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BACHELOR’S DEGREE PROGRAMME
(BDP)
Term-End Examination
June, 2023

Elective Course : Mathematics
MTE-12 : LINEAR PROGRAMMING

Time : 2 Hours Maximum Marks : 50
Weightage : 70%

Note : (i) Question No. 1 is compulsory.

(it) Answer any four questions from
question nos. 2 to 7.

(iti) Use of calculator 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 answers :
5%2=10
(1) If S; and Sz are two convex sets, then their
Intersection is also a convex set.

(i1) Dual of a dual is a primal problem.

P.T.O.



[2] MTE-12

(i11) A saddle point in a game is the point of

(iv)

)

(a)

intersection of the optimal pure strategies

of the two players.

1 0
The vectors g =[ } and e, =[ }

constitute a basis for E3.

The solution to a transportation problem
with m-rows and n-columns is feasible, if

number of positive allocations is m +n.

Solve the following linear programming

problem by Simplex method : 5
Maximize :
Z = X% + 4%, +5X3
Subject to :
3% +3X3 < 22
X +2X, +3%3 <14
3% + 2% <14

X, Xo, X3 = 0.
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(b) Solve the following cost minimising

assignment problem : 5

I I III IV V

A2 9 2 7 1

E|5 3 9 5 1

(a) In a game of two players, given the payoff
matrix for player A, obtain the optimum

strategies for both the players and

determine the value of the game : 4
Player B
6 -3 7
Player A -3 0 4
1 -5 2

P.T.O.
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(b) Solve the following transportation problem

to maximize profit :

A

Source B

C

Demand

Destination

I IIT I Iv

6

Supply

40 256 22 33

44 35 30 30

38 38 28 30

100

30

70

40 20 60 30

(a) Convert the following game

problem

involving two person zero-sum game in an

equivalent linear programming problem : 5

Player A

Player B
8 20 -3 1
6 25 4 2
0 -8 12 9
0

16 9 21
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(b) Write the mathematical model of the

following transportation problem : 5

Distribution Centre
D: D2 Ds Ds Capacity
P: 19 30 50 12 7
Plant P 70 30 40 60 10
P3 40 10 60 20 18

Demand 5 8 7 15

(a) A firm plans to purchase at least 200 kg of
scrap containing high quality metal X and
low quality metal Y. It decided that the
scrap to be purchased must contain at least
100 kg of X-metal and not more than 35 kg
of Y-metal. The firm can purchase the
scrap from two suppliers (A and B) in
unlimited quantities. The percentage of X
and Y metals in terms of weight in the

scrap supplied by A and B is given ahead :

P.T.O.
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Metals Supplier A | Supplier B
X 25% 5%
Y 10% 20%

The price of A’s scrap is ¥ 200 per kg and

that of B 1s ¥ 400 per kg. The firm wants to

determine the quantities that it should buy

from the two suppliers so that the total

cost 1s minimized. Formulate the problem

as LPP and solve.

6

Write the dual of the following linear

programming problem :

Minimize :

Z:X1+X2+X3

Subject to :

X1, Xo = 0, X3 1is unrestricted.

— 2%, <3

2%y — X3 2 4

4

Your dual must contain one unrestricted

variable.




(a)

(b)

(a)

[7] MTE-12

Check whether the following system of

linear equations has degenerate solutions :

If yes, find all the degenerate basic feasible

solutions. 4

Using two-phase method, solve the

following linear programming problem : 6
Minimize :
Z =Xy —3X3 + 2X5

Subject to :

X +3Xy — X3 + 2% =7

—2Xy + 4X3 + X4 =12

—4Xy + 3X3 +8X5 + Xg =10
X, X, X3, X4, X5, Xg = 0.

Solve the following game using graphical
method : 6

P.T.O.
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(b) Which of the following sets are convex ? 4
@) S ={(xy)|x2+y?=4]

i) S, ={(xy)|x=3y<5}

Verify your result by drawing the graph.
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Hideh SUTTT HIHcshA
(S, S )
d udrer

S|, 2023
Uiz UTgTshA : Ut
WA 3-12 : Haw v

gag ;2 gU2 TfHaT 3TH : 50
qiiar : 70%

TS : () 99T G 1 a2
(i) 9 9 2 § 7 dF B3 = F97 Hifoal
(iii) Bomeled &1 FAT &3 B Al 76T
gl

|. ffafea wol § @ -9 %9 TF IR
HH-H 3T € ? AU W H U H T G
Syufa o wfa-ssee s . 5x2=10
@ @k s, R S, I @ GHeA €, al

SR TafTe i SfeHE wH=Ed Bl Bl

P.T.O.
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() £t 1 = Tw o wEE B 2

(i) TF WA H, IA foontsAl w1 g=dd

Afaeredt Fforal w1 Tl fog geam
fag & 21

(iv) afes el:m 3R ezzm MY ES
T 2l

(v) m-uferdl SR n-ed el giemT qee

FT TA GG BN, AR YATHE oTEAl i
T&T m+n ¢l

o A~

(#) whw fafy g f=fafaa Wew wume
TS hl & HIfT 5

AfYRHAHIRT HIfST :

Z = X +4x, + 5X3
EEICE
3% +3X3 < 22
X + 2%, +3%3 <14
3x + 2%, <14

Xgs X9, X320,
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o o

(@) ffafed =Fae @ fae a9 e &

g HIfST : 5
I II III IV V
Al2 9 2 7 1
B|6 8 7 6 1
Cl4 6 5 3 1
D4 2 7 3 1
E|5 3 9 5 1

3. (%) T foonfedal & ™ @a # faaet A &
fo e e e mn ¥ Qe

fenfesti & fou gweam Ffaml 9 e
R @t @1 7H ot e 4
faarel B
6 -3 7
faemstA | -3 o 4

1 -5 2

P.T.O.
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fa [Ny

(@) stfusmar oy & fau f=fafed afesq

& &l & HIWT 6

Taed

I I III 1Iv 'T\ﬁf

40 256 22 33 100
44 35 30 30 30
38 38 28 30 70
an 40 20 60 30

&
Q W@ >

4. (&) fT=fafea fg-=afd =M @ wwen
w1 god s qumE e | iafdd

HIT 5
fEeel B
8 20 -3 1
6 25 4 2
faaret A
0 -8 12 9
16 9 21 0
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(@) fr=fafaa aftees gaen o1 afode et
% &9 H fafau 5

foawor ==

D, Do Ds Dy &HAT

P, 19 30 50 12 7
SR E B 70 30 40 60 | 10
P; 40 10 60 20 | 18

g 5 8 7 15

(®) T %Y S=9 TOER U X SR HH
TRl WU Y g @hU % hH-U-%A
200kg I @AT HW T FSHT ol B
g fofa ot @ f& @i S 9l @b
T ug X & ®HE-9-%9 100kg 3R g
Y & 35kg ¥ 3ifus & € =nfew) wd
T emufdwatet (A SR B) ¥ oriifi
oen o ®hY @S Ghdl €1 A 3R B @
gR emyfd H T WY & oeH H enge
X 3R Y i wiowear sufated € :

P.T.O.
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el

sgferhat A

sgfeshat B

X
Y

25%
10%

5%
20%

(@)

A HI Y & HED T 200 T kg 3R

B & ®hU &I %iAd T 400 Wid kg @l
%Y A eYfdediel ¥ Tl WM amel
ThY HI 98 Tl S aed @ fed fw
FA A FFAE B T TH Aaw Fum
Tren & ®9 H gh| #ifSu i e

Hif|

6

frefafed aew 9o g9en &t ogdt

fafau

ATHIHL HITST

Z=X%X + X, + X3

SEIERE

X

— 2%, <3

2Xy — X3 2 4

X, Xo > 0, X STUfaefed 2l

4

AME! g H TR emfaartud = B

ETF 2
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o [Nl A o

(%) Sr= e fe fFefafed Wew g

e #1 3TUY= 'A ®

2% + Xg — X3 = 2

3% + 2X, + X3 =3
afg & @ Gt Sruye SN gHT T
BRI 4

(@) fg-=or fafy =1 9= o f=fafaa
ask G 9HS g &IT 6

=[ATHIHOT HITST
Z =Xy —3X3 + 2X5
EEICE
X +3Xy) — X3 + 2% =7
—2Xy + 4X3 + X4 =12
—4Xy + 3X3 +8X5 + Xg =10

X, X, X3, X4, X5, Xg = 0.

P.T.O.
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7. (%) uwE fafy g Fefafas @a &1 =«

HIfST 6

6 4 3
A
2 4 8

(@) frfafed aqeeal o 9 SH-9 9=

SaqE § ? 4

@ Sy ={(xy)[x®+y? >4
i) S, ={(x,y)|x=3y<5}
TMH Wi 3T IW &I Yfe FHifag

MTE-12



