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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. 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) Every feasible point in a bounded LP
solution space can be determined from its
feasible extreme points.

(b) The intersection of a finite number of convex
sets need not be convex.

(c) The number of basic variables in a feasible
solution of a balanced transportation
problem with ‘m’ sources and ‘n’ destinations
is mn.
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(d)

(e)

2. (a)

(b)

3. (a)

MTE-12

The optimal solution of a two-person
zero-sum game always corresponds to a
saddle point regardless of whether the
players use pure or mixed strategies.

In a dual LPP, the number of variables in
primal are more than the number of
constraints in dual.

Solve the following LPP by graphical
method :

Max Z =x; + X9+ 3
Subject to

X1 +3%9<9

2x; +X9<8

3x1 + 4x9 > 12

X1, X920
Write the dual of the following LPP :
Min Z = X1 + X9 + 3x3
Subject to

3X1 + 2X9 +x3<3

2X1 + X9 + 2x3=2

X1, X9, X3 = 0

Consider the following transportation
problem :

1 ]2 1 4 30
3 B3 |2 1 50
4 2 B 9 20

20 40 10 20
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(b)

4. (a)

MTE-12

i)

(i1)

Is this
balanced ? Give reasons for your

transportation = problem

answer.

Obtain a basic feasible solution to the
above transportation problem by
North-West Corner method.

For the following matrix game, write down

the equivalent LPPs, and solve the game.

B

-1 2
A
1 0

A company manufactures two models of
rollers X and Y. When preparing the 2019

budget it was found that the limitations on

capacity were represented by the following

weekly production maxima :

Model

Foundry

Machine
shop

Contribution
per model

Model X

160

200

T 120

Model Y

240

150

T 90

In addition,

the material required for

Model X was in short supply and only

sufficient for 140 units per week could be

guaranteed for the year. Formulate the LPP.
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(b)

5. (a)

(b)

MTE-12

A company has 5 jobs to be processed by
5 mechanics. The following table gives the
return in rupees when the it? job is assigned
to the jth mechanic, (i, j = 1, 2, ... 5). How
should the jobs be assigned to the mechanics

S0 as to maximise the overall return ?

Jobs
1 2 3 4 5

1] 22 28 30 18 30
30 34 18 11 26
Mechanics 31 17 23 20 27

12 28 31 26 26

Ot~ W DN

19 23 30 25 29

Is the set of vectors {(1, 2, 3), (3, 4, 1),
(2, 3, 2)} linearly independent ? Give

reasons for your answer.

Solve the following game :

8 8

5

6 5
4 5
5 6

8
7
6



6.
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(a)

A company has three plants and four
warehouses. The supply and demand in
units and the corresponding transportation

costs are given below :

Warehouse
Plant I IT 111 IV | Availability
A 70 10/20 14 8 30
B 7 11/(5) 19/ 14 40
C 10 o 15 9 30
Demand | 20 20 25 35 80

(b)

(i) Is this solution degenerate ? Give
reason for your answer.

(ii)) Check whether the given basic feasible
solution is optimal. If not, modify the
given solution and find an optimal
solution. 6

For the following Pay-off matrix, find the
value of the game and the strategies of

players A and B by using graphical method : 4

Player B
Al 6 2 7
Player A
9 9 10 1
5 P.T.O.



7. (a)

(b)

MTE-12

Solve the following LPP using two-phase
method :

Max. Z = 3x1 + 2x9
Subject to
2X1 + X9 <2

3X1 + 4X2 >12

X1 X220

Sketch the region {(x, y) | x2+y2>1,y2<x).

Is the region convex ? Justify your answer.
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FZ: Y7 G 1 FATAAIIE | F97T. 287 5 7 5T

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

1. fafafgd 4 @ =598 29 g7 3R SH-8 g
22 U IM & U¥ W UH Gfyg Iufa @
gfasgrar G | 5%x2=10
(%) TH g LP ga H Y% guTd fog, 39

gETa =R fagat @y fomn s wehar @ |
(@) oiffd 9@ o aqE =i % TS
A BT ATTTIH T4l 2 |
() fRE ‘m’ F@ R 0’ AT T FTelt Fgferd
gREs 99T o gET g § SMUR = el
&I mn BT 3 |
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(o) wh fg-=afth YA B F 3TAW & BT GHE
e fog B B e faard! fowedw gRe
AT AT AfThed T Jfth I |

() ThH gt LPP #H, (@ & =0 <l @&an gt &
Ul <h! T&IT ¥ 3feres Bl 8 |

2. (%) fm=fafga Lpp =t ardi fafa @ ga Shifse .
Z = Xq + Xg + 3 I JTURAHIRI FHITIT,
Safeh

X1+3X2S9
2X1+X2S8
3X1+4X2212
X]_,XzZO
(@) fm=fafaa LPP i gt fefau
7 = Xq + Xg + 3Xq Tl ITAHRL HITTT,
ECIED
3X1+2X2+X3§3
2X1+X2+2X3:2

X]_, X2, X3 > 0

3. (&) Tfafga aftes gren w® fo=am il .

1 ]2 1 4 30
3 B 2 A1 50
4 2 B 9 20

20 40 10 20
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F Ig UNEEd GHET Gqdfeid 8 ? 31
I o U] FAqTY |

IRfem & fafy @ 3o afes
e % foU gHe YRl gEa '

(1)

(ii)

T It | 5
f=fafaa @a smegg & forw 9o LPP fafa,
3R 38 WA I &A hIFGT | 5

B
-1 z}
A
1 0

T A TR o g dred X 3 Y ST
2 1 2019 T &9 AR Hd THI HAT I S
dwrd oeft Wi 9 arfe fwfor sifiesan
e fraferfga arferest o & w=h & -

-

Hlsd

TATS-ER

w6
i

RIUE]

gfd ated

qisd X

160

200

T 120

qisd Y

240

150

T 90

3 1Y & Aisd X o iU fragges amft st
ofd & @t ? ot a¥ # uwfa WA Faa
140 ST % L & WH 8 | LPP (a
HIT | 5
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(@) Th HYH T 5 HR ! 5 M HH 2 | 9 ith

&M SR (1, j =1, 2, ... 5) ! HYT AT 2,
@ o oy fefafaa aweft g oe B E
g A H1 AfeehadieRr e % forw fRw
Y ¥ 39 ShTHI ol IR | HigT JTHT 918 2

EaC)
1 2 3 4 5

1/ 22 28 30 18 30
2| 80 34 18 11 26
HRITR 31 31 17 23 20 27

4112 28 31 26 26

519 23 30 25 29

5. (%) @0 |iew q= (1, 2, 3), (3, 4, 1), (2, 3, 2)}

Waerd: Taaa & 2 3794 ST & HEO AT |

(@) Fr=fafad @« #i ga HifT
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8 8

5

6 5
4 5
5 6

8
7
_6 .
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6. (%) TH HIH & UH 3 FREMH 3T 4 MM 7 |

FohRTgAl 1 T M gfd qom IAht wrd wfae
wrra et &
e

FREHET | 1 II | I | IV | 39yl
A 710 19|@0 14 8 30
B 7 115 19/@D 14 40
C 510 g 15 9 30
i 20 | 20 25 35 80

() I I8 BA TIYE B ? AU IR I HRYT
T |

(i) S Shifoe fm feanr man gty snumd
o & 3TA g AT A& | A A&, @
T I AT TR 3909 &4 A0 T | 6

(@) whE-fafy ¥ Fefdfgd Y g % g
Raenfeai A 3R B it IReAT 3R @ &1 91

3IMd $||:_¥|Q : 4
gl B
A, 6 2 7
fgardt A 1
A, [9 10 1
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7. (%) fgfnfm fofa @ fafafes Lpp #t &=
i
7 = 3%, + 2x, %1 SATIehaHieRtol HifT,
Sreifen

2X1 + X9 <2
3X1 + 4X2 >12

X1 X220

(@) ey {(x, y)|x2+y221, yQSx}?:TIi'@_d
HINT | w1 IE T AW 7 ? YA I/ HI
HI T |
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