 20003320
CommnN / CV8 / NW8K,WK,Nfl8OL,EK~l.(25) 20003330
rnmmnN / cv9 / PS~rL(?5),NXBL(25),XN4XOL('5S),RLTST(25,13tI 20003340

C 2COG33FO
C 2300 3360

INTEGER UB,rT,SV 20003370
C 2000133P
c F30x Nn, 1 (NOD = I) ?OGG33aG
C 20001'400

CT 4 2000o3410
Up 3 00Q034?0
LB ? 20JI3430
9= I 20003440

NnRA = TP(21 2(2O03450
P4Nr =(-I)* NCF 20003460
MNY =(-I)* N 20033470

rALL GFTr (MNrC,SLn,ULO9Cn) 20CO3480.
CALL INTTA (NCF,N,NOOA) 20003490
CALL GETPMT (MNC,PLn,TMD,ESIG) 200035(20

E F SIG 20CO351CY
C SET TSIGMA FOR 1ST LP PPORo 2(2003520

00 10 T = 1NCF 20CC 153(2
TMP(T) =0.0 20003540
SIGPNAtILB) =BLntr) 20003550

STrCM&(T,JB) =ULOfT) 20CO3590
S~T,)A IT,CI) =CO(T) 2000I570

10 COnNTIMUE Zorf335I80
Dn 15 1 = i.NnPA 200035P0
SIGV4A(ITV)= 80(T) 2 0. 20 C 3 ()o_

15 CnNTINUE 20CO3610
TSIG =EKn 20003620

c 20CO3630
MOP I ?OC036'.0

00 5S555 TND~i,MPLIJS 20003650
X 7 ( IN1) 0 2Q0lDO6U~
IXZ (T40)=g 20003670,
X (TNO) =0 20003680

5555 IX(1Nf3)= 20CO3600
CALL TAROLJT (1) 20003700
NCFi=NrF 20t133713
NF1=G 20001720
CaLL LP (MnOPA,N,NrmF1) 20003730
CALL T49OUT (2) 20003740
tF(NFt MNE, IlGn TO 7 20133753

25i cONTINUE 20003760o
On 31 J=iNrF 20003770

31 XrON(J)=0 - 20Q03780
00 ~666 14nz1,MPLI'S 2000179~0
IF (I)((INO),GT.NrF PP1, IX(IN0)s.FQ*J) GO TO 6666 20003860
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T 'OL=TW TO -i

rl V J=1,MOLIJSN 20CC3150

-nNTT 1) 26" L C35f
--~W X7 = 2CC C 1QC
r ( 1 ?) = ~S T 20nV39C0

-A.LL rrT-4T (mNr,y~rr~,T04P,U!) 20O03073

IJcoD= (1J7 /(I.fn + ýP';I) 2C39
tlJSm= Mu /(I.G - pDl2CuL~ c

EO=TqT'u 2CCC3q7O

c t C% F n ,A 2C[:£ O
C~ALL N~C'ON ( )f Pr)I'd'ýTim A qNX 9 20O40COLi
L ZT MAU 1 2C CC4(10
NnO!nL~1 ?00040)20
PS~rL(t) =rncT 2i 6 'ý4J1
Y K = Y rN (IJX 9) 2CCC4040

X 4X RL ( I1) =V IN (IN Xc) 20CC4C50

5) r~ KIT TN1J1' 2Z.L04CBC
Of() 1;2 T = 1, MrF 20(CC4COC
;3Ln(T)= ;rAL PC40
COr(I) = STr.'4A(T,rI' ?O 04tl1L
IJLOI(T) = STrM'A(T,IIP) 2CCL4i2f..

T lNnO4'+T ?CCC413C
T?=I,'F+T1 2tCC041'0
I j=mrr'+T7 2C 34l'%

On, 53 T = 1,Ni(WIt 2U 0C42LG
1)()= S~ý(T,")2t0CO4210

777 QrFTIJ PýJ 2CCC4240
7 CALL lrC'qVP 20 064~2qL

ENO 20r)04?60
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SUBROUTINE GETASQLN0ESs-EL'
4.JSQ) .

-

C... SHELL 14ETHnO OF HALVING

C GETASQ(NOESEL4,JSO) SnRT4S ELt4(J),J=1,NOES IN AN ASCENDING SEQUENCE

C ORESET INITIAL POSITION CnOE OF ELM(J) 
-

C JQ() PEST T (1) WHEN ELM(J) IS; UNrIEFINED (I.E. INFINITE)

OTME4ESVn EL"M(1) JSQMt

7 L 2 * L
IF( L*LE. NOES) GO TO 7
L L I1

00 20 K2 = 1, NOFS
'(1 = K2

15 K(3 = KI + L
IF( KI *GTe NOES) GO TO 30
IF( ELKO(1)oLEs FLMIK3) )GO TO 20

RT= EL"(K1P
ELM(Ki = EL"(K3)
EL'4(K3) R

RT= JSQ(Kl)
JSO(K) =JSO(K3)
JSQ(K3) = 2

Ki =Ki-L
IF( Ki G&E* 1) GO TO £5

2D fPONTINUE
30 IF( L .GT. 1) GO Tn £0

RE TURN
END
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131)nDf)IJTTNF rFTC (vrv~,QLT ,0LLT CT) 
2CC346I'J

rn-m"oN / rvi f IO(l?),q0(12),TsIP(j1.) 
20C641

C4N/ Vt tNFHToUP,"j FIJSgi~)4PLtJS 20C04620

CP4mFlNSn I t l)IL(O~rT~tg~I3)FY(q 
?00046

10

r,2. T1. 0i, PVALUATE CX(i) TO flX(YFTPX), FX -KFX). M1C4660O

III F0QtAT(I4,124X,rn4r,FT(f ) 
?CL047CC

TF (ICX .'To N) CA~ T( 77.3 
?0 C4719

TF (KrCX) 'Ol,770, t~f 
20'ý , 472 j

Iij 9XI(KQ'X) =0.1 
20t 0473L

x(fef~x) =0.0 
20CtO474C

r.L ,-T04t('(CX,ULT,FX?,fl'Y) 
2ioC 4?760

NflXt = KCXUu47

NflX2 = KCX 
2 0P047eD

Gri T'l ??0 
?V4q

0 0f TCX =(-t) * '(CX 
20 P048CO

IF( LCX *;To N) nlfn TO 770 
200&4910

rin 210 t 1,,ICx 
2004820

FvI(T) G.C 
200048'fl

rT(I) O.C 
2C45

Ztd (0 NT 1 MIJ7 
2CE04860

rýALt SFýT*HT ( KrX , -L .T FX t, 04Y) 
2CCL4170

CALL rFTDHI(K(CXY,ULT,FX?,DMY) 
29! J488-

NOXI =I 
23C 548 0 J

'J0X2 =TCX 
2JCC4qCG

'?0 r)O 7"C J = Mrfly I, WrX? 
2GLC49iC

Mr~ = LT(J) - qi'(J) 
2CO4q2G

IF (DIC o .oe f) Gn TCl ??ci 
2 jJ4qC,

fCT(J) =(FX? (J) -FX1(J)) rIF 
2C Jc4 q43

2?5 l~jIlTTNU)F 
2C004917C

r'1 Tfl 777 
?0004q60

7?0 WITCr(6,771) KX 
2 C i6t. a q7(

77 nmT(~q3~~tT f 091HIN~ -,ETC )2CC049"O

fýOLLMETT~.jjIT~lT ,31' 
20CO4900

20 005PnD0

Rj :ýFTUR~N 
2CCIL5U2G

r 
2CCC5IY1C

F~r)20t3C5040
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SUBROUTINE GET PHI [KFX9 XPMIv Pkl 4 .S.UkpHI.) - .. .24UGtC050.

OTMENSION XPHI(fi1bPHI(0l) 20005A0P~
rOMMnN / CVI / XP(12),RP(12),TMPfj0) 20005078
cnmm4nm / -v2 /' T(100,10),6O(100),BL(O(10),ULO(10),Co(10) 200125080
COM4MON / CV3 f I'4NNCFPHITUZUSPPUSNEK(O,MPLUS 20005090

C 200051C0
C IF (KFX) 1, *GT. 0, EVALUATE KFX(THL-F(X). . .--. -- 2aaas5ifla
r, 2. .LT* 0, EVALUATE FX(t) TO FX(TFX), (IFX =-KFX). 20005120
C 3. *EQ. 0, INVALID KFX ~'UEP.. 200135130
C 202005140

IF(IP(6) *EO. 1) WRITE(6,999) 20005150
999 FflQMAT(t4-,124X,6HGETOrI) 20005160

C ...- 2OfDL51nf
IF(KFX) 100,300,500 20605100

100 SUV4PII=PP(12) 20C05iqC
T1= I0005200

160 TF(I+KFXI 150,i5Z,40 20035210
153 1F(T*GTo4)GO TO 140 20005220

GO TO (1019i0291C3,104) I - 2.000523D
101 IF(XPHI(r).LT.,OCC1) GO TO £40 20005240

PI4T(I)= 0.30 + C*O*DII*Oq 20005250
GO TO 200 20005260

102 P141(11= 0.0034*XPI4I(T)*'0.qFA 20005270
Go TO 200 20005?M0

£03 PH4I(T)= 0.006*XPHI(I)*'0490 . . - -2D00f529fj

GO TO 200 20S053CO
£04 PHI(T)= 0.0i54XPI4T(I)*'0.909 20005310

GO TO 200 20005320
140 OHM1() =0.0 20005330
200 SUIP'4 = SUMPHT + 0HT(l) 20&S05340

IF(I(PXoGTo0) PETUON 20fL0535.0
T = T+1 20005360
GO TO 160 200)05370

56') SUMPHI =0.0 20005380
T = KFX 20005300
GO TO 150 20005400

300 WRITE(6,301) 2CC0541C
301 FfORMAT(1M1,215HKFX =0 TM GETP4I 20005420

CALL EXIT 2000543C
400 RETURN 200&5440

END - 20005450
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,!JP0nUTT~NE ITITA (MrFIJ,.4) 2LC.C54FO

2OL.C5'.7C

Cl T~4V5 FUQWflUTT~c rn(WTES T9-c A MATPTY CROP4 TAOE To flESC ?P50

C 403 STnRFI; THF Pfn ANO) Cn op'nYc iN r'np!T. TAPF9 V; ASSUMFO G-C41

Trn Rr T417 TADF7 Akin T4PE3 14; THF DIFC FftL~
2CCO551C

Cl#V4mrN /PnWV2 / TrlTPjj 2CuP1553-

0C7'TM0~ "IwY~T~WQ1I ?0 0[57C

C 074111q?00059389

F~ IRHAT (A4 , IUX , AR) 20 L`5610

ocA)',r)TnT()JJM 20GG5610

46C FIOMAT(T12J 2LGE5620

Prn (q,2&o) (AJ(j) ,.J=I,t) 2JC0564dL
~jr)HT(F12*I.) 20Co5$rc,

Tl:(Cr'Fgq) 1'CO9,2: 90005669

?G TP (T.Ni~F,) rO TO 14r ?03l 67ý
nn 2ýJ=, 2C056RO

I , i ~(J) =A )J(J) 20GC56qC

Aj(m)=Cfl(T) 2Ct iL5 71

905; =1 20Cr'i?2C

S5 T(J,T)=&J(J) 20CC573U

r, W'QTTF (3) (AJ(J).J=19M) 20fl05740

C Wf-ITTF(7,t) (AJ(J))4 J=1,4) ?C1,C57c>3
FoRII4T(5F15,5) 20-'C576F2

WO~TTFAF~,2) (AJ(J),J=-jM) 20CLI77t~

TROWTO(M)=3 20LL586-1

TMOV FTLF 3 20CC5910
OCTIJL)N 2(.tý5920

tillo WOTTF (6,,300) T 203 75R33

3,j FfIPIM'T (' DFMIATIIPF nrW ON A MAT"I)Y TADF AT rOLUM4 *,153) 20Oh58~43
';TnD,13C?2C,' Cr)8
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SUBPOUTINE NX!PR4[XT*SIG!I&J,1XB) - -- -- .20157

cO'44nm / CVI f IP(12),RP(12),TMP(±0) 20005880
COMnHN / CV3 f t',N,NCF,PHIT,UZ,USPUSMEK0,NPLUS -- 2600D5M~
flIMENSOnM WT(00l),RLTQiU),CT(IC), YT(i0),SIGMAT(lG004) 20005q00
DIMENSION FXJ1(),FX2(10),DIFCIA),NDX(i!-) 20CC5913

10 CONTINUF 20005920
IFCTP(6) .EO. 1) WRITE(6,999).---*-*------ 2AMlf-9Mf.

9q9 FOQMAT(tH-,124X,SHNYSQN )20005940
.NXB = 0 20C05953

C NXRRN GIVFS REST 8QNrH-nANDODATF FOP XT(T) 2a005960
DO S J = 1,NCF 20005970
FX2(J)= 0.0 20005980
FXI(J)= 0.0 -2o00059o-

OTF(J)= 0.0 20L06000
NOX(J)= 0 20606010
RLT(J)= SIC,#AT(J,2) 20006020
CT(J) = STGP4AT(J94) 2000SC-30

5 CONTINUE 20006040
00 20 J = INCF .20C06050

YT(J) = XT(J) - QLT(J) 20006060
20 cONTINUE 20006070

NFX =(-I) * NCF 20C060A0
CALL GETPI4I(NFX, XT,FX2,DMY) 2CO06090
CALL r~ETPHT(NFX,WqLT,FXI,fltY) 2CCO6100

40 CONTINUE -- .- 2flfj&6Lia
IF (PP(4).NE*0) 20006120

'WQTTE (6,551 20OC6130
55 Fn*MhAT(IU0,I0X,-flIFFFPENCE =*,iCX,*PHT(X) -PI4I(LOWEP 4nUND)2GC06140

*- (*,8)X,4IiC(X),4Y,1IH',12X,IHX,6X,iH)) 20G06150
DOn 30 J 1 ,NCF 20006160
OIF(J) =FX2(J).- FXI(J) - CT(J)*YT(J) -- 20006120a

IF (RP(4)oNE*0) 20fl06t8g
*PRINT 50,J,OIF(J),FX2(J),FXI(J),CT(J),YT(J) 20G60i613

50 FOP#4AT(i'40,T5,6F2fl.6) 20006200
NDX(J) = j 20006210

30 CONTINUE 20006220
CALL GETASQ(MCFDIFNOX) -.- 2Vfla23a
NKq = NOW(NCF) 2000624.0
RETURN 20006250

1000 CnNTINUr 20006260
END 20006270

D- 34



SIJrlDnl)iTTJE OAA8Mr 2ND6?P.0
C 20CC620 0

'~LARLL~n rnVmn4Oi 2GCC061C0

CrV4mmN / CV1' / T(,0,I2,~lIi!L(),f(')23aJE6323
"(P4mmnN / rvi / m.H,trF,O,4T-,U7,IJ'P,IJSMFKO),&4O1Uý 0W'3
r '4 m nol -, ZVt / TYIC,(i)T71CO7iog~)(0 CS 20CZ634C

CV 4MiN f tI CV r, f Trt4A (I On4) TSTG,IF TL ?0 j6r
r'l)4MfnJ / rV7 / NDWAS-,NrI ,CFX,T-T,NO',N10 S,NEWX7 2.L66
r 144M I),) / rVR / )N)-K,Xlncr~nL,EKnl (25) 200G6 . 0
'r)'.4Mt / rVQ / Pc~rL(2,WEPIe.(?5),)(NXfL(25),flLTST(25,i31) 2D(CCP.3PC

'PrWT'41 Q 206^L~6423

II FnDtAT(?I6) 20 CC64402
1Ff CnF, S) 77777, 1-,2!365

I c f~! f TI M 2r00064EC
C ?fPOO6470

C O =0IN, 1'37=KnOA, Tpl~mrr, TO4:'4MlY, T05q=4Mt4l(, TPV,=LOTN, ID7=LDf)UT 2C ) 06491
C 13 -=I rýTO T"q =T ImlX , TO t 6 JIM'4Ay T 1311= rCK, rP 12MXNflo 2 Z;C C64n
C 200(L65CO

CN - TITAL NVO. IF VADTADI F47 ?0Cfl6910
C NIO~A - MI, nF OW TM' A-mATOIX 2 2 j C 5? 0
C NcF - NM o O V vAP IAPL rý P'4Nr Vv-F( X) 20CO6570I
C 4Imay - MAX. Nn. nF rMKI43TPI!TS rrOO JPID 20C05540
Cý 'MIAY - tAX, MI. OF WAD TALrS Ffq .jPiip 20L&l5C

C L'TP' - IF (1) WPITF 1O TINifUT FCn0 EA(CH OPfnL`fl21 0056
C Lor'JT - rF (1) WOTTr Lo nluTOIJT P110 r:AeH OPftLCM~t 2F6CJ657C

1C TrTU - TF (1) fCONST'46TM COST-F(X) .LTO Uu 20 C658 0

C T~3MAX - M$AX Nn,. nP PO(WS TN RuSIT 2C60
P .JRMA X - MAY Nn. nF r-LU'NS IN QLr-T osr
C ICK - Tr (1) SFT OPINIT -tTDUF. TN .J0L" V536610
C MXNI'0 

- MIX. NO. ()F t" OP l5 oo!s nLVEfl QVrWFn PIALLTN( EXIT 2CC36620
C ?CockF~yo

OC V) (5 1?0) (Op (I1) 1 ~.r, ) 200055640
79 F'nQMAT( 6rt?.W1) 2L'OJ'56%;C

r 20OC66f.0
C ODI=EOST, 902=TNMMAY, ODI=TH.ETA, Ofl4-TPACE 20 CCAr,?
r_ roSt Ar)JljqTMENT FirTnP FOO~ UD 20Of26680
C TP4MAX -MAX. Rfl-EXCT TTmrE TN s~cnNOS 2PA0
C THETA -X(T) Zr(' Q'!P'FF 2.2 G067CO
r TrDAr"- TF (1) TOACE cnLtJTTtnNI, U'TNIG IPTN, LPO9JT, ANP TC'( CO('Eý 20.206710
Cý TF(C) S;KID ALL TNTE~t4~OIATr PPINT O'UT 20G6672G
C 203C6770

TMY= PD(?) 20CO674)
CýRLL S'T(T'4SAX) 2C600679'J

r 20C0516C
CA5LL OPFSFT 20005770

C 20CCr37P2
WPTTt(5N,30)(TO(T),T=1,I?) C060

3A u- rO-4AT(I-41,2CL4TITFV-FP OA'-'APFTFPoý =91?TF,) 20 LC6RCO
WOTTrC(r,46) (P0(T),TY1,r0 2CnO681P

40 FOUA T (t -, i74Pr AL o AO AMP Trc'S F=,s .A) 20C%ý62.2%
4=TOM1 200CCCARI

llrlTý(? 20 ý5L6AC
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IJCF =TP(3) -20006850

M=NCF +. NORA -- ---- ___

C 20006870
ISMAX= TOM20006680

C = 20D06890
15 FAD(90?fl)( UL 0(J), J INCF) - . 20006900

onl so J=1,NCF 20006910
IF VJLfnl(J).eL T.*0 ULA(J) =-UL (.1) --- .. 20006¶?i

60 cnN'TI'IUP 20006930
C R~af(',,20) (RLO(J),J=iNCF)

fOn 61 j1,?I(F
C . ~ - - 20Z006950

61 9Lfl(j) = 0.0
WRTTE(6,90) ..- 20006960

q3 Fr),4~T(14-,25H X(J) LflWEf-UPPFP BOUNDS )20C06970
onloo 10 = i,NCF .200069SM

W'9ITE(6,95)J,qLl(j) ,ULO(J) 20GC6990
95 F(nRAT(1I40,2X,I3,3X,2Ei2.4) ?000700fl

lo0 CnNTTOIJUE 20007010
NsL=0 ---- - -.. 20V00020ý

777 qETURIM 20007030
77777 C~ONTINUE 20C07040

ST3P 00001 20007050
E~n 20007060
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r,)-4 uflm /' CrVI / I$(1 1?i-OO1.'T M t 2 2r~7 1
""14fbif / fV? / T( ,1)9 1:Pf( Jf(1)C(J ?t C71I.

r.r),4 " n K / V(+ / Tv ( 11 C, 11CI C,TY (I Ir) II,~7lIY('(t4 o),I n 0 7 If'l11

'ý, / e)4 V7 / KI 20 W C;P, ,TI-T

r'VA I m u I,, nv f Tt~lymKNL(vXnt),)LTSwtl,?r) ?([rO71TO

2? : . 7 tl'1

\=T (1) ?o Lrý7'),11

,R8 TI(IC)
p CCI" c

(.C0

( J) C .Cr

T~ klr ? 321

91 14 W=194
14 0,rT T KL. 2 L 07 36i"

I'l1)= .V 2C[[7:t'Z
1:5 C'CKThT4~UF ?r7R

? 73Q'

2~a 74'?

1 2--^L7440)
POc. 714c;r-

=0 2'r ).~7473'

T~T~Z 2Cf6(1 4c'O

2' 'C7~151

?nro7~'54
'JI ">I T = IT"8 nMA ?' j7
r<nL ( T) = A

"3S TGL ( T L)=Lr

-,)ýJD 700762

2 ~ C 76



'RETUON 20007640O
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-immnj 'ýV I / T- (I? 1 0-(1?), TmDP 20ýC F7f ý

I " ( q l " / S 2 rLC7 8

:In1iI 2C-C?~

)~~~ 'ýO T 2 n 77 L'

rý T~

" ar' ( ,10( (TV (J) ~t~l) 2p rFo

WITTý(?,'Cp)Th -y)~j 2 -27 7

ý'jr )r-,I T~ (Afti 2fr1 74



SURPOUTIT4E SET (TMMAX) . 20aft779G..

COMMnN/TMX/TmnO,EXT 20007860

r. 20007810
C SECnND GTVFc, JnS CPU FXFCUTTnN TTME TN 1ittoL.0 OF A SECONfl 20007820
c 20007830

CALL SEfCOND(THO) 20007840
FXT z TMMAX + TMO -.. 2=17850
RETUR~N 20007860

END 20007870
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C Ld(ILLrrO (ýl%4Mn't ?i j'2 7 gct.
1) A 4 () M / rV I /' 10 (1?) 00( 12),Tm'3 (1ý) 2QOC7qC)C
n r4mnm / ýV? / T CIý),-nl), i (I U (1)r.M)pc~l

nMl('nil /c v4 / 1( I1 9 Y ? Ix It II YCnN(II) 71 0L7Q7-
I A 14 0 /1 V ;/ VT r -A0 -4) , T 43T 2CLU?946T

n-4?m"'q / 'Va /y Y., YK, tinQOL ,PKIf- (r ?~c 7qf7.l

2C~2 ?q679C
TF (P110 *-T. 1) rn TO -io 2C CO700C

WcDTTc(6,!O1) 2CUACR4C
;:'Dm MT ( 1~4 1 , znWT tPnflU G (FNF nAL - T hIFfln-.m 8T T n k) ?VL

1I7 (TDT.MF.3) CALL TTMF(' 2CLCBL6('
W-TTE:(Cj,,h) J7,I11-- 20ACG07j

IF 'W7.I1)onaaclcc
*'4"'rTr (F,,573) (IY7'(T) ,X'( ) ,TI:, *4PL'J,) 23CC91LO)

57 _ P-OEW T ( 7H y7 " () / / ( 7Yr,5(7W rýL ,T4,21H =*FII.4))) 2 G 0 A11..

T97 (TOT.r)'.7) GOr Tfl 777 2C&L012C
fll--W'<7=.r ?nnp l-t

1 1 X~ , 7H r'-L ODE)F ?O1 FC
?0008~170l

C ? ItO AI1 ,
1~11c5 '=IWF 20.ZEA10C

-4-DTE~(c113)1 T , (cTrMA (T ,J) ,J=i 4 2Lr92( C

.4 rT TE I I? 1) TS Trv 2%30824D

11 7 c ) 1 ýT I H 0 614 97 ,F I r 2CC2

IT 7 mnflL 20nO93Cfl
')fl III T=I, TT ?It;C 31 i

121 cf)DlOIT(1.4-,6HmnfrW =,46~rw~S =,2.,6YRN R =,T4,Ci(, 2OR7
1 7HY-rl30N =,F2rj.6,F,$YHr(I) =,F2'.15) 2000434,C

I§~ I rn'TTMIJE 2CCb93q%

777 orT! 1- 0, 2CCOiR3 7 0



SURPOUTTME TTP4EC -.2HOA039fL
COmm4t~ / rVI I t.,M, Nr.F,DHIT,UZ, U'P, USIA F(n,MPLUS 20CO8400
ConmmN / Cv'. / IX(110),X(t10),IX7(110),XZ(110),XCON(iO),COST 20008410
CfVmmnfN f Cv7 I NPH8.SF,NF1,CFX,Tn-T,NOP,NnODNEWX7 20008420
cfl'4mO9 /TSW/ NSWW 20008430
Cflmmn4flTMX/TmnO,FXT,TITLF (4) 2000q4.40

C- -.. -2DafI8451
C SECnNn GTVES JOBl CPU FXIýCUTTON TTME TN 1110.0 OF A SErnND 2CO08460
r 20008470

CA~LL eýECINn(SE(q) 208P
WX= SFCS - Tlfl 20008400

W'RITE(6,666) XX 203GR510
666i FnRMAT(12HOFYCT-TTMF =,F9.3,8'4 STCONDS) 200.Lmsin

IF(SECS oLT. EXT) GO TI 100 20004520
WRITE (6,667) 20008530

667 FnRMAT(37H TIME T'c IIP.*..YCLTNJ(; TO NEXT PRORLEM) 20600540
MNC= (-1) *NCF 200085~0

4446 WRITE(8,4448)(TTTLF(T),T=1,4) 2000n560
4448 FnRMAT (4AI0) .--- ?200C857Q

WERITE(8,444'7)TX7(T) 1X7!T),I~tMOLUS) 200085PO
4447 FOPMgIT(rL.,4XFi2.L) 20CO85qo

WOrTE(8,41.47)M'NC,117 20008600
NFWX7=1 20005610
CALL TARnUT (3) 20C08620
CALL 99CAV? -. 2Z.GaB633

IJO QETLJRN 20008640
ENO 2t0C8650
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-S1J(n'JTTIIF L (mpflws,mrn'( 'MnLGS1 2 C 116E C

(
t )%4mnli3 / rV1I / lot1:?) o(Ij?),TM11(If,) ?PA7

C1M4"'N / CV? / T(1- 1 ) n(t '-:) n r( U% 1 )C IL2-,L8 P

r~nV4'1WY' / rW'. / ly I f-)X 1 0 , X (1~ x ( in) xnti ) r,1 Ce R P

r V4MilNJ / CV7 / NcH4gileYT'O9JPNPIWZ2CCC97(1G
- - 7T OHq Tfl TNnt)TM+l 0011

r4mnm /-'wS, -¶F170) 2JC01723

-1 ---- .crT Aj( Aq MU1CI-I 5S PVnS1IRLF) OVEP I'.JPUTM41**2 FflP f-4 012LUMNS 20LC-9733

rnmmom fN At/ i L PH A ( IC I q/ 1E T A(I1~ 1.) /r,/ GAMMtA(101) /gJ/ OELTA(t(1) 2flOOP,750

r n""mn ~frlj5 r)j(q, ' 
2C CC R7F-i

-----S SFT T 00 W T P(IN 1NoT M +I) NAME(T~NOUP44~1NPUTM+1) ?GLC3770

rmmn4 /DIWTyD/ TPnWTP(ICI) /,N~mr;/ NA-E(600) 2DLiA7Fi)

tr)mmrnht /I/ t4,L, MOL,Mr' ,NT,I12fST,T-,T-HktSEJO'IS,1oT 2l07t

r!04'n4l' /LTMI~f MATYNONrOrNPAS 20ýt~t

r.f)4 M nN /cTATF/ J~l,~WJ'~j'~TRIKRJN~FMJ
f' OMMMTI IFTLrq/ TAI,TI12,TMA- OL2

~rV4nmmN / T4 O T /T N~I IT, Tt.JPUT M , TOU T J 
2f0001570

t'rmn /PArPAMI/ ¶i-8Y, TTwIWV,T'jVF ,K1 ,K2 ,hC!,K4,K5 20CCiqq1

f~)mN/Y/yt Iý. ) /XY/ XXOOC) 20LO59fi

----T'IF P rI~T TS '4nVEn '~nWN TH4E al SPCF --1rMOI.E STZE 20008170

fVALL MSSGCL.OHLD/L ',/";-1'JR 12Y-LT' )

C- II r~Fl1NTTTrNS 2042

I A1=l 
2000)1930

TA2=?? 
20 ý 0 (44

T NPUT= 3 
20CCL4i1c

TMOI 
?cboqqfO

7'EW'fl) TM!'UT 
O00117

r.----;T tIENGT-4 IF tAJ cPA.F IN NWwA 20110I 01

C ~2C[ELC~2'
C ~20[00?~0~C

C 
?k--C~qlq

C 20 LO69 6 6C-
201109070

C 
2O060vCRL

r 
70l009U0 0

TCtnST=TfNUTM=MPnWc 
2%-CqI So

Jo4S=TNPUTN=MrOLc, 
20CC11Ci

00 1CT=1,c~nS200f)(110
TnnqILT±1=T fl 20Z13914ni

to OJNS(13M=UP'(T) 2 oLUQ15[

r ----- mADMIT AFTI71 T'4AY, '2UTT AFTFL)K gCj'Yr'LE`ý 2CC691IfC

TMA'Y=2t'C.?O 
ql?

C----------4FrK9 RtTwc'FN ryrLF; 4I30 Tfl MINm'A l~~rc'ý-MrTS K(2 20 0C0il'

K2 = I?20CQICL

C ~201 u9220
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2000q230
fC-- '--TNT CrV'ITR`L K3 2000q?4g

KI=0 20 J09?r%
K3=q7*1*13?0CCq2F60

Tc( Tn( R) ME. 1) K7=Kl/ci 2Or60q270

C 20CE93CO

r, 20 CL9320

c 200u0q3LI

C 20^Cq3cG
C 2CC0q3%ý

C 20Cq3fkG
c 20C~qcq'

c 20 C094CO

C ----- DoqpA' !JrDR 20IC0q4?fl
I J CALL S;FTIJcD 20 CG943G

* TrWI 20 'oq'.c
qqq cOlmT(* r)JmP J,)tWTO#/(IX,5CTi)) 2O0CqV',d

C---- Tq '.Jfw ArýTUAL Kl',l-GtJl PnWS, L TS NO. OF GUR qnWS NWAJ IS AJ FPC0Gq6
4*3 =Lm+L 2U094J73

rC---rODTTmI7c CrJOQF rOLt'mm STnPArE 2cC ~q4R0
T1O~rNWAJ-PM*"2CqG
ljr0'4IMlj0 ( 4,rnrm 3 2CCflrqCfl

J r! AL L M A 0TN (Q ( T pr;)) 20EG9510
?50 F1)OmAT(#// LP PPf)PLE'4 DATA Fop TtIIS, PU~' V 20CG15'?0

+ 1' 4nKI-r,,JQ PnWS * T6?CG0q30
+ /W GtJp-cOws * T6 206nl9540C
+ /2C CO9550
+ /w LnrTC6L' * T6~ 200aqrf60
+ f* TOTAL rOLIJPJNS* 16 2000q' 70
+ /f Oa TN rnPF * T6?000C59t1
+ I' JIMVPPT F"?rnU. T(- CvCLF~S#6C9Q
+ ff MAX PIJP' TTMC * F6 f 3croNnlSw 20C~q-,C
+ /w ~4AY cyrLE'z * TES * T T E0 AtTIflN-* 200Cq9610
+ /1///) 2C C~q620

* WRTTr(6,?50f) M, L,mr,f9T,M'C0MAX, INVIFTMAY(,K5 2jý>J967J
Ic (Ir.0.M)VfTq 30- 2C02Ci 4

rCALL v-~ý4HP-NUF(Tm c'0ACE STýTcO TN NWAJ I 20%
fýLL ESCADE(Q(Tlnlrt))

*ITNTtlV=O2L0q

r AL L T NVrT (S ( T 00r.) J09L
* I 0 T=Tnw',+f0T-1 ?0flCq?10

CALL IN(.i,AJ,3) 2035q7730
500 n.J(J)=DflT(NM,P(TPT),Aj) 200CO740

IDI=T0T-TflD,+l ?000'I7ýU
*WOTT(Fi0,-,Ct) (j,nj(J),tMa4r~(j),J=1,MT) 2CjC9760

5G1 FrlQmAT(*33J VALUrc FOP FINAL SOLITION CrnLUI4NS*/(TjG,E12.4,Tl0)) 2?CLCq77
r --- rNo ) H8'; ?, no um~prlJNnrn OP NOl rEA;TBLF SOLUTION 20L0q780
ReG (ýNTT4(5j- 29po~ln

CALL '48A'lUT(n(Tfl0 r,)) ?a.ý0q3LJ



nn~ q6O T=1,4JVAP 2CC l~ u
IX(T)=T~X(T) 2CCO18?0

=X ( T) ?OriCqREIO
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FuNCTinN SOUNO(J) - .

coPmmnN /muoUds/ RfluNrs(I0),IBOS(i00),NHDS 200098q0
cnPmmnN /I/ I4,L,"40LWilTICOSTICIQHASE,JRHSIPI -2008queo-

C0t4?4N /NAMES/ NA#4E(100) 20009910
C---PICKS UP SnUND FPO'4 PACKEO LIST,EIT94ER FINITE OR 10U"35-- ?OOBaqcaf

8OUNO=I .E7O 20009930
IF(J*GT*"T) RETUR~N - . --.-- nflng~knL
IR3=NAPIE(J) fiOOO0fl 20009950
IF(TR.LE.0*ORIB.GT.H9DS) RETURN--2090

BOUNn = BfU~fS(IA) 20009970
RETURN 2'a000qqan.
E ND 20009990g
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SUqPOIJTINF Cf1LUMN(JrflL,q) 20010010
C----omVEPSOnm APPIL 20-71

SrObjO44 /mnVrS/ TwFTA,flnJ,nmAx,OPMLR,0UALCP 2001002n

P4'4m'N ,STATr/ jne9~WKLJlTT~,IFgO~MJ ?Ocljc~0

rn4Mn~N /TnL;/ DJTOL,ZERfl,PIVTOL,'!TnL,PEQTnL,DFRTOL 2CO4

C! 4 MON IT/ M,L,t40L,MCgNT, TCO'CT,TIr,IPMASE,JQHS,IPT 
20010605

COmMMN /LIMS/ MAXTQY,NTRZY,JNrflPF,NCPMAX,NS'7AN 2006

COMMO4N /AI AL04A(101) /9~/ 8FT4(l 1) /C/ IIMMAMt01 /Df nELTA(111) 23fllOL70

C4WMmN fCnRFL/ JAPFJ(101b,JA(l1)1),JAK(1A-,)''AJ(1JOC) 20010A00

"04Om4 N jAMEIZ, NAMF(100O) 20CIOLQC

'ý OmmO)N f~JS/ 11)(1 ( V) 20C10100

Lnr,IflAL 9ASIC,,Ar(flIO,NUtLLKEY 
!J53

2G~i~i2u-

KE-Y(T)=t1OD(NAME(T)qt9).EQ*4 
20t101i0

tiDKT(J)Omr)(Nt~m4(j),tUoC00)/10 
20010140

C-----4.HCKS; 1ýLS IN COPE, TF NONE GET¶ý SOnME, TF SOME FINDS BEST 2toilbo

mTPY = 14NTPY 
;!CC10170

HA TY=VPDY 
Mt~y 010180

TF( JNCnPF.NE.0R GOTO 5 20zi90210

C---CHErK~ FID MOPE rnLIJMNIS ON DISC 2flC102i0

1. F*LL r)T'C(73) 
20CIO226

NTOY =0 
20CIC23i1

NO JST = ND js 
013240

!F( iW~nFOeoso) GnTO 1:.' 20010250

C 20010260

C----r-np vrrTnRc TN CnOOE ?OtA0?713

c; )o I 
20C102IL

C- PO ~rcrN'7 TF PE.)FrTll OP JUST DPOTCEP I)ISr, 20U'102qC

IFENPEJi.NE.0 *00. NTQV.'ý2.C) GnTO 50 20CIC3(C

---- PpIrc OUT OI1LU?4N 
20q10310

On 4- J= 1,JNCOPF 
2001032C.

r.)( J) =nfT( Mg Q( PT ) 9Aj i(JO
0 r) 20CA0370

40 Jr)RG =JOPr,+m 
20CiC340

Cl 
?0010350

C-----0W FIND 4REST COLluMN TN CnOE, Nnl,'-RAS1C nR WOUNDE!) 2001a366

Go omy~ 
2310I370

NOJS=C 
20c1ulgo

JOK<Tn= 
200103190

OT *vO 
2CjlC4U.'

nn fr] J=1,JNCO097 
20C10410

lFCJA~rJ(J).vO.i) GnTn 60 2001042C

jpDlS = jl%(J) 
20C10430

JTVPF=Mn0(NA'"'1J
0 05) ,lo 20134A40

TF(JTYP%7.FO.21 GnVn r0 200104560

TF(JTYPE*EO.I.) GO'fl 6010640

IF(JTYDF.FOD0) 6nfTfl 6C 2001470

JD)KT=N0 IT( JDOS) 
23C1'34Bia

Tr(JrOT.F~j.j) G-OTP Sv;2CO0

Tr(JPKT.rl.JPI(Tn) rOTO 5s 20C105C0

JKVY=rYFNJr(J0KTl 
?0010510

C-M--EW ni~rKrT STAOTED, FINF KEýY kNOf KEY PPTVE 2001 3152

Ir(JKEY.cO.0) rOTn 6, 2001151C.

PIIry=DJ(JKCEY) 
2001054G

JO,<Tn=JOIT 
29CIU7550

55 r)j O(J) 
203F
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TF(JTVPE.EQ.3) O=-ODJ (J) 20010570
IF(JPK-T.NE.G) n 0=n-PTKFY .. ~_______2..0D±1..A.
IF(D*LTs-ZEROf) NnJS=I+NOJS 20010590
IF(D.GE. )MAX) GOTn 6o 2QQ10600
DMAX =D 20010610
iCni = J210010620

60 CONTINUE 20010630
NcnRE=JNCORE

C---PESTnRE COUNT OF N0JS FR~OM CHECK IF JUST DONE -20010650

TF(NTRY*Fa.0 *ANn. NTGT.NCPI4AX) NDJS=NOJST .- 20010660
IF( D'IAX.LT.-OJTnL) GnTn 70 20010670

'Z --- CURRENT COLS NO-GOOD, Q~UIT IF' THESE APE BEST ?0016680-
IF( NTRYeEO.0) GOTO 100 20010690
GnTO 1 -. " 1L UP a--- __. 0.tl~

c 20 010710
C----RETIJPN WITH rOLUMN INDEX -- 20010720,

70 RETUON 20010730
c 200107.0-
C---NO GOOD COLS, nOTI#4UM 20010750

C- S--'AVE OLD COLUMNS - - - - - - - - -- 20010770
JNCOPE=Nr.DE 200.10780
PET UPN 20010790

C 20010800
E NO 20010810
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S'JRPOUTTNJE r)I Sr.(n 20 Of) top*?
C F VT';Fn 10/71 20 911iq0

r --- CH4CrKS DISC Fqp rnLU4NS, ACrFDTTNG t,'NPC'4, TF 'JOT ALL T'N Cn-F. 0184

C PETUf)*.I JWnOQE rnOLU"NS ANO 0QICrS, OP jN,!0pr=e 2Gb08rIO
r ----rACKFTS CAN T4J Pr TNTFO-MTXFfl WITH S04F Lns nF EFFICIENCY 20GC160C
C flUr TO M4ULTTPLF KrY 17EAWCHES 2,107

rOPM4MJ /I/ ?4,L,M-L ,MC,NT, ICO3T,TIC,TPHASF,JOI4S,IPT 200198R~J
('n4M(nN fl;TA'FI JOfncTPOW,JCOL,JOIJ)T,TTR~N,N~grJ,NPIF,NDJS 200108QG
rýl*mwN /TIL';/ DjrL7~,TTLý-nF~Lnq 20010~qco
C'VMOnN /PAIOAMS/ TMY,ITNtTNV,T\IV-,Kt,K2,KI,KC4,TTNCHI( 2C)C130
CrhMn~fN /LIMSIf MAXTr?Y,NTPY,J)NrCOPrNC-MAY,'ISC;A4 2001G'92J
CO~mMN /ripE/ JAlF.J(1IG),JI~ti1,JAKd~il),iJ(11Cr) 20CI~qO3
rClmmOIS /qASTS/ Tn~lTl(i01),KrYS(!Ll) 20Cj±q40

'flnmmnsI MAMPS/ mam'4 (ion) 20 1JQ9F)3
TNTFr,CO PI(T,PKTO 20b1 0970

LOCICrAL QASIr,AT'MTO ,NULL,f-HFK ?OC 1.09O

klULL(T)=Mn0(NMfiF(T)q1O)fEQO. 2c0 11u10
c 20011020

-ri~i'Fnp AN TNVCPT (TTPNJ.CF.TTNTI'IV) 2n011030
'A&LL rNVFPT(n) 23C,11ý4J

r 20C iioqU
C----ALL TN COnQE, NC--RX SET IN L- 2 CC11V

TF( P'T.LT.MCD4AX) GnTn 20n ?001107q
C---ArCCPT t COLfNqCm- rntS, 9FST AT TnQG, NEW AT jnPG, (TCOL,JCýL) 2321iý)Pa

NllrH=NT /NC0MlX/4+1 ?001liA0
NJOJ=PTn=JNCOPE=C 20011110
j vprc 20rit 110
JCOL~t 2J3211120
I tVG'4 2CL11130

Tr.')L=220611140
P'l r)P r ;)2nf ll050

CALL !'JnOS(JNT) 204i111fCQ
NRCHS = (NTGN9CH-l)/fNPrH 20%~1i70

C ~200M1iD
r1l 1C0 Jg'!H =1, M~rc'*i 2C~illqa
DJOLPý = I.E3c, 20i-11?7Lt
9n0 Vj' JFqrH.= 1,49'W 20 01 1210

C----ATr"4 CýYfLE, HEYT Cr'LUS'N iJ'T 20011220
JNIT= t+'40(JMT,NT) 200t1270
JTYDF =MrOnf KA MF (JMT),It) 20011240

C---- -SKTn N'JLL, clRSIr rOP K'TY rfOLU'INS 20011250
Tr(JTYO)E.FO,2) rnOTO 100 20C112FO
TP(JTVOr*.EO.i) GVnTn 100 20011770
TF(JTY~fJ.F)I.P) GnTn ini 2001128J

C 200112q0
C---TF If,' A GUq PACKrT, rFT K(EY 20C13600

D(T= N09(T(JNJT) 20(1110
IF( P<T.F1.0 ) CTn >O 2CC11320
IF( OIlT.rr0.*KT0) rflT( 2j 20011330

C-- -J~AN UNUSED KFY c~L0T 2CO1134.0
J~rY=K7rYF.J!f( 2CC11VqC
TF(,JK17Y.NFJ) rnTn 1r, 20011360

to) t"Cpr=1+NCnpE 20'.11370
J~ry~grflrlF 200113 0~
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115 KnPVr. M*JKEY-M 20011390
CALL I NPCKD (KEYS(PM0I1/110 vAJLKOR.GtI),gJKEY) ... -. .--.---.

rJJ(JKFY)= DOTS(M,9(IPI),AJ(KORG+1 ) 20011410
PK'TO=PKT - 200114.2.

C 20011430
C---N.IW GET C'JLUM4 AND DJ, 20011440
20 CONTINUE 20011450

C AL L INt(INT 9 AJ (JOZGti) , JCOLJ -l 4 &&a
OJ(JCnL)= DOTS(",P(IPIhqAJ(J0RG+l) 20011470

C, M ~ 11480
C---CORRFCT FOR PACKET AND BOUND EFFECTS 20011490

DJMEW = OJ(JCOL) -- 20Z.01500
TF(PKT*NE901 DJNEW = DJNEW - DJ(JKEY) 20011510
IF(JTYPEeE-Q3)DJNEW!.=-DJNEW.. 212 . - .Z 11h520
IF( DJNEW.LT9-ZEPn) NT3JS=i*NDJS 200311530

C -2001.1540

C---SFLECTTON STAGE TNTEPCHANGE REST FOR NEW 20011550
IF(nJNEWGE.OjnLD) GOTO 100 -20011560

ojnLDflJNEW 20011570
I=ICOL - -.- - -- 20 a01.5.s

ICnL=JC3L 20D11590
JCOL=I 20011600

I=TOPG 20011610
InPG=JORG .. - -20011620

JOQG=T 20011630
100 CINTINUE -2n i. 2i fluj4fl

C 20911653
IF( DJOLD.GT.-DJT0L) GOTO q999. 20011660

C 20011670
C----PRESERVE THE REST 2.0 016.80EB

JNCOPE=I+JNCOQpE 20011690
Ncnf 'E=1+MCnPE *. ..--. - 2n1al

ICOL = NOORE 20011710
IORG = t4'ICnL-?q.. 20011-720

99q IF( NCnRE.GE, NCQMAX) GnTn 110 20011730
1000 CONTINUE 2. - 740

110 CONTINUE 20011750
IF(JNCORE,.NE*0) J'4COPE=NCORE-1 - - 2801,,1760
GnTn 500 20011770

-- 200l1780
C---ALL IN CORE rASE, RFAI AND PRICE *20011790
200 IF( JNCORE.EQ.0 ) GOT0250 . 2001MBUG

JNCPnE=0 20011810
GOTO 500 . - . ~.DI2

C 20C11830
250 CONTINUE 20 011±840

i O~R= 20011850
00 300 JNTI,9NT 20011860
CALL TN(JNT,AJ( JflPG+1),JNCODE+I) 20011870
rF( NULL(JNT) )GOTO 30.0 -2.0 0 1±AAD
JNrnPE= 1+JNrCOQE 20011890
DJ(JNCORE) =DOTS(M,8(10I), AJ(JOPG+I)) Ml0U1900
JnRG = M+JnRrG 20011910

300 CONTINUE 2afili920
GOTO 500 2001930

C Pnn- 21019A
C---DIAGmflSTICS IF K1021 20C11950
500 CONTTNUF 20011960
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IF( mfl (K(q,2-9).NF.r ) EJUPN 2~l7WR I Tc(Fir5o ) (JA(J), OJ(J'J, J=I,,JNCncr 20VOil8qc
51F~Ih4MT(* f)isr-PPMVTOFOfjR~( 15, IFI-.2 31320011qQo

OETUPN 
20C120COcJr -

2001?010
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FUNCTION D0O.T 0_W.tX,2Y) 20......... ..... 020_
C ----- INNER PRODUCT OF W AND Y 20012030

DOURLE PRECISION SUN ... 20=204.0
REAL X(1) Y(1) 20012050
SUM=.0, =0D121fM0.
or 100 1=1M, 20012070
IF(Y(I) ,EQ,0.0] Gn'TO 100 ... ... 0 1 0 0
SUI=sUt÷X( I) *Y(I) 20012090

100 CONTINUE 2 20012100
DOT = SUN 20012110
RETURN .200iZ12(0

C 20012130
C-...SITNGLE PRECISION VFQSIrN FORSPEn) .. . .. .. .. 012-1

ENTRY DOTS 20012150
nnT=0.0 . 20012160
00 200 I=1,N 20012170

200 fOT=DOT÷X(I) 'Y( I) 20012180
RETUPN 2n012190
END ...... 00 2 l
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r - 'Jfn VELPSTnNh 4OPTL/71 20 -1 ?2?0
r~rP4Pnr~i /fl8OA"S/ T-fX, TTN!TJV, TNVF ,K1,K2,K', V4,K5 20C12230

'V4PmflN /T/ M,,OrýTl~-TT,-AFJH,- 2'901?7'S0

r',4~ M~F/NC~l 20P1 ??7rj

,V4MIN /v~E1 r20)120)

r 1,4mnki /r)jw n J(I fln) :c1ý7c
rnATA IAPAqALH/A T/HFA/, ftAMmftf5HrA4MA/ , 0T/?d-r' 2ýý1?310

9Tft AJOEJ/rHJADrj/ AJA/?HJA/ , tNfMF/d4""Amr/, AR-;TS/SH9a-T';/ 2cG123?c
r'ATf IrcTA/nFHFL Tft/,ArIU/2HrlJ/, WYr/34K-v/ 202C1233C
r'1)mnNIh /?RS/ OHSIrn(lf) 2,-123L0-

r~eLL mrS Cr(4rHESrflpFf AFTED rM'u' PF LO SYSTFm 0c?3

4-tTF(F,,P) (NAME(J) ,J~t,NT) 2-9A

WPT~r(%ý3) nnFtpft .CQ

WOTTr(Al) It K FY 2GUA241fl

WOTTr(6,,3) AJA 20L.~

WOTTr(6,2) CjA(j).j1j,j~rnoFl) ?0L 1?4'4C
WfTTF(6,-) A JA P-J ?flCt?4q

WOITF(6,T?) AFTA ?n?0

W-TTE(6,,1) (-FA (ftJ),J=I,MD) 20971?5?',
wOT T- ( 6, ) Ar'LAMM 51

WOT~TE(61) ( f, M fM 9J.19t4 20ý11'57O

F1-TTE(r,,) (r rL A(1) Jý1)?r Li c~

CAfLL 44tOnUT(n) ?CLJ 2~ra
Ct --- C IIF 22 01?F.10

WI>1TF(T) I O2F1
QETUOI 1?rb
F N r) 2 cc1?I,



SUBROUTINE EXITS ___2001?£6 aft
COIMMON / CV7 NP~hSE,NFI,CFX,IOPT,NOP,NtIps,NEWXZ 20012670

C---ORIMAL CALLS THESE ENTRY POINTS AT THE END OF EACH PHA5 -. M00Z680
C--------------------------------------------------------------------------- 20012690

ENTRY OPTI -- 20i12J-M
NPHASEIl 20012710
RET URN 201 M

C--------------------------------------------------------------------------- 20012730
ENTRY OPT2 - -2DR~274fl

NPHASE=2 20012750
NFI = i .201L276D)

CALL STATUS(40HPPIT4AL--ENo OF PHASE 2--OPTIMAL )20012770
RETURN

C--------------------------------------------------------------------------- 20012790
ENTRY UNBNO 20 0128.00
MPJHASE=4 20012810
CALL STATUS(40HPPIMAL--UNROUNDED SOLUTION -2D0128?0
RETURN 20012830

C--------------------------------------------------------------------------I =2012L40o
ENTRY NnFEAS 20012850
NPHASE = 5 200t2860
CALL STATUS (I0HPPTMAL--MO FEASIBLE SnLUTION )20012870
RETURN 20 Z012680

C ---------------------------------------------------------- 20012890
E NO 20012ZC1D.



U'z~QflUTrN'E FFa'~r4(pJ ro1)

------ rin /oSf)N akPRIL/71 20 a1?q2L
C IV NC'JPOFNT TIVr~cr 9 OHS, Kry ANDi Pnl]NnfS TN CAMMA 2C2l

C----r4ntjTFS !IiQPflNT cnL'ITTnN 9ETA, -ýif*O fNEIWF-ASTqLES NorFe 20C1~q4Q
C----IF RvTA TNFFAq, ArflS A'4TTFTCTALS 010 RF-V-PTI. Tn PHASE-1 ?901~?qrD

rn4mfn /fA~Mi TmaX.ITNINV, INVFKI,K2,K¾1(4,K5 23V120cM

Cf'4m4nq /STMTF/ JonS4 , TP0w,JiflLjnOTTTPJ,~lEj,NDIF,ý'0Js 2C(1297i

rOMMO4N /94STc/ Tn~8zTc:(13),KFYS(lCl) 20 Li2qA0

ri4MnmN /TflLr/ JAr)11,A11gJKl1,J1.( 2CC13010

C1)MMON /TDL9'Jl/ njPFnPVnT~~PnFT' 2fl010302

r ri-4flN /mAm'4-,i mAt.4F(100) 20C1 3r40
rl'4'Ir)N /OHS/ ?WNZ100) ?C 01350
LflG!CAL KEY 20C13Of60
PEAL 9(l)

ITP(J)=4fl0(TlaSTqfJ),lC0) 20013L90

i<EY= .FALSE * 2EC13110

9rITA(M)t4 .0 20C-13130

C ---- V4PUTF ECFErTTVF QHc TN r.AmmA UlzIMG KFY ctOINI)S ALOFA1)Y THFPF 2Gt1li4o

Or)l 2C T=1,M 20 Ci 3lq
?0 G4AT)=+;Am9A (T)+O'4S(I) 20C 13160

C---CyrLF FLc'MENkTS O~F SnLUTTnlN 2Cu13173
NOTF~J 2 U 131 RU
"',UmTF=D * 20CIII90
qNr)J=I .F7G 2Q1201G3(
TlP~Gx1 20'2.3?10

01) ICO T~lsmml 20L1323G
SUM= 0T(M, R(TnL't,), 17A4M8 ) 2C013240

RELTA (Ti =SJ4 200123?c~o
TOq 'm*TtIPI 20121 2612
Jr)UT= IIIASTS(T)/1--l 20C1-j270

TF("nS~.FQ.3) GOTnrr SC OC1 32RO
C---CrHEr:K YJrnUT LESS THAM rtnAUNr) 20)01 t2qD

RNn1) = RflUktf(JflUT) 2 -' -11 7fC C
TF( SU'4.LF.RNflJ,7FPn) rnro S.ý 2CC13310

C-----9UN1) VTOLAMF), oFmn%/E nnUNI) Amnf TPPAT A; TNFFAS XJDUT ?%L13320
TFVMr"f)mC¶,13).r0.[) WPTTF(6,iGI) T,JnUTStJM,RN1)j MVf11130
CALL SFTnNfl (JflUT) 2Zu013341)
"r!TA (T) =FT8 I) -RPD'J 23 :13356
C1)Tn 60 20C133FO

C----CHECV XJnUT PnITTTVF F19 NflN-FOEr OMWS 2001 ¶370
50 IF( ITO (T).FO.'l rn~TO 1t00 ?012(l33R

IF( n%7TA(I).Gr,-7cpn) rf)Tn 13) 20Gi33qO

C--- N1FEAST9Lz- 81) AOTTFICTAL Tfn KTLL Eppnn AND OTV1)T TN 20%"134L0
IF(mnnf(K7.l3).EQ.C) WPITE(c6,131) TqJnUT,7U'4,9N1J 2JL11410

55 CflNTT'4Ur 210013420
CALL SETPNrk(-.JfUT) 20013430
RETA(T)= -OFTA(T) 2CC13440

63 lifIFzi+NQIF 26013'450
JDI<T~o ?0013460

TF(jnjT.LE*%NTI JOVT~!PKT (JI)UT) 20613470
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TF(JPKT*tIE.0) KEYS(JPKT) =KEYS(JPKT) -1 20013480
SU4IF=SUMIF+.BETA(Ii - -- 2ZA.1..3J9 a_
T9ASTS(T)zi00*(100+jnUT+NT)+MOD(TRASIS(I) ,103) 200135CO
DELTA(I)= -1. 200)13510
IF(JinUT.GT.NT) DELTA(M)=.e. 20013520
CALL 0IvflT(I,R,DELTA) .-.-- 20013530-
DFLTA(I)= 0. 20013540
DELTA(N)=l. - Dl15
IF(KEY) GOTO 150 20013560

100 CnNTINUE -- 20013570
101. FnRMAT(* rNFEAs--pow'15' CflL*15* VALUE*E12.4* BflUNO*Ei2.4) 20C)13580
:---CONSTRUCT COMPLETE SOLUTION FOR KEYS IN BETA('4+i)-.-*h.. 20013590

TF(L.EQ.0) GnTO 151 20013600
BNOJ=1.E70 - V201)i&l~
KEY=.TRUE. 20013623
Do 150 K=1,L 20n13630

C----CHECK PACKET HAS PASTC COLS 20013640
SUM= 0.0 20013650

Nq= MnD (KEYS(K),100) 20011660
IF(NP .EQ.0 ) Gn Tn 115 _,-.. ~ ... _._2.0t367o

C---SUM BASIC COL VALUFS IN PACKET K 20013SA0
D0 110 T=104 20013690
ions= TBASIS(I)/1C0 200137(!g
IF(NPI(T(JPOS) .EQ.K) SU'I=SUM+EETA(I) 20013710

110 cONTTRUE 20013720
115 RETA(#49K) =R145("+K)-SUM__ _.-. ~20C)13730

TF (BETA (4+K) eGE .-?EPO) GnTO 150 20013740
C ---- NFEASrRLE GURl, MUST BE EssErJTIAL, CHANGE TO BASIC ROW I 20L13750

JOUT=KEYS(K) /100 20013760
TF(mnD(K3,13).EQ.G) WRrTE(6,111) KoJOUT,9fETA(M+K),BNDJ 20&13770

II1 FORMAT(* rNES-U*5 CtILe!5U VALUE*E12,4* ROUND*E12.4) 20n13780
CALL KEYCH(jnUT,I,,P) - -. _-- -- -_2aaI~379fl_

GOTn 55 20013800
150 nONTTNUE 20013810
151 CONTTNUI! 20013820
C--- TOTAL INFEAS1931LITY 20413833

BETA(M) =a 20i013840
no 160 I=1,Nmi .2.. --. ~- 2003850
IFfIPASIS(I)/100,LE.NT) GnTO 160 20013860
8ETA(M) =8ETA(t4)-RFTA(T) 20013870

160 CnNTINUE 20013880
C ---- NDICATE PHASE 1 200138QB

TF(A8S(RETai(M))LT.CTOL) GOTn 20C. 2001391
I0 HASE = 1-- 2l0 1.391a
rF(MOfl(K3,13).EO.C) WRTTE(6,1991 SUNIF,RJETA(M) 2GC1392D

199 FORMATI' TOTAL INFEASIBILITY'E12.4' PHASEi COSTOE12.4) 200)13930
C---ADJUST !nST Pnw IC AND nRTGIN IPI 20013940
200 IC = rCnST 20011950

IF(IPHASF.EQ.1) Tc = M 20013960
IPI=1+M'IC-M _ .- --.. 200139-70.

C---PRASF I Ct7ST IS FOVALITY ZERO IN PHASE 2 20013q80
T9ASISPI)=I00*( IBASIS(P4)/100) 20G]13990
IF(TPH.ASF.Efql1) TqASTS('q)=IBASIS(M)i3 20014000
PET UON 20014010
END 200140?0
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Sý'r'%OUTTPIC I NVr PT (f) 200140?0
------- rUR V~srm-,Tn APPTL/7t 26j14643~'.

Cfl'4M(h /PlUmnifl "flh7Mfl;(13011,IT90'; (1ý' , Nn S 2drjI4C(
r nl4mc% ,/TaTF/ jnnc, TPflW,Jf.L,JrIJT, TTI, NIP rJ,0N]Tr,tIflJq ?0CI4C00
f'Mt~nN /TnLSf ()~L-~,ITL-TLDOrLn-O M(14G716
rý n4MV m --ýl 0QftfS/ TMX,ITNTNV,I1IVF,K1,K%>-,i(l4,TTmr'4K ?CC,14LAG

C n 4 M'4O~ /A/ AtLD4A(I(,1) /R/IFqTA(l 1) 101 rAMMA(10111 /g/ ~'VLT5 (ILI) 20C141(0
f'n~m'KMPl /11MS/ MAYTPY,NTPY,JtlrnPF ,NCPP~'Ay, Is,ýaN 2GL1412.0

^0l4MOnk /NAMF'cz PNcm(1(00)2ý4

rjCF&L R(l) ?Pfl141I)D
TNTFrO PKT,PKTfl Ub~141 7 0
Ln-TCAL r3Aq;T,AT-'lll ?9J ;14106
TTn(~J)=IOqD(IaASTI"J),100) 2OC1410C
MDPKT(J)=Mnr(P~IAMF(.J),tC.009Ju)/10 ?04~

C -- -NVEPTS CUDOrF3T PIACTC VFCTrOD ANJ1 AfJUST- rn n10LNnfS ?2014?1')
IF(TTRN.LT.IT NTP'VI OETUOM 20 ~14220
rCfLL .4E;;G(4(.i.TMVFDT )2OC1i 42'RD

r--- TTV8PTTIN n'F 'JEYT TNVFOT ?Ofll4?14f
TTl'ITf'V=TTI`rQM~ VF 2C £142C0

Cl 20fr;14?6C'
TF(L.EO.C') 5rn~Tn j' 20C12i470

r-- f~'~JNT kfTVZTNM I(EYc Trn NKMQ A~d! rLEUAP rI~AcTl 'IJNT 206142Pi)
<NIK =0 20214?o]

0 030 c; T=1,L 2 ( 2411 (0
<K=KFYS( fl/l0C 2C C1431G
IF (K.cr).ri) NMN1(m+j 70n1j4320
KEYSfI)=t0* 20 214333

5 "A`NTTNUE 20 C1434C
T~fNM,(4r-Qh0) rr3TVn 15 20C143rF0

r---FIOqT ';CAN 96STC rflL'- FnP KVy rA'Jr0IflATF; 20rl47E0
iT ArC' 2CL'437J

r, rfnMT4%Uf ?C 0143PO
r.0f 1,^ J="CNT 200143n0

TF(K.7rr,.011 ClTf l r 20014410
JTYOF=M00(N4ME(J) ,10) 20CI442.G
TF(JTYDE.NF.JTAr,) rnTO 10 20ý144?U
TF(KFYv(KICD.NF.C- (CO'Tn If P P014440O

C- FTrOLtJMN J KFY TN nACKPT K ANO PrnUCE COIJNT NKM 2LCI4t.50
KFY';(K)=100'J 20t 144A'0
CALL SETKEY(J) 2CC14470

1a C'V4TTNUC- 21 144qC
IF(NKM.ErO.D) r,(lA 19 2 C C145 ( 0
IF(.JT&C.NE.2) GOTO 11 2CC(14510

r --- JO rn XmTJE FQvF rf'L'MNS 20 G1'.20
JT AC=t 233145')
COFTO 6 2CC1454G

11 'ON)ITTMUE 2GC14q5L
rVll-t FP~flQ(4LHTm%,rPT--,;Vc9Al. K'rYS UN'4AP.ZEo-CATN COO, 2GC145AO
"CALL FqrADE(fl) 2C 141E70

C 2C01l4qR0
r---WI'JLL 9AS;TS EYCEPT rorn POFE PnwS cýAVT~r, TY*ES 20014500D
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I1S Cfl4TINIJE 211014.600

DO 20 T=1,4 20014620
G 4~4MA( I I=0 .0 .. ~20014.630.
ITYPE=mnO(I9ASIS(T ,tCO) 20014640
IF(ITYPE.NE*3) IPASIS(I).=ITYPE -.--- . .20Q114650.

C --- SET U0 UNIT BASIS AND ZFRn RHS 20014660
00 19 j=19" ____ ~ flo

19 B(IOPG+J)=0. 200146P0
R (IOPG+I)=i. 0. 20j)14690

20 !ORG=TORG+M 200147CO
C--RESTORE P4ASE1 LOGICAL -- 2001-471Df

TRASIS (M)=1Oa'MC+TTYPF 20014720
C .. . . . . . . .20 0147-0
C---CYCLE COLUMN NAMFS, KEY COLUMNS TO KORG, nTHERS TO JORGI 20014740

J nQr,=M'JNC OR E 2~0014750
I(ORG~jnQG4N 20014760

C---PKT IS CURPENT GOP PACKET, PKTO IS PACKET OF LAST KEY 20014770
PKTO=0 20014780
on 2M JNT=1,NT -- 2=41'.7.0

JTYPE= MflO( NAME(JNT),10) 200148n0
TF(JTYPF.LE.1) Gr'Tn 200 20014810

C---GET T'41S 9ASTC/SOUNDFD/KEY COL TO CORE 20014820
JPOS=JNT 20014830

10 CALL IN(J0OSAJ(jnQG4-1),jNcnRE,1) 20014840
PKT=NDKT(JNT) - ..- 20.fl4.&~ff.fl
IF(JTYPEGE.3) GOTn 150 -20C14860

C---BASIC COLUMN, IS KEY NEEDEn 20014870
IF(PKT.EQ.O) GnTO 120 20014880
IF(PKT.EO.PKTO) GMTn to0 20014890

C---GET KEY AND RECORD 20014q00
CAL L I NPCKO YS(K)/00,A K ~jJýCRE Z) .-... 02D .1 9 q.

OKT O=OKT 20014q20
C----REMOVE KEY CnmPnPNENT FROM COL 20014930

100 00 110 I:1,M 20011.q4g
110 AJ(jnRG+T) =AJ(JOPG+I)-AJ(KOPG+I) ___ 2001495U

C---TRANS;FORM Tn CUPRFNT BASIS 20014960
120 InQG=1 0Vll.7

Don 130 I1=1m 20014980
ALP,4A(I)=DflT(M,B(TOPc,),kJ(JOPG41)) . -- ZD10',990

13C IoqG=IORG+M 200150600
C---FIND REST ROW TO PIvflT -20015010

TQOW=0 2005020
rALL PIvnT(IrRnw,9, ALPHA) .. . . .__

rF( IROW.EQ.0) GnTn '00 200J15040
C-I--NCRFASE COUNT OF BASIC COLS IN DACKET . 200±5D50.

TF(PKTaNE*0) KEYS(PKT)=KEYS(PKT) 01 20015060
GOTO 200 200[15070

C 20015090
C---PICK UP R4OUND OR PH$ OF PACKET- . a~ -- - .~ .- 15.09.0.

150 IF(PKT.NE.0) GOTn i155 200151C0
qNoj~aouNo (JPOs) 2001511.0
GOTn 156 209151910

155 F3NDJ=RHS(PKT+M) .20015130

156 DOn 160 J=1,M 20015140
160 GAMMA(J) = GAMMA(J)- AJ(JOPG+J)*PNDJ .. --. . fligi5±a.
200 CONTINUE 20015160

C . 20015170
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C----nmP4LFýTF 9AST4; WTTW AOTTFT(CTALS ?C5p
-r-- r -- lnNT LOr.!rLS Til AI 2 00L5iq0

JLzO 
20*:A52-1

9'1) 210 I=19M 
20( 15210

TF(Mn(TcASTc;(T),1.C) .NF.J) JL=Jt+l 
20(15220

tP( IIW8TSM/I)/iCoNC.C )GOTW' ý!I

r ---- MA &1 LOGICA'L !qU'¶TC TNSTr-AD 
26CIS252

11S'()In*LT'cSI 
?06152AC

r,ITCo 21g 
20CL1-27Cj

~?C c (ýnNTT,4Urp 
15?8

T Q S S (1) I CC 1 1,,) 4 TR S IS T20A52
0C

213 r')tNT T UF 
2 0 v1'5 3L

C---- - tirl) AiRTTF!C!&LS NFiVI' 
20015310

fOn ?20 T=I,tA 
? 0 )II 3? 0

2??n fLTA(T)=D.n 
2CL153!3

9ýf:LTAM=)1.O 
230153'.

flO 740 r=, 
20C15350

TF(IIRASTS(I)/t0C.1P.MT) (0Tn 4C~ 200153f~0

r --- ONE i,,E~nFD "W T 
015?

r0cLTB (I)=. 
20- 

* 03A

nnO 230 J~tgM 
'00154C00

23 Tnr,=Tnr.P 
20 ',115420

')rLTA(T)=C.O 
2C 015430

'AiLL -T~nT(T,q,ALfrnh) 
?00O1'440

24n r)MTTMUF 
2:3 514ý;:

C 23 15S4EO

C----NrW UJSE ANDP GlAtmA TO rET SOLUTTO~f To n;TTA 2COJ5470

rfkLL FFI'tS^H(R) 
20Ctv;4PO

r'E T UN 
20Ul5400
2 0L 15 5 L
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SUqQnUTTNE lOCKnLt ALP~ks NAME) 2-- -021.f.15511L

C ---- U VERSION--APPIL-20-1971 20015520
C---WRITES TWO FILES OF A MATRIX TO IISC IN STRAIGH4T OR CACKEO FDfRMZ0015530

COMMON /FILES/ TA19TA2,ITMAP 20015540
Cflt44flN /I/ M,L,MPL,mr,NT,IcnST,Ir~,IQHASE,JRHSIPI -- 2f0.15550
CommnN /ROWTYP/ TpOWTP(101) 20015560
COMMON /LIMS/ -MAXTPYtNTRYJNCORE.,HCRMAXd4NSCAN .
cOmmON /COPE/ JAPEJ(101),JA(101),JAK(101),AJ(1000) 20C15580
DIMENSTON ALPHA(1)vIO(iO0)hD(10G) 2015590
COMMON /8/ ftL0I6(100) 209i56120
DATA ZERO/1.E-i~f - 2DO15612

C 20015620
ENTRY OUT --- 2D0056.3f

C------------------ TO DISC FILES IAI/IA2 20015640
C 20015650

IF (KOL.GT.1) GnTO t0 20015660
QEWTNTD 1A1 20615670
PEWINO 1A2 20015680
KO)Lt=KnL2=0 .---. 28015693

C 20015700
C---STRIP GURS AND PACK FOR TWO FILES 20015710
10 J=K=C 20015720

DOr 20 T=I, M 2001i5730
IF( IRnWTO(I) Ea.4 IGnOb 20 20015740
J=J+1 . .-. -_____ 2t5750
ALPHn(J)=ALPHA( I) 20015760
lc(A!'S(AL0HA(I)),LTZERfl) GrPTO 2:' 2001.5770
K=K+i 20015780
TO(K)=J 200.15.790
fl(K)=ALPHA(I) 20015800

'0o CONTINUE ... ... 01M
NAME=KOL 20015820
WRITECIAI) KnLNAMF, (ALPI4R() ,I=iJ) 20G15830
beQITF(IA2) KnL,NA"F,K,(ID(T),O(I),I=1,K) 20015940
QETUQN 2001.5850

C 200158AO0
C 2-n .- - . -. . . 2 f± 87o

ENTRY IN 20Ci588O
C----------------- FOR NOPNAL COLUMNS FROM DISC IAi 20015890

DO 100 JNT=19NT 20015900
IF(mnr1(KnLi,NT) .NE.0) GOTO 110 200.15910

99 REWTND rAl ?0015920
REWIND IA2 .. ---. ---- 20015933
NSCAN =I4NSCAN 20C15940

110 9EAD(TAI) KOL1,NAA4,(AL0HA(II=1qM) 2D0 15950
IF(KnL.LT.KO)Ll) CATO 99 20015960
IF(KOL.EQ.KOLL) GOTO 101 i 20015970

100 CINTTINUE 20G15980
GOTO 300 -- IU9-9.0

101 COnTINUE 200ib000
C--- UDOATF RECORDS AN!) TRACK DISC LOCATION IN KOL -. 20016010
120 CONTINUE 20016020

JCOL=NAME 20016030
JA(JCnL)=KnL 20016~040
JAK(JCOL)= NAAM .- U -. -2D6a5.%

JARFJ(jCnL)=0 20016060
RET URN - 20016070
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C

FNTOY TN0O 
21oSqC-----I GPT21Ci10CC- O FTTHF INOUT Frir 0flSjTjrn 2CC16t10

'OETUPN 
PL6?C 
2061614ijr 
20016,1SOFNTQY T njrK Q 2CC16lEC

C -&UXTIAPY FILE F0IP KEYS 20516175,Ol ?rO JNT=1,NT 20'.21'~iF0
IF( mfl0(KflL2,NT).,NfF.r) GOTO ljqq2GR9

119 DCWTWII Tft2 20C1r,2CO

TF(KnL.LT.Kf)L?) NlTn 195 2662IF(KnL2,!23.KnL) GnTn 201 2016"1?M
200 "OnNTTNJUF 

20[1624~0rrITn 300 20016?50
?it V~nNTTNUE 

23CI,62FO
C ----UMPArK n To ALPHA ?Cc16z?&

no00t '1=0 
2OC1F62AG213 ALDHA(T)=0. ?0016?qo

TF(,(.c0.f) r!0Tn t~rl 20C1616-0On 220 t1L,K 20fC16310
j~!lnT) 

20rA16320220 AL4HA(J)=0(I) 
200t1A30r~rnfl t?C 20C16340C 20016150

r --- rDOURLr 
20C16360300 ('LL F-opnq (4~n-rL NAT Ln'fATED IN NT PF~IVcz 20016370"rALL ESrAPE( q 20(16380
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SusQOUTINE I(EYCH(JC0LIQOU,9) _____ ?L01,6400
C---- GUR VERSION APRIL/71 20016410

C'M4~4N /1/ ML,NPL,MINtT,ICOST,IC,TPt4ASE,JQHS,TPI -2001.,64ZO

cfl'mmN /RASIS/ IRASTS~ls.) ,KEYS(l0t) 2001643C
coWmflN /NAM4ES/ NAME(100) 20016440
cflmmnN /A/ ALPHA(IBI) /g/ 9ETA(131) /C/ rAM'4A(iOi) f'OI OELTA(101) 20016450
REAL 8 (1) - U0i.1i40D
NPK(T(j) =mof(NA'4E(J) ,100000) /10 20016470
1T0 (J)=mnD(TBASIS(J) ,100) 20016480

C 200164~q
%----INTEPCHANGE KEY WTTH FIRST BASTC COL IN KEYS PACKET -2(01.L650&~

C RETUPNING ROW OF NEW BASIC COL (flLD KEY) 20016510
jcflLDK= NPKT(JCOL) - -.2001652D1

C---FIRST RASTC CnL 20016530
n~O 10 T=19" 20016540
JKEY = TRASIS(I)/100 20016590
IF(JKEY.GT.NT) GflTn 10 70016560
IF(NPKT(JKEY).Eo.jCnLPK) GOTO 20 20016570

10 CflNTTNUF 20016580-
CALL EPQOQ(4OI4KEYCH--ESSENTIAL PACKET NO BASIC COL )20016590

CALL SCAPE20016600
C ALEC~ 20016610

C---RE-DIFFERENCE 4VZIS TNVERSE TO MAKE JKEY KEY 200166?O
20 TROn = 1 20C16630

JORG = '4'IRDW-M -- O660
00 3C2 J=1,4 200t6V~n

303 g(JOOG+J) =-P(jprt,+j) 20016660
T0OG = 0 20016670
00 50 T=1,94 2001-6680
IF(I.EG.IROIE) GnTn 50 200166q0
I'3=IRASTS(I)/10 -200I6vC
IF(TR.,GT*NT) GOTn 50 20016710
TF(NPKT(IB)oNE*JCOLPK) GOTO So 20016720
00 40 J=j,M ?0016730

4.0 qJnG+j)=(JnRC.4J)-q(InRG4J) 2 001~6740
50 IoPG=IORG4M 20016750

C __20 Cl6760.
C---NEW KEY is p40w JKFY 20016770

CALL SETKEY(JKEY) 20016780
KEYS(JCOLPK)= 100'JKFY4 MOrO(KEYS (JCOLPK),100) 20016790

C---COL JCOL IS NnW SASTC 20016800
CALL SETRNB(JcnL) 20016810
I8ASTS(IROW)=100*JCflL+ITP(IRflw)

C---REARRAt4GE SOL'JTTO'4 2C016830
MPK=M*JCOLPK 20016840
SUM=ALPHA( IROW) 20016850

ALPHA( IROW) =ALPHA (MOK) -20016.860

ALPHA (MPK) =SU'4 20016870
SUN= BETA( IrOn) - ~-

BETA(IRnw) =RFTA(MPK) 200168q0
RETA (MPK) =SUM 20016900

RETURN 20016q10
Emfo 0162
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FUsorTION KEYFND (PVT) 
2 C 1q3

rnmmPON /LtM4z/ MAYT PY,NTQY ,JN'ORE ,NC'QtAY,NSC4"201;qs

C14MON /NAMESf N'kPF(101J) 
2C6

PrOmmnki /RAS1i; TPA'TS(1M I KEYS (101) 2G~i6970

TNTFrfE* PICT 
2CCII69AG

ND'(T (t)=Mflf(NA'F( TI, IDCOG) /10 
?aot6P99fl

r----- CVF~t" OArI(rT NO. PKT, FIND TTII KrY TN CO"nE 2C'ý1702i0

TF(PKT.FrlC) f, n ICC1 20G17C26

Kcv=KEYS (DIT)/1~ (U 
?00lT0'

TF(JA(K).ErQ.KlY) r.nTr' 30 
2rC1705C

?a CnNTTMUF 
?0017060

KFYF~r)= a 20017070

OFTUON. 
290107QO

3j KFYFNI=K 
213 bjloq

PETUP4 
20C171(0
2CL,1711L

C----FmnA THE FIRST KFY WTTH NO rCOLUMM~S IN Cn:;lr FnP CK'qC'(?'07

1jý on 130 I(:1,jmrOPF 
2t'LA7130

JA'(=J4C(K) 
20CII14C

IF(JTYPF.'4Fk) GnTn 130 'Ont?160

jDh(TzNPKT( JAK) 
20.A1717

or) 1?0 J=IjJnPfl 
2'10171R0

J AJJ.A Ci) 
20C171OG

JTYDF~mnnf(Nam%:Ajaj) ,10) 
20C17200

rF(JTYPE.E1.4) (G'Tn t?3 
2O0CI213

IF(J0KT.EQPJPIT(JAJ)) rnTO 133 20G17220

120 CONITTNUrE 
20(iV?30

r~nT(n IL 
20[1724C

110 r'nNTTNUr 
20C1 7250

KEYFFN3=3 
200172PO

DET(JON. 
2C&17270

V* N9 
20CI17?80
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StJ99OUTINE MAOTN(PR) ____ 2 0 kL??_

C---GU9 VERSION APRIL 20/71 200730

C-800SSPECSFOR RUND/BASIC/NULL/KEY VAPIABLES AND INVERSE.IF DRESE20017310

C ---- 0 TIONALLY CALLEn REFnRE INVERT 2072
COMO /TAE~JP(':!,I POW, JCOL, JOIIT, TTQN, NREJ, NOIF NDJS __ 20017330

CnMMON /BASIS/ TRAqTS(101),KEYS(t01) 2001734.0

CIMMON /A/ ALPHA(101) /g/ 13FTA(IfI) /C/ rAMMA(IDLL O.D JlELTAk~j..G1J2OpiiU 5L.
CnmmON /rf M,L,M40L,Mr~,NT, ICOST, IC9IPIA4AEJQHSIpI 20L17360
COMMON /FILES/ TA1,1A2,IMAP 20GIZ~370
COMMON /IMPUT /INPUT, TNPUTM,1NOUJTN 20017380
COMMON ITOLSI OJTOt.,ZERnPIVTOLCTOL,0ERTOLsOERTOL _ . 20017390
COMMON /NAMES/ NAME(100) 20017400
COMMON /BOUNDS.* flUNDS(100),TR0S(jLCA,NR0S---------------2 Of1?A-4AU
COMMON /PARAMS/ TMAX,ITNINV,TNVF,Kl,K2,K3,K4,K5 200174.20
PEAL 93(1) -- 2.017430
DIMENSION CARO(s) 200174410
INTFGER NA'4E5q(5) 20017450
INTEGER PKT 20017460
PEAL NULL,KEE,INVEPS ?Q U7470
r)ATA f3AST'/ 5HBAS TC/,9ATP3ND/5HA T 9NO/,ENnIE9?/5HFNn 1,ROWS/04HQOwS/ 20017490

+ ,NULL/4'4NULL/, KEE/3HKEY/,TNVERS/5HINVER/ 20017490
+ ,REWIND/6HRFWTNO/ 20017500
TTP(J)=t400(IRASIS(J) ,100) 20617510
NPKT(I)= mon(NAME(ThlOOOOO0)/IC 20017520

C---SETS BASIC -,OLUMN- AND LOGICALS. .. 2001530-
CALL MESSG(IsOHMAPTN )20017540
REWIND TMAP 20417550

10 PEADfYMAP ,11) TYPE1,TYPF29(NAME.;(J),J=194) 20017560
11 FOQ#4AT(2k5,1.i10) . .20017570

IF(MnD(K3,3).EO.0.) MQITTE(6,12) TYo;ETYPE2q(NAMlES(J),J=t,4) 20017580
12 FnRMAT(X,2A5.,4T10)-. . .Z0t79f

IF(TYPE1.EQO.RASIC) fOTO 30 20C17600
TF(TYPEIEQ.KEE) GnTO 50 20017610
iF(TYPEt.EO.ATANO) GnTO 15 20017620
IF(TYOEIoEQ.NULL) GOTn 80 ZOD17530
IF(TYOE1.EQ.INVEQS) GOTO 95 20C17640
TF(TYOEI.EO.ENOER) RETURN -. 9- - ~~1 6.5 Q
CALL ERRnR(40HMAPTN--UNRECOGNT7E0 TYPE CARD IN DATA - )20017660
RETUR~N . 20017679

C 20017680
C---ADD AT BOUND COLUMN SPECS .. .200176qO

15 DO 20 J=194 20017700
ID=NAME-S(J) 2. L Z. 7.. .. . 20 1?L
IF(IO.EQ90) GnTO 20 20017720
TD=TD+MC 20017730
8NDJ~qnUNO (ID) 2001774.0
TF(RNDJ.LT.1.ES) GOTO 1.q 20LJ7750
CALL ERpqQ(1.ONMAPIN--ATRND COLUMN NOT ROUNDED 1605/805 29C17760
CALL DU'4Q(IPDS(1),IROS(NROS),ZBOUNnS(l),BOUVNDS(NBDS),1 .Z07.
GnTO 20 20017780

19 CONTINUE . 20017790
CALL SETAIND(iT)) 200178C0

20 CONTINUE 20V17810
GlTO 10 20017820

C _au7nao_
C---BASIC. COLUMNS ADDED 20017840
30 IF(TY-E2,EQ.POWS) GOTO 630 20017850
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TFcTn.FQ.0) GnTn 4C 29 1 79AO
Tn= 79+MC 20C17gqU
r!AI L ';rTO49(19) ?07

L411 Cfl'TTFKItJc 2J:17913)
r-,OTrl 10 20l ' 7'Q'

2001797~0
9- - NTF> K~EY C9L UMNF TF A SUR9 PP~lLý-M 2G111q'.G

IV) r I=!,(& 2 0 1j 79 'j

IO =MA4ES (IT) 20~ 17979
IF ( !l.cr.0 ) t,nT() 10 2CC I1, '00
19= ID+mC ?001 7990

TF(PIKT.rfl.U) GOTm r,52C^10
J9¶tIT=KcYl;UPKT)/IV' 20C1'4020
TF(JflUT.NF.C) CALL SrT(cY(-jnUT) ?0fl1q0'0

LISET'(EY(T9)
<rYS(llKT)=lGC'7f 2v(18ý90

55 P`I4TTNUIJ 2001 RTh0
G0ITn 1C 20ClACL70

C 2' ý130PO
----- ý'ATr Qrlw-fCL OATA FnP FNTRY IF' P0w LOrCTrALS 2L8q

;i 99 7r J=1,4 2CCIR1CO
Trl= NAM9E 5(J) 200iLIC11

"ALL SETnN'Q(T1) ?07:lAC
7~ 99'IJT1'IjF ?OG1M140

C - --- 1T M'ULL CtlLUINq 2-5-11173
9.3 99n £1,=, , 2GflllP'

79)=!,JAM9ES U) 20CIRIQG
TF(Trl.EO.0) C.ITr nC ?DCrI?t0
I 9= 7fl)+m4 2C' -- I ?1
"ýALL S39TNNN(Trl) 20L1?223

q.5 r9NýITp41r 20 018230

C ---- Er.K iflO INVEPSV AT rN9) nF TNOUý TADE f9'~ qKTO 23L182FO
q5 -4MO4 20G15~270

9FAr)(TMOUT) (q(J),J=1,qM) 20DIA28fl
IF(FKIOPTLE !I'PUT) IC-,QF- 2021520C

0 , 0 `7A f)(I N r T) ( T 0A -T'z (J ) ,4-T A (J) ,=1,"1) 2 %'-113C00
IF(FNIFILE TMOUT) IC,qr 2161RIJ0

TF(Fklr)FILE TMDIJT) 1C,."' 20C1`133'
C ----- SUýPVV;FIJLL, SUPOOFS'z TMVEOT 2CCIR340

15 1TtITNJV=INVT'I2 2CC193F.G
",ALL S'0.TAFf FPOP4 GTVfEJ TNVFPSr 114 IKIPIJT 7nliI

r - ~ - -- "'T UT FILE FVno mionflr~ Tn nVC'WPTTF- LIST TNV'PSIE 20 -19373
"mftfKcDV9E TNOUT 2CC 1 3FO
RlAir(5o;arE TNOUT 201.1 300

jACK'zDAr'F INPUT 2- :1 1C. i

r 2CC1I'430



ENTQY INMAP 2084
C----READS MAP CARDS FRO" INPUT TO FILE rKAP AND TERMINATES THEM 20018460CALL MSSG(4QHlNMiAP UOOKi~ED FnP MAP 

2087
on 20 Imilobo20018470PEAD(5*?) C49 20148

TF(ENOFILE 5) 201,19q 
I 00185L0

19q CnNTINUE 
- 2001I85LO.

2 FOQP4AT(SA1D) 
-2 CL14520TF (CARO(1),EQ.ENT)FR) GnTn 201. M008530

TF(CARO(1).E0.REwTNn) GnTO 20? 20018530
WRITE(TMAP92) CARD 200185401999 CONTINUE 

20018550
200 CONTINUEt 

20018560C,---FMDS THE 4iAt~nuT rADTOS; 20al01574201 WRITFCIMAP,2) ENDFR 20015850Q F-T UPN 
200186[g

202 REWIND IMAP 20186610
CALL MESSG(40HINMP48P-DfLFTED EXISTING MA0, IF ANY 20018620Gr)Tn 19q9 

Oiq3END o0M3
2C01861.o
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SUIPV'IJTTNE mADOuT (n)201%6-
C----rUq VEPST(nN APQTt.-?C-7i 20CIR660D

---- nUTPUTS T4F FTNAL naSIS FnR MIPTIJ USE 20f'11670

c 
20,' I iFvPrj

rOnmmnN /NAMr¶. , ''MF'(100) 
2,,qq

IAmM$N /qA';TS/ & VT'qAVll),KFYS(1(l'I 2C~lit7(0

,"4Mr1mN /A/ ALPHA(1IC) /83/ RET4Cill) /r, rAMA'44(tOl) /I/ nE1TA(101) 20W'A71C

Pf4P4C~h1 /IN~PUJT/ITN-UT, TN-UT,JTlN-UTM 23CJA7302

PIMM4Ml /IFLE~S/ I41,TA29T'4AP 20~1J714J

r'1VmrN /1/ MLIAOi,Mr',NT.Trý0!:T,T'ý,IOHAqF,,JPHI;,TPI 20CIIV"0

CnMMflN ILIMq/ MATOY,NTOY,JrnP%:Q,NCOtlAX 20L11~760

rimmnNJ /OADAIMS/ TMBY,ITNTNV,TNVF9Kl,K2,K',I(L,K5 2OL117
0 C

e-~lTVfkLENCE (P4APKFY.iJ) ?fl0118c0

Or'lL 93(l) 20.115')26

ýALL SS';;C(44MA~rUT )20MR~~4fl

OFWTM!) T"AP 2C5ý

TP(NA.MFiT).'4F.2) fn~Tf 50 70fljR8PAf

WTTF(TMP4A,l) I 2C jli9O

t FM)04T(104cA'ICRnW'Z Ti0) Clq,

5] rCr)FTTNUE 2~ 1

r 
20 C14920

K=PL=T lInAS=TYFY=V ?fl01A97C

C---CL7AP SOLUJTION~ SOA('r 
20 CIS

K'VA"c=TNDJTMWR(Vq 2C C1515L

,1)n AC T=1,NVAOS >0E6119f 0

TXCT) =0 ?0 1 q1 7 .i

6ý X(T)=]. 2C rj~qSC

Fdp1 ;hc+ 20t1'V1 0C

Qn 14C T=P1DIT 9,0cl900n

J4O(Fl(NAh9F(T) ,jG).1 2CCiqrj23

2LC11040

t0 TNLL=TNLL41 2CC190.50

IhAOfdLL (lr'LL)=JrOL 2301qre6

GOTn 140 
20CjqC70

?b TR~qT13AS4- 
?In130p0

Ml~DRA;( TRAS) =jrni- 2 jeq3

)(1 2'; TP=i,'m 2021ql%

TF(TRSTl;(TO)/jCD.FO.T) GOTn 20' 20-191i10

2r, eOnTT'J(IF 2 001q170

?t K=K+l 20^lql3

T X (K) =Jrr)L 20ý1q114O

X (K) =1ETA( TO) 2001'11 O

r,rTn 40 ?001131'~0

-RD T13NO=TR3J)+t 20:z113?G

I x ( K) =,jrCnL 'oaoq200
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GOTO 40 20019220
35 TKEY=KIKEY*1- . 2af1923a-

M40KEY (IKEY) =JCOL 20019240
an 36 IR=1,L - 20019250
TF(KEYS(TI/)100*EO.T) GOTO 37 20019260

36 CONTINUE 2001927G
17 K=K1 20e19280

TX(K)=JCOL -.- ~DI2f
X (K)=BETA( I'RM) 2001q300

40 CONTINUE 2M09310
IF(IBASoNE.0) WPTTF(IMAP,2) ('4APflAS(I),I=t,IRlAS) 20019320
IF(TRND.NE.U) WRITF(TMAP,3) (4APflND(I) ,I=i,IBNO) 20019330
IF(INLL.NE.0) WRITF(I?4AP,4) (4APNLL(I) ,I=,itNLL) 20019340
TF(IKEY.NE.0) WRjTE(TMA4,L6. (14APKEY(I) &I=1,IKEYJ ~ 2DAfl935f

2 FflqMAT(10'48ASIC ,4!1M 200t9360
3 FOR?4AT(IO94AT8NO '4110) 20019370
4 FORt4AT(IOHNULL 94110) 20019380
5 FflRP4AT(10'iEND 20019390
6 FnQMAT (10HKEY ,4M1) 20019400
7 FnqIaT (IOHINVERSF: ) -.. ........ _ -2 a aiskat

TF(mnfD(K3.2).NE.C) GfTr 598 2001q420
C---PLACE BASIS ON ENDl nF INPUT TAPE, AFTER ANY THERE ALREADY_ 20C19430

4ti=14'* 20019440
WRITE(INPUT) (S(T)tTI1,Mfq) 20G19450
WRITE(INPUT) (IBASIS(J),RETA(J),J=l,N) 20019460
I F(L sNE.D ) WPIQIT E ( TPUT) ( KEYS (J)I, BETA (JtN) s Xi'L.L1------. 2.00941ft
WQITE(IMAP,7) 20019480

598 WRITE(IMAP,5) 2DO19490
599 IF(mnOO(K3,5).NE.0) RFTURN 20019500
600 WRITE(6,601) -20D19510

601 FOR?4AT(*OCUQRENT SOLUTTON*/*C BASIS VALUE -PI')20019520
WPTTE(69602) (IBASIS~I),BETAAI),F5(IPI+I-1JI=1,V4L- 2 .. 0fli 95.3a

,50Z FORMAT (It2, 2E 12.4) 20019540
.WRITE(6,603) (KEYS(!hBETA(I+M),I=ivL) . 20019550

603 FOQMAT(*0 KEYS VALUF*/(l12qFl2.4)) 20019560
WRITE(6,604) (IX(I),X(I),11i,K) .20019570

604 FORMAT(#OSDLUTrON VECTOR, PACKFD*/(I12,E12.4)) 20019580
C---PRICE OUT REM4AINING VECORS . -_20cXL9590

WRTTE(6,701) 200196600
701 FOQPIAT('UREMAINING VECTnRS*) 20M9610

00 703 JzNPINT 20G19620
JTY0E=mno(NANE(J) ,10) 20019630
TF(JTYDF:.EO.2) GnTn T00 20019640
CALL IN(Jg-GAMMA,J) - .-.. . . .. . . .. . .200i.9650-

DJVAL=OOTS(NBR(IPl) ,rA1t'A) 20019660
WRITE(6,702) JDJVAL,NAIE(J) - 20019670

702 FOQMAT(I12,12XE12*4,Tl2 I2folq1680
700 CONTINUE 200±9690

PET URN 20019700
END __.. .- -2=l9111l
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SLJ(nDnIJTTN~F OTVrT( Tclw,B,ALDI4A) 2G,'1972.'
C----'ITVnT AL0I4A TNTn n PnW ITROW 200lq73

Ct n,4 4 nN flIA4E-'/ NAM(1LC2) 20L1q740 1
C,)4mOnJ /nasr; nS~~~)KISlj 2061979C
-7f)MON /,ýTATr/ Jflflý 2001q7E6O

C0'4mnki /T/f ML,MO'L ,MI,NT,TrnlýT,Tr,IOHASF,JfHS,TPT ?061977G

Cr'V4'MO'K /TlLq;/ nj'~n1 7FQOPTVTO)L ,%TnLPr-PTnLgflE'TrL 2 00IQ780('nmmMO /)A~?Ap4;/ Tt-AX,ITkJTNV,T'4VF,K1,K2,K-l,I(4,I5 20C1O7'0O
`?EAL tALOHA(t),9Al) 20019PCO
NOKTfIri=MD(l~AI4EF(T),1Ofl~tC)/l.3 211jlqljj

C- -CHF'(K ALPHIA HAS A DflW 2O0lqR3E
TF(Tonw.F*,.0) GVTrn Qr 2CL19840

C---- N1Q'4LTSE R'1W I'nnw 2CClqA5,ý
I r9NTTNtJE 2,Clq8160

PTV~l * 20elq,8PO
IF (ALPHA(I'~nW) F.tr,.1 rn tTn >a papiqmqa
IF( AqR;(ALOHA(TPnw) ).TDVrL GOTO 5201C19913
CALL ~E00rlQ(40HLPIVflT--PIVnT LESS 'THAN OTVTOL )2001~qio
f'ALl ESCAPF(q) 2C Llq920

9; Olv = 1. 0/ ALOHA (TPflW) ?ootqq3c
On li: T=1,'4?~Iq~

1'ý fl(Tn00+T)= IU(TnOPVT)wPIV 207:jqq5j
-ý -PTlInT np FnO ~OW T9 LEAVE ALPHI. 2~0GlQEfO

20 9") 3(5 T=, Onjqq7O
IP( T.EO.IOnW) CtOTI 70 2C "jqqjg3
IF( Act;( ALOH4A( I) ) TZERO) r,')Tn 3. 2061q903
Jnor=4*~(1-1) 2C(i20CLO
PIV=ALOHt&(T) ?fl0?fola
rf)n ~'7; j~l~P P £2LCC25

25 o(jnpr,+j)=q(jn~r-,+jl-olV 'R(InOr+-J) 20;20030
33 'r)NTTNUFIJ 20C2Cf4C

Pr TUtPN 2l?nol0os
C 20J.2i5CFJ
C---Flknf RPST qnW TO PTVflT ALOHA INT"' C 2CPO207G
IG (rlNTTN(JF 20020000

DTV=PIVTnL 20(26Uqa
no) Innf T=1,4 2JC2iCJ

C----H~PgK FOP FPFE inr.TCAiS 23X2:1G
~JD=Ic.ASTS(T) ,ioC 20UG(120
TF(JD.*NE.JDI0q) GflTn fq 200201*tn
T~t'W=I ? ]62d11'
GlTn I 2-).2C1')0

q3 TF(JDP.IE.0) GnTn 10.0 2CL201E'0
C---7EF~n "lASTS FNrQY AT T 20P201 70

nftVfT=41( ALPHA (T) ) 20w^2JiP^ý
IFV1ITVFnT.LTPTV) trOTf 100 2CC231QO
PTVr)TVnT 200202C0

T~nW=T"002n210
t00 CnKWTTM(JE ?C L?2j22

TP(TPOW.F3,a) GnTn jrO MO202Mr
C-PIET ROW TO AID THIS~ COLUMN TS TP'Ow 20L,20240O

101 'OwNTTN'I~r 2OC 202;0
TqASS(TI)W=too~jnS+IAST(IP)W)20020260

rT,IfTn I 20C2J?'0
rC--- T~4 rflLU"N~ T4Z knO Gnon ANYWHEQPE AT OOES17NT, flPOO FROM 9ASTC SET 20C20200
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150 tPnN TTN UE
CALL SETnNB(-JPfOS)_ ____

TF(Mnv)(K3,13).NJE.0) OrTtJRN
WOITE(6,i'%i) JPflS-

151 FOQ'IAT(IH ,'PIVOT npnpoc COLUMN- 16 )
IETU9J -
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sojqpnUTPIE oPIVIAL(P) 2fl2r7lfE.3
C ------- U VE9;TnNJ APPIL/7t 20Cu?23370

.I'4P4N /M4rWF'/ JwrTA~j)~lAQL~tIAE %OR
C. mPONJ /Tn LS/ ()JT OLt 7E009P TV TOL .TnL ,PEPTML , rEQ TnL 20C2039C
r1MM4ON /53TATr/ JOV-, TQOW,jCnL,JntJT,ITRN,NQFJ,M'JF,NflJs ?flr?04fJ
Ctn4PM1V /DAPAMq/ T-AX,TTNINV,TNVF,K1,K2,K!,K4,I(5 20L2J410
r n'mfnm /LTMS/ M AY TOY,MTQYjir0VF-,Nr.QMAY, N-,rAN~ 2O:2)'420
co'mmnN /ropI:/ jaDFj(i01),J4(fj:31),JAK(jCI),AJ(jig() 20C2J4,30
CrV4~4ON /T/ P%,L,t4L,M-,NT,IfnT,Tcý,TDMASE,JRHS~,IOT 2C920440

CrP4#dOt /nJSI DOJ(It) 2GC20?470
rCmmtnM /t4A'FS/ N~'"rA1CO) 200?04P0
CrPnt4Vhi f?4S/ PH4S(1('0) 2fl t2 i140:-
OPAL 9(l) 2 Q C205 1 u
L0rTrAL 9A~,A-' 2CC2051Cl
IT()mr(AATýT,0 20C20'52C

MKT (J) =MHTf( NAMF (J) , 100 0 0)/ 10 20L2J5140
r 20C20950

('ALL 4SSG(.CI4PPTPfL 2OE20560
r ?2C r2 u5 .

I gpnw~JCflL=N~r.I= NflFG=C 2C )215PO
rALL ;TATJI.(140HPPT"AL--QcGTN 32VC20r>QC

io0C rnNThTNUE 20L236( 0
----FINO TH4P CnST Qflw ?c'b

IC=TrIST 2uj2
IF ( T0$4ASE.ECl.1 T= '4 200123i63C

C----KEEP P144SEI rnfST '7FP" T4 P4IASE 2 2E04
C --- HASF I CnST IS FPVF TN 09'ASF I ?0 02n6--U

Tli~S TS ('4) =1CC *(IAq~T S (4) /1 ,'l) 2J C?..66
TF(TOL4fSF.E0. 1) IDASTSVl4)=ISASTSlM')43 2GC2CF76

C-D--ICK UP NEW PT 20C206P0
TcoI=I+M*IC,'-M 20D206qO

C-C--rUTOFF FnP DFGFNr-ArY -r-JECTS 26Z.207ýr'
Nf)FrL'4-- 20G207L0

C 20C20720
C***A~ CYrLE OF 2 044'SE ~''#'~.20G207IG
I TTPN=I+ITTCP 2aJG2'7403

THTA=r"NrJ=IDOw=,rflL=jIJT=.JPC)S=j 2020a750
c 2GC237E6u
C---LOC'ATF PIvnrAL rCLflhI'4t 23C2070

30 CALL COfLUP4N( jrflL,n) M29l27e0
IF( JcnL.4r.C) rinTO qO 2C .',i700
rALL XCHF!CI(AHdPP~bmALqi.4lUtT~P) 200208CO

rl 20r?bý10
r---ODTTMUt4, CH4PK Pmfl = OH48SFI/ 0'4ASF2/ NnFSAS 2CG2CP~2f

TF( T0'4AlE.E0,?I rnTOo '3q 20 -2083U
IF( AflS(ATA(IC)l.LT.rTflL) Glrr) 10 20020840
CALL 41 FEAS 2002089C
OFTUPM 20C2CA6~0

rl 20020ATO
C---ST17P DqCE'rjPE F'nP TN PnqE rnLUNN" jCnL 2312?08A]
50 COnTTMUF 20C J?3gQO

C-----LOCATE COLUMN Pn'zTTTON ANO) nOUNn 2002&qC0
jDoS =jA(j'nL) 20C2091C
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C 20020q30
C---LOCATE PIVOTAL RDM.IRB0W AILO STEP THETA. ______-Z.2-O-2aA..fl.

CALL ROW(THETA, IPOW, JCOL, ITYPE,8) 20020950
IF( IRnWWdE*0) GOTO 60 2006
CALL XCHECK(GHPPTI4AL,4H4QUIT,P) 20020970
CALL UNOND HUM&t009f
RET URN 20020990

C Pnnpinnnflf
C 20021010
C----DEGENERACY AND PIVOT CHECKS -2Of20DZm
60 IF( A8S(ALP!4A(IRflw)).GE.PIVTOL) GnTO 65 20021030

IF(NREJ.LTZ) GOTn 62 .liff.
WRITE(6,611 JA(JCOL),IROW, ALPHA(IROW) ,BETA(IROW) 20021050

6 1 FORMAT (20WREJEC-TED COLWM*415'-. -ROW*I5-'.- FIlOI*Ei2JL7-*RHS±.E.L2...kLnfl -lZflif
62 CONTINUE 20021070

JAREJ(JCOLIz1 -- 2i0fl2if"lB
NREJ = i+NREJ 20021090
IF(NPEJ.NE.5) GOTCn 64.- 2002iC0

C---RE-INVERT, '.LEAR PEJFCTS AND CONTINUE 20021110
ITNINVIJT9P -n - . 2 0 12k
CALL TNVERT(S) 20021130
00 63 J=1,JNCORF -2U1i*

63 JAREJ(J)=0 20021150
64 CONTINUE D2if

IF(NREJ.LT.100) Gn~Tn 3o 20021170
CALL E.RO0R(4GMHPRIi4AL--TOn_ -MANY REJECT-VIECTDOR.S_____ Pnnfl2.LiM

C---TRY ENDING IF PHASF 2 20021190
rF(IPHASEEQ.2) GOTO 2000 - --.2flDZU2&
CALL FSCAPE(B) 20021210

C - 20-021220
65 IF( ABS(TI4ETA'OJ(JCOL)).GE.CT0L) GnTO 70 20021230

I F (NnDS ,Ea a ) G T0-7P- -- ftaLf7kjaL
IF(NDEG.GE.ROEGLM) GnTn 70 20021250
N DEG~i+NDEG -20-2126.0
JAREJ(JCOL)=1 20021270
GnTO 30 - .2fD±R

C 20021290
-C!-----CKECK E-XCEED. BOILU Db JPnS-tn--- )fJPOS--MQV.E.S TA..QR. DlEE- nlUMa.- __a_________

70 CONTINUE 20021310
CALL XC4ECK(6HPRI,4AL,3HENDB) -2002±L320

IF( ARS(THETA),ZFPn.LT.9NDJ) GnTO 40 20021330
ITYPE=1 - - 20.07, 1,J0

C ---- SUPPRESS DRICTNG NFXT TIME 20021350
I NREJ=L- *- 3f

C---JnUT=O KILLS STATUS PRINT 20021370
JOUT=O -2.00-21up

TF(THETA.GE*0.0) GnTO 75 2002139(b
C---XJPOS COMES OFF BOUND ,THETA NEG. 2.2LO

CALL SETRNO( -jPnS 20021410
THETA= -.BNDI .. . .l--- 2
GOTO 90 20021430

C---XJPOS GOES TO BOUND __--20±4

75 CALL SET9ND( JP9VqJ 20021450
THETA = BNDJ popif
GOTO 90 20021470

C - -- ----- -n-..pi__ __ _ 2 i&tlAnl

C-----PICK UP REJECTED rflL, C, .OR KEY CHANGE 2002ikq0
60 CONTINUE -2B0 021500
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JroUT=IRfSTS( TQrnW)/1Cr, 20021510
IF(TPOW.LE.M) GDTn ROO 20C2152C

r ---- KFY eIHtNr;F, Cf~prrT DEJE(:TED cflL AND CI4ErK ESSENTIL PACKFT ?0fl2t530

JlUT=KYq(TRI'W-NM,10' 
20021546

K1VPKT~mrOD( KEYS;(Tolw-m)q1~j0) 2GO2155%

TP(MRVPKT.rT.0)GflTn al 2CO215f'0

C.-C'4NG~KFY FPfnm intUT T'n JPnS IN' NflN-EScF'JTTAL OKT 2nonv57

KFYS.(It'nW-M) = t-r#j005 20L21SPO

('PILL SET '(EY(,Ipfl) 200215q0

CALL SFT KEY(-JOIJT) 
2GO216CO

C---SFT PARA'4S FnQ KEY STEP ?V02I161

'7r)ST=THFTA 
2C rj2162C

C---S'UOOPESS DQOflINC. m~FXT TImE 20 021613

NQFJ~l 
20021640

G o'r niC 20C?165'0

C --- r*3S'MTTAL PACKET, CHANGE JOUT F~nM KEY Tj 4ASIc: IN NEWPOW 2JC21670

ii CýALL KEY ::H(JlMT,Ew~Fwpn,n) 
20021SP&

190w = NFW~nw 2OG21690

r, 
?00?17r0o

C --- NqnRAL P1vnT fl0EmTTMN 2Z11

800 CALL OIVOT(IRflW,n, ALPH4A )20021720

rC--- U~DATE KFY 1ASTS COUMTS FOP JPflS AND JOUT 2OC21710

JonSDK=NDKT (j005) 
2002740

IF(J0nSPK.Frl,0) qnfTfl q2 20C.2175L

KEYS(J~fOSPK)= KFYS(JPnSOK)+1 20%2176C

42 JI3UTPK=NPKT(J0UT) 
2002t77t

TF(JflUT.GT.NT) GnV' 04 M021789]

TF(JOUTDKFG.0) rvr'Tfn 84 20 u2i17,0

KEYS;(jnUTPK)= KFYc(J0lUTPK)l 2%21qLO

8'. CONTTNUJ! 
20C21810

r 20021820

C---CHECK J00S ýnMINt, OFF A RouNn (T'4ETALE.t' 201'218vO

rm5I:THFTA 
20u218443

IF (ATqNfl(JOnl;)) r0"T=RMDJTHETA 2aC2l8q0

C 20021860

C----C4El'( JnUT, MAPK KWEW ANr) UNP4ARK nOL BASIrC v.-LS 20M5176

JOUIT =IPASIS( 190w )/ioa 20C214PO

TOASIS;(TPfIw) = 1.tjpnS4~t40)(TAS!S(IPOW)Vio0) 2[tq

"rALL SETRNg( J005) 
?etoe

CALL 5ETBNR(-jnUT) 
23321913

C ---- TTY 0r=2 IMPLIES JflUT OFF BOUND, =3 T'4PLrES JnUT TO qOUWD 20E21923

TF(TTYPF.E3J.3) CALL esET8Ml3(JnUT) 20021n30

rC--------clcýSE QEJFrTEfl VFCTflPS 4FTFQ A PTV('T 20&2194.0

Tv(MPEJ+dJDFG.'PO.01 C'1Tn 90 2J C219%G

NREJ=)Fr,= 
2CC219Fa

rM AS T=1,, COpE 2 002in70
?00719QO

C 
21'] 2220 fJ

C----STEP qETA AND CnkinTTTON COMPLrTE PROBtfm (tUf QnWS APE LAST) 20L22010

R95 JAPFJ(I)0O 
20021qA0

qo nn0 100 T=1,MDL ?Ofl??020

rOETA(T)=RETA(T)-THIFTA#ALPHA(T) 
21]02?(113

100 CýONTYN~tJF 
20C22040

TF(TTYPE.NSE.1J RFTA(t~flM= EPST 20C220500

DOn 110 Itg1m ?026

Ir(TTo(I).E0.'k) ';OTn 110 23072L73

TF(9f7TA(I),SFG.:) rnTO 1j13 201322CAG
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13ETA(1) =o.0 20022090
1to CnNTINUE __ .O2.ffl_

ni 120 1=19L 20022110
IF(BETA(I+H).GE.0.0) GTO 120 2Dfl2.2120
gETA(r÷MN=0. 0 20022130

120 CnNTTNUE 20022140
CALL STATUS(4OHENO "OF PRIHAL 20022150
GOTO 1._.ibfl

C****END OF BASIC PRIMAL .YCLE***'*'*'*'4 4 9**f 20622170
C 20022180
C-....nPTImUM PHASEt TFPMITIATION 200221qo

1000 CONTINUE _. 20022200
CALL OPTI 20022210
ITIASE=2 - - aa -Z2..n
BETA () =0.0 20022270
GOTO 3000 20022240

C 20022250
C-O....PTIMUN PHASE2 TERMINATION 20122260

2000 CONTINUE 20022270
CALL nDT2 .. .2.2D8ZZ a

C 200222Q0
RETURN 20022300
END 20027310
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S tinOWMT TNF Dn T~r6ln,~),ITmsA 2GE22323i

-FVIS STEP TO P101,10P At4f0 P3UNI F4n'UNTE0F') Z024

'-V14?Ar)' /I/ 4,,MLr,4TITtDHJ4% 0

('0~4M04. MlV'r/ J8'jt1,A11,S(AJ.1I20i22360

('n4"O' /NAM4ES/ Nh,4r(ICG) 2OCZ23PO

ClVmmV'1 /TOILS/I 0JTI)L,7OR,0IVT1L,(-T'LPF9T0LI0E'ýTOL C240

LtfrpTe'IL PAST%,AT~mn 20L22410

ocEAL B(1) 2CC22420
tro(j~nOTF~rST5(),1.l0)2002?410
N~b~(J)D't'E(J','O000)10 0022443

C-T NzO'MSELFC.TrrO C')tUMN 20 C2?h73

C- L VCLUMiN TO O)ILTA& (¶AYRF' NULL PACKET) 23022?490

JOW(- MJfOL-M4 20&225f.0

(1LMA(T)= 8J(JnP'-4T) 2ZL'?2520
C --- ML LEW~NTS TN LnF &LP4ft FnP PftCKET (OWI; 21i22?530

00 f' T=1,L 2CCZZS40

6 A~LOM(T4M)=0. 700O?2550I
C --- PfCKrl RnW '4AS A LINITY 2COZ2560

JO(T= NDK(T(JPr)S) 2GC2257C

TF (JPiKr.EG.GI rnfTfl 16 2co225'o
aL"H4A(JDI(T4M) =I 2CO22'59C

C- -- FtrZ e(FY ANDr K(flPr. 2C,;226CQ
K0G='<rYFN0( J0KT) 200~22610

frALL E60?ft41W-- k ~nT IN !-,n-E ?C2?3

wQV~r (6,cicj J0KT,jr)L ,jons 2ýC226'43

149F OrP(14.Lc:t(T~I# T-TfN4*TS PlLUM#N*tS) 2LC22650

P'ALL ESr'A*E(P) 2OL22b6D

I nwoWD 2062?670
OrTU04 2002?680

13* I'nNTTWUF
KnQ rj=M*'(OG-t 2CL227GO

I r rFL T11 (I 3FL T .1% 1 -FJ (Knrf-,+1) 20022??0
C---TQAIF0n'4 REnUCEn CILUJ4N IM LOWE!ý ALPH4S 20 2?I

16 ri0pr'= 20C22?40
00 2[ T=1,h9 2CC227SO

'0 YfTrI'WC.%'4 ?0 ?2770
c 0'4 C(EKT qhSIC FMTOIFS TI AL P 4A EL E ME%JTS 20LZ27'iIt

I F IL, El .) IflTO Zr 2tOC?27O0
0Y0 25 T:1,14 2CC2?800

TF(TQGTHT) GnTO 2c; 200)22t62
K= '4PK(T( T4 ) 200228,XC

K=K~m 0022R5.J
ALDI4A(KI=ALmHatK) fiL0HfkQ() 2OiG22860

?r f'MTMU 206i22A70

? 26 ) COTT N I)E 2002?gMD
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C 20022890
THETA=I*E35 -_______ 7nf12.flflqn
IQflw = 0 20022910
TTYPE= 1 20022920

c 20022930
IF( ATAND(jPnS) )GOTn 100 -- - Ufl29i0ý

C- JPS 20022950
C---jnS ZERO, Dj NEGATIVE --- INCREASE x (jpnS) 202-0

DO 150 TI=1,MPL 20022970
IF(I.LE.'4 EfND* TTP(I)*FQ.3) S0Tn 50 200.22980
IF ( ALP4A(I)*LT*-7EPO) GnTO 30 20022990
IF ( ALPHA(I)*GT. ZFPn) COTfl 10 ED-023000
GOTO 50 23023G10

C---POSITIVE PIVOT _2?u
10 STEP = RETA(I)/ALPHA (1) 20021030

IF( STEP 9GFs THFTA rGo~n 5c- 2G0023041)
THETA = STEP 20023050
IROW z I 20fl23060
ITYPF = 2 20023070
GOTn 50 _ 2012.30-81

C----NEGATIVE PIVOT-- C- RnUND(JOLJT).GE.8FTA(I) )20023090
30 JOUT = IRASIS(TI/100 20023100

IF(I.GT.M) JOUT=KFYS(I-'4)/IOC 20023110
STD= f OFTA(T) - BOUNO(JOUT) /ALPHA (I) Z0023120

TF( STEP .GE, THFTA )GnTO 5' 20023130
THETA = STEP -

IRnw = I 20023150
TTY0E = 3 20023160

50 CONTINUE 20023173
GOTO 200 20023180

O 20023190
C---x(jpnS) AT SOUND DJ POS,--t)EGREASE_ X(J0OrS) 2an7A 00
100 00 150 I=t1,H0L 20023?10

LF(I.LE.M oANn. TTP(I'I.EQ.3) GOTn 150 2QBC232 20
TF( ALPHA(I).LT, - ZERO ) GOMr 130 20023230
IF( ALPHA(I).GT. 7FRn ) GnTO 110 20023240
GnTn 150 20023250

C---POSITIVE PIVOT----( PfOUNO(JotJTI GE9 9ETA(_I) I ---. 2ftna32in.
110 JOUT z MBsIsmI/toq 20023270

IF(I.GT.M) JnUT=XFYS(I-t4)f10C 20OZ3280
STEP= ( 9ETA(I)-RflUmt(JfOUT) M-(ALPt4A(I) 20023290
TF( STEP. GF , THETA GOTO 150 200l2330a
THETA = STEP 20023310
IQOW = I _2 U --. 2
TTYPF = 3 20023330
rOTf 150 2-0023340

C---NEGATIVE PIVOT 2002335D
130 STEP= RETA(IM/ -ALP94AMI 20023360

IF( STEP *GE. TMFTA) GnTO 150 20021370
THETA= STEP zo -202111D

IROW = I 29C233%f
ITYPE= 2 -.200234-fiD

150 CONTINUE 20023410
THETA= -THETA 20023420

C---DIVOTS ON 293, 2 DPIVFS JOUT TO zEpo, 3 mnVES JMUT TO BOUND 20023430
C - 20z3k4G0
200 RETUON 200234.50

Emn) 20023460
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,YQnonJTIJE SFT9N!)(T) 2C37

comm4MO /1/ES NAO(13 2DC234.00

K~l 2CE215CO

10(nTME 2CU27510

I J=-T 2C C2153C
TP(I).LF.MT) MAME(J)IC*(NJAMF(J)/lG)#-l 2OC23540

? PrETUODJ 2VC2l~570
TF(T.LF*NIT) MAME(T)=10*(4AME(T) /10)+K 2!"2356J
P FT U 0' 2CC2357C

9:lTOY ';T~ 2CC235qC

rvnin 1,,j 2%23E610
r 2Jr23624J

F-1T-Y SET'J44 ?030
<=C 200?3640

-,TV' J03 20 323650
c 2002366L

rm~Ipy SCTKFY 20C23670
K=4 2Cc23680

E Nf 20t'27?CO
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SURPOUTINE SETUP 200271(
C--- GUB VERSION APPTL/71 20023720

TNTFGEtQ PKT,PKTI 20023770
COmmON /1MPUT/TNPtJT,TtEQUTM,TNPUTN 20023740
CO'4mmN fLIMSf MAXTRY,NTPY,JNCORE,NCRMAX,NSCAN -- 2002375i)
rom?40N /if M,L,"PL,MC,NT,ICDST,TV%,TPHASE,J0145,TPI 20023760
COMMON /A/ ALPI4A(101 /R/ BETA(16i) /C/ GA~MA(101) /04-DELLTAj.I.1L21-2Q17.z0
COMMON /POWTYP/ TpOwTP(t01) /NAMcS/ NAME(100) 20023780
COmMON /RASTS/ IRAS!Sý(101),KFYS(lCl) 20 U23790
COMMON /rCO0E/ JAQFJ(1i0)9,1i(101),JAK(1C1),AJ(100V) 200238CO
COMMOn /PARAMS/ TMBX,ITNTNV,TNVF,KlK2,K3,KI.,NWAJ 20023810
cnMMON /p~4s/ QHS(IG0) 20023820
COMMON /TflLSt DjT(nL,ZER0,P1VTOL,CTOL,PEPTOL,DEQTOL-. -20Da1M0.
COMMON fSTATE/ JP059 TPOW,JCOL ,J0IJT,ITRN,NPEJ,NP!F,NDJS 20023840
COMMON /~oUmns/ RflhNfls(10) ,TRns (10) ,Nqns 20023850
COMMON / CV2 / T100O,10),sno10),BLrn~it,uBSUO,0)010) 28023860
C~mnMN /CV3f HMrOAV,NBRCAV,NCHnS 20023870

C----TAKES INPUT Ai "ATPIX IN COLUMNS OFF INPUT FILE BY COLUMNS 20023880
C----INITIAL SETUP FOP COMPLETE PPOBLFH TS CH4ANGED AT END TOQ EER0C3810

C-O--UT flqOO5 GUqRnQw'c AS FOUND 20023900
CALL MESSG(4OHSETIIP )2(1023913

C---ACTUAL PROBLEM ST7FS 20023920
M= THPUTM4.1 20023930

C---TQY TO START IN DIIASr 7 20023940
IPI4ASE=2 -... ..... 20.950
IC=TrOST 20023q60

C---TOLEPANCES 20023970
DJTOlL=1.F-81 200239S0
ZEQo1=.E-12 -- 20023990
DIVTOL=I.E-5 20024000
CTOL=L.E-4 . -nzkn.

PERTOL=I.E-5 20024020
DE*TnL=I.E-8 20024030
NSCAkN=NTPY=MAXTPY=NnJS,=TTPN=JNCOOE=L 20024040

C---INVEPT FPEWUENCY TNVr, ITERATION OF NEXT INVERT TTNTNV 2002405a
TNVF=100 20024060
ITNINV=O _o0 !07

C 20024080
C 20024.0Q0
C----FIRST M COnLUMNS GTVE ROW LnGTCALS AND TYOFS 200241C0

DO 5 11t,M 20024110
KFYS(I)=0 20024120

5 TRASTS(T)=D * -

C----MARK PMASE1 COST POW FREE FOP POSST9LE USE IN OHASE 1 20024140
IRnWTP (M)=3 200 24i 5C

C---SE-T UP LOGICAL vECTnOS FOP THE PnWS 20024160
00 10 T=194 20C24170

10 ALDHA(I)=0.0 200241RO
C---NOw COUNT cnLS WOTTTFN2- 241D

NTOa 20C242G0
DO 100 T=194 2024210
io=IQO)WTP(T) 20024220
TF(TOoE~e0) GOfln -,) 20024,233
IF(ID.EQ.1) GOTO 21 20024240
rF(TO.EO.2) GOTn 22 -.- DZa2-k25
TF(I'3.Ea.') GOTn 23 20024260
IF(rD.EQ,4) GnTO) ?4 23024270
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14~ CALL Eo0pn((IfI. 'ýTUO--O0W TVý pPnP0--ntltT OF QANGF )20024.2PrJ

CALL E;SCAE 
2fLrj?1.3G

C----FOUAITTY POW- NO LnrTCAL COrL. 2nCs?1.360

?23 GlTn tc,20?31

C L.P0IW- POIýTTIVr LflT(TAL+SLACK 
2CL24.321

K=I -r0:4340

roTn 50 
23+24353

r -- E POW- REIATTVP LflFTCAL*SLAIK 
20ý21.3('

22 ALPH(I)=-l 
2EC243~70

K =1 
20fl?1.PO

rOTr 5fl 
2CZ24.30J

C --- 7pr Rn-nST LflrTCAL-9d'TP 
2GL2'.'.L

If4lSTS(T)=NT+1 
20fl21.1.?

rGnTn 50 
2602444.'0

C --- GUR 'OW-Nn LOGICAL 
200G'N150

?4 rjTTNUC2CC446

C ----- nLArF rFLU'N IN FTLE III ANO TA2 204P

51 ý)T=NT~j 
20024.1.G

P)AMF(NT -< 
2Ufl24SV~0

CALL nUT(NJTqALnmfi,CflLN'C 
?C -21.51d3

AL014A T ) =0 
20C24.520

130 COI-JT~Nl'J 
20C24.53a

r,--- <EFO OHAVF I COnST PnW ?Eon IN PHASý5 2 2100?4540

T~nWTO(M)=n 
20:2455J)

C---NO). MF LnSCftL rnL'ý MC 20 02456C

.4C=NT 
20C24.570
2nnf245AI)

C----CYCLr INDJT FILE rnL'IMS 
C.59

QrwTkNr tNOUT 
2002466i

On 2(.3 JNlT=1,TNPlJTM 
20024.61G

110 TF(JMT.Nc'.J'4SI rnOrn ITC 201J216?I1

PEAD (TNOUT) (Pq~S(J),J=1,ImNAUTM) 
20 024.633

C----TA~r RMS FROM 90l 8110 SKTO TAP- VrP'TOM2'144

on 120 J~l.T'JPUTO" 
20024.650

12 C OHIS(J)=13( J) 
20024.660

PI4q(m) 0. 
2C- ,2167C

NTrNT+t 
20 024.6P

NAME(NTIJ0 
20fj246 0 0

,ALL nlJT(NT,Dl4S,-VLN-) 
70024.700

r,0Tn ?00 
20L24.710

r--- GET ~','rT COLUMN JHT 
20021.7?0

130 CnNT!N4US 
20C24.730

v.EAfl(TN0UT)(ALQHA(J),J1t,INPUTM) 
2CL24.740

C --- TMFPT CnLU"N CHAt(rES TO PPODLE"4 ?P 021753

TF(JNT.GT.NCmGS) rOTO) 135 
201247623

ALDHA(TCnST)=rnO(JMT) 
2OC24.770

135 r!INTIN[F 
2C(s247POU

C---CHECK Fflp Cot PArKFT, rFT -KT Mnf. n. 0 2C4?

OKTI~o2002410AI

DO 140O Tzi,TlWDUTIA 
700?1.A29

1Ff TpnWOMT lf).NE.l.) GnTn IV. 
20221.873

O(KTI.4+O(TI 
2 ', 21. l.0

IF( ALOHA (II.NE.I.) GnTO 11.0 20 021R5(
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DPKT 01(Ti 20024.860
GOT() 145 .ai2 11 n9 It

140 CONTINUE 20024880
r.--- C14EIKFtR FlOuNn, CFT PnUNO NO. no C 20024890
145 IF(NRDS.EQ.O) GnTn 1qI 20024900

no iso ~izi'mns -- 2D024910
IF ( TBD';(J).EO.JhIT) GnTn t5c; 20024920

150 CONTINUE

155 CONTINUE 20024950
C---SET NAME -0 SnUNn+PACK!!T + STATE AND MAR~K K(EY COLUMNý 20024960

COUN QTET1FL 20024970
C-- COU 'NT CnUNAN(ý W&T OFL .S UR FLEMENTS 2fl021980
160 NTIt+NT 2 0 2 49-9 3

NAME tNT)=K+10*PKT+1f0G000*j 200250CO
CALL oUTCNT, ALP144,COLN?4M 20025010

200 CONTINUE ý0025020
C ---- EMMVE GUB ROWS FPOM I9ASIS AtNDPS2050

TNnN=g 20025040
L=0 - ~ 290?5050
TKOST=TCnST 20f.25060)
n0 220 1=19M 20025070
IF(IRfOWTP(I).EO.4) GnTn 210 20025080

C---NnN-rGUS RIE 20025090
INOn=INnN+1 20025100
IBASISCINON) =10a'I9ASIS(L, +IP0)WTn(T)- .~.2~Z1i

DPiS ( INnN) =RH4S (I) 20C25120
GnTO 220 .20025130

C----GUO PO~4s STOPE QH4ý IN4 AJ 20025140
210 L=L+1 20025150

AJ(L) =RHS( r) 20025160
C---MOVE 0(OWN USER rOST DOW 2D57

IF(T.LT.TCrJST) IKflST=IKfST-i 20025180
220 !rONTTNUE 20025190
C---NnW PEPLACE R'4S On END OF RHS 200252C0

IF(LE.EO.) GOTfl 240 20075210
0O 230 1=1,L 20025220

230 RIS tINO)N+I) =AJ (I) 22Q2523.I
C----JOW DROP COUNT OF GU9 ROWS 20025240

M=M-L 20025Z50
ICOfST=IKDST 20025260

C ---- "EDUCED P~nRLEM Nr'w cnMOLETE 20OZSZ71L
24.0 CONTTNUF 20025280

PETURN 2DOZ529-0
END 20025300
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SIJrOQ!%!jTTkIE STITU' (9NIfTF) 2C52
ITMFNJSTO I JT~C4) 2,52
Cr'M~t4Mlh /LTMS/ MAYTPY,WTQVY,JN(ýnPF,N('IIAY,NSICfAN 20C21310

,ý4mntq~ /T/ 04LMLM!Nrný,'.THc7JH,- 20l025740
C e4kfnti M~A4CIc~ Na.AF(too) 2CQ-25350

CrpnmmnN /qSIz OJ(1'zT) 11,Frl 2Ot02'3QJ
r. 144'VI /o S/Ar FI )205Q

r!IAOwIN /'DAPA?'S/ TMAY,ITNJTNV,TJVF,Kl,.K2,KI,K4,K'5 2J0625410
fliTA )K'Tn/o/ Pnfh3C?92tJ
LlrIc:L qASIr,ATfltfl 2tj29'54G
IF(MrV)UK,11.W) v OFTUQFO 210O2i44i
TF( mon(TTON r5)f.)Ef.O) lf'.TTE(6,1) 20(254qD

IcnomAT(1HI 205C
+ ,ta 41 DWASE 2t 1?5L.70
+ PH TT-R 23025480

+ ~~ICH TY?050
+ t9H4 VPL nBJFf'TTVr ?C(2q'5(0
+ IC~H *,0JS 20025510
+ '10H MARTS 200~25520
+*q VALUE OJ TM~ 2GG25530
+ 1,1H PY'L TN 2C(25540
+ 91H .rn,720C255rC
+ I n 14 "f1 nUT 2125560
+ ,jP H 7 OOF 20 2557L
+ qtCH N'zrt,44 20 0255A~C

C--STIDF rýUOOENT SflLIT!ON, f)ThTT nQ -flNTINLIE 2C 02r-5q
CA~LL SEC0'JD(Y) 2ý '2563O
IP(X.LTTM.AX .ANO).TTPM.LT.K5) GnT' q19 26( 25610~
rýALL 4I~onUtT(A) 2GG25620
"'ALL EXIT 2CC25630

qolq rý nNT TNIJF 20 02i6'.0
C----r')NOT 4/1MVc ATITFIrTALS FOR STATUS nATA 20C256rG

"IDIF: 0 21.(25660
rJO 15, T=1,'4 20(2567&

i'; IF(Tn4STcT/I0.V.T.MT) PNIOIF=1+KI)F ?OP2s6SP
lnST=-nETa fr) ?:J 256qO
MrOL'ý=JNWO0 2U'2 J57L0
T~r(ITOY.4NE.0 fOTr' 2- 20G25710
'!ILL INDnS(JNT) 200?57?O

NCflL"'=JNT-JPJTn 20 225730
TrANrI1LS.LE.0) MrL='~L+f 20,-,2974C

2') JMTf)=,)T 200t~2575~0
jNSrAN=1uC009pmSrmN.~n~L(; 20nl2q7F-O
4'JTqV= 10111"A XTPY.PfTOY 20"28377C
TF(JrJL.t0r.ý) rnTnr 1: 20[i3,7PO
Tr(TOr)W.F'I.O) rnTn 1' 20C25FOO
mnJUT=MAt4E (JnlUT )20P258rC
IF(JnUT.rO.nl) NjnJT= 20) 25RIJ
TF(JnlJT .GT .N) NJnflhT-1003dJG0i*TQW 2w0ý258?0
WOTTF(V),,) IPHAýF-,TT-N,MNTQY,COST,NI)JS ,NPTF,oj(jcnL) 20025~00

+ ,jonS,!44A(j0onc!,JfltIT,N~JnUT,JN'SrAN 20(25840
? FnO4AT (194 I~Or96;lO FS6-T 22 :258qU

OrTI10N 20 ý25AP3
:----w'4FN %41 C3L~JmP4 Wac crtLEf'TF9 20C2 5 4 70
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c --- O nuNqnUNOED 20025880
li WRITE(693) !PHASE,ITPN,P4NTRYcOSTNDJS,NnTF4NflTEJfSCAtd 2flhZSagZ-

RETURN - 20025q10
c 20J25920
c 20025930

EN4TRY ERROR 20025940
W9TTE(694) NOTE,"nTE,NnTE 2l2~5.

4 FfOQMAT(114 /(I14+,4I.A1O) 20025960
RETURN 20025970

C 20025980
C 20025990

ENTRY MESSG 20026000
ENTRY MS3SG - .201)26D-10

IF(MOO(K3,7).NE.dJ) RFTUPN 20026020
CALL SECnoDx) 20026030
WQ!TE(6,c5) mnTE,y 200260401

5 FOP?4AT((1j4 ,4AI0,6CX,FIo.Gs* SE'!ONOS* 200260150
PETURN 20026060
END --. 2llhlf
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sufipnIJTTNE XCI4FCK((f.ALLE'R,AT,fl) 2u0L26080
PEAL R(j) 202,GOIO

(I----GVF'5 QUICK( r'onS, rHrCKS' 4Nn LnrIT~fl 20Cj261C0

.CnmI440b Wfl~VES/ THFTA,qNOJ,nMAX,OPMLEP,n'rntyQ 2ýw2612U
fC0'4tnf /PA'RA?'/ TMftX,ITNJTNVI14VF ,KlK2,V1(,I4,KS 20t26130
CnPMrnN /A/ ALONA(101 /9/ RETA(Irl) /P/'AM49A(101) /n/~ OELTAU(Mi 2CLC26141

rCv4mOn /TnR/ JAF(C~J(g)JK11,J1.f 2)tr2616

CO'4MOM4 /LT?4S/ MAYTOY,NTQRY,JNCOQE,NrCAx,NSP~AN 2CO261RO

CfV4mAn /',tAm4F,;t 0JAMF(1C3J) 2CL262CC
r04mMnN /TDLs/ njTnL,7FQ0,PIVTIL,fTf1L,QFPTOI,OED!TnL 20L262!G
rnmmnmO~ /';TTaE/ JCPrTQOWj(rL,jn0IJT,ITTN,NQEJNPIF,NOJS 20C26220
rf4,nmmnN ,'RDu~Jfs/ Pr'tm-S(10ZJ,rRnsl(cc.),Nir's 7n~026210
INT~r.F DELTA 20!. 262'. .
IRIWTD(T)=MnOD(Tf;ArTI.(I),i00) 20C26250

r--- K4. IS 1000*STAPT + IRTna ITEPATTOM~ FOP YC'4EýKS 2C02626C
!F(K4/1000 .rT.TT011 nfl', 4fl(K4,lC[).LT.ITTN) QFTUPN 200?6?70
K4.=1P!fl'(ITTi+K?) 4-M01(K4,,1000) 20 C262FPZ
WRTTF (6,1) ?ýALLED, ,P'W, THETA ,q~nfJ,jofS 20fC262PO

1 FnDMTIO ... #.................... .*..... .* / 2CC263CO
+ * XCHTEfCI CALLrn 9Y *AA* -IvnT pfw---*I3, ?CO?631fl
+ * STED*El2,5* c~U"D*111.4* CflLIJV*!5) 206.26323

WPTTF:(6,5)) (l)J(,J),J=1,,jN~CnQE) FOC26310
6 P1-T3X1F04 2002634.0

,J'QL=Jtr0L ?00263r0
Jt=MAXý (JKL-5, ) 20 22636C
J?zMIN: (Jl+9,JNrnpi:) 21C-26370
W'q1Tr6,ci) (JA(K),K2JIJ2) 2002638C

5 FnQM.eFT(32X,ICTIC) ?02cý3q0

JENfl=JNnflE~m 20L12641C
On 40 T=1,M 2002642C
jnqr;=Jjlm-m+ 2V026430
on "Ro J=JiJ? 2GO26440
Aj(jFN9j)=0nT(Ml(rnPr,),AJ(J0PC) ) 2C(2649;6
IF( AR~S(lJ(JFNl+J)).LE.ZEQr0 ) AJ(JF'ifl.J)=0. 20C2646E0

IG jnQG=jflG+?4 M2f06470

* 40 I0)QG=Oqr,+4 200264qD
00 45 J=JltJ2 2CO265LO
JAJ=JA (J) ?002651r1

* 45 O)FLTA(J):NA4EAJAJ) 20CC26520
WQITF(6,r,)()ELTA(,J),J=Jl,J2) 2CC26530
IF(L.Ef).j) sT~OT 6r, 20C26540
g0 5C 1=19L20750
w9TTE(6,i) IKEYS(T) ,ALPHA(I+4) ,"ETA(I+'41 20C26560

5G CnNTINUF 20C26570
60 'rONTIMUE 2OC265PO
8 FflQmST(TI,17,2EIn.?,9Y,10E1Q.?) 20C2659C

C---E'PRnP r4E^ZKrmr norrf~ll rN-XC14FCK 20.266SC
7) (!ONTIN'JE 20026610

TFf,400(K3,17).NE.r) rMTn 5515 20C26620
r ------- rA'MM SUMWS LHS-OLIS 2GE26610

nnl gn ri1,MDL 2ý0~26640
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90 GAMP4A(I)=-Q4S(T) 20026650
C---CYCLE ALL BOOK KFFPING TO GET GOLU4S-IN-RDF - pao26pfifL.

LASTI. 20026670
N VA PS ?4L+ NBO S 20026600
00 500 NVAR=19NVAPS 20026690
NEXT =q q qqq~q g 2.DD26700

C----BASIC COLUMNS 20026710

J=I8ASIS(r3 1100 20026730
C---MAQK STQ1JýTUPALS 2002674.0

TTAG=2 20026750
IF(J.LE.NT) GnTO Ise 20026760

C---MARK AQTTF!CITALS 20026770
TTAG=5 - 20QZF)7150
TF(J.LE.NTe1.C0) GflTn 150 ?0026790

C---MARK NEGATIVE STQUCTURALS 201~268CO

ITAG=6 20G26R1O
J=J-(NT~iOO) 20026820
IF(J.LENT) GOTn 150O 200268,70

C----MAQK NEGATTVF APTTFICrALS 20026840
ITAG=? 2L026850

150 CONTINUE 20026860
IF(J.LT.LAST) GOTn 200 20626870
IF(J.GT.NEXT) GOTn 200 20026880
NEXT=J 20026890
JTYPE=2 20M29.00
JTAG=TTAG 20026910
X=BETA (I) 20026920
IRASIl 20026930

200 CONTINUE 2002694G
C----ROUNDED C3LU144S 20C26950

TF(NAOS.FQ.0) GOT'M'io- IO -202696D.

N'EXTJ=MTN0 (NT ,NEXT) 20026970
00 Prg J=LAST,NEXTJ 20026980
TF(MnO(NAf4E(J),10).F0.3) GOTO 2qC ?00?6990

n50 CONTINUE 20027050
t;OTO 300 20G27010

290 NEXT=J 2 D0?.702LOZ.9
JTY90F=3 20027030
X=ROuNO (J) 20027040

C---KEY COLUMNS 20027050
300 CONTINUE 20027060

TF(L.EG.0) GnTO 3F0 20027070
DO 350 T11,L -.. - -
J=KEYS (1)/100 20027Cq0
TF(J.LT.LAST) GOTO 350 20027100
IF(J.GT.NEXT) GOTO 35(e 20027110
NEXT=J 20027120
JTYPE=4 20027130
X=RETA (Mfl) Zoc2 T14.0±

350 CONTINUE 20027150
360 CONTINUE - 2002716C
C 20027170
C---GET NEXT COLUMN TO OrnE IF PEAL (JTAG=? nR 6) 20027180

TF(NEXT.EQ.99qgqq~qq) GnTn 510 ?O0271q0
IF(NEXT.rCT.NT) GnTO 4.00 Z- 002MO0
CALL TN(NEXT,AJ(JFND+1) ,JNCOPE4I) 20027210

C----A0 GUR ELEMFNTS 20627220
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f"'1 =M+ t ?20 012 772 140
TF(L.FQ.G) rnTn A 2002724U

jJ fAJ(Jr'V14T)=0. 2C7~
TrUR='vn(NAP4FftIFYT) ,1000010)1/i 206i27 270
TF(Trj'J4iNE*O) AJ(JF14f)+'+TGUB) =1 200272A3

395 TC(JTYPE*4E*2) GMlTV 450 20C272QO
TF(JTUrOJE.51 Gt'Tn 450 200273U0

C-----NrrATIVE STPUCTUVALS 20627313
on0 3qJ I4,'4PL 20027320

3 ft J(JIFlI+14) =1.(J~nT 20027330

GnTn 'iso 23 V27350
C---ARTIFTCIAL VIFCTOP (JTAG=5 IQ 7) 20027360
40.' On 410 T=1,MPL 20027170
41ý AJ(jF#IflT)=O. 2002738n'

AJ(JFNO+IPAS) =1. 2002?3qj
AJ (JFNO.#4) 1 203274CO
IF(JTAG.E3.71 AJ(JFNO)+IWAS)=-1. 20027410

20027420
C---SUM YOUJ Tn GAt4?4f-- THE FR~nQ 20-n274313
453 00 460 1=1,MQL 2CO2744.3
4.60 GAMMA(T)=SAMMA(l),YS(AJ(JENO+T) 200274S0
506 LAST=NFXT4~i 20027460
501 FOO~4AT(4T4,F12.4,10F10.4I(28X,11F1a.4) ) 20 £2747U
51o cnN~TTNUF 20C274PO

C 20P27'.qO
C-----CEPK FPDfQ AGATIq'T TnLFOANCE 2CC2?5CO

04mLr0=0. 20C27510
K(=0 20027G20
on 550; TiAPL 20027530
A9SGA,4=AqS(GMMtA(T)) 20027540
IF(&flSGA'4.LF.OrPTCV) G(ATn 550 2) U27SF0

K=K~l20C27560
OELTA (K)=r 20C27570
r44'4A('()=GAMM4A( ) 200275PO
TF(AlRSrAM.LEPqIMLFP) GnTn 1550 23L275Q0
PRM4LER=ARSGAM 20027600

550 CONTTNUE 20027610
IF(P0MLEP.LE.PEQT0L) WRITTAF',552) 20027620
IF(~PPMLEPLF,*EPTflL) GnTn 555 ?'P0276?0
WRITE(6,551) DOMLE0,QIETOL,(0ELTACIJGAMM¶A(T),T=1,K) 2LJJ27640
TFcMOO(K3,lq).IJE.r, GOTO 555 20027fi50
ITTNIMV=TTV4 20627660

551 FnPMAT(*CDPIt4&L FP~nOS EXCEED TnLEPNCE~---*/ 200o?7670
+*FponR--*~F12.4* TnLERakNCE--#rj9.41(4(110,E20.8))) 20C276eD

552 FnDMT(* EQPfl~s WTTI4YN TOLERANCEO) 20G276QO
555 WqITE(697) 2002?770
7 FnQMakT(JH ,46H------------------------------------------------fI 209J?7t10

DETUQN 20 J27720
ENOJ 0073
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PROGRAM4 REPGEN(TNPUT,OUIOuT,TAPE-ATAPE5:UAPUJT# - - 1011C0Oz-
1 TADF6=OUT PUT, TAPFq=TAPEA) 30D000?00
rn'4tnN /VECSTG/ VNAMF(i0),C,LENP,VLIFE(i-§),INH(10,16), 30000&30
" vCnSTID0,I;,NA#4E:NIO),COSTS(30,3) 300COC40
Cn'mmnN /RASICS/ CHAP(5V00,4),qODF(20),PEQ(iD),IYP(10),LYR(1fl) 30000050
C014#40N /rNJTS/ nANpp4(20),1;ALE(?C),SAVE(?0),EXIST(10,20), 30000060
"* OUC(02)Sn~~2)SL(02)PO(0vRT.0).- MaZM-f07

co'mOn /PPBAM4S/ QOTOT,TNVR,LAST,NV,NP,TnT,TTTLE(4),CnST 30000080
DATA CnOD f 2'401, 2IHe,2HO3,2HO4, 'HG5,2H06, 2H07,2,48,2HOq,2H10, 30C000q0
42141192H12,2'413,2H414, HI5,2Hl1',,2H17,2H18,2Htq,2H?0/ 30000100

CALL SETUP 300C0110
r.1 PFAr)(qj00)(TITLF(T)qT=j,4) 30000120
IJO FOPMAT (44101 30D001.30

IF (FnF~9)7T77,200 30000140
?00 PDOTnTO.0 3a00001%

DO 300 T=1,20 30000160o
SALE(T) =0. 0 30CM070
SAVE(I)=0.0 390001p0
0RnC(I)=P!ZOT( I) 3 a L L..jq9
O)ANDP4(I)=0.0 30r.602C0
Or) 2530 N=1,1O 30000210
DOUQCH(4, T) = 0 .0 30000220
EXIST (N,IT) =0 .0 3C000230
STOQUE, t10.0 30060240
'; AL V (N, D= =0 *0 30I&G025a

250 CONTINUE 3000026~0
300 COnNTINUE 3Z07

CALL TNSC1LN 300.00280
CALL CINFO 30000290
CALL DTNFI 300003CO
GI TO 50 -..- 30O0G03ifL

7777 qTnP 30&0J0320
~ NI)30".00330
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1;UrPOUTINE r:INFO 30CO0~3'0
rnI4NrMN /VECSTG/ VtIAMr(10),rvLEtIPvIrFE(ý),TNI4(Ic,I6), 3t)L00350
" VCnST ( in r,NA 0Nt),rflST- ('0 1)
,nmmnlN /RASIfrs/ nwP(50o0,4),r~nn(2."),Pr;(tO),IVP(iO),LYR(1J) 30000370
'rO4MMflN /OLJTSI nANitMI(?O),SALE(20),SAVE(2CtEXTST(1Q,i2C), 310~0t.8C
" tPOfHiC,2,SrP(10,lo),S&LV(I0,~O,20,PPfl!(2-(,),PRflT(20) 30cooloo

f'IMMnN /DAqAt4S/ PtVTOT,INYR,LAST,'JV,NP,TOT,TTTLE(*d,CflST 10000400
r3ATA nNF,TrTAL,PFPInD f 2H01,6'4TOTAL ,6HO-RTnr) /3CO02L4IG
WOTTFC6F,100O)(TITLr(T) 9T=114) 3t CtJ420
S1JMT=0 0 T 0CbG47C
T00nfý= . C 30000440
Tfn!ýT=0 .0 0C 3ý045.C
fli ';,'3 T=1,2C 3IDLC0460

Sfr T~frST=TCT41OANfAf .) +'.AVE( I) -SALE(IM 30000470
TflfST=CflST-TcflST-pflTfT 30-0004PO0
Dof 6ro ~jT=j0 2-3;9

631-1 T~oon=TDQnC4,+PoC~.( T) 3[CC 05L0
TfDonr=TPPlr./TrflST 3000051C
Of)~ 1c*a0 I=iNO 30000520
1(FfDP ( T) ,EQ, nNF) M= T 30(t)!

iaoo Cr1NTTN~U~r 33CCO540
'Or 2000 T=JNMP 10fIL550
Kl=TY0(T)-TNYR.1 30000560
K(P=LVR(I)-INY0+l 30'0157-1
00 1533 (:1(1,12 3LCOG15fi

nNflm(KI.):fA~ir)m Kl)+nAN!:PK) 30060600
';ALF (1(1) SALF (g1) +SALE(K) locG6610

15J1) 'ONTINUE 30303620
J=I-N~1. 30000630
oqnc(I)=Pp'-(1) /Topnr, 30000640

iaNnfv4Il)=flANOrV(ect)4SAVE(I) 330,10650
su4=oRor(1) +nANO#4(Ki) -SALE(Ki) 300a0663
WOITE(6,?00) PEPTnfl,rODE(J),PRnO-(I),nAý'D(1(1),'.ALE(KihSUt 30000670
IF (J~rf)*J) GO TO 30CC InO0Q680
nANDm( I)=A'ID'4(I)+flA~nM(Kl) 3V0006qC
S AL F(1) ='ALE (1) +SAIF (KI) 30LL07CO
PVnr(N)=PQnr(m) +Ppnc(T) 30000710

200C SUMT=SUMT+SUM 30000720
1 =L YO( NP)-IMVR+ 2 3C CO3730
WDTTIF(P.,-00) TnTAL,POTOT,PRnc(N),OANO'4(l),SALE(I),SUMT 300C0746
WQITF(6,400) SALFMT 3oGo07qG

100 FnoAT(Il41,15Y.I.tj.C / 1'4-,-CnST 1NFnRMATION* 30000760
I4-1~,'t'#,~f II1X,1ti*,' Q AND 0 *, IH-, 30C0JCu770

OPOC.UREMEMT#,lH*,* OW3ERATTNG #,1'40 ';ALVAGE f,iH~g 3060760
TOTAL * / IH ,77(jIH*) / 13X,S(INI12X)l 30CC007q

200 FOPMAT(tH A~6,2X,A2,2X,IH*~,12X,14(IH*,IX,F9.392X) f' I1X,5(II4*,I2X)) 30000800
300 PnP#8T(jlX,9(114'12X) / IH qA6,6X,5(tH*,lX,F9.3,?XU / IN ,77(jH-))3C30nlR0
451j FORMAT(14- /IH-,'TRILNCATION VALUE FOR PESOURCES = *,Fq.3) 30i.00820

QPTUPN 30 000A'0
Ni) 30000840
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SUF4OnUTTNE INSOLN 300(..85L.
rOmmON /VE!:STr;, VNAMF(IOI,C,LENP,VLTFEcio),INHCiO,16)l, 30000860
"* VCOST(10,ri),NAt4FN(i0),COSTS;(30,3) 3000087a
COMMON /9ftSICS/ CH4Q(5O0O,4),CODE(20),PEQ(t0),IYP~ijg,LYQ(10) 33600880
CO'4MON /OUTS/ OAMPM(20) ,SALE(ZD) ,SAVE(20),EXIST(iO,20) , 3G000890
" 0 UO(1f,H~i?),STno(10,~D),9SALV(¶!0,2g),Pqncct?o),PqnTc20) 30000900
C,,VnmoN /PARApq5/ POTOTINYR,LASTNV,NP,TOITTTL.E(4).COST 20f000410
INTEGEP TOT 30000q20

Tr)TNP~i30000930
DATA X/1HX/,W/iHb4/,Sf14S/,8LANK/jH /,'3LAN?/2H /3000091.0

ir777 ?F-iocq,i3jfj~ro,V4L 3a0002950
IF(TM'D.GE.0) GO TO 101 30G000%0
COST:VAL 300012970
GO TO 700 3fl000980

101 IF(TNO.*EnO.) GO *T'ý 7777 30G6209qo
TF(CHAR(INDsl)*E0*X) GO TO 5t3 30001000
TF(CN.AP(IND,I).EQ.W) Go TO 4L0 30L01010
IF(CHAP(NO,1).EfO.)) GO TO 3L,0 30001020
IF(rH~AR(IND,l).NE.PLAM2) GO TO 777? 30ý31030

C INTERPPET ONN VAPIAPIES FOR INVEST,4rNT CONSTRAINTS 30G1643
On 200 I=1920 30031050
IF (PEP(T).E~OCf4A(TNO,?fl GO TO 21C 30GOC100

200 CONTINUE 30001070
GO TO 100 3Ql0D

21~3 DI~nr(I)=PR0C(I)-VAL 3LGLI0090
PoOC(T+I)=PQOC( I+1).VAL 3CCOIILC
GO TO 7777 30001110

C INTF90RFT Tm'4EQTTED FLEFT AND PURCHA&SE FLFET VAOII1LLES 3cl~
4.70 0O 1.uS J~l,2G 3CC0113O

TF(rODE(J).EO.CHAkP(TklO,2)) GO TO 41C 30001140
465 CINTIN1UE laf.0 1.15 a.

Gn TO 1000 31CO16~G
41.3 00 4P0 r=lgiU 3JEL1170

IF(FPE'(I)*EO.CHA0(TND,!)) GO TO 4.30 31COiRO
420 CONTINUE 30 061190

GO TO lO0C 30001200
430 TSTADT:IYR(I) arljoal2lo

IF(Cr4AQ(r4D,1) .E0.X) PIJQCHI(J,I)=VAL 30C91220
00 450 1=1,1C 50CC123G
IFLF()E.-A(M,) GO TO .6C 0014

450 CINTINUE 30OD1252
r,,ro TO 10 30CO1?E60

460 TFNn=LYP(l) 30001270
CýALL VALUF~S(J,1STAQT,1EAIO,VAL) 30001280
GO TO 7777 - 30Gf31290

C INTEPD~rT 'OT~49ALL VAPTARLSS 390001300
300 n0 350 T21,20 300.01310

IF(rOO)E(T).EO.CHAP(T'iD,2)) Gn TO 36C 30001320
350 CONTINUE 300013.12.

GO TO 1000 3000134.0
350 DO) 370 J=1910 30001350

TF(OFQUJ),El.CH'A0(I~i,3n) GO TO 78E 300013F60
370 CONTINUE 3~i7

GO TO 1000 30001390
180 STn*(T,J)=VAL . -- 3D11l0390D

LEN.P=LYO(J) -TYR (J)+l 306014PI
CALL mOTH(t) 30001410
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S AV F(J) =SAVE (J) +'ý*VBL
Gnf TA 7777 30U01470'0

C 14ITEPORFT P'ASTFP VADTARLES Di40
5 j 0 F(CHAP(!N3.3).NF.!PLAN2) GO) To4 39icol450

TF(~nF(T),FO).rfP~a(TINO,2)) Gn TM -,6( IOl470;'
sqq CAnITTNUF 3ý19ý

Gnf TA 1Z.0 30 cU14qO3
564 PUf4TTT= 30CL15rc0

*PflTnT='TflT.VfflnST (T.T) 30J~t52'3
rCA TA 7777 30001530

C EOPOP ?FSSAGE 015j

STPIP30CU1563.
7)) PETUPN~ 300CIS70
jljJ FAn'aT(T(.,4X,F12.4) 30OISR5O
600 FAOcMAT(1N-,*EqpflP TNJ INTFE0OPETATTnN ('F *,A1,IA2) 30rl~05qa

rnf 31 j t6301
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suqQOUTTP4E ClINF.o___ 30CO1610
CIM'MON /VECSTG/ VWNP4E(10),-,LENP,VLTFE(10,),TNH(1C,16), 30001620
" vrnSTj10,5),NAv4FNPJl0,cfSTS.30,3) 30001630
CnmmnOm /qAS~rrw HP50,)CO(.JE(0,V(0,Y( 3000164a
Cn'mmnN /nUTS/ OANr)w(20),SALE(2a),SAVE(2LhEXTST(10,20), 30001650

"* PUPC-H(10,20),STnP(10,20),SALV(10,2C),P~oCC2D),p~flT(20) 30001660
rnO4maN /PA'qAHS/ PnTnT,INYPLAST,NV,,NP,TOT,TITLE(4),cnST- .2P170
TNJTEqEQ TOT 300J168J
OATA TOTAL,PE'RIon,RLANK f 6~TflTAL. ,6HPFRI00J,2H /001
W'ITTE(6,1G00)(TITIU(T)q1=i,4) 30CO17CO
'41 300n1710

5 Gn TO (,fl3,,5,,7,,q)iV39v301723
13 WRTTF(6,1DIC) (VNAtMr(T),T=1,NV) 30001730

GO Tn 10n 30001740

20 WRITF(6,1020) (V?ý9hWF(T),r=1,Nv) 30001750

3J) WI~ITF(6,1030) (VNAI4F(T),TI9NV) 30001770
GO TO 100 I0C19

43 WQTTF(Fj,1040) (VNAMF(T),I=JNV) 30CL1790
GO TO 1nn 30001800

50 WRlTE(6),1050) (VNAME(T) ,T1,lNV) 33001810
GO TO 100 30001820

60 URITE(6,1C60) (VNA'4F(T),I=1,NV) 3UMPi30
GO TO 100 m3f001840

70 WGtTTV(6,iG70) (VNAI'F(T),=I=,NV) 39C01850
GO TO 10C 30001860

go WQTTF(6,1080) (VNAtIF(T) ,]=1,NV) 30001870
GO TO 100 30001SAG

90 WDTTF(6,I09au(VNA"E(T),f=i,NV) 30C01890
1303 FO)RMAT(1HI1,I5X,AI.A1 f 1'-,-PURCHASE') RFSOU9CFS-) 30C.01910
1010 FORMAT(IH-,12X, iH*,12X /IIX, iH~gXA5,2X /11' 925(jH')/ -- 3LOO1910

*13X, IH-,12X) 3nP019?o
1020 .FnDMAT(1H-,I2X,2(1I4*,I2W) /13Xq2 ±lH',2X,A882Y)ftH ,38(114')/ 30001930

"* 13X,2(1M*,t2X) ) 306C1140
1030 FOQ'4ATCLH-,12X,3(114',12X) /13X,3C1H*,ZX,A882X)/14 951(1Pf#)/ 30001950

"IIVW,3(1P4*,t2X) ) 3n001960
1040 FOQP4AT(IH-,12X,4(1IH*,1?Xl /13X,4(1H-,2X,A6,2X)/IH ,64(JH*)f, 30001971a

1050 FOP'48T(14-,12X,5(lm94',2X) /13X,5 (1H*,2X, 4892X)/IH ,77(1H-)/ 30C01990
"* IIX,5S(IH*,12X) ) M020000

1060 FnP94AT(1H-,IPX,6(1$N#,12X) 113V,6(j14,2X,A9,2X)/IH ~90(14*)f 30002010
"II3X,6(IN%,12X) ) 30062?020

1070 rrQMAT(114-,12X,7(1H*,12)c) /13X,?(IH*,2Y,A8,2X)flH *103(JH-)/ -- 30DGZ030
"* 13X,7(1I1',12X) ) 3000?040

1080 FnQmAT(IH-,1?X,g(19H-,12X) 113X,B(IH*,2X,A8,2X)/1H ,116(1Hw)f 30CO2050
"* 13Xg(1'H*,12X)( 30002060

1090 FODPMAT(jH-9I2X~q(jIH*9j2X) /ij3X,cl(jH4,2X(tA8,?X)/1H l12q(IH*)/ 30COZ070
"* 13X,q(IHW,12X) ) '3000?090

100 IF(t4.GE.2) GO TO 305 33002090
K=O 106021C0
0O 200 T:-1,TOT 30002110

TF(K.NE.1) cO TO 200 30002130
TEMPI=DFO100 30002140
TEI4P2=PEP( I) 3UGl2150

*IF(T.NE.TnT) GO Tn jf'5 30002t60
T E'4PITOTAL 30002170
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105 Gn TA M09O,1209,13CI 40.15C,,160, 1?0, 180 91 10)V tfvJ000?iq

GI TA 200 3D?1
12J WQTTrFU,I112'J TE'-P1,TFMP2,(PU~CI4(J,T),J:1,NV) 300(C2220

5f) Tfl 26 3000?230

GO TA 200 3CCO22FC
14w WQITE(6,11i4O) TEMP1,TEMtP2,(PtJRCH(JT),,J=1,NV) 30cb?2PAt

r,rn TA '00o 3LEC227(G
150 WQtjTF(6,l150) TFMPt,TFMP2,(PIJq(r(J,T),J~l,,,1V) 31I22AO

GI T() 230 30032293
161J WgTTE(6,11FD) TE"P,TEt4P2,(PU'~rH(J,TlJ:1,NV) 30002360

GA TA 20C 30LC2310

Gn TA 2V'~ 30. Ui02330
180 WQTTE(VF,,180) TEAO01,TE'402,(PU9CH(J,T)9,j:1,NV) 3C0C234d0

GO~ T~l 20C 30CG23EqC
IqO WqTTE(6,t1qV) TEPMo¶,TrMP2,(PUDCHuqI~qj=1NVj 30%10236J
?2I CoNJTTNUE 30L002370

1113 FADP4AT(IN ,Af,,?X,A2,2Y, 1J4',2X,F8.l,2X / 13x, lm~t12X ) 30CLJ23RO
1120 FlQMtT(lH ,Ab,2X,A?,?X,?(1H*q,2XqF8.3q2x) / 13X,2(LI4-,I2X) ) 30&G23q0
1130 FV)DMAT(t)4 ,,X?,,d1,XrR3x)/ JlX,3(tH-q12X) ) 3ýr2C
114) Fm'QMAT(1Im vAf,2Xq82,2Xs4(1N,2XF8s3,2X) / 13X,4(1H*,12X) ) 30C..2413
1150 FIPMAT(1I4 ,A6,2XA?,'>X,5(1,4#,2X,F8.-i,2XI f 1'tX,5(1H',12X) ) 30C0O2420
1160 FAQPMAT(14 ek6,2Y,fi2,2Y,bf~lH-,2XqF8.3,2X) / 13X,6(1H',i2X) ) 380LD430
1170 FnOMAT(1HP,2,?',714,Xj.,x / 13X,?(114',12X) ) 3010?44C
1189 FnPMAT(IH A,A2Y,A2,"Xql(i'4-,2XqF8.3,2Y) / 13X,S(194,12x) ) 3G7024950
11lu ~FnOMAT(jI ,A6,2X,42,'ýX,9(1'4*,?X,P8.392Y) / IIX,q(jH-,j9?X) 3OLfj24FCI

C 30007470
C FTRST OAPT nF THI!S StjnonlJTTMF OUTPUT INFAQMATTnN CnNCERNTNJG 3fl302480i
C EQUJIPMENT OU9CI4ASES P110 ING EACH4 9vP~fl ** 30C024.QO
C NEIXT SECTTAN OUTPUTS OFSnUqVnES STrP~r 30C025CO
r" 1CL02510

1N=3 3OU02530
Gn TA s 30G02540

305 IF(M.En.2) GO TO 2ES 3 CE0O2550

01 4uo I:1,tIP 30 c0057C
K=IYI'(T)-TNYP4I 30CO?580
IF(K(.LE.u GA TA 4L ol"

N=N~t!@326ý :
Gn TO (310,32G,33L,3409350,36dJ,370,3R0,3qC) ,NV 3CC%2616

314 %4PTTF(6,j1110IPEPTC-%l,COnF(N) ,(STn- Aj,I, J=1,NV) 30C02F620
GA TA 4aC 300026M0

1'0 WQTTF(6,t1?0)EPTnV,~rnOE(N),STno~j,T),j=£,NV) 3CL2u364C
Gn TA 400 3OL02650

33 WQITF(6,1130)OEPTAP,'mODE(N),(5TAO(J,I),J:1,4V) 300C?6A0
rGn TA 400 3CL.C267C

GA TO 400 3G&0260 C
350 WQTTE(6,1150)PEPTnl,ffOqE(N),U4.Tnr(JI),,J:1,NV) IDCa27('

rGA TA 400 30C02710
360 W-TTE(6,1t60)PEPTng,ioDnF(W),(STAO(j,T),J4,tNV) 3ý':02720

GA Tn 40C 30032733
17a WQTTE(6,1170)PEDTOA,f-OOE(N)STno(J,T),J:1,NV) 3000274C

GA Tm 4002 3000?750
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Pit) WQITF(6,IISO)PEPTnn,rCOOE(N),(STn"(J,1),J=1,NV) 30002760)
GO Tn 490 -- -.. 1027

3q0 WQTTF(6,i190)PE-TnD,eO,)F(N),(STnOP(JI) ,j=1,Nv) 30002780
4.00 CnNTTMUE 30%027q3

3Q00 FO)PMAT(LHl,15X,4AIC / IH-,'STIWEO RESOURCES* 3GO028CO
c 30002810
C PEMATNING PART WILL OUTPUT THE TOTAL AMOUNT USEfl 3000?820
c O'JqING EACH DERIflO -... ocoz~.io
C 3')00?8'.0

W9?TTFU6,2D0D) (T!TLF(T) ,r1,4) 3 32u02850
M4=2 30002860
GO TO 5 3000,>S70

On 3CO I=1,94P 3c2f(
K=IYR(l) -I'lYO+1 3CO029CO
rF(K.LE.0) GO If' 7fC ID2

On M0 J=1,'JV 3J3 I202G~
206 EX(T'T(JK)=EXTST(JK) -STOO(Jgt) 30C02930

N=N~j 3C00?q40
GO TO (21G,,22,23C,240,250,2609270,280,290)tNV 300-0295U.

210 WPTTr(6,i110) PFYTOO,CnoF(PJI,(EXTST(J,K),J1t,NV) 309)029r-l
GO TO 300 3000297C

220 WQ!1TF(6,1120) PEQTOD,CODE(N),(EXTST(JK),J1I,NV) 300029R0
GO TO ;o0 30D02990

ý!10 WOITT(6,tt30) PEPTflO,COOEP4),(EXIST(J,K),J1I,NV) 30C03CLO
GO TO 300 3OCC30iQ

24.0 WQITE(6,1140) OFPTOD,COOE(N),(EXTST(J,K),J=1,NVI 300030?0
GO TO 30C 3CC03C30

?50 WQTTF(6,115C) PE-TnO,COf'E(N),(EXTST(J,K),J=1,NVI 3IC33u'43
GO TO 303 30003V0%

260 WqTTE(F,,1160) PEcTno,C0oEP4),(EWTST(J,K) 9J=19NV) 30CO306~0
GO TO 100 3QU37

270 WPITF(69117O) PEDIOO,CnOE('I),(EYTST(J,K),J=1,NV) 302010R0
.GO TO MC 30003090

240 WRITE(6,1180) PEQTno,rO)E(N),EXTST(J,K),J=t,NV) 30003M0
GO TO 300 3G(60311D

29,; WOQ1TF(6,1190) POETnn,CnODE(N),(EXTST(JK),J:1,NV) 703G3120
300 CONTTNUE 13L

OETUPN ?'OCC3140
2000 FnR"#AT(i941,15Xvf.A1L / 4-,*TnTAL RESOURCE~S USEO ) 30003150

END 30 0011A0
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qU.1QfUTTNE SETUP

*V('OST(10O,~),NAMFN(1O),COSTS(1O,
3
) 303

rO)MI4Onl IrASirS/ rpo(roO004),etflOIU?0),PE"(i0),IYP(10),LY
0
CIO) 'COV1210

CreV4P4N /OIJTS/ nAllirm( >0,SALE Q0 ,34VE( 701,EXIST (1,20) 9 10lopolpt

- U-CH(10,20),STr'P(1r,,;b),SALV(¶t,'L) ,PQOC(2J3 ,PqOT(?0) 
3CUL3220

COnqmAn /PAPAmS/ O(VTnTTFNYP9LASTNfVqNPq TOT, TTTLEW )COST 
39CO3 23J

O)TMFNSTIN TEMP('.) PPO NFT'LE/3CLOl324C

flATf t'jT,IoT,IED/AHVrHTf'LE ,8H~rID 4FD4L 33 nU325u

PEAO(S,,lCOO)Fý1At4FTýIYR,LAST,NV,NT,NO 
IL18

1)d06 FnormAT(AI,2X,fT5) 
IO'0n"Qu

10 -EftO(5,t000)TTAPLF 
3n-133(C

IF(ITAO'LF.EOl.IVT) GO TO 20 30633310

IF(TT4RLr.El.T0T) rmn TO 60 I100U32C

TP(TTk9LF.E0.TEO) nno TO 100 30CC3?30

WtTTF(6,2000)ITAALF 
3 - ~3 134

?123 Ffl?MAT(tH-,A8,* Tl NOT PrC0cGi;:ZEO PY SFT¶JP*) 30003350

S TOP 
30Li6336~0

20 NVc':JVGO+i 
30QIL3370

QEAO(5;,4CLC)VNAM-(NV-),VLrF('4VPI 
In)0 Vlfl

PEflO(5, 1?)7) (VrOST (NVP, I) ,I=i 5) 30G03339

1@7j FOO'48T(5F'10.21 
3C: 07i4ca

rGO Tn 10 
30CO3410

R6 NPT=NOT+1 
30001470

REAOf5,UI.'1) TYPpuOll), 1 yD(%40T),PQO(NPT),QonT(NOT) 
33023'.30

J141 Fl0MAT(14,T5,1X,Ak?,FR.2) 
3JOC34.49

GO Tn 13 
ACCC'tc

4CwG nODM&T(A9i,11WT21 
30003460

100 CnNTTNUE 
Cl37

0PfVT(NPT+i) 
3. 50) 4PO

119 rONTTNIJF 
3coc~zfq0

PEAO(q,1000) T,(TcwO(J),J=1,4) 
3CCLISCC

?010 Fn-MAT(TS,4X,A1,!8?) 
3J31

IF(FOF,q)20G,15G 
3'10035?C

15J DO I'r0 J=i,'. 
1CG3530

160 4&APfT,J)=TEM0(J) 
3034

rGO TO lAO 
300553

2j6 RFTUPN 
3000356C

END 
30CO3570

13-93
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suqpnUTINE VALUES (N T-sTART,ITEND VAL) - Qj5Q
cflnmmN /VECSTG/ VNAMF(10),C,LEN0,VLIFE~liJ,TNHNCiC16), 30003590
" VCnST(10,5),NAHF'J(10),COSTS(30,3) 1 300-03600
Cnfmn4M /RASICS/ CHAR(50O0,4),CflflE(20),0EQ(lG),IYP(IO),LYp(io) 30003610
cnt4I4N /nUTS/ OANfl?4("0),SALý(20),SAVE(20),EXIST(10,2fl), 30003620
" 0URCýH(10,20),STflR(10,2G),S!ALV(10,2O),PROC(20),PROT(20) 30003630
Cnmmo4tfl~ PARA"S/ POON,,ATNPnIL(),nT .3-0 ~.3640
rALL YQ(COST(N) 30003650
I=TSTAPT-I'JYQ 10003660
I I=TE4JD-ISTAPT+i 30003670
K~l 30003690
DOl 10 J=1,IT 30003690
I=T~t 30037001
IF(I.LE.fl) GOl TO If' 30003710
,OANOH(T)=OANflm(I) .tm;TS(J,K) *VAL 30003723
EXIS;T (NJ,) =EXTST(M,I) +VAL 30003730

la COnNTTNUF 30001740
I =I~t 30Z03750

30fK376
IF(IENnl.rQ.LAST) K=K+1 30003770
';ALF(I)=fCOSTS (J ,K) #VAL+SALE(T) 30003780
SALV(N, )=VAL+SAL"(N.1) 330(03790
PETUPN 30003800
EN~D 30003810
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sUVpnUTINE YpfOST(.1) i0R
C A SA0rnIITTNE TO COM0IDITO THE nQEPATTNr,, SALVAre, Amn TQUNCATION t044
C CnSTS YEAR 9Y YEAR, ALSO THE YEAQLY MOTHRALLING SAVING TS COMPUTFn. ICCOM650

)P4mmrN /VErSTr7/ VIIAMF(10), CLENP, VLIFE(L0), TNH(10,16), 10008660
SVCnST(1U.,5), NAhIFN(10), cnSTS(IC,7) 10008670
IN11Fr.EI V/NAPr,VLIFF 1tJ £ 468(P

C &SSU'4E THE IPERATTNG AN'1 MAINTANPE 9'f3ST INCOEArES AT Q~i00 PEQ-nENT 10086Q00
C A YPAO (NnT A nmMP011KI PATE TNCEASE) 1D00087fV

10008710
C ~1000107?o

C Lc*T X= THr 1ST YFAV -'. AND m. rnST,. THEN 10L0A730
C X4(1GR)#X4(+2#Q)#X4....+(1+94D)*x=vcnST(J,?)1CI'CG74.0

x= Vrlv.T(J.2,1 U.Cc + 45. 0*) I10008750
C ASSUMF NO PERMO IS LflNGER THAN b YFAPS. 1000q760

TRQVLIFý(J) .10 104C5770
00 10 1:1,19B 1GCLG97A
t~nOSTS(T,1)=(1I.C + FLOAT(-1)QR)'E(VCOST(J,4)"*(T-1)) 1CCCR790

toj r(OnTTNUr 10008800

C ASSUME THr SALVAGE VALUF OF VEHICLE AFTER I YEARS OF SERVICE IS IOL0482C
C (ALP'4A)**1 *PURCHASF rnST. IOCORR30

ALPI4A=0.5
Y=%trflST (J, 1) 10008850

Y= A10 4A*Y lc37
rf I (,2) :Y iocc88po

2i 'ýNITINUE 1D00j880

c aSSUMhF TOUNrATTON AFTER IYEAQs OF SEPVVýE IS 1OLL9910
C(VLTFE-T)*(RLIRCHASE COSnlT)/VLIFE ICOERQ20

y=VrflST (.J 1) ,VLTFr(J) IOiJ38943
flf >'3 T=1,19 10C089950
IXKVLTFE(J) -T l0Ccg96c
IF (IY.LT.C) TY=C 10008979
rlOS.TS(T,3) =IX'Y iaýqp

lo CONTINUC IGCLRqQo
07T IJP4 1occq0cc

FNTQY ?0T-4 1 0 0 0Q0 1 0
C ASSSUMF: THE MnTHRALLTNG SAVING IS 0t190 OF CENT OF THE FIRST YEAR COST-X

C, DO r)46 L=t, LEN P
C 546 r.rCio*cS(,)*r)TJ4*(L1
C C :-X'VQI

C:=-vtrfST(J,,?)/(12.C + 45.0*P) 01
OE T UN 1ccao~co

"Fln 10009q0q
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APPENDIX E

ERROR MESSAGES FROM MATRIX GENERATOR

".. is not a table name."

This message indicates that the input deck is not properly con-

structed since the program has read a card which should have been a

header card but was not. The location of the error can be narrowed down

by checking the output listing to see which tables have been correctly

read. This error terminates execution.

"Vehicle name . . . not defined in a vehicle."

This message is output when a task table is being read. It indica-

tes either that the vehicle name is misspelled or located improperly on

the card, or that the task table has preceded the vehicle table, if the

vehicle table exists. This error also terminates execution.

"The period tables are out of order."

This message indicates that the first year of the period just

read was not equal to one plus the last year of the last period read.

This can be caused by improper sequencing or improper definition of the

periods. This error will cause execution to terminate.

"Warning--the number of tables input was not the expected number."

This message does not terminate execution, but does indicate

that there was a difference between the number of tables indicated on

the title card and the number actually read by the program.

"Incorrectly read file . . . columns read as . .

"The M-1 column was . . ., unable to find RHS mark."
"Reached EOF while writing column . . . and row . .

These three error messages all refer to errors encountered when

trying to convert the MPS360 file to the file for BBCAV2. If one of
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these errors occurs, a major problem exists within the program. As a

result these prevent the creation of the BBCAV2 file, but allow the pro-

gram to execute to completion to give the analyst the most information

possible about the problem.

ERROR MESSAGES FROM MAIN PROGRPM

"BLIST size exceeded"

BLIST is the array used for storing nodes of the branching tree.

It is presently dimensioned to handle 25 nodes. When there exist more

than 25 nodes which have been defined but have not been evaluated, this

message is generated. It indicates that this particular problem is con-

verging very slowly, and if one desires an accurate answer then the arrays

EKBL, PSIGL, NXBL, XNXBL, and BLIST should be enlarged. This error causes

the system to print out the best solution found and proceed to the next

problem.

"Time is up . . . cycling to next problem."
"Have solved max. no. of LP probs."

These two messages inform one that the solution which is output

is not necessarily optimal but was caused by one of the input parameters.

The first message indicates a violation of the time indicated by the

second field of the real parameter card. The second message is a result

of reaching the limit on the number of nodes (LP problems) which is set

in the last field of the integer parameter card.

"Premature EOF on a matrix tape at column . .

This message indicates that the size of the tape file does not

correspond with the size indicated on the integer parameter card. It

also gives an indication of the size of the tape file for comparison

against that which was input. This error terminates execution of the

program.

E-3



"IO--column not located in NT reads"
"Row--key not in core"
"Insert cannot find rejected column"
"PIVOT--PIVOT less than PIVTOL"
"KEYCH--essential packet no basic column"

These five error messages are used exclusively for debugging, and

should not occur in normal operation. The general cause for this is

that some section of core has been overwritten accidently.

"PIVOT dropped column .

This message indicates that a column was removed from the basis

during the inversion process. This occurs when the input basis is

not feasible, and when numerical errors have caused the current basis to

"drift" out of the feasible region.

ERROR MESSAGES FROM REPORT GENERATOR

".. . is not recognized by SETUP."

The routine SETUP has encountered an error in the input deck while

attempting to read a table nnme. This error terminates execution.

"Error in interpretation of. .

The program has been unable to determine the meaning of the seven-

character code indicated in the message. If the code is a valid one

(one of the forms shown in Fig. 11), then there is probably an error in

the period descriptions of the input deck. There is also possibility

of other errors in the input deck or, as a. last resort, of errors in

the reference list file. If the code is not a valid one, then the

error must be in the reference list. This error also terminates execution.
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GLOSSARY

This section contains the mnemonic definitions for all three

programs---GENLCP, BBCAV2, and REPGEN. It is arranged into two major

sections. The first section lists the mnemonics in labeled common-

then the local variables contained within each subroutine, for each

of the three programs, respectively. The second section is an overall

alphabetical listing for handy reference. Note that in this listing,

the same mnemonic may have two or more meanings. Each entry is

identified here as a local or global variable, and is cross-referenced

to the first section. Use of the two sections, in conjunction, should

eliminate any ambiguity.

SECTION 1 ................... G-2

SECTION 2 ................... G-25
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Section I

GENLCP CODING DEFINITIONS

COMMON/VECSTG/

VNAME (10) - vehicle names

C - temporary storage for cost data

LENP - length of period

VLIFE (10) - maximum life of resource (vehicle)

INH (10, 16) - number of each type resource inherited from each
year

VCOST (10,5) - cost data for each resource

NAMEN (10) - pointers for numbering resources

COST (30, 3) - yearly operating, salvage and truncation costs

COPMN/ALTSTG/

ALTER (288,9) - array used for eliminating infeasible alternatives
from tasks

YAVL (10) - year resource first available

COMMON/TSKSTG/

U (7, 288, 9) - array of task alternatives

NTSK (9) - number of alternatives in task

COMMON/ PRDSTG/

UPERYR (10, 3) - first and last year of period and number of task-
in period

NPTASK (10, 9) - ID number of each task in period

PTASK (10, 9) - multiplicative factor for all values in associn-
ted task for each period

LOCAL VARIABLES

GENLCP

ALPHA - temporary storage for attrition

AU (16) - temporary storage for a.lternativfs
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BUDG (10) - limit on procurement expenditures in each period

CMAX - temporary cost storage for ordered resources

FNAME - file name

IHVN (10) - pointers for inherited vehicles

INHYRS - number of years from which vehicles are inherited

ITABLE - temporary storage for table name

LIFER - temporary storage for remaining useful life of
a vehicle

LY - last year of problem

MAXL - temporary storage for vehicle life

MCOL - number of columns in matrix

NAMES (10) - temporary pointers

NINHP - number of inherited periods

NIV - number of inherited vehicle types

NL (l0) -

Itemporary storage used in formatting output

•NT (10) -1

NPP - number of periods

NPT - number of period tables read

NRD - number of vehicles having R&D

NROW - number of rows in matrix

NT - number of tasks

NTR - number of task tables read

NV - number of vehicle types

NVEHU (10) - indicates if vehicle used in period

NW - number of vehicle tables read

NYCR - temporary storage for last year of period

ONE - "1.0"

ONEM - "10"
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SY - start year of problem

UB (iO) - calculated upper bounds on resources

UMAX - temporary storage for greatest quantity of a
specific vehicle which might be used in a task

YEARS (21) - stores inherited years

YRINT (20) - scale factor for all tasks in period

YRCOST

ALPHA - rate of decrease in salvage value

R - rate of increase in operating cost

Rl - portion of operating cost refunded for mothball-
ing resource

YINTERP

JSUB (10) - pointers for vehicle subscripts

VNIN - temporary storage for minimum quantity of vehicles
which can be used for a task

MATFILL

C - "COLUMNS"

CNAME - column name for which RVAL is being derived

CTEMP - temporary storage for column name

IROWTP (100) - indicates row type; all set to zero except
generalized upper bound rows which are set to h

ITEMP - temporary storage for first letter of RNAME

R - "RHS"

RNAME (120) - row names

RTEMP - temporary storage for row names

RVAL (100) - vector of values in each row for a specific column

VAL - temporary storage for value of specific row nnd
column
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BBCAV2 CODING DEFINITIONS

COMN/Cl/

IP (12) - storage for input parameters on integer parameter
card

RP (12) - storage for real parameters, first four locations
are for input from ieal parameter card, rest are
temporary storage

TMP (10) - temporary storage

COMMN/CW/

T (100, 10) - storage for columns of matrix associated with
nonlinear variables

BO (10) - right-hand-side vector

BLO (1O) - set of lower bounds on nonlinear variables

ULO (10) - set of upper bounds on nonlinear variables

CO (10) - vector for linear approximation for nonlinear
cost functions

C0MON/CVY/

M - number of rows in matrix

N - number of columns in matrix

NCP - number of nonlinear variables

PHIT - cost of a nonlinear solution

UZ - cost of best nonlinear solution

USP - UZ (1 +•)-

USM - • (1-

EKO - cost associated with the lower bounds of the node

MPLUS - number of rows in the matrix including the cost
row (M + 1)

COMMON/CV4/

IX (110) - columns in basic solution

X (110) - values associated with columns in IX
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IXZ (110) - columns in best solution

XZ (110) - values associated with columns in IXZ

XCON (10) - stores values found in X which are associated
with the nonlinear variables

COST - cost of the so!ition rcturned from the LP

COMoN/CV5s/

SIGm (100, 4) - stores information which defines the current node

TSIG - temporary storage associated with EKO

LSTMAX - maximum length which the branching list has
achieved

CoMMoN/CV7/

NPHASE - stores LP phase code

NFl - signifies feasible solution when set equal to 1

CFX - no longer used

IOPT - used to flag unbounded solution

NOP - node number

NOPS - nodes solved

NEWXZ - flags when new best solution found and should
be output

COMWN/ cv8/

IXBK - index of branching variable

XK - value of branching variable

NOBOL - number of nodes on list

EKBL (25) - EKO value associated with each node on the list

COMMON/CV9/

PSIGL (25) - lower bound associated with each node on list

NXBL (25) - index of branching variable for each node

XNXBL (25) - value of branching variable for each node

BLIST (25, 131)- branching list; contains right-hand-side vector,
plus upper bounds, lower bounds, and linear cost
approximations for nonlinear variables
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COMON/TMXl/

TMO - time SET was called

EXT - time when time limit on problem will expire

CO.MON/CORE/

AJ (5000) - columns in core plus basis inverse

JA (101) - in-core column disc indices

JAK (101) - dummy storage area

JAREJ (101) - set to 1 when corresponding in-core column
rejected

COMMON/PARAMS/

TMAX - maximum time before MAPOUT

ITNINV - iteration of next invert

INVF - invert frequency

KI - not used

K2 - not used

K3 - output control parameter

K4 - XCHECK control parameter

K5 - maximum LP iterations before MAPOUJT

COMON/INPUT/

IITH3T - file containing input matrix

INPUTM - number of rows in matrix

INPJTN - number of columns in matrix

COMM.N/FILES/

IAI - disc file for matrix less GUB rows

IA2 - disc file for packed matrix less GUB rows

IMAP - file for starting and terminating basis

COM0N/STATE/

IROW - current selected row
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ITRN - iteration count

JCOL - current selected column

JOUT - rejected column index

JPOS - selected column index

NDJS - number of negative DJ's

NPIF - number of primal infeasibilities

NREJ - number of rejected in-core columns

C0 4ON/LIMS/

JNCORE - number of columns in core

MAXTRY - maximum number of in-core iterations

NCRMAX - maximum number of columns which fit in core

NSCAN - number of disc reads

NTRY - number of in-core iterations

CoMMOfN/Ixx/

IX (100) - indices of solution columns

COMWN/XXl

X (100) - values of solution columns

COMMON/TOLS/

CTOL - cost tolerance for infeasibility

DERTOL - dual error tolerance; not usEi

DJTOL - DJ tolerance

PERTOL - primal error tolerance

PIVTOL - pivot tolerance

ZERO - smallest recognized number

COKJN/BASIS/

IBASIS (101) - basic columns for non-CAB rows

KEYS (101) - storage of CUB key columns

c,-8
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COMMON/DJS/

DJ (100) - Values of current in-core DJ's

COMMOrN/MOcVES/

BNDJ - value of, current colum4 bound

DMAX - largest DJ value stored

DUALER - dual error; unused

PRMLER primal error; unused

THETA - step chosen by ROW, adjusted in PRIMAL

COMMON/I/

IC - current cost row

ICOST - user's cost row

IPHASE - current LP phase

IPI - current location of PI vector in basis

JRHS - user's input RHS

L - number of GUB rows

M - number of active interval rows

MC - last logical column

MPL - M plus L

NT - total number of columns (MC + INPUTN)

COMZMEN/A/

ALPHA (101) - work space, usually current column inverse

COM N/B/

BETA (101) - work space usually values of basic and key
variables

COMMON/C/,

GAMMA (101) - not used

COMI4JN/D/

DELTA (101) - not used
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COMMO/ROWTYP/

IROWTYP (101) - user's input, row types

COMM0N/NA.MES/

NAME (600) - state of each variable or column

COMMOKN/BOUNDS/

BOUNDS (100) - values of upper bounds

IBDS (100) - column indices of bound columns

NBDS - number of bounds

COMMON/RHS/

RHS (i00) - stores user's current right-hand-side

LOCAL VARIABLES

BBCAV2 and BOX1

:LT (10) - temporary storage for BLO

BBK - lower bound on branching variable

BBK2 - value of branching variable

COSTI - solution cost for lower branch

COST2 - solution cost for upper branch

CT (10) - temporary storage for CO

EPSI - epsilon value from real parameter card

ESIG - temporary storage for EKO

ICOL - temporary storage for column index

INDIC - indicates which branch (upper or lower) is being
solved

LSTFRE (25) - gives locations of storage areas on the branch-
ing list which are vacant

MNC - the negative of NCF

MNX - the negative of N

NCF! - NCF
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NCF4 - NORA + 3 * NCF

NFREE - number of gaps (empty location between two filled
locations) in the BLIST

NMIN - index of the lowest bound on the BLIST, or N-i,
depending on where it ;s used

NOL - index for storage on BLIST

NORA -M

XiB - temporary storage for next branching variable

PH1 and PH2 - temporary storage of values from GETPHI

PMIN - value of lowest bound on BLIST

TSTO (130) - temporary storage

TITLE (4) - alphanumeric title of problem

UBK - upper bound on branching variable

UBK2 - difference between upper bound and value for
branching variable

VLT (10) - temporary storage for 1I10

US - temporary storage for USP

INITA

AJ (100) - temporary storage for column of matrix

DUM1 and DUM2 - temporary storage for reading unused sections
of tape

READIN

NC - number of basis cards to be read from input

TIMEC

SECS - actual CPU clock time

XX - elapsed time on problem

GETASQ

TEMP - location used while swapping contents of two
locations in an array

NEK1 - number of elements in an array minus one

G-11



GETC

DIF - difference between upper and lower bound for a
variable

FXM (10) - cost function values for lower bounds

FX2 (10) - cost function values for upper bounds

ICX - number of variables for which cost slopes are
to be derived

NXBRN

BLT (10) - temporary storage for BLO

CT (10) - temporary storage for CO

YT (i0) - differences between solution point and lower
bounds

FXI (10) - cost function values for lower bounds

FX2 (10) - cost function values for solution point

DIF (10) - differences between cost functions and linear
approximations

NDX (10) - indices of nonlinear variables

NFX - the negative of NCF

XT (10) - solution values for nonlinear variables

PRESET AND PARAMS

IBMAX - maximum number of nodes which may be stored on
BLIST

JBMAY - maximum number of words of information which may
be stored for each node in BLIST

NORA - number of rows in the matrix including the objec-
tive function

LP

B (]00) - basis inverse stored by rows

IORG - origin of basis inverse

MROWS - user's number of rows

NCHGS - user's number of bound columns
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NCOLS - user's number of columns

INWAJ - storage dimension of the array AJ

SETUP

ID - local row type being processed

IKOST - temporary storage of user's cost row

INON - temporary number of non-GUB rows found

PKT1 - temporary count of GUB row packet columns

PKT - actual GUB row column being processed

I0

ALPHA - column to be written or read

B - address of origin of basis inverse

JCOL - core position of column being read

JNT - index of columns read

KEY - index of key column to be located

KOL1 - last column read on file IAM

KOL2 - last column read on file IA2

KOL - column to be located on either file or packet
number of desired key

NAAM - not used

NAME - column name, or position in core to which column
is read

PACK (100) - temporary storage of packed column

ZS - parameter used to pack coefficients

Z - parameter used to pack index of coefficient

MAPIN

ATBND - 'ATBND"

BASIC - "BASIC"

BNDJ - value of bound

B - origin of basis inverse
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CARD (8) - image of map card

ENDER - "END"

ID - column number from map card

INVERSE - "INVERS"

KEE - "KEY"

MM - number of elements in basis inverse

NAMES (5) - column indices from map card

NULL - tNULL"

PKT - storage of column packet

ROWS - "ROWS"

TYPE1 - first word on map card

TYPE2 - second work oh map card

MAPOUT

IBAS - count of bisis variables

IBND - count of bound variables

IKEY - count of key variables

INLL - count of null variables

JCOL - user's column index of column processed

JNCORE - number of columns in core

MAPBAS (i0o) - basic column indices

MAPBND (100) - bound column indices

MAPKEY (1000) - key column indices

MAPNLL (10) - null column indices

MM - number of elements in basis inverse

MPl - M plus 1

INVERT

ATBND - column type

BASIC - column type
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BNDJ - cound on current column

B - origin of basis inverse

IORG - origin of first element in B

ITYPE - row type

JNT - current column index

JORG - origin in AJ to which column is read

JTYPE - variable type

KORG - origin in AJ to which key column is read

PKTO - GUB packet number of column in AJ (KORG)

PKT - GUB packet number of column being processed

FEASCH

BNDJ - bound on current column

B - basis inverse

IORG - origin of any row in B

JPKT - GUB packet of current column

KEY - switch to return key processing to key loop

NB - number of basic variables in a packet

SUNIE - sum of infeasibilities

SUM - value of variable before feasibility adjustment

PRIMAL

BASIC - column type

B - basis inverse

EPSI - value of new basic variable

ITYPE - type of step to be used

JOUTPK - GUB packet of column rejected

JPOSPK - GUB packet of column entering

NBVPKT - number of basis variable in selected GUB row
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NPEGLM - maximum rejection due to degeneracy

NDEG - number of degeneracy rejections

NEWROW - row for column changing from key to basic

STATUS

ATBND - state of a column

BASIC - state of a column

B - basis inverse

COST - value of current objective function

JNSCAN - columns in core + 1000 times number of rewinds
of file IA1

JNTO - index of last column read from disc

JNT - last column read from disc (if MNTRY = 0)

MNTRY - number of in-core iterations

NCOLS - number of columns read from disc file IAl

NJOUT - name code of column to be rejected

NOTE (4) - 40 character comment

X - elapsed CPU seconds

ROW

BASIC - state of a column

B - basis inverse

IB - basic column index

IORG - origin of basis inverse

IROW - row calling parameter, row of zero

ITYPE - type of step; 1-anbounded, 2-column to zero,

3-column to bound

JCOL - core index of selected column

JORG - core origin of selected column

JOUT - column to be rejected

JPKT - GUB packet of column selected
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JPOS - disc index of column selected

KORG - origin of KEY column for packet JPKT

STEP - step to current row

THETA - best feasible step

COLUMN

ATBND - logical column state

BASIC - logical column state

B - basis inverse

JCOL - core position of selected column

JKEY - core position of key for JCOL (if in GUB row)

JORG - origin of a row in B

JPKTO - current stored GUB key packet

JPKT - GUB packet of new column

JTYPE - type of column selected

KORG - origin of KEY in AJ

NWORE - number of columns in core

NDJST - number of negative DJ's from disk read

NULL - column state

PIKEY - PJ value for current KEY JPKT

CHECK

ATBND - state of column

BASIC - state of column

B - basis inverse

DJ - current column sensitivity

JCOUNT - count of columns processed

JFBCH - number of columns, checked in current batch

JNT - index of current column
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JORG - origin in AJ to which columns are read

JTYPE - type of column being processed

KORG - origin of key column in AJ

NBCH - number of columns in batch

NFBCH - number of columns retained from batch

PIKEY - DJ for current key at KORG

PKTO - packet of current key

PKT - packet of new column, JNT

INSERT

B - basis inverse

DJ - DJ for column to be stored

DMAX - largest DJ of stored columns

D (15) - DJ's of stored columns

ID (15) - indices of stored columns

JORG - origin of vacancy for column in AJ

JFOSR - disc index of column to be rejected

JPOS - disc index of column to be stored

JREJ - origin of rejected column in AJ

NPBCH - riumber of columns to be saved from batch

N - number of columns currently saved

KEYCH

B - basis inverse

IB - disc index of basic column for current row

IORG - origin of a, row in B

IROW - row to which key column is shifted when made basic

JCOLPK - GUB packet of column being moved from KEY

JCOL - column to be moved
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JKEY - candidate key column

JORG - origin of a row in B

MPK - row of column which was KEY

SUM - temporary storage

PIVOT

ALPHA - column to be pivoted into basis

B - basis inverse

DIVOT - candidate pivot while searching for best

IORG - origin, of pivot row in B

IROW - pivot row

JORG - origin of a row in B

JP - basic column for a row

PIV - pivot used

SETBND

I - input disk column index

J - absolute value of I

K - new state

DOT

DOT - double precision inner product of X and Y

DOTS - single precision inner product of X and Y

M - vector dimension

SUM - double precision accumulator

X - input vector

Y - input vector

BOUND

BOUND - value of column bound (or 10*70)

IB - bound index in IBDS

J - input disc column index
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I - dummy variable

JA-T - potential column's in-core position

JPKT - GUB packet number for column

JTYPE - column type

KEYFID - position of key found

KEY - column number of key to be located

PKT - GUB packet of desired key

ESCAPE

AALPHA - "ALPHA"

ABASIS - "BASIS"

ABETA - "BETA"

ADELTA - "DELTA"

ADJ - "DJ"

AGAMMA - "GAMMA"

AJAREJ - "JAREJ"

AJA - "JAI

AKEY - "KEY"

ANAME - "INAME it

B - basis inverse

XCHECK

ATBND - logical column state

AT - dummy

BASIC - logical column state

B - basis inverse

CALLER - calling name

IORG - origin of a row in basis inverse
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JAJ - disk index of an in-core column

JEND - origin of vacant work space in AJ

JORG - origin of a column in AJ

Ji - first column in column printout

J2 - last column in column printout
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REPGEN CODING DEFINITIONS

CO ON/VECSTG/

VNAME (10) - stores resource names

C - temporary storage location used in calculating
savings from resource storage

LENP - length of period under consideration

VLIFE (10) - expected resource life

INH (10, 16) - not used

VCOST (10, 5) - the five costs associated with each resource
are stored in this array; in order, they are
salvage and truncation, operating, R&D, retention
rate, and procurement. (Explained iii detail
in matrix generator description.)

NAMEN (10) - not used

COSTS (30, 3) - cost of operating (1), selling (2), or truncating
(3), a resource in the lst thru 30th year of its
life

COMON/RASICS/

CHAR (5000, 4) - storage of column names which have been broken
down into their four meaningful parts

CODE (20) - storage of the numbers 1 - 20 in two digit
alphanumeric form

PER (10) - pointers for two digit, alphanumeric code for
pjeriods

IYR (10) - initial year of each period

LYR (10) - last year of each period

COMVON/OUTS/

OANDM (20) - operating cost for each year

SALE (20) - salvage or truncation value for each year

SAVE (20) - savings from resource storage for each year

EXIST (10, 20) - number of each type resource available in each
year

G-22



PIJRCH (10, 20) - number of each type resource purchased in each

year

STOR (10, 20) - number of each type resource stored in each year

SALV (10, 20) - number of each type resource disposed of at end

of each year

PROC (20) - procurement funds spent during each period

PROT (20) - procurement funds available during each period

COMMN/.PARAMS/

RDTOT - total R&D expenditures

IIN R - initial year of prob)-em

LAST - last year of problem

NV- number of resource types

NP - number of subperiods

TOT - number of subperiods plus 1

TITLE (4) - name of specific solution

COST - total cost of solution

LOCAL VARIABLES

SETUP

FNAME - problem title (not used)

IEb - "ENDTABLE"

IPT - "PERIOD"

ITABLE - table name

IVT - "VEHICLE"

NPT - period tables read in

NT - number of tasks (not used)

NVR - number of resources read in

TEMP (4) - temporary storage for column names

INSOLN

BLANK -
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1END - last year of resource existance

IND - column number temporary storage

ISTART - first year of resource existance

S - "S"

VAL - 2oligimn value temporary storage

w - NT'

X - "IX "1

CINFD

PERIOD - "PERIOD"

ONE -. "01"

SUM - total cost for a period

SUMT - total cost for all periods

TCOST 7 temporary storage for total procurement

TOTAL - "TOTAL"

TPROC - correction factor for procurement

PIWFO

TEMPI - temporary storage locations for alphanumeric output
TEMP2 -

BLANK - it

PERIOD - "PERIOD"

TOTAL - "TOTAL"-
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AALPHA - IALPHAI

LOCAL - MAIN DP (GPAMI-S -- rO-O

ARASIlr - IA~Z

(LOCAL - MAIN OROGPAMs, MrCAPF
A9ýrA - RFTAI

(LOCAL - MAIN DPOGQAMOS =-'CAPF

ADFLTA - @DcLTAI

(LOCAL - MAIN PROGP.AM.S, =APF
ADJ - 0DJ'

( LOCAL - MkA IN, PQPOGPAmlc 9TcrlPr
AGAMMA - 0GAMMAl

(LOCAL - MAIN DPO.-DAM'c C-cOAOr
AJAPEJ - ijAP~jt

(LOCAL - MAIN PPOGDAMIC re(rAPr
ANJA - IjAs

(LOCAL - MAIN 0PPGPAmle, F-ca )

AJC,-O00) - OLUMNIS IN COQ- DL'IS PAqlc IKNV~rp

(GLORAL - MAIN DROGrPAMlc -nMMON /COPF/
AJCIOn) -T=MPORAPY ý-TOPAGE FOP COLUMN nF MATRIX

(LOCAL -MAIN POAMSINITA
AKcýY - rv

(LOCAL -MAIN PPOGPAM'C PrF'AP-
ALOHA(C101) - ýýOQK c-Pf- USrUALLY CUPP-NT r^LUMN 1N\/cPf,

(GLnPAL - "AIN PWOGDAMI'- r-nv.ON / A/
ALPHA -COLtiMN TO lF7 '%r7ITTF'N OP PC'Arn

(LOCAL - MAIN PPnC0AV#Cy
AL-PHA -T9FMD cTOPAGF &-)R ATT'IT!ON -

(LOCAL - mATRIX GFKNcPATloD.- GFNL(CP
ALPHA - ATr- OF DFCPFASOc TN ý-ALVAG- VAL1IIr

(LOCAL - MATRIX GFNFRATOR'S YRCOcST

ALPHA - COLtIMN TO nF DIVOTEr) INTO O~Stc

CLOCAL - MAIN PROGRAMlc DIVOT

ALTEQ (288, 9) -A;PRAY USEFD i:OQ E-LIMINATING INFrA-,I=LF ALTFrPNATlV-- F~r)'.A TA-K

(GLORAL - MATQIX C-FNýRATrIP9, COMMON /ALTeT'7/
ANAME - INAAFS

CLOCAL - MAIN -PO-cDAM~c~ rrcAPF

AT - DtJMMv

LOCAL - MAIN PPOGPAM'F- YrHFC$<
ATRNO - 'AToNrO'

CLOCAL - MAIN PQOGPAMc VAPIN

AT~RNID - ClLtIMKI TY~r*

C LOCAL - MAIN PPOGRAMIS INVFRT
ATRND - LOGICAL COLUMN STATE

(LOCAL -MAIN PROGRAM'S, XCHFC'K
(LOCAL -MAIN PRO5CRAMO; r7H=CK

C LOCAL -MAIN PROGPAMI(: rOL.UMN
(LOCAL - MAIN PPOGRAMvq czTATUrý

AUi (16) T- MPe cTOQACGE POR ALTErQNATIVc~
C LOCAL - MATPIX GaENFRATORvIF GE7NLCD
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(LnCAL MAIN PPCbl Ln
(LOCAL - MAIN PPnrDAMlc XCHFe7L

CLOCAL - MAIN 0QNOAMVc lrCA0F:

Lft'CAL - MAIN pPDIIOAM Ic "IVnT

LOCAL - VAIN DPOGPAMI*- -<YCH

LOCAL - VAIN Pponpam~sý TttqPT

LOCAL - MAIN PQOGQAPAS t-rC

LOCAL - MAIN PWýO;AM I -q.()MN

(LOC AL - MA IN! D ~Cr-k v c )

(LICAL - "~AIN PRnrVAM~ Iqc~rATtj

LOCAL - MAIN PDO(MAMS I !nIVAL
Lr'CAL - MAIN PDOC(PAMq PF A cC H

LrCAL - VA IN D ' I"V\/ýT
LnCAL - MA IN PROGPAMO!, VAPIN

(LýICAL - "AIN PPROnD Am 9 q

C LOCAL - MAIN :DPOGPA-eA I MýAPIN.

~A~C -COLUMN TYOPF

(LOCAL - "AIN PROGDAMic- INVcrPT

(LOCAL - MAIN DQ'A(M D" ~I AL
OACIC -LnGTCAL COLU"N FTATcr

(LOCAL - MA IN 0 DA.m I XHýiW

LOCAL - 4A IN PPAM'Y~c e-r~

LnCAL - MA IN P~rCIM t',e-- It MNj

C LOCAL - MAIN DQGAVý ýTATUJC

(L-CAL - MAIN D~'OA' I c , i

-LO''' )VjNr '11 MOANC-H[Nr- VAPIAPLe

C LOCAL - "AIN DRQCGg:)mO moAV,;

00< VALtJ= OF OPAN(7HING VAPIA9Lr

( LOCAL - MAIN PPnCPAM,6, m'AV?

~T~O)-WORK ý,PACFý. U)CUALLY VALUC nF czAcIC ANO Kcy VAPIAnLcq-
CGLOnAL - MAIN nPOCDAMSC RMO/~,

nL-ANK-

LOCAL - rD~OODT GrNýPATn!ltc, INý,OLN

LOCAL - QrDOrýT GIc DNP-1

~'LIT(?.I~)-PPAN)CHIt"O LIS,-. -ONAT , IGHHANO)-c-I-r V~'O~'. 0-L.I t j~r
**~~*LO~~rQ n~O'?Nl- .KJO LIN=AP C'ADDW XIMATIINtx"ý FOrl NONI-_--AIrd - \vAD:T.VnL`

(GLOqAL - MAIN PPOýGDAMI'S 1-.AMo-N / /V /

qLnOCI') - qc OF LOI n ''NrO ON NO'L~DVADIlcRLpq

(CLO'QAL - M'%IN P~CfVc~~~O

nLT(C 1) - T=FM~OOAQV CTORPAGF FfOP -LC

CLOCAL - MAIN PROCOAM'r, onAVP

CLOCAL - MAIN Li y~S NYN

ONOJ- DOj~r~ ý7 CLPcRaNJT ý7OL!JMN

(GCQL.AL - MAIN PPOt
IPAMic; rfmMON / Ok~p-q,'

--'L)NO;( I rO) - VALU~c r= !JPPF'P POUNOC

(r,L-)-AL - &r. MAe-nw)/Mt C iON / D)tjNir~r /

'C)D- VAUF, lp COL!INN r'OUN) (CO' 10 4F -

(LOýCAL -MAIN PO~M~~N'

POIn)- PTH-A~-Ir V=ý-OP

(rGL09AL - MAIN PDnroDAP,-#c O /~

ýU')G7 ( 10) -LIMIT O)N r0Oý-W;,MFrNT IN NflTeuD IN j RIO

CLOCAL - MATRIX G c:~AO~SGNLC-D
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C - TEMP. STOPAGF' FOP COST DATA

(GLOqAL - MATRIX GFNIRATOPeS- COMMON /VFC4STG/
C - TEMPORAoY STOPAG7 LOCATION UcFO) IN rALCLJLATING rlAVINGc FRýOM QFcOUprPc
eTOIPAGP

(GLOBAL - REPORT GPNFRATOPc COMMON / VFCcTG/
C - COLUMNcl

LOCAL - MATRIX GNPRATOnDSQ 'ATFTLL)
CALLER - A-LINtG NAMr

(LOCAL -MAIN PROGDAMSS- )CHFCK
ý'A~n~- lkAA(F OF MAD CARO'

(LOCAL - MAIN nPP-SDAMIC MAPIN

CFX - NO LOKGO'GP ocr)
(GLORAL - MAIN PROGRAMIS COnMMON /CV7

CHAR(50OOO4j - STORAGE OF COLUMN NAMES WHICH HAVE: PFEN BROKEN fOOWN INTO
THFIR FOUR mPANINGFUL PARTS,

(GLORAL - REPORT GE RPATnmec COMMON /~SC

CMAY TEMP, COS-T CTOPAGF FOR OROERING; r')-OURCF-

SLOCAL - MATRIX GýNFrATOQ~IS GFNLrp

CNAvF COLiuMN NAvý' FOP WHICH RVAL IF PPING OFRPIV~n
(LOCAL - MATRIX G=NPQATe-0#C MATFILL)

COIF(20) - cerDAGv- OF THF NUjMRFPC I - Pe) IN T1,O ')IGIT &LPHANtimrroIC e
(GLn-PAL - P-DOPT G-KIRATnOtc- COMMnNI / r~AcICc /)

COS-T - VALUF OF CURREPN.T OMJFCTIVE PUNCTION

(LOCAL - MAIN PROGRAM'S, CTATUS
COC-T - TOTAL COST CF SOLUTION

(GLOBAL - REPOPT GENFRATOPOS COMMON / DARAMcS /
COST - COST O= THE 'SOLtJTION RETURZNED FROM THE LP

(GLOBAL - MAIN PRO)GRAM'S COMMON /CV4/

COý-Tl - SOLiTION COST FOP LOWERP 9RANCH

LOCAL - MAIN PROGOAMICS MnCAVP

COST2 - SOtJ'n COT FOP tjPDýR PPANICH

LOCAL - MAIN OPOCPAMIC P-rAVP
COCTS (30.3) - C-OST OF OP--'ATING (1).p rCLLING (P) OR TPtNrA-ING (1) A
qrýSOURCF IN THP 1ST 'rH~tl 10TH YEAP OF ITC L IPP

(GLOqAL - MATRIX -GEN-PATOPIC COM~nN / V-eC~Tn /)

(GLnqAL - RPORnT G=4PATe~nc COvMONk / Vmr-STG /
COfIC) -VECTOR FOR LINEAR APDROXImATION =("P NON-LINEAR COQ-T FIJNCTInNcS

(GLORAL - MAIN PROGRAM'S COMMON / CVI /
O7TEMP T-floM. CTOPAGE FOR COLUMN NAVE

LOCAL - MATRIX GENPQATO~lfS MATFILL)
CTOL -COST TnLRRANCE FOP INPTAS)IRILITV

(GLORAL - MAIN pPnroAMtS, e-fqAAON /TO)LS
CT(Il)) - TP%*DnQAPY S;TOPAnP FOR CO

(LOCAL - MAIN PROG-ZAMSc qnrAVP

(LOC4L - MAIN ROPODAMI- -'JY-RN

DcýLTA(IOI) - N0' UcPD
(GLORAL - MAIN RoqGRaM'S COmMON / 0 /

DEPTOL - UAL ERROR TOLERANCF, NOT USED
(GLOBAL - MAIN PROGRAMI-S COMMON / TOLS /

DP- OIFF~oENCý qETiWcEN fJODER AND LOWEDFC MOUND FOR A VAR IAnLE

LOCAL - MAIN DROGPAt10:leS G-TC
DIF(IO) - DIFrFR7NCFS RFT%.EE-N COIST FUNCTIe)NS AND LINEAR AP0QOXIMATIO'NS-

LOCAL - MAIN PROGMAMI-S NYMPN
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DIVOT CANmInATP DIVOT 1,H1Lcr ,srAPCHING FnP RgrT

LOCAL -MAIN PPOGP&M#-S DIVOT

-J(0-))- VALUTI' O= CURP-k'N IN-ef)'r rOj'e

'7-L")4 L - AAA 1 1 DponSpAJ¶ I 'MMONJ r)JC /

DJ - OjFOP CO~LUM'J Tr' rF ý,"Qr

(LOCAL - MAIN PPlGP~?&MS YNc=PT

"NJ- CUJPPr'N- c~r-Nc'I'IVI'V

LOCAL -MAIN PPnOGAMIC F&P--

O)JTOL - JX TOL-PANr=

- ( GLORAL -MAIN PPOOPAM'q ý-M"'ON / OLC

DmAX -LAP(-'-T Di OF SýTCQCO COLUVNez

(GLOMAL - MAAIN P~PAýGP'S e-P"'MMON / V= /

DOT -DOURLm OPCjCI-ION INN~P OponlIWT OF X AND Y

.(LOCAL - MAIN OPOGPAMOc: ntT)

I- INGtv- rPPRCjIcON INNFQ PP"W'tj<c'r Ocr X Atr) Y

(LnCAL - MAIN PRýGPAWIt, nrT

- Jle nP qT'rPr- COL(UMNc
(LICAL - MAIN -POGPAMI- T~-P

r)UALER -)DUAL =PO~ t)Nf'cFDr

(GLOqAL - M~AIN m'POC-PAMt'- r(""*ON /MOV= /

JV1AND nUM? - TEMPOPAPY 5TCPAGE FOP P=Ar)ING UNtJF) cFCTjIONC Oc TAPr

(LOCAL - MAIN PPOOPAMI-. INITA)

'KZ9L(29) - e-Kr VALtJF Al-cOCIAT=D ý)LfIH ý'A(H NOnP' ON TH' LIS;T

(C'LnnAL - MAIN PPOCPAM@c r'^MMON / -VQ /I

Kn-COCT AC-OCIATFD ",ITH ýHc LOI-'D ~O)~OF THF NOOý
(r.LOcRAL - MAIN PPnGAYICý rn"MON /.C-Vl

(LOCAL - MAIN PpnGOAMI, -AACIN

P-l ýPcI1 ON VAUt'ý FPOM P-AL PArAM~-cO ýAPr)

CL)CAL - NIATN PDOO(rAMts, qmA
-Dz VALt= ()F- NF10 -AcIr VAPIAqLF

(LOCAL - MAIN PPOGDAMI'S M0IMAL

S -TFM"Pnapy c~OPAGF POD ýKo

(LOCAL - MAIN DRCGPAVM', MneAVP

YTIS;T(10970) - NuMn-P OF PACH TYPE- rPcS;UPCP AVAILA9L- IN CrACH V-AQ

(GLOqAL - PFPORT N0PA 0t"SCONN / OLJrS /

ýXT - TIMP' l;HýN TIM= L-IMIT ON PPORLFVM WILL =XPIý-

(CLfOAL - "AtIN nD' n-lA'A9O f'V-MON- / TAPY /

FNAME - PQO-L~y TITLr (NOT U~zD)

(LOCAL - PPDOPT Gc=Nc'ATnO'C CCTýy'-
PFNAMF - F1L- NAA

(L^CAL - MA7PIX G7NrPATnD.c 5;-NLro

`)eI(IT) - C-'ýT FrtNrCTION" %/ALl)`- FOP LO"AfFr' nrU.N~

(LnCAL - MAIN PP~rMAMICZ r.T

(LOCAL - MAIN PPOCPAMIS; NXPDN

FX?(1O) - CnCT FUNCTION VALIUES FOR UD~FO -,-UN)

(LOCAL - MAIN PPOGOr&YScZ r.c'TrC

ryP(10) - CrýT ýtJNCTICN VALIfc- FOP qOLUl~T"N DrjINT

( LOCAL - MAIN MDPOCPAMI@- kl'X00N

C;A~'MA(1OI) - NOT ,)erl

(rLOMAL - MAIN OP-'.QAMI,~ ýýAYON/ /

I - 1"MMv V'PPIA-'L-

LOC-AL - %MAIN OmP-ýSDAMAc 6--9-r
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I - INPUT ryIcK COLUMN INrlFX

LOCAL - MAIN PROGPAM'S; c-T9NO

JAI - DISC -ILý FOP MATRIX LESS Gum ROWCS
(GLOqAL - MAIN PROGRAM'S COMMON / FILFS /)

IAP - DISC -ILP FOP PACKFD MATRIX LýSS rt~ ROWS

(GLORAL - MAIN 0POrPAMlc; CnMMON / MILES; /)
IR- BASIC 'OLUMN INOD7X

CLOCAL - MAIN PROCVA6miS POW
IQ- DISC I~nF OF RAsIC COLUMN FOP CUPP=NJT POW

(LOCAL - MAIN PRnOGAMvS; wmIYtC9

IQ- m'OLNn lNr'ýY IN't InrOS
(LOCAL - YAIN PROGPAM'S ROUND

ImAc - COUN- OF nAqSTS VApTAPLrc

(LOCAL -MAIN PROGRAMeS MACOUT
IP;Aq1S(I')1 - RASIr COLUMN, FOR NON-GU93 DI)Wc

(GLOPAL - MAIN PROGRAM$-, CnMMON / RAqlc/
19D05(100) - COLUMN INDICFS OF BOUNI) COLUMNS

(GLORAL - MAIN PROGRAM$'S :70MMON / ROUNDS/
!PMAX -MAXIMUM NUMARFý OF NOD75 W!HICH MAY PES STOPF0 ON S_:LIST

(LOCAL - MAIN PPOCPAM'S POF-SFT
19Nfl COtUN '" 0R PtuNn vArIARL-S

(LOCAL - MAIN PROCGRAM'S M.APOUT

IC - CURPPFN- rlqT ROW)I

V-,LORAL -MAIN PROnPAMoc CInmMON/I/
JCOcT -USFovcz COST P0'.!

(GLORAL - MAIN DPnGDA"$- CrnMMON/I/
ICOL -TFMPnOARY CTOPAGF ;:OR COLU)MN INOFY

(LOCAL - MAIN PROGRPAV'S P=CAV2
ICX -NUMPEP OF VARIARLES, FOR WHICH COST SLOPES APE TO RE OSPIVFO

LOCAL - MAIN PROGRAM'S J=TC

TO LOCAL MOV, TYPm 9EING PROCESSF0

LOCAL -MAIN PROGQAM'S SFiUD
10 COLUMN NU)M9FP F0OM VAD C-ARD

LOCAL - MAIN PPOGPAM'S MAPIN

10)(19) - INnr-Ic; 0- S;TOPr)D COLtJMNCS

( LO~CAL - MAIN OROGOAM'c 1INScR?
I~O - '=NnT&=Lc'

LOCAL - REPORT ',FN-QAT109'S -STUD
IEND -LAST YFAP OF RESOURCT FXIS;TANCý

(LOCAL - REPORT GENýRATnR'S INSOLN
IHVN (10) - POINTFRS FOP 1NHE--PITFO VFHTC'L~c

(LOCAL - MATRIX GrFNSRATOPlc, GENLC-P
IKmY - COUN- OFr KFY VAPIAQLFS

C LOCAL - MAIN PROGRPAM'S; MAPOU T
IKOCT - TFM,3ORARY STODAGF OF IJSFR'5, COST 00%W

(LOCAL - MAIN PROnP4Mt-s 5,-UP
IMAP - FILF FOP S;TARTING AND T17RMINATINr, OACI-

(GL09AL - MAIN DROGPAM*S r-NMON /FIL'S
INDIC - 1NDICATFS, WHICH PPANCH (UPPFR OR LOW-R) IS, RFINrG SOLVFo)

(LOCAL - MAIN PPnG0AM'c =qCAV?
INn) - COLUMN NUMPEP TFMAPOPAPY STOPAGF

LOCAL - REPORT GffNvPArf'!QfS INSOLNl
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INH (10. 16) -NUmRFR OF FACH TYDF P~cOtQrC' INHFPITPO FQ0M cACH YFAD

(GLO9AL - MATRIX GFNFrATnPlc C0OMMON /VFCý-TG/

I NH 1 '16) - NOT Ur'Fn'

(GLORAL - PFPORT Gl-NýPATntlcS COMMIN /VcCq~TG/

INHYRS - NU"4AFR OF VFARS FPC'M WHICH VF'HTCLc" AQ!ý INHEPITýD

(LOCAL - MATPIX nNQATnR'c GPNL'n'

INLL - COuJN- "l NULL VAPIAFRL"

(L'-CAL - M0AIN MPGAS A-A0OUT I

INION - TMPsQAQY NU'¶RýP OIF NON! GýIR POiki cre)(Nr)

LOCAL - m"IN PPOGnAM~c CCTUP

INPUJT - IL- ~OnN'AININt; INPUT MATPIX

(GLC.PAL - MAIN PPOG-P4M@-, r(OMMOiN / INOUT /

INPuTM -NtJMP17 OF POWc IN MATRIX

(GLCMAL - MAIN PPOGrýAlvl 'MO / INnLJT /

INOUTN -UMQOF COLtUMNSý IN MATRIX

(GLORAL - MAIN PQOGPAMI'S r(OMON / INOUT /

INF- INVF'>T PREFQUPNry
(ý;'LRAL - %,AIN PP'nGDAVIC -- MMO~rJ / PAOAMA-Z

INV~ps - I~vp,

C LOCAL - MAIN PPOGRAMI'- MAPIN

IN"R - INITIAL YýA:ý 0- Pr~)PLFM

(GLIPAL - OD0OMT GFN-RAT(ýPIC COMMON / DADAMC/
nPr- Uc7 T'' FLAOý UN OUjNrOýr ý,Ll'~

CCLOQAL - MAIN P~rGPAMI- -- MMON /CV7/
I)G- ORIGIN] O-F RAqIC INV-QýzF

(LnCAL - MAIN PPOGRAMIC, LO
(LOCAL - MAIN P ROGRQA M I '-

(LOCAL - MAIN PPOGPAMI-, INV-RT

TORO - RIGIN Cc' PIVOT PO'*'l IN P

(LOCAL - MAIN PPOGPAMIC DIVOýT)

jro::)- OQIOTN A plik INV ck&C-I INVcQezc

LOCAL - MAAIN ODQOrPAMlC XýH=Cl<

LOCAL - MAIN PPOCPAMsq <PYVCH

LOCAL - 'lAIN PPOG-7ntM Ir 'C A~C (ZfI
1;"c7- O~tl~rFNT LO OHA--r

(nLORAL - MAIN DPOORAMfqInV"MON/I/

TO1 - CLJRPr-NIT LOC-ATION OF Of V/7CTj0 IN! PAI

(GLOý9AL " 'AIN PPGPA,-#c rwM'ON/I/

TOT - O-0fD

LOCAL P- Pn`OT O-N-QAT-)Ml- -- TUP

ID(12) - cTnPAGC7 F'r? INrPU-T D AMOOk.~i I~fT=GrP r30AAMpT~rrCAR

(GLOMAL - V-AIN PDOýGOAMOC VN/ rVI/

I~O~TYDIOII- ~ INPUT OWTYr'---

C G-LO'AL - MAPIN PM.-O"ýAMl rn,4-,O)PMO / PoliaYO/

IPO"-TP(100ý) - INOIC(ATctz DOW TvDc- J ALL Cr-T TO 7~r7W c-xOF0T

POU)ýND POWC W.HIrH Ar'ý CýT 'r 4

(LCL- MARy GNr-AT--%Mlc IATFILL)

- CuR~!' LM(CTýO PROIAI

(GLORAL - 10AIN PPODrAM'C CrrPMON /' -TAT-

IRO.,' - POW ý-ALLING OAQA'AF~~r, POWA OQ 79mr

CLOCAL - MAIN DPOGP MIC DOW

IOe- POW TO WHICH KEY COLUMN IS CýHIPTrl WHF-N MAOFr -A(IC

CLOICAL - MAIN PQOGQArASc te'YVH

CLICAL - MAIN DPCOGRAm@c- nIVnT)

G-30



ICTAPT - FInr"T YFAQ OF RFCOUPCF EY~c-ANe-

SLOCAL - PFPOPT G`9FPATn0r,, INSOLN
ITARLF - TAnL'- NAM=

LOCAL - MATRIX GFNFRATC'R.c GFNLCp

LOCAL - PFPOPT GrN=QATO01c, StýTUP
-T11 TFMr3. zTOPAGF POP FPI~c L--Tro OF) qPNAMp

CLOCAL - MATRIX GFNPPATORIS, MATFILL)

ITNINV -IT-PATION OF NFYT IN4VEPT

(GLORAL -MAIN PPnGC'AMI'S "%mMON /oAPAMq
ITPN -ITwPATION COUNT

(GLO'RAL - MAIN PPOGPAMlf, f-")MMON / T'AE
[TYPE P OW Ty0F

(LOCAL - MAIN PROGPVAMUS I-JVFPT

ITYDE -TYP= OF cTP I-UNqOUNOFD* P-CO~tjmN TO ZmPO. I-COLUMN POUND)

CLOCAL - MAIN 6POrG0AMl'S OOW

(LOCAL - MAIN PROGPAvOc mn-IMAL
IVT - IVFHIoLr'

(LOCAL - 9PE:OPT GF-I-PATOPC -SETUD
IX(100) - I~irOICF-- OF SOLUTION COLUIMNS

(GLORAL - MAIN PPO(-PAVAI-, COMMON / IXX /

[XC 110-) - COLUMN-- IN 9BASIC SOLUTION

(GLC)9AL - MAIN PROOGPAml-,OMO' / 07V4 /
IX7(IIC) t- OLUMNcS IN' PES~r~ SOLUTIONJ

(GLCRAL - MAIN PROGRAM'S, COlM"MON / rVA /
IYP(IC) - ilITIAL YFAR OF =ACH. Pc'RIOO

(GLOPAL - rFPORT GFNcrPATnPl- COMMON / IAQICS /
J - ASSOLITr vALUjr OF I

(LOCAL - MAIN DPOGPAMtS, qrTPND )
J - INPUJT r)1CC COLUMN INOFX

(LOCAL - "AIN PPOGOAMOC~ qOtUNn

JI - =IqST COLUMN IN CILU"AN ODINTnUT
LOCAL - MAIN PROGRAM'S XrHFCK)

JP- LAST COLUjMN IN COLUMN DRINTOk.,T
LOCAL - MAIN DROGPAMIS XrHFCK )

JAJ - OISK TNnFX OF AN IN-COgr~ ~i'
I LOCAL - MAIN PQOGPAM'S; XCHTCK)

JAJ - POTFN-TAL COLUMN'S IN-CORE 0ncITI`oN

LOCAL - MAIN DROG04Mlq vFYFN0
JAK(101) - r(UM%14Y CZTOPAGF ARF'A

(GLOqAL - MAIN PROGRAM'S, 0VMON / n /
JAPFJ(201) - q=-T TO L ýa.fHFN (COP~rR~e)NDIN(-N, OP COLUMN RFj;.eTrFr

(GLOPAL - MAIN PROGRAM'Sý CeOMVON / CORE/
JACIOI) - IN-CORE COLUMN rDISC INDIC~c

(GLORAL - MAIN PROGPAM'S- f'nMON /CORP I
J9MAX - MAXIMIUM NUM9ER OF WORD'S OF INFORMATION WHICH MAY 9F' STOPF~r FOR
FAC!H NODF IN qLlST

LOCAL - MAIN PROGPAMllS DPRc)ET I

JCOL - CURPr'NT SEFLFCTrD COLUMN
(GLO9ýAL - MAIN 0ROnDAMeS COMMON / TATF

JrOL - US;FR'c COLUMN INDEX r'F COLUIMN CSE

(LOCAL - MAIN -ROGr0AMlq MAPOUT

JOOL - CORE PICITInN OF q-LrCTrn COýLUMN

C LOCAL - MAIN PROGRAM'S, COLtUMN

(LOCAL - MAIN PROGRAM'Sý TO

C LOCAL - MAIN DPOGRAMI-S OO-
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JCO)L - COLUAMN TO Ro MOVED
( LOCAL - MAIN PPOGPAMIC l(FYCH)

JCCLPK - GUn MA(CWCT OP COLUVN CIEIN(i WVi6OnPrM Ke-Y

(LOCAL - MAIN PPO"QAM'S, <=Y'H)

jCOUjNT - ClitNT OF COLUMNS, PROC!ESC.FD

(LOCAL - MAIN DPIGQAMIC f~C

JFND OPIGIN 0= VACANT %#OP< cPACc* IN A.)

CLOCAL - VAIN PPnnOAMtq Y-H~r<

JFQCH -NUMqýP OF COLLUMN- CHFCK-r) IN 07U!ZPcNT PATC"

(LOCAL - MAIN PPCGlPAM'c e--r

J-F~v - C00- n=IIr OWFY FnO JCOL (Irr (lin 0Dk)

LnCAL - MAIN DOnG~DAMIC Cmt.UMN

JKP~V - CANDrfATF k'ý COL(IMN

CLOCAL - MAIN PPoGPAMf(S <-VCH

JNCORPE - NUAAOM "1 COLIJMN'ý IN COPE

(GLOOAL - MAIN DPOGPAMIc COV%#'
4 0N / LIMS

C LOCAL - VAIN PPOGVOAM'C 0AAVOLIT

JNIýCAN - COLju-^'N INj C.ODF + IO*NtiMOr- eOý PFIVTNr~r mv: FrILP JAI

LOCAL - MA IN PP~f";A%1l S ,TATIJ--

JNT - IND-Y nr -"LtUO4Nc Qcar)

CtP~' L01CAL - "AIN DPnCOAMfq I-

JNT- jj~cTCLUIMN INr-Y

(LOýCAL - MAIN DPfOC;Am9 i HI

(LnCAL -MAIN D'POCPAM' 0 INV=PT

JNTr - Ld!ST -OLIIMN :DFAr) F:W('M rOI',: (I PrMN'Y'C = n

(LOCAL - MAIN PPOGPAMIC C-TATUC

JNTO - INO'ýY OF LAST COLUMN PFAD FDOM nf5'e

SLOCAL -MAIN PPIGPAMt- -STATUS,

JOPG - COOP OPIGIN OF SELcrFCTEO COLUMN

(LOiCAL - 'R$AIN PPrO-r-AkMic 01OWk

JOPQG - OPIGTN OF VACANrY Pn rCCU"Ki INI A.)

( LOCAL - VAIN P~lr;PA--e#- fNtqPT

-CC nPIGN4 IN A.) TOý W'HICH- -OLUl" Ic mrAý)

CLOCAL -MAIN PPOnDAM'S, e7H=Cw

( LOCAL -MAIN PP0C,-Ah-l- NINV=P-

XJQrý - OQrTN' O)F A Pn'ks IN 9

C LOCAL - MAIN PPOGDAM11S tYrH)

(LOCAL - MAIN VPnPOAM#C (7e'Lj.MN

( LnCAL - MAIN ~PQOCGAMIC PIVOT

-ýQ OQIGIN C- A COLUMN IN A.)

C LOCAL - MAIN PPOGPAMfc X-HFrK

JO'r -OFJ~~OCOLUYN IN-PY

(nLORAL - MAIN PQOCýAv IS C, t\AAONj / TATr /

JOnjT - COLJU'N TO cPjCc-

CLOýCAL - M1AIN monePA"~ O9's

Jn'ljrP' - býe- )t~rAW F CtOLUMN PrJr''rO'

(Ll-AL - VAIN P rý-ýA-tC I cDIVAL

.JP - 9AIC- e'CLtj'Ik wOP A POW,

C LOCAL -MAIN OPO(,PAMIC OrnvO
T

JPI<T - Gt) MAC~(FT O= N- 1
-1 COLUMN

CLOCAL - MAIN DPOGýAm-S rOL.UMN

CLOCAL -MAIN PPOOOAVoc- orOVl
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JPKT -GUM mACK!ET OF CUJRPPENT COLUMN

(LOCAL - MAIN PPOGPAMOS PPCC

(LOCAL - MAIN PROGPAMSe- K=YFND
JPKTO -CUPmFNlT STOQ!7D Guq KEY PAC'(-T

(LOCAL - MAIN PROPnnPM.S -rL.UkN )

JPOcý - ELFrTrO COLUMN 1'INOFX

(GLOqAL - MAIN PPnGQAmt9, '-rMON / TaF

JPOC DISC IND=X IF COLtUIýN S=L=7CTr"'

LOCAL - MAIN P~OGPAMt- On'
JPOc. - DISC INDFX OF COLUMN TO q= ',TOP~r)

(LOCAL - MAIN PPOGOAM'c, INfPT
JPCIsPK - GUM PACKE~T CF COLUM¶N ENTr~PING

(LOCAL - MAIN PROGRAMl'S OPIMAL

JPOc'R- DISC INDEX OF COLUMN TO R= D=JECTFO

(LOCAL - MAIN PPnGPAMI'- jk-,PT )--
JP~j - flRIGTN OF Qrj~rTED COLUMN IN Aj

LOCAL -MAIN PPOSPAMIS INSERFT
Jpr, - UsER'S INPUT QHC

(GLO'RAL- MAIN PPOGPAM'r- 0CMMON/ I/

JJ~CUO1) - MOINT-Pc POP VP-HICL` q~fmCMIODre

LOCAL -MATRiI X GFN.ý0TIP I c Y INT" 0
JTVDE - VAR IARLP TyPF

LOCAL -MAIN 
t'POGRAMIC INVERT)

JTYPE - COLtuMN TYPF

(LOCAL -MAIN PROGRAM'S W=YFND)
( LOCAL -MAIN PROGOAM'1S1 rHFCK

K NF CTAc' (LOCAL -MAIN PROGRA4'5) CnL.UMN

K 1 NOTlj-vr (LOCAL -MAIN PPO'ýOAMIeS Cf-TPNn

(GLORAL -MAIN- OR-GbA I S ?-'MVON / AOAMS/
K? NOT US-0

(GLORAL -MA IN -lPROGPAM'q !-MMON /OAQAM'c/
K3 OUTPUT C')NTROL PAPAMETECZ

(GLORAL - MAIN PROGOAM'S, COMMON / AOAMC

K4 -XCHFCK CONTOOL PA9AMETER

(GLORAL - MAIN PROGRAM'S- COMMON / ADAMS /
K= MAXImU.Lm LO ITcýRATIONS R=FORF MAPOUT

(GLOqAL - AAAIN PROGOAMISS -rVMON /PAQAMS /

(LOCAL - MAIN PROGOaM'S MAMIN
KEY -INDFEX OF KEY COLIUMN TO RE LOCATFO)

LOCAL - "AIN PROGDAM'S Im
LOCAL - MAIN PROGQAM'S W=YPNn

KPY -SWITCH TO RFTURN KFY PROCEcSING To KEY LOOP

(LOCAL - MAIN PROGQAM'S =mAqCH
<EYc(IO1)-S~rPAGF7 OF GUSB KEY COLUMNSý

(GLORAL - MAIN PPOGPAMIS COMMON 9 ASIS/

KEYFND - POrITION OF K=Y FOUND

(LOCAL - MAIN PPOGPAMOC WPYFNO
KOL -COLUMp, TO R= LOCATED ON E-ITHERP FILEo OR PACKFT NUMPER OF DFSIIRED wK-Y

(LOCAL - MAIN PPOGPAMO9S 10
KOLI -LAST CnLUMN OPArD. ON FILE IAI

LOCAL - MAIN PROnOAmtS 1n0
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'<L3- LA5FT C"nLUMN PvAD ON =ILF TAP

(LOCAL -MAIN DPIGOAmt- I-

- ORIGIN IN AJ Tn. KHIH COLWAN I- QFAr)

(LOCAL V AIN DPR(GRA~f-- INIVFRT

<O-- O:PIGrNk OF WrY COLUMN FOPQ D~< JD'eT

(LOCAL - MAIN DWpGAM~c O')nl

OP - ORIGIN OF WFEY COnLUMN IN AJ

(LOCAL - MAIN PROGDAVI-, r!I-JC

(LOCAL - VAIN PPOGMAMIC e--tUMN

L - NUWýPQ nF 'Um

C(rLnc-AL - VAIN DPQO'Gr-AA I I ý--4-ON/I/

LAT- LAcT VfAQ -N O~n

(GLnPAL - QP7OOT r(70i1FA-reO*@C Cr"A~ / ADAMC

=ND- LFNG(-4- Cl.F IDPTRO'ý tjN")P CON~fr',FATION'l
CGrLnPAL - N-ATply e--J-PAT^0fe, COMM'n / VFrCTI /

(GLnRAL - PFOOP1 S FJlcDATnV~Ic rn",-I / Cc /

tlI~R - T7Mý. cTl!'AF FOD PcMAININrS IIcFP)L LIFT IF A VFHICLP
(LOCAL - MATRIY OFNFPATIýQer G'4L-_0

LCT'AAX -VAYINU'M LcNe-TH WHICH THF 'ARANCHlNG LIS-T HAr, ACHIFV~rO

(GLCýIAL - MAIN 0P0(SAm-- rr"vOn4 / -V /

Ll-TFRFC2T) - rIVrc OF ATONC OF ,AS Ar)-Al ON THP RP'ANC.HING LISýT !kHIS'H
.'VACANT

(LOCCAL - VAIN 0PnOSDAM'c nmCAVP

LY - LAST YrAD OF A mc;,nLcm

(LO'CAL - VA~T
OIx G`,9PATr~rl G=NL'-

LVOW-~) - LAC- Y-40 OF PACH DcPlnn
(r,Lf-,=L - P-nPT rnPT~'~~MM-- /,i .'"

-NUV7O0 -F Ae-TIVc JNT~cNAL Pn`?!cý

(GLORAL - "AIN PPnr~AVlc, e-M-nN/I/

- NJ'F r MF O'.!c IN 'vATQIX
(GLORAL - VAIN PRP-SrAMs r-v-.ON / CVj

C LCAL - MAIN PP0GPAMlc fl-T
mAPRND(IC~") - O!UNJ COLUM'N INOIec'c

(LOCAL - MAIN DPnOSDAMOC MAmY'[J?
MA~~C~)- AcIC 1COLI'MN INr~Iec~c

(LOICAL - MAIN PPnG-AMO- "fIA-tjT

MAP C1~~- ry COLUM"N IN,-ICMC
(LOCAL - "AIN PRO f-A-'@ "APnUT

"MAfnLL(I1') -NULL ý7OLUM!\ IN)Irc~

C LOýCAL - MAIN PWIGQAM'- VIPOUT

"AL- TF"D, C-'7PA-F FIR VVF-ICLF LIPP-

(LOCAL - MATPIX CPN~rPATOr:0f GrNLS-o
VA)(TPY - VAyI'.trA NIJYVýCP O)F IN-COP` ITr7QAIONMS

(GLOnAL - MAIN PPO)GAMIS- r^"'ON / LIVc- /
m-- LA~tT LOGICAL S'OLU".N

CS-Ln=AL -MAIN DQSOrAMgý, '-^"ON / I/
VCý'L - NIJmqcR Oc L''J IN' YATQIX

(LnCAL - ArTIX ýZvNcATnr9t GýNL'o
%'V -NU¶JVP-P (-'C rLr4F~N- IN =AcIr INv11-0cv

L-)C'%L '- AIN PPROGOAVtc 'A1r~st)

CLeOCAL - A4A-N PP-rr7'AV@q 40-rC!4
-*N THP Nr'nATIVý OF NCF

CLOCAL - "AIN OPOSPAMIc PqCAV?

G-..34



VNJTPY - NUMaER OF IN-COPF ITFRATIONC

MNX - THE NPGATIVE OF7N'

(LOCAL - MAIN PROGRAM'S, PCAV2

U PI - VPLUC I

(LOCAL - MAIN PRCGRAMI-, MAMOUT
M - ROW OF COLUMN WHICH WASý KFY

(LOCAL - MAIN PRIGPAM'S I<MCH
"MPLUS -NUmrmFP OF POlpfc IN THE MATRIX< IN'LtJnING TH= e'CCT POW (M4-1)

(GLn9AL - MAIN PPOGrIMIS r^~MMON / CVI/
mPL -MPLUC L

(GLORAL - MAIN PROGRPAM'S, rCMMON /I

MPOW~S -USErn'S NUM9EP OF ROWS

(LOCAL - MAIN PROGRAMI'S LP
N - NUM9FQ rF COLUMANS, IN- -MA TR I X .

(GLOPAL - MAIN PR-GOAMIS 1-MMON r Vl

NJ - NUYRFP ^F COLUMNrS CURRENTLY cAvý()

(LOCAL - MAIN PROGPAMfý INSERPT
N'AAv. - NOT iic-Fr)

(LOCAL - MAIN PROGDAMIS in

NAMEN (10) D OINTFRP- FOR NUMPERINC PrUMLCf~S;
(GLORAL -MATRIX GENFRATeNPe COMMON /V-reTn

NAMcN( 10) -NnT USFO
(GLORAL - RPORT G-N-QATOr~.S -nMMON /V-CSTG/

NAMPS(S) - -OLU'AN INDICE~z FPOM MAD CARD

(LOCAL - MAIN PROGRAM@5; MA-IN
NAMC'S (10) -TEMPORARY POINTERS - - - . --- .

(LOCAL - MATRIX CFN'=ATOR.Sc GFNLC-

NJAM=(6O3) !- TA'E OF PACH VARIAPLF OP COLUMN

(GLO94L - MAIN PROGRAMlc e'rMmON / NAMES
NAYF - COLUk.N NAME, OR PnCITION IN COPF 'r WHICH COLUMN Ic P-An

LOCAL - MAIN PROGRAM'S 10
N9- NUM8=R OF PA!SIC VARIARLE:S IN A PACK=T

(LOCAL - MAIN PROGRAM-,S FýArCH
NBCH - NUMPrrP OF COLUMNS IN RATCH

(LOCAL - MAIN PROGRAM's, 7HECK
NRDc - NUmBFR OF =IOUNDCS

(GLOBAL - MAIN PROGRAM'S COMMON q OUNDS

NRVDKT - rj&MR9PR OF RACI-, VAPIA~iLF. IN SE-LFC!TFD GUn ROW

(LOCAL - mAIN PRO)GRAMt'S Dr.IMAL)
NC -NUMBFR OF BASISc CARDS TO BE RýAD FROM INPUT

(LOCAL - MAIN PPOGRAMIC OPAOIN
NCF -NUMqED OF NON-LINEAR VAPIA-LrFS

(GLOPAL - MAIN PROGOAMIS- rMMON / V /

NCF1 - NCF

(LOCAL - MAIN PROGRAM@-S nq(AV2

NCF4 - NORA + I * NCF

(LOCAL - MAIN PROGRAM'S, RPCAV2
NCHnGS - USEP'C NUM=PE OFROUND COLUMNS

ILOCAL - MAIN PROGRAMIS L0

NCOLS - N'UMnPR OF COLUYNS PrAO FROM DI-,r FILF*141
LOCAL -MAIN PROGRAM'C STATUS I
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NCCL' -tj~Fr@'N'JM"-FP OF rOLUMN5
( LOCAL - MAIN DROCIPAMIý Ln

NCJPF -NUM-n-' OF COLU~MNS; IN (COPF'

(LOCAL - "AIN C'M OLNI

NrPMAX - MAYIMUM NUIM=P OF COLUMNS ,'HICH )- a IaN k-JJN.-

(LnPAL - MAIN P 0"M.0ON , LIM,

Nný _M - MAVIMLJ- DJTIn(OJF TO rýGNr~l-,

(LOCAL - MAIN PPOn a'lltVA

-7- NU"PýP OF r)GPNIRAO'V PTJýCCTINc

(LOCAL - MAIN PPOý'RAmtý DQT1'AL

NDJq NU"PIP OF NFGATIVP r-J'S
(GLOcIAL - VAIN POGDAM.4*z fC"4PON NIi ,I

NOJ'ZT - NtjMýFP OF N17ATIV= IJI FROM QlA-

(LOCAL - "AIN PPROS0AI,11 e~ltU*MNI

-INOI-c Oý NjON-LINý'P- VftDIAnLIC

(LOCAL - MAIN nPVDAMS-. \IMrDN

- NI "IMDr O -Lý-1-l Y I AN '111,111 M N N ON

LO-CnL - -iAIN COPn'0UMIS, CýTAZO I

NrF'XZ -FLAOZý WHFN N-lX 'FcT SOLU)TIO'! rrotlNn ANOý ~IHOULO Pt-. O
0
UlýU

(GLOmAL - MAIN PPCRPMI'N 'OMMO)N / CV- ,

-FS0 POW. r,; C-LIJMN CHANGING ýPO KýY r) -'A IL

(LnCAL - MAIN nmCD~aOimaaLI

NFl - cIGNIFI-ý ýFA~IILF SOL1UTION W'HFN Ni InQA~L .U 1

(GLnPAL - MAIN OPOnmAM'N rlvMON (, Lv

-FC NUm-F'z nP COLOWMNS PFTAINED FPCV qAT-7H

(L)CAL - "AIN POSOGAMIc IH-CI(

--~ KRUMflD 1)= r-ADý (11PTY LOCATIONI o11Y-N IT"I FILLi -l'l~ - IN

I 
0

AL - k-AIN DR"0,PVIc ~~V
Ny- YHý ')P7/ O NC-ý

LOCAL - MAIN 7DDI'c'Av'c ý,Y~rlN

NINHD - NLJi-FE: OF INHFIqT-1 OFPIOn

ILOCAL - 4ATRIX '('AOO9 -JLCD

NI.'! - NUmýF ý INHPQIT-O VýHICLF Tyr'O

ILOýCAL - MATRIX GEN'-RAT-Do' GENL'~ I

Njl()T - NAM, r`OOC OF CO-LUMN TO -- fJýT

SLOCAL -MAIN DQ0flr-AvUN lAlu-,

NL fl101 - TO'/m. ýTORArO tjl:F-O IN -FO.MAlIINr. Ouclu

(Ln(CAL - A7P1YI 'I'X (,'-NLf I

( LnrtL -MAIN 0-DlnA-A*ý n-AVO I

NN (101 TFklrl. -TO0Arý k1PS IN FODmAT'ANOr OI)TDi)T

( LOCAL - MATQIX GCFA~0~ONL'~m

NC~' - IJ~F0-F7 NiOOl IN LICT

(C.LOPAL - MýAIN Dý_Aa OMO VH/

NOL - INrOFX r000 STOIPAC- ON nLIýT

(LOCAL - MAIN -rpDA, nOV? I

N-o - Nor- j.AUmFr7

(COLOPAL - MAIN -N-tAg~,mMON,/ /

-lr' fNir'Fe eOLV/F0
('LnOAL - MAIN -Wfl-F MON / V'
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NORA - NL'P%rPR IF POW; IN THF MATRIX INCLtJOING THP OPJl:CTIW` FUNrCTION

(LOCAL - "~AIN PRO'GRAVII mr"rAV?)

(LOCAL - MAIN PP0GP4Ml'Z P~rcFT)
NOT- 44) - 4r' CHAQAC'rP COMM;FNT

(LOCAL - MAIN PROGRA-'A 9,TAIUS
NP' - NUMBFP OF S;UPDFRIODc

(GLOPAL - PFPOPI GENýQAiOP.-n LOMM.ON f PAPAMM- I
NPRCH NUMnER OF COLUMNS, TO nE -,4výU FQq tlIsuiM

LOCAL - MAIN DQOGPAm1,c TK-ER;
NPER'YR (109 1 - FTRCýT AND LAST YEAR OF PO'RIOD) AND NuMMH.P Of- iA,-K< IN PtRN1O)

(GLOqAL - 'AATRIXG COMMON / PVSII, I/
NDHASE- - STnQFS LP 0HArF COnF

(GLO'RAL - MAIN PPOGPAvve- rOMMON ,v0

NDIF -NUJMRPP OF PRIMAL INFFA,;IPILIiU--

(CLORAL - MAIN PPOGPAMI'- t-nMON / lali /

kNPP -NUMPRFO(, C* PFP IOr)5

ILOCAL - MATPIX GFN-PATrOý$-, GFýNLCP
NDTAS< (10. 0) - ID NUM~rP OF EACH TAC-K IN P5PTOO

(GLC9AL - MATRIX GFNPPAlOPt-- LOMMIN P~lh- 1)ika
NPT - NUMatFm OF DFPTOD) TAPLcrq REAO

(LOCAL - MATRIX GFNFRaTOR'IS GWNLCP

(LOCAL - PEPOPT GENFRATnOtS sliuP

NRD - NUM9=0 OF VFHICLES HAVING P AND

(LO"CAL - MAýDIX NPiOSiNLO

Nr:.-j - NUMqeP OF PeJa'rTF7 IN-C.CPý 'ýOLUMN,'-

(GLnMAL - "~AIN RSM'COON-,gt,

NPO0'4 - NLJMRID C'~ Ofo,r IN MATRIX

LOCAL - MATRIX ,NRVP. tL~
NV - NUMRFQ OF Rcý'OURCF TYOFS

(GLOBAL - REPORT GNRIISLOMMON e PAWAMV -

N~C-AN - NlJM=FP OF DISýC P-ADSý

(GLORAL -MAIN 0POGPAMIS M-CMON / LIMs ,
NT - NUMPFR Oc TArJ(S

(LOCAL -MATRIX GEN~rATn'L1MI GtýNLrP

NT - TOTAL NUMRF0 nP IOLtmNc (Mt'+I~.jDtTN)

(GLORAL - MAIN -mCr.AM,', ýnMMON/

NT - NUM9PP OF TAC~c, (NOT (ICED)

(LOCAL - PFrPOQT 5JRTP C-TUJD
NT -ý NUMRPD r'F TAcl T49L'e QrAn

(LOCAL -MATRIX UE~AOD~CNLrl"
NTPY - NUMRPR OFINOP PAON

(GLOPAL -MAIN Dp~pM.~CnMMON' , LzMA-

NTcK (9) - NkUMPFP OF ALTEPNATIVrl- IN IA'-w .

(GLOPAL - MATRIX GFN`QATORl,~ COMMON / TSKS!I/
NOLL - $NULL$

(LOCAL - MAIN PROGRAM'S; RAPIN
NOLL - COLOVN qTATcr

(LOCAL - MAIN POGPAM#9-; ^rttMN

NV - NU'ARP OF VFHICL- TYPPES

(LOCAL - MATRIX CFN-PATno.c GC:NLrD
NVc'HL (If) - INOP74T97ý IF* V-HICLý 11CF70 IN PERIOD)

LICAL -MATRIX NFT~SGcNLCD
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NVP - NUP~ nF VPHIrL- TARL-c P-An

(LOCAL - MATPI'< rcNifPATI)DIc G,%NLt'r

ILOCAL - PcrD0PT ISTQ9 ,!1
N'.,AJ - ý-TOPAGý 7)IM7Nc ION OF THE APrQAv AJ

LnZAL - MAIN OAM Lb

NYPY - IknOFy nP r-PAWHING VAPIAPLF

(GLnPAL - MAIN D~rf~API- Mfý CvH

NXynL(2'-) - TNfnFX OF QANrHZN-, vAIAz-PLF. PeQ~ P.-Ac-H '0
(GLOPAL - ',AIN Do~r(,0~a'ft#, ("N'VUN ,

NYI - Tc*VPnoArý'y CT'NqAF PCQ Nr-yr nMANrHINCý, vgwl"L'-
LOCAL_ - MAIN PDOOGrAMI,. nn('AV?

NvO -TFMP. cQ,"ACC Fr)P ! Acý YFArP ~r~ DoIl-lr.
(LlOCAL - MATPIX fO~ (tIrI

nP~NOV)(?o) - =R4TINCl rCT FOO FrwA- YrA0

CN~ 01 CCLOIAL - r0D( 1 (t~N-M~'. 0-.-~)

LC,'-AL - PEPOPT GF:N97ATOO'l GI N?-'

LOCAL - ATPI)Y ~rNr-PATrOIC, G3FNLe-

LOCAL -MArDIX G'tý"~3NL'r5

-T A"P'bADY CTOPAnc' n= r-t(.UMN

(LrOCAL - PýAINI If'C~A~, )
-PnIJNTý0D FOr-. Tý,'C~ 0)e17, ALmH4NUN-FQI- rcnO F-00 PrroTrl'~

(GLnPAL - On NA-mSC MVr~ c.-ý--

LOCAL - F nCiN
LOCAL - FOOPT PNO

OlAND~ OH? - T=VDnM'O)v. CTocA0-F :) VALtU" FbC)V rýc'Iw

LOCAL - MAIN PP-'rr- OAV2

E--HIT -ýS Or- a NON-LINc~A? SCLUTI-N

(-,LrO-AL - -,A-, IN 0 ') 7ON / A'

-l` DJ %,ALuF ;7" CWtP~N- KF'y Jr-vT

(LOCAL - Vf7 N'P~M~~~u?
pj<ýy 'J !-O r'j~c-N- K-Y AT ,CQ

(L-OCAL -VAIN' ')A e

(LrCAL - MAIN =WC,r'qVC-/ ~'-

(LOCAL - MAIN -POAmv, ;rlVp

PWTI AeTtj4P rý POWN rCLPý GuOPO-CN'OIJNý
( 'ýAL - VAIN, CM~ C=T,uP

-~~ I ACLuMj Cu PW COLJN P N'

(LOCAL - MA IN ~f~'I TJ

LOC(AL - MAIN ~O~M~~?rT

-PAOk'c- 0~r NP-,! rCýLWAN* JNT!

(L'(CAL - 'IAIN A~~-~

-GLO .A.C<PT nc Or)FIP-r K-Y

(LOC AL - MAIN PPO),-PAMle -rVYcNrO

PT-GU91 0)AC-krT NUVCF7 ra' COLU'MN IN AJ(teCPG)

- DArýC-T -)r- C7UQ'rNT K<'V

LOCAL -MAIN C)' Y1

LOýCAL M AINJ C'-~Tv~
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PMIN - VALUP OF LOWFST BOUNr) ON PLIfST

(LOCAL - MAIN PROGRAM*-, q-CA.V7.
P-PTOL - PRIMAL -EPOOR PTOLERANCE ---

(GLO'RAL - VAIN PROý;PAM",~ ýrf"A'ON j ,
-RMLER - PRIMAL FPPOPO UNU-J-D

(GLOQAL - MAIN DPnrýPAMIC~'~O MOVE",/
PPOC(2O) - 0PnCU~r4'~NT FUNDr- S-PFNT rviRItn~ r-ACH PEPfe)l

(GLOC'AL - Pr"OODI Ln""INA'I , %,
OPOT(20) - DROCUREMFNT FIJNDS AVAILA-L- rXRING =Ar PF0IOI)

(GLORAL - PEPOPI GPvPlP_- t-OMMON p Ov,., t
0 S;IGLC?9) - LOWER ROUNiO ASS'OCIATFD 'jITH r-ACH NOnF ON LISI

(GLORAL - MAIN PROGPA-'% ro~mON / Cv~4 /
OTAqK (10o 0) - MLLTIOLICATIVE FACTOR =OrQ ALL VALUIJ-_A IN A CAtIA-<~J t-00

rACH PERIOD

(GLnRAL - MATRIX -FlrN=AolPf., COMMON t,
P0Q'RH C 10 ?0) NtUMP;7R OF cACH ,yr~nC- I ~~H-~t N '-n.,- ,W

(GLORAL - REPOPT nNCrATOPIC COPWON~ OUT-*/
P - AT~r Or INCr7rAq= IN IPFPATINS ý-nCT

(LOCAL - MATRIY GFNERATnpR,. ypros,

(LOCAL - MATRIX GýNc'PAORIl- MAiFILL) -.

PI -PORTION OF OPPRATING COST R*FL)NDEDo FOR MOIH 9ALLING PEsnOuPCt:

( LOCAL - MATRIX GENFRATOPC.ý YPLO~I-
ROITnT - TOTAL P ANT)D 1) XmF-N'ITURcýz

(GLOP.AL - QFDORT '7N-ATOPf-S COMMON /PAPAM~ /
RHS(1OO) - cTO~cr, t~cFPfc. Ck1P~c7NT Qr~fHT HAKnD q I O~

(GLO94L -- MAIN OQOnFPAVIC CO"MON / PHý .............-
PNAmE(120) - RO'.V Nam~c,

(LOCAL - k$ATPIX GF~FRPTtn~eC MATFILL)

(LOý:AL - MAIN P0-'5PAftM YADIN
RP(12) - STnRAGE FOR QRE%_ PARAMETFRSo FPIpT `)Uq LOý-ATIONc ADEF C*,ý INDIiT

FROM REAL DAR-AMETF0 CAPD, P-ST ARE TEV(P~AOY 14YOQAGF--------
(GLORAL - MAIN PPOGPAM#-ý -")MAON / C-vl

RT-P- TEMD. STORAGE FOR ROWI NA'FSrc

(LOCAL - MATRIX GE~lFPAT('Dr,, MATFILL)
RVAL(100) -VFCTOR OF VALIFS IN FArH POW ýOR A cSPFt=C ~rbLUJMN

(LOCAL - MATRIX 'JECrPATnrt,s, MAIý ILL)

(LOCAL - PEDORT NIAr~, NCOLN
CZLPC2n) - ALVAGP OR TRUNCATION \/AIt-tE c'n PAH v=40

(GLOPAL - REPORT GN~rPT'nDc ::IMMIN / OUI,_

CALV(1O.?0) - N(JMRFR OF EACH TYOC Qc'lOUmrr, "N 9I Pos OF- Al Fmr I (*) V-A

(GLOBAL - REPOPT GN-PATrlc CO"MMON / Oiji5 /
-AVF(20) - CA'IINit- FROM REfSOURPCE STORAGe PO'ý FACH YEAR - - -

(GLO9AL - REPORT ý`N=RATnooD COMMON / OUTS/
SEýc~ - ACTUJAL CPU CLOC7K TIME

CLOCAL - MAIN PROGRAMI'S TIMFC

SIGMA(10O,4) - STORES INFORMATION WHICH D)-FINES THE- CUPPE.NI NOvDE
(CLORAL - MAIN PROGPAM#- r'MMON / <CVm

CTEFP - S-T=P TO CORReNT POW,

(LOCAL - MAIN PPOr;PAM$-S POWa
cTOQ(10%20) - NUM9ER OF cACH TYPE' PFcOkUQCc STOPr) IN cACH YFAO

(GLORAL - REPORT GFNFRATnP$OC COMMON / OLJi5 /-
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S;UM - VALt,' 09: VAPIAPLr Pr;71PP FcAqIn!LITY ADJUCTNAFNIT

( LOCAL -MAIN DPO(ZDAMIc ==AcCH

cv - T vPO-)-.AtY qTe'ýAG9ý

(LCCAL - MAIN <R~VS C-YfH

ý-m- DOUML- PPE'SIcION AC!CLJMAULATOc2

(LOCAL - VAIN PPOGPAM@S 001r

- TOTAL rCO-T FOP A~ -rPIOr)

LOCAL - PrPOIPT (~I!e I

(LOCAL - MAIN P.nrQA'l -- 4z,

-I-1 TOTAL rcCT ALL PrPODc

(LnCAL - RPrPIT 17N-PtTlýI- 71INFO

ý- TAPT YFAD 0=F CPQnRLr7

( LOCrAL - 'MAT~PIX C D~O,~~L

Cv~~tO - TOPVSr* ~ 'LJnSF "4.0'1X !AIY~~l'" 'vliH NONI-LINI-Aw~

(GLOcAAL - "AIN DQ03MA'MSC leON / CV",3

-Cc TFMn zTOPASV- FOR TITAL Pqn7Ur"?'

(LOC AL - 0P IO T c N Pf O"D1-,S L1N I ýn

T~M -O~AIONtJ~ !.HIL lSAP0INC (CINIItkj I)r IAULULMI iUN iN A,'

(LOCAL -MAIN) PPOGDA-M''c- rC'jAý'r)

-r-%P TPMDOPA:)Y CTOPAGE LOCATIONIC Frnc ALPHANUM-fOTl OUTOUT7

( LICAL - P-DPQT nF'cQ"r~r'fr I~N

-cvO TPMn0ZCAPY cT'-)r-?Gr LnCATInN- ( ALr4HA`tI'-rr-Ie ~f':UTnj
( ýCL- qr*:PODI DiNfi~'- ~Nt-")

T=VýD(4) - TFMfl <-TnArC= PP -OLOIN-r! ~~
(LOCAL - PFDOOT IANl-Q,\'O~sc- ý,-m

THrTA - SýTF` CHCC97N qV POW. AO)JUCýT" IN M'IMA~L

(GLq9AL - "AIN rPO-AA' -MON / v
Týý4- Qrc7 vFFae:IrLr ,Tc7P

(LOCAL " AIN PRO(,PAMI', r"w

TITLEE(4) - ALPHANUYFPIC TITLF Cr

LICAL -mAIN 00COvcý1-V7

C'rLIPAL D-PP ý ATD.: O*vn%

T"AY- "AI.rrv=~c~~ ~'"
(C-L'nAL P- AIN Oe OA1N/DAA./

T%- TJMD' crT ~A AL

("ýLOc;AL - AN -"O X/

TMP(11) - Tc-MDnPAPY CTOFPAC-P

(rLOnA.L - MAIN PP~C(7QalMI c, O CV 1

T-T - NJUVRPF: ýr ýýUPC`IOOcC L(!c I

(CLOPAL - £RDDCQT ~ LMO
TOTAL - *TOTALO

(LOCAL - P-DOPT -'PNPATnf:sS C!NP-O

(LO)CAL - OrPO)T NT u PTNF70

TmrC- COPnc~eTInN FATPfr'P OCFD

(LOrCAL - D-ýQ 'ý7K*DATO10c CTNF'-

T T= - DnPAC0v cT(`NAO-r A OIAr-, fH r-ler)

frSLnnAL - VA IN P nO PM#14, e '- N~r r-/, /
T~?~C1O) - DnPA!.ýV cyDASI~

SLOCAL - *.4AIN PD-)!'ýntAmoc mn'AVý:

TY11- FT~rT 'AOP") ON MAO CAP',

CLOCAL - MAIN PP--ODAMc ýIAOIN
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TYPP2 - SFCfnN") WOPn ON MAP CARO

(LOCAL - MAIN PP0GPAM#F M4ADIN

u (79 ?889 0) - ARRAY OF TASK ALlERN.AIIV .- !

(GL09AL - MATRIX (.uE~rO~ OMM'N , w.- ,

U= (17)) - CALCULATFO UPP~RP SOIJNDr ON q~OtjRCES,

(LOCAL - mATRIx tJt--NLt-0 I

UoK - tIPP= ctft)Nr) ON ~RTANCHING, VAPIA-LE7
ILOCAL - MAIN PROGRAM$'S nCAV2

JPKP DIFFcrPýNr= nFTW=FN UDPFP QOUNý ainP VALUE. P-014 4RANCHINk7 vARLWLt.

ILOCAL - MAIN PPOý;QAMtk, nrCAvL-

IJLO('))I - SeT OF Uc3P` 90UNrDS ON NfO),-L I 09=A VAD IAL
(GLOBAL - MAIN PROGRAM'S C(nMMON /CV?/

ULT( 10) -TMMPORARY STORAGE FOP ULO

(LOCAL -MAIN PROGQAM'S PnCAV2

UMAX - TEMP, * TORAGF FOR GREATEST QUANTITY OF A '-PC9IC vt~iicLLt WMLC?" miLHl

ý3F USED IN A TASK

ILOCAL - MATRIX GENýPATOQ.c GjENLCP
us - TEMPORaPv qTOPAGF' FOR tjSP,

ILOCAL - MAIN PRO-,AM#4- POCAVP

(GLn-AL - MAIN PPOGPAM'c rnmmoN / CV-\i/

U =ý U7/CI+F)
(GLnRAL - MAIN PP(rýGOAMICZ r'('MMON / CV'

U7 COSýT nr REST %JON.LINFAR COLUTICN

(rLOBAL - MAIN PPCGOMIC COMMON / J'ýVn

VAL -COLUMN VALUE TFTMDORA9Y cýOPAGc

ILOCAL - REPORT GPNFRATOR'S INSOLN~

VAL -TEMO* CTOPAGcE FOP VALUE OF' SPFCIFI1C POW AND) COLUMN

I LOCAL - MATRIX GFNF'RATnPR,; MAIFILL)

VC0OST(10*0;) -THE F'IVF COSTIZ ASSOCIATFr) ;qtl'H 1ACH RFr50ttJNCF dANf- t~fUWE-Af IN

THIr7 ARRAY -IN OPflFPP THF4Y ARE --ALVAGF A'rin TPIJNCftTTONg OPf-,4AJIN(,, W- 'ANI) fU

PFTýNTION PATco 4N'i PROCUREMENT.

(GLOPAL - MATRIX GýNJC7AT'V-elc COMFAN1YI~ / VFC~fr, /

(GLnPAL - PocIPT NrT'e (.MO~ / VLC,-U(, /

VLIFE (10) - mAXIMUM LIFF OF DE!=10I''F- (V-HIC!L-)
(GL09AL - MATRIX rc~NPRA TOP'S, C.OMMON / VLt~

(GLOBAL - PEPOPT GcENF0ATnORSS COMMON / VrCSIC,

VMIN - TE'4D. STORAGE FOP MINIMUM OUANTITY OF VEHICLES WAHICIH4 CAN Vl- UsEf) ý-O:P

LOCAL - MATRIX GFNFRATOP,5ý YI-t1LPP

VNAME(1O) - cýTOPEC PRSýOUPCF NAMC~r
(GLOPAL - MATRIX GPRPATnOllt COMAMON/V-C,(/

(GLO94L - REPOPT '7-rNA'nRlc CnMMON / V=CSTG/

-) w'I

ILOCAL- R=7DOPT "ýFN-PaTnDocINL"

X -INPUT VtrCTOR

ILOCAL - MAIN PPOCGDAM'S nnT
X ey

(LOCAL - REPORT GENFRAT00*5 JNSOLN

X -ELAPS-) CPUi sRCON')

(LOiCAL - MAIN PPOGPAMicz qTATUS

XCON(IO) - CTOPFC VALUES FOIJND IN X WH-ICH API- ASS;OCIA)IL, WIH l1

Nr)N-LINFAP (,ADIAOLFS,

(CLOqAL - MAIN PROGPAM#.S CO"'MON / C'V4/
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-W VALUý IF 9RANrHING VAPTALF

(GLOPAL - MAIN DP'AI Cn"M')N / - /

YNYPL(P5) -VALt1J* OFP RANCHINS VAPIAPLE Mo!'m =ACH N'

CCLOMAL - MAIN PPIGQAMVlc e"Mi'N / c,2vu

YT(I')) - q0L(JTION VALLIF'S FOR N0Nl-LINr-AI v A'-'I -1L'-

(LOCAL - MAIN PP'O'IAMV, fvn''

)O(- CELAPSFrr) T'M= ON PPORLFM

LOCAL - MAIN PPOýSPAMILý 7IV=C)
Y(100) - VAItjJ'ýS O)F: SOLUTION CCLUMNc

(GLO9AL - MAIN PO(;PPMo', r'ON-AA

x(iIO) - VALkjPc A'-SOCIATF) 'klIITH COLIIMN- IN IA

(GLORAL - MA IN PQCýGAM Iý r IMAN / CVA
)(7(11')) - V-Lt)'S AcCOCIATF-r) WITH COLU"NcS IN IYZ

((LOPAL - MAIN P -s n MP.ON ,r-'V4,
V-INPtUT VerTOP

(LOCAL - MAIN PPOGPAM'IZ ')IT7

YAVL (10) - FAP P=(--UEZCrF RPcT AV/AIL-A'L-
(rGLrQAt - MATPIY S="ATnr!l,, / ALTe1T /

VPAP'7 (P1) - r'OPF- INHEPITE7' YEAR-,

(LOCAL - MATRIX 'lN7PATOQleS G'-ýNLCP
YRINT (20) - CALPFAPCTOR C'OP ALL TAC IN PEPIor)

(LOCAL - VATPIX G=NEQATIPIC' G7NLCc)
VT(Ifl) - 0IcFP PFNCc'S mr-TwrN S-OLU'0N DOITNT ANn L"'ll-qfuuN4

(LOCAL - MAIN PR (nPAMIS NXý4PN

7 - PAqAMP-TrP tuqcr' TO DACK INIT"'X OCEý -LIN

LOCAL - MAIN PPIGMAMI,~ I"ý

'~ 0 H R ~gQ77Hq,'97QI(= 07=oPH

(CLOPAL - MAIN DPOGPAM'S 1 'e'O' TLc

7- PAQAA9MFF-P Ucrn 'rC, PACK CO-='IWr

LOCAL -MAIN PAM I
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