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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− δ)µL) = P (e−λX ≥ e−λ(1−δ)µL)

Then use Markov’s inequality to prove the rest.

2 Problem 2

For any λ > 0,

P (X ≥ (1 + δ)µ) =P (eλX ≥ eλ(1+δ)µ) ≤ E[eλX ]

eλ(1+δ)µ
=
E[eλ

∑n
i=1 aiXi ]

eλ(1+δ)µ

=

∏n
i=1E[eλaiXi ]

eλ(1+δ)µ

E[eλaiXi ] = 1 + pi(e
λai − 1) ≤ epi(e

λai−1)

We need to prove that

∀λ > 0, ai ∈ [0, 1], eλai − 1 ≤ ai(eλ − 1)

Then we have

E[eλaiXi ] = 1 + pi(e
λai − 1) ≤ epi(e

λai−1) ≤ epiai(e
λ−1)

The rest will be easy.

3 Problem 3

1.

E[f(Z)] =
∑
i

pif(zi) =
∑
i

pif(zi ∗ 1 + (1− zi) ∗ 0)

≤
∑
i

pizif(1) + pi(1− zi)f(0) = E(Z)f(1) + (1− E(Z))f(0)

=pf(1) + (1− p)f(0) = E(f(X))
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2. For any t > 0, δ > 0,

P (Z ≥ (1 + δ)p) = P (etZ ≥ et(1+δ)p) ≤ E[etZ ]

et(1+δ)p
=
E[f(Z)]

et(1+δ)p
≤ E[f(X)]

et(1+δ)p

The rest will be easy.
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