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Instructions:

1) A11 questions are compulsory.
2) Attempt Q.I withitr lirst 30 minutes.
3) Each MCQ q?e question is followed by four plausible alrernatives, Tiek (y' ) the corect ooe.
4) Answer to question 1 should be witten in the question papq and submit to the Jr. Supervisor.
5) Ifyou tick more than one optioll i1 will not be evaluated.
6) Figwes to the righl indicate firll ma*s.
7) Use Blue baU pen on1y.

Q.1 Attempt the following questions. Maxks Bloom,s COs

Level

i) A set offeasible solution to linear progmmming problem is 2 Lz CO1

(a) Non-eonvex set (b) convex set

(b) Disconnected set (d)None of these

ii) The first step in branch and bound approach to solve integer 2 Lt CO2
programming problem is

(a) Graph the problem
(b) Change the objective function coefficients to whole inleger

numbers.
(c) Solve the original problem using LP by allowing

continuous non-integar solution.
(d) None ofthe above.

iii) Dynamic programming is a mathematical technique dealing with 2 L2 CO3
the optimization of_ stage decision process. ,! ..

(a) multi (b) single (c) bothAandB (d) none ofthem
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iv) When an objective function quadratic function and the problem's 2 Lz CO4

constraints are linear, this is known as a-----prob1em.

(a) squared programming (b) quadratic programmirg.

(c) non-integer programming (d) none ofthe above

y) In a quadratic programming problem, 2 L2 CO4

(a) the problem can only be solved by gradieDt m€thod.
(b) we must employ non-linear slack or surplus variables.
(c) the simplex method & any variation thereofis invalid
(d) none ofthe above.

vi) I11 the ucoNtrained problem of maxima or minim4 which of the 2 Lz CO4
following is aot true?

(a) If Hessian matrix is negative definite then r is local rnaximum.

O) IfHessian mafix is positive definite therljr is local minimum.

(c) ffHessian matix is positive definite, then'l is a saddle point.

(d) IfHessiar matrix is a, r'ndefinite matdx, flren.r is a saddle point.

vii) Which ofthe following constaints is not linear? 2 Lz CO5

(a) 7A 68 345 (b) X + Y + 32: 35
g12n i>_t5 tdt 2,q.8 -

viii) A sufficiert set ofconditions in optimization problem with 2 Lt CO5

inequality constaint for a local maximum to be a global maximum
is

(a) /(.) eonvGx & g(.)convex (b)/(.) coovex & g(.) corcav€

(c) /(.) concave &g(.) convex (d) /(.) concave & g(.) concave

ix) Kuha-Tucker condition for Lagange's multiplier in the 2 Lt CO5

minimization Eoblem is

(a) 4>0 (b) 4 < 0 (.c) ),,=0 (d) unrestricted in sign

x) In optimization problem with equality constaint, the value of 2 Lr CO5

ob.jective function, in an optimum

(a) equals the value ofobjective function
(b) may be smalier than value of obj€ctive function.
(c) may be geater than value of objective function.
(d) is always smaller than value ofobjective furction.
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Q.2 Attempt any two

S c R" is a convex iff every convex combination of any finite number of
poinB of S is contained in S.
Let constaint sct T be non-empty closed ard bounded, then an optimal
solution t6 linear piogla.lnmif,g exists add it is attairred at a ve ex set of
T.

The set ofvartices of a convex polytope is a subset of sparming points of
the pot),tope

Attempt atry two.

Use dual simplex method to solve Mar z = -2;rr - *: subjed to

\+x2-\>5, tr-2x"+4tr>8, and \, ]2, \>0
Solve by revised simplex method Max. z=2\+x2 sltbjectto
3xt +44 <6, 6rr +.r, <3 and .l, .I: > 0

Define the &@l ofthe linear program Min z=CtX,sltbjeatto
AX = b, X >0 Show firther that dual ofits dual is the primal itself.
Attempt any two,

Suppose there are r machines \ryhich ean perform fwo jobs. If r of them
do the flrst job, then they produce goods worth g(x)=3-r andif y ofthe
machines do the second job, than they produae goods wodh r(y) = 2.5,.
Machines are subjeot to deFeciation. so that after performing first job
only a(r)=r/3 machines remain available and a.fter performing the
second job b(y)=2ytl mactunes remain available in the beginning of
second year. The process is r€peated with remaining machines. Obtain the
maximum total retum after 3 years and also find the optimal policy in
each year.
Solve the following problem using dlaEmiaal programming problem.
17qa2=yr'+yr2+)t subject to ),r.yrr3 < 4, utrere 1, 7r, _1. are

positive integers.
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c) A member of a certair political party is making plaas for his election to
the parliament. He has received the service of six volunteer workers and
wishes to assign them to three districts irl such a way as to maximize their
effectiveness. tIe f€els that it would be inefficient to assign a lvork'I to
more than one district but he is willing to assign no worker to any one of
the district if they can accomplish in other districts. The following table
gives the estimated increase in the number ofvotes in his favour in each
district if it allocated various number of workers.

How oany of the six workers shoutd be assigaed to

07 L,4 co3

districts in order to maximiz€ total estimated increase

d{tx'l
dx

each oi the three
in the number of

votes in his favour.

Q.5 Attempt ary two.

a) In the ulconstained problem ofmaxima or minima, prove that
(i) lt f(x"xu....,x,,) or f(X) has an extreme point (ma\imum

or minimum) at X = X' and if fi$t order partial derivatives of
/(X) exists at X"then

af6') afq')
o\ dx,

(ii) (1) Ifthe Hessiar matrix is positive definite, then it is
rclative minimum.

(2) Ifthe Hessian matrix is negative definite, then it is
relative maximum.

b) (i) Obtain the necessary and sufficient conditions for the optimum
solution ofthe following nonlinear Fogramming problem:
Mtn z - Jtx .rr\=3e" a +2e':-t subject lo .\ +x, = 7.

4,tr20
(ii) A positive quantity b is divided into n parts in such a way that

the poduct ofn parts is to be a maximum. Use Lagrange,s
multiplier technique to obtaio optimal sub-divisiot.

06 L5

LI,

Lr
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co4

04

05

05

No. of Workers Dist cts

1 2 3
0 0 0 0
1 25 20 l3
2 42 38 43

55 54 4',1

4 63 65 50
5 69 '73 52
6 74 80 53
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c) Solve the following non-linear programming problem, using the 10 Lr CO4

Lagrangian multipliery Optimize Z = qr? +24 + xtr - 4.1.12, subject to

Q.6 Attempt atry two.

a) State and plove Kuhn-Tuckar Necessary and sufEcient conditions 10 L5 CO5

b) Apply Wolfmethod for solving the quadrutic progammitrg problem: 10 L3 CO5

Mdr z,=4xt+6x2-2N *zt,xr-2f subject to .rr + 2.r, < 2

and x,,.r, ) 0.

c) Solve the following quadratic progamming problem by Beale's method l0 L CO5

Max z, = 1Ox1+25x2* 1orr'? - 41r, - r; subject to

\+2i2+a3=10, \+,2+xa=9 alld -t,,;vr,*.,r0 >0
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