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1.1  

 (Sample Space) 

 (Random Trial)  

 

2 

 

1.  

 

2.   

3.  (Event)  

 S   
 

1.1.1 1    

1, 2, 3, 4, 5, 6 

1S  = { 1, 2, 3, 4, 5, 6 } 

 

2S  = { ,  } 
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2 

1.2  

1.2.1 

1n  

2n   
 

21nn   
 

1.2.2 2  

 

 1, 2, 3, 

4, 5, 6  

1 6  

2  2 

6  

2  = 6  6 = 36  
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3 

1.2.2 1n  

2n  

 

3n   

k  

1n 2n  ... kn   
 

1.2.3 3 1  

 

  

2  

2  

2  

 

2  

3  

 = 2  2  2 = 8  
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. 3 

0, 1, 2, 3, 4, 5  

. .  

  

. 1 5  

{ 1, 2, 3, 4, 5 } 

2 5  

3 

4  

3   = 5  5  4 = 100  
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. .  
 

1 3  

         { 1, 3, 5 } 

2  

         4  

3  

         4  

3  = 3 x 4 x 4 = 48  
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6 

(Permutation) 

1.2.2 n 

1 n  

n! = (1)(2)(3) ... (n – 2)(n – 1)n 

1.2.3 n 

n n!  

1.2.4 n  

 r r  n  
)!rn(

!n   
 

1.2.6  1 

2 20  

 2 20 1 

2  

 2
20 P  = )!220(

!20  = 
!18
!20  = !18

)!18)(19)(20(  = 380  



2301286 PROB/STAT 1 

PROB/STAT  62 

7 

1.2.6 n  

 1n   

 2n   

 : 

 kn   

!n...!n!n!n
!n

k321
  

n = 1n  + 2n  + ... + kn  
 

1.2.10 3 

4 2 

9   

  

 = 
!2!4!3

!9  = 1260  
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8 

(Combination) 

1.2.3   

 

1.2.7 n   

r r
n  = )!rn(!r

!n   

1.2.11 3 

4  

 .   

 . 2 1  

 . 2  

  

.  = 3
8  = 

!5!3
!8  = 56  

 

. 2  = 2
4  = 6  

 1  = 1
4  = 4  

2 1  

 = 6  4 = 24  
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9 

.  

 

1 3 4 3
4  = 4  

 

2 2  

 

3 2  

4 2  

 

 4  2  2  2 = 32   
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(Partitioning) 

n   2 

 

1n  2n   1n   2n  

 = 
21 n,n

n  = 
!n!n

!n
21

  
 

 { 1, 2, 3 } 2 1, 2  

3  

 { 1 }, { 2, 3 } 

 { 2 }, { 1, 3 } 

 { 3 }, { 1, 2 } 

 = 2!1!
3!  = 3 

 

 n = 1n  + 2n  + 3n , 1n   2n , 1n   3n   2n   3n  

n   3  

1n  2n  3n   

 = 
)!nn(!n

!n
321 !n!n

)!nn(
32
32  = 

!n!n!n
!n

321
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1.2.12 10 

3  5 3 

2   

 10 3 

5 3 2  

 = 
2!3!5!

10!  = 2,520  

 

2520  

 

2301286 PROB/STAT 1 

PROB/STAT  62 

12 

1.2.9 n  r  

1n   

2n   

: 

r rn   

n,...,n,n,n
n

r321
 = !n...!n!n!n

!n
r321

  

 1n  + 2n  + 3n  + ... + rn  = n in   jn  i  j 

 

{ 0, 1, 2, 3, 4, 5, 6, 7, 8, 9 } 4  

1, 2, 3, 4 4!3!2!1!
10!  = 12,600  
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13 

 

  
 

{ 0, 1 } 2 1, 1 1  

{ 0 }, { 1 } 

 = 2! 1( )1! 1! 2!  = 1 
 

{ a, b, c, d, e, f } 3 2, 2, 2 

 = )!3
1)(2!2!2!

6!(  = 15  
 

 

1. { a, b }, { c, d }, { e, f }    2. { a, b }, { c, e }, { d, f }  

3. { a, b }, { c, f }, { d, e }    4. { a, c }, { b, d }, { e, f } 

5. { a, c }, { b, e }, { d, f }    6. { a, c }, { b, f }, { d, e } 

7. { a, d }, { b, c }, { e, f }    8. { a, d }, { b, e }, { c, f } 

9. { a, d }, { b, c }, { e, f }    10. { a, e }, { b, c }, { d, f } 

11. { a, e }, { b, c }, { d, f }    12. { a, e }, { b, d }, { c, f } 

13. { a, f }, { b, c }, { d, e }    14. { a, f }, { b, d }, { c, e }  

15. { a, f }, { b, e }, { c, d } 
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14 

1.2.13  

. 12   4 

  

. 12  4 

 

  

.  = )!4
1(3!3!3!3!

12!  = 13,200  

.  1   4 4!  

12  

4  

 = (13,200)(4!) = (13,200)(24) = 316,800  
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1.3  (Probability) 

1.3.1 S  A  

A 

A  

 0  P(A)  1, P( ) = 0, P(S) = 1 
 

1.3.1 1 2  

 

  

S = { H H, H T, T H, T T } 

 

 

“w”  

 

1  

 w + w + w + w = 1 w = 4
1  

A 1  

A = { H H, H T, T H } 

P(A) = 3w = 4
3  
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16 

1.3.1 N 

  

n N A  

A P(A) = N
n  

 

1.3.3 1 52  

 

 1 52  

 

52 13  

E  

P(E) = 52
13  = 4

1  
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S  A, B  

1. 0  P(A)  1 , P( ) = 0  P(S) = 1 

2. P(A ) = 1 – P(A) 

3. P(A  B) = P(A) + P(B) – P(A  B)  

4. P(A  B  C) = P(A) + P(B) + P(C) 

                           – P(A  B) – P(A  C) – P(B  C)  

                           + P(A  B  C) 

5. A  B P(A)  P(B) 

6. B  A P(A – B) = P(A) – P(B) 

7. P(A – B) = P(A) – P(A  B) 

8. A  B =  P(A  B) = P(A) + P(B) 

9. P(A  B) = P(A – B) + P(A  B) + P(B – A) 

 

 

A B  A  B =  
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1  

1, 2, 3, ... , 9, 10 

 

 

 

 

 

 

 

S = { ....................................................... } 

A = { ...................................................... } 

B = { ...................................................... } 

A  B = { ......................... } 

A  B = { ................................................... } 

P(A) = ..........................   P(B) = ......................... 

P(A  B) = ................... 

P(A  B) = .................... 

P(A – B) = ...................... 



2301286 PROB/STAT 1 

PROB/STAT  62 

19 

 

(Conditional Probability) 

A B  

B A 

“ ”  

P(B  A)  

 “ B A ”  

 “ B A ” 

2  

 S = { ( 1x , 2x )  1x  , 2x  

 } 

 = { (1, 1), (1, 2), ... , (6, 5), (6, 6) } 

A B 2  

 A = { ( 1x , 2x )  1x  + 2x  = 10 } 

 B = { ( 1x , 2x )  1x   2x  } 

 A = { (5, 5), (4, 6), (6, 4) } , n(A) = 3  

 P(A) = 
36
3  

 B = { (2, 1), (3, 1), (3, 2), ... , (6, 5) } , n(B) = 15  

P(B) = 
36
15  
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10  

 

 

A = { (5, 5), (4, 6), (6, 4) }  

B = { (2, 1), (3, 1), (3, 2), ... , (6, 5) }  

10  

 = P( 1x   2x   1x  + 2x  = 10) 

 = P(B  A) 

 = 3
1  

P(A  B) = 15
1  

A  B = { (6, 4) } P(A  B) = 
36
1  

 P(B  A)  P(A  B) 

 

P(B  A) = )A(P
)BA(P

)36
3(

)36
1(

3
1   

P(A  B) = )B(P
)BA(P

)36
15(

)36
1(

15
1  
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B 

A  

P(B  A) 

P(B  A) = )A(P
)BA(P  P(A)  0 

 

 

 

 

 

 P(B  A) 2  

1. B 

A  

2. P(B  A ) = )A(P
)BA(P   

 P(A  B) P(A)  

(Original Sample Space) 
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A  B   

 P(A  B) = P(A) P(B  A) P(A)  0  

 P(A  B) = P(B) P(A  B) P(B)  0  
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0, 1, 2, , ... , 9 

  

 

 

 

 

S = { 0, 1, 2, 3, 4, 5, 6, 7, 8, 9 } 

A = { ....................................... }  

B = { ....................................... } 

A  B = { ......................... } 

P(A) = .......... P(B) = .......... P(A  B) = .........  

P(B  A)  

1.  

 AS  = { 1, 2, 3, 4, 5 } 

 B A { 3, 4, 5 } 

 P(B  A) =  

2. P(B  A) = )A(P
)AB(P  = ................ 
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31/32 master key 8 

40% 

3  

 

 

 

 

 
 

P( | ) 

= 
3
8

2
7

1
1

 = 8
3 = 0.375 
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 = P(  

) 

 = P( ) 

 + P( ) 

 = 0.4 + P( ) P( | 

)  

 = 0.4 + (0.6)(0.375)  

 = 0.625 

2301286 PROB/STAT 1 

PROB/STAT  62 

26 

33/32  2 1 

4  

 . 5 

 . 7 

S = { (1, 1), (1, 2), (1, 3), ... , (6, 5), (6, 6) } 

n(S) = 36 

A = 4 

 = { (1, 4), (2, 4), (3, 4), (4, 4), (5, 4), (6, 4), (4, 1), (4, 2),  

(4, 3), (4, 5), (4, 6) } 

B = 5 

 = { (1, 5), (2, 5), (3, 5), (4, 5), (5, 5), (6, 5), (5, 1), (5, 2),  

(5, 3), (5, 4), (5, 6) } 

A  B = { (4, 5), (5, 4) } 

n(A) = 11, n(B) = 11 n(A  B) = 2 

. P( 5  4)  

 = P(B  A) 

 = )A(P
)BA(P   

 = 11
2   
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7 

C = 7  

C = { (2, 6), (3, 5), (3, 6), (4, 4), (4, 5), (4, 6), (5, 3), (5, 4),  

(5, 5), (5, 6), (6, 2), (6, 3), (6, 4), (6, 5), (6, 6) } 

A  C = { (4, 4), (4, 5), (4, 6), (5, 4), (6, 4) } 

n(A  C) = 5 
 

P( 7  

4)  

 = P(C  A)  

 = )A(P
)CA(P   

 = 11
5  
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B A 

A B 
 

B A  

P(B  A) = P(B)  
 

1.5.2  

 1.  A B  

  A B  

 2.  A B  

  A  B  

 3.  A B  

  B A  
 

A B  

(event A and B are independent) 
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2  

 

A B P(A  B) = P(A) P(B) 
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28/32 P(E) = 0.3 , P(F) = 0.5 

P(E  F) , P(E  F) P(E   F ) 

 . E F  

 . E F  

. E F  

P(E  F) = 0 

P(E  F) = P(E) + P(F) = 0.3 + 0.5 = 0.8 

P(E  F) = )F(P
)FE(P  = 5.0

0  = 0 

P(E   F ) = P((E  F) ) = 1 – P(E  F)  

 = 1 – 0.8 = 0.2 
 

. E F  

P(E  F) = P(E)P(F) = (0.3)(0.5) = 0.15 

P(E  F) = P(E) + P(F) – P(E  F)  

 = 0.3 + 0.5 – 0.15 = 0.65 

P(E  F) = )F(P
)FE(P  = 5.0

15.0  = 0.3 

P(E   F ) = P((E  F) )  

 = 1 – P(E  F)  

 = 1 – 0.65 = 0.35 
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S 

1.4.1 { 1B , 2B , ... , nB  } 

 (partition) S  

    1. iB   jB  =  i  j  

       2. 
n

1i
iB  = S 

  3. P( iB )  0  i = 1, 2, ... , n  
 

{ 1B , 2B , ... , nB  } 

S 
n

1i
P( iB ) = P(

n

1i
iB ) = P(S) = 1 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

{ 1B , 2B , ... , nB  }  

S 

A S  

P(A) = 
n

1i
ii )B|A(P)B(P  
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S = { 1, 2, 3, ... , 20 } 

1B  = { 1, 2, 3, 4, 5 } 

 P( 1B ) = 20
5      P(A  1B ) = 5

2  

2B  = { 6, 7, 8, 9, 10, 11, 12 }  

 P( 2B ) = 20
7      P(A  2B ) = 7

5  

3B  = { 13, 14, 15, 16, 17, 18, 19, 20 } 

 P( 3B ) = 20
8      P(A  3B ) = 8

4  

P(A) = 
3

1i
ii )B|A(P)B(P  

 = P( 1B ) P(A  1B ) + P( 2B ) P(A  2B ) + P( 3B ) P(A  3B ) 

 = ( 20
5 )( 5

2 ) + ( 20
7 )(7

5 ) + ( 20
8 )(8

4 ) 

 = 20
452  

 = 20
11  
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 80 

20 2 

 

A  

B  

P(B)  

B = (B  A)  (B  A ) 

 P(B) = P((B  A)  (B  A )) 

P((B  A)  (B  A )) 

 = P(B  A) + P(B  A ) 

 = P(A) P(B  A) + P(A ) P(B  A ) 

 = 
99
20

100
80

99
19

100
20  

 = 5
1  
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 3 A, B  C 

50% 30% 20% 

 

3% 4% 5% 

 

 A, B C  

A, B C   

{ A, B, C } 

S 

D  

 

 

S = CBA  

D = )CD()BD()AD(  

 P(D) = P( )CD()BD()AD( ) 

 = )CD(P)BD(P)AD(P  

 = P(A) P(D  A) + P(B) P(D  B) + P(C) P(D  C) 

 = (0.50)(0.03) + (0.30)(0.04) + (0.20)(0.05) = 0.037 
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(Bayes’ Rule) 

1.6.1 ( )  

{ 1B , 2B , ... , nB  } S 

P( iB )  0 i 

 A S P(A)  0 

 

 

 

 

 

 )A|B(P k  = )A(P
)BA(P k              k  

                   = n

1i
ii

kk

)B|A(P)B(P

)B|A(P)B(P  
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44/33  
 

 1 2 3 

 2 4 3 

 3 1 4 

 5 3 3 
 

1 

3  

P( iB ) = i ; i = 1, 2, 3  

P( 1B ) = P( 2B ) = P( 3B ) = 3
1  

 

R =  

R  =  
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3  

 = P( 3   )  

 = P( 3B   R) 

 = )R(P
)RB(P 3  

 = )B|R(P)B(P)B|R(P)B(P)B|R(P)B(P
)B|R(P)B(P

332211
33  

 = 
)10

3)(3
1()8

4)(3
1()10

2)(3
1(

)10
3)(3

1(
 

 = 10
3  
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48/34 3 2 

1 

1 

1  

 

 iB  = i  

; i = 1, 2, 3 

G =  

 

 

  

 = P( 2   ) 

 = P( 2B   G)  

 = )G(P
)GB(P 2   

 = )B|G(P)B(P)B|G(P)B(P)B|G(P)B(P
)B|G(P)B(P

332211
22  

 = 
)5.0)(3

1()1)(3
1()0)(3

1(

)1)(3
1(

 = 3
2  
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2.1.1 

X  

 

 X : S  R 

 X  

 S  

 R  
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1 3 

 

S = { T T T, T T H, T H T, H T T, T H H, H T H, H H T, H H H } 

X 1 3  

X : S  R 

X(T T T) = 0 

X  

X(T T H) = 1 

X  

, 2, 3 , ,  

: 

X(H H T) = 2 

X 2 

, 2, 3 , ,  

X(H H H) = 3 

X  
 

 X X = 0, 1, 2, 3 
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2.1.1 2 

4 3  

X  

X  

 

S = { ( 1c , 2c ) | 1c  1 

                    2c  2 } 

 = { ( , ), ( , ), ( , ), ( , ) } 

 

S = { , , ,  } 

 X : S  R 

 X  

 X( ) = 2 

 X( ) = 1 

 X( ) = 1 

 X( ) = 0 

X 0, 1, 2 

X : S  { 0, 1, 2 } 

X  
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42 

 

X 0  

X 1  

X 2  

0, 1, 2 

 

X 

S 

X  
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2  

 1.  (discrete random variable)  

 2. (continuous random variable) 

X  X 

X 1 – 1 

 

1  

X  

 

X 1, 2, 3, 4, ...  

X  
 

 5 X  

X 0, 1, 2, 3, 4, 5  

X  
 

8  

10 15  

X X  

0, 1, 2, 3, 4, 5, 6, 7, 8  

X  
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44 

 

X  X 

 

 

t  

t  0  

S = { t  t  0 }  
 

x [0, 1] 

S = { x  0  x  1 }  
 

w  

w  0 

S = { w  w  0 }  
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S  

X : S  R  

X = 1x , 2x , ... , nx  , ...  

f(x)  P(X = ix ) = f( ix ) 
 

1 1  

S = { T, H } 

X  

X = 0, 1 

f(x) =  
1x2

1
0x2

1
   

P(X = 0) = P( ) = 12  = f(0) 

P(X = 1) = P( ) = 12  = f(1) 
 

 P(X = x) = f(x) x = 0, 1 
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2.2.1 1 3  

X  

X  

  P(H) = P(T) = 2
1   

 
 

 X  

T T T 0 

T T H 1 

T H T 1 

H T T 1 

T H H 2 

H T H 2 

H H T 2 

H H H 3 
 

 P(X = 0) = 8
1  

 P(X = 1) = 8
3 

 P(X = 2) = 8
3 

 P(X = 3) = 8
1  
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 1 3  

  

S = { T T T, T T H, T H T, H T T, T H H, H T H, H H T, H H H } 

X  1  3  

 X = 0, 1, 2, 3 f(x) = 

3x8
1

2x8
3

1x8
3

0x8
1

   

P(X = ix ) = f( ix ) ix , i = 1, 2, 3, 4 

 f(x)  

x f(x)
0 

8
1  

1 
8
3  

2 
8
3  

3 
8
1  

x  

P(X = x) = f(x) = x3x )2
1()2

1()!x3(!x
!3  x = 0, 1, 2, 3 
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2.2.1  

 X 1x , 2x , 3x , ... , nx , ...  

f( 1x ), f( 2x ), f( 3x ), ... , f( nx ), ...  
 

 A  { 1x , 2x , 3x , ... , nx , ... }  

P(X  A) = 
x  A

f(x) 
 

 

2.2.2 f(x) 

(probability function)  

(probability distribution) X 

x  

 1. f(x)  0 

 2. )x(f
x

 = 1 

 3. P(X = x) = f(x) 

2.2.3  F 

X f(x)  

F(x) = P(X  x) = 
xt

f(t) 

 P(a  X  b) = F(b) – F(a) 
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2.2.2  2 X 

 1 2 

X 

 X = 0, 1, 2 
         2 

1 
1 2 3 4 5 6

1 (1, 1) (1, 2) (1, 3) (1, 4) (1, 5) (1, 6)
2 (2, 1) (2, 2) (2, 3) (2, 4) (2, 5) (2, 6)
3 (3, 1) (3, 2) (3, 3) (3, 4) (3, 5) (3, 6)
4 (4, 1) (4, 2) (4, 3) (4, 4) (4, 5) (4, 6)
5 (5, 1) (5, 2) (5, 3) (5, 4) (5, 5) (5, 6)
6 (6, 1) (6, 2) (6, 3) (6, 4) (6, 5) (6, 6)

x = 0  1 2  

 1, 2 16  

P(X = 0) = f(0) = 36
16  = 9

4  

x = 1  1 2  

 1 2 16  

P(X = 1) = f(1) = 36
16  = 9

4  

x = 2  1 2 4  

P(X = 2) = f(2) = 36
4  = 9

1  

X  
x 0 1 2  

X = x 9
4  9

4  9
1  1 
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2/62 6 4 2 

3 

 

 

 

 

 

 

 

X =  

 = 0, 1, 2, 3 

S = 3  

 

 = { (A, B, C)  A, B, C 1, 2, 3, 4 

1, 2 } 
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n(S) = (6)(6)(6) = 216 

 

x   P(X = x) 

0  (4)(4)(4) = 64 27
8

216
64  

1 2 1  96)4)(2)(4(2
3  27

12
216
96  

2 1 2  48)2)(2)(4(1
3  27

6
216
48  

3  (2)(2)(2) = 8 27
1

216
8  

 

P(X = x) = x
3 x)6

2( x3)6
4(   

 = x
3 x)3

1( x3)3
2(  x = 0, 1, 2, 3 

f(x) = x
3 x)6

2( x3)6
4(  x = 0, 1, 2, 3 

X 
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 6 2 

3 X 

 

X 

  

 

 

 

 

6  (D) 2  

 (G) 4  

X  = 0, 1, 2 

S = 3  6 

 

n(S) = 3
6  = 20 
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x   P(X = x) 

0 3  43
4

0
2  5

1
20
4  

1 1  

2  
122

4
1
2  5

3
20
12  

2 2  

1  
41

4
2
2  5

1
20
4  

 

P(X = x) = 
3
6

x3
4

x
2

 x = 0, 1, 2 

f(x) = 
3
6

x3
4

x
2

 x = 0, 1, 2 

X 
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8/62 X 

5/62  

 . P(X = 1)       . P(0  X  2) 

X  

X = 0, 1, 2 

x P(X = x) F(x) = P(X  x) 

0 5
1  5

1  

1 5
3 5

4  

2 5
1  1 

 

F(x) = 

2x1

2x15
4

1x05
1

0x0

 
  

 

 . P(X = 1) = 5
3 

 . P(0  X  2) 

 = P(X = 1) + P(X = 2)  

 = 5
1  + 5

3 = 5
4  
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2.6.1  

 X f(x)  

 X E(X) 

 E(X) = 
x

)x(fx  

 X E(X) 

 X  

 

1 1, 2, 3 

1  

X =   

 X = 1, 2, 3 

 P(X = x) = f(x) = 3
1  

E(X) = 
x

)x(fx  = (1)(3
1 ) + (2)(3

1 ) + (3)(3
1 ) = 2 
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2 1, 1, 2 

1  

X =   

X = 1, 2 

P(X = 1) = f(1) = 3
2  

P(X = 2) = f(2) = 3
1  

E(X) = 
x

)x(fx  = (1)( 3
2 ) + (2)(3

1 ) = 3
4  
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2.6.1 3 7 

4 3 

 

X  

 P(X = x) = f(x) = 
3
7

x3
3

x
4

 x = 0, 1, 2, 3 

 

x 0 1 2 3  

f(x) 35
1  35

12  35
18  35

4  1 

x f(x) 0 35
12  35

36  35
12  35

60  

 

E(X) = 
3

0x
)x(fx  = 35

60  = 1.7 

3 4  

3  

1.7  
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a, b  

1. E(b) = b 

2. E(aX) = aE(X) 

3. E(aX + b) = aE(X) + b 

4. u(X), v(X) X 

 4.1 E(u(X)) = 
x

)x(f)x(u  

 4.2 E[u(X)  v(X)] = E[u(X)]  E[v(X)] 

 4.3 E( 2X ) = 
x

2 )x(fx  

 

 

 

 

3.  
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1 

 

 

 

 

 15  

20 

10 

  

 

 X =  = 20, 10 

 P(X = 20) = 7
4  

 P(X = 10) = 7
3  

X = E(X) = 
x

)xX(Px  

 = (20)(7
4 ) + (10)(7

3 ) 

 = 7
110   

 = 15.7143 
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30/64  

1 60000 

0.3 20000 

0.7  

X =  

X = 60000, –20000 

X = 60000  

P(X = 60000) = 0.3 

X = –20000  

P(X = –20000) = 0.7 

X = E(X)  

 = 
x

)xX(Px  

 = (60000)P(X = 60000) + (–20000)P(X = –20000) 

 = (60000)(0.3) + (–20000)(0.7) 

 = 18000 – 14000 

 = 4000 
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52 J Q 2 

K  A 5 

 

 

X =  = 2, 5, 0 

P(X = 2) = P( J Q ) = 52
8  = 13

2  

P(X = 5) = P( K A ) = 52
8  = 13

2  

P(X = 0) = P( J, Q, K, A ) = 52
36  = 13

9  

 

E(X) = 
x

)xX(Px  

 = (2)(13
2 ) + (5)(13

2 ) + (0)(13
9 )  

 = 13
14  

 = 1.0769 

13
14   
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62 

 

200000 

0.002 50% 

0.01 25% 0.1 

2000  

 X =  

X = 200000, 100000, 50000, 0  

P(X = 200000) = 0.002 

P(X = 100000) = 0.01  P(X = 50000) = 0.1 

P(X = 0) = 1 – 0.002 – 0.01 – 0.1 = 0.888 

E(X) = 
x

)xX(Px   

 = (200000)(0.002) + (100000)(0.01) + (50000)(0.1) 

 + (0)(0.888) 

 = 400 + 1000 + 5000 + 0 = 6400 

6400  

2000  

2000 + 6400 = 8400  
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 X 2  

 2  = E( 2)X( ) 

 
2 = E( 2X ) – 2  

 

  

  X 
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64 

 

x f(x) x f(x) 2x f(x) 

0 
8
1  0 0 

1 
8
3 8

3 8
3 

2 
8
3 8

6  8
12  

3 
8
1  8

3 8
9  

  5.18
12  38

24  

 

  = E(X) = 1.5 

E( 2X ) = 3 

 2 = E( 2X ) – 2  

 = 3 – 2)5.1(  

 = 0.75 
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 5 3 3  

X  

X 

 X X = 0, 1, 2, 3  

 

 

 

 

 

3
8

x3
5

x
3

)x(f)xX(P  x = 0, 1, 2, 3 

 

x P(X = x) x f(x) 2x f(x) 

0 56
10  0 0 

1 56
30  56

30  56
30  

2 56
15  56

30  56
60  

3 56
1  56

3  56
9  

  56
63  56

99  
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C n r( )
n

r n r( )
P x( )

C 3 x( ) C 5 3 x( )
C 8 3( )

x 0 3

x

0
1
2
3

P x( )

0.178571
0.535714
0.267857
0.017857

x P x( )

0
0.535714
0.535714
0.053571 0

3

x

x P x( ) 1.125

0

3

x

x P x( ) 1.125
0

3

x

x2 P x( ) 1.767857
0

3

x

x 2 P x( ) 0.502232

  = E(X) = 56
63  = 1.125 

E( 2X ) = 56
96  

 2 = E( 2X ) – 2  

 = 56
99  – 2)56

63(  

 = 448
225  

 = 0.502232 

 

MATHCAD 
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67 

 
2
X  X 

a, b  

1. Y = X + b  2
Y  = 2

bX  = 2
X   

2. Y = aX  2
Y  = 2

aX  = 2a 2
X  

3. Y = aX + b  2
Y  = 2

baX  = 2a 2
X  

 

10X , 2
X  = 16 Y = 2X + 5 

Y 

 255)10(252 x5X2Y  

 2
Y  = 2

5X2  = 22 2
X  = (4)(16) = 64 

 

X oC   

Y = ( 100
32212 ) X + 32 

30X  2
X  = 4 Y  2

Y  

Y = ( 100
32212 ) X + 32 = 1.8X + 32 

 32X8.1Y  = 8632)30(8.1328.1 x  

 2
Y  = 2

32X8.1  = 2)8.1( 2
X  = 2)8.1( (4) = 12.96 
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X  X 

 

 X [0, 1] 

 X  

 X  

2.3.1 f(x)  

(p.d.f)  

X  

  1. f(x)  0 x  

   2.  f(x) dx = 1 

   3. P(a  X  b) = 
b

a
 f(x) dx 
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 X [0, 4] 

f(x) = 
x 0

4x04
1

   

f  X 

 

1. f(x)  0 x   

2. dx)x(f  = 
4

0
4
1  dx = [ 4

x  ] 0x
4x  = 1  

3. A = (a, b) A  [0, 4] 

[0, 4] (a, b)  

P(a  X  b) (a, b)  

[0, 4] 

P(a  X  b) = 04
ab  = 4

ab  

dx)x(f
A

 = 
b

a
dx)x(f  = 

b

a 4
1  dx = [ 4

x  ] ax
bx  = 4

ab  

 P(X  A) = dx)x(f
A

 = P(a  X  b)  

f  X 
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2.3.2  

X p.d.f. f(x)  

F(x) = P(X  x) = dt)t(f
x

 x  

F(x)  P(a  X  b) = F(b) – F(a) 

 dx
)x(dF  = f(x) 

 

 

 X p.d.f.  

f(x) = 
    

  
0     

2x
15  

  F(x) 

    x  1; F(x) = dt)t(f
x

 = 

x
   0 dt  = 0 

   1  x  4 ; F(x) = dt)t(f
x

 = 

x

1
dt15

t2
 = 

xt
1t

2
]15

t[  = 15
1x2  

    x  4 ; F(x) = dt)t(f
x

 = 

4

1

2t   dt15  = 

2 t 4
t 1

t[  ] 15  = 
16
15  – 

1
15  = 1 

 

 F(x) =     

0
2x 1
15
1

-  
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1. X p.d.f. f(x) A = (a , b) 

  

P(a  X  b) = P(X  A) = dxf(x)
A

 = dx)x(f
b

a
 

2. A = (a, b), A = [a, b), A = (a, b]  A = [a, b] 

P(X  A) = dxf(x)
A

dx = dx)x(f
b

a
   

P(a  X  b) = P(a  X  b)  

 = P(a  X  b)  

 = P(a  X  b) 

3. P(X = a) 0  

4.  iA  = ( ia , ib ) , i = 1, 2, ... , k 

 A = 1A   2A   ...  kA   

 iA   jA  =  i  j 

 P(X  A) = 
1b

1a
dx)x(f  + 

2b

2a
dx)x(f  + ... + 

kb

ka
dx)x(f  
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2

4

x
2
27

1 x( ) d 0.5926

3

4

x
2
27

1 x( ) d 0.3333

14/63  

X x = 2 x = 5 p.d.f.  

f(x) = 
    

  
0     

2 (1+ x)27  

 . P(X  4)  

           . P(3  X  4) 

. P(X  4) = dx)x1(27
2dx)x(f

4

2

4
 

 27
16)27

4
27
4()27

16
27
8(2x

4x]27
x

27
x2[

2
 

 = 0.5926 
 

. P(3  X  4) = dx)x1(27
2dx)x(f

4

3

4

3
 

 3
1

27
9)27

9
27
6()27

16
27
8(3x

4x]27
x

27
x2[

2
 

 = 0.3333 
 

MATHCAD  
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16/63  

p.d.f. 14/63  

F(x)  

F(x) P(3  X  4) 

  x  2; F(x) = dt)t(f
x

 = 
x

   0 dt  = 0 

 2  x  5 ; F(x) = dt)t1(27
2dt)t(f

x

2

x
  

 2t
xt]27

t
27

t2[
2

 

 27
)2x)(4x(

27
8x2x)27

4
27
4()27

x
27
x2(

22  

 x  5 ; F(x) = 
x 5

2

2  f (t) dt   (1 t) dt27  

2 t 52t t[ ]t 227 27  = 35
27  – 8

27  = 1 

 F(x) = 

0
(x+4)(x-2)

27
1

 

P(3  X  4) = F(4) – F(3) 3
1

27
7

27
16  
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2.6.1  

 X f(x)  

 X E(X)  

 E(X) = dx)x(fx  

 

1. X E(X)   X 

2. 2X  E( 2X ) 

 E( 2X ) = 2 dx)x(fx  

3. E(u(X)) = dx)x(fu(x)  

 X 

 2 Var(X) 

 2 = E( 2)X( ) = 2 dx)x(f)x(  

 

 2 = E( 2X ) – 2  
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X p.d.f.  

f(x) = 
                   x   0

                  1x0   
)2x(1

4
   

E(X) = dx)x(fx  

 = dx
)x1(

x4
2

1

0
 

 = dx
x1
x22

2

1

0
 

 = )x1(d
x1

12 2
2

1

0
 

 = 2  [ )x1(n 2  ] 0x
1x  

 = ))1(n)2(n(2  

 = 2n2  

2301286 PROB/STAT 1 

PROB/STAT  62 

76 

f x( ) 2 x2 1
3

0

1
xx f x( ) d 2

3
0.667

0

1

xx 2
3

2
f x( ) d 1

15
0.067

48/66 X  

 f(x) = 
                         x   0

                        1x0   3
122x   

 . E(X)      .  X 

. E(X) = dx)x(fx  

 = dx)3
1x2(x 2

1

0
 = dx)3

xx2( 3
1

0
 

 = [ 2
x4  + 6

x2  ] 0x
1x  = 3

2  = 0.66667 
 

 . 2 = ))X((E 2   

 = dx)x(f)3
2x( 2  

 = dx)3
1x2()3

2x( 22
1

0
 = 15

1  
 

MATHCAD 
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a, b  

1. E(b) = b 

2. E(aX) = aE(X) 

3. E(aX + b) = aE(X) + b 

4. u(X), v(X) X 

 4.1 E(u(X)) = 
x

)x(f)x(u  

 4.2 E[u(X)  v(X)] = E[u(X)]  E[v(X)] 

 4.3 E( 2X ) = 
x

2 )x(fx  
 

 
2
X  X 

a, b  

1. Y = X + b 2
Y  = 2

bX  = 2
X   

2. Y = aX 2
Y  = 2

aX  = 2a 2
X  

3. Y = aX + b 2
Y  = 2

baX  = 2a 2
X  
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2 

 
 

 

 

 

1. 2  

 S = { (1, 1), (1, 2), ... , (6, 5), (6, 6) } 

 X =  = 2, 3, ... , 12 

 Y =  = 0, 1, ... , 5 

  P(X = 2 Y = 0) = 36
1  

 P(X = 5 Y = 0) = 0 
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2. 5 4 1  

3  

 X =  = 0, 1, 2, 3 

 Y =  = 0, 1, 2, 3 

 P(X = 2 Y = 1) = 
3

10
0
1

1
4

2
5

 = 3
1

120
)1)(4)(10(  

 P(X = x, Y = y) = f(x, y) = 
3

10
yx3

1
y
4

x
5

  

x = 0, 1, 2, 3 ; y = 0, 1, 2, 3  2  x + y  3 
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f(x, y)  (joint probability 

function) X Y  

 

 1. f(x, y)  0 (x, y) 

 2. 
x y

f(x, y) = 1 

 3. P((X, Y)  A) = 
(x, y)  A

f(x, y) A 2R  
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3 2 

3 2  

X Y 

 

X Y 

2 x y  

 = 2 – x – y  

2  

8  = 2
8  

x  

3  = x
3  

y  

2  = y
2  

(2 – x – y)  

3  = yx2
3  

P(X = x, Y = y) = 
2
8

yx2
3

y
2

x
3

  

x = 0, 1, 2 ; y = 0, 1, 2 0  x + y  2 
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X Y 

f(x, y) = P(X = x, Y = y)  

 

            x 

y 

0 1 2 

0 28
3  28

9  28
3  

1 28
6  28

6  0 

2 28
1  0 0 
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18/63  

3 3 2 

3 4  

X Y  

 . X Y 

       . P[(X, Y)  A] A = { (x, y)  x + y  2 } 

  

 

 

 

 

X =  = 0, 1, 2, 3  

Y =  = 0, 1, 2 

4 8  = 70!4!4
!8

4
8  

x y  

 = P( X = x, Y = y)  

 = f(x, y) = 
4
8

yx4
3

y
2

x
3

 x = 0, 1, 2, 3 ; y = 0, 1, 2 

 1  x + y  4 
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X Y  

 

         x 

    y 

0 1 2 3 

0 0 70
3  70

9  70
3  

1 70
2  70

18  70
18  70

2  

2 70
3  70

9  70
3  0 

 

. P[(X, Y)  A]  

 = f(0, 1) + f(0, 2) + f(1, 0) + f(1, 1) + f(2, 0) 

 = 70
9

70
18

70
3

70
3

70
2  

 = 70
35  

 = 2
1  
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(marginal distribution) 

 X Y f(x, y) 

 

X g(x) 

g(x) = 
y

)y,x(f   

Y h(y) 

 h(y) = 
x

)y,x(f   
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2.5.2 g(x) h(y) 

P(X = x, Y = y) = 
2
8

yx2
3

y
2

x
3

  

x = 0, 1, 2 ; y = 0, 1, 2 0  x + y  2 

 

         x 

    y 

0 1 2 h(y) 

0 28
3  28

9  28
3  28

15  

1 28
6  28

6  0 28
12  

2 28
1  0 0 28

1  

g(x) 28
10  28

15  28
3   
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B 

A 

 P(B  A) = )A(P
)BA(P  P(A)  0 

A X = x B Y = y 

P(Y = y  X = x) = )xX(P
)yY,xX(P  

 f(y  x) = )x(g
)y,x(f  g(x)  0 

 f(x  y) = )y(h
)y,x(f  h(y)  0 

f(y  x) 

Y X = x 

f(x  y) 

X Y = y 

 f(y  x) = )x(g
)y,x(f  g(x)  0 

Y X = x  

 f(x  y) = )y(h
)y,x(f  h(y)  0 

X Y = y 
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23/64 X Y  

 

 

  
 

         x 

    y 

1 2 3 h(y) 

1 0 6
1  12

1  4
1  

2 5
1  9

1  0 45
14  

3 15
2  4

1  18
1  180

79  

g(x) 15
5  36

19  36
5   

 

X Y  
 

X 

x 1 2 3 

g(x) 3
1  36

19  36
5  

Y 

y 1 2 3 

h(y) 4
1  45

14  180
79  
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P(X = x  Y = y) = f(x  y)  

 

P(X = 1  Y = 1) = 0)1(h
0

)1(h
)1,1(f

)1Y(P
)1Y,1X(P  

P(X = 2  Y = 1) = 3
2

4
1
6
1

)1(h
)1,2(f

)1Y(P
)1Y,2X(P  

P(X = 3  Y = 1) = 3
1

4
1

12
1

)1(h
)1,3(f

)1Y(P
)1Y,3X(P  

 

P(X = 1  Y = 2) = 14
9

45
14
5
1

)2(h
)2,1(f

)2Y(P
)2Y,1X(P  

P(X = 1  Y = 3) = 79
24

180
79
15
2

)3(h
)3,1(f

)3Y(P
)3Y,1X(P  

P(X = 2  Y = 3) = 79
45

180
79
4
1

)3(h
)3,2(f

)3Y(P
)3Y,2X(P  

P(X = 3  Y = 3) = 79
10

180
79
18
1

)3(h
)3,3(f

)3Y(P
)3Y,3X(P  
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f(x  y) 

 

x 1 2 3 

f(x  1) 0 3
2  3

1  

f(x  2) 14
9  14

5  0 

f(x  3) 79
24  79

45  79
10  
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P(Y = y  X = x) = f(y  x)  

 

P(Y = 1  X = 1) = 0)1(g
0

)1X(P
)1Y,1X(P  

P(Y = 2  X = 1) = 5
3

3
1
5
1

)1(g
)2,1(f

)1X(P
)2Y,1X(P  

P(Y = 3  X = 1) = 5
2

3
1

15
2

)1(g
)3,1(f

)1X(P
)3Y,1X(P  

P(Y = 1  X = 2) = 19
6

36
19
6
1

)2(g
)1,2(f

)2X(P
)1Y,2X(P  

: 

P(Y = 3  X = 2) = 19
9

36
19
4
1

)2(g
)3,2(f

)2X(P
)3Y,2X(P  

P(Y = 1  X = 3) = 5
3

36
5

12
1

)3(g
)1,3(f

)3X(P
)1Y,3X(P  

: 

P(Y = 3  X = 3) = 5
2

36
5

18
1

)3(g
)3,3(f

)3X(P
)3Y,3X(P  
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f(y  x) 

 

y 1 2 3 

f(y  1) 0 5
3 5

2  

f(y  2) 19
6  19

4  19
9  

f(y  3) 5
3 0 5

2  
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X Y f(x, y) 

 

X, Y  

 X Y 

            Y X 

 P(Y = y  X = x) = P(Y = y) 

            P(X = x  Y = y) = P(X = x) x, y 

 )x(g
)y,x(f  = h(y) )y(h

)y,x(f  = g(x) x, y 

 f(x, y) = g(x) h(y) x, y 

 

X, Y  f(x, y) = g(x) h(y) x, y 

X, Y  x, y 

 f(x, y)  g(x) h(y) 
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1 X Y f(x, y) 

  

 x 

     y 

1 2 h(y) 

1 0.08 0.12 0.2 

2 0.12 0.18 0.3 

3 0.20 0.30 0.5 

g(x) 0.4 0.6  

X 

x 1 2 

g(x) 0.4 0.6 

Y 

y 1 2 3 

h(y) 0.2 0.3 0.5 

f(x, y) = g(x) h(y) x, y 

X, Y   
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2 X Y  

f(x, y)  

        x 

    y 

0 1 2 h(y) 

0 0.15 0.25 0.05 0.45 

2 0.03 0.20 0.02 0.25 

4 0.02 0.05 0.23 0.30 

g(x) 0.20 0.50 0.30  

X 

x 0 1 2 

g(x) 0.20 0.50 0.30 

Y 

y 0 2 4 

h(y) 0.45 0.25 0.30 

f(0, 0) = 0.15 

g(0) h(0) = (0.20)(0.45) = 0.09 

f(0, 0)  g(0) h(0) 

X, Y   
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(covariance) 

2.8.2 X Y   f(x, y) 

 

 (covariance) X Y  

XY  cov(X, Y) 

 XY  = E[(X – X )(Y – Y )] 

 = 
x y

(x – X )(y – Y )f(x, y) 

 2.8.2 XY  = E(XY) – E(X)E(Y) 

XY  = E(XY) – X Y 

 E(XY) = 
x y

xy f(x, y) 

 X = E(X) = 
x y

x f(x, y) E(X) = 
x

x g(x) 

 Y = E(Y) = 
x y

y f(x, y) E(Y) = 
y

y h(y) 

 

 X, Y XY  = 0 
 

XY   0 X, Y  
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1 

X, Y  XY  = 0 
 

2 

E(XY) = 
x y

xy f(x, y)  

 = (0)(0)f(0, 0) + (0)(1)f(0, 1) + ... + (2)(4)f(2, 4) 

 = (0)(0)(0.15) + (0)(1)(0.25) + ... + (2)(4)(0.23) 

 = 0 + 0 + 0 + 0 + (1)(2)(0.20) + (2)(2)(0.02) + 0 

 + (1)(4)(0.05) + (2)(4)(0.23) 

 = 0.4 + 0.08 + 0.2 + 1.84 

 = 2.52 

E(X) = 
x

x g(x) = 0 + (1)(0.5) + (2)(0.3) = 1.1 

E(Y) = 
y

y h(y) = 0 + (2)(0.25) + (4)(0.3) = 1.7 

XY  = E(XY) – E(X)E(Y) 

 = 2.52 – (1.1)(1.7) 

 = 0.65 
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2.9.4 X Y  
2

bYaX  = 2
X

2a  + 2
Y

2b  + 2ab XY  

 

  

X Y  
2

bYaX  = 2
Y

22
X

2 ba  



2301286 PROB/STAT 1 

PROB/STAT  62 

99 

  

X Y  
2
X  = 5 2

Y  = 3  
2
Z Z = X + 4Y – 3 

2
Z

2
Y

22
X

22
Y4X

2
3Y4X )4(1  

 = (1)(5) + (16)(3) 

 = 53 

 

 

X Y  
2
X  = 5, 2

Y  = 3 XY = 1  
2
Z Z = 2X – 3Y + 5 

 2
Z 2

Y)3(X2
2

Y3X2
2

5Y3X2  

 XY
2
Y

22
X

2 )3)(2(2)3(2  
 = (4)(5) + (9)(3) + 2(2)(–3)(1)  

 = 35 
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2  

 
 

f(x, y) (joint 

density function) X Y  

 

 1. f(x, y)  0 (x, y) 

 2. dxdy)y,x(f  = 1 

 3. 
A

P[(X,Y) A]   f (x, y) dxdy A 2R   
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X Y  

 f(x , y) = 
                      y x,0

     1y0 , 2x0   4
)23yx(1

   

P[(X , Y)  A]  

A = { (x , y)  0  x  1 , 4
1   y  2

1  } 

P[(X , Y)  A] = P(0  X  1 , 4
1   Y  2

1 )  

 = dxdy4
)y31(x 21

0

2
1

4
1

 = dy
8

yx3
8

x
1x

0x

2222
1

4
1

  

 = dy8
y3

8
1 22

1

4
1

  

 = 
2
1y

4
1y

3

8
y

8
y  = 

512
1

32
1

64
1

16
1  = 

512
23  

 

MATHCAD 

1
4

1
2

y

0

1

xx 1 3 y2

4
d d 23

512
0.0449 .
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22/63  

X Y  

f(x, y) = 
           y   x,0

2y0  ,  1x0        3
xy2x   

 . P(X  
2
1 ) 

 . P(Y  X) 

 . P(X  
2
1 ) = P(

2
1   X  1, 0  Y  2) 

 
1

2
1

2

0

2 dydx)3
xyx(  

 dx0y
2y]6

xyyx[
1

2
1

2
2  

 dx)3
x2x2(

1

2
1

2  

 
2
1x
1x

]3
x

3
x2[

23
 

 = 6
5)12

1
12
1()3

1
3
2(  

 = 0.8333 
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P(X  2
1 ) = P( 2

1   X  1, 0  Y  2) 

 6
5dxdy3

xyx
2

0

1

2
1

2   

. P(Y  X)  

 = 
1

0

x

0

2 dydx3
xyx  

 = dx0y
xy]6

xyyx[
1

0

2
2  

 = 
1

0

33
dx)x6

x(   

 = 
1

0

3
dx6

x7   

 = 24
7   

 = 0.2917 

 

P(Y  X) = 
1

0

1

y

2 dxdy)3
xyx(  = 24

7   

2301286 PROB/STAT 1 

PROB/STAT  62 

104 

MATHCAD 

 

 

 

 

 

 

 

 

f x y( ) x2 x y
3

P a b c d( )
a

b
x

c

d
yf x y( ) d d

P 1
2

1 0 2 0.8333

1
2

1
x

0

2
yx2 x y

3
d d 0.8333

0

1
x

0

x
yx2 x y

3
d d 0.2917

0

1
y

y

1
xx2 x y

3
d d 0.2917 .
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20/63 X Y  

 f(x, y) = 
          y   x,0

4y1  ,  2x0         )2y2k(x   

 

 . k 

 . P(1  X  2, 2  Y  3) 

 . P(1  X  2) 

 . P(X + Y  4) 

 1dxdy)y,x(f   

1 = 
4

1

2

0

22 dxdy)yx(kdxdy)y,x(f  

 = 
4

1

23
dy)

0x

2x
xy3

x(k  

 = k dy)y23
8(

4

1

2   

 = k 1y
4y]3

y2
3
y8[

3
 

 = k( )3
2

3
8()3

128
3

32( ) 

 = 50k 

k = 50
1  
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. P(1  X  2, 2  Y  3)  

 
3

2

2x
1x

233

2

2

1

22 dy)]xy3
x[50

1dxdy)yx(50
1  

 = dy)y3
1()y23

8(50
1 2

3

2

2  

 = dy)y3
7(50

1
3

2

2  

 = 50
1 [ 3

y7  + 3
y3

 ] 2y
3y  

 = 75
13)3

26(50
1))3

8
3

14()3
27

3
21((50

1  

 

. P(1  X  2) = P(1  X  2,   Y   ) 

 
2

1

22 dxdy)yx(50
1  

 
4

1

2x
1x

234

1

2

1

22 dy)]xy3
x[50

1dxdy)yx(50
1  

 = dy)y3
1()y23

8(50
1 2

4

1

2   

 = dy)y3
7(50

1
4

1

2  

 = 50
1 [ 3

y7  + 3
y3

 ] 1y
4y  

 = 25
14)3

84(50
1))3

1
3
7()3

64
3
28((50

1  
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. P(X + Y  4) 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
2

0

4

x4

22 dydx)yx(50
1  

 = 50
1

2

0
[ 2x y + 3

y3
 ] x4y

4y dx 

 dx)3
)x4()x4(x()3

64x4(50
1

2

0

3
22  

 dx)16x3
4x4(50

1
2

0

32   

 = 50
1 [ 3

x4 3  + 3
x4  + 16x ] 0x

2x  

 ))0()323
16

3
32((50

1  

 = 150
80  

 = 15
8  
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P(X + Y  4) = 
4

2

2

y4

22 dxdy)yx(50
1  

 dyy4x
2x]xy3

x[50
1

4

2

23
 

 dy)y)y4(3
)y4(()y23

8(50
1

4

2

2
3

2  

 dy)3
y4y16y63

56(50
1 4

2

3
2  

 = 2y
4y]3

yy8y23
y56[50

1 4
23   

 = 15
8  

2301286 PROB/STAT 1 

PROB/STAT  62 

109 

MATHCAD 

 

 

 

 

 

 

MATHCAD 

 

 

 

 

 

 

 

 

 

 

2

3

y

1

2

x
1
50

x2 y2 d d 0.1733

1

4

y

1

2

x
1
50

x2 y2 d d 0.56

2

4

y

4 y

2

x
1
50

x2 y2 d d 0.5333

0

2

x

4 x

4

y
1
50

x2 y2 d d 0.5333

1
50 2

4

y
4 y

2

xx2 y2 d d

1
50

2

4

y
2
3

2 y( ) 2 y2 5 y 14 d

1
50

80
3

8
15

1
50 0

2

x
4 x

4

yx2 y2 d d

1
50

0

2

x
4
3

x 3 x x2 12 d

1
50

80
3

8
15
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(marginal distribution) 

 X Y f(x, y) 

 

X g(x) 

g(x) = dy)y,x(f   

Y h(y) 

h(y) = dx)y,x(f  
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X Y  f(x, y) 

 

 f(y  x) = )x(g
)y,x(f  g(x)  0 

Y X = x  

f(x  y) = )y(h
)y,x(f  h(y)  0 

X Y = y 
 

 

 

X, Y  f(x, y) = g(x) h(y) x, y 
 

 

X, Y  x, y 

 f(x, y)  g(x) h(y) 
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X Y  

 f(x, y) = 
                    y  x,      0

1y0 , 2x0 4
)23yx(1

   

 

 1. g(x), h(y), f(x  y), f(y  x) 

 2. P( 4
1   X  2

1   Y = 3
1 ) 

 3. P(0  Y  2
1   X = 1) 

g(x) 

g(x) = f(x, y) dy  

 = dy4
)y31(x 21

0
  

 = 1y
0y

3
]4

xy
4
xy[   

 = 2
x  

g(x) = 
         x          0

 2x0 2
x
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h(y) 

h(y) = f(x, y) dx  

 = dx4
)y31(x 22

0
 

 = 2x
0x

222
]8

yx3
8

x[   

 = 2
y31 2

 

h(y) = 
            y        0

1y0  2

23y1
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f(x  y) 

f(x  y) = )y(h
)y,x(f   

 = 

2
y31

4
)y31(x

2

2

  

 = 
2
x                    0  x  2 0  y  1 

 

 P( 4
1   X  

2
1   Y = 

3
1 ) = 

2
1

4
1

 f(x  y) dx 

 = dx2
x2

1

4
1

  

 = 64
3  

 = 0.0469 
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Mathcad 

 

 

 

step_1 f x y( ) x 1 3 y2

4

step_2 h y( )
0

2
xf x y( ) d

step_3 y 1
3

step_4

1
4

1
2

xf x y( )
h y( )

d 0.0469
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f(y  x) 

f(y  x) = )x(g
)y,x(f   

 = 
2
x
4

)y31(x 2

  

 = 2
y31 2

             0  x  2 0  y  1 

 

P(0  Y  2
1   X = 1) = 

1

0
 f(y  x) dy 

 = dy2
y31 22

1

0
  

 = 16
5   

 = 0.3125 
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Mathcad 

 

 

step_1 f x y( ) x 1 3 y2

4

step_2 g x( )
0

1
yf x y( ) d

step_3 x 1

step_4

0

1
2

yf x y( )
g x( )

d 0.3125
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(covariance) 

2.8.2 X Y  

f(x, y)  

 (covariance) X Y  

XY  cov(X, Y) 

 XY  = E[(X – X )(Y – Y )] 

 = (x – X )(y – Y ) f(x, y) dxdy 

 

2.8.2 XY  = E(XY) – E(X)E(Y) 

XY  = E(XY) – X Y 

 E(XY) = xy f(x, y) dxdy 

 X = E(X) = x f(x, y) dxdy = x g(x) dx 

 Y = E(Y) = y f(x, y) dxdy = y h(y) dy 

 X, Y XY  = 0 

XY   0 X, Y  
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39/  X Y  

         g(x) = 
        8

3x 
0

 

    h(y) = 
          2y

 
0

 

Z = XY 

 1 X, Y  

f(x, y) = g(x) h(y) 

 E(Z) = E(XY) =   xy f(x, y) dydx 

 = xy g(x) h(y) dydx 

 = dydx)y2(
x
8xy 3

1

02
 

 dx)0y
1y]3

y[(
x
16dydx

x
y16

2

3

22

21

02
 

 dx
x3
16

2
2  

 = )6
16()x3

16lim(
x

 

 = 3
8  
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2 X Y  

E(Z) = E(XY) = E(X)E(Y) 

 

E(X) = 4)4x
8lim(2x

x]x
8[dx

x
8dx)x(gx

x2
2  

 

E(Y) = 3
2

0y
1y]3

y2[dyy2dy)y(hy
3

2
1

0
 

 E(Z) = E(XY) = E(X)E(Y) = (4) )3
2( 3

8  
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49/66 X Y  

f(x, y) = 
                               y   x,0
                          1yx0   2    

X, Y 

E(XY) = dxdy)2(xydxdy)y,x(fxy
y

0

1

0
 

 = 
1

0
[ 2x y ] 0x

yx  dy = 
1

0

3y  dy = [ 4
y4

 ] 0y
1y  = 4

1  

E(X) = dxdy)2(xdxdy)y,x(fy
y

0

1

0
 

 = 
1

0
[ 2x  ] 0x

yx  dy = 
1

0
 2y  dy = [ 3

y3
 ] 0y

1y  = 3
1  

E(Y) = dxdy)2(ydxdy)y,x(fy
y

0

1

0
 

 = 
1

0
[ 2xy ] 0x

yx  dy = 
1

0
 2 2y  dy = [ 3

y2 3
 ] 0y

1y  = 3
2  

36
1

36
89)3

2)(3
1(4

1)Y(E)X(E)XY(EXY   

X Y 36
1  
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2.9.4 X Y  
2

bYaX  = 2
X

2a  + 2
Y

2b  + 2ab XY  

 

 

X Y  
2

bYaX  = 2
Y

22
X

2 ba  
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 1  

X Y  
2
X  = 4 2

Y  = 2 
2
Z Z = 2X – 3Y – 3 

2
Z

2
Y

22
X

22
Y3X2

2
3Y3X2 )3(2  

 = (4)(4) + (9)(2) 

 = 16 + 18 

 = 24 

 

 2 

X Y  
2
X  = 2, 2

Y  = 3 XY = –1  
2
Z Z = 3X – 4Y + 5 

 2
Z 2

Y)4(X3
2

Y4X3
2

5Y4X3  

 XY
2
Y

22
X

2 )4)(3(2)4(3  
 = (9)(2) + (16)(3) + 2(2)(–4)(–1)  

 = 18 + 48 + 16 

 = 82 
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(Uniform Distribution) 

1 k  

 

 1 H, T  

1 1, 2, 3, 4, 5, 6 

  

 

 1. X  k  

 X = 1x , 2x , ... , kx   

 2. P(X = x) x 

 X  

 f(x ; k) = k
1  x = 1x , 2x , ... , kx  

3.1.1 X  

 = 
k

1i
ixk

1   
k

1i

2
i

2 )x(k
1  

k

1i

2
i

2 xk
1  – 2  
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3.1.1  1 1  

X =  = 0, 1  

X  

f(x ; 2) = 2
1  x = 0, 1 

 = 2
1 (0 + 1) = 0.5 

2 = 2
1 ( 22 )5.01()5.00( ) = 0.25 

3.1.2  1 1  

X  = 1, 2, ... , 6  

X  

f(x ; 6) = 6
1  x = 1, 2, 3, 4, 5, 6 

3.1.3  1 1 X 

 

 2 X 

  = 6
1 (1 + 2 + 3 + 4 + 5 + 6) = 3.5 

2 = 
6
1 ( 222 )5.33()5.32()5.31(  

        + 222 )5.36()5.35()5.34( ) 

 = 12
35  
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(Bernoulli Distribution) 

1 2  

 

1.  1 2 H, T 

 P(H) = 0.5, P(T) = 0.5 

2.  1 ,  

 P( ) = 0.5, P( ) = 0.5 

3. 4  6  

 1 ,  

 P( ) = 0.4, P( ) = 0.6 
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1. 1  

2. 1 2  

  (success)  (failure) 

3. p  

4. q p + q = 1  

X  

 1  

  X = 1  

  X = 0 

 X = 0, 1 

5. P(X = 0) = P( ) = q 

 P(X = 1) = P( ) = p 
 

X  

X  

f(x) = P(X = x) = xp x1q  x = 0, 1 

X  
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3.2.1  

 2  

 = p 2 = pq 

  = E(x) 

 = 
x

x f(x) 

 = (0)f(0) + (1)f(1) 

 = p 

 2 = 
x

2)x( f(x) 

 = (0 – p)2f(0) + (1 – p)2f(1) 

 = 2p q + 2q p 

 = pq(q + p) 

 = pq 

 2 = E( 2X ) – 2  

 = 
x

2x f(x) – 2p  

 = ( 20 )f(0) + ( 21 )f(1) – 2p  

 = p – 2p  

 = p(1 – p) 

 = pq 
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 4  6  

1 ,  

P( ) = 0.4, P( ) = 0.6 

 X =  

 X = 0, 1 

 f(x) = x1x )6.0()4.0(  x = 0, 1 

  = 0.4 

 2 = (0.4)(0.6) = 0.24 
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(Binomial Distribution) 

 (binomial experiment)  

 

1. 1 2  

  (success)  (failure) 

2. p  

3. q p + q = 1  

4.  

5. n  

X 

n  

X = 0, 1, 2, 3, ... , n 

X  
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4  

100  80 20  

1  
 

1. 1 2  

   (S) 

   (F) 

2. p = 0.2 

3. q = 0.8 

 p + q = 1  

4.  

5. 4  

X =  

X = 0, 1, 2, ... , 4 

2301286 PROB/STAT 1 

PROB/STAT  62 

132 

 

1  2  

 S  F 

P(S) = p = 0.2 P(F) = q = 1 – p = 0.8 

 = { SSSS, SSSF, ... , FFFF } 

X =  = 0, 1, 2, 3, 4 

P(SSSF) = (0.2)(0.2)(0.2)(0.8) 

P(SSFS) = (0.2)(0.2)(0.8)(0.2) 

P(SFSS) = (0.2)(0.8)(0.2)(0.2) 

P(FSSS) = (0.8)(0.2)(0.2)(0.2) 

 

P(SSSF) = P(SSFS) = P(SFSS) = P(FSSS) = )8.0()2.0( 3  

P(X = 3) = P({ SSSF, SSFS, SFSS, FSSS }) = !1!3
!4 )8.0()2.0( 3  

 

 

P(X = x) = 4!
x! (4 x)!

x 4 x(0.2) (0.8)  x = 0, 1, 2, 3, 4 
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 n  

= p = q 

1  

 

X =   

X =  

X = 0, 1, 2, ... , n 

 = { SSS...S, SSS...SF, ... , FFF...F } 

X =   

 = 0, 1, 2, 3, 4, ... , n 

P(SSSFFFFF...F) = 3n3qp  

P(SSFSFFFF...F) = 3n3qp  

 : 

P(FFFFF...FSSS) = 3n3qp  

P(X = 3)  

 = P({ SSSFFFFF...F, SSFSFFFF...F, ... , FFFFF..FSSS }) 

 = )!3n(!3
!n 3n3qp  

P(X = x) = )!xn(!x
!n  xp  xnq   

x = 0, 1, 2, 3, ... , n 
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P(X = x) = b(x ; n, p) = xnxqpx
n  = xnx )p1(px

n

x = 0, 1, 2, ... , n 

 

3.3.1  

 X = 0, 1, 2, ... , n b(x ; n, p)  

   = np 

 2 = npq 

 

1  

4  

1 5  n = 5  

  

p = 5
1  = 0.2  

X =  = 0, 1, 2, 3, 4, 5 

P(X = x) = b(x ; 5, 0.2) = x5x )8.0()2.0(x
5  

x = 0, 1, 2, 3, 4, 5 

P(X = 0) = 0.3277 

P(X  3) = ?  
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1 

1 
r

0x
 b(x ; n, p) 

 

P(X  r) = B(r ; n, p) = 
r

0x
 b(x ; n, p) = 

r

0x

xnx qpx
n  

n = 5, r = 3, p = 0.2  

P(X  3) = 
3

0x
b(x ; 5, 0.2) 

p
n r 0.05 0.10 0.15 0.20 0.25 0.30
5 0 0.7738 0.5905 0.4437 0.3277 0.2373 0.1681

1 0.9774 0.9185 0.8352 0.7373 0.6328 0.5282
2 0.9988 0.9914 0.9734 0.9421 0.8965 0.8369
3 1.0000 0.9995 0.9978 0.9933 0.9844 0.9692
4 1.0000 1.0000 0.9999 0.9997 0.9990 0.9976
5 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

1. n = 5 

2. n = 5 r = 3 

3. p = 0.2 0.9933 

P(X  3) = 
3

0x
b(x ; 5, 0.2) = 0.9933 

 7373.0)0.2,5;x(b
1

0x
 

 9844.0)0.25,5;x(b
3

0x
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9/87 

20% 

 

20 

 

 

 p = 0.20 

20  

n = 20 

X =  = 0, 1, 2, ... , 20 

P(X = x) = b(x ; 20, 0.2)  

 = x20x )2.01()2.0(x
20  

 = x20x )8.0()2.0(x
20  x = 0, 1, 2, ... , 20 

 

 = P(X  11)  

 = 
20

11x
 b(x ; 20, 0.2) 

 = 1 – 
10

0x
 b(x ; 20, 0.2) 

 = 1 – 0.9994 = 0.0006 
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8/87 75% 

3 5  

  p =  = 0.25 

5 n = 5 

X =   

X = 0, 1, 2, ... , 5 

P(X = x) = b(x ; 5, 0.25) = x5x )25.01()25.0(x
5  

 = x5x )75.0()25.0(x
5  x = 0, 1, 2, ... , 5 

3 

5  = P(X  3)  

P(X  3) = 
5

3x
 b(x ; 5, 0.25) 

 = 1 – 
2

0x
 b(x ; 5, 0.25)  

 = 1 – 0.8965  

 = 0.1035 
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(Geometric Distribution) 

1 1  

6 

X = 6 

X = 1, 2, 3, ... 

P(X = 1) = 6
1 , P(X = 2) = (6

5 )(6
1 ), P(X = 3) = (6

5 )(6
5 )(6

1 ) 

P(X = x) = (6
5 ) 1x (6

1 ) x = 1, 2, 3, ...  

2 5% 

1  

 

 

X =  

X = 1, 2, 3, ... 

P(X = 1) = 0.05 

P(X = 2) = (0.95)(0.05) 

P(X = 3) = (0.95)(0.95)(0.05) 

P(X = x) = )05.0()95.0( 1x  x = 1, 2, 3, ... 
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1. 1 2  

  (success)   (failure) 

2. p  

3. q p + q = 1  

4.  

5.    

X 

 

X = 1, 2, 3, ...  

3.4.1 X   

X  

g(x ; p) = p 1xq  x = 1, 2, 3, ... 

3.4.1 X   

 = p
1  2 = 2p

q  
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54/91 

0.7 

  

 1.  

 2. 3 

 3. 4 

 

 

 p = 0.7 

X =  

X = 1, 2, 3, ...  

 

g(x ; 0.7) = 1x)3.0)(7.0(  x = 1, 2, 3, ... 

1.  

 = P(X = 1)  

 = 0.7 
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2. 

3 

 = P(X = 3)  

 = g(3 ; 0.7)  

 = 13)3.0)(7.0(  

 = 0.0630 
 

3. 4  

 = P(X  3)  

 = 
3

1x
g(x ; 0.7)  

 = 11)3.0)(7.0(  + 12)3.0)(7.0(  + 13)3.0)(7.0(  

 = 0.7000 + 0.2100 + 0.0630  

 = 0.9730 
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1. 5 7  

5  

X =  = 0, 1, 2, 3, 4, 5 

3  = P(X = 3) = 
     

5 7
3 2

12
5

  

2. 10 8  

6  

X =  = 0, 1, 2, 3, 4, 5, 6 

4 = P(X = 4) = 
6

18
2
8

4
10

 

3. 20 6  

3  

X =  = 0, 1, 2, 3 

2  

 = P(X = 2) = 
3

20
1

14
2
6
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1. N 2  

2. k  

    (success) 

3. N – k  

    (failure) 

4. n  

   X  

   X  { 0, 1, 2, 3, ... , n} 

3.7.1 X   

P(X = x) = h(x ; N, n, k) = 
n
N

xn
kN

x
k

  

x  { 0, 1, 2, 3, ... , n} 

  x max{0, n – (N – k)} 

       x min{n, k} 

3.7.1 X  

 = N
nk   

2 = )N
k1(N

kn1N
nN  
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31/89  

10 3  

4  

 . 4  

 . 2  

4 10  

N = 10  

 

 k = 3  

n = 4  

X =  = 0, 1, 2, 3  

 

f(x) = P(X = x) = h(x ; 10, 4, 3) = 

4
10

x4
7

x
3

       x = 0, 1, 2, 3 

. 4  = P(X = 0) 

 = h(0 ; 10, 4, 3)  

 = 
4

10
4
7

0
3

 = 1667.06
1

210
35  
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. 2  

 = P(X  2)  

 = P(X = 0) + P(X = 1) + P(X = 2) 

 = h(0 ; 10, 4, 3) + h(1 ; 10, 4, 3) + h(2 ; 10, 4, 3) 

 = 
4

10
4
7

0
3

 + 
4

10
3
7

1
3

 + 
4

10
2
7

2
3

  

 = 210
63

210
105

210
35  

 = 210
203  

 = 0.9667 
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 1000 50  

950  3  

X =  

X = 0, 1, 2, 3 

X  

 = P(X = 2)  

= 
3

1000
2

50
1

950
 = 0.007003496482454 

 

 1.  

2. Mathcad  

 

 

 

 

 

c n r( ) n
r n r( )

c 950 1( ) c 50 2( )
c 1000 3( )

4655
664668

4655
664668

0.007003496482454
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1  3  

3  

 
 

 

P( ) = 1000
50  = 0.05 

 

  

P( ) = 999
50  999

49   0.05 

 

 

P( ) = 998
48  998

49  998
50   0.05 

 

0.05 
 

X = 0, 1, 2, 3, 4, 5  

p = 0.05 

P(X = 2) = b(2, 5, 0.05) 

 = 2
3 2)05.0( (0.95) 

 = 0.007125 
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n N  

 
 

  

 
 

 h(x ; N, n, k) = 
n
N

xn
kN

x
k

 

b(x ; n, p) = xnx )p1(px
n   

p = N
k  

 

 

h(x ; N, n, k) = 
n
N

xn
kN

x
k

  b(x ; n, p) = xnx )p1(px
n  
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32/89 10000 

4000 

15 

7  

15  

10000  

N = 10000  

  

 k = 6000  

n = 15  

X =  

 = 0, 1, 2, 3, ... , 15 

 

f(x) = P(X = x)  

= h(x ; 10000, 15, 6000)  

= 
15

10000
x15

4000
x

6000
          x = 0, 1, 2, ... , 15 
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(N = 10000) 

(n = 15) 

 h(x ; 10000, 15, 6000)  

b(x ; n, p) n = 15 

p = 6.010000
6000

N
k  

 

7  

 = P(X  7)  

 = 
7

0x
h(x ; 10000, 15, 6000) 

  
7

0x
b(x ; 15, 0.6)  

 = 0.2131 
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 (Poisson Distribution) 

X 

 

 

 

  

 

 

 

X =  

X =  

X =  

X =  

X =  

X =  
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1. 

 

 
 

2. 

 
 

3. 
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3.8.1 X 

   
 

 X  

 p(x ; ) 

 

 
 

3.8.1  

 X 

p(x ; ) = !x
e x

 x = 0, 1, 2, 3, ... 
 

 

 
 

3.8.2 

 p(x ; )  
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39/90 

3 

5  

X =   

 X = 0, 1, 2, 3, .... 

 = 3  

X  = 3  

 

 f(x) = p(x ; 3) = !x
3e x3

 ; x = 0, 1, 2, ... 

5  

 = P(X = 5)  

 = p(5 ; 3) 

 = !5
3e 53

  

 = 0.1008 

 5  
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2   

P(X  r) = P(r ; ) = 
r

0x
p(x ; ) 

 0.1 18.0  
5

0x
p(x ; 2) 

6

0x
p(x ; 2) 

 1.  = 2                   ... (1) 

 2. r = 5        ... (2) 

 3.  = 0.9834 
5

0x
p(x ; 2) = 0.9834  

r

1.0 1.5 (1)

2.0

2.5 3.0 3.5 4.0 4.5 5.0

0 0.3679 0.2231 0.1353 0.0821 0.0498 0.0302 0.0183 0.0111 0.0067
1 0.7358 0.5578 0.4060 0.2873 0.1991 0.1359 0.0916 0.0611 0.0404
2 0.9197 0.8088 0.6767 0.5438 0.4232 0.3208 0.2381 0.1736 0.1247
3 0.9810 0.9344 0.8571 0.7576 0.6472 0.5366 0.4335 0.3423 0.2650
4 0.9963 0.9814 0.9473 0.8912 0.8153 0.7254 0.6288 0.5321 0.4405

(2) 5 0.9994 0.9955 0.9834 0.9580 0.9161 0.8576 0.7851 0.7029 0.6160
6 0.9999 0.9991 0.9955 0.9858 0.9665 0.9347 0.8893 0.8311 0.7622

6

0x
p(x ; 2) = 0.9955 
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42/90 

5  

 . 5  

 .  

X =  

 X = 0, 1, 2, 3, ...  

X  = 5  

 

f(x) = p(x ; 5) = !x
5e x5

 ; x = 0, 1, 2, ... 

.  

5  = P(X  6) 

 = 
6x

p(x ; 5) = 1 – 
5

0x
p(x ; 5) 

 = 1 – 0.6160 = 0.3840 

.  

 = P(X = 0)  

 = 0067.0!0
5e 05
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41/90 

6 

 

 . 4  

 .  6 8  

 

X = 

 

X = 0, 1, 2, 3, ...  

 = 6  

X   = 6  

 

f(x) = p(x ; 6) = !x
6e x6

 ; x = 0, 1, 2, ... 

. 4  

 = P(X  3) 

 = 
3

0x
p(x ; 6) 

 = 0.1512 
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.  6 8  

 = P(6  X  8) 

 = 
8

6x
p(x ; 6)  

 = 
8

0x
p(x ; 6) – 

5

0x
p(x ; 6)  

 = 0.8472 – 0.4457 

 = 0.4015 
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3.8.3  

X b(x ; n, p)  

n , 0p   = np  

  

p(x ; ) 
 

b(x ; n, p) = xn)p1(xpx
n   

              p(x ; )  

             = !x
e x
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47/91 0.006% 

3 

 

 

 

 

0.006% 

 

  p = 0.00006  

n = 10000  

X =  

X = 0, 1, 2, 3, ... , 10000 

 X   

b(x ; 10000, 0.00006)  
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n = 10000  

 p = 0.00006  

  

b(x ; 10000, 0.00006)  

 = np = 10000(0.00006) = 0.6  

p(x ; 0.6) = !x
)6.0(e x6.0

 

x = 0, 1, 2, 3, ... 
 

3 

 

 = P(X  4)  

 = 1 – P(X  3)  

 = 1 – 
3

0x
b(x ; 10000, 0.00006)  

  1 – 
3

0x
p(x ; 0.6)  

 = 1 – 0.9966  

 = 0.0034 
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  h(x ; N, n, k) = 
n
N

xn
kN

x
k

 

N  n N 

 b(x ; n, p) = xnx )p1(px
n  

p = N
k  

  

h(x ; N, n, k) = 
n
N

xn
kN

x
k

  b(x ; n, p) = xnx )p1(px
n  
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 b(x ; n, p) = xnx )p1(px
n  n , 0p ,  = np 

  p(x ; ) = !x
e x

 

  

b(x ; n, p) = xnx )p1(px
n   p(x ; ) = !x

e x
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X b(x ; n , p) n 

b(x ; n , p) 1 3 

n p 0 1 n(z ; 

0 , 1) b(x ; n , p) n 

 

4.3.1 X  = np 
2  = npq n 

Z = X np
npq

 n(z ; 0 , 1)  

n p  1
2  

b(x ; n , p) b(x ; n , p) 

n p 0 1  

n(z ; 0 , 1)  

n = 15 , p = 0.4 , b(4 ; 15 , 0.4) = 0.1268  

n(z ; 0 , 1) b(4 ; 15 , 0.4)  

z x = 3.5 x = 4.5 z = X np
npq
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P(3.5  X  4.5)  

= P( 3.5 (15)(0.4)
15(0.4)(0.6)

  Z  4.5 (15)(0.4)
15(0.4)(0.6)

) 

= P(–1.32  Z  –0.79) 

= P(Z  –0.79) – P(Z  –1.32) 

= 0.2148 – 0.0934  

= 0.1214 

n 15 p = 0.4 0 1  

n(z ; 0 , 1) P(X = 4) = 0.1210 

0.1268  

P(7  X  9) X 

b(x ; 15 , 0.4)  

P(7  X  9) = 
9

x = 0
b(x ; 15 , 0.4) – 

6

x = 0
b(x ; 15 , 0.4)  

= 0.9662 – 0.6098  

= 0.3564 
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n(z ; 0 , 1)   

P(7  X  9) = P(6.5  X  9.5) 

= P( 6.5 (15)(0.4)
15(0.4)(0.6)

  Z  9.5 (15)(0.4)
15(0.4)(0.6)

)  

= P(0.26  Z  1.84)  

= P(Z  1.84) – P(Z  0.26) 

= 0.9671 – 0.6026  

= 0.3645 0.3564  

X b(x ; n , p) X 

n(z ; 0 , 1) 

X 

6.5 9.5 

7 9  
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 4.3.1 

10% 100 

13  

 X   

X b(x ; 100 , 0.10)  

n = 100 n(z ; 0 , 1) 

P(X  13)  

 = np = 100(0.1) = 10 ,  = npq  = 100(0.1)(0.9)  = 3 

 P(X  13) = P(Z  13.5 10
3 )  

= P(Z  1.17)  

= 1 – P(Z  1.17)  

= 1 – 0.8790  

= 0.121 

x = 13.5 X 14 

X 13             
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4.3.2 200 

4 1 

80 

25 30  

 X  

p p = 1
4  = 0.25 

X  P(X = x) = b(x ; 80 , 0.25) 

P(25  X  30) = 
30

x = 25
b(x ; 80 , 0.25)  

 = np = 80(0.25) = 20,  = npq  = 80(0.25)(0.75)  = 3.87 

P(25  X  30) = P(24.5  X  30.5) 

= P( 24.5 20
3.87   Z  30.5 20

3.87 )  

= P(1.16  Z  2.71) 

= P(Z  2.71) – P(Z  1.16)  

= 0.9966 – 0.8770  

= 0.1196 

80 

25 30  = 0.1196         


