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MTE-12 : LINEAR PROGRAMMING
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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) In a two-dimensional LPP solution, the
objective function can assume the same value

at two distinct extreme points.

(b) Both the primal and dual of an LPP can be

infeasible.

MTE-12 1 P.T.O.



(c)

(d)

(e)

2. (a)

(b)
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An unrestricted primal variable converts

into an equality dual constraint.

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.

If 10 is added to each entry of a row in the
cost matrix of an assignment problem,
then the total cost of an optimal assignment
for the changed cost matrix will also increase
by 10.

Solve the following linear programming
problem using simplex method :
Maximize z = 3xq + 5Xg + 4xg
subject to 2x1 +3x9 <8
2x7 + 5x9 <10
3Xq + 2Xg + 4xg3 < 15

X]_, X2, X3 > 0

Using the principle of dominance, reduce the

size of the following game :

-1 -2 8
7 5 -1
6 0 12

Hence, solve the game.



3. (a) Find all the basic feasible solutions for the

following set of equations : 6
2X1+6X2+2X3+X4=3
6X1 + 4X2 + 4X3 + 6X4 =2

X1, X9, X3, X4 >0
(b) Examine convexity of the following sets : 4

(i)  Sy=I{(xg, Xp) € R?|4x{ + 3% <6,
X1 + X9 > ]_}

(i) Syp={(x,y) e R¥|x2+y2>1}.

4. (a) Solve the following linear programming
problem by graphical method : 5
Maximize z=5xq+ 7xg
subject to X;+X9<4

3x7 + 8%x9 <24

10xq + 7x9 < 35

X1,X9 >0

(b) Find the dual of the following LPP : 5
Minimize z = Xq + X9 + X3

subject to x; —3x9+4x3="5
X]—2x9<3
2x9 —X32>4

X1, X9 2 0 and x3 is unrestricted in sign.

MTE-12 3 P.T.O.



5. (a)

(b)

6. (a)
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Find the initial basic feasible solution of the
following transportation problem using
matrix-minima method :

Destinations
I 1II III |Supply
A 2 7 4 5
Sources B 3 3 1 8
C 5 4 7 7
D 1 6 2 14
Demand | 7 9 | 18 34

Also, find the optimal solution.
Solve the following game graphically :

Player B

B; By

A | 2 7
Player A Ay | 3 5
Ag |11 2

A firm manufactures two types of products
A and B, and sells them at a profit of ¥ 2 on
type A and ¥ 3 on type B. Each product is
processed on two machines M; and M,.
Type A requires one minute of processing
time on M, and two minutes on M,; type B
requires one minute on M; and one minute
on My. The machine M; is available for not
more than 6 hours 40 minutes, while
machine M, is available for 10 hours during
any working day. Formulate the problem as
LPP.



(b) Solve the following assignment problem : 6
A B C D E

I
II
III
IAY
A%

U B~ B OO DN
W N O o ©
© 3 Ot 9 DN
Ot W W o I

1
1
1
1
1

7. (a) The following table is obtained in the
intermediate stage while solving an LPP by

simplex method :

C’s|30 23 29 0 0

B |Cg|x X3 x3 S; Sy |RHS
9 3 | 31
Syl oo 2 -2 1 -2 2=
1 2 2| 2
1 5 1 7
;|31 = 2 R
1 s 1 9 % 4

Check whether an optimal solution of the
LPP will exist or not. 3

(b) Write the LPP model of the following

transportation problem : 3

5 | 716 | 4|70

2 1813|150

1|17 |45 |90

50 40 50 70
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(c) Find the range of values of p and q which
will render the entry (2, 2), a saddle point for

the following game :

Player B

Player A | 10 7 q
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T AufdEid T =R, T gl Syaty Gt
T et 1T B |

s fgaath sam wa °, Ife svaw '@ &
fore wh et sifamredt Ik 1 w=m e g,
@ g Rearet 1 ot a1 e =1y |

Ife weh fraa awen & @d-31egg I U ufth
% Yo% Fg¥a # 10 WIS 9 §, 1 §ed 7Y
GE-3Tg o 399 ad 1 $a @4 | 10

frafafaa e Tuma gaen & wwen fafy
ﬁ%ﬁ?ﬁﬁm:
z = 3%, + BXg + 4xg I STRAHIHWT hHINT,

2X1 + 3X2 <8
2X1 + 5X2 <10
3X1 + 2X2 + 4X3 <15

X1, X9, X3 >0

yEdr g w1 3wk effad @d
WY A FHIFT

-1 -2 8
7 5 -1
6 0 12

TH YhR WA ol BA hIFWT |
8



3. (%) Fafafga wiiewn & Twm & aft snad
HET A A1G hINT 6
2x1 + 6X9+ 2Xg3+ X4 =3
6xq + 4x9 + 4x3 + 6x4 = 2

X1, X9, X3, X4 >0

(@) ffafea aq==i S sEgad & §a hie ;. 4

(i)  Sy=I{(xg, Xp) € R?|4x{ + 3% <6,
X1 + X9 > 1}

(i) Syp={(x,y) e R®|x2+y2>1).

4. (%) TafaRea es Toms gaen w6 arha oy
g g HINT : 5
z=5x1+7x2wﬁwﬁw®ﬁq,
BEIED
X] +X9<4
3xq + 8x9 <24
10xq + 7x9 < 35

X1,X9 >0
(@) fm=fafaa LPP i gt 7ma i 5
Z = X1 + Xg + X3 WWW,
BEIED
X]—3Xg+4x3=5
X1 —2X9<3
2x9 —x32>4

xl,XZZO?:ﬁTXQ,%EﬁWW%l
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5. (%) Iege-~ad fafy &1 v ek ffaReaa
uftag THE #1 IRTWs g gETd g

IMd Eﬁﬁl’Q :
TTdeq

I I | 9
Al2 7 4] 5
B|3 3 1| 8

a cC |5 4 7 7

D|1 6 2| 14
am| 7 9 18| 34

IaH gt 9 HIfT |

(@) Fm=fatas @« +1 arhE-fafy @ ga i :
CRIENE!

B, B,

Ay | 2 7

faaia Ay | 3 5

As |11 2

6. (F) TH BH A3 BT THR & 3G AT 8 3N
3% TPL AT T 23N IHX BW T 3% A9
T Sl B | IS 3cd1g g A M 3R M,
T IR BT 8 | A TR o 3IcU1E bl S
faw M, 1w fiFe 3t M, & g1 fiFe o
g 3T B YR & 3c41g ol s o folT M, &l
T fie 3R M, 1 U fie omar 3 | fopedt
oft T & foa@ o wefe M; 6 92 40 fime &
e e &I & Safh W M, 10 ¥
AT &) Suctey ® | 39 WEA 1 LPP % &9 #
gfa Hifv |
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(@) Fe=faftaa Fradar aaen = g Fifvw
A B C D E
I(2 9 2 7 1
m(6 8 7 6 1
m|4 6 5 3 1
IVi4 2 7 3 1
V|i5 3 9 5 1
7. (%) THdl f&afg g0 TH LPP &l 8@ #d gU
qeadi =ROT W gd hl TME U dlfeAeh!
Frefafaa 2
Cs{30 23 29 0 0
B|Cg|x1 x x3 Sy Sy |RHS
9 3| 31
S 2 -—Z 1 2| ==
1 o]0 2 2 | 2
31 L 2 o 17T
2 4 4 4
Ste it foh LPP & 39a0 & ol Afedacd 2
1 & |
(@) fFrafafea uitegs s &1 LPP fest fafeu .
5710614117
2 (8 [3]1]50
174|590

50 40 50 70
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(M) p 3R q F AH K T8 W 7 Hifw 5 R
FfIRgd @ & 3Fedd (2, 2) I goa fog

E|:|Ti:
Raet B
2 4 5
faar€iA | 10 7 q
4 ) 6
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