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(1) % FLi 4RFF T
CRELT L E2 T E
(3) EAES TGN G EEE S LN,
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§10.4 HEBLARLAN TR T

— AR, GRS AK, AR AG LR NENNERREERAT, ERE
BROABRATRES. BRENR, BAKERETEY - IBENRESIEL",

—W ki, — 1 AERBRSARER, FEORSHRERE, RERBSHAMIE LR
B(Cop); MESHREBHSIKLUER FLX K, AAGHMESEREMALT,
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BMEWTEBRARBABRSIRBHE - T TR A, DERAERRE N,
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WE®/AH Cup i,
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A
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B+—% HEHSHER

BMERFLZHFREORELE, AL FARERANARNERTEREELOT, Th
W, BALER P OBEEMIEN TR E T, UEA BB S TR,
H- AT AERFRETENTRIER, (HFOTEEER A RlEl, VEEx R
GERPMF LR W ATIEENRL, BEHY, EEANSEMTDE, BulbEn
FREREWR ik, LIRERYE R LEVE,

§11,1 HREEF R aEEtE
—. TOfE o

HaiH e R e B AL, IR AR AOE Bin Ml
R AL IS & SRR M BT
s LR AL TERT, AR HBNTEREMR, _
Wit BTN, &2 SRR ( RRR ) MR E,

= B (SIMPLEX 84 )

10 R¥EM FILE: SIMP-SA

20 REM SIMPLEX METHOD WITH SENSITIVE ANALYYSIS FOR
LINEAR PROGR AMMING

30° DEF FN P (X)) =INT ¢ X*100004.5 ) /10000

40 CLS _

50 PRINT: PRINT “IHE PROBLEM IS: *

60 PRINT, PRINT “ 1, TO MAXIMIZE”

70 PRINT “2. TO MININIZE”

80 PRINT; INFUT “INPUT 1 QR 2: " ; M§

50 PRINT: INPUT “INPUT NUMBER OF CONSTRANITS, ” , M

100 PRINT: INPUT "INPUT NUMBER OF (>3 & (= JCONSTRAI
NTS, " ; G

110 INPUT “INPUT NUMDBER OF DECISION VARIABLES: ” , W

120 N=W+G |

130 -DIM A (30, 100}, C(50), BC100), D (50>, E(s0), P{100) °

140 FOR I=1 TO M+, FOR J=1 TQO M+4N+3, READ A (I, ),
NEXT §; NEXT I
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150
160

170

180
190
200
210
220
230
240
250
260
270
280
290
300
31¢
320
330
340
350
360
370
380
390
400
410
420
430
440
450
460
470
480
490
500
510
328

FORI=1 TO M, P(I)=A(I+ 1, M+XN+3): NEXT I
A(M+ 2z, 1)=0: A(M+2, 2)=0

FOR J=3 TO M4+N+43: S=1p

FOR I=2 TOM+2: S=S+A (L, 2 ) %A (L 1) NEXT I
A(M+2,I3=A(1, J)-—S

NEXT !

A(MA42, MEN+ 3 ) =—A(M+2, MIN$3): T=0
PRINT: PRINT "o 5 % sk s ok % % % % % % o % % % % % % % % % ¥ %"
PRINT * % - " '
PRINT “ * OPTIMUM SOLUTION £
PRINT * * I

PRINT * Sod ok N % M ok ot ok ok ok vk ok St N M ok b o ok ok ok %7
PRINT, IF M$= “1* THEN 290

PRINT *A MININUM PROBLEM” ; GOTO 300

PRINT “A MAXIMUM PROBLLEM”

PRINT *NUMBER OF CONSTRAINTS; _ " M
PRINT “NUMBER OF (> JARND (=] CONSTR&INTS; BRI
PRINT "NUMBER OF DECISION VARIARLES, Ty W
PRINT: PRINT "NO, OF CYCLE CURRENT VALUE"

L0 (N APV PP "

M9=0p

FOR J=3 TO M+N+2: JF A(M{2, I)<=M9 THEN 380
M9=A(M+2, I): K=!

NEXT ]

IF T« >0 THEN 420

IV M9 <=0 THEXN 1840

GOTO 430

iIF M9 <=0 THEN ¢i0

Li1=1FE14

FOR I=2 TO M+ 1; IF A (I, Ky<=0 THEN 430
C(Iy=A (I, MEN+3)/AC], K)

IF C(1y>=L1 THEN 480

L1=C(l}: P=I

NEXT I

IF L 1—=1LEt4 TIEEN 1860

H=A(P, K)

FOR J=3 TO M+N+3: a(P, Iy =A(P, I)/H: NEXT I
FOR [=2 TO M+ 1, IF [={¢ THEN 550
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530 H=A (I, K)

540 FOR J=3 TO M+N+3, A{, D=a (I, IY—A(P, DH=xII, NEXT I

550 NEXT I

560 A{(P, 1)y=K—-2:A(FP, 2)=A(1, K)

570 FOR J=3 TO M4N+3: S=0

580 FOR I=2 TG M+ 1: S=S+A(I, 2)*A(I, J), NEXTI

590 A(M+2z, I)=A(1,1)-5

600 NEXT I}

610 A{(M+2, M+N+3)=—A(M+2, ML+N+2 3

620 T=T+1

&3 TRINT T,

¢40 PRINT "Z=", _

650 PRINT FN P (A (M+ 2, M4N+ 3)): GOTO 350

650 GOTO 590

670 FOR I=1 TO M4N; B(J)=0: NEXT ]

680 FOR I=2 TO M+ 1: B(A(L 1)=AC(], M&+N+3): NEXTI

690 PRINT. PRINT “BASIC VARIABLES, ~

700 FOR [=2 TO M+ 1

710 PRINT “X (O “3 A(CL, 1) 7 »="5 FN P (A (I, M+N+3))

720 IF A (I, 2 )= >»>— 1LC14 THEN 740

730 I A (L, MyN+3 3 >0 THEN 1830

740 NEXT I :

750 DPRINT, FRINT “NON-BASIC VARIABLES, *

760 FOR J=1.TO M4N |

770 FOR T=12 TO M+ 1: I¥F J=A(I, 1) THEN 800

780 NEXT 1

790 PRINT “X( "; I, " y=", 0

00 NLEXT J

816 PRINT

820 I M§= “1” THEN gs0

30 PRINT “MIN VALUE OF OBIECTIVE FUNCTION= *; FN
PO—A(M+2, MFN+3))

2840 COTO 830 _ _

850 PRINT "MAX VALUE OF OHIECTIVE FUKCTION=" ;
FNP(A (MY 2, M4N+ 3))

860 DPRINT, PRINT “ s s % sk ok % % s % % ok o % ok % % % k % % % "

870 PRINT * = #”

880 D'RINT * =% SENSITIVITY ANALYSIS & *
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890
900
a1
G20
030
240
950
960
970
280
G990
1000
1010
1020
1030
1040
1050
1060
1070
1080
1090
1180
1110
1120
1130
1140

1150
1160

1170
1180

1190

1200
1219

PRINT = =% **
PRINT ™ % % o % o % % o & ok ok & ok ok o o o ok % ™

PRINT. PRINT * # & + SHADOW PRICE * % «%”
PRINT: PRINT “CONSTRAINT SHADOW-PRICE”
) 1 L S T T TTET TR TRR "

FOR 1=N+3 TO M+N+ 2
IFE A¢1,1)=¢ THEN 970 _

PRINT J-N—2, FN PCA(M4+2, T3 —=AC(C1, Ity GOTO 930
PRINT J-N—2, FN P(—A (M4 2, D))

NEXT I

PRINT: PRINT ¢ % % % RIGHT HANID SIDE RANGE % % %"
FOR §=N4+3 TO M-4N+2: L1 =1El4

FOR I=2 TO M41. IF A (I, J) <=8 THEN 1050

Ceiy=A (I, M+N+3) /AL, T)

IF C(1)>=L1 THEN 1050

Li=C (1)

NEXT I

D(J—N—z)=L1: L1=1E14

FOR I=2 TO M+1; IF —A (1, I) <=0 THEN 1110
C(1y=—A(I, M+N+3) /A (T, 1)

IF C(¢1)>=L1 TIIEN 1110

Li=C(I)

NEXT I

E(]-N-2)=L1

NEXT |

PRINT; PRINT “CONSTRAINT ORIGINAL DECREASE INCREASE
MINIMUM MAXIMUM”

PRINT « VALUE"

PRINT «

........................

..........................................................................................

-FOR I=1 TO M

I§=" "+ STR$ (Iy+ " " Pg=" " +STRS
(FN P{(P(I))): D§=* " +STRS$ (FN P (D(D)} )

Ef§= " " +STR$ (FN P(E{I)): T= " " +STR S
(N PP (L) =Dy )y: 5= * " +8TR§ (FN F((P(I}+
ECDH») ' '

IF D(1)=1E14 THEN 1240

iF E{I)=1E14 THEN 1240
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1220 PRINT RIGHTS (I%, 10); RIGHTS (P§, 10); RIGHTS
(D$, 10); RIGHT$ (E$, 16); RIGIIT$ (T$, 10); RIGHTS
{S$, 10)

1230 GOTO 1270

1240 PRINT RIGHTS (1%, 10); RIGHTS (P§, 18); * NO LIMIT",
KIGHTS (K%, 10); *“ 0" 3y RIGHTS$ (5%, 10)

1250 GOTO 1270

1260 PRINT RIGHTS$ (I$, 10); RIGHTS$ (P S, 10); RIGHTS
(D%, 1035 “NO LIMIT" , RIGHT$ (T$, 10); <“NO LIMIT"

1270 NEXT I '

1280 PRINT

1200 PRINT *% % #% OBJECTIVE FUNCTION RANGING % #*"

1300 T'OR J=1 TO W, D(J) =1Ei4, E(J) =1Eta: NEXT ]

1310 PRINT; PRINT “DECISION ORIGINAL DECREASE INCREASE M
INIMUM MAXIMUM" '

1370 PRINT” VARIABLE VALUE”

1330 PRINT “vrerriireviraes e h et A en ey erEEett ey et ARt te N ann rary trearedan peedrn e e s s

1340 IF X =0 THEN 1530

1350 FOR J=1TO W: IF B(I)< >0 THEN 1380

1380 D(I)y=—A{( M}z, J+2)

1370 GOTO 1500

1380 FOR I=2 TO M41: IFB (J)y< = A(I, M+N+3) THEN 1490

1390 FOR R=3 TO M+N+2: JF A(M+2, R)=10 THEN 1470

1400 IF A (L, R)=0 THEN 1470

1410 Li=A (M+2, RY/A (L R)

1420 IF .1 <0 THEN 1450

1430 1F L1 »>=D(J) THEN 1470

1440 D(1)Yy=11, GOTO 1470

1450 IF ABS (L1)>=E (J) THEN 1470

1460 E{I)=ABS(L1)

1470 NEXT R

1480 GOTO 1560

1490 NEXT I

1500 NEXT J

1510 FOR J=1 TO W. A (1, J+2)=—A(1, J+2), NEXT }

1520 GOTO 1700

1530 FOR J=1 TO W, IF B(l)<: >0 THEN 1560
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1540
1550
1560
1570
1580
1590
1600
1610
1620
1630
1640
1650
1660
1670
{680
1690
1700
1710

1720

1730
1740
1750

1760
1770

1780
1760

1300
1510
1820
1830

1844

E(Iy=—A (M+2, 14+2)

GOTQO 1650 :
FOR I=2 TO M+41, IF B{I) < »>A (T, M+N+3) THEN 1680
FOR R=3 TO M4N+2; IF A(M+z, Ry=-0 TIIEN 1460

IF ACIL, RY=0 THEN 1660

Li=A (M+2, R)Y/A (L R)

IF Li<z0 THEN 1640

IF Li>=E {1} THEN 1660

E(})y=L1

GOTO 1660

IF ABS (Li)y>=D{I) THEN 1540
N{IYy=ABS(L1) |
NEXT K, GOTO 1490

GOTO 1490

NEXT 1

NEXT ]

TOR 3J=1 TO W

1§= “  X{ “+STR$ (I)+" ) " Ag=" “+STR$
(FN PCACTL, I4+2)3): D§ =" " +STRS (FN P (D CINy
E$— - * +STRS (FN P(E(D)): T§= " "

STR$ (FN P(A (1, J4+2)-D(I))): S§=" * +5TR§
{(FN P(ACY, I+2)+E (D)) :
IF D(l)y=1E14 THEN 1770
IF E¢(Jy=1E14 THEN 1790
PRINT J$; RIGHTS$ (A%, 10); RIGHTS (DS, 10),
RIGIITS (ES$, 10); RIGHT$ (T$, 10),; RICHTS$ (8§, 10)
GOTO 1800
PRINT 1§ RIGHT$ ¢A$, 10); “NO LIMIT” y RIGUT §
(E$, 10), “NQ LIMIT” ; RIGHTS$ (S§, 10)
GOTO, 1800
PRINT 1§; RIGHTS (A $, 10); RIGIITS (D§, 10,
“NO LIMIT" 5 KFIGHT$ (T§, 103 “NO LIMIT”
NEXT T
GOTO 1870
PRINT
PRINT: PRINT “ARTIFICIAL VARIABLE X(” ; STR$ (A (L 1))
“3" 3 “NOT IN BASIS, ”
PRINT: ER}NT "NO FEASIBLE SOLUT|ON"
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T Mt

v TR La e

[

1850 GOTO 1870 _

18600 PRINT, PRINT "OBJECTIVE FUNCTION NOT BOUNID BY
CONSTRAINTS”

1870 PRINT; PRINT “ % % % END % % »”

1580 END

3010 DATA 0, 00 2, 3, 1, 0. 0, O .

3p20 DATA 4, ¢ 0,3333, 0.3333, 0,2333, 1, 0, 1

3030 DATA 5, 0, 0,3333, 1,3333, 2,3323, G 1, 3

ECHF (NS4

A S B b R AN, BT F], B EHAE 1 PR gai R ERES,
BB NF AR RE R BR R
0, 0, 2, 3, t, 0y 0, O
4, 0, 0,3333, 0,3333, 0.3333, 1, 0, 1
5, 0, 0,3333, 1.3333, 2,3333, 0, 1, 3
BRI EE 2(m ), FA2NKE ZETEFL0{(2), AFIITHEREE
3(by.,
Mt BT msE R,
A AN
1 (i) B bivh B Z=6,75%
2 (i) Hfm¥ea  Z2=8,001
R R R IR A
x{1)=1
x( 2 )y=2
WTW%
—AESTHES R R A
WM R E TR 1
EOiEM LilbEAl
W ydth, M 1 ALT=0,25 Abj= 2 WEHEIME (0,75, 33,

B9, il Abj=2 Aby=1 WHEEER (1, 4.
BAREABCHEL |
Xl EEEREC, KEM2 ACI=1.25 AC[=1 WEAE (0.75, 3).

XomA e EARHC: BRI ACi=1 ACi=5 {EEE(2, 8.,

Xany ) & JcI'J RHC: Fakl ACi=3MEN Cisd4,
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m. ERAZE

(1) MBS M E, BEME L DER, RatE, ATES, M
TRAVERNS, ST FRARR LT AE, SERSATAER, IMEERILER
AR A B A,

( 2 )iy SIMP-SA 3.,

C3y@AiE. NBRITA |

3010 DATA 0, 0, Cro Cop DERIHIRER AN F B R 3

3020 DATA EEEPEFIF T, ar, a2, 814 b

(4 ) Me@md A RUN, 247857, BERHEs INPUT 1 OR 2. BA1

NUMBER OF CONSTRAINIS @A sl (m),

NUMBER QE ([ >] & { =2 CONSTRAINTS: 8A>, =W T8HE).

NUMBER OF DECISION VRRIABLES: S#ARKEZA H(D),

ERBREMAL, PAMBRRITEER, MERSHEAL, 20m), 002),
3 (D), danasish RS R, 2 =1, x2=2,

§11.2 HEomEl Ak Ribe ZINTPR
— T |

L RIeE: S v (0 8 . Y
G HE e M B G A B MRS 00 AT e B
BRI LE, TR, RENKE,

L REMN___ AEREREEFINTER

10 REM FILE, INTPR

26 REM INTEGER PROGRAMMING

30 DEF FN P{X)=INT (X % 1000+ .5) /1000

40 PRINT. [NPUT “NUM3ER OF CONSTRAINTS: * ; MO

59 PRINT, INPUT “NUMBER OF (> ) & [ =) CONSTRAINTS: » ; GO

60 PRINT: INPUT “NUMBER OF DECISION VARIABLES: " ; WO

70 DIM U {25 50), A(25 25), B(25), F{253y, P(25), Q(23),
R{25), C(25), SC25%, T(25), X(25), H{25, 25%, V{25, s50)

80 FOR I=0 TO Md: FOR J=9 TO Muo+Wo+Go+1: READ U{I, Iy,
NEXT J. NEXT I

60 M=Mu, W=W0: G=Gp
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i1 i

B |+

890 80

100

110
120
130
140
150
160
170

180

190

200
21%
220
230
240
250
260
270
280
290
3¢0
310
320
330

340
350
360
370
380
390
440
410
420

FOR j=0 TC M. FOR J=0 TO M+ W+G+1: V(I, Iy=Udll, Iy,
NEXT 1. NEXT I

GOSUDB 1200

IF Ya=1i THEN 1130

IF Y3=2 THEN 1150

Z2=70; Z)=-09999

FOR [=1 TO W. E{I)=X(I): NEXT I

H(1, 1) =0: MI=0

PRINT: FRINT * CYCLE NO, SUB-L.P NO, LOW-BOUND
CURRENT UP-BOUND-"

PRINT (T1) (I10) (Z1) (£0)

Ti=1, 10=0

FOR I=1TO M: X(F(D))=B(D)

T2=0

FOR [=1 TO W

IF X (1)< > INT(X(I))THEN 270

NEXT I

GOTO 1000

Ta=I: 1=0

[=I+1: IF I1{], 1) =0 THEN 300

GOTO 280

Ta=I: H(T3, 1Y=999; H{T3 2) =Mi+1

IF To=n THEN 330

FOR T=3 TO M{ % 345 H{T3, J)=H{In 1): NEXT J
H (T3, Ml % 343) =T2; H(T3, ML *34+4) =0, (T3, M1r*3+5)
—INT(X{T2)); H(T3 1y 1) =999 11(T34+1, 2)=M1+1
IF I0=0 THEN 350 |

FOR J=3 TO M1 % 3-+%5: H(T3+1, 1)=H(lo, I): NEXT I
HT34+1, Mik . 243)=T2

H({T3-+1, ML* 3+4) =2

H{T3+1, Mi* 345) =INT{(X{(T2)) +2

H(T3+2, 1) =0

Ta=T3+1

FOR 1=T4 To & STEP —1

IF H(I, 1) =999 THEN 440



430 NEXT 1

240 10=1; Mi=H (i, 2): G1=0

450 FOR I=1 TO M1

460 W(Iy=H(lo, 3 * I)

470 Y(I)=I11(lo, 3 = I+1)

489 Z(I)=H(I0, 3 * I+2)

490 IF Y{1)< »>2 THEN 510

00 Gi=Gi+1

510 NEXT I

520 FOR J=0 TO Wo+Go: Vo, I)=U(0, i) NEXT ]

530 IF Gi=0 THEN 550 |

550 FOR J=Wo+Go+1 TO Wo4Go+Gi: V{0, )y =0, NEXT ]

550 FOR T=W0+Gt+G1+4+1 TO Wo+G0+G14+Mpo: V0, 1) =U{(0s I
—G1y; NEXT §

560 FOR J=Wo+G04+G5+Mp+1 TO Wo+Gn+Gt+Mo+Mi

570 I¥ ¥V (I-Wo—Gp—G1—-Mp) =0 THEN ¢n

80 V (0, J)=—1E14

90 GOTO 610

600 V{(o, 1)=0

610 NEXT I

620 V{0, W+ Go4+GL4+Mo+Mi+1) =0

630 FOR I=1 TO Mp: V(5L 0)=UC(I 0) +G1

€40 FOR J=1 TO Wo+Go: VI, J)=U(l, 1), NEXT ]

650 1F Gl=0 THEN 670

660 FOR J=Wo+G0o+1 TO Wo+Go+G1r, VI, 1) =00 NEXT ]

670 FOR I=Wo+Go+G1+1 TO Wo+Goe+G1+Mo: Y (I, J3=U(L !
—G1Yy: NEXT I

¢80 FOR I=14Wo+G0+GL+Mo TO Wo+Go+GE+Mo+M1, V(I §)

=g: NEXT ] .
490 V (I, Wo+Go0+GL+Mo+MLI+1) =U (L, Wo+Go+Mo+1)
700 NEXT [
710 Ya=1
720 FOR I=Ma+1 TO My+M1
730 V (I, 0) =U{Mo, 0) +G1+]-Mo
740 FOR I=i TO M0O+M1+GOo+Gl+Wae V (1, 1) =0, NEXT J
130 V(I W{I-MD)) =1 o
760 IF ¥ (1—Mo0) < >>2 THEN 780
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710
780
780
800
810
820
830
840
850
840
870

5%

&90
200

910
920

930
940
950
950
970
980
990

V(L Wo+Go+Y4) =—1: Y4=Y4+1

Y(IL, Wo+Go+G1+I) =1

VI, Wo+Go+G1+Mo+M141) =Z (I—-Mo)
NEXT I

M=Mop+M1, W=Wo, G=0Ca+GL

GOSUB 1200 '

H(Io, 1) =—99%

Tig= © "4 STRS(FN P(TL)Y+ "~
0§ = - * + STR$ (FN P(Io))y + * =
71§ =" * + STR$ (FN P(Z1))
Zo§= " " + STR$ (FN P(Zpy)

72§ = "} STR$ (FN P(Z2))

IF Y3=1 THEN 920 '

PRINT RIGHT® (T1§, 14); RIGHT§ (10§, 14}, RIGHT $
(Z1$, 145 RIGHT S (Z0$§, 14); RIGHTS (22§, 14)
GOTO 930 '

PRINT RIGHT $ (T1$, 14) s RIGIIT$ (I0$, 14) RIGHT
(21§, 14)s “NOT FEASIBLE" ; RIGHTS (Z2$, 14)
T1=T1+1

IF Y3=1 THEN 940

IF Zo>=21 THEN 220

FOR I=T4 TO 1 STEP —1

IF H (1, 1) =999 TIIEN 410

NEXT I

GOTO 1030

1000 Z1=Z20

1010
1020
1030
1040

1050
;060

1070
1080
1090

FOR 1=1 TO Wo: E(I)=X(I): NEXT 1
IF Z1 < > Z2 THEN 940
PRINT

PRINT: PRINT, PRINT “NUMBER OF CONTRAINTS: “ s Mg
PRINT "“NUMBER OF (>} & ( =) CONSTRAINTS: * , Gp

PRINT “NUMBER OF DECISION VARIABLES, " 5 WO
20=21 ) '
PRINT: PRINT; PRINT "OPTIMUM SQLUTIONS: "

-1_49-
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1100 PRINT. PRINT "MAX VALUE OF OBIECTIVE FUNCTION, -
yA : .

1110 PRINT, FOR I=1 TO Wo. ¥(I}=E(I): PRINT *X (" , STR$
(1):; "Y=",3 X(I): NEXT I

1120 GOTO 1170

1130 PRINT *“A FEASIBLE SCLUTION DOES NOT EXIST"

1140 GOTO 1170

115¢ PRINT “OBJECTIVE FUNCTION IS NOT BOUND” ,

1168 PRINT "BY CONSTRAINT”

1170 PRINT

j180 DPRINT * * END %~

1190 END

1200 N=W+G

1210 FOR =1 TO M, B(IH»=V{I, M+N+1): F{I)»=V (I, D)

5220 FOR J =1 TO M; A(L 1=V (I, }-=-N)., NEXT ]

1230 NEXT I

1240 To=1

1250 VOR I=1 TO M

1260 TFOR J=1{ TO M4+N; IF F {1y =] THEN 1290

1270 NEXT 1 :

1280 GOTO 1300

1200 C(IY=V (0, I)

1300 NEXT I _

1310 Z2=0 -

1320 FOR I=1 TO M: Z=Z+C (1) % B{I); NEXT I

1330 FOR J=1 TO M, T(I) =0

3340 FOR =1 TO M: T(I)=T(1)+C(Iy* A(], 7). NEXTI

1350 NEXT ] |

1360 FOR J=1 TO M4N,; S(J) =0, NEXT J

13750 Yi1=0. FOR J=1 TO N+M

1380 FOR I==1 TO M

1390 IF 1=F (1) THEN 1479

1400 NEXT I

- 1210 FOR I=1 TO.Mglj(Ijzvii,]); NEXT I

1420 Wo=p |

1430 VOR [=i TO M; Wy=Wo4T (1) % P(I): NEXT I

1430 S{Jly=V (9, Ty —Wg¢

1450 1F S() ) <=Y¥Y1 THEN 1470
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1460 Y1=5(71).: Ko=I

1490 NEXT I

J480 IF Y1 << >0 THEN 1510

1290 IF To=1 THEN 1800

1508 GOTO 1700

1510 FOR I=1 TO M; P(Iy=V (I, X0): NEXT1

1520 FOR I=1 TO M, QCIYy =0

1530 FOR J=t TO M, Q{1y=0Q{I)Y+A(I, Jy* P(Iy; NEXT ]
1540 WNEXT I

1550 Yz=1E14; FOR [—=1 TO M

1560 1T Q(I1)<=0 TIHEN 1600

1570 ROy =B{I1)/0(D

1580 TIF R{1)=>=Y2 THIEN 1600

1590 Y2=R{(I): Po=1

1600 NEXT I _

1510 IF Y2=1E14 THLEN 1810

o2t TV (ro) =Ko

1630 FOR I=1 TO M: A (Po, 1)=A(P0, 1)/Q(P0). NEXT I
1640 B(PO)Y=DB{10),/Q(Pn) | |
1650 TTOR I=1 TO M. IF 1=10 THEN 1580

1660 FOR I=1 TO M:; A(l, H=A(, HD=Q{I) % A(Py, J). NEXT ]
1670 B(1Y =B(I)—-Q(Il)* B(P0;

1o NEXT I

1690 To=To+1: CGOTO 1250

1700 FOR I=1 TO M; X(F(D))y=B(Il)

1710 IR €Uy <l =—1LE1g TITEN 1730

1720 IF X{F{!)y) =0 THEN 1800

1730 NEXT 1

1740 IFOR J=17T0O M+N

1750 FOR 1= TO M: IF I=TF (1) THEN 1780

1760 NEXT I

1770 X (13 =0

1780 NEXT }

1760 Yi=0: Z0=Z; GOTO 1520

1800 Y3=1: GOTQ 1820

1810 Y2=2

1820 RETUEN

3010 DATA o0, 2000, 1000, 0, —1E+14, 0, 0, DO
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3p20 DATA 4, 200, 100, —1, 1, 0, 0, 750
3030 DATA s, 1200, 700, 0, O, 1, O, 5300
3040 DATA 4, 25, 10, D, 0, & 1, Y0

= HF(R§6.260)

gl s, SRANTH. HhRANF 17 nEENEERFS,
BT RHBRME RRSRY, BN, BRmEN0,
0, 2000, 1000, 0, —3E-+14, 0, 0, 0
4, 200, 100, —1, 1, 0, 0, 750
5, 1200, 700, G, G, 1, 0, 5500
6s 25, 10, 0, 0, 0, 1, 90 |
EHARIANHEITY, FE>=SHNHYEE1, REERB 24, W3m),
1(g), 2(D) a
Bt HE, B THER.

i ) TR i O Lm

1 2 — 99999 8000 8272.727
2 4 — 59999 7500 8272,727
3 6 99999 * . 8272.721
4 5 —99999 7500 8272,727
5 8 —~99999 ¥ 8272.727
6 7 —99999 x- 8272,727
7 3 ~99999 8000 8272,727
8 1 BOOC 8142 ,857 8272 927
9 10 8000 CBOD0 8272.727
10 12 8000 ¥z 8272,727
11 11 8000 7857143 8272,727
12 9 8000 8000 8272,727

BEBREHERENRY  £=28000, BLEBEEN x,=1, x:=6,
m, FAFE

(1)YICEETENBRAAE, E4BFLRBTR, F4TE, ALER, #2
FRIFEER, EFEANOERLI TG E, 4RBNAEATR, HEEKBLH £
B oABEEEN, ALTERNAEN —-1E+14,

(2 )R INTPR #A,

(3 ) MARE. AGEITA

3010 DATA 0, €y, Cop 0 0 ERAVEERANEFHE R

3020 DATA HERBHAFS, 611r Gizs vy G107 by
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(4) MBI A RUN, B, BRRR
NUMBER OF CONSTRAINTS, ZAsy&i 44843 ( m)

- NUMBER OF () & (=) CONSTRAINTS, BA>, =##& &4 % (2)
NUMBER OF DECISION VARIABLES, #AREERE AN (D)
BBCERUBR AR, SR EER, W EMABIERAI (), 1(8),2(D),

HHARFHRUES R, x1=1, %2=06,

§11,3 MEIRMREBSG
— TR

SRR
W R R A,

—. BASG

100 REM 5G, SINGLE-GOAL PROGRAMMING

110 DEF FN P{X) =INT (X #%1000L.5) /1000

120 PRINT

130 PRINT. INPUT *NUMBER OF CONSTRAINTS, = ; M

140 PRINT: INPUT “NUMBER OF DECISTON-VARIABLES, * 4 W

150 PRINT, INPUT “NUMBER OF SLACK/ARTIFICIAL
VARIABLES: ~ ; S

160 PRINT, INPUT *NUMBER OF DEVIATION VARIABLES,” , D

170 N=W+S+D+1

180 PRINT _

190 DIM A (350, 100, C(503, X{50)

200 TOR I=0 TO M: FOR J=0 TO N. READ A (I, 1), NEXT I,
NEXT 1

210 TFOR J=1 TO N

220 R=0

230 FOR I=1TO M; R=R4-A (0, A(l, 0)) %A (I, ), NEXT I

240 A (M43, Jy=H-A(0, I)

250 NEXT I

260 T=0Q

270 GOSUB 2030

280 A1=0, FOR 1={ TO N-1

200 IF A(M+1, J)<=A1 THEN 320
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300 Al=A (M+1, 1)

310 K=I

120 NEXT I

330 IF T<Z >0 THEN 360

340 IF At<-=p THEN 820

150 GOTO 370

360 IF At1==p0 THEN &00

370 L1=1E14: FOR I=1 TO M

380 IT A (I, K) <=0 THEN 420

390 C(ly==ACI, N)/A(l, K)

o0 IF C(1)>=1L1 TUHEN 220

410 Li=C (1), P=I

420 NEXT I

430 IF Li=1E14 THEN 840

440 H=A (P, K)

450 PRINT, PRINT “PIVOT COLUMN=" ; K; PRINT “PIVOT
 ROW= ", P, PRINT “PIYOT ELEMENT=", H; PRINT

460 FOR J=1 TO N: A (D, J)=A (P, I)/H; KEXT ]

450 FORI=1TOM

480 1F 1=F TIEN 50

490 H=A (i, K)

500 WOR J=1 TO N: ACL 1)Y=A(l, J)—A (P, 1) % H, NEXT J

510 NEXT I :

520 A (P, 0)=K

550 FOR I=1 TO N: R=p

540 FOR T=1 TO M, R=KR+Ac0, A(I, O)Y* A(], I), NEXT1

550 A (M1, 1) =R—-AC(0, })

560 NEXT I

570 T=T+1

580 GOSUBR 2030

sop  GOTO 280

610 DPRINT, PRINT “NUMBER OF CONSTRAINTS. " M

610 DRINT “NUMBER OF DECISION VAR[ABLES, " 3 W

¢20 PRINT “NUMBER QOF SLACK/ARTI, VARIABLES: ", §

630 PRINT “NUMBER OF DEVIATION VARIABLES: D

640 PRINT

650 FOR J=1 TO N—1: X(1)==0, NEXTJ

060 TRINT “BASIC VARIABLES: ”
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670
680
690
700
710
720
730
740
750
760
770
780
760
800
810
820
830
840
850
860
870
2030
2040
2045
2050
2055
2060
2070
2080

2090
2120
2130
2140
2145
2150
2160
2170

FOR I=1 TO M. X(A (I, 0))=A (I, N)
PRINT “X({ "5 A(T, 03 " )=", X(CA (I, o))

NEXT I
PRINT

PRINT “NON-BASIC VARIABI.ES, ©
FOR J=1 TO N-—1{
FOR 1=1 TO M. II' I=A (I, 0) THEN 760

NEXT I

PRINT “X( "3 I; " y="31 X( 1)

NEX1T I
PRINT

PRINT “OBIECTIVE FUNCTION VALUE, -
PRINT “Z=" 3 A{(M+1, N)

PRINT
GOTO R&D

PRINT “NO FEASIBLE SOLUTION)

GOTO 860

PRINT "NOT BOUND, »

PRINT

PRINT “

END
PRINT

# END %"

PRINT *CYCLE. ", T

PRINT

FOR =0 TO N

B$= "

* +STRS$ (FN P(A (0, ID)

PRINT RIGHTS (B&, 73

NEXT ]

PRINT
PRINT

FOR I=1 TO M
FOR J=0 TC N

B$ = *

* +STR$ (FN PCALL 1))

"PRINT RIGHT$ (B$, 7).

NEXT 1
PRINT
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2180
2190

2220
2230
2235
2240
2250
2260
2270

2280

2290

2300
3010
3020
3030
3040

NEXT I

PRINT

FOR J=p TO N

B§= * +STR§ (FN P(A(M+1, 1))
PRINT RIGHT$ (B$, 7)

NEXT I

PRINT

PRINT “eeiiiiriiaiiiiiiiiaanes

PRINT

RETURN

DATA 0, 0, 0, 0, 0, 1, 0, O
DATA 3, 2, 1, 1, 0, 0, 0, 30
DATA 4, 1, 2, 0y 1, 0, 05 24
DATA 5, 26, 37, 0y 0y 1, —1, 500

=. BIF(R§E.3)
BRI TR, RS- 2mnEAl, SRAMT, Hh% HNE 1Y

RERFS, BE—IRBEAEREEY, BN, BREOBIENYO,

0, 0, 0y 04 0y 1, 0, O

3y 2, 1, 1, 0y 0y 0y 30

4 1, 2, 05 1, 0y 0, 24

5, 20, 37, 05 0y 1, —1, 500

LR RN

XEFIALETE, 3(m), EAWIRHTR, 2(D), EELBTE(XAT
ER) 24, 2(5),; HARBETE2D, 2(d),

BiTit &, FGTEHER.
#(1)=12 x(2)=6

dli.. ) d;=—“38o

00, fEAAE

(1) ERERRRELEAREER, SHHERER, &

(2 )jERF SG HAL
{3V ABUE, WRETITA _
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EREHITEED,
3020 DATA BFREERFES, a1, ar2s oy, by

(43 N@EITA RUN, BERER

NUMEBER OF CONSTRAINTS,; g A RE&EMITEH (m)

NUMBER OF DECISION VARIABLES, @A AmEXE % (D),

NUMBER OF SLACK/ARTIFICIAL VARIABLES: @ dnitidcg, AL%E
B, Maignimz(3), | |

NUMBER OF DEVIATION VARIABLES, #AREELEM 15(d).

RXEBEHAT, FHDIRTEER, BLOGNEAN ), 2(D), 2(5),
2(d). '

HENBZ R P AEER, x =12, *:=6,

§11.4 ZEBHHNITEMG
~ DIk

i LR R
el I i M 1
B AR Rk B,

—. BEFEMG

100 REM MG: MULTI-GOAL PROGRAMMING

140 DEF FN P (X) =INT ( X%100+.5) /100

120 PRINT, INPUT “NUMBER OF CONSTRAINTS: * ; M

130 PRINT. INPUT “NUMBER OF DECISION-VARIABLES: " , W

140 PRINT, INPUT “NUMBER OF SLACK/ARTIFICIAL
VARIABLL: " ; § .

150 PRINT: INPUT “NUMER OF DEVIATION VARIABLES; " , D

160 PRINT :

170 N=W+S+D+1

180 DIM A (30, 60), B(30, 60), C(30), X(60), R(30)

500 FOR I=1 TO 2+M, FOR J=p TO N; READ A (I, 1), NEXT J,
NEXTI |

200 PO=A(2, 1)

210 FOR =2 TO N—1
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220 IF A{2, I)<=Po THEN 240

230 Po=A(2, 1)

240 NLEXT J

250 PRINT % %x" ; STRS (Po); “PRIORITIES MULTI-GOAL
PROGRAMMING & % %~

760 PRINT

270 FOR 1=24+M4+1 TO 24+M4P0; FOR I=0 TO N, A (1, I)=p,
NEXT J. NEXT I

280 FOR J=1 TO N: IT A (1, I)=0 THEN 330

290 1F A (2, I)y< =0 THEN 320

300 FOR I=34M TO 24M4Po; A (I, Id)=—=A{1, I ; NEXT I

310 GOTO 330

320 0=3+M+Pp—-A(2, J): A(Cl0, J)y=—=AC1, ])

330 FOR I=3 TO M+42: Io=A (I, 0)

340 IF A (1, Jo)=0 THEN 420

350 IF A (I, J)=0 THEN 420

360 Ao=A(L Jy=xA (1, 10)

370 IF A (2, 10) < =0 THEN 400

380 FOR It1=3+M TO 24M4-P0: ACLL, J)=A (11, })+A0: NEXT 11

390 GOTO 420 |

400 lo=3+M+Po-A (2, 10)

410 A (lo, 1y =A(lo, Y +A0

420 NEXT Iy NEXT ]

430 T=g; PRINT “CYCLE - ovvenn™ ) STRE (T)

440 T1=2+M4PQ

450 GOSUE 2500

4600 Al1=0D

470 FOR I=1 TO N—1

480 IF A (11, J)</=A1 THEN 500

490 Al=A (11, 1).:. K=1]

sgt NEXT J

si0 1F A1« >0 THEN 570

520 IF I1< »3+M THENS50

sig [[F T=p THEN 1290

540 GOTO 970

550 l1=li—1

560 GOTO 460

570 FOR 1l=1 TO N—1; IF 1=K THEN 3560
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580
570
a0
610
620
630
640
650
660
670
650
690
700
710
720
730
740
750
760
770
780
790

800
B1D

®20
830

840
850
860
870
- 880
890

200
910
929
930

IT A(I1, J])=A1 THEN 610
NEXT 11

GOTO 700

FOK 12=11—-1 TO M+3 STEP—1
Az=10

FOR L=1 TO N—t

IF A(I1, Ly< =~A1 THEN §70
IF A(I2, L) <=A2 THEN 70
Az=A(I2, L), K=L

NEXT L

IV Az2<C >0 THEN 700

NEXT I2

Li=1F14

[FOR [=3 TC 24+M

IF A¢I, K)<=0 THEN 760
C{Ily=A(CI, N)y/;A(Il, K)

IF C(I)>=L1 THEN 760
Li=C(Iy. P=I

NEXT I

IF¥ Li=1F14 THEN 1310

FOR [=1 TO M+2. FOR I=0 TO N
B(I, 1y=AC¢I, 1)

NEXT I

NEXT 1

H=A(P, K}

PRINT: PRINT “PIVOT COLUMN=" ; K; PRINT *PIVQT
ROW= " ; Py PRINT “PIVOT ELEMENT=" ; H; PRINT

FOR I=1 TGO N: A(P, J)=A(P, Iy/1I; NEXT I

FOR I=3 10 24M+Po; IF I=P THEN 880

H=A (I, K)

FOR J=1 TO N: A(I, 1)=A(1, I)—A(D, J) *iH, NEXT I
NEXT I

A(P, 0)=Ki T=TH1; PRINT “CYCLE erierrsmersrnrameransnns .,
STRS$ (T)

GOSUB 2500

IF 11=2+M+P0 THEN 450

FOR [=2+M+P¢ TO 11+1 STEP —1; FOR J—=1 TO N—1

IF A¢I, )0 THEN 90 S
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930 IF A (], T)>0 THEN 960

940 NEXT J, NEXT I

950 GOTO 460

960 FOR [=1 TO M+42; FOR J=0 TO N, A(I, J}=8(l, 1), NEXT

J. NEXTI

970 PRINT

980 FOR I=1 TO N—1: X(I)=0; NEXT I

990 PRINT, PRINT “OPTIMUM SOLUTION, " : PRINT “% % % % * * %
* ok ok ok Ak kK ok kA"

1000 PRINT. PRINT “NUMBER OF CONSTRAINTS, M

1010 PRINT “NUMBER OF DECISION VARJABLES, -~ 1.:;
1020 PRINT “NUMBER OF SLACK/ARTI, VARIABLES, » , &
1030 PRINT “NUMBER OF DEVIATION, VARIABLES: » ; D
1040 PRINT ' '

1050 PRINT “BASIC VARIABLES, *

1060 FOR I=3 TO 2+M: X (A (I, 0))=A (I, N)

1670 PRINT "X { "3 A(L, 0)3 " Y=" 3 X(A (], 0))

1080 NEXT [ |

1090 PRINT

1100 PRINT *NON-BASIC VARIABLES, -

1110 FOR J=1 TO W4+S+D, FOR I=3 TO 2+ M

- 1120 IF J=A (1, ¢) THEN 1150

1130 NEXT I

1140 FRINT “X( "y Iy " Y="; X{1)

1150 NEXT I

1160 PRINT

1170 PRINT “CBIECTIVE FUNCTION Z; *

1180 F=o0

1190 FOR I=1 TO Pp, R (1) =0

1200 FOR J=W+S+1 TO W+54D, 1F A (2, 1)< > I THEN 1220
1210 R(I)=X(Iy=* A(1, J)+R(I)

1220 NEXT | |

1230 IF R{Il)=0 THEN 1280

1240 1Y F=1 THEN 1270

1250 PRINT R(I); *P( "y I, * 3=,

1260 F=1:. GOTO 1280

1270 PRINT “+4" ; R{(1), "P( "y, " )7,

1280 NEXT I, PRINT, GOTO 1320
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1290 PRINT *NO FEASIBLE SOLUTION; »
1300 GOTO 2040

1310 PRINT “NOT BCUND, * + PRINT

1320 PRINT: PRINT “%*END #* ; END
2500 PRINT, FOR I=3 TO 24+M+P0

2510 FQR I=1 TO N

2515 B$=" " 4STRE (FN P(A(I, D))
2520 PRINT RIGHTS$ (B$, 5);

9530 NEXT I, PRINT

2540 NEXT I

2560 RETURN

010 DATA O, O, 0, 0, D0 1, 0y 1, O, O

3020 DATAQ, 0,0, 0, 0, 2, 0, 1, 0, O

3030 DATA 7, 3, 8, 0, 0, 0, 0, 1, —1, 95
3040 DATA 5, 30, 37, 0, 0, 1, —1, D, D, 500
3050 DATA 3, 2, 1, 1, 0, 0, 0, 0, 0, 30
3060 DATA 4, 1, 2, 0y 1, 04 0, 05 0, 24

=, BF(Rg5,36012)

FEhRiPRELSITEER, SEANRTH, HHEHAXNE 1 NAHRTEFE, E—O%
ENGEEY, BN, BEMERIRH0: E2THREEN, J 282448, 4,2
E1 Rk, WLEl1l-1, '

F11-1
T 5 —— — { 2 B8 4 5 & T 8
} = - -

r B ¥y xz x3 x4 d; dy dy dy b
BITEEAT—| 0 0 0 0 0 1 0 1 . ¢ 0
B ERN———— D 0 o 0 o 2 0 1 0 )

7 3 8 0 0 ¢ 0 T —1 98
5 10 3 0 0 1 —1 o o 500
3 2 1 1 0 g 0 0 0 30
4 1 2 0 1 0 0 0 0 24
| .
RERFT
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XEAH LA ATHE, 4 (m) SARIBRER, 2(D), AER BEE2 4,
2 (S)i 'iﬁh%'i&&d"?‘: 4(‘:’)5

it E, ARNT SR,
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