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SECTION – A (10 X 1 = 10 Marks) ANSWER ANY 10 QUESTIONS OUT OF 12
1. Give an example of Markov chain.
To give an example of Markov chain.
2. What is meant by transient state?
A state j is called a transient (or nonrecurrent) state if there is a positive probability that the process will never return to j again after it leaves j.
3. What do you mean by continuous time Markov chain?
A continuous-time Markov chain (CTMC) is a continuous stochastic process in which, for each state, the process will change state according to an exponential random variable and then move to a different state as specified by the probabilities of a stochastic matrix.
4. What is discrete renewal equation?
The discrete renewal equation is a mathematical equation that models the occurrence of events in discrete time. It is used in a variety of applications, such as population growth and repair costs. 
5. What are waiting lines?
Waiting lines ares defined as a system where customers arrive for service at a facility, forming a queue when the facility is busy and getting serviced
6. Define pure birth process.
Pure birth process: The probability that k events occur between t and t+h given that n events have occurred at epoch t is given by
Pr{N(h)=k/N(t)=n}= λh+o(h)   k=1
		      0(h)            k≥2
		      1-λh+o(h)  K=0                              

7. Write postulates of Poisson process.
Homogeneity
Independent increments
More than one arrival in small interval Δt is o( Δt)
8. Find probability of no customer in the steady state system of Poisson Process
To find P0 = (1-ρ) ; ρ=λ/µ
9. List any two applications of renewal process
Planning for replacing worn-out machinery in a factory, insurance risk modelling
10. Define renewal density
11. Write the conditions for Brownian motion process.
12. When do you say stochastic process is diffusion process?
A stochastic process {X(t)} on R+  is called a diffusion process if it is a Markov process such that the sample path X(·, ω) is a continuous function on R+ for almost every ω ∈ Ω.

SECTION – B (5 X 5 = 25 Marks) ANSWER ANY 5 QUESTIONS OUT OF 7
13. Analyse the classification of stochastic process with examples.
Discrete state space and discrete time parameter
Discrete state space and continuous time parameter
Continuous state space and discrete time parameter
Continuous state space and continuous time parameter
14. Explain transition probability matrix of a random walk model
 one-dimensional random walk is a Markov chain whose state space is a finite or infinite subset a, a + 1, …, b of the integers, in which the particle, if it is in state i, can in a single transition either stay in i or move to one of the neighboring states i − 1, i + 1. If the state space is taken as the nonnegative integers, the transition matrix of a random walk is  a tpm and  if Xn = i, then for i ≥ 1,
Pr{Xn+1=i+1|Xn=i}=pi,
Pr{Xn+1=i−1|Xn=i}=qj,
15. Give a brief note on absorption probabilities
Give a brief note on absorption probabilities

16. Derive Yule –Furry process of Markov chain.
To Derive Yule-Furry process:
Pn’(t)= -nλPn(t)+(n-1)λPn-1(t), n≥1
P0’(t)=0

17. Find the renewal distribution and expected number of renewals.
To find that the distribution of renewal process is Pn(t)=Fn(t)-Fn+1(t) and also to  find expected number  of renewals M(t) = (t)
18. State and prove Elementary renewal theorem
 Elementary renewal theorem
The elementary renewal theorem holds even when the inter ooccurrence times have infinite mean, and then limt→∞M (t)/t = 1/∞ = 0.
19. Describe about properties of generating function in Brownian motion.
To describe about properties of generating function in Brownian motion.

SECTION – C (4 X 10 = 40 Marks) ANSWER ANY 4 QUESTIONS OUT OF 6
20. Check whether the states of  the given Markov chain is ergodic.


To check if all states are non-null persistent and aperiodic an d it is found that 
state4 ergodic
21.   Determine the steady state probabilities for (M/M/1): (N//F1F0) . Also find the expected number in the queue and expected waiting time of the system 
To determine steady state probabilities of (M/M/1): (∞/FIFO)
Pn= (1-ρ) ρn , n=0,1,2,…
Expected waiting time of the system , Ws=1/(µ-λ)
22. Form  Kolmogrov differential equations for Birth-death process.
To derive the forward equations for birth and death   process 
   P 0 i (t) = −Pi0(t)λ0 +
                   	       P 0 ij(t) = Pi,j−1λj−1 − Pjj(t)(λj + µj) + Pi,j+1(t)µj
                   backward Kolmogrov differential
		P 0j(t) = µiPi−1,j(t) − (λi + µi)Pij(t) + λiPi+1,j(t)
    		 Pij(t + h) = µiPi−1,j(t) + (1 − (µi + λi))Pi,j(t) + λiPi+1,j(t) 
23. State and prove the decomposition property of Poisson process
Consider a Poisson process {N(t) : t ≥ 0} with rate λ. Suppose that each time an event occurs it is classified as either a type I or a type II event. Suppose further that each event is classified as type I event with probability p and as type II event with probability 1 − p.
24. Find renewal distribution and expected number of renewals when Xn follows gamma distribution.
To find renewal distribution and expected number of renewals when Xn follows gamma distribution
25. Derive Galton-Watson critical, subcritical and supercritical process.
A Galton-Watson process with mean offspring numberµis said to be supercritical if µ > 1, critical if µ = 1, or subcritical if µ < 1. 










