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9.2-1:

Max Z=3x, + 2zs + 223 + x4 + 3z5 + 315 + 27, subject to:

Ty +x3tas+Tr =4

oyt zy g+t =2

Zo+tzytzg =1

zy+zo+txy+zy+Tptrg e =5

3y + 20+ 2z5 424+ 3g + 3z + 327 > 10

331 + T3+ 3.’53 +3I; + 33:5 + zg + 2.‘27 2 10

I +3.’E2 + 2.’!.‘3 +32.1 =+ 3$5 -+ 2235 -+ 2.’57 > 10

Tg+T3 <1

—Eq —.’.."'5+2 < 2y

z <22y

Tg+ I3 = 1 "_ /

Zy, £2,..,27, yare all 0 or 1 variables, A

If z; = 1, the player is a starter. Otherwise, he is not.

9.2-2:
Let 4, ya, ¥y tepresent site 1, 2, 3 respectively.
Min Z=100000y, + 20z; + 60000ys + 30z+ + 40000ya + 40zx,, subject to:

0.4z + 0.25zq + 0.2z3 > 80000 W

0.3z + 0222 +0.25z3 2 50000 AW i /M < 200000 Y
z1 < My Q}R\% X

miMu W X $ 3120000 Y2
x3 < My

Y1, 12, ¥a are all 0 or 1 variables. , za, 23 = 0. X3 54”0000\‘15

If ; = 1, the site is used to build stations, Otherwise, it is not. z; represent the ton of water being treated
under ecach site 1, 2, 3,

8.2-3:

Let y;, ys represent whether to produce product 1 and 2. Let z),xo represent the amount of product 1 and
product 2 produced.

Max Z=2z; + 5z» — 10y; — 20y, subject to:

3z +6x2 <120,

zy < 40y,

Za = 20y,

%, y2 are 0 or 1 variables. x;, 22 > 0. 2

If y; = 1, then product i is produced. Otherise; it is not.

9.2-4:
When za + 23 = 2, we want x; = 1.
We add constraint: zo 4+ 23 — 1 < 24, with zg,:r:;;,/r; =0, 1.

N
9.3-1:

Solving the IP '/elaxa.tion problem as subproblem 1, we get:
T =35 22 = 1.5, Z =Q0'5.

Now we divide the problem up based on z;:

Subproblem 2: subproblem 14z, < 3;

Subproblem 3: subproblem 14z, > 4;

Solving subproblem 2, we get ) =3, z0 =2, Z =19,

And solving subproblem 3, we get z; =4, 2o =0, Z = 20.



Since 20 = 19 and both results yicld integer solutions,
we have the optimal solution ns zy = 4,22 =0,2 =120
9.3-3; \~

Solving the IP relaxation problem as subproblcm 1, we get:

£y =5, 2o =25, Z =175

Now we divide the problem up based on za:

Subproblem 2: subproblem 14-zo < 2;

Subproblem 3; subproblem 1+z1 > 3;

Solving subproblem 2, we get z; = 17/3, 20 =2, Z = 52/3,

And solving subproblcm 3, we get 1) =4, z2 =3, Z =17.

We further divide subproblem 2 based on zy:

Subproblem 4: subproblem 242, < §;

Subproblem 5: subpreblem 2+4z; > 6;

Solving subproblem 4, we get =y =5, £a =2, Z = 16,

And solving subproblem 5, we get ; =6, 70 =7/4, Z = 69/4.

We further divide subproblem 5 based on zo:

Subproblem 6: subproblem B4-xs < 1;

Subproblem 7: subproblem 5+z2 > 2;

Solving subproblem 6, we get £) =7, 22 =1, Z =17,

And solving subproblem 7, we get =) = 17/3, 22 = 2, Z = 52/3.

‘We further divide subproblem 7 based on x,:

Subproblem 8: subproblem 7+, < 5;

Subproblem 9: subproblem 74z, = 6,

Solving subproblem 8, we got x; =5, 22 =2, 2 =16,

And solving subproblem 9, we get an infeasible outcome.

Thus, we have finished all possibilities. Since 17 > 16, we have the optimal solution {_1.5;:’ =4,2a =3, or
r=T7,za=12=17.



