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BACHELOR'S DEGREE PROGRAMME 

(BDP) 

Term-End Exarhination 

December, 2019 

MTE-12 : LINEAR PROGRAMMING 

Time : 2 Hours 	 Maximum Marks : 50 

Note : Question No. 1 is compulsory. Do any four 

questions out of Question Nos. 2 to 7. Use of 

calculator is not allowed. 

1. State which of the following statements are 

true and which are false ? Give reasons for you 

 with a short proof or a counter-
example : 	 10 

(i) In an LP model, replacing < or z by = in 

the constraints can improve the Value of 

the objective function. 

(ii) The dual of dud of an LPP is primal LPP. 

(iii) Every feasible point in a bounded LP 

solution space can be determined from its 

feasible extreme points. 
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(iv) A balanced transportation problem may 

not have any feasible solution. 

(v) In a two-person zero-sum game, if the 

optimal solution requires one player to use 

a pure strategy, the other player must do 

the same. 

2. (a) A toy company manufactures two type of 

dolls; a basic version—doll A and a delux 

version—doll B. Each doll of type B takes 

twice as long to produce as one of type A 

and the company would have time to make 

a maximum 2000 dolls per day if it 

produces only type A. The supply of plastic 

is sufficient to produce 1500 dolls per day 

(both A and B combined). The type B 

version requires a fancy dress of which 

there are only 600 per day available. If the 

company makes profit of Z 3 and Z 5 per 

doll on doll A and doll B respectively; how 

many of each type of dolls should be 

produced per day in order to maximize 

profit ? 6 
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(b) The pay-off matrix of a game is given 

below. Solve the game : 	 4, 

Player B 

	

I 	II III 1V V 

3. (a) Formulate the dual of the fallowing LPP : 5 

Max. : 

z 1= 3x1  — 2x2  

s. t. : 

xi  5 4 

x2  5 6 

x1 + x2  =5 

—x2  5 —1 

Identify the nature of each of the dual 
variables. 

(b) Find all the basic feasible solutions of the 
following system : 	 5 

+ 2x2 + x3 = 4 

 2x1  + x2  + 5x3  =5 

P. t O. 
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4. (a) Solve the following. time-minimisation 
assignment problem : 	 5 

Person 

	

1 	2 	3 	4 

18 	26 	17 	11 

13 	28 	J4 	26 

38 	19 	18 	15 

19 	26 	24 	10 

(b) Using dominance principles, solve the 
game whose pay-off matrix is : 	5 

Player B 

I II III 

I 1 —2 8 

Player A II 7 5 —1 

III 6 0 12 

5. (a) A company has four plants P1 , P2, P3 , P4  

from which it supplies to three markets 

M1 , M2, M3 . Determine the optimal 

transportation schedule for the following 

data : 	 5 
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Plants 

P1  P2 P3 P4 Requirement 

M1  19 14 23 11 110 

Market M2 15 16 12 21 130 

M3 30 25 16 39 190 

Availability 60 100 120 150 430 

(b) Solve graphically the game whose pay-off 
matrix is : 	 5 

Player B 

I 
	

II 	III 

I 
Player A 

II 

6. (a) Use two-phase 

following LPP : 

Min. :  

1 	3 	—3 	7 

2 	5 	4 	—6 

method to solve the 

6 

z = 4x1  + 3x2  

s. t. : 

2x1  + x2  10 

+ 2x2  •S 6 

xl  + x2  ?. 6 

xi , x2  0 

P. T. O. 
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(b) Write the LPP model of the following 

Transportation problems : 	 4 

Destination 

I II III IV Supply 

1 5 7 6 4 70 

Sources II 2 8 3 1 50 

III 1 7 4 5 90 

Demand 50 40 50 70 

	

7. (a) Examine the convexity to the set : 	4 

((x1 , x2 ) E R2  : 4; + 3x2  S 6, 

x1 + x2  1,x1 , x2  0) 

(b) Solve the following 'inear programming 

	

problem by formulating its dual : 	6 

Min. : 

z = 15; + 10x2  

s.t. : 

3x1  + 5x2  5 

+ 2x2  3 

xi , x2  . 
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(iv) "Rt• 	 TPSIT "t1 	TiTra' 

TO' ill t 	 *1 
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31raf-4.9.  srs* sm.{ Tftf*---d91 
mak.  7 	 6 

	

(71) Piiirmitscf 757 	* 1319 	Te 
a : 	 4 

tgoil B 

	

I 	II 	III IV V 

	

1 -2 	0 	0 	5 	3 

	

tgoisi A 2 
	

3 	2 	1 	2 	2 
3 -4 -3 0 -2 6 

	

4 
	

5 	3 -4 2 -6 
3. (V) ri4-iro ti LPP 	ta (tri 

aftr*-Swat a 
z = 3x1  - 2x2  

‘31 51 ef) : 

4  

x2 >_ 6  
x1 + x2 = 5 

-x2 5 -1 
	t5/ at 	sictlici 	y6g1r111 

(w) clieirringrf  	alThTt ¶jWId fl 
Vid 	: 	 5 

+ 2x2 + x3 =4 
2.; + x2  + 5x3  = 5 

r Art 
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4. ( IT ) 	(sef -9TRI--Fila awl! 	119 

ct) %At( : 	 5 

ERA?! 

	

1 	2 	3 	4 

18 	26 	17 	11 
1 

13 	28 	14 	26 

38 	19 	18 	15 

19 	26 	24 	10 

(s) wpm fffErtrwr Flirt writ fretresd 

Tr-diff aTrvw * 'du -A ret cr1Fwtc : 5 

	 B 

I II III 

I —1 —2 8 

Psimill A II 7 5 —1 

III 6 0 12 

5. () REF chlaiirt * TIM W chittoi4 P1 , P2 , 

P3 , P4  t l 	4 c 	611`7114Ml , 1112 , M3  

Ird 	 it ditlifirtgli silk* 
peas!, tificmg ardit sotzr 	: 	5 

WIR 
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mi 

P2 P4 3114Fr-eh-IT 

110 19 14 23 11 

M2 15 16 12 21 130 4iir e 

M3 30 • 25 16 39 190 

'Maim 60 100 120 150 430 

( -go r-IRirtict 	 sirt) 	T f4fii A we  
5

. 

itarn41 B 

I 
H 

I II III IV 
1 

2 

3 

5 

—3 

4 

7 

—6 
(sins A 

6. (V) fgrapilq It T sig141 .4) ,4 	(id 

LPP fl ctarAtt : 	 6 

reti 	chtur 	AI( : 
1 

z = 4x1  + 3x2  

2x1 + x2  z10 

—3x1  + 2x2  5 6 

+ x2  6 

zi ,x2  0 
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ego rvircrifig 	tcm-f WIRT 	LPP riski 
.FET 	fr.43r7 : 	 4 

it* 

I 	II III IV 

70 

50 

90 

7. (V) -9-1 ci 'tad tirtiti 	aNTIMI VI 717 
a : 	 4 

{(xi , x2) E R2  : 4x1 3x2 5 6, 

x1  +x2  1,x1 , x2  2 0} 

(€1) -14-1 ci gad 	(94) 'Salliffq 111:1171 	*(+4) 
t * 	4;1d m( 	WAR : 6 

-etic941cmut MY-4R : 

z =,15x1  + 10x2  

*siren : 

3x1  + 5x2  5 

5x1  + 2x2  3 

xi , x2  O. 
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