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BACHELOR'S DEGREE PROGRAMME 

Term-End Examination 
December, 2011 

ELECTIVE COURSE : MATHEMATICS 
MTE-12 : LINEAR PROGRAMMING 

Time : 2 hours 	 Maximum Marks : 50 

Note : Question no. 1 is compulsory. Do any four questions 
out of 2 to 7. Calculators are not allowed. 

5x2=10 
1. 	Which of the following statements are true and 

which are false ? Give reasons for your answer. 
(a) If the feasible region of an LPP is unbounded 

the LPP will not have an optimal solution. 
(b) Every two-person zero-sum game can be 

represented by a pair of primal-dual linear 
programs. 

(c) For any pair of feasible primal and dual 
solution the objective value in the 

1\3 

	

	 maximisation problem is less than or equal 
to the objective value in the minimisation 

' problem. 
(d) The set (x, y) x2  + y2  =1, x > 0, 	0 } is a 

convex set. 
(e) To balance an unbalanced transportation 

problem it may be necessary to add either 
an artificial source or an artificial destination 
not both. 
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are linearly independent. 
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1 
1 
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2. 	(a) A department has five empolyees with five 	6 
jobs to be performed. The time (in hours) 
each employee will take to perform each job 
is given by the following table : 

Job 
I 
	

II 	III 	IV 
	

V 
A 
B 

Employee C 

E 

10 5 13 15 16 
3 9 18 13 6 
10 7 2 2 2 
7 11 9 7 12 
7 9 10 4 12 

How should the jobs be allocated, one per 
employee, so as to minimize the total time 
taken ? 

(b) Check whether the point (0, 1) is in the 
convex hull of ( —1, —1), (0, 2) and (1, 1) or 
not without using a diagram. 

3. 	(a) Show that the vectors 	 3 

(b) Solve the following LPP using simplex 	7 
method. Maximize z = 3x1  + 2x2  + x3  
subject to 

—3x1  + 2x2  + 2x3  = 8 
—3x1  + 4x2  + x3  = 7 

x1 , x2, x3  0. 
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4. (a) Consider the system of equations 

x i  + 2x2  + X 3  6 

2x 1  + x2 + x4 = 16 

X1 , x2, x3, X4  > 0 

Find all the basic feasible solutions of the 
above equations. 

(b) Solve the following game graphically : 	4 

Player B 

13 i 	132  

A l  { 3 —2 
Player A A2 -1 

A3 1 2 

5. (a) Write the dual of the following LPP : 	4 

Minimize z = 5x 1  — 6x2  + 4x3 

 Subject to 

3x 1  +4x2 +6x3 9 

x1  + 3x2  + 2x3  5 

2x 1  + 5x2  — 3x3  = 3 

x1  unrestricted x2, x3  0. 

Your answer should have at least one 
unrestricted variable. 
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(b) Following is a basic feasible solution for a 	6 
given balanced transportation problem : 

30 	40 	30 	10 
1 
0 

2 
0 

4 4 

3 
0 

5 2 
® 

6 

4 7 
0 

5 9 
0 

Use u-v method to test whether this feasible 
solution is optimal. If it is not optimal, carry 
out as many iterations or the transportation 
algorithm as necessary and obtain the 
optimal solution. 

6. 	(a) Using algebraic method find the optimal 	4 - 
strategy for player A for the following game. 

B 

2 —1 1 
A —2 1 2 

4 3 —3 

(b) Solve the following LPP using graphical 	6 
method : 
Maximise 

9xi  + 4x2  
Subject to 

x1 + x2 .8 
+ 3x2 5_ 9 

x2  
xi, x2  0 

20 

50 

40 
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7. 	(a) Two players A and B play the following 	5 
game : 
B hides a 5 rupee coin under one of the 2 
tins he has. If A correctly guesses the tin 
that contains the coin she gets the coin. If 
her guess is wrong, she pays Rs. 2 to, B. 
Formulate the game as a matrix game. Solve 
the game and find the optimal strategies for 
both the players, as well as the value of the 
game. 

(b) Find a basic feasible solution to the following 	2 
transportation problem using North-West 
corner method. 

2 2 3 
5 6 2 
3 2 4 
10 
	

7 
	

3 

(c) Give an example of an LPP with infinitely 	3 
many optimal solutions. 

10 
15 
10 
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(d) (x, y) X2  + y2  =1, x 0, y 0 	ci-) 

3171Fi 	t 

(e) aTti—o-d 4 tcwi TMFri 7trff 	 t 

 	t 	 -fir *1ff zrr -) Tr7.34 

tr7r,  t 	 

2. 	(a) 	 fT1TTIT 	47-.1 ct, 	lt1 	3 	4=4 chiH 	6 

t TAW ch1 4-1 	•51fT 	giki 'TT—a-T-4 -4 

a-rm Trvizr 	-d-r-ol-wr -4 fq-zrr Trzu t! 

c4 

 II III IV V 

A 
B 

ch 
D 
E 

10 5 13 15 16 

3 9 18 13 6 

10 7 2 2 2 

7 11 9 7 12 
7 9 10 4 12 

	

-Tic1 4-1 (11'01 chk 	fr) 
.1-)411( 	cm4-1 

	

f971-dii 	TC chk-11 

	

(b) rail -q917 	 f*-F-77 f1 fq (0,1) f4s4 	4 

(-1, —1), (0, 2) at (1, 1) t aidiFf 

-4t7-9711 
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3. (a)  3 fqINTZ 	Trf7T 
1 —1 1 

—1 1 1 
1 1 —2 

tra"*7: 	t I 

(b) 114-1 	tgo LPP •crWtiT Mil. W--A7 I 7 
z = 3xi  + 2x2  + x3'T 31ftWd1:11— TuT -W1 rw t 
7-4F-W 

3x1+2x2 +2x3 = 8 
— 3x1  + 4x2  + x3 = 7 

x1 , x2, x3 ..?- O. 

4. 	(a) ‘al 	, 4-1 0 (go *i 44Ichtul firefire \-TR : 	 6 
x 1 +2x2 +x3 =6 
2x1 +x2 +x4 =16 
x1 , x2, x3, x4  > 0 

3TRTRI vtrra.  z-cr4wr 

vrff wlf-A7 I 

tstcr ao 

i 	Tr* 

(b) 7rca.zT 	,)Tr--47  I 
fgrOril B 

B1 	B2 
Al 3 	—2 

%Mt A A2 —1 	4 
A3 1 	2 
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5. 	(a) r-14--iroR5d Lpp m1ttfff tof-g171 
	 4 

z=5x 1  - 6x, + 4.Y1  7,7 

: 

3x 1  + 	6x3  

x 1  + 3x2 	3 - + 2y > 5 

2x1  +5x2 -3x3 = 3 

x1  3-13f-d4ferff x2, x3  0. 

3-17( 	alit 	-) 31-gf-d--4ftrff 	z 	 aTraFIT 

t i 

(b) 'crW t 741 -4eo7 Trr74-0714FITW 31TqRITITiTM 	6 

14-1orisici ti 

30 
	

40 
	

30 
	

10 
1 2 4 4 
0 C0) 

3 

0 
5 2 

0 

6 

4 7 5 
30 10 

u-v faf4 	 7ra-d-14 t 

	 "zit TZTR 	"cIfTTO 

3117"4717T 39.77 Tiulf9"zri 

.5n-Eu W771 

20 

50 

40 
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6. 	(a) *-A-1-4 fqlft P-f4-1fel 	(go 74*- 	 tror:t A 
	4 

	

tdcl1-1 If-4T1 q.110 	: 

B 

2 -1 1 
A -2 1 2 

4 3 -3 

(b) r-i 4-Irorocf LPP 	71Thtzi 	•Af-A7 : 	6 
9x1  + 4x2 	wlf77 

7-4F-w 

x1  +x <8 1 	2 -  
x +3x <9 1 	2 -  

x2- <1 

X1/ x2 O . 

7. 	(a) t tr-01-* A ath B 	(go 	B 	5 
3-11:14 Lim ,u4 	t -ftQ 74 f--*---zrich 

5 Ttf7 	fiTqzbi f0141-dT t I irq A *T 

ft—q-r 	t, -f7w4 -ftcrwb—r 	t, t 74 -r4-46b—r 
f1-0-dTtl 	- 41oct -4-dithTh-6B 

tl 	74 -A 37-67*-- to-1 -44 -0-ff 
0E-A7 7§1-    figoirs ,4 
rc-) 	 1:FRgild Af77 I 
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(b) d7R-Tir7qii ch 	fq-fiT 	f-1+-1I 19 	1 tifTWO 	2 

TriTt:EfT 	mitilATT 3Tiqt VTIff 	qfici 

2 
5 6 2 
3 2 r 4 
10 
	

7 	3 

(c) 	.) t:11-  LPP T 3rIkUI q1PIR f7t:rk 

cni V,dc1 4-1 	t 

10 
15 
10 
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