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1. � X ∼ U(0, 1)���	
F
�� �

A ��� {X = 0.5} ������ B ��� {X = 0.5} �������

2. �� A1, A2, A3 ������ P (Ai) = 1/3� i = 1, 2, 3	�GH���IJ��

�������� �H���I����������� �

3. �� A��� B��������� 1%� 2%��� A�BÆ����K 60%

� 40%�����I� � ��G!��������� %�!"�

�H�������"#$��� A ������ �

4. �� #% X � Y &$� N(0, 1), G��	
F
�� �

A � X + Y $�F'�%� B � X2 + Y 2 $� χ2 �%�

C � X2 � Y 2 &$� χ2 �%� D � X2/Y 2 $� F �%�

5. ()� n'L(�*IM��'�)+N*�+,�-�.,�+�!"-/�

'�-�L(0.O/1�G)+,23�+�4 X �4567� �

!"-/�'��)+�L(80�G)+,23�+�4 Y �4567�

�

6. ����9%� 9�:NF'P; N(µ, 0.81)�12� <3�*<3&Q� 5�

G=R44 µ �S>?@� 0.95�S>A�� �

7. � x1, . . . , x4�:NF'P; N(µ, 42)�12� <3�x�<3&Q�TBUC?

@ α = 0.05��D5EFG�H0 : µ = 5 vs H1 : µ �= 5. *6HV� {|x−5| ≥ k},

G k = �!5EFGTWQ µ = 6 �789I:J���� �

8. � X, Y ����� P (X = 1) = P (X = 2) = 1/2 � Y $�X4�% Exp(1) �G

XY ��%;4 F (z) = �K<;4 f(z) = �

9. � X1, . . . , X100 �:NF'P; N(µ, µ2)� µ > 0 	�12� <3�<3&Q�

X̄ �G 10(µ−1X̄ − 1) $� ��%L=>44	�!"F4 C

MY P (X̄/C ≥ µ) = 5% �G C = �

10. � g : [0, 1] → RNO�? A =
∫

1

0
g(x)dx�B =

∫
1

0
[g(x)]2dx�B �= A2 �� X1, X2, . . .
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���������� U [0, 1]��� n → ∞ �� Qn := 1

n

n∑
k=1

g(Xk) �	����

�� n
����

√
n(Qn−A)����� ���	���
��

11. � X �	���� f(x) = C/x2 � |x| ≥ 1 ���
 C = ��������

� �

A � X �
���������� B � X ���
����

��� 8 �������������������	������������

	�� 50  !�"
#� 5  !� !���	�� 5000  !�"$%�#!

�$&%'&'(�)$�(*�(+��),*��+��	��� 0.977,

��� 16���� 4����	-��-..��//�01�0�	�� 0 < p < 1�

12 X /�.�1/01�0�12 Y /�.�340125Æ/�0�

1. 3 X, Y �46	���5�7�	���5�

2. 3�6� X = k �78�� Y − X �78��5�9�� X, Y − X �:���

3. 3 EX ; EY �

4. 3 X, Y �8<9
�

��� 18 ���� 3 ���=:��;� (X, Y ) �46	���>
�

f(x, y) =

⎧⎨
⎩C(x + y),  0 < x < 1�0 < y < 1;

0, :�?

1. 3 C ���

2. 3 X ; Y �7�	���>
�9�� X, Y �:���

3. 3 E(XmY n) �<� m, n �@A�
�

4. 3=0 E(Y − aX)2 B1�>��� a ��

5. 378�� E(Y |X) �

6. 3 U = X + Y, V = X − Y �46	���>
�

��� 20 ���� 4 ��� X1, . . . , Xn �?��@ U(−√
θ,
√

θ) �CD��AE�

<� θ > 0 �B��
�

1. 3 θ �FG5� θ̂1 ���AEC� n → ∞ � θ̂1 �H���

2. 3 θ �&��DG5� θ̂2 �

3. 3�
 c1, c2 =0 η1 = c1θ̂1 ; η2 = c2θ̂2 �� θ �EFG5�

4. GHÆIEFG5 η1 ; η2 ��I�IJJKL,

5. M� θ̂1 ; θ̂2 ��� θ �86G5,�NO,
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AB �����

�� �Æ �� �Æ

A1 B B1 B

A2 19/27 � 4/9 B2 19/27 � 4/9

A3 1.4 � 3/7 B3 1.4 � 3/7

A4 C B4 3.92 � 0.921

A5 n � (n + 1)/2 B5 1 − (e−z + e−z/2)/2, z > 0 �

(e−z + e−z/2)/2, z > 0

A6 [4.412, 5.588] B6 N(0, 1) � 1.1645

A7 3.92 � 0.921 B7 C

A8 1 − (e−z + e−z/2)/2, z > 0 � B8 n � (n + 1)/2

(e−z + e−z/2)/2, z > 0

A9 N(0, 1) � 1.1645 B9 [4.412, 5.588]

A10 A � N(0, B − A2) B10 A � N(0, B − A2)

A11 1/2 � B B11 1/2 � B

AB � � X1, . . . , Xn ��������������	
���	

P (X1 + · · · + Xn ≤ 5000) ≥ 0.977 = Φ(2).

����������� n �

P

(
X1 + · · · + Xn − nµ

σ
√

n
≤ 5000 − 50n

5
√

n

)
≈ Φ

(
5000 − 50n

5
√

n

)
,

��� µ = EX1 = 50 ��� σ =
√

DX1 = 5 �������

5000 − 50n

5
√

n
> 2,

�

25n2 − 5001n + 25 × 104 > 0, 5000− 500n > 0,

�

n <
5001 −√

50012 − 4 × 252 × 104

50
=

5001 −√
5001 + 5000

50
≈ 5001 − 100

50
= 98.02,

� n ≤ 98 ��	
���	�� 0.977�

��� 1 � / � 5 �

A � B � (1) X ������ G(p) �����

P (X = k) = pqk−1, k = 1, 2, . . . .

Y �������

P (Y = n) = C1
n−1p

2qn−2 = (n − 1)p2qn−2, n = 2, 3, . . . .

�	�����

P (X = k, Y = n) = p2qn−2, k = 1, 2, . . . , n − 1; n = 2, 3, . . . .

(2)

P (Y − X = n|X = k) =
P (X = k, Y = n + k)

P (X = k)
=

p2qn+k−2

pqk−1
= pqn−1.


��� X = k ������� Y − X ������ G(p) 

(3) � (2) �� X = k 	 Y − X ������ k 
���� Y − X � X �

P (X = k, Y − X = n) = P (X = k, Y = n + k) = p2qn+k−2 = pqk−1 · pqn−1, ∀k, n ≥ 1,

�� X � Y − X �

(4)

EX =

∞∑
k=1

kpqk−1 =
1

p
,

EY = EX + E(Y − X) =
2

p
.

(5)

DX = EX(X − 1) + EX − (EX)2 =
∞∑

k=1

k(k − 1)pqk−1 +
1

p
− 1

p2

=
2pq

p3
+

1

p
− 1

p2
=

q

p2
,

DY = D[X + (Y − X)] = DX + D(Y − X) =
2q

p2
,

Cov(X, Y ) = Cov(X, X) + Cov(X, Y − X) = DX =
q

p2
,

��

rX,Y =
Cov(X, Y )√
DX · DY

=
1√
2
.

��� 2 � / � 5 �



A � B � (1)

1 =

∫
1

0

∫
1

0

C(x + y)dxdy = 2C

∫
1

0

xdx

∫
1

0

dy = C.

(2)

fX(x) =

∫
1

0

C(x + y)dy = C

(
x +

1

2

)
= x +

1

2
, 0 < x < 1.

���

fY (y) = y +
1

2
, 0 < y < 1,

X, Y ����

(3)

E(XmY n) =

∫
1

0

∫
1

0

xmynf(x, y)dxdy =

∫
1

0

∫
1

0

xm+1yn + xmyn+1dxdy

=
1

(m + 2)(n + 1)
+

1

(m + 1)(n + 2)
=

2mn + 3(m + n) + 4

(m + 1)(m + 2)(n + 1)(n + 2)
,

(4) � (3) � EX2 = EY 2 = 1

4
+ 1

6
= 5

12

� E(XY ) = 2

6
= 1

3

�

E(Y − aX)2 = a2EX2 − 2aE(XY ) + EY 2 =
5

12
a2 − 2

3
a +

5

12
=

5

12
(a − 4/5)2 +

3

20

� a = 4/5 ������ 3/20 �

(5) ������

fY |X(y|x) =
x + y

x + 1/2
, 0 < y < 1, 0 < x < 1.

		��
�

E(Y |X = x) =

∫
1

0

yfY |X(y|x)dy =
x

2x + 1
+

1

3x + 3/2
=

3x + 2

6x + 3
.


�

E(Y |X) =
3X + 2

6X + 3
.

(6)

fU,V (u, v) = fX,Y

(
u + v

2
,
u − v

2

)
1

2
=

u

2
I0<u+v<2,0<u−v<2.

�� 3 � / � 5 �

AB � (1) �

EX = 0, EX2 = DX =
(2
√

θ)2

12
=

θ

3
,

�� θ �����

θ̂1 =
3

n

n∑
i=1

X2

i ,

��

EX4 =

∫ √
θ

−√
θ

x4

2
√

θ
dx =

θ2

5
, D(X2) =

θ2

5
− θ2

9
=

4θ2

45
,

�������	��
�� N
(
θ, 4θ2

5n

)

�

(2) ����

L(θ) =
n∏

i=1

1

2
√

θ
I|xi|<

√
θ =

1

2nθn/2
I max

1≤i≤n

x2
i
<θ,

�	��
	� max
1≤i≤n

x2
i �����	��

θ̂2 = max
1≤i≤n

X2

i

� θ ��������

(3)

Fθ̂2/θ(t) = P (max
1≤i≤n

X2

i ≤ tθ) =
[
P (|X1| ≤

√
tθ)
]n

=

(
2
√

tθ

2
√

θ

)n

= tn/2, 0 < t < 1;

fθ̂2/θ(t) =
n

2
t

n

2
−1, 0 < t < 1.

(4) �

Eθ̂1 = 3EX2 = θ, Eθ̂2 = θ

∫
1

0

tfθ̂2/θ(t)dt =
nθ

n + 2

∫
1

0

n + 2

2
t

n+2

2
−1dt =

nθ

n + 2
,

� θ �Æ����� θ̂1 �

n+2

n θ̂2 	������

Dθ̂1 = E(θ̂1 − θ)2 =
9

n
D(X2) =

4θ2

5n
.

D

(
n + 2

n
θ̂2

)
= θ2

∫
1

0

(
(n + 2)

n
t − 1

)2
n

2
t

n

2
−1dt

= θ2

(
(n + 2)2

n(n + 4)

∫
1

0

n + 4

2
t

n+4

2
−1dt − 2

∫
1

0

n + 2

2
t

n+2

2
−1dt +

∫
1

0

n

2
t

n

2
−1dt

)

= θ2

(
(n + 2)2

n(n + 4)
− 1

)
=

4θ2

n(n + 4)
,
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(5) ������� (1) ��	
�� θ̂1 � θ ������

�

P (|θ̂2 − θ| ≤ ε) = P (θ − ε < θ̂2 < θ) =

∫ θ

θ−ε

n

2θ

(
t

θ

)n

2
−1

dt = 1 −
(

θ − ε

θ

)n

2

−→
n→∞

1

� θ̂2 � θ ������

�	
���� n > 4θ/ε − 2 �
|Eθ̂2 − θ| =

2θ

n + 2
<

ε

2
,

��

P (|θ̂2 − θ| > ε) ≤ P (|θ̂2 − Eθ̂2| >
ε

2
) ≤ 4

ε2
Dθ̂2,

�

Dθ̂2 = E(θ̂2 − θ)2 − (Eθ̂2 − θ)2 =
4nθ2

(n + 4)(n + 2)2
−→
n→∞

0,


 θ̂2 � θ ������
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