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Instruction: ATTEMPT NUMBER ONE (1) AND ANY OTHER FOUR (4) QUESTIONS
1. (a) Define Optimization Problem in R™ or simply an Optimization Problem (2 marks)
(b) Distinguish between; (i) Unconstrained Optimization Problem and (2.5 marks)
(ii) Constrained Optimization Problem (2.5 marks)
(c) Differentiate between; (i) A solution to the problem max{f (x)|x € D} (2 marks)
(i) A solution to the problem min{f(x)|x € D} (2 marks)

(d). Use the Simplex method to solve the following linear programming problem;

Maximize Z = 2x; — x5 + 2x3
Subject to; 2x; +x, < 10
X1+ 2xy — 2x3 < 20
X, +2x3 <5

X1, X2, X3 =0

2. (a) Define the dual Problem, if we let the primal problem be as stated below;
Maximize Z = c;xq + -, +cpxp
SUbjeCt tO; allxl + a12x2 + ctty +a1nxn S bl

a21x1 + azzxz + Yy +a2nxn S b2

Am1X1 + QpaXo + -+, FamnXn < by

X1, X2, wy, Xp =0

(11 marks)

(5 marks)



(b) Write the dual of the following primal LP problem
Maximize Z = x; + 2x, + x3
Subject to; 2x; +x, —x3 < 2
—2x1 +x, —5x3 = —6
4x, +x, +x3 < 6
X1, X, X3 =0
3. Solve the following linear programming problem
Minimize W = 2x; + 10x, + 8x3
Subjectto; x; + x, +x3 =26
X, +2x3=>8
—X1 +2x, +2x3 =4

X1, X3, X3 =0

4. (a) Use penalty method to solve the following problem;
Maximize Z = 3x; + 2x,
Subjectto; 2x; + x, < 2
3x; +4x, =12
X1, X, =20
(b) Use two-phase simplex method to solve;
Maximize Z = 5x; + 3x,
Subject to; 2x; +x, <1
x;+4x, = 6

X1, X =0

5. Find the dual of the following Linear programming problem;

Maximize Z = 3x; — x, + x5
Subject to; 4x; —x, <8
8xy + x5, +3x3 =12
5x; —6x3 < 13

6. Solve the following minimization problem;
Minimize W = 3x; + 2x,

Subject to; 2x; +x, = 6
X1 +x, =4

X1, X =0

(7 marks)

(12 marks)

(6 marks)

(6 marks)

(12 marks)

(12 marks)



