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       PART – A  

 

            Answer ALL the Questions                                                                                             (10X2=20) 

 

1. Write the postulates of Poisson process. 

2. What is transition probability matrix? 

3. Define stochastic process. 

4. Stationary distribution and limiting distribution are same or not? Illustrate with example. 

5. Define recurrent and transient states. 

6. Consider the transition probability matrix � = �0.33 0.670.75 0.25�, verify whether P is regular. 

7. Explain extinction probabilities. 

8. Define branching process. 

9. Show that the regular chains are strict subclass of ergodic chain. 

10. Define Markov chain. 

 

 

                                                                                 PART – B  

 

             Answer any FIVE Questions                                                                                          (5X8=40) 

 

11. Prove that a state i is recurrent if and only if ∑ �

� = ∞.��  

12. State and prove Chapman-Kolmogorov equation. 

13. Find the classes and periodicity for the transition probability matrix 

� 0   10    0      0  00    10 11/3 0    0 02/3 0� 

14. Consider � = �1 − � �� 1 − �� , 0 < �, � < 1. Prove that �� = ���� �� �� �� +  �!�!�"#��� � � −�−� � � 
15. Define the PGF of a Poisson distribution and hence find its mean and variance. 

16. Derive Kolmogorov backward and forward differential equation. 

17. Let P(s) be the PGF associated with offspring distribution $�%& and �� '" that associated with (�. 
Then show that �� '" = ��!�)� '"* = �� ��!� '"" provided (+ = 1. 

18. Explain Yule Furry process. 
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                                                               PART – C  

 

             Answer any TWO Questions                                                                                           (2X20=40) 

 

 

19. Define Poisson process and derive the expression for  �� ,". 
20. i) Let P be the regular transition probability matrix on the state 0, 1,…,n. Then prove that the 

limiting distribution - =  -+, -�, … , -�" is the unique non negative solutions of -/ =∑ -%0%1+ �%/; 3 = 0, … , 4 and ∑ -%0%1+ = 1. 
ii) Find the stationary probability distribution of the Markov chain with S = {1,2,3} whose 

transition probability matrix is  

51/2 1/4 1/41/3 0 2/31/2 1/2 0 7                                                                                                       (10+10) 

21. Derive pure birth process. 

22. i)Find the variance of (� using the properties of generating functions of branching process. 

ii) If an organism can either die or spilt into 2 with probabilities ½ each. What is the probability 

that second generation size is at most 2 , is exactly 4.                                                     (12+8) 
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