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Software Development of Generalized Linear/Goal Programming
for Microcomputer

QUutsigl A

0

A% g o
A ZH _;Tli__***
o] %_1 E_]_l,] X ¥

Abstract

The propose of this stu,dy is to present a generalized linear/goal programming software, which has
been developed to run on microcomputers with at least 512K bytes of memory. The main characteris-
tics of our algorithm for solving LP/GP problems are outlined as follows: First, it uses the re-
vised simplex algorithm, which is the most efficient computational procedure for computers, Se-
cond, it employs the sparse matrix technique to overcome the limited memory of microcomputers.
Last, it uses the modified product form of inverse (MPFI) to reduce round-off errors. The test
runs with our code written in FORTRAN show that it can be used as an effective tool for sol-

ving linear/goal programming problems of considerable size,
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& 7hed & o€ W4 % nonbasicl423le] 09
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© FCFS Pivot Rule® #4471 & wy g 2144}
ok 2o, A3 29 “cycling” @ Abo] Yofud
7hsAdel EMstue, a2d HALS dulslr) 9
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o= ¥4 ¢ Maximum Pivot Ruleg thz o} &3}
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LP =& GP Package®-& vw)maliu] 9o 7}
7 %’301 He AL 270 AT 4+ g A
o azist sy Aars ol autel wjmel 7|
ToR2E HA, Harodeyg Hs4ge s, 9
Hate A4l A, A& 29 fo|y. A
2o ARgubdel @ £ Sol Qi
(10). <X 2)& oy Bl-u-‘%fﬂl utel 7| & 4
Packages& A3 F& Aol & o704 7“
LGPME #7t2 €°3|“"% Aol

71€2 Packagest wv|m3lr] $s}o] LGPM S
256K8o2 Adtsto] wlmgk A3, ALEEA (Post-
Optimality Analysis) o]t} E 58 #|of4] —of &

-9 Ad mE 8g, zelm Aokl g ‘ﬁﬂ
2 EAE Aok — o] H oA HPox R ul, o

fo=)
84,

2lgt b2 dog LGPME &6 jAshozy
o3 ®9kE 4+ 918 Aoltl, LGPMo| #Hgd

T e FA9 27]% & Package Bt} o] Aoy,
2 vl m el A AL w|Ls)ot,
o] Azl gloj4lE L single precision o] ut
LGPMo| v] $-4-3}c},
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(E 2) 7122 Package? LGPM2}e| H|il (& & : R. Sharda, 1984)

Pack LP88 LP83 Super BEST - PLAN| LPMast Qurs
ackage LINDO / PC Ster 1 (LGPM)
Price $99 $795 $ 795 $ 1000 $795 -
Maximum Size 255 % 2555 340 %513 120 x< 300 200 X 500 500 X 1000 400 X 900
Precision double double single single single single
Spreadsheet e
Compatibility no yes yes yes no yes
Special
Constraints yes no no yes no no
Sensitivity
Analysis yes no yes yes no no
Tutorial no yes yes no yes yes
gln Az 29 ohi3 2o
V. LGPMS| 74
6.1.LP/GP 2H|
szaae s Frzoads 1649 ¥z
asoz FAslel Yok Fraz oA oA = Lexico-graphically minimize
2o Ao 17] 2 25 HARE golEol a= (N1, N2)
L uugoag Yed, 27AFHE BRE 2 s t. 7X1+3 X2+7 X3+N1—P1=17 . CONST 1
2oz ,4754‘5}]_3_ wAss e aas Az 4 X1+2 X242 X3+N2—P2=8 . CONST 2
s A7lch 7 $xzoae dde g 2o 6 X1+1 X2+4 X3 <7 : CONST3
1. INIT =2 Aol g 27 %o 4 X1+2 X2+2 X3 <6 : CONSTH4
2 RED #Az2 99 1X1 <1 : CONSTS5
3. STS <aatzel ate EaAjojis &ald} 1X2 <1 :CONST®6
o] ¢ 1X3 <1 :CONST?7
4. BFS1 Slack ¥4 =¥ Surplis ¥4 =4 X1, X2, X3, N1, N2, P1, P2 >0
5. BFS2 Basic Feasible Solution-g &
6. DUAL Dual Simplex 43 X1 X2 X3 N1 N2 Pl P2 RHS
7. BOS & Ao =21 Obj. 1 1
8. XCK &9 a2 4 Obj. 2 1
9. VER Reinversion 3 CONST1 7 3 7 1 -1 17
10. GET Dual Price A4t CONST 2 4 2 2 1 -1 = 8
11. DEL Reduced Cost A4t CONST3 6 1 4 < 7
12. FCFS Entering W4 A€ CONST 4 4 2 2 < 6
13. JMY Entering Column Generation CONST 5 1 < 1
14. ROW Leaving 4 AH CONST 6 1 < 1
15. PIV  Pivoting 3 CONST 7 1 < 1
16, WRT #=sl, 24t § 2% duel 53
6.2.208X=
VI. ALSO
BEGN PROJECT
o]7|4 = AA LP/GP $4% LGPMez sz  SIZE 2 77
3 AneE 352 dx. LP/GPEA, J3#ts, 1 OBJ. MIN




* Ob;. 1

* Obj. 2

END

RHS R. H. S.

* CONST 1

* CONST 2

* CONST 3

* CONST 4

* CONST 5

* CONST 6

* CONST 7
END

MATRIX

* 1 2 X1
* 1 3 X1
* 1 4 X1
* 1 5 X1
* 1 6 X1
* 2 2 X2
* 2 3 X2
* 2 4 X2
* 2 5 X2
* 2 7 X2
* 3 2 X3
* 3 3 X3
* 3 4 X3
* 3 5 X3
* 3 8 X3
* 4 0 N1
* 4 2 N1
* 5 1 N2
* 5 3 N2
* 6 2 Pl
* 7 3 P2
END

SOLV

ENDATA

6.3.LGPM =8

A) LGPM

Linear/Goal Progamming for Microcomputers

0

17. 0000
8. 0000
7.0000
6. 0000
1. 0000
1. 0000
1. 0000

CONST
CONST
CONST
CONST
CONST
CONST
CONST
CONST
CONST
CONST
CONST
CONST
CONST
CONST
CONST
Obj. 1
CONST 1
Obj. 2
CONST 2

N oA WN O R W G R WN

CONST 1 —1.0000

Output File

(. OUT) : PROJECT. OUT

6.4. 23 £

L.GPM EXECUTION

% % k OPTIMAL SOLUTION * % %

CONST 2 —1. 0000

Version 1.00 (C) Copyright 1985, 1986

Dept. of Management Science in KAIST

ITERATIONS = 5
PIVOTINGS - 5
REINVERSIONS = 0
OBJECTIVE 1 : Obj. 1 4.66667
OBJECTIVE 2:0bj. 2 = 2.66667
CONSTRAINTS
NOROW.NAME| ACTIVITY | R.H. S. |DUAL PRICE
7 0000 | 10bi1 4.66667 00000 00000
Loooo | 20bi2 2.66667 00000 1.00000
6.0000 |3 CONST 1| 17.00000 | 17.00000 00000
40000 |t CONST 2| 8.00000 8.00000 | ~1.00000
oo |5 CONST 3| 7.00000 7.00000 66667
6 CONST 4| 5.33333 6.00000 00000
30000 7 CONST 5 . 33333 1.00000 . 00000
2.0000 g consT 6| 1.00000 1.00000 1.33333
L0000 g consT 7| 1.00000 1.00000 | - 66667
2. 0000
10000 &0 umNs
7.0000 OBJECTIVE 1: Obj. 1 = 4.66667
2. 0000
40000 | NO.COL NAME[ VALUE [TRUE COST| REDUCED COST
2 0000 1 X1 33333 | 00000 00000
0000 2 X2 1.00000 | 00000 . 00000
= 0000 3 X3 1.00000 | 00000 00000
4 N1 4.66667 | 1.00000 00000
1.0000 5 N2 2.66667 | 00000 00000
10000 6 Pl .00000 | 00000 1.00000
1. 0000 7 P2 L0000 | 00000 00000
OBJECTIVE 2: Obj. 2 — 2.66667
NO.COL. NAME | VALUE | TRUE COST] REDUCED COST
1 X1 33333 | 00000 00000
2 X2 1.00000 | 00000 00000
3 X3 1.00000 . 00000 . 00000
4 N1 4.66667 | 00000 00000
5 N2 2.66667 | 1.00000 00000
6 Pl 00000 | 00000 00000
7 P2 00000 | 00000 1.00000

Input Data File (( LPD) : PROJECT. LPD

RO 451705




V. 28 &

2 o] Foj|A] Mesl LGPM (Linear/Goal Progr-
amming for Microcomputer)2 FORTRAN <lol2
z2adyslgien, IBM PC/XT ®+& °|o 23
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. LGPME& LPZ£ objectiver} stal 74 -2 GP
2 pFgdozA Ae® &£ don, #HAE 4+ 3
+ LP/GP %4l 278 89, #Hdg W49 <+
1,400 7}, 2o AkAle] 4 70070, Hell 0°] obd
@ Atg e 4 10,0007, 22 MPFIol4 w45}
£ 2d 0ol obd 4= 4 20,0007 Folrt

LGPM code 7jitoll= & 79 Mz A<l
MPFI, Reinversion ¥%, Sparse Matrix Technique,
FCFS Pivot Rule 59 Alz$ ag3q 7IYEg
A8t od ek,

LGPML g Aie & A3 GP =+ LP Pa-
ckgeoll wldte] 1 Ao AA HHei A gow,
vlo]l 227 FE £ol|7] Wl ARt "HelskAl o]
£33 5 Jdg®at ofy} AAAAE 2 58
BojFct

ol2| gt mfola2 A FE &

[

B} & £z Edlo] s} Sbs o
dubell A 414 #8424 312

ng, ¢eos OR/A

Aohet 7Y e A4 vjolazAFHE LnEd
ofol dig AT W Aol uehA Aoz Ard

o g3 rles sduc BEFeln Az oy
2 Awgozd g 74 E sk
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