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( English Version )
Group - A

Answer any two questions. 10 x 2 =20
Three types of products A, B, C are
produced in a firm. The profits per unit of
A, B, C are respectively Rs. 3, Rs. 2 and
Rs. 4. The firm has two machines and the
required processing time in minutes for
each machine on each unit of product is
given below :

Products
A B C

X 4 3 S
Y 2 2 4

Machines

The firm manufactures at most 150 A's,
200 B's and 50 C's. Machines X and Y can
be used at most 2000 minutes and
2500 minutes respectively. Set up an L.P.P.
to maximize the profit. S
Solve (if possible) graphically the following
L.P.P.: 5

Maximize Z = x| + x,

subject to x; —x, <0
3x; — x5 2-3
X, X 2 0

Prove that the set of all convex
combinations of a finite number of points in

E™ space is a convex set. 4
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b)  Solve the following L.P.P. by
algorithm :
Maximize Z = 5x; + 3x,

subject to x; + x, <2
Sx; +2x, <10
3x; +8xy <12

X1, Xo >0

Minimize Z = x; + Xo + X3

subject to x; —3x, +4x53 =5
X —2x5 <3
2x5—x324

simplex
6

Find the dual of the following L.P.P. : 6

xX,%X5 20, x5 is unrestricted in sign.

b) Showthatx1=0,x2=0,x3=2, x4 =-1,

x5 =3 is a basic solution of the following

system of equations :
2X) = Xg +2x5 — x4 +3xg5 =14

x1+2x2+3x3+x4 =5
x; —2x3 —2x5 =-10
4 a) Show that the following L.P.P.
feasible solution :
Minimize Z = X+ 2x2 + 3x3
subject to —2x; + x5 +3x3 =2
2x1 + 3x2 + 4x3 =1
Xy, Xg, X3 2 0
B.Sc.-7353-B
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b) Prove that the dual of the dual of an L.P.P. 8. If the pay-off matrix of a game be skew-
is the primal. S symmetric matrix then show that the value of the
Group - B game will be zero.
Answer apy three questions. 6 x 3 =_18 9. Solve the following game  problem by
S.  Solve the following unbalanced transportation L
transforming it to L.P.P. :
problem :
by Dy D3 g B B, B,
O 4| 3] 2|10 A 2 -2 3
Ol 15| o013 Ay -3 5 -1
O3] 3 8 6 | 12 10. Show that the number of basic variables
b. 8 5 7 in a balanced transportation  problem
J with n destinations and m origins is at
6.  Solve the following assignment problem : most m+ n—1.
1 2 3 4 S Group - C
A 4 2 6 ! Answer any four questions. 3x4=12
B O 9 5 5 4
C 3 S 9 2 6 11. Find a basis of the space ES containing
(1,2,2)and (2,0, 1).
D | 4 3 1 0 3
E 9 5 8 9 5 12. Show that S={(x;,Xy,%3):2x; — X5+ X3 <5} is
7.  Solve the following travelling salesman problem : a convex set in the space B3
1 27 3 4 5 6 13. Find the extreme points ( if any ) of the set
1[—[5[13]6[4]38 S = {(x,Xy): X2 + x5 <1, 2 0,x, 20} in E2.
2|16 | — |11 5|43 . " .
14. Determine the position of the point ( 1, 1, 1, 1)
3|1 8|7|—]6|3]11 .
relative to the hyperplane
4 S 4 |11 —| 5 8
5527718 4 4x, +6xy +2x5 + x4 =20 in E7.
6 |63 ]13]5]|4]|—
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15. State the fundamental theorem on two person
Zero sum game.

16. Is assignment problem strictly an L.P.P. ? Give
reasons for your answer.

17. Express the following transportation problem as
an L.P.P.:

D1 D2 a;

o[4T27]10
o, 1] 3]12

bj 8 14

18. Examine whether the set W = {(x,y,z): yz =0} is

a subspace of the space ES.
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