Math 3401 (Ng/Spring 2009)
Assignment 4
Due Friday, February 27, 2009

1. (30pts). Consider the following General Linear Program (P).
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Maximize z = Zanj + Zﬂka + Z%VVl

j=1 k=1 1=1
Subject to:
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Z%‘Xj + Z%Tk + Zgqu = b fori=1,2,...,0
j=1 k=1 =1
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thij + Zskak + Zum,VVl form=1,2,...
j=1

k=1 =1

X; > 0 forj=1,2,...,Q
T, > 0 fork=1,2,...,T
W, > 0 forl=12,...,9

where the decision variables are X; for j = 1,2,...,Q; Tj for k =1,2,...,T'; and W, for
1=1,2,...,9.

How many variables does the primal problem (P) have?
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How many constraints does the primal problem have?

How many variables does the dual problem (D) have?
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How many constraints does the dual problem have?

What is the objective function of the dual problem?

What is the last main dual constraint?

What is the constraint numbered (Q + I' 4+ 2) in the dual problem of (P)?
What is the constraint numbered © + IT in the dual of the dual problem of (P)?
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How many dual variables are unrestricted variables?

j- Are the first © dual variables going to be variables which are > 0 or < 0 or unrestricted?

2. (20pts). Consider the following primal problem (P).

Minimizez = 24x; +20zy +48z3 +25x5
subject to:
T +x9 4+3x3 —3x4 +x5 > 2
221 +x9 2rx3 +2x4 > 2
zy, Z2, Z3, T4, zs > 0

(a) Write down the dual of (P).

(b) Solve the dual problem by using TORA. Write down your optimal solution point to the
dual problem.

(c) Utilize the information about the dual problem and its solution, and all the Duality
results to solve the primal problem (P). (Do NOT solve (P) using the Simplez or
TORA).
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3. (20pts). Consider the following primal problem (P).

Maximizez = 3z7 +1zy +2z3
subject to:
r1 43z +2z3 > 10
61 +2x9 +z3 < 30
1 +z2 +x3 = 5
1, T3, z3 > 0

Without using the Simplez algorithm or TORA, and by using the Complementary Slackness
Properties, determine if

a. (1,4,0) is an optimal solution to the primal problem (P),
b. (—1,0,4) is an optimal solution of (P)’s dual problem (D).

4. (20pts). Consider the following primal problem (P).

Maximizez = —x1 +T9
subject to:
r1 —I2 S 0
I S 5
1, To unrestricted

(a) Solve the above problem (P) graphically or by using TORA.
(b) From your answer in part(a.), what can you say about the dual problem (D)?
(c¢) Solve the dual problem (D) graphically, or by using TORA.

5. In problems 2 and 4 above, if you choose to use TORA, please enclose a printout with your
answers.



