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MLPGAM+= Subroutine o3 LAOQIBE 4}
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5. =A%

(1 & A

Max { (0.1 X;+ 0.2 X,), (10X;-5X3)}
St. - X +X, =1

@ m B

Xy Xy =T

X, =5
X, =3
all X;20
2 A
7} = {3 2
1 2 4 2
2 0.1 0.2
3 10.0 -5.0
4 1.0 7.0 5.0 3.0
5 ~ 1. 1.
6 1. 1.
7 1. 0.
8 0. 1.

St 4k 4 38 3 e 3 3 3 St 3 46 5F 3 3 e 3 B 38 4t 3F 3 58 3 3 5F 3F 3t 36 S 9 & 36 3 57 8 30 4F 30 0 38 3 96 3

+*

# MULTTUBJFCTIVE LINEAR PROGRAMMEING

#*

*

PROBLEM #

*

AW TR A S 3 3 T SE 36 3 38 3E 36 3F 8 3 3 38 30 3 3 0 3 3 R 3 3 5 9 3

#i& INPUT DATA SPECIFICATION #%
# OF CONSTRAINTS IS 4
& OF VARIABLES IS 2

# OF INCGUALILITIES 4
# OF DBJUECTIVE FnWS IS 2

## COEF, OF COST FNS ¥#

++ COEF, OF 1=TH QUJFN ++
. 100 .200

++ COEF, OF 2«TH OBJFMN ++
10,000 “5,000

#% VALUE OF RHS #=%

1.000 7.000 5,000
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#% COEF, OF CONSTRAINTS **

-1.000 1.000
1.000 1,000
1.000 .N00

«000 1.000

5
#%* OPTIMAL SOLUTION IS AS FOLLNWS,COMSIDFERING ONLY A 1=TH UBJFN *#

4.000 3.000

#% OPTIMAL SOLUTION IS AS FOLLOWS,CONSIDERING ONLY A& 2=TH OBJFN #%

5.000 .000

#% PAYOFF MATRIX OBTAINED BY SOLVING L.P, FOR EACH UBJFnN ##

1.000 «500
25.000 50,000

#* NORMALIZED PAYOFF MATRIX *#
1.000 «500
«500 1.000

*% MAXIMUM VALUES OF FK(X) %%

1,000 50,000

#% PAYOFF MATRIX TO AE USED FOR OBTATNING OPTIMAL WEIGHTS ##
1 1.000 .500
«500 1.000
*#% OPTIMAL WEIGHTING VECTOR OF NORMALIZED GAME ##

.500 <500

*# OPTIMAL WEIGHTS CNRR, TN THF ORIGINAL URJECTIVE FNy *#

++ OPT, WEIGHT FOR 1=TH. ORJFN ; « 980

++ OPT, WEIGHT FOR 2«TH URJFN ; .020
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% LFFICIENT SOLUTTUN OF MOLP e

5,000 2,000

%% VALUES OF EACH OBJFN FUR THE EFFLICIENRT SOLUTION

THE VALUE DF 1-TH UBJFN = ,900000E+00

THE VALUE OF 2-TH OBJFAN = ,d00000E+02
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C FEOGRAN W RO
(. THLS PiiGRa SLLVES A MOLP PrOBLEA HY TwWU-PERSON GAME
C
- PROGKASED 7Y Bar¥, TaF i
c BINRFOTED iy O20F, PARK, STINILDAL
C STOUL WATTOUNAM, UNTVERSITY
C
C LAST SEVISEDR o FER 21,1943
[» .
PIMEC3TU G AATEX(L00,100),PH8(190),CNSTFN(2100),X(100),ROWMAX(20
B, KOTENGN) , Fd (110 ), GAMERN(29,20) ,GAMER(20),GAMEC(20),Y(100),
#LOEZT ST (160)
GEEAS(Y, FTLF st OLPDAT Y, MAXRFCLERO,PARSYES! , BLANKS'ZERD ).
OPFNCAR, FILFSTAOLPUNTY , CAPKRTIAGECUITROLSTFNRTRAN')
CATA [P, 1a2/59,6/
Ta=110
ITnnrz2n
READCTR,10) etel e MURJF N
10 FUREAT(4T0)
CRTITF(Tr,600) 4,00, yNORYFN
HX2=0
DO 36 T2y, L0ddFdy
X1 e
fixp=ri#]
FEADCI®,29) (COSTR(J)J=liX 1, NX2)
ARITE (TN, 60%) 1
WRITE(I®,010) (COSTFM(J),J=hXl,NX2)
20 FORMAT(HFIO,2
30 CUMT IntIg
wrRITE(YTw,020)
READCIR,20) (RHS(I),1=1,%)
PRITE(Tw,610) (RHS(1),T=1,M)
ANRTTF (JTwu,030)
NO 40 I=1,%
READCIR,?20) (AMATRX(TI,Jd),d=1,n)
wRITE(TwW,610) C(AMATRX(T,J),J=1,N)
a0 CUNTINUE

MORJ=()
L) 80 T=1,MORJFN
DO 45 (Mz=t,u
NORJ=NOBI+ L

a5 COSTHMI(LM)==COSTFN(ROBY)
CALL LAQLIN(N, ™, L, AMATRX,RHS,CUSTMI,X,Y,F,IA,0,IND,%WK,]ER)
TF(IER,LE.1) GO TU 50

IF(IER,.GEL3)Y GO TO 170

WRTITFE(Ta,040) 1

50 HoRz0
ARTTE(Iw,63%) 1
WARITE(Twn,610) (X(KN) KH=1,N)
N 70 J=t,MOBJFN
Fluy=0.
DO 60 K=t,M
NORzNDR+}
FIJ2FIJ+X(K)#COSTFN(NGR)

&0 CONT INUE
GAMEFN(J,I)=FIJ

70 CUONTINUE

80 CONTTWNUE

PFRITE(Iw®,650)
DO 90 I=t,MORJYFN
WRITF(In,610) (GAMEFN(T,sJd),Jd=1,N08JFN)
90 CONT INUFE
CALL GAMAT(GAMEFH,GAMER, GAMEC, ROWMAX, NOBJUFN, TBE)

wWRITE(Tiv,660)
ERITE(Tw,610) (ROWMAX(Y), [=1,NOBJFN)
GRITE (T, 670)
D) 100 I=s1,q08dFY
PRITE(Tw,010) (GAMFFN(T,d)sd=1,nN0F )
100 CONTINUE
CALL LAQGIHCNOLIF I, NOBJUF N, NOBJFM, GAMEFN, GAMEL, GAMEC , X, Y, F, AL,
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105

126

130
140

160

170
600

605
610
620
630
640
635
650

660
670

680
685
687
690
700

710
720

180

0, 1M, un, TER)
TFCILRLGE L)Y &N TO 170
PG 105 L=, 00dF
Y(I)=v{1Y/F
wRTIF (A, b600)
RITV(In,htn) (Y(D),121,2UldFN)
Sitazy)
DU 110 Tzt 0mdF
SUMwES eV (L) /KO0WAaX(T)
COMTINGE
Py 120 1=t,4
CORYHREC1Y=0,
ARTTF (1a,6kS)
[T
DO a0 L=, tinhdfFn
RAaY0AsY (T)/(SUMe#iciavax(l}}
MEKITF(1a,087) T,RAa%DA
(Y] 130 U=} i
NORZNOH $ L
CUST AT CUY=CUSTHI(U) =PAMPBARCUSTF v (D)
CUNT [NUE
CUNTTHYE
CALL LAOtR(w, M, L) aMATKX PHS, CUSTHI X, Y, F, LA, 0,TND, &K, IFR)
IFCIER.GEL3) G T 170
wrITF(T4,090)
ARITE (Tw,010) (X(L),I=1,M)
WRITE(Tw,700)
MKz
RO 160 1=1,8000FN
Fld=n,
DO 190 J=i,0
NOR=MOB L
FIS=FIdeX (JIHCOASTFM(NOR)
CONTTINUE
WRITE(Iw,710) I,FLJ
CONTTHNUE
GO 1O &0
WRITE(TIn,720) TER
FORMATC(//7//720X,45(1H#*) /724X, 1H*, 43X, 1W*/24X,85H% MULTIOHJECTIVE LIN
#EAR PROGRAMMING PRUBLEM #/24X, 1H*, 83X, IH* /28X, 8S(1H®)Y///7//72X, 30HES*
¥ INPUT DATA SPECIFICATION ¥%//5X,19H# UF CONSTRAINTS IS,IS/5X,17H#
* DF VARIARLFS 18,75/5X,17H4 OF IHEQUALTTIES,I15/5X,21H2 0OF OBJECTIV
#E FNS IS85,15///7/2X,23%% COtF, (F COST FNS ##//7)
FOURMAT (74X, 12H++ COFF, OF ,12,12H=TH OBJFN ++)
FORMAT(SX,8F12.3)
FORMAT(///7/2%X, 1 RH®% yALUE UF RHS ##//)
FORMAT(////2%,26H#* COFF, (OF CONSTRAINTS ##,7)
FORMAT(//2X,hanXXXX ™MAX BASIC MARGIMAL COST > TOLERANCE IN L.P, Wl
#TH ,12,9R=FTH DHJFYY//)
FORMAT(//72%,53H%% OPTIMAL SOLUTION IS AS FOLLOWS,CONSIDERING ONLY
A L12,12H-TH ORYFN ##/)
FORMAT(//7/7/2X%,59H%% PAYOFF MATRIX ORTAINED BY SOLVING L.P. FOR EAC
#H URJFN #%//)
FQEMAT(// /772X, 291#% »axImbm vALUES OF FK(X) ##/7)
FORMAT(//7/2%,600%% PAYOFF MATRIX TO BE USEDR FOR DBTAINING OPTIMAL

* WEIGHTS ##//)

FORMAT(////2X,49H#% OPTIMAL «FIGHTING VECTOR OF WORMALIZED GAME ##
*/7)

FORMAT(//7/2X,5TH##% (OPTIMAL WEIGHTS CORR, TO THE ORIGINAL OBJECTV
®E FNS #%//)

FORMAT(4X, 19H++ OPT. WEIGHT FOR ,I2,12H=TH OBJFN ; ,F12,.3/)
FORMAT(///7/2X,32n%% EFFICIENT SOLUTION OF MOLP ##//)
FORMAT(///7/2X,50H%% yALUES OF EACH OBJFN FOR THE EFFICIENT SOLUTIO
#h/)

FORMAT (74X, LSHTHE VALUE OF ,I2,11H=TH OHJFN =,£13.6)
FORMAT(////2%, 49RXXXX ANY 5FVFRE £RROR OCCURS IN SOLVING L.P.//12X
#,13HEQROR nNO, IS ,I2)

STOP
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SUBROUTINE GAMAT(A,8,C,ROWMAX,M, [8R)
DIMENSTON ACIHA,1),8(1),C(1),ROWMAX(1L)
DATA Iw/6/ )
DO 10 I=1,M
K(I)=t.
C(I)==1.

10 CONTTHNUE
N{IR(I=0
DMINA=1.0E3D
NMIN=1,0E30
DO 30 Isy,M
NPMAX=-1,0FE30
DO 20 J=1.M
IFCACI,J).LT . DMAX) 60 TO 15
DMAX=AC(L,J)

15  ° IF(ACI,J).GE.DMIN) GO TO 20

. DMINSACL,J)

20 CONTINUFE
TF(DMAX LE.0,) NOKO=NORO+1
ROWMAX (1) =DMAX

30 CONTINUE
IF(DMIN,GE,0,) GO TO 358
TF(NOROLEU,0) GO TR 35
NMINS=NMTY

GO 10 40
35 DMINZ0.
40 DO 60 T={,%

ROWMAX (T)=POWMAX (L) +DMIN

DO 50 J=i,M
A{TI,J)=(ACT,J)+DMIN) /RORMAX(T)
IF(A(I,Jd).GE.DMINAY GU TO 50
DMINA=ZA(TL,J)

50 CONTINUE
60 CONTINUE
WRITE(In,600)

600 FORMAT(////2X,30H#% NORMALIZED PAYOFF MATRIX %#//)
DO 65 KK=1,M
65 ARITE(IW,610) (A(KK,KR),KB=1,M)
610 FORMAT(5X,8F12.3)
TF(DMINA,GT,.0.) GO TO 90
DM==DMINA+T,
DO 80 T=1,M

DO 70 Jd=i.M
ACI,J)=A(1,J)+DM
70 CONTINUE
80 CONTINDE
990 RETURN
END
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F¢ 4+ ULE o ek

2. #:a2 EEMY
ILPGX 879 Subroutine & 142 f-

unctiono. 2 5o 93, 7z} Subroutine 2
As e ehest 2,

(1) Subroutine PLACE : achievement
function®] HEE W¥el 747l ek,

(2) Subroutine CINDX : index rows &
A4,

(3) Subroutine TEST :c}-&¥ ¥ uyl49
Q3 gehustsl §g AR

IPRI : achievement function<o] zb
+ 29 ¢4 ¢4

ISUB : & H49 &), () E<A]

WHTF 3 949 753

{4) Subroutine PERM : 33 w9 &3}

3. ERAAE

WA 5

h=| | ApRH | dEY e

1 1~ 5| 15 NOB J
6~10| 15 NPRI
11~15| 15 NVAR
16~20| " 15 NTAF
21 ~25 I5 INSW

2~ g 1 ~80 | 8F10.0 TECi,j)
atl~hl 1~8p | 8F10.0 TB(i)

gahy 9 Yol Foizl Abefoll4 A2 P2
EZ Al4bge

(5) Subroutine FCPL : Q7=+ Aty
£ Aldsta Y E Bl slEdezy 3

@ L
k)

(6) Subroutine ALTST : &g c}23 7}
Qe A S FAA FLRAY A bbel,

(7) Subroutine POUT :& o A&7}
P& 27 240l et 3ok

(8) Subroutine INTST : BE&Z T3}
L A 9ol & 7t ukE e A4kl

- HEEE

NOBJ : &3 &9 A+

NPRI : 94 598 (priority level)9 A

NVAR : x4+ K)o A«

NTAF : achievement function <9
9 A%

INSW :##9 42| =2 option
=0, YA LGP

OI-)(«

kil

=1, BEmE
TE %3 §49 A4 9
TB 34 ¥4 RHSY g
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b+l~c| | ~5 15 IPRI
6~10 15 ISUB
11~20 WHIF
2 W &

ZBAR : 7t 94 <8lolAe A= g
achievement function® g}
XSTAR : TaHTX) o 3 A
PSTAR : (Wb 9 544
NSTAR : (-) Habul 59 2] 23

4. BEFH

ILGP = W9 A7k 104, priority
level of A7 104, EAg54o A7t
2005 @Al Eabeh ukef, o] o4 FAIE
£ 3 5 dimension & 345y =l 2
g 27kxe] A E ASshd Fn2 5
egeo] A A2E ol sEold Mok

5. ERG
MM &
Min { (2P;+3P,), (n3), (ng)}
X3+ Xg+ny - Py = 10

Xy +n, - Py = 4
5X;1+3X3+1n3 — Pg = 56
X1+ Xatng — Py = 12

all X;2 o



= 2} 2
1 4 3 2 4

2 1. 1 0. 5.3. 1.1
3 10 4. 56. 12

4 I 1 2.

5 1 2 3.

6 -3 1

7 4 1.

@) H 7

PROBLEM 1 READ T4 SUCCESSFULLY

SUBSCRIPY 3 TER'S Z4AR 2 TERMS XSTAR .4 TERYS PSTAR 4TERMS NSTAR

1 L0000 4,0000 .0000 .0000
2 13,0000 6.,0000 .0000 .0000
3 2.0000 .0000 18.0000
4 .0000 2.0000
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o000

PROGRAM se

QETGISAL PROGYAT FRNG [GaIZTU'S GNRAL PROGRAMMING
VESTED 1oy ml‘ Tak WO
SEulL SATYNUAL WLIVERSITY

LASYT REVISES U FEn, 21, 1973

THIT PUSeGSE F THES PRNG2AS TS TN SOLVE LINFAR GOAL
EROLGEA TG PROKLEYS wTTH "ULTIPLE ORJECTIVES,

CAVLLS mided PR Ly VAaR MTAE, TSN FORMAT SI5
HH ey E . OF DeJdETIVES
PR e=YUMRER IIF PRIGRITY LEVELS
HV AP e UMHE R UF VARTABLES(X'S)
STAF ==NURER F TEHMS I ACHIEVEMENT FUNCTION
1#88a==T4NTEGER SOLUTION(RELUIRED SAITCH)

CARG?: COEFFICIEXNTS OF TE MATRIX FORMAT 5F10,0
CARLZ: RTOHT 1ARD SIDE VALUES FOR T4 MATRIX FORMAT 8F10.0

CARGA: 1 CARD FOR FACH TEM Ly ACHTEVEMENT FUNCTION
PRI, [SUE, ¥HTF FUkmMA] 215,F10,0
[PRI-=PRIORITY LEVEL UF PARTICULAR TERM
I[3Uite=  +P (P =n VALUEC(DESTGNATED WITH A+ NR =SURSCRIPT
VALUF) '
#EXAMPLE: N2 IS CODED AS =23 P2 CUDED A 2

PRESEHT ARRAY DIMENSTUNS ACCO#ODATF 10 VARIABLES, 10 PRINDRITY
LEVELS, &hD 20 OHJCCTIVES AS A MAXIMUM,
NOTF: THF 20 URGFCTIVFS SAXIMUM INCLUDES ANY RtuUIRED CUTTING
PLANFS AS wERLL AS I&NPUT
THE COPUTATTION TARLEAU IS BROKEN INTU 6 ARRAYS:
TE(uD,NC)YSFUUATION FTELD (COEFFICIENTS CTJ)
THNN) =8 FIFLD
TLENO,NP)=LEFT STUR
TT(HO,5C)STOP STUR
TICWP,MCISTNREX PUNS
T4 (nNP) =A FIFLD
THF SURSCRIPT AS UTILIZED ABJIVE TINDICATE:
N0=1,00) JHE HUMKFR OF OBJECTIVES;IF, THE NUMBER OF
POWS 1% TE, TR, AND TL
HC=1,0C00 THE MUMBER OF COLUMNS IN TE,TT,AND T1I
MP=1,NPRT THFE MUMHBFR OF PRIORITIES (NUMBER OF RUWS
™ TT,TI,T4, AND THE NUMBER OF COLUMNS IN TUL)
THFE COL UMM AND ROw HEADINGS ARE ENCUDED INRTO THE
JCOL (iSUB,NTYPE) AND
JROW(HNSUR,NTYPE) FIELDS,
NSUB IS THE SURSCRIPT NUMBER ;NTYPE 1S INTERPRETED
AS:
©2=X
3z=p
a=t

SCALARS TN THE COMMON ARFA ARE:

NOBY = NUMBER NDF OAJECTIVES

NPRT = NUMAER DF PRIORITIES

NVAR = NUMBRER 0OF VARIARLES

NCOI. SHUMBER OF CULUMNS .

NROW = NUMBER 0OF TWE R0Ow CURRENTLY BEING INVESTIGATED,

INSwW INTEGER SNLUTION SWITCH

0 N0 INTEGER SOLUTION

I INTEGER SNLUITON REQUIRED

COMMON TL(20,10),TT(10,30),TE(20,30),T1(10,30),TH(20),TAC10),

#JCOL(30,2),JR00(20,2) ,NOBI,NPRI,NVAR, NCOL, NROW, INSW, IR, IW
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Qo0

aon

25

e XuNeNel

OO0,

IMAX IS THE #axIMum MUMBER OF TABLFAU GENERATIONS ALLOWED

DATA IMAX/200/7
NPRR IS TNCREMENTED EACH TIME A NEW DATA SET IS READ,.THIS IS
PDONE 1O DISTINGUSH DATS SETS DURING BATCH PROCESSING,
DATA NPRB/O/
THE NUMBFR OF OBJECTIVES, THE NUMBER QOF PRIORITY LEVELS,
THF NUMRER OF VARIABLES, THE NUMBER OF TERMS IM ACHIEVEMENT
FUNCTION A%D IMTEGER SOLUTION SWITCH ARE READ IN,
DATA TR/S/,Tw/6/
OPEM(S,FILE="XILGPDAT' ,MAXRECL=80,PAD="YES"',BLANK="ZEROQ"')
OPEN(6,FILE='"XILGPOUT Y, CARRTAGECONTROL="FORTRAN®) N
READCIR,30,FND=U0,ERR=21) NOBJ,MPRI,NVAR,NTAF, INSW
INPUTS ARE CHECKED TO MAKE CERTAIN THAT THEY DO NOT
EXCEFD THE MAXIMUM DIMENSINNS OF THE ARRAY,
IF(NORJ LT, 1 . OR NPRT LT, 1,0R HNVAR,LT.1) GO TO 22
IF(NORJY.GT.20.0R. NPRTI.GT.10.0R,MVAR,GT,10) GO TO 22
NCOL=NURJ+NVAR
SET COL' & HEADINGS
X COREL aITH 2
P CODED 3
N CODED 4
DO 1 Mv=1,NVAR
JCOL(NV,1)=2
JCOL(NV,2)=NV
DO 2 NO=1,N0HY
NC=HOPNVAR
DETERMINF P COLUMNS
JCUL(NC, 13 =3
JCOL (NC,2)2NO
DETERMINE M RUNMS
JPOW (MO, 1) =4
JROW (N0, 2) =10
READ [% COFFFICIENTS CIJ'S
READ(IR,31,END=20,EPR=21) ((TE(ND,NV),NV=1,NVAR) ,NO=1,NOBY)
N PLACE «1'S UM THFE DIAGONAL OF TE AND 0'S ELSEWHERE
DO 3 MOR={,N0ORY :
DO 3 NU=1,WOHY
NOC=NQ+NVAR
TE(MOR,NOC) =0
IF(NOLEN,MOR) TE(NOR,NUC)==1
CONT IMUF
READ RIGHT HAKD SIDE VALUES InTU TR ARRAY
READCIR, 31, END=20,ERR=21) (TH(NO),H0=1,NOBY)
THE STUBS ARE ZEROFD
D0 6 NP=1,NPRI
DO 4 NU=1,NORJ
TLI(NG,NP)=0
DD 5 WC=1,WNCOL
TT(NP,NC) =0
CONTINUF
READ STUB VALUFES IH,
IPRI=PRIORITY LEVEL
ISUR=+1ISUR THFE N'TH P
==[SUB THE N'TH N
WHTF=WEIGHTING FACTOR
DO 7 NT=1,NTAF

READ(IR, 32,END=20,ERR=221)IPR], ISUR,WHTF
SUBROUTINE PLACE INSFERTS VALUES INTO STusS.
CALL PLACEC(IPRI,ISUR,AHTF)
CONTTMUF
THE PROBLE™ COUNTER TS INCRFMENTED AND wwITTEN OUT,
NPRAZMPRA+]
ARITE(Lw,34) HPRH
THE CUTTIHNG PLANE AND PRINTUUT COUNTERS ARE ZERUED FOR THE
PROBLEM,
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= amMmon

el N e Nel
: (=]

(s NaNel

(s EeXalal

19
20
21
22

30

31

34
35
36
37

40

uePL =90
NPKI=0
ApTIATZE ROw CNUNTER At THE LOUP=CHECK COUNTER
AWE ZEDOFY FOR THE STAKT AMD FOR EACH "EN CUTTING PLANF CARNED
tROW=9
AR :
AHF S WROG HECUYES PRI, THE ALGORITHM [S TERMINATED.
IF (R ET.MPRI) GO 1IN 1]
YROw [S Tal ROw THAT Tit PRUGRAM IS UP TO TN THE OPTIMJIZING
ROOTTNF,
WRGWE YR+
CALLTNG CLH0X(0) CAUSES INOEX RON MRO& TO Be COMPUTIED
CALL rImnx(n)
SURROUTISE TEST COMPUTES THE ENTFRING VARIABLE'S CotLumy
AND DEPARTINRG VARIABLE'S KOW
CALL TEST(HTVEC,MVR)
[F TFST RETUINS AN EHTFRING VARIABLE CNLUMNZO, THF ROW
CAM NUT 8k QPTIMIZFD FURTHER,
IVAL=TvAaL+1
IF(IVAL GF,.THAX) GU 10 19
JF(NEVC,LE.D) 6T TO 9
SURKROUTIHE PERY COMPUTES THE NCw TABLEAU,
CALL PERMINEVC,HDVR)
GO TY 10
SHRROUTINE 1#TST TESTS THE SOLVED TABLEAU TO DETERMINE
SHETHER 17 MFETS ANY REWUIRED INTEGER STIPULATIONS,
CALL THMTST(xS) : '
: SUAROUT I POUT(PRINTOUTY IS5 CALLED IF THE SOLUTTUN
1S SATTSFACTORY,
IF(HSw,.FR.G) CALL POUT(NPRT,NCPL) .
SURRNUTINE ALTST TESTS FOK ALTERNATE VALID SOLUTIUNS AND
PRINTS OHT AxY THAT IT FIMDS,
CALL ALTST(HPRT,NCPL) -
POUT AND ALTST INCREMENT THE PRINT=0UT COUNTER WHEMEVER
THEY OUTPUT SOLUTINONS, THERFORF, IF NPRT=0, NO SOLUTION
HAS REFN FOUMD,S0 & CUTTING PLANE IS EMPLOYED,
IF(NPRT NFL,0) G TO 2%
SURRAUTINE FCPL FORMS3 A CUTTING PLANE AND ADDS IT TO
THF TARLEAlL, IF IV RFTURNS AN ISw VALUE=0, IT FAILED
T DFERIVE 8 VALID CUuTTING PLANE AND THE EXECUTION OF THE
CURRFNT PROBLEM TS TERMINATED,
CaLl FCPLCISWN)
IF(TS®.FU,0) GL TN 25
THE CUTTING PLANF COUNTER IS INCREMENTED,
NCPL=HCPL+1
GO 10 3
HRITE(IW,33) IMAX
GO T0 2%
WRITE(L4,35)
GO TO 40
WRITE(I®,36)
G TO 4o
ARITE(IW,37)
FORMAT(51S5)

FORMAT(AF10,0)

FORMAT(21I5,F10,0)

FORMAT(1H1,///7/," PROBLEM',T4,"' READ IN SUCCESSFULLY')
FORMAT(//,' *#DATA  STREAM ERRUR==MISSING DATA CARDS##')
FORMAT(//,"' DATA STREAM ERRNR=-~UNREADABLE DATA CARD*%*')
FORMAT(//,' ##INPUT VARTABRLE EXCEEDS ALLOWABLE DIMENSION RANGE#*')
FORMAT(//, ' ##% ALGORITHM DID HUT FIMISH ',I5,' ITERATIONS ##!')
CONTINUF .

CALL EXTT

END

SUBROUTINFE PLACF (IPRI,ISUB,WHTF)

COMMON TL(20,10),7T(10,30),TE(20,30),TI(10,30),TB(20),TAC10),
*SCOL(30,2) ,JRONC20,2) ,NOBJI, NPRT,NVAR, NCOL ,NROW, INSW, IR, IW

INPUT DATA IS CHFCKED TO HF CERTAIN THAT LT IS IN RANGE,
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IFC(IPRI LT, 1, 0R IPRI GT NHRI) GO 10 2
IFCISUBEQ,O0,0R, TABS(ISUB) GT . NOBY) GO TO 2
POSITIVE VALUES OF ISUR INDICATE TOP STUB VALUES.
IFCISUB.GT.0) GO TO 1§
PLACF VALUTS IN LEFT STUB,
ISUR==[SUR
OVERWRITES ARE OFTECTED AS BEING ERROR,
IF(TLCLISUB, IPRI).NELO) GO0 TO 3
TLOISUB, IPRI)=wHTF
RETURN
ICOL=TISUB+NVAR
PLACE VALUE IN RIGHT STUR
JF(TTCIPRT,ICOL)HELO)Y GO TO 3
TTCIPRI,ICOL)SHHTF
RETURN
wWRITE(Iv,4)
GO TO »
WRITE(Iw,5)
FORMAT(//,"' #%SURSCRIPT QUT=0OF~RANMGE WHILE READING SUBSCRIPT#¥*!)
FORMAT(//,"' ¥#OVFRWRITE ATTEMPTYED IN A STUB#*#')
CALL EXIY
END
SUBROUTINF CIHDX(ISW)
~ COMMON TL(20,10),77(10,30),TE(20,30),T1(10,30),TB(20),TAC10),
#JCOL(30,2),URNW(20,2) ,NOBJ,NPRI ,NVAR,HCOL ,NROW, INSW, IR, IW
I=1
IF(IS#A.,NE.1) [=NROw
FOR CIuhX(0), THE LNOP TS EXECUTED FUR [=NROW,NRUW
THAT TS,F0OK JTODFX ROW wNRPOW OaLY,
DO 3 MNP, NRO
TA(NPY=O,
THE RIGHT HAND SIDE OF THFE INLDEX ROWS ARE COMPUTED
N0 1 HO=1,N0RY
TA(NP)ISTA(NP) TR (NUI#TL (N, HP)
DO 2 HC=1,NCOL
TI(NP,RC)==TT (P, 8C)
DO 2 NO=1,NOBY
TICNP,RC)STI(NPyNC)+TE (NO,NCYRTL (HO,NP)
CONTINUE
CONTINUF
RETURN
END
SUBRQUY INF TEST(NEVC,NDVR)
COMMON TL(20,10),7T7(10,30),TEC20,30),TIC10,30),TB(20),TAC10),
#YCOL(30,2) o IRO(20,2),NNBI,HPRI,NVAR,NCOL ,NROW, INSW, IR, IW
NEVC=0
IF THE LEVFL OF ACHIFVEMENT 0OF PRIODRITY NROW IS ZERO,
THIS LEVEL 1S OPTIMUM=~=RETURY HNEVC=0
IF(TA(NMROn) LF.0.) RETUPRN

DETERMINE COLUMN OF ENTERING VARTADLE

VEVC=0

NRMW=MNRON=1{

N0 X NC=1,MCOL -

IF(TI(HROW,NC)LE.OL.) GO TO 3

IF{NROW _FD,1) GO TO 2

DO 1 Mz, NRMW

[F(TI(N,NC) LTLD,) GO TO 3

CONTINUF

IF(TI(NRUW,NC) JLELVFVC) GN TO 3

NEVC=N .

VEVC=TI(NRUMW,HC)

CONT INUF
TF NO POSTTIVE VALUES EXIST WHICH HAVE NO NEGATIVE
INDEX VALUF ABNVF=RETURN NEVC=0,SINCE M0 FURTHER
ORPTTMIZATLION IS POSSIBLE AT THIS LEVEL.

IF(NEVC ,EQ.0) KFETURN
DETERMINE DEPARTING VARTABLE'S ROW
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nhyR=0
no7 R, 08y

IF(TE (R, NEVC) JLELU,) GO TO 7
vETR(ORY/TE(NR,HEVEDY
IF(MDVR,EN.O) GO TO 6
IF(V=VDVRY&,4,7
G0 8 KNPz1,NPRT
IF(TL(NP,NP)=TL (HDVP,NP))T,5,6
CONT INUF
VOVR=V
Y LR
CONTINUF
IF(NDVR.GE 1) FFTURN
BRITE(Iv,R)
FARMAT(//,"' ®*%PROGRAN TERMIHNATEND=FAILFD PIVAT=COMPUTION®®®)
CALL EXIT
END
SUBROUTINF PERMINEVC,NODVR)
coMMOoN TL(20,10),TT(10,30),TE(20,30),TLC(10,30),TB(20),TA(C10),
*JCOL(‘O 2),JR0(20,2) ,NORJI,NPRT,NVAR,NCOL ,NROW, INSW, IR, IW
SWAP HFADINGS FOR ROW MNDVR ANMD COLUMN NEVC
0o 1 I=1p2
J=JCOL (HEVC, I)
JCOL (NEVC, I)=JRON(NDVR, 1)
JROW(NDVR, I)=J
SWAP VECTORS FOR TI (NDVR,NP) AND(TT(NP,NEVC),NP=1,NPRI)
DO 2 NP=1,NPRI
TEMP=TL(NDVR,NP)
TL(NDVR,NPI=TT(NP,NEVC)
TT(NP,NEVC)=TEMP
COMPUTE NEW TE ARRAY

. PIVSTE(NDVR,NEVC)

PIB=TR(NDVR)

D0 31 NO=1,NORY

IF(NO.EQ.MNDVR) GO TO 31
BPIX=TE(NO,NEVC)Y/PIY
TB(NO)=FIX(TB(RO)~-PIX*PIB)

DO 3 NC=1,NCUL

IF(NC.EQ.NEVC) GO T0 3
TE(NO,NCI=FIX(IFE(NO,NC)=TE(NDVR,NC)*PIX)
CONTIMUE

CONTIHUE

DO 4 NC=1,NCOL
TE(NDVR,NC)=FIX(TE(NDVR,NC)/P1IV)
D0 5 NO=1,NOBJ

TE(NO,NEVC)=FIX(=TE(NG,NEVC)/PIV)
TB(NDVR)=FIX(TB(NDVR)/PIV)
TE(NDVR,NEVC)=FIX(1/PIV)
RECOMPUTE INDEX ROWS 1 THRU NROW
CALL CINDX(1)
RETURN
END
FUNCTION FIX(Z)
THIS FUNCTION BRINGS FLOATING POINT VALUES

THAT ARE EITHER + OR ~ ,0001 FROM AN INTEGER TO THAT INTEGER

x=1

00 1 N={,3
IF(N.NE,.1) Xz10¥%X
F=X#Z

1=F

Jsl-2

DO 1 K=1,3

G=J+K
IF(ABS(F=G)=,005) 2;2.1
CONTINUE

FIx=2

RETURN
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FIX=G/X
RETURN
END
SUBROUTINE FCPL(ISW)
COMMON TL(20,10),TT(10,30),TE(20,30), TI(IO'SO)'YBCZOJaTA(IOJr
#JCOL(30,2),JRON(20,2) ,NOBJ,NPRI,NVAR,NCOL ,NROW, INSW, IR, IW
1F THE NUMRER OF OBJECTIVES IS ALREADY THE MAXIMUM,NO NEW
CUTTING PLANE OBJECTIVE CAN BE FITTED INTO THE TABLEAU,
IF(NOBJ.EN,20) GO TQ 10
CALL INTST(NSW)
IF(NSH,FQR.0) GU TO 11
Isw=1
THE NUMBER OF OBJECTIVES IS INCREMENTED FOR THE ADDED
CUTTING PLANE
NOBJ=NOBJ+1
THE TE VALUES OF THE CUTTING PLANE ARE COMPUTED,
DO 4 NC=1,NCOL
X=TE(NSW,NC)
I=x
Y=l
IF(FIX(X=Y))1,2,3
TE(NORJ,NC)=)  #+X=Y
GO TO 4
TE(NOBJ,NC)=0
GO TO 4
TE(NOBJ,NC)=X=~Y
CONTINUE
THE TR VALUE OF THE CUTTING PLANE- IS COMPUTED.
XSTB(NSW)
I=X
Y={
IF(FIX(X=Y))5,12,6
TB(NORJ)=1 4 +X=Y
GO 10 7
TR(NORJ)I=X~Y )
THE NEW COLUMN TS ADDED TO THE TABLEAU WITH A<l IN THE
CUTTING PLANE ORJECTIVE'S ROW
NCOL=NCOL+1
DO 8 NO=1,NOKHY
TE(NQ,NCOL)=0
TE(NORJ,NCOL ) =1 .
THE STuUAS ARE EXTENDED AND A 1 IS PLACED IN THE PRIOKITY
1 SLOT 0F THE LEFT 3TUB IN THF CUTTING PLANE QRJECTIVE'S ROw
D0 9 NP1, HPRT
TT(NP,HCOL)=0
TL(NOBJ,NPY=O
TLCMNORY, 1) =1
TITLE NEw ROWS & CULUMNS
JROW(NOEY, 1) =4
JROWHUBY, 2)=NGRY
JCOL(NCNL, 1) =3
JCOL CHCNL, 2)=HOR8Y
GO 10 14
WRITE(IW,19)
GN T0 13
WRITE(Tw,16)
GO TO 13
NOBJSNORJ~]
WRITE(I®,17)
WRITE(TwW,18)

NzQ

CALL PQUT (N, W)

ISw=0

RETUR™N

FORMAT(/,"' FCPL FAILURE-DIMENION EXCEFDED ')

]

FORMAT(/,* FCPL FATLURE=ILLEGAL PATH')
L]
1

FORIMAT(/,*' FCPL FAILURE=-ARKNORMAL VALUE'Y)
FORMAT(/,' VALUES AT THFE TIME OF FAILURE FOLLOW')
END

SUHROUTINF ALTST(NPPT,NCPL)
COMMON TLE20,10),7TC10,30),TE(20,30),T1€10,30),TB(20),VA(10),
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BJCOL(30,2) s JRON(20,2) ,HOBJ,NPRI, VAR, NCOL,NRO4, INSW, IR, Iw
DO 4 NC=1,NCO0L
THE TI FIELD IS TESTED FOR AN ALL=ZERO COLUMN,
INDICATIAG ALTERMATE SOLUTIUNS Od THAT COLUMN,
00 1 MP=1,NPR]I
IF(TI(NP,NCY,HEL0) GO TO 4
CONTINUE
D0 3 NO=1,i03d
IF(TE(ND,NC) .LE.0) GO TO 3
IF(TB(NO) ,LE,0) GO TO 3
IF A+ VALUF OF 'TE 1S FOUND AND TB CORRESPONDING 7O IT IS
POSTITIVE, PERM IS CALLED TO PIVOT ON THAT TE ELEMENT
CALL PERM(NC,NO)
DO 5 NB=1,NOBY
IF(TBINR) LT,0) GO TO 6
IF THE WFw TABLEAU HAS NO NEGATIVE TR ELEMENT,THE ALTERNATE
"SOLUTION IS VALID.
CONTINUE
INTST IS CALLED TO DETFRMINE WHETHER THE SOLUIION MEETS ANY
INTEGER REQUIREMENTS,
CALL INTST(NSW)
POUT IS CALLED IF THE SOLUTION IS GOOD.
IF(NSW.EQ,0) CALL POUT(MPRT,NCPL)
PERM IS CALLED AGAIN TQ RETURN THE TABLEAU TO ITS OTIGINAL
FORM FOR FURTHER ALTERNATE SOLUTION SEARCH
CALL PERM(NC,NO)
CONTINUE
CONT INUF
RETURNM
END
SUBROUTINE POUT(NPRT,NCPL)
COMMON TL(20,10),TT(10,30),TE(20,30),TIC10,30),TB(20),TAC10),
#JCOL(30,2),JROW(20,2),NOBJ,NPRI,NVAR,NCOL,NROW, INSW, IR, IN

DIMENSION w#OUT(20,4)

NPRT=NPRT+1

IF(NPRT _NE.1) WRITECIW,31) NPRT

IF(NCPL.NE.O,AND NPRT,EQ.1) WRITE(IW,32)NCPL
THE OUTPUT ARRAY IS ZEROED,

DO 12 I=1,20

DO 12 J=1,4

WoOUuT(1,J4)=0
THE OUTPUT ARRAY IS FILLED,

DO 13 NP=1,NPR]

WOUT (NP, 1)SFIX(TA(NP))
THE FUNCTION FIX RETURNS VALUES THAT HAVE STRAYED FROM
BEING INTEGER VALUED ODUE TO THE PRECISION LIMITATIONS OF
THE COMPUTER,BACK T0O INTEGERS,

DO 14 NO=1,NORY

IC=JROW(NO,1)

ID=JROW (NCQ,2)

WOUT(ID,IC)=FIX(TB(ND))

THE OQUTPUT ARRAY IS WRITTEN OUT.
WRITE(IW,33INPRI,NVAR,NOBJ,NOBJ
I=MAX(NPRI/,NVAR,NOBJ)

DO 20 K=1,I

IF(K,GT.NPRI) GO TO 16

IF(K.GT.NVAR) GO TO 15

WRITECIW,34)K, (WOUT(K,J),J=1,4)

GO T0 20

WRITE(IK,35)K,w0UT(K,1), (NUUT(K;J);J 3,4)
GO TO 20

IF(K,GT NVAR) GO TO 17

WRITE(IwW,36)K, (WOUT(K,J),J=2,4)

GO 10 20

17
20
31
32

WRITE(IW,37)K, (HOUT(K,J),d=3,4)

CONTINUE

FORMAT(/,' ALTERNATE SOLUTION NUMBER ',13)
FORMAT(/,' NUMBER OF CUTTING PLANES USED=
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33

34
35
36
37

FORMAT(/,' SURSCRIPT',I6,' TERMS ZHAR',16,
#¢ TERMS XSTAR ',16,' TEPMS PSTAR ',I6,'TERMS NSTAR'/)
FORMAT(16,4F18,4)

FORMAT(I6,F18,.4,18X,2F1R,4)

FORMAT(16,18X,3F18.4)

FORMAT(16,36X,2F18,4)

RETURN

END

SUBROUTINE TNTST(NSW) ] ]
COMMON TL(20,10),TT(10,30),TE(20,30),TI(10,30),TB(20),TACL0)
#JCOL(30,2),JRON(20,2),NOBJ,NPRI,NVAR,NCOL ,NROW, INSW, IR, IW
NSw=0 '
IFCINSW.EQ.N) RETURN

DO 2 NG=1,NOBJ

IF(JRON(NO,1).NE.2) GO TO 2

I1=T8(NO)

Jzl=2

DO t K=1,3

G=J+K

IF(ABS(TH(NO)=G)~,0001) 2,2,1

CONTINUE

GO T0 3

CONTINUE

RE TURN

NSw=NO

RFTURN

END
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2 A B * SCHEDULE OF THE PROJECT +#

she =t =
NODE  START FINISH
1 9
100000 48 24 ! 5 6
2 0 000 0192 64 2 5 !
6 5 1 0 0 0 0288 72 9 4 1 2
7000 32 8 1 6 3 4
10 | 95 8000 1 10 7 5 7
8 8 11
9 0 0
B)H X
+ EVALUATION OF INPUT DATA =
DATE NUMBER OF MEN
PREDEC +TOTA [NORM EARL|LATE| SL -
NODE| ESSORS | -L [DAILY|MEN| -Y |STA-ACK 1 10
M/H|M/H START|RT ’ 10
1 |00000| 48| 24 3 0 |5 15 3 7
2 [00000[192 | 64 | 8| 0 | 4 |4 4 7
3 00000]| 96 48 | 6 0 0 |o 5 13
4 00000 64 32 | 14 0 2 |2 6 13
5 10000] 288 72 9 2 7 15 7 10
6 [30000[112 | 56 | 7| 2 |2 |0 8 10
7 |46000] 48| 16 | 2| 4 |4 |o 9 10
8 27000 32 8 |1 7 7 10 10. 10
9 |58000| 1 1 o1 |1 o 11 10
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cooo0000

CMNOOO20

PROGRAMMED BY KIM,JI SUNG CMNO0030
DIRECTED BY PROF.SOONDAL CMNO0040
SEQUL NATIONAL UNIVERSITY CMNOOOSO
CMNO0O040

LAST REVISED ON FEE.23,1983, VER.1.1 CHMNO0070
CMNO0080

DIMENSION K(50,8),MS(50),IB(50),IE¢(S0),IL(50),MN(50) CMN00090
INTEGER E(50),E(50),C(50),0(S0),PROT(50) . CMNOO100
INTEGER A(9,11),58(50),5(50),5M CMNOO110
OPEN(1,FILE="CPMMENDAT* , MAXRECL=80 ,PAD="YES* ,BLANK="ZERD") CMN00120
OFEN(3,FILE="CPMMENOUT" ,CARRIAGECONTROL="FORTRAN® ,STATUS="FRESH") CMNO0130
DATA IR,IW/1,3/ CMNO0140
READINCIR,55) M CMNOO150

55 FORMAT(IS) CMNOO0140
po 75 I=1,M CMNOO0170
READCIR,700) (K(I,J),J=1,8),M5(I) : CMNO0180
700 FORMAT(615,2110,I5) CHNOO190
75 CONTINUE _ CMNO0200
Do 35 I=1,M CMN00210

35 PROT(I)=K(I,7)/K(I,8) CMNO0220
D0 A4S I=1,M CMN00230
JIF(K(1,2).EQ.0) GO TO 10 . CMNQO0240
IF(K(I,3).EQ.0) GO TQ 20 CMN00250
L=K(1,2) CHNOO0260
N=K(I,3) CMNOO270
IF(E(L) .GE.B(N)) GO TO 30 CMNO0280
ECI)=B(N) CMN0O0290
B(I)=E(I)+PROT(I) CMNOO300

GO TO 45 CHNOO310

10 E(I)=0 CMNOO320
B(I)=E(I)+PROT(I) CHMNOO330

GO TO 45 : CMNO0340

20 J=K(I1,2) CMNO0350
EC(I)=PROT(J) CHNOO360
B(I)=E(I)+PROT(I) CMNOO370

GO TO 45 CHNOO380

30 E(IY=B(L) CMNOO390
BC(I)=E(I)+PROT(I) CMNO0400

45 CONTINUE CHMNO0410
C(M)=E (M) : CMN00420
D(MI=C(M) CMNO0430

00 53 I=1,M CMNO0440
J=M-I+1 CMN00450
IF(K(J,3).EQ.0) GO TO 32 CMNO0460
L=K(J,2) CMNO0470
N=K(J,3) CMNO0480
BCLY=C(D) CHNO0490
C(L)=D(L)-PROT(L) CMNOOS00
DINY=C(J) . CMNOOS10
C(N)=D(N)-PROT(N) : CMNOO0S520

60 TO 53 : CMNO0530

32 IF(K(J,2).EQ.0) GO TO 53 , _ CMNO0S40
L=K(J,2) i CMNOOSS0
DLI=CCD) CMNOO0S540
CCLY=D(L)~PROT(L) ) CMNO0S70

53 CONTINUE _ CMNOOS80
PO 60 I=1,M CMNOO590

60 S(IN=C(IY-E(I) ' CMN00&00O
WRITE(IW,80) . CMNO0610

80 FORMAT(1H1,//,30X,"#EVALUATION OF INPUT DATA%"//5X,°NODE PREDECECMNO0&20
#SSORS TOTAL NORM MEN EARLY . LATE SLACK"/31X, °M/HCMN00&30

* DAILY M/H START START'/) CMNO0440
D0 65 I=1,M CMNO0&50

65 URITE(IW,300) (K(I,J),J=1,8),M8(1),E(I),C(I),5() CMNO0660
300 FORMAT(5X,13,2X,513,5X,I15,6X,14,4X,13,4%X,15,3X,14,2%,I5/) CMN00&70
ICRT=C(M)+PROT (M)~1 CMNO0&8B0O
N=ICRT CMNO0690

Do 2 I1=1,M CMNO0700

DO 3 J=1,N CMN0OO710

3 ACI,N=0 CMNOO720
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23
24

25

540
510
61
63
62
72

64
78

310

17

410

CONTINUE

DO 4 I=1,M
N1=E(I)+PROT(I)
ECI)=ECI)+1

LN=E (1)

DO 5 IK=LN,N1
ACI,IK)=MS(I)
CONTINUE

DO 6 J=1,N

18=0

DO 7 I=1,M
IS=A(I,J)+IS
85(J)=18
CONTINUE

SM=0

0 8 I=1,N
SM=SM+SS( 1) *SS(I)
CALL NOBODY(A,M,N,S,SM,IB)
DO 24 I=1,M

DO 23 J=1,N
IF(ACI,J).EQR.0) GO TO 23
IECI)=J

GO TO 24
CONTINUE
CONTINUE

D0 25 I=1,M
IL(I)=IE(I)+PROT(I)-1
DO 510 J=1,N

1P=0

DO 540 I=1,M
IP=A(I, ) +IP
MN(J)=IP
CONTINUE
WRITE(IW,61)

FORMAT(1HL,//,30X, "SCHEDULE OF THE PROJECT®//20X,°NODE

% FINISH")

DO 63 I=1,M

WRITE(IW,62) K(I,1),IECI),IL(I)
FORMAT(/,20%X,13,4X,15,4%,14)
WRITE(IW,72)

FORMAT (//,20X, *DATE NUMBER OF MEN®)
DO 64 I=1,N

URITE(IW,78) I,MNCI)
FORMAT(/,20X,14,7X,I5)

sTOP

END

SUBROUTINE NOBODY(IA,M,N,IS,IBO,IR)
DIMENSION IA(M,N),IS(M),IB(N),IBLOCP(10)
DATA IR,IW/1,3/

IBL=5 .

IBLOCP(1)=1

IBLOCP(2)=5

IBLOCP(3)=7

IBLOCP(4)=8

IBLOCP(5)=9

IF(IBL.EQ.1) RETURN
II=IBLOCF(IBL)

IBL=IBL-1

II=I1-1

MAXS=IS(IBLOCP(IBL))
IPTH=IBLOCP (IBL)

IM=IBLOCF (IBL)

DO 17 I=IM,II :

IF (MAXS.GE.IS(I)) GO TO 17
MAXS=IS(I)

IPTH=1 -

CONTINUE

IF (MAXS.EQ.0) GO TO 9
IF(IS(IPTM).EQ.0) GO TO 310

DO 400 JJ=1,N
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CMNOO740
CMNO0O750
EMNO0760
CMN00770
CMNOO780
CMNOO790
CMNOOBOO
CMNOO0B10
CMNO0820
CMNOOB30
CMNO0B40
CMNO08S50
CMNO0B6O
CMNOOB70
CMNOOEBO
CMNOOB90
CMNO0?00
CMNOO?10
CMNO0220
CMNQO0930
CMNO0%40
CMNOO9350
CMNOO960
CMNOO970
CMNO0980
CMNOO990
CHMNO1000
CMNO1010
CMN01020
CMNO1030
CMNO1040
CMNO1050
CHMNO01060
CMNO1070
CMNO1080
CHNO10%0
CMNO1100
CMNO1110
CMNO1120
CMNO1130
CHMNO1140
CMNO1150
CMNO1160
CMNO1170
CHMNO1180
CMNO1190
CMNO1200
CMNO1210
CMNO1220
CMNO1230
CMNO1240
CMNO1250
CMNO1260
CMNO01270
CMNO1280
CMNO1290
CMNO1300
CMNO1310

' CMNO1320

CMNO1330
CMNO1340
CMNO1350
CMNO1360
CMNO1370
CMNO1380
CMNO01390
CMNO1400
CMNO1410
CMNO1420



400

500

57

96

530
520

IB(JJI=IACIPTM,JJ)
IACIPTM,JJ)=0

CONT INUE

NI=N-1

DO 500 JJ=1,NI
IK=JJ+1
IACIPTM,IK)=IB(JJ)
CONTINUE

IRTO=0

IP=0

DO S6 JJ=1,N

DO S7 II=1,M
IP=IP+IA(II,J))
CONTINUE
IRTO=IP®*IP+IRTO
1IP=0

CONT INUE
IF(IRTO.LT.IRO) GO TO 520
ISCIPTH)=0

DO 530 JJ=1,N
IACIPTH, JJ)=IB(JJ)
CONTINUE

GO TO 310
ISCIPTM)=IS(IPTM)-1
IRO=IRTO

GO TO 410

END
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CMNO1440
CMNO1470
CMNO1480
CMNO1490
CMNO1500
CMNO1510
CMN01520
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CMNO1540
CMNO1550
CHMNO1560
CMNO1570
CMNO1580
CMNO1590
CMNO1600
CMNO1610
CMNO1620
CMNO1630
CHMN01640
CHNO1650
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6 ERI COST TABLE
(1 M & 16 16 13 22 17
. ] ; i1 s | 3e 14 14 13 19 15
3 19 19 20 23 40
1 16016 |13 22|17} 50 40 10 40 11 12
2 14 | 14 |13} 19 | 15| 60
3 19 | 19 [ 20 | 23 | 40 | 50
INITIAL BASIC FEASIBLE SOLUTION
4 40 | 10 | 40 | 11 | 12 | 50
=530 20 T 70 T30 6o | BY VOGEL —APPROXIMAT ION METHOD
THIS IS INITIAL FEASIBLE
@ A H SOLUTION FLOW
0 0 50 0 0
= =t £ o 0 0 0 60
10 10 30 0 20 0 0
450 g 20 0 30 0
3 | 16 16 13 22 17 14 14 13 19 15 TOTAL COST = 3050
19 19 20 23 40 40 10 40 11 12 OPTIMAL SOLUTION
4 | 30 20 70 30 60 TOTAL COST = 3030
50 60 50 50 SUPPLY FLOW DEMAND
S(1) === (50) === D(3)
(3) W B $(2) === (20) === D(3)
S(2) === (40) === D(5)
SUPPLY S(3) === (30) === D(1)
S{1) = 50 S(3) === (20) === D(2)
s(2) = 60 S(4) === (30) === D(4)
s(3) = 50 S(4) === (20) === D(5)
s(4) = 50 NUMBER OF [TERATION= 2
DEMAND
D(1) = 30
D(2) = 20
D(3) = 70
D(4) = 30
D(5) = 60
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OO0 00N

3000

100
101

300

303
306

309
312

315

314

324

2000

1994

2003
2001
2002

3001

PROGRAM TRANSV

THIS IS A SIMPLIFIED VERSION OF TRANSI.
ORIGINALLY PROGRAMMED BY FPARK,HA YUUNG
MODIFIED BY SO, YEONG SUP

DIRECTED BY PROF. PARK, SOONDAL

SEOQUL. NATIONAL UNIUERSITY

LAST REVISED ON FEB.21, 1983

INTEGER IC(50,50),IX(50,50),IX1(50,50),

1 I1C1(50,50),NRIG(2500),I5(50),LCR(50),181(50),
2 ISURDW(50),ID(S0),LCC(50),ID1¢(50),JCOL(50),

3 IN(50),IE(51,51),IEC(51,51),1CIR(100),
A4 JCIR(100),INIEX(2500,3)

DATA M,N,ITER/S,6,0/

OFEN(S,FILE=? TRANSIDAT? , MAXRECL=80,PAD="YES’ ,BLANK="ZERO?)
OPEN(6,FILE=? TRANSIOUT’ ,CARRIAGECONTROL="FORTRAN?)
READ(M,3000)M1,N1,INIT,KBUG

FORMAT(414)

M3=Mi+1

N3=N1+1

ICPR=M1+N1-1

READ(M,100) ((IC(I,J),J=1,N1),I=1,M1)
READ(M,100) (IDCJ),d=1,N1)

FORMAT(2014)

READ(M,101)(IS(I),I=1,M1)

FORMAT (2014)

WRITE(N,300)

FORMAT(1H1,///,12X,* SUPPLY?,/)

0 1 I=1,Mt

WRITE(N,303)I,IS(I)

FORMAT(10X,? § (?,12,%) = 7,14,/)

URITE(N,306)

FORMAT(1M1,///,12X,* DEMAND ',//)

DO 2 J=1,N1

WRITE(N,309)J,ID(Y)

FORMAT(10X,? D (',I2,7) = * 14,/)

WRITE(N,312)

FORMAT(1H1,///,12X,” COST TABLE ’,/)

DO 7 I=1,M1

7 WRITE(N,315)(IC(I,J),J=1,N1)

FORMAT (/10X,2016)

CALL VOBEL(N,M1,N1,1C,IS,ID,IX,1581,1D1,IC1,NBIG,INDEX)
WRITE(N,314)

FORMAT(lHl,////,iOX,' THIS IS INITIAL FEASIBLE SOLUTION FLOW 7,/)

DO &6 I=1,M1

DO &6 J=1,N1
ITOT=ITOT+IC(I,I*IXCI,d)
WRITE(N,324) ITOT
FORMAT(/,2X,’TOTAL COST = *,18)
ICNT=0

DO 2000 I=1,M3

DO 2000 J=1,N3

1IEC(I,J)=0

DO 1994 I=1,M1

DO 1994 J=1,N1
IF(IX(I,J).ER.0) GO TO 1994
IEC(Y,J)=1

ICNT=ICNT+1

CONTINUE

IF(ICNT.GE.ICPR) GO TO 2003
CALL REDUNT(N1,M1,IEC,IX,ICNT,JCOL,ISURDY,IN)
CONTINUE

DO 2001 I=1,M1

LERCI)=0

DO 2002 J=1,N1

LEC(J) =0

DO 3001 I=1,M3

IEC(I,N3)=0

1E(I,N2)=0
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TRVO0010Q
TRV00020

TRV00030
TRV00040
TRV00050
TRV00040
TRV00070
TRV00080
TRV00090
TRV00100
TRV00110
TRV00120
TRV00130
TRV00140
TRY0O150
TRV00160
TRV00170
TRV00180
TRV00190
TRV00200
TRVO0210
TRV00220
TRV00230
TRV00240
TRV00250
TRV00240
TRV00270
TRV00280
TRV00290
TRV00300
TRV00310
TRV00320
TRV00330

.TRV00340

TRV00350
TRV0O0360
TRV00370
TRV00380
TRV00390
TRV00400

‘"TRV00410

TRV00420
TRV00430
TRV00440
TRV00450
TRV00440
TRV00470
TRV00480
TRV00490
TRV00500
TRVO0510
TRV00520
TRV00530
TRVO00540
TRV00S550
TRV005460
TRVO0570
TRV00S80
TRV00590
TRV00600
TRV00610
TRV00620
TRVO0430
TRV00640
TRV00650
TRV00460
TRV00670
TRV00680
TRV00690
TRV00700
TRV00710



3002

3003

2004
2006
2507

2512

2300

2303

2009
2010

2515

2012

2015

2539
2306

2014

2018
2318

DO 3002 J=1,N3
IEC(M3,J)=0

IE(M3,J)=0

DO 3003 I=1,M3

DO 3003 J=1,N3

IECI,J)=0

IEC(M1,N3)=1

IEC(M3,N3)=1

DO 2006 J=1,Ni
IF(IEC(M1,J).NE.1) GO TO 2006
IE(H3,J)=IC(N1,J)

IEC(M3, )=1

DO 2004 I=1,M1
IF(IEC(I,J).NE.1) GO TO 2004
IECI,N3)=IC(I,J)-IE(M3, )
IEC(I,N3)=1

CONTINUE

CONTINUE

DO 2010 J=1,N1
IF(IEC(M3,J).EQ.1) GO TO 2010
1=1

IFC(IEC(I,d).EQ.1.AND.IEC(I,N3).EQ.1) GO TO 2

I=I+1

IF(I.LE.M1) GO TD 2512
GO TO 2010

IE(M3, H=1C(I,N~IECI,N3)
IEC(M3, J)=1

DO 2009 II=1,M1

IF(IEC(II,J).ER.1.AND.IEC(II,N3).ER.0) GO TO 2303

G0 TO 2009
IECII,N3)=IC(II,J)-IE(N3,J)
IECCII,N3)=L

CONTINUE

CONTINUE

J=1

IF(IEC(M3,J).NE.1) GO TO 2507
J=J+1

IF(J.LE.N1) GO TO 2515

DO 2012 I=1,M1

no 2012 J=1,N1
IF(IX(I,J).NE.O) GO TO 2012
IECI, DI=TE(M3, D +IECI,NB)~IC(I, D)
CONTINUE

DO 2015 I=1,M1

NTE=I#N1

NIN=NTE-N1+1

00 2015 JJI=NIN,NTE
J=JJ~(I-1)%N2
NBIG(JJ)=IE(I,J)

NN=M1%N1

CALL BIG(NBIG,NN,L)

K=L/N1

L=L~K#N1

IF(L.NE.0) GO TO 2539

L=N1

60 TO 2306

K=K+1 .

IFC(IE(K,LY.LE.O) 6O TD 2650
ITER=ITER+1

LOR(K)=LLR(K)+1
LCC(L)=LCC(L)+1

PO 2016 I=1,M1

DO 2016 J=1,Ni
IFCIEC(I, N .EQR.0) GO TO 2016
LCR(II=LCR(I)+1
LEC(II=LCC(J)+1

CONTINUE

DO 2018 I=1,M1

D0 2018 J=1,N1

IX1(I, H=1EC(I, D)

DO 2021 I=1,Mt
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TRV00720
TRV00730
TRV00740
TRV00750
TRV00760
TRV00770
TRVQ00780
TRV00790
TRV00800
TRV00810
TRV00820
TRVO0B30
TRV00840
TRV00850
TRV00860
TRV00870
TRV00880
TRV00890
TRVO0900
TRVO0910
TRV00920
TRV00930
TRV00940
TRV00950
TRV00960
TRV00970
TRV00980
TRV00990
TRV01000
TRV01010
TRV01020
TRV01030
TRV01040
TRV01050
TRV01060
TRV01070
TRV01080
TRV01090
TRV01100
TRUO1110
TRV01120
TRV01130
TRV01140
TRV01150
TRV01160
TRV01170
TRV01180
TRV01190
TRV01200
TRV01210
TRV01220
TRV01230
TRV01240
TRV01250
TRV01260
TRV01270
TRV01280
TRV012920
TRV01300
TRVO01310
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TRV01350
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TRV01390
TRV01400
TRVO01410
TRV01420



IF(LCR(ID.NE.1) GO TO 2021 TRV01430

J==1 TRU01440
2569 IF(IX1(I,J).NE.O) GO TO 2575 TRY01450
NENPS) , TRV01460
IF(J.LE.N1) GO TO 2569 TRY01470

GO TO 2021 TRY01480

2575 IX1(I1,J)=0 TRY01490
LCR(I)=0 TRV01500

LEC (I =LCC(I) -1 TRVO1510

2021 CONTINUE TRV01520
2321 DO 2024 J=1,N1 TRV01530
IF(LCC(JY.NE.1) GO TO 2024 TRVO1540

I=1 TRV01550

2581 IF(IX1(I,J).NE.O) GO TO 2587 TRV01560
I=I+1 _TRV01570
IF(I.LE.M1) GO TO 2581 TRV01580

GO TO 2024 . TRVO1590

2597 IX1(I,1)=0 TRVO1600
LCC(J)=0 : TRYO01610

~ LCR(I)=LCR(I)-1 , TRY01620
2024 CONTINUE TRV01630
1=1 TRVO1640

2590 IF(LCR(I).NE.O.AND.LCR(I).NE.2) GO TO 2318 TRV01650
I=1+1 TRV01660
IF(I.LE.M1) GO TO 2590 TRV01670

J=1 TRV014680

2596 IF(LCC(J).NE.O.AND.LCC(J).NE.2) GO TO 2321 TRVO01690
J=J+1 TRV01700
IF(J.LE.N1) GO TO 2596 TRV01710

K1=K TRVO1720

Li=t TRY01730

I=1 TRV01740

J=1 TRY01750
ICIR(I)=K1 TRV01740
JCIR(J)=L1 TRV01770

2323 L1=JCIR(J)~1 TRV01780
2324 IF(L1.LT.1) GO TO 2608 TRY01790
IF(IX1(K1,L1).NE.O) GO TO 2614 TRY01800
Li=Li-1 _ TRVO1810

GO TO 2324 : TRV01820

2608 L1=JCIR(JI+1 TRV01830
2327 IFC(IX1(K1,L1)) 2614,2611,2614 TRV01840
2611 Li=L1i+1 TRY01850
GO TO 2327 TRV01860

2614 J=J+1 TRYO1870
JCIRCJ)=L1 TRY01880
IF(L1.EQ.L) GO TO 2635 TRYO1890
Ki=ICIR(I)+1 TRV01900

2330 IF(KL.GT.M1) GO TO 2626 TRV01910
IFCIX1(K1,L1).NE.O) GO TO 2632 TRV01920
Ki=K1+1 TRVO1930

GO TO 2330 TRY01940

2626 Ki=ICIR(I>-1 TRVO1950
2333 IF(IX1(K1,L1).NE.O) GO TO 2632 TRVO1960
K1=K1-1 TRV01970

4 GO TO 2333 TRV01980
2632 I=1+1 TRV01990
ICIR(I)=K1 TRV02000

GO TO 2323 TRV02010

2635 II=I TRV02020
Jd=J TRV02030

JM=2 TRV02040

2336 Il=JM-1 TRV02050
TJ=JM TRV02060
I2=11 TRV02070
NJM=JCIR(IM) TRV02080
NI1=ICIR(I1) TRV02090
NIJ=JCIR(ID) TRV02100
NI2=ICIR(I2) TRV02110

. JR=JM+1 TRV02120
2339 IF(JR.GT.JJ) GO TO 2647 TRV02130
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I13=JR-1 TRV02140

NJR=JCIR(JR) N TRV02150
NI3=ICIR(IZ) TRV02160
IFCIX(NIL,NJM).BT.IX(NIZ,NJR)) GO TO 2644 TRV02170
JR=JR+1 TRV02180

G0 TO 2339 TRV02190

2644 IM=UM+1 TRVQ2200
GO TO 2336 TRV02210

2447 IAL=IX(NI2 NIY) TRV02220
IEC(K,LY=1 TRV02230
IEC(N‘-,NIJ) =0 TRV02240

J=1 TRV02250
NJ=JCIR(J) TRV022560

D0 2027 1=1,11 TRV02270
NI=ICIR(I) TRY02280
IX(NI N =IX(NI,NJY+IAL TRV02290
J=J+1 TRYQ2300.
NJ=JCIR(J) TRV02310
IX(NI,NJ)=IX(NI,NJ)-IAL TRV02320
2027 CONTINUE TRV023320
IF(KBUG.LE.Q) GO TO 2003 TRY02340
WRITE(N,3146) ITER TRV02350

314 FORMAT(///20%X,? THIS IS FEASIBLE SOLUTION FLOW ', TRV02340
1/30X,’ AT ITERATION ’,I14,/) TRV02370

0o 317 I=1,M1 TRY02380
WRITE(N,315) (IX(I,J),J=1,N1) : TRV02390

317 CONTINUE TRV02400
IT0T=0 TRVU02410

D0 406 I=1,M1 : TRV02420

Do 4046 J=1,N2 . " TRV02430

406 1TOT=ITOT+IC(I,N*IX(I, N : TRV02440
WRITE(N,324) I1TOT TRV02450

GO TO 2003 TRV024460
2650 WRITE(N,35) TRV02470
359 FORHAT(IHI 177,12X,? OPTIMAL SOLUTION 1,//) -TRV02480
ITOT=0 ) TRVQ2490

g 2030 i=i,M1 TRV02500

DO 2030 J=1,Nt TRVU02510
2030 ITOT=ITOT4+ICCYL,JI%IXCI,d) TRV02520
WRITE(N,324)1T0T TRV02530
WRITE(N,401) - TRY02540

401 FORMAT(/I?X,’ SUPPLY ’,5X,* FLDW *,5X,? DEMAND ?,/) TRVO2550
DO 2033 1=1,M1 TRY02560

D0 2033 J=1,N1 TRV02570
IF(IX¢(I,J).EQ.0) GO TO 2033 TRV02580
WRITE(N,362) I,IX(1,J),dJ TRV02590

362 FORMAT(/,10X,” 8 (?,12,7) === (?,14,7) === D (?7,12,")Y") TRV02600
2033 CONTINUE : TRV02610
WRITE(N,3S6ITER : ' ) TRV024620

AD0 TUKMRAIA/// 412K, "NUMBER UP LIEKATLIUN = 7,148) TRVO02630
2342 STOP TRV02640
END TRVQ2450
SUBROUTINE BIG(NEBIG,NN,L) TRV02660
INTEGER IMUL ) TRV02670
INTEGER NBIG(2500) TRV02680
SM=1 TRV02690

20 L=JM : TRV02700
JR=M+1 TRVQ2710

30 IF(JR.GT.NNY GO TQ 45 TRV02720
IF(NERIGC(JIM).LT.NBIG(JRY) GO TO 35 . TRV02730
JR=JR+1 TRVO02740

GO 10 30 . TRV02750

35 JIM=JM+1 TRY02760
GO 7O 20 . TRV02770

45 RETURN TRV02780
END TRV02790
SUBROUTINE SMALL(NBIG,NN,L) TRV02800
INTEGER IMUL TRV02810
JINTEGER NEIG(2500) TRVQ2820
JM=1 TRV02830

20 L=dM : TRVO2840
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30

100

103

106

109

115

53

JR=JMHL
IF(JR.GT.NN) GO TQ 45

IF(NBIG(JM) .GT.NBIG(JR)) GO TO 35

JR=EJR+1
GO TO 30
JM=JM+1
GO TO 20
RETURN
END

SUBROUTINE VOGEL (N,M1,N1,IC,IS,ID,IX,IS1,ID1,IC1,NBIG,INDEX)
Conxxx INITIAL SOLUTION BY UOGEL APPROXIMATION HETHOO*%!**

INTEGER MAXM,MAXN, IMUL

INTEGER- IC(SO,JO) I18(50),1D(50),1IX(50,50),
1 IS1(S50),101¢50), ICl(uO 50) NBIG(’SOO) INDEX(2500 3)

00 500 I=1,M1

DO 500 J=1,N1
IC1(I,N=IC(I,H)
IX(I,J)=0

DO 501 I=1,M1
IS1(1)=18(D)

DO 502 J=1,N1
ID1¢I)=IDCD)

1=1 ,
IF(IS1(I).NE.O) GO TO 4
I=1+1

IF(I.LE.M1) GO TO 3
GO TO 9

I1=0

DO 103 I=1,M1
IF(IS1(I).EQ.0) GO TO 103.
II=1I+1 .

DO 100 J=1,Ni
NBIG(J)=IC1(I,J)

CALL SMALL(NBIG,N1,L)
MINL=IC(I,L)
INDEX(II,1)=1
INDEX(II,2)=L
NBIG(L)>=10000

CALL SMALL(NBIG,N1,L)
MIN2=IC(I,L)
INDEX(IT,3)=MIN2-MIN1
CONTINUE

DO 109 J=1,N1
IF(ID1(J).EQR.0) GO TO 109
1I=1I+1

DO 106 I=1,M1
NBIG(I)=ICI(I, )

CALL SMALL (NBIG,M1,L)
MIN1=IC(L,J)
INDEX(II,1)=L
INDEX(II,2)=J
NRIG(L)>=10000

CALL SMALL (NBIG,M1,L)
MIN2=IC(L,J)
INDEX(II,3)=MIN2-MIN1
CONTINUE

DO 112 1=1,I1
NBIG(I)=INDEX(I,3)
CALL BIG(NBIG,II,L)
K=INDEX(L,1)
L=INDEX(L,2)
IF(I81¢K)~ID1(L)) 50,53,56
IX(K,L)=I81(K)
IDI(L)=ID1(L)~I81(K)
1S1(K)=0

D0 115 J=1,Ni
IC1(K,J)=10000

60 TO 1
IX(K,L)=IS1(K)
1S1(K)=0

ID1(L)=0
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TRV03230
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TRV03310
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TRV03330
TRV03340
TRV03350
TRV03340
TRVO3370
TRVUO3380
TRVO3390
TRV03400
TRV03410
TRV03420
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118

121

?

318 FORMAT(///,2X,"INITIAL BASIC FEASIBLE SOLUTION’

6620

1000

300

6660

6700

6680
6640

200
7777

900

DO 118 I=1,M1
IC€1(1,L)=10000

DO 121 J=1,N1
IC1(K,J)=10000

GO TO 1
IX(K,L)=ID1(L)
IS1(K)=IS1(K)-ID1(L)
ID1(L)=0

D0 124 I=1,M1
IC1¢1,L)=10000

GO TO 1

URITE(N,318)

#ROXIMATION METHOD’,/)
RETURN
END

SUBROUTINE REDUNT(N1,Mi,IEL1,IX,IK,JCOL,ISUROW,IN)

INTEGER MAXM,MAXN,MAXM1 , MAXN1
INTEGER IE1(51,51),IX(50,50),JC0L(50),
1 ISUROW(S0),IN(S50)

N=3 4

NUM=M1+N1-1

DO 6600 J=1,N1

JJ=0

DO 6420 I=1,M1
IF(IELCI,J).NE.1) GO TO 6620
Jd=dJ+1

IROW=1I

CONTINUE

IF(JJ.6T.1) GO TD 6500

11=0

DO 1000 JKK=1,N1
IF(IE1(IROW,JKK) .NE.1) GO TO 1000
IF(JKK.EG.J) GO TO 1000
I1=1I+1

JCOLCIT)=JKK

CONTINUE

DO 6640 IKK=1,II

IF(II.EQ.0) GO TO 7777

1=JCOL (IKK)

INCIKK)=0

INN=0

DO 300 J2=1,M1

ISUROW(J2)=0

DO 6660 Ji=1,M1
IFCIELCJ1,I).NE.1) GO TO 6440
IF(J1.EQ.IROW) GO TO 64660
INCIKK) =INCIKK)+1

INN=INCIKK)

ISUROW ¢ INN)Y =J1

CONT INUE

IFCINN.EG.O) GO TO 6640

DO 64680 IL=1,INN
ILL=ISUROW(IL)

IKC=0

DO 6700 IM=1,N1
IF(IEL1CILL,IM).NE.1) GO TO 6700
IF(IM.EQ.I) GO TO 4700
IKC=IKC+1

CONTINUE _

IF(IKC.EQ.0) GO TO 7777

GO TO 4640

CONTINUE

CONTINUE

DO 200 IT=1,II
IFCINCIT).NE.O) GO TO 6600
CONTINUE

CONT INUE

DO 900 IMM=1,Nt

IF (IE1CIROW,INM) .EQ.0) GO TO 17
CONTINUE
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TRV03360
TRV0IS570
TRV03580
TRV03590
TRV03600
TRV03610
TRVO3620
TRV03630
TRV03640
TRV03650
TRVQIS60
TRV03670

'BY VOGEL-APPTRV03480
TRV03690

TRV03700

TRV03710

TRVQ3720
TRV03730
TRV03740
TRV03750
TRV03760
TRV03770
TRV03780
TRV03790
TRV03800
TRVOZB10
TRV03820
TRV03830
TRV03840
TRVQ38350
TRV038460
TRV03870
TRV03880
TRV03890
TRV0Q3900
TRV03?10
TRV03920
TRV03930
TRV03740
TRV0I?30
TRV03260
TRV03970
TRV02980
TRV03990
TRV04000
TRV04010
TRV04020
TRV04030
TRV04040
TRV04050
TRV04060
TRV04070
TRV04080
TRV040%0
TRV04100
TRV04110
TRV04120
TRV04130
TRV04140
TRV04150
TRV04160
TRV04170
TRV04180
TRV04190
TRV04200
TRV04210
TRV04220
TRV04230
TRV04240
TRV04250

TJRV04250



17 IE1C(IROMW,IMM)=1
IK=1IK+1
IF(IK.EQ.NUM)Y GO TO 47
6600 CONTINUE
47 RETURN
END
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TRV04270
TRVO04280
TRV04290
TRV04300
TRV04310
TRV04320
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® d A

THIS IS TINVENTORY “IODEL WITH UNIFORM™

DELIVERY AND ND BACKNPICRING

* INITIAL CONDITIONS

SETUP COST IS 200.00

HILDING C€OST IS 7.00
ITEM PRICE IS 35.00
DEMAND 1S 500

DAILY ARRIVAL IS 50
DATLY SALES IS 20

* RESULTS _
. OPTIMAL DRDER QUANTITY IS
TATAL COST 1§ 447, 21

NUMBER OF ORDERING IS 2.96

@ A h
e Zp A3
200.00 0.20 10.00
25.00 500
3 50 20
@ H B

THIS IS TNVENTORY MODEL WITH UNIFORV
DELIVERY AND BACKORDERING

*

169.03
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INITIAL CONDITIONS

SETUP €OST IS. 200.00

HILDING COST IS 5.00
ITEM PRICE IS 25.00
DEMAND IS 500

DAILY ARRIVAL IS5 50
DAILY SALES IS 20
PENALTY COST IS 10.00

RESULTS
OPTIMAL OPDER QJANTITY IS 244,95
TOTAL COST IS T748.45

ALLOWABLE BACKO3DER QUANTITY IS B81.65



c PROGRAM INVENF IVF00010
c IVFQ0020
c PROGRAMMED EBY KIM, TAE HO IVF00030
[ DIRECTED BY PROF. FARK, SOON DAL IVF00040
Cc SEQUL NATIONAL UNIVERSITY IVF00030
c IVFQQQ40
c LAST REVISED; DEC.18,1982 IVF00070Q
c IVUFQ0080
(© 9 3 3 36 36 36 3 36 36 36 36 36 36 36 6 36 36 36 36 36 26 36 36 36 36 36 36 36 3E 36 98 36 36 36 30 26 96 26 36 26 36 36 36 36 36 36 36 3¢ 3¢ IVF000%90
c IVF00100
[ IVFOO110
c '3 DEMAND QUANTITY IVE00120
Cc AQ; ARRIVAL QUANTITY PER DAY IVF00130
c UQ; USE DR SALE QUANTITY PER DAY (AG>UQ) IVF00140
Cc RK; SETUP COST OR ORDERING COST IVF00150
o A; INVENTORY COST RATE PER UNIT ITEM IVF00140
Cc P; FPENALTY COST IVFQ0170
c C;ITEM FRICE IVF00180
c ’ IVFQOL190
Cc . IVF00200
(36 36 76 36 36 26 26 36 36 26 36 36 36 36 36 36 36 96 36 36 36 36 36 36 26 36 36 Y6 34 36 30 96 2 96 9636 36 P 26 B 96 I 6 220 2 2N IVF00210
COMMON IR, IV IVF00220
INTEGER D,AQ,UQ IVF00230

IR=1 IVF00240

=3 : IVF00250

20 READ(IR,?,END=50)RK,A,P IVF00260
READ(IR,19) C,DI IVFQ0270
READ(IR,29)A0Q,UQ IVF(00280
IF(P.EQ.0.) GO TO 30 IVF00290

cALL TYPES(RK,A,P,C,D,AQ,URQ) IVF00300

GO 10 20 IVF00310

30 CALL TYFE7(RK,A,C,D,AQ,UQ) IVFQ0320
GO 7O 20 IVF00330

? FORMAT(3F10.2) IVFO0340

19 FORMAT(F10.2,1I5) IVF00350
29 FORMAT(21IS) IVF00340

S0 STOP IVF00370
END IVF00380
SUBROUTINE TYPE?(RK A,C,D,AQ,UR) IVF00290
COMMON IR, IV IVF00400
INTEGER D,AQ,UQ IVF00410

REAL N IVFQ0420
WRITEC(IW,7) IVF00430

7 FORMAT(1H1,////7/720X,’THIS IS INVENTORY MODEL WITH UNIFORM DELIVERYIVF00440

* AND NO BACKORDERING?) IVF00450
H=AxC IVF00440
WRITEC(IW,8) RK,H,C,DI,AG,UQ IVF 00470

8 FORMAT(////30X,’% INITIAL CONDITIONS®//35X,’SETUP COST IS’,F10.2 IVF00480
#/35X, ’HOLDING COST IS’ ,F10.2/35X,’1TEM PRICE 187,F10.2/35X, IVF00490
#°DEMAND IS’,5X,IS5/35X,*DAILY ARRIVAL I1S'*,15/35X, IVF00500
®?DAILY SALES 18?,IS//7/7/7) : IVF00310
A=SART (2*D*RK/( (1-UQ/AR) #H)) IVF00520
TC=G0RT(2%DRRR®(1-UQ/AQY) ) IVFO0530
N=D/Q IVF00540
WRITE(IW,?) Q,TC,N IVF00550

9 FORHAT(SOX,'* RESULTS’//35X,’0PTIHAL ORDER QUANTITY IS',F10.2// "IVF 00560
#35X,’TOTAL COST IS',F10.2,//35X, ’NUMBER OF ORDERING IS’,F5.2) IVF00570
RETURN IVFQ0580

END IVF00390
SUBROUTINE TYPEB(RK,A,P,C,D,AQ,UQ) IVF00600
COMMON IR, IV : IVF00610
INTEGER D,AQ,UQ . IUF 00620
WRITE(IW,7) IVF00630

? FORMAT(lHl ///7720%,"THIS 18 INVENTORY MODEL WITH UNIFORM DELIVERYIVF004640

#* AND BACKDRDERING’) IVF00650
H=A%C IVF00460
WRITE(IW,8) RK,H,C,D,AQ,UQ,FP IVF00670

8 FORMAT(////30%,’* INITIAL CONDITIONS®//35X,’SETUP COST I8’,F10.2 IVF00480
#/35X, "THOLDING COST 18’,F10.2/35X,’ITEM PRICE 18’,F10.2/35X%, IVF00690
%*DEMANRD 187 ,5%,I15/35%, DAILY ARRIVAL IS7,I5/35X, IVF 00700
*#?*DAILY SALES 18?,15/35X,'PENALTY COST 1S?,F10.2/////) IVF00710
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0

Q=8ART ( (2%RK*D/ (H*(1~-UQ/AQ) I I % (H+P)/P)

B=Gx# (1-UR/AQ) % (H/ (H+P))

TC=RK*D/Q+(H®AQ/ (2%Q% (AQ~-UQ) ) ) % (A% ( (AQ-UN) /AN -B) #%2

&+PRAQRBR%2/ (2%0% (AQ-UQ))
WRITE(IW,9) Q,TC,B

FORMAT (30X, "% RESULTS’//35X,’0PTIMAL ORDER GUANTITY 187,F10.2//

*35X,7TOTAL COST IS’,F10.2,//35X,

#*ALLOUVABLE BACKORDER QUANTITY IS’,F10.2)

RETURN
END
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IVF00720
IVF00730
IVF00740
IVF00750
IVF007460
IVF00770
IVF00780
IVFO0790
IVF00800
IVF00810
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