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Instructor: Prof. Louis Scharf

Homework 9 Solution

Prob. 1, Solution.

Chebyshev : P [|X − µX | > 2σX ] ≤ 1
(2)2

Exact :
(a) U[0,1], µX = 1

2
, σX = 1

√

12
& 2σX = 1

√

3

P [|X − µX | > 2σX ] = 0

(b) ε(λ), µX = 1
λ
, σ2

X = 1
λ2 , & σX = 1

λ

P [|X − µX | > 2σX ] = 1 − P [µX − 2σX < X ≤ 2σX + µX ]
= 1 − P [− 1

λ
< X ≤ 3

λ
]

= 1 − P [0 < 3 ≤ 3
λ
]

= 1 − (1 − e−λ( 3

λ
))

= e−3

(c) R(σ2)
P [|X − µX | > 2σX ] = 1 − P [µX − 2σX < X ≤ 2σX + µX ]

= 1 − P [0 < X ≤ 2
√

4−π
2

σ +
√

ı
2
σ]

=
∫ a

0
x
σ2 e

−x2/2σ2

dx =
∫ a

0
d(e−x2/2σ2

)

= 1 − e−a2/2σ2

= 0.0377

Prob. 2, Solution.

P [|X̄ − µX | ≤
σX√

10
] ≥ 1 −

σ2

X̄

(
σX
√

10
)2

= 1 −
σ2

X
/n

σ2

X
/10

= 1 − 10
n

Require n = 1000 so that 10/1000 = 0.01

Prob. 3, Solution.

P = 1 −
σ2

X
/100

σ2

X
/10

= 0.90
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Prob. 4, Solution.

P [n1, n2, · · · , nK ] =

(

n

n1, · · · , nK

)

( 1
K

)n

K is # of cells, each of widths 1
K

and n = n1 + · · · + nK is the number of
draws.

Prob. 5, Solution.

Scale by A = 1
n∆

so that
∑K

k=1
1

n∆
nk∆ = 1, where ∆ is the cell width ( = 1

K

in problem)
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