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APPENDIX A

A SAMPLE PRORLEM

e have chosen a relatively small sample prcblem te illustrate
an implementation of the branch-and-bcund algorithm and its corresponi-
ing program, We will structure the problem from a user's viewpoint,
fcrmulate the objective function anid the constraint set, illustrate
the preparaticn of the data decks and user's subroutines, and explain
the logic cof the results. The pr-tlem t¢ be described here has been
discussei in a previous document.

The Ace Trucking Co., in planning for next year's werkload,
estimates that the company can serve its customers with a fleet of 07
light trucks and 16 cross-country trailers. An alternative fleet was
also considered consisting of 43 light and 20 medium sized trucks,
together with only 7 cross-country trailers., Finally, the cnly other
practical alternative considered was a miv of 42 medium trucks ani i2
°f the big trailers. The medium trucks, h.owever, are -f a new design
ant will not be available for next year uniess the company is willing
t> pay a2 substantial premium, At first it appeared that chocosing one

f these three alternative fleets (shown in table form below) was
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Alternative #1 [ — 0
Alternative #2 43 20 7
Alternative #3 —_ L2 12

Figure A-1 ALTERVNATIVE FLEET MIXES FOR 1972
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the only decision issue. However, it soon became clear to the planniug

e

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 plarning group cstimated 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
a 9
/! § N
//', w{? y\’,(’ / Qf'@
) ~
// §’ ’f .('Q?
Y 5’ L)
i §
Alternaiives for 19074 78 - 18
Alternatives for 1973 = | 69 —_ 17 10 .
67 - 16
816 / 1975 ‘
Alternatives for 1972 ————3 43 20 7 13 /ﬁ 197
~
— 4o 12 /1973
A
The existing fleet ——————m= 20 -_— L / 1972

Figure A-2 CAPITAL EQUIPMENT (TRUCK) REQUIREMENTS
AS A FUNCTION OF TIME

The existing fleet 4id not include any medium sized trucks; €0 light 3

trucks were t{wo years old, but the remaining 20 were purchased only last

year. The inherited trailers were also two years c¢ld. Finally, based i
on the projected cash flow position of Ace for the next three years, it %
was decided that a limit {cost constraint) be placed on new truck !

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

* Costs constraints werg not imposed on this problem in the previous
referenced description;- hence, a slightly different solution was obtain- *
ed.
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The constraint set is developed from the general descriptions y
¥

v ’ civen in Chapter 3 (starting on p. 3-1).

The material balance constraints become:

o 3 L3 i
D X W.,, + s v ox, =5 T u,. ., D. + s
. ‘”' . {’
Ky met & %m pr=im=e 0T geM kel iJke “ike y

Note that we have assumed no attrition (v =1 ana have assigned
X b E

L0t
tho tiz factor = 1 for all mission groups.

The consistency censtraints reduce to: !

R,
. 12
R o8 =13 ¢=1,2,3ani 1 =1, 2, 3
kel ik
)
The vintage constraints fcr the light trucks and trailers are:
Q49 .
= T‘ w : ] = = -
wjﬂ Somd 3 2, 4 and ¢ 1, O
m=o0
where Lj has been replaced by 10 subperiods (years) for all vehicles
and Kj by -1 for both inherited vehicles.
The master variable constraints are simply:
3 3
- X, = T s X j=1,2,3, 4




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

H = ¥ a4, A X, +P - P

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 ag, to the procurement cost
function will be selected after inspecticn 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 balarce constraint for [ ¢=1, j=3] and no vintage constraint
for [j=4, £=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. The
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 pageD-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 (MEDIUM¥*)
has an R&D (premium) charge of $300,000.* — the other three vehicles
have rno R&D charge and their procurement costs are simply described
by concave functions of the form axb. Of course, other forms of

concave functions could have beern used.

* We have chosen to scale all costs gy lOO. This means that all final
cost data should be multiplied by 109,

A-6
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The only cther user subroutine “RCOST (see page D-19) is prepare.|
tvr se in the GEKLCP program, then duplicated for use in REPGEN. As
iescribed previcusly on p. 4-100f chapter 4, YRCOST is used to calculate
the cperating, mothballing, salvage, and truncation cost coefficients,
e H‘jz’ e (m-g+1) and f‘j, (Y-2+1) respectively. For cur sample
problem, we use no increase in operating cost overtime (R=0.)}; a
mothtalling savings facter of R1 = 0.9; a salvage savings factor of
alpha = 0.5; ani truncaticn savings baseld upon a linear decay from
21 ectimate of the purchase cost (input through the GENLCP data deck)
ani an assumed 10 year lifetim= for each vehicle,

The aata deck rar the SEILCP program can now be prepared [see

rigure A-4%).

Tn eatry (card image) No. 1 we give the problem title, the first

anl last year of the planning period, ani then specify the four vehicle
tat'es, three task tatles, ant five perizd tabies — the first tw:

o7 which are interited peri.is. Entry 2 is the VEHICLE header card

ter the first vehicle. Entry 3 describes the first vehicle as LIGHT,
iniizates an avallability date of 1370 [i.e. an inherited vehicle)

ard firally a ten year vehricle lifetime. Entry 4 indicates that oG

iight vehicles were purchased in 1370 ani 20 light vehicles were purchasei
n 171, Entry 5 indicates a $3,000., purchase cost estimate for purpcses
27 calculation cf the truncaticn and salvage value, a ten year <perating
cuest of $120,000., zero R%D cost for the light vehicle, zerc attrition
for the light vehicle, and finally an estimated linear purchase cocst
scefficient of $3,000., respectively. This linear purchase cost

¢ .efficient estimate was based upon a stuiy of the correspconding
non-linear procarement equation for the light vehlele. In general,cne
310 11 chouse the cost coefficient (slepe 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
ve ieseribed shortly. Entries 6 through 15 simply complete the vehicle
tatles. Entries 16 through 31 describe the period tables. The first

tw. periosds (1470 ani 1571 are inherited periods. In period 1272

we initicate w4 cost constraint of $150,000. in entry 21. Entry 22 specifies

thiat there —xicts only vre task in 172 ani its scale factor is 1.0,
J
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1 cAMp © 1972 1774 a4 - &
2 VEHTOLE '
3 LIoHTY 197 158
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Fig. A-4 The Sample Problem Data Deck for the GENLCP Program

A-8

T T LS

e

s i




s o 4 o

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 seccnd

and third years cf the planning period follow. Note that because of the
introducticn of the artificial MEDIUM* vehicle, the complete set of
permutaticns yield five distinct alternatives instead of the original
three. This data deck ernds with an ENDTABLE card in entry 5k.

We now run (process) the GENLCP program and cbtain the printout
of Figure A-5; parts (a) through {f). Part (a) simply prints cut scme
inpuat irnformation for checking purpcses, and reorders the vehicles
according to the magnitude ¢f the R&D charge; note, in this regard, that
the MEDIIM* truck is "called" vehiclie Iio. 1 (XO0l) since it has the
B&D charge.

Tn the first szction of Part {(t), a summary of the constraint
equations fur this sampie 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. 4-2. The second section of part (v},
and continuing in part {c), lists the variable, the columns in which
it appears, anid its corresponding coefficient. Similiarly, the last
section, labeled RHS, gives a summary cof those rows {ccnstraint
~quations) which have non-zero right-handi-sides,

Part (d) provides a cross-reference list of variatle number
versus variable name for use in the interpretation of the output from
the B3CAV2 program. The last section cf part {d) indicates that there
are 25 rows and 61 columns in this sample problem. Note that in each
case these zre ne more than was indicated previously because the cost
row and the right hand side variable, respectively are ncw included.
Pinally the upper bounds, computed by the GEILCP program, are listed for
the master variables; the minus sigrn 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 {f), the task {alternative) tables are reproduced.

N




GENERAFING THE MATRIX FGXR THE LEAST COST PHASI-IN pRoiLTH

FILENAMES SAMPLE  STARTING YEAR = 1972 LAST YEAR = 1974
WILL INPUT 4 VEHICLE TAHLES, AND 3 VASK FABUE, AND 5 PERJOU
READIMG IN A VEHICLE TASLC

LIGHT 1270 10 “

READING IN A VEMIGLE TADLE

MEDIUM® 1972 10

READING IN A VERICLE TAGLE
MEDIU™ 1973 10

READING IN A
"TRAILER

READING IN A
1970_19?0“
READING IN A

1971 1971

READING I A
1972 1972

READING IN A
1973 1973

VEHICLT TARLE
1976 i

PERIOD TADBLE

PERTON TABLE

PERI0N TABLE

FERICT TABLT

READING IN A PLC®100 TABLE 7
197“ 1974
READING IN A TASK TABLE
1 3 3
READING IN A TASY T4nLE
_“mmm‘_z L 5
READING IdN A TASK TA3LE
, 3 R o A S
VEHICLE N&Me VARTATLE NAME
OPTIOHAL P+N VIHICLES
T TMEDTIUMET T T Xoy T T Tt TmTmTmr o e T )
OTHER VEHICLES
LIGHT’ X2
MEDIUM X03
TRATILER X04&
Fig A-5(a) GENLCP Output For Sample Problem
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The reader should note that very little near new information is .
produced by the GENLCP program — for the most part, GENLCP merely
formats, recrders, 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
l. 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. T prints
a ilisting 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. 11 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 te 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) wiil 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 onp. 4-35 the REPGEN data
deck 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 designators
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 BBCAVZ2 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
programr in the BBCAV2-REPGEN packet will decode the BBCaVc output and
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1 SAMPLE---SIMPLE TRUCK PROBLEM---OPTIMAL g
2 L 0 1 1 25 131 1 20
3 0.005 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-7' 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, ¢(xl) = 3,03 million
dollars. A lower bound to all solutions, f(xl), 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 X0l = 10.

The linear programs associated with node #'s 2 and 3 are then evaluated.
Node #2 yields a better reference solution of @(x2) = 2.82, lLode

#3 is found to contain no better solution than ¢(x2) because

f(x3) >¢(x2), hence node #3 need no longer be considered. The next
best branching variable is #4, at a value of XO4 = 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 BBCAVZ2-REPGEN algorithm s then processed resulting
in the output of figure A-9, parts (a) and (b). Part (a) contains an
overall COST INFORMATIOI: 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 (ISED 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
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Wode 1
11 f(x )=3.03
f(x1)=€.72

Branch on variable
# @ X01 = 1C

on

variable
/ #i @ Xoh = 12

‘ ¢(xi)=2.82 # ¢(x2):2.82

f(x )=2.81 f(x’)=2.81
¢(xi) = the
for
£(x’) = the
for

actual (non-linear) solution
node i.

lower bound {linear) solution
node 1i.

Figure A=T A Branching Tree for the Sample Problem
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Figure A-8 The Sample Problem Data Deck For The REPGEN Program !

many vehiclés 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 deli#ery. The slack is taken up by a large
purchase of trailers in this first year; the trallers are needed in the

later years anyway. Storage of a few trailers is indicated in 1973,
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SAMPLE~---SIMPLE TRUCK PROBLEZM=---0PTIMAL

~COST INFORMATION
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¥ ¥ R ) —¥ ¥
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¥ ¥ ¥ ¥ ¥ —
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SAMPLE---SIM?LE TRUCK PROBLEM---0OPTIMAL

"PURCHASED RESOURCES
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- ¥ T — L e ¥ ¥ -
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T T TR T T Tt o T e s e TR - - B
PERIO) 02 ¥ J.009 b 0.309 * b2.667 ¥ 0.3430
R ¥ ¥ ¥
LEEQIOO 03 = 0.000 » 0.000 * 7.333 * 0,032
Tt ~¥ ¥ D ¥ -
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Fig., A - s(a) REPGED Dutrut For Sample Problem

A-21

N




e il ool e co o L aiadiann et boeiinist it e e A
e i il

SAMPLE---SIMPLE TRUCK PROBLEM---0PTIMAL

STORED RESOURCES

L 3 ¥ »
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* ¥ > E 2

PERIOD 01 * d.000 * 0.000 * g.000 * 0.000
¥ * ¥ hd
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¥ ¥ _ £ R 3
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Fig. A - 9(b) REPGEN Output For Sample Problém




(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 flect in 1372, 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 BBCAVZ print-
out, one 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 lirear 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 gy employing a recently developed modification
to the current algorithm.
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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 L4 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 BBCAV? -

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

BBCAVZ2 - 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.

BCX1 - 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.

B-2




GETPHI (KFX, XPHI, PHI, SUMPHI) - evaluates the nonlinear cost

tunctions (see Chapter 4 for a detailed description).
TABOUT SIRT! - outputs the general information concerning the
node being evaluated, and if IRT = 1, also prints the nodes on the branch-
ing 1ist.
READIN - trarzfers the input basis to the file which the LP
uses for séoring 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, JSG,
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,
ULT, for the KCX variable and stores this in the cost vector, CT.
PRESET - initializes core cstorage at beginning of the algorithm.
SET fTMMAXZ -~ initializes the time limit which is used by the
routine TIMEC by adding the limit, TMMAX, to the clock time.

PARAMS - reads and stores the information on the parameter and

bound cards of the input deck.

a




Lp
__. IP 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.

IP begins with the overall common definitions for the LP system,
and must be loaded first since the common statements /A/, /B/, /CORE/,
/ROWTYP/, /IXX/, /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(IfRG) = 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 columng,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 TAl and IA2 are specified as blocked. Meaning that each
physical disc write or read is of as many columns as the buffer sizes
for IAl 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 6L0O.

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 TP calling parameters with

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

B-4
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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 INPUIN for the common/INPUT;. The number of bounds
NBDS is the number of changes NCHGS, the calling parameter, and the
first NCHGS columns are bounded by BBCAV conveution. The values of the
bounds are in UBS.
The second stage ends with specification of LP system print and

termination con-rols.

LP Cut-Off

STATUS terminates the program if any linear program takes longer
than TMAX seconds or K5 iterations ITRN, The termination causes a
MAPOUT allowing restart of the linear programming system but not
necessarily BECAV,
Diagnostic Snapshots

A snapshot of the current solution and column format can be had
from XCHECK by setting K4 to
K4t = 1000 X N1 + N2

giving a snapshot of iterations N1 through N2 inclusively. Kb =0
suppresses XCHECK. The format is explained in the XCHECK subroutine
writeup.

Print Control

This is achieved by K3.
K3
K3

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

O prints everything

il

1 prints no IP system output except error messages.

respective outputs according to the prime factors of X3.

Specifically K3 should be a product of primes and

¥5 =2 X3 x5 %x7 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 diagnostic data from INVERT on infeasibilities of

the current solution as found, the columns rejected dwing

B-5




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 11l.

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.

The basis inverse is at B(IPRG) where IPRG is M words down from
the end of AJ, i.e. NWAJ. The remaining space in AJ is allocatced ‘o
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 ascendiing order of non-zero variables, and XX has
the corresponding values. Thers will be between INPUTM and INPUTM +
NBDS non-zero values followed by zeros.
Variable lengths

In /TXX/, /XX/ IXX, XX should be set to 100 or INPUTM + NBDS if
larger.

In /CORE/ AJ should be big enough to take the basis inverse
(INPUTM +1-L)2 words plus 10 to 100 columns at (INPUTM+1-L) words each

where L is the number of GUB rows.
In /ROWTYP/ IROWTP should be 107 or INPUTM+1 of larger than 100.
In / NAMES/ NAME should be 1°C or INPUTN+1+S if larger, where

S < INPUTM is the number of inequalities and free rows.
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A
In /A/ ALPHA should be 100 or INPUTM+l if larger. 4
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 purpcse
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 cr slack column for
each nonequality row and writes these tc disc using calls to OUT of
10. An extra free row is incorporated for the phase 1 cost row and
the logical cclumns for free rows are marked basic.
‘ SETUP then reads the A matrix columns from the binary INPUT
file and writes then out to disc using calls to QUT of IO0. 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
zerc. 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 GUR rows is recorded in L and the
actual row ccunt is reduced by L. The cost row marker ICOST is reset

to its new positicon in the rearranged rows,
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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 IAl contains columns less their
GUB elements. The second file IA2 contains columns less their GUB
elements and any zero elements and is written in a packed format.

IN reads file IAl cyclically up to NT times, in search of a
particular column revinding 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 NAME 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 dump.

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,




MAT T

This subroutine is che JyHLGnAVOYb which sets the bookkeeping of
the colunn stytus -md allows a restert from a previous status, It 1s
désigned to read o file TMAP generated Ly MAPQUT and loaded by 1.MAP 10
file JLAP.

MAPIN reads settings of WULL, BASIC, KEY and ATRND designated at
random one type per card up to U columns per card for each type: . ' Each
type celc the colwunn status marker in NAME appropriately.

Rostarts [
MAPOULY write: the LP system status onto the end of the INPUL tape

file when MAPOUT is called, and provides an [IVERSE card for LAPIL uar.

The TTVERSE cera causes MAPIN to chock {or an inverse plus booklocpning

Gata axn? the solviioen stotus o the IXPUDN tare, ana read it il rvozent.
II0UAT

Is Lhe entry designed to read the_intul card stream for FAPIL carc:
and lo«¢ them ontoe ile IMAP. It is terwinated either by an end of file
or =n¢ FiD card.

Manual preparation of MAP cards is possible and extensive checks

in MAPTN will detect and avoid most errors.

N




INVERT

This is the system verb which inverts or reinverts 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.\E

INVERT first clearé the basis records and the GUB packet basis
column count, sets up a unit basis and for each GUB row without a key
chooses the first valid GUB packet column as key. It then éycies the
column status!records in NAME until it locates a basic, key or at-bound
column, which is retrieved by IN. Key and atsbound columns are accum-
alated in GAMMA scaled by their packet righthand sides (if keys) or
théir bounds. if basic columns are in a GUB 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
nécessary with artificials. The artificials are then constructed in
DELTA transformed and pivoted into the basis. Finally, FEASCH is
célled to construct and check the sﬁlﬁtion feasibility.

NB. The MAPIN used can be partial, complete, redundant or nonsense.

: B-10
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FEADCH

FEAGCH is culled by 1IVERT to compute B = B—ly given vy in CAMA wiad

N ...AJL__; e

S

B~} in B. The resulting B elements in BETA are checked for feasibility
and the basis is adjusted if infcasible until the resulting DETA is
Teasible and the phase IPHASE is 1 or 2.

The method is to cycle each element of BETA from 1 io !, compute
it, check if it exceeds a bound then check if it is positive. If it
exceeds a bound, the basic column is set "at-bound," and {he bound is
subtracted from that PEPA(T) which then hecomes ncerative and infeasibie.
If it is neguative i.e., infeasible, its sign is reverscd and the column

is replaced by its negative artifical¥*, to pick up the infeasibility 3

e

directly, (the artificizl nced not be transformed) and pivoted into the

besis in place off the old basic colwwm. Finally, if CUB rows are preceni

the last L entries in TETA ocre filled with the valuces of the key
variables.

Feasibility of the kcys is maintained by calling KEYCH to move the
infeasible key (essential packet) to a basic position in a non GUE row
and processing it as above as an infcasible variegble.

I any infeasibilities have been encountered, or the resulting
1

coct is larger than CTOL Thace 1 initizlcs otherwise Phace 2

* The negative artificial of a column A, is -A, + e is the mth

column or the identity matrix. The negati&e artificiaT of an artificial
ei + em , 1s =, + e .
i m

- B-11




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 1 or 2, the appropriate m 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 = O 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 1 there is
no feasible solution.

Next ROW is called for a pivotal row IROW. If IROW = O no row is
found and the protlem 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
0ld 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. 1In 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 < M there is no key change, the new

B-12
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column is pivoted in by PIVOT at IROW. If the new column is AT BIID the

step is off the bound and the new column value EPSI is corrected to the
bound value 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 GUR 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 oceurs if Kb is set > 0. See LP for
details.




STATUS

STATUS prints out the status of PRIMAL iterations every cycle under

the headings.

Note:

PHASE = (IPHASE) - the LP phase 1 or 2.

ITER = (ITRN) - the IP 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
TOW.

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 the DJ for the column chosen

to enter.
COL IN = (JP@S) - the internal number of the column chosen to enter.
CODE = (NAME(JP@S)) - 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 JAl the A matrix plus
the number of columns active in core, or columns read on

disc.

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

If JCOL is zero or TROW 1is zero, these are taken as termination
markers and the NOTE obtained in the STATUS call is printed e.g.
PRIMAL--END, etc...

If JOUT > NT artificial code is constructed equal to the 10° x
IRCW.

e




ROW
T 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, (JP@S on disc) and ITYPE is 2 or 3 for the type of stey.

If no row is found IROW = O, ITYPE = 1 indicating an unbounded
step and THETA = 1.E35.
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COLUMN

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 = O 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 wirejected column is now found by searching the DJ values.
At bound columns have DJ reversed as they ccrrespond 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 DJTOIL
threshold, DISC is called to search for more columns unless these
columns are new,denoted by NTRY = O (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 = O denoting no column.

If JCOL = O, 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 NRCH columns serving 1 column/
batch. If fewer than NCRMAX columns are actually used these are read
directly intc core where they stay, once and for all. Alternatively the
current file TAl 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 (2) 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 TA2,

DISC always pulls in the key of each packet first for each packet,
using the packed file TA2 regardless of where the key is located in the

packet.

X
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Subroutine KEYCH

Changes the key for an essential GUB packet, to ote 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), bdasic (2), at-bound (3) or key (4), respectively.

Function DOT, DOTS

Computes the inner product x'y 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 lO70 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.

IJROW 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, lor
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 PIVTIOL
where upon the column is dropped with IROW = O 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). 1
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 GUB packet columns. If no key is found in-core

it returns a value zero.

Otherwise the value 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 O. This will generate an abort condition

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

DEBUG,
1GO,
EXIT,

oMP (IP,

7
8

9

ESCAPE)

This will dump the core using the labelled system dump from subroutines
IP to ESCAPE, which should be first and last respectively.
Consult the variable list for a definition of the global variables.

All calls %o ESCAPE are preceded by an ERR¢R message of explanation
of the fault condition.

XCHECK

XCHECK delivers a core snapshot if ITRN lies between N; and N,
where X4 = 1000 N; + N,. (K4 = O suppresses XCHECK.)
XCHECK prints using the following format.

(a) Co1 1
(b) col 2
(c) Col 3
(a)

(e) Co1 &4
(£)

(g)

(b)

(1)

(j) Col 5-1k

(x)

indexes the normal and GUB rows respectively.

prints the basis IBASIS and KEYS respectively.

is the current column representation ALPHA of JCOL.
gives the pivot position IROW.

gives the current basic and key variables respectively.
step is THETA the proposed step, before bounding.

the column bound.

the selected column disc index.

is the list of core-column disc indices.

is a list of 10 columns around the selected column in
their current basis representation.

is a list of the column name codes at the XCHECK

instant.
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REPORT GENERATOR ROUTINE DESCRIPTIONS
REFGEN - the main program acts principally as a control program
calling other routines to perform specific functions; determines if all
solutions heve been interpretted and initializes storage for each solution.
SETUP - reads input deck and reference 1list file into core storage.
INSOLN - interprets the meaning of each column in the solution
and stores its value in the appropriate array(s).
YRCOST SJ! - 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.
CINFQ - 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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PROGRAM GENLCP

START

Initialize
the !
array "U"

Read
title
card

Read
header
card

Read E \
vehicle \ \
table 4

names
defined?}




A1l
tables
read? -~

Yes

PROGRAM GENLCP (con’t)

Issue
non-terminal
error
message

Determine i
if any with l
R&D must be |

developed

Reorder

vetricles
as if these
had R&D = O

]

Output

ordered
list of
vericles i

PUS——— |

Cpen MPS360
file and
write file
name

Create row
names for

.aster -ar.
constraints

c-3

Create row
names for

procurement
constraints

Create
names for
in erited

periods

Determine
type vehicles
inherited in

each period

i Create row
names for
vinta:e
constraints

vehicles
avaeilable
in period |

Determine ]

Create row
names for
materiel bal.

constraints

< last

Create row
name f{or
consistency
constraint

e

PR

47___"_____wm,,_.




PROGRAM GENILCP (con't)

Enter "-1"

Determine
max vehicles
of type used
in each task

Compute upper
bound as sum
of maxs over

asks and periods

ehicle type€
?

Yes

Create row
name for
objective
function

Create master
bariable cols.,
enter "-1" in
orrespond. Trow

Create slack
variables fox
procurement

Enter "1"
in correspond

procurement
constraint
.. [p—

C-k

Gr—>

in constraint
For subsequent;
period

Set DO loop
for inherited
vehicles,
call yr cost

Set DO loop
for number
inherited

periods

Determine

last period
these vehicles
can be used

Determine
salvage
value based
on age

Create inh.
Fleet variable
for disposal
in period O

Place value
in cost
TOW

|

Enter "1"
in correspond.)
vintage

constraint
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<:::) PROGRAM GENICP (con't)
/'\

~
v

N?::t>

Aast No
inherited ™\ ._(/}Z>

——— \perlod°
Set loop for ~ 7
pericd of Yes
isposal, creat
nh. kleet var.
SRR : //iast /"\
! <:l vehicle —-do E ,
v\‘\ ?
/L\ ‘\T,/
- Need i
N t
JNo | ZFor vehicle ,> (:::>w"~~m~~%
xist? -° ;- : .
. Set DO loop
Yes ; ;for plannin -
. ; periods,
J\ ! icall YINTERP !
,// Vehlcle \\\>I§s____4
w{lw —
Set DO !
loop for
N tasks
Determ1ne S
cost o oper.
| over life -
jrinus salva e’ : { T
B . Set DO loop
: for alternative,
. S create alt.
Enter cost election var..
in cost row, i
'1" in vintase [ A
congtraint | { L
i | set DO }
i , loop for !
l ‘ I:ticles
Enter in each .
materiel bal.
const. up to {“‘*"“"“”"‘“
t-at for period Determine
disposal, how many
r percent of 7 sed in ~——les are used
in., vehicles ™~ s e
¢ alt.?
[ left a'ter \\\\(/’ ——— I.m“ ..
, _attrition _ Enter no.
No ¢ in vehicle
: lbalance row
15/*\ SR
ast "~ | No Last\\\ Yes
._.}./perlod for _\———-—— velicle? =
disposal? -~ e

c-5

.




PROGRAM GENICP (con't)

Enter "1" ’
in master
variable

constraint

p—

Enter "1"

n correspond
consistency
constraint

Enter "-1"
in materiel
balance
constraint

alternativ Enter approx.

proc. cost in
procurement

constraint

" Enter cost
of operating

Yes in obje?tive
function
Set DO @___)l .
loop for

vehicles Set loop
on period
for disposal

No

in period?

Yes

Call
YRCOST

Determine

operating

cost minus
salvage

Yes

Create new

purchased ______(Z::>
fleet

Create variable

purchased
fleet .

variable
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©,

L
) Determine |
!  percent of
vehicles left

T !
!
i

T 1
Enter minus
these percent
in materiel
bal. consts.}

—

Determine -

operatin:. !
i cost minus
L salvage

r————— et e 4

' Enter this
cost in !
objective

function

!
i
Enter approx.
proc. cost
in procuremen
constraint J

|
- 4
i Enter "1" :
' in master i
j variable
l constraint

PROGRAM GENLCP (con't)

1 Call

MOTH

Create
mothballing
variable

;
4
Enter savin s

from MOTH

in objective
function

Enter e

|
in materiel ’
i
o

balance
constralnt

1

s

Yes i““
L

Set DO
loop on
periods

Enter proc.
ceiline in !
RHS of :
brocurement
constraint

Ast\ No
“\.\y\e hicle? —@

e




PROGRAM GENICP

Set loop
for

~PFnter no. of
inh. vehicles
in RHS of
vintage
constraints

Enter "1"
in RHS of all
consistency

constraints

Call
MATFILL

Qutput no.

of rows and
columns, and
upper bounds

Produce

listing

documentation

Output
vehicle
input data

Output
inherited
fleet data

periods

Set loop
for
tasks

Output
description
of task

Last
period?
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SUBROUTINE YRCOST

‘ START )

Calculate

first year

operatin..
cost

-
Determine
max no, of
years for
Eglgu)ations i ; I

| :

Calculate 3 ; !
operating i ENTRY i
costs for : { MOTH !
those years j I *J

Calculate Calculate
salvace-value ; mothballing 1
in each of i savings over
those years | length of per

. Calculate !
truncation RETURN

value at end '

of each year

[ s s =




SUBROUTINE YINTERP

START
Set DO ’
loop for
vehicles
Initialize ;
array . ;
"Alter" - Deternine
. minimum
value in
remaining
alternatives
Set "Alter"
to eliminate
Yes alternatives
where veh.
Determine LB
which of
them are not
developed
Last No

vehicle?

rder these
in reverse
chronological

order of
development

Set DO
loop for
tasks
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SUBROUTINE MATFILL
START 4
Set DO 4
_ loop for
i columns
~ —L — ————
' .
i Initialize '
arra y
"IROWT%" ‘ Output no. E
L .. »1 and name of i
) column cn |
eference lis
- !
Copy title | | | Output no. !
record and ! ! of rows,
"row" record ’ i columns, and ’ Tnitialize
i | |upper bounds ‘ array
| S __’_,___- — ; 1 3 "RVAL"
| . — - -
S S —
Set DO i
loop for Determine ?
rows, read row for f
row name J present record, ;
¥

enter value
in "RVAL"

- An

Set "IROWTP"
value for S ;
that ro i
equal ol "RHS Read ;
e record "RHS" ¢
\\\\E;iﬁz/ record
No i
—_ ) e .
Read -~ colum Yes !
next as last >—
record \\\{3;29&/
ead "column" :.
record «nd - o
first record Output
followinge l row data
(array "RVAL")
|
¥
7.
Nc
RETURN
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START

PROGRAM BBCAV2

Read
title

Find
smallest
valued

node

IN
> es

USP?

No

Remove
node
from
list

Set BLO,
ULQ, CO and
BO arrays

INDIC = 1

Initialize
storage for
left-hand
branch

Redefine
sigma

Call
GETC,
update CO

|

Store
XZERO on
solution

file

Call
TABOUT
(LP input)
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PROGRAM BBCAV2 (con't)

Call
LP
Call
TARCUT
(LP outrut) Ccall
NXBRN
()—
Teasible
and Store
pounded %, node on
list
Define lio o -
the adjusted mpIC
X-vector
Yes
o Initialize
storage for
‘EZ;%I risht-hand
e tranch
Yes Rederine
sigma
3et XZEROD

equal 2ij. X
and 12 = P¥I
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Call
GETC,
update co.

Call
TABOUT
(LP input)

Call

Call
TABOUT
(LP output)

Feasible
and
bounded?

Define
adjusted
X-vector

Call
GETPHI

FROGRAM BBCAV2 (con't)

C-1b4

No

Set XZERO
equal adj. X
and UZ = PHI

Yes




( START ,
~

Call
GETC

Call
INITA

Call
GETPHI
(set EKO)

Set values

in sigma
for IS%WLP

Initialize
XZ and X

Call
TABOUT
TE input)

Call

SUBROUTINE BOX1

LP

C-1%

Call
TABOUT
(LP output)

Feasible

Define the
ad ‘usted X,
set X2 =X

Call
GETPHI
(set UZ)

Call
NXBRN

|

Define
and store
node 1

Set BLO.
CO, ULO. and
BO arrays
for BBCAVZ

{ RETURN )




Evaluate ‘
PHI(KFX), .
SUMPHI = O

Evaluate

first (-KFX)
functions

SUMPHI =
KFX
Y0 pur(r) +
1=1

RP(12)

=D




SUBROUTINE TABOUT

Output
general
information

Output
XZERO

Output
node
descriptor
information

Output
BLIST

(VAN




SUBROUTINE READIN

( START ’

Read basis
from input and
store on file
for LP

RETURN

SUBROUTINE SET

‘ START }

Read clock;
set time for
when time
limit expires

RETURN

c-18

SUBROUTINE TIMEC

‘ START )

Read clock;
write time
problem has

been running

Store best
solution on
solution file

Coomm )

S




SUBROUTINE NXBRN

( START }

Call SUBROUTINE GETASQ
GETPHI
(values for
X-vector)
all ( START }
GETPHI
(values at
lower bounds)
Order a
sequence,
smallest
Calculate first
differences
(actual -
linear appo)
( RETURN )
Call
GETASQ
Select for
branching
variable with
greatest
difference

>

Cc-19



SUBROUTINE GETC

Call
GETPHI

(values at
lower bounds)

Call
GETPHI
(values at

upper bounds)

Evaluate
slopes for

Call
GETPHI
(value for K€X
lower bound)

Call
GETPHI
(value at KCX
upper bound)

Evaluate
slope for
the Kcxth
variable

first (-KCX)
variables

C-20




SUBROUTINE PARAMS

{ START >

Call
preset

Read, store
integer
parameters

Read, store
real
parameters

Read, store
upper and
lower bounds

G

Cc-21

SUBROUTINE PRESET

( START ’

Initialize
core
storage

RETURN

SUBROUTINE INITA

‘ START ’

Read A-matrix,
by column,
from tape

to disc

Store BO,

T-matrix,

and IROWTP
in core

=




Subroutine LP P

Ifitialize file%

v

Set jroblem paramefers

"2

Set print contrpl
XCHECK and terminafion

v

Execute IP

system verbs

v

Ioad solution
back to IX, X

ol




Subroutine EXITS EXITS

User changable EXITS program called after all control points in

PRIMAL.

entry points
STATUS
OPT1 21 NPHASE = 1
1
Return )
STATUS Phase 2 end
OPT2 ﬁ.' NPI‘IASE =2 R > ete.
Return

unbounded
solution

STATUS
Como )] s -

Return

No feasible
solution

' STATUS
( Return ’

2.




Subroutine SETUP m SETUP 1.

Set run garameters for|ILp system

N2

Zero bgsis and keys gnd dummy
ogical in ALPTA

—

Add row type M fér

pHase 1 cost roy

b

Clee each row type
briesented 1 to N

v

Check type setuy
bgical if needed

2

(s, 2 or free)

Write logicall
to disc file

N

Mark name count
cPls written NT

Store no. of
logicals in MC

c-2h4




Rewind input
file INPUT

\!

Cycle thru al
INPUTN columng

=

and fark RHS name ull

¥

Re

Write to disc
EHS column

Sea
GUB rqd
in one 1

v
44 next column|Xto
AIPHA from INP
‘. —
Y
ch row types $or

w and check c¢l is
o get GUB packet no.

Ch
bo

Mar
bo

ck bounds to get
d number for |col

, column name With
hnd, GUB packelt,
state (free)

SETUP 2.

BBCAV changes
o RHS added

1f column is 1 - NCHGS
add BBCAV changes

BT




SETUP 3.

Write ALPHA
to
disc file

out

®_

Fnd of
columns

N

No

to q

Pa
remd

each row

Cycle through

es Write basis t¢ key storage
Row is GUB Y€Slstore RHS eletent in tem-

porary store fiove down ICOST.

No

N

if QUB is ear}ier than cost row

k RHS and basis
ving GUB entries

Rdtrieve GUB RH
eftries and plage
on end of RHS

of

Ft M to numbey
pon~-GUB rows|{L

umber of GUB fows

c-26




Subroutine IO

10 1. 1

sfart) 27 - _p|Fewing files
\ 1AL, IA2

KOL1=KOL2=0

Cycle gow types, pack ALPHA
£0 rqmove GUB eleme¢nts

1

Pack] ALPHA into PACK
to repove zero elenfents

¥,

Writd ALPHA to fil§ IAl
writq PACK to file|IA2

Rewind files }(to keep both in
IA1l and IA2
KOL1-KO0L2=0

step)

NSCAN + 1 count rewinds

KOL{ set zero

by out column to 4__..__._1
ALPHA

Read next

yes

lext KOL
loop




Record K
in JA, JAK
and clear JAREJ

| £

10.2

N

Bookkeeping of which
columns are in core

ERR¢R
Column not
/A\ Call — 3 Located
ESCAPE To indicate no
column found e
~—

INPIKD

Read packed
column to

ID,D

If/beé re is

er KOL wante

Rewind file
TA2 |

Yes

1 /ﬂfé%?ﬁéi\k Yes
L. wanted

nd o
INT loop

-28

©




Unpack
1D,D to
ALPHA

n-2u

page 2

10 3.




Subroutine MAPIN MAPIN 1.
Two entry peints

(1) MAPIN - Reads MAPIN cards from file IMAF and sets NAME rccord

reads inver:ze from file INPUT to B.

(2) IMNMAP - Loads file IMAP from input card stream.

MAPIN

rint MAPIN an
ime v.ing MESSG.

J\

) Read a card
@ from file IMAP

check card type:s and
g0 to appropriate
section

user option

MAPOUT only

PNy
S

!

user option

user criion

d;) vage

s

e



‘Q

MAPIN 2.

Mapout only

added by TNMAP .@ n

4

Cell error lUnrecognized
double print o type card

Oif_L col. numbers on card
, o7 )

col no.

ig zero

Pick up
column bound

bndj

"ATRND col

liote error not, bounded"

Set bound L
) dump bownd | e vppppn
for column data

P P S

End of J
loop

£-31




MAPIN 3.

col no's/card

col no. # dﬁ\\\\
set col
basic 4////-1

1

Update packet
basic count if in a packet

in KEYS

End of J
loop

C-32

A\




l(/"UN
v .

Key problen

Get packet
number from
col name

R

Set new col
key &

clear old key

!

MAPIN L,

col numbers/mapin card

NB user should not

use KEY cards unless
produced by MAPOUT

to avoid column errors

-+ End I loop -1‘<:::)

@BASIC rows

col no.
is zero

Set row
basic

yes

End .J loop

P
C-32

row no's/mapin card

| NB row numbers

internally are not the
external no's

user should not use
this option manually,
MAPOUT - only




MAPTN 5.

col no's/mapin card

col no.
is zero

user option

Set el
marker null

‘L——4 End J loop ,

Check
end input

“INVERS"
P

file

M*Ma2M
entries to
b,IBASIS,

BETA,KEYS

v

move next *inverse by rows placed
invert up by on input file by
INVF/Z MAPOUT

v

bad
orj
rewy]

kspace over diﬁa
IIPUT file td
ite it in MAPQUT

2\




e

MAPIN 6.

)

MSSG INMAP looped
Rewind s+ fOor cards
IMAP \\_—”//,,___
I=1, 1000 up to 1000 MAPIN cards
limit set here
" a "
Read a \\\\ ! Rewind deletes old
card from Rewind IMAP MAP data
input stream
yes * CDC end file
instruction
yes
Write card
to IMAP
file
End I loop je
Write "end"
card on  fg |

IMAP file




[

A\

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

Rewind IMAP g

v

MAPOUT

time

cycle MC logicals é
pufting out a card | Basic rows I
for |each basic logical

JNT = MC+1,NT]

cycle all variable names

Add col to
NULL 1list
INLL + 1

Free

skip

Basic

Add K BASIC
IBAS + 1
list

Add to IBND
1 ATEND list

Y

Add to KBY
list IKEY + 1=

End JUT Looyp




Inverse
option o

—

d

Write list
NULL
BASIC
KEY, ATBND

Plade inverse, bagi

BHTA, KEYS in B
erld of INPUT TAI

'

Write
INVERSE
card

Write

MAPOUT 2.

KEY .

(ATBND - - .
¢BASTC _ - - _

NULL  L/card

INVERSE

e
card

vector

Print solutio Print

Qption on

o

? . lo

All MAPOUT cards can be generated manually.

If they are

inconsistant MAPI!! uses the last setting of any column.

A




Subroutine INVERT

INVERT 1

Invert

Yes

—t
Clear keys
find new
ones

{
All Error Data

found - Escape " Error

< \\‘_—////’——_
Yes ¢

Clear
inverse
B—o T 1

Cycle all columns

Skip null
and free
columms

‘1
In calls

column X
core

1

L
Got

packet 4l 2
no. :

-




INVERT 2.

Y

check old
packet
same

Nqi

INKEY being
new key col
in for packet

# key still
in{core

Remove key
pomponent £ omay —-
packet col

i

Ky

Transform col

to current -dr—————~——J

basis in ALPHR

zero packew

L3




SE

finds best

row

to pijvot ALPEA to Yasis

Pivot ALPHA
to basis row
Irow

d

If packet,
pdd to basic
count

end of lcop

check

page 2
©

acket £ O

yes::::

Pick up
bound

P—ali-—————\

Pick up
packet
RHS to bndj

INVERT 3.

end of loop

adds up effect

bounds and key columns

in GAMMA

S.40

of




INVERT L.

NN

]
_v

Remove
bndj ¥ col
from GAMMA

page 1 @—~ énd jnt@—-@page 3

C  now complete basis wit}

artificials if needed

Cycle basis

I -1. M basis entries

Mark vasis

with logical]

Place artificial NH artificial vectors
marked I + NT are not stored
col no. on disec.
Clear DELTA

used as artificial vector
space for pivoting




INVERT 5.

cycle basis entries

yes

basis entry
< NT

pivot artificials
et up DELTA apd in when necessary
trgnform to ALP

PR

b
PIVOT ALPHA

into B
row{l and clear DELTA

End 1 loop

FEASCH
check
feasibility

SO




Subroutine FEASCH FEASCH 1

This routine computes the solution snd checks feasibility,

! _ ._‘\ cycie each element of
A /,__.3\1 1, M-1 ) ki
T—— —
R
- ot i
g == |
’ |
L___Al -
; !
; BNDJ = j
! ceolumn
' bound '
- - ves
< ne
‘\f?i bou?2\>~*-—-——*<:£r>
- - .’//
N S
Sot basa . Infeasible
celumn te 7 rew
I bouni

i

Romewves heuyi

from fﬂ



i Infeasible

O—lpt:

No -
@*—L_I ooF
4

RN
! Make column
non-basic

Row A :
L
. 4 —

NPIF+1

Set negative
artificial
basic

y

DELTA =
negative
artificial

pivot
DELTA
into

basis

N

K

- key A

<\\\\move
~

5 |

C-lk

FEASCH2

Yes

Yes

~ (Column basic in Row 1)

$ - —Aj te,

Return to check
feasibility of keys.




— FEASCH3

F K-1,L , Cycle GUB Rows
N—

| nca-
I essential ™ —— Yes (No basic columns

. W in row)
! ;

v oo
' " Sum basic
values in
i row '
{
, v .
{ Compute
key variable .

ol
5

~

| Change key I—r“j Infeasible /7>
to basic row >t ¢
variable i

N

N
L‘_ End K Loop i«

S~
K
No ~——— — N—

_—

v

4
N,




No

Sum all

artificial
variables

J'

Phase 1 cost E

= sum

“Phase
ost> CTOL.-

~
v

Switch to
Phase 1
e

Set cost

row

v

Set

vector

____/

‘ Return )

C-L6

FEASCH4

Infeas1ble
start '




Subroutine PRIMAL

PRIMAL 1.

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

exits via EXIT.

Resolve for
phase change

Call MESSG fo!

then STATUS

note + time

Adjust cost r

to user or
phase 1

Set phase 1
cost row
free/equality]

Iocate m

row in B~}

ITRN + 1

C-b7

PRIMAL + time
STATUS

User sets ICOST = his
cost row. Phase 1 cost
is row M.

In phase 2 phase 1 cost
is equality O.

Iteration counter

ad




Zero all
data

COLUMN for
. : col JCOL

Check yes
JCOL # O

XCHECK

PRIMAL 2,

COLUMN prices out inecore
columns and finds best
unrejected column

JCOL is location in
core = 1 to JNCORE

N

C - termination c?nditions checked

yes
IPHASE = 2
4
Phase 1 cosf\ yes
less than
CTOL
NOFEAS
RETURN
Cc-48

o Optimum phase 2
ending

Optimum phase 1
1 ending.

no feasible solution since
phase 1 cost not zero




PRIMAL 3.

Disp column no. JP@S

d bound B
for chlumn JCOL (in-€ORE)
7 |

Re¢w for row IRBL,

stép THETA and step XCheck
2 to a bound tvpe ITYPE

ITYPE

1 unbounded

IROW = O

unbounded termination

)=
)]

No good

Report bad
pivot if
more than 3

—

Reject column
and
¢ount rejectiops

Rejected
column datsa

Reinvert
basis and

start again

c-49




PRIMAL L.

Too many

Yes y
Phase 2 2

No

ERRCR >

Escape and
quit

Reject column
and count in

(NDJS is 1 at last column)

few trieq limit NDEGIM = O

C-50




THETA LT Check step is

bound j Yes __@ within bound

i
]
No |
:

ITYPE= 1 to bound step and
JOUT = O no rejected col JOUT

)
step pos -—*

Step negative

col JPPS comes off bound
SETBND(-JP@S)| and goes to zero with
THETA = -BNDJ] this step

&

_| SETBND(JP@S) [  col JPPS goes to bound
'——‘—‘ so set bound

THETA = BNDJ

c-51 {




PRIMAL 6.

Find JOUT
@ —Ftrejected col
in basis

Yes _ Pivot row is
IROW = M non-GUB

Refind JOUT
in KEYS

Check affeclted
Yes

ppress pricigg

Normal step
epsi = theta
new key value

=l

KEYCH changes KEYCH adjusts
JOUT to basic*in_________ solution BETA wnd
row NEW ROW = IROW new col. ALPHA
for new key
v
Pivot ALPHA
into B™*
at row IROW
v

If JPUT not artififial
adjust] key, basic counts
for JpPS, JOUT packets

c-52 ' j




epsi = theta

PRIMAL 7.

)

col. coming off a bound

if|new col bounded this i 1 >
ep$i = BNDJ + theta is is new col wvalue
Mark JP¢S
basic and
unmark JOUT
y
JOUT goes \ Yes | Mark JOUT
to a bound at bound
2
Y
if any rejectgd
cPpls clear rejept

records

C - step solutfjon

frey——

Beta + theta
x ALPHA

1

if pivot or
key change

pivTErvalue = eps

4

STATUS

1=

display primsa

beginning of loop
- End ITRN loop>

step datae




O—

Call f$PT1
IPHASE = 2

Go to A

Call @PT2

RETURN

PRIMAL 8.

end of phase 1, @PT1
displays STATUS

end of phase 2, PPT2
displays STATUS

to LP with solution

N




Subroutine STATVS

STATUS prints BRIMAL data sTaTeS 1.

Cost, NTRY Pack data

Status Write ' Status
‘<> Data
Data - data I + Note
N
RETURN OTE
-
C-55




STATUS 2

R

ERR@R - triple prints error messages

MESSG single print error messages and print time in seconds since

MSSG start of run.

i

! !

‘ C-56




Subroutine ROW _ - ROW 1.

ROW computes curren’ -epresentation of selected column JCOL in core
AIPHA then finds step MAX THETA which preserves feasibility.

AN

JPPS, JPRG
ROW ~———10ad JCOL 6= A,
to DELTA

Set Jup L GUB entries
_ALP}TA(M+1).. .o (B+L)

Construct actual \ y
transformed column .

in AI.P]’IA(].,...,M+L) GUB col has 1 i
for original GUB PACKET ro
problem

Subtract KEY key
6 = (AJ—A‘\ )
ol from DELTA
Trpnsform DELTA {to -1 key
=B (A;-A, )

New bafis in ALPHA(Y...M)

j!

Peduct basic nrow
contripution to piijet col

C-57




Col not bounded
implies new x

is increasing fron
zero

3
Step = 10
IROW = O
ITYPE = 1

Skip free rsvs

ROW 2.

2ero bookkeeping

denotes bounded step

Pivot < .zer

End T loop

problem
Step = By/oy
8 = min step
IROW =1

Step = (By-d)a,

® = min step
IROW = 1

C-58

i.e. will step be too
a bound or off a bound

all rows of complete

type 2 x
increases

rejected x-0

type 3, x
increases

Rejected x -
bound




ROW

o

cycle all elements of «a for
complete problem

Skip free

] TYPEI(‘?)VS= 3/ )

( ) type 3 rejected
] tep = (By-d)fay | x driven to
Pivot 2 +zer = min step — bound
ROW = I
f type 2 rejected
Step = By/(-d,) | P ;
p = By/(-d) | x driven to xero

Pivot < _zer ol & = min step ,
IROW = 1 ;

|

!

End T loop }ea j
!

Off bound step is

a¢tually negatiye
6 = -0

at end
-—>| RETURN 6 = THETA = min step
ITYPE = type of step

a = 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
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Subroutine COLUMN COLUMN 1.
COLUMN selects a column JCOL from among vectors in core in AJ space.

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

NTRY + 1
COLUMN ——p number of searches through
MAXTRY = in-core columns = max. no held
NCRMAX .
. in CORE

Z yes
yes
Call CHECK to get more columns from
NTRY = O disc no. negative DJ's
INDJST = NDJS on disc search (partial)

no cols in core or
disc

then no pivots
can occur hence

page 3 DJ's unchanged

c-60

N




Reprices o0ld columns in core unless the prices obviously

haven't changed (same g-1).

PIKEY = O
JPKTO = O

TPPS = col n

DJI(J) =0
skip if col-

Lan reject9d

kip if col
I is key

JPKT
if O o
or i

r

KOR
PI

JPK

key origin

o
'

DI =7 A

- TT»k

End J loop

SEEK

c-61

= packet no Akip
r if old packpt no
' key not in/core

KEY = key price ]
[ = key packejt no. ‘_1

COLUMN 2.

indicates no key price held
for zero packet (old packet)

cycle in-core columns

——ree oo re——

JP@Ps file col.
no on disc

new packet,
recompute price
and store
packet no.

price for GUB
problem if non
GUB, v, = PIKEY =0
m is IC row ofB'1

A




DMAX = O
ezab ~| NDJS = 0

g
J =1, JNCO

COLUMN 3.

most negative DJ
no. negative DJ's values

cycle all columns

JP@S - -
JTYPE _

4

— Col number of column

1l _ (0 NULL/FREE/2 BASIC/

3 ATBND/ 4 key)

JTYPE = 3
DJ(J) = -DJ(J]

at bound cols are really
) in at - their true value.
This corrects for it.

negative DJ's counted

null/basic/key

DMAX = DJ(J)
JCOL = J

MAX(-) value

JCOL = in-core col
index position

End J loop

c-62
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COLUMN L,

Store no corg
cols in NCORE

4

Restor[ disc NDJS copnt if (NTRY = O and all

Just made last

cols not in core)

If
0K ¢

JCOL is

X" Yes
g - RETURN best col
in-core

Then just checked the
disc give up

get some more columns
i from disc

no col found

preserves in-core
cols for next time

C




Subroutine DISC

DISC 1

Checks if an inverse is necessary and then checks the DISC
files IAl, TA2 for more useful columns using IN and INPCKD.

DISC ctheck for

[o}

All in

INVERT

. CORE? .~ Yes
Ny

Set Read
ORIGINS

B Cycle columns
D"‘ in batch

Get
column

Get packet
no. and chec
if new

IECO

N




DISC 2

M

Call in KEY column
from packet file
INPCKD to KORG

¥

Price out
KEY column

¥

Call in actual
IN column to JORG

¥

Price out

actual column

Interchange
best so far
with new column

End of batch

Save best
column
in records




{ A Next batch

Yes

1

)

Write out
new column
prices

C-66

Check diagnostics

No

DISC 3

[N




JNCORE = O

Read all NT
colums into
(over-writing

COT'e

( Return )

DISC 4.

Used initially when there
are no columns in core

This indicates that
there are no other cols
to COLUMN which restores
JNCORE to NT.

Places all NT cols
into core and sets

NULL columns)? JNCORE to column

count

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
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Subroutine INSERT

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

INSERT 1.

It keeps

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

one is offered.

INSERT —

C - still space at end

N+ 1
JNCORE + 1
1D Ng JP@s

D(N) = DJ

N = O no. of cols

stored in batch < 50
limit

checks not store
too many

add col record at erd

keeps track of ordering
of cols in batch for

INSERT (only)

AN




JPL = J + Y

JPPSR
= ID(N)

yes :::

Move ID, D

down one plad

1]

©

=2

ID(J) = JPPS
D(J) = DJ

—V

Search JA

for old
col. JPPSR

JPPSR not
found

TA(J) = JP@s
AJ(JROJ)

= AJ(JP@S)

INSERT 2.

move up J to N one place and
insert (DJ < D(J))

no col has to be dropped

drop Nth column

stored — worst

simple c(ase over-write last

(I to N-1 go to

J + 1 toN)

insert new col.

record

in correct position

to be dropped

ERR@R
ESCAPE
dump

INSERT cannot

M rind old

C-69

move new col to old

position, .INCORT unchanged




INSERT 3.

1 . - .
' . move up J t> N one
(E%;) ” N1 place saving N

L

.I
Move J to N §
toJ + 1 to ‘
N+ 1

bJ
JPOS

il

D(J)
1p(J)

save Jth in correct .place

go to move up records

DMAX save value of largest D
= D(N) for use in comparing new
cols in CHECK

|
‘H:> Return

C-T0




Subroutine KEYCH ‘ KEYCH 1.

KEYCH changes key to make JCOL basic in some row IROW found, making
old col key, and corrects o, B and B'l.

JCOLPK = {
[ J finds packet no. of
[ NPKT (JCOL) col JCOL - (disc index)
I=1, M ’ cycle all rows

Basic col

in this €3S @
packet

End I loop
Error KEYCH-no basip
esceape cols in essenFial packet

I rowjof first basic col found

position of row in B.

O—{5
|

Reverse sign
of this row
in B with old Basic + new key

in cols Al - Aﬁ - A‘ - A3

basic key basic key

C-T1

. %




Rearrange
5l in B
for new key
which was

basic

il NAME and KEY{

i NAME and BAS]

4dd new B IROW

tq this row of

End I loop

make JKEY key

v

Make JCOI, basiq

Interchange pkt dqntry
andy row entry

o(TROW) €= o(MPK )
B(TROW) €= B(MPK

C-712

50

KEYCH 2.

check row is in
same GUB packet

add B{IROW) to B(I)
to get A\ - A¥

for new key

correct basis

and key markers

correct o, B for

new representation

-




Subroutine PIVOT PIVOT 1.

R R

PIVOT inserts current representation of column ALPHA into basic inverse
B at IROW, if IROW = O it finds a slot for AIPHA or rejects it.
(:::>____ IORG =row [position in B (by rows)
PIV =1
don't normalize
zero pivot
1
es ERR@R or
ESCAPE Zero PIV
dump
Normalize
IROW of B

cycle rows of B

skip if pivot row or
if pivot has no effect

Subt pivot
row from
row I

1

End T loop

c-T3




[P

PIVOT 2.
Find best row for AILPHA called from INVERT when row not known.

piv =
‘::’ PIVTOL

Sk

—~

basis(I)/100
col JPOS

cycle each row
C - free logical colS

\ check logical in the row
are marked with i
columns -
IROW = T | insert the logical in this 7
’ row .

check row already has a
basic col.

Pivot =
/ALPHA(I)/ potential pivot entry
Yes
. smaller than best so far
No
piv = pivot no, save it

IROW =1




PIVOT 3.

Ak

101

sis(I) = 100j

0S + row type basic col

- == = to pivot this col in
BNB(-JPOS)
—-—-ﬁ
Write JP@S

drops JP@S from basic
-

-




to bound/basic/key/null.

SETBND 1.
SETBND, SETBNB, SETKEY, SETNNN all set or unset to state of a variable

SETBND K=3

Name to
state K
Set name to
units digit = 1
Istate 1 free

SETBNB ; K=2

basic/non-basic

null/non-null

SETKEY K =4

SETNNN . K=20

key/non-key

C-T6

units
digit
=K

o




FUNCTION DOT, DOTS

Dor
DOTS

DOT and DOTS evaluate double and single precision inner products

DOT = x'y.

Co—o oo

DOT = x'y

C-77

double precision
accumalator

in x'y y elements

are often zero (as used)
avoid double precision
manipulations for this
case

Replace double answer
to single

quick single precision
version to save time




FUNCTION BOUND

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

D argument for
—>
artificial variable

IB = bound

list index

BOUND =
value IB in
bound list

NB. NAME format has least signifi

|
i OOBB:KKKK:S

[} ]
bound index | GUB ' state
or 0 t packet'

unbounded

using NAME

- variable unbounded

cant decimal digits as shown.

[




Function KEYFND

KEYFND 1.

KEYFND firds key column of a packet in core or returns O.

No

KEY =
KEYS (PKT ) /100

K = 1, JNCORE

47

End K loop

\

KEYFND =0
KEY not
in core

—(2)

pick-up col number (disc)
to KEY

cycle in core cols.

KEYFND
in core




KEYFND 2.

cycle each coluan in core

find the first key

and store its packet no.

JPKT is

column packet

cycle all columns in core

;.E look for non-key columns

in same packet JPKT

End J loop

@ no columns stored for key of
this packet

i End K loop @

no key with no columns stored

indicated by O

KEYFND = O

Return

C-80




PROGRAM REPGEN

Start

Call
SETUP

Read
solution
title

Yes

No

Initialize

core
storage

Call
INSOLN

Call
CINFO

Call
PINFO

c-81




eppr ey e—— v -

SUBROUTINE SETUP
Start

Read
parameter
card

Read

,J* table
name

Endtable
?

Read elemeﬁgw
Read Read of reference
vehicle period list from
neme & life data tape file
Read No
vehicle
costs
Yes
Return
c-82




Start ,

N Read

column and
value from

tape

character
x?

SUBROUTINE INSOLN

character
W?

Determine Determine Determine
meaning of meaning of meaning
2nd,3rd,kth,5th| 229,3£g,hﬁh & of 2nd & 3rd
Hth & Tth chars th character character
Deterwlne Update L7 Update Use value
meaning purchases; tored vehicles
to calculate
nd rd set I start, determine
of 2=~ & 3— T end, and J| eriod length procurement
characters ’ P expenditures
Update
purchases Call Call
and R & D VALUES MOTH
expenditures
Determine
mothballing
savings

¥

——

4Ry CNANTTINYE

c-83

1pLrs2°n
127462




\SUBROUTINE VALUES

) : ‘ Start ’

Call .
YRCOST* | 4

| | 1
4

Determine
first & last
year of

existance !

Increase ;
0 and M
costs for
those years

‘Increase . |

resources

for those
years

Yes : + Compute \
“truncation '
values
Compute Increase
salvage | resources
values disposed of \

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

' C-84




' Start
\ ( ::

Write page
heading

. for costs

Calculate
actual &

estimated
rocurement

Total all
operating
and salvage
osts for per

Correct proec.
estimates,
subtract salv}
From operating|

Sum all
period costs,
write costs
for that per.

[
Add period

costs to

total costs
i

Yes

Last

SUBROUTINE CINFO

Add A & D
to total
costs

Write
total
costs

period
l?

No

( Return )




SUBROUTINE PINFO

‘ Start )

Write page
heading
for
purchases

Write

* resource

names

Writind

No

storages
?

Calculate
resources
used in per.

purchases Write
for storages
period for period
Write total
purchases
for all per.
Write page
] heading
for usage
Write page
heading
for storages
C-86

Write

resources
used in per.

< Return >




APPENDIX D

PROGRAM LISTING

GENLCP&: SUBROMINES "o see s s 00000000t essse e D—a
BBCAV2 & SUBROUTINES .eeececesccccnsassasasss D=22

REPGEN & SUBROI]TINES v es0 0000000000000 0s00000 D-86

D-1

4




PROGRAM GENLCP(INPUT,OUTPUT, TAPES=INPUT, TAPES-OUTPUY , TAREG,TAPES, 10000010.

*TAPE?) 10000020

C THIS PPNGRAM GENERATES THE MATRIX FILE FOR THE LEAST COSY PHASE-IN 10000630
C PROALEM, 100Ga040
c 106600%0
C THE DIMENSINNS HAVE REEN SET TN HANNLE 10000060
c MAXTMUM NUMRER OF VFHICLES =7 . - e - em e —... 10000070
c MAXIMUM VFHICLE LIFF (IN YEARS) =25 10000080
c MAXIMUM NUMARER NF YFARS PRINR TO SY=16 100069690
c MAXIMYM NUMBER NF TASK TARLES =8 10030100
e MAX IMUM NUMBER NF ALTEONATIVES =298 10Cou110
COMMNN /VECSYG/ VNAMF(10), C,LEN®, VLIFF(10), INH(10,16), 10000120

* VCOST(15,5Y, NAMEN(10), COSTS(3I.,3)» _. .. -. 10000130
COMMON / ALTSTG /7 ALTER(2A8,9),YAVL(10) 10000140
INTEGER ALTER 1000015¢0
INTEGF® FNAME, SY,LY,VNAME,YAVL,VLIFE,YEAR(21) 10000160
OTIMENSTNN BRUDG(1() 10C€09170
NIMFNSION NVFHU(2C) 4 NL(10) ,NN(17) 10600180
DTIMENSION NAMES(10), AU(16), UB(10),YRINT(20) ---~ 10€co01°0
COMMNN /TSKSTG/Z U(7,288,9) ,NTSK( 9) 10000200
CNMMON /PRDSTG/ NPERYR({10,3), NPTASK(LL, 9), PTASK (10, 9) 18062213
DIMENSINN THVYN(1D) 10c¢0022¢0
DIMENSINN NP(288),NM(9),NPM(10) 10500230

c 1€C000240

DATA(NP(T) ,I=1,240)/2H01,2H02,2H03,2H04,2H0%,2H06,2H]7,2H08, 2HL9, 10000253
¥2H10,2H11,2H412,2H13,2HL4,2H15,2H16,2H1L7,2H18,2H19,2H20,2H21,2H22, 1GC002F0
#2H2342H24y2H25, 2H26 4 2H27 9 2H2By2H?9,2H3C,2H31,2H32,2H33,2H34,2H35, 10C060270

* 2H36)2H37,2H3B y2H39, 2HL0 s 2ZHUL1 2MHL2,2HET , 2HEG o 2HLS s 2HE6 , 2HL7 , 2HLB , 10000280
* 2H4LQ,2H450 ,2HS] 4 2H52,2453 4 2H54,2HE5,2H5642H57 4 2H58,2H59,2H61], 13202290
* 2HB1,2HR2 4 2HGE3 4 2HEL , 2HHS , 2HEH, 2HET7 4 2HAB ,2HED,2HT7 0, 2H7 1, 2HT7 2, 100003C0
* 2H73,2K74 s 2HT7S g 2HTG 4 2HT 7 o 2HT7892HT79,2HAL2HAL,2H82,2H83,2HAL, 10000310
* 2HAS,2HB6,2HAT ,2HRB,2H89,2HI0,2HT1 ,2H92,2H33,2HAY4 ,2HG35,2H36, 10000320
* 2497,2H98,2HI9 ,2HAQ,2HAL,2HA2,2HAT,2HAL,2HAS,2HAB ,2HA7 ,2HAS, 1050033¢C
* 2HAQ,2HR0,2HBL ,2HR2,24R3 ,2HAL,2HB5,2486,2HBT7,2HBS,24B9, 2HCY, 10000340
¥ 2HC1,2HC2,2HC3 . 2HCYL, 2HCS 4 2H(C 6, 2HC7 ,2HCB 4,2HCY, 2HDD 4, 2HD1 ,2HD2, 10060350
* 2HD3,2HDL 4 2HDS 4 2HNG , 2HD7 4 2HDA , 2HDA,2HF D 4,2HEL 4 2HE? , 2HE 3, 2HE L, 10000360
% 2HES,2HFEB 3 2HET7 4 2HEB+2HEQ, 2HF 04 2HF1,2HF22HF 3, 2HF L, 2HES 4 2HF B, .. 10000370
¥ 2HF7,2HFBy2HFO,2HGO 42HGL 4 2HG2, 2HG3 4 2HGL 4 2HGS 4 2HGE 4 2HGT7 4 2HGA, 100603840
* 2HGO, 2HH(0 9 2HHL 4 2HH2 4 2HHI , 2HHL 4 2HHS , 2HHG 4, 2HHT 4 2HHB 4 2HHI , 2HJD, 10C00390
* 2HJU1,2HIZ292HIT 3 2HJU 4 2HUS 4 2HUH , 2HUT 4 2HJ B ,2HJ9, 2HKD 4 2HK1 4 2HK?2, 10000400
® 2HKI, 2HKY g 2HKS g 2HKD ¢ 2HK 7 g 2HK B3 24K, 2HL G4 2HL 1 2HL2 s 2HL 3, 2HL L, 10C00610
¥ 2HLS,2HLG 9 2HL7 42HL B, 2HL 9y 2HM(] 4 2 UMY (2 HM2 , 2HM 3, 2HMGL , 2HMSG , 2HMA, 13C0as20
® 2HM7 o 2HME o 2HMI y 2HND ) 2HNL 4 2HN2y 2HN3,2HNG s 2HNGS , 2HNG s 2HNZ 4 2HNAB, . . 10000430
¥ 2HNQ,2HPD 4 2HPL ,2HP2 , 2HP T, 2HP L, 2HPG , 2HPR L 2HP 7, 2HPE , 2HPG, 2HN 0/ 10000440

DATA(ND(I) 4,1=241,288)/2HQ1,2HQ2,2HQ3,2HQ4, 2HQS,2HA6,2HQ7,2H0O8, 10000450

#2HQT,2HRN, 2HP 14 2HP 2, 2HR 3, 2HP 4L, 2HP5, 2HRF 4 2HP7 , 2HP B, 2HR9, 2HTO,2HT1, 10CC04LED
B2HT2,2HT3,2HT L, 2HTS, 2HTH, 2HT7,2HTB,2HT 9, 2HUG,, 24U, 2HU2, 2HU3, 2HUL, 1000047

¥2HUS 4 2HUR, 2HUT7 5 2HUB,, 2HUG, 2HHN 3 2H W1, 2ZHW 2 9 2ZHW S 2HHL , 2HHS , 2HUWG , 10060480
22HW?7 4 2HNS/ - 10000490
DATA NM/2HM1, 2HM2,2HM3, 2HH%92HH592HMF 2HM7,2HH5,2HN9/ 10000500
DATA NZ/2400/ 10006510
DATA SX,SHySP 4SSy SNySG/1HX 4 1HR, 1 HP, 1HS y1HB y1HG/ 13000520
DATA IVT,ITT,IPT,I€D /BHVEHICLE L8HTASK »8HPERIOD , 1040053C
¥ gHENDTAALE 7/ 106C0540
ONE=1,0 ; - e = e - 10000%%0.
ONFM==1,1 10JCUSFD

10000570

-




DAY

)

O

X9 Re Ne Ne

nn T 1=1,7 10000690

nn 2 Js1,284 18530500

N 1 X=1,9 12005605

AT g JeX V=l el 1000610

1 nanTIMT t00uUNAR20

P rANTINUF 103G63R2

T ANTINYT 18IudhL(
THS FINRST NATA TADN CAMTATVS 14, TRC FTLENAMT TO RE USFN =FNAME 16C0C6e(
13, THE STARTTN, YFAP (N NECISTNAM YFAR) 3175506 F0

10, THF LAST YFAR = LV =SY 11.05367)

2h, THE NyYMAEL 9gF VFHIMLES = My 1220268

29, THE NIMREO AF TASKS = NTY 1€5C0690

20, THE NUVYBED NF OoFpInrg = NDO 1¢oCu?t0

A, =P(1-1) PAGAMETER 13533712

PEAN(SL1.03) FNAME, QY LY, NV,NT NOP,T7Pi MY 127Lu724
1.,: FNPMAT (A],2X,ATE)Y 13009722
UOTTI(6,1C1TYFMAME, TY LY, MY,NT MDD 10{0C74¢C

1,1, FAOMAT(S5(HL GENFRATING THE MATRTY FNR THE | FAST £NST AHASFE-IN PRNRLQCON7SN
¥L™M  Z1IHIFTLFENAME = (BR,1ARH STARTIMG YTA? =,T5,124 LAST VYFAR =,165,1 LLJ7F
B/1IH WILL TNPUYT ,TZ2,2 H VENTINLE TARLES, AMD, T3,1f4 TASK TAALE, AND10GGS770

*y, 13,154 PEPTNN TARLFS, ) 10GCA7R¢
Hyo=, 1n0007ag
nMTOzn 12032840
M27=C 19GCaR1¢C
MTY=2? 10CGOR2C
MIMHP= 10000820

PTAT TTITLSE OF NFXT TARLF 125074
14 PSAN(S,1.0G) ITAR”RLT 1¢CdCReD
NECTNE TYF Tydr NF TLREF AMND R0 254N TS NATA 1000CR60
TE(TYAQLE £, THT) =0 T 2 1CeC0ATE

11 TF(TITAALT ,F0, ITT) A0 TN 4( . 10L0°8R]
IF(ITANNF (FN, TOT) 6N TN ARD BRIV Y]
IF(TTARLE FQ, TFNY) <0 T 1(1 102C359C90

THF TAAQF MAME TS NNT oFnaqNT 7LD, TH 'Of TS AN INOUT FRPNR 10CCL216
WRTITC(/,1020) [TARLE 19100920

1,2, TNOMAT (1Y, 8R,/0H TC 1OT A TAPLT AMCS, TNOYT ERRINP, EXFOUTINYM IS TF1° 24293y

FOMTNATER, ) 10003942

STNo 4 . 1LCL595C

20 WRPTTF(HK,162C0) 1CCC0QFfD

1030 ENOMAT( INHE FEANTMG T A VFHINL ™ TaAnLF ) 13053597y

NUEELITERS ] 1¢.uoan;
OPZEN(R,1760G) VUNAMI(MUR) , YAVLIMYD), VLIF=Z(NYR) 16000390 ;

WOTTFE (R ,105C) UNAME (MYP) , YAVL(NVO?), VLIFF(YR) 10061000

1G] FAPMAT (AR 1X, TG 46X, T2) 1360121)

1.6 FARMAT(1X,A%,2Y,7715) 10001026

YNAMT ZMAME NF YEHRTOLF, YAYL= 1ST ¥YFAa» VEHICL® AVALTRLE, 1CCL10730

YLTFE =z MAYTMUM LTFE AF YEHTOLE TH YEARS, 11060

1di0106C

IF THIS VEHINLT WAS BAYALTARLF JFFORF THT STAPTING YTAO, THEN PFAD IM  $0C0GL10RAY

SI7E NF TMUERTTIN FLFTY, ay YEAP BUT. T, 190CC10670

MUz=SY - YAVL (MVP) 1rgc1ceo0

TF(C M LE, 7)) 6N TO 26 10001093

MTY=NTV+t 13001103

Ta=1 1T¢0111¢C

TR=8 1ccc112¢C

23 OPEAN(S,1060) (INKHIMYR,TI),TI=TA,T3) 10001130

1N60 FAPMAT(ARTL )Y 157°0114C

TRLTN ,GS, MU) R0 Tn 25 16C2116¢C

D-3




TA=TR+1
IR=1B+8
GN 1O 23

25 PEAD (5,1070) (VCOST(NVR,I),1I

1070 FNRMAT (5F10.2)

=1,K)

C VCOST(NVR,1) GV, 1.,0E3N INDICATES THIS VEHICLE IS NOT AVALIABLE FOR

C PURCHASE,
GN 7o 10
c

C IT IS ASSUMED THAT AtL VEHICLE TABLES ARE INPUTED FIRST.,

L) WRITF(6,1080)

1080 FNRMAT(25H( PEADING TM A TASK TAALE )

NTP=NTR+1
PEAD(S,1090) IDT,NU,NA
WRTTE(6,1090) TIDT,NU,NA
1390 FORPMAT(3I10)
C INT=TASK IDFNTIFICATYTON NUMRER,
. NA=NUMBFR NF ALTERNATIVFES
MTSK(IDT)=NA
Ia=1
IB=8
L3 RPEAD(5,1100)
1100 FORMAT(83(A8,2X))
IF(IR .GE. NU) GO TO 45
I1a=IR+1
I8=]I°+8
60 TN 43
45 DN 47 T=14NU
DO 46 J=1,NVR

NU=NUMBER OF VEHTCLES,

(NAMES(T),I=T4,I3)

IF(UNAME(J) . NE, NAMES({I)) GNn TO 46

NAMFS(I)=J
60 TN 47
4h CNONTINUE
WRTTE(6,1110) NAMES(T)

1113 FORMAT (1540 VFHICLE NAME ,AA,6CH NOT OEFINED IN A VEHIGLE TABLE,

*XFCUTINN TERMINATED,
STne 2
47 CONTINUE

)

NNW REAN IN U(JyK,L), NUMBEP OF VEHTICLES OF TYPE J REQUIRED T0

c

c

C OERFNRM TASK L WITH ALTERNATIVE K.
NN 55 K=1,NA
Ta=1
I8=4

49 PEAD(S5,112C0) (AU(I),T=TIA,IR)
1120 FNPMAT (RF10,0)
IF(IB8 .GF, NU) GO TO 49
I14=78+1
IR=TR+A
60 7O 4»©
49 N0 S0 T=1,NU
J=ENAMES(T)
UlJ,K, IDT) =AULT)
50 CONTINUE
55 CONTYINUE
56 READ(S,1000) ITABLF
GO TN 11

D-4

.. 10301650

e

10001160
13001170
13001180
10001190
10001200
14001210
10001226
-10001230
10661240
10001250
10001260
100012740
10001280
10001290
10001300
1000131¢
10601320
100011330
10001340
134001350
1C001360
10001370
163013R¢G
10601390
106014CC
10001410
100014270
16001436
10CC16u0
10001450
10001460
.-10001470
10001480
160014990
E16C0150GC
1Ga0151¢0
10601520
10061530 3
10661540
10001550
10001560
13C01570
10001580
ipoaisan.
10001600
10C01610
10001620
10001630
10001640

10001660
10001670
100016A0
10001690
10G6C17C€0
ipc01710.
1JuC1720
100C1730




/
1
55 WOITE(A,113() 1000176
1173: FNOMAT (ILH( PEADIMA TM A BOYRINN "APLF ) 100017%0
£ THF ofnInn TARLCS AOF FYPEARTCN T4 NHRANOLNAGTSAL NRNFR, 1C.017h0
MNOTzZNDT &1 16701770
SCAN (S,1140) (NOFERYO(NDT, 1) ,1=1,2),RUNG(NPT) 10LC17RG
16, FPMAT (ThaI%,3X4FP,2) 10c0t17o0
WOPITE(65,1150) (NOEPYR (NPT, 1) ,T=1, 2) 160ulA.L
116, FNOMAT (2T5) 102C1R1C
TF(MRT 3, 1) 6N TN 6% 1ccc1azg
TE(MOEOYI(NDT <] ,2) 4] ,F), NPFRYR(NOT,1) ) 6N T9 ¢y 10004R3LC
WATTF(A,1155) 1C .J1RL"
1136 FNOPMAT(ICH THFE OFOoTAN TARLFES ARE OUT QF NONFD ) 107rL 1850
TP 1C0CLC1REC
A1 TF(SY AT, NDZPYI(NPT,L) ) GN TN 7y 10061876
OCAN(S,1158) NU,YOTNT (NDT) CCUL1RR;
1154 FNOMAT (11.,F10.7) 10u0 189y
. ALL THE TASKS ACE SCALEDN RY THE FALTOP YQINT(MPT) TN THE PEPTND MPT 10(L19(¢
NPERY2 (NOT ,3) =NU 1CC¢C1910 {
I1=1 1nrQ1asy
T=zR 16061933
MASNOT-NINYS 1031949
6T DPEAN(5,1160) ((NPTASKINA,T), PTASU(NA,TI)),I=TA,IP) 1000190
116, FNPMAT (](IG,FS5,0)) 10001960
TE(TP 67, NU) 6N TN 55 10¢2197;3
TA=1Ds1 160 19Ry
Ia=JRsa 10(C1990
6N TN AR 19012000
70 MTMHO=MTN4O4 17002410
N TR 64 10702423
f 1C6C24L3C
C ALL TATNE HAVF NFEN DPFAN IN, NOW PPACIESS THTM TN Q€ ABLE TN GFNFEPATFE {(((204C
. THE MATOTX, 3.32.8Q
C FIRST CHECK TN NETERMINF IF THF EXPFrCYFD MUMBFER NF TARLE WSRE TNPUTFN1G 120619
135 TFO(NV FQ, MYP) LANND, (NT ,FQ, N¥P) ,AND, (NPD,EQ, NPT)IGAN TN 1(51CG032070
WOTTF(A,117() 10002080
1170 FAPMAT (74H WAPNTNG-THE NUMAER NF TAALE ACTUALLY TNPUT WAS NNAT THE 15.32.,95
*CXDFECT NUMAFPR, ) 10502106
a 100€2110
T N2NF2 THE VERHTLES SN THE ARE IN NFTENNING NPDFR NF Q+0 COST, 10¢2120
105 N29D=D 170021720
N 1.7 T=1,NVR 100621068
HAMFM(T) =T 10cC21%0
TFIYCNST(T,3) LF, 0.0) GO TN {7 10CG21F0
LELDELLRLES] ieng2170
1N7 COANTTNUYF 103C021R)
IF(NOD, TN, () 6N TP {FQ 106¢2199
MY=NYO -1 . 10€322(90
nn 120 II=1,NV 1002210
T=NAMFN(TIT) 10.67222¢
IMAX=TT 10,5223
TP1=T1¢1 10002249
AMAY=YANST (T, 3) 10002250
nn 110 JJ=1P1,NVO 10232260
J=NAMEN (JJ) 13042270
TF(CMAX GF, VOCOST(J,INNGO TN 11 107C22P0
TMAX= )Y 1ore22ag
fMAYZVENST (Y, ) 190?300
11J) ANTINYT 10632310
D-< ]




OO0

OO O

c

J=NAMEN (TMAX)

NAMEN( TMAX) =NAMEN(II) C e e e e e e

NAMEN(II)=J
IF(VCOST(J,3) .GT. 0.0) GO TO 12,
GO Tn 125
120 CNONTINUE -

NOW DETERMINE IF FOR ANY R+0 VEHICLE ITS DEVELOPMENT IS NOT QPTIONAL.

IT TS ASSUMED ALL TASKS ARE PREFNRMFD DNURING SOME PERIND AND

THE TASKS HAVE BEEN NUMBERED SEQUENTIALLY.

125 NN 140 T=1,NRD
NAMES(I)=1
J=NAMEN(T)
DN 133 L=1,NTR
NA=NTSK (L)
No 139 K=1,NA
TF(U(J4KyL) «EQe C.0) GO TN 133

130 "NNTINUE

FOUND A TASK PEQUIRING YHAT VEHICLE J RE DEVELOPED
NAMES(T) =2
N TN 140

133 CONTINUE

140 CNANTINUE

MAMES(T)=2 IF THE T TH MOST CTXPFNSIVFE R+D COSTING VEHICLE MUST BE
DEVFLNPED, =1 NTHERWTISE
IF A VEHINLE MUST RE DEVELNPED TREAT IT AS TIF ITS R+4D COST =D .
NA=(
NN 145 I=1,NRD
K=NAMES (T)

60 TO0 (145,143) ,K
143 L=NAMEN(T)

IP1=T+1 e

K =NRN=NA
00 144 IT=IP1,K
1464 NAMEN(TY-1)=NAMFN(TIT)
NAMEN(K) =L
NA=NA+1
145 CONTINUE
NQD=NRN~-NA
LIST VECHILE NAMES AND CORPESPONDING VARABLE LABELS.
WRITF(6,1180)
1180 FNRMAT (3340 VEHICLE NAME VASTABLE NAME /7 8X,
. 21HOPTIONAL R+N VEHICLFS )
CN 150 II=1,NRD . e
I=NAMEN(TI)
WOPTITE(6,1190) VNAME(I), NP(IT)
1190 FORPMAT(6X, AR, 5Y, 1HX,A2)
150 CONTTNUE
TF(NVR LLE., NRD) N TO 2032
151 WRITE(6,1200) - .
1200 FORMAT (L3I, 1L HOTHEP VEHTCLES )
J=NRD+ 1
DO 155 II=J,NVR
IT=NAMEN(II)
WRITE(6,1190) VNAME(T), NP(IT)
155 CONTINUE e e

NROMW=0
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10002320
10002330
10002340
10002350
10002360
1003237¢
10602380
10062390
10C02%C0
10002410
10002420
10002430
10002440
10002450
10062463
10002479
10002440
10002490
10CC25C90
10u025190
10002520
10002530
10002543
10002550
10002563
10602570
10002580
10602590
100026C0
10002610
10002620

. 10002630

10302640
10002650
10002660
10602670
10002680
10002690
10002700
103027119
10002720
10002730
10062740
10002750
16032760
10€02770
100C627680
ioo0027ag0
100028C3
1p06c2810
10C02820
1000282310
10002840
10002850
10002860
inpa2azo
10062880
1Gcoz8ag

-




RV

MOAL=C gogc2ac)
£ LTIST 2NW NAMES 10002910
2:, WRITF(R,121() FMAVF 123¢292( :
121, FNPMAT(?H ¥, LHNAME ,11Y, A8/ 2H %, LHONN ) 110502902 %
WIATTF (L, 1211) FNAMT 1000294
1211 FA2MAT ( GHNMAME (X AR/ LHPNNS) 10ng02a50
(o} 13.028F4
n 15.1297%
£ NN THE PNW LAAFLS Fet THE MASTI® Y "RTARLES 10Cg299(
nn 2720 T=i,NVYO 1rgc29aqn
WOITF(AR,124L0) NP(T) t6L335{w
124, FNOMAT (2H %, 8H © SHMY 4 A2) 10607312
WOTTE (L,1261) NPU(T) 160C30210
NINW=NONWE ] 1000070 3
1211 FNIMAT ( RH £ SUMX,A2) TR Py '
22, CANTINUF 10403562
r 1CCC3CGFD
r RAWS FNP PRACUPEMENT NNANSTOATINTS 1Lw3C7C
I 10CNTI RS
TA=MOT=MTNHD 14,0389y
nn 2725 I=1,74 1303139
WOTITF (4,122F) NP(T) 10cc?110
1225 FADMAT (R4 F  OC,ED0) 1annzL2n
WOITE (H,12206) NO(T) 1602313
1224 ENOMAT (24 ®,RH T ©Or, A7) 10L4314C
MONW=NDNWE L 10033150
225 CAMTTMUF 19rn31F0
G 1005317y
C MW THF ROWS AZHNUNTTHMA £N> THE TNY RTTEND Fi FE=T, 1350 FLR]
TE(NTNHP ,F2, 0) N0 70 30C 1)C03%103
IR=NMTNHD - 1 10003210
IF(I? ,€0, 8) GN TN 247 12523210
nn 235 T=1,I" 170603223
J=MIMHP = T 12003236
MOM(T) =M )) 10603240
2N AAMTTINYF 1113280
240 NMOM(NTMHD) =z=M7? 1006%?R0
IF(NTY ), Ny 6N TN X1 10ul 3270
MA=NOD) &+ | 10C032"0
Jn=1 1003290
30 266 JJ=NA,NVP 10002CO0
J=NAMEN())) 16.0371¢C
TECYAVL () JRE, Y)Y G0N TN PR 10003325
THYNC )Y =JJ 1C6C33%0
Jn=Jr+l 1rnQ33Ln
NN 250 T=1 NIMHP 16733380
IF(YAVL (J) 6T, MPFRYP(T,2)) 5N T0 ?25) 1302336C
TA=MAXC (YAVL (J) 4MPFRYP(T,1)) = YevL (J) ¢ 1 10003270
IR=INPEPYO(T,2) = YAVL(J)Y + 1 10¢033AR0
NN 245 ¥=IA,IN 1gcl)13Qe
IF(INH{J,K) 5T 7) GO TN 240 102063400
245 CAMTTINHE 1£C0C%19
L0 TN 25, 1000620
249 WRTYF (H,1260) NOT 1)) ,MPM(]) 1700343C
126 FIPMAT(2H *, &H T TW,A2,1HP,A2?) 16, C366LD
WOTTE(4,1251) NP(JJ) ,NPM(T) 1CCC 3650
MONKW=NPNWs 1 10RO
1751 FN2MAT { ARH F TW,82,1HP,A?) 1".33067y
D-7




100034R0

250 CNNTTINUE
260 CONTINUE o o e . . . .10603490.
C 10233560
C NIW PUT OUT THE LABELS FOR THE RONS FOR EACH PERIOD, THE VEHICLE 10063510 .
C BALANMCE RANS FIRST, THEN THE TASK RNNS, 10003520
300 TA=NINHP & 1 100603530
0N 350 T=IA,NOT 10003540
I19=1 = NINHP . e e __—. .10003550
NU=NPERYR(T,3) 10003560
DO 340 JJ=1,NVR . 1003570
€ IF THF VEHINLE IS NOT YET AVALIABLE IT CAN NOT BE USED. 1003590
J=NAMEN (JJ) 10603580
IF(YAVL(J) .GT. NPFRYR(I,2)) GO TO 340 10003600
C MAKE SURE THE VEHICLE IS USED 4 . - . .. 10003616
nn 320 X=1,NU 10003620
KT=NPTASK(IR,K) 10003632
NA=NTSK (KT) 10603640
DO 210 K2=1,NA 10663650
IF(UGJ,K2,KT) NE. §.0) GN TN 333 10003660
110 CONTINUE B 10633670
323 CONTINUE 10003680
GO TN 340 106036420
3130 WRITE(6,1260) NP(JJ), NO(IB) 16€037¢C0
1260 FNRMAT(2H *,5H E X,A2,1HP,A2) 109C3713
WRITF(L,1261) NP(JJ), NP(IB) 1063720
NMRONW=NROWE 1 . .. . 100063730
1261 FORMAT {SH E  ¥,82,1HP,A2) 1N002740
340 CONTINUE 10293750
DN 345 K=1,NU 100037#0
KT=NPTASK(I8,K) 10603770
WRTTE(6,1270) NP(KT), NP(IZ) 10003780
1270 FNIMATI2H %, SH E  T,A2,1HP,A2) . 10903790
WRTITF(4,1271) NP(KT), NP(IB) 10003800
NROW=NPOW 1 10603810
1271 FNOMAT { SH € T,A2,14P,A2) 1000820
345 CONTINUE 10603830
350 CONTINUE 10003840
c _ —e e ——. . .-10003850
€ COMPUTE UPDER SNUNDS 100032860
no 390 IT=1,NVR 10003870
UB(TT)=0.0 10CC 38R0
12=NAMEN(I D) 10603890
TA=NTNHO+y 100039r0
DO 330 T=TA,NOT ; S 10022910
NU=NPERYR(T,3) 10003929
I1=1 -~ NTNH® 10460393y
IF (YAVL(I2).GT.NPFRVR(I,2)) GN TO 380 10003540 E
D0 375 J=1,NU 10003950 3
JJI=NPTASK(I1,J) 10603960
TF= PTASKII1,J) o - ...-.. 10003970 ]
NA=NTSK (JJ) 100013980
UMAX=0.0 10003990
nn 370 K=1,NA 160060CC
TF(UMAX 5T, UCIZ2,K,Jdd) ) GO TD 370 . 10006010 1
UMAX=U(I2,KyJJ) 10004020
370 COANTINUE . L .. 10C0%030
URCITI=US(IT) = TFRUMAX*YRINT(I) 10004040 ;
375 CONTINUE 10004050 .
D-8




A

RN CANTYNYS b SO LY TR 4

3a. GAMTYNYF 15 2676 '
WRTTE(5,1220) 130LLGRS
1225 FABMATI2H ¥, 81 N COST) 12004008
NOTTF (4,1221) 1anea1ro
MRNWINNKeE L 10 L4610
1221 FaoMar (?H N 7°NTT) 1006123
r 10006170

WeTTF(hy129(0) 1CATLIL

1230 TAOMAT (24 *, ZHCNLIIMMS) 17.04%159
HWRTTE(R,129%) 1T0Lb1Fy
123, ENOMAT(7H 3,8y ¥ (PAPTTAL LISTING)®) 100LH170
WOTTE (L, 1281} 120641#C
{284 FNoMAT ( 7HONLIIMNR) 100604100
C MNNW RENERATE THF MATRIX FLEMANTS, 17:564203
1 12704212
fOTHE XN RALYMNS, 10606220
nA 420 I=1,vVvo 1N9guL279
IT=NBMENL(TY 1" 3620
WATTE(R 1350 NPT MPLT) yNNEM 15ule25g
133, FNOMAT(2H *,LX, 1HY,A2,7X, GHSUNX A2 4X,F12,4)10CCURFD
WITTE(L,1301) NP(T),NP(T) , NN 10004270
MGOL=MOL+Y 1;.062PRC
13,1 ©NPMAT (LY, 1HY A2 ,7X, LHSUMXA2,4LX,F12,4)100C429(
421 "TANTINYE 100Ca3C0
¥ 10006310
y THE NN TALYMNS 1. 58322
r 10008334
TA: NPT <MTYYD 10C0u36(
n LT) T=t, T4 10006750
HOTTE (4,1311) NOU(T)  MO(T) ,ONE 10 L6TRy
1311 FOMBT (LX 41U, A2,7X, 24PN, 82,5% ,¥12.44) 10CCuT7(
WATTYF (R,1316) NP(T) ,M2(T) ,NNE 10fGLRel
131, FOPMAT (72H % 4X, 1HD A2,7X,2HA,02,6%,F17,4) 100067300
MENL=MANLEL 10 °C6b, )
IF (T,52,TA) AN TN 47 10 0Cu61G
TECI7PLMLFO,1) RN 7O 43¢ 10006420
WOTTE (441313F) NP(T) ND(T41),ANFM 1n00uL20
W2TTF (6,1312) NO(T) NP{T41), 0 100u0bLbLL,
112 FOARMAT (2H % 4X 4 1HD A2, 7X ,2HP, A 2,AX,F12,.4) 12ul6650
1213 FNoMAT (LY 1HP A2, 27X, 2HPN , 17,AY,F12,4) 10{CuLa0
63 RANTTNYF 19C0L6r0
c 127(6u8)
C N(ENFRATE THE WJJLL MM BNLUMNS 10104490
n 10506500
L TFIMTY F2. [) 6N 'O 489 1CL0L510
DN 470 TT=1,MTV 10006520
JJ=THVI(TT) 13u0b53)
J=NAMEN (J)) 103CuS56L
FALL YRONST(J) 1056550
IV LAR] T=1,NTANHO 10004SAD
MAYL=VLTFE (J) 1090657
TFIYAVL(J) AT, MPEOYR(T,2) ) €0 Y0 L&K{ 1,50u59
€ IV TS ASSUMFN ALL THT YCCHILES THHFOITCD FPOM A PERINN WERE BURCHASENLCCOUS"D
7Y TH4T FIPST YOAP 0F TWr ofofnn, 1NRQLALD
TAZMAXN IYAVL (J) 4MOFPYR (1,130 = YAYLCH + 1 15056617
TR=NMOEOYI(T,2) = YAVL(J) + ) 107 U622
NN 445 K=IA, 1IN 10.L4h30
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IF(TNH(J,KY .GT, 0) GO TN &LuB 13004640

445 CNNTINUE . . o e aimee 1000HB50-
GN TO 4LAD 10004660

L4A NAGE=SY-NPERYR(I,1) 10004670
C= COSTS(NAGF,2) 10304680

L IFER=MAXL ~NAGE - - 10004690
TF(C .EQ. 0.0) GO TO 449 100047CO
C=-C - O —— 1) T L VAN E
WRITE(6,1330) NP(JJ) JNOM(T) N2, 10004720

1330 FORMAT(2H *,LXy 1HW,A2,A2,A2,3X, 4HCOST,6X,F12.4) 1300472C
WRPITE(L,1331) NP(JJ) JNPM(T) ,NZ, ~ 100064740

1331 FNRMAY (LX) AHW,A2,A2, A2, 3X,y LHCOST,6X,F12.4) 10004750
449 WRITE(6,1340) NP(JJ) 4 NPM(T),NZ, NP{JJ) 4NPM(I) ,0NE 10€C04760
1343 FNRMAT(2H *,4Xy 1HW A2 ,A2,A2y 3X, ZHINyA2,1HP,A2,3X4F12.4) . - - 10684720
WRITE (L ,1341) NP(JJ) 4,NPM(T),NZ, NP(JJ) JNPM(T),0ONE 106047RC
MCNL=MCNL+ Y 10004790

1341 FNRMAT (WX 1HW AP A2, A7, IX, 2HIW,A2,1HP,A2,3X,F12,4) 16cCLad
TA=NTNHP+1 1000481¢C

DO 455 K=IA,NPT 10C04R20

C MAKE SURE THE VECHILF IS USED ; . ..1c00487%0
KY=K=-NTNHP - 10004849
NU=NPERYR(K, 3) 10004850

DO 451 KK=1,NU 10604RED
KT=NPTASK(KY,KK) v 10004870
MA=NTSK (KT) 103348R0

00 450 K2=1,NA o . e - - .. . 1000u48°<g
TF(U(J,K2,KT) .NE. 0.0) GO TO 4511 10004900C

450 CONTINUE 10004910
451 CNONTINUE 10CCL920
GO TO 455 1304930

4511 TF(SY+LIFE® .LE. MPERYR(K,1)) GO TO 46C 10004940
IY=NPERYR(K,2) ~NPFPYO(T,1) 41 . - . . - ..10034950
IX=NPERYR(K,y2) =SY + 1 10204960
C=-COSTS(IY,2) 1000497C

IF(K ,EN. NPT) C=-COSTS(IY,3) 10G0049RD

D0 452 KK=1,IX 10004990
KKK=KK+NAGE 10008040

C= C + COSTS(KKK,1}/VCOSTY (Jypl)**KK . - .... 16005010

452 CNNTINUE 16665020
HRITE(H,1330) NP(JJ) yNPM(T) 4NO(KY)}, C 10005030
WRITE(4,1331) NP{JJ) yNPM(T),NP(KY), C 10205040
WRITE(6,1340) NP(JJ) 4NOM(T) ,NO(KY)y NP (JJ) NPM(I), ONE 13605050
WRTITE(L,13461) NP(JJ) JNPM(T) ,NP(KY), NP (JJ) 4NPM(T), ONE 10605060
MrAL=MCOL+L : - - ..- 1ap0%5070.
Cc=1.0 10005080
ALPHA=VCOST(J,4) 10005090
LLL3=0 100651C0

D0 4521 L3=IA,K 10065110
Lk=L3 = NINWP 10605120

€=-C . . - . .. -13c0%5130
WRITE(R,1350) NPIJJ) ,NPMIT) ,NP(KY), NP(JJ) ,NP(LG), C 1000651490

1350 FNRMAT(2H ®,LXy1HW,A24A2,82,3Xy 1HXsA241HP JA2,4X,F12.4) 10005150
WRITE(L,1351) NP(JJ) NPM(T) 4NO(KY), NP (JJ) 4NP(LGL), C 10035160

1351 FNRMAT (LXy IHW,A2,A2, A2, 3Xy 1HX) A2 31HP,A2,4X,F12.4) 10605170
LLL3=LLLY ¢ (NPEPYR(L3,2)-NPERYP(LZ,1) ) + 1 10005180
C=ALPHA®? L3 . X - C e - 100051490

4521 CNNTTNUE 10505230
455 CONTINUE 16035210
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e 2 ]

DOOM

o %]

46y NONTINGE
L7 FANTINGE

GENTOATE THT Dy, ANMD © FAALYMMS Fno CACY PIRTON
49) TAZMIMHD & 4
1IN FIj LL=TA,ZNDY
IF YOTMT(LL)Y FN. 14 TT IS ASSHHMEN ALL THE VEHICLES HISFD ADF
AVALTARFE, HENFE NN CHTECK TS MADE,
TE (YRPTMY(LL) ,FN, 1,° ) 6N TN 4ay
MYD=MDERYD (L 42)
THE SUAPHYTTING YTHTO?D QFTS THF ARCLY LLTTR TN INDICAYI THCE
AL TTPMATTVES THAT ADE NNT AVALIAQLE Fre SE IN PESINON LL.,
IF ALTrO((, ) =L THEM ALTERNATIVE ) NF TASX « TS NNT AVALIANLE Fn2
usr,
CALL YTINTF2O (NYO NMTD _NYO)
G331 L=LL=-NTHNP
nn 471g Jzi yNYD
SENEDATE TYF PITKKLL ML yYMNMS
8. MYENULD) =
MUsNOEOYO( L, U
N 6§25 TT=s1,MY)
TN=NOTASK(L,T D)
MAZMNTSK(]))
Ka=9
NN 5190 K<=1,Y4
TE (YPTNTCLLY WE0. 1.7} 6N TC 4ay
TF (ALTEUKK G, TN) ,FN, ) 6 Tn 51
w3 KAz=KAg
00 B0Q 1)=1,MYP
REL\. LU A NE]
[T YlJyX(, INY ,FC, . ,0) (Y TA 5
TE (YAYL D) JGT  MIFERPYR(LL,2)) 6N TO <)
nycultaa)=2
CzOTASKIL, TTY ¥ J,¥K TV #YRT>T (L)1)
W2TTF (431351 NO(TR) MO(KA) ML Y, MOC IV 4HP(L),y C
13AR1 FNOMAT (LY IHO (3N, 1HXGAD,1HP, A2, LY, F12,4)
TF (LLJNT,5Y (N0 Tr &°C
TF (KA,GT,110) 50 10 601
WOTTF(541360) NPITN) JNB(KA) JNO(LY, MR UV MIP{L),
13R, FADMAT (24 *, L0, 14N 342,30, {H( A, 1HP A7, LY, F12,4)
5,2 roqTTINYE
WRTTE (L, 1371) MPOTIN) ,MO(KAY MPLLY, MP(TD) MO(L), NONE
MENL-MAOOLHYL
1271 FNA2MAT (LY, 11D, T2, Ty, 1HT,"2,1HP A7, 4Y, F12,4)
TF (LLWNE,5) 6N TP 84 (
1F (KA,5T,10) [0 TN 593
WOTTE(R4137C) MP(TN) ,NO(KAY) JN2(L ), MOPCTIN)I,NO(L), NNF
137 FOPMAT(2H ¥,0LX,1HE,382, T, 1HT, 2,1HP A2, (X, F12,4)
515 ~AMTTINIE
520 CAMNTTMIF
LAND=YNEOYD(LL,2) -MNPFRYO(LL,1) 41
~
FOMNIW GENCIATE THE X JJL LM% nAaLIMKS

IS=2

1N BTY SJ=1,MY0
TS=MYSHI()))

fA TR(572,626), 1S

THMNTRATES YEMIALF g IS 1ST) [N erefan

D-11

1005270
1270627,
Ul Ln2el
19016250
100(R2¢(
10005275
160628
1;.052a,
16U(H L
11(Cs210
12035327
150632
10005 346¢
101 06536(C
1CCC57A
1220837,
10580
10005400
1770684
10JL530)
1(0L5L27
10C0SLTIN
15706685
1tirsunt
1CL0hGRT
101k 70
17 B4R
10205607
100C055(C
1rnesset
170,552
1000687
1(0Ln%LC
16essar
15 5H8F,
1L U567
16,0569
10nQ055aq
13 .756
12.05610
10°G5A20
10705630
13 °.56R40
16CLSATL
10C0E5AFL
100065670
17 . :5RR7
1000560
100(57{¢L
19605710
LEo5872¢8
10LU873C
10rLs7ug
1LeLs75§
1NG6057¢r
102465770
{74579,
12009579

S A,

L g
N i o s

il 5 Gepptr i

-

!
!
y
!

e wa g

B i s

N an e "o

e




525

526

528
527
1391

1390
530
1401

1400

531
1334
1380

529
1385

1331

J=NAMEN (JJ) -

CALL YRCOST(J)

c=0 |
N0 526 IS=1,LENP .
C=C + COSTS(TS,1)

IF (NPERYR(LL,2) .EQ. LY) GO TO 529 !
C=C -~ COSTS(LENP,2) :
GO TN §27

C=C -~ COSTS(LFNP, )

WRITE(4,1391) NP (JJ)ZyNO(L)4NO(L), NP(JJ), ONE

FOPMAT (LX, 1HY,382, 3X, GLHSUMX,A2, 4%, F12.4)

IF (LL.NF.5) GO T0 53¢

WRITE(6,1390) NP{JJ) NO(L),NP(LY, NP(JJ), ONE
FORMAT(2H *,4X,1HX 4382, 3X, LHSUMX,A2,_4X, F12.4)
WRTTE(4,1601) NP(JJ),NPIL), NOCL), NP(JJI,NP(L), ONEH
FORMAT (X, 1HY, 302, 3IX, 1HX,A2,1HP, hz,ux. Fi2. w
IF (LL.NE,5) Gn Tnis3y

WRITF(6,1400) NP(JJ),NO(L), NP(L), NP{JJI,NP(L}, onen
FORMAT (2H ‘,ux,1ux,3az. 3Xy 1HX G A2,1HP,A2,4X, Fi2,4)
IF (LL.NF,5) GN TN 529

WRITE (6,1384) NP {JJ) JNPIL) ,NO(L) NP(L),VCNST( J 5)
FOOMAT (24 v.ax,1ux,1nz,3x zuor AZ ax,r12.a)
WRITE(6,1380) NP(JJ) ,NP(L) ,NP(L), €

FORMAT(2H *,4X,1HY,382, 3X, LHCNST,6X,F12.4)

WRITF (4,1385) NP (JJI) 4NO(L) yNI(L)I 4,NPIL),VCOST( J,5)
FORMAT (LXy1HXy3A2,3X,2HPC,A2,6X,F12, u) :

"WRITE (4,1381) NP(JJ),NP(L)'ND(L),C
MCOL=MANLe L |

FNORMAT
LPi=tL + 1 :
IF (L®°1 ,GT. NPT) GO TO 570
0N 545 L1=LP1,NPT

(45X, 1HY 32, 3X, GHCNST,6X,F12,4)

c ' :
C MAKE SUPE VEHICLE JJ TS USED IN PERIOD L1.

535
540

Skl

Skt

SLL2

IF( VLIFF(J) oLE.
NU=NPERYR(L1,3)
NN 5S40 II=1,NU
L2=L1-NIMHP ' : o o
TO=NPTASK(L,IT) , b

NA=NTSK (ID) 1 :

DO 535 KK=1,NA
TF( U(J,KK,TD)
CONTTNUE
CONTINUE

GO TO 545
ALOHAZYANST(J,4)
C=1.0

LLL3=0

DN S4t2 L3=LLl,L1
C=-C -
Lt=L3-NINHP

IF (LL.NE.5) GO TO 5443

WRITF(6,1600) NP(JJ) , NP(L) ,NP(L2), ND(JJ),NO(Lu), ¢
WPTITE(4,1401) NP(JJ) yNP(L) 4NP(L2), NP(JJ),NP(LG), C
LLL3=LLL3+ (NDERYP (L 2,2)~ NPF°YP(L3.1)) + 1
C=ALPHA®® L3 , . B
COMTTNUE

c=0 \

oNF. Mo0) GO TN 5611

D-12

(NPERYR(L1,1) =~ NPERYR(LL,1)) ) 60 TO Su45

’ 1960580C
.\ .10005810.
10C05820

10005830

10605840

10605850

10C05860
.10 0DSA70
10705880

100058490

10C059CD

10005910

132¢5920

. . 10105930
10005940

10005950

10005966

10505970

10005980

. ... 10005990
100¢860CC

109C6C10

10005020

10006030

10006340

— . .- 10006052
10006060

16006070

10506083

10265090

10006100

e . _.ADDD6110
10906133
10006140
10006120
10606158
10006169

—... 10006170

: 10006180
| 10006190

10006200 °

10306210
100606220
-10006230
10006240

- 10006250
10006260
10006270
10006280

e e e em -10506290

100063C0
10006310
10006320
\ . 10006330
\ 10006340

e ._._1D00#350

10006360
10006370

A




LLL1=NPEPYR(L1,2) ~-NPEPYO(LL, 1) + 1
NN 642 TS=g,lLLY
542 F=f + CASTSCIS, 1)
TF(NPFRYR(L1,2) LFN, LY) 6N TN 543
~20 = £OSTS(LLL1,?)
69 TN 544
56t =0 = £OSTS(LLLL, ™) v
544 WRITF (4,13R5) NP (JJ)NO(L),HOLL ) ,NP (L) ,VRIST( J,5)
©HOTTE (Ly1381) NP(JJ) JNP(L) yNI(L2),0
MENL=MEAL Y
IF (LL.NF.5) 5N TN 6441
WRITE (5,13RL) NP (JJ) ,NP(L) 4N (L 2) 4 NP (L) 4VBOST( Jy5)
WOTTE(6,13A0) MP(JJ) 4NPCL) ,NP(L2}, ©
Sl HATTF(4,1331) NP(JJ) ZNP(L),NE(L2), NP(JJ), ONE
TF (LL.NF,5) 6N TN 645
WPITF(R,17a5) NP(JJ) ,MO(L),NP(L2Z), NP(JJ), ONE
545 CAMTTNUE ’

NAW GENFOATE THE SJJULL MOLUMN

(o 2y I ]

CALL MOTH(J) .
WOTTE (Lo 1611) NP{JJ) JNO(L), ©
1411 FOPMAT (4%, 1HS,282,6X, 4H4CAT,AX, F12.4)
MOAL =ML+
WOPTITT (64,1412) ND(JJ) JNO(LY4HD (1) 4NP (L) ,ONF
1612 FNOMAT (4X,1HS,282,5Y ,1HY,02,1HO (A2 ,4X F12.4)
IF (LLNF¢BR)Y 6N THh S70
WRTTE(H,141C) NP(JI) 4NO(L), Ny NO(JJ)yNP (L), ONF
1410 FARMAT (2H ¥ ,LX, 1H%,2A2,6%, LHLNST,AXy F12.l, IN31HX,02,1HP,A2,
* LY, F12,.4) -
575 NNNTTNUF
1, CONTINUE
c ‘
C NOW GINFRATF THF PIGHT-HANN-SIDE ELTMENTS
| WOTTF(A,1642C)
1420 FNOMAT (PH ®, ?7HOHT)
WOTTE (L,1621)
MOOLZMAOLe ]

1421 FNoMAY ( ZHOHS)
o
c
o GTNEPATF THE PHS Fru DPACUREMENT NONSTRATNTS
c .
TA=NOT-NTNYD
DN 610 I=1,IA n
IN=T+NTNHO
HOTTE (4,1425) NP(T),RUNG(IR)
1435 FNOMAT (4X J4HPHS 1, HX s 2HPC 4 A 206X F12.4)

WOITE (6,1LTL) NO(T),BUNG(IR)
1434 FOPMAT (2H ¥, 4X LHRHS]1,HX 4 2HPC, 82 ,6X,F12,4)
A1y CONTINUYZ :

Iy ]

GENFIATT THF @HS FN? TMHFPITEN FLEFT ©NWS
15 TF(NTY .Fl, ©) GN TN AR

NA RL) TT=g,NIV

JI=THYN(TT)

J=NAMEN(JD)

DN &33 T=1,NINHP

D-13

160CHRIRG
10C06309
157 uhal])
1¢c.0h41G
10cChu20
10GCALTD
107 2h/bLL)
1J¢06480
1C00RLEFQ
100064710
1N ChR4R]
12¢(6470
10CChHCT
10606510
10:€A62)
103048671
1CCLAR54LY
1LuiB580
11C00RBE]
13036573
1J4(65R0
1icechsal
10006609
1CC36A1C
15206621
1600663
10C0664L0
137086654
10,0660
10LCh67L
1000660
11.05699
187Ch7( L
10008710
10006729
10176077,
1CuLh7Ly
1CC06759
18036760
10006770
1070678
16056705
15(ChACTD
10CGHR19
16 ThB2L
16006330
10006840
10CCRARG
1230RARFLC
1JCUL6R70
1000G5RRE0
10(L6PaC
19acsanyg
10060591
10((hQ20
1000622
10 0URQL)
10.LhAGC




c

c

NN

620

1440
1441
63y
640

NOW
650

16450
1451
54ag0
730
14610

14561

30409

TF(YAVL (D) GY. NPFRYR(I,2)) GO TN 630
1SumM=0

TA=MAX] (YAVL (J) yNPERYR(T,1)) - YAVLI(J) + 1
IR=NPEPYO(T,2) - YAVL(J) + 1

NN 620 K=TA4,IN

ISUM=TSUM + INH(J,K)

IF(ISUM .EQ. 3) GN TN /30

C=FLOAT (ISUM)

WRTTE(6,1440) NP(JJ), NPM(D),

FNOMAT (?H *,4X, LHPHS1,hX, 2HIW,82,1HP,A2,3X, F12.4)

WRITF(4,1441) NP(JJ), NPM(I), C

FOPMAT (X, LHPHS1,6X, 2HIW,A42,1HP A2, 33X,y F12.4)

CONTINUE
CANTTNUE

GENEPATE THE RHS FOP THE TASK PNuS

TA=NINHP+L

DD 700 LL=IA,NPT

L=LL=-NINHP

NU=NPERYR(LL ,3)

00 620 K=1,NU

KT=NPTASK(L,K)

HRITE(H,1450) NP(KT), NP(L), ONF

FORPMAT(2H *,4X, 4LHRHS1,6X,y 1HT,A?,1HP, A2,4XyF12.4)
WRITF(L,1451) NP(KT), NP(L), NNE

FNRMAT (4X, UHOPHS1,AX, 1HT A2,1HP, A2,4XyF12.4)
rONTTNUE

CONTTNUE

WRITE(h,1460)

FNRMAT(?H *, HHEMDATA)

WRITF(4,1451)

FDOMAT { GHENDATA)

FND FILE &

CALL MATFILL (NROW,MCNL,UB,NVR)
WRITE (5,3000) NRNPH,MCOL, (UB(I), T=1,NVR)

FORPMAT (*0 IMPORYANY DATA ITEMS FOR INPUT TO BACAVLP * /

A * NUMSER OF ROWS (INCLUDING COST) IS *,14 /
8 * MUMBER NOF COLUMMS (INCLUDING PHS) IS *,17 /

C * UPPFR ROUNNS FOP VEHICLES IN NRDER FPOM X1 THRU XN ARE */

0 (1H ,10%,F12.4))

PRNDUCE NUTPUT LISTING FNR NDOCUMENTATION OF RUN

2010

2420

WRITE (~,2010)
WRTTE (6,2020)

FORMAT (%1 VEHICLF VARIAGLE ©URCHASE
. PETENTINON YFAR FIRST LIFE IN®)

FNRMAT (* NAME NAME COST cosT
» RATE AVATLAQLE YEARS®)

I1Y=SY

LIST VEMICLE VARIARLE NAME, AMD CNST DATA

2030 FNRMAT (1HO,LX, AR, 7X1IHX A2, L(FR  LolX) y2X,Thy8X,12)

DO 800 I=i,NVR
IT=NAMEN(T)

0 ANND M

® ANO O

cNsST

WRITE (65,2030) VMAME(TT),NP(I), (VCOST(II.J)sJ=1yb) YAVL(II), ..

SVLIFE(ID

D-1k

10006960

1000697).

10006980
10006920
10007000
10007010
10007628

.10007020

10007040
10607050
10067063
i0c007a07a
100070R0
19007396
10C071C0
10C€0711C
10007120
10507120
1C6C0714C
100€7150
106007160
16367170
100071R0
10007190
ionp72no
10,17210
1007220
1€C07230
10007248
13467253
13237280
ip0cozaro
10007220
10007290
10007300
10067310
16CC67320
10007330
10007340
1060 ,7350
1000673R0
10007270
10207349
10007390
100C74(0
10667410
10007420
106374230
10CJ7440

. 10607450

10607460
103374720
10007480
10607490
10007500
10507510
1CGC7520
10007570




7
IF (YAVL(TD) ,LT,TY) Ty=vYAVL(IT) 1rL 7542 ‘
8)3 COAMTINUE 10.075%G
c 16CG75RC
£ NESNPT]C THE TNHFRPTITFEN FLFEY 1620757
c 10657589 !
IF (TY.FR.SY)Y GO TN A21 10{g¢?59) i
HRTTE (h,2040) 10067600
20LYy FNOMAT (%= COMDNMTNTS OF THE TNHFRITEN FLEFTS) 1060761¢
TFE ((SY=IY) ,AT,20) TY=RY-21 10007620
nn a13 I=IvY,SY 10.576 335
11=T-1V¢1 1G7C764C
815 YEAR(IT)=I 1C(C7685C
TMHYOS=SY-TY 10NPC7RFN
WPTTE (A,2065() (YFAR(I),I=1,TNHY?S) 16137673 3
2055 FNOMAT (1HD,20%X,20(T5)) 10CC76RY
NA=ZNVO~NTV+1 16007670
N a2g I= {,NVR 10007700
J=NAMEN(T) 13207710
IF(YAVL () .GF.SY) GO TN A29Y 19007720
KK=YMVL (D -TY 16CG7770
N0 215 ¥=1,INHYPS 10G007740
TF (MK, LT.K) 6N TN R4 1CL177¢7,
YEAR(K)=( 1J(077¢3
GNn TN ”1s5 16LL7770C
Ble K1=K~KX 190C77xN
YEAD(IK) =INH(J,K1) 1dG0779¢
R15 COMTTNUF 15.77810
WOITF (6,2060) MP{T), (YEARP(K)  K=1,TNHYPS) 1CCL7A10
296, FNOMAT (154 NHMAFS NF X, A2,LX 4,20 (IS)) 17cC7829
R20 CAMTTNYF 1C{3782:
c 106ud?84L{
N FNo FANGY PERTAN , tTST ALL NF THE APPLINALS TASK MATRICES 106LC73%¢
r 100C7RF(
R21 TA=NTNHP4+ 10007AR70
0N R’5] T=IA,NDTY 10,3787
WOTTFE (Ry2G7(L) NOFOYO(T,1),MPEOY2(T,2) 10{C7R0]
2375 FOOMAT (3I65H- TASKS RPEQUIRPED N PERTON FRNM ,T4L,9H THONUSY ,T4)10C0G79(0y
M=NDFOYO (], ) 16007910
N ALS =t ,M 17,5792,
T4=T=-NTNHP 10CG7azQ
JI=NPTASKITM, J) 1€{C7a4g
WRTTF (R,208C() NMP(JJ), PTASKI(IM, J), YRINT(T) 19007950
2GR0 FNIMAT (1HO,AX,*TASK %, A2 ,% = OFPFNRV¥FD NY ®,F5,2,% FNOCF FLEMENLIOLC7Q6G
*T(S), WITH SCALF FACTOR FQUAL *,F5,3) 180367970
Tv=¢( 180079990
TEF (YOIMT(T)NE, 1.0) GN TN A4S 10007qap
WRTTF (6,203C) 12738500
2590 FNRMAT ({M ,RX,1M%) 1302”013
c 100GR020
f DETFPMING WHTIMH VIHTCLES APE USEN IN FANH TASK , JJeeees 1ec098g7e
[ 11339040
c (I=0FRTNN, K=VFHICLE, II=NUMBF® NF VEHTCLES USED, 10.CA.5%
r KK =NUMBED NF ALTEPNATIVES) 1CLCARLRD
r 10CGROT7O0
KK=MTSK (J)) 1C. 80
NN ARG K=g 4NVe 10008020
N=NAME M (K) 100C82(C
NN 929 L=1,4K 1Pn69110
D-15




A29
830

2100

2110

2120
c

131
2131

332
2132

833
2133

834
2134

835
2135

336
2136

A3?7
2137

834
21138

339
2139
LL%]
4L
845
AR50

IF (U(NyL,JJ) .EQ.() RO TN 829
II=TI+1

NLCIT) =NP(K)

NN(IT) =N

NAMES(TTI)=K

GN TO A30

CONTINUE

CONTINUE

WRITF (5,2100) (NL(K) K=1,I1)
FORMAT (1H ,7X,11H* VARTABLE ,10(3X,1HX,A2))
WRTTF (6,2110)

FNRMAT (1H ,8X,0Hs*3 33285 ¢)
WRITE (h,2120)

FNRMAT (iH ,6Xy 11HALTERNATIVE)

FILL IN TASK MATRYY

DN ALYy L=1,KK

nn ALY K=1,1IT

N=NN(K)

GO Tn (831,832,837,83%4L,835,836,827,838,839),K
WRITE (6,2131) L,y,U(N,LyJJ)
FOPMAT (1H 415X ,T72,2X%X,F5,0)
GN TN 84Q

HRITF (6,2132) UIN,L,JP
FORMAT (14 #,25X,F5.0)

50 TO 840

WRTTE (6,2133) U(N,L,JJ)
FOARMAT (LH+,31X,FS5.0)

GN T0 8419

WRITE (6,2134) U(M,L,J1)
FOPMAT (1H#*,37X,F%,0)

60 TN 840

WRITE (6,4,2135) U(N,L,JJ)
FNRMAT (1H+,4L3X,F5,0)

6N TO A4LQ

WRITF (6,2136) U(N,L,J)
FNOMAT (1H+,049X,F5,0)

60 TN R840

WRTTF (6,2137) UIN,L,JJ)
FNRMAT (1H4+,55X,F5.0)

GN TN RLD

WRITE (Ry42138) U(NLL,,JI
FOPMAT (1"9,61X’Fq00,

GO TN &40

WRITE (6£,2139) U(M,L,JJ)
FORPMAT (1H+,AR7X4F5 .0}
CONTINUE

CONTINUE

CONTINUE

COANTTINUE

sSTne

ENN

D-16

10008120
10608130
10008140
11008150
1000R16(
10008170
10008180
1004190
16C082¢02
iocos210
10008220
10008230
1000824G
10cL8a2%0
1000860
10Cs0827¢C
10608287
10G0R”29C
10CCR3C0
10008310
10CJR32¢C
10008330
10C0834¢C
10008350
10CCA3RE
10368370
1060A83R0
10008390
130.08440
10008410
10CCAL20
10609430
19558445
10698450
16608460
1CC0C8470
100098480

. 100C8493

16C085(0
106085180
1000485290
10L38520
1000Aa540
j0ocasso
10004560
10008572
10C08580
10608590
1008600
10008610
1030862C
16CC8630
10008640




9,3)
1u

43

6733
61372

21
5100

22
5249

23
5110

24
54606

MDATA IT,TT /7 (HT,IMT /

O e 2 T

SURBOUTINE MATFTIL(MyM,UR,MYR)
NDTMENSINM RVAL(12(),ONAME(121)
DIMFNSTINN IRPNWTP(1(C)

NIMENSTION UP (L)

DATA C /7 7HOLOLUMNS /,R / 3HPHS /
1=0

)=n

70 420 K=1,1090

IPNWTR(K)=(

DEWTMN &

WEPTTE(Q,7000) MM, (UR(T) ,T=1,NV")
FNPMAT (2TAR/ (AF12.4L4))
PFEAN (L,4000) NUML,NUM2

IF (ENF,L) 120,1
WRTTO(N,LI0NY D)ty DM
FABMAT (AL,1 X, AR)
OCAN (LyL120) NUMT
FNOMAT (AL)

NN 1r T=1,M

RPFAN (Lyu200) PMAME(T)
FNPMAT (ULX,A7)
ENCNANE (1 ,9C0C,ITEMD) PNAMF(])
IFI(TTEMP ,EN TTDF,ITFMO EQ,IT) T OWTP(T) =4
FNOMAT (A1)

TF (FOF,LY 120,1"

CONTTMUF

OFAN (L,4300) DrMG

FNOMAT (A7)

IF (NIMLFQ.NIGO 0 20

WRITF (Ay 44 OC) NUMY

FAPMAT (% INTNRRFENTLY REAN FILE==-<0NLUMMY OFAD AS #,A7)
PETUPN

PEAD (4,4500) CNAME,OTEMO, yAL

FOOPMAT (LY, A7 ,3X,BA7,N,F12,4)

WRITF (6,5CCC)

FNRMAT (*1 RFFERENMNRF LIST FNP COLUMN NUMRERS AND NAMESH)
HRTTF(AR,AILE)Y (TUNPWT2(K) ,K=1,M)
WRITF(9,6000) (INNTOP(K),Kz1,N)

FNOMAT (T12)

FNPMAT (1W L100ID)Y

L=1

nn 190 J=i,4

60 TN (21922423 4,7L,25),L

WRITF (R,510C) J,CNAME

FNOMAT (1H ,4X, TS ,4LX,A7)

N TO 26

WRITF (68,523(0) J,MNAME

FNOMAT (1H+,24X ,T5,4X,A7)

60 TN 24

WRITF (/,5300) J,CNAMF

FOPMAT (1H+,LUX,TELLY,A7)

GN YO 25

WPITE (6,54L0C) J,MMAMF

FNOMAT (LH+,RUX TS, 4Y A7)

60 TN 2/

HWRPITE (R,5500) J,TNAME

D-17

104098663
10CCR660
10008670
13L08APC
1CLGRANS
1CC0R7(C
100CGR710
1CZLR720
10ILR735
16068740
100G0R75N
1070876/
15L0R?70
1CCLATRD
10608”7320
13.38A.0
17..8810
100632
1000883y
1. ZARAL,
13¢083F¢
1C(CRARFQ] 3
10003370
1:20RARY
15060 8Rr9Q
1cograce
16008910
1. 28RQ2)
100v892C
101 £394C
130L895¢(
11NNA’QRY
10.08973
1CGA9RYD
16C€899C
1onc3ncn
16.29C132
1CCL020
190€9C )
10,0904C
160CR050
10LC9060
19003079
10GL90RD
136¢9agaQ
1CCoA1Ce
inons110
10799121
1005691320
1600140
10009150
{107 191 A(
1CC09170
10CG91R0
10009190
15iCQ200
10609210




5500
26
S700

30
40

Sy

60

4640

70

47300

ag

g

4800
100

1290
4990

FORMAT (1H&,B4LX ,IS,4%X,A7)

L=L+t - ] . .
IF(L.GT.5)L=1

WRITE(7,5700) J,CNAME

FNARMAT (IS, 4X,AT7)

DO 30 I=1,N

RVAL(I)=0.0

00 S0 I=1,N . - e e
TF (PTEMP,NF.RNAMNFE(I)) 6N TO S5¢

RVAL(T) =VAL

GO 10 /)

CONTINUE

IF (J.NE,(M=-1)) GO TO 80

IF (I.NE.N) GN Tn a0 - . e -
READ (4,4600) DUMS

FNOMAT (A3)

IF (EOF,4) 120,70

IF (DUMS.EQ.R) GO TO 80

WRITE (6,4700) CNAME

FORMAT (* THE M-1 COLUMN WAS *,A7,* ,UNABLE TO FIND RHS MARK®). _.

RETURN

PEAN (4,4500) CTEMP,RTEMP, VAL
IF (FOF,4) 120,90

IF (CTEMP.EQ.CNAME) GO TO 40
CNAME=CTEMP
WRITE (9,4600)
FORMAT (F12.&4)
CONTINUE

END FILE 9
END FILE 7
RETURN

WRITE (6,4900) J,I

FNORMAT (* REACHED EOF WHILE WRITING COLUMN
PETURN

END

(RVAL (K) 4K=14N) . o R

*,17,% AND Q0W *,T4)

D-18

10009220

---10009238

100092"90
10009250
10009260
10009270
10669280

- —— . -.10009290 .

10009300
100069310
10009320
100609330
10009340

....100C935%0

10009360
10009370
10609380
10089390
10C094CD
.-10009%10
10009420
10009430
10699049
10309450
100609460
10009470
10009480
10009490
10€09500
106069510
10609520

. .-10009530

10009540
10009550
10009560




fy I

OO

(9]

D2HOD OO0

O

OO0

SUARNUTINE YPROST (J)
A SUBRAOUTINE TN COMPYTE THF NOFPATTMG, SALVAGF, AND TPUNCATTION
CNSTS YFAS AY YEA®, ALSO THE YFAPLY MOTHRALL ING SAVING IS COMPUTED,
rfOMMON /VECSTG/ VNAMT (10), CoLFNP, VLIFE(L12), INH(1],1R),
® yCOST(1C,5), NAMTN(i(), CONSTS(3I ,7)
TNTFGED UNAME ZVLTFF
ASSUME THE NPERATING AMND MAINTANCE 70ST INCYEACES AT P¥100 PER-JENT
A YFAP (NODT A& "OMPAUND PATE INCFASE)
P=J0

LET X= THE IST YEAR (. AND M, CNST, THEN

10¢0863C
10CCARLE
1003650
105086F(
16LGR6TC
10CCARRPRG
10208690
135087249
1CLan710
10LG6A720
1CLCR736

Xe (LePISY+(+2¥R)OYE ,, +(14%Q) X =VCOST(Jy2)1CLORTLY

X= VECNST(J42Y7(1%.0 + 45.1%R)
ASSUME N7 PERTNID IS LNNGEP THAN § YFAPS,

I83=VLIFE(J) +10

on gt T=1,1IR

AOASTS(T 1)1 =(2.0 + FLNAT(I-1)%R)* X (VENST(Jel)**(T-1))
10 TCONTINUE

ASSUME THE SALVAGE VALUF NF A VFHICILF AFTF® I YEAOS NF SERVICF IS
(ALPHA) **T SPYURCHASF CAST,

ALPHA=(],5

Y=VROST(Jy1)

an 20 7=1,13

Y= ALDHA®Y

CNSTS(T,2) =Y
23 TONTINUE

ASSUME TRUNCATINON AFTER IYEARS NF SERVICE TS
(VLIFE=T)*®(PURCHASE GOSTY/VLIFE

Y=VENST (Jy 1) ZYLIFF (J)
nn 10 I=1,IR
IX=VLIFF(J) =T
IF (TX.LT.0) Tx=g
CASTS(I,3) =TX3Y

M) CANTINUE
RETUPN
ENTRY MNTY

13408750
1CCOR7A0
1CC0AT7T78
100GR7€EC0
1020uB8799
10908800
1008813
10008820
10.584830

10008950
10C08AA0
10308978
10CG8ARAQ
10c08R9Q
10663900
10.(8919
1T L0HRIA20
10L06393¢C
137 CAa340
10uC8950
1666296
10609970
10008980
10.:£%99y
1C30acC{cC
10C69C10

ASSSUMF THE MDTHAALLTNG SAVING TS Q1#1(( PF> NENT OF THE FIRST Yrae COST-X

e1=N,90
=0
DN Suh IL=1,LENP
546 C=M=(.1*PLPVCNSTIU,2)*V NST(J,4)**(IL-1)
G ==X * Rf
Cz=VRNST(J,2) /(10,7 + 45,0%P) * 1
PFTYUPNY
NN

D-19

1Cccagerg
10cgg0eon
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OO0

AOO0OO

10
20

30

40

50

wr v L

SURARNUTINE YINTERR (NVR,NTR,NYR) . -
COMMNN /TSKSTG/ U(7,288,9) (NTSK( 9)
COMMON / ALTSTG 7/ ALTER(288,9),YAVL{10}
INTEGER ALTER

INTEGER JSUB(10),YAVL

DN 20 TI=1,NTR

N=NTSK(I)

D0 10 J=1,N
ALTER(J,I) =1

CONTTNUE

DO 30 I=1,NVR
IF (YAVL(I).LE.NY®) GO TO 3¢

TVR=1

GN TO &40
CONTINUE
RETURN
L=0

DN 50 J=IVR,NVR
TF (YAVL(J).LE.NYP) GO TQ S0

L=l +1
JSus(L)=J
CONTTNUE

THE SET OF VEHICLES WHICH WILL NOT EXIST IN YFAR NYR
HAS BEEN DEFINED ---- NNW WE WILL QRDER THE SET
IN THE REVERSE OF THF ORDEP TN WHICH THEY WILL

BE DEVELOPED.cosss

60
7¢

FOR EACH TASK,

100

no 70 I=1,L

N=T1
K=JsSua(I)

DN 60 J=N,L

M=JSus3 (J)

IF (YAVL(M),LE.YAVL(K)) GO TO KO

JSUB(J) =K
JSUR(]I) =M
K =M

CONTINUE
CONTTNUE

WE WILL DEFINE THE SET OF ALTERNATIVES

WHERE THE 2zNON-EXTSTENT? VEHICLES ARE DOING ONLY

THNSE TASKS WHICH ARF THEIR PRIMARY RESPONSIBILITY, i
THAT IS, WHERE THF RFQUTREMENT FOR THEM TS A MINIMUM,..s.

00 150 I=1,NTR

N=NTSK(T)

No 140 JJ=1,L

J=JSUB (JN
VMIN=99149,
DO 100 K=1,4N

IF (ALTER(XK,I).EQ.0) GO TO 132
TF (UGJsKyI) o LT (VMIN) VMIN=U(JyK,1)

CONTINUZ

00 130 K=1,N :
IF (ALTER(K,I).EQ,0) GO Tn 130

IF (UGJsKyI).EQ.VMIN) GO TO 130

D-20

10010040
10010050
10610060
10010070
10010080
10013690

em-- --10012100

1061011¢
10010120
100123130
10010140
10610150
-10C01G616C
10010170
10613180
10010190
10010200
10010210
-18C13220
100102230
160610240
10010250
13G112262
100132790
10010240
16610290
100103{0
10013312
100103206
10C€10330

.-10010340

10613350
10019360
10010370
10010380
10C10399

..-1001904080

10010410
10010420
10017430
10010449
10010450

—---10010%460

10610470 .

100104880
10610490
10010502
10019510

. 10010520

16010530
10010540
10013550
10010560
10C10570
.10010%80
17010690
16010660




130
143
153

ALTFP(K,T)=C
CONTTMUF
COANTTNUE
CANTTINUE
OFTHPN

FND
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1CC1C610
10L17622
16010630

10010660

10010650
16715AR2

S




PROGRAM BBCAV2(INPUT,OUTPUT,TAPEA,TAPEL,,TAPE2, _ _ .._ _ ... .-...20000010
1 TAPE3,TAPE7,TAPES,TAPES=INPUT, TAPE6=0UTPUT, 203000020
2 TAPFQ=TAOFA) - 20000039
c 20000040
C LABELLED COMMON o 20000050
COMMON /7 CVL 7/ 1IP(12),RP(12),THP(10) 20000050
COMMON / CV2 / T(160,10),800100) ,8BL0C156),ULOC10},COCL0) . 20000070
COMMON /7 CV3 /7 MyNNRF,PHIT,UZ,USP,USM,EKD,MPLUS 20000080
COMMON /7 CV4 /7 IX(110),XC1ii0),IX2(210) 4XZ¢110),XCON(10),COST 20000090
COMMNN 7/ CVS /7 SIGMA(100,4),TSIG ,LSTMAX 20000100
COMMNN / CV7 /7 NPHASE (NF1,CFX,I0PT,NOP,NNPS,NEWXZ . 204606110
CNMMON 7 CVB /7 NXRK,XK,NOBOL,FEKBL (25) 20000120
COMMON /7 CV9 / PSIGL(2%9),NXBL{25) XNXBL(25),BLIST(25,131) . . _..200090130
COMMON/THX/ THMN ,EXT, TITLE (&) 20300140
c 20L02150
INTEGE® UB,CI,BV 20000160
DIMENSION TSTN(13C),LSTFRE(25) 20000170
DIMENSIN ALT(10),ULT(1D),CT(1L D) 20002189
c . - . ... .20004190
c - 2060c2¢€0
7 READ(S,4L48) {ITITLE(I) ,I=1,4) 20000210
IF(ENF,5)1,2 20000220
1 END FILE 8 20005230
STNPGE03 20060240
2 CALL PAPRAMS - S - 266042590
RP(12)=0.0 20000260
IPtq)=25 200082738
NFREF=0 200600243
CT =& 2000C298
ug = 3 20000301
L = 2 B - 234003314 .
AV = 1 20000320
MNC =(=-1)* NCF 20600330
MNX = (~-1)%* N 200003un
EPSTI = RP(1) 20000350
NORA = P (2) 20000360
MPLUS=NNRA +NCF o - cee e eiae-....200003780
NNPS - 200007330
NCF&4 = NCF * 3 + NORA 200008399
c 20000400
CALL READIN - 200600410
caLL BOXL 20C00420
c . : . C e e e e .= 20030630
C SOLVE ST LP-PRNABLEM 20600440
c 2G0004SA
55 CONTINUE 200004K0
Us = USP 20000473
IF('UZ L Te 0.0) US = USM 2000046840
IF (NOP.GE.IP(12)) GO TQ 4L4bb . .. 20000490
LSTMAX=MAXO(LSTMAXY,NNBNL) 20co0s5Co0 ]
PMIN=1,E20 20000510 :
DN 3000 I=1,NOBOL 206005270
IF(PSIGL(I).GE.PMIN) GO TN 3000 20000532
PMIN=PSIGL(T) 20000540
NMIN=] - e . ; ; . e me ew - —....200D0%5D
3010 CONTINUE 20000560
IF(PMIN.LT.USY GO TO 3020 20600570
D-22




D00

)

O

3019

332)

13

WRTTF(AR,3CLC)

FNPMAT (1H=-, 14 HORAPLEM SALVED)

50 TN Lu44e

OSTAL(VMTN) =1 ,F2°¢
NEDEFzMFOFE 44

LSTFRE(NFICE) =MMTN
NXQKSNXAL(MMTIN)
SKN=FKAL (NMTM)
YK=XMYXA (NMIN)

N 3G =1, NOF
Ji=nvn2aay

J2=NCF Ut

J3I=NCF 4+ 2

BLNAY) =LTSTINMIN,G )Y
LN (I =RLTISTINMTIM, 92
AL =ALISTUNNTIN, 13)

ne 269 J=g,MNPA
27N (J) =FNISTI(NMIN,.N)
INDT, =
anK = JLO0(NYAK)
URK = UYLatuyng)
N 10 T = §,N0F
TMO(T) = 7,2
ALT(I) = C.C
ULTIT)Y) = 0,0
AT(T) = C.0
COMTINGE
NN 30 I = t,N"FL

PEDTFINE STAMA FNR 1ST=(_P=-0 FRAM K"=0ATA

)

h&52

553

YSTN(T)Y =
MMIM=NNDAa]
NN 562 T=1,NMTN

0.C

SIGMA(I,RVY = RN (T)
nn 853 1T = g, NrF
STOHMA(T,LR) = PLNI(T)
SIGMA(TI,UR) = UL (T}
STOMA(T,,CIN= €N(T)

TOMTINYE
XKSTN = ¥K
XK = XK - APK
STGMA (MXRK,UR) = ¥K
TSTA =FEX"

SIGML(NNPA,BY)==T<TIh
AN(NNOA) ==TSTH

LT(MYRW) = STGMA (MY, LAY
HLUT(NYAK) =XK ¢ AL T (NXAK)

ALN(MYXARKI=AL T (MXAK)
LI AK) = XK
NALL GFTD

(NXRK,PLT,ULT,"T)

D-23

SFT  ¥(K) = Y(K)
SFY PP ANUND = Y(K)
SLAPE NF X (NXAK) (3 TN ¥XK)

SHTIFTFN 2TIGHY Ay RLT(NXAK)

20006550
2¢.32599
2ILIIRLI
200C0R1D
26CL06A2L
20C00670
2000°64)
2120965)
2000CRA0
20000670
27,0768
23.0069¢
2006C7C3
20000710
23701729
21003770
2000074C
2NG0C750
2370°7¢)
29003770
20000790
2C000790
2770085
20023812
2000687C
2000C° 7
20L9CRAL"
20005853
20CCCRFC
207 LRATE
Pris.may
20162970
20CC:910
200068AC
20065020
2rGLC9aTg
20 Ilu9ug
200059%C
26100940
212131973
20TECARS
20002993
26Cc1000
22utile
20001023
200¢107C
20il1uc
27001450
20C01CR0
20(C1070
20001070
20CC1592 i
20L011°€0 i
20001110 :
20661120
236011720
2cCC1162
20001156




[y ]

A A0

STGMA (NXBK,CI) = CT(NXBK)
CO(NX3K) =L T (NXBK)
NP = NOP ¢ 1

NN 5555 IND=1,MPLUS
X (IND)=D
5555 IX(IND)=0
CALL TABOUT (1)
NCF1=NCF
NF1=0
CALL LP (NOPA,N,NCFL)
CALL TABOWT (2)
CALL TIMEC
€0ST1 = COST
TF (NF1 NE, 1)GN TN 90
57 CONTINUE
DN 6665 J=1,NCF
TMP (J) =0
6666 XNAN(J) =D
nn 6666 IND=1,MPLUS

IF (TX(IND) .GT.NCF .NR, IX(IND),."Q.0) GO TO 6666

ICOL=IX(IND)

TMP (ICOL)=XTINN)

X (IND) =X (IND) +BLOITCOL)
XCON(ICOL) SXLIND)

6656 CONTINUE
IND=C
00 6677 J=i,yNCF

SOLVE K PRIME LP PROBLEM

DEFINE X(K) FROM Y.(K)

IF (RLO(J) LEQ. 0.C) GO TO 6677
IF (XCON(JY.GT.0.C) 60 TO 6677

XCON(J) =BLO(J))
IX(MPLUS-IND) =J
X {MPLUS-IND) =BLN (D)
INO=IND#1
6677 CNNTINUE
RO(12)=CNST-TSIG
DN 6667 J=1,NCF

6667 RP(12)=RP(12)-TNP(J) *COLJ)

NNPS = NOPS + 1
MNY = (=N}
caLL TIMED

£ALL GETPHI (MNC,XCON,TMP,

CALL TIMEC

WRITE(6,573) PHIT

PHIT)

573 FORMAT (1HD,11HPHI(XANY) =,1PE18,7)

TF (TP(11) .EQ.1)

SWRTITE (5,575) (IX(I),X(I),I=1,MPLUS)

575 FNRMAT (1H0,5(7H
IF(PHIT ,GE, UZ2)GN TO 70
PHIT LT, UZ FNR 1ST=PRNALEM

U7 = PHTY
DN SR I=1,M2LUS

cNL 'I"g?H ='F120'0))

D-24

EVALUATE NAJECTIVE F(X)

20001160
-20061170-
20001180
20001190
200601200
20601210
20001220
20001230 .
20001240
20060125C
20001260
200C1270
20001289

.20001290

200013C0
20661310
20001320
20081330
200413460
20001350
20001360
20001370
20001380
20601330
70001400
20001614
200601420
20001430
20001440
20001650
20001460
20001470
20001480
22001490
200015¢0
2000151¢
20061520
20001530
26001540
200601550
20001560
202301572
20C01580

. 200015°0
200016C0 .

26G6d16140
20001620
20061630
20001640
.20001650
20CC16R0
200C1670
20001680
20001690
201017850
20001710
200601720
20001730

n




)

DO

O

59

70

199,

2Ll

9y

91

IXT(TYy=1Y(I)
X7(T) = ¥(1)
MEWXT=1
yse
e

(W7/7(1,0 + £pIN
(M77¢1,.,3 - Fo<TY)
TS = yse
IFN7 LTe LaCIUS = USM
GOMY TryC
IF(CASTL J5F, USIR0 TN 44
CALL MXARN(X"NNM, STAMA, NYXP)
TRANFREELEL,L) 6N TN 20¢0
MAL =LSTFPF {NFDFF)Y
NFOEFzNFREF~-1
N TN 2310
NAANL =NASYL 1
ML =Mnang
TF(NNINLLE,T2(9)Y)Y 6N TN 241,
WRTTF(6,2(20)
FOOMAT (1K=, #aL ST SI?7F EXSCEDIN®)
a0 TN LLLA
PSIGLMNALY =TNST
XL (NNLY=NY R
ELIL(NOLY=TSTS
YNY QL (MAL) =X PN (MY D)
AN 2,33 Jz1Nn0F
J1=NAD A
J2=NMrF + )1
J=MCE Y
ALISTINOL, J1)Y =STR"A(J,L 2
ALTSTIMOL, J2) =STRMA (5 ,UR)
ALISTIMOL, Y =STAMALC ] ,NT)
nn 2949 J=1,MN"4
ALTSTINNL,J ) =STAMA( },AY)
IFETMNTA,F2,2) GN TN 55
RANTTM)E

INDTr=2

AN Q1 T = {NOF
BLT(T) = L,C
LTI = C.C

CYeTY = N0
TYMP(T) = Gal
CANTTMYF

PINTFIME SIGMA FAO 7ML= P-OB FOAM KN=NATA

25

NN a5 =1 ,NsTM
STEMA(T,BY) = RA(T)
STGMA(T,AV) = STAMA(T,ay)- ( T(T,NXAK)*¥YK}

TN(TYI=STIGMA(T ,AVY)
CAMT TME
NN a2 T = 1,N"F
SIGMA(T,LR) = PLN(I)
SINGMACT,URY = ULN(T)
STOMA(T,CTY = £N(T)

NEFINF LOWFP ANUINA NFE X (K)
IF Pax -

CONTTMUF
SFY yepoo gNUND IF Y (K),
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CHIMIPALITINE O AN T MY

20Ll174)
2¢tutr7eer
20LC17¢¢C
20°5177¢C
20r.1722
2030179
2nent18rn
27.21811
2tip1R2e
26¢C1R7
20r01ALn
25 . J1R%)
CLLLLAFRL
20001A7¢C
2Qro18en
20271R0Q;
20006100
26Cc171¢C
20001920
20luL193c
2TL01946¢
20c0c019%L
29r019F9Q
2uL1a7;
2010197
20001372
2reoz2000
2)/C2.12
2C4L252)
2C002073¢C
20002060
275020Fy
22r02.80
20¢02C7¢
2rNg2Q0Re
2u{c259¢
25ue21id
20102110
21G6C2120
21132173,
20002143
2062150
2GLL71FC
2:.3217
20002180
230o219¢
20i522(00
20002210
20,0222
2CL.222C
20002240
’nco2zen
PLuC22€0
20.2227¢C
2000220
206C2200
200¢23%u
22¢Jd211¢C

Y YA )



AN

c THIS TS THE ONLY BNUND FOR 20062320

c THIS VARIABLE SENT. T0 THE_LP CODE20402330
BRK? = ARK + XK \ \ 20002340 1

UBK2 = UBK=-XK | ) 20002350

STGMA (NXBK,UB) = UBK2 i 20002360

SIAMA (NXBK,LB) = ARK2 20002370

9L T(NXBK) = RAK 20002380

CALL GETOHI(NXBK,BLT,TMP, onvy e e _.20082390

PHi * TMP (NXAK) 20062406

LT(NXBK) = BRK2 \ \ 20002410

CALL GETOHT (NXBK,RLT,TMP,OMY) ‘ \ 20002420

PH2 = TMP (NXAK) - 200582430

P2 = 9 26002440

TSIG = £KO = PH1 + PH2 . - B 20002450

SIGMA(NNRA ,AV) ==TSTG 20002460

90(Nnon)--7§rc 20062473

LT (NXAK) = ARK2 , 20002480

ULT(NXBK) = BBK2 + UBK2 20002490

c SET SLOPE OF X(K), IF BRK = 0 ' 23002500

ALN (NXAK)=BL T (NXBK) : . 200025180

ULN(NXBK)=URK?2 20602520

CALL GETC (MYXRK,RLT,ULT,CT) 20002520

SIGMA(NXAK,CI) = CT (NXRK) 20:N2540

CO(NXBK)=3T(NXBK) 20062550

NDP = NOP + 1 . : 20002560

> ' SOLVE K DOUSLE PRIME LP OROBLEM 20002570

DN 7777 IND=1,MPLUS ‘ 20002589

X (IND) =0 20032590

7777 IX(IND) =) 20662600

CALL TABOUT (1) 20002610

NOF1=NCF 26032622

MFE=( . .20002630

CALL LP (NGPA.N,NFFI) 26002640

CALL TASMWT (2) 20002650

£NST?2 = ¢NST 200026F0

i IF(NF1 NE. 1)YGN TO 55 20002670

104 CONTINUE 20002680

NNPS = NNOS + 1 20082690

NN 8887 J=1,NCF 20652700

TMP (J) =0 20002710

8387 XCON(J) =0 20002720,

nn AABA TND= 1,n°ln< 20002720

IF (IXCIND) «GT.NCF AR, IX(IND),.FQ.2) 6N TO ABAS 200027460

ICOL=IX (IND) - .. 23602750

, TMP(TCOL)=XCIND) 20002760

\ X (TND) =X (INN) +BLO(ICNL) \ 20002770

YCONC(ICOLY =X (IND) ‘ 20002780

8338 CONTINUE 20062790

IND=0 20002RCO

NN AR99 J=1,NOF N . _2p002810

IF (RLO(JD) .EN. 0.() GO TN 8&QQ 20302820

IF (XGON(J)+GT.0.3) 0 TN BAAQ 20662830

XCON(J) =RLOCJ) 26002A40

IX(MPLUS-IND) =J 20002850

X (MPLUS~IND) =RLN{J) 20002860

INN=TND+1 ) _ .. 20062870

8899 CONTINUE 2roc2sep

PP (12)=CNST-TSIG y zﬁunzeqn
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33187

]

L RARS

109
|

Lbtlb
LLLs5
LL4b
LLLn

LLL?

NN ARRARQ j={ ,MAF
PO (12)=00(12) =TMO(J)Y*CN(J)
TALL HTTOMT (MMC, YO NN TMO OKHTT)

WOTTF (6,673) OWIT
TF (TP (11).EN,.1) i

SUDTTE (R,575) (IY(T),X(T),I=1,MOI US)

TE(OHTT (GKE, UZICN TO 139
U7 = oNTT
NN 107 I=1,MPLUS
TX7(Ty=TX(T) \

X7(1) = X(T)
NEWYT7=1

HSe = (U7 /(1. + £PSTY)
USM = (U7 /(1. - FPST))
1) = HS"

IF (N7 WLTe ,0)HS = USM
~ANTTNUE

TF{MNST2.5F,US) AN TN 6§

CALL *YAIN(YZNAN, STAMA, NXP)
0 TN 199( :
WOTTE (Ha4b445)

FADMAT (* HAVE SNLVFN MAY, N0, Nk L7 BLNIS, SET Ay [B(12)%)

WRTITF (3 ,4L0R) (TITLF(T),,T=1,4)
FOPMAT (L1 () )
WOTTE (R Lbl?) (IXT(TY 4 X7(T) yT=1,MPLUS)
FOAPMAT (ThybX F12.,4)
WOTTE(R,L040L7)MNC,7
MEWXZ=1
CALL TARNYT ()
GNn TN ?
CALL FYTT
ENP
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20202900
20€02910
20nn292¢
2013221y
20002943
20u029%¢C
20CL296(C
27292373
20.4298¢
27012989
2LLC3ul
"N00301N
2510 %29
2003020
2n0¢3Ccu0
20001050
2.0k
200030735
26C030%0
29003090
2770321006
23346%113
20003120
20803120
27.03140
20003156
20002160
20003170
277L31R02
200C31°¢C
20C02(0
20C(3210
21002220
20393221

e N

e




SURPOUTINE BNX1 . . - o e 20CE€3240. :
c 20603250 ;
C LARFLLED CNMMON 200032F0 j
COMMON /7 CVL /7 TIP(12),RP(12),TMO (10) 20003270
COAMMON 7 CV2 7/ T(1€0,101,80¢100),BL0(1¢),ULN(10),C0C10) 20003280
COMMON /7 CV3 / MyNy,NCFPHIT,UZ,USP,USH,EKN,MPLUS 26063290
COMMAN /7 CVG / TX(110),X€110),TX7(110) ,X7¢110),XCON(10) ,00ST ..20003309Q
COMMON 7 CV5 /7 STGMA(10054),TSIG ,LSTMAX 20003310
COMMON / CV7 / NPHABSE,NF1,CFX,10PT,NOP ,NOPS,NEWXZ 20603320
COMMON 7 CV8 /7 NXBK,XK,NNBOL,EKBIL (25) 20003330
rAMMON 7 CVI / PSTIGL (25) (NXBL(25) ,XNXBL(25),RLTST(25,131) 20003340
c 26003350
c 27003360
INTEGER UB,CT,RV 20003370
c 200013380
C BOX NN, 1 (NO® = 1) 200533ag
c 20003400
CT = & 20003410
uR = 32 20003420
LB = 2 20413430
Vv = 1 20003440
NORA = TP(2) 200634650
MNP = (=-1)% NCF 20003460
MNY = (1)* N 20093670
CALL GFTR (MNC,BLO,ULD,CN) - 20003480,
CALL INITA (NOF,N,NOPA) 20003490
CALL GETPHI (MNC,PL0, TMP,ESIG) 20003500
EKN = ESIG 20003510
C SET ISIGMA FOR 1ST LP PROR, 20603520
D0 10 T = 1,NCF 200C353C
TMPUT) = G0 ; .. 20003540
SIGMA(T,LB) =BLN(T) 20003550
SIGMA(T,JB)=ULO(T) 20C035R9
SIGMA(T,CI)=COLT) 20003570
10 CNANTINUE 20rg3580
DN 15 I = 1,NDPA 2000359¢C
SIGMA(I,BV)= BO(T) . 20003600
15 CONTINUE 20063610
TSIG = EKD 20003620
c 20003630
NOP = 4 20003640
N0 5556 IND=1,MPLUS 20003650 ]
XZ(IND) =0 e 200073660 :
IXZ (TND) =0 20003670 1
X (IND) =0 20003680
5555 IXCIND)=0 2003690
CALL TABOUT (1) 20003700
NCF1=NCF 209023711
NF1=( - .. 20001720
CALL LP (NORA,N,NCF1) 20003730
rALL TABQUT (2) 20003740
IF(NF1 NE. 1160 TO 7 20023750
23 CANTINUE 20003760
DN 31 J=1,NCF 20003770
31 XRON(JI =0 _. 20603780
N0 656 INN=1,MPLUS 20003790
IF (IXCIND)L.GT.NCF (OR, IX(IND).FQ.J) GO TO 6646 20003800
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TEOL=TIX(TNN) 2cucai1o

YOIMD) =X(INMD) +RLA(ICNL) 20CC3820 1
XCOAN(TYOALY =X (CTNDY 2IL03A3G
AR6558 CANTINUF 2300384
nn XN J=1,MOLUS 20CC 3”50
TX2(J)=I¥()) 2nCG3REN
X7 44)Y = X(J) 20CC3R7C
I3 "ANNTIMYFE 2icl?3e)
MTWX7=1 2CCCtRag
2D (12)=0NST 200033C0
PN ERART7 I=1 NOF 21753919
AART PO(12)=RO(12)=XCAN(JI*TNO(D) 2(CC392%
CALL GFTONT (MNC,XCNONM,TMP ,U7) 200603%aT)
€£0ST = 9P(1) 2C00C394N
1JS®= (Y7 7(1.0 & FPSI)) 29C(39¢%
USM= (U? /(1.C - FPSI)) 2Cvid 3940
EX0 = T]IG 20CC397¢0
" 20003980
C 16 SFP AR 20C75394qj
CALL NXRRN (XNNN,STRMAZNXRB) 20004020
LST™AX=1 2CC0L010
NN3NL=1 2000020 .
PSIGL(L)Y=CNST 26503 :
XK= ¥YCNON (NXR) 20C0CL04L0
XNXAL (1) =XCOIN(NXD) 20cougse
MYQL (1) =MX8 20C04050
XL (1) =TSIN 210040790
51 SAONTINUS 20.04CALC
NN 82 T = 1,NCF 23Lcucag
ALN(T)Y = SIAMA(T,LR) 2006Cuw100
CO(IY = STIGMA(T,CIY 20006110
JLO(T) = STRMA(T,1IR) 2C0a4125
J1=NNPA+T 2CCLL13C
T2=MCF+T1 2CCGL14LN
I3=NrF4 12 20734157
QLIST(1,T1)=PLO(T) 20C0L16¢
ALTST(1,72)=0ILO(T) 20CCH17C
QLIST(1,I)Y="n( D) 20004170
5?2 LS &I 2ouLL19)
nn 53 1T = 1,NOPA 200CL2C0
nem = SIGMA(T,"Y) 20CCL210
ALTST(L,T )=RN(T) 2000422C
53 CONT TNYE 20 1427
777 RTTHRPM 2CLiC424uC
7 CALL 1I8CAV? 2000625L
END 200042€0

o
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SUBROUTINE GETASQINDES,ELM,JSQ) - . et e ———
ees SHELL METHOD OF HALVING

PRESET INITIAL POSITION CODE OF ELM(J)

c

c . S .
C GETASQINOES,ELM,JSQ) SORTS ELM(J) , J=1,NOES IN AN ASCENDING SEQUENCE
c . c -

€ JSQ(J)Y PRESEYT TO (=1) WHEN ELM(J) 1S UNDEFINED (I.E, INFINITE)

c -

B - - e r m  ———————— e ——— " ! i o 2

DIMENSIM ELM(1), JSQ(D)
L= 1
7 L=2*%*L
1F( L.LE. NOES) GO TO 7
L =L -1
10 L =L 72 - . . e e = =
DO 20 K2 = 1, NOFS
K1 = K2
15 K3 = K1 + L
1F( X3 6T, NOES) GN TN 30
IF( ELM(KL) LE. FLM(K3) ) GN TN 20
RT = ELMIK1) . } . e
ELM(K: ) = ELM(K3) . :
ELM(K3) = RT
RY = JSQ(K1)
JS0(K1) = JSO(K3)
JSO(K3) = RY
KL = KL - L Lo , o e —_—
IF( K1 +GE. 1) GO 70O 15
20 NONTINUE
30 IF( L .G6GT. 1) GO TN 10
RETURN
END
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1F

e X% e I Ne )

331

200

214

?rr
LLL]

D

’ unsn-uuuu-guwu-mugpnn.“
SURRAYTINE GETEC (KX ,LT,ULT,CT) 2050464
AAMMON /7 GVL 7 1P (12),RD(12),THP(10) 20C0ublu
CNMMON 7 TV3 / M, NG NPF,OHTT,UZ,U P, USH,EKN,MPLUS 200064620
NEMFNS TN ALT(01) ,ULTI01) ,CTCOLY,FXLT1D),FX2(10) 20004670
' 2030U5L0
(<"Y) Lo o5Te Dy FVALUATE KOX(TH) C(X) -SLNPE, 23uCu659
5. LT. D, FVALUATE CX(1) TO CXU(TFX), (IFX = -KFX) . 20C04660
2. JF2. 0, INVALID KCX ®#3% UTP, 20004670
206066600
IF(T2(5) EQ. 1) WPTTE(H,999) 20506690
FOQRMAT (14~ 124 Xy FHGFTN ) 2ccou?ee
TE(KAX «5Te N} 00 TN 775 20004710
IFEKNX) 200, 770,1CN 29.04724
EXL(KAX) = 047 20004730
FYX2(KnX) = D40 2000674E
RALL GETPHT (KO X, LT FX1,NMY) 20004750
CALL GETOHT (KCX,ULT FX24DMY) 2N0LL760
NNX1 = KCX 2Cu0uL770
NDX2 = KCX 20004720
Gn TN 220 20004760
Icx =(-1) * XCX 200048C7
IF( INX 53T N) GO TO 770 20666810
nA 210 T = 1,1ICX 20006820
FY1(I) = GaC 20006870
FX2(1) = 0.0 20 CLHLBLD
T(I) = 0.C 20CI485C
AONTIMYS 20004860
AALL GFETOHT (KAX, LT 4 FYX1,DHY) 2CCLLA7D
AALL HFTOHI(KCX,ULT,FX2,0MY) 20134882
NOX1 = 1 270534899
NOX2 = IGX 23accsacy
AN 228 J = MOX1,NMNX2 20066316
PDIF = ULT(J) = ALTD) 20004926
IF (DIF WF0. “.t) GN TC 2?25 25304930
AT(J) = (FX2(J) = FX1(J)) 7/ NIF 26014903
ANNTINUF 26 0069%5¢C
60 Tn 777 20004960
W2ITE(A,771IKCX 2C0LL9AT7YH
FNOMAT (1H1,13HTNVALTD KBX =,T3,1CH IN GETC ) 20C04980
naLL EXTIT 20004900
20005000
nONTINYFE 20635.13
FTURN 20Cc50620
20€C507C
FND 20005060

D-31




IF

QOO0

939

100

160
153

101

102
103
104

140
200

501

300
301

400

SUBROUTINE GETPHI(KFXyXPHI,PHI,SUMPHI). - e - 230CS050-
DIMENSION XPHI(G1),PHI(01) 2000500
COMMON /7 CV1 /7 IP(12),RP(12),THP(10) . 20005070
COMMNAN /7 2V2 / T(100,10),B80(190),BLN(10),ULN(10),C0(10) 200050880
COMMON 7 CV3 /7 M;N,NCF,PHIT,UZ,USP,USM,EKO,MPLUS - 20005090
200051(0

(KFX) Lo «GTe 0y EVALUATE KFX(THI F (X}, e e e 20005110
2. +LT. 0, EVALUATE FX(1) TO FX(IFX)}, (IFX = =KFX), 20005120

3. +EQs 0, INVALID KFX ®¥%% UEP, . 20065134
20005140

IF(IP(6) JEQ., 1) WRITE(6,999) 20005150
FNARMAT (1H=y 126 X, FHGETPHI) 20005160
. e —. 20005120

IF(KFX)100,300,500 20005180
SUMPHI=PP(12) 20C06519¢
I1=1 20005200
TFOT+XFXY 150,15(,40° 20005210
IF(T.GT.4)GD TO 140 20005220
GO TO (101,102,1C3,104) I S 20605230
IF(XPHI(D) LY. 0C(1) GN TO 140 20005240
PHT(I)= 0.30 + D.0N6*XPHI(I)**(0,95 20035250
GO 10 2130 20005260
PHI(I)= 0.,0038*XPHI(T)**(],96 20005270
60 T0 200 20005280
PHI(I)= 0,006*XPHI(]I)**),90 — e ee. ... — 20005295
GO TO 200 20L053C0
PHI(IN= 0.015*XPHT(I)**0,909 20065310
6N Tn 20¢C 20005320
PHI(I) = 0.0 20005330
SUMPHT = SUMPHT + ONT (I} 20605340
IF(KFX,GT,0) RETUPN i - 20005350
T = I+1 20005360
GO Tn 160 20005370
SUMPHI = 0.0 20065340
T = KFX 200053°¢
GNn Tn 150 20005400
WRITE(6,301) N 2CL0541C
FORMAT (1M1 925HKFX = 0 IN GETPHI ) 200054290
CALL EXIT 2000543C
RETURN 20005440
END . 20CG65450
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1 T TR eee s A < T <

DIOND

(AN I N & ]

11100
3.3

SHURBNYTINE TMITA(NCF My M)

TYIS SURPNUTINE NNPTES THE A MATRIY FROM TASE T9 NISC
AND STNRFES THF AN AND CN APRAYS IN £NPTE, TAPFQ IS ASSUMED
TN aF THF TADF AMN TAPEZ IS THF DISC FILE,.

SAMMAN 7 BY2 /7 T(1004916) 4RN(LGC) (RLACLM LULN(LT),5N(10)
CNMMNN /POKTYO/ TRAWTP(121)
ATMENSTAN AJ(130)

OFWIMNG 3

OEWIN) 9

SEAD (9,1001) NYMI,NUY?

FARMAT (AL,1iX,AR)

PEAN(I 4G (TPANTOIJ) 3 =1 4™)

FAOMAT (T12)

nA 1 T=i,N

READ (Q,200) (AJ(J)4J=14M)

FNOMAT (F12,4)

TE(ERF,3) 1000y 2:8

IF (TJ.NEWN) fin Tn 4g

nn 20 Js1,M

an(Jr=Aa4(J)

TE (T.GTWNF) 60 T &g

AJ(MY=CO(T)

NO 55 J=1,M

T(J, T =AJ(D)

WRTTF () (RJ(J) o J=14™)
WPTTE(741) (AJ (D) 4J=1,™)
FORMAT (5F15,5)

WOTTE(R,2) (AJ(I) 4J=1,M)
FAPMAT (1X,5F15,%)

fANT TNUE

TROWTP (M)=3

TNO FTLE 3

QE_TUDN

WOTTF (5,300) T

FAPMAT (% DOFMATHPF ©nF NN A MATOIY TAPE AT COLUMN *#,15)

STNPRIC?

£ND

D-33

2LCC5LF0
200 CSLT7E
20005487
20CCBL02
200L55CC
2CL0551¢C
20015520
20105530
2000554
200C557(
200065580
2nras6q;
20.L561L0
20G6G561¢
2L0C5620
207950
20605640
20(05K%0
20005661
205465678
¢01J9SARRYD
20G6C5690
20006700
2CuiLS5710
20{cs72¢
20005730
20005740
20008755
202C57RC
2000577¢C
200057R0
20525745
20405807
20CC5910
20C(6R20
20232583)
2000584)
20°C5R5]
2300586 L




COMMON / CVL /7 IP(12),RP(12),TMP(10) 20005880
COMMON /7 CVY / M N,NCF,PHIT,UZ,USPyUSH,EKO,MPLUS . . . - 200058490
AIMENSION XT(001),BLT(10),CT(10), VYT(10),SIGMAT(100,4) 20005900
DIMENSINN FX1(19),FX2(10),DIF(1.),NDX (1) 20CC5913

10 CONTINUF 20005920
IF(IP(6) .EO0. 1) WRITE(6,999) e e e eem— . 20005930 .

9929 FORPMAY (1H=4 124X, 6EHNYBRN ) 20005940
. NXB = 0 . 20005953

C NXBRN GIVES BEST BPNCH-NANDIDATF FN2? XT(T) 20005960
g0 5 J = i,NCF 20005970
FX2(J)= 0.0 20005980
FX1(J4)= 0,0 - - - ---. 200065990
DIF(J)= 0.0 20006000
NDX(J) = O 200606010
RLT(J)= SIGMAT(J,2) 20006020
CT(J) = SIGMAT(J,4) 20006¢€ 30

5 CONTTINUE 20006040
DO 20 J = 1,4,NCF 20006050
YT(J) = XT(J) - BLT (D) 20006060

20 CONTINUE 20006070
NFX =(=1) * NCF 20C060A0
CALL GETPHIINFYX, XT,FX2,0MY) 20006090
CALL GETPHT (NFX,RLT,FX1,NMY) 2CC06100

40 CONTINUE . .. S - —~.. - 20406110
IF (RP(4).NE.OD) 2000A120
*HRITE (64555) 20006130
55 FNOMAT(1HO,10X, *DIFFERENCE =% ,1CX, *PHI(X) - PHI(LNWEP BNUND)206C061L0
o (FyBX GHCIX) S UY, 1H® 312Xy 1HX y 6Xy1H) ) 29G006150
DN 30 J = 1,NCF 20006160
DIF(J) = FX2(J) - FX1(H = CT(I)*YT(D) ...20006120

TF (RP(4).NE.O) 20006180

¥ PRINT S0,J,DIF (S 4FX2(J) ,FX1(J} ,CT(J) ,YT(J) 20035193
S0 FNORMAT(140,15,6F20.6) 20086200
NOX(D) = J 20006210

30 CONTINUE 20006220
CALL GETASQ(NCF+DIF,NOX) .. .-200362310

NXB = NOX (NCF) 20006240
RETURN 20006250
1000 CONTINUF 20006260
END 20006270

SUBRNUTINE NXBRN(XT,SIGMAT,NXB) ... .. . ..

D-34
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DO TITHNHIOOIODOHODONOOOO

el I Ne No Ne e el

O

B L

SURPN]TINE DADAMS

LARFLLEN RAMMON

TOMMON 7 CVL 7 TO(12) ,PO0(17) ,TMD({M)

FAMMAN 7 CV?2 7 TO173010)+IN01235) «8LNCLL) L,ULO(LD),00(1T)
OOMMAN /7 YT/ M M NCF,OHTIT U7 ,YP,USM,F KN, MDLUS

CAdMns /7 TV /7 TY (110X 01 i0) o TX7(22C) 4 X7(21C) 4 XCONCL1D) 4COST
FAMMNN 7 fyYG /7 SYCMA(100,4) , TSIGLIFTL

CAMMAN 7 V7 /7 NPHASE  NF1 ,CFX,TNAT,NOP (NIDPS ,NEWXZ

COMMNY 7 CVYR / NYPK XK MARNL L,EKAL (25)

fOMMAN /7 VA /7 PSTRL (25) 4 NXARL (250 , XNXBL (265) ,BLIST(25,131)

CEAN(S,10) (I9(]),T=1,12)

12 FNOMAT (1216)
PCWINN Q
2¢aAN(a,11) I2(1Y, I°(2)
FADMAT (215H)
[F( EnF, 8)y 77777, 15
16 COMTINUYF
121=N, IP?=MARA, IPTIz=NCF, TPL=MMAY, [PS=NMAYX, TPR=|_ PN, [P?7=LPAYY
[28=IMTY, TPA=TAMAX, TO{(=JRMAX, TO11=TCK, [P12=MXNND
N - TATAL NN, TF VA2TAAQI FS
NIRPA = N, AF DNKS THM A=MATOTY
NOGF = NN, NFE YARTAPLTS W/ONNCAVY-F (¥)
MMAX = MAYX, NN, NF CNNSTPRPATNTS N0 JPL2
NMAY - MAY, MR, NF VADBTAALFS FNQ Py P
L2TM = JF (1) WRITF LD TNRYT FNO CANH OPNAOL M
LT - TIF (1) WOTTF LD NyT2HYT FNR TACH PPARL M
ICTU = TF (1) MONSTRAIM CNST=F(X) LtLT, UL
TAMAX - MAY N, NF ONHS TN ALIST
JaMAY - MAY NN, NF " UMNS IN ALIST
ICX = TF (1) SFEY PeIMT = ,TPUR, IN OL°
MXNND - MAY, NN, OF LP OPNAS, SALYEN AEFNPE CALLING EXIT
BEAN(S,20) (PP (]I),T=t, /)
2?0 FNEMAT( ARF12,.0)
001:zFOST, 902=TMMAY, ODI=THETA, OPPL-TOACE
FOST - ADJUSTMENT FATTNR FNe Y
TMMAX - MAYX, RA-EXCT TTIME TN SECNANNS
THETA = X (T} ZFPN RNNOFF
TRACLT < TF (1) TOACE SnLUTTNM, USTMG LPIN, L20UT, AND TOK CANES
IF(C) SKTIP® ALL TNTEOMENTATF PRINT NUT
TMMAY = RB(2)
NALL SFY(TVMMAX)
CALL PRFSET
WRITZ(AR,30)(TO(T),T=1,12)
30 FNOMAT(141,2CHINTFGEP PAQAMFTERST =,12T6)
WOTTL (HL() (PP (T),T=1,KR)
L) FNOMAT({H=,17HPTAL DADPAMFETF™S = A 1R, %)
Moz TDP(1)
NARA = TP (2)
D-35

2CL06280
20006203
20(CH6 20
200i1AR31]
233806322
206CcA23C
20(Ch3ug
2C.Ju635)
2CL063RT
20006 .70
20(CR3PC
200 0629)
21136400
2nijeulin
2006620
2000ALTN
200C0hLLY]
2CCLhLSD
200CHLBL
20005470
2C064LB3
2e(thL)
20606500
20CN6510

23Ch52Y
26inhrs%Y
2GC0A54LG
20LUARSSC
2000A560
250J657C
2030hR58)]
2ccLe59C
200C667N
20536A10
2°036R20
2C00RA0
20CLARALD
20 3086%C
20C066¢0
2NCLh6TO
20005680
2nrechReAC
0G067L0
2C5Ch710
20006720
203CH725
26CG674LY)
2GCGe7RY
2CCGRT7HL
20006770
29Cch7R2
2200R79C
20LC6RL00
200068110
2Cc0°HR22
2CLTARR3Y
2GLlhALL




~

c
c
55
60
c
c
61
93
95
100
777
7777

NCF = TP(3)
M=NCF + NORA

T A el T,

IBMaAX = [P2(9)
RFAD(3,20) (
00 60 J=14NCF
IFQULO(Y) LT,.0) ULney =
CNANTINUF

REAN(5,20) (BLO(J), SJ=1NCF)
NN 61 J=1,NCF

uLto(d), J = 1,NCF)

- uLocn

jLO(J) = 0.0
WRITE(H,90) . —
FORMAT (14=-4,26H X (J) LOWER-UPPER BOUNDS )

D0 1080 J = 1,NCF -
WRITE(6,95)J,BLN(J) ,ULO(D)
FORMAT (1HD 92X, I3,3X,2E12,.4)
CONTINUE

NORNL = 0

Q€ TURM

CONTINUE

STOP 00001

END

S ep At am———

D-36

20006853
200066860
20006870
20006880
20006890
20006900
20006910

..—. 20006920

20006930

. 20006950

.e00069640
20606970
20006980
20006990
20007000
20007010

..eueproz20

20007030
20007040
20007050
20007060

RN




3 ———— T mpy—

[

[}

SHRPNYTINE POESCY

LARELLFED mnMuny

[ala R A TalY]
MM
~AMuny
T NMMNN
[oNa R L ALl
o ANAMAN
C OMMNN
£ NAMON

4

N, NN NN NN

tvi
nv2
cve
Ve
AT
V7
AT
ry2

N NN NN NN

TO(12),90(12),TM (1 )

TE P10 8N0132),,8LN01 .0 ,ULN(10),C0 (1))

MM MAF,OHTIT U7 ,USPLUSM FYN MO S
TY(110),MOLI0) , IX 7 (14N X7 (110),¥COAN(10) ,0NST
STrMA (11, 4),T3T6

NDUASE NF 1, 2F X, TNNT,MAD D5, NFE WY 2Z

MY OK , YK, MNTN ,FKARY (2F)

PCTCL(2G) NXRL(25) JXNXR (25) 4ALTST(?5,171)

I

13

1o

TFIT? (5 .70, 1)

=T3(1)

MADA = TD(?)
NAFE=TII(Y
ramay = 12(0)
JAMAY = T23(1()

NN 1T g3, NNF

~nen c.C
ALNE )Y = Q.0
JLACYY = Wl
rAMT T A E

N1 e ]’ = 1 NNOA
0" 16 ¥=1,4
STAMA(T,K)Y =
IN(Ty = (,8

15 COMTTINUE

MEJY 7=z

oMTT=]

17 = 154735
1o 1.T+1%
NSM 1.F+36
NAST = WL
TSTIrn=r .1
M=)
nEX=3,0
TNPY=C

MYz ]

iou u

MYz

X¥ =3,1
MNADPNL =N

9N 20 Y =1, TAMAY
TLAL(TY = GWT
PETIGLITYI= Wl
MYPL (T D

YMxnp (1)=1,1n
DN EY I LT
ATITAT,)Y = Jo°
~AMTT T

WO TE (h,700)
EADUAT (JHe, 1L X, &AHP I FSET)

D

2

[l

20CL7C7¢C
2GLLT0RC
2rlr.9.
200071l
2LC07118
2¢00712¢
200C7170
2009788
20 IC715(
2CL071%0
20007170
200?19y
2utC?710o]
eueerale
20007210
v 722
ernLr2z:
20CC72L7
20007260
PTLL?3%
2L ,7276
2000728§
2007201
200?30
210710
20007220
2asL72(g
20,747
2310735,
21067360
200C727;
2negz3an
279027393
21007450
20007629
20007620
227,747
2.0074L43
2000748
POLLC74LAN
23767
2YLL7ua(
2000760
2ngozsnge
2.°07517%
25 jufeRer
caGl?757C
2RC0754L0
2ATLPRRL

TL0?6F,
20006767¢
2NNQp75RD
(72600
2ol ?hALE
2000 ?613(
20007620
2007610

S A 1 e e




RETURN
END

D-38

20007640 ’ j
. .20007650. ]




CHNRNTINE DFADTY

TAMMNN /2 Yy 7 TP (12),00(12),TMB

TATA SNOFD /7 GHEMN 4

sCwTan 7

NP LYY

IF(Mr,C3,0) <N TN 20

RAED SONLE S P

REAT AR, 100) (TMOL)) 4 d=1, V)

WRATTT (7,100 (TMD () ,0=1,%3)
L.. ¥NONMAT (a81])

1. CNTTIMNE
2. WITTE(7,1(1) EupeET
(ﬁf‘YlJr\hl

TN

CHONON)TINE CCRAPF (M)

D=2y

)

2Lul7hFL
22LC767¢
20LL7?7RAT
20C60N219
22.0760
2LLTTLL
2oCL771c
20cc7r2n
25,0777
2Lui 774,
2cecrzrae
20007740
2001777
20L077u2

2SN 1254 n



SUARARQUTINE SET (TMmAX) e
COMMON/TMX/TMOLEXT

SECOND GIVFS JOR CPU FXFCUTION TIME IN 1/710.0 NF A SFECOND

v Ne Xyl

CALL SECOND(TMO)
FXT = TMMAX + TMo
RETURN

END

D-40

—— .. 20007790.
200078GC
20007810
20007820
20007820
20007840

-——20£07850
20007860
20007870

ol B




SUARAYTING TAPAUT(TT) 20C37RRE

C LA™ LLrn AaMMNa 230780
TAMMAN /7 CVYL 7 I2(12),09(12),TM2 (1) 2ac079(¢C
COAMNN 72 Y2 /7 TO1LC10) 43N0 30) 4B N1 ,ULN(10),"N(1() 200C791¢

i TAMMNON / TV / M M NCF,HTIT U7 ,UTP,USM,F KN ,MPLYS 20007928
cAMMny 2 Gyl /7 TY (11 Yo X(110) 4 TXT(110) 3 X7(110) XCON{(1]),C0ST 20.0707"
nAMNN 7 Y5 /O STOMA(139,4),7STA5 2LL0?9u4g
TAMMAN / CYT 7 MDHASE NE{ ,NFX, TNOT NMOD NADS  NEWYT 2Cii7950
CAYMAN / TYR /7 NYRK YK, NNRNL FKAL(?F) 20LC 796
fAUMAY  rya f PSTHLI2S) JNXPL(25) XX L (P6) (AL TST(25,131) 2s5tgrare

~ 2CTu79Aa3
TF(MI9 5T, 1) AN TN A 20CG790(

cS T e TR S o 200080C"

an aAMT TGP 2.:0L851 .
TE(eP (&Y ,50, (7)) GO TN 777 20008524

1.2 "ANTTIMUS 20002070
WoTYE(AR,101) 2C0C0ACLL

121 FADMAT (141, INHTLANUT « GENFPAL = TMENDPMATTNN) 2000305 ¢C
IF (TPT,MEL,3) CALL TIMER 2oLl 8LED
WOTTE(R,10G5) J7 41I<P 20008079

1L5 ENPMAT (HE,ARHUTI M=, 10F 1R ,7,/Y, - HISP =, 12F1R8,7) 2LLu3CrPL
1F (MTYX7,E0,1) 20008¢0¢°c¢
FADTTE (H673) (IX7(T) X7{(T),1I=1,"1PLUS) 23C0C%1L0
57. FNOMAT (7HQXT7FRN 7/ (7Y ,6(TH AL 4y TL,24 =,Fi17,4))) 2609811,
TF (TOT .71, 6O Tn 777 2CLu8120
MW7 =0 2nnp/qn
WRPTTE(R,130) 23.u814L,

17 CNOMAT ($143,10HSTOMA(T,.)) g 13Y46H ' HS=0, 12/, SHLW=-INN, 12X, AHYD-QND, 2L0{R15;
111X, 7HM =S NDE) 200081KC

: 20008170

c 2102”185

‘ NN 116 Tz, M0F 200tR10C
WP TTE(H,113) T, (STOMA(T,J),J=1,4) 2CLLLR2(C

FAPMAT (1H ,5Y¥,T12,7%,47 12,5 20CCn210

115 TONTTMIE 2.7CR22C

o 2Li09823¢
APTTE(5,117) TSI 203508240

117 CNOMAT ({HO, AHF (K) =,F18,4/) 2CLCA25C

> 20008260
TE(TPT NME, 1) TP 145 20209279

[ 206CCR2%D

TE(MN3INL LE. C 6N TN 145 2oceszag

IT = nunNRY 200093C0

7N 1371 T=1,77 29¢0931,
WOTTE(RW121) T, PSTOLATY ¢NXAL (1) 4 YNXAL (1) ,EKAL(T) 23C4R32(

121 FENOMAT (14=,FHNONF =  TL  AX,AHANST = F2( 4~y AY,RHNX=RRN =,T4 &Y, 2000937
1 7HY=09N =, F2h,b04FYRHE(K) =,F2[,6) 20008300
131 ~OMY TAE 200048357
145 CANTINYC 23u(R3F)
777 OETYON 2060’37C
NN 200081399

D-li1




SURPNUTTNE TIMEC L . ... .. ..-..20£08390
COMMON /7 GV /7 M M NOF,OHIT,UZ,USP,USK ,FKO,MPLUS 20C08400
COMMNN /7 CVL /7 IX(110),X(110),IX7(110) ,X2C(110),XCON(10),COST 20008410
COMMNON /7 CV7 /7 NPHASF S NF] ,CFX,TNTT,NOP ,NNPS,NEWXZ 20008420
CNAMMNON /TSKH/ NSHW 20008430
COMMON/TMX/ZTHMN FEXT, TITLE (&) 20008440
c _ . .. —.__20008451
C SECOND GIVES JOB CPU FXFCUTTION TIME 1IN 1/10.0 OF A SECOND 20008460
e 20008470
CALL SECINN(SECK) 20008480
XX= SFCS = TMN 20008420
WRITE(6,666) XX 203G68S5¢( 0
666 FNRMAT (12HOFYCT-TTIMFE =,F9,3,84 SECONDS) - .. — . 2008512
IF(SECS LT, EXT) GO TN 10€C 20008529
WRITE(6,667) 20008530
RE7 FARMAT(I7H TIME TS UP,,.,CYCLING TO NEXT PROALEM) 20608540
MNC=(~-1)*NCF 20008550
446 WRITE(A,LLLB) (TITLF(T),T=1,4) 20008560
L4448 FNRMAT (4AL10) . .- - .——_200608570
WRITE(A,4467) LIXZ(T) ,X72(T),I=1,MOLUS) : 20008583
LLu? FORMAT(TL,LX,F12.L) 20C008590
WRTTE(R L L7IYMNC, 117 200086C0
NEWX7=1 20008610
CALL TARNUT (3) 20008620
CALL RRCAV2 . . - ... 28008833
1J0 RETURN 20008640
END 20008650

D17

Y




A

A
SUABNYTTINE P (MPOHS,MEALS  NEHGS) 20L L8366
fAMMAN /7 OVl 7 IP(12),PB(12),TMO(1N) 20008670
CAMMAN 7 CV2 7 T(1 0,12),RN(152) 4ALN(1.),UNS(11),C0(10) 25LL8HP5
nNMMnN /7 VY 7 IY(IIL),Y(llﬂ),TX7(11C),X’(liﬂ).XPON(iﬂ),ﬁﬂqT 2000RAQ]
CAMMAN /7 GV7 / NDHBSE (NF1,0FY, I0PT,NAPyNNPS, NEWXZ 2CC087L08
femeem==="FT OHS TN TNPUTM+1 20008710
FAMMAN /PHS/ PHS(170) 21008729
feeewe=-==STT A4J(AS MUCH 8S PASSIALE) OVYER INPUTM+1%%2 FNR MNRE £NL_UMNS  20C0(3730
nOMMNN /00RE Y/ JADFJ(iGl)yJA(lﬂl).JAK(lCl‘yAJ(110£0) 20L0874L
fAMMAN /A7 BLPHACICIY /77 ETA(LIL) /C/ GAMMA (101) /D7 OELTA(101) 20002750
CAMMNAN /JS7Z DI ) 2CLLR7RD
Qee=me===SFT TRPOWTP (INCHTM+]) NAME (TNOUTM+TNPUTM4L) 20063770
rAMMAN /PIWTYD, TPNWTP(101) /NAMTS/ NAME (6 (0) 20LL87R)
roMMaN /17 N.L.N“L,Mﬁ,NT,ICﬂST,I“,TOHASF.JDHS,IDT 2N00AR7"D
AAMMON ZLTMSZ MAXTDY  NTOY, JINCNPE ZNLRMAX,NSCAN 2uG098¢LC
FAMMAN /STATF/Z JPNS,TRAW, JROL,JO ST, ITRNMRE J,NPTF, NOJS 2r¢eR81e
rAMMNN /FTLFS/ T81,T782,TMAP 200CA820
CAMMNAN ZTNOUT/ZTIN2UT  TNPUTM, TNOYTH 20008870
fOMMON  /7ONYNNS/ PAUNDS(132),T3NS(157) 4, NRNS 20i60884)
CNMMAN /PARAMS/ TMAY TTNINV, TNVF K1 ,K2 ¢K %y Kl yKS co@Ccansn
COMMONZTXXZTXX(2()Y 7X¥/ XX{(100) 20L 09860
fome-- TYE B NRIAIN TS MAVEN NNWN THE 4 ) SPACE --~IGNONRE STZE 20008870
2FAL (120D 2¢LCaRAy
SAYTVALENCE (A4 ,7) 26CCR846
c 26L0L239Cs
CALL MSSG(LOHLO/LNONG/S=GUR AYTLT" ) 200089179
Ce=ee=FILF DFFINITTNNS 2023892)
TAL=1 20Ga892C
TA2=? 2050GR3LL
TNPYT=1 . 20CLR35C
TMAP=?7 200089¢€0
TEWTNY TMPYT 2036897¢
rALL FTNATN(1,1,T21) 20LCA9RG
CALL FTNRIN(1,1,T82) 20c0899p
f=====SET LENGT4 NF AJ <PANE IN NWA S 200030C0
NWAJ=11000 2TGge01e
c 2tccaces
c 2000702¢C
c 20G5CacuC
c 2C.009r05;
c 20L030u6e
C 20009C7¢
c 20005CRL
G 206002u90
ICAST=INOYTM=MPOWT 2720910
JOHS=TNPUTN=NOOLS 20¢Ca11¢
MBNS=NCHGS 26C0712¢C
DN 10 T=1,N8DS 200091290
Tons(1y =1 26039145
13 ANUMIS(TI=URS(T) 20L0915¢
Cormm=- “ADAUT AFTER TMAY, AUTT AFTFP K5 CYNLES 2C6CL91KT
TMAY=20C. 20009170
K&5=203 2050918
Crem=-- XRHERK BFTWEEN CYPLFS N5JJ TN MNMAT INCPTMTNTS K2 20009199
K2 = % 200€092{¢
=100 20009210
KL= 28109220

D-43




ODPOO0ODODIIIODHNOO

TS R R R

5690

K4=1
PRTNT OANTRNL K3
KT = 0

K3=K*7%11%13
TE(T2(A) NEL 1) KI=K3/S
TECIO(7) ,F3. () K¥=1%7
IF(7O (L) .cQ.M,0) W21

DRNGPAM YEPRS
CALL SFTue
HOTTZ (R,993) TPNWTP
ENPMAT (* NUMP I20UTO®/(1X,5CT1))

200092730
200092un
29309250
20009260
20009270
20009270
2020924qg
200C093CO
200093190
200(9320
2900932
29u0934g
20°0Ca3%¢
2CC093FRY
20009379
20GC93R(0
2pggaor
2056C94LD
20C09M1G
20009470
26C5au3G
20 a0uug
206C945)

M TS NNW ACTUAL MNAN=GUR RAWS, L TS NN, NF GUR QNKWS NWAJ IS AJ SPAC?0C094A0

MO =Me L
NDTTMI?2T NNIF CNALUMN STNRAGE
INChL=NWAY=-M*M
NOOMAX=MING( A2,INPG/M) - 3
FALL MARIN(R(TNRNK))
FNOMAT (/7% LP PRNPLEM DATA FOR THIS PUMN #
/% NDN=-GUR RPNAWS & 6
/% GlP=-PNWS * T6
7/
/% LNARTCALS * I6
/% TOYAL COLUYMNS* T4
/% MAY IN CNPFE * 16
/¢ IMYFRT FRFNY,* T6 * CVYCLFSH
/¢ MBX PYM TTME * FR ¥ SECONNS®
/% MAX CYCLES * IR ¥ TTEDATINNSH
/7777)
WRTTF(H,250) MuyL M ,MT,NCPMAX,INVF, TMAX ,KS
IF (INPG.GEL.2%¥M) ANTN 37515
NALL E90N2 (LNHLP-~TNSUFFTATENT  CSPACE STATED TN NWAY )
CALL ESCABE(AR({INRAKY)
CALL INVERT(R(INON))
CALL POIMAL(P(IOPN))
TYINTNY=(
CALL TNVYFRT(R(TIOPN)Y)
JOT=TNPG+[2T -1
0N 800 J=1,MT
CaLL INC(.J,8J,
NI =DOITIM,P(TIPT) ,A))
I0T=TOT-TNOR+
WOTTF(A,501) (J,NJ(J) MAMF(J),J=1,NT)
FNOMAT (*J3J VALUFS FNR FINAL SNLUTINN ANLUMNS*/(T10,£12.4,T13))
NN OPHYASE 2, NO UMARCPYNNFN NP NN FTEASISLE SNALUTTION
AANTTINY™
CALL MA27YT (P (TNen))

D-hl

26703673
2CC094LRE
20CG949g
20009%C0
20063510
20063520
2CL03530
20009540
2CCC955(
20009%60
26009 70
200035480
263C95990
20t09nCo
266C69k10
2CCCak20
2301496719
20G62964LYD
206C365¢
20CCe6(
200G6ae7r
2uCT9nR0
2t tu9e90
2609700
20009710
2angared
20339720
20009740
20009750
2CJCa7eC
20LCA770
20009780
20003790
20.09800

A




MYARZTNOTMANAHGS
AN ag) T=1,NVAR
IXCTY=TXX(T)

Y (I)=XX(T)
rAST==AFTA(IRAST)
oTTyYoN

FNn

D-45

2CC32391y
2CGg9820
2Ci09a)
2665984y
2CCCNASe
201C9460
20009875




T e o ’ T 3 o~ i - v““*]

FUNCTION BOUND(J) - e el —eim w20 009880
CNMMON /BOUNDS/ BOUNDS(100),IB0DS (100),NBDS 20009890
COMMON /17 M,L4MPL,M,NT, ICOST,IC,IPHASE ,JRHS,IPI - . -.-..20088099¢C0
COMMON /NAMES/ NAME(100) 20009910
----- PICKS UP BOUND FROM PACKED LIST,EITHER FINITE OR 10%*3S5_ . _.__ 20089928
BOUND=1.E70 20009930
IF(JGTNT) RETURNM . . e e e e e = I 200093940
IR=NAME (N 7100000 20009950
IF(IB.LE,0.,0R.IB.GT.NBDS) RETURN ) . o . .-200099860
BOUNND = ADUNDS(IR) 20009970
RETURN S 20009940,
END 20009990
D-L46
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SURROYTINE COLUMN(JICAL,B)

R VERSTINAN  APPIL 20-71

FOMMON  /MOYES/ THETA ,ANNY,NMAX, PPMLER ,QUALEP

AAMMAN /STATF/ JPNS, TRNW, JKNL 3 JOUT, TTRM, NREJ,NOTF,NDJIS
FAMMAN ZTOLS/Z DJTCL,ZERD,PIVTOL, “TNL,PERTAL,CERTOL
~AMMON /T/ M,L,MPL ,MC,NT, TCOST, 17, TPHASE,,JRHS, IPT
AAMMAN ZLIMS/ MAXTRY,NTRY, JNCNRE ;NCRMAX,NSCAN

ANMMNN /A7 ALDHAT101) /97 BFTA(1 1) /C/ SAMMA(101) /D0/
CAMMAN 7CORE/ JARFJ(101),JA(131) ,JBK(1:1),AJ(1330)
AOMMON /NAMES/ NAMF(1CO)

AAMMNON ZNJS7Z DD (L CE)

LAGTICAL BASIC,ATAND,NULL,KEY

PEAL R

KEY(T)=MOD (NSME (T)410) . EQe b

HOKT(J) =MD (NAME(J) , 1000001 /10

NELTAL(LIY)

Ce-=a=fHECKS FALS IN COPE, TF NNNE GETS SOME, IF SAME FINDS BEST

MTPY = 14NTRY

MAXTRY=NAIMAYX

IF( NTRY,.GT, “MAXTFY) 6HOTO 1
IF( JUNCORF.NZ,.0) GOTO 5
CHERK FN2 MNPE COLUMNS ON DISC
CALL NTSR(Y)

NTOY = O

NNJST=NNDJS

TF( UNCNPELSN.0) GNYO 10

nE-DDINE  YFRTORS TN CORE

JNRG = 1

M DOICING TF 2EJFFYS NP JUST POTCED DIST
IFI(NPEJNELD 0P, NTRY,FQ.C) GNTO 50

Ge====PRINT AUT SNLUMN

55

0N 4> J= 14JNCOPF
NI(I)I=NNT(M, R (TPT),AU(JUNRG))
JNRG = JNRG+M

NOW FIND SEST FOLIMN TN CN2E, NNM-AASIC AR aNUYNDED
NMAY=)

NNDJS=0

JoKTN={

OIKFY=3.

nn &0 J=1,JNCOPF
IF(JARFJ(J) «FN,1) GNTN 60
Jens = JA(J)
JTYPF=MND(NAMF (JONS) , 10)
TF(JTYPF,FN,2) GNTN AQD
TF(JTYPEEQ. L) GNTN 60
IF(JTYOF,.EN. D) GNTN &L
JOPKT=NPKT(J20S)

TE(JPKT ,F3,.,N) HLOTr 66
TEF(JPKT . FI,.JPKTD) ANTO 55
JKEY=KFYFNN(JOKT)

MEW DARKFT STAPTED, FINF KEY AND KEY PRYITE
IF(JKEY ., SQ.0) HOTN /Y
DIKEY=DJ(JKFY)

Jeox TNz JoKy

2=NJtH

20£100CC
2061001¢C
20010020
20L13C3C
2001006y
200190050
200100€0
2IN1dL7o
20010080
20013090
20¢10100
255135113
206c13124
2001013C
20£10140
2501J15¢C
20010160
2CC1017¢
20010180
20015190
2021320
20€10210
20€10226
28210230
20610324C0
200610250
20010266G
2001027¢C
2ec1G2RG
20010290
20C1G03¢€C
20015310
20014032¢
20C1C¢37C
200103400
20010350
20014360
29610370
20611380
20010320
2CH1CLLa
20C106130
2001042¢C
20010630
20¢C1)440
20919456
20010460
2001n470
23013483
20513490
20€10500
20010510
236G1152¢
238613853C
2061054G
20€C10650
200125F0

~




Y

IF(JTYPE.EQ.3) D=-DI(D) 20010570
IF(JPKTNELQ) D=N=-PIKEY_ _  _ __ _ __ .. __. . ._ 20010580
IF(D.LT.=ZERN)Y NDJIS=1+NDJS 20010590
IF(D.GE., IMAX) GOTO A0 Lo . 20010600

oMAX =D 20010610 3
JeoL = J . ei._.._ ..200106210
650 CONTINUE 20010630
NCNRE=JNCORE . _ o — .. 20010640
Co=m== PESTNRE COUNT DF NDJS FROM CHECK IF JUST DONE 20010650
TF(NTRY.FQ.0 AND. NT.GT.NCRMAX) NDJS=NDJST . ._ . 20010660
IF( DMAX.LT,-0JTOL) GNTN 70 20010670
Secee- CURRENT COLS NO-GNOD, QUIT IF THESE ARE REST L o 20010680
TF( NTRY.EQ,0) GOTO 100 20010690
GNTo ) el e ...200107D0
c 200107190
C-----RETURN WITH COLUMN INDEX . .. .. _._. _2uotoran
70 RETURN 20010730
c . 20010740
Co=--= NO GOND COLS, OPTIMUM 20010750
100 JcoL=Q L _ X e el . 2CL41076D
Comem= SAVE 0OLD COLUMNS : 20010770
JNCOPE=NCORE _ 20010780
PETURN 20010790
c _ ...200108¢00

END 20010810

D-48
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SHARPNUTINE NISC () 20n10820

PEVISED 107714 207211830
Jm———- CHECKS DISK FNAR PNLUMMS, ACCFOPTING 1/NRCY, TF NOT ALL TN Cn°F, 203513A43
PETUPNS  JNTNRE FOLUMNS AND PRICES, 0P JNTOPE=C 20010850
Tee——- DACKFTS AN TN RF TNTEO-MIXFN WITH SOME LOSS NF FFFINIENCY 20610460
NyYs TN MULTIPLF XKFY SEA?MHES 23213879
COMMNN /TI/7 MLy ML JMCyNT,ICOST,, I, TPHASF ,JPHS, IPT 200198R)
CNYMON /STATEZ JONS, TROWZJCOLyJOUT, TTRM,NREJ,NPIF 4 NDJS 20C1GCR%0
CAMMNON /TILSZ DJTOLL7EINGPIVTIL, “TNL ,PFRTALL,NERTNL 20C0149CQ0
CAMMNN  /PACAMS/ TMAX, TTNTNV, TNVF (K1 ,K2 4K 3, Ky ITNCHK 290123912
COMMNN /L TMS/7 MAXTRY ,NTRY, INCNORPFE ,NCPMAY ,MSOAN 20010229
CAOMMON /COPE/ JAPF J(101),JA¢1031) ,JAK(L 1) ,A0(112T) 20015930
COMMAN /2ASTS/ IRASTS(101) ,KFYS (L) 20010940
COMMAN /NDJS/ NJ(100) 2071395)
TAMMON /NAMES Y, NAMT(100) 205109F)
TNTEGE? PKT,PKTD 20010970

CEAL 3(1) 20010970
LOGTCAL RASIC,ATAMD (NULL 4NHFK 200104990

NPT (J) =MAND(NAME(J),100703) /713 2003100
MULL(T) =MND(NAME(T),10).50.0 20211410
20011020

----- SHECK FNR AN TNVFPY ( TTRN,GE,TTNIMY) 2hr011030
TALL INVERT(") 2011649

: 20{116%D
----- ALL TN CNRE, NCOMAYX SEY IN L°P 200110590
IF( MT.LT,NPMAX) GNTN 200 20011070
----- ACTEPT 1 CNL/NRCH CNLS, 8FST AT IneG, NZW AT JUNPG, (TCOL,J"NL) 23011589
NACH=NT/NCPMAX/4+1 205112399
NNJS=PKTN=JNCNRE=C 2Cl111(0
JIRG=( 20r11110
JCcnL=1 23111280
INRG=M 20011130
IcoL=2 20011140
MNANRE =D 20011150

cALL  TNPNAS(JNT) 200111¢9
NRBCHS = (NT¢NQCH=-1)/MPMH 200111730
200111A0

N 1005 JBTH =1, MACHS 26611190
pJdoLn = 1,35 200117200

nn 17 JFRHz 1 NRFH 20011213
----- AATCH CYOLE, NEYT COLUMN MY 20011220
JNT= {+MAN(JMT L, NT) 20011270
JTYOFE = MNONINAME (JNT), 1) 20011247
----- SKTP NyLL, AASIC MR KFY MNLUYNS 20011250
TE(JTYOPEFQR,2) GNTO 100 20C112F0
IFCJTYOF EN, L) GNTN 100 20011270
IFCJTYRE FD. M) 50TN 109 2001128
27011270

----- TF IM A (UR PACKEY, GET KEVY 200113C0
PKT= NDKT(JNT) 20011310

IF( KT ,F],0 )y 6070 20 20011320

IF( OKNT,EN,PKTD) (AP 20 200611330
----- 1JSF BN UNUSED KFY <SLNT 200113460
JKFY=KFYFNO(L) 2CC1135¢C
TRFJKEYJNF QY 60OTN 15 20011360

1N HENPCZ L #NCNRE 20011376
JKEY=NrNDF 29011370
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15

c
Comema
20

100
c

c

999
1000
110

C
C-----ALL IN CNRE CASE,

2350

c
250

300
c

Co====DIAGNNSTICS

500

KORG=s M®JYKEY~-M

CALL INPCKD(KEYS(PKT)/100,AJ(KORG+1),JKEY) . . _

NJ(IKEY)= DOTS(M,B(IPI),AJ(KORG+1) )
PKTO=PKT

N4 GET CILUMN
CONTINUE

CALL INCUNT, AJ(JORGH+1), JCOL)
gJ(JCOLY= DOTS(M,R(IPI),AJ(JORG+1) )

AND DJ. .

CNRRECT FOR PACKEY AND BOUND EFFECTS
DJNEW = DJ(JCOL)
IF(PKT,NE.O) DJNEW =
IF(JTYPE.EQ.IVYDJNEW ==DJNEW . .. .
IF( DJNEW,LT,.-ZERPO) NDJS=14NDBJS

DJNEW - DJ (JKEY)

SELECTTYNN STAGE INTEPCHANGE BEST FOR NEW

IF(NDUNEW.GE.DJINLD)
DJNLD=NJINENW
I=ICoL I I
ICOL=UCOL
JCoL=1
I=10RG
IORPG=JORG
JORG=T

6070 100

CONTINVE .- R _—

IF( DJOLD.GY.=-DJTOL) GOTO 999

PRESERVE THE BEST
JNCORE=1+JNCNRE
NCORE=14NCOPE
ICOL = NCORE
IORG = MFICOL-M
IF( NGNRE.GE. NCPMAX) GOTN 110
CONTINUE
CONTINUE

IF(UNCORE.NE.0) JUNCORE=NCORE-1 .. _ . _

60T0 S00

REAN ANDO PRICE ,
IF( UNCORE.EQ.0 ) GOY0250

JNCNARE=(

GOTO 500

CONTINUE

JORG=0

DO 300 JNT=1,NT

CALL IN(UNT,AJ( JUNPGH+1) ,JNCOPE+Y)
TFC NULL(JNT) )GOTN 300
JNCOPE=1+JNCORE

DJ(UNCORE) = DOTS(M,B(IPI),
JORG = M+JORG

CONTINUE

G0T0 5090

IF K323
CONTINUE

D-50

AJ(JORG+1))

20011390

e e —— 23011400
20011410
20014420
20011430
20011440
20011450
- 20014460

A

20011470
270114380
20011490
.- 20011500
20011510
c— - 20011520
20011530

- .. 20011540
20011550
20011560
20011570

—.. 20011580
200115940
20011600
20011610

— - 20011620
20011630

- e e..20011640
200116590
20011660
20011670
20011680
20011690

v —m....20011700
20011710
20011720
20011730
20011740
20011750
e —m—20011760
20011770 i

-. 20011788 '
20011790
20011840
20011810

i -—--201011820
200611830
20011840
20011850
20011860
20011870
—20011880
20011890

- 20011900
20011910
20611920
20011930
20011940
20C0119%0
20011960




s
A

IFC MAN(KI,23) NE,C ) PETURN

2101197¢

WRITE(h,6501) (JACY)y DJCJ), J=1,UNCPEE ) 20011989

531 FARMAT(® DISC=PROVINFN®/(B( IS5, F15.2 )) ) 200(119ap

SETUPN ) 200120¢C0

. cND 20012010
K
¥
|
i
4
|
!
i
i

' D-51




100

200

FUNCTION DOT(MeXpY¥Y) 20012020
INNER PRMUCT OF X AND Y 20012030
DOUBLE PRECISION Sum™ e .. 20012040
REAL X(1),Y(1) 20012050
SUM=0,0 e _. .. 20012060
DN 100 I=1l,M™ 20012070
IF(Y(I) .EQ.0.0) GOTO 100 o . - 20012080
SUM=SUM+X(I) *VY(]) 20012090
CONTINUE 20012100
DOT = SUM 20012110
RETURN ... .20012120

20012130
SINGLE PRECISION VFRSINN FOR _SPEFD . e o, ..2D01234D
ENTRY DOTS 20012150
nnT=0.0 . _ . 20012160
DO 200 I=1,M 20012170
noT=00T+X(IY*Y(]) .- 200121840
RETUPRPN 200121990
END S . o - e e . _200122C0

D-52
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SUYRCANTINE FCSTAPE (A)

=GR YERSTNN AORTIL /7Y

CNMMNN /DARANS Y, TMAX , TTNINV, INVF ,K1,K2 43K 7, K4,KS
CAUMAN JLTMS/ MAXTOY (NTOY , JNFORE ,MCOMA X, NSTAN

TOAMMAN ST/ M L MOL (MR T, INNST  T7,TPHASE ,JPHS,IPT

CAMMNY /PASTSY/ INASTS(1i1) ,KFYS(1C1)

FOMMAN /NMANES/ NAME(100)

COMMOAN /A7 ALPHACIC1) /R/ RETA(L71) /07 SAMMA(LCTY /D7 NELTA(LCY)
~AMMAN /ONRE Y JAPFJ(L01) y JACLJ1) ,JB8K(101),4)(13C0)

fAavMaN /nys/s NJeerny

NATA AALPHA/SHALOHAY JARCTA/LHAFTA/ AGAMMB/SHAAMMAY/ JADT/PADT/
DATA  AJAREJ/SHIBPFI/ JAJA/2HIA/ , ANBMF/ LHMAME/ , ARASTS/GHBASTSY/
NATA ANCLTA/SHNFELTAZ ,ANY/2HNY/, *KFY/IHKTY/

~OMMNAN /HS/ OHS(IDN)

NMOKT (J) =MOD(MAME (J) ,1C050L) /1)

~ALL MFSSG(LIHESFAPEN AFTED NHMD OF LD SYSTEM )
WOTTE(R,T) ANAMC

WRITE(A,2) (NAME(J),J=1,NT)

WRTTE(AR,3) ARAST®S

WRTITE(R,2) (TRASTS(J) ,Jd=1,M)

WOTTF (A, ) AKFY

WRTTF(R,2) (KFYS{T),T=1,0L)

WweTITF(hR,3  AJA

WRTTF(R,2) (JA(J) 1 J=1,JNCNPE)Y

WRTTF (6,3 AJAPTY

WRTTE(6,2) (JAPFJY (1) ,J=1,JNCORTY

WRITE(A,3) AALPHA

WOTITE(H,1) (ALPHA(J) ,J=1,M4PL)

WOITF({6,T) AAIFTA

WOTTF(6,1) (RETA () ,J0=1,MPL)

WOTTF(A,3) AGAMMA

ARTTE(A,1) (GAMMAC ) 4 Js1,M)

WOTITE(AR,?) ADPTLTA

WRTTE (ALY (NFLTA(IY b3t M)

WRITF(5,3) ANy

WOITF(h,1) (MY (J) yJ=1, INCOEY

FAPMAT (1H 4,10F12,5)

FASMAT (14 ,10T12)

FIPMAT(140,41))

CALL 48DPNYT(R)

CANSFE A UMD

1=N

WRTTF(TY 1

QETUON

ENO

20012219
26.122273
26012279
2pLy22up
2901?2250
2001226RL
22012279
2GC122+8¢C
20012290
2.0122 ¢
2612310
2601232¢
2001233¢
2L0123L8
222123%L
200123mC
20012370
2021238
2J)C122ay;
2C0124CC
20u12610
20712462
2071267
2001244¢C
20C1745C
20012L6C
21012473
20C0124°¢
201012400
20712679
20512510
2061252¢
20012570
2271725460
20.12555
20C125¢FC
20012570
22:C125P9
2rg12s59)
200172600
2.01261¢
22712620
20.12687¢
21217660
2CC126°5¢




/

- 1
SUBROUTINE EXITS 200612660
COMMON / CV7 7/ NPHASE ,NF1,CFX,I00T,NOP,NNPS,NENXZ 20012670
C----- ORIMAL CALLS THESE ENTRY POINTS AT THE END OF EACH PHASE _ 20012680
e S T 20012690
ENTRY OPTH e - 20012700
NPHASE=1 20012710

RETURN - e —— 20012720 ]
Comemevcecncecnccnna cemonaa cemececcecee———- meceecccrcces- Seecsecccecrcacca~=2(0012730
ENTRY 0PT2 - - 20012740
NPHASE=2 20012750
NF1 = 1 - e . ..20D12760.
CALL STATUS(4OHPPIMAL--END OF PHASE 2--0PTIMAL ) 20012770
RETUPN e o = e e 20012780
Covovomac=~ erecceccccen—a seeececnccene= e el seeccccceccccccecacacna 20012790
ENTRY UNBND 20012800
NPHASE=Y 20012810
CALL STATUS(4QOHPRIMAL--UNROUNDED SOLUTION 28012820
RETURN 20012830
Cosecomccecccm- seesesscceccoo=- iatbebuinded it TTETIISSIITITIIoonsz=ce=20012840
ENTRY NOFEAS 20012850
NPHASE = § - o 200128610
CALL STATUS(4OHPRIMAL-=-NO FEASIBLE SNLUTION ) 20612870
RETUPN 200128840
Covomrmmacewa= el b il bl Dt cemeececcsecce- ~memecmeeeeceecacac20012890
END - - oo e .. 28012900
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SUARNUTINE FFASCH(R)
Ce=====G4yR YEOSINN A4PRIL/71

Ce=m-= GIVEN CHURRENT TNVFPSE 3, OHS, KFY AND ANUNNS TN GAMMA
Commm-m COMBYTES SUPPENT SOALUTTIAN BETA, %0, NF [NMFEASTALES NPIF,
Cmmmo- IF QcTA INFFAS, APNS ARTTFICTALS ANN RFYERTS TN PHASE-1

£NMMAN  /DAAMS/ THMAXY (ITNINV, INVF ,K1,K2,K3,K4,K5
fAMMAN /STATE /7 JONS, TRAW, UNOL,JNUT,TTRPNNRE J,NBTF,MNDJS
fOMMNN /BASTS/ TOASTS({131),KEYS(1C1)

SAMMON A/ ALDHA(IC1) /787 BETA(1{1) /T/ SAMMA(101) /D/ DELTA(1N1)

CAMMNAM T/ MLy MOL MR NT L IANST TN, IPHASE ,UPHS,TPT
ro4aMnM /nneE/ JACPFTJ(101),JA(101) ,UAK(1L01),A0(1020)
COAMMON /TDLSYZ NJUTOL,7ZFR0,PTVTAL 4 "TOL PR TNAL ,DERTNAL
COMMON /RNUNNS/Z 2OUNDS(L00)Y, T30S (10N) 4, NRDS
CNUMMNAN /NAMES /7 NAME(1(0)
CAMMNN /PHS/ RHSI100)
LNGTINAL KEY
PEAL 3(1)
MOKT(E) =MOD(MAMF(T),103003) 7.}
ITP(JY=MND(TIASTIS(I),100)
KEY=,FALSE.,
0N 10 T=14M

10 NDELTA(T)=0.N
DFLTA(M)=1,.0

C-=--- CAMPYTE ESFECTIVE ©HS TN GAMMA USING KEY + R0UNDS ALRFADY

0N 20 T=1,M
20 GAMMA(T) =¢GAMMA (T)+PHS(T)
Coww=- CYOLF FLEMENTS OF SNLUTTNN
NOTF=}
SUMIF=0,
ANNY=1,.,F7C
INRG=1
MM] =M
No 103 T=1,MM1
SUM = DONT(M, R(INeR), GAMMA )
RETA(T) =SUM
TORGL= MeINRG
JOUT= I3ASTS(T)/71LC
1F(Mans,FN,JY GOTN 50
foemee-- CHENK XJNUT LESS THAM RNUYND
ANNy = RANUMDLJNUTY
TF( SUMLE.RNNJ+7FPN)Y (NTN 5
C=-==-=NUND VTOLATED, °PFMAVE ANUNN ANN TPEAT A5 INFFAS XJOUT
IF(MAN (K3, 13) ,FO.0) WRITF(R,101) T,JNUT,UM,ANDJ
CALL SFTAND (JNUT)Y
AETA(T)Y=FTA(T) -AMDJ
GNTN R0
Com===fHESK XJNUT PNSITIVFE FNR NNN-FRETM ONKS
50 IFC 1709 (MY .FQ.7 ) 60TO 100
TFL OFETA(I)«GFL=7CEPN) GNTD 1))
C-====-INFEASTALZ, AND ASTIFINTAL TN KTLL EPPN” AND PTVYNT IN
IF(MON(KTI,13) ,EN,C) WRITE(A,101) T,JNnUT,<UM,8NNY
55 CONTTINUE
CALL SETAMNA(-JNUT)
RETA(T)= -BFETA(T)
69 MOTF=g#NPIF
Jev =g
TE(UNIT LLELNTY) JovIT=MPKT (JNUT)

THERE

2nei12110
2G601292L
200129130
20012940
200129¢0
257129610
20012973
20L129R0
200129290
20013000
20013210
20013020
20013030
26013040
20013050
20013060
2nnq407N
2rr1328p
20013C90
20013100
20013110
20213120
20013130
260173140
20C13150
200113160
20013170
20313189
20013190
200132(¢C
27r1321¢0
20i1322¢C
200132335
20013240
20013250
20013260
2901352790
200132280
20017290
27.132(¢C
20013310
27013320
20013330
2001133069
20213350
20C133¢0
20013370
20013340
29013390
2001610
23t13u10
2n013620
20013430
2CC13440
26013459
20013460
20013470

AN




7/
TF(JPKTNE.0) KEYS(JPKT)=KEYS(JPKT) -1 20813480
SUMIF=SUMIF¢BETA(I)_ _ S e et . 20013490
TBASTS(T)=100%(100+JNUT+NT) +MOD (TBASIS (1),100) 20013500
DELTA(I)= =1, - o . 20013510
IF(JOUT.GT.NT) DELTA(MI=¢, 20013520
CALL ®IVNT(I,R,DELTA) o . . e ... 20013530
DELTA(I)= 0. 20613540
DELTA(M)=1, . : e : -2D013550 :
IF(KEY) GOTO 150 20013560
100 CONTINUE _ 20013570 :
101 FORMAT(® INFEAS=-RON®IS® COL*IS* VALUE®E12.4* BOUND*E12.4) 20013580 :
L=-=~=CONSTRUCT COMPLETE SOLUTION FOR KEYS 1IN BETA(M+1)aess .. . 20013590 i
TF(L.EQ.0) GNTO 151 20013600 :
BNDJ=1.E70 . e . me.20013610 i
KEY=,TRUE, 20013623 ;
DN 150 K=1,L . .. 20013630 <
C-----CHECK PACKET HAS RASTC CNLS 20013640
SuM= 0.0 20013650
N3 = MOD (KEYS(K),10C) 20013660
IF(NR LEQ.0 ) GN ¥0 115 e e e....2001367
Coee-- SUM RASTC COL VALUFS IN PACKET K : 20013680
DO 110 TI=1,M L . 20013690
Jons = TBASIS(I)/1C0 20013700 !
IF (NPKT (JPOS) .EQ.K) SUM=SUM+BETA(I) : 20013710
110 CONTINUE 20013720
115 BETA(M#K) = RHS(M#K)=SUM_ _ . _ - ... . ._.__ 20013730 ,
TF (RETA (M#K) o GE.-ZERN) GOTO 150 20013740
C-==-- INFEASIALE GUB, MUST BE ESSENTIAL, CHANGE TO BASIC ROW I 20513750
JOUT=KEYS(K) 7100 20013760
IF(MOD(K3,13) sEQ.C) HRITE(6,111) K,JOUT,SETA(M+K),BNDJ . 200137780
111 FORMAT(* INFEAS--GUB*TS® COL*IS* VALUE*E12.4% ROUND*F12.4) 20013780
CALL KEYCH(JOUT,I,® . s e e - ._20043790
607N 55 20013800
150 CONTINUE : 200138190
151 CONTINUE 20013820
C--=--=TNTAL INFEASISILITY 20513832
BETA(M) =0, 20013840
D0 160 I=1,MM1 e e — - 20013850
TF(TRASIS(I) /100.LE.NT) GOTO 160 20013860
BETA(M) =BETA (M) -RFTA(T) : 20613870
160 CONTINUE 20013880
Cowmmm INDTCATE PHASE 1 20013890
TF(ABS(RETA(M)) .LT.CTOL) GOTN 206 20613900
IOHASE = § o .__20013910
IF(MON(K3,13) £Q.C) WRTTE(6,199) SUMIF,BETA(M) 2613920
199 FNRMAT(* TOTAL INFEASIBILITY®E12.4* PHASEL COST*E12.4) 20013330
o ADJUST 30ST POW IC AND ORIGIN IPI 20013940
200 IC = ICnST . 20013350
IF(IPHASE.EQ.1) TC = M 20013960
IPI=1+M*IC-N o — = ... 20013970
o PHASF 1 COST IS FQUALTTY ZERN IN PHASE 2 20013980
T9ASIS(M)=100%( IRASIS (M) /7100) _ . 20013990
IF (TPHASF,EN.1) TAASTS(M)=TBASIS (M) +3 , 20014000
PETUON 20014010
END 20014020
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SHARAYTTME INVFRT (R)
-GUR VFRSINN APPTL /7%

COMMAN ZRJUNNS/Z 2NUNNS(130),18N0S(120) 4 NRIS

ROMMAN /STATFE/ 0N TRPNW, JOOL ,JNUT, TTRN NPE J NOTF MNYS
CAMMNAN /TALSY/Z QJTAL,TERPN,PIVTAL ,"TNL,,PFRTAL,,DESTOL
FOAMMON /OARAMS/ TMAX, ITNTINV, INVF (K1,K?2,K 3, Kl TTNFHK

MmN /AASTC/ TARSTC(101) ,KEYS

coMMNY /87 AL OHA(1(1) /R/ BFTA(1 1)
COMMON ZLTMS/ MAYTPY  NTRY, JUCARF (NLRMA X, 1STAN

COMMON /T/ MyLyMOL M NT, TCOST, TM, TOHASF,J2HS, IPT
AOMMON /RORE/ JAPFJY(101) 4 JAL1]Y) JUAK(L 1) 80(L,00)

COMMON /NAMES/ NAMF (100)
COMMNN /O4S/ PHS(1(()

DEAL R(1)

INTFGED PKT,PKTN

LNGTRAL RASIC ,ATAMN

TTP () =HMND(IRASIT(J) ,100)

MPKT (J) =MAN(NAMF (J) ,1C0000U) /10

INVFEPTS CUPPFNMYT PACTCT YECTNPS ANT ANJUST™ £0P RAUNDS

IF(TITRNLLT,IT NINMYVY SETUSN
CALL MESSG(LLHTMYFPY

fe=====TTERATINN NF NEXT TNVF@T

O

C=====SET FOLUMN J KFY TN PACKFT K ANND RTNAUCE COUNT NKM

0

5

19

TTHTNY=TTINE INVF

TF(L.SQ,2) 50TN 1R

CAYYNT MTSRING KEYS TN NKM AND CLEAR RASTT TNUNT

NKM =N

N0 5 T=1,L
K=KFYS(T)/710¢C
IF(K.,CN.%) NKM=NKM+1
KEYSCI)=103*%K
CANTINUE
TF{NKM,CEN,0) 6GNTN 15

(1g1)

/C/7 GAMMA(L1Q1) /D7 NTLYACLILL)

FIPST SNAN BASTIC TOLS FNR «FY CANDINATFES

JTAG=2

CANTINUE

NO 10 J=MC,NT

K=MPKT ()

TF(K,7N,0) (NTN ¢
JTYOF=MAN(NAME (J) ,210)
TF(JTYPENFE,JTAR) AOTO 10
TFIKFYS(KY /71 CO.NEL.CY GNTO 1P

KFYS(K) =100*J

CALL SETKEY(J)
NKM=NKM~1

CONTTNUE

IF (NKM,EN, D) 6(NTN 18
IF(JTAGNEL2) GOTN 11

f=====NNW EXAMINE FRFE FNOLYMNS

11

Jran=1
6NT0 K
CONTTIMUE

CALL EPPNR(LIHTMYIRT-=SRYCRAL KFYS UNMAPKEN-DATA £OBR,

TALL ESCAPE(R)

N'YJLL BASTS EXCEPY FNOP FOFE PNWS

SAVTING
D=57

TYPES

200140720
204140l
22014050
20014CF0
20C14076
2CL14LRD
2uG14390
20C141(0
20C16110
25716129
25.14130
20714140
2001415,
2PN14L4160
2C014178
23514196
200141°C
20014210
20014219
25114226
20C14270
20014240
2CL142F20
20014260
2914279
20014270
20¢1420]
2016200
20014310
20014320
20216330
2001464340
20014350
200143¢€0
2081464370
2C0143K10
20014399
20014400
200L164610
20014426
20014430
20014440
20714450
20C144R0
2CC14470
20014480
21.164409°0
2CC1465(0
2CC14510C
26614520
2331u57]
20C14L5L(
260145
20C1LSA]
2C 1472
2C0145R0
200146590




15 CONTINUE 20014600
10RG=] e e e e e —— - 20014610

DO 20 I=1,M 20014620
GAMMA(TII=0.0 _ e - 20014630
ITYPE=MND(IBASIS(I),1C0) 20014640
IF(ITYPE.NE.3) TPASIS(I)=ITYPE . e e o~ ... . ..20014650
Commm- SET UP UNIT BASTS AND ZFRN RHS 20014660
00 19 J=1,M . e e . -R0 014670

19 B(IORG+J)=0, 200146R0
B(IORPG+IV=1,0 : e 20014690

20 TORG=TORG+M 200147C0
Coeme== RESTORE P4ASE1 LOGICAL . _ .. . .20014710
TBASIS(M)=100*MC+TTYPF 20014720

c . . : . . .. e e e e 20014730
C-=m-- CYCLE COLUMN NAMES, KEY COLUMNS 70 KORG, NTHERS T0 JORG 20014740
JNRG=M* JNCORE L 20014750
KNRG=JORG+M 20014760
Co===-- PKT IS CURRPENT GUP PACKET, PKTO IS PACKET NF LAST KEY 20014770
PKTO=0 20014780

DO 200 JNT=14NT . et e e . 200116790
JTYPE= MOD( NAME(JUNT),10) ) 20014800
TF(JTYPE.LE.1) GOTH 200 o 20016810
C-----GET THIS BASTC/ROUNDFD/KEY COL Tn CORE 20014820
JPOS=JNT . 20014830

30 CALL IN(JPOS,AJ(JNRG+1) ,INCORE+1) 20014840
PKT=NPKT(INT) e e e e e . 20014850
IF(JTYPE.GE.3) GOTO 150 20C14860
Coom-- BASIC COLUMN, IS KEY NEEDEN . . . . 20014870
IF(PKT.EQ.0) GNTN 12C 20014880
IF(PKT.EQ.PKTOY GNATO 100 . o 20014890
Covm-- GET KEY AND RECORD 20014900
CALL INPCKD(KEYS(PKT)/100,AJ(KOPG+1) JNCORE+2Y _ __ ___ . 20014911
PKTO=PKT 20014920
Coo=-- REMNOVE KEY COMPONENT FROM COL - 20014930
160 09 110 I=1,M 20014941
1180 AJ(JINRG+I) =AJ(JORPG+T) ~AJ(KOPG+T) - . e e . ..__20014950
C----=-TRANSFOR™M TN CURRFNT BASIS 20014960
120 INRG=1 . e e e e . .- 20014970
DO 130 T=1,M 20014980
ALPHA(I)I=DOT(M,B(INRG), AJ(JORG+1)) .. ... 20014990

130 INRG=TORGHM 200150¢00
C----~FIND REST ROW TO PIVNT e .. e0p1so10
TRON=( 20015020

CALL PIVOT(IROW,R,ALPHA)  _ - . - P 20015030

IFC IROW.EQ.0) GNTO 200 20015060
Crem=- INCRFASE COUNT OF BASIC COLS IN PACKET - e 20015050
IF(PKT.NE.0) KEYS(PKT)=KEYS(PKT) +1 20015060

GOTN 200 . - - . 20015070

c 200150R0
C---=-=-PICK UP ROUND OR PHS OF PACKFET_ L —— e . - 20015090
150 TIF(PKT.NE.Q) GOTN 155 200151C0
BNDJ=BOUND (JPNS) .- - 20015110

607N 156 20015120

155 BNDJ=RHS(PKT +M) - 20015130
156 0N 160 J=1,M 20615140
160 GAMMA(J) = GAMMA(J)- AJ(JORG+J) *RNDY e e e ... 200115180
200 CNONTINUE 20015160
c - 20015174
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lags 3

AOMOLETE AASTS WITH APTIFINTALS
CAYNT LOGINALS T™ UL

JL=0

nn 210 I=s1,M™
TF(MAN(TIRASTS(T) 10 () JNEWJ) JLJL Y
TE( INASTIS(I)Z1C{.NE.C ) 6GNTN 21°
IF(MAD(TRASTS(T),100) NEL1) GATN 206
MAKF A LOGICAL RASTC INSTFAD
1RASTS(TI=100%JL+TRASTS(])

5I7T0 210

CONTINUF

TRASIS(II=4CC*(I+MT) +TAASIS(T)
CANTTMUFE

ANN ARTTFIATALS NEFDTN

NN 220 T=1,M

NELTA(T)=0,N

neLya(My=1,0

nn 2640 I[=1,M

TF(IRASTIS(I)I Z710C.LFNT) 607D 26L
ANE MEENED 2NW Y

NELTA(TIY=1,.0

I1nefn=1

nn 230 J=t.™

ALPHA(JY= DAT(M,a(10°6G) ,DELTA)
INRG=TNPA+M

NELTA(T)=0,.0

SALL OTVNT(I,9,8L0PHA)

~CANMTTNUE

NAW JSE P AND GAMMA TO GEY SOLUTTOM T ASTA
raLL FEASTHIR)

PETUPN

~ND

26C151¢AC
20015190
20.1%272
20015210
20015220
20615270
20L1524L3
20£152¢%0
?00152¢C
20015270
2no15280
20i1629¢
200153030
20015310
20015320
20415323
2371534)
20£15350
20C1513F0
20515372
20:15380
2cCiv3al
?00154C0
23015413
20715420
20015630
20015440
255316455
2Ji15LE2
203156470
23{15uA0
20015400
29u155(13

~




SURRQUTINE IN(KNL, ALPHA, NAME) _. . _ .. .. _ e .—0. 20019510
Ceooo=-- GUR VERSION--APRIL-20-1971 20015520
C===-=--WRITES TWO FILES OF A MATRIX TO DISC IN STRAIGHT OR PACKED FORM20015530

COMMNN /FILES/ TA1,TA2,IMAP 20015540

COMMON 71/ MyaLoaMPL MO ,NT,ICOST, I, IPHASE,JRHS,IPT o 20015550

CNMMNN /RDHTYP/ TPOWTP(101) 20015560

COMMON /LIMS/ MAXTPY,NTRY,JNCORE,NCRMAX,NSCAN. . . __ 20018870

COMMON /CORE/ JAPEJ(101),JA(101) ,JAK(101),AJ(1000) 20015580

DIMENSTON ALPHA(1),ID(100),0(¢(103) 20015590

COMMON /87 ALPHB(100) 209156C0

DATA ZERO/1.E-10/ : . - 20015610
c 20015620

ENTRY OUT . L - e e e 20015630
Comeemcrccccnne- ~=T0 DISC FILES TA1/IA2 20015640
c 20015650

IF (KOL.GT.1) GOTON 10 20015660

REWIND IA1 20015670

PEWIND IA2 20015680

KNL1=KNL2=0 o e cim e . ---.20015690
c - 20015700
Comom- STRIP GURBS AND PACK FOR THWO FILES 20015710

10 J=K={ 20015720

DN 20 I=1, ™ . 20015730

IF( IROWTO(I) ,EQ.L ) GNTO 28 20015740

J=J+1 o . U ——- 1§ |k LY 43 ]

ALPHR(J)=ALPHA(T) 20015760

IF(ARS(ALPHAC(T) ) LT, ZERM GNTO 20 20015770

K=K+1 20015780

IN(K)=J 20015790

D(K)=ALPHA(T) 20015800

20 CONTINUE ; . ; - e e e—m . .. ...2DD015810

NAME=KOL 20615820

WRITE(TIAL) KOL,NAMF, (ALPHB(I),I=1,J) 20615830

WRITF(TA2) KOL,NAME, Ky (ID(T) ,O(I),I=1,K) 20015840

RETUON 28015850
c 200158+0
c R - - . et e - ... 20015870

ENTRY 1IN 20015880
Coevmmconocccna- FOR NOPMAL COLUMNS FROM DISC I1Ag 20015890

D0 100 JUNT=1,NT 20615900

IF(MNN(KNL1,NT) .NE,0) GOTO 110 ..2001%910

99 REWIND TIAL 20015920
REWIND IA2 e - C e e e e e ——-.— 200189930
NSCAN =14NSCAN 20C15940

110 READ(TAL) KOL1,NAAM, (ALPHA(I),I=1,M) 20015950
TF(KNL.LT,KNL1) GNTN 99 20015960
IF(KOL.EQ.XKOL1) GOTO 101 - - 20015970

100 CONTINUE 20615980
GOT0 300 . .- S .—-20015990

101 CONTINUE 20010000

C-----USDATE RECORDS AND TRACK DISC LOCATION IN KOL 20016010

120 CONTINUE 20016020

JCOL=NAME 20016030

JALJENL) =KNL 20016040

JAK(JCOL)= NAAM e = e e mee e .— . 20016080

JAREJ(JICNL) =0 20016060

RETURN 20016070
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¢ 20116580
c 23015090
ENTOY INPNS 29616100
Coe--- TN GFT THE INPUT FTLF BNSITINY 2C61H116
WL =KnL Y 20016120
OETUPN 20016123

c 2001614(
c 20015150
FNTRY TNPOKD 20C161€0

R i AUXTLIAPY FTLE FNR KEYS 205156174
DO Prd JNT=1,NT 20r15100

TF( MOD(KNL2,NT) . NE, %) GATO 199 20G16R193

195 ©cWINn TA2 20C162€4
199 PEAD(IA2) KIL2,NBAM,K,(ID(I),0(T),I=1,K) 20015210
TF(KOL.LT.KOL?2) GOTD 195 26u15222
IF(KNL2.72.KNL) GNTO 201 20016210

200 CANTINUE 20016240
601N 300 26615250

231 GANTINUE 230162F0
L UNPACK N TO ALPHA 20015276
N0 210 T=1,% 20C1R2A0

216 ALPHA(T)=(. 20016290
IF(K.E0.M GOTN {20 20016300

NN 220 I=1,K 20016310
J=IN(D) 20016320

220 ALPHA(J)=D(T) 20015330
6LATN 120 20016343

c 20016350
Co-ee- TOOURLF 20C16360
300 CALL FPPAR (LCHIN-=FNLUMN NOT LNOCATED TN NT PFADS ) 2061637C
TALL ESRAPE( 2 ) 20016380

END 26516390




10

- -

REAL 8(1) L o —_— 20016460
NPKT(J) =MODINAME(J),100000) /10 20016470
ITP(J)=MND(IBASIS(J),100) 20016480
20016493

INTERPCHANGE KFY WITH FIRST BASIC COL IN KEYS PACKET. . . .. .. .20016%0(
RETUPNING ROW OF NEW BASIC COL (NLD KEY) 20016510
JCALeK= NPKT (JCOL) e e _._...200418520
FIRST RASIC CNL 20016530
N0 10 I=1,M o 20016540
JKEY = TBASIS(I)/10¢C 20016550
IF(JKEY.GT.NT) GNTO 18 20016560
IF(NPKT (JKEY) EQ.JCOLPK) GOTO 20 200165790
CONTINUE . - . . __ 20p365890
CALL EPPNR(LOHKEYCH--ESSENTIAL PACKET NO BASIC COL S | 20016590
CALL FSCAPE 20016600
20016610

RE-DIFFERENCE RASIS TNVERSE TN MAKE JUXEY KEY .. 20616670
TROW = 206616630
JORG = M¥IRDW-M e — . ... .2001864p0
D0 30 J=1,M 20015650
B(JORG+J) ==R{JORG+J) 20016660
IORG = @ 20016670
DO S0 TI=1,M 20016680
IF(I.EQ.IRON) GOTN Sg 20016690
19=IRASIS(I) /7100 ~ _ . __.__29046700
IF(TR,GT.NT) GOTN 590 20016710
IF(NPKT(IB) .NE,JCOLPK) GOTO 50 20016720
00 40 J=1,M 20016730
BIINRG+ NI =BIINRGH+II=R(INRG+J) 203167430
INPG=IORGHM 20615750
, - - —_———— _ 20c16760Q.

NEW KEY IS NOW JKFY 20016770
CALL SETKEY(JKEY) 20016780
KEYS(JCOLPK) = 100%*JKFY+ MOD(KEYS (JCOLPK) ,100) 20016790
COL JCOL IS NNW PASTIC ~ 20015800
CALL SETBNB(JCOL) 20016810
IBASIS(IRON) =100*JCNL+ITP (IRNK) e ___.200G2882n
----- REARRANGE SOLUTTION 20016830
MBK =M+ JCOL PK . 20016840
SUM=ALPHA(IROMW) 20016850
ALPHA(IROW) =ALPHA (MPK) _ 20016860
ALPHA (MPK) =SUM 20016870

SUM= BETACIROW) : R o ... 2D015880D
BETA(IRNW) =RETA (MPK) 20016890

RETA (MPK) =SUM . 20016900

RETURN 20016910
END 20016320

SUBRNUTINE KEYCH(JNOL ,I20W,B)
-GUR VERSION APRTL/71

COMMON /17 MyL ,HPL MR NT, ICOST, IC, TPHASE ,JRHS, IP]

COMMON /BASIS/ IRASIS(101),KEYS(101)
COMMON /NAMES/ NAME(100)

20016400

20016410
. eggLe420
2001643¢C
.. 20016440

COMMAN /A7 ALPHA(181) /B/ BETA(131) /C/ GAMMA(101) /0/ DELTA(101) 20016450
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120

130

FUNPTION KEYFND (PKT)

raMMnN /CORF / JAPEJ(101) ,JA(101) 4, JAK(1C1),A0C2300)
COMMON /ZLTIMS/ MAXTPY  NTRY , JNCORE ,NCRMA Y ,NSCAN
nAMMON /NAMES/Z NAMF(109)

roMMny 7RASTS/ TPASTIS(101),KEYS(101)

TNTERED PXT

NPKT (T)=MAN(NAMF(T),1C0000C) /10

LIVFN DACKFT NO, PKT, FTIND TTS KFY IN Cn7E
TF(PKT,FN,0) HOTN 100

KEV=KEYS(PKYT) /71 (0L

NN 27 K=1,JNCNRF

IF(JA(K) EQ.KEY) ~NTN 3D

CNNTTNUF

KFEYFMO=Q

OFETU®CN

KEYFND =K

RPETURPN

FIND THE FIRSY KFY WTTH NO COLUMNS IN CORE FOP CKECK
DN 130 K=1,JMNOPF

JAK=JA (K)
JTYYPF=MNN(NAME ( JAK) ,10}
IF(JYYDPF NF, L) GNTN 130
JOKT=NPKT(JAK)

NN 120 J=1,JNCHPE

JaJ=Jacn
JTYPF=MAN(NAME (JAJY 41 D)
IF(JTYPE,EQ.4) GNTN 12]
IF(JPKT .EQNPKT (JAJ)) 6NTO 133
CANTINUS

nnYn 3¢

ANNTTNUE

KEYFND=)

DETON

NN

D-63

20016934
2001694(
20016950
20C169R1
26L16970
2CC1598(
2001/390
20ui7406C
20517010
20617C2G
20017070
27717440
20rC170%¢C
20017060
2001707¢C
20G6173RC
23u17090
200171(0

2017110
20017120
20017133
20C1714C
2CC1715C
20017160
2017179
210171R0
20(1714a§
20017200
2001721)
20GC17220
20017230
20017240
20C172%50
200172¢0
20617270
20017280

S




SUBROUTINE MA®IN(CRY 20017290
C-----GUS VERSTON APRIL 2G/71 20017300
Coeo-- ADDS SPECS FOR BNUND/BASIC/NULL /KEY VARTABLES AND INVERSE IF ORESE20017310
Cove=- NOTTINNALLY CALLEN BREFORE INVERY 20017320
COMMON /STATE/ JPCS,TRONW,JCOL,JOUT,ITRN,NREJ,NPIF,NDJS - 20617330
CNMMON /BASIS/ IRASTS(101),KEYS(101) 20017340
CNMMON /A7 ALPHA(101) /87 AFTA(1(1) /C/ GAMMA(101) /D/ DELTA(LC1) 200617350
COMMON 717 ML, MPL ,MC,NT,ICOST,IC,IPHASE JRHS,IPI 20017360
COMMNN /FILES/ TA1,IA2,IMAP 20017370
COMMNN ZINPUT/ZINPUT, INPUTH,INPYTN 20017380
COMMON /TOLSZ DJTOL,ZERO,PIVTOL,CTOL,PERTOL,0ERTOL _. .. . . ._2001739p
COMMON /NAMES/ NAME (100) 20017400
COMMON /BOUNDS/ "OUNDS(100Q),T8DS (1( ), NRDS e __ .. e2dr17810
COMMON /PARAMS/ TMAX,ITNINV, INVF 4K1,K2 ,K3,Kl,KS 20617420
RFAL RB(1) 20017430
DIMENSION CARN(S) 20017440
INTFGER NAMES(S) 2001745¢0
INTEGER PKT 20017460
PEAL NULL,KEE,INVERS o .. ... ... 20017470
DATA NASIZ/SHBASTN/,ATAND/SHATSND/,ENNER/SHEND 7/ ,ROWS/ALHRPONS/ 20017480
+ sNULL/ZGLHNULL/, KEE/3HKEY/, TNVERS/SHINVER/ 20017490
+ JREWIND /EHRFWIND/ 20017500
TTP(JY=MOD(IRASIS(J),100) 20017510
NPKT(I)= MOD(NAME (T),100000) /10 200175290
Covv-- SETS BASIC SOLUMNS AND LOGICALS. - _2ubirs3n0
CALL MESSG(LOHMAPTN ) 20017540
PEWIND TMAP 200617550
10 READ(IMAP ,11) TYPF1,TYPE2, (NAMES(J),J=1,4) 20017560
11 FARMAT (245,4110) _ 20017570

IF(MODIK3,3) JEN.O0) HRITE(6,12) TYPE1,TYPE2, (NAMES(J) 4J=1,04) 20017580
12 FNARMAT (X,2A5,4T110) _ . 200417590

IF(TYPEL1.EQ.RASIC) 6GOTO 30 20£17600

IF(TYPEL1.EQ.KEE) GOTN S0 20037610

IF(TYPE1.EQ.ATAND) GOTN 15 20617620

IF(TYPE1.EQ.NULL) GOTO 80 . 20017630

IF(TYPEL1.EQ. INVERS) GOTO 95 20C17640

TF(TYPE1.EQ.ENDER) RETURN = = e _._20017650

CALL ERROR(4OHMAPTN=--UNRECOGNIZED TYPE CARD IN DATA ) 20017660

RETURN 200176719
c 20017680
ffeeee- ADD AT BOUND COLUMN SPECS _.20017690

15 D0 20 J=1,% 20017700

ID=NAMES(S) L 20017710

IF(ID.EQ.0) 6OTO 20 20017720

ID=1D+MC 20017730

BNDJ=BOUND(ID) 20017740

TF(ANDJ.LT.1.EB8) GOTN §9 20017750

CALL ERPNR (LOHMAPTIN-~-ATBND COLUMN NOT ROUNDED IBDS/8DS ) 20017760

CALL DUMP(IBDS(1),IRNS(NBDS) ,2,BNUNNS(1) ,BOUNDSI(NABDS) 1) _ .. _ . . _. 20017770

GNTO 20 206177480

19 CONTINUE 20017790

CALL SETAND(IM 200178C0

20 CONTINUE 20017810

GNTN 16 20017820
c . o - e e e ... 20017830,
C---=--BASTIC COLUMNS ADDED 20017840

30

IF(TY2E2,EQ.RONS) GOTO K0

200178590

AN




7 4T J=1,4
TN=MAMER ()
TF{TN.FN0) GOTH uLC
TN=TN+MC

TALL SETANACIN)
COAMT TMYE

6OTN 10

ENTE? KEY CNLYMNS TF A GUR PPNARL M
TFIL.F2,M 5NTNn 21

NN BE T=t,b6

IN=MAMES(T)

IF ¢ ITN.=N.0 ) GNTN 10

IN=ID+MA

NYLT=MOKTCIN)

TF(PKT , FN,0) GNTN &5
JNUT=KEYS(PKT)Y/271( "

TFUJNUT NELO0) CALL STTKEY(=-JnuT)
CALL SETKEY(TT)

<FYS(PKT)=13C*T10

CONTTNUE

GNTN 1[0

CASTEC PNW=-CNL DATA FNRP FNTRY JF POW LQGRINALS
nn 70 dzi.b

TN=MAMES(J)

IFCIN,E1.0)50TA 71

TALL SETONT(IN)

TONTIMUF

6NTN 1

SFY NMULL COLUMNS
nn ay J=i,4
TA=NEMES ()
TF(IN,EQ,0) COATN AC
IN=TDeM0

SALL SFTNNN(TT)
fAaMTINUE

G070 1C

CHERK FNO TNVERST AT FNT) NF INDY'Y TABRE N? SKTP
LEPCT )

REAN(YMOUT) (8(J),J=1,MM)

IF(ENDFTLE IMPYT) 1C,QR

PEAN(CINDUT) (TRASTS(J),AFTA(J), =1,

IF(FNNFILE IMPUTY 1C,Q7

TECL.NE L) FFAD(TMPUTY (KFYS(J) 4 PETACI+MY, 0=1,L1)
IFCEMDFILE IMPUTY 15,08

SUNFESSFULL, SUPPOFSS TNVERT

ITTHINY=INYF/2

CALL MSSO(LOMSTARTEN FRPAM GTVEN [INVFRSF "N InmMpyT
PESFT TwOYT FILE FNO MADNYT TN NVYFOWRPTTIF LAST TNVTRSE
PACKSPANE TNOUT

RANKSPANE INPUT

TFIL.FN.3) 50TN qf

ACKSPACLE INPUT

59TN 12

2JC17RF0
27701787)
209L178RG
20017690
20017acn
24717913
2671722)
20017970
20¢1794g
200179¢)
203179k
2L.17979
20€1,39p
20017990
20ulfLly
20148610
20018020
20018079
ZiC1904LQ
2001804530
2GC1R3A0
22C1AG670
271130P2
24Ci1804a0
2CC1R1(0
2021911¢C
21018120
280718122
22C1A14LD
cTL1R15y
20018160
23718172
20L181P0
206181490
28r1R270
2r.1%212
20u1932212
20018234
20nLa24g
22513287
230182R0
20518270
20018280
2c01929(
2nl183C0
21C18310
2C018220
230193327
2001934ug
20C133%¢C
20019360
2318375
20(1A8380
20019390
2001360 (
2il10L1i
202184270
2CL1R430

s\




N

c

Commm-n

ENTRY INwMAP

READS MAP CARDS FROM INPUT TO FILE IMAP AND TERMINATES THEN

CALL MSSG(4LOWINMAR {NDKED FOP Map
D0 200 I=1,1000

READ(5,2) CARD
IF(ENDFILE §) 204,199
CONTINUE

FORMAY (8A10)
TF (CARD(1).EQ.ENDER) GOTO 201
TF(CARD(1) .EQ.REWTNDY GOTO 202
WRITE(TMAP,2) CARD

CONTINUE
CONTINUE © )
ENDS THE MAPNUT Caeps
WRITF(IMAP,2) ENDFR
- RETURN S

REWIND TMAP

CALL MESSG (4 DHINMAP--DELETED EXISTING MAo,
GNTn 1999

END

D-66

IF ANY

20018440

20018460
) 20618470
200153480

: - 20018490
200185L0

— .. ...20018510

200618520
20018530
20018540
20014550
20018560
200185%7qQ
2001385890
20018590
20018600
20018610
) 20018620

~ e ... . 20018630

2018640

Y




SURRNIITINE MAPAUT ()

C-====fUR VERSINN APPTL-2C=71%
fe====NUTPUTS THF FTNAL RASIS FNR MARTH USE
~

1

G

~
N

1
5]

hJ

10

20

25
26

10

CAMMAN /NAMFS/
roMMNN  /RASTS/

~aMMON 7A7 ALPHA(1C1) /B7 RETA(1'1)
COMMANZTXX/TY (L10C)
JINPUT/ZINOUT, TNOUYTMZINPUTN -

JFILES/ IA1,T782,IMAP

117 M, LaMP| 4MPr NT, INOST, T2, IPHASE , JRHS, IPI
JLIMS/ MAXTOY,NTOY, JNNNRF (NCOMA X

JOORE/Z JSAPFJ(101),JA(101) 4J8K(1L1),A0(1330)
/OARAMS/ TMAY , TTNTNV, TNVF (K1 ,K2 K%y KltyK5
/RNINNS /7 RNUNNS(1003, T3NS (1C0) 4 NADNS

fAMMON
ravMOy
rOMMON
COMMNN
CNMMny
CaMMNN
COMMON

vTME(100)

. BSTS(131),KEYS(101)Y

CAITVALENCE (MAPKFY,A))

NTMFNSTAN MAPNAS(100),MAP ANO(1.

PEAL 8(1)

~ALL MFSSGLEHMAPNUT
PEWTINT TMAP
JNCNPE=(

nn

IF(NAMF (T) ,NF,2) CNTN 50

5e I=14M7

WRITF(IMAR, 1)

FNPMAT (10HRASICRNWS

CANTTINUE

I

K=INLL=TIANDN=IRAS=TKFY=0
C-=-=-=-=CLFAP SNALUTION SPACF
NYARS=TNDJTM4+NADS

an & I=1’ NVA QS

TY(T1=0
X(T1)=3,
MDY =MOeq

nn 4l T=MP1 NT

Joeng=1=-n

JSMON(NAME(T) ,10) +1
GATN(L0 440492049309 35) 5 J

TNLL=TNLL#1
MaONMLL (INLLY =JCOL
OTN 4LQ

TR4S=TRAS+]
MAPARAS (TRAS) =Jr Nt

0

TF(IRASTSII®YI/ZIC2.FQ.T) GNTO 26

26 TO=1,M

CONTINUE
K=K+1
TY(K)=JCNL
X(K)=RETA(I®)
AATN 40
TAND=TAND+1
MADAND (TAND) =JnOL
K=K+l
IX(K)=400L

Y (K)=an)MI (1)

/7XX/7 X(100)

»110)

/C/7 GAMMA(101) /77 NRLTA(LIC1)

) JMAPNLL(1])4MAPKFY(133])

D-67

20019hR8(
20018660
20019670
20 19AR80
23U1RAQ3
2C01A87(0
20C1A71C
23018723
2ICL1A7 2
20018747
20018750
20018760
20°1877¢
200137%4¢
20018796
20019800
277184814
20318820
20613830
20N0193A40
29C188F%5
20.18863]
26618°7G
2001838810
20219890
20318943
20019910
20018920
2NC01LAATC
20018948
2C€C1875(
200189¢€0
2001897,
2CC1A9RC
26t189¢9¢
20c19070
25719019
2€019C24
2uC13030
20019040
2C€°13050
23019067
20€19070
20017080
2Jr19¢9)
200191735
200C13110
20019170
20719132
20013140
2001715(
200191A0
2331917y
200G1917)
20¢1919¢C
29019200
20u1921Ll

A




35

36
37

L0

603

604

701

700

GOTO 4@

IKEY=IKEY+4

MASKEY (IKEY) =JCOL

00 36 IR=1,L

TF(KEYS(IR)/100.EQ.T) GOTO 37

CONTINUE
K=K+1

IX(K)=JCOL

X (K)=BETACIR+M)

CONTINUE

IF(IBAS.NE.0) HRITF(IMAP,2) (MAPRAS(I),I=1,IRAS)
IF(TRND,NE.0) WRITF(TMAP,3) (MAPAND(I) ,I=1,I8ND)
IFCINLL.NE.O) WRITE(IMAP,4) (MAPNLL(I) ,T=1,INLL)

IF(IKEY.NE.O) WRITE(TMAP,6) (MAPKEY(I) ,I=1,IKEY) . . ____ .

FNOMAT (104BASIC 24110}

FORMAT (10HATBND 24110)

FORMAYT (10HNULL »6I10)

FNORMAT (104END )

FNRMAT (10MKEY »y4I10)

FNRMAT (10HINVERSF } o

TF(MND (K3,2) .NE. D) GNTn 598

PLACE BASIS ON END OF INPUT TAPE, AFTER ANY THERE ALREADY

MM=M*M

WRITE(INPUT)
WRITE(INPUT)
IF(L.NE.O) WRITE(INPUT) (KEYS(J) ,BETA(JI+M) ,d=1,L) . .
WRITE(IMAP,7)
WRITE(IMAP,5)

(B(T),I=1,M4)
(IBASIS(J),RETA(J) ,J=1,M)

IF(MON(K3,5) sNEL.O) RFTURN

WRITE(6,601)
FORMAT (#*OCURRENT SOLUTION*/*(
WPTITE(6,602)

BASTS
(IBASIS(I),BETALI),B(IPI+I=1),I=1,M)__

FORMAT (I12,2E12.4)

HRITE(6,603)
FORMAT (%)
WRITE(6,604)

(KEYS(IY,BETA(I#M),I=1,L)
KEYS VALUF*/(112,F12.4))
(IX(I) 4 X(1) s I=1,K)

FORMAY (*QSOLUTION VECTOR, PACKED®*/(I12,E12.4))
C---==PRICE OUT REMAINING VECQRS

WRITE(H,701)

FORMAT (*QREMAINING VECTNRS®)
DO 700 J=MPi,NT
JTYPE=MND(NAME (J) ,10)
IF(JTYPE.EQ.2) GNTN 700

CALL IN(J,GAMMA,1)

DJVAL= DOTS(N,B(IPI),G&HHI)
WRITE(6,702) J,y DJVAL ,NANE (J)
702 FORMAT(I12,12X%X,F12.4,T712 )

CONTINUE
RETURN
END

D-68

VALUE

20019220
.20019230.
20019240
20019250
20019260
20019270
20019280

e e — - 20£13290

20019300
20019310
20019320
200193380
20019340

————— 20019350

20019360
20019370
20019380
20019390
20019400

— --2003194140

20019420
20019430
20019440
20019450
20019460
20019670
20019480
200196490
29019500
20019510

-PI*)20019520
o e 20019830

20019540
20019550
200139560
20019570
20019580

— ...20£19598

20019600
200196190
20019620
20019630
20019640

- 200219650

20019660
20019670
2n019680
20019690
20019760

.- --20019710

.~




SUAPNYTINE DTYNT(TONH,B,aLPHA) 25:1972: “
Com==-= DIVAT ALOPHA TINTN P PNW IRNW 20019733
OAMNMNN /MAMES/ NAME(1(]) 29419740
CAMMNAN /JAASTS/ TRASIS(101),KEYS(101) 2061975¢(
SAMMAN /STATF /7 Jone 20019760
COMMAN  /T/ M L MPL,M T  NT,ICNST, T, IPHASE ,JRHS, IPT 20019774
CAMMAM /TILSYZ DJITNL,,7ERN, PIVTINL, "TNL,PEPTOL,,NERPTAL 200197890
FOMMNON /DARAMS Y/ THAX,ITNTNV,TNVF 4K ,K2 4K, KY4K5 20C19799
QEAL ALOHA(1),8(1) 20013ACH
NOKT(T) =MDD(MAME(T),10000(C)71) 202198112
C 2GT19R2¢
Crm=-- CHECK ALPHA HAS 8 POW 20019R2(
TF(TPNW,.FQ,0) GOTN Qr 2001384Lg
R NIPMALTSE RIW  IPNW 2CL19R6,
1 CONTINUE 26194360
TNOGL=M* (IRTW~-1) 200134870
erv=t1, 200198R(
IF (BLPHA(IRNW) ,FN 1. M HOTO 20 20019890
TIF( ARS (ALOKA(TRNW) ) ,6GT,.PIVTINL) GOTO £ 200199¢C)
CALL SOONR (4 HPIVNT=--PIYNT LESS THAN PIVTOL ) 20019919
TALL ESCAPE(R) 20119920
s o1V = 1,0/78LOHA (TPNW) 2001qa3¢C
0N 10 T=1,M 22719943
13 R{INPHL+TI= B(TORL+T) *PTYV 2G2199%)
Cecnmmm PIVYNT NP FN® ©NW T, LEAVE ALPHA, 20G1°9¢Q
20 01 20 I=1,M 20119970
IF( TLENIPNWY GOTN 20 219987
IF( ARS( ALPHA(I)).LYLZERQ) 6(ATO 3. 20(¢19499)]
JNOG=M% (T=-1) 2C0200CC
PIV=ALOHA(T) 2nn2ng10
NN 26 JsiyM 2Lr2ial2:
25 P(INPG+I=RB(JNRG+JIVY=PIV *R(INDAG+.)) 25720033
33 CONTTINUE 20c2C0ug
RETUPN 2002n0s4Q
C 22.20CHRID
Comm=-= FIND BEST RNW TO PIVNT ALPHA INTN B 20220074
36 CNONTINUE 20p219¢cec
PIV=PIVTM 20024090
NN 1IN0 T=1,M 212251cC2
Commm- CHENK FOR FRFE LNNTCALS 23522116
JP=TRASTS(TY/710C 20026120
TF(JP.NE,JPAS) GNTN ag 2002011
TROW=T 24323162
GNTN 1 21226169
93 IF(JP . ME.D) GOTO 160 2CL201¢€0
Coowe- 7EON GASTS FNTRPY AT T 20n20170
DIVNT=AAS(ALPHA(T)) 202231R2
IF(NTVNT L T,PTVY) AOTN 199 2cgca2o14apd
PIv=0IVNT 20020200
IPNH=T 20020210
100 CNONTTNYE 2CL24221
IF(IPAH,FI.0) GNTN 160 200202290
DR BEST 2NwW TH AOND THIS COLUMN TS I°0W 200420240
10t CONTTINUYF 20020250 j
TRASIS(TIPIN) =100 JONS+IBASIS(IPNW) 200202€0 1
5NTN 20¢24270
Comeew THE FALUMN TS MO GNON AMYWHERT AT DOESENT, NPO2 FRNM RBASTIC SET 20c2p2e°g i
D-69




o m———

150 NSOANTINUE o
CALL SETBNB(=-JPOSY .
TF(MON(K3,13) .NE.Q) PETURN o
WRITE(6,151) JPOS

161 FNRMAT(1H ,*PIVOT NRNPDEN GOLUMN® I6 ) S ;
RETURN

END N T

-e WS —. -

—————— — 5,
» - -
- - ——— e —— - — e . e s
-—— - - — s e+ i s
’

D-T0




SAPNYTINE OPIMAL (R) 2002026 A
Cooena== HUR VERSTNN APRIL/71 20129379 ¢
CAMMAN  /MNVF S/ THETA Q4N J,NMAY , 2PMLER ,NUALER 23620389 ‘
CAMMON /TALSY/ DJUTOL,7EQPN,PIYTAL,"TOL ,0EPTAL ,NERTAL 20C2G039¢C
COAMMON /STATD / JONS,TRAW, JLUNL,JNUT,ITRN,NRFJ,N2TF ,NNJS 20020400
NNMMNN  /DARAMS/ THAX TTNINV, INVF K1 ,K2,K3, Kl ,K5 2035213410
fOMMAN /L TMS/ MAYTOY NTRY, JNCORE NCIMA Y ,NSCAN 20023420
COMMNON /RORE Y JBPF J(101)4,J40101) ,JUAK(1(1),A0(1000) 20€23430
CNMMAN /T/ K | (MO M NT, T2NCT TR TOHASE ,JRHS, IPT 2CN20440
CAMMON 787 ALPHA(171Y /797 RETA(L 1) /C/ GAMMA(131) /D7 DELTA(191) 2002)L5Q
anMMNN /NASTIS/ INASTS(101) ,KFYS(101) 20.20466C
CAMMON /NJS/7 DJ(IC0) 20026479
COMMAON /NAMES/ NAME(1CO) 20020480
AAMMNN /PHS/ RHS(110) 20023407
PFAL R(1) 29,295y
LOGTRAL SASTC,ATOMD 2¢0C2051¢C :
ITO(T)=MNAD(TRASTS<(T),10) 20c¢2052¢C
ATAND(TI)=MNND(NAMF(T) ,10),EN,? 20024057)
NOKT(J)Y=MDID(NAMF(J),1G60000)710 20L22540
c 20020550
CALL MESSG(LCHPPRPTMAL ) 20020560
G 2(072u577)
TRON=JCNL=NRTI J=NNFG=( 2032195°¢
CALL STATUS(4LOHPRTMAL -=-AFGIN ) 20(205¢
3I00C CANTYINUE 20020h(0
Cocmam FIND THE CNAST POw 2002u61°0
I£=1r92ST 20u2uh20
IF ( IPHASE.,EN.1 ) TC= M 2002363C
Coem=- KEEP PHASEL ™NAST 7FRN TN PHASE 2 20C20h40
mm——- PHASF 1 CNST IS FREF IN PHASF 1 20020650
TAASTS (M)=1GO2* (INASTS(M)/7121) 2dieinrbl
TF(TPHASF.EN. 1) IPASTS(M)=IRASTS (M)+3 2602Ch70
Cocen= PICK UP NEW PI 20C206%0
I0I=1+M*IC-M 20020690
Cowm=- FUTAFF FARP DFGENSRACY 9€ JECTS 2623700
NNEGLM=0 206245710
c 20020720
C3s888nASIr CYNLE OF 2 PHASE | Pe**ssrsessns 2662073¢
1 TTPN=t1+TITON 20G21740
THETA=AONDJ=IRPOW=ICOL=JNYT= JPNS=] 230207590
c 20023764 3
Com==- LOTATE OIVOTAL fCNLUMY 23826770 3
33 CALL GOLUMN( JfoL,f) 2n0297e0 '
IFU JUCNL.NE.D) oNTO §) 272479
CALL XCHFEK(RHPRIMAL ,44QUTT,P) 200208¢C0
c 20020810
e NOTTMUM, CHSMK MNNE = DHASE1/ PYASF2/ NNFEAS 20G2CR20
TF( TOHASE.EN,.?) G070 2000 20029830
IF( APS(RETACIC)).LT,CTOL) GOTN 104 20020840
CALL ™MD FEAS 20620ASC
PFTYPN 20C2CR6D
o 20020A70
Cosemm STE® PRNCEFYRE FNP TN NNRE CNLUMN  Jnnt 2113208R3
50 CONTTINUE 2332)R49Q
fowe=- LNCATE CNHLUMN PNSITTON ANN PNUYND 200269C0
Jons = Ja(y~nL) 20023910 e
ANnJg = RAUND (P NS) 201213Q2])
D-T1
4
E




c 20020930 4
C-----LOCATE PIVOTAL ROM IROW AND STEP THETA_ ... .._.__ . . _ —2002094L0 ‘
CALL RNW(THETA, IRPOW, JCOL, ITYPE,B) 20020950
IF({ IROW.NE.O) GOTO 60 .. .. . ....2002098680
CALL XCHECK(G6HPRTMAL , 4HQUIT,B) 20020970
CALL UNBND . - e .- el .. _20D209RD
RETURN 20020990
c . e I e e i , 20021060
c 200210190
, C====<DEGENERACY AND PIVOY CHECKS , e ... .. ..20021020 !
60 IF( ABS(ALPHA(IRNNW)) .GE.PIVIOL)Y GOTO 65 20021030 !
IF(NREJ,.LT,2) GOTO 62 \ N ... __.20121060
WRITE(6,61) JA(JCOL) 4 IROW, ALPHA (IROW) ,BETA(IROW) 20021050
. 81 FORMAT (20X, *REJECTED COLUMN®IS®*_ ROW*]IS* PIVOT*E12.4% RHS®*F12.4)20021060
62 CONTINUE 20021070
JAREJ(JGOL) =1 e . i —.._._200218810
NREJ = 1+NREJ 20021090
IFINREJ.NE.5) GOTO AL ... .. ....2B0211C0
C-=-<=-RE-INVERT, SLEAR PEJFCTS AND CONTINUE 20021119
ITNINV=TITRN i, el - 20021120
CALL INVERT(B) : 20021130
0N 63 J=1,JNCORFE e = — ---20021160
63 JAREJ(I) =0 20021150
&b CONTINUE - e .. 2010021160
IF(NREJ.LT.100) 6GNTO 30 20021170
CALL ERROR(4LOHPRIMAL--TON MANY REJECT VECTORS . ___ 3} 200211808
C-=~--TRY ENDINS IF PHASF 2 2002119¢C
IF(IPHASE.EQ,.,2) GOTO 2000 L — . .—..20021200
CALL FSCAPE(B) 20021210
c - ) -~ — .-.20021220
65 IF( ABS(THETA®DJ(JICOL)).GE.CTOL) GNTO 790 20021220
IF(NDJS,EQ.1) GOYO. 70 ... . __. e 20021240
IF(NDEG.GE.NDEGLM) GNTN 70 20021250
NDEG=1+NDEG .. . . _.. .2082126e0
JAREJ(JCOLY =1 20021270
G0TOo 30 . e e 20024280
c 20021290
. C==-=-<CHECK EXCEED. BOUND ON .IPNS===-_ X.IPOS MOVFS TN _QOR 0EFf _ROUND 20021300
70 CONTINUE 20021316
CALL XCHECK(BHPRIMAL , 3HEND,B) - e 20821320
IFC ABS(THETA)+ZFPN,LT.BNDJ) GNOTO A0 20021330
ITYPE=1 . e e .. .20021 340
Ce==-==SUPPRESS PRICING NFXT TIME 20021350
.- . NREJ=1. e e . e - . 20021360
Ce====J0uUT=0 KILLS STATUS PRINT 20021370
JOUT=0 : : © ot e eeee e 20021380
IF(THETA.GE.D0.0) GOTN 75 2002139
C=====XJP0S COMES OFF BOUND , THETA NEG. - e e e .. 20021400
CALL SETAND( =-JPNS ) 20021610
- . THETA= - BNDJ . _ . - e — 200821420
GOTO 90 20021430
C====-=XJP0OS GOES TO BOUND .. ..208021440D
75 CALL SETBND( uPO0OS) 20021450
THETA = BNDJ . . e e 20021660
60T0 90 20021670
c e —_— e e 20021480

Ce=-=-PICK UP REJECTED CNL, © {OR KEY CHANGE 20021890
80 CONTINUE ,

- . .. 20021500




JOUT=TIRASIS(T®NWY /1T

IF(TPOW,LE.M) GOTN 200

KEY CHANGE, CNRRFET PEJESTED €NL AND CHECK ESSENTIL PACKET
JOWT=KFYS{IRNW=-M) /107

NBYPKT=MND( KEYS(TPNW-M), 130)

CTE(MAYPKT,AT.0)GNTA 81

32

NHANGS KFY FPOM JnpT TN JPNS IN NNN-ESSFENTTAL OKY
KEYS{IONW-M) = 177 *JO0S

NALL SET KEY (JPOS)

CALL SFT KEY (=90UT)

SEFY PARAMS FNR KEY STES

CNST=THETA

SUYOOPESS PRICING MFXT TIME

NPE J=1

GNTNn 3¢

F3SEMTTAL PACKET, THANGE JOUT FRAM KEY 19 SASIC IN NEWRNW
CALL KEY TH(JNUT,NENPOW,B)
IRNW = NFWRNW

NNRMAL PIVOT NPENATTNN

CALL OIVOT (IROW,R, ALPHA )
UPNATE KFY BASTS COUNTS FOR JPOS AND JOUT
JONSPK=NOKT (JPNS)
IF(JPNSPK.ENL D) G0OTN B2
KEYS(JPNSPK) = KFYS (JPOSOK) 41
JAUTPK=NPKT (JOUT)
TF(JOUT.GT.NT) GNTN 94
IF(JOUTOK.FO.0) GNTN 84
KEYS(JNUTPK) = KFYS(JNUTPK) =1
CONTINUE

CHEGK JONS SNMING NFF A ROUND (THETA.LE." )
FOSI=THFTA
IF (ATANN(JONS)) FOST=BNDJSTHETA

CHEAK JNUT, MAPK NFW ANN UNMBRK NLD BASIf €NLS
JOUT = IPASIS( IPOW ) /100

TAASTIS(TPOW) = 1:.0*JPOS+MON(IRASTIS(IPOW) ,100)
rALL SETANB( JONS)

CALL SETANA(-JOUT)

TTYoF=2 TMPLIES JNUT NFF AOUND, =3 TMPLIES JOUT TN ANUND
TE(ITYPF.EQ.3) CALL SETANN(JOUT)

RELFEASE REJFLTED VECTNRS AFTFR A PIVNT
TF(NREJANDFG.FN,0) RNTN 90

NREJ=NDFG=0

NN RS T=1, JNCNRF

STEP AETA AND COMNTTION COMPLETE PROBLEM (GUR RAWS ARE LAST)
JAPEJ(T) =0

nn 100 T=1,MOL

QETACT) =AETA(T) ~THETASALPHA(T)

CONTTYNUE

TE(TTYPE,NE, 1) RFTA(IRON) = EPST

DO 110 I=1,M

IF(TTO(I).EN.X) AOTN 110

TF(RFTA(D o5F 0. 3) 6NTN 14D

D-T3

260621510
20c2152¢
20021530
20021540
200215%¢
20021560
20021570
20021510
200215490
260216C0
20021610
2¢n2162C
20021620
200621640
20021650
2nru2166u
23821673
200216R¢
20621690
20021700
202021710
20021720
20021730
20021740
20424750
20:2176(C
2002177¢
20n2i7en
20021792
23021809
20021810
20021820
201721870
20vu2184)
230218%0
20021860
20u2187¢
20021880
20021890
2ae21a00
23321913
20021923
200621930
20021910
2JL21950
2CC219¢F3
20021270
20021940
27102241
20022210
200219#r0
20022020
270220719
20022040
20022050
20022060
230e2i73
20022¢CRD

AN




110

120

C****2END OF BASIC PRIMAL nychtttuc;octccGOOGi

c

Coemma

1000

BETA(I)=0.0

CONTINUE . . ——
no 129 I=1,L

IF(BETA(I+M) .GE.0.0) GNTD 120
BETA(I+M)=0.0

CONTTINUE

CALL STATUSU(LOHEND OF PRTIMAL

60710 1

NPTIMUM PHASEL TFRMIMATION
CONTINUE

CALL OPT1

TPHASE=2

BETA (M) =0.0

GNTD 3000

OPTIMUM PHASE2 TEPMIMATINN
CONTINUE
CALL N°eT2

RETURN
£ND

D-Th

20022690

- e 20002200
20022110

... ..2D022120
20022130

- 200221440

) 20022150
e 2D022160
20622170

20022180

200221440

20022200

20022210

- - —.20p222210
200222237

20022240

20022250

—. 20622260

20022270
e — 20022280
’ 20022290
200223C0

20022310

MLt e el




Movcawe

SUNOAYTINEG  OAW (THETA,TROW,JCNL, ITYRE, ®)

Y YEOSINN  APRIL 27/7)

Cee===FINDS STEP TO AQUMD AND ROUND FNCOUNTERF)D
CAMMON /17 M,L  MOL GMF NT L TAAST, T7, TPHASE y JPHS, 10T

- a ™

20

Commmm

933

14

15

Coamvww

16

29

CoMMNAN ZCIRF /7 JROF 3101 4010

111) ,JBK(1 1), 45010 0)

CoMMaN 728STS/ TRASTS(131) ,KFYS(101)

~OMMAN JNAMES/ NAMEC(LIL0)

caMMAN /A7 AL DWAILTLY /R7 RETA(L 1) /57 SAMMAC101) /D7 NELTAGICY)
COAMMAN /TOLS/ NJITOL,TFROLBIVTAL ,CTOL,PFRTAL ,DERTOL

LNGTCAL RASTT,ATANMA

2cal 8(1)

TTO () =MND(TRASTS(I), 10
NOKT( ) =MIDINAME( Y, *00000) /

ATRMO(TI=MAT(NAMFIT) 410) .59

TIANSFNRM SELEATFD CNLUMN
Jonsz JAdJCnLY

i0

2

LOAD COLUMN IO DFLYA (MAYBF NULL PACKET)

JOPGz M¥ 0L ~M
QN 8§ T=1,M
DELTA(T) = AQEUNPAL+T)

MULL ELEMFNTS TN LOWER ALPHA FNR PARKETY POWS

00 A T=1,L
ALPHA(T+M) =0,

PACKFY MWW HAS A& UNITY
JOKT= NPKT{JPNS)

TIF (UPKTY.EQ. D) 6oNYT0 16
ALPHA (JOKT #M) =1,

FIND KFY AND KNRG
KNPG=KFYFNN{JIOXT)
IF(XNOGNELD) GOTN 14

CALL ERONR[LEHPNH-=XTY MAT TN CA2E )

WRTTF {H,998) JOKT,Jr0L,JoN0S
FOPMAT ({He b X, *POAFPKETRIGH
ragL ESPARE(R)

12nW=g

DCYTyou

CANTTINUF

CNRG=M¥* KRG~ M

NN 15 [=1,M
NELTA(II=DFLTACT) ~AJ(KAPG4 )

BACTTINN®ISS CILUMNPIR)

TRANSFNAM QEAYCEN C£ALUMN TN LNWE? BLPHA

I0RG=1

DO 20 T=1,M

ALPHA(I) = NAT( M, A(INRG),
[N2hG=TNPReM

Lee==~SUM PACKFT QASIC FEMYOIES T7

25
26

IF(LLENLY 50TN 2F

nn 26 T=i,M

19 = IBASIS(YYI/Z1NP
TE(Ta,GT.NT)Y GATO 26

K= NPKTL 18 )

IF(K.,FQ.() GATH 28

= 4eM
ALPHA(K)ISALOHAIK) ~ALOHA ()
CONTTINUE

FONMTTINUE

NELTA)

ALPHA FELEMENTS

D-75

20022323
200622379
20022340
20022350
20322360
26022373
200223%0
2aopz223ac
2Cl22&l8
20022610
20C22420
20022410
20322447
2ac2aunsi
200224€D
20022670
200226447
233822490
20622500
20022s1¢
25022520
21222530
2€t22540
20822550
20022560
2ace257¢
260225R0
26022590
200226640
29022610
20622620
2CC22A3L
200226430
200226%C
29t220860
20022670
20022680
26l22h8¢
20122700
2Qc2271¢0
20022720
2002273
2622740
26022750
20022760
2002277¢
20022750
20c2279¢
2gczanen
29i2281y
2092282¢
20G62283¢C
20022840
20022853
26622860
20622870
200228A0

atmall b e e



Cc 20022890
THETAz1,E35 _ . e e e 20022900

1NN = 0 20022910
ITYPE= 1 204022920

c 20022930
IFtU ATBNDCJPOS) ) GOTO 100 ... 20022940

Cc 20022950
Coe===X(JPNS) 2ERD, DJ NEGATIVE ---INCREASE X(yponsy . __ 20027960
DO S0 I=1,MPL 20022970
IF(TI.LE.™ 2%ND, ITP(I).FQ.3) 50TN 50 20022980

IF ¢ ALPH4ACTI) LT .=-ZERD) GOt 36 20022990

IF ( ALPHA(I).GT. ZFRN) GOTO0 10 — ........ 20023000

GOTO 59 23023610
C=====PASITIVE PIVOT - e e 20023020
10 STEP = BETA(I) Z/ALPHA(I) 20023030
IF( STEP .,GE. THFTA ) 6OTO 5¢ - . 20023040

THETA = STEP 20023050

IROW =1 R 20023060

ITYPF = 2 20023070

GoTn s . - - . -..R20023080
Ce=~==NEGATIVE PIVOT==~~=-=( BOUND(JNUT) .GE.BFTA(I) ) 20023090
30 JOUT = IBASIS(T)Y/100 20023100
TF(I.GT.™M JOUT=KFYS(TI-M)/10C 20023110

STE® = ( BFETA(I) - BNUND(JOUT) ) /7 ALPHA(T) 20023120

IF( STYEP ,GE, THFTA ) G60NTYOD 5 20023130

THETA = STEP e . 20023440

IROW = 1 20023150

TTYPE = 3 20023160

S0 CONTINUE 20023173
GNTO0 200 20023180

C 20023190
Ce-===X(JPNS) AT BOUND DJ PDS.-=-DECREASE. X(Jons) . . . __ . . _._ ... 200232350
160 DO 150 I=1,MPL 20023210
IF(I.LE.M .ANN. TTP(T).FQ.3) G0TO 150 24023220

IF( ALPHA(IV.LT, - ZERN ) 6070 130 20023230

IF( ALPHALI).GT. 7FRD ) GDOTN 110 20023240

G0T0 150 200623250
C=====POSITIVE PIVOT~===( BOUND(JOUT) .GE. BETA(I) ) e .. ..-200232608
110 JOUT = IBASIS(I)/109 20023270
IF(T.GT .M JDUT=KEYS(I-M) /7100 20023280

STEP= ( BETA(IV-RNUND(JNUT) )/ (-ALPHA(I)) 20023290

IF( STEP, GF , THETA ) GOTO 150 20023300

THETA = STE® 20023310

IROW =1 e e 20023320

ITYPE = 3 20023330

GNTN 150 20023340
Cowme= NEGATIVE PIVOT 20023350
130 STEP= BETA(I)/( ~ALPHA(T) ) . 20023360
IF( STEP LGE. THFTA) GNTN  15C 20023370
THETA= STED - - ......20023380D

IROMW = I 29G23390
ITYPE= 2 —. .2002340D

150 CONTINUE 20023410
THETA= =-THETA , 20023420
C=====0IYNTS ON 2,3, 2 DPIVES JOUT TN ZERD , 3 MNVES JNUY TO BNOUND 20023430
c e eee e . ... 20023440
200 RETURN 20023450
END 20023460

D-T6




el

(e

1900

~AIY

SURRNAYTIME SETANDI(T) 28c2347¢C
CNAMMNN /17 MyaLyMPL JMP NT,ICNST,IC,TOPHACE ,JRPHS, TPT 20023urQ 1
CNMMNN /MAMES/ NAME(109) 20C2349¢
K= 2C{235(¢
CANTINUE 2CT2510
IF(IY 1,2,3 200213520
J==T 20£2353(
TE(ILLELNTY NMAME(U)I=1C*INAME(UY 710) ¢ 20L23540
PEZTUON 20021550
TFITLF «MT) NAME(T)Y=10*(NAME(TI) 710)+K 27.235630
PETYPN 2tC23s5r7C
200235R0
FNTPY SFTENA 202359¢
K="2 2715236L 14
6710 129 23523610
2J02362¢
FNTOY SETNNN 20023630
€= 20023640
nATN 109 26523650
20023665
FNTRY SFTKFEY 20623670
CEIN 20023680
607N 100 20023690
NN 2002370

D-TT

e e i e ae e mnm -



SUBROUTINE SETUP o e 20023710 A
Common= GUB VERSION APRTIL/71 20023720 - .
INTFGER PKT,PKTH 20023720
CNMMON /INPUT/INPUT, TNPUTM, INPUTN 20023740
CAMMNN /LIMS/7 MAXTRY,NTRY, JNCORE ,NCRMA X ,NSCAN e 200237%30 ;
FOMMON /17 MyL,MPL MC,NT, IROST,, TR, TPHASE,JOHS, IPT 20023760 )
COMMON /A7 ALPHA(101) /R/ BETA(1G1) /C/ GAMMA(101) /0Q/ DELTA(101) 200237720
CAMMON /PONTYP/ TIPOWNTP(101) /NAMCSS/ NAME(100) 20023780
COMMNN /RASTS/ TRASIS(101),KFYSUIC1) . 20023790
COMMON /BORE/ JARFJU(101),J8(101) ,JAK(1C1),AJ(1000) 206238C0
COMMON /PARAMS/ TMAX,TITNINV, INVF,K1,K2,K3,Kl4,NWAY 20023810
COMMON /7RHS/ RHS(1G0) 20023820
COMMON /TOLSZ DJTOL,ZERN,PIVTNOL,NTOL,PERTOL ,DERTOL _ e . _....20p02387%.
COMMON /STATE/Z JPNS,TROM,JCOL yJOUT,ITRN,NREJ,NPTIF,NDJS 20023840
COMMON /BNDUNDS/ ROUNNS{100),TRANS (160) ,NBNS A 20023850
COMMON 7 GV2 /7 T(100,10),80(100) +BLN(1L),UBS(10),70(10) 20023860
COMMON /CV3/ MRBCAV,NBRCAV,NCHGS . 20023870
Covw== TAKES INPUT a MATPIX IN COLUMNS OFF INPUT FILE BY COLUMNS 20023880
Co-==- INTTIAL SETUP FOP COMPLETE PROBLFM TS CHANGED AT ENO TO REDQQED PR20C23890
Com=== NUT DRNOS GUS RAWS AS FOUND 20023900
CALL MESSG(4OHSETUP ) 20023910
L ACTUAL PROBLFM SI7ES 2002392C
M= TMPUTMe1q o 20023920
Commw-- TRY TN START IN PHASF 2 200273940
IPHASE=?2 ' e e . .. 20023950
I1c=1r0SY 20023960
Co===~ TOLEPANCES 20023970
DJTOL=1,F=-8 2002139R0
2€9Nn=1,E-12 .. 20023991
PIVTIOL=1.E-5 20624000
CTNL=1.E-4 oo . e e .- 20024010
PERTNAL=1,E-5 20024020
peoTNL=1,.E-8 20024030
NSCAN=NTRY=MAXTRY=NNJS=TTRN=JNCOPE=( 20024040
Commm= INVE®T FREQUENCY TNVF, TITERATIDN OF NEXT INVERT TTNINY _ 20024054
INVF=100 20024060
ITNINV=0 _ em e .. __20024070
c 2002406A0
c 20024090
Comoma FIAST M CALUMNS GIVE ROW LNGTICALS AND TYOES 200261C0
DN 6 I=1,M 20026110
KEYS(I)=0 20024120
5 T8ASIS(T)=0 _ - e e .20Q24120
C-=-=---MARK OHASE]1 CNST RNW FREE FOR PNSSIRLE USE IN OHASE 1 20024140
IROWTP (M) =3 2002415C
L SET UP LOGICAL VERTNPS FNR THE RPNKS 20024160
DO 10 TI=1,M 20624170
10 ALPHA(TI)=0.0 200241 R0
Crmec=- NAW CNUNT CNLS WRTTTFN e . 20024190
NT=10 20024200
DN 100 I=1,M , 20024210
ID=IRNNTP(T) 20024220
IF(TD.EQ.0) 6OTN 20 . 20024230
IF(IN.EQ.1) GOTN 21 20024240
IF(IDL.EQ0.2) GNTN 22 . _ ; e . 20024250
IF(IN.EQ.2) GOTN 23 20024260
IF(ID.FOL) GNTO 24 29024272

D-78




13 CALL EPPNR (4(iH SETYP=-=0NKN TYIE “PPAR--OUT NfF QANGE

TALL ESTAPE
Ceww-=-FQUALTITY ROW= NO LNGRTCAL GNL.

23 GNTN 139

Cam--- LE, PAW- POSTTIVF LNGTCAL+SLACK
21 ALPHALT)I=1.0
K=1
LO0TA S
=== fE. PAW- NESATTVE LORTCAL+#SLACK
22 ALPHA(I)==1
Kzt
£9TN 50
Cem==- FREF RNW-PASTTIVF LNGICAL-34STN

2 ALPHA(T)=¢1.
IASTS(T)=NT+1
=2
070 59
Cem==- cUA POW-NN LOGTICAL
2l CONTTNUT
aNTN 110
Cmemw== OLARE FOLUMN TM FTLE I41 ANO TAZ2
53 NT=NT#1
HAMFEINT) =(
CALL NUTINT,ALPHA,NNLNY)
ALORA(T) =0
130 £OMTINUE
R KCED DHASF 1 MNST PNW 7ERN IN OHAST 2
INUWTD (M)=0
Ce=-==NO, OF LO3TOAL CNLS MC
MR =NT

~

Crnee- CYCLF INPJT FILE CNLUMS
REWINMT INPUT
AN 203 JNT=1, INPYTHN

110 TF{JMT . NF, JIHS) GOTN 13
REAT (INPUT) (PHS(J) yJ=1,INPUTH)
C-~--=TAKF RHS FROM BN &NMD SKT® TAPE VYFRSTON
NN 120 J=1,I4PUT™
126 OHS (J) =811}
PHS (MY =0,
NT=NT+1
NAME(NT) =0
GALL NUTINT gPHS ;T NLNM)
NTN 200

femn== GET MEXT COLUMN 0T

130 GANT INUE
CEAN(INOPUT) (ALPHA (J) ,J =1, INPUTM)

[PELE i INSFRT COLUMN CHAMGES TN PRPNRLEM
TFUINTGT NTHGS) NTD 135
ALPHA(ICNST) =CO (UNT)

135 CNONTINUF

Comme- AYECK FOP CNL PArKFY, GET °OKT NO, "R 0
pPKT ="
oxKT1=9
NN 140 T=1,TMOUT™
TFL TRNWTP(I) JNE. L)  GATN 1h°
NYT1=1+PKT{

IFC ALDPHA (I) NE.1.) 6GOTN 140

200202PR0
20024290
2nu24300
200263110
2024320
20C24330
SNG243L0
2322435)
200243%0
20624370
2CN24L IR0
20526392
20L2LLL0D
20024410
20024420
2Cu244L7C0
26024400
2007650
200wl
20026670
29024420
20024498
20n24a500
?LC264510
26024520
20C24530
20024540
20224559
20n2456C
20C2uL570
20N24L5RD
2460246840
20024602
20024816
20N24u6210
203246330
20224640
20024650
2N024AED
2C02467C
2002u6P7
2024690
2p0247C0C
20024715
200624720
20C2472¢C
20124740
2nC2L75)
20024760
20026770
20024780
20024770
23G2uAL0
20024810
20024829
2022687
2u524860
2L L24R5Y



eKT =PKTY 200244860
GNTO 145 e 20024870
140 CONTINUE 20024880
C---~=CHEFK FNR BNUND, FET BOUND NQ, AP ¢ 20024890
145 TIF(NRDS.EQ.0) GOTN 151 20024900
Do 1580 J=1,NBNS \ .. 20024910
IF ( IBDSII) LEQ.JUNMT) GNTN 158 20824920
150 CNONTINUE - e . 2D 028930
151 J=0 200249340
155 CONTINUE 20024950
C-====SET NAME "0 BOUNN+PANKET + STATE AND MARK KEY COLUMN. 20624960
k=1 \ 20024970
C-==--COUNT COLUMN ANQ WRITE TN FILE LESS GUR FLEMENTS 20024980
160 NT=14NT — e 20024993
NAME (NT)=K+10*PKT+106000%J 2060250C0
CALL NDUT(NT, ALPHA,COLNM) 20025010
200 CONTINUE 20025020
C=<==<REMAYE GUB [OWS FPOM IBASIS AND RHS 20025030
INON=] 200250540
. L=0 e . ... 20025050
i IKOST=100SY 206250640
no 220 I=1,M 20025074
IFCIRNNTP(I) LEQ.4) GATN 210 20025080
C-====NON=GUB RNE . 29025090
INON=TNON+ 1 20025100
IBASIS(INON)-1uo'rnA913(I)+Inoan¢r) : e eiemeel . ..20p2%11D0
RHS(TNON)=RHS(]) \ 20025120
GOTOD 220 ‘ 20025130
C=====(UB POH, STOPE RHS IN AY 20025140
210 L=L+1 206025150
" OAJILY =RHSII) 20025160
C----=MOVE NNAWN USFR £NST POW , . __20025170
IF(TI.LT,TCOST) IKNST=1IKNST-1 20025180
220 CONTINUE 20025190
Co==m- NNW REPLACE RHS NN END OF RHS 200252(4Q
IFIL.FQ.0) 5GOTN 240 200252140
DO 230 I=1,L 20025220
230 RHS{INON+I)zAJLD) , _ .- 204025230
C~-=-=<=NNW DROP counr 0F GUT ROWS 20025240
M=M= 20025250
IinnNsST= Ixosr 20025260
R PEDUNED PRORLEM NAW COMDLETE 200252740
240 CONTINUE 20625280
RETURN — e . .. 20025290

END

D-80

20025300
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SURCPUTTINE STATUS(NNTF)Y
TIMENSTNM NNTFE(4)

rOMMON
L AMAN
. fAMMAN
rAMMNN
£ MMy
rAMMNN
fAMMAy
FAMMAN
LRI

JLTMS/ MAYTOV NTOY, JNNNPFE ,NCRMA Y ,NSOAN

ITI M L aMOL MO NT,,INNST, T, TOHASF ,J2HS,TP]

/NMAMES Y/ NAMF(100)

/TORE/ JACFJ(101),JA8(101),J8K(1.1),A0(43200)
78/ ALPHA(1(1) /87 BETA(171Y /C/ NAMMA(1(51)

ZAASIC/ TASTS(101) ,KFYS(ICL)
/DJSr NJ€17)

/07 DELTA(1ICYD)

ISTATE /7 UPCS,TONW, JCOL ,UNNT, TTOM,MIEJ,NMOTF ,NDJS

/PAPAMS/ THMAY , TTNTINV, TNVF K1 9K2 9Ky Kty KS

ATA JNMTN/ (/7
LNGICAL MASIC,ATOMD

TF(MNN(K3,11) JNF, ) PETUPN

TEFC MODCTITON 4, 50).CN,0) WRITE(H,1)

1 FADMAT (1HY ‘

+ 104 DPHASE

+ y10H TYFe

+ v1CH TPY

+ 916H VAL NBYFOTTVE

+ »1CH NDUS

+ ,10H NAPTS

+ 91564 VALUE DJ TIW

+ y1CH oL IN

+ y10H - ONNFE

+ W104 coL oyt

+ »y10H Tone

+ : »1CH NS CAN )
foceee STAPF AYORENT SNLUTINN, QUTT A2 ~ONTINUE

CaLL SECOND(XY)
TF(X LT TMAX AND,TTPM | T,K5) GNTN 939
CALL MAPNUT (R) :
cALL EXIT
ERE) CONT INUF

C----- COUNT
NDIF =]

ATTTVE ARTIFICTALS FOR STATUS DATA

nn 15 T=1,M
15 TF(TPASTS(T)Z7100.0TNT) NOIF=f+N2TF
fAST==RETA(TCF)
NCOALT=JMCORF
TF(MTOY NE,() 6NTO 27
TALL INONS(JNT)
NCNLS= INT=JNTN
IF(NRILS.LELD) MENLS=NCALSHNT
29 JNTAZUNT

UNSCAN=

1UCO0*NSPTANGNTNLS

MATRY=10NP*MAXTRPY+HTOY

TF(JCAI ."N.Q) 6GOTN 1
TE(IPNUW,,FN,. 0 GOTN 17

MINUT=NAME (JNUIT)

TFLUNUT FRLOY NUNYT=~
TEOINIT LT NT) NJOUT=1003dJCa*TRNW

WRTITF (6,2}

+ s JONS NAME (JBNT) 4 JNHIT , NINUT 4 JNSTAN

. 2 FAPMAT (14 ,3T10,F15,6,2110,F15.6,5T14)
OFTION
feecea WHFN NT CILUMN WAS QOLEATED
. D-81

IPHASF , TTON,MNTRY ,OST,NNJS ,,NPTF,0J (JCAL)

272571 (C
2C225320
c00253%0
20025340
2526350
2CL253F0
26¢25370
20025380
20$25349)
2ir2%4L4
2302541¢C
20625420
20525430
2902544y
20C25L5¢0
2002540
2L N254L7y
23025UARY
2002549¢L
2C(255( 3
200255190
20225520
26425520
2025540
200265%C
213255460
205255746
2002558¢
20025590
25525600
2025614
20025620
20(25630G
20025640
200266%9G
22({ 25660
20(C2567¢C
20Nn25680
22125690
205es57(00
20625710
20025720
20 12%720
20025740
2025750
20Nn257¢0
2202857270
2G6257R0
20028790
2002s5ar0
29125810
25025820
20625270
2025849
2222585)
2CL26AF]
2002577

R




Cewwee- OR UNSOUNDED
19 HRITE(6+3) IPHASE,ITRNyMNTRY,COST,NDJS yNPIFLNOTE , JNSCAN .
3 FORMAT (IH ,3T10,F1546,2710y15He~v=mmomcowcoa- y4A10,110)
RETURN
c
c _
ENTRY ERRQR
WRITE(H,4) NOTE NOTE,NNTE S,
L FORMAT(1H /7 (1H+,4810))
RETURN
c
c

ENTPRY MESSG
ENTRY MSSG
IF(MOD(K3,7) . NE.J) RFTURN
CaLL SECOND(X)
WRPITE(645) NOTE,X
5 FORMAT((1H ,4A10,6(X,F10.0,% SETONDS* )
PETURN
END .
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20025880

. 20025890

20025900
. 200259140
20325920
20025930
20025940

________ -20825950

200259610
20025970
20025989
20025990
20026000
... 20026010
20026020
20026030
20026040
20026050
20026060

- e -.-20026079




1

S

30

40

45

SUNRNUTINE XCHFCK(CALLER,AT,N)
PEAL A(1)
GIVFS QUICK rONSS MHFCKS AND LNCATINN
COMMAN  /OHS/ RHS(100)
CNMMON  /MNVES/ THFTA,QNDJ,NMAX,PRMLER ,NIJALER
COMMNN /PARAMS Y/ TVB‘.ITMTNV’I"'VFOKIQKZ"(?'K’Q'Ks
COMMON /A7 ALPHAC1CL) /87 AETA(L1CL) /07 GAMMACL101) /D7 DELTA(101)
CNOMMAN /RASTS/Z TRASTS(101) ,KFYS(101)
CNMMNN /CNRE/ JACPFJI(1C1),JA(101) ,JAK(L 1),AJ(103C)
C’)‘"’(’N /I/ "|L,"'Dl ’""-'NT'Icnqrptn’ID“AQEQJoHs,IpT
COMMON /LTMS/ MAYTRY  NTRY, UNCORE 4NCRMA X, NSAN
anMEAN /NJS/7 NJ (10
COMMNN /MAMES Y/ NMAMF(1(01])
COMMON /TOLSZ NJTOL,7FRO,PIVTINL, NTNL,PERPTNAL ,DERTNL
COMMON /STATE/Z JPNS, TROW, JCOL,JNUT,TTRN,NREJ,NPTIF,NDJS
COMMNON /RJUNNS/ RNAUMTS(103), IBDS (1(¢C) 4, NBNS
INTERER DELTA
IRPARTO(T)=MOD(TIRASIS(I),100)
K& IS 10C0*STARPT ¢ STO2 ITERATIOM FOR XCHENKS
IF(KL/1000 +GTLITON ,0R, MAD(KL,1000) LT, ITRN) RFTURN
KG=100N*(TT2N#K2) +MNI(KL,1000)
WRITF(Hh,y1) CALLER,TRNW,THETA,3NNJ,JONS
FOOMAT(‘U.............l..l.......l.....l.....l.."
® XCHECK CALLFD QY *AR* OIVNT POW--=%T3,
¥ STEOSE12,5% RNUND*T11.4* COLUMN®TS)
WRITE(Ryh) (NJL(J) +J=1,INCNRE)
FNOMAT (32X, 1CF1C.4)
JKnL=JenoL
J1=MAX G (JUKNL -5, 1)
J2=MING (J1+9, INCNPE)
WRITF(6,5) (JA(K) K=J1,U2)
FORMAT (3I2x,1CT1C)
Iner=1
JENN=JUNCORE®M
0N W6 T=1,'4
JORG=J1 ¥ M=-Ms ¢
0N W J=41,J?
AJCIFND+Y) =DNT (M, O (TNRNRY ,AS(JIRG) )
IF( BRASCAJIUFND+UI Y LLELZERN ) AJ(UFND+J) =0,
JNRG=JNRGHM
WRITE(H,8) T,TIRASIS(I),ALOHA(I) ,RETA(I), (AJ(JEND+I),,JU=U1,J2)
I1NeG=1N0GeN
DN 45 J=J1,42
JAJ=JA (J)
NELTA(J)SNAME(JAD)
WRITF(H,5) (DELTA(I) yJU=J1,J2)
IF(L.EN.J) 50TO AP
an SC I=1,L
WRTTE(H8) T,KEYS(T) JALPHA(I+Y),"ETA(I +M)
CONTINUE
CONTINUE
FNOMAT(T3,17,2E17.242¥,10E10.2)
ERROP CHESKING 0BTTNM TN -XCHECK
CONTINUE
TF(MNND(K3,17) .NELT) (NTA 555
=HAMMA SIMS LHS=PHS
nn 9n T=1, Mo

D-83

23L26082
2002A09C
20u261(0
20026110
2.u2h12u
2CC26130
20(02614C
20026150
21u26163
200251793
20026180
206261490
2Ci262CC
26126210
20026220
20026230
2002624y
2026250
200262¢€C
200762790
20026285
20026297
2cer263co
20026310
20.263235
c0r2637p
20026340
200263%0
2r.2636ecC
29526370
20026 38C
2002~390
270426401
20L26A4L1C
2002542¢C
20026430
2G02544C
2C(2hbLs5g
20026460
20026470
go2auet
200254970
2tcenstee
20026510
2026520
e0L26530
20026540
2007?6550
20C2685¢60
20026570
20C26580
2062659¢C
2022665C
2902AK510
20062h6H20
20(2667%0
20326640

TR




90  GAMMA(I)=-RHS(T) 20026650

C----- CYCLE ALL BOOK KFFPING TO GET COLUMNS IN ORDFR __ _ _ 200266510
LAST=1 20026676
NVARS=MPL+NBDS 20026680
DO S00 NVAR=1,NVAPS 20026690
NEXT=999999999 _ 20026700
Ce===- BASIC COLUMNS 20026710
no 200 Is1,M L e . _.._RD026720
J=IRASIS(I) /100 20026730
Coewe=- MARK STRUCTUPALS 20026740
B 1TAG=2 20026750
IF(J.LENT) GOTOD 150 . . 20026760
Coromm MARK ARTIFICTIALS 20026770
TTAG=S - . . ... 20026780
IF(J.LENT#1G0) GNTA 150 20026790
C-==-- MARK NEGATIVE STRUCTURALS 20326800
ITAG=6 20626813 .
J=J=(NT+100) .. 2002m820 i
IF(J.LELNT) GNTO 150 200268320 :
C---~-MAOK NEGATIVF APTIFICTIALS } —— _ . 20026840 ;
I1TAG=? : 20026850 i
150 CONTINUE 20026860
IF(J.LT.LAST) GOTO 200 20626870
IF(J.GT.NEXT) 60TN 200 20026880
NEXT=J 20026890
JTYPE=2 ' . . . ... 206269C0
JTAG=TTAG 20026910
X=BETA(I) 20026920
18AS=1 20026930
200 CONTINUE . 20G269340 :
C-~---BOUNDED CILUMNS 20626950
IF(NRDS.FQ.0) GOTN 200 - . . ... 20026960
NEXTJI=MIND (NT 4NEXT) 20026970
00 260 J=LAST,NEXTJ 20026980
TF(MOD (NAME(J),10) .FQ.3) GOTN 29¢ 20026990
250 CONTINUE y 2GC27000
6GNTO 300 20627010
290 NEXT=J , . e — .. ... . 20027020
JTYPE=3 20027030
X=R0UND (J) 20027640
C--=-- KEY COLUMNS 20027050
300 CONTINUE 20027060
IF(L.EQ.0) 60TO 360 20027070
DN IS0 I=1,L A - ... o@gevasa.
J=KEYS(I)/100 20027690
IF(J.LT.LAST) GOTN 350 _ 20027100
IF(J.GT.NEXT) GOTN 35¢ 20027110
NEXT=J . 20027120
JTYPE=4 20027130
X=BETA(M+]) ... 20027140
350 CNNTINUE 20027150
360 CNNTINUE .. 200271eC
c 20027170
C--==-~GET NEXT COLUMN TO CNRE IF REAL (JTAG=? NR 6) 20027180
IF(NEXT.£Q.9999999499) GNTN 510 20027190
IF(NEXT.GT,NT) GNTN 40O _ . e .. . 20022200
CALL TIN(NEXT,AJ (JFND+1) ,JNCOPE+1) 20027210
C---=-~ADD GUB ELEMENTS 20627220
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-

559

551

552
555

MDY =Me ¢

IF(L.FQ,G) 5NTN  2AS5

NN a0 I=MDi,MPL

AJ(JSFNNeTY) =0,
THUR=MNNINAMF {(NFXT) ,1000N0) 710
TF(IGUANE.D) AJ(JIFNI+M+TIGUB) =1,
TF(JYYPENE,2) GNTC 485D
TF(JTAGNELS) GOTN 450

NFGLATIVE STRPUCTURALS

0N 39) I=z=i,MPL

AJCJEND+T) ==AJLJUTMNLT)
AJ(JFNNEM) =1,

HOTN 450

ARTIFTCIAL VFCTOR (JTAG=S NR 7)
DN 10 I=1,MPL

AJ(JEND+T) =0,

AJOJUFND+IRASY =1,

AJ(JFND+M) =1,

IF(JUTAG.EQ.7) AJ(JFNN+IBAS)==~1,

SUM Y*AJ TN GAMMA-- THE FRRNQ

N0 &h0 T=i4MPL
GAMMA(T)=GAMMACT) ¢ X*AJ(IEND+TY)
LAST=NFXT+1
FOPMAT(LTL,F12.4,10F10,4L7(28X,19F10,4))
CONTTINUF

CHENK FPPOR AGATNMST TNLFOANCE
oM rFe=0,
K={
DN 560 I=1,MPL
ARSGAM=ARS (GAMMA(T))
IF(ARSGAM,LE ,PFRTOL) GNATN 550
K=K+l
DELYA(K)=T
GAMMA (K)=GAMMA(])
IF(ARSGAM,LEPRMLFR) GNTN 550
PRMLFR=ARSGAM
CONTINUE
IF(POMLER,LEPERTNL) WRITE(F,552)
IF(PPMLER,LF,PEPTNL) GNTN KKS
WRITE(H551) ORPMLEP,?ERTOL, (DELTA(I) GAMMA(T) 4T=1,K)
TF(MOD(K3,19) .NE.T) GOTO 555
ITNINV=TTIN
FNOMAT (*(0PRIMAL FPPNDS EXCFED TNLERANCE-~-~®/
* FRPINR--*F12,4* TOLERANCE-=*F12,4/7(4(T10,E20.8)))
FNEMAT (* EORPNRS WITHIN TOLERANCE®)
HRITE(6,7)
FORMAT (1H J4(H~ew=m=- e DL L L EL L bl DL L LR St A S
BETUPN
END

D-85

20327220
20927243
20027250
20027260
29027270
20027283
2gc2z27r2ag
20027300
20027313
20027324
20627330
20027340
2at273s5¢0
20027360
20027372
200273A0
2352739
203274(0
20627419
20027420
200274630
2C027443
20C27450
20027450
20274670
20C27487
20027490
2GL275C0
20027510
2602752¢
20627530
20027540
271127550
20C27560
20027570
200275R0
20527599
26027600
20027610
26027620
2n027670
20427640
20027650
20627660
2n027670
29(276%0
20627699
200277¢0
200727710
2527720
20027723




2549
300

rrrr

PROGRAM REPGEN (TNPUT,0UTPUT,TAPEA, TAPES=INPUT, . e e
1 TAPF6=QUTPUT,TAPFQ=TAPEA)

COMMON /VECSTG/ VNAMF (10) ,C,LENP,VLIFE (1) ,INH(1C,16),
VCOST(10,5) ,NAMEN(10),C0STS(30,3)

CNMMON /RASICS/ CHARP(S5C004+4),700F(20),PER(L10Y,IYR(10),LYR(1D)

COMMON /OUTS/ OANDM(20) ,SALF(2C) ,SAVE(20),EXIST(10,20),

SURCH (10,203 ,STOR(10,20),SALV(10,20),PROC(20),PROT(20). ___ .

COMMON /PARAMS/ PDTOT,TNYR,LAST,NV,NP, TNT, TITLE(4),COST

DATA CODE 7/ 2H01,2HC?,2H03,2H04, ?H(5,2H062H07,2H08,2H09,2H10,
2H11,2H12,2413,2H14, ?H15,2H1h, 2H17,2H18,2H19,2H20/

CALL SETuP

PEAN(Y,100)(TITLE(T) ,T=1,04)

FOPMAT (LALQ)

IF(FOF, N 7777,20C

PDTNT=0,.0

nn 300 1=1,20

SALE(T)=0.0

SAVE(I)=0.0

PROC(I) =POT(I) - e e

NANDM(TI)=0.0
DN 250 N=1,10
DUDCH(N,I)=O.0
EXIST(N,1)=0,.0
ST”Q(NQ I)=0.0
QALV(N, I'=0.0
CONTINUE
CONTINUE

CALL TINSOLN
CALL CINFD
CALL PINFH

GN Tn 50 . o .
STNP

END

D-86

.30000010

30000020
30000630
300C0C40
30000050
30000060
3gnooazg
30000080
30000090
30000100
3000011¢
30000120
30006130
30000140
30003150
30000160
30C00170
30000180
30ucl190
30C0602¢C0
30006210
300600220
30000230
30060243

.30600250

30000260
32320279
30000280
30000290
300003C0

-30000310

30604320
30000330




SURROUTINE TINFO
FOMMNAN JVECSTYG/ VMAME (10) Oy LEMP VI TFE(17) ,INH(1C,16),
*  YCNST(10,5) yNAMEN(10) ,CNSTT(0,T)
nOMMNAN /RASTICS/ CHAR(SDO0,4) oSONE(2) 4 PER(10),1YR(10)4,LYR(1))
TOMMOIN /NUTS/Z OANDM(20) 3 SALE(20) 3SAVE(2C) 4 EXIST(10,22),
* OUPCH(10 4200 4STNP(10,20) ,SALV(10,20) ,PPNC(2() ,PRAT(20)
TOAMMON /DARAMS/ PORTOT ,INYRLZLAST,NV,NP,TOT,TITLE(4),CNST
NATA ANNF,TNTAL,,PFRIND /7 2HU1,6HTOTAL L,AHPERTON /
WOTTF (R 100) (TITLF(I) ,I=1,4)
SUMT=0,0
TooNC=(,C
TCNST=0,0
nY &10 I=1,20
SL2 TENST=TOOSTENANDM(T) +SAVE(T) -SALR(])
TeAST=COST=-TCOST-PNTNT
DN 600 I=1,NP
hl5 TPRINC=TPRNC+PRNC(T)
TPEAC=TORAN/TLNST
0N 1630 I=1,NP
IF(OFR(T)EN,NNF) N=T
1003 CANTTINUF
0N 233G T=Ny,NP
Ki=IY2(I)-TNYR+1
K2zLYR(I)=-INYP+1
00 1530 K=K1,K2
IF(¥,ZQ.K1) 6N TN {5CC
NANDM(K1)=NANDM (K1) +NANDM(K)
SALE(K1)=SALE (K1) +SALE(K)
1531 SONTINUE
J=zI=N+1
oPQNGC(I) =PRNT(T) /TOPNC
NANNMIKLI)I=DANDM (K1) +SAVE(])
SUM=OPROMN (1) +NANDOM (K1) =SALE (K1)
WOTTE(R,200) PERINN,CODE(J) 4PROCITI) ,ODANDM(K]) ,SALE (K1) ,SUM
IF (JsT2.1) GN TN 20CC
NANDM( 1) =DANDM (1) +NANDM (K1)
SALF (1) =SALE (1) #SAI F (K1)
PRACIN) =PRAOM (N) +PPNCI(T)
200C SUMT=SUMT+SUM
I=LYP(NP)=-TNYR+2
WOTTE(R,200) TNTAL,PNTNT,PRNC(N) ,O0ANDM (1),SALE(1),SUMT
WRITE(H,400) SALF(T)
100 FNOMAT (1H1,16Y,6LA1( / 14=,%CNST INFNRMATION* /
BlHe g 12X ,5(1H%,12X) /7 13X,1H*,* R AND D *, iM*,
** OPOCURFEMENT#,1H¥* ¢ NDPERATING ¥,14¥,* SALVAGE *,1H*,
L TOTAL  / 1H L,77(1H®*) /7 13Xy5(1H*,12X))

30C035340
30600350
3C20.360
30000370
30C033RC
30€0063%0
3c000400
30033410
30L0Jb20
30C0G4L 20
20000440
ICLCNGLSE
3GLL0450
30000470
30000480
r2doieag
3CCcCS5LE
3g00c6051¢C
30000520
30406952)
33063540
30€09550
30000560
30:C0157)
36C038580
3063590
30060600
300036610
302363629
30000630
30000640
33523650
30000664
30000670
*N0006A0
3056369L
3266027C0
3pccerio
0000720
3CC03730
300C0740
306G075¢C
30000760
3CE03770
3gaGareg
3cG600790

260 FOPMAT(L1H 48P 32X 3A2,2Xo1H* 312X, L (1H¥,1X,FF.342X) /7 13IX,5(1H*,12X))300008C0
300 FNAPMAT(1IN,5 (IH*,12X) / tH ,A6,hX,5(tH*,1X4F3,3,2X) / L1H 477 (1H*))3IC500A10

4Gy FORMBT (1H- / 1H-,*TRUNCATION VALUE FOR PESQURCES = *,f9,.1)
PETUPN
END
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30660820
30000R20
30000840

en N




SURCNUTTINE INSOLN . I ... ... 30p608sL 4
CNMMON /VESSTG/ UNAME(10) yCoLENP ,VLIFE (10) ,INH(10,16), 300008620
* VCOST(1045) 4NAMFN(10),C0STS(32,3) 30000870
COMMON /8ASTICS/ CHAR(S000,4) 4,00DS(20) yPERIL0) yIYRPI10),LYR(1D) 3360088¢
COMMON /70UTS/ OANDM(20) ,SALE(20) 4SAVE(20),EXIST(10,20), 36000890 '
¥ PUPCH(10,20),STNR{10,20),SALV(10,20) ,PRNC(20) ,PRAT(20) 30000900 i
CAMMNN /PARAMS/ POTOT,INYR,LAST,NV,NP, TOT, TITLE (L) 4COST - —-.. . 2D00p091s |
INTEGER TOT 30000923 !
TOT=NP+1 30000930
DATA X/1HX/ 4 W/1HWN/4S/71HS/7 4BLANK/ 1H 7,BLAN2/2H 30000940
7777 Q£40(9,130) IND, VAL 36083950
IF(IMDL.GE.0) GN TN 101 336043960
C0ST=VAL . 3000024970
GNH Tn 700 30000980
101 YF(TND,EN.0) GO T~ 7777 30660994
TF(CHAR(IND,1).EN.X) GO TN 53 30001000
IF(CHAR(INDL 1) . EQ W) GO TO 4GO 30001010
IF(CHAR({INN,1).EN,S)Y GO TO 3L 30001020
IF(CHAR(IND, ) NEL.BLAN2) GO TN 72777 234621030
INTERPRET PNN VARIARLES FNR INVESTMFNT CONSTRAINTS 30G601u4)
DN 200 I-=1,20 3cc91C%0
IF (PER(T) .FQ.CHAD(TND,2)) GN Tn 21¢( 30C01688
200 COANTINUE 20001070
GO To 11030 30801082
212 PROC(I)=PROC(I)-VAL 3c0L109n
PRNC(I+1)=PPOCC(I+1)+VAL 3gco11c0
G0 TN 7777 3c001110
INTERPQFT TMHERTTED FLEFT AND PURCHASE FLFET VAPIARLES 33C01120
420 DO 6yS J=1,20 IC061120
TF(CODE(J) LEN,CHAP(TND,2)) GN TO &41C 30001140
45 CNNTIMUE 306011540
0 TR 100D 31891168
41l 00 470 I=1,10 33661170
IF(RPEP(IVLEQ.CHAP(TND,3)) GO TO 43{ 37001180
420 CONTINUE 3¢Ca119g
60 TN 100¢C 3000612060
430 ISTAPT=TIYR(I) L.34G001210
IF(CHAR (IND,1).EN,X) PURCH(J,TI)=VAL 3oeco1220
D0 450 I=1,1¢ 300C1230
IF(CFRIIICEQ.THAR(TND,4)) GO TN uBL 30001240
459 CONTINUFE 30001259
6N TOo 1900 300C12€D
460 TFNN=LYP(TI) 30001270
CTALL VALUFS(J,ISTART,IEND,VAL) 30001280
GO YO 77?777 - 30621240
INTERDPRFT MNTHBALL VAPTARLES 330013GG
330 DO 350 T1=t,2C 30¢01310
IF(CONE(D LEQ.CHAR(TND,2)) GN TN 36L 30001320
350 CNNTINUE 30001333
GO TO 1000 30001340
360 DN 370 J=1,10 30601350
TF(OPFR{JI.EQLTHARP(INNG3)) GO TO I8 30001360
370 CONTINUE 30001370
60 7O 1000 30061380
389 STAL(TI,J)=VAL e——.--.. 30001390
LENP=LYR(J)=-TYR(J)+1 30601400
CALL MNTH(T) 30601410

D-88




SAVF(J) =SAVE(J) +reyaL
GN T 7777
€ INTEPDRFT MASTFR VAPTARLES
5J]3 IF(CHAR(IND,3).NF,RLANZ2) GO TN & ]
nn 8580 I=1,2C
TE(RANE(T) ,FO.CHAR(IND,2)) GO TN GRC
550 CONTTNUF
GN TN 1.3
56, PUYRPLH(T,TIT) =VAL
IF(VAL «6Te0Wl)
'ONTNAT=PNTNTHVANST (T, )
nn TN 72777
£ E£9PNP MFSSAGE
1050 WRTTF(H,R00) (CHARP(IND,T),I=1,4)
STNhO
7)1 RETUPN
100 FNOMAT (ThylX,F12.4)
660 FNPMAT (1H=-,*ERRNP TN INTEROPETATTON NF *,A1,3A2)
END

D-89
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30CC142);
30001420
300016440
39C01450:
T00GLLAD:
30001479
3cT01480]
30Cutu9g:
30CC15C0
30001510
3000152)
300061530
30001540
30601550
30€0156)
205015704
30001580
30001595
31301630




SURRNUTINE PINFN . L e
COMMON /VECSTG/ VNAME (10) 4CLLENP,VLIFE(10) 4,INH(1D,16),
*  YCOSTY(10,5) yNAMFN(10) ,C0STS(30,3)
COMMON /BASICS/ CHAR(S500044) 4COOR(25),PER(L10),IVYR(10),LYR(17)
CNAMMON /NUTS/ OANDM(20) ,SALE(20) SAVE(2(),EXIST(10,20),
¥ PUPLCH(10,20),STNRP(1C,20) ySALV(10,20) 4PPNC(20),PRNT(20)
CAMMON /PARAMS/ RNTOT,INYRLAST SNV NP, TOT,TITLE (L) 4CNST_
INTEGER TOT
DATA TOTALLPERION,ARLANK /7 GHTNTAL ,AHPERIND,,Z2H /
WRTTE(HR L1000V (TITLE(T),I=1,4)
M=1
5 60 TO (10,20,30,40,50,60,70,80,Q ) ,NV
1) WRITE(6,1010) (VNAMF(T),T=1,NV)
GO TN 100
20 WRITFE(6,1020) (VNAME(T),I=1,NV)
Gn TN 100
3] WRITF(H,1030) (VNAMF(T),I=1,4NV)
GO ¥n 100
L) WRTTE(R,1040) (VNAME(T),I=1,NV)
GO TN tNnO
S0 WRITE(H,1050) (VNAME(T),T=1,NV)
Gn TN 100
60 WRITE(R,1060) (VNAME(T),I=1,NV)
GNn I0 100
70 HWRITF(H,1070) (VNAME(T),I=1,NV)
Gn TH 10C
B3 WRITF(6,1080) (VNAME(T),T=1,NV)
6N YO0 100
90 WPTTF(6,1090) (VNAME(T) ,I=1,NV)
19090 FNRMAT (1HL1 , 16X, LA10 / 1H=-,*PURCHASEN RESNURICFS*®)
1010 FORMAT(1H=-,12X, 1H*¥,12X /13Xy, 1H®,2X,2883,2X /1H ,25(1H®)/
* 13X, 1H¥F,12X)
1020 FNOMAT(1H= 312X, 2C1H*,12X) /313X 92 (1H* 42X, A8,4,2X)/1H 4 38(1H*)/
O 13X,2(1H*,12X) )
1030 FNRMAT(1H=3 12Xy 3(1H*,12X) /713Xy 3{1H*,2X,88,2X) /714 451(1H*)/
* 1IN,I(1H®,12X) )
1040 FNOMAT(1H= 312X L0 1H®,12X) 713N 4 (1H* 32X, AB,2X)/1H 64 (LH*)7 .
P O13XL(LH*,12X) )
1050 FOOMAT (1H=,12Xy501H%,12X) /13X,5(1H®*,2X,88,2X)/1H ,77(1H®*)/
* 1IA,5(1H*,12X) )
100 FNPMAT (1H=,12X,B(1H*,12X) 713X ,A(1H®*,2X,AB,2X)/1H ,90(14*)/
* 13X,6(1H%,12X) )
1370 FORMAT(1H= 12X, 7C1H® 4, 12X) /713X, 7 (1H® 42X 4 AB,2X)/71H ,103(1H*)/
» 13X,7(1H*,12X) )
1080 FOPMAT(1H=,12Xo8(tH®,12X)Y /713X, 8 (1H* 42X ,A8,2X)/71H 4116 (1H*)/
13X, B(1M*,12X)
1090 FNPMAT(1H-,12X,9(1H*,12X) /13Xy (1H*,2X,88,2X)/2H ,129(1H*)/
* 13X,3(1H*,12X) )
100 IF(M,GE.?) GO TN 2086
K=0
DO 200 TI=1,70T7
IF(PER(TILEN.CODF (1)) K=1
TF{(K.NE.1) GO TO 240
TEMP1=0OFPI 00
TEMP2=PER(T)
IF(T.NE,TOT) GO TOH 17S
TEMPI=TOTAL

D-90

.30£01610

30001620
30001630
30001643
30661650
30001660

.30001670

30041683
30001690
docgirce
30001710
33901723
36001730
30001740
30001750
30201769
30301770
303C17RQ
30601790
306018C0
32061810
30061820
30C01830
3n001840
33GC1850
30601860
30001870
300018R0
30CG189¢
30601900
3Gg01910
3orpt1920
30001930
30GC1940
30601950
3N001960
336019749
300019RD
306€1990
X0002000
30002010
30662020
33002030
30002040
30C32059
300020660
30602070
30002080

. 39¢0C2¢90

30662100
30002110
31002120
33002130
30602140
30002150
30002160
300021740
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v Ky Ny No X%

14y
1510
16,
170
140

199

223
1113
1120
1130
1143
11590
1163
1170
1189
113

TEMD2= 3L ANK
G TN (110,120,130,1060,15C041604170,180,1730) MV
HRITTE(H,1110) TFMPL,TEMP2, (PURACH (U, T) ,.1=1,NV)

GY Th 20¢C

WOTTF(6,1129) TEYP1,TEMP2, (PUICH(J,T) 4 J=1,NV]}

5N TN 2GC

WPITE(R,1120) TEMOYL,TEMO2, (PURPCH (I, 1) ,J0=1,MV)

60 IO 230

WRITE(Hh,1140) TEMPL,TEMP2, (PURCH (J,T),Jz1,NV)

N Th 200

HRITF (A ,1150) TEMPYL ,TEMP2,(PURCH (J,T), J=1,MV)

GY TO 236

WRITE(6,1160) TEMPL,TEMP2, (PURCH (J, 1) ,J=1,NV)

GN Tn 20¢

WOITF(6,117N) TEMP1,TEMO2, (PURCH(J,T) , J=1,MV)

6N TN 23N

WRTTE(R,1180) TEMOL,YEMD2, (PURCH(J,T),J=1,NV)

50 10 202

WRITE(641190) TEMOL,TEMP2, (PUPCH (JyI) 4J=1,NV)

CNNTTNUE

FNPMAT (LH ,A64,2X,A2,2X, 1H',2X.F8.1,2X 7 13X, 1H®*,12%
FARMAT (1H 86 ,2X,82,2X,2{1H4%2X,FR,3,2X) / 13X,2{iH*,12X}
FOPMAT (1M JAR 42X A2y 2Ny J(LH®,2X,F8,3,2X) / 13X, 3(1LH*,12X)
FOARMAT (1H JAFR 22Xy B2, 2X 4 (1H®* 22X FB.342%X) 7/ 13X,L(1H*,12X)
FAPMAT (1H A6 42X 4 A2, 72Xy (1H® (2, FB 3,2X) /7 1AL,S(LH*,12X)
FORMAT (1H 48H 2 ,82,2X,HC1H* 32X, FB8,3,2X) /7 13X,6(1H*,12X)
FNOMAT (1H 4BR ,2X AP, 72X, 701U ,2X,FB8,3,2X) /7 13X,7(1H*,12X)
FOPMAT (1H SRR 42X, 82,2XeB(14% 32X 4FR.342X) / 13X48(1H*,12X)
FAOMAT (14 86 ,2X982,2X,F(1H¥ 42X, FR 3,2X) /7 13X,9(1H®*,12X)

FIRST DART nF
CAUIPMENT SURCHASES NURING EACH PEPTIND ,e040
NEXT SECTION NUTPUTS PESNURRES STNREDN

305

314

332
3460
350
360

374

WRITE(A,3000)

“=3
60 TN §

IF(M,EN,.2)

M=1

THIS SURPNUTINF OUTPUT INFNRMATTNN CONCERNTING

(TTTLE(DY ,T=1,4)

GO TO 2¢5

NN 4ud T=14NP
KzTYP(T)-INYP41
IF(K,LELQ) 6N TN Wi

N=N+t

GN TO (31043204330 +34043353,3505370,380,390) 4NV
YRTTE(R,1110) PERTON,CONE(NY L (STOT(J,T) ,J=1,NV)
GN T 4G
WRITF(A,112D0)PEPTND,CODE(N), (STNP(J,T) 4J=1,4NV)
GO TN 400
WRPTITE(A41130)YPEPTON,TONE(N) y (STNP(J,T) ,J=1,NV)
60 TN 400
WOITF(6,11L0YPERIND,"NDEIN), (STN™{Jy1) 3 J=1,NV)
GN TN 4LGD
WRTTE(H,1150)PERTNAN,FONE(N)  (STOP(JyI) 4J=1,NV)
N TN 400
WRTITE(GL1160IPERTAD,CODFIN) , (STO(I,T) 4J=1,NV)
6N TN 40C
WRITE(A,117D)PERTON,FODE(N) , (STOP(J,T) yJ=14NV)
GN TN 40O
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300021R0
30002190
302203
25002213
xeo062220
2n002230
30202260
3ccozecsce
20C022RC
3Lcea2re
32732285
30082293
300G23¢0C
3uCC2310
3nui232e
30ud2330
306C2346¢C
300G236C
30102364
30£52370
30CG23R0
30662390
33552403
3JLe2410
30002420
30002430
3nl0264C
30202450
20L024FC
30007470
3nd02489
3aLo2490
36C025C0
CC02510
mneN2s20
30v02533
20602540
3CC02550
33nC25h3
36o0257¢C
36CG625R0
I0cn25Q0
202302600
3TCL2614¢
20062620
30002620
3CL3264C
30002650
300C26K0
3CL6267¢C
30nC2AAL
3600269C
30Cu27cC
3ubo2710
32202720
30632733
38C0274(C
30002750
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330

3ag

400

3007
c

WRITF(6911B0)PERTON,CONE(N) , (STORP(J3T) 3J=1,NV)
GO Th 490

WRITE(6,1190) PENTAD, CONF (N) 5 (STNR(J,1) yJ=14NV)

LONTTINUE
FARMAT (1HL 416X, 4AIC 7 L1H=-,*STIREDN RESOURCES® )

C PEMAINING PART WTILL NUTPUT THE TOTAL AMDUNT USED
C NURING EACH PERIND

c

205

206

21n
224

230

2000

WRITF(Hh,2000) (TITLF(T),I=1,4)
M=2

GO TN S

N=0

NN 3C0 I=q1,NP

K=TYR(TI) ~INVD:}

IF(K.LE.0) GO TO 2CC

NN 206 J=1,NV
EXTST(JyK)=EXIST{JI,K)=STOR(J, )
N=N+1

GO TO (210,2209230,240,250,260,270,280,230) 4NV

HRTTF(Hh,11103) PEPTINN,CODF (N) 4 (EXTST(JyK) 3J=1,NV)

G0 Tn 300

WOTTF(6,1120) PERTND,CODEIN) , (EXTSTIJ4K) ,,J=1,NV)

Gn Tn 300

HRITF(6,1130) PEPTND,CONEINY » (EXIST(J,K) yJz21,yNV)

GO 10 300

WRITE(6,1140) PEPIND,CONE (N) 4 (EXTST(J,K) ,,J=1,NV)

Gn Tn 306

WRITF(6,1150) PECIND,CONEIN) 4 (EXTST(JK) 4 J=14NV)

G0 70 332

WRITE(6,1160) PERTIND,CNODE (N} , (EXTST(JyK) 4J=1,NV)

G0 TN 300

WRITE(6,1170) PEPIND,CNDE (NY, (EXTST(S,K) ,J=1,NV)
.GN TO 3C5
WRITE(6,1180) PERTND,CONE (N) 4 (EXTST(J,K) 3J=1,NV)

Gn Tn 300

WRITF(6,1130) PEPTND,CADE IN) L (EXTSTIJ,K) ,J=1,NV)

CONTINUE
OETUPN

FORMAT (1H] , 15X, LAIC / 1H=-,*TNTAL RESOURCES USEN® )

END

D-92

30002760
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30002780
30262792
366028¢C0
300028190
30002820

30002820

33002840
33402850
300028640
300072870
1300288¢C
ipco2e9a
3€6029¢€0
30002910
331c292¢G
20C¢02930
36002940
30002950,
300029%9
306G297¢C
3g0029rg0
30002990
3a0co3acL0

. 30CC3010
30003020

3CGG3C30
330334043
36003050
300030640

. 30603070

30203680
30C03G69Q
300031TD
306603110
20363123

L.30003130

20003140
30603150
300073160




SUARNTTINE SETUP

COAMMNN ZVERSTR/ VMAME (1)) 4 CoLENP VLTFE (1.) (INH(L1(416),
* VCQST(ID,G).NA“FN(IU).CGSTQ(!G.B)

roMMnm /BASICS/ PPAD(RDOD.hi.ﬁnﬂE(ZO),P€°(10),IVF(iﬂ',LVo(iﬂ)
‘LAMMNN /NUTSY OQMPH(’G),SALE(ZC),SBVE(PUI.EKIST(ioyZB),

21312

20

1374

116

LY
100

119
2070

159
160

* °U°CH(10,20),STﬂP(lﬁ.ZG)gSﬂLV(tﬁy’C).DDGC(ZJ).PQOT(?U)

fNMMON  /PARAMS/ °DTnT,INV°-LAST,Nv,NP,TOT,TITLE(&),CGST
NYMFNSTAN TEMR{4)
NATA IVT'I°ToIED/“HV”HIQLE
MyR ="
NOT =(
°EA0(5,1000)FNAMF,IMVP.LAST.NV.NT,ND
FOPMAT (AR, 2%, HT5)
oCAN(5,1000) TTARLF
IF(ITANLE.EN.IVT) GO TO 20
IF(ITARLI,EN.TPT)Y 6N TO 60
TE(ITAQGLF.EQ.IEDM ~N TN 100
WRTTF(642000) ITARLFE
FARMAT (1H-,A8&,* 1< NNT PECOGWIZEN PY SFTUP#)
STne
NVO=NYP 41
READ(5,4CL0) VNAME (NVP) ,VLIFE (NVR)
PEADIS,1970) (VEOAST(NVR,T) ,I=1,5)
FNOMAT (5F10.2)
N TN 10
NOTzNOT+1
READNIS, 1140} YVP(NDT),LVD(VBT),D’P(NDY),ﬂoﬂf(NDT)
FNPMAT (T4, I5, 1X A2 ,FA,2)
GN Tn 13
FAPMAT (A9,11X,12)
CNNTINUFE
DRNAT(NPT+L) = 0.
CONTINUF
PEAD(Q,3600) T, (TEMP (U, J=1,04)
FNOMAT (TS, LX,41,7872)
IF(FNF,9)208,150
DN 163 J=1,6
CHAR(T , N=TEMP(J)
nN TN 110
RETURN
END

yAHP FRTND yAHFNDTAPLE /
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ITRN ~ iteration count

Ne3IL70
2Juu3ILAL
300603199
coer2io
TNgr240
3cul3220
33C03230
30003260
30003250
33063260
3a200327¢C
36663280
3gngi2ag
3273330
30vd3310
ze0u332¢C
30003230
3073133463
300L335%
30063360
200C3370
N0 2380
30633398
3CI27600
30003410
30002420
37003433
39003649
ILCC3LC
20003460
32013474
353034UR7
30003490
3cce3sce
3ICuul513
31060352C
33003530
300013540
3000355)
3330356C
30003570



13

SURROUTINE VALUES(N,TSTART,TEND,

¥ VCNST(10,45) yNAMEN(10) ,COSTS(30

VAL)

+3)

CNMMON /VECSYG/ VNAHF(iO),CgL‘Nﬂ.VLIFE(i )yINH(lC,lG),

\

COMMON /NYUTS/ OANDM(°U),SALE(20),SlVE(?O),EXIST(lO,?U,,

.

PURCH(10,20),STNR(10,25),SALV(10,20) ,PROC(20),PROT(20)

COMMON /RPARAMS/ PDTOT,INYR,LAST,NV,NP,TNT, TITLE(4),COST .

CALL YRROSTIN)
I=ISTAPT-INYR

II=TEND-ISTAPT+1

K=1

DN 16 J=1,11

I=T+4

IF(I.LE.D) GO ToO 10
_CANDM(T)=0ANDM{I) +GNSTS (J,K) *VAL
CXIST(N,T)=EXISTIN,I)+VAL '
NONTTNUF

I=T+1

=K+l

IF(IEND.FO.LAST) K=K+1
SALE(T)=00STS(J,K)*VAL+SALE(T)
SALVIN, I)=VAL+SALV(N,T)

RETURN

END

D9l

| .
COMMNN /BASICS/ CHAR(S000,4),CODE(20Y,PEQ(1G),IYR(10),LYR(10)

30003580
30003590
30003600
30003610
30003620
30003630

30003640

30003650
20003660
30003670
30003680
30603690
3qoe37e0
30003710

30003723

30003730
30003740
30003750

30003760

30003770
30003780
30003790
30c038co
30C03810




SURRNYTINE YRANST () 1000R670
€ A SURGNATINE TO COMPUTE THE NBEPATING, SALVAGE, ANN TRUNCATINN 1060A6LD A
C CNSTS YFAR AY YEAR, ALSO THF YEARLY MOTHRALLING SAVING IS COMPUTFR, 1°C0R650 4
rOMMNON JVERSTR/ VMAME (10), C,LENP, VLIFE(L0), TNH(10,16), 10008660
 yCNST(1(,5), NAMFN(10), GNSTS(30,) 1000A670
INTFRED UNAMF,VLIFF 13258680
C ASSUME THE NPERATING ANN MAINTANGE N0OST INCPEARES AT R%100 PER-GENT 1000A6QQ
C A YFAP (NNT A “NMPOUND PATE INCEASE) 1066R7C6C
p=g,0 | 106CR710
c _ 10008720
€ LET X= THF 1ST YFAP =, AND M, CNST, THEN 1000R730
c X+ (14R)*X$(42%R) ¥ X4, .. +{1+9%P)¥U=VCOST(J,2V1CGLGATLD
Xz VOAST(J42)/7(1C.C + 45,0%R) 10008750
C ASSUMF NN BFRIND TS LANGER THAN 6 YFARS, 10008760
TR=VLIFE(J) +10 i 1905¢877¢C
nn 19 I=1,18 16068785
FOSTS(T,1)=(1.0 + FLNAT(I=-1)®R) *X*(VCNST(J, L) **(T=1)) 1CGCA730
13 COANTTNYF 10008800
¢ 16008810
C ASSUME THF SALVAGE VALUF OF A VEHTGLE AFTER I YEARS NF SERVICE IS 10L0RA2E
. (ALPHYA)**] *PYRCHASFE rnST, ' ‘ 16C08820
ALPHA=(,5
Y=WENST (Jy 1) 10008850
NN 27 I=1,1IR 10LGARGE
Y= ALDHA®Y _ 100C9879
fNSTS(I,2) =¥ 10CCARBAD
24 NNTINUE : 10003890
Cc 106a99¢C2
t ASSUMF TRUNCATTNON AFTER IYEAPS NF SEPVINE IS 106GAR910
c (VLTFE=-T)*(PURCHASE ROST)/VLIFE 10068920
c 10uGBA20
Y=VRNST (), 1) Z/VLIFF (Y 105289417
nn 23 T=4,IR 10C0895¢
IX=VLTFE(J) =T 10C6896C
TF (TYX.LT.C) IX=C 100089710
£ASTS(T,N =IX*Y : 16°09%98)
33 CANTINUFE 10C( 8940
RETUPN . 100C690¢C0C
FNTRY MNTH Co 100C3C10
L ASSSUME THE MNTHRALLTNG SAVING IS ©1%400 PE® CENT OF THE FIRST YEAR CNST-X
P1=0.9°
p cisd ?
c 0n su6 IL=1,LENP
C S4h Cz0-C.1%P1%YCNST(J,2) *VEAST(J,6) **(IL~-1)
c C ==X * 01
C==VRNST(J42)7(12,C ¢ 45,0%R) * ng
PETUPN : 1CC09C R0

£ND 10009090

D-95
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ERROR MESSAGES
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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.

H
"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 peviod 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

E-2




these errors occurs, a major problem exists within the program. As a

result these prevent the creation of the BBCAVZ 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 PROGRAM

"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,

"Pime 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.
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"I0--column not located in NT reads"
"Row--key not in core" 1
"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. 3
"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

17"

. . . is not recognized by SETUP."

The routine SETUP has encountered an error in the input deck while

attempting to read a table nnome., This error terminates execution.

A1

"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. 1If the code is not a valid one, then the

error must be in the reference list. This error also terminates execution.




GLOSSARY

This section contains the mnemonic definitions for all three
programs—GENLCP, BBCAVZ2, and REPGEN, It is arranged into two major
sections. The first section lists the mnemonics in labeled commonr—
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 l...................G-Z

SECTION 20.......-0‘..00....(}-25

o




Section I
GENLCP CODING DEFINITIONS 1
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
COMMON/ALTSTG/
ALTER (288,9) - array used for eliminating infeasible alternatives
from tasks
YAVL (10) ~ year rescurce first available

COMMON / TSKSTG/

U (7, 288, 9) =~ array of task siternatives
NTSK (9) - number of alternatives in task

COMMON/PRDSTG/

NPERYR (10, 3) - first and last year of period and number of tasks
in period

NPTASK (10, 9) - ID number of each task in period

PTASK (10, 9) - multiplicative factor for all values in associa-
ted task for each period

LOCAL VARIABLES

GENICP
ALPHA - temporary storage for attrition
AU (16) - temporary storage for alternstives
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BUDG (10)
CMAX
FNAME
THVN (10)
INHYRS
ITABLE

LIFER

LY
MAXL

MCOL
NAMES (10)
NINHP

NIV

NL (10)
NN (10)
NPP

NPT

NROW

NV

NVEHU (10)

NVR

ONE

ONEM

limit on procurement expenditures in each period

temporary

file name

cost storage for ordered resources

pointers for inherited vehicles

number of
temporary

temporary
a vehicle

last year
temporary
number of
temporary
number of

number of
}temporary

number of
number of
number of
number of
number of
number of
number of
indicates
number of
temporary
"1.0"

"_1.0"

years from which vehicles are inherited
storage for table name

storage for remaining useful life of

of problem

storage for vehicle life
columns in matrix
pointers

inherited periods

inherited vehicle types

storage used in formatting output

periods

period tables read
vehicles having R&D

rows in matrix

tasks

task tables read

vehicle types

if vehicle used in period
vehicle tables read

storage for last year of period
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SY
UB (10)

UMAX

YEARS (21)

YRINT (20)
YRCOST

ALPHA

R

Rl

YINTERP
JSUB (10)

VMIN

MATFILL
c
CNAME
CTEMP

TROWTP (100)

ITEMP

R

RNAME (120)
RTEMP

RVAL (100)

VAL

T J!'N""""""'*""“”""""l!‘

start year of problem
calculated upper bounds on resources

temporary storage for greatest quantity of a
specific vehicle which might be used in a task

stores inherited years

scale factor for all tasks in period

rate of decrease in salvage value
rate cf increase in operating cost

portion of operating cost refunded for mothball-
ing resource

pointers for vehicle subscripts

temporary storage for minimum quantity of vehicles
which can be used for a task

"COLUMNS"
column name for which RVAL is being derived
temporary storage for column name

indicates row type; all set to zero except
generalized upper bound rows which are set to L

temporary storage for first letter of RNAME

"RI{S"

row names

temporary storage for row names

vector of values in each row for a specific column

temporary storage for value of specific row and
column

G-U4
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COMMON/CV1

IP (12)

RP (12)

T™MP (10)
COMMON/CV2

T (100, 10)

BO (100)
BLO (10)
uLo (10)

co (10)

COMMON/C

NCF
PHIT
)4
USP
USM
EKO

MFLUS

COMMON/CVls /

IX (110)

X (110)

ittt

BBCAV2 CODING DEFINITIONS

storage for input parameters on integer parameter
card

storage for real parameters, first four locations
are for input from rzal parameter card, rest are
temporary storage

temporary storage

storage for columns of matrix associated with
nonlinear variables

right-hand-side vector
set of lower bounds on nonlinear variables
set of upper bounds on nonlinear variables

vector for linear approximation for nonlinear
cost functions

number of rows in matrix

number of columns in matrix

number of nonlinear variables

cost of a nonlinear solution

cost of best nonlinear sdlution

uz (1 +e)t

w (1-¢e)?t

cost associated with the lower bounds of the node

number of rows in the matrix including the cost
row (M + 1)

columns in basic solution

values associated with columns in IX

G-5
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Xz (110) - columns in best solution
XZ (110) - values associated with columns in IXZ A
i

XCON (10) - stores values found in X which are associated
with the nonlinear variables

COST - cost of the scolution returnc? from the LP

COMMON/CV5/ 1

SIGM. (100, L)

stores information which defines the current node

TSIG ~ temporary storage associated with EKO
LSTMAX - maximum length which the branching list has
achieved

COMMON/CVT7/

NPHASE - stores IP phase code

NF1l - signifies feasitle sclution when set equal tc 1

CFX - no longer used

I0PT - used to flag unbounded solution

NOP - node number

NOPS - nodes solved

NEWXZ - flags when new best solution found and should
be output

COMMON/CV8/

NXBK - 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/CV!

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 each1 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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COMMON/TMX
TMO
EXT
COMMON/CORE/
AJ (5000)
JA (101)
JAK (101)

JAREJ (101)

COMMON/PARAMS/

TMAX
ITNINV
INVF
Kl

K2

K3

Kb

K5

COMMON/INPUT/

INPUT
INPUTM
INPUTN

COMMON/FILES/

IAl
IA2
IMAP

COMMON/STAYE/

IROW

time SET was called

time when time limit on problem will expire

columns in core plus basis inverse
in-core column disc indices
dummy storage area

set to 1 when corresponding in-core column
rejected

maximum time before MAPOUT
iteration of next invert
invert frequency

not used

not used

output control parameter
XCHECK control parameter

maximum LP iterations before MAPOUT

file containing input matrix
number of rows in matrix

number of columns in matrix

disc file for matrix less GUB rows
disc file for packed matrix less GUB rows

file for starting and terminating basis

current selected row

G-7
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ITRN

JCOL
JOUT
JPOS
NDJS
NPIF
NREJ
COMMON/LIMS
JNCORE
MAXTRY
NCRMAX
NSCAN
NTRY
COMMON/ XX
IXx (100)
COMMON/XX
X (100)
COMMON/TOLS
CTOL
DERTOL
DJTOL
PERTOL
PIVIOL
ZERO
COM{ON/BASIS/
IBASIS (101)

KEYS (101)

iteration count

current selected column
rejected column index

selected column index

number of negative LJ's

number of primal infeasibilities

number of rejected in-core columns

number of columns in core

maximum number of in-core iterations
maximum number of columns which fit in core
number of dise reads

number of in-core iterations

indices of solution columns

values of solution columns

cost tolerance for infeasibility
dual error tolerance; not usei
DJ tolerance

primal error tolerance

pivot tolerance

smallest recognized number

basic columns for non-GUB rows

storage of GUB key columns

G-8
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COMMON/DJS
DJ (100)

COMMON/MOVES/

{

BNDJ
- DMAX
DUALER
PRMLER
. THETA
COMMON/T
1IC
ICOST
TPHASE
IPI

JRHS

NT

COMMON/A /
ArpHA (101)

COMMON/B

BETA (101)

COMMON/C
GAMMA (101)
COMMON/D

DELTA (101)

values of current in-core DJ's ' /%

\ :
value of current column bound
largest DJ value stored

dual error; unused

primal error; unused

step chosen by ROW, adjusted in PRIMAL

current cost row | ‘
user's cost row

current LP phase

current location of PI vector in basis
user's input RHS

numbef\of GUB rows

numbervof active interval rows

last logical column

Mplus L |

total number of columns (MC + INPUTN)

\

work space, usually current column inverse

work space usually values of basic and key
variables ;

not used

not used 1

\
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COMMON/ROWTY P/

N

IROWTYP (101)

user's input row types

COMMON/NAMES /

NAME (600) - state of each variable or column
i

COMMON/BOUNDS /
BOUNDS (100) - values of upper bounds
IBDS (100) - column indices of bound columns
NBDS - number of bounds

COMMON RHS‘
RHS‘(IOO) - stores user's current right-hand-side

TOCAL VARIABLES

BBCAVZ2 and BOX1

2T (10) - temporary storage for BLO

BBK - lower bound on branching variable

BBK2 - value of branching variable

COST1 - solution cost for lower branch

COST?2 - solution:cost for upper branch

cT (10) - temporary storage for CO

EPST - 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

1
NCF1 - NCF
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INITA

READIN

TIMEC

GETASQ

NCFL

NFREE

NMIN

NOL

NORA

NXB

PH1 and PH2
PMIN

TSTO (130)
TITLE (4)
UBK

UBK2

uLT (20)

us

AJ (100)

DUML and DUM2

NC

SECS

TEMP

NEM 1

NORA + 3 * NCF

number of gaps (empty location between two filled
locations) in the BLIST

index of the lowest bound on the BLIST, or N-1,
depending on where it is used

index for storage on BLIST

M

temporary storage for next branching variable
temporary storage of values from CGETFHI

value of lowest bound on BLIST

temporary storage

alphanumeric title of problem

upper bound on branching variable

difference between upper bound and value for
branching variable

temporary storage for ULO
temporary storage for USP
temporary storage for column of matrix

temporary storage for reading unused sections

of tape

number of basis cards to be read from input

actual CPU clock time

elapsed time on problem

location used while swapping contents of two
locations in an array

number of elements in an array minus one

G~11




GETC
A
DIF - difference between upper and lower bound for a %
variable
FX1 (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 BIO
cT (10) - temporary storage for CO
YT (10) - differences between solution point and lower
bounds
FX1 (10) - cost function values for lower bounds
Fx2 (10) - cost function values for solution point
" DIF (10) - differences between cost functions and linear
arproximations
X (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 (100) - basis inverse stored by rows
IORG - origin of basis inverse
MROWS - user's number of rows
NCHGS - user's number of bound columns
=12




SETUP

MAPIN

NCOLS

NwAJ

ID
IKOST
INON

PKT1

ALPHA

JCOL

KOL1
KOL2

KOL

NAAM

NAME

PACK (100)
2s

Z

ATBND
BASIC

BNDJ

user's number of columns

storage dimension of the array AJ

local row type being processed

temporary storage of user's cost row
temporary number of non-GUB rows found
temporary count of GUB row packet columns

actual GUB row column being processed

column to be written or read
address of origin of basis inverse
core position of column being read
index of columns read

index of key column to be located
last column read on file IAl

last column read on file TA2

column to be located on either file or packet

number of desired key

not used

column name, or position in core to which column

is read
temporary storage of packed column

parameter used to pack coefficients

parameter used to pack index of coefficient

"ATBND"

"BASIC"

value of bound

origin of basis inverse
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MAFOUT

INVERT

CARD (8)
ENDER

ID
INVERSE
KEE

MM

NAMES (5)
NULL

PKT

ROWS
TYPEL

TYPE2

IBAS

IBND

IKEY

INLL

JCOL

JNCORE
MAPBAS (100)
MAPBND (100)
MAPKEY (1000)
MAPNLL (10)
MM

MP1

ATBND

BASIC

image of map card

"EN-D"

column number from map card
"INVERS"

"KI:Y "

number of elements in basis inverse
column indices from map card
"NvU-I I "

storage of column packet
"ROWS"

first word on map card

second work orn map card

count of basis variables

count of bound variables

count of key variables

count of null variables

user's column index of column processed
number of columns in core

basic column indices

bound column indices

key column indices

nmull column indices

number of elements in basis inverse

M plus 1

column type

column type

G-1k
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FEASCH

PRIMAL

BNDJ

IORG

ITYPE

JORG

JTYPE

KORG

BNDJ

IORG

JPKT

KEY

SUMIE

SUM

BASIC

EPST

ITYPE

JOUTPK

JPOSPK

NBVPKT

cound on current column

origin of tasis inverse

origin of first element in B

row type

current column index

origin in AJ to which column is read
variable type

origin in AJ to which key column is réad
GUB packet number of column in AJ (KORG)

GUB packet number of column being processed

bound on current column

basis inverse

origin of any row in B

GUB packet of current column

switch to return key processing to key loop
number of basic variables in a packet

sum of infeasibilities

value of variable before feasibility adjustment

column type

basis inverse

value of new basic variable
type of step to be used

GUB packet of column rejected
GUB packet of column entering

number of basis variable in selected GUB row

G-15
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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 a2 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 IAl
JNTO - index of last column read from disc
JNT - last column read from disc (if MNTRY = O)
MNTRY - number of in-core iterations E
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 i
B - basis inverse
IB - basic column index
IORG - origin of basis inverse
TIROW - row calling parameter, row of zero
ITYPE - type of step; l-unbounded, 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

G-16
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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
NCORE - number of columns in core
NDJST - number of negative DJ's from disk readi
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
G-17




INSERT

KEYCH

JORG
JTYPE
KORG
NBCH
NFBCH

PIKEY

D {15)
ID (15)
JORG
JPOSR

JPOS

NPBCH

IB
IORG
IROW
JCOLPK

JCOL

T R R T T

origin in AJ to which columns are read
type of column being processed

origin of key column in AJ

number of columns in batch

number of columns retained from batch
DJ for current key at KORG

packet of current key

packet of new column, JNT

basis inverse

DJ for column to be stored

largest DJ of stored columns

DJ's of stored columns

indices of stored columns

origin of vacancy for column in AJ

disc index of colum to be rejected

disc index of column to be stored
origin of rejected column in AJ

riumber of columns to be saved from batch

number of columns currently saved

basis inverse

disc index of basic column for current row

origin of a row in B

row to which key column is shifted when made basic
GUB packet of column being moved from KEY

column to be moved
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JORG

SuM
PIVOT

ALPHA
DIVOT
IORG
IROW

JORG

IV

SETBND

DOT

DOTS

BOUND

IB

candidate key column
origin of a row in B
row of column which was KEY

temporary storage

column to be pivoted into basis

basis inverse

candidate pivot while searching for best
origin of pivot row in B

pivot row

origin of a row in B

basic column for & row

pivot used

input disk column index
absolute value of I

new state

double precision inner product of X and Y
single precision inner product of X and Y
vector dimension

double precision accumulator

input vector

input vector

value of column bound (or 10%¥70)
bound index in IBDS

input disc column index
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KEYFIND

JATY
JPKT
JTYPE

KEYFIND

ESCAPE
AALPHA
ABASIS
ABETA
ADELTA
ADJ
AGAMMA
AJAREJ
AJA
AKEY

ANAME

XCHECK
ATBND
AT

BASTIC

CALLER

IORG

TR o | |

dummy variable

potential column's in-core position
GUB packet number for column

column type

position of key found

column number of key to be located

GUB packet of desired key

"ALPHA"
"BASIS"
"BETA"
"DELTA"
-
"GAMMA
"JAREJ"
nAn
AME

basis inverse

logical column state
dummy

logical column state
basis inverse
calling name

origin of a row in basis inverse

G-20
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JAJ

JORG

disk index of an in-~core column

origin of vacant work space in AJ
origin of a column in AJ
first column in column printout

last column in column printout
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COMMON/ VECSTG,

VNAME (10) -

LENP -
VLIFE (10) -
INH (10, 16) -

vcosT (10, 5) -

NAMEN (10) -

cosTs (30, 3) -

COMMON/BASICS

CHAR (5000, &) -

CODE (20) -

PER (10) -

IYR (10) -

LYR (10) -
COMMON/OUTS

OANDM (20) -

SALE (20) -

SAVE (20) -

EXIST (10, 20) -

REPGEN CODING DEFINITIONS

stores rescurce names

temporary storage location used in calculating
savings from resource storage

length of period under consideration

expected resource life

not used

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 iun detail

in matrix generator descrivption.)

not used

cost of operating (1), selling (2), or truncating

(3), a resource in the 1st thru 30th year of its
life

storage of column names which have been broken
down into their four meaningful parts

storage of the numbers 1 - 20 in two digit
alphanumeric form

pointers for two digit, =zlphanumeric code for
veriods

initial year of each period

last year of each period

operating cost for each year
salvage or truncation value for each year

savings from resource storage for each year

number of each type resource available in each
year




number of each type resource purchased in each
year \

PURCH (10, 20)
\w
STOR (10, 20)

number of each type resource stored in each year .

number of each type resoﬁrce disposed of at end
of each year

sawv (10, 20)

PrOC (20) - procuremenf funds spent during each period
|
PROT (20) - procurement funds lavailable during each period
COMMON/ PARAMS/ { A , \
RDTOT . total R&D éxpenditures |
INYR : - initial year of prob]eA \
TAST - last year of problem | .
NV i - nugber of resourée types ?
NPV - nuﬁber of subperiods :
.TOT - number of subperiods Qlus 1
TITLE (4) - name of specific solution

COST - total cost of solution i

1

LOCAL VARIABLES ;

SETUP
FNAME - problem title (notiuSed)
IEb - "ENDTABLE"
l IPT - "PERIOD"
\
ITABLE - table name
IVT - "VEﬁ;CLE" \
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



TEND

IND

ISTART

VAL

CINFD
PERIOD
ONE

SUM

TCOST
TOTAL
TPROC'
FINFO
TEMPL
TEMP2

BLANK

PERIOD'

TOTAL

last year of resource existance
column number temporary storage
first year of resource existance
Hsﬂ

colgmn value temporary storage
"w" “

lan

"PERIOD"

"1

total cost for a period

total cost for all periods

temporary storage for total procurement
"POTAL"

correction factor for procurement

itemporary storage locations for alphanumeric output

"PERIOD"

"TOTAL”

" ¥




)

AALPHA = 14 PHAS
( LOCAL - MAIN DRNGRAMIG caraADS )
ABAG IS - 1RpclcY T ’ T Tt o mrmm o
( LOCAL - MAIN PROGRAMIS FQCAPF )
ASETA = IRETA?
' ( LOCAL = MAIN DROGRAMIC FECAPF
ADFLTA = DeLTAY
( LOCAL = MAIN PROGRAMIS TQCAPF )
ADJ = DU T T T T T
( LOCAL - MAIN PROGRAMIC FarAPF )
AGAVMA = 1GAMMALY
( LOCAL - MAIN PROGRPAMIC CcarADF )
AJAREY = v JpRT Y
( LOCAL = MAIN PROGPAMIC FECARF ) ) L
AJA - ¥ A
( LOCAL — MAIN PRNGRAMIC FaCADPF )
AJ(S000) - rOLUMNS IN COQF DLUS RAQIS [INVFRAE
(GLORAL = MAIN PRAGRAMIC ~AMON / CORF / )
AJ(10N) = TeMPNRARY STORAGE FOR COLUMN NF MATRIX
( LOCAL = MAIN PROGRAMIS INITA )
AEY — IKFVy T o o T T T

( LOCAL - MAIN PROGRAMIC FaraARE )

ALPHAC(IO1) ~ WORK SPACS s YSUALLY CURRENT COLUMN INVERSF

G-25

(GLNRAL — MAIN PRAGDAMIC ~AVMMON / A / )

ALLPHA = COLI1MN TO RE WwRITTEN OR RTAD
{ LOCAL — MAIN PRNAGDAMIC TA )

Al.PHA — TEMD STORAGE £OR ATTRITINN o Tt oo
{ LCCAL =~ MATRIX GENERATADIS GENLCP )

ALLPHA = RATr OF DFCRFASE IN SALVAGE VAL
{ LOCAL ~ MATRIX GENFRATORIS YRCOST )

ALPHA - COLUMN TO AF DIVOTEN INTHD =ASle
{ LOCAL - MAIN PROGRAMtc DIVOT ) ‘

! ALTER (288, 9) = ARRAY USED FOR SLIMINATING INFEASIRLE ALTFRNATIVES FRAM TATK

(GLOAAL — MATRIX GENFRATORIS COMMON / ALTETSG / )

ANAVIE = INAMFD
( LOCAL - MAIN PROAGRAMIC FarAPF )

AT = DUMMYV
( LOCAL - MAIN PROGRAMIC XrHFCK )

ATEND = 1ATBND! h - oo h
( LOCcCAL - MAIN PROGPRAMIE MAPIN )

AT]ND = COHLMNI TYOF
( LOCAL = VAIN PROGRAMIS INVERT )

ATAND - LOGICAL COLUMN STATE
( LOCAL - MAIN PROGRAMIS XCHECK )
{ LOCAL — MAIN PROGRAMIS rHECK ) - - )
( LOCAL —- MAIN PROGRAMIS COLUMN ) i
( LOCAL - MAIN PROGRAMIS STATUS )

Al (16) = TeMP, ceTNHNRAGE FOR ALTFEONATIVYEe
( LOCAL = MATRIX GENFRATARIS GENLAD )




a - RASTS IavERSF

( LOCAL = MAIN PRNOGPRAMIC | P )
LOCAL — MAIN PRNAGRAMIC XrHECK )
LACAL = MAIN PRAGPRAVIC FaCADF )
LOACAL - “2AIN PROBRAVIIS oiynT )
LOCAL = MAIN DROGRAMIQ «SYCH )
LOCAL - MAIN PROGRAMIS [NSFRT )
LOCAL — MAIN PROGCAMIS ruECK )
LOCAL = MAIN PRAGRAMIC ~a| yMN )
LOCAL — MAIN DRAGRAMIC Dy )

LOCAL —~ MAIN PRAGDAMIS cTATYS )
LOCAL = MAIN PRAGDAMIC DR IMAL )
LOCAL. = MAIN PRHOGRAMIC FrAacQCH )
LOCAL = MAIN PROGERAMIC [ayERT )

LOCAL - MAIN PROGRAMIS waAPIN )
LOCAL — MAIN PROGRAMIC 1A )

P N A e e e e e e T

SACIC - 1A

{ LOCAL = MAIN PRCGPAMIS maALIN )
SAQIC - COLIMN TYOF

( LNCAL - MAIN PROGRAMIC [NyYERT )

( LOCAL = MAIN DPROAGEAMIC oo MAL )
SAQIC = LNGICAL CCOLUMN STATE
LCCAL = MAIN PINGDAMIC wrHE e )
LOCAL = MAIN PROGRAMIS rufFcy )
LNCAL — MAIN PRAGRAMIC AApUvN )
LNCAL = “MAIN PRAGIAVIC aTATUYSR ) .

( LNCAL = MAIN DRAGDAMIC DAy )
Qo - LOWER AUNND AN aRANCHING yARTARL &

( LOCAL - VAIN DPROCGPAMIC norAy? )
Qao¢d - VALUE OF [RANCHING VARTARLF

¢ LOCAL = MAIN PROAGRAMIS anfAyY?2 )
AETA(101) - WORK SPACFs USUALLY VALUT® NF QASIC AND KEY VARIAR T

(GLORAL = MAIN PROGPAMIC ~amMuaN s a s ) B
RLANK - 0 [

( LCCAL — RFONDT GENFRATARsC INQOLN )

( LNCAL = RQFEPONT GENERATADiq DINFA )
OLICT(256¢131) = RRANCHIMG LISTs CONTAING SIGHT=HANN-QINT yErTND, Ot j0orD
oM NS . LNWER RDUINMNGE AND L INT AP £NeT ADPDRAXIMATINNG FAQ NON-| INFAR yART AL E

(GLOSAL - MAIN PROGRAMIS ~AMMON , ~va /) ' i

~ o o~ o~

L(IC)Y = S~ AF LT PAHINDS ON NAN=L v aD yARTAG Fe
(GLORAL = MAIN PRAGDAVIC rmrAaMuanN s ~ud /)
AT(IC) = TEMOINRARY STCORAGF FOR R 7

( LDOCAL — MAIN PROGCRDAMIC anrAy? )

( LOCAL = MAIN DDROSRAM IS gyyany )
ANDJ = A0UNA TN CURRENT CHLUMN

(GLORAL - MAIN PRNOGRAMIS ~AMNMON / MOYFS 7 )
|AUNDS(109) ~ VALUSS NF 4PPFR RCUNDS

(GLORAL = MAIN PROAGDAMIC ~AVMON / a9 NNe /)
2PCUND = VALOIS DF COLUMN OUND (00 1H %% 7))

( LoZCAL = MAIN PRHGOAMIZ arpan )
AN(INN) = QIGHT=HANN=C[DE yEoT0nR
(GLOKBAL — MAIN PDOAGDAMIC rAMunN / ~yD 7
QUNG (10) - LIMIT NN PROCURCUENT SYDOFRNDTITHURTE [N CArH BERTAN
( LOCAL — MATRIX SEMERATARIS GENLCO )
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(AN

C - TEMP, STORAGF FOR COST DATA

(GLOBAL — MATRIX GFNFRATNR®S COMMON / VECSTG 7/ ) —
C - TEMPORADY STORAGS LOCATION USEN IN FALCULATING SAVINGS FROM QFCOURCE
CTORAGF

(GLOBAL REPORT GFNFRATNRIS COMMIN / VECSTSG / )

= SCOLUMNe?

{ LOCAL MATRIX BENERATADIC MATFILL) ,
CALLER = A LING NAMF o j
{ LOCAL - MAIN PROGRAMIS XCHFCK ) "
rfARMN(8Y = ImAGE OF maAD CARD
{ LOCAL — MAIN PROGDAMIS MAPIN )
CFX = NO LONGER y<FD
(GLORAL = MAIN PRNAGRAMIS £AMMON / CV7 / )
CHAR(5000+4) ~ STORAGE OF COLUMN NAMES WHICH HAVE RFEN BROKEN DOWN INTO
THFF IR FOUR mEANINGFUL PARTS
{GLORAL - REPORT GFNERATADIC CAMMON / RASICE /)
CMAX - TFMP, COST STORAGE FOR ORDFRING PECOURCES :
( LOCAL — MATRIX GENFRATQRIGS GENLCD )
CNAME = COLUMN NAVE FOR wHIAH RVAL 1S BFING DFRIVEN
( LOCAL - MATRIX GENFRATARIS MATF I L) o
COMF(20) - eTARAGE OF THE NUMRFRE | ~ 2A [N TWO NIGIT ALPHANUMED I~ ENDm
(GLNRAL - QFBORT GENERATADIC COMMAN s RACICS / )
CCe&T = VALUF OF CURRENT ORJECTIVE EUNCTION
t LOCAL - MAIN PROGRAMIS QTATUSR )
CO&T - TOTAL COST CF <OLUTION
(GLOSAL - REPOFT GENERATNARIS COMMON / DARAMS / )
CSST - COST OF THE SOLUTION RFETURNED FROM THE LP - T
(GLOBAL - MAIN PROGRAMIS CAMMON / Cva / )
COST1 = SOLHTION COST FOR | NWER SRANCH
( LOCAL - MAIN PROGDAMIS AnCAyY? )
CORT2 = SCLYTINN £NQT FOR UPPER RRANCH
( LOCAL - MAIN PROGPAMIC QBCAY? ) T
COSTS (30e3) — £OST OF CPEDRATING (1) SFLLING (2) OD TRUNCATING () A
RESOURCE IN THE [&T THRUI 0TH YFAR OF [T<e { [FE
(GLNRAL = MATRIX GFENFRATNARIC COMWMWNAN / YECQTS /)
(GLORAL — RFPORT GENEPRATARIC COMMAN / YFCSTG / )
COL1C) = VEFTNR FOR L INFAR APDROXIMATION EOR NON-L INFARQ COST FUNCTIONS
(GLOBAL - MAIN PROGRAMIS COMMON / CV2 / )
ATEMP - TEMB, STORAGE FOR COLUMN NAME
{ LOCAL - MATRIX GFNFRATARIS MATFILL)
CTOL - COST TOLFRANCF FOR INFEASIRILITY
(GLORALL — MAIN PRNAGDAMIC ~NvManNN / THILS / )
CT(1D) ~ TEMDNRARPY STORAGE FOR €N
{ LOCAL - MAIN PROGIAMIC QPrAy? )
{ LNCAL ~ MAIN DOQOGRAMIC NYORN )
DTLTA(101) - NOT UsED
(GLORAL - MAIN PROGRAMIS COMMON / N / )
NERTOL - DUAL SRROR TOLERANCE ., NOT USED
(GLORAL = VMAIN PROGRAMIS CAMMON / TOLS /7 )
DIF - DIFFFOENCE aF TWEEN UDDER AND LOWEDR @OUND FOR A VARIAALF
( LOCAL - MAIN DROGRAMIS GE=TC )y T
. DIF(10) = DIFFERFNAFS RETWEEN COST FUNCTINANG AND L INEAR APOROXIMATIONS
( LDOCAL = MAIN PROGRAMIS NXADRN )
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NIVCT = CANRINDATFE DIVOT WHILF SFARCHING FNR RFQYT

{ LOCAL = MAIN PROGPRAMIS DIYNT )
NJ109) = VALUES OF CURRENT IN-CARF Dyte

(GLNARAL - WMAIN PROGRAMIC ~AMMON / nJe / )
DY = NJ FOR COLUMY TN BF aTARFED

( LOCAL = MAIN PROGRAMIS [NSFRT )

S NJ = CURRENT COLUMN aFNESTITIvITY

( LOCAL = MAIN PROIGRAMIC ~uFfK )

NJTCL - DJ TOLERANCE
“ (GLORAL — MAIN PROAGRAMIS ~AMMON / TS / )

DMAX = LARGEST DJ OF QTCREND COLUWNR

(GLORAL = MAIN PROGRANMIK FAAMUMON / MOYFS /)
DOT = NDOUBLF ORECISINN INNFR PROMIAT OF X AND Y

{ LOCAL —- MAIN PROGRAMIQ AAT )
nOTE = SINGLE PRECIGINN INNSR PRANHECT OF X AND Y

{ LOCAL —~ MAIN PRAGRAMIS NAT )
DIS) = DJte NF QTAREN COLUMWNE

{ LOCAL — MAIN DRNGRAMIS [NGFRT )
NUALER = NUAL SRROR. UNIISED

GLORAL — MAIN PROGRAMIS AOWMON / MOVYES / )

DUM] AND NUM2 - TEMPORARY STCRAGE FOR RFEANING UNUSFEN SECTIONS 0OF TAPF

{ LOCAL - MAIN PROGRAMIS INITA )
CERL(2F) = oM VALYUF ARSOCTATED WITH FACH NODF ON THE (IS8T

(GLORAL ~ MAIN PRNGRAMIC ~AMMON / ~VYR / )
SN = COST ASAnCIATED wlITH THE | OWEDR ROUNNS OF THFE NODS

(GLOKRAL = MAIN PRAGDAMIS ~AMWNMON / VR /7 )
ENDTR = 15N~

( LNCAL - MAIN PROGDAMIS MADIN )

TPel = TRal) NN VALLIF FR0OM REAL PARAMETED ~ARN

( LNCAL - MAIN PRAGRAMIC aalfAay? )
O3l - VAL NF NFEwW SAS]C yARTARLF

{ LOCAL = MAIN PROGRAMIS DDIVIAL )
Tl - TEMPARARY CTNRAGF FOD FKO

. { LOCAL — MAIN PROGRAMIS cRCAVR )
CXIST(10e20) = NUMARER OF FACH TYPE RESOURCF AVAILASLF IN FACH VvCAR
(GLN2AL - REPORT GAENFRATAD IS mOMMrNY / DUTS /)y
EXT — TIME wHEN TIME L_IMIT DN PRISYEM WILL SXPIT
(GLOKAL =~ MAIN PRACDAMAIS ~AAMMAN / TUuX / )
FNAVE — PRIV TITLFE (NOT yUsFD)
( LOCAL - RFPORT GENFPATNADIC CFTUYD )
FNAUF - FlLE NAWE
( LNCAL — MATRIX GENFRATNAD IR GFENLCrD )
EX1(10) ~ CAST FUNTTION VALYES FOR LNAWED nrngNnDe
( LNCAL - MAIN PRDIGRAMIS COCTC )
{ LOCAL = MAIN PROGRAMIG NXRDN )
EFX2(10) = CAST FUNCTICN VALUES FOR URPFD ANUND
{ LOCAL -~ MAIN PRNOGRAVIC GETC )
FX?2(12) = CAST TUNCTICN VALUSS FOR QOLUTINN BOGINT
( LOCAL = MAIN DROGRAMIT NYRDN )
GAYMA(1IO01l) = NOT ycen
(GLORAL - MAIN PRNACDAMIC AAMNON / ~ s )
I — 2tmy yaptlan e
( LNCAL = MALIN DDRNAGDAMIC wEVYEND )y

G-28




I = INPUT DISK COLUMN INDFX
{ LOCAL - MAIN PROGRAMIG ceTanD )
1Al -~ DISC FILE FOR MATRIX LESS GUR ROWS
(GLORAL - MAIN PROGRAMIS COMMON / FILFS / )
IA? ~ DISC FILF FOR PACKFD MATRIX LESS GUR ROWS
: (GLORAL = MAIN DRNAGRAMIS CAMMON / FILES / )
IR = 3ASIC ~OLUMN INDEX
{ LOCAL — MAIN PROGDAMIS RAYW )
1@ - DISC INPEX OF RASIC COLUMN FOR CURRENT R0OW
( LOCAL - MAIN PRAGDAMIS wrYrH )
I8 - 2POHUND INPTX IN IaNS
( LOCAL - VMAIN PROGRAM®S a0UND )
IRAS - COUN~ NF mAcls vARTAALFS
( LOCAL -~ MAIN PROGRAMIS MAPAUT )
1822 1S(171) - RASIC COLUMNS FOR NON=GUS DRNye
(GLORAL - MAIN PROGRAMIS CAMMON / RA&le , )
189S (100) - COLUMN INDICES OF BOUND COLUMNS ’
(GLORAL - MAIN PROCRAMIC AAMMON / ROUNDS / )
IRVIAX = MAXIMUM NUMBER OF NODES WHICH MAY RE STORFD ON RLIST
( LOCAL = MAIN PROGRAMIC PDFQFT )
IBNND - COUNT NF BOUND VARIAGL FS .
{ LOCAL = MAIN PROGRAMIS MAPOUT )
I = CURRFN+ FAST ROW
(GLORAL = MAIN PRNGRAMIC CAMMON / | /7 )
ICOST = USFote COST ROW
(GLORAL = MAIN ORNGRAMIS CNMVMON / T /)
1COL - TEMPARARY STORAGF FOR COLUMN INDEX
( LOCAL - MAIN PROGRAMIS RRCAV2 )
ICX = NUMREP NF VARIABLES FOR WHICH COST €L OPES ARE TO 8|E DERIVED
{ LOCAL - MAIN PROGRAMIS nETC )
ID - LOCAL oOw TYPE BEING PROCESSED
( LOCAL = MAIN PROGRAMIS SETUD )
IN = COLUMN NUMRFR FRAM MAD CARD ’
{ LOCAL -~ MAIN PROGPAMIS MAPIN )
IN(15) ~ INRICES OF STORED COLUMNS
( LOCAL -~ MAIN DROGRAMIS [NGFRT )
IEN = IENDTARLE S
( LOCAL = REPORT GENFRATAP X SETYUD )
IFND — LAST YFAR OF REQDJURCE FEXISTANCE
( LOCAL ~ REPORT GENSRATOR®S INSOLN )
IHYN (10) =~ POINTFRE FOR [NHERITED YEHIFALES
{ LOCAL ~ MATRIX GFNEFRATOP!S GENLCP )
IKFY — COUNT OF KEY VARIADLES
( LOCAL ~ MAIN PROGRAM!'S vMaPOUT )
IKCST = TEMNCRARY STOPAGE OF USERYS COST DOW
{ LOCAL ~ MAIN PROGRAMIS &cTUP )
IMAP - FILE FNR STARTING AND TERMINATING @Aclc
(GLNSAL ~ VAIN ORCOGRAMIEIS ~AMMON s FIiFe s )
INNIC = INDICATFS WHICH RRANCH (UPPFR OO0 LOWER) IS AFING SOLVFNH
{( LOCAL = MAIN PROAGRAMIS aaCAy? )
IND - COLUMN NUMRER TFMPORARY STORAGF
( LOCAL = REPORT GENFRATARIS INSOLN )
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INH (10¢ 16) - NUMAFR OF FACH TYPFE REQOURCF INHFRITFD FROM FACH YFAP
(GLOSAL = MATRIX GENFRATNRsC COMMON / VFCSTG /7 )
INHEING16) ~ NOT USED . o T
(GLOKAL ~ RFPORT GFNCRATOR IS COAMMAN / YECSTG / ) '
INHYRS = NUMBFR OF YFARS FROM WHICH VFHICLES ARS INHERITED
( LOCAL — MATRIX GFNERATORIS GENL”P )
INLL = CNUNT NF NULL VARIARLEE®
{ LNCAL = MAIN PROGEAMIS mADOUT )
INON = TFMPARARY NUMRER MNF NON GlI8 RPOWS FNUIND
( LOCAL = MaIN PROGDAMIC ceETyP )
INPUT -~ FILE CONTAINING INPUT MATRIX
(GLCRAL = MAIN PROGRAMIS COMMON , INDUT / )
INPUTM = NUMRER OF RIOWe IN MATRIX .
(GLCRAL = MAIN PROGRAMIS 7~ MunN /7 INDUYT /)
INOUTN —~ NUMRER OF COLUMNS IN MATRIX
(GLORAL - MAIN PROGPAMIS COMMON / TNOUT / )
INVF = INVFPT FREQUFENCY
(GLORAL — MAIN PORNGRANMIC /~AAMMON / DARAMS /)
INVERS = 1 InyFRSe
( LOCAL — MAIN PROGRAMIS maAPIN )

INVR - INITTAL YTAR OF PROg Fw )
(GLORAL - PEDORT SGENERATADIC COMMAN , DADAME / )
[APT « yUSon T FLAR UNRDUNNSN COLUTINN

(GLORAL — MAIN PROGRAMIR ~AMNMON /s VY7 /
1"BG -~ CRIGIN NF oaclae INYERSF

{ LOCAL = MAIN PRIOGRAMIG D )

( LOCAL - MAIN PROGRAMIS Dy )

( LOCAL ~ MAIN PROGRAMIG [NYTRT )
I0RG - CRIGIN OF PIVOT RNw IN B

{ LOCAL - MAIN PROGRAM!IC DIYAT )
1ARG -~ QRIGIN NF A 2N In aacie INyERes

{ LOCAL = "MAIN PROIGRAMIC YXrHECK ) :

( LOCAL = MAIN PROGRAMIC KFYCH ) ) o

. { LOCAL - “AIN PPOGPRAMIG soaanH )

IDPHACT — FUPRENT (O DHASGE

(GLORAL = MAIN PROGRAMIG ~AMMON ,/ 1 /) é
[P] = CURRENT LCCATION OF O] yFCTAR IN macls i
(GLTSAL = MAIN PROGRAMIC ~AMVWON / I /) !
IPT = 1DEDQ[ADY ) |
. ( LOCAL — POPORT AFENFRATARIC SETUYR )
19(12) - STARAGE FAR NPT DARAMETEDS An [MTESGFR PADAMFTER ~ARA
. (GLORAL — *AIN PROGDAMIC ~AavnN /7 Cyy /)
[2CWTY2(111y - 1cENIa [NPYT ROW TYPeEeS
(GLOPAL — MAIN PRNOGDAMIC ~AMMAN ,/ OYOTYR / )

IROWTR(10A) « INDICATER ROW TVDE ALl €FT TO 750N eXCEDT AFNTRAL [ 76N (poen
ROUND ROWe wHICH ARE aFT 75 4
( LACAL = MATRIXY GFNFRATADIC MATFILL )Y

IR0 - CURRENT CELECTED 0W ‘
(GLORAL — MAIN PRNOACDAMIS ~AMMON / CSTATS /) 2
RO - QDY ~ALLING DADAMSTER, ROW NHR 750DA ‘
( LOCAL = MAIN PROGRAMIS DAY ) - : .- i
IROY — RCW TO WHICH KEY COLUMN IS SHIFTFN wHEN MANF @ASIC
( LNCAL - MAIN PROGRAMIC «CVCH )
IRy = Dly2~y DY )

( LIOCAL = MAIN DPRCGRAMIC DIYOT ) {
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ISTART = FIOAT YEAR OF RFENHURECE EX(CTANCT
( LOCAL = REPORT GFNFRATADES INSOLN )
ITARLE ~ TAmLF NAMFE
( LOCAL - MATRIX GFNFRATARIC GFNLAP )
( LOCAL -~ REPORYT GFNERATONIS SETUPR )
ITFUP - ToMn, “TARAGF FOR FIRST LETTER AF RNAMF
{ LOCAL - MATRIX GONFRATORIS MATFILL)
ITNINY = [TeRATION OF NEXT INVERT
(GLOSRAL = MAIN PROGEAMIS ~ANMUON 7/ DARAMS / )
ITRN =~ ITSRATION COUNT
{GLORAL - MAIN PROGRAMIG rAMMON / STATE / )
ITYPE - ROW TvYPC
( LOCAL - MAIN PROGRAMIS INVERT )
ITYPE - TYPe OF <STFPs 1-UNROUNDFDes 2=COLUMN TO ZFRO4¢ 3I=-COLUMN AOUND
{ LOCAL - MAIN PROGDAMI] ONW )
( LOCAL - MAIN PROGRAMIC DMIMAL )
IVY = SVFHIALF?
( LOCAL - REPORT GFENFRATOARIC SFETYR )
IX(100) ~ INDICES OF SOLUTICN COLUMNS
(GLORAL = MAIN PROGRAMIS CAMMON / IXX / )
IX(11C) = COALUMNS IN BASIC SOLUTION ‘
{GLOSAL — MAIN PRAGRAMIS ~AMMON / £yva /)
IXZ(110) - FOLUMNS IN REST SOLUTICN
(GLCRAL - MAIN PROGRAMIS CAMMON / VA / )
IYR{IC) = INITIAL YFAR OF SACH PERIOD
(GLORAL = [FPORT GENFRATADIQ COMMON / BACIRS / )
J = ASBSOLUTe vALUF OF 1} ’ )
( LOCAL — MAIN PROGRAM?IS grTaND )
J = INPUT Ni1eC COLUMN INDFX
{ LOCAL = MAIN PRAGDAMIS anyINn )
J1 =~ FIRSET FOLUMN IN COLUMN PDINTOUT
( LOCAL - MAIN PROGRAMIS XCHECK )
J? = LAST COLUMN [N COLUMN PRINTQOUT B 1
{ LCCAL = MAIN PROGRAMIS XrHECK ) ; i
JaJ = NISK [NNEX 0OF AN IN=CORF COp N i
{ LOCAL - MAIN PROGRAMIS XrHECK ) :
JAU ~ POTENTIAL COLUMNIS [N=CORE PNQITIAN
{ LOCAL - MAIN PROGRAMIG WwEYEND )
JAK(101) ~ mymMMY cTORAGE ARFA
(GLORAL — MAIN PROGRAMIS ~AvMON / ~NDS 4 )
JARFJU(1D1) - QET TN L WHEN CORREFCDANDING IN=CORF COLUMN RFJFEATEN
(GLORAL - MAIN PRNAGRAMIS ~rAMMON / FORE / )
JA{101) = In=CORE COLUMN NDIGC INDICES
(GLOSAL - MAIN PROGRAMIC £AMMON / CORE / ) )
JSMAX = MAXIMUM NUMBER OF WORDS OF INFORMATION WHICH MAY BF STORFEN FOR
TACH NODE In SLIST
{ LOCAL -~ MAIN PROGRAMIS DRSSET )
JCOL =~ CURPENT SELECTED COLUMN
(GLOBAL - MAIN OROGRAMIS CAMMON / STATF / )
JEOL =~ USFERe1e COLUMN INDFY ~F COLUIMN ORArCaQENn
{ LNOCAL = MAIN DRNAGDAMIS MaAPOUT )
JENL = CORK BNARITINN OF SELFCTED COLUMN
{ LOCAL = MAIN PRAOGRAMIC ~n| UMN )
( LOCAL - MAIN PROGRAM'S N )
( LOCAL — MAIN PROGRAMIS DAY )




JCOL = COLUrN TO AF MOVED
{ LCCAL - MAIN PROGRAMIS KFYCH )
JCOLPK = GUue DACKST OF COLUMWN BEING woveEn FRrom kEy
( LOCAL =~ MAIN PROGRAMIS <EYCH )
JCOGNT =~ COUNT OF COLUMNS PROCESSFD
( LOCAL - MAIN PRAGRAMIC FHFETC )
JEND — CRIGIN OF VACANT WORK <PACE IN AY
( LOCAL = WAIN PRNAGRAMIS XrHECK )
JFRCH = NUMRcR OF ~ZOLUMNS CHECKEND IN MURRFNT RATCH
{ LOCAL ~ MAIN PROGRAMIS AMEOK )
JUeEV = CORF DARITINAN NE KEY FAR JcnL (1F Ap|m DoY)
( LOCAL - MAIN PROGDAMIS £ALUMN )
JKFv - CANDINATE KTY COLUMN
- LOCAL - MAIN PROGRAM!S KEVEH )
INCARE = NymacR 0€ COLUMNS IN CORE
(GLORAL ~ MAIN PROGRAMIC FOVMON / | IMS / )
( LOCAL - MAIN PROGRAMES mMADOUT )
IUNSCAN = COLUMNE TN CNRE 4 1077* NUMRFR A REWINNe nF FILFE 1AL
( LOCAL - MAIN PRAGRAMIS Q&TATUS )

JNT - INDSYX OF ~OLyMNe RTAND
{ LOCAL — MAIN DRNGDAMIS 12 ) -
UNT = CURRERT COLUMN [NDEY

( LOCAL = MAIN OROGDAMICS FAHTTK )

{ LNCAL - MAIN PROCRAMIS [NVERT )
INT = LAST ~0OLUMN 2FAN FRAM NISC (IF MNTODY = 0O)

( LOCAL - MAIN PROGRAMIS aTATUS ) .
INDEx OF LAST CCOLUMN RFAD FROM a3 el
{ LOCAL = MAIN PRAGRANMIS aTATUS )

JORG - CORF ORIGIN OF SELECTED COLUMN

( LOCAL — ™MAIN PRACTAMIC DAW )
JOR5 - ORIGIN OF VACANCY FNOR CCLUMN IN 4

( LOCAL - VAIN PROAGRAMIS INSFRT )
JOPAG - ORIGIN IN AJ TN WHICH 7OLUMN 1€ DEAD

{ LOCAL — MAIN PROGDAMIS AHSECK )

{ LOCAL = MAIN PROGRAMIS INYSRT )
JORA - ATIGIN OF A Q0w IN 8

( LOCAL - VAIN PROGDAMS wEYCH )

( LOCAL - MAIN PROGRAMIS CALUMN )

{ LOCAL — MAIN PROAGRAMIC PIVOT )
JORG — ORIGIN CF A COLUMN IN AY

( LOCAL - MAIN PROGDAMIC XrHFCK )
JMNT = DFEJFATED COLUMN INTFX

INTO

(GLORAL — MAIN PPIGDAVIS FAVMON / STATE /)
JOUT = COIUMN TH AaF REYECTYED

( LOCAL — MAIN ODRNGDAMeS DAY )
JN TP = Gue PACKET OF CALUMN RFE T myen

( LAl = MAIN PRACSDAMIC DD VAL )
JP = 8SAQIZC ~CLUMN FOR A ROW
( LOCAL - MAIN PROGRAM:S OIyYDT )
JERT = GUR nACKET OF NEW CNLUMN
{ LOCAL - MAIN PROGRAMIS £ALUMN )
( LDOCAL - MAIN PRIAGDAMIS DAY )
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JPKT = GUR DACKET OF CURRFNT COLUMN
{ LOCAL - MAIN PROGRAMIS FFAQCH )
( LOCAL = MAIN PROGRAMIC KFEYFND )
JPKTO = CURGENT STORED GUAR kKEY PACKFT
{ LOCAL - MAIN PROGRAMIS ~nL UMN )
JPO& = SELFeFTFD COLUMN INNDFEX ’
(GLOAAL — MAIN PRNAGRAMIC ~AMMON / CSTATF /)

JPOS —~ DISC INDEX OF COLUMN SELFCTEN L -
{ LOCAL ~ MAIN PRNGDAMIC AW )
JPOS = DISC INDEX OF COLUMN TO QF STOREN

{ LOCAL = MAIN PRNGDAMIT [NGERT )
JPOSPK - GUmR DACKET OF COLUMN ENTFRING

{ LOCAL - MAIN PROGRAMIS DRIMAL )
JPOA&R- DISC INDEX OF COLUMN TO BE DS JECTEN

{ LOCAL = MAIN PRNGRAMIC [NSERT )
JOT - ORIGIN OF QF JSETED COLUMN IN Ay

( LOCAL - MAIN PROGRAMIS [NSERT )
JRHE — yYsERic INPYUT RHe

(GLORAL — MAIN PRNAGRAMIC F~AMMON / | / )
JSUR(1n) - DAINTERE FOR YFHICLE SyrecploTe

{ LOCAL - MATRIX GFNERATARIS YINTERD )
JTYDE - VARIASLFE TVPE '

{ LOCAL - MAIN CRGGRAMIC [NVERT )
JTYPE = COLUMN TYPE

{ LOCAL - MAIN PROGRAMIG KEYFND )

( LOCAL - MAIN PROGRAMIS CHECK )

( LOCAL - MAIN PROGRAMIS CALUMN )

K = NFW <STATFE

{ LOCAL - MAIN PROAPAMIS erTANN )
K1 - NOT uSen

(GLORAL — MAIN DPRAGDAMIS AAMMON / DARAMG / ) .
K? - NOT usen : 1

{GLORAL - MAIN PRAGRAMIC FAAMMON / DARAME , ) T o T 3
K3 - OUTPUT CONTROL PARAMETER

(GLOBAL - MAIN PROGRAMIS CAMMON / DADAMS / )
K4 - XCHECK CONTROL PARAMETER

(GLORAL — MAIN PROGRAMIS COMMON / DADAVS / )
KS —= MAXIMUum LD ITFRATIONS REFORF MAPOUT

(GLORAL ~ MAIN PROGDAMIS ARMMON / DARAMS / )
KEE = IKEY?

( LOCAL - MAIN PROGOAMIS MADIN )
KEY = INDEX OF XEY COLUMN TO BE LOGCATED

{ LOCAL - MA[N PROGDAMIS [~ )

{ LOCAL - MAIN PROGDAMIS 1EYFND )
KEY = SWITCH TO RFTURN KEY PROCESSING TO KFY LOOP

{ LOCAL = MAIN PROGRAMIS FEAGCH )
KEYQ(101)-STORAGE OF GUS KEY COLUMNS

(GLORAL —- MAIN PROGRAM!S COMMON / RBASIS / )
KEYFND = POcITICON OF KEY FOUND

( LOCAL - MAIN PROGRAM!S KFYFND ) o L
KOL - COLUMN TO RE LOCATED ON SITHER FILE, OR PACKET NUMRER OF DESIRED kY

. { LOCAL - MAIN PROGRAM!S N0 )

KOL1 = LAGT £ALUMN DFAN, ON FILE A1

{ LOCAL ~ MAIN PROGRAMIS 1N )



<OL? = LAST COLUMN READ NN FILFE 1A2
( LOCAL - MAIN PRNHNGDAMIS " )
<CORG = ORIGIN IN AY TN WHICH KFY COLUMN [© RFEAN
{ LOCAL = VAIN BRNAGRAMIS [NMVYFRT )

KORM = DRIGIN OF KFY COLUMN FOR DACKET JovT
t LOcAL — MAIN PROGDRDAMIS DAy )
KORA = ORIGIN OF KkeY COLUMN IN AY

( LOCAL - MAIN PROGRAVIC CWECK )
( LOCAL = YAIN PROGRAMIC £~ UMN )
. = NUMRFR ~F Ay=2 oowe
(GLoaal - MAIN PRAGRAMIC ~ntuanN /T

LASY = LACT VS AR N DoAN =m

{GLNRAL - RFDORT GERMEDATAD IS CAMMNN
LLEND = LFENGTH OF PERQIAT UNDER CONSINEDATIAN

TGLARAL ~ MATRIX GENSPRATADIC COMMAN

(GLOKRAL - REPORT CENERATADIC COMMAN y
LLIFFR = TFVMOo, QTNRAGF FOR REMAINING 1cFFyL LIFS NF A

( LOCAL = MATRIX SGFNTRATAR1C GENLZTO )
LETUAX = MAYIMUM LENGTH wHICH THE aRANCHING LIST HA<

(GLCIAL = MAIN DPRAOAGRAMIC CrrMvON o/ mys
LSTERE(2E) - AIVFE LOCATIANG OF STHDAGE AREAS ON THF
AN VACANT

( LOCAL - VAIN DRNAGDAMIC nRacAYD )

ILY = LAST vyraD OHF A DoDNR W

{ LOCAL - MATRIX GEMFRATANIC GSNLAD )
LYR(1M) = LACYT YFAD NF FACH DERINND

(GLNARAL — PEDNRT CINERATADIC CHVMANL
VM- NUMNPED A ACTIyE [NTEQINAL ROwWC

(GLOBAL - MAIN PRNOADAVEIS mrvadN /1 g
M - NUVRED AF DOwe [N YATRIX

(GLOSAL = MAIN PROGTAMIC CAMMON / £y
- VECTND AlvMONS [N
( LOCAL — MAIN PROGRAMIC NrT )
MAPaND (1 C7) = 0N COLUMN INDICFe
( LOCAL = MAIN DRRNCDAMIC MADNUYT )
MACRAR(NN) - DACIr ~AL'MN INN AT e
( LDOCAL — MAIN PROGDAMIC MADOUT )
MAPKEV (17D = KFY COLUMN INTICFe
( LOCAL = MAIN PROGDASIC MAPONUT )
MAPNLL(17) - NULL ZOLUMN INNDICES
( LACAL = MAIN PRNGRAMIZ M»APOUT )
VMAXL — TEMD, STORAGFE FNR yFHICLE LIFF
( LO2CAL = MATRIX GFANSRATAR (S GINLCS )
MAXTRY =« YAy lug NUMIER OF IN=CORFE ITFRATIONS

{GLORAL = MAIN PRAGRAMIC FAvMON /| Tua /)

MO = LAST LAGICAL “OLUMN
(GALORAL = MAIN PRAGDAMIC rAvManN /1

MEOL = NUMRER NE SALUMNS IN MATRIX

( LOCAL — MATDIX AENFRATARIC GENL 7O )
MV~ NUMPED OF F{FWENTS [N 2ACS]] [NyEDCe

( LOCAL = YAIN PROGRAMEC UADAYT )

( LNCAL = MAIN PRNCDANV IS AN )
rMNs = THFE NEGATIVE 0OF NCF

( LNCAL -~ MAIN PRNAGRAVIIS RACAV? )

G=-3h

DADAME /)

VvEreTs
VECCTG
VFHICLF

)

/
/)

ACHIFVFEN
7 )
ARANCHING L1ST wdIcH

AActre s )
)

/7 )

)




MNTRY = NUMaER 0OF IN-CORE [TERATIONS
{ LOCAL - MAIN PROGRAM?®!S CTATUS )
MNX - THE NEGATIVE OF N C ’ .
( LOCAL - MAIN PROGRAMIS ARCAV?2 )
wetl - Vv Pye 1
R { LOCAL = MAIN PRCGRAM®S mADOUT )
MPK = ROW OF COLUMN WHICH wWAS KFRY
( LOCAL - MAIN PRNOGRAMIC koY(CH )

MPLUS = NUMAaER OF ROwWe IN THE MATRIX INCLUNING THE FOST ROW (M4+1)
(GLNBAL — MAIN PROGRIMIS CAMMON / CV3 /

MPL - M PLue L

(GLORAL — MAIN PRNGRAMIS C~COMMON / 1 /)

MROWS -~ USEN®S NUMARER OF QOWS
( LOCAL - MAIN PROGRAMIS | D )
N = NUMBER AF COLUMNS IN MATRIX

(GLORAL = MAIN PRAGDAMIS ~AMMON / V1 /

N - NUMRER ~nF COLUWNSR CURRENTLY <AVED

( LOCAL = MAIN PROGRAMIS [INSFRT )
NAAV = NOT g €FD

¢ LOCAL — MAIN PROGDAM!IC 1N )
NAMEN (10) - POINTFRE FOR NUMRERING RFEAUDCES

(GLORAL — MATRIX GENFRATADIC COMMON / VECSTG / )

NAMEN(10) = NOT USFD

(GLORAL - RFPORT GENFRATARIS ANMMON / VECSTG / )

NAMFS(S) = ~OLUYN [NDICES FR0OM MAD CARD
( LOCAL =~ MAIN PROGRAMtIG MADIN )
NAMES (10) - TEMPORARY POINTERS ‘ ) |
{ LOCAL - MATRIX GFNERATARIS GENLCD )
NAME (600) = STATE OF FACH VARIAQLF OR CALUMN

(GLORAL = MAIN PROGRAMIC ~AMMON / NAMES / )
NAMF = COLUMWN NAMF 4 OR POHASITION IN CORE A WHICH COLUMWN I8 REAND

( LOCAL - MAIN PROGRAMIS 10 )
N3 =~ NUMBFR OF RASIC VARIARLES IN A PACKFT

( LOCAL - MAIN PRNGRAMIS FTACCH )
NACH — NUMReR OF COLUMNS IN RATCH

( LOCAL - MAIN PROGRAM®tQ CHFCK )
NRNe -~ NUMSeR OF 3CyYND<S

(GLOBAL - MAIN PROGRAM!E COMMON , 8SOUNDS / )

NRYOKT = NUMRER OF RASIS VARIABLFE IN SELFFATED GUR ROW
( LOCAL - MAIN PROGRAMIC ORIMAL )

NC - NUMBFRQ OF RASIS CARDS TQ BF RTAD Fpnm INPUT
{ LOCAL - MAIN PROGRAMIC DFADIN )

NOF - NUMBED OF NON=L INEAR VARIARLF<

(GLORAL = MAIN PROGRAMIC £AMMON / FY3 / )

NCF1 - NCF

( LOCAL - MAIN PQOGRAMIC AnrAy?2 )
NCF4 = NCRA + 3 % NCF

{ LOCAL - MAIN PROGRAMIS AQCAV2 )
NCHGS = USER'S NUMEER OF RBOUND COLUMNS

{ LOCAL ~ MAIN PROGRAM®S | D )
NCOLS - NUMaFR OF 7JLUMNS RFAD FROM Dlar FILE 141t

{ LOCAL - MAIN PROGRAMIC CTATUS )
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NCOLS = USKFERIS NUMARFR OF COLUMNS
¢ LOCAL =~ MAIN PROGRAMS (D )
NCORE - NUMaSR OF COLUMNS [N CORF
( LOCAL ~ MAIN PRAGPRAMIS AALUMN )
NERMAX = MAYIMUM NUMBSR OF COLUMNS WHICH + 11 N LORe
(GLORAL — MAIN DRAGRAMIS FAMMON , LIMs , )
NATALM = MAYIMUpM REJEATIAN NUSE T NEGENFDA Y
( LOCAL =— WAIN EBRNGDAMESS SO 1AAL )
NASTS = NUMRER 0F NEGFNFRACY RTUTCTIONS
( LNCAL - MAIN PROGRAMIS DRIMAL )
NDJe - NUuMAeR OF NEGATIVF DU'Ss
(GLORAL ~ VAIN PRAGRAMIS CAMMON s N181k 7 )
NP JAT = NUMSFR OF NEGATIVE NJIS FRAM Tlce 2847
( LOCAL — MAIN PRAGRAMIS AQLUMN )
NRX(19) = [NDIFTe OF NON-f INTAR yARTARLFe
( LDCAL = MAIN PRNNCDAMEY NxXHPN )
N = NUMRED O ELCMCNTQ 1IN AN APDAYV MINHIS AN
( LNCAL = MAIN PRNGRAMIS AETARD )
NEWXZ = FLA~T wHEN NFy @FaT SCLUTIAN FOUNM ANT SHOULD P DUIRul
(GLORAL = MAIN PROGRAMIS AAMMAN , Cy7 , )
NEWROW — ROw FOR COLUMN CHANGING SR0M KEY 10 HastC .
( LOCAL = MAIN PRNGDAMIN "R Val )
NEF1 - SIGNIEIfe FRASIOLE aOLUTION wHEN «F rldual 0 1
(GLNRAL — MAIN PROGDAMIS CAMMON » Cv/ , )
NERCH - NUMac? NF COLUMNS RFTAINED FRCOM RATCH
( LACAL = "AIN PROGRAMIC FAHECK )
NEDEE o AMeED AT RADE (FMDTY LOTATION BCTweEN [9wA S LY LOCATINNS)
T QLYQT

( LACAL — MAIN DROARAVEIC anfAy? )
NEY = THE HIeGATIVFE AR NCFE
( LACAL = MAIN PRAGOAMIC \YAON )
NINHD « NyMaFD NF INHERITEN DERIODNG
( LOCAL = MATRIX AFNERATAR S GENLECD )
NIV = NUMARES AF [NHER[TEN VEHICLE Tyree
{ LACAL — MATRIX GENTRAT/ARIS GENLCD )
NJOUT = NAVe £1ANE AF ALUMN T2 |F NEYroren
( LOCAL -~ MAIN PROGRAMIL wiAtyus )
NL (17) = TewdD, STHORAGS JSED N FADMALIHING QutPus
( LNCAL = MATRIX SFMERAIADIYS GRNLES )
NMIN — INREy AF THE  AwEST BCUND NN THF 2 Tsie OR Nels DEFENUDING DN
1™ 1= yseEn
( LOFAL — MAIN ORNACDAMIE norAyD )
NN (17) TEMR, STARAGS USFEN IN FODVATTYING ~yTRYT
{ LOCAL = WATRIX GFNERATOADRIC GENLCP )
NARAL = N AF yANFae An g leT
(GLORAL = MAIN PROGRAMIS FAMMON , _vH 7 )
NAL - INREX FOR STORAGE CON RALIST
( LOCAL — MAIN PRAGRAMIC RrCAYR )
NAD - NODE aVMRER
(crLnea, - MsIN DORAGEHAMIC AMAVMMANL / ~v 7 Y
NABS = RINAE e aN yEN
(ALARAL = MAIN ERAGDAVIC ~AMMON , ~yT /s )

G-36

IN

[Saicheis




M

NORA — NUMReR OF ROWS IN THFE MATRIX INCLUNING THF ORJFCTIVFE FUNCTINN
{ LOCAL — MAIN PROGRAVIIS ANnrAyY? )
( LOCAL = MAIN PROGRAMIC DPRFRFET )

NOTE(4) ~- 4r CHARACTFR COMMENT

( LOCAL — MAIN PROGRAMIS QTAJUS )
NP -« NUMBER OF SURDFRIODS :
(GLORAL - RFPOPY GENSRAIORIS COMMON , PaPRaMs , 1
NPacH NUMRER OF CCLUMNS TO RE SAVYED FDRNAM maLH
{ LOCAL =~ MAIN PRCGRAMIS INSERY )
NPERYR (10s 2) —~ FIRST AND LAST YEAR OF PCRIOND AND NUMRER OF 1 AsKs 1N PERIOD
(GLORAL = MATRIX GENFRAIONRtS COMMON , PRDS G 7 ) .
NOHARE - STARES P DHAGE CONF :
(GLORAL — MAIN PROGRAMIS COMMON , Cv/ +» ) '
NDIF - NUMRER OF PRIMAL INFEASIRILI|LFS
(GLNRAL - MAIN PROGRAMIC AAMMON , 1At , 3
NPP - NUMRER NE PFRINNS
( LOCAL - MATRIX GENFRATARIC GENLCD )
NDTASK (10¢ Q) = ID NUMBFP OF FACH TAGK [N PERION
, (GLCBAL = MATRIX GENFRAINRtS COMMIN , PRUs 16 /) 3
NPT - NUMRE®R OF DFRION TARLES READ ‘ ;
{ LCCAL -~ MATRIX GENFRATNARIS GENLCP )
{ LOCAL — REPORT GENFRATADS SEIUP )
NRD = NUMRED OF yEHICLES HAVING R AND N ,
( LOCAL - MATDIX GHNERAINAD IS GENLCD )
NTF Y = NUMRER NF DREJEATED [N=CCRT AOLUMNS
(GLORAL — MAIN PRNGRAMIS AOMMON , < Ak , )
NOOW — NUMAREDR OF 20y [N MATRIX T B
( LOCAL - MATRIX GENFRA 1R L=NLCLP )
NV = NUMAFQ OF RFECOURCFE TVYDES
(GLOBAL - REPORT GENTRAIORtS COMMON s PaRAVS , )
NE&C AN - NUMaFER OF nlsc READS
(GLOSAL - MAIN DRNGRAMIS COMMON , L 1vs , )
NT = NUMRFR OF TAGKS
( LOCAL - MATRIX GENFRATNADIY GENLCP )
NT = TOTAL NUMREDR NF AOLUMNS  (MF 4 INDUITNY
(GLORAL - MAIN PRCAHDAMEIS ~AMMON , |, )
NT = NUMSFR OF TAcSKS (NOT (1°Fn)
( LOCAL - RFPIORT GEFRATADIQ CFTYD )
NTR - NUMAFD NF TAcK TARLFo RQEAN
( LOCAL - MATRIX GENFRATADIC GENLCD )
NTRY ~ NUMReR NF IN=CAORE | TRRATIONY
(GLORAL - MAIN DROGRAMY S CAMMON , M, ,
NTEK (Q) ~ NUMRER OF ALTERNATIVFS IN JAuK
(GLORAL = MATRIX GFNERATARIS COMMON / TEKSIG_/ )

NULL = 'NubLg*

{ Locap
NULL ~ COLUMN STATF

{ LNCAL = MAIN PROGRAMIC ~C UMN )
NV = NUMBER OF VFHICLF TvPEqg

( LOCAL - MATRIX GENFRATNDIC GENLCO )
NVEHU (1M) o INDIcATF S TF yFHICLE 1eFD IN PFRIOND

( LDOCAL = MATRIX GENFRATAR IS GENLAP )

MAIN PROGRAMIS MaPIN )
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NVYR = NUMRFm NF yFHICLFE TAS|LFe QFANn
' ( LNCAL - MATRIX TEANFRATADIS GOINLTP )
( LOCAL - REDORT GENERATORIS SE1UO )
NWAY ~ KSTORAGE DIMENSION NF THE ARRAV AY
{ LOTAL - MAIN PROCDAMIS [ D )
NYRY ~ INNDFy NF BRANCHING VARITARLF

(GLORAL — MAIN PRAGDRDAMIL AAMMON , (yvH /s )
NXAL (Z258) = INDFX OF RIDANCHING vARTA/RPLE FAR racH NDOHE
(GLORAL = MAIN OROGOAMIS CAMMUN , Ce> 5 ) . }

N¥Q - TEMPADADY CTARANMRFE FAQ NTXT [RRANCHING vakias-i =
{ LNCAL, — MAIN POOGRAMIC an(CAyy )
NV = TEMP, STORAGE FNR L AT YEAR OF PToDIAR
( LOCAL = MATRIX GENETRAICD1S OGEAL_CT )
AANNV(20) = ORPFRATING CCRT FOP FACH yvy&AD
(GLOBAL - RTDOB, GENFRA (AP, COMAON , Oo.n 5 4
ONST - 1010
( LOCAL = REPIORT GANFRATNARIS CINEFD )
ONF = 140
( LNCAL - MATRIX GENFRATODIS GENLCD )

ONF* = =160

{ LOCAL — MATRIX GENERA~AD s GENL7P )
DA (1AN) - TEURARADY STARAGE OF DAQKED AL uMN
{ LOCAL — MAIN PROAGDAMIS 1A~ )

DFD(]10) = PAINTERRE FOD TwO AIAIT, ALPHANUMEFRIZ cONF FORD PEDINNG
(GLNARAL — REDNDT “ENEDATADIEC COMMAN o/ DACIre /)
PEOINT = IDcRION?
( LOCAL = REPNORT TENFRATADIS CINFD )
( LOCAL = REDDRT SENERAIADIS PINFD ) .
DHI AND DH2 — TEMDARAQIV. aTORAGE DF yALUISe FROM 7 )04l
( LOCALL = MAIN PROYARAMEICS aclAy? )
CHIT = ZOST OF A NON-LINFAR SOLUTINN
(GLNRAL = MAIN DRACDAMIC maManN s/ Cvl /)
DIeTY = DJ vALYUS TNR CURRFNT KEVY oW1 '
. ( LOCAL = MAIN FROAMI//AMIC £~ gMN )
PIKEY = NJ =0O& ~yRDENT KEY AT KORSG
( LOCAL - VAN PRASDAMIC AU~ )
DIVTOL -~ DIyNT TOLEDANCET
(GLDNRAL ~ MAIN DRAGERAMIS AAMUON 2 1S /)
Ofv = PlyaT 1jcen

{ LOCAL = MAIN D27°CRaMic DIyeT )
DT] — TEUMDARADY CHUYNT CF GyUs ROw DACKFT ~OLUMNS

( _"7AL = MAIN PROGRAMYY QP yuP )
PYT - ACTUAL SUR ROW COLUYN QF INT DDNrEcasn

( LOCAL — MAIN DRAOSDAMIC eoTyP

Dy = QTOHRANT NE AOLUIMN DACKFET
{ LOCAL = MAIN DROACCAVIC MADIN )

Py — U Darwo T N MRED OF A0 1A T NS RN rEcace s
( LocAL - MAIN PRAGRAMIC IvyeEDRT )
PKT = PATKST OF NEW CCOLUMNS UNT
{ L CAL — MAIN PRAARAMIYG FmHE(CE )

DT = GUR DACKFT Nt nFclren gey

( LOZCAL = MAIN PROAGRAMIC vEYEND )
PTY = GUR DACKFET NUVarR OF COLUYN IN AJ(«2RG)H
DTN - DACHET NF AURRENT <y

( LOCAL = MAIN PRAGRAM IS Fu-( W )

( LOCAL - MAIN DRASDAMES INyER )




PMIN - VALUs OF LOWFST

( LOCAL

PERTOL - PRIMAL SRROR TOLERANCE

(GLORAL - VAIN PROGRAMIS ~NAMMON , 1OLs 7 )

oML ER -« PRIMAL FRROR, UNUSFD

: (GLORAL - MAIN DRNAGRAMIC ~puviNy / MOYES , )

PRNCI20) - DROCURFMENT FUNDS SDENT NDIRING FACH PEEMN)
(GLORAL - RFONDY AFNEDA ;AR 5 COMYINL , Ouy » )

PROT(20) - ORCCUREMENT FUNDS AVAILARLE nuRING FACH BERIOD ) -
(GLOSAL = REPOR) GFNFEFAIORtS COMMON » Outrow »

PSIGLI2S) - LOWER Aa0OUND ASSOCIATED WwWITH rFACH NODFE ON LIS
(GLOBAL — MAIN PROGRAMIY ~OMMON , (CyQ , )

DTASK (104 @) - MULTIPLICATIVE FACTOR FOn ALL VALUES IN ANQOC LA (RD Ak rODP

FACH PERIOD

(GLOBAL - MATRIX GFNFRA DRI~ COMMON , BPRUL G , )
PURCH(10+20) — NUMRFR OF FTACH TYNPE REGHURAE PURCHASKFD IN =a(R reak

({GLORAL — RFPORT GENFRATARIC COMMON / OUTE /s )
R - RATF NF INCRFAGS N NPERATING cNeT

( LOCAL = MATRIX GENFRATARIC YRCOST ) T
R - IRHS!

( LOCAL = MATRIX GENERAIARIS MAF ILL) T T
R]l « PORTION OF OPFRATING COST REFUNDED FOR MOIH SALL ING RESOURCE

{ LOCAL - MATRIX GENFRATAR G YRCOS| ) T -7
ROTOT = TOTAL R AND D FEXPFNNITURER

(GLORAL — RFEPORT CENERATORIC COVMON s PARAMS /)
QHS{100) = ceTORES (eFRIS CURRENT RICHT HANND Q1NS

{GLORAL - MAIN PROGRAMIC COMMON s RHY , 3y — -7 =~ = ===
RNAME (120) . ROW NAMFC

( LOCAL - MATRIX GFNFRATADRIC MATFI{ ()
ROwe = 1ROYe!

( LOCAL — MAIN ODNGDRDAMIS mMADIN )
RP(12) = STARAGE FOR QF*"_ PARAMETFRe, FIRAT FOUYR LOTATIONS ADF €00 1NOyT

FROM REAL PARAMETED CARD,

(GLORAL
RTEVP - TEMD,
¢ LOCAL

RVAL(100)Y -

STORAGF FOR ROW NAYWF Qg

VECTOR OF VALUES

A

BOUND ON RL_IST ;
- MAIN PROGRAMIS anCAV? ) :

JE . e e —————— e 1

REQT ARE TEMDARADRY S 1ORAGE
— MAIN PROGRAMIS ~AMMON , (vl /

- MATRIX
IN

GENERATOAD S MATFILL)
EACH RPOW S0OR A SPECIFIC COLUMN

( LOCAL - MATRIX SGENTRATARD ¢S MAKILL)Y

e — s . o - e — o~ - - .
( LOCAL - PEDORT GENERATNR1S INGOLN )

CSALF(20) = cALVAGF OR TRUNCATION VA UUS ©AD FArH VvEoAD

(GLORAL - REPORT GENFRATADIC CNAMMIN / QUIS / )

SALVI10420) = NUMBFR OF EACH TYPE BEQOURCE NISPASED OF Al FRNID AR kacH v-AD

(GLORAL = REPORT GENFRATARICS COMMNAN / OUIS / ) . ’
SAVF (20) - cAVINGS FROM RFSOURCE STORAGE FOR FACH YFAR ~ — —— ™7 = ° o ‘
(GLOSAL - RFPORT GENERATOADRIS COMMON / OUTS / )
SECe - ACTUAL CPU CLOCK TIME
( LOCAL =~ MAIN PROGRAMIS TIMEC )

SIGMA{100+4) - STORES INFORMATION wWHICH
(GLORAL - MAIN PROGRAMIC
CURRENT ROwW N

( LOCAL — MAIN PROGRAMIS DAY )

- NUMBEFR OF SACH TYPE RFSOUDCE STOREN IN SACH YEAD

(GLORAL - RFPORT GFENFRATNRIS COMMNON / OUTS / )

NEFINES THE CURRENT NONE
~COMMON /7 Ve /)

SYFP - &TEP TO

STOR(10s20)




SUM = VAL UFE OF VARLTIARLF AFFNRF FCASIRILITY ADJUSTMENT
( LOCAL = MAIN DPRAGRAMIC FEAQCH )
SUVM = TEMENDARY STARAGE
( LOCAL - MAIN PROGRAMIS geyrH )
SuM - DOURLE PRESICION ACCUMULATOR
( LOCAL = MAIN PROGRAMIS N )
Ct -~ TOTAL COST FNR A Br1on
( LDOCAL ~ RFPORT GENFRAINRIN LINFD )
SUMIT = UM OF INFFAQIAILITIES
( LOCAL = MAIN PRAGRAMVIEIYS CEAQCH )
SLIMT - TOTAL COST FOR ALL PFRIONS
( LOCAL = RFPORT ATNIRATARIC TINFO
TV — START vEAR OF PRARLEM
C LOCAL = MATRIX GENFDAINDIS LRNLLP )
TI1Y0410) = STORAGE AR COALUMNSGS NF MATRIN ASSDATAIEN wl  H NON=L [NF AR
VAR TARLF R

(GLNRAL <~ MAIN PROGDAMIC ~AsunN s, ry3 7 g
TCOST =~ TFMD 2TORAAGT FOR TOTAL PROACURIMENT
{ LDOCAL - REPCRI GENFRAICDIS CINFD )
TEME — LOCATION USED wHILE 2WAPPING CHANTER IS Or w0 LOUCAa 1DMNs 1N AN allday
{ LOCAL - MAIN PROGRAMIC AEASA ) . TT
TEMPL = TEMDORARPY cTORAGE LOCATINNG FARQ AL PHANUMERTI~ OuTOyYUT
{ LNCAL - RFEDOODRT GENCRATADIC OINFN )
TEVDR? - TEMNCRARY CSTNRAGF LOCATINNG FOAR ALDHANUPFRIC DyTHoUT
( LOCAL ~ REPND GENFRA AT IS D NN )
TTMD(4) = ToMD STHRAGE FOR ~OL! MK NMAMTY

{ LOCAL =~ REDORT GENFDATADIL b 1130 )
THFEFTA =~ STED CHCSFN BY ROWs ADJUSTEN IN oo IMAL

(SLN[AL = MAIN PROAGDAMIS FANMUNN 2 ATyEs s )
THETA - AFcCy FFRAQIRL T QTER

( LOCAL = MAIN PROGLRAVIS DNy )
TITLE(4) « ALPHANUMFRIC TITLS OF PooSLEM

{ LOCAL = MAIN DDACGOAMIC ARCAYD )
. (ALNRAL — DEPORT AENTDATADIC SNAMWAN s DADAMG , )
TMAXY = ATy TIVE RICEOLE SADOYT
(GLARAL — MAIN PROSDAMIC AN, DADAMG /)
TMD - TIME oFT WAS CALLID
(ZLOSAL = MAIN POASDAMIS FAMMON , (Mx s )
TME( 1) = TEMDORARY qTNHRAGK
(GLORAL — MAIN PRCOGRAMIS FAANMMON /s ©yy /Y
TOT = NUVEBFRn NF qURbEnCNc op !t |

(GLORAL ~ REPCORT LENFRAITINIS LOMMON , DaRaviy , )
TOTAL ~ tTOTAL!

C LOCAL — REPORT SENFRATANIC A INFD )

( LOCAL — 2FEPORT AFNERATATIC PINFD )
TORAC ~ CORNEATINN FACTOR FAR DRNACIDE WINT

( LOrAL, — DFPORT SENMERATADC CINFS )
TTIG = TEADARPARY CTNRANRST ACCOCTAIFN wlid T

(GLORAL ~ MAIN PROAGRAMIS ~rManN , rye ,
TETT(]INY) = TOMDARADV CTAPDANT

( LOCAL =~ AN RPROGDAVIC anrayD )
TYDE ] = FIReT WORD ON MAD CARD

( LNCAL - MAIN PRIGRAMIC MAPIN )
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TYPF2 « SECAND WORMN ON MAP CARD P
( LOCAL - MAIN PROGRAMIS “ADIN )
U (7s 288, o) = ARRAY OF TA4SK AL IERNAIvVES
(GLOSAL - MATRIX GENERAIORIS LOMMNAN , 15KsS106 /7 )
US (12) - CALCULATFD UPPFR ROUNDS ON REQNURCES
: { LOCAL = MATRIX OGENERL; MRS LeNLL?
uak - UPPFR anyNd NN RRANCHING VARIARLE
( LOCAL = MAIN PROGRAMIS mnCAV2 )
JBK2? - DIFFERENCE acTWEEN UPPER SOUNR AND VALUE FOR HRANCHING VAR L AsLE
{ LOCAL - MAIN POOGRAMIY RAacAyZ )
ULOUINY = ST OF yorrrR BOUNDS ON NON=LINFAD VAR ARLER
(GLOBAL - MAIN PROGRAMIS ~TOMMON s/ CV? 7 )
ULT(10) - TEMPORARY STORAGE FOR ULO
{ LOCAL = MAIN PROGRAM!S paCcAv? )
UMAX - TEMP, STORAGFE FOR GREATEST QUANTITY OF A SPECIFIC VERICLE WHILH MIGHT
3F USED IN A TASK
{ LDCAL - MATRIX GENTRATOR®S GENLCP )
US = TEMPORARY STORAGF FNOR ySF
( LOCAL — MAIN PROGRDAM?IC pPRCAV? )

~

UM UZs7(1=5)

(GLNRAL — MAIN PROGRAMIS FAMMON / Fy1 / )

yspP UzZ/t14+F)
(GLOSAL - MAIN PRNGRAMIC AAMMON / VY1 /)
UZ - COST 0OF REST NON-L INFAR <OLUTICN
{GLABAL -~ MAIN PROGDAMIC COMMON / v / )
VAL - COLUMN VALUE TEMPORARY <STORAGFE
{ LOCAL =~ REPORT GENERATNRIS INSOLN )~

VAL - TEMD, STORAGE FOR VALUE OF SPFCIFIC ROW AND COLUMN
{ LOCAL — MATRIX GENFRATARIS MATFILL)
VEOST(10+8) = THS FIVF COSTS ASSOCIATFED #ITH FACH RESOURCE ARE STUKED [N

THIC ARRAY o IN NRNFR, THTY ARF SALVAGFE AND TRUNCATTION. OPRERATINGe & 4Ny De
RETENTION RATT s AND PROCUREMENT,
{GLORAL ~ MATRIX GENFRATAR (S COMMON / VECSIG 7/ )
(GLNRAL =~ RFONNRT GFANFRATARIC CNAMYANL / ye(S16G /)
VLIFE (10) - vMaAXIM(yM (LIFF OF RESOURCE (YyEHIZLE)
(GLOBAL =~ MATRIX GENFRAINRIS COMMODN / vELD>IOL 7 )
(GLOSAL - REPORT GFNFRATANIS COMMON / VECSIOG 7 )

VMIN - TEMP, STORAGE FOR MINIMUM QUANTITY OF VEHICLES WHICH CAN Rt USEND HOR
TARK ' oo ’ ) T o
( LOCAL - MATRIX GENFRATOR®S Y INIERP )
VNAME(10) = STORES RFSDOURCF NAMES
(GLORAL — MATRIX GFNFRATNARIS COUMMON 7 VECSI16 72 )
(GLORAL = RFPIDT GENTRATARECS CAMMON /7 VECSTG 7/ )
W - twe
( LOCAL - RFOORT ~“FNCRATADIC INGOLN ) ST T e - -
X - INPUT VyeCTOR
( LOCAL = MAIN PROGRAMYICS NOT )
X - tx?

{ LOCAL
X - ELAPSFEN CPU SFONDK
( LOFAL - MAIN PROGRAMIS STATUS )
XCON(10) — aTORFS VALUES FNUND IN X WHICH ARF ASSOCIATED WIIM [HE
NON=L INFAR yAD1ARLFS ’
(GLORAL - MAIN PROGPAMIS COMMON / Ve / )

REPORT GENFRATIR ¢S INSOLN )
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/
A
XK = VALUF AF aRANCHING VARIARLF
(GLORAL — MAIN PROGRAMIC rOMMON / 7~VYR / )
X¥NXRL(2S) = VALUS OF RRANCHING VARIARLE ©rD FACH NANE i
(GLORAL - MAIN PRAGRAMIC AAMMIN , (ya , ) :
¥T(105) = SOLUTION VALUFS FOR NON=L INFAR yA©DTARL- 7
( LOCAL - MAIN PROSGRAMI, MARPN ) ?
XX~ SLAPSFEN TIME ON PRORLFM !
{ LOCAL - MAIN PROGRAMIC TIMEC ) i
X(10C) - VAL UFS OF SOLUTION CCOLUMNS i
(GLOBAL - MAIN DROGPAMIS AMMON , aa , )
X(110) = VALUFS ARQOCIATED WwITH COLUMNS IN Ix
(GLORAL = MAIN PROGDRAMIC ~ANMUANN /s ~va 7 )
XZ(117) = VALUSS ACQOCTIATED WITH COLUWNS N X2
(GLORAL = MAIN PRIOGCAMIE ~nMMIN , "va s )
v - INPUT verToR '
( LNCAL — MAIN PROGRAMIR AT )
YAyL (10) - YFAR RFEQDOURCF FIRET AVAIL AT ©
(GLARALL - MATRIX GENEDRDATANRIC TOAMMAN , A TETA , )
VFARS (21) - STORFS [INHERITEN YEARS
( LOCAL = MATRIX SENTRATARIS GRNLCP )
YRINT (20) - SCALF FACTOR FOR ALL TacSwkea Iy PERINH )
{ LOCAL - MATRIX GENEEATARIEC GENLCD ) 3
YT(1D) = DISFFRENCES ATTWEEN SOLUTION OAINT AND LLMWE ROUNTS
( LOCAL - MAIN PROGRAMIY NXERRN )
7 - PARAMETFR (RER TC PACK INDFX 0OF COESF [CLIEN)
( LOCAL - MAIN PROGRAMIS [N )
AOHAR A 7=z11977 HIIAZQA[GI= Q7=10H )
(GLORAL = MAIN PRAOGPRAMIG rAmMMnN / TAL G /) ;
Z< - PARAMFTFR USFN TO PACK COFFFIFISNTe
( LOCAL - WAIN PPNGRAMIG [0 ) ;
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