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Note :  Question no. 1 is compulsory. Do any four questions

out of question no. 2 to 7. Use of Calculators are not
allowed.

1. Which of the following statements are true and

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

(@) Inan LP model, the feasible solution space
can be effected when redundant constraints
are deleted.

(b)  If the primal LPP has an optimal solution,
then the set of feasible solution to its dual is
bounded.

(c) Ina simplex iteration, an artificial variable
can be dropped all together from the simplex
table once the variable becomes non basic.

(d) Theaddition of a constant to all the elements
of a payoff matrix in a two - person zero
sum game can affect only the value of the
game, not the optimal mix of the strategies.

(¢) There may be a balanced transportation
problem without any feasible solution.
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2. (a)

(b)
3. ()
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A toy company manufactures two types of
doll ; a basic version-doll A and a deluxe
version-doll B. Each doll of type B takes
twice as long as to produce as one of type
A, and the company would have time to
make a maximum 2000 per day if it
produces only the basic version. The supply
of plastic is sufficient to produce 1500 dolls
per day (both A and B combined). The
deluxe version requires a fancy dress of
which there are only 600 per day available.
The company makes profit of ¥ 3 and 5 per
doll respectively on doll A and B. How
many of each should be produced per day
in order to maximize profit ? Solve this
problem by graphical method.

Find all the basic solutions of the following
system :

X1 +2x2+x3=4

2x]+x2+5x3=5

A marketing manager has 5 salespersons
and 5 sales districts. Considering the
capabilities of the salespersons and the
nature of the districts, the marketing
manager estimates the sales per month (in
thousand ) for each salesperson in each
district as follows :



Districts
1 2 3 4 5
32 38 40 28 40
40 44 28 21 36
41 27 33 30 37
22 38 41 36 36
29 33 40 35 39

Salespersons

o 0w

Find the assignment of sales persons to
districts that will result in maximum sales.

(b)  Find the maximum and minimax values of 3
the following matrix game.

B
1 0 -1 -2
2 3 4 0
A
1 2 5 =3
34 2 1

Does the matrix have a saddle point. Justify
your answer.
(c) The following table is obtained in the 2
intermediate stage while solving an LPP by
the simplex method.

-1 -2 0
X1 1 2 -1
0 Xy 0 3 -1
0 4 -1 0

— OO

=N = O

Discuss whether an optimal solution will
exist or not.
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4 (a)

(b)
5. (a)
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Solve by simplex method the following
linear programming problem :

Max z=2x+y+2z
s. t.

3x —y+2z<12

-~ 2x+4y=9
—x+3y+8z=15
x,yz20.

Show that the set of vectors

from a basis for E.

Use the principle of dominance to reduce
the size of the following game. Hence solve
the game.



(b)

6 (@)
(b)
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(i)

(ii)

Formulate the dual of the following
problem :

Minimise z = 9xy +12x,+ 15x,
st 2xq+2x,+ x5 210
2xy +3x,+ x3=212
X1t x,+5x,=14
X1, Xp, X3 = 0
Check whether (2, 2, 2) is a feasible

solution to the primal and (y/ 3, %)

is a feasible solution to the dual.

Use duality to check whether (2, 2, 2)
is an optimal solution to the primal.

Solve, graphically, the game whose pay-off

matrix is :
P,
P, 1 3 3 7
2 5 4 -6

Find an initial basic feasible solution for the

following transportation problem using
matrix-minima method. Also find the
transportation cost.
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the transportation problem given below,

Using the initial basic feasible solution for

find an optimal solution for the problem.

7. (@)
I
I
11
Requirements

(b)  Test the following set for convexity.

S={(x,y) :x+y <8 or2x+y<10, x=0,

y=0 |
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ETdeh SUTY hTdeRry (SiEut)
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| tfs® urgawmy : T
wW2tE.-12 : aw wums

gy ;2 g 3IFTH HF : 50
FeT HI: 70%

Fe: FHG1FAIEGEE 7979 2 T7 73 fardl O
T BT | FeIFHeIel H 97T FH 1 3797 T8l &1

1. frefafed ¥ 9 9 4 #99 94 ¢ 39 9 793 |
I IR F HRO ST 5x2=10

(a) TF LPP el #H, srevgs =aHl ®l g |
FETA § & T STHL gl B |

(b) =g Y LPP &1 UF 3899 §A ¢ ol 39k gl &
HETd gl 1 HH=E IIEg 2

(c) UHYW TG §, et =R 81 W Tk Hiaw
T ! FRON § FAT S TRl B |
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(d)

(b)
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uF fgafd g1 9 8@a & Yae g+
T% IS T TF T Fl Wied W had T &
A B Igodl © giokal o1 38an fagor 78 |
o T e % e TR e A wed
2l

U fEell oM aTell FEET S YHR i e
A T HIHR FHR 61 Tlegar A i e
THR F1 qfedi B| B UFR i Jedeh T[fEa &1
T H A PR F TIF Tfed d A G
S B ARG HEAT FAA A TER I rea
T © T 3HF I gfdfed tferenan 2000 qfen
S 1 qHY B0 © | s &1 emyfd widfe
1500 fean (A 3R B i =i fiyemeny) om &
o wate Bt 81 B YRR *1 it & forg fagi
ANY FHT T B T AR wfafed waer 600
SR € IUTSH B Ul &1 HEAT Rl A TER
3R B ¥R *T fedl W wuw: wfd fem 23
3R T 5 N Bl &1 A H) A H
o fore wfafed 2 yoeri 1 feralt qfeen s
B 59 TR *1 AR fafy 9 ga i)
Ffafad dwm & wdt snu ga T Fifou

x1+2x2+x3=4
2x1+x2+5x3=5

8



3. (a) U fquud wsgs & 9 5 faskdr (HewiA) 7
3R 5 forent foret §1 foshenail st eaman oiR frerl
¥ TET F M H T gy v Ye g gel
et % yce foskal gra wfa #ig =t S aredt
forshl (BIR T ) o1 ST 17 STER T

&1
et
1 2 3 4 5
A | 32 38 40 28 40
B | 40 44 28 21 36
faehar, C | 41 27 33 30 37
D | 22 38 41 36 36
E | 29 33 40 35 39

ferel o fasharet &1 faae | iy aifs Tt
sifyenan 2
(b) Tr=fafeas smegg @d # fou semmfes @R 3
RIS AT 1d HifT |
B

-1 —2]
4 0
5 -3
2 1

W = N
= N W O

1 TH AT T Jeaml foreg 87 39 IR I
qfE sifer
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(c) Fmafafeaa wfde we s g g9en =1

T A % SR W el © |

11210 0 0
x, |1 2 | -1 o0 1
0 | x,4 101 2
4 | 1] o0 1
== il for Tuaq g 1 eI € 91 78 |

4. (a) TrAfafed Yas g gaen &1 e fafy
W 8 FHIfT |
2=2x+y+2z F AfFHAHFO HIFSC

EEIE?
3x—y+2z<12
—=2x+4y=<9
—x+3y+8z=<15
x, Y,z > 0.

(by <z f wfewl = 9=

[1 2 0
211:2 ,dp= 0 ;A3 = 2

Lo 2 El

E3 a1 38R 7
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5. (a) @Al W &1 W e MEfafaa ga & 4
ATHN hl UG SIS | 39 THR TS Hl 8
HIfST | '

3 0 4
1 4 2
2 2 6

(b) () Frfafed ¥9en & 89 &1 AR 6
ESISI
z=9x, +12x, + 152, T FAAHTH I

FHifs Safd
2x] +2x2+x3210
Zx] +3x2+x3212
X1 +x2+5x3?14
Xy, X, X3 = 0

(i) W= Hfay f& g +1 guTd &
(2,2,2) € A & qo1 g F1 GHET B

(V4.3 7) @ =
(iii) 59 T YA Fh I8 Sr" Hiferg R e
%1 3T A (2, 2, 2) ®!

6. (a) FreAfoATE@ YaH oeqe e w wwE fafa 4 6
B hifT |
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(b) A &1 7 ufteed Tmem & fou srepE-=an
fafyr gru arfiver smam ged g1 ww wifsm |

3T YfEgT @t ot 9 Hifew
I 2 3 1 @)
4 5 6 @
7 8 9
©® @ ®

7. (a) A ST ufeE g & R s gET
B 1 TATT Kk HHE FT SETH 2ol 714 HIT |

1 2 3 4 IgeTsydr

I 1 12 3 13 70
30

nm 2 4 h1 N 38

m {1 2 3 2 32
?

HAERIRdr 40 28 30 42

(b) frefafed aq=m &1 sqwar &1 e
Hifsa)
S={(x y): x+y =< 8or
2 x+y=<10,
x=0, y=0 }.
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