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Instructions for Candidates

1. Write your Roll No. on the top immediately on receipt

of this question paper.
2. Attempt any two parts from each question.

3. All questions carry equal marks.

1. (a) Solve the following Linear Programming Problem

by Graphical Method :

P.T.0O:
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Minimize 3x + 2y

subject to Sx+y>10
Xty=26
*+4y 212
x20,y>0.

b ;
(b) Define a Convex Set. Show that the set S defined
as :

S ={(xy)|x2+y2 < 4} is a Convex Set.
(c) Find all basic feasible solu’ﬁons of the equations:
x,+x2+2x3+3x4=12
X, + 2%, + x, = 8

(d) Prove that to every basic feasible solution of the

Linear Programming Problem:
Minimize z = c¢x
subject to Ax = b, x>0

there corresponds an extreme point of the feasib]
region. {
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2. (a) Let us consider the following Linear Programming

Problem:
Minimize z = ¢X
subject to Ax = b, x20

Lot 00 he s basic feasible solution
corresponding to a basis B having an a, with
z, - ¢; > 0 and all corresponding enteries y;; < 0,
then show that Linear Programming Problem has

an unbounded solution.
(b) Let x, = 2, x,'= Lx &1 be a feasible solution to
the system of equations:
X HAX TR = 5
2x, + 3x, + x,= 18
Is this a basic feasible solution? If not, reduce it

to two different basic feasible solutions.

(c) Using Simplex method, find the solution of the

following Linear Programming Problem:

Minimize X1 — 3x2 + ZX3
subjectto  3x; —Xx;+2x3 <7
2%, — 4x; =2 —12
—4x; + 3x; + 8x; < 10
X1, %2,%3 = 0.

B.R.6).
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(d) Solve the following Linear Programming Problem
by Big-M method:

Maximize  x; — 4x, + 3x;

subjectto  2x; — x, + 5x3 = 40
X3 + 2x; — 3x3 = 22
3x1 +x, + 2x3 = 30

X1,X2,X3 = 0.

(a) Solve the following Linear Programming Problem
by Two Phase Method :

Maximize X1 + 4x; + 3x3
subject to x+x+x;>4
2%, + 3%, —x3 <2
X, —2x3 <1
X1, X2,%3 2 0.

(b) Find the solution of given system of equations using
Simplex Method:

33,5 2%, =g

Xy 1 2%, =4
Also find the inverse of A where A=[3 ‘2]
20

(c) Using Simplex method, find the solution of the

following Linear Programming Problem :
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Maximize  .2x; +X;

subjectto X3 — X < 10
2x1 g5, <40
X1 2 0, x; 2 0.

(d) Find the optimal solution of the Assignment
Problem with the following cost matrix :

Machines I I 1 i ¥ i
Job
A 4 8 5 4 6 9
& 8 3 8 4 1 7
c 9 5 7 9 8 7
D 0 | 9 s 6 9 A
8 5 1 9 10 10 9
F 9 5 7 10 8 v/

4. (a) Find the Dual of following Linear Programming
Problem :

Minimize X, + % +3x3
subject to
4x1 + 8x2 >3
7%y + 4x3 < 6
3x1 Lo ZXZ & 513 =i7
% <0, %220, x3is unrestricted.

PR,
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State and : \ J
( show . th r:r(.)ve - We.ak I?uallty Theorem. Also 5. (a) Solve the following cost minimization
at if the objective function values Transportation Problem :
! corresponding to feasible solutions of the Primal
] and
\\ n l?ua] Problem are equal then the respective Destinations 1 i 111 IV | Availability
| solutions are optimal for the respective Problems. e
| i A 0o | 1| w0 | 13 30
‘ (c) Using Complementary Slackness Theorem, find
. : g 1 50
optimal solutions of the following Linear B o 5 r 2
Programming Problem and its Dual: C 13 1 14 18 20
Maximize  4x; + 3x '
subject to 3 2 Requirements | 20 40 30 10
. X1+ 2x, <2 :
;1 —2x; <3 (b) Four new machines are to be installed in a machine
X1 y 5 3x2 <5 2 §
X +x, <2 shop and there are five vacant places available.
3x,+x; <3 Each machine can be installed at to one and only
X1, %2 2 0. : : ;
ik o one place. The cost of installation of each job on

each place is given in table below. Find the Optimal

(d) For the following cost minimization Transportation
Assignment. Also find which place remains vacant.

Problem find initial basic feasible solutions by using

North West Comer rule, Least Cost Method and
| Vogel’s Approximation Method. Compare the Machin:lace i ‘ ; i ;

three solutions (in terms of the cost): ‘

I T W L T R W €

i stination [ A B ¢ D E Supply I 16 13 13 14 13
| R T B N P B T 24 I 14 15 18 15 11
J 1l 18 129 ale 16 Jo20 | 15 38
|
! | 16 15 22 HTAT 120 43 3 8 i - - -
{ Demand >t [ ol M W A

PTG
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(¢) Define Maxmin and Minmax value for a Fair
Game. Using Maxmin and Minmax Principle, find

the saddle point, if exists, for the following pay —

off matrix :
Player 1
1436
Player2 |5 4 2|.
FAS g g

(d) Convert the following Game Problem into a Linear
Programming Problem for player A and player B
and solve it by Simplex Method :

Player B
PlayerA[i g 2 .

(2200)



