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SECTION A (Total Marks: 3 x 2 =0)

1 What are the various types of optimization problems? Give examples of each type.
2 Fill up the blanks:

a) A point that satisfies all the constraints is said tobe

b) The eigenvalues of a negative definite matrix are .

3 Write the Taylor series for a real-valued function of single variable. Also write the formula in remainder form.

SECTION B (Total Marks: 3 x4=12)

1 a) Whatis a pure quadratic function? How do you represent it using a symmetric matrix?

b) Verify positive definiteness of the following matrix.

4 1 0
15 g
2 6

2 a) Define global and local optimizers for the maximization problem glg;:f(f).
b) Consider the problem
max f(¥) = x4
subjectto  xf + x5 <25
x}>9
x1x, =20

Graph the feasible set. Find all local maximizers for the problem and determine which of those are also global
maximizers.

3 Let A be a positive semidefinite matrix of order n. Show that for any a > 0, (al + A) is always positive definite.
SECTION C (Total Marks: 2 x 6=12)

I a) Find the first three terms of the Taylor series for f(x;,x;) = x;% + x,2 about the point X, = (3,4).

b) Evaluate the series at (4,4)” and compare with the true value of f(4, 4).

2 Discuss the optimizers of the following functions:
a) f(x)=3x*-4x3+1

b) f(x1,x) = e*17 %24 g¥2™ %




