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01822

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 question
no. 2 to 7. Calculators are not allowed.

1.  Which of the following statements are true
- and which are false ? Give reasons for your
answer. 2x5=10

()  Every convex set has infinitely many points

(i) If a primal LPP is feasible and unbounded,
its dual is infeasible.

(i) Every 3x3 pay off matrix has a unique
saddle point.

(iv) A transportation model that is initially
unbalanced may require the addition of
both, a dummy source and a dummy
destination to balance the problem.

(v) If a constant value is added to every cost
element Cij of a transportation problem, the
optimal values of the variables xij will
change.

MTE-12 1 P.T.O.



2. (a)
(b)
3 (a)
(b)
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Use simplex method to solve the following
LPP :

Max 3x; + 4x, + 513
Subject to x; + 2x, + 3x3 =10
2%y + xy + 2x3 =12
3x; + x5 + x3 =15
Xy Xp X3 2 0.
Write the mathematical model of the

following cost minimising assignment

problem

M, M, M;
J; 12 5 7
I, |4 9 10
I, 17 3 5

Find all the basic solutions for the equations
6x; +12x, + 4x3 + 3x4 = 2

Solve the following linear programming
problem by graphical method ;

Max Z=>5x;+7x,
Subject to x; + x, < 4
3x; + 8x, =24
10x; + 7x, <35

Xy, Xy 2 0



4. (a) Following isan initial basic feasible solution 5
for a given balanced transportation
problem.

(@]
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o | @ o ?
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o, 3 3 2 50
. 3 @9)
4 2 5 9
o, 20
@ @
Requirement | 20 40 30 10

Use the U-V method to test whether this
feasible solution is optimal. If it is not
optimal, carry out as many iterations as
necessary to find the optimal solution.
(b) Using two phase method, check whether 5

the following LPP has a feasible solution.
Max 4x; + 3x,
Subject to 3x; + 4x, = 6

5%, + 6xy =15

Xy, Xp 2 0

5. (a) The profit on assigning different machines 5
to different operators is given in the table
below. Find an assignment of operators to
machines that gives the maximum
production.
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Machines

A B C D E
I 10 5 7 8 11
Imj|1 4 9 10 11
Operators III | 8 4 9 7 11
Ivi|7 5 6 4 11

(b)

6. (a)

vV 8 9 7 5 11

Old hens (which lay less eggs) can he bought
at Rs. 20 each and young ones which lay
more eggs at Rs 50 each. The old hens lay 3
eggs per week and the young henslay 5 eggs
per week and each egg is sold for Rs. 1.50.
A hen (young or old) costs Rs.1.50 per week
to feed. There is space to house at most 20
hens. If I have only Rs 800 to buy the hens
and I have to make a profit of at least Rs. 60
per week how many hens of each kind
should I buy to maximise my profit
formulate this problem as an LPP

Two firms A and B are competing for
business under the conditions so that one
firm’s gain is another firm’s loss. Firm A’s
pay-off matrix is given below :

Firm B
No Medium Heavy
advertising - advertising advertising
No
advertising 10 5 -2
Medium

Firm A advertising 13 12 15

Heavy 16 14 10
advertising
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use dominance property to find optimum
strategies for the two firms and the optimal
values of the game

. 1
(b) Check whether (1, - -4-) is in the convex hull 5

of the points P (—1,2), Q (1,3) and
R (4, —2).

7. (a) Solvethe foﬂowing game using the algebraic 7

method
B’s strategy
By By B3
A{i5 6 2
A’s strategy Ay |7 2 5
A314 5 6

(b) Find an initial basic feasible solution to the 3
following transportation problem by matrix
minima method.

D, D, D, D,

s, 12 18 6 16 20
s,[# 12 3 [0 30
s, |9 |7 15 |13 40

30 30 25 25
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1. Fafafad § @ S99-2 S T SR -8
I §2 3 S F e wro df 2x5=10
(i) T ETE T § srda: F3 g 99 €
(i) af 3@ LPP §ETA @ik aufas ? @ sl

&R ergTa At
(i) T 3x3 TR-3E 1 T A Team
fagamR ‘
(iv) e e o vegfer & 9
Tigfer w0 3 Torg o SR FiW w 3l
w Afafes FEM Tiasd F FI STATEH &
Tt Tl
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(v) 3R IREE w7 & Yo&F A S cij o
TR A NS o < & = xij & oW seat
|

2. (a) ﬁwﬁaﬁaﬁwpaﬁmﬁfaﬁgaaﬁm 7
3x; + 4x, + 5x; 1 AfuwHaHIHRO HifSg
Safs

x; + 2%, + 3x3 <10
2% + xp + 21, <12
3x, + x, + x3 <15
X1, Xy X3>0
(b) Fre=fafas ama Faww fam aeen =0 3
forita freet fafa:
M; M, M,
11.2 5 7
Lb 14 9 10

317 3 5

3. (a) Frfofeawfecidoteondmmmsftm ;5

2x) + 6x, + 203 + x, = 3

6x; +12xy + 4x3 + 3x, = 2
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(b) Frefafaa as domm e # me s 5
§ 7 FIfT;

Z=5x; +7x, 1 AfuFHAHH BT
SEfhx, + x, < 4

3, + 8xy <24

10x; + 7x, < 35

Xy Xy 2 0

4. (a) Trafafes G w dgfea MREen @AM FTE 5

D, | D D, D, [SUISHdT
1 2 1 4
0 30
1 @y do
3 3 2 1
O, @ 50
4 2 5 9
O, @ 20
HREHT| 20 | 40 30 10
U-v fafe @ sita Fife fF w0 98 g ot
Toaq ¥t afE I8 3Eam T € W 389 T I
FA F foag faht savgear & Sat graghaat
Edic g
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(b)

M I |8

(b)
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S S 1 S g1l % 3TRR & R 1.50 %,
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FTF | 59 1 1 LPP % ¥4 1 gfa i)
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P (-12), Q (1,3) 3 R (4,-2) ¥ NG
e U A T |

semfordta fafy @ Feafafeaa @a 1 @
HfaT

B &t gfed
B; B, Bs
A[5 6 2
AR Ay|7 2 5
A3l4 5 6

anege —gAad fafu @ frafafea aitem auen

1 YRS SR GETA 3 I IS
D, D, D; D
s,[12 |18 |6 16 20
S, |4 12 I3 10 30
S; |9 7 15 {13 40

30 30 25 25
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