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* Example from Problem 8.26 in "Engineering Optimization” by



* Reklaitis, Ravindran and Ragsdell (1983)

%

VARIABLES X1, X2, X3, Z;
POSITIVE VARIABLES X1, X2, X3;

EQUATIONS CON1, CON2, CON3, OBJ;

CONI.. X2 - X3 =G= 0;

CONZ.. X1-X3 =G= 0;

CONGS.. X1 - X2#x2 + X1%X2 - 4 =E= 0;

OB]J.. Z =E= SQR (X1) + SQR (X2) + SQR(X3);

* Upper bounds

X1.UP = 5
X2.UP = 3;
X3.UP = 3

* Initial point

X1L = 4
X2L =2
X3L = 2;

MODEL TEST / ALL / ;

OPTION LIMROW = 0;
OPTION LIMCOL = 05

SOLVE TEST USING NLP MINIMIZING Z;

GAMSOI A 71538k & 7] =349 &3

flo

o}

dlo
_\"L_ll
i
)



GAMS o S48 olA 7 8] 27 =7s #alg 714 A HHs 2zE 9o
= g 2o

LP : BDMLP

MIP, RMIP : ZOOM

NLP, RMINLP : MINOS 5.3
MINLP : DICOPT ++

BDMLP & ©AHE AM&ste] A3 AYH S Frh. ZOOM & GAFH Y &4 SAHS
o] &35t &3 A4 AE AFYHS Fob. MINOS 532 Lagrange 57 24 F4 A
ARMS ARgste]l HAdE AYHES Foh o] WS wbek Aok B4 ghart AdYdold
Aol "k, 283 DICOPT++ += HAY &3 A Agwed diste] E3 g7t §

oo 19

A2 9 3] £7E A8dn god, 4S50, LPF F W BOMLP U Z00ME 4
‘75

qAE E7] & dHEHLdS APA7IH (GAMS TESTE R =0 dHsta g 7]

|
2 A 9e F HolAe e 2259 TESTLSTE 9t

Este] A R @A ZelA 368 AL dEFAD FASE e B4
Azl gk A A57F FAEAT (5, W5 00y, x,, xg, 20T 03 A
A BAS) HAE 2P GAMSZE dA1AQ nEALS AEPS A nE #d
gio] AgETh & ] @okdllE BATNS Angh Z=721777 A vl AE 2P 1
S4 =i HAgo] WAHASS dA A ALg ol AL AZko] 1648% i A
gtk E e A

Aol ek AFAek A AREAF A oA 117-1219] e

A3 Wgo] tE Awr UdEt. LEVELo|gtn WHE Ao Folxl ol
AA AdE Adtelrt. S5 x,=2.526, x,=0.916, x3=0, Z=7.218 °Ith
LOWER, UPPER #}iL A2 eFekptyt e aks WEb il MARGINAL €2 Ao

= TC - o

0%
N

-

4 WX Lagrange < =T

ek 55 Al WAl Ak (CON3)=
2.637 <UE] o] 72 o] A|ekao] &5}y
TEST.LST

GAMS 2.25.082 386/486 DOS 05/07/99 10:11:12 PAGE
Test Problem



© 0 N O O

* Example from Problem 8.26 in "Engineering Optimization” by

*  Reklaitis,
X
VARIABLES X1, X2, X3, Z;
POSITIVE VARIABLES X1, X2, X3;

Ravindran and Ragsdell

(1983)

10

11 EQUATIONS CONI1, CONZ, CON3, OBJ;

12

13 CONI.. X2 - X3 =G= 0;

14 CON2Z.. X1-X3 =G= 0;

15 CONBS.. X1 - X2#x2 + X1%X2 - 4 =E= 0;

16 OB].. Z =E= SQR (X1) + SQR (X2) + SQR(X3);
17

18 * Upper bounds
19 X1.UP = 5;
20 X2.UP = 3;

21 X3.UP = 3;
22

23 * Initial point
24

25 X1L = 4
26 X2.L = 2
27 X3L = 2;
28

29 MODEL TEST / ALL /

30
31 OPTION LIMROW = 0;
32 OPTION LIMCOL = 0;
33

34 SOLVE TEST USING NLP MINIMIZING Z;

35

COMPILATION TIME =
GAMS 2.25.082 386/486 DOS
Test Problem
Model Statistics

0.000 SECONDS

VERID MW2-25-082
05/07/99 10:11:12 PAGE

SOLVE TEST USING NLP FROM LINE 34



MODEL STATISTICS

BLOCKS OF EQUATIONS 4 SINGLE EQUATIONS 4
BLOCKS OF VARIABLES 4 SINGLE VARIABLES

NON ZERO ELEMENTS 10 NON LINEAR N-Z 5
DERIVATIVE POOL 6 CONSTANT POOL 8
CODE LENGTH 57

GENERATION TIME 0.000 SECONDS

EXECUTION TIME = 0.060 SECONDS VERID MW2-25-082
GAMS 2.25.082 386/486 DOS 05/07/99 10:11:12 PAGE
Test Problem

Solution Report SOLVE TEST USING NLP FROM LINE 34

SOLVE SUMMARY
MODEL  TEST OBJECTIVE Z
TYPE NLP DIRECTION MINIMIZE
SOLVER MINOS5 FROM LINE 34

sk SOLVER STATUS 1 NORMAL COMPLETION

wer MODEL STATUS 2 LOCALLY OPTIMAL

wxi OBJECTIVE VALUE 12177

RESOURCE USAGE, LIMIT 0.110 1000.000

ITERATION COUNT, LIMIT 15 1000

EVALUATION ERRORS 0 0
MINOS 5.3 (Nov 1990) Ver: 225-386-02

B. A. Murtagh, University of New South Wales

and
P. E. Gill, W. Murray, M. A. Saunders and M. H. Wright

Systems Optimization Laboratory, Stanford University.



Work space allocated

- 0.04 Mb

EXIT -- OPTIMAL SOLUTION FOUND

MAJOR ITNS, LIMIT 7 200
FUNOBJ, FUNCON CALLS 34 34
SUPERBASICS 1
INTERPRETER USAGE 0.00
NORM RG / NORM PI 9.678E-10
LOWER LEVEL UPPER MARGINAL
-——— EQU CONI1 0.916 +INF
-—— EQU CON2 2.526 +INF
-—— EQU CON3 4.000 4.000 4.000 2.637
-——— EQU OBJ 1.000
LOWER LEVEL UPPER MARGINAL
--—— VAR X1 2.526 5.000
-——= VAR X2 0.916 3.000 EPS
--—— VAR X3 . . 3.000 EPS
-—— VAR Z -INF 7.218 +INF
s REPORT SUMMARY 0 NONOPT

0 INFEASIBLE
0 UNBOUNDED
0 ERRORS
GAMS 2.25.082 386/486 DOS
Test Problem
Solution Report

05/07/99 10:11:12 PAGE

SOLVE TEST USING NLP FROM LINE 34

EXECUTION TIME

0.000 SECONDS VERID MW2-25-082
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SUM ( index of summation, terms in sum )
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HEAT.GMS

*  Asignment problem for heat exchangers from pp . 409-410 in

* "Optimization of Chemical Processes” by Edgar and Himmelblau

SETS
I streams /A B, C D/
] exchangers / 1=4 / ;

TABLE C (I,7]) Cost of assigning stream ; to exchanger ;

1 2 3 4

94 1 54 68
B 74 10 88 82

g w3r] 1 g wgkr] 2 g w7 3 g wgr] 4

T TE A 94 1 54 62
>4 35 B 74 10 88 82
TH 35 C 73 88 8 76
R = D) 11 74 81 21
C 73 88 8 76
D 11 74 81 21 ;

VARIABLES X(I,J]), Z ;
BINARY VARIABLES X(I,]J) ;



EQUATIONS ASSI(J) , ASSJ(D , OB] ;

ASSI(]).. SUM(CI, X(I,J))=E=1;

ASSJ).. SUM(J,X(I,J))=E=1;

OB]J.. Z =E= SUM( (I,]J), CAD=X(I,J));
MODEL HEAT / ALL / ;

OPTION LIMROW = 0 ;

OPTION LIMCOL = 0 ;

OPTION SOLPRINT = OFF;

SOLVE HEAT USING MIP MINIMIZING Z ;

DISPLAY XL, ZL ;



