Solving integer/binary problems using Maple:

Susie Lee (Susie Lee@brown.edu)

Let’s look at the Southwestern Airways problem on p.485. Solving it using the Maple codes

below gets us the correct answer presented in the textbook:

> with(Optimization ) :

>
CS = {x[1]+ x[4]+x[7]+x[10] = 1, x[2]+ x[5] + x[8]
+x[11]>1, X[3]+X[6]+X[9]+X[12]21, x[4]
+ x[7]+ x[9]+ x[10] + x[12] > 1, x[1]+ x[6] + x[10]
+x[11]>1, x[4]+X[5]+X[9]21, x[7] + x[8]
+ x[10]+ x[11]+ x[12] > 1, x[2]+ x[4] + x[5] + x[9]
>1, x[5]+x[8]+x[11]=>1, x[3]+ x[7]+ x[8]
+x[12]>1, x[6]+ x[9]+ x[10]+ x[11] + x[12] > 1
sum(x[1], 1=1..12)=3};
CSZ={1£X +x, + X, + Xy, 1<x o X+ xg + x . 1£x3
+ X5+ Xy + X 1<X + X5t X0 T X ISX4+X5
Xg, 1£X2+X4+X5+x9, 1£X3+x7+X8+x12, 1
SX5+X8+XH, 1£X4+X7+x9+X10+X12, 1£X6
+ Xg T X g T X T X, 1£X7+X8+X10+X11+X12,X1
+X2+X3+X4+X5+X6+X7+X8+X9+X10+X11+X12
=3}
> g =2xx[1]+ 3*x[2]+4*x[3]+6*x[4] + 7*x[5]+ 5
#x[6] 4+ 7T*x[7]+8*x[8] + 9*x[9] + 9*x[10] + 8
xx[11] 4+ 9=*x[12];

z =2 X1+3 X2+4 X3+6 X4+7 X5+5 X6+7 x7+8 Xg

+9 X9+9 X10+8 X11+9 X9

> Minimize (z, CS, assume—bmary),
[18, [Xl— ) X, =
=0, X3=O, Xg =0, x

9= 0, X3, = 1]

0, 10=O,X2=O,

x-=1,x,=0, x
o)
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