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1 a)
b)
2 a)

( English Version )
Group - A

Answer any two questions. 10 x 2 =20
Formulate the following problem as a linear
programming problem :
A person requires 10, 12, 12 wunits of
chemicals A, B, C respectively for his
garden. A liquid product contains 3, 2, 1
units of A, B, C respectively per jar. A dry
product contains 1, 2, 4 units of A, B, C per
packet. The person wants to make the
investment for his garden as minimum as
possible, where it is given that the liquid
product sells for Rs. 20 per jar and the dry
product sells for Rs. 10 per packet. 5
Solve (if possible) graphically the following
L.P.P.:

Maximize Z = 4x; +7x,
subject to 2x; + Sx, <40
X+ x5 < 11,
Xy 2 4,
X1, Xg 2 0. S

Prove that every extreme point of the
convex set of all feasible solutions of the
system Ax=b, x20, corresponds to a

basic feasible solution. 6
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X =2, X5= 1 and x3=3 is a feasible
solution of the set of equations

4x1 + 2x2 —3x3 =1

6x1 + 4x2 - 5x3 =1

Reduce the feasible solution to a basic
feasible solution. 4

Prove that if for a basic feasible solution
xp of the L.P.P. MaxZ=cx, subject to

Ax=b, x>0, zj—cjzo for every column

a; of A, then xp is an optimal solution. 5

Solve the following L.P.P. :
Maximize Z = x; —2x,5 +3x3

subject to x; +2x5 +3x5 =15
2x; + x5 +5x3 =20
X1, Xg, X3 >0. 5

Define the dual of a primal LPP
MaxZ = cx
subject to Ax<b, x20.

Prove that if the primal problem has a finite
optimal solution then the dual has also a

finite optimal solution. 2+4

Use dominance property to solve the

following problem of game : 4
Player B

B B, B; B,

A (-5 3 1 15

Player A 45 5 5 4 6
Az | -4 2 0O -5
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Group - B
Answer any three questions. 6 x 3 =18
S. Solve the following transportation problem :
D, D, D3 D, a
O, 6 9 3 |70
Oy |11 | 5 2 8 | 55
O3 [10]| 12| 4 7 | 70
bi 8 35 50 45
6. Solve the following travelling salesman problem :
A B C D E
Al o 7 6 8 4
B| 7 o 8 5 6
C| 6 8 o 9 7
D | 8 5 9 o 8
E | 4 6 7 8

7. Find the optimal solution of the following L.P.P.
by solving its dual :

Minimize Z = 4x1 + 3x2 + 6x3

subject to x; + x5 22

x2+x325

xl,xz,xszo.

8.  Solve the following assignment problem :
Machines
1 2 3 4 5 6
1112 3 6 — 5 9
214 11 — &5 — 8
Workers 3 [ 8 2 10 9 7 5
4 |— 7 8 6 12 10
515 8 9 4 6 1
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Solve the following game problem graphically :
B

A2 2 3 -1
Ay |4 3 2 6

In a zero-sum two-person game, if the pay-off

A

matrix has no saddle point, prove that there
always exist optimal strategies for the two
players.
Group - C
Answer any four questions. 3x4=12
Show that the vectors (1,5,7), (4,0,6) and (1,0,0)
form a basis of the space ES.

Find all the basic feasible solutions of the
following system :

3xy +2x, =18

Xq, Xg, X3 >0.

- -
Define convex set. Show that X ={X:| X | <2} is

a convex set. 1+2
Find the extreme points of the set

S={(xy)x-y+120, 2x+y-4<0,x=20,y =2 0}.

Show that a hyperplane is a convex set.
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16.

17.

18.

Determine an initial basic feasible solution of the
following transportation problem by North-West

Corner rule.

D, D2 D3 D, aq
O | 2| s | 4|74
O, | 6 1 2 51| 6
O3 4| 5| 2] 4|8
b 3 7 6 2

Prove that the dual of a dual problem will be the
primal problem.

Solve the game whose pay-off matrix is given

below :
B
B, B, By B, Bg
Ay 10| 5 5 20| 4
Ay [ 11 [ 15 ] 10 | 17 | 25
A

Ay 7 12 ] 8 | 9 | 8
Ag | 5 |13 9 |10] 5
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