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BACHELOR’S DEGREE PROGRAMME
(BDP)
Term-End Examination
December, 2020
MTE-12 : LINEAR PROGRAMMING

Time : 2 Hours Maximum Marks : 50

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

(it) Answer any four questions from

question nos. 2to 7.

(iti) 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 :

5%2=10
(1) A two-dimensional solution space with two
equality constraints can include infinity of

feasible points only if the two lines
coincide.

Lot-II P.T.O.



2.

(i)
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A Dbalanced transportation problem may
not have any feasible solution.

(111) An unrestricted primal variable will have

(iv)

V)

(a)

the effect of yielding an equality dual
constraint.

The addition 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 strategies.

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

A company has three operational
departments (weaving, processing and
packing) with capacity to produce three
different types of clothes namely suitings,
shirtings and woollens yielding the profit
of ¥ 2, ¥ 4 and T 3 per metre respectively.
One metre suiting requires 3 minutes in
weaving, 2 minutes in processing and
1 minute in packing. Similarly, one metre
of shirting requires 4 minutes in weaving,
1 minute in processing and 3 minutes in

packing while one meter woollen requires
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3 minutes in each department. In a week,
total runtime of each department is 60, 40
and 80 hours of weaving, processing and
packing departments respectively are
available. Formulate the LPP to find the

product mix to maximize the profit. 5

(b) Obtain an initial basic feasible solution to
the following transportation problem

using (1) North-West Corner method and

(1) Matrix-Minima method : 5
Stores

Warehouse | 1| II|III | IV | Availability
A 71 3| 5| 5 34
B 5| 5| 7| 6 15
C 8| 6| 6| 5 12
D 6| 1| 6| 4 19
Demand | 21 [ 25| 17 | 17 80

. 1 1
3. (a) Express the point P(E Zj as a convex

linear combination of the points A (0, 0),

B (0, 1) and C (1, 0). 5

P.T.O.



(b)

(a)
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Consider a problem of assigning four clerks
to four tasks. The time (hours) required to

complete the tasks is given below : 5

Tasks

T1 T2 T3 T4

II 10
Clerks

© @
Ot
w

111 3
IV 6 6 4 2

Solve the assignment problem. Write

alternative assignments also, if any.

Using the principle of dominance, obtain

the optimum strategies for both the players

for the adjoining pay-off matrix : 5
Player B
B, B, B
A, [12 10 8

Player A A, |14 14 10
A; |16 12 15
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(b) Use graphical method to find the feasible

(a)

(b)

solution of the following LP problem, if

any : 5
Max. :

Z = 6% —4X,
s.t.:

2% +4%X, <4

4% +8x, >16
X, Xp 20.

Does it have optimal solution ? Justify your
answer.

Formulate a suitable LPP of the game with
respect to minimizing the maximizing

players : 5
Player B
B, B, Bg
A 9 5 6
Player A A, 7 8 10
A; |10 4 8
Find all basic solutions of the following
system : 5

4% +2Xy + X3 = 4

Check which of them are basic feasible
solutions.

P.T.O.



6. (a) Write the LPP form

[6]
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of the following

transportation problem : 5
D1 | D2 | D3 | D4 |Capacity
R: 5 | 7 |13 |10 700
Ro 8 | 6 | 14 | 13 400
Rs 12 10| 9 | 11 800
Requirement| 300 | 600 | 700 | 300

(b) Solve the following game graphically : 5

A1
Ao

Player A

As
Ay

Player B
B1 B2
1 3 )
3 5
-1 6
4 1

7. (a) Solve by simplex method the following

LPP:
Max. :

6
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Subject to :
X + 2%, <4
2% + X, <3
Xo +4X3 <3
X1, X9, X3 2 0.
(b) Write the dual of the following LPP : 4
Minimize :

Subject to :
X; +4Xy +2%3 =5
3% + Xy +2X%3 =>4

Xg, X9, X3 = 0.

P.T.O.
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(i) TH Fgfad URaed §HET W1 HE AT
T TEI 8 Tkl 2l
(i) TF oMfaafud @ R 3@ st H

THTAM a0 i 39 il 2l

(iv) T fg-=afem @ @ & YA T8 &

et W= ¥ U FId Sied W had @

#1 A & ufEfdd e ®, gsean gfear

T
(v) T @t LPP W, @ ® W K g
g R e W wen 9 s
It 2
2. (%) T HOA & 99 d4 faam (A%, ghd
AR fFT) T el awar d fafa=
TER & wuel glem, i iR e

P.T.O.
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F T H R IR UG TR W
FHY: 2 2, T 4 AT 3 A9 U A B

gfen & 1 "X & fau 3 foe 9,
> e wwg R 1 fgme fwm &t
STETThdl 21 S YhR v & 1 Hex &

faq 4 foe T, 1| fe W iR

3 e &t ifeT wEfe 1 WX S &

o yds faam & 3 fode smavas ?)

Tw Twe d g8, YHd AR Ufem faum
% HUI: 60, 40 SR 80 = Iy &
AfYhaH @9 aTell SAR-H" LPP g
CAIEI 5

o [N

fefafgd afaes 998 &1 1) SW

ufyem & fafy &R Gi) ae eTee
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fafy ¥ URftve oMy guTd '@ I

HIfSTT 5
=

R I | II | III | IV | SYcT=Ia
A 71315 5 34
B 5 |1 5| 7] 6 15
C 8 | 6|6 | 5 12
D 6 | 1|6 | 4 19
i 21 | 25 | 17| 17 80

3. (&) fog P(% %] &1 fag31 A (0, 0), B (0, 1)

AR C (1, 0) & @ asw HaeH o

ek I 5

P.T.O.
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(@) =R Fh! I 9R & G4 H gEE
i @ @ S T SAeIh g

(v ®) = e e e 5
H
T1 T2 T3 T4
I 4 7 5 6
ImI|10 8 7 4
FAh
Imr | 3 9 5 3
IV | 6 6 4 2

g 9= Bd  Sifeu Il &
foredia & ©, df @ o fafey

4. (&) f=fafgd gEaE o=ge & fau gq@a
g &1 g we ] faartedl &t

g gforal T hIfeT 5

feaerel B

B, B, B,

A [12 10 8
feardt A A, |14 14 10
A; |16 12 15
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(@) fmfafad LP 9@en &1 wweg fafy @
o &9 (A FE ?) 9@ HoC 2 5
Atk aHIeh 0T HIfTT

Z =6X —4X,

SEIEE

2% +4%, <4

4% +8x, 216

X, Xp 20
T A€ TRAH BTA T S IW H
ST RS

() frefafea @ o  efasmadiato 3R
=[AqHIR0T TEerrel i LPP g5 SIS :

5

faerst B

Bl BZ BS

AL [9 5 6

faerst A A, | 7 8 10

A; |10 4 8
(@) frafafaa e & 9t o a1 I@
Hifg 5

4% + 2%y + X3 = 4

2% + Xy +5%3 =5
I® Sg ot FIfe fF a8 9§ -9 7
I gET €

P.T.O.
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o

6. (&) fafafed dufagd THE &1 LPP
WHEQ : 5

D1 Do Ds D4 | &gHan

R: 5 7 | 13 | 10 | 700
Re 8 6 | 14 | 13 | 400
Rs 12 | 10 | 9 | 11 | 800

EvIehdr 300 | 600 | 700 | 300

(@) f=fafed @a e fafy 9 sa swifsw .

5
faerel B
B: Bo
Aq //]_ -—3‘\
5 ﬁA. Ao 3 5
As -1 6
A 4 1
N Y,
7. (%) f=faf@a LPP &1 W fafr 9 &«
HITSIT 6

AfhaHTen<o] i :
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X +2X%, <4
2% + X9 <3
Xo +4X3 <3
X1, X9, X3 20
N Jg TRAH TA T 2 U SW R
TS0 SITIT|
(@) Tr=fafEaa LPP &1 gdt fafey . 4

=[ATHIRTUT HITST

Z:3X1+9X2 +8X3
SEIEJ
3% + Xy +2X%3 >4

X1, X9, X3 20

MTE-12 3,120



