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MAST90112: Random Graphs
Binomial tail bounds
Show the following lemmas, interpreting 0log(0) = 0
Lemma 1. Let X ~ Bi(m,q) withm € N and 0 < g < 1
1. If0 <z <m(l—q),
1—z_ z oy
P(X —mg>z) < exp{—m[(l - —q) log( - Tq q) + (% +q) log<mq q>} }

2. If —-mqg <z <O,

-z _ Z +

z —q)log< 177_1 q) + (TfL—i—q)log(mq qﬂ }

P(X —mg<z)< exp{—m{(l -
Lemma 2 (Roch, Exercise 2.6). Let X ~ Bi(m,q) withm € N and 0 < ¢ < 1, and p := E[X]

mq. For any 0 < § <1,
0 n
POC> (14 00) < (i) < owlond?/),
- I
P(X < (1- b)) < (W) < exp{—pt?/2}. 2)
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