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Note: Question no. 1 is compulsory. Do any four
questions out of question nos. 2 to 7. Calculators
are not allowed.

1. State which of the following statements are true
and which are false. Give reasons for your
answer with a short proof or counter example. 5x2=10

(a) A constraint in an LP problem restricts the
use of available resource.

(b) When maximin value of the game is less
than or equal to minimax values of the
game, then saddle point exists.

(c) The solution to a transportation problem
with m-rows (supplies) and n-columns
(destinations) is feasible if number of
positive allocations are m + n.

d S={xy):2x+y<4orx+2y<4}isa
. convex set.

(e) If the dual LPP is unbounded, then the
primal LPP is bounded.
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2. (a)
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A dairy firm has three plants located in a
state. The daily milk production at each
plant is as follows :

Plant 1 : 6 thousand litres

Plant 2 : 1 thousand litres

Plant 3 : 10 thousand litres

Each day, the firm must fulfil the needs of
its four distribution centres. Minimum
requirement at each centre is as follows :

Distribution centre 1 : 7 thousand litres
Distribution centre 2 : 5 thousand litres
Distribution centre 3 : 3 thousand litres
Distribution centre 4 : 2 thousand litres

Cost in hundreds of rupees of shipping one
thousand litres from each plant to each
distribution centre is given in the following
table :

Distribution Centre

D Dy, Dy Dy
P1 2 3 11 7
Plant P, 1 0 6 1
Py 5 8 15

Find initial basic feasible solution for the
given problem by using North-West corner
method, and Matrix-Minima method. Which
of the two solutions is better ? Justify your

answer.



(b)

3. (a

(b)
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Obtain the dual problem of the following

primal LP problem :

Minimize z=x;—3x,—2x,4

subject to 3x) — %o+ 2x5<7
2x, —4xy 212

Xy, X920, x5 unrestricted in sign.

Your dual should have only three variables. 5

Use the simplex method to solve the
following LP problem : 6 |
Maximize z = 3x; + 5%, + 4x4
subject to 2x; +3x,<8

2x, + 5x3 <10

3%y +2x9 +4%3< 15

Xy, X9, X32 0.

Use graphical method to solve the following
game : 4

Player B |
B, B, By B,

Al | 2 2 3 -2
Player A
4 3 2 6
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4. (a) Using the principle of dominance, solve the
game whose pay-off matrix is given below :

Player B

Player A

(b) Without sketching the region, check whether
P (0, 0) is in the convex hull of the points
A(-1,-1),B(1,0) and C (0, 1). If it is in the
region, write P as convex combination of
A, B and C.

5. (a) Use the graphical method to solve the

following LP problem :
Maximize z=2x; + 3%y
subject to X; + X9 <30
X, 23
0<x9<12
0<x,<20
X1~ X920
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(b) Solve the following cost minimization
assignment problem :

6. (a)

(b)
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A businessman has to get 5 -cabinets,
12 desks and 18 shelves cleaned. He has
two part-time employees, Anjali and Arnav.
Anjali can clean 1 cabinet, 3 desks and
'3 shelves in a day, while Arnav can clean
1 cabinet, 2 desks and 3 shelves in a day.
Arnav is paid ¥ 22 per day and Anjali is
paid ¥ 25 per day. Formulate the problem
of finding the number of days for which
Anjali and Arnav have to be employed to
get the cleaning done with minimum cost as
a linear programming problem.

For the following pay-off matrix, transform
the zero-sum game into an equivalent linear

programming problem :

| By

Player B
B2

Al
Ay
A,

Player A

6

-1

5
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7. (a) Solve the following LP problem by using
two-phase simplex method :

Minimize Z=3X;— 2x, 3x3
subject to ~ 2%, + 3%9 + 3x3 =2
2x1 + 3% + 4x3 =1

Xy, X9, Xg 2 0.

(b) The initial basic feasible solution of a
transportation problem is given below :

W, W, W3 | Supply

16 20 12

F, 200

14 8 18

26 24 |16

Demand | 180 120 150 450

Check whether the given solution is optimal.
If it is not, then find the optimal solution.
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