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1. Suppose N is a non-negative integer valued random varible.

(a) Show that if E[N?] < oo for some p > 1 then E [N log N] < oo. [4]
(b) Find an example where E [N] < co but E [N log N] = cc. (3]

2. Let (Zn),,>, be a sub-critical GW branching process with progeny distribution N. Let m := E[N] <1
and 02 := (N) < oo. Assume P (Zy = 1) = 1. Let S be the total size of the population. Show that S
has finite mean and variance. Find the mean and variance of S in terms of m and o2. [2+4 +4 = 10]

3. In the above problem if we assume that the process is critical, that is m = 1, then what can you say
about E[S] ? (3]



