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1. The optimal solution of the problem

maximize ¢cx subject to Ax=Db, x>0
with
[8 5 1 0 0O
A=|18 6 01 0},
8 70 0 1
| 32]
b= 33
L 35 _
c =lc,co,c3,¢4,05)=[1 1 0 0 O]
is {0, 5,7, 3, 0]%.

(a) (10%) Construct the final optimal tableau.

(b) (5%) Find the range of ¢; such that the current basis is
still optimal.

(c) Solve the same linear program,
(1) (5%) if c changes to [2,1,0,0,0].
(2) (5%) if b changes to [30, 33, 35]".
(3) (5%) if the 1st column of A changes to {7,7,7]".

You may need the following information:

(5 107" 00 1/7 )
6 0 1 = |10 —5/7].
700 01 —6/7 |

2. Consider the linear programming problem

Maximize 2 = 31, + 429 + 214

subject to -z, + zo + z3 = 4
-7y + xo — z3 < 6
I S O, I9 2 0.

(a) (10%) Give the dual problem.
(b) (5%) Solve the dual problem by graphical method.

(c) (10%) Solve the primal problem by complementary slack-
ness conditions.
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3. In the tableau of the minimization problem below, the values

of six constants o, ay, a3, 8, p1, p2» are unknown (assume there
are no artificial variables):

Basis| 2z, zo» z3 z4 z5 x| RHS

H
I3 4 Gf1- 1 0 (X9 0 - ,8
2
3

T4 -1 -5 0 i1 -1 O
T X3 -3 0 0 ~ ':i 1 |
Ej 1 P22 0 0 3 0

Tl

Li,T2,...,T¢ > 0

State minimum restrictions on the six unknowns which would
make the following statements true about the given tableau:

(a) (5%) The current solution is the unique optimal solution.

(b) (6%) The current solution is feasible but the problem is
unbounded. |

(c) (5%) The current solution is a degenerate basic feasible
solution.

4. (10%) Find the optimal assignment of four jobs (J;) to four
machines (M;) when the cost of assign is given in the following

table.
J1 Jo Js Jy
M, {110 9 8 7
Myl 3 4 5 6
Myl 2 1 1 2
Myg1 4 3 5 6

5. (20%) Consider the following directed network where S is the
source node, N is the sink node, and the numbers [i, j] along

each arc has capacity ¢ and the current flow is j. Find the
maximum flow from S to N. Identify the minimal cut.
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