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ELECTIVE COURSE : MATHEMATICS
MTE-12 : LINEAR PROGRAMMING

Time : 2 hours Maximum Marks : 50
(Weightage : 70%)
Note : Question no. 1 is compulsory. Do any four

questions out of 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 intersection of finite number of convex
sets is not convex.

1 2
(b) If value of the 2 x 2 matrix game { } is
p 4

4, then p > 4.

(¢c) If 10 is added to each of the entries of the
cost matrix of a 3 x 3 assignment problem,
then the total cost of an optimal assignment
for the changed cost matrix will increase by
10.
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(d)

(e)

2. (a)

(b)

MTE-12

For maximization LP model, the simplex
method is terminated when all values
%—%20

The dummy source or destination in a
transportation problem is added to prevent
solution from becoming degenerate.

Reduce the following two person zero sum
game to 2 X 2 game using principle of
dominance. And hence solve the game.

Player B

B B

1 2
Al 1 -3

Ayl 3 5

Player A

Agl -1 6

Al 4 1

Al 2 2

Ayl -5 0

Obtain the dual of the following primal LP
problem :
Maximize z= X, = 2x2 + 3x3
subject to ~ 2%, + X5+ 3xg = 2
2x1 + 3%, + 4x3 =1

Xy, Xy Xg 20



3. (a) A company makes two kinds of leather
belts. Belt A is a high quality belt and belt
B is of lower quality. The respective profits
on A and B are ¥ 4 and T 3 per belt. The
production of each type A requires twice as
much time as a belt of type B, and if all
belts were of type B, the company could
make 1000 belts per day. The supply of
leather is sufficient for only 800 belts per
day (both A and B combined). Belt A
requires a fancy buckle and only
400 buckles per day are available. There
are only 700 buckles a day available for belt
B. What should be the daily production of
each type of belt ? Formulate this problem
as an LP model and solve it by the
graphical method. 8

(b) Find the initial basic feasible solution of the
following transportation problem using
North-West Corner method. 2

90 90 100 110 | 200

50 70 130 85 50

75 100 100 30
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4. (a)

(b)
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Two breakfast food manufacturers ABC and
XYZ are competing for an increased market
share. The pay-off matrix, shown in the
following table, describes the increase in
market share for ABC and decrease in
market share for XYZ. Determine optimal
strategies for both the manufacturers and
the value of the game.

Find all the basic feasible solutions of the
following system of linear equations :

2x1+x - X

9 3+2x4=2

3x1+2x2+x3+4x4=3

Xy, Xg, Xgy X, 2 0

Check if any of them is degenerate solution.
Justify your answer.

4



5. (a) A department has five employees with five
jobs to be performed. The time (in hours)
each employee will take to perform each job
is given in the following matrix. How
should the jobs be allocated, one per
employee, so as to minimize the total man

hours ?
Employees

I IIr m 1Iv V
Al 10 5 13 15 16

B| 3 9 18 13 6

Jobs C |10 7 2 2 2

D| 7 11 9 7 12

E| 7 9 10 4 12

(b) For the following pay-off matrix, transform
the zero-sum game into an equivalent linear

programming problem :

Player B
B, B, B,
Al 1 -1 3
Player A A2 3 5 -3
Al 6 2 -2
MTE-12 | 5
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6. (a)
(b)
7. (a)
(b)

MTE-12

Using matrix — minima method, find the
initial basic feasible solution of the
following transportation problem :

4 6 8 8 |40

6 8 6 7 |60

5 7 6 8 |50
20 30 50 50

Hence find the optimal solution.

Check whether the following set is convex :
S={(x,y):x2+y2$1,y22x}

For what values of k are the following
vectors linearly independent ?

1 1 k
2, k|, |0
1 1 1

Solve the following LP problem using
simplex method :

Maximize z= 6x1 + 4x2
subject to  2x, + 3x, < 30

3x, +2x,<24



wW.& 5.-12
wraeh IuTier whrased (St ddt.)
L EICRE R
faa=r, 2014

Y urgasHn : it
WA .%.-12 : Wy TR
Y : 2 I AT 37 : 50
(FT &7 : 70%)
Ne: TG 1 FAAAGTE 159772875 3 FF
TR ¥97 BT | Fepaict] H1 T A F AT
TEE |
1. waru Fefafed wuEl # 8 -8 FI T 8 i
F-A G | AU IR I Y v wfem Iqafa @
TR g T | 5x2=10
(%) witfa de # oEgE Tg=El %1 &S EqE
T R

1

(@) afe 2x2 ana@@'a{ 2} HIHAE 4 7, @

p 4
p=4.

(1) =fe feht 3 x 3 Trgam wwen # @FE SR A
T g § 10 s e, @ wRafda sra
Aregg % e seaw Framw i v @@ § 10
$ gfg 7 st |
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(a) et srftrrafieor e wumm (@Lp) fest 4,
s aft qH ¢ - z; 2 0 =, 1w fafy qeew
B Wt 7 | |

(¥) T TiEsT e # FWE ' ¥ w=d %
HIYHF (dummy) Bid T 7T ST ST & |
2. (%) Frafafae @ feard @ o @& & s
firgra T 2 x 2 @ ® e fifse ot

YR @ H & hIC | 6

fgerdt B

5
feetA A | _1 6

Ayl -5 0

(@) Fr=fafga sma s wmm @LP) wwen 6
ﬁm‘ﬁﬁq: 4

z =X, — 2%, + 3x4 Bl Sfererarfietor Hifde
St —2X +X,+ 3%, =2

2x1+3x2+4x3=1

X, Xg, Xg 2 0
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3. (F) TH F Q TR H w0 H Yo T R |
TE A 3= Hife A 9 9e¢ B i | di
2 | 31 9l A 3 B W AN HAM: T 4 3N
T3Ud IR | A THR I de¢ H FR I
B YR H 9eC I T & T ¥ A 0T
T B 3R Ife avft SeC Faa@ B TR A &
&, @ wE gfafer 1000 S T undt R |
=72 I off off afefem Fee 800 S (G
A 3T B R §i fireme) & forw & suersy
2 | A THR I 92 & forw wh B=ft goA
(Fhdd) A TawEHar 7 M wlfew waw
400 gl (9%a1) & 9y & | B YR i
Se¢ & forg wfefem 700 gopd & Sucrew &
T&® THR I S B wfafed fram Ianega
BT T1fT 2 39 wHE b Rgw U (LP)
freet 4 gha il ok @ ada-fafa g
7o hifv | 8

(@) Iwafm s fafr & v e F=faiea
IREET FHEN ST IR YT gemd g 91
Eﬁﬁm: ' 2

90 90 100 | 110 | 200

50 70 130 85 50

75 100 100 30
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4. (%) a1 S99l § HUFAE ABC 3R XYZ
AR A A9 MR TGN & fIu gepreren & &
§ | Praffes awft § & 7 g o d
ABC % Wgd SR SRR 3R XYZ % wed
IIER AR qie MW F | FE FEEE % e
zzan gfeal s il o @ w1 WA +f
T ST |

(@) Fafafea ew afiewon & o & of
YT GETd A [1G I :

2x +X, —X +2x4=2

1 3

3x1+2x2+x +4x4=3

3

>
X, Xy, Xgy X, 2 0

Sta $ifve % F1 = wd § 9 B2 s '
B 2 3799 W & gfY Afvw |
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5. (%) T faum A 5 Sig w0 & o 5 w=w €
YA FHARI GRT TS e Bl A T T
e 'mg (9 #) fffea oy # fen
TR | HA AW WRE H YAAH FH b I
TF N Th wHEl w R TR et

ST TARY ? 5
HHER
I m v Vv
Al 10 13 15 16
B| 3 18 13 6
¥ o] 10 2 2 2
D| 7 9 7 12
E| 7 10 4 12
(@) Frefafen yrm s & Ry T g-dm g
H T TUged e uma wuen # gfafda
i 5
Reeri B
B B, B
Al 1 -1 3
fearfta A | 3 5 -3
Al 6 2 -2
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6. (%) mau-srege fafy = wm = Fekifea
fegt guen & TREE nad geTd

Sﬂ'd'éﬁﬁﬂ:

4

6

5

20 30 50 50

40
60
50

T4 YR ITAH & T BT |
(@) wta it fe Fefafea Tg== oegE #
S={(x,y):x2+y231,y22x}

7. (%) k % P8 am ¥ fou Fefafea afe,

Wawa: w@aw & 2
17 1] [k
20, |x|, |o
1| |1] |1

(@) e fafy w1 wm = Fefafes Wew
FUTH (LP) S9E1 %! & hifvTT
z=6x1+4x2$f31f€l'ﬂﬁtﬁ'ﬂ?{ﬂiﬁﬁ'q

KEICT 2x + 3%, <30
3x1+2x2£24
x1+x2_>_3

>
X, Xg 2 0
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