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I. Answer any Eight questions. Each question carries 1 weight ’ _ . (8x1=8)

Define first passage transition probability. ' - ‘

State Basic limit theorem for a M.C.

Define inverse transition probability.

Explain one dimensional random walk.

Explain random walk i in spaoe

-d’fsn O RN

- I X(s)i isa Pousson process w:th parameter A then show that P[X(s) k/X(t) n](where t> 9) follows
Bmomnal distribution. : :

7. Explam pure birth prooess ,
8. vad the characteristic function ofa pmsson process.
9. Deﬁne Renewal function.
. 10. lee the generalizéd form of Renewal equahon
| PartB v
i Anéwér any' Six questiohs. Each question carries 2 weight (Gx2=12)
1. vae that unity i is the charactensuc root of any fransition pmbaballty matrix.

2. 040
| 875

For meﬁweestate Markov chain with TPM P =
Obtain the stationary distribution Tk .

13. Let P(s) be the pgf associated with the offspring distribution Py and Py(s) is asociated with X,. Then show
that Py(s) =Pp4[P(s)].

14.

If the p.g.f of offspring distribution is P(s) = y _‘i’ L >p, p+q. Obtain the distribution of ultimate
extinction of the process. '

15. Explain the relationship between Poisson process and Uniform distribution.

16. Explain Kolmogrov's forward differential equation.

17. Derive renewal equation for delayed renewal process.

.S
18. ‘
M(t) = Z Fa(-") . .
Show that the renewal function n=1 Where £n () = P[S, < al.
Part €
. Answer any Two questions. Each question carries § weight (2x5=1 0)

19. (i) In usual notations, show that the state j is persistant iff Z p Ii(n) =00,




(i) A state ] is transient if 2 p; M < oo

(iii) A state j is recurrent if expected number of return is ©0.

20. Prove in the usual notation that for a branching process {Xn, n=0,1,...} (a) the probability of extension is the
smallest positive root of of the equation S=P(s) (b) extinction is certain if and only if the mean number of the
off springs per individual does not exceed unity.

21. Explain Yule - Furry process. Find mean and variance.
22. For a renewal process { N(t); t > 0} , find the distribution of N(t).



