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Note : Question no. 1 is compulsory. Answer any 
four questions from questions no. 2 to 7. Use of 
calculators is 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 a 
counter-example. 5x2=10 

(a) The optimal solution for an LPP always lies 
on at least two vertices of the feasible region. 

(b) In optimum simplex table, if zi  — 9 = 0 for at 
least one non-basic variable, then there will 
be no alternative solution. 

(c) The right hand side constant of the 
constraint in a primal problem appears in 
the corresponding dual as a coefficient in the 
objective function. 
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(d) The transportation problem is balanced if 

the total demand and total supply are equal 

and the number of sources equals the 

number of destinations. 

(e) The two players game with pay-off matrix 

1 —2 4 

— 1 4 2 has no saddle point. 

2 2 6 

2. (a) Solve the following LPP graphically : 	5 

Maximize z = 5x1  + 3x2  

subject to 

x1  + x2  6 

2x1  + 3x2  6 

0 x1  4 

0 x2  3. 

(b) Formulate the dual of the following LPP : 

Maximize z = 10x 1  + 8x2  

subject to 

x1  + x2  5 

2x1  — x2  12 

x1  + 3x2  4 

x1  0 and x2  is unrestricted. 
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3. (a) Use simplex method to solve the following 
LPP : 	 5 

Maximize z = 2x1  — x2  + x3  

subject to the constraints 

3x1  + x2  + x3  5. 60 

x1  — x2  + 2x3  10 

x1 + x2  — x3  20 

xi, x2, x3 0. 

(b) 	Consider 
problem : 

Si 

S2 

S3 

b 

Given x13  

the 	following 

D1 	D2 	D3 	D4 

6 	1 	9 	3 

11 	6 	2 	8 

10 	12 	4 	7 

85 	35 	50 	45 

= 50, x14  = 20, x21  

transportation 

ai 

70 

55 

90 

= 55, x31  = 30, 

x32  = 35 and x34  = 25. Check whether it is an 

optimal solution. If not, perform one 

iteration to obtain next basic feasible 

solution. 5 
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4. (a) Five persons are available to do five tasks. 
The cost for doing the tasks by each of the 
five persons is given below : 

Person 

1 
	

2 
	

3 
	

4 
	

5 

1 

2 

Task 3 

4 

23 29 27 20 28 

34 31 23 26 29 

29 26 27 25 29 

29 31 22 32 27 

24 27 25 28 27 5 

Find the assignment that will minimize the 
total cost. 	 5 

(b) Solve the following game by graphical 
method : 	 5 

Player B 
B1 B2 B3 B4 

Al  3 1 1 —2 
Player A 

A2 2 0 4 2 

5. (a) Use two-phase simplex method to solve the 
following LPP : 

Maximize z = 10x1 + 20x2  

subject to 

2x1  + x2  = 1 

xi  + 2x2  = 5 

xi  0, x2  O. 
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(b) For the following pay-off matrix, write the 

equivalent linear programming problems for 

both the players. 5 

Player B 

B1 B2 B3 

Al 9 1 4 

Player A A2 0 6 3 

A3 5 2 8 

6. (a) Use dominance principle to solve the game 

whose pay-off matrix is given by 	 5 

I 

Player B 

I 	II 	DI 

2 	—2 	4 

IV 

f 

II 6 	1 	12 3 
Player A 

III -3 	2 	0 6 

IV 2 	—3 	7 1 

(b) Let S = ((x, y) : x — y 	4, x 	y -- 3, y 	8). 

Find all the extreme points of S and 
represent (x, y) = (2, 1) as convex 

combination of the extreme points. 	5 

MTE-12 	 5 	 P.T.O. 



7. (a) Consider a plant which makes two types of 
automobile parts A and B. Each require 

3 processes, machining, boring and 
polishing. The time required for one unit of 

each type on processes is given below 

Process 
No. of hours Maximum 

available 
hours A 	B 

Machining 2 4 12 

Boring 3 5 10 

Polishing 3 2 8 

The profit for one unit of type A is 30 and 
the profit for one unit of type B is 40. 

Formulate the problem as LPP to maximize 
the profit. 

(b) Determine the initial basic feasible solution 

for the following transportation problem by 
North-West corner method. 

D1 	D 2 	D3 	D4  a i  ,j, 

Si  23 17 25 14 30 

S2 15 10 . 18 24 50 

S3 -16 20 8 13 60 

b —> 0 50 30 50 

Also, perform one complete iteration to find 

the next modified basic feasible solution. 	5 
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 2x1  + 3x2  6 

0345.4 

0 x2  3. 
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3. (W ) 1.4 	H Rsi LPP T*11T 	Ye *If4R : 	5 

z=2x1 -x2 +x3 if 3#1Wdlit*-{131 

3x1 + x2 + x3 5_ 60 

X1 - x2  + 2x3  10 

x1 + x2  - x3  20 

xi, x2, x3 0. 

144-1R160 	 trft-4-e FiRwr #tf147 : 

Di D2 D3 D4 	ai 

S1 6 1 9 3 70 

S2 11 6 2 8 55 

S3 10 12 4 7 90 

b j 	85 35 50 45 

14I 1 Trzri 	x13 = 50,  x14 = 20, x21  = 55, 

x31  = 30, x32  = 35 	x34 = 25. 0"47 ii 
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1 

2 

ahl4 	3 

4 

5 

23 29 27 20 28 

34 31 23 26 29 

29 26 27 25 29 

29 31 22 32 27 

24 27 25 28 27 

ftzrdq 	*P-A7 -NER4 	1K1 (11 1 10 

ic! cbtui t I 	 5 

(131) Trftzt 	A• PHR-ago 	'4117R : 	5 

(.51(1141 B 
BBB 1 	2 3 B 4 

Al  -3 	1 1 —2 
%MT-41 A 

A2 _2 	0 4 2 

5. 	t-"{tit 7-*-t7T iWRI.  f#TrAird LPP 

5 

z = 10x1  + 20x2 W•3-TRTWaltiT 

2x1  + x2  = 1 

xi  + 2x2  = 5 

xi  0, x2  O. 
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III -3 2 0 6 
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(ii) .31-it-TrP'44 cbT4k 114R4 TU PH 	Z1 (SICI 1:11t4F 
RgR:Zif *-1 	3lN1f 	.f.f7T-d 	Tff 

WA7 I 

D1 1 D2 D3 D4 	a. 

Si  23 17 25 14 30 

S2 15 10 18 24 50 

S3  _16 20 8 13 60 

3b 	0 50 30 50 
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