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Ex 11(例 3.1)  X,Y 其 joint pdf 為    
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∴   
 

 
















..0
,2,1
,2,11

1
2

1
2

wo
nx
xy

xxyf
nn

x

nn

XY 

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       nxxyxxfYXE nyYnny
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YX ,2,122

1
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1
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1   



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2. ∵ 
     
       yYXE
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x
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2
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2
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
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
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  為 Linear 

Note：
   
   yaXbaYXE
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Y

X

X

Y














 

  2
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另解： 

∵   
   YVarXVar
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Ex 12(例 3.3)   YX ,  的聯合機率函數為 

   


 


..,0

2,1,1   , 3,1,
,

2

wo
yxyxk

YXf  

1. 求  k
2.    1,1  XYVarXYE  

3.  YXMinW , 機率分配 
 
 

1. ∵   1
3,1 2,1,1

2   
 x y

yxk  

             1231313211111 222 k  

  24
1124  kk  

 9



∴ 聯合機率函數為： 

x   y -1 1 2  xfX

1 24
2  24

2  24
5  24

9  

3 24
4  24

4  24
7  24
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 
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∴              9
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9
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9
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9
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y
XY  

       9
24111 22  YEYEYVar  

 

3.  w -1 1 2 
 wf  24

6  
24

11  
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7   
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Ex 13(例 3.8)  令 


N

i
iXT

1
,  N is a r.v. &   NE   

    NXiXEXE ii &  

1.      XENETE   

2.          XVarNENVarXETVar  2  

 

 

1. ∵      














N

i
i

N

i
i XEENXEENTEETE

11
 

      XENEXNEE   

2. ∵       NTEVarNTEVarTVar   
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       XNVarXVarNXVarXNXVarNTVar
N

i
ii

N

i
i

N

i
i 







 111
 

∴          XVarNEXNVarENTVarE   

 

       XNEVarNXEVarNXEVarNTEVar
N

i
i

N

i
i 











 







 11
 

   NVarXE 2  

∴          XVarNENVarXETVar  2  
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Ex 14(例 3.15)  X,Y r.v.s  
   
    20

4

y

X

YVarYE
XVarXE







 

若     XXYEYYXE 5.03,2 2  , 計算  YXCovyX ,,, 2  

 

 

      XXEXYEEYE 5.035.03   

  665.0
3  XEX  

∵   22YYXE   

   22YEYXEE   
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        3262 222  YEYEYEXE  

      222 303 YYEYEYVar   

∵        YEXEXYEYXCov ,  

        XXEXYEXEXXYEEXYE 5.03  

       22 5.0635.03 XEXEXE   

2405.018   

(         4036422  XEXVarXE ) 

∴   2032, YXCov  
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Ex 15(例 3.27)  X,Y discrete r.v.s, 若   XXYE  且   0YXE  

1.  0XP    2.  0XP  

 

1.       00  EYXEEXE  

       2XEXYEXEXXYEEXYE   

而         00  EYXEYEYXYEEXYE  

∴       00&02  XVarXEXE  

X 為 degenerated. (退化分配) 
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∴     01,10  XPXP  

( ∵   0XE  ) 
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Ex 16(例 3.31)  X r.v. 機率函數為    












1,
0,
1,

xr
xq
xp

xXPxfX  

1.  XXE 2   2.  2XXE   3.  2XXEE  

 
1. 令 2XY   

   xyyfXYE
y

XY  而    
 xf

yxf
xyf

X

YX
XY

,,  

∵    

21 1
0 0
1 1

x y x
x y
x y

    
  
  
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x  y 0 1  xfX

-1 0 p p 

0 q 0 q 

1 0 r r 

 yfY q p+ r  

∴  

 
 
 

 

 

    
 

0
,

|

0     01,
1

1     11
pX Y

Y X p
pX

if yf y
f y x

if yf
  

       
 

   
 

,
| 0

1     00,
0

0     10

q
qX Y

Y X
qX

if yf y
f y x

if yf
 

     
 

   
 

0
,

|

1, 0     0
1

1     11
rX Y

Y X r
rX

f y if y
f y x

if yf
 

     
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    
0x0+1x1 1   1
0x1 1x0 0   0
0x0+1x1 1   1

Y Xy

if x
E Y X yf y x f x

f x


  
    
  

 

 

2.      yxxfYXEXXE
x

YX2  

   
 

0

,
|

0

0   1
,0

0 1   0
0

0   1

q
X Y q

qX Y
Y

q

if x
f x

f x y f x
f

f x

  
    
  

 

. 
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 21

3.         prrqpxxfXEYXEEXXEE
x

 1012  

   
 

,
|

  1
,1

1 0   0
1

  1

p
p r

X Y
X Y

Y r
p r

if x
f x

f x y f x
f

f x





 
   
 

 

     
       










 1 1001

0 0011001
yif
yif

rp
pr

rp
r

rp
p

 

∴      yxxfYXEXXE
x

YX2  
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