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1. (a)

P(Ax) � P(X ≤ x ,Y ≤ x) � F(x , x) � 1
2 x2

+
1
2 x2

� x2

P(Ax ∪ Bx) � P(X ≤ x ,Y ≤ 1) � F(x , 1) � 1
2 x2

+
1
2

P(Bx) � P(Ax ∪ Bx) − P(Ax) �
1
2 − 1

2 x2

P(Ax ∪ Cx) � P(X ≤ x ,Y ≤ x) � F(1, x) � 1
2 x2

+
1
2

P(Cx) � P(Ax ∪ Cx) − P(Ax) �
1
2 − 1

2 x2

P(Dx) � P(X ≤ 1,Y ≤ 1) − P(Ax) − P(Bx) − P(Cx) � 0

(b)

P(X ≤ 1,Y ≤ 1) �P{X ∈ [0, 1],Y � 0} + P{X ∈ (0, 1),Y ∈ (0, 1)}
+ P{X � 0,Y ∈ [0, 1]} − P{X � 0,Y � 0}

另有

P{X ∈ (0, 1),Y ∈ (0, 1)} � lim
x→0
P(Dx) � 0

所以

P{X ≤ 1,Y ≤ 1} � P{X ∈ [0, 1],Y � 0} + P{X � 0,Y ∈ [0, 1]}

(x , y)的概率集中在两条边界上

2. (a)
X ∼ U([0, 1])

f (x) �


0 x < 0或 x > 1

1 0 ≤ x ≤ 1

1



F(x) �


0 x < 0

x 0 ≤ x ≤ 1

1 x > 1

(b) Y与 X有相同的分布函数

F(x , y) � P{X < x ,Y < y} � P{X < x ,X < y}

有

F(x) �


0 x < 0, y < 0

min(x , y) x ∈ [0, 1]或 y ∈ [0, 1]
1 x > 1, y > 1

(c)
F(x , y) � P{X < x ,Y < y} � P{X < x ,−X < y} � P{−y < X < x}

F(x) �



0 −y < x < 0

x −y < 0 < x < 1

x + y 0 < −y < x < 1

1 + y 0 < −y < 1 < x

1 1 < −y < x

3. (a)

E(X) � 1 ×
2∑

j�1

p1 j + 2 ×
2∑

j�1

p2 j

� 1 × (12ρ +
1
2 (1 − ρ)) + 2 × (12ρ +

1
2 (1 − ρ))

�
3
2

E(Y) � 1 ×
2∑

i�1

pi1 + 2 ×
2∑

i�1

pi2

� 1 × (12ρ +
1
2 (1 − ρ)) + 2 × (12ρ +

1
2 (1 − ρ))

�
3
2

Var(X) � E(X2) − (EX)2 � 12 ×
2∑

j�1

p1 j + 22 ×
2∑

j�1

p2 j − (32 )
2
�

1
4

同理有 Var(Y) � 1
4

2



(b)

Cov(X,Y) � E(XY) − E(XY)

� 1 × 1 × p11 + 1 × 2 × (p12 + p21) + 2 × 2 × p22 − (32 )
2

�
1
2ρ −

1
4

从而有

ρXY �
Cov(X,Y)√

Var(X)Var(Y)
� 2ρ − 1

(c) 有
E(X) � x1(

1
2ρ +

1
2 (1 − ρ)) + x2(

1
2ρ +

1
2 (1 − ρ)) � 1

2 (x1 + x2)

同理 E(Y) � 1
2 (y1 + y2),则

Var(X) � E(X2) − (E(X))2

� x2
1(

1
2ρ +

1
2 (1 − ρ)) + x2

2(
1
2ρ +

1
2 (1 − ρ)) − (E(X))2

�
(x1 − x2)2

4

同理 Var(Y) � (y1−y2)2
4 类似 (b)题有

Cov(X,Y) � E(XY) − E(XY)
� x1 y1px1 y1 + x1 y2px1 y2 + x2 y1px2 y1 + x2 y2px2 y2 − E(XY)

� (
ρ

2 − 1
4 )(x1 y1 + x2 y2 − x1 y2 − x2 y1)

从而有

ρXY �
Cov(X,Y)√

Var(X)Var(Y)
� 2ρ − 1

3


