No. of Printed Pages : 12 ' MTE-12

BACHELOR’S DEGREE PROGRAMME
(BDP)

'Term-End Examination

June, 2019
03452

ELECTIVE COURSE : MATHEMATICS
- MTE-12 : LINEAR PROGRAMMING

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

Note: Question no. 1 is compulsory. Answer any
four questions from 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 set of all convex combinations of a finite
number of points X;, X,, ... X is not a
convex set.

(b) If the pay-off matrix of a game is
transferred, saddle point of the game if it
exists, changes.

() If a negative value appears in the solution
values (Xg) column of the simplex method,
then the basic solution is optimum.
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(d) In an assignment problem, if a constant is
added to each element of the matrix, the
optimal assignment does not change.

(e) In an LPP, every feasible solution is optimal.

2. (a) Use graphical method to solve the following
' LPP:

Maximize z=2x; + 3xg
subject to the constraints
X3 + X9 £ 30
X;—X920
X9 212
x; £20

X1, X9 =20

(b) Give the dual of the following LPP :
Maximize =z =2x; + 3% + x3
subject to the constraints

4%y + 3xg +X3=16
X1 +2Xg9 + 6xg9=4

X1, X9, X320,

The dual must contain two variables and
three constraints.

MTE-12 2



3. (a) Solve by simplex method the following

(b)
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- LPP:

Maximize

Z = — Xy + 3Xg — 2Xg

subject to the constraints

3X1—X2+2X3S7

- 2X1 + 4X2 <12

— 4%y + 3%p + 8x3< 10

- X3, X9, Xg 2 0.

6

There are five jobs to be assigned, one each

to five machines and the associated cost

matrix is as follows :

Job

oD a wm

E

Machine

1 2 3 4 5
11 17 8 16 20
9 7 12 6 15
13 16 15 12 16
21 24 17 28 26
14 10 12 11 15

Find the assignment of machines to jobs that
will minimize the total cost.
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4. (a) Find the optimal solution of the following
transportation problem :

D, D, D; D, al

0, 1 2 1 4 | 30
O, 3 3 2 1 | 50
O4 4 2 5 9 | 20

b;—>| 20 40 30 10 | 100

(b) Solve the following game graphically :

Player B
I II oI 1Iv

I 1 3 -3 7
Player A '
IIr| 2 5 4 -6

5. (a) Use dominance property to reduce the size
of the following game and hence find the
optimal strategies and the value of the

game : ‘
Player B
4 2 0 2 1]
4 3 1 3 2
Player A |4 3 7 -5 1
4 3 4 -1 2
4 3 3 -2 2
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(b) For the transportation problem
' | Market Available
A B C D
X 14 9 18 6 11

PlantY |10 11 7 16| 13

‘ Z 25 20 11 34 19
Requirements 6 10 12 15

and xgg = 12, test whether this solution is

optimal or not. If not, find the optimal
solution. 5

6. (a) For the following pay-off matrix, transform:
the zero-sum game into an equivalent
linear programming problem for both

players : 5
Player B
1 1} m
I (-1 2 1
Player A II | 1 -2 2
m| s 4 -3

(b) Check whether the following sets are convex

or not : 5

@ 8;=Uxy) |y-3<-x%x20,y20)
(i) S,={x,y) | y-32-x%x20,y>0
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7. (a) A firm can prodixce three types of cloth,
A, B and C. Three kinds of wool are
required for it, red, green and blue. One
unit of type A needs 2 units of red and
3 units of blue; one unit of B needs 3 units
of red, 2 units of green and 2 units of blue,
and one unit of C requires 5 units of green
and 4 units of blue. The stock available is

8 units of red, 10 units of green and
15 units of blue. The income obtained is ¥ 3
per unit of A, T 5 per unit of B and ¥ 4 per

unit of C. Formulate the LPP to maximize
the income from the finished cloth.

(b) Obtain all the basic solutions to the
following system of linear equations :

2x1+x2+x3=6

x1+2x2+x3=3
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