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1 Problem 1

The proof of lower tail is omitted in the slide. It should be noted that
P(X <(1-=68)pL)=Ple > e*)\(1*5)m)

Then use Markov’s inequality to prove the rest.

2 Problem 2

For any A > 0,
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P(X>1+0)u) :P(e)‘x > e>‘(1+5)“) < [e*7] = le ]

- ek(l""‘s)ﬂ e>\(1+6)ﬂ
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E[eA‘“X'i] -1 —s—pi(e*‘“ —1)< ePi(ei—1)
We need to prove that
YA > 0,a; €[0,1],e* —1 < a;(e* — 1)
Then we have
E[e*%] = 1 4 pi(e? — 1) < Pi(X1=1) < gpiai(e—1)

The rest will be easy.

3 Problem 3

1.
E[f(Z)] :Zpif(zi) = sz’f(zz' * 14+ (1 —2)*0)

< Zpizif(l) +pi(1—2)f(0) = E(2)f(1) + (1 - E(2))£(0)
=pf(1) + (1 —p)f(0) = E(f(X))



2. For any t > 0,6 > 0,

P(Z > (14 6)p) = P(e? > !1+9p) < E[e”] _ Blf(2)] _ Elf(X)]

= et(1+d)p et(1+8)p = ot(1+d)p

The rest will be easy.



