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BACHELOR'S DEGREE PROGRAMME 
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cNI 
O 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 question no. 2 to 7. Calculators are not allowed. 

1. 	Which of the following statements are true and 

which are false ? Give reasons for your answer. 
5x2=10 

(a) Every basic solution in the assignment 

problem is necessarily degenerate. 

(b) In an LP with m constraints, a simplex 

iteration cannot have more than m positive 

basic variables. 

(c) 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. 

(d) The LPP Max 4x1  + 6x2  

subject to 2x1  +3x2.-A 

x1, x2  0 has infinitely many optimal 

solutions. 
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(e) 	The matrix 

1 1 1 0 0 0- 

0 0 0 1 1 1 

1 0 0 1 0 1 

0 1 0 0 1 0 

0 0 1 1 0 1 

is the co-efficient matrix of a transportation 

problem with 2 sources and 3 destinations. 

2. 	(a) A leading firm has three auditors. Each 	6 

auditor can work up to 160 hours during 

the next month, during which three projects 

must be completed. Project I will take 180 

hours to complete project II will take 140 

hours to complete, and project III will take 

160 hours to complete. The amount per 

hour that is charged by each auditor for each 

project is given below : 

Auditor 

I 

Project 

II III 

A 700 400 100 

B 500 600 700 

C 300 500 400 

Formulate this as a transportation problem 
and find an initial basic feasible solution to 
the problem using North-west corner 
method. 
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(b) 	Write the dual of the following 1-PI) 
	

4 
minimize 5x1 -6x2 +4x1  

subject to 

00 	 3x1  + 4x2  + 6.11  9 
‘71. 
00 
	 x i + 3x 7, + 2x3  > 5 

N 	 Zv i  + 5x2  — 3x1= 3 
O 

0, x3  unrestricted. 

Your dual should have an unrestricted 
variable, 

3. 	(a) While solving an 1_,PP by simplex method, 	6 
the optimal table obtained is given below : 

Cr 
Basic 

Variables 

I 

I I  

2 

-,12 

0 

X4 

0 

A4 

0 

:V5 
Solution 

2 x 2  0 1 1/4 1/4 0 

1 I t  1 0 —1/2 1 /2 0 2 

0 x 5  0 0 3/4 --1/4 1 6 

0 0 0 1 0 12 ..,_ 

(i) Find an alternative optimal basic 
feasible solution. 

(ii) Find an alternative non-basic feasible 
solution. 

(b) 	Use graphical method to solve the following 	4 
game. 

B 

—2 

A —5 3 

1 —4 

MTE-12 	 3 	 P.T.O. 



4. (a) Two firms are competing for business under 	6 
the conditions so that one firm's gain is 
another firm's loss. Firm A's pay off matrix 
is as under : 

Firm B 

B, 	B2 

No advertising A 10 5 —2 

Firm A Medium advt. A, 13 12 15 

Strong advt. A3  16 14 10 

B1  denotes No advertising by firm B 
B7  denotes medium advertising by firm B 
B3  denotes strong advertising by firm B 
Treating the problem of finding the optimal 
strategies as a problem in Game theory, find 
the strategies of the firms and the net 
outcome 

(b) Let S 2 

0 

[11 
0 

2 

21} 

Which of the vectors 4 

201 2 
, should be added to S to obtain a 

5. (a) Solve the following LPP using graphical 	6 
method. 
maximize 5x1  + 4x2  
subject to 

6x1  +4x2 <_ 24 
x1  +2T <6 - 	- 2 

— 4- X2 —‹  
A:- I" " 1' 2 -"">0  

3 4 

basis for E3. 
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(b) Find all the basic feasible solutions of the 	4 
following system of equations. 

2x1  + x2  — = 2 

3x1  + 2x2  + = 3 

x i, x2, x3 ?-- 0. 

6. 	(a) Solve the following Assignment problem : 	5 

Job 

1 2 3 4 5 

A 8 4 2 6 1 

B 0 9 5 5 4 
Machine C 2 8 9 3 6 

D 4 3 1 0 3 
E 9 12 8 9 5 

(b) For the following problem in game theory 	5 
formulate the problem of finding the optimal 
strategies for player A as linear 
programming problem : 

Player B 

B1 B2 B3 

Player A Al 1 2 —1 

A2 —2 1 1 

A3 2 0 1. 
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7. 	(a) Check whether the following LPP is feasible 
using simplex method. 

Max 5x1  + 3x2  

Subject to 

2x1  + x2 _1 

xi  + 4x2 .- 6 

xi, x2  ?0 

(b) Following is an basic feasible solution for a 
given balanced transportation problem. 

Problem : 

20 30 40 20 40 

10 5 8 12 6 

g 
4 8 12 

(31 

6 

Ci()( 

10 

3 

C2C1) 

1 

00 

7 

"g 

14 8 

Use the u-v method to test whether this 
feasible solution is optimal. If it is not 
optimal, carry out one iteration of the 
transportation algorithm to find the next 
solution. Is the next solution optimal ? 

40 

50 

60 

5 

5 
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xl, 

~r1~3c1ic: 4v T I  
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(e) : 

1 1 1 0 0 

0 0 0 1 1 1 

1 0 0 1 0 1 

0 1 0 0 1 0 

0 0 1 1 0 1 

ci-) 2 t-,1 1d AT 3 licioq 7701.  tricd77 .Ti TT .ef 

juu 311— t 

2. 	(a) 	11  7ljgLh4 a1-t r r titqw t I 3-TrO Tr-4-4 	6 

Lia -l•W 160 	nlh *144 cht t-ichcif t I 

Li 	t4 •11 .-if I 	chk4 -4180 	 (.144, 	I 

II -0 	Gbk4 -4 140 Nki. 	tifig),THi III 

-4 160 lqtr c14111 I 3T-d-TT-3TMTT 

Liro),st-t1 ch14-1 	rc-R 	-ur—TRIvw 

g 	RI mrd 	04 11q1 4 111 	 t : 

syfra 

-crt 

A 700 400 100 
B 500 600 700 
C 300 500 400 

0 Til:ITZTT i Ali 4R.1-i 171:ITT 	•11 -qqa•  
-0-17 31 3rit trftql4 et)-11 rcifiT 	f., -51-RfmTw 
31-fqt VTIff 	Cr3rp 	I 

#ui 
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(b) 1-14-iFoR5c-f LPP 	tra fafa7 
	

4 

5x1-6x2 + 4x3  

TT vli-ilavv.ir tf-A7 	: 

3x1  + 4x2  + 6x1?- 9 

xi  + 3x2  + 2x3  5 

2x1  + 5x2  3x3  = 3 

x1, x2 ?-0, .x; 	t 
-tr 	3-13f-d--49a 

3. 	(a) 	icttrr fafq 	 •51)-711,11 TflWfl 	6 
clIrcichf  	t : 

CB 
3.1NT W 

1 

X1 

2 

X2 

0 

X3 

0 

X4 

0 

Xs 
5rf 

2 x2 0 1 1/4 1/4 0 5 

1 x i  1 0 -1/2 1/2 0 2 

0 x5 0 0 3/4 -1/4 1 6 

0 0 0 1 0 12 

(i) Ichrr-ven Wdrf 31TNIt -071-ff 7e 1c-i 

(ii)  

7 I 

-cichfich 3TiMt T41Tff 7iict tf-A7 I 

(b) 1T3:5171 rarq r-i+-iron5cf -4 errtf-A71 	4 

B 

-2 	5 

A -5 	3 

1 	-4 
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4. 	(a) t 714 * 	o'-4141t 	tich1,11(11 T t fah 	6 

I 7f9-T 	I qc1-1 t 
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B, 	132 

10 	5 —2 -16 	A 
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(b) 

I 

1  

t I 

2 

3 

-0 -1  

E3  

5-  

2 

4 

of I t-t-1 	ci* 	LI 	tu I 141 1 

1 

2 

0 

TrkT'i 

I1(:-R 

2 

0 

2 

4-1 1-1 cl 	A S = { ,411 

ef t 

3 -) 	-117-47 

-5rwr cm4 frl Trr 

S 	u1151 mil 1! Tdlf~? 

5. 	(a) f--IrirOd LPP ch) 	 f 	err*if-A7 1 
5x1  + 

*1 3-Trq---*:--d--  i=n-T-Ttri 	7-qr-T 

6x1  +4x,<24 
+2x2 5_.6 

—x1  +x2 1̀ 

	

x1, x-1  x 	0 — 
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(b) 	 1ft 3-119--It 7.1 	4 
-7ticr 

2x1  +X2 -13 =2 
3x1  + 212  + x3  = 3 

IP 12, X3 

6. (a) PiHrofigcr 	TITITqf tic•tf771 	5 

1 2 3 4 5 

A 8 4 2 6 1 

B 0 9 5 5 4 
TR91-9 C 8 9 3 6 

D 4 3 1 0 3 

E 9 12 8 9 5 

(b)  	-ftrzt TilcR711   A 	5 

01  I-4TM 	ar91-  TfriTzrr 

TirrTzrt 	7f--1-d 

f(gc-1141B 

A1  

A, 

A3 

B1  B2 B3  

1 

— 2 

2 

2 

1 

0 

—1 

1 

1 

R50141 A 

7. 	(a) - 1191 rcIFN .Tr TitTi wTk Ai-ct 	fT 	5 

	TITRzfr Tztrm t err -iii 1 

5x1  + 3x2 	3f9M7TTITTEIT Thr.77 	: 

2.171+x2 .1 
x +4x >6 - 
x i, x2 ?-0 
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(b) 	-) Tie-o7 	WITEfT 	.) 31 	TPTU 	5 
	 fq-zrr Alqr 

20 30 40 20 40 

10 5 8 12 6 

g 

4 8 12 

®) 

6 

0 

10 

3 

20 

1 

(30) 

7 

TO) 

14 8 

11-v fq-N 	-9-zh 
72-d14 t.  TIT 	I zifq 717-d14 	t 	3-TTET Qrf 
1:1171 	 1-)1,-f-f-qft1 .111 - 1, 
1-9-7-qTh .wi--A7i err 31-Tr -r 	7e-d-14 t? 

40 

50 

60 
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