
515511 Fall 2025: Probability

Homework #1 Solution

1. (a)

P (A) = P (A ∩ Ω)

= P (A ∩ (
n⋃

i=1

Si))

= P (
n⋃

i=1

(A ∩ Si)), by Axiom 3

=

n∑
i=1

P (A ∩ Si)

(b)

P (A) = P (A ∩B) + P (A ∩Bc)

= P (A ∩B) + P (A ∩Bc ∩ Cc) + P (A ∩Bc ∩ C)

= P (A ∩B) + P (A ∩Bc ∩ Cc) + P (A ∩ C ∩Bc)

[
P (A ∩ C) = P (A ∩ C ∩B) + P (A ∩ C ∩Bc)

⇒ P (A ∩ C ∩Bc) = P (A ∩ C)− P (A ∩ C ∩B)

]

= P (A ∩B) + P (A ∩Bc ∩ Cc) + P (A ∩ C)− P (A ∩ C ∩B)

3. Let Ai be the event of the ball randomly chosen from jar i is white

For i = 1, P (A1) =
n

m+n holds

Suppose i = k, P (Ak) =
n

m+n holds

For i = k + 1,

P (Ak+1) =
n+ 1

m+ n+ 1
P (Ak) +

n

m+ n+ 1
(1− P (Ak))

=
n+ 1

m+ n+ 1
(

n

m+ n
) +

n

m+ n+ 1
(

m

m+ n
)

=
n(m+ n+ 1)

(m+ n+ 1)(m+ n)

=
n

m+ n

1



By the principle of mathematical induction, P (Ai) =
n

m+n is true for i ∈ N

Therefore, P (A1) = P (Ak) =
n

m+n

7.

P (
∞⋃
k=1

Ck) = P (
∞⋃
k=1

Rk)

=
∞∑
k=1

P (Rk) by Axiom 3 ( for all k,Rk are disjoint events)

= lim
n→∞

n∑
k=1

P (Rk)

= lim
n→∞

P (
n⋃

k=1

Rk) by Axiom 3

= lim
n→∞

P (Cn) (since

n⋂
k=1

Rn = Cn)
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