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QUANTITATIVE TECHNIQUES-II
Full Marks : 70
Time : 3 Hours

Answer six questions including question No.l which is compulsory
Figures in the right hand margin indicate marks

Answer the followings 2x10

(a) Explain multiplicative congruential method for generation of random number.

(b) Give two application of discrete uniform random variable in simulation.

(¢) How Acceptance-Rejection method is different from Inverse transform method in
simulating a random variable?

(d) What is a Poisson Process? What is inter-arrival time of a Poisson Process and what is
the probability distribution of such inter arrival time?

(e) What do you mean by discrete event simulation? What are its key elements?

(f) What is antithetic variable? What is its use in simulation?

(g) What is stratified sampling?

(h) State the Markovian property of a Stochastic Process.

(i) Differentiate between recurrent state and transient state.

(j) Define Markov chain and give one example of Markov chain.

Explain the technique of evaluation of an integral using random numbers. Hence, evaluate
the integral J"exp(e‘)ci\' by using ten random numbers

09, 88,23, 12,02, 76,91, 40,01, 67 10

(a) Write the algorithm to generate a Poisson random variable and explain each step.

5
(b) Write an efficient algorithm to simulate the value of a random variable X such that
P[X=1]=0.3,P[X=2]=0.2,P[X=3]=035P[X=4]=0.15 5
(a) Use rejection method to generate a random variable having density function
fix)=e"(e—-1), 0<x<l
=0, otherwise 5
(b) Write the algorithm to generate the first T time units of a non-homogenous Poisson
Process. 5

Explain the process of simulation of a single-server queueing system under different
conditions. 10




image2.jpeg
6. Explain how control variates used in variance reduction. Do you think antithetic variable

approach is a special case of control variable approach in variance reduction technique?

Explain.

7. Calculate the steady state probabilities from the information given below assuming the

system is in state | at the start.

Transition Probability Matrix

To A B C

From (state 1) (state 2) (state 3)
A (state 1) 0.8 0.2 0.0
B (state 2) 0.2 0.0 0.8
C (state 3) 0.2 0.2 06

8. Write short notes on the followings

(a) Continuous 1

[ime Markov Chain.

(b) Markov Decision Process

10

10
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