
Homework #6

5.56. a)

FY (y) =
∫ y

−∞
fY (x)dx =

∫ y

−∞

1

π

1

1 + x2
dx =

1

π
tan−1 y.

b) As F−1
Y (y) = tan 2

π
y, if U1, U2, · · · , Un i.i.d. unif(0,1), then tan 2

π
U1, tan 2

π
U2, · · · , tan 2

π
Un

i.i.d. Cauchy
5.58. a) If n = 1, then

P (S1 ≤ t) = t.

Assume it holds for n = k, i.e.,

P (Sk ≤ t) =
tk

(k)!
, 0 < t < 1.

Then for n = k + 1, we have

P (Sn ≤ t) =
∫ t

0
P (Sk ≤ t− uk+1)duk+1

=
∫ t

0

(t− uk+1)
k

(k)!
duk+1

=
tk+1

(k + 1)!
.

b) As

P (N = n) = P (Sn−1 ≤ 1, Sn > 1)

= P (Sn−1 ≤ 1)− P (Sn ≤ 1)

=
1

(n− 1)!
− 1

n!
=

n− 1

n!
,

we have

E(N) =
∞∑

n=2

n
n− 1

n!
=

∞∑
n=2

1

(n− 2)!
= e.

1


