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1. If X is a Binomial (n,p) random variable, A = np, then, with ¢(z) = (1 4+ z)log(1l + x) — =z,
x> —1, (and ¢(z) = oo for z < —1)

2
P(X 2 B(X) +1) < exp(-20(5)) < exp(—ﬁx £>0
3
2
P(X < B(X) ~ 1) < exp(-Ad(5)) < exp(—57), £2 0

2. Let I" be any set. Suppose, for any 0 < M < |I'|, we chose I'yy C I" uniformly from all the
subsets of I' of size M. Let 0 < p <1, I', be as above and () be any arbitrary property. Show
that P(I'yy € Q) = P(I', € Q||| = m).

3. Let ff i,k > 1 be i.i.d. non-negative integer valued random variables with P(gf =m)=pn
for m > 0. Let = >.0°_qmp, > 1. Let ¢ : [0,1] — R be given by ¢() = 322, pro”.
(a) Show that ¢ is increasing, convex and that ¢'(1) = p

(b) Show that there is a unique p < 1 such that ¢(p) = p.

(c) Suppose Zy = 1 and for all £k > 1, let Z} = Zizifl &8 if Z,,_1 > 0 and 0 otherwise. If
0 = P(Z, = 0) then show that ;11 = ¢(0k).

(d) Assume (c). Show that limy_., 0 = p and conclude that P(Z; = 0 for some k) = p < 1



