No. of Printed Pages : 12 | MTE-12 |

BACHELOR’S DEGREE PROGRAMME

00 Term-End Examination

g June, 2011

(q\|

© ELECTIVE COURSE : MATHEMATICS
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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.
o 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.

() 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 4x; + 6x,
subject to 2x{ +3x,<8

X1, X520 has infinitely many optimal

solutions.
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(e)

The matrix

r -~

111 000
000 111
100 101
010 010
001 10 1]

is the co-efficient matrix of a transportation

problem with 2 sources and 3 destinations.

2. (a)

MTE-12

A leading firm has three auditors. Each
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 :

Project
I I II
Auditor
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.



(b) Write the dual of the following LPP 4
minimize 5x; —6x5 +4x,

subject to

o0 3y +4xy+ 61,29
o ¥| 430, 421,25
™ 2¢, +5x,—3x,=3
. - WS q o
o | 2 3 ‘
Yy Xy 20, vy unrestricted.
Your dual should have an unrestricted
variable,
3.  (a) While solving an LPP by simplex method, 6
the optimal table obtained is given below :
3asic | 2 0 0 0
Cy Basic Solution
Variables| x 1 Xy Xy Ay Xg
20 x, 0 1 1/4 1/4 0 5
1 Xy 10 172 1/2 0 2
0 X5 0 0 3/4 -1/4 1 6
0 0 0 1 0 12

(i)  Find an alternative optimal basic
feasible solution.

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

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

(b)

5. (a)
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Two firms are competing for business under
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, B, B;

No advertising A, 10 5 -2
Firm A Medium advt. A, 13 12 15
Strong advt. A, 16 14 10

B, denotes No advertising by firm B

B, denote
B, denote

s medium advertising by firm B
s 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.

Let S=

0 5
2 2
3] 4

2 01;. Which of the vectors

, should be added to S to obtain a

basis for E3.

Solve the following LPP using graphical

method.

maximize 5x1 +4x,

subject to

6x, +4x,<24
Xy +2x2$6
x2$2
Xy, X520
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(b) Find all the basic feasible solutions of the 4
following system of equations.

2x]+x2~x3=2
3x;+2xy+x73=3

Xy, Xy, X320,

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

1 2 3 4 5

A8 4 2 6 1

B|0O 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
1 2 -1
Player A !
1 -2 1 1
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Check whether the following LPP is feasible
using simplex method.

Max 5xy +3x,
Subject to
2xy+x,=1
xq+H4x,= 6
X1, X520

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

Problem :

20 30 40 20 40
10 |5 8 12 |6

40 @®

4 8 12 |6 10

50

603 1 7 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 ?
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TTaeh SUIfY shTdehd
ATd qhHr
I, 2011
g dragewy : e
A E.12 : Ew grmE

qay ;2 U2 HYFTT JF : 50
FIT: YHE1IAFGEE F G 2 97 7 fardl 9w g
% ST ST | FHEFeid & T FF & ST7E0 TE 6/

1. frafafea o= 8 4 39 4§ F99 99 3R 9 9
FHYA THH ? I I F HR S 5x2=10
(a) A guen & @t snurd &a sTaw= B ¥
(b) TH m Y ATl LP &1 Tl TG d m
J Afirr dATe SMEW W TE & R |

() U= fg-=afaa Y= 9 91 o 3904 80 & STgER
Ifg e fgenet afawey gfaa =1 747 Fa §
@ T faard &1 +ff sfawen gfem =1 =W
FHEAT AT

(d) LPP4x;+ 6x, =l SAfUharito Hifwg aie :
2x,+3x,<8

Xy, X520

& fau saa: &3 3aq g
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(e)
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111 000
000 111
100 101
010 010
001 101

UF 2 €A SR 3 g At Iiaes e #
TR STTHE © |

T W@ T H T o Thesd § 1 s AE
H 7 afEe T o w € oK 3w S vl
G THEF 160 TS T HH HL THAT L
TfENST 1R 0 A H 180 F02 TRIA, qiEs
[1 i T0 T § 140 T a3 uferm 11
F G FA H 160 T TN ST AT
e § HIH FA % AU g - Tiers

S0 Wi =T TR T Yok fETER ©
i@
I II I
@ TWEH
A 700 400 100
B 500 600 700
C 300 500 400

39 TR I U GRaed §AEn & ®9 | g
HifsTe TR s gy w1 fafy g v wrfeses
ST T A W HI |



(b) frefafaa LPP =t 5fa fafaw 4
S5xy—6x,+4xy
T ATH IR HIf Fafs
3x,+4x,+6x3=9
Xy +3xy+2x,25
2x;+5xy=3x,=3
Xy, X520, xg styfaefaa 21
st gfa § v swfdafa =1 g =feu

3. (a) U= fafy ¥ & Maw A even A T 6

FT | W 3TN e A G ¥
Cy 1 2 0 0 0 -
STYRT <R Xy X2 X3 Xg X5

2] x, 0 1 1/4 1/4 0

X, 1 0 -1/2 1/2 0

0] x5 0 0 3/4 -1/4 1
0 0 0 1 0 12

() dwfeqs TEan MY T A T4
Edisig

(i) Iwrfea® FAHR GETT oA F0d FHIfwQ |
(b) TEE fafy @ fr=fafed @a &1 5@ s 4
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4. (a)

w5 A B WA fagms AL

(b)
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3 wH & =9 AR F fore gamEen | § fE
TH FH F Y I T THEH
TH A F AR T8 FATER ©

w4 B
B, B, B,
10 3 -2

FE faarH & A,
13 12 15
gaERTE fTm@T AL 16 14 10
B, frefia #xa1 & wH B g =18 o ¢
B, Fefta &aa & % B gr1 weA i fawmad
B, ffta atar & wH B 510 ymeenedl fasmd |
SUaH YAl 10 HA Al G B TE 9
fgiq q9en °F #1 el % foau giear R
grfass gftom e |

1 27
TH AifSe s = {2J [0“%1 E3 &1 Teh 379N
2

T kA % fau gfesn LJ L}t‘f@ﬁ?w
S Y

fa=fafea LeP 1 i fafy | 5o wifee)
5xq +4x,
1 SfeareT RIfTT afs
6.\ + 4.\2_: 24
X, +2x2s6
Ny=2
— Xy +x231
Xy, X520
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(b) Frfafea aftwm frem & @d o g0
G wif |
2x1+x2—x3=2
31’1+2x2+x3=3
xl,x2,x320

6. (a) TrafafEa freas waen = 5 S 5
SIS

1 2 3 4 5

A8 4 2 6 1

B|0O 9 5 5 4

W cl2 8 9 3 6

D|4 3 1 0 3

E|9 12 8 9 5

() fr=fafes g« fogia s A faemrdt A=t 5
TUaR iRl F1a FA Al FEEN F T faw

TR T & w9 ° g #ifea
fgerl B
B, B, B,

e A Al 1 2 =1

A, | =2 1 1
Al 2 00 1
7. (a) U fafy w1 3w wwa we wfe s 5
Freafafiaa woen gEma & @ 7@
5, +3x, 1 AfemaHieRT Hifey wafs
2x)+x,=1
x;+4x,26
X, X520
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(b) T HYfE e T U e gEW 5
g 9 fear T ®)

200 30 40 20 40
10 (5 8 |12 |6

40

4 8 [12 l6 |10

50

3 1 7 14 8

“®| 6 ®

u-v Tafe 1 yam #=x Sitg Fifse fF 98 5
T B A E | S 3eaH T ® Al swen g
e Y 5 e e wer-fat A o
TG HIFTT 1 I ST B 39aH 22
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