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ELECTIVE COURSE : MATHEMA_TICS
MTE-12 : LINEAR PROGRAMMING

Time : 2 hours Maximum Marks : 50
(Weightage : 70%)

Note : Question no. 1 is compulsory. Answer any four
questions out of 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. 10

(a) In a two-dimensional LPP solution, the
objective function can assume the same
value at two distinct extreme points.

(b) Both the primal and dual of an LPP can be
infeasible.

(¢) An unrestricted primal variable converts
into an equality dual constraint.

(d 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.
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(e)

2. (a)
(b)
3. (a)
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If 10 is added to each entry of a row in the
cost matrix of an assignment problem, then
the total cost of an optimal assignment for
the changed cost matrix will also increase by
10.

Solve the following linear programming
problem using.simplex method :

Maximize z= 3x1 + 5x2 + 4x3
subject to 2%, + 3x,<8

2x

3x1 + 2x2 + 4x3 <15

X, Xy Xg 2 0

Using the principle of dominance, reduce the
size of the following game :

-1 -2 8
75 -1
6 0 12]

Hence solve the game.

Find all basic feaéible sblutions for the
following set of equations :

2x1+6x2+2x3+x4=3
6x1+4x2+4x3+6x4=2

>
X, Xp, Xg, X, 2 0

2



(b)

Examine convexity of the following sets : 4

@) 8, =1{(x;,%) €R?|4x, +3%,<6,% +x,>1}

i) S,={xyeR|L+y*21)

4. (a)

(b)
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Solve the following linear programming

problem by graphical method : 5
Maximize z = 5x, + 7x2
subject to | X, +X%,<4

3x, +8x,< 24

10x, + 7%, < 35

X, X, 20

Find the dual of the following LPP : 5

Minimize z= X, +X, + Xq

subject to X, — 3%, +4x,=5
X, — 2x,<3
2%, — %52 4

Xy, X5 2 0 and Xq is unrestricted in sign.
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5. (a) Find the initial basic feasible solution of the
following transportation problem using

matrix-minima method :

Destinations
Supply
I I 1III
Al 2 7 4 5
Sources B 3 3 1 8
C 5 4 7 7
D 1 6 2 14
Demand 7 9 18 34

Also, find the optimal solution.

(b) Solve the following game graphically :

Player ‘B’

Bl BZ

I 2 7

Player ‘A’ 1I 3 5
II1 11 2
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6. (a)

(b)

7. (a)-
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A firm manufactures two types of products,
A and B, and sells them at a profit of ¥ 2 on
type A and T 3 on type B. Each product is
processed on two machines M; and M,.
Type A requires one minute of processing
time on M; and two minutes on My; type B
requires one minute on M; and one minute
on M,. The machine M, is available for not
more than 6 hours 40 minutes while
machine M, is available for 10 hours during
any working day.

Formulate the problem as LPP. 4
Solve the folloWing assignment problem : 6
A B C D E
I 2 9 2 7 1
‘11| 6 8 7 6 1
| 4 6 5 3 1
V| 4 2 7 3 1
V]| 5 3 9 5 1

The following table is obtained in the
intermediate stage while solvmg an LPP by

.S1mp1ex method :

Cs 30 23 29 0 O
B |Cs|x % X S 5 RHS.
S;lofl o 2 -92 1 -32|31/2

|30 | 1 12 54 0 V4| T4

Check whether an optimal solution of the
LPP will exist or not. 3
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(b) Write the LPP model of the following
transportation problem :

5 7 6 4 |70

2 | 8 | 3 1 |50

1 7 4 5 |90
50 40 50 70

(c) Find the range of values of p and q which

will render the entry (2, 2), a saddle point for
the following game :

Player B

Player A| 10 7 q
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1. frefafes woFl 4 § 98 F9 T § I
PHA EA ? HYA W Pl Th diged IquRT A
TR G T8 T | 10
(%) s fe-frfia LPP & & #, S wad 1 WH

A Frem-Irem T fargel W M B w1 B |
(@) wH LPP % g 3 &t Q1 o/&ma & whd
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(¥) afe Faa wwen & @d-aegg i wh 9RE &
TF I § 10 NS I ¥, @ Wed g
GG F AN T # pa @9 ot 10
G ST 3 |

2. (%) Fafafea Was Nama wwen =t wwar f&fy
FRUESSIC T L
z=3x1+5x2+4x3a~7l31ﬁ13m'5ﬁw3ﬁﬁQ
Safh 2x1+3x258

2x2+5x3510
3x1 +2x2+4x3515

>
X5 Xg, Xg 2 0

(@) ygEa fFram +1 W = ekl @w @

THIY YIIRU
-1 -2 8]
7 5 -1
| 6 0 | 12J
39 THR T H & HINT |
3. (%) Fafafes ofieon & dom & ooff sy
WWWW

2x1+6x2+2x3-|_-x4,=3

6x1+4x2+_4x3+6x4=2

X, Xg, Xg, Xy 2 0
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(@) Frfafea Tyl A sragEa & g FC: 4
@) S, =Ix,,x) eR?| 4x, + 3%, <6,%, +X,21]

(i) S,= (%, y)eB2 | 2 +y22 1}

4. (%) PeafiRea Waw domwa wwen & ardE ol
@ ga v | 5
z=5x1+7x2$T31ﬁ1ﬁTﬁ$T°TEﬁﬁQ

EIED x1+x2£4
3x1+8x2$24

10x1 + 7):2 <35

xl,x220

(@) frefafga Lpp # &f wma i : 5
z=x1+x2+x37ﬂwwiﬁm
Srafe x1—3x2+4x3=5

x1—2x2£3_
2x2—x324

xl,x2203ﬂ'{x3f;_=l'6ﬁ31'§ﬁ'ﬂ'ﬁﬂﬂ%|
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5. (%) regg=pmaw fafr =1 @ w@&F f=afafag
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snaﬁﬁm:

qfd

I II 1

i
cls5 4 71 7
pl1 6 2| 14
T 7 9 18| 34
3B g i 3 hifve |

(@) tfafen @a = whe fafe & sa $ift .

fgard ‘B’
Bl B2
I 2 7

fgardt ‘A’ 11 3 5

III 11 2
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7. (%) ww g g @ LPP-
qegadi W § Wi hl
freafafea 2

Cs 30 23 29 0 O
B{Csl|lx, % % S 5 RHS
S, o}l o0 2 -92 1 -372| 312
X138 |1 wv2 54 0 4| 74

St T 6 LPP & 39a4 g1 ol AfGicd 8
1 & | 3
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(@) FfaRaa afas goen =0 Lep fied fafae . 3

5 7 6 4 |70

2 8 3 1 |50

1 7 4 5 190
50 40 50 70

() p 3R q & W I 98 a1 7@ Kl St fe
freferfaa @ % srma (2, 2) i v fag
'éF{Té: 4

fa=rdt B

faadiAl 10 7 ¢

MTE-12 12 2,500



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12

