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Time : 2 hours Maximum Marks : 50
(Weightage : 70%)

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 reasons for your
answer with a short proof or a
counter-example. 5x2=10
(a)  The optimal solution for an LPP always lies

on at least two vertices of the feasible region.

(b) In optimum simplex table, if zj—¢; = 0 for at

least one non-basic variable, then there will
be no alternative solution.

(c0 The right hand side constant of the
constraint in a primal problem appears in
the corresponding dual as a coefficient in the
objective function.
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(d) The transportation problem is balanced if
the total demand and total supply are equal
and the number of sources equals the
number of destinations.

() The two players game with pay-off matrix

1 -2 4
-1 4 2| has no saddle point.
2 2 6

2. (a) Solve the following LPP graphically :
Maximize z = 5%y + 3Xg
‘subject to |
X1 +X9<6
2x1 + 3x9 26
0<xy<4
0<x9<3.
(b) Formulate the dual of the following LPP :-
Maximize z= 10x;+ 8%y
subject to
X1+X925
2% — X9 212
X1+ 3x924

x; 20 and xg is unrestricted.
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3. (a)( Use simplex method to solve the following
LPP: 5
Maximize z=2x; - X9+ X3
subject to the constraints

3#1+x2+x356_0

X) X9 +2x3<10

X; + X9 — X3 <20

Xy, X9, X3 2 0.

(b) Consider the following transportation
problem : o
D; Dy D3 Dy a
S; |6 1 9 3] 70
Sg |11 6 2 8| 55
Sg [10 12 4 7| 90

8 35 50 45

Given x;3 = 50, x14 = 20, Xy, = 55, x3; = 30,
x39 = 35 and x34 = 25. Check whether it is an
optimal solution. If not, perform one
iteration to obtain mnext basic feasible

solution. 5

MTE-12 . 3 P.T.O.



4. (a) Five persons are available to do five tasks.
The cost for doing the tasks by each of the
five persons is given below :

Person
1 2 3 4 5
1 |23 29 27 20 28
2 [ 34 31 23 26 29
Task 3 | 29 26 27 25 29
4 |29 31 22 32 ‘27
5 | 24 27 25 28 27

Find the assignment that will minimize the
total cost.

(b) Solve the following game by graphical
method :

Player B
Bl B2 B3 B4

A3 1 1 -2]
Player A
2

A2 0 4 2

5. (a) Use two-phase simplex method to solve the
following LPP :

Maximize z = 10x; + 20x,
subject to

2X1+x9=1

X1 +2%9 =5

X1.>_0,X220.
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(b) For the: following pay-off matrix, write the

equivalent linear programming problems for

both the players. 5
Player B
By By Bj
_ Ai(9 1 4
Player A Ay,|0 6 3
Ag|l5 2 8

6. (a) Use dominance principle to solve the game
whose pay-off matrix is given by 5

Player B
I O m IV

=
=2}
[y
[y
N

Player A

I

3
m|-3 2 0 6
v| 2 -3 7 1
(b): LetS={(x,y):x—ys4,x+y2‘—3,y38}.
| Find all the extreme points of S and

represent (x, y) = (2, 1) as convex

combination of the extreme points. 5
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7. (a)
(b)
MTE-12

Consider a plant which makes two types of
automobile parts A and B. Each require
3 processes, machining, boring and
polishing. The time required for one unit of
each type on processes is given below :

No. of hours | Maximum
Process available
A B hours
Machining 2 4 12
Boring 3 5 10
Polishing 3 2 8

The profit for one unit of type A is T 30 and
the profit for one unit of type B is T 40.

Formulate the problem as LPP to maximize
the profit.

Determine the initial basic feasible solution
for the following transportation problem by

North-West corner method.
| D, D, D D, a|
S, |23 17 25 14| 30
S, |15 10 18 24| 50
S; [16 20 8 13| 60

b, >80 50 30 50

Also, perform one complete iteration to find
the next modified basic feasible solution.
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2. (%) fF=fafga LPP # urha faftr @ ga1 hifv
z=5x1+3x2$l31ﬁﬂﬁtﬁwm
Jafh
X1 +X9<6
2X; +3x9 26
0<x,<4

OSX2S3.

(@) frefafaa LPP 4 3 gfia Hifre -
z = 10x, + 8x, 1 ftrhaHis HfT
St

X;+X925
2x1 — X9 212
X1 +3x924
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3. (&) ﬁn%i@aLPPﬁmﬁﬁﬂsaaﬁm:

z = 2X; — Xg + Xg B HATHAHIE HIFT
EEICD

3x; +X9 + X360

X; - X9 + 2x3 <10

X; +Xg— X3 <20

X1, X9, X3 = 0.

(@) F=afafga siEeT g difdw -
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D; D, D3 Dy a
S1[6 1 9 3] 70
Sp (11 6 2 8| 55
Sg (10 12 4 7| 9%
b; 8 35 50 45

fe mm R xp5 = 50, x4 = 20, %y = 55,
X371 = 30, Xg9 = 353ﬂ1x34=25.ﬁ?ﬁﬁQ‘ﬁ5

g a9 T & ;1 T8 | AR T, @ eFen

I gET T W FA * A o Tl
Hfr | 5
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4. (%) qﬁwvﬁm%%q5wﬁﬁ.w§|

Y% SAfth gl T% B HA § dH Fwlt
GG IR R R
=i
1 2 3 4 5
1 (23 29 27 20 28
2 |34 31 23 26 29
w4 3 |20 26 27 25 29
4 |29 31 22 32 27
5 |24 27 25 28 27
g T a0 fifse em &6 $a @ ==
| AaiHT & |
(@) mh fafy @ fafafas @a # 5@ Fifve .
Reerft B
B, B, B B,
A3 1 1 -2
fearE A { }
A,[2 0 4 2
5. (@) fg=or wwwn fafy @ faafafes LPP &1 &=
i
z = 10X, + 20, 1 AT HIfTT
Safeh
2X1 +X9=1
X1 +2X9=5
X120,x920.
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(@) Freafefan g wrege % foe 3 Raenf
% foru e Wass T grend fafau | 5
fgeTel B
. B; By Bj
A9 1 4
RaartA Ay|0 6 -3
Az|5 2 8

6 (%) yg@ar T & W w6 AR fr e

WA AT WA I A hINT : , 5
fgerEt B

I oI m v
If2 -2 4 1
Il 6 1 12 3

Raenst A
m|-3 2 0 6
viz -3 7 1
(@) "M ife

S={x,y):x-y<4,x+y2-3,y<8}.

S & @t wwm fag w@ Hifg R

(x,y) = (2, 1) % w0 forgail & sram@ wlem

# frefia Hfm | 5
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D, D, D, D, a]
S, [28 17 25 147 30

15 10 18 24| 50

16 20 8 13| 60
bj —30 50 30 50
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