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PART - A (10 x 2 = 20 Marks) [ S

Answer ALL Questions Le“e’
1. When can Cholesky decomposition be used? 2 K2 col
2. What does the singular value decomposition of a matrix represent? 2 Kl col
3. What is Euler’s equation in calculus of variation? 2 Kl CO2
4. Write the Euler — Ostrogradsky equation for a functional to be extremum. 2 K2 Co2
5. If X is a normal random variable with p = 3,62 = 9, find the probability 2 X3 CO3

that X lies between 2 and 5.

6. Two coins are tossed. Let A denote the event “at most one head on the two 2 K2 CO3
tosses” and let B denote the event “one head and one tail in both tosses”. Are
A and B independent events?

7. Define slack and surplus variables. 2 KI Co4

8. What is the difference between transportation problems and Assignment 2 K2 CO4
problems?

9. Define a periodic function. 2 KI COS5

10. Define odd and even functions. 2 Kl COs

PART - B (5 x 16 = 80 Marks)
Answer ALL Questions

1. a) 1 1 -2 16 K3 Col
Perform LU decomposition of the matrix[—1 2 1
0 1 -1
OR
5 Find the singular value decomposition of the matrix (1) (1) ﬂ 16 K3 col

12.3) Find the extremal of the functional Iy f (y? + y)dx with I6- K3 €02
boundary conditions y(0) = 0 and y(1) = 1
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13.

14.

b) i)

a) i)

b) 1)

a)

b)

OR

By Kantorovich method, solve the Poisson equation
9%u | 9%u
ox2 " ay?
atx =tlandy = +1.

Find the Shortest distance between the parabola y? = 4x and the line

x+y=-5.

= —1 in a square defined by x| < 1,|y| <1, whereu = 0

A discrete random variable X has the following probability
distribution.

X 0 1 2 3 4 5 6 7 8

P(x) a 3a Sa Ta 9a | Ila | 13a | 15a | 17a

Find the value of ‘a’
Find P(X < 3),P(0 < X < 3),P(X = 3).
Find moment generating function of Poisson distribution and hence
find its mean and variance.
OR

In a bolt factory, machines A, B and C produce 25, 35 and 40% of the
total output respectively. Of their outputs, 5, 4 and 2%, respectively,
are defective bolts. If a bolt is chosen random from the combined
output, what is the probability that it is defective? If a bolt chosen at
random is found to be defective, what is the probability that it was
produced by C?

The time (in hours) required to repair a machine is exponentially

distributed with parameter A = % (a) What is the probability that the

repair time exceeds 2h? (b) What is the conditional probability that a
repair takes at least 10h given that its duration exceeds 9h?

Solve the Linear programming problem using simplex method.
Max z = 10x; + 15x, + 20x3
Subject to,
2X1 +4x, + 6x3 < 24
3x4 +9x, + 6x3 < 30
X1,X2,%x3 = 0.

OR

Solve the Linear programming problem using Big M method.
Min Z = 2x4 + 3x,
Subject to,
Xy +x, =6
7X1 +x, = 14
Xq1,Xp = 0.

K1 — Remember; K2 — Understand; K3 — Apply; K4 — Analyze; K5 — Evaluate; K6 — Create
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15. a) Find the optimal transportation plan so as to minimize the /6 K3 CO5

transportation cost.

A | B C D | Capacity
| 10 | 30 | 50 | 10 7
11 70 | 30 | 40 | 60 9
111 40 | 8 | 70 | 20 18
Requirement 5 8 7 14
OR
b) Solve the assignment problem.
Operator
Job X TB[cCc[DJE
| 10 12 15 12 8
11 7 16 14 14 11
111 13 14 7 9 9
v 12 10 11 13 10
\Y 8 13 15 11 15

K1 — Remember; K2 — Understand; K3 — Apply; K4 — Analyze; K5 — Evaluate; K6 — Create
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