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BACHELOR’S DEGREE PROGRAMME
(BDP)
Term-End Exarhination
- December, 2019
“MTE-12 : LINEAR PROGRAMMING

' Time 2 Hours Maximum Marks : 50

' Note : Question No. 1 is compulsory. Do any four
questions out of Question Nos. 2 to 7. Use of

calculator 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 : ' 10

@ In an LP model, replacing < or z‘by =in
the constraints can improve the value. of
the objective function.

(i) The dual of dual of an LPP is primal LPP.

(iii) Every feasible point in a bounded LP
solution space can be determined from its
feasible extreme points. |
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(iv) A balanced trahsportation problem may

(V)

(a)

not have any feasible solution.

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.

A toy company manufacturés two type of
dolls; a basic version—dol! A and a delux
version—doll B. Each doll of type B takes
twice as long to produce as one of type A
and the company would have time to make
a maximum 2000 dolls per day if it
produces only type A. The supply of plastic
is sufficient to produce 1500 dolls per day
(both A and B combined). The type B
version requires a fancy dress of which
there are only 600 per day available. If the
company makes profit of T 3 and Z 5 per
doll on doll A and doll B respectively; how
many of each type of dolls should be
produced per day in order to maximize
profit ? 6



[3s1 o MTE-12

(b) The pay-off matrix of a game is given

below. Solve the game : 4.
Player B
I 0T m v V
1 -2 0 0 b 3
- 2 3 2 1 2 2 ]
Player A :
3 {4 -3 0 -2 6
4|5 8 4 2 -6
8. (a) Formulate the dual of the following LPP: 5
Max. :
‘ = 8x; - 2%y
8. t.: _
X <4
X3 <6
x + icz =5
_ —Xg < 1
Identlfy the nature of each of the dual
variables.
(b). Find all .the basic feasible solutions of the
followmg system : 5

X +2x + x5 =4
. 2% +x5 +5x3 =5

P.T.O.
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4. (@) Solve the following time-minimisation

) assignment problem : 5

Person

1 2 3 4

1 18 26 17 11

il i3 28 ]l4 26
dJob '

111 38 19 18 15

v 19 - 26 24 10

(b) Using dominance principles, solve the

game whose pay-off matrix is : 5
o Player B
1 n
I -1 -2 8
Player A I 7 5 -1
111 6 0 12

5. (a) A company has four plants Py, B, P53, P,

from which it supplies to three markets
MI’ M2, M3. Determine

the

optimal

transportation schedule for the following

data :

5
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é Plants
P,. P, P, P,
M (19 14 23 11
Market M, |15 16 12 21
M, {30 25 16 39

Availability 60 100 120 150
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Requirement

110
130
190
430

(b) Solve graphically the game whose pay-off

matrix is : b
Player B
I II 11 vV
1 3 -3 7
Player A
I1 2 5 4 -6
(@) Use two-phase method to solve the
following L.PP :. 6
Min.:

: Z = 4x; + 3x,

s. t.:

~3x%) +2x, < 6
X +x 26

X, %3 2 0

P.T.O.
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Write the LPP model of the following

_Transportation problems : 4

Destination
I II 1III 1V Supply
I |5 17 6 4 70
Sources II | 2 8 3 1 50
- arypr T 4 5 90
Demand 50 40 50 70

Examine the convexity to the set : 4
{(x, xp) € R? : 4x; + 3x, < 6,
X +x9 2 1,x,%5 2 0}

Solve the following linear programming

problem by formulating its dual : 6
Min. :

z = 16x; + 10x,
g.t. :

3x1 +5x2 25
By + 225 2 3

X, %3 2 0.



1 " MTE-12
R h &1

e STt SR (St & W)
L:ELG IR R
fawra, 2019
w, &, §.-12 iﬁaﬂiﬁm
g : 2 g Jfan 31F : 50
R g g 1 AT f T gemr 237 ¥
¥ i AR ¥ I Famaet & T
w1 & orgafa Tet &

1. Fratafege 4 4 3-8 %o 9@ sk w9
HUT 3T § ? 9T IW H TF W Isuafa
a g 3 Y 10
) T LPTRet A =agui § < W > W =

R gfeenfud %% W 3R He ® WM H
YR & T 2
() TH LPP® gt # 8t % omg LPP &Rt
21 -
(i) % oREg LP 3@ Wi ®1 W% FEN-
fag su g =@ fogenl gR frmren =
&l B

P.T.O.



@iv)

(V)

2. (&)

18] . MTE-12

TF Hfem uiee wwen &1 & guie
T T B g )

& fg-=afm Jra-am @a o, afy geay
' H, ™ faae Afepedt gfm =
W& w §, A W faenst = oot W@
YR H IR g =feu |
TF fgeli TR ol w9 yeR W
e : oF R FER-gfed A sk
w SR YER-Tfea B a9t &1 B
YER 1 fea # s d A YRR i
e A 79 | o g % g 9N
wm ® ok wo B oww o R A
SRR 2000 TR TR BT WY | AR
3 A R & ¥ wfes @t g {1500
Teat (A ok B §F wwr * Tfeand
faamst) wiafm & fow & sgesy &1 B
TFR ® MER # fou wE B 2w b
el & S 600 A @ sumer ¥
I wEE e A @ik fgm B we
FAM: T 3 SN T 5 W ufgEm W oew
adt 2, @ ofuwdw ww wR ® fou



[s) .' MTE-12

* FE H AR T&E TR S fEa)

et wm et =few 2 6
('@)ﬁ'ﬂﬁiﬁﬁﬁwwﬁ.@aﬁw
'ﬂfffw; 4

faeret B

3 2 1

I I m v V
5 3
2 2

-4 -8 0 -2 6
—6

5

W B =

faagt A

4 |5 3 4 2
3. (a:)ﬁﬁr‘aﬁaaLPPﬁaahqu:
R

wEfh

x <4

Xy 26

X +x; =5

—Xy < -1
Wé‘cﬂmﬁmq}ml

(|) ﬁqﬁaﬁgﬁﬁmaﬁwmwﬁ
@ Hif :
”1+2x2+x3=4
2%, +xy +Bx3 =5

5
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1
I 18
II 1 13
it
1 38
v 19

28 14 26
19 18 15
26 24 10

(@) wEa fam w1 v & Feefafaa
A STE & W F T HA ¢ 5

faenst B
1T n m
I -1 -2 8
faamst A I 7 5 ~1
It 6 0 12

5. (F) F T # TW 9R ®RE@H P, P,
P, P, ¥ fd d 9w M, M,, M,
% 9ff et ?) swfwfan siwel % fa
g REeT A Wa Wi 5




(113 MTE-12
e

F-P, P Py orawasa

M, |19 14 23 11 110
wfee M, |16 16 12 21| 130
| M, 30 25 16 39 190

aqaaqm 60 100 126 150 430
(@) Prafafan @ =) wew g ¥ T
HifY - s
faot B
I I 111 v

f@ﬂ'l%jAI 1 3 -3 7
I 2 5 4 -6

6. (F) Rfvla Bl w1 ¥ $@ Frefaren
LPP && SISy ; | 6
ﬂflirqﬁwaﬁﬁrq:

Z = 4x) + 3x,

S |
2% + x5 210
3% +2x, < 6
X +x 26

X,% 20
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(@) frafafas ufees aoen =0 Lpp fiegl &

w9 ¥ fafigy : , 4
Taeq
I O m v g
I{5 7 6 4 70
@ |2 8 3 11 50

i1 7 4 5 90
HEr 50 40 50 70

7. (%) frafafan weag #) sEgeEn =t Wi
| HitoT ; 4
{(x),x5) € R2 : 4x) + 3x, < 6,
% +xg 21,%,x, 2 0}
(@) Frefafen tfas s wwen @ seet
5 % w0 A gfm E T@ R ;6
FATHRI HifT
z =.16x +10x,
SEfE
3% +56x9 25
Sx; + 2x9 > 3
aél,xzzo.
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