
� ��� � � � �	��
 ���� � ��������� ������� �! #"%$&"%'�(
-
(�"*)�"%+�(�"%+ ,�-

 
 . / 021	3 4 57698;:=<

 
1. >@?2A B C D E F G H I JLK M N9O;NQP�P RTS;UWV X Y[Z!\^] _�` a^bLc d;egf�hLi j9k^lQj m nWoqp rWsut vxwqv y=z {g|&} ~��9~ � � min � � �� ���Q� ��� �&�Q� � �2�u� � ��� � �g� �W���Q�  Q¡u¢ £ ¤ ¥�¦[§9¨#¤

 
  ©«ª ¬ 

: ®@¯2° ± ²;³ ´Tµ!¶ · ¸�¹gº »Q¼ ½ ¾ ¿ À Á�Â ( ) kx
X kexf −= ÃTÄ�ÅLÆÈÇQÉ ÊÌËWÍ ÎgÏ�Ð ( ) y

Y eyf λλ −= . 
 Ñ�Ò Ó&ÔQÕ9Ö;× Ø Ù Ú ÛgÜ

Fz(z) 
   

( ) ( ) { }( ) { }( ) ( )
( ) ( ) ( )[ ] ( )[ ] ( )[ ] ( )[ ]

( ) ( ) ( ) ( ) ( ) ( )z
Z

z
Z

zzkz

YX

z

ezfezFeee

zFzFzYPzXPzYPzXP

zYzXPzYXPzYXPzZPzF

λκλκλκλ λκ +−+−+−−− +=⇒−=⇒−=∗−

=−∗−−=≤−∗≤−−=≥∗≥−
=≥≥−=≥−=≤=≤=

111

1111111

,1,min1,min

 

2. Ý@Þ2ßuà á â ã äæåqç9è[é&ê ëgì í î�ï ðTñ9ò ógñ9ô õ ö ÷�ö f(x,y øúùQûýüÿþ�� ��� ���	� 
 �� ����� � � ��� ����� ��� ��� !#"$ %�&�')(*( +-, .0/ 13254 6 7 8 9 ( )xf X .                                                                (10%) 
 
 
    y 
      1 
         II 
    I  
 
                        1                x 
 :<; =?> @  
 

( ) ( ) [ ] [ ] ( ) ( ) xxxdydydyyxfxf yy
x

x

x

x

Xx −=+−∗+−∗=+=+==
−

−

−

−+

−
∫∫∫ 2

3
11

2

1
1

2

3

2

1

2

3

2

1

2

3
,

1

1

1

0

1

1

1

0

00

00A B C ( ) xxf X −=
2

3
 

 
 
3. DFE�G H I J KML N�O PRQ�S5TVU5TXW Y Z [ \5] ^ _ ` a bc d e f�g h3i j3k lnm3o5p q5r sFt�u v U=3X+2Y wyx�z  
V=2X-3Y { |0} ~3� � �� � � � Var(U � � � � Cov(U,V).                                               (10%) 
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E(X ���5� �y��� Var � � �����  
E � � ���5�   ¡ ¢ Var £�¤ ¥�¦�§  
 
Var(U)= 32*Var( ¨ )+ 22*Var(Y)=13 
 
E(U)=3*2+2*2=10 
E(V)=2*2-3*2=-2 
 
Cov(U,V)= E(UV)- E(U)* E(V)                              (1)  
 

U*V = (3X+2Y)*(2X-3Y)=6X2 –9XY+ 4XY- 6Y2=6X2
 –5XY –6Y2⇒ 



 ⇒E(UV)= E(6X2
 –5XY –6Y2)= E(6X2)- E(5XY)- E(6Y2) ⇒ 

⇒ E(UV)= 6E(X2)- 5E(XY)-6E(Y2)                  (2) 
 � �����

 E(X2)= Var( � )+[E(X)]2 =1+22=5  ���
	    E( � 2)= Var( � )+[E( � )]2=1+22=5 ��
�
E(XY)= E(X)* E ��� ���������
��� � ���  ! " #�$ % & ' ( )+* ,.-
/ 0 1�243 5  

 687�9;:4<
  (2) ⇒ E(UV)=6[Var( = )+[E(X)]2]-5 E(X)* E( > )-6 E( > 2)= Var( > )+[E( > )]2⇒ 

 
⇒ E(UV)=6*5 - 5*2*2 –6*5= -20                      (3) 
 ? @BA+C
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Cov(U,V)= -20 –10(-2)=0 
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