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) (i) A person wants to decide the constit,,*
a) ( ‘ | S ey
1. ( » dict which will fulfill his daily requj;
of proteins, fats and carbohydrates 4
minimum cost. The choice is to be maq,
four different types of foods. The Vielg
anit of these foods are given 1n the t;
FoolType Proteins | Fats Carbotiydrates | "
1 | 3 2 6 I
2 4 2 4 s
3 g 7 7 4
r 6 5 4 %
- 800 200 700
Reguirement

Formulate the LP for the problem to fin
food type mix to minimize the cost.

(ii) Test the convexity for the set S = {(x;:

RZ x, < 1, x, < 4}

(b) Find all the basic feasible solutions of the follos

system of equations :

2x1+X2-X3+3x4=2

(c) Solve the following LPP graphically

Maximize z = 5%, + 4x,
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Subject to

(a) Solve the following LPP using simplex method
Maximize 2X, + X,
subject to x + x, — 2x, £ 7
-3x, + 2x, + 2x, £ 3

Xy Xy X3 2 0

2 23
(b) Solve the following LPP using simplex method
Minimize -4x, + x, + x; + 7x, + 3X;
Subject to -6x, + x; — 2x, + 2Xx, = 6
3%, X, =X, +8x, + X, =9

X5 Xq5 X5, Xy X5 2 0

(c) Solve the following LPP using simplex method

Maximize 3x, - X,
subject to X, — X, £3
2x, - x, =0

2
X, t x,2 12

X, X, 20

P.T.O.
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3. (a) Solve the following LPP using Simplex "
ey
Maximize  x, - 2x,

subject to  x, + x, 2 2

X9 X, 20

(b) Write the dual of the following primal probj
Minimize z = 3x, + X, t x5 — 2x,
Subject to X; = 2x, + 4x; — 2x, = 2
2%, - 2x, +x, <3
2%, — X3 + X, 25

X1 Xp5 X35, X, 2 0

(c) Find the dual of the following LPP:

Minimize 8x, + 3x, — 2x,
subject to 3%, - 6x, + Xy = 2
3%, + Tx, - 2x, > 4

X1, X, 2 0, x, unrestricted in sig*

4. (a) Find the optimal transportation routes and mi“i‘.ﬁ

total transport cost, The following table pre"

: o ft
all the necessary information on the availabil"

¢
supply to each warehouse, the requirement off
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market, and the unit transformations cost (in Rs.)
from each warchouse to cach market.

P Q R S Supply
A 6 3 3 4 22
B 5 9 2 7 15
C 5 7 8 6 8
Demand 7 12 17 9

(b) A national truck retail service has surplus of one

truck in each of cities 1, 2, 3, 4, 5 and 6; and a
deficit of one truck in each of the cities A, B, C,
D, E and F. The distance (in Km) between the

cities a surplus and cities with deficit are displayed
in the table below.

A B C D E F
1 31 62 29 42 15 4]
2 12 19 39 55 71 40
3 17 29 50 41 22 22
4 35 40 38 42 27 33
5 19 30 29 16 20 23
6 72 30 30 50 41 20

Determine the optimum assignment schedule.

P.T.O.
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yosolutiog s

' ' aie feasible b

(¢) IFind initinl b y g
North-West cOrnet rule, Least Cost meth,

i be 3 ion method. Compare :
Vogel's «Wl““-\““"' | ”|L 1

solutions.
—
—
I 2 4 1 40
T,
I 6 3 2 50
I 4 ) 6 20
v 3 2 1 30
\Y% 5 2 5 10
Demand 50 60 40

5. (a) Certain equipment needs 5 repair jobs which b
to be assigned to 5 machines, The estimated !0
(in hours) that a mechanijc requires to compl

the repair job jg given in the table, Assuming b

eac '
h mechanic can pe assigned only one J

de
termine the minimyp time assignment.
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J1 J2 J3 J4 J5
M1 7 5 9 8 [
M2 9 12 7 11 10
M3 8 5 4 6 9
M4 7 3 6 9 5
M5 4 6 7 5 11

(b) Staring with Initial Basic feasible splution obtained

using Least Cost Method, solve the following

transportation problem

Destinations
Sources D1 D2 D3 D4 D5 Supply
S1 43 3 5 2 15
S2 6 7 5 5 4 15
S3 3 S 7 3 4 10
Demand 8 4 6 10 12

- (c¢) Find saddle points(s), if any, for the following game
with payoff matrix -

& o

Hence, or otherwise solve the game.

P.T.O.
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6. (a) Consider a game with following payoff m“trix

Player P2
2 6 1 2
P]nyc]‘ Pl lB 5 4 3
1 0 2 4

Determine the saddle point(s), the op,
strategies for each player, and the value of,

game.

(b) Solve the following using Principle of Dominan

Player P2

1 2 4

Player P1 1 0 5
0 1 -1

(¢) Transform the following game theory problem 1y

its equivalent pair of linear programming Proble[I
for players P1 and players P2 :

Player P2

1 5 -
PlayerP1 |4 1 __3}7



