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MATHEMATICS

[HONOURS]
Course Code : MATH-H-CC-T-10
(Lmear Programmmg Problem & Game Theory)

Full Marks : 60 o Time : 2- Hours-

The ﬁgures in the rzght—hand margm indicate marks.

Symbols and notations have thezr usual meanings. -

1. ‘AnsWer'any ten questions: 7 2x10=20

' . a) Show that a hypefplane' isa _con'véx set.

b) Extreme points are finite in number. Justify.

*¢) Prove that the set defined by X ={x: x| <12} |

is a convex set.
d)" When are artificial variable used in an L.PP.2
e) A . Write down the dual of the followmg problem

Maximize Z = 2x, +3x2 +X,

Subject to 2x, +x, — 3x3 <7

‘ 2x, =X, +x,<6
x +3x,+x, <8
2x, +3x, -x, 212

o

X, %3 20, x, isunrestricted in sign,
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'g)

h)

3

k)
D
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Find the basic feasible solutions of the equation

x,+2x3—1

X, +x,=4

B Express the following LPP as standard

maximization problem

Minimize Z = 4x, +3x,+2x,

Subject to x, + 4x, ~x; < 7
x4 =3x,+2x,<12
'2‘x,-+x2+x3=8 . o
4x +2x,-x,216
x,,xz,'x, 20

State fundamental theorem of LPP.

What is the criterion for the existence of

multiple optimal solution for Transportation
problem?

How can you convert Unbalanced 1nto a

balanced Transportatlon Problem‘7

Define a symmetric game. Why is it called so?

State Fundamental theorem of Game Theory

: Fmd out the extreme points (if any) of the

' convex set S ,={ xy: |x|$l,| y| < 2)} .

()

n)

0)

2. Answer any four questions: -

a)

b)
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Is the point (1, 10) in the convex set of feasible _.
solution deterrnined by the constraints

2x, +5x, <40, x, +x, <11, x, 24, %, %, 2 0.
Give example of convex hulls in E? and E®.
i ‘ 5x4=20
Solve the following L.P.P by simplex method
Maximize Z = x, +x, +3x§ 4
Subject to 3x, +2x,+x, <3 .

2x] +x,+2x, <2

x, xz,x3 20.
Solve the following L.P.P by graphlcal method
Maximize Z =10x, +15x,
SUbject tor X + Xy 22,

3x, +2x, <6,
x,%,20

Show that the feasible solution xl—l,}x2=l, x,=0
and x,=2 to the system :

x,+x2+x3 =2

'v 2x, +4x2 +3x;, —x, =4

xl)xz,x3,x4 2 0

is not basic.
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3. Answer any two questidns:

d)  For what value of a the game with the following
payoff matrix is strictly determinable? -

| A

I | o |m-

I|als |2

B |I| -1|a |-8

m| -2 3 a

‘ e) State and prove weak duality theorem, *
Q - Find out the optimal (minfmum) assigﬁment
“cost from the following cost matrix-
I I m
1812617 11
1328|141 26
38| 19|18 15]

D |[19]26]24 ]| 10]

a w »

10x2=20
a) i) Prove that the set of all convex

combinations of a finite numper of pomts
1S a convex set.
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b)

ii) Solve the following transportation

problem: - - | 4+6
D, [ D,] D,

o s 1 ]8 |12

0,{2 [4 |0 |14

0,]3 |67 |4
9 |10 11

Solve the following L.P.P by using Big-M |
method e |
Maximize Z =5x, —2x, +3x; L

" Subjectto 2x, + 2x, — %3 2 2
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3x, —4x, <3

10

_ Write down the dual of the following problem

Minimize Z = 31;.'1 +4x,

Subject to X +x, <12 .
2x, +3x, £21 .
n<8 .
x<6

X%, 20

Solve the dual problem, discuss the nature of |

. the primal problem. 10
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d). i)  Prove that, the Transportation Probiem
-always has a feasiable solution.

(i) Reduce the following gaﬁle' to 2x2 game - |

and then solve it: '

4+6
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