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BACHELOR'S DEGREE PROGRAMME (BDP) 

4 !! 	I Term-End Examination ! 	.. 
December, 2014 

ELECTIVE COURSE : MATHEMATICS 

MTE-12 : LINEAR PROGRAMMING 

Time : 2 hours 	 Maximum Marks : 50 

(Weightage : 70%) 

Note : Question no. 1 is compulsory. Do any four 
que.  stions out of 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 intersection of finite number of convex 
sets is not convex. 

1 2-  
(b) If value of the 2 x 2 matrix game 

4, then p 4. 

(c) If 10 is added to each of the entries of the 
cost matrix of a 3 x 3 assignment problem, 

then the total cost of an optimal assignment 
for the changed cost matrix will increase by 
10. 

is 
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(d) For maximization LP model, the simplex 
method is terminated when all values 
C. — z. > 0. 

J 	J 

(e) The dummy source or destination in a 
transportation problem is added to prevent 
solution from becoming degenerate. 

2. (a) Reduce the following two person zero sum 
game to 2 x 2 game using principle of 
dominance. And hence solve the game. 

Player B 

B 	B 
1 	2 

6 

	

1 	—3 

	

3 	5 

—1 	6 

	

4 	1 

	

2 	2 

—5 	0 

A 1 

A 
Player A 
	2 

A 
3 

A 
4 

A 
5 

A 
6 

(b) Obtain the dual of the following primal LP 
problem : 	 4 

Maximize z = x1- 2x2 + 3x3 

subject to 	— 2x1 + x2 + 3x3 =  2 

2x1 + 3x2 + 4x3 = 1 

x1' x2 x3 ?.. 0 
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3. (a) A company makes two kinds of leather 
belts. Belt A is a high quality belt and belt 
B is of lower quality. 'The respective profits 
on A and B are 4 and 3 per belt. The 
production of each type A requires twice as 
much time as a belt of type B, and if all 
belts were of type B, the company could 
make 1000 belts per day. The supply of 
leather is sufficient for only 800 belts per 
day (both A and B combined). Belt A 
requires a fancy buckle and only 
400 buckles per day are available. There 
are only 700 buckles a day available for belt 
B. What should be the daily production of 
each type of belt ? Formulate this problem 
as an LP model and solve it by the 
graphical method. 

(b) Find the initial basic feasible solution of the 
following transportation problem using 
North-West Corner method. 	 2 

90 90 100 110 

50 70 130 85 

75 100 100 30 

200 

50 
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4. (a) Two breakfast food manufacturers ABC and 

XYZ are competing for an increased market 

share. The pay-off matrix, shown in the 

following table, describes the increase in 

market share for ABC and decrease in 

market share for XYZ. Determine optimal 

strategies for both the manufacturers and 

the value of the game. 

ABC 

B
1  

XYZ 

B
2  

B
3 

B
4 

A 
1 

A 
2  

A 
3 

2 

6 

—3 

2 

—2 

— 5 

—2 

—2 

4 

12 

0 

7 

1 

3 

6 

1 

(b) Find all the basic feasible solutions of the 

following system of linear equations : 

2x1 + x2 - x3 + 2x4 =  2 

3x1 + 2x2 + x3 + 4x4 3 

xl, x2, x3, x4  0 

Check if any of them is degenerate solution. 

Justify your answer. 
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5. (a) A department has five employees with five 
jobs to be performed. The time (in hours) 
each employee will take to perform each job 
is given in the following matrix. How 
should the jobs be allocated, one per 
employee, so as to minimize the total man 
hours ? 

I II 

Employees 

III 	W V 

A 10 5 13 15 16 

B 3 9 18 13 6 

Jobs C 10 7 2 2 2 

D 7 11 9 7 12 

E 7 9 10 4 12 

(b) For the following pay-off matrix, transform 
the zero-sum game into an equivalent linear 
programming problem : 

Player B 

B
1  B2 

B
3 

1 	—1 	3 

3 5 —3 

6 2 —2 

A 1 

Player A A 2 

A 
3 
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6. (a) Using matrix — minima method, find the 
initial basic feasible solution of the 
following transportation problem : 

4 6 8 8 

6 8 6 7 

5 7 6 8 

20 30 50 50 

Hence find the optimal solution. 	 7 

(b) Check whether the following set is convex : 	3 

S = {(x, y) : x2  + y2  1, y2  ?_ x} 

7. (a) For what values of k are the following 
vectors linearly independent ? 	 4 

1 	1 

2 k 0 

1 	1 
	

1 

(b) Solve the following LP problem using 
simplex method : 	 6 

Maximize z = 6x1 + 4x2 

subject to 2x1  + 3x2  <- 30 

3x1  + 2x2  5_ 24 

x1 + x2 3  

xl, x2 

40 

60 

50 
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(Er) iWt aftr*--diftwm trw tgri:Fq (LP) 1-4-0 
-74 Trift -grF - zi  o t, wiT 1'4k 4-1471 

t 	Ril t I 

Trft--4-44 TrgrFrr 4 alint 	cra 
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B 	B2 1 
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A 1 1 -3 

A2  3 5 

i'trOT‘t A A3 -1 6 

A4 4 1 

A5 2 2 

A6  _ 5 0 
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z = - 2x2  + 3x3 W 3-TRWgit*-Tur Atr77 

At4 	- 2xi  + x2  + 3x3  = 2 

2x1  + 3x2  + 4x3  = 1 

xi' x2, x3 
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90 90 100 110 

50 70 130 85 

75 100 100 30 

200 

50 
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B
1  

XYZ 

B2 
B3 B4 

A 1 2 —2 4 1 

ABC 
A

2 
6 —5 12 3 

A3 —3 —2 0 6 

A4 2 —2 7 1 

(13i) P4-1 	cl 	trt§r  	14-*74 	1:rift 
al-mrft Tirra. 	*1-D-R : 

2x1 + x2 - x3 + 2x4 = 2 

3x1 + 2x2 + x3 + 4x4 = 3 

xl, x2, x3, x4  0 

	tTP4 	:zrt 	cofil 	31-Erwa 

	

?3 drit t at ArN7 I 	 6 

MTE-12 	 10 



5. 	7" f4ITTIT 4 5 qt-4 cnta 	c.-R 5 Wtq't t I 

w:N.rft gm -51A qfq" 	ctA 4 	 

am! 	 (Ste 4) PHICIRsio aTraLq ' Rtii 

TIT t I To NIF 	'Lq-di:f crA 	cs-R 

7""' q14. 	WI-41ft 0 6ki mcnk aTreed 

I II 

wi9Ret 

III IV V 

A 10 5 13 15 16 

B 3 9 18 13 6 

'q-fq C 10 7 2 2 2 

D 7 11 9 7 12 

E 7 9 10 4 12 

NO 	cl tgcl WrffR al-ram' 	TR t-04-71-17 t;0 
kvist,44 1Rsich 347FrqVITF41 4 trik—Aff 

WA-R : 5 

%Ulf B 

B
1 

B
2 

B
3 

A 1 1 —1 3 
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A
3 6 2 —2 
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6. 	L--4-dg-3-1Takg -RN 	cnk4) fiHRiRsid 

Titt4F TFR:Err r ARPT aTRIRct Tirfff 

	*rN7 : 

4 6 8 8 

6 8 6 7 

5 7 6 8 

20 30 50 50 

414 31WR 	Tas 7111 ti* I 	 7 

(13t) 	trr7R 	d kit v:141 arqPi.  : 	3 

S= {(x,y):x2 +y2 <_ 1,y2>_ x}  

7. 	k 	14AI 1:1T4 i4P1P-eita-  fir, 

V§F+7: (-1CIA ? 	 4 

1 1 

2 k 0 

1 

(u) 	14111 	m411,1 *&4 PHRIRsid trur- 

31)1j11:F (LP) 1:11TF1( 	 : 
	

6 

z = 6x1 + 4x2 Ws  aTfir*-9111-*7TtN7 

2x1  + 3x2  < 30 

3x1  + 2x2  5.. 24 

x1 +x2 -3  
x1, x2  > 0 

40 

60 

50 
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