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1. "(a) (i) Examine the convexity of the function
f(%p.%, ) =2%; +X; +4%X, .
(i) Over what subset of {x: x> 0} is the function

f::R — R defined by f (x)_=-e{—axb} convex,

where 2a>0 and b>1?

(b) Let £, L, , f.: R®*—>R be convex functions.

Consider the function f defined by

f(X)‘:Z?_locjfj'(X),‘ where a; > 0 for j = 1,2,...,

k. Show that f is convex.

(c) Let S be a nonempty convex sét in R" and let
f: S — R. Prove that f is convex if and only if its

-
epigraph is a convex set.

3

2. (a) Consider the problem; minimize f(x) ‘subject to
x &€ S, where f: R* = R. Define the terms global

optimal, local optimal, strict local and strong local

Lk
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9542 T

subject to X, + 2x, <2

X X, 2 0.

(c) Starting from the point (0,0), perform two iterations
of the steepest descent method to minimize f(x,,x,)
= 3x2 — 4xx, + 2x] + 4x, + 6 over (X, X)) € R2,
Is the obtained solution aftér two iterations

optimal?

6. (a) Use Newton’s method to minimize f(x|, x,) = 8x}

—+4x;x, + 5%%, (X,,X,) € R? starting with (6, 3).

(b) Consider the linear fractional programming problem

T
.. Cx+a
Maximize ———
d'x+p
subjectto Ax =D
S
x=0.

Wherehx, c,de R, AeR™ beR" a, B €R.

Let x, be a basic feasible solution (b.f.s) with

P.T.O.
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objective value 0(u,v).

Prove that f(x) > 0(u, v).l

5~ (a) Consider the following Quadratic Programming

Problem (QPP): ‘
Minimize (x, —x,)? + ;(2
subject to —x;, + x, < 0 )

CX 2x, £ 3

X%, 20

Express the objective in the standard QPP form
¢™ + xTDx. Is D positive definite? Write the KKT

condijtions for this.problem.

(b) Use Wolfe*s Method to solve ‘the following

Quadratic Programming Problem :

Maximize z = 4x, + 6x, — 2x? - 2x,x, - 2x2

> 9542 3

optimal solutions. Illustrate each with an example.

(b) Define a quasiconvex function. Show that
“every convex function is quasiconvex. Give an.
example of a quasiconvex function which is not

convex,

(c) Define pseudocoivex functions. Is the function

f(x) = x* pseudoconvex? Justify your answer.

-

(a) Suppose that f: R* - R is differentiable at X. If

there is a vector d such fha;c VIi(X)'d < 0, then

there exists a § > 0 such that f(X + Ad) < f(X)

for each A e (0, ), so that d is a descent direction
of f at X. Further show ‘that if X is a local

N

‘minimum then Vf(X) = 0.

(b) Consider the univariate function f(x) = (x2 — 1)%

Find all local minima, maxima and points of

P.T.O.
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inflection, if any.

(c) Consider the problem : .
Minimize (x,-3)* + (x,—2)* "~

Subject to

e
+
N
ta

N
IN
[

1

Verify that the Fritz John "conditions hold true

at the optimal point (2,1).

4. (a) Consider the following unconstrained problem: -
Minimize 2x? — XX, + x2—3x, + e2X1tx2

Write the first order necessary optimality

conditions. Is this condition also sufficient for

~

[

i
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optimality? Justify. X -

(b) Write the Lagrangian dual of the primal problem :

Minimize x,* + X,?

Subject to x? + x} < 5
x, +2x, =4

£, %, 20
(c) Let x be a feasible solution to the problem (P)

defined as:
Min’imize f(x)

A

" Subject to g(x) <0, fori=12,..m
h(x) = 0, for i = 1,2,.... I

xeX
Where X is a nonempty open set in R%; f: R* > R;
g: R" >R for i = 1,.%, ..... m; h: R* >R for

i=12,.1L

_Let (u,v) be a feasible solution to its dual (D) with

. —_— P.T.O.




