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bas-is  8.  Derive  the  conditions  to  ensure  that  the

current b.f.s  can be  improved to  get  another b.f.s

with   improved   objective   va-1`ue  using   simplex

algorithm.

(c)  Solv\e the .following 1.inear fractional programming
'p.roblem by the  siinplex algorithm

Maximize
x,. + x2 + 1

subjectto.              X]  +  X2  <.1

X`,   +  2X2  S   1

i                     x,'.x2  2  0.

.
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1.      (a)     (i)  Examine  the  convexity  of the  function

f(X„X2)=.2X:+X!+4Xix2.

..(ii)  Over what subset of {x: x > 0}  is the function

f-:`. R + R  defined  by   f(x)`=.e(-arb}   convex,

where  a > 0  .and  b 21?

(b) Let  -f[,  f2 ,..., fk:  RniR  be   convex  functions.

Consider       the       function       f      defin?d       by

f(X).= Z::_[Gjfj.(X),. where  Chj  >  0  for j  =  1,2,..„

k.  Show  tha.t  f is  copv\ex.

(c)  Let  S  be  a  nonempty.  convex  set  in  Rn  and  let

f:  S i R. Prove that f is convex if and only if its
~

epigraph  is  a  convex  s.et.

I

2.      (a)  Consider  the  problem;  minimize  f(x) '-subject  to

x a  S,  where  f:  Rn +\ R.  Define  the  terms  glob.al

optimal, local. optimal, strict local and .strong l'ocal

a`r

i,JJ
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subjectto            X]  +  2X2  <  2

x,,  x2  2 .0.

(c) .Starting from the point (0;0), perform two iterations
of t.he steepest descent method to minimize f(x],x;)
=  3x]2 -4x]x2 +  2x2 +  4x]  +  6  over  (x], x.2)  e  R2.

Is   the   obtaine.d   so.1ution   after   two   iterations

optimal?

6:      (a) Use Newton's method to minimize  f(x.,, x2)  = 8x[2

-'4Xix2  +  5X2,  (X„ X2)   €  R2  startin.g  with  (6, 3).

(b)  Consider the linear fractional programming problem

.cTx +.a
Maximize

dT.a+p

subjectto       Ax=b
/`

\x  2  0.

Where`x, c, d  €  Rn,  A  €  Rmxn,  b  €  Rm,  Ch,  P   €  R.

Let  xB  be   a  basic   feasible` soluti.on  (b.f.s)  with

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

Prove  that  fl(x)  2  0(u, v).

5.-    (`a)  Consider  the  following  Quadratic  Progranining
{

Problem  (QPP) :

•   Minimize. (x] -X2)2  +  X2

J
subject t.o    -X]  +  X2  S  0

..  X].+   2X2   S   3

x,, x2  2  0

Express  the  objective  in  t.he  s.tandard  QPP  form

cTx..+ xTDx. Is D positive definite? Write the KKT

conditions for this.problem.

(b)  Use   Wolfe'`s   Method   to   so.lve  .th'e   following

Quadrat.ic  Programming  Problem :

Maximize  z  =  4.x[  +  6x2  -  2x,2  -  2X]x2  -  2X2.

` 9542

optimal solutions. Illustrate each with an example.

(b)  Define   a   qua+§iconvex   function.   Sfiow   that
' every  conve.x  function  is  quasiconvex.   Give  an.

example  of a  quas.iconvex  function  which  is  not

convex.

(c)  Define  pseudocohvex .functions.   Is  the  function

I(*) = x3  pseudoconvex?  Justify  your  answer.

3.      (a)  Suppose  that  f:  RniR is  differentiable  at  =.  If

there  is  a  vector  d  s-uch  that  Vf(g)td  <  0.,  then

there  ex'ists  a  8  >  0  such  that  I(¥  +  A,d')  <  f(i)`

for each A  e  (0, 6), so that d is a descent direction

of  f  at   g.   Further  show `that  if. g   is   a  local
\

•minimum  then  V.f(=)  =  0.

(b)  Consider .the  univariate  function  f(x)  =  (x2 -. 1)3.

Find  all   local  riinima,  maxima  and  points  of
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inflection, i.f any.

(c)  Consider the. problem :                     `

Minimize  (xL -3)2  +  (x2-2).2   '

Subject to

J
•x]2  +  X22  S   5

Xi  +  2X2  <  4

TXI   SS   0

-x2  =  0.

Verify  that  the  Fritz  John`-conditions  hold  true

at the  optiinal point  (2,1).

4.      (a)  Consider the followingunconstrainedproblem:     -

Mi.nimize  2xi  -x[x2 +  x2 -  3x]  +  e2Xl+x2

Write   the   first   order   necess.ary   optimality

conditions.   Is  this  condition  also   suffici_ent  for

i`J!

i(
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optimality? Justi.fy.

(b)  Write the .Lagrangian dual of the pr`imal p.roblem :.

Minimize      x]2  +  x22

Subject to    x?  +  x22  <  5

xl  +  2x2.-4

k,,  x2  2  0

(c)  Let  x  be  a  feasible  solution  to  the  problem  (P)
defined  as.:

Min.imize f(x)
\

Subject  to`  g;(x)  S  0,  for  i  =  1,2 ,.... in

h:(x)  ±  0,. `for  .i  =   1,2 ,....   J

x€X

Where X is a nonempty 'open set tin Rn;. f: Rn i R;

g{:   Rn i R  for  i  =   1,2 ,..... in.;   hj:   Rn  i R  for

i  -  1,2 ,...  '.

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

<                         ,p.T.O.
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