
MTE-12 No. of Printed Pages : 12 

BACHELOR'S DEGREE PROGRAMME 
(BDP) 

Term-End Examination 

01097 
	June, 2016 

ELECTIVE COURSE : MATHEMATICS 

MTE-1 2 : LINEAR PROGRAMMING 

Time : 2 hours 	 Maximum Marks : 50 

(Weightage : 70%) 

Note : Question no. 1 is compulsory. Attempt any four 

questions out of questions no. 2 to 7. Use of 

calculators is not allowed. 

1. Which of the following statements are true and 
which are false ? Give reasons for your answers. 	10 

(a) If S1  and S2 are two convex sets, then their 
intersection is also a convex set. 

(b) Dual of a dual is a primal problem. 

(c) A saddle point in a game is the point of 
intersection of the optimal pure strategies of 
the two players. 

The vectors e 1  = 
[1 

0 
and e2  = 

0 

1 
constitute 

a basis for E3 . 

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

2. (a) Solve the following linear programming 

problem by Simplex method : 	 5 

Maximize z = x 1 + 4x2 + 5x3 
subject to 

3x1  + 3x3  22 

x1  + 2x2  + 3x3  < 14 

3x1  + 2x2  <- 14 

xi , x2, x3  ?_ 0. 

(b) 	Solve 
assignment 

	

the 	following 
problem 

	

I 	II 	III 

cost 

IV 

minimising 
5 

V 

A 2 9 2 7 1 

B 6 8 7 6 1 

C 4 6 5 3 1 

D 4 2 7 3 1 

E 5 3 9 5 1 
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3. (a) In a game of two players, given the payoff 

matrix for player A, obtain the optimum 

strategies for both the players and 

determine the value of the game : 

B 

6 -3 7 

Player A -3 	0 4 

1 -5 	2 

(b) Solve the following transportation problem 
to maximize profit : 

Destination 

II III IV Supply 

A 40 25 22 33 100 

Source B 44 35 30 30 30 

C 38 38 28 30 70 

Demand 40 20 60 30 
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4. (a) Convert the following game problem, 
involving two person 'zero-sum' game in an 
equivalent linear programming problem : 5 

Player B 

Player A 

8 20 - 3 1 

6 25 4 2 

0 - 8 12 

16 9 21 0 

(b) Write the mathematical model of the 
following transportation problem : 	 5 

Distribution Centre 

D 1  D2 D3 
 

D4 Capacity 

P1  19 30 50 12 7 

Plant P2 70 30 40 60 10 

P3 40 10 60 20 18 

Demand 5 8 15 
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5. (a) A firm plans to purchase at least 200 kg of 
scrap containing high quality metal X and 
low quality metal Y. It decided that the 
scrap to be purchased must contain at least 
100 kg of X-metal and not more than 35 kg 
of Y-metal. The firm can purchase the scrap 
from two suppliers (A and B) in unlimited 
quantities. The percentage of X and Y 
metals in terms of weight in the scrap 
supplied by A and B is given below : 

Metals 
Supplier 

A 
Supplier 

B 
X 25% 75% 
Y 10% 20% 

The price of A's scrap is 200 per kg and 
that of B is 400 per kg. The firm wants to 
determine the quantities that it should buy 
from the two suppliers so that the total cost 
is minimized. Formulate the problem as LPP 
and solve. 6 

(b) Write the dual of the following linear 
programming problem : 

Minimize z = xi  + x2  + x3  

subject to 
- 3x2  + 4x3  = 5 

xi - 2x2 3  
2x2  - x.3  4 

xi, x2  0, x3  is unrestricted. 

Your dual must contain one unrestricted 
variable. 	 4 
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6. (a) Check whether the following system of 
linear equations has degenerate solutions : 

2x1  + x2  - x3  = 2 

3x1  + 2x2  + x3  = 3 

If yes, find all the degenerate basic feasible 
solutions. 	 4 

(b) Using two-phase method, solve the following 
linear programming problem : 	 6 
Minimize z = x2  - 3x.3  + 2x5  

subject to 
x1  + 3x2  - x3  + 2x5  = 7 

- 2x2  + 4x3  + x4 = 12 

- 4x2  + 3x3  + 8x5  + 3E6  = 10 

x x x .x> O. l' 2' 3'" 6 

7. (a) Solve the following game using graphical 
method : 

B 
6 4 3 
2 4 8 

(b) Which of the following sets are convex ? 

(i) Si  = { (x, y) f  x2  + y2  ?_ 4) 

(ii) S2  = (x, y) x 3, y 5) 

Verify your result by drawing the graph. 	4 

A 
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0 1 

10 
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(A:) 

2. 

m-TiNTrzff 3k 11-1 111 air{ tritapFrr 
TiTrff 	zrft tr4r-o:w aTka 

m+nt I 
Al 	4(.90-41 

TRRT AH 	d 	cb 

Ati* 

z = x1  + 4x2  + 5x3  W.  aifirr*IN7 

Act 

3x1  + 3x3 	22 

+ 2x2  + 3x3 	14 

3x1  + 2x2 	14 

x1 , x2 , x3  > 0. 
• 

'A+-irMr 1 	UIT 	Pio-, 
*If* : 

Sri 

I 	II 	III 	IV V 

A 2 	9 	2 	7 1 

B 6 	8 	7 	6 1 

C 4 	6 	5 	3 1 

D 4 	2 	7 	3 1 

E 5 	3 	9 	5 1 
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3. () 	 TfIR 4, *ref* A* fc-R 

nrrdR 31Tukg Reit -741 t I tRi RsmAtil * 

c-R 	3rm -04R3If I Trim 

f4-+-rffeR 
	

4 

B 

6 —3 7 

%Mt A —3 0 4 

1 —5 	2 

aTilwtt 'am 4 cm-i  N~f IT 

6 

I II III IV 

A 40 25 22 33 100 

44 35 30 30 30 

38 38 28 30 70 

40 20 60 30 sITTT 
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4. M 	it-mrP4T V-qle Tia Tir 

gc-ti 164) 	 3111JFiq vliprr 141kci1cio 4=t1* : 	5 

%MT* B 

8 20 - 3 1 

6 25 4 2 

0 -8 12 9 

16 9 21 0 

Nr) H~ ilac, tfit4F Tprezrr   i4c4i 
q -14%-f4R: 

D1  D3 D4 

idcitUI 

D2 

P1  19 30 50 12 7 

P2 70 30 40 60 10 

P3 40 10 60 20 18 

8 7 15 

MTE-12 	 10 



5. () 7-4ffr tug x 3Tr T tug 
Y 7ff -47 i WT-'4-W:1-  200 1.4411 	tslfl 

ctA 	el)•7111 611141 	I 	Pule' c)c11 
	 7i4 	K41 147 A trrg x * -wT-14-*TT 
loo a 	1 31 i c Y* 35 "Ra alftr Rtf 
Ala -ritRI4taTFLIftufai (A 	B) 4 
aRlIftm Tot 4 *Er tOlq 	 t I A 3 B 

* 1"(F 31Tc0 	Tri 1-4-Er * clAl A tugall 
 	: 

tng 
awrif4—df 37-fie---d-f 

A B 
X 25% 75% 
Y 10% 20% 

A*1' *T tr 	 200 31% 1441i 31 B*1' 

*I• 	400 31% 	 t 1 10 ei) 

3Trtft-dV34 4 (sQ 7T4 ak41 *i 	Taw 
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(ii) 	1Rsich 	WIRT 1 acil 	 : 

z = xl  + x2  + x3  TT 	ttr4R 

6 
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- 3x2  + 4x3  = 5 

xl  - 2x2 . 3 

2x2  - x3  4 

xi, x2  0, x3  3Ted4R.Tff 
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tI 	 4 

11 	 P.T.O. 



6. () 41.-4 *r114R 	-1 1-1 	(Nch til•fichtul 

Pch1 44 	altrW 	: 

2x1  + x2  — x3  = 2 

3x1  + 2x2  + x3  = 3 

zft t, c W-11 aNITIZ 	 Wiff 

Alf4R 

(w) t-wErtraft air Mg) 1 1 cht , 	 ch 

tgrgrq 'RiTizrf 	*11NR : 
z = x2  — 3x3  + 2x5  -tici+-nchtoi *AR 

x1  + 3x2  — x3  + 2x5  = 7 

— 2x2 + 4x3 + x4 = 12 

— 4x2  + 3x3  + 8x5  + x6  = 10 

xi , x2 , x3 ,... x6  O. 

7. () 7414i 	i g{T PH 	ciRga t;e To .  tINR : 	6 

B 
6 4 3 

2 4 8 

(a) PiHroRski Tig*4.  4 -4q4 titxclei ardyl 

(i) S1 = (x, 	I x2  -I- y2  4) 

(ii) S2  = (x, 	I x 3, y 5) 

REN &atilt 3TEr4 	a-R*1* I 	4 

A 
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