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APPENDIX A/1
LINEAR PROGRAMMING
( PROG. IN BASBIC )

10 REA — MAX/MIN LIN PROG. PROGRAM.

20 CLS.
J0  PRINT : PRINT : PRINT
A0 PRINT TAB (27) "LINEAR PROGRAMMING”,

50 PRINT TAB (35) “BY”.
PRINT TAB (25) "REVISED SIMPLEX METHOD",

PRINT : PRINT.

PRINT TAB (31) “WRITTEN BY”

PRINT TAB (26) “DR. ELSAYED A. DEBIAN”

PRINT : PRINT * PRINT : PRINT.

11C PRINT “THIS PROGRAM SOLVES FOR :”.

120 PRINT TAB (5) "(1)¢ MAXIMIZATION PROBLEMS.”.

130 PRINT TAB (5) “(2) MINIMIZATION PROBLEMS.”
PRINT.

140 INPUT “ENTER TYPE OF YOUR PROBLEM | OR 2 " :
TYPE : S = TYP.

150 IF TYP ( 1 OR TYP ) 2 THEN 110.

160 CLS.
170 INPUT “"ENTER NO. OF VARIABLES M AND NO OF CONS-

TRAINTS N ” : M.N. : PRINT.

180 DIM A (N.M), B (N.I), C (I,M), XR (N), XC (M).

190 2 (0,0) = O.

200 FOR I = 1 TO N

210 PRINT “ENTER COEFFICIENTS OF CONSTRAINT A (1,J) OF
ROW” : |

220 FOR J = 1 TO M.

230 FR'NT TAB (5) “COLUMN” ; .l

38833



NPUT A (I, J) 1 IFTYP = 1 THEN A (1)) = — A (I,4).
0 '

zgz JRINT "ENTER CONSTANT VALIJE OF CONSTRAINT B (1,1)
g OF ROW ": ': ‘
0 NPUT B (1) IF TYP = 2 THEN B (11) =— B (11}

0 NEXT 1 : CLS.

<0 PRINT "ENTER COEFFICIENTS OF OBJECTIVE FUNCTION
c(d) "

mg FORJ = 1TO M

220 PRINT TAB (5) “COLUM" : | :

20 INPUT C (1.3) : NEXT J.

) FOR I =1TON:XR (I) = M + | : NEXT J.

% FORYU = TTO M : X€ (J) = J: NEXT J.

30 CLS.

370 PRINT “PERFORMED INITIAL TABLE “ T = 0.

380 IF TYP = t THEN GOSUB 1240.

390 ON S GOSUB 680. 740.

400 1§ S = 1 AND BIG = O THEN PRINT : PRINT “THE GPTIMUM
SOLUTION IS - " : PRINT : GO.

480
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APPENDIX A/2
LINEAR PROGRAMMING (Cont.)
(PROG. IN BASIC)

19 )F S=2 BIG =0 THEN PRINT : PRINT “THE OPTIMUM
SOLUTION (S : " : PRINT : GOTO

430

420 ON S GOSUR 800,880.

43C XR (L) = XC (K) = M+ L,

440 GOSUB 690.

&S T =T+ 1. |

450 PRINT “PERFORMED TABLE NO, : ” : T

470 GOTO 380.

420 PRINT "“THE FINAL SOLUTION MATRIX IS AS FOLLOWS

490 FORJ = 1 TO M.

500 PRINT USING “ . “:C (19) :

E10 NEXT J.

520 FRINT : PRINT

520 FOR1 = 1 TON

B4C FORJ = 1 TO M.

55C PRINT USING . "3 A (L)) ;

560 NEXT J.

570 PRINT

580 NEXT |

590 PRINT : PRINT

60C FRINT “THE VALUES OF THE OPTIMUM SOLUTION ARE

610 FrORI = 1TON

0z0 PRINT “X” ; XR (1) ; " = " ; B (1,1).

220 NEXT |

640 FRINT

650 PRINT “THE OPTIMUM VALUE OF THE CBJECTIVE IS ="
Z (0,0).



0 END:
¢0 PEM
' ZATION

¢80 giIG = O

600 FORJ = 1 TO M

mo IFC(1J)  BIGTHEN BIG = C (1,J) : K = J
a0 NEXT J

CHECKING THE PIVOT COLUMN IN MAXIMI-

720 RETURN

730 REM —— CHECKING. THE PIOVOT ROW |IN MINIMIZA""ON
240 BIG = O

750 FOR 1 = 1 TO N Tl

%0 IF B (1,1) BIG THEN BIG. =,B (L1).:-L = |

770 NEXT | g -

780 RETURN - '-

730 REM —— CHFCKING T'-!E PIVCT ROW IN MAXIMIZATIO'\J-

g0C BIG = 10 20
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APPENDIX A/3
LINEAR PROGRAMMING (Cont.)
(PROG. IN BASIC)

816G FOR 1 = 1 TO N -

S20 IF A (LK) = O OR B (L1) = O THEN 850

330 RAT = — B (1,1)/A (1K)

240 IF RAT BIG THEN BIG = RAT : L =

850 NEXT I

860 RETURN

§70 REM CHECKING THE PIVOT, COLUMN IN MIiNIMI
ZATION - .

S80 BIG = 10 20

390 FORJ = 1TOM

950 IF A (LJ) = O ORC (1,J)
916 RAT = C (1,J)/A {LJ) "
820 IF RAT BIG THEN BIG = RAT : K = I
¢30 NEXT J |

94C RETURN

950 PEM PERFORMING THE NEW TABLE
260 PIV = A (LK)

970 A (LK) = 1/PIV

680 E (L1) = — B (L1)/PIV

99C C (1,K) = C (1.K)/PIV

1000 FORJ = 1 TOM

101C IF J = K THEM 1030

1020 A (LJ) = — A (LJ)/PIV

= O THEN 930

1030 NEXT J
1640 FOR | = 1 TO N j
105G IF § = L THEN 1070

1060 A (1K) = A (LK)/PWV
1670 NEXT |



(0RC FY = A (LK)
1090 Z (0,0) = Z (0,0) + 8 (L1) * C (1,K)/FX
100 FOR J=1TOM
.10 FJ = K THEN 1130
020 € (1) = C (1J) + A(LJ) * C (1K}/FX
1130 NEXT J
140 FOR 1 = 1 TO N
1170 FORJ = 1TO M
1150 IF | = L THEN 1210
160 B (1Y) = B (11) + A (1K) * & (L1)/FX
1180 IF J = K THEN 1200
1190 A (1LJ) = A (LJ) + A (1K) * A (LJ}/FX
120 NEXT J
1210 NEXT |
1220 RETURN
1230 REM SOLVING AGAINEST DEGENERACY AND
NEGATIVE SOLUTIONS '
124C GIB = O
1250 FOR = 1 TO N f
4260 IF B (11) GIBTHEN S = 2 -'50TO 1300
1270 IF B (1.1) = GIB THEN'B (L1) == 100001
1280 S = TYP
1300 RETURN
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APPENDIX B/1
4hall daydl
LINEAR PROGRAMMING
(€ Jo¥V Guhaill Jaiomndii )

( FIRST CASE RUN )

RUN

LINEAR PROGRAMMING
BY
REVISED SIMPLEX METHOD

WRITTEN BY
DR. ELSAYED A. DEBIAN

THIS PROGRAM SOLVES FOR :
(1) Maximization Problems.
(2) Minimization Problems.

ENTER TYPE OF YOUR PROBLEM 1 OR 2 7 2

ENTER NO. OF VARIABLES M AND NO. OF CONSTRAINTS
N 733

ENTER COEFFICIENTS OF CONSTRAINT A (1J) OF ROW 1
COLUMN 1 2 1

COLUMN 2 7 -5
COLUMN 3 7 0

ENTER CONSTANT VALUE OF CONSTRAINT B (1,)) OF ROW
I 7 1303

ENTER COEFFICIENTS OF CONSTRINT A (LJ) OF ROW 2
COLUMN 1 7 O

COLUMN 2 7 1
COLUMN 3 7 -15



R cONSTANT VALUE OF CONSTRAINT B (I,1) OF ROW
N5 7 1800

R COEFFICIENTS OF CONSTRANT A (LJ) OF ROW 3

COLUMN 2 7 0
COLUMN 3 7 1

NTER CONSTANT VALUE OF CONSTRAINT B (I,1) OF ROW
3 7 M0,

2

eNTER COEFFICIENTS OF OBJECTIVE FUNCTION
¢ (1J) : RO 1123478924
COLUMN 1 7 0133 -

COLUMN 2 7..1-
COLUMN3 7 .01

PERFORMED INITIAL TABLE
PERFORMED TABLE NO. : 1
PERFORMED TABLE NO. : 2
PERFORMED TABLE NO, -3 |
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LINEAR PROGRAMMING (Cont.)

(€ Jo¥! ki) Jaheeslli )

( FIRST CASE RUN )

APPENDIX B/2

THE OPTIMUM SOLUTION IS :

THE FINAL SOLUTION MATRIX IS AS FOLLOWS

0-04 0-12 0-08
1-06 053 0-08
0-13 106 0-16
0-85 0-43 1-06

THE VALUES OF THE OPTIMUM SOLUTION ARE _
X 1 = 3234.043 -

X 2 = 3868-085

X 3 = 13787-24

THE OPTIMUM VALUE OF THE OBJECTIVE FUNCTION IS
= 567-6936 OK ;
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LINEAR PROGRAMMING " (Cont.)

C Ja¥) Gaubill Y i )
( FIRST CASE RUN )

RUN

LINEAR PROGRAMMING
- BY
REVISED SIMPLEX METHOD

| WRITTEN BY .
DR. ELSAYED A. DEBIAN

THIS PROGRAM SOLVES FOR :
(1) MAXIMIZATION PROBLEMS.
(2) MINIMIZATION PROBLEMS.

ENTER TYPE OF YOUR PROBLEM 1 OR 2 7 1

ENTER' NO. OF 'VARIABLES M AND NO. OF CONSTRAINTS
N 733 AO BEes-T3e

ENTER COEFFICIENTS OF CONSTRAINT A (1J) OF ROW 1
COLUMN 1 7 1

COLUMN 2 7 0
COLUMN 3 7 -8

ENTER CONSTANT VALUE OF CONSTRAINT B (1Y OF ROW
1 7 .0133

ENTER COEFFICIENTS OF CONSTRAINT A (1J) OF ROW 2
COLUMN 1 7 .5

COLUMN 2 7 1
COLUMN 3 7 o

-



- YOV ==

ENTER CONSTANT VALUE OF CONSTRAINT B (L1) OF Ry
2 7 ~TTA

ENTER COEFFICIEENS OF CONSTRAINT A (lJ) OF ROW 3

COLUMN 1 7 0
COLUMN 2 7 -1b
COLUMN 3 7 1

ENTER CONSTANT VALUE OF CONSTRAINT B (I,1) OF ROw
3 7 -0

ENTER COEFFICIENTS OF OBJECTIVE FUNCTION C (1,J) :
COLUMN 1 7 1300
COLUMN 2 7 1800
COLUMN 3 7 11200

PERFORMED INNTIAL TABLE

PERFORMED TABLE NO. : 1

FERFORMED TABLE NO. : 2

PERFORMED TABLE NO. : 3
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INEAR PROGRAMMING (Cont.)

CJodV Gubill o %))
( FIRST CASE RUN )

THE OPTIMUM SOLUTION IS :

THE FINAL SOLUTION MATRIX IS AS FOLLOWS
— 3234-04 — 3868-09 — 13787-24

-- 106 — 0:13 — 0-85

— 0-53 — 1-06 — 0-43

- 0-08 — 0-61 — 1-06

THE VALUES OF THE OPTIMUM SOLUTION ARE ...
¥ 1 = 3542553 E—02

¥ 2 = 1177128

X 3 = 2.765692 E—02

THE OPTIMUM VALUE OF THE OBJECTIVE FUNCTION: IS
= 567-2936 OK
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LINEAR PROGRAMMING
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( SECOND CASE RUN )

APPENDIX C/

RUN

LINEAR PROGRAMMING
BY
REVISED SIMPLEX METHOD

WRITTEN BY
DR. ELSAYED A. DEBIAN

THIS PROGRAM SOLVES FOR :
(1) MAXIMIZATION PROBLEMS.
(2) MINIMIZATION PROBLEMS.

ENTER TYPE OF YOUR PROBLEM 1 OR 2 7 2
ENTER NO..OF VARIABLES M AND NO. OF CONSTRAINTS N

7 46

ENTER COEFFICIENTS OF CONSTRAINT A (IJ) OF ROW 1

COLUMN 1 7 1

COLUMN 2 7 2 4
COLUMN 3 7 -3

COLUMN 4 7 &

ENTER CONSTANT VALUUE OF CONSTRAINT B (I,1) OF ROW
1 7 80

ENTER COEFFICIENTS OF CONSTRAINT A (IJ) OF ROW 2

COLUMN 1 7 -2
COLUMN 2 7 -5



COLUMN 4 7 -1

eNTER CONSTANT VALUUE OF CONSTRAINT B (1,1) OF ROWY
2 7 0 SD

eNTER COEFFICIENTS OF CONSTRAINT A (I,J) OF ROW 3_
COLUMN 1 7 41

COLUMN 2 7 0
COLUMN 3 7 2
COLUMN 4 7 -3

ENTER CONSTANT VALUUE OF CONSTRAINT B (I,1) OF ROW
3 7 70 ;

ENTER COEFFICIENTS OF CONSTRAINT A (LJ) OF ROVY 4
COLUMN 1 7 11

COLUMN 2 7 -2
COLUMN 3 7 3
COLUMN 4 7

4

ENTER CONSTANT VALUUE OF CONSTRAINT B (1) OF ROW
4 7 .80
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Y/a Jab
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LINEAR PROGRAMMING (Cont)

(AU Baakaill Jaa—li )
{ FIRST CASE RUN )

ENTER COEFFICIENTS OF CONSTRAINT A (1,J) OF ROW &

COLUMN
COLUMN
COLUMN
COLUMN

1

2
3
3

7
7

2

5
-1
-1

ENTER CONSTANT VALUE OF CONSTRAINT B (I,1) OF ROwW

5 7

0

ENTER COEFFICIENTS OF CONSTRAINT A (LJ) OF RUW"

COLUMN
COLUMN
COLUMN
COLUMN

PWN

?

Y IS N |

1
0 i«
-2 . ®
3

ENTER CONSTANT VALUE OF CONSTRAINT B (1,1) ‘OF ROW

6 ?

-70

FNTER COEFFICIENTS OF OBJECTIVE FUNCTION C (1,J):

COLUMN

1

? 3

COLUMN 2 ? 1
COLUMN 3 ? 4
COLUMN 4 ? 2

PERFORMED INITIAL TABLE

PERFORMED TABLE NO. : 1
PERFORMED TABLE NO. : 2
PERFORMED TABLE NO. : 3



PERFORMED TABLE NO. : 4
PERFORMED TABLE NO. - 5

4 OPTIMUM  SOLUTION IS :
+E FINAL SOLUTION MATRIX IS AS FOLLOWS

;.00 6-00 0--00 22-00
..33 0-67—0-67 0-67

0.00 0-00—1-00 0-00
7.00 1-00 0-00 4-00
5-00—1-00 0-00 O-00
0-00 0-00 0-00—1-00
4.3 0-67 0-33 2-67

THE VALUES OF THE OPTIMUM SOLUTION ARE __
2 = 100

X
b0 o w N
I
@ oo g®o

"ME OPTIMUM VALUE . OF -THE. DBJECTIVE . FUNCTION IS =480.
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APPENDIX C/3

RUN

LINEAR PROGRAMMING
BY
REVISED SIMPLEX METHOD

WRITTEN BY
DR. ELSAYED A. DEBIAN

THIS PROGRAM SOLVES FOR :

(1) MAXIMIZATION PROBLEMS
(2). MINIMIZATION PROBLEMS.

ENTER TYPE OF YOUR PROBLEM 1 OR 2 ? 1

ENTER NO. OF VARIABLES M AND NO. OF CONSTRAINTS
N ?64

EMTER COEFFICIENTS OF CONSTRAINT A (1,J) OF ROW 1

COLUMN 1 ? 1
COLUMN 2 ? -2
COLUMN 3 ? A1
COLUMN 4 ? -4
COLUMN 5 ? 2
COLUMN 6 ? 1

ENTER CONSTANT VALUE OF CONSTRAINT B (1y 123

it



COLUMN
COLUMN
COLUMN
OCLUMN

eNTER COEFFICIENTS OF CONSTRAINT A (I,J) OF ROW 2

1 . ¥ 2
2 ? -5
37?0

4 2.2

COLUMN 4 ? 5
COLUMN 6 ? 0

ENTER CONSTANT VALUE OF CONSTRAINT B (I,1) OF ROW
2 7 1

ENTER COEFFICIENTS OF CONSTRAINT A (1,J) OF ROW 3

COLUMN 1 ? 3
COLUMN 2 ? 1
COLUMN 3 ? 2
"COLUMN 4 ? 3
COLUMN 5 ? -1
COLUMN 6 ? -2

ENTER CONSTANT VALUE OF CONSTRAINT B (I,1) OF ROW
3 ? 4
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APPENDIX C/4

ENTER COEFFICIENTS OF CONSTRAINT A (IJ) OF ROW 4

COLUMN 1 ? 4
COLUMN 2 ? -1
COLUMN 3 ? -2
COLUMN 3 ? -4
COLUMN 5 ? 1
COLUMN 6 ? 3

ENTER CONSTANT VALUE OF CONSTRAINT B (I,1) OF ROW

4 ? 2

ENTER COEFFICIENTS OF OBJECTIVE FUNCTION C (1J) :

COLUMN 1 ? 80
COLUMN 2 ? O
COLUMN 3 ? 70
COLUMN 4 ? -80
COLUMN 5 ? O
COLUMN 6 ? -70

PERFORMED INITIAL TABLE

PERFORMED TABLE NO. 1
PERFORMED TABLE NO. 2
PERFORMED TABLE NO. : 3
FERFORMED TABLE NO. 4

THE OPTIMUM SOLUTION IS



i FINAL SOLUTION MATRIX IS AS For ows
_199- — 30-00 —80-00 0-00 0.0 . 39. 00"

/1.33-—4-33——7-00 0-00 0-00~4.33
_-67—0-67—1-00 1.00 0-00—0.g7
_(0-67—2-67—4-00 0-00 1-00—2.g7

0-67 0-67 0-00 0-00 0-00—0-33

- VALUES OF ¢
fHE VALUES OF THE OPTIMUM SOLUTION ARE

x 1 = 41-00004
o 6 - 000007
v 2 = 22-00003
© 6 3 -33786 E—06

THE OPTIMUM VALUE OF THE OBJECTIVE FUNCTION IS
= 480 - 0003

oK



