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Problem 1. (1) Let (Ω,F , P ) be a probability space. Show that

P
(

∞
⋂

n=1

An

)

= lim
n→∞

P (An)

holds if A1, A2, · · · ∈ F and A1 ⊃ A2 ⊃ · · · (i.e. An’s are decreasing events).

(2) In our coin tossing model, show that P ({1, 1, 1, · · · }) = 0 holds.

Problem 2. Consider infinite trials of coin tossing, HEAD comig out with probability

p at each trial. Let X be the number of HEADs before k TAILs appear.

(1) Find the probability P (X = n) for each n = 0, 1, 2, · · · .

(2) This is called the Pascal distribution or a negative binomial distribution. Why is

it referred to as “negative binomial”?

Problem3. Do something about the gamma function:

Γ(x) =

∫

∞

0

e−ttx−1dt, x > 0

(especially on asymptotic behavior as x → ∞).

Problem 4. (1) Check properties of the rate function

f(x) = (p + x) log
(

1 +
x

p

)

+ (1 − p − x) log
(

1 −
x

1 − p

)

, −p ≤ x ≤ 1 − p

to draw a figure of the graph of y = f(x).

(2) For positive sequences (an) and (bn), show that

lim
n→∞

log an

n
= a and lim

n→∞

log bn

n
= b imply lim

n→∞

log(an + bn)

n
= max(a, b).


