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BACHELOR’S DEGREE PROGRAMME
Term~-End Examination
June, 2010
ELECTIVE COURSE : MATHEMATICS
MTE-12 : LINEAR PROGRAMMING
Time : 2 hours Maximum Marks : 50

Note : Attempt five questions in all. Question no. 1 is
compulsory. Do any four questions out of 2 to 7.
Calculators are not allowed.

1.  Which of the following statements are true and
which are false ? Give reasons for your answer.

5x2=10

(@) The optimality criteria for the maximization
and minimization problems are different in
the simplex method.

(b) If the primal LPP has an unrestricted
variable the dual LPP will have an equality
constraint.
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In an optimal solution of any balance
transportation problem with 3 sources and

3 destinations, there are at least 6 routes over

which a positive quantity is being
transported.

In a two-person zero-sum game, if the
optimal solution requires one player to use
a pure strategy, the other player must also
use a pure strategy.

For any two square matrices A and B,
AB = BA.

A toy company manufactures two types of
dolls, a basic version, doll A, and a deluxe
version, doll B. Each doll of type B takes
twice as long as to produce as one of type
A, and the company would have time to
make a maximum of 20 dolls per day, if it
produces only the basic version. The supply
of plastic is sufficient to produce 15 dolls
per day (both A and B combined). The
deluxe version requires a fancy dress of
which there are only 6 per day available. If
the company makes a profit of Rs. 30 and
50 per doll, respectively on doll A and B;
how many of each should be produced per
day in order to maximize profit ? Formulate
this problem as an LPP and solve it by
graphical method.



(b) Write the mathematical model of the 4
following transportation problem.

Destination
D, D, D; Availability
O, 5 7 2 25
Origin O, 3 6 5 35
O;1 1 12 4 40
Requirement 30 28 42

Also find an initial basic feasible solution to
the problem using North-West corner
method.

3. (a) Using simplex method solve the LPP 7

subject to
3x; + x5 + 4x4 < 100
x; + 4x, + 2x3 < 100
X + x, + 325 £ 100
X1, Xp, X3 2 0

(b) Show that the set S {(x, y) : xy<1, x20,y=>0} 3
is not convex.
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4. (a)
(b)
MTE-12

Write the dual (D) of the following LPP
(P) Min 2x, + 5x,
subject to x; + x, < 2

2 + x, + 6232 6

Xy, Xp X3 = 0.

1
Check whether (L 1, E) is a feasible

9 9

5
solution to (P) and [E K ‘6’) is a feasible

solution to D. Without solving (P) or (D),

1

check whether (1' L, 5‘) is an optimal

solution to the primal problem (P) and

9 9 5
27 4’ g | is an optimal solution to the

dual problem (D).

Formulate a linear programming model for
the maximising player A of the following
game :

Player B
I I I
Iy 8 2 -3
Player A I | 6 5 4
mij o -8 12

6



5. (a) A manufacturer wants to send 8 loads of 6
his product as shown below. The matrix
gives the distance (in miles) from origin ‘O’
to destination ‘D’

Destination
Origin A B C  Availability
5 1 7 1
6 4 6 3
3 2 5 4
- Requirement 3 3 2 8

Find an optimal transportation schedule for
minimising the mileage, starting from an
initial basic feasible solution by matrix
minima method.

(b) Suppose player A and player B each have 4

two coins, one of Rs. 2 and one of Rs. 5.
Player A and player B choose one coin each.
If the sum of the coin values is even, then
player A wins player B’s coin and if the sum
of the value is odd, then player B wins
player A’s coin. Formulate this as a two
person game. Also find the optimal
strategies for the two players and the value
of the game.
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6. (a) Solve the cost maximising assignment
problem whose cost matrix is given by :

A B C D
1142 30 30 24

my 35 25 25 20
m) 28 20 20 16

Ivi 21 15 15 12

(b) Find all the basic solutions of the following
system :

le + x2 + 5x3 =5
Xy, Xp, X3 20

Which of the solutions are feasible ? Justify
your answer.

7. (a) Forwhatvalues of k are the following vectors
linearly independent ?
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(b) A soft drink company A has two products 5
and its rival B has three products. Both the
companies have calculated the impact of
additional advertisement for any of their
products on the sales of that product and
on the sales of the products of their rival.

The data is given below :
B
I T I

A 1 6 7 15

oI 20 12 10
Treating the problem of finding the optimal
advertising strategies as a problem in game

theory, solve the problem by graphical
method.

MTE-12 7 P.T.O.



H.2tE.-12

TaE S wTHRT
wATa e
[, 2010
tfw® wgawy : i
w3312 : taw viums
gqY : 2 g SfyFaT 1% : 50
fe: FAUTIT BT TG 130ad 7 F 287
7 @l R 7oA & IW oY Fagaed F g

T3 5 oty &1
1. Frafafed 8 2H-8 wo a § ok A9-8 aw ?
319 W & forg rer difsm »x2=10

(a) W fafu 7 sifuwadie sk <Easfem
ol & fau sana ey fus-fus 8n €

(b) I 7 LPP & uw smfieifera =% €1 € ) &
LPP ¥ U Gyt saay &

(o) TRt oft 3 Eiid AR 3 v At gfera wRees
GO % TOH T W, FH W FH 6 TR o ¥

519 v AT W 1 iEea e s §)

MTE-12 9 P.T.O.



(d)

(@)

MTE-12

% fg-=afe YI-area @ ¥, Aafg w5ad 5
% AR afs T Raard) vfawes gfe = wam
Fa ¥ @ TR faend &1 of sfoes gfe &
AT HEA B

for=di <t ol sl A 3R B, % AU AB = BA.

T et s et FEE @ TER # e
T& HIYRY YR H e A, ik gl Seed
YR I TfEar B, ST 81 B THR @t TAF
Tfew # 9 8, A TER F TOF T I
T 999 @ B AR FE Hae WHRo
YRR A qfean 991C @ % hafed sifaswan 20
Tiean a1 W@ | el @t el i 15
Tfear (A 3R B 21 #t fHena) T % vt
Bt &1 feoto yeR (B YR it i) ¥ farg
TorT eRR it AT R W& et & iR wfafem
FaA 6 AMYIT & T ¥ Ut ¥ ARG
HEAT Bl A 3R B ¥ER ®i e W wAA: 30
T R 50 %. F W B B, O siferman «my
T FA F foa vl va@F ver @6ttt
e ST Bt 2 39 WA H LPP &t §9 |
g wifse oik mw fafy @ ga wifg)

10



ol s 7 2 25
wa o,| 3 6 5 35
o] 1 12 4 40

FEYERA 39 28 42

FR-9=M w1 fafa 9 59 e o1 IRfvs
MR GETA 7 ot TR SIS

3. (a) U fafy @ Frafafea e sfSg: 7
Z = 2x; + 5%y + 7x,

1 SfuehaHieRTor HifeT |
SCIEY

3x; + 2xy + 4x3 < 100
X, + 4xy, + 2x3 < 100
x; + xp + 3x3 < 100
X1, Xp X3 2 0

() TEmTfFag=as{(x y):xy<1,x20,y20} 3
e 7 R
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4. (a)

(b)
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freafafea LpP = &4t (D) fafau :
(P) 2x, + 5xy 1 AAHIHIO HHQ
SEIEY X +x, <2

26 + xp + 63326

Xy, Xy x3 2 0.
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(1,1,%)mm(1>)wwwaﬂt

(;%g]aﬁrm@mww%m
T
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faret

I I I

I | 8 2 -3

f@ts 0| 6 5 4

I 0 -8 12
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6. (a)

(b)
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my{ 35 25 25 20
mry 28 20 20 16

Ivi 21 15 15 12

frafatea e % Wit s 5 3| Sl
x + 2x2 + x3 = 4
X1, Xo, X3 >0

FH-T 3 T G B2 oY I A g
FHife |

k % o7 ol & fau fafafas afesn awa:
waA €2
1 1 k
2 k 0
1] 1] 1)
14
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(b) W féw I Tl Fo A % D 33K § R
3IG@! gfaggl SO B & i 3caig €1 QA
SRR ¥ oy feet W Seg @ ffwE ok
A fagsr & SRl &t fafrdl W ke
o =1 9o I a1 3E 3fids i iRy
TR

B
I o II

A1 6 7 15
I 20 12 10

o e e T e 8 e ) e
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