
Homework #1

5.1. Suppose the size is n. Let X be the number of color-blind person taken. Then X ∼
B(n, .01).

P (X ≥ 1) = 1− P (X = 0)

= 1− .99n > .95.

So

n >
log .05

log .99
= 298.07.

Thus n = 299.
5.2. a) For k = 2, 3, · · ·,

P (N = k) = P (X2 ≤ X1, · · · , Xk−1 ≤ X1, Xk > X1)

=
∫ ∞
0

F (x)k−2(1− F (x))f(x)dx

u=F (x)
=

∫ 1

0
uk−2(1− u)du

=
1

k − 1
− 1

k
=

1

k(k − 1)
.

b)

E(N) =
∞∑

k=2

1

k − 1
= ∞.

5.3.
n∑

i=1

Yi ∼ B(n, p)

where
p = P (Xi > µ) = 1− FX(µ).

5.4. a)

P (X1 = x1, · · · , Xk = xk) =
∫ 1

0
px1(1− p)1−x1 · · · pxk(1− p)1−xkdp

=
∫ 1

0
pt(1− p)k−pdp

= β(t + 1, k − t + 1) =
γ(t + 1)Γ(k − t + 1)

Γ(k + 2)

=
t!(k − t)!

(k + 1)!
.
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b) As

P (Xi = xi) =
1

2
,

we see that

Πn
i=1P (Xi = xi) =

1

2n
.

Thus
P (X1 = x1, · · · , Xk = xn) 6= Πn

i=1P (Xi = xi).
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