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Note: Question no. 1 is compulsory. Answer any
four questions from 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 a short proof or a
counter-example in support of your answer. 5x2=10

(a) If the payoff matrix of a game is changed,

saddle point of the game, if it exists, changes.

(b) In a transportation problem with 4 sources
and 3 destinations, the number of basic

variables in any basic feasible solution is 7.

(c) A subset of a linearly dependent set of
vectors need not be linearly dependent.
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(d)

(e)

2. (a)

(b)

MTE-12

In a solution of a two-dimensional LPP, the
objective function can assume same values

at two distinct extreme points.

In a solution of LPP, if Zj - Cj = 0 for the
basic variables, there exists an alternative

solution.

A company is making two products A and
B. The cost of producing one unit of product
A and B is T 60 and ¥ 80, respectively. As
per the agreement, the company has to
supply at least 200 units of product B to its
regular customers. One unit of product A
requires one machine hour whereas product
B has machine hours available abundantly
within the company. Total machine hours
available for product A are 400 hours. One
unit of each product A and B requires one
labour hour and total of 500 hours are
available. Formulate the problem as an LP
model so as to minimize the total cost.

Use the principle of dominance to solve the
following game :

Player B
B; By B3 By

Ay [-5 3 1 20
Ay | 5 5 4 6
A; |-4 -2 0 -5

Player A

2



3. (a) Formulate a suitable LPP of the following

game with respect to minimization and

maximization players : 5
Player B
1 2 1
Player A|2 1 O
3 4 4

(b) Is the set of vectors
{@, 2, 3), 3, 4, 1), (2, 3, 2)} linearly

independent ? Give reason. 5

4. (a) The following table provides the sales data

of four salesmen in five sales territories :
Sales Territories

I IT III IV V

16 15 17 10 8

16 16 20 15 12
Salesmen
12 8 10 13 15

g a %9 »

18 16 17 12 10

Determine the optimal assignment of
salesmen to territories, to maximize the total

sale. 5
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(b)

5. (a)

(b)
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Solve the following game graphically :

Player B
2 3 -1 4
Player A
-1 4 5 1

Using North-West corner method, find the
initial basic feasible solution of the
following transportation problem :

Destination

Dl D2 D3 D4 Capacity

Sq 19 30 50 10 7

Source| Sy 70 30 40 60 9

Ss 40 8 70 20 18

Demand| 5 8 7 14 34

And, hence find the optimal solution.

Formulate the dual of the following LPP :

Min z = 3xq + 2xg

subject to
X1 — X9 <1
X1+ X9 <7
Xy + 2X2 >10

X1 X220



6. (a) Solve the following LPP graphically : 5
Max z = 60x; + 40x9

subject to
Xy + X9 <3000

X2 < 1200
x1 2 600
X1 > X2

X1, X220

(b) Check whether the following sets are convex

or not : 5
1) SI:{(x,y)|y—3$—x2,X20,y20}

(11) SZ:{(x,y)|y—32—x2,X20,y20}

7. (a) Use the two-phase simplex method to solve

the following LPP : 6
Max z = — 3x7 — 2xX9

subject to
X1 +X921
X1+ 2x9<7
X1+ 2x9 210
X9 <3

X1, X9 >0
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(b) Obtain all the basic solutions to the

following system of linear equations :
y1+2y2+y3=06

y1+Yyg+2y3=3
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FZ: Y7 G 1 T AT E | F97F. 287 57 5T

TR T & I T | Bl B I B B
sgHlT TgTE |

1. wasu f6 f=fafgs @ @ ®H8 w99 g7 3R
HHE FFT 8 | AU IW h UG § Tsh HiAH
YUt AT YIS ST | 5x%2=10

() Ife Th Wl 1 PAH ATegE Seerdl 7, df T
1 gy fomg, Afe soe ifeaea &, sear 2 |

(@) 4 9rdi 3R 3 TdeAl aTell Th qiag aHET |,
Topelt STaTd goTd ga § Sgi =/ i wE
7R

(71) Raehd: TEEAT AW AY=T o ITHTEI h
Rgehd: ST BT AR T8l @ |
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fefonfta LPP % g1 ©, 3899 e 21 37 =
fergati W @HH g1 wehall 2 |

T LPP & 8 H, I udl = & fou
Z;— C; =078, A Th dhfcdsh g 1 Afedcd
BT R |

Teh T 3 3c91C A 3T B sHTT 8 | 39E A
3 IAe B I Ueh SIS o9 <hl ANTd SHAST:
T 603 T 807 | ITIHY h TTAR, HHIH! hl
9 fafia urgehl sl Icqie B Al hH-G-HH
200 $HTEAT 6T YT HEA 7 | Iug A H TH
THE % (Y Th WM G W STavARdl §
Safeh IcdTg B o foTu ot & Aefia = S
T 3Uctsy B | 3cU1g A % foIT a1 400 wef =2
3IqTsY 3 | IAE A 3R B Fhl TS THS &
o s ym = HhI STEvIRal B I o
500 ¥™ WS 3IqAT B | P @ ohl
=AaHIRE HH % T 38 T LP fget i
THET % ®9 § gHAd Hi |

@ frm &1 T e fefafead @ 5
shifee

faerdl B
B, B, B; B,

Al [-5 3 1 20

fgemdt A
S Ay | 5 5 4 6
A; |-4 -2 0 -5




3. (%) gHadieu IR AlUehadiehmr Raarteai
gy fAfafed @@ @ 39w LPP gHd

HIT 5
Regaret B
1 2 1

feemdia|2 1 o]

3 4 4

(W) @ |iew &= (1, 2, 3), (3, 4, 1), (2, 3, 2)}
Rgeha: Taad g ? ST T | 5

4. (%) WX faparsti & uiew fohl wemi o foshl *
Sfene fAmafaiaa arferen § few mu 2 -

[CEARER

I 1T I Iv v

All6 15 17 10 8
B |16 16 20 15 12
Ccl12 8 10 13 15

D |18 16 17 12 10

Pt Torsht & fersharisRter & ot fasharati &
wexil # gsead Frgdd s I | 5
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(@) Freafafan o %1 b faf & = B

Tt B
: .A{23—1 4}
-1 4 5 1

5. (%) SwWufvem &A1 fafy &1 w=m w6,
Fafafga uftest e =1 Iwe stur
FHTA §A F1q I :

D; D, Dy D, [T
S1119 30 50 10| 7
d|[Sy |70 30 40 60| 9
S3|40 8 70 20|18
qHOT| 5 8 7 14|34

3 3H YhNR 35CAH BA 1A hITT |

(@) Fm=fafea LPP it goft g hifse -

z = 3% + 2Xq I AAHIHT FHIFTT,
SR

X1 —X9<1
X1 +X9<7
X1 + 2x9 2 10
X1, X920
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6. (%) e fafr o Frafafaa Lpp g« fifse 5
z = 60x; + 40xq T STHAHIRII FHITTT,
STefeh

X1 + X9 <3000
X9 <1200

X1 =600

X1 2 X9

X1, X220

(@) Sita hifs o Tl ag= s@ge & @
T 5

1) S;={xy)|y-3<-x%x>0,y>0}

() Sy={x,y)|y-3>-x%x>0,y>0}

7. (&) fgfom weean fafa g f=fafea LPP &«

i
z = — 3X1 — 2Xg bl JATehaTehtur hifrT,
BEIED
X1 +X921
X1 +2x9 <7
X1+ 2x9 210
X9 <3
X1,X9 20

MTE-12 11 P.T.O.



(@) Fafafea es aftemon & e % adf
TR A ITed hIfSTT

y1+2y9+y3=6

y1+Yyg+2y3=3
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