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[15] At z2ll times, an urn contains IV balls — some white balls and some black balls. At each stage, a comn
aving probability p. 0 < p <1, of landing heads is flipped. If heads appears, then a ball is chosen at
randem from the urn and is replaced by a white ball; if tails appears, then a ball is chosen from the urn
2nd is replaced by 2 black ball. Let X, denote the number of white balls in the urn after the nth stage.

(2) [2] Show explicitly whether Xy, is a Markov process or not. If necessary, define the state

(b) [9] Compute the transition probabilities P.j: Pii. Piv1and Pii1.

(d) [2] Let N = 2. Find the proportion of time in each state.

(e) [2] Based on your answer for N = 2, guess the answer for the limiting probability in the general case
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