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/B16
B2 4
B34/
c(J)
/C1-1
C2-2
c31
C4-1
C5 -4
C62/;
TABLE
A(l,)
CL C2 C3 C4 C5 C6
Bl 1 1 1 1 1 1
B2 2 A | 0 0
B3 0 0 1 1 2 1;
VARIABLES
COSTS
POSITIVE VARIABLES
X(J);
EQUATION
OBJECTIVE
Y(1);
OBJECTIVE . . COSTS=E=SUM (J,C(J) X(J));
Y(1).. SUM (J,A(1,3)*X(3))=L=B(1);
MODEL TEST/ALL/;

SOLVE TEST USING LP MINIMIZING COSTS ;
DISPLAY X.L ,X.M;
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----VAR Z -INF -16.000 + INF
----VAR Z

LOWER LEVEL UPPER MARGINAL
C1 - - + INF 1.000
C2 - 4.000 + INF -
C3 - - + INF 4.000
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C5 - 2.000 + INF -
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**** REPORT SUMMARY : 0 NONOPT

0 INFEASIBEL

0 UNBOUNDED

- 36 VARIABLE X.L
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SETS
J/C1*C5/
1/B1*B2/;
PARAMETERS
B(I)
/Bl 10
B2 -7/
C(J)
/Cl 2
C2 6
c3 -1
c4a -4
cs  1/;
TABLE
A(1,])
CL C2 C3 C4 C5
Bl 2 1 4 1 1
B2 -3 -8 3 -1 0;
VARIABLES
y4
POSITIVE VARIABLES
X(J);
X.LO('C1')=0;
X.UP('Cl')=3;
X.LO('C2')=1;
X.UP('C2')=4;
X.LO('C3')=0;
X.UP('C3')=8;
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X.LO('C4')=1;
X.UP('C4")=2;
X.LO('C5')=0;
X.UP('C5')=20;

EQUATION
OBJECTIVE
Y(1);

OBJECTIVE . .

Y(1)..

MODEL TEST1 USING LP MINIMIZING Z;

DISPLAY X . L, X.M;

Z=E=SUM(J,C(J)*X(J));
SUM(J,A(1,J)*X((J))=E=B(I1);

ot St 5 23 JB 5 Jom e &K Dy ¢ o god O3 IS (51

SETS
J/D1,D2,D3/
1/S1,S2,S3,S4/;

PARAMETERS
A(l)

/D1 5

D2 25

D3 25/
B(J)

:AJLMQ)W

Yo Cij oSl

Yo

GAMS &b ,
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/sl 10
s2 10
S3 20
sS4 15/;
TABLE
c(1,J)
S1 S22  S3 sS4
DI 6 2 10

D2 4 2 2 3
D3 3 1 2 1;

VARIABLES

z

POSITIVE VARIABLES

X (1,3);

EQUATION

OBJECTIVE

DBAL (1)

SBAL (J);
OBJECTIVE .. Z=E=SUM((1,3),C(1,3)*X(1,3);
DBAL (1).. SUM (J,X (1,3))=L=A(1);
SBAL (J).. SUM (I, X (1,3))=G=B(J);
MODEL TEST2/ALL/;

SOLVE TEST2 USING LP MINIMIZING Z ;
QW)QM&)O ‘Séﬁ)b’ gSlQMlSﬁ

(PasCal o gasl 5 0L3) woShoowus 595 4 0l 3 )bkl ot (65540l 5 fluws Jo 4l

PROGRAM SIMPLEX;

USES CRT;
TYPE
T 4 4l G\)}j ol b 55 eslatulig> sbal,T jsle (o o
TYP1=ARRAYI1..3] OF CHAR,;
TYP2=ARRAY[1..10] OF INTEGER;

14
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TYP3=ARRAY[1..10] OF REAL;
TYP4=ARRAY[1..10][1..10] OF CHAR,;

VAR
OUT:TEXT,; asl p Jsb 55 53U 5,00 Gl aie L
SW:CHAR;
P:TYP1;

N1,N2,1,J,V,W,CO,S,K:INTEGEP;
A3,HELP,HELP2:REAL;

ALA2,CTYPS;
e Sl e o hw A2 ( dds ol ae o b Al
B1,B2:TYP4,
e (Sl e e Sl B2 ( ad> g it o 5LBL
HELP11,HELP12:TYPEZ2;
.mp@&&uuﬁéuﬂﬁ@
FUNCTION RASM : INTEGER;

by dgdr 53,8 0 3005 56 Slan Usitor Sl a0 60 o 5 g ) 253555 U 2

S o o 5 1y e OT

VAR

U:INTEGER;

T:CHAR; 3 2550 slove Sla ke Uity
BEGIN

CLRSCR;

CO:=CO+1;

GOTOXY(1,10);
WRITE('«\",P[3]);

@\cug&ﬂw\ubjjqubT
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WRTTE(OUT, '« \',P[3]);

(Sl 0ks (B yme Jool 4l 55 ) (s 5 BB S5 55 s Olojer o) Cogr Sad
.C«w‘oﬁ@j

FOR I:=1 TON 1 DO
BEGIN
WRITE( X\I," ");
WRITE(OUT," X\I," );

g_}f.[é)" ﬁyww‘ ou\.nTOUT C))L:.G L€.:T Jj‘).& S WRITE Qb}:.wé rw-lxbw“)‘

K9y LK ST

END,;
WRITE(" ".P[3]);
WRITE(OUT," ".P[3]);
FOR I:=1 TON2DO
BEGIN
WRITE(" S'I," );
WRITE(OUT," S'I," );
END,;

WRITELN(P[3], ol );
WRITELN(OUT,P[3], ol s);

FOR I:=1 TO 6 DO
BEGIN
WRITE(P[1]);
WRITE(OUT,P[1]);
END;
WRITE(P[2]);
WRITE(OUT,P[2]);
FOR I:=1 TO N1*10-(N1-2) DO
BEGIN
WRITE(P[1]);

16
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WRITE(OUT,P[1]);
END;
WRITE(P[2));
WRITE(OUT,P[2]);
FOR I:=1 TO (N2*8)+3 DO
BEGIN
WRITE(P[1]);
WRITE(OUT,P[1]);
END;
WRITE(P[2]);
WRITE(OUT,P[2));
FOR I:=1 TO 9 DO
BEGIN
WRITE(P[1]);
WRITE(OUT,P[1));
END;
WRITELN;
WRITELN(OUT);
WRITE('XO ',P[3]);
WRITE(OUT,’XO ',P[3));
FOR I:=1 TO N1 DO
BEGIN
WRITE( '-AL[l]:7:2, °);
WRITE(OUT, '-A1[I]:7:2, )
END;
WRITE( *,P[3]);
WRITE(OUT," ",P[3]);
FOR I:=1 TO N2 DO
BEGIN
WRITE(A2[1]:7:2," );
WRITE(OUT,A2[1]:7:2," );
END;
WRITE(' ',P[3],A3:7:2);
WRITE(OUT," 'P[3],A3:7:2);

17
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FOR I:=1TO 6 DO
BEGIN
WRITE(P[1]);
WRITE(OUT,P[1]);
END;
WRITE(P[2]);
WRITE(OUT,P[2));
FOR I:=1 TO N1*10-(N1-2) DO
BEGIN
WRITE(P[1]);
WRITE(OUT,P[1]);
END;
WRITE(P[2]);
WRITE(OUT,P[2]);
FOR I:=1 TO (N2*8)+3 DO
BEGIN
WRITE(P[1]);
WRITE(OUT,P[1]);
END;
WRITE(P[2]);
WRITE(OUT,P[2]);
FOR I:=1TO9 DO
BEGIN
WRITE(P[1]);
WRITE(OUT,P[1]);
END;
WRITELN;
WRITELN(OUT);
HELP11[CO].V;
HELP12[CO]:W;
FOR I:=1 TON2 DO
IF I=W THEN
BEGIN
T:="X},

18
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u:=Vv;
END
ELSE IF (CO<>0) AND (I=HELP12[CO-1]) THEN
BEGIN
T:="X},
U:=HELP11[CO-1];
END
ELSE
BEGIN
T:='S
u:=l;
END;
WRITE(T,U," "P[3]);
WRITE(OUT,T,U," "P[3]);
FOR J:=1 TO N1 DO
BEGIN
WRITE(" ',B1[lJ]:7:2);
WRITE(OUT," 'B1[1,J]:7:2);
END;
FOR S:=1 TO N1-2 DO
BEGIN
WRITE(" );
WRITE(OUT," );
END;
WRITE(" ',P[3]);
WRITE(OUT," ",P[3]);
FOR K:=1 TO N2 DO
BEGIN
WRITE(B2[1,J]:7:2," );
WRITE(OUT,B2[1,J]:7:2," "),
END;
WRITELN(" 'P[3], "C[1]:7:2);
WRITELN(OUT," "P[3], 'C[1]:7:2);
END
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WRITELN;
WRITELN(OUT);

END; (0 & b e B OLL
BEGIN
CLRSCR;
CO:=1
ASSIGN(OUT,'OUTPUT.TXT;
.3 géun €=l OUTPUT. TXT bl s~ L s ol s

REWRITE(OUT);

P[1]:="-,

P[2]:="+";

P[3]:=T;

WRITE ('S 5,151, e (sl e slas NUMBER_VAR=);

READLN(N1); s e sl Ol g5

WRITE(OUT, 1S 5,15 |, s (gla ze slus NUMBER_VAR='N1);
WRITE( 45 5,15 15 (s wb sl CIII=);

FOR I:=1 TO N1 DO
READ(AL[I]);

READLN; A Lot J gl 4 s 01K JLas!
WRITE(' A 5515 1) Goue b sl 5 CIIT=);

FOR I:=1 TO N1 DO
WRITE(QUT,AL[I]:7:2); o kB s edd syls ul s ph s

WRITELN(OUT);
WRITE (ol 5,05 1, dlus 5 48 slaxs NUMBER_GHEYD=Y);

20
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READLN(N2); 5 48 Sl Ol g5
WRITE(OUT, ki 3,05 I, dlus 5 55 5ldxs NUMBER_GHEYD=",N2);

FOR I:=1 TO N2 DO
BEGIN

WRITE( S 5,05 1), a ool 9);

FOR J:=1TO N1 DO
READ(B1[I,J]); osled i 5 4558 ol b Ol

READLN;
END;
FOR I:=1 TO N2 DO
BEGIN

WRITE(OUT, S 5,15 1,,1'4é sl 5 9);

FOR J:=1TO N1 DO
WRITE(OUT,B1[1,J]:7:2);
WRITELN(OUT);
END;
FOR I:=1 TO N2 DO
BEGIN

WRITE(' S 5,05 1,148 Ol > 2);
READLN(C[I]); oylad L 5 4 358 Ol g Ol g
WRITE( S 5,15 1,148 Ol > £,C[1]:7:2);

END;
WRITELN(OUT);
WRITELN(OUT);
FOR 1:=1 TO N2 DO
FOR J:=1 TO N2 DO
IF 1=J THEN
B2[1,J]:=1

21
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ELSE
B2[1,J]:=0;
A3:0;
CLRSCR;
V:=0;
S i 53 0diph 3l it il L bz, V

W:=-1;

o S5 53 0l ph gyl e el U SBlze 1, W
RASM; S gk sl o)
WHILE TURE DO Wb oo aalsl atg Ol &G 4 Oy B 5 ol e bl 5

BEGIN

FOR I:=1 TO N1 DO

IF A1[I]>A1[V] THEN 0 553 )5 it eyl s

V:=I;

IF-ALIV]>=0 THEN  dil Cote o bz ,ly piie jldie &7 5 g0 o
BEGIN o ooy 4 Ol 4

WRITELN(A3:7:2,":l cl ol dlas 4y Ol 2);

WRITELN(OUT,A3:7:2,":l el 1l allas g Ol 52);

IF SW="Y' THEN

G pin ools med 5 iy 5 53) Lol odals Ol ABLY ol 5 SW e &7 55 50 5
BEGIN

WRITELN( Cosl 0tals dlluws ol 52-);
WRITELN(OUT," ol bt allee Ol )

END;
READKEY; Ol Cugy S ES

22
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CLSE(OUT); Sl e
HALT; wl Sl e &

END;
WRITELN;
WRITELN(OUT);

WRITELN( ot 525,05 ,ui2e =", V);
WRITELN(OUT, sk 5 5,15 ,ui2e =", V);
FOR J:=1TO N2 DO 0k 30 b ite ey Ll e

IF B1[J,V]>0 THEN
IF C[J]/B1[J,V]<=C[W]/B1[W,V]THEN
wW:=J
WRITELN( st 4 C,ls e =S'\W);

WRITELN(OUT, ot 5 T s =S'W);

WRITELN;
WRITELN(OUT):

HELP2:=B1[W,V]; 0 g3 4l5 4 by a0 giw 03,5 i

FOR 1:=1 TO N1 DO
B1[W,1]:=B1[W,I[/HELP2;

FOR J:=1 TO N2 DO
B2[W,J]:=B2[W,JJ/HELP2;

C[W]:=C[W]/HELP2;

;=1
WHILE 1<=N2 DO
BEGIN o Saos J g 03 5 ag
IF 1I=W THEN
I:=1+1;
HELP:=-B1[I,V];
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FOR J:=1 TO N1 DO
B1[1,J]:=B1[W,JJ*HELP+B1[l,J];
FOR J:=1 TO N2 DO
B2[1,J]:=B2[W,J]J*HELP+B2[l,J];
C[1]:=C[W]*HELP+C[I];
IF C[W]=0 THEN
SW:='Y!
l:=1+1
END;
HELP:=A1[V];
FOR J:=1 TO N1 DO
A1[)]:=-(B1[W,JJ*HELP-A1[J]0;
FOR J:=1 TO N2 DO
A2[J]:=-(B2[W,JJ*HELP-A2[J]0;

A3:=C[W]*HELP+A3 Oda wli e 03 5wy
READKEY; Ol s S gy S LS Ol g
RASM,; ol aigy SleMbI L (uay J gt o
END;
CLOSE(OUT); 9 BB e
READKEY; Ol s S gy S LS Ol
END. “l oLl

Jbo Wi

£

A8 3,01y dlas la sze sluas NUMBER_VAR = 3

LS 3l ) s b sl C[]=1.00 2.00 3.00
il 3,0 1 dlas 548 slaas NUMBER_GHEYD =3
LS syl 1) A sl s 5.00 7.00 0.00
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-125.5)“9‘)"-\:5%‘)«.’2:

J:SD)‘)‘)V-\.}%‘JAP

1.00 -2.00 5.00

1.00 -2.00 -3.00

-X:SJJ‘}‘JYJ?&)‘)?-: -2.00

-X:SJJ‘}‘JVJ?&)‘)?-: 700
wl X1 X2 X3 S1 S2 S3 <l
X0 -1.00 -2.00 -3.00 0.00 0.00 0.00 0.00
S1 5.00 7.00 0.00 1.00 0.00 0.00 1
S2 1.00 -2.00 5.00 0.00 1.00 0.00 -2.00
S3 1.00 -2.00 -3.00 0.00 0.00 1.00 7.00

a.\.;j.:u J)‘) J:&:A = X3

ok pd 7yl e = S2
wl X1 X2 X3 S1 S2 S3 <l
X0 -0.40 -3.20 0.00 0.00 0.60 0.00 -1.20
S1 5.00 7.00 0.00 1.00 0.00 0.00 1
X3 0.20 -0.40 1.00 0.00 0.20 0.00 -0.40
S3 1.60 -3.20 0.00 0.00 0.60 1.00 5.80

ox}3>J|)ﬁ§:ﬁ=X2

Ou\JﬁC)l};:&:ﬁ:S].
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wl X1 X2 X3 S1 S2 S3 <l e
X0 1.89 0.00 0.00 0.46 0.60 0.00 -0.74
X2 0.71 1.00 0.00 0.14 0.00 0.00 0.14
X3 0.49 0.00 1.00 0.06 0.20 0.00 -0.34
S3 3.89 0.00 0.00 0.46 0.60 1.00 6.29

0,47 1 b ol ol dls atg Ol g

%f))‘)‘)d-&cu%‘fp

a3l 3,0 1 dlas 548 slaas

LS 3,051, dlas sls e sluas NUMBER_VAR = 4

C[l]=3.00 200 500 1.00

NUMBER_GHEYD =2

LS s yls 15 As eyl s 8.00 7.00 1.00 0.00
LS sl 1, Y As 1.00 2.00 -1.00 5.00
u\:f.))bb"u\.ég_.)‘ﬁ: 500
wl X1 X2 X3 X4 S1 S2 <l
X0 -3.00 -2.00 -5.00 -1.00 0.00 0.00 0.00
S1 8.00 7.00 1.00 0.00 1.00 0.00 2.00
S2 1.00 2.00 -1.00 5.00 0.00 1.00 5.00

oub'}i:)bj:}.’;a:xs

QJJ}QCJ‘J-J:’JA:S].
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wl X1 X2 X3 X4 S1 S2 <l e
X0 37.00 33.00 0.00 -1.00 5.00 0.00 10.00
X3 8.00 7.00 1.00 0.00 1.00 0.00 2.00
S2 9.00 9.00 0.00 5.00 1.00 1.00 7.00
aub'}—.fb .>)|j J:x:.a =X4
odipd 7yl e = S2
wl X1 X2 X3 X4 S1 S2 <l
X0 38.80 34.80 0.00 0.00 5.20 0.20 11.40
X3 8.00 7.00 1.00 0.00 1.00 0.00 2.00
X4 1.80 1.80 0.00 1.00 0.020 0.20 1.40

11,40 0 b ol il Sl 4 O g

A8 3,01y dlas sla e sluas NUMBER_VAR = 2
LS 35l 15 s bl C[]=1.00 2.00
NUMBER_GHEYD = 4

il 3,0 1 dlas 548 sluas
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LS sl 1, Y us -9.00 1.00

LS sl ¥ us 2.00 3.00

LS sl 1, F us 2.00 2.00

LS s,le 15 ) AS Ol g 1.00

LS s,lg Y AS Ol g 2.00

LS sl ¥ LS Ol 3.00

LS 5,05 15 F ds Ol 4.00
4k X1 X2 s1 S2 S3 S4 <l
X0 -1.00 -2.00 1.00 0.00 0.00 0.00 0.00
S1 2.00 0.00 1.00 0.00 0.00 0.00 1.00
S2 -9.00 1.00 0.00 1.00 0.00 0.00 2.00
S3 2.00 2.00 0.00 0.00 0.00 1.00 4.00
S4 2.00 2.00 0.00 0.00 0.00 1.00 4.00

ok g 3,1 ke = X2

odisd 7l 320 = S3
4k X1 X2 s1 S2 S3 S4 <l
X0 0.33 0.00 0.00 0.00 0.67 0.00 2.00
S1 2.00 0.00 1.00 0.00 0.00 0.00 1.00
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S2

X2

S4

-9.67

0.67

0.67

0.00

1.00

0.00

0.00

0.00

0.00

2.00: Ll ol s g Ol g

1.00

0.00

0.00

-0.33

0.33

-0.67

0.00

0.00

1.00

1.00

1.00

2.00
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