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ELECTIVE COURSE : MATHEMATICS 

MTE-12 : LINEAR PROGRAMMING 

Time : 2 hours 	 Maximum Marks : 50 
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Note : Question no. 1 is compulsory. Do any four questions 

out of question no. 2 to 7. Use of Calculator is not 

allowed. 

	

1. 	Which of the following statements are true and 
which are false ? Give reason for your answer. 

5x2=10 
(a) If the dual LPP has an unbounded solution, 

primal problem has an infeasible solution. 
(b) In marking assignments only columns 

having more than one zero should be 
preferred. 

(c) Every game matrix has a unique saddle 
point. 

(d) Finite union of convex sets is convex. 
(e) If the n x n matrices A and B are 

non-singular than A + B is non-singular. 

	

2. 	(a) Obtain all basic feasible solutions to the 	3 
following system of linear equations : 
2x1  + X2  - X3  = 2 
3x1  + 2x2  + x3  = 3. 
x1 x2 x3  0. 
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(b) 	Using the initial basic feasible solution for 	7 
the transportation problem given below, 
find an optimal solution for the problem. 

4 8 8 

3 
16 24 16 

C/  0 @ 
8 16 24 0  

72 	102 	41 

3. (a) Use simplex method to solve the following 	6 
LPP : 
Maximize Z =-4x1 +10x2  
subject to 2x1 + x7 5_50, 2x1  
2x1 +3x2 _90, xi 	and x2A. Also find the 
alternate optimal solution, if any. 

(b) Use the graphic method to solve the 	4 
following LPP : 
Minimize Z= —xi  + 2x2  subject to 

—x1  -4- 3x2 5_10, x1 + x2 .6, 
x1 —x2 ___2, x l A and x2.>:0. 

4. (a) Obtain the dual of the following LPP 	5 
Maximize Z =x i  — 2x2 +3x3  
subject to — 2x1  + x2  + 3x3  = 2, 
2x1  + 3x2  + 4x3 = 1, 
xi, x2  , 
Your answer should have unrestricted 
variables. 

(b) For the following matrix game, write down 	5 
the equivalent LPP for solving the game. 

B 

A  [-1 2

] 1 0 

56 

82 

77 
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5. (a) Use two-phase simplex method to 	6 
Maximize Z = 3x1  — x2  

subject to 2x1 	 3x2 2, x2  
xia) , x2A. 

	

(b) Find the initial basic feasible solution of the 	4 
following transportation problem using 

matrix-minima method. Also, check 

whether this solution is optimal or not. 

Destination 

Origin D1  D2 D3 D4 Availability 

01 1 2 1 4 30 

02 3 3 2 1 50 

03 4 2 3 9 20 

Requirement 20 40 30 10 

6. 	(a) A person manufactures two types of lamps, 	3 
say A and B. Both lamps pass through two 

technicians : first a cutter, and second a 

finisher. Lamp A requires 2 hours of the 

cutter's time and 1 hour of the finisher's 

time. Lamp B requires 1 hour of the cutter's 

time and 2 hours of the finisher's time. The 

cutter has 104 hours and the finisher has 

76 hours of available time each month. The 

profit on one lamp A is 6.00, and on one 

lamp B is 11.00. Assuming that she can 
sell all that she produces, formulate the 
problem of maximization of profit as an LPP. 
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(b) Use the principal of dominance to reduce 	4 
the size of the following game. Hence solve 
the game 

3 
1 
2 

- 

0 
4 
2 

4_ 

2 
6 

- 
(c) Give an example of an LPP with unbounded 	3 

solution. 

7. 	(a) The profit achieved on assigning 5 different 	5 
jobs to 5 different people are given below. 
Find the assignment that maximizes the 
profit, and the maximum profit. 

1 5 7 3 8 
9 0 4 4 5 
8 3 2 9 5 
0 1 3 4 1 
5 9 6 5 9 

(b) Solve the following game graphically : 	5 

Player B 

1 2-  
5 4 

Player A —7 9 
—4 —3 
2 1 
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1. 	14-.1 	5c-r 	 3-71,Ff I 

31174 -3" 	cbituf r,"IrsTR I 	 5x2=10 

(a) .c11 tth LPP 	31-Erft--qz t 	3TrEr 

(b) f971-ffi 	Fri 	k d 	Zr 1,1,11 *1 31fel Vt-PLE 

-c14-3.ff 	q-TITIT 	I 

(c)  

61d1 t 

(d) tifTFTM r-i-,r1 -1 31'9E( 	 

t I 

(e) grq A 3-t B nxn 	3TT-aff 
A+B 	«AN-oluilq 	 I 

	

2. 	(a) 	F-14-ircirtgd 	 4chle4 .k lit 	3 

31-Tte -Orru 
2x1+ x2 —x3 = 2 
3x1  + 2x2 + x3 = 3 
xix2 x3  0 
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(b) 	1 	 f- '4 4 ► 4 tif7-4-6ff TiTTEff 	3fRfal-W 3-11111t 	7 
	 cht 	r 	ITEir 	te.c1 4-1 

71► d --1F--A-R ►  

4 8 8 

0 
16 24 16 

0 @ @ 
8 16 24 0  

72 	102 	41 

	

3. 	(a) 	icilqT f4N 	 -51701   LPP ml 
I 

Z-4x1  +10x2  
-T-4f 2x + x2  50, 2x1+5x2 .100, 
2x1  +3x2 __<90, 	 Te-d-4 fir► Tifq 

-11c1  

(b) IJTEF171 fEfT 	3ItTT 	F-P--trortgci LPP rnl 

= 	+21-2  
—x1 +3x2 _10, 

X +x2<6 <6 - — 
Y — < x1 - 2-2  
Xi, X2 -0. 

	

4. 	(a) 	-r-a-Tf -r-Tfm.  LPP 	 •1-f -R I 
Z =xi  —2x2 +3x3 T 3-1-fWd11-1--*-77 	,T►  
Ic 
— 2x1  + x2  + 3x3  = 2 
2x1  + 3x2  + 4x3  =1 
x1, x2  , x3A. 
3Trcr 	d7i. 	-4f  	31-m-vw.  t 

56 

82 

77 

6 

4 

5 
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(b) 	114--ircirtgcf t" . 3-11-0  chl rlWt.-4 t -F-07 .-14-1qc,-1-4 	5 

LPP f-fffu7 I 

B 

2 
A 

1 0 

5. 	(a) 	f 	T 	1 fdfq 	71-1-11 	f rrcTl 1 	6 

LPP 

z = 3x, — x2  chi 354-*-d 
2x1  + x2_2 
x1 +3x2— <2 
x2  5_ 4 

Xi, x2  0. 
(b) 31T& 	lr fqfq chi 5ATT t7t F-14-irrirtgd 	4 

71frdti -q1:1-Frf ch l -97FT-117.  3-Trt1rtl Orr-d 
711- 	{4- 	 Sri 	t ITT 

+icio,--1 
IT D1  D2  D3 D4 3-crow-di 

01  1 2 1 4 30 

02  3 3 2 1 50 

03  4 2 3 9 20 

31-p-Fr*-di 20 40 30 10 

6. 	(a) 	Qch 	 FcRill 01,-11c11 t I 	=RNA 2.1-1. 	3 

	 B I q1-11.1T*7 	Fiti+1 t 	 

	 t: 
Fr.RNI A ch.) 	t4t 2  	,Ar{-1,3-■)-1ch 

1 	 B .q-9T4 1  
LIN-Nrzich 2 	0 411cIf tl 1 TIt4 t-rd-T t TITP 
104 Q 	 tIlt-1 76 b.P. 	TIT1713:10-aT 
t1 1zR1+1 A -1;7 .FTIT 	6.00 r-c4t1+1 B 1T 	-TIT 
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11.00 t I 	 1:11-ff (11RT1Q, 	 r-cRm 

t Tfl#  	(11 t I 	 

31-N-waTn--*-7T 	-1-ITT7Err chl LPP 	tc-1 

(b) Mly1c11 fk 	T.-{* 	 4 

3-1TWR 4)-1 (-44-11--nd 	 wt)it 

3 0 4 
 

1 4 2 

2 2 6 

(c) 	arcrf-{-4-4 	LPP •r i  c-> 	q`i 	I 	3 

7. 	(a) 	5 f 	1 ch.) 5 -5-TR oircmg"I fizra-9. 	5  

7,:?1Mir F-14-1Foligd ti a 	 f97:rd 

fq ,r4 orIT 3TRITh—d-4 	13afw-d-4 

1 	5 7 3 	8 
9 	0 4 4 	5 
8 	3 2 9 	5 
0 	1 3 4 	1 
5 	9 6 5 	9 

(b) 
	

=ikifrifOa 	ml 7icfitzi faf 	Sri c11 	 I 	5 

R5C115 	 B 

1 2 

Fortis1 A 

5 4 

—7 9 

—4 —3 

2 1 
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