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1.

Eξ1 =
1
4
× (0 + 10 + 20 + 30) = 15

Eξ2 = 0 ×
1
8

+ 10 ×
1
8

+ 20 ×
3
8

+ 30 ×
3
8

= 20

Eξ3 = 0 ×
1
2

+ 30 ×
1
2

= 15

3.

(A):
1
10
× (1 + 1 + 2 + 2 + 1 + 2 + 2 + 3 + 3 + 1) = 1.8

(B):
1

10
× (1 + 1 + 1 + 1 + 2 + 2 + 2 + 3 + 3 + 1) = 1.7

(C):
1

10
× (1 + 1 + 2 + 4 + 1 + 2 + 1 + 3 + 4 + 1) = 2.0

∴¦^(B)|§è�¤I�²þ§èê��

5.

(1)
∫ +∞

−∞

x f (x)dx =

∫ +∞

−∞

x
2a

exp
{
−
|x − b|

a

}
dx t=x−b

======

∫ +∞

−∞

t + b
2a

exp
{
−
|t|
a

}
dt

=

∫ +∞

−∞

b
2a

exp
{
−
|t|
a

}
dt =

∫ +∞

0

b
a

exp
{
−

t
a

}
dt = b

(3)
∫ +∞

−∞

x f (x)dx =

∫ π/2

−π/2

2x
π

cos2 x dx = 0 (Û¼ê)

6.

½ÂIi =


1 , 1i�<À¥gC�lf

0 , 1i�<�À¥gC�lf
§i = 1, 2, . . . ,N

KIi, i = 1, 2, . . . ,NÓ©Ù(ØÕá)§EIi =
1
N

1



À¥gClf�<êX =
∑N

i=1 Ii

∴ EX =
∑N

i=1 EIi =
∑N

i=1
1
N

= 1

7.

½ÂXi =


1 , 1i�Ýfp�ç�x

0 , Ù¦
§i = 1, 2, . . . , 200

KXi, i = 1, 2, . . . , 200Ó©Ù(ØÕá)§EXi =
C1

300C
1
100

C2
400

X =
∑200

i=1 Xi

∴ EX =
∑200

i=1 EXi =
∑200

i=1

C1
300C

1
100

C2
400

=
10000
133

8.

F(m) = 1 − e−λm =
1
2

∴ m =
ln 2
λ

E|ξ − m| =
∫ m

0
(m − x)λe−λxdx +

∫ +∞

m
(x − m)λe−λxdx

=

(
m −

1
λ

+
1
λ

e−λm

)
+

1
λ

e−λm =
ln 2
λ

9.

h(a) = E|ξ − a| =
∫ a

−∞

(a − x) f (x)dx +

∫ +∞

a
(x − a) f (x)dx§éa¦�

-h′(a) =

∫ a

−∞

f (x)dx −
∫ +∞

a
f (x)dx = 0��∫ a

−∞

f (x)dx =

∫ +∞

a
f (x)dx =

1
2

∴ a�uξ�¥ êm�§h(a)��.
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19.

(1)

E(X) = 1.63 , Var(X) = 0.9931

E(Y) = 3.14 , Var(Y) = 2.0604

(2)

E(X + Y) = 4.77 , E(X − Y) = −1.51 , E(XY) = 5.82

Var(X + Y) = 4.4571 , Var(X − Y) = 1.6499 , Var(XY) = 21.7876

(3)

Cov(X,Y) = 0.7018 , Corr(X,Y) = 0.4906

(4)

E(X2|Y = 1) = 2

20.

(1)

P(ξ + η = m) =

m∑
i=0

P(ξ + η = m|η = i)P(η = i) =

m∑
i=0

P(ξ = m − i)P(η = i)

=

m∑
i=0

e−λ
λm−i

(m − i)!
e−µ

µi

i!
=

e−(λ+µ)

m!

m∑
i=0

Ci
mλ

m−iµi = e−(λ+µ) (λ + µ)m

m!

P(ξ = k|ξ + η = m) =
P(ξ = k, η = m − k)

P(ξ + η = m)
=

e−λ
λk

k!
e−µ

µm−k

(m − k)!

e−(λ+µ) (λ + µ)m

m!

= Ck
m

(
λ

λ + µ

)k (
µ

λ + µ

)m−k

∴ ξ
∣∣∣ξ + η = m ∼ B

(
m,

λ

λ + µ

)
∴ E(ξ|ξ + η = m) =

mλ
λ + µ

(2)

P(ξ + η = m) =

m∑
i=0

P(ξ + η = m|η = i)P(η = i) =

m∑
i=0

P(ξ = m − i)P(η = i)

=

m∑
i=0

Ci
n pi(1 − p)n−iCm−i

n pm−i(1 − p)n−m+i = pm(1 − p)2n−m
m∑

i=0

Ci
nC

m−i
n = pm(1 − p)2n−mCm

2n

P(ξ = k|ξ + η = m) =
P(ξ = k, η = m − k)

P(ξ + η = m)
=

Ck
n pk(1 − p)n−kCm−k

n pm−k(1 − p)n−m+k

pm(1 − p)2n−mCm
2n

=
Ck

nC
m−k
n

Cm
2n

3



∴ E(ξ|ξ + η = m) =
1

Cm
2n

m∑
k=0

kCk
nC

m−k
n =

1
Cm

2n

m∑
k=1

nCk−1
n−1C

m−k
n =

nCm−1
2n−1

Cm
2n

=
m
2

(3)

P(ξ + η = m) =

m∑
i=0

P(ξ + η = m|η = i)P(η = i) =

m∑
i=0

P(ξ = m − i)P(η = i)

=

m∑
i=0

(1 − p)m−i p(1 − p)i p = (m + 1)p2(1 − p)m

P(ξ = k|ξ + η = m) =
P(ξ = k, η = m − k)

P(ξ + η = m)
=

(1 − p)k p(1 − p)m−k p
(m + 1)p2(1 − p)m =

1
m + 1

∴ E(ξ|ξ + η = m) =

m∑
k=0

k
m + 1

=
m
2

5:ùp�AÛ©Ù��FW©8:5VÇØ�ênÚO6148¡¥��§
=P(ξ = k) = (1 − p)k p , k = 0, 1, 2, · · ·

22.

Cov(ξ, η) = Eξη − EξEη = 0 =⇒ ξ, ηØ�'

P(ξ = −1) =
3
8
, P(η = −1) =

3
8

P(ξ = −1, η = −1) =
1
8
, P(ξ = −1)P(η = −1)

∴ ξ, ηØÕá

24.

(1)

fX(x) =

∫ x

−x
I[0,1](x)dy = 2xI[0,1](x)

fY(y) =

∫ 1

|y|
I[−1,1](y)dx = (1 − |y|) I[−1,1](y)

(2)

EX =

∫ 1

0
2x2dx =

2
3

EY =

∫ 1

−1
y(1 − |y|)dy = 0

EX2 =

∫ 1

0
2x3dx =

1
2
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EY2 =

∫ 1

−1
y2(1 − |y|)dy = 2

∫ 1

0
(y2 − y3)dy =

1
6

∴ Var(X) = EX2 − (EX)2 =
1

18

∴ Var(Y) = EY2 − (EY)2 =
1
6

(3)

EXY =

∫ 1

0

∫ x

−x
xy dydx = 0

Cov(X,Y) = EXY − EX · EY = 0

25.

-Z = X − Y§KZ ∼ N(0, 1)

∴ Var(|Z|) = EZ2 − (E|Z|)2 = 1 − (E|Z|)2

q∵ E|Z| =
∫ +∞

−∞

|z|
√

2π
e−z2/2dz =

√
2
π

∫ +∞

0
ze−z2/2dz =

√
2
π

∴ Var(|Z|) = 1 −
2
π

26.
ξ 1 2 3 4 5 6

P
1
6

1
6

1
6

1
6

1
6

1
6

η 1 2 3 4 5 6

P
1
36

1
12

5
36

7
36

1
4

11
36

Eξ =
7
2
, Var(ξ) =

35
12

Eη =
161
36

, Var(η) =
2555
1296

ξη 1 2 3 4 5 6 8 9 10 12 15 16 18 20 24 25 30 36

P
1

36
1

36
1

36
1

12
1

36
1

18
1

36
1
12

1
36

1
18

1
36

1
9

1
36

1
36

1
36

5
36

1
36

1
6

∴ Eξη =
154

9

∴ Cov(ξ, η) = Eξη − EξEη =
35
24
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28.

Var(Z) = π2Var(X) + (1 − π)2Var(Y) + 2π(1 − π)Cov(X,Y) =
(
3π2 − 3π + 1

)
σ2

=
[
3(π −

1
2

)2 +
1
4

]
σ2

∵ 0 ≤ π ≤ 1

∴ Var(Z) ≤ σ2

�π =
1
2
�§Var(Z)����

1
4
σ2

30.

(1)

fξ(x) =
1
2

∫ +∞

−∞

ϕ1(x, y)dy +
1
2

∫ +∞

−∞

ϕ2(x, y)dy

=
1
2

1
√

2πσ1

exp
{
−

(x − µ1)2

2σ2
1

}
+

1
2

1
√

2πσ1

exp
{
−

(x − µ1)2

2σ2
1

}
=

1
√

2πσ1

exp
{
−

(x − µ1)2

2σ2
1

}
Ón fη(y) =

1
√

2πσ2

exp
{
−

(x − µ2)2

2σ2
2

}
∴ ξ ∼ N(µ1, σ

2
1) , η ∼ N(µ2, σ

2
2)

(2)

Eξη =
1
2

∫ +∞

−∞

∫ +∞

−∞

xyϕ1(x, y)dxdy +
1
2

∫ +∞

−∞

∫ +∞

−∞

xyϕ2(x, y)dxdy

=
1
2

EX1Y1 +
1
2

EX2Y2 =
1
2

(
ρσ1σ2 + µ1µ2

)
+

1
2

(
− ρσ1σ2 + µ1µ2

)
= µ1µ2

∴ Cov(ξ, η) = Eξη − EξEη = 0

∴ Corr(ξ, η) = 0

(3)ØÕá

32.

∵ f (x, y) , fX(x) fY(y)
(
½ö` f (x, y)ØUL«¤ f1(x) f2(y)�/ª

)
∴ X,YØÕá

-Z = X2 , W = Y2§K0 ≤ z,w ≤ 1�

F(z,w) = P(Z ≤ z,W ≤ w) = P(X2 ≤ z,Y2 ≤ w)
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=

∫ √
w

−
√

w

∫ √
z

−
√

z

1
4

(1 + xy) dxdy =
√

zw

∴ f (z,w) =
1

4
√

zw
I[0,1](z)I[0,1](w)�©l�©O�'uzÚw�¼ê�¦È

∴ X2 , Y2Õá

37.

P(|X + Y | ≥ 6) ≤
Var(X + Y)

36
Var(X + Y) = Var(X) + Var(Y) + 2Cov(X,Y) = 1 + 4 − 2 × 0.5 × 1 × 2 = 3

∴ P(|X + Y | ≥ 6) ≤
1

12

41.

(1)

�Xi =


1 , 1i�Ü��~ó�

0 , ÄK
§-S 100 = X1 + X2 + · · · + X100

KS 100 ∼ B(100, 0.9)§��XÚ�~ó��VÇ

P(S 100 ≥ 85) = P
(
S 100 − ES 100
√

Var(S 100)
≥

85 − ES 100
√

Var(S 100)

)
= P

(
S 100 − ES 100
√

Var(S 100)
≥

85 − 90
3

)
= 1 − Φ

(
−

5
3

)
= Φ

(
5
3

)
= 0.952

(2)

�Xi =


1 , 1i�Ü��~ó�

0 , ÄK
§-S n = X1 + X2 + · · · + Xn

KS n ∼ B(n, 0.9)§��XÚ�~ó��VÇ

P(S n ≥ 0.8n) = P
(

S n − ES n
√

Var(S n)
≥

0.8n − ES n
√

Var(S n)

)
= P

(
S n − ES n
√

Var(S n)
≥

0.8n − 0.9n
0.3
√

n

)
= 1 − Φ

(
−

√
n

3

)
= Φ

( √
n

3

)
≥ 0.95

∴

√
n

3
≥ 1.64

∴ n ≥ 24.20

∴ n���25

7



44.

(1)

�{�caq§VÇ0.18

(2)

�õ443g\{$�

47.

I�842kw�>å

48.

��N�9604�<

8


