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Part A
Answer any ten questions.

Each question carries 2 marks.

1. Define the term linear combination of vectors.
2. Define vector space.

3. Find the Euclidean norm of the vector [2 — 3 4], and the inner product of the
vectors[2 —34)' and[4 —2 — 3

4.  Explain the term convex linear combination of two points.

5. Define aline and half line in E,,.

6.  What you mean by generating hyperplanes of a polytope.

7. Distinguish between separating and supporting hyperplanes

8.  Define saddle point of a function f(X,Y)

9.  Define a convex function.

10. Explain general linear programming problem.

11. State the theorem relating to optimal solution of an LP problem.

12. Explain Surplus variable in a linear programming problem.
(10%x2=20)
Part B

Answer any six questions.

Each question carries 5 marks.

13. Determine wheter the following set is a basis for R2.or not



14.

15.

16.

17.

18.

19.

20.

21.

[l |
{[1 2 3],[]4 5 6],[0 0 O]}

Which of the following are convex sets inE,
1.51 == {X; ]XI == 1}
2.8 = {X;|X| < 1}
3.5; = {X;|X| < 1}

Indicate the following form is positive definite or negative definite
af + 8x123 + 1622 — 322

Classify different types quadratic forms with examples.
Prove that sum of two convex functions is a convex function
Define a feasible solution.

Solve graphically
Maximize 1 + xo

subjectto 1 — x2 > 0, —3x1+x223, x1,22>0

Solve by simlex method
Maximize f = 2x; + 2
Subject to

ry — 3322 S 3

1 S 8

21 + 20 <20

z1 + 322 <30
—21+x23 <6

Z1 Z 07 T2 2 0

Use simplex method to solve

Maximize f = 2x1 + 420 + o3 + x4
Subject to

1 +312 +x4 <4

221 + 22 <3

xo +4r3 + x4 <3

x1,x,x3,24 > 0

(6x5=30)
PartC
Answer any two questions.

Each question carries 18 marks.
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23.

24.

25.

LEEEEER

Find the eigen values of the matrix of the quadratic form 233% + 4z + 2:1:% -+ a:§ and

determine the nature of the form.

Solve graphically
Maximize f=4z1 + 2x9
Subject to

Byt wy =8

1 = 4

1 2 0,20 20

Show that the following quadratic form is positive definite
322 2125 + 22

Solve

Minimize f = 227 — 3z + 63
Subject to

3r1 — 4xo — 63 < 2

21 + 12 + 223 > 11

1 +3x2 — 223 <5

z1 > 0,20 20,23 >0

(2x15=30)



