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2 2 4

P x P PP P P P P
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P x P FF P F P F

    

       

    

 اجǸوع x 0 1 2امتغر العشوائي
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 
       
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∫ �ሺ�ሻ�� = �ሺܾ < � < ܽሻ௕௔x 

x

F(x) x 
0.25 0 
0.75 1 

1 2 

ሺ±∞ሻ �ሺ� ൑ �ሻ = ∫ �ሺ�ሻ���
−∞  

�ሺ�ሻ ൒ Ͳ: ∫ �ሺ�ሻ�� = ͳ+∞
−∞  
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     

4 4 4

2 2 2

44 2

2 2

1 1 1 1
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2 4 2
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P x x dx dx xdx
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       
 
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 
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3
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1

6

1 1

6 6

1 1 9 3 12 1
* 3 1

6 2 6 2 4 12
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xdx kdx xdx k dx
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k x k k

     
 

   

            
 

 

   

     
22 2

2

1

1 1

1 1 1 4 1 1 1 1
* * 2 1

6 2 12 6 2 6 2 12 3

x
f x dx x

           
  

 

xF(x)

xxif(x)

   
     

i
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P X x F x

P x x x F x F x

 

   
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x

xi 1 2 3 4 5 6 
Pi 1/6 1/6 1/6 1/6 1/6 1/6 

F(x) 1/6 2/6 3/6 4/6 5/6 6/6 
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x

xi 2 4 6 8 10 12 

pi 1/6 1/6 1/6 1/6 1/6 1/6 

F(x) 1/6 2/6 3/6 4/6 5/6 6/6 

F(x) 
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0,33
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0,67
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2 4 6 8 10 12
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0,20

0,40
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F(x)     
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P X x F x f x dx
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Sup Sup Inf

Inf

x x x

Inf Sup Sup Inf

x

P x x x f x dx f x dx f x dx F x F x
 

         

supx

supx: 

         1

Sup

Sup

x

Sup Sup
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P x x f x dx f x dx f x dx F x

 

 
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2.     1 2 1 2x x F x F x   

3.    0F  
 

4.    1F  

 

    1F f x dx




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5. 

 0 1F x 
 

)52(:

 :   

2 , 1

0, 0,1

ax a x
f x

x

  



  

1. a 

2. 1

2
P x
  
 

3

4
P x
  
 

 

3.  

a

   
1 1

2

0 0

11 3
2

0 0

1 1

1 3
3

f x dx ax dx

x
a x dx a a

  

 
    
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   
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n
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E x x f x dx
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 

 
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x 

xi 0 1 2 وعǸاج 

P(X=x) 1/4 1/2 1/4 1 
x*p(x) 0 1/2 1/2 1 

(x)p2x 0 1/2 1 3/2 

 

 
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       

 
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0
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x
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
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  
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      

  


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ay= ax+b y 

   *E y a E x b 
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     * *

Z ax by

E Z a E x b E y

 

 
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xi 012
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       * * cov *E x y E x E y x y 

cov (xy)

       cov ,x y E x E x y E y    

 cov , 0x y 

  cov , 0x y 
 

  cov , 0x y 
 

x,y  

    E E x E x

 
       2 2 2

0

0
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V c E c E c E c E c E c c



            

     

        

2 2

2 22 2

* * * *

*

V c x E c x E c x E c x cE x

V c x E c x E x c E x E x c V x

          

        

   
   
 
     
   2

0

V x c V x
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 
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

  
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
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n

i i

i

x P x E x

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)57(:
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i
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x
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   


 

 

xi 812162024

pi1/81/63/81/41/12

xi 8 12 16 20 24 المجموع 

pi 0,13 0,17 0,38 0,25 0,08 1,00 

xi*pi 1,00 2,00 6,00 5,00 2,00 16,00 

xi*xi 64 144 256 400 576   

(xi*xi)*pi 8,00 24,00 96,00 100,00 48,00 276,00 
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2.  1P X  
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 
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 
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x
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  
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    

            
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)60(:

دƱ، 10لعƨƦ، يقوǵ ااعب بǂمي ǃهƧǂ الǂǼد مƧǂ ىاحƧƾ ىيسجل الǼتƢئج حيث: إƿا ظوǂ الǂقم الواحƾ خسǂ ي 
 فƢنه ا يǂبح ىا خسǂ. 5اى  4اى  3اى  2، امƢ إƿا ظوƩǂ اأǁقǵƢ 6دƱ إƿا ظوǂ الǂقم 10ىيǂبح 
 الǀي مưل ǁبح الاعب؟ xiأدƱǁ جƾىل التوǃيع ااحتƢǸي لǸǴتغر  .1

 احسب متوسط ǁبح الاعب، هل الǴعƨƦ ي صƢحه؟ .2

3.  :ǵƢقǁاأ ǁل ظووƢǸاحت ǹحيث ا ،ƨد مغشوشǂǼال Ƨǂهǃ ǹا Ǒǂ5-4-3-2-6نفت   ƨىيƢمتس
 ، احسب متوسط ǁبح الاعب ي هǽǀ احƢلƨ؟0.18ىيسƢىي 

 

xi بح الاعبǁ لưمتغر عشوائي م 
 Ʊاǁبإد ǵي: نقوƢǸيع ااحتǃىل التوƾج 

xi -10 0 10 وعǸاج 
pi 1/6 4/6 1/6 1 

  ƣƢحس ǵبح الاعب:نقوǁ متوسط 

�ሺ�ሻ =∑���� = (−ͳͲ ∗ ͳ͸) + (Ͳ ∗ ͳ͸) + (ͳͲ ∗ ͳ͸) = Ͳ 

�ሺ� متوسط ǁبح الاعب = ͸ሻ = �ሺ� = ͷሻ = �ሺ� = Ͷሻ = �ሺ� = ͵ሻ = �ሺ� = ʹሻ = Ͳ.ͳͺ 

 

 

 

 
 د1.8Ʊمتوسط ǁبح الاعب هو 

xi -10 0 10 وعǸاج 
pi 0.1 0.72 0.18 1 

�� = {−ͳͲ, Ͳ, ͳͲ} 

Eሺxሻ =∑xipi = ሺ−ͳͲ ∗ Ͳ.ͳሻ + ሺͲ ∗ Ͳ.͹ʹሻ + ሺͳͲ ∗ Ͳ.ͳͺሻ = ͳ.ͺ 



 
 

 

 

 
 

 
 

 

 

 

 
 

الرابعالفصل   
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 

 5%

 

 

.1

.1.1 

 p qp

qx 1

x                       

 

 

 

 

 

 

1 0 xi 

p q Pi 

� ↝ �ሺͳ, �ሻ 

�ሺ� = �ሻ = �−ଵݍ�݌
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.2.1

 

 

 

.3.1

 حسΏΎ التوقع الريΎضي لتوزيع برنولي:

 بΎستعمΎل جدول برنولي وتطبيق القΎنون نتحصل على: 

 

 

 حسΏΎ التبΎين لتوزيع برنولي:

1 0 xi 

p q Pi 

1 0 xi 

1 0 2
ix 

p q Pi 

Pሺx = Ͳሻ = p଴qଵ−଴ = q Pሺx = ͳሻ = pଵqଵ−ଵ = p 

ሺ�ሻܧ = ∑ �݌�� = ∑ �� ሺݍ�݌ଵ−�ሻ 

ሺ�ሻܧ = ∑ �݌�� = ሺͲ ∗ ሻݍ + ሺͳ ∗ ሻ݌ =  ݌

�ሺ�ሻ = ∑ ��ଶ݌� − ቀ∑ ቁଶ�݌�� = [ሺͲ ∗ ሻݍ + ሺͳ ∗ [ሻ݌ − ଶ݌ = ݌ − ଶ݌ =  ݍ݌

∑ P���=ଵ = ͳ   �� ൒ Ͳ 

p + q =1 

L = μଷ�ଷ 

ଷߤ = ∑ሺ�� − ��݌ሻଷߤ
�=ଵ = ∑ሺ�� − ��݌ሻଷ݌

�=ଵ  

μଷ = ሺͲ − pሻଷq + ሺͳ − pሻଷp = qଷp − pଷq = pqሺqଶ − pଶሻ 

L = μଷ�ଷ = ૛ࢗሺࢗ࢖ − ݍ݌૛ሻ࢖ ∗ ݍ݌√ = ሺࢗ૛ − ݍ݌√૛ሻ࢖  
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F(x)  {Ͳݍͳ � < Ͳ           Ͳ ൑ � < ͳ� ൒ ͳ                        

  

F

p

n 

 

 )61(

nx 

Fn= 2n=3 

Ω = {��, ,ܨ� ,�ܨ  {ܨܨ

1 0 xi 
p q Pi 
1 q F(x) 

K = μସ�ସ 

μସ = ሺͲ − pሻସq + ሺͳ − pሻସp = pସq + qସp K = μସ�ସ = ݍସ݌ + ሻଶݍ݌ሺ݌ସݍ  

�ሺ� ൑ ��ሻ = �ሺ�ሻ 
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Pሺx = Ͳሻ = PሺPPሻ = qଶ Pሺx = ͳሻ = PሺPF, FPሻ = qp + pq = ʹpqPሺx = ʹሻ = PሺFFሻ = pଶ
Ω = {���, ,ܨ�� ,�ܨ� ,ܨܨ� ,��ܨ ,ܨ�ܨ ,�ܨܨ Pሺx {ܨܨܨ = Ͳሻ = PሺPPPሻ = qଷ Pሺx = ͳሻ = PሺPPF, PFP, FPPሻ = ͵pݍଶPሺx = ʹሻ = PሺFFP, PFF, FPFሻ = ͵pଶݍPሺx = ͵ሻ = PሺFFFሻ = pଷ

 

 

 

 

 

p

(1-q) = p

1.  

2. n p

n

n 

 

pሺX = xሻ = ∁��pxqn−x = n!x! ሺn − xሻ! pxqn−x 
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3.  

 )62(

4xip = q = 

1/2

 

 

 

 

 

 

 

 

 

 

 

4 3 2 1 0 xi 

1/16 4/16 6/16 4/16 1/16 pi 

 

Ͳ ൑ Pi ൑ ͳ         

pሺX = xሻ = ∁��pxqn−x = n!x! ሺn − xሻ! pxqn−x 

pሺx = Ͳሻ = ∁ସ଴ (ͳʹ)଴ (ͳʹ)ସ = Ͷ!Ͳ! ሺͶ − Ͳሻ! (ͳʹ)଴ (ͳʹ)ସ = ͳͳ͸ 

pሺx = ͳሻ = ∁ସଵ (ͳʹ)ଵ (ͳʹ)ଷ = Ͷ!ͳ! ሺͶ − ͳሻ! (ͳʹ)ଵ (ͳʹ)ଷ = Ͷͳ͸ 

pሺx = ʹሻ = ∁ସଶ (ͳʹ)ଶ (ͳʹ)ଶ = Ͷ!ʹ! ሺͶ − ʹሻ! (ͳʹ)ଶ (ͳʹ)ଶ = ͸ͳ͸ 

pሺx = ͵ሻ = ∁ସଷ (ͳʹ)ଷ (ͳʹ)ଵ = Ͷ!͵! ሺͶ − ͵ሻ! (ͳʹ)ଷ (ͳʹ)ଵ = Ͷͳ͸ 

pሺx = Ͷሻ = ∁ସସ (ͳʹ)ସ (ͳʹ)଴ = Ͷ!Ͷ! ሺͶ − Ͷሻ! (ͳʹ)ସ (ͳʹ)଴ = ͳͳ͸ 

 ∑ Pi = 1

n

i=1
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� = �ଵ + �ଶ + �ଷ + ⋯ + �� 

 Eሺxiሻ = p 

EሺXሻ = Eሺxଵ + xଶ + xଷ + ⋯ + xnሻ = ∑ Eሺxiሻ = npn
i=ଵ  

�ሺ��ሻ =  ݍ݌

VሺXሻ = Vሺxଵ + xଶ + xଷ + ⋯ + xnሻ = ∑ Vሺxiሻ = npqn
i=ଵ  

 

 )63(

3x

1.  

2.  

3. 

 

L = μଷ�ଷ = ݍ −  ݍ݌݊√݌

K = μସ�ସ = ͳ − ͸ݍ݌݊ݍ݌ + ͵ 
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 xi 0 1 2 3 اجموع

1 1/8 3/8 3/8 1/8 pi 
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59

pሺx = Ͳሻ = ∁ଷ଴ (ͳʹ)଴ (ͳʹ)ଷ = ͵!Ͳ! ሺ͵ − Ͳሻ! (ͳʹ)଴ (ͳʹ)ଷ = ͳͅ
 

pሺx = ͳሻ = ∁ଷଵ (ͳʹ)ଵ (ͳʹ)ଶ = ͵!ͳ! ሺ͵ − ͳሻ! (ͳʹ)ଵ (ͳʹ)ଶ = ͵ͅ
 

pሺx = ʹሻ = ∁ଷଶ (ͳʹ)ଶ (ͳʹ)ଵ = ͵!ʹ! ሺ͵ − ʹሻ! (ͳʹ)ଶ (ͳʹ)ଵ = ͵ͅ
 

pሺx = ͵ሻ = ∁ଷଷ (ͳʹ)ଷ (ͳʹ)଴ = ͵!͵! ሺ͵ − ͵ሻ! (ͳʹ)ଷ (ͳʹ)଴ = ͳͅ
 

ሺ�ሻܧ = ∑ �݌�� = ሺͲ ∗ ͳ/ͺሻ + ሺͳ ∗ ͵/ͺሻ + ሺʹ ∗ ͵/ͺሻ + ሺ͵ ∗ ͳ/ͺሻ = ͵/ʹ 

ሺ�ሻܧ = ݌݊ = ͵ ∗ ͳʹ = ͵ʹ
 

�ሺ�ሻ = ∑ ��ଶ݌� − ቀ∑ ቁଶ�݌�� = [(Ͳଶ ∗ ͳͅ) + (ͳଶ ∗ ͵ͅ) + (ʹଶ ∗ ͵ͅ) + (͵ଶ ∗ ͳͅ)] − (͵ʹ)ଶ = Ͳ.͹ͷ 

�ሺ�ሻ = ݍ݌݊ = ͵ ∗ ͳ ∗ʹ ͳʹ = Ͷ͵ = Ͳ.͹ͷ 
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n = 9      xi= 

 

 

 

 

 

 

 

 

 

 : 

):65( 

60.3

1. 

2. 

P= 0.3q=0.7

  
 

 

pሺx = ʹሻ = ∁ଽଶ (ͳʹ)ଶ (ͳʹ)଻ = ͻ!ʹ! ሺͻ − ʹሻ! (ͳʹ)ଶ (ͳʹ)଻ = Ͳ.Ͳ͹ 

pሺx = ͵ሻ = ∁ଽଷ (ͳʹ)ଷ (ͳʹ)଺ = ͻ!͵! ሺͻ − ͵ሻ! (ͳʹ)ଷ (ͳʹ)଺ = Ͳ.ͳ͸ 

pሺx = Ͷሻ = ∁ଽସ (ͳʹ)ସ (ͳʹ)ହ = ͻ!͵! ሺͻ − Ͷሻ! (ͳʹ)ସ (ͳʹ)ହ = Ͳ.ʹͶ 

pሺx = ͷሻ = ∁ଽହ (ͳʹ)ହ (ͳʹ)ସ = ͻ!͵! ሺͻ − ͷሻ! (ͳʹ)ହ (ͳʹ)ସ = Ͳ.ʹͶ 

�ሺʹ ൑ � ൑ ͷሻ = �ሺ� = ʹሻ + �ሺ� = ͵ሻ + �ሺ� = Ͷሻ + �ሺ� = ͷሻ 

�ሺʹ ൑ � ൑ ͷሻ = Ͳ.Ͳ͹ + Ͳ.ͳ͸ + Ͳ.ʹͶ + Ͳ.ʹͶ = Ͳ.͹ʹ 

pሺX = xሻ = ∁��pxqn−x = n!x! ሺn − xሻ! pxqn−x 

pሺx = Ͳሻ = ∁଺଴ሺͲ.͵ሻ଴ሺͲ.͹ሻ଺ = ͸!Ͳ! ሺ͸ − Ͳሻ! ሺͲ.͵ሻ଴ሺͲ.͹ሻ଺ = Ͳ.ͳͳ͹ 
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 xi 0 1 2 3 4 5 6 اجموع

1 0.0007 0.011 0.058 0.185 0.325 0.303 0.117 pi 

 

 

Simon Poisson 

n

pሺx = ͳሻ = ∁଺ଵሺͲ.͵ሻଵሺͲ.͹ሻହ = ͸!ͳ! ሺ͸ − ͳሻ! ሺͲ.͵ሻଵሺͲ.͹ሻହ = Ͳ.͵Ͳ͵ 

pሺx = ʹሻ = ∁଺ଶሺͲ.͵ሻଶሺͲ.͹ሻସ = ͸!ʹ! ሺ͸ − ʹሻ! ሺͲ.͵ሻଶሺͲ.͹ሻସ = Ͳ.͵ʹͷ 

pሺx = ͵ሻ = ∁଺ଷሺͲ.͵ሻଷሺͲ.͹ሻଷ = ͸!͵! ሺ͸ − ͵ሻ! ሺͲ.͵ሻଷሺͲ.͹ሻଷ = Ͳ.ͳͺͷ 

pሺx = Ͷሻ = ∁଺ସሺͲ.͵ሻସሺͲ.͹ሻଶ = ͸!Ͷ! ሺ͸ − Ͷሻ! ሺͲ.͵ሻସሺͲ.͹ሻଶ = Ͳ.Ͳͷͺ 

pሺx = ͸ሻ = ∁଺଺ሺͲ.͵ሻ଺ሺͲ.͹ሻ଴ = ͸!͸! ሺ͸ − ͸ሻ! ሺͲ.͵ሻ଺ሺͲ.͹ሻ଴ = Ͳ.ͲͲͲ͹ 

pሺx = ͷሻ = ∁଺ହሺͲ.͵ሻହሺͲ.͹ሻଵ = ͸!ͷ! ሺ͸ − ͷሻ! ሺͲ.͵ሻହሺͲ.͹ሻଵ = Ͳ.Ͳͳͳ 

ሺ�ሻܧ = ݌݊ = ͸ ∗ Ͳ.͵ = ͳ.ͺ �ሺ�ሻ = ݍ݌݊ = ͸ ∗ Ͳ.͵ ∗ Ͳ.͹ = ͳ.ʹ͸ 
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1.  

2.  

 

x

P(X=x)x

ee = 2.718 

 

 

 

 

 

(66) :

xi 

 

 

 

�ሺ� = �ሻ = !��ߣ�−݁  

∑ ���
�=ଵ = ͳ 

ሺ�ሻܧ = �ሺ�ሻ = Ͳ ߣ ൑ �� ൑ ͳ 

�ሺ�, ሻߣ = �ሺʹ,ͳሻ , � (͵, ͳʹ ) , �ሺʹ, Ͳ.͹ሻ 

�ሺ�, ሻߣ = �ሺʹ,ͳሻ = !��ߣ�−݁ = ݁−ଵ ∗ ͳଶʹ! = Ͳ.ͳͺ 

�ሺ�, ሻߣ = � (͵, ͳʹ) = !��ߣ�−݁ = ݁−ଵଶ ∗ ͳʹଷ͵! = Ͳ.ͳͲ 

� = ͵ + ͳߣ L = ͳ√λ 

 ߣ
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3%

100

1.  

2.  

3.  

 

1. n>30

1. P<0.01  

2. np<5

�ሺ�, ሻߣ = �ሺʹ,Ͳ.͹ሻ = !��ߣ�−݁ = ݁−଴.଻Ͳ.͹ଶʹ! = Ͳ.ͳʹ 

ሺ�ሻܧ = �ሺ�ሻ = ߣ = ݌݊ = ͳͲͲ ∗ Ͳ.Ͳ͵ = ͵ 

�ሺ�, ሻߣ = �ሺͳ,͵ሻ = !��ߣ�−݁ = ݁−ଷ͵ଵͳ! = Ͳ.ͳͶͻ 

�ሺ�, ሻߣ = �ሺʹ,͵ሻ = !��ߣ�−݁ = ݁−ଷ͵ଶʹ! = Ͳ.ʹʹ 

�ሺ�, ሻߣ = �ሺͶ,͵ሻ = !��ߣ�−݁ = ݁−ଷ͵ସͶ! = Ͳ.ͳ͸ 

∞ 
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 )86( 

1000

t0.002

x

 n=1000  (n>30)   P=0.002 (P<0.01)      np=2 (np<5) 

 

)96( 

1010%

: 

 

 

 

�ሺ� = ͵ሻ = ݁−ଶʹଷ͵! = Ͳ.ͳͺ 

ሺ�ሻܧ = �ሺ�ሻ = ߣ = ݌݊ = ͳͲ ∗ Ͳ.ͳ = ͳ  
�ሺ�, ሻߣ = �ሺʹ,ͳሻ = !��ߣ�−݁ = ݁−ଵͳଶʹ! = Ͳ.ͳͺ 

PሺX = xሻ = ∁��pxqn−x = n!x! ሺn − xሻ! pxqn−x 

Pሺx, n, pሻ = Pሺʹ,ͳͲ,Ͳ.ͳሻ = ∁ଵ଴ଶ  Ͳ.ͳଶͲ.ͻଵ଴−ଶ = ͳͲ!ʹ! ሺͳͲ − ʹሻ! Ͳ.ͳଶ Ͳ.ͻ଼ = Ͳ.ͳͻ 
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NM

(N-M) .Δصالح Εوحدا 

M  

n 

 

xi= (0,1,2,…k)

 

 

Xiϵ[MaxሺͲ, n − Nqሻ, Minሺn, Npሻ] 

�� ൒ ૙ ∑ ���
�=૚ = ૚ 

�ሺ� = ��ሻ = �ࡹ∁ �ࡺ∁�−�ࡹ−ࡺ∁ �ࡺ∁  �ࡹ∁   

P = ƨاحاات اموافق
ƨاحاات اممكن

= MN  ሺͳ − Pሻ = q = ͳ − MN = ܰ − ܰܯ  

� ↝ ℋሺܰ, ,ܯ ݊ሻ 

� 
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   E(x)=np 

    

)70( 

47  

4xi

VሺXሻ = npq (N − nN − ͳ) 

P = ƨاحاات اموافق
ƨاحاات اممكن

= MN = Ͷͳͳ 

ሺͳ − Pሻ = q = ͳ − MN = ͳͳ − Ͷͳͳ = ͹ͳͳ Xiϵ[MaxሺͲ, n − Nqሻ, Minሺn, Npሻ] 

Xiϵ[MaxሺͲ,Ͷ − ͹ሻ, MinሺͶ,Ͷሻ] ⇒ [MaxሺͲ, −͵ሻ, MinሺͶ,Ͷሻ] ⇒ {Ͳ,Ͷ} 

�ሺ� = ��ሻ = ∁୑x ∁୒−୑n−x∁୒n = ∁��� ∁���−�∁��  

PሺX = Ͳሻ = ∁ସ଴∁ଵଵ−ସସ−଴∁ଵଵସ = Ͳ.ͳͲ͸ PሺX = ͳሻ = ∁ସଵ∁ଵଵ−ସସ−ଵ∁ଵଵସ = Ͳ.ͶʹͶ 

PሺX = ʹሻ = ∁ସଶ∁ଵଵ−ସସ−ଶ∁ଵଵସ = Ͳ.͵ͺͲ PሺX = ͵ሻ = ∁ସଷ∁ଵଵ−ସସ−ଷ∁ଵଵସ = Ͳ.ͲͺͶ 

PሺX = Ͷሻ = ∁ସସ∁ଵଵ−ସସ−ସ∁ଵଵସ = Ͳ.ͲͲ͵ 



78 

 

   E(x)=np= 4*4/11=1.45

   

x

�ሺ� = �ሻ = ݂ሺ�ሻ = { ͳ݊     � ∈ ��  Ͳ     ��݊݊݋           

  

)71(

1010-1x

43210xi

10.0030.0840.3800.4240.106Pi

VሺXሻ = npq (N − nN − ͳ) = Ͷ ∗ ( Ͷͳͳ) ( ͹ͳͳ) (ͳͳ − Ͷͳͳ − ͳ) = Ͳ.͸͵ 

  ͳ݊ � بΎحتمΎل   قدره    ∈ ݊{ͳ,ʹ,͵, … ݊}   

ሺ�ሻܧ = ݊ + ͳʹ  �ሺ�ሻ = ݊ଶ + ͳͳʹ  
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ሺ�ሻܧ = ݊ + ͳʹ = ͳͲ + ͳʹ = ͷ.ͷ 

�ሺ�ሻ = ݊ଶ + ͳͳʹ = ͳͲͲ + ͳͳʹ = ͺ.ʹͷ 

݂ሺ�ሻ = �ሺ� = �ሻ = ͳͳͲ 



 

 

 
 

 

الخامسالفصل   
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Laplace –GaussLaplace 

1780Bernouilli

R

fሺሺxሻ = ͳσ√ʹπ e− ଵଶσ2ሺxi−μሻ2     [ͳ] 
μ ; σ μ  σ 
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1. 

2.  

3.  

4.  

5. 

 

6. 

 ݂ሺ�ሻ ൒ Ͳ ∫ ݂ሺ�ሻ+∞
−∞ ݀ሺ�ሻ = ͳ 

μ �ଶ �� ↝ �ሺߤ, �ଶሻ Z� = xi − μσ  
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1 

 

 نضع 

 

� ↝ �ሺ�� = ૙; �� = ૚ሻ

 

gሺሺzሻ = ͳ√ʹπ e−ቀଵଶቁ௓2  

݃ሺ�ሻ ൒ Ͳ ∫ ݃ሺ�ሻ+∞
−∞ ݀ሺ�ሻ = ͳ 

Z� = xi − μσ  Z� = xi − μσ ⇒ �� = σ ∗ �ܼ + μ 

�ሺ��ሻ = �ሺσ ∗ �ܼሻ + �ሺμሻ ⇒ σଶVሺ �ܼሻ = �ଶ ⇒ �ሺ �ܼሻ = ͳ 

�ሺ��ሻ = �ሺσ ∗ �ܼሻ + �ሺμሻ ⇒ σEሺ �ܼሻ + μ ⇒ ሺܧ �ܼሻ = Ͳ 
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 :  )72( مثال

1. 

2. 

3.  

4.  

5.  

 

 

 

 

 

 

  

 

 

 

 

 

 

 

�ሺͲ ≤ ܼ ≤ ͵ሻ �ሺ−Ͳ.8͵ ≤ ܼ ≤ Ͳሻ �ሺ−Ͳ.Ͷ ≤ ܼ ≤ Ͳ.͸ሻ �ሺͲ.͹ͷ ≤ ܼ ≤ ͳ.͵͸ሻ �ሺ−ͳ.ͻ͸ ≤ ܼ ≤ −Ͳ.͹Ͷሻ 
�ሺͲ ≤ ܼ ≤ ͵ሻ 

�ሺ−Ͳ.8͵ ≤ ܼ ≤ Ͳሻ 

�ሺ͵ሻ − �ሺͲሻ = Ͳ.ͻͻ − Ͳ.ͷ = Ͳ.Ͷͻ 

�ሺͲሻ − �ሺ−Ͳ.8͵ሻ = �ሺͲሻ − [ͳ − �ሺͲ.8͵ሻ] = Ͳ.ͷ − ͳ + Ͳ.͹ͻ = Ͳ.ʹͻ 

�ሺ−Ͳ.Ͷ ≤ ܼ ≤ Ͳ.͸ሻ 
�ሺͲ.͸ሻ − �ሺ−Ͳ.Ͷሻ = �ሺͲ.͸ሻ − [ͳ − �ሺͲ.Ͷሻ] = Ͳ.͹ʹ + Ͳ.͸ͷ − ͳ = Ͳ.͵͹ 
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 )37( : 

75 100

55  - 92 

�ሺͲ.͹ͷ ≤ ܼ ≤ ͳ.͵͸ሻ �ሺͳ.͵͸ሻ − �ሺͲ.͹ͷሻ = Ͳ.ͻͳ − Ͳ.͹͹ = Ͳ.ͳͶ 

�ሺ−ͳ.ͻ͸ ≤ ܼ ≤ −Ͳ.͹Ͷሻ �ሺ−Ͳ.͹Ͷሻ − �ሺ−ͳ.ͻ͸ሻ = Ͳ.ͻ͹ − Ͳ.͹͹ = Ͳ.ʹͲ 
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1. 

2. 

 

3. 

X

X 0 1 2       
P 0,25 0,5 0,25       
X 0 1 2 3 4     
P 0,062 0,25 1,5 0,25 0,062     
X 0 1 2 3 4 5 6 7 8 

P 0,004 0,031 0,109 0,209 0,273 0,219 0,109 0,031 0,004 

 

pi

n 

Z� = xi − μσ  

Z = xi − μσ = ͷͷ − ͹ͷͳͲͲ= −ʹ Z = xi − μσ = ͻʹ − ͹ͷͳͲͲ = ͳ.͹ 

Z = X − μσ  

� ↝ �ሺ�, ܼ   ሻ݌ = � − ݍ݌�√݌� ↝ �ሺͲ,ͳሻ 
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n

np

np

n

 )47( 

20 X

P(X=8)  ؟ 

 الحل:

 

⇒ �ሺ−ͳ.ͳʹ ≤ ܼ ≤ −Ͳ.͸͹ሻ = �ሺ−Ͳ.͸͹ሻ − �ሺ−ͳ.ͳʹሻ = �ሺͳ.ͳʹሻ − �ሺͲ.͸͹ሻ ⇒ Ͳ.8͸8͸Ͷ − Ͳ.͹Ͷ8ͷ͹ = Ͳ.ͳʹ

0

0,1

0,2

0,3

0,4

0,5

0,6

1 2 3
0

0,2

0,4

0,6

0,8

1

1,2

1,4

1,6

1 2 3 4 5

0

0,05

0,1

0,15

0,2

0,25

0,3

1 2 3 4 5 6 7 8 9

ߤ = � ݌� =  ݍ݌�√

ߤ = ݌� = ʹͲ ∗ Ͳ.ͷ = ͳͲ � = ݍ݌�√ = √ʹͲ ∗ Ͳ.ͷ ∗ Ͳ.ͷ = ʹ.ʹͶ 

PሺZଵ ≤ Z ≤ Zଶሻ = Pቆ͹.ͷ − np√npq ≤ Z ≤ 8.ͷ − np√npq ቇ = P(͹.ͷ − ͳͲʹ.ʹͶ ≤ Z ≤ 8.ͷ − ͳͲʹ.ʹͶ ) 
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 )57( 

10x

6 3 

 

 

 

Z

PሺX = xሻ = ∁��pxqn−x = n!x! ሺn − xሻ! pxqn−x 

pሺx = ͵ሻ = ∁ଵ଴ଷ ሺͲ.ͷሻଷሺͲ.ͷሻ଻ = ͳͲ!͵! ሺͳͲ − ͵ሻ! ሺͲ.ͷሻଷሺͲ.ͷሻ଻ = Ͳ.ͳͳ͹ 

� ↝ �ሺ�, �, ሻ݌ ⇒ � (�, ͳͲ, ͳʹ) 

pሺx = Ͷሻ = ∁ଵ଴ସ ሺͲ.ͷሻସሺͲ.ͷሻ଺ = ͳͲ!Ͷ! ሺͳͲ − Ͷሻ! ሺͲ.ͷሻସሺͲ.ͷሻ଺ = Ͳ.ʹͲͷ pሺx = ͷሻ = ∁ଵ଴ହ ሺͲ.ͷሻହሺͲ.ͷሻହ = ͳͲ!ͷ! ሺͳͲ − ͷሻ! ሺͲ.ͷሻହሺͲ.ͷሻହ = Ͳ.ʹͶ͸ 

pሺx = ͸ሻ = ∁ଵ଴଺ ሺͲ.ͷሻ଺ሺͲ.ͷሻସ = ͳͲ!͸! ሺͳͲ − ͸ሻ! ሺͲ.ͷሻ଺ሺͲ.ͷሻସ = Ͳ.ʹͲͷ 

�ሺ͵ ≤ � ≤ ͸ሻ = Ͳ.ͳͳ͹ + Ͳ.ʹͲͷ + Ͳ.ʹͶ͸ + Ͳ.ʹͲͷ = Ͳ.͹͹͵ 

Zଵ = xi − μσ = ሺ͵ − Ͳ.ͷሻ − ͷͳ.ͷ8 = −ͳ.ͷ8 

�ሺ͵ ≤ � ≤ ͸ሻ = �ሺ� = ͵ሻ + �ሺ� = Ͷሻ + �ሺ� = ͷሻ + �ሺ� = ͸ሻ 

ߤ = ݌� = ͳͲ ∗ ͳʹ = ͷ � = ݍ݌�√ = √ͳͲ ∗ ͳʹ ∗ ͳʹ = ͳ.ͷ8 

Zଶ = xi − μσ = ሺ͸ + Ͳ.ͷሻ − ͷͳ.ͷ8 = Ͳ.ͻͷ 
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0.773-0.771=0.002 

.3

.1.3 

 

[a,b]

 

xa, b

 

 

 

�ሺ͵ ≤ � ≤ ͸ሻ = �ሺܼଵ ≤ ܼ ≤ ܼଶሻ = �ሺ−ͳ.ͷ8 ≤ ܼ ≤ Ͳ.ͻͷሻ ⇒ �ሺͲ.ͻͷሻ − �ሺ−ͳ.ͷ8ሻ = Ͳ.8ʹ8ͻͶ − [ͳ − �ሺͳ.ͷ8ሻ] = Ͳ.8ʹ8ͻͶ + Ͳ.ͻͶʹͻͷ − ͳ = Ͳ.͹͹ͳ8ͻ 

ߤ = ,  ݌� �ଶ = , ݍ݌� � =           ݍ݌�√

݂ሺ�ሻ = { ͳb − a   ܽ ≤ � ≤ ܾ              Ͳ        si non         
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 f(x)  

xa b

 

 

 

 

.2.3

 

ሺ�ሻܧ = ∫ �݂ሺ�ሻ݀� = ∫ � ͳܾ − ܽ ݀� = ͳܾ − ܽ [�ଶʹ]௔௕+∞
−∞

+∞
−∞  

⇒ ܾଶ − ܽଶʹሺܾ − ܽሻ = ሺܾ − ܽሻሺܾ + ܽሻʹሺܾ − ܽሻ = ܾ + ሺ�ሻܧʹܽ = ܾ + ܽʹ
 

� ↝ ܷሺܽ, ܾሻ 
ሺ�ሻܨ = �ሺ� ≤ �ሻ = ∫݂ሺ�ሻ݀� = ∫ ͳܾ − ܽ ݀� = ͳܾ − ܽ [�]௔��

௔
�

−∞ = � − ܾܽ − ܽ 

Fሺxሻ = { Ͳ                � < ܽ� − ܾܽ − ܽ     ܽ ≤ � ≤ ܾ      ͳ                � > ܾ                 

∫ ݂ሺ�ሻ௕
௔ ݀� = ͳ , ݂ሺ�ሻ ൒ Ͳ

�ሺ�ሻ = ሺ�ଶሻܧ − ሺ�ଶሻܧ ଶ(ሺ�ሻܧ) = ∫ �ଶ݂ሺ�ሻ݀� = ∫ �ଶ ͳܾ − ܽ ݀� = ͳܾ − ܽ [�ଷʹ]௔௕+∞
−∞

+∞
−∞ ⇒ ܾଷ − ܽଷ͵ሺܾ − ܽሻ 
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76

1500

1. 

2. 

x 

�ሺ� > ͹ሻ = ͳ − ሺ͹ሻܨ = ͳ − ( ͹ − Ͳͳʹ − Ͳ) = ͳ − Ͳ.ͷ8͵ = Ͳ.Ͷͳ͹
1500*0.417= 625.5 

77

0-10

 

 

Ͳ ≤ � ≤ ͳʹ 

݂ሺ�ሻ = { ͳͳʹ   Ͳ ≤ � ≤ ͳʹ             Ͳ        si non         

�ሺ�ሻ = ܾଷ − ܽଷ͵ሺܾ − ܽሻ − (ܾ + ܽʹ )ଶ 

�ሺ�ሻ = ሺܾ − ܽሻሺܾଶ + ܽଶ − ʹܾܽሻͳʹሺܾ − ܽሻ = ሺܾ − ܽሻଶͳʹ  

√�ሺ�ሻ = √ሺܾ − ܽሻଶͳʹ = � = ܾ − ܽʹ√͵  

�ሺ� < ͵ሻ, �ሺ� > ͸ሻ, �ሺ͵ ≤ � ≤ 8ሻ 



92 

 

 

 

 

.4

.1.4

TT

X

 

 

 

Ͳ < � < ∞ 

݂ሺ�ሻ = ,��−݁ߣ} � ൒ ͲͲ ,         � < Ͳ 

ሺ�ሻܨ = �ሺ� ≤ �ሻ = ∫ ݂ሺ�ሻ݀� = ∫ �݀��−݁ߣ = [−݁−��]଴��
଴

�
଴ = ͳ − ݁−�� 

�ሺ� < ͵ሻ = ∫ ͳͳͲ݀� = ሺ͵ሻܨ = ͳ͵Ͳଷ
଴  

�ሺ� > ͸ሻ = ∫ ͳͳͲ ݀� = ሺͳͲሻܨ − ሺ͸ሻܨ = ͶͳͲଵ଴
଺  

�ሺ͵ ≤ � ≤ 8ሻ = ∫ ͳͳͲ ݀� = ሺ8ሻܨ − ሺ͵ሻܨ = 8ͳͲ − ͳ͵Ͳ଼
ଷ = ͷͳͲ 

ሺ�ሻܧ = ܾ + ܽʹ = ͳͲ + Ͳʹ = ͷ 

�ሺ�ሻ = ሺܾ − ܽሻଶͳʹ = ሺͳͲ − Ͳሻଶͳʹ = 8.͵͵ 



93 

 

 

 

 

 

78

1/10 

1010 – 20 

 

x

�ሺ� > ͳͲሻ = ∫ ݁− ଵଵ଴�݀� = ͳ − ሺͳͲሻܨ = ݁−ଵ∞
ଵ଴  

 

 

ሺ�ሻܧ = ∫ �݂ሺ�ሻ݀� = ∫ ∞+�݀��−݁ߣ�
଴

+∞
଴  

ܷ = � ⇒ ܷ = ݀� � = ��−݁ߣ ⇒ � = −݁−�� 

�ሺͳͲ ≤ � ≤ ʹͲሻ = ሺʹͲሻܨ − ሺͳͲሻܨ = ሺͳ − ݁−ଶሻ − ሺͳ − ݁−ଵሻ = Ͳ.͵͸ − Ͳ.ͳ͵ͷ = Ͳ.ʹʹ 



 

 

 

 

 

 
 

 

 

 

 
 

تمارين عامة 
 محلولة
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3ABCDABCD

1 2

1 2 3 4

, ,...

1 2

2,2,2,3

9

2 2 2 3 9

!

! !... !

9!
7560

2!2!2!3!

kn n n

n

k

n n n n n

n
P

n n n

P

        



 

 

54

9

n !=5 ! = 5*4*3*2*1= 120 

n ! =4 ! = 4*3*2*1= 24

5 !*4 ! = 2880 

734
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  

   
2

3

!

!

3! 3*2*1
6

3 2 ! 1 !

p

n

n
A

n p

A




  


 

P(n-2) = p(7-2) = P5= 5 !=120 

2

3 5* * 6*120 720p

n n
A P A P  

27

 

 

 

 

   
2 3

27 10

!

!

27! 10!
* * 505440

27 2 10 3 !

p

n

p

n

n
A

n p

A A A




  
 

27 10 

pn p

n
A

 3 2

10* *27 524880p p

n
A n A  
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3 210 *27 729000p

n  

12

3 6 4

1.  

2. 412

1 2

1 2 3

, ,...

1 2

6,4,2.

12

6 4 2 12

!

! !... !

9!
13860

6!4!2!

kn n n

n

k

n n n n

n
P

n n n

P

      



 

 

 

 
     

   

1 2 3

1 2 3

, ,

3

3

4

, , 5,3,1 3

3 9 4

12 3 ! 9!
504

6 1 ! 4 1 ! 2 1 ! 5!3!1!

! 4!
24

! 4 3 !

* * 12096

n n n

n n n

n n n

n

p

n

n n n p

n n

P

n
A A

n p

P A P A

  

  






  

  

   
 

 

 

10374

1) 3 

2) 3 

3) 3 

27 10 

pn pn
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  :
   

4

10

! 10!
5040

! 10 4 !

p

n

n
A A

n p
   

 
 

3

  3 1

7 3
1 4 4

10 10

*
0.125

JJJV A A
P

A A
   

3

         3 1

7 3

2 4 4

10 10

4* *
0.5

A AJJJV VJJJJ JVJJ JJVJ
P

A A

  
   

3:  

         3 1

7 3

3 4 4

10 10

4* *
0.03

A AVVVJ JVVV VJVV VVJV
P

A A

  
  

82333

1) 3 

2)  

 السحب اجموع Nكريات سوداء Rكريات مراء Bكريات بيضاء
2 3 3 8 3 

38 512p
n  

3

     3 3 3

1 2 3
1 3

* * 2 *3 *3
0.12

8

p p p

p p

BBB RRR NNN n n n
P

n n
    

 v J

3 7 10 4 



99 

 

           1 2 1 2 1 2

1 2 3
2 3

2 *3 2 *3 2 *3
0.10

8

p p p

p p

BNN NNB NBN n n n
P

n n

    
    

82333

1) 3 

2)  

 

 السحب اجموع Nكريات سوداء Rكريات مراء Bكريات بيضاء
2 3 3 8 3 

 

 p<n  

   
3

8

! 8!
336

! 8 3 !

p

n

n
A A

n p
   

 

3 

    3 3

1 2 3 3
1 3

8

0.036
p p

n n

p p

n n

RRR NNN A A A A
P

A A A

  
    

 

           

     

1 2 3 4 5 6

1

1 2 2 1 2 1

2 3 3 2 3 2

1 3

8

* * *

* * *
0.107

p p p p p p

n n n n n n

p p

n n

A A A A A ABNN NBN NNB
P

A A

A A A A A A
p

A

  
 

 
 

 

82333
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1) 3 

2)  

 

 

   
3

8

! 8!
56

! ! 3! 8 3 !

p

n

n
c c

p n p
   

 

3 

    3 3

1 2 3 3
1 3

8

0.035
p p

n n

p p

n n

RRR NNN c c c c
P

c c c

  
    

 

    2 1
1 2 3 2

1 3

8

* *
0.107

p p

n n

p p

n n

c cBNN c c
P

c c c
     

85[1 2 3 4 5]3
[1 2 3]

1.  

2.  

3. x

 

 

 

 

 

 السحب اجموع Nكريات سوداء Rكريات مراء Bكريات بيضاء
2 3 3 8 3 
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p
nA

 

p(J) = 5/8*3/7+3/8*5/7= 0.53 

�ሺ�ሻ = الترتيب معامل
ሺܣଷ ଵ ∗ ହଵሻሺͷ͸ሻܣ = ሺͳ + ͳሻ!ሺͳ ∗ ͳሻ! ∗ ͳͷͷ͸ = Ͳ.ͷ͵ 

 

[1 3 5 1 3][2 4 2] 

�ሺ� = Ͳሻ = ሺܣହ ଴ ∗ ଷଶሻሺͷ͸ሻܣ = ͸ͷ͸ 

�ሺ� = ͳሻ =  ሺܣଷ ଵ ∗ ହଵሻሺͷ͸ሻܣ = ሺͳ + ͳሻ!ሺͳ ∗ ͳሻ! ∗ ͵Ͳͷ͸ 

�ሺ� = ʹሻ = ሺܣଷ ଴ ∗ ହଶሻሺͷ͸ሻܣ = ʹͲͷ͸ 

Xi 0 1 2  

Pi 6/56 30/56 20/56 1 

xi*pi 0 30/56 40/56 70/56 
2xi 0 1 4  

*pi 2xi 0 30/56 80/56 110/56 

     

                        70/56 

                                                              0.4=  2)70/56( – 110/56

 

An
p= A8

2= 56 

ሺ�ሻܧ =∑�� ∗  �݌
�ሺ�ሻ =  ∑��ଶ ∗ �݌ − ቀ∑�� ∗ ቁଶ�݌ = Ͳ.Ͷ 
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1.  

2.  

3. [1 2 3 4] 

 p(1) = p(3) = p(5 )= 2x        وp(2)=p(4)=p(6)= x � = ሺͳሻ݌ + ሺʹሻ݌ + ሺ͵ሻ݌ + ሺͶሻ݌ + ሺͷሻ݌ + ሺ͸ሻ݌ = ͳ � = ʹ� + � + ʹ� + � + ʹ� + � = ͳ 

  

    

 

 A 

 

 B 

   C 

54

1.  

2.  

3.  

4.  

ሺͳሻ݌ = ሺ͵ሻ݌ = ሺͷሻ݌ = ʹ� = ͻʹ ݌ሺʹሻ = ሺͶሻ݌ = ሺ͸ሻ݌ = � = ͳͻ 

ሻܣሺ݌ = ሺͳሻ݌ + ሺ͵ሻ݌ + ሺͷሻ݌ = ͸ͻ 

ሻܤሺ݌ = ሺʹሻ݌ + ሺͶሻ݌ + ሺ͸ሻ݌ = ͻ͵ 

ሻܥሺ݌ = ሺͳሻ݌ + ሺʹሻ݌ + ሺ͵ሻ݌ + ሺͶሻ݌ = ͸ͻ 
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7 16   B  50     7
( 50)

16
p x  

5 16    C  60   . 

5
( 60)

16
p x  

4  16   D 75   4
( 75)

16
p x  . 

( ) *
i i

E x x p 

 

59.37 

     . 
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n

n
c c
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   

 
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1 1 1
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1 3
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* * 140
( ) 0.25

560

c c c
p V

c
   

           B 

 2V       : B7B9

B 

3

9
2 3

16

84
( ) 0.15

560

c
p V

c
   

756050xi

14/165/167/16P(X=xi)

756050xi

14/165/167/16P(X=xi)

950/16=59.37 300/16 300/16 350/16 xi*pi 
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1.  

2. 

 

     ( )* ( )* ( )*
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  

  
 

     ( )* ( )* ( )*
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2.  

3.  

4.  
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     
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1.  

2.  

 

 

I. 20050%10

5

1. 

10

2. 

ሺ�ሻܧ = �ሺ�ሻ = ߣ = ʹ 

�ሺ�, ሻߣ = �ሺͲ,ʹሻ = !��ߣ�−݁ = ݁−ଶʹ଴Ͳ! = Ͳ.ͳ͵ 

�ሺ�, ሻߣ = �ሺ� ൒ ͳሻ = ͳ − �ሺ� < ͳሻ = ͳ − �ሺ� = Ͳሻ = ͳ − Ͳ.ͳ͵ = Ͳ.8͹ 
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II. 80

55% 

.135 

.2NP(x>N)=2%

1. .1 

2005

1A100.5)=1P(A 

2A)=0.52(AP

10

 

 

 

 

 

 

 

��~�ሺ�, ሻ݌ = �ሺͷ,Ͳ.ͷሻ 

pሺx = Ͳሻ = ∁ହ଴ (ͳʹ)଴ (ͳʹ)ହ = ͷ!Ͳ! ሺͷ − Ͳሻ! (ͳʹ)଴ (ͳʹ)ହ = Ͳ.Ͳ͵ͳ 

PሺX = xሻ = ∁��pxqn−x = n!x! ሺn − xሻ! pxqn−x 

pሺx = ͳሻ = ∁ହଵ (ͳʹ)ଵ (ͳʹ)ସ = ͷ!ͳ! ሺͷ − ͳሻ! (ͳʹ)ଵ (ͳʹ)ସ = Ͳ.ͳͷ͸ 

pሺx = ʹሻ = ∁ହଶ (ͳʹ)ଶ (ͳʹ)ଷ = ͷ!ʹ! ሺͷ − ʹሻ! (ͳʹ)ଶ (ͳʹ)ଷ = Ͳ.͵ͳ  ͵

pሺx = ͵ሻ = ∁ହଷ (ͳʹ)ଷ (ͳʹ)ଶ = ͷ!͵! ሺͷ − ͵ሻ! (ͳʹ)ଷ (ͳʹ)ଶ = Ͳ.͵ͳ͵ 
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 xi 0 1 2 3 4 5 اجموع

1 0.031 0.156 0.312 0.312 0.156 0.031 pi 

 

.2

 

 

 

 

 

2. 80

B1P(B1)=0.45B2 

P(B2)=0.55

x

n

pሺx = Ͷሻ = ∁ହସ (ͳʹ)ସ (ͳʹ)ଵ = ͷ!Ͷ! ሺͷ − Ͷሻ! (ͳʹ)ସ (ͳʹ)ଵ = Ͳ.ͳͷ͸ 

pሺx = ͷሻ = ∁ହହ (ͳʹ)ହ (ͳʹ)଴ = ͷ!ͷ! ሺͷ − ͷሻ! (ͳʹ)ହ (ͳʹ)଴ = Ͳ.Ͳ͵ͳ 

ሺ�ሻܧ = ݌� = ͷ ∗ Ͳ.ͷ = ʹ.ͷ √�ሺ�ሻ = ݍ݌�√ = √ͷ ∗ Ͳ.ͷ ∗ Ͳ.ͷ = √ͳ.ʹͷ = ͳ.ͳͳ8 

ሺ�ሻܨ =
{   
   Ͳ              � < ͲͲ.Ͳ͵ͳ             Ͳ ≤ � < ͳͲ.ͳ8͹            ͳ ≤ � < ʹͲ.ͷͲͲ           ʹ ≤ � < ͵Ͳ.8ͳ͵           ͵ ≤ � < ͶͲ.ͻ͸ͻ           Ͷ ≤ � < ͷͳ                           ൒ ͷ

 

�~�ሺ�, ;ሻ �~�ሺ8Ͳ݌ Ͳ.ͷͷሻ 
p ≅ q ≅ ͳʹ

 �~�ሺ�݌;  ሻݍ݌�
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 :35

 

 

P(X > N) = 2%

x

04

1. x 

2.  

ሺ�ሻܧ = ݌� = 8Ͳ ∗ Ͳ.ͷͷ = ͶͶ = ሺ�ሻ� ߤ = ݍ݌� = 8Ͳ ∗ Ͳ.ͷͷ ∗ Ͳ.Ͷͷ = ͳͻ.8 = �ଶ 

�~�ሺͶͶ; ͳͻ.8ሻ 

√�ሺ�ሻ = ݍ݌�√ = √ͳͻ.8 = √�ଶ = � = Ͷ.Ͷͷ 

�ሺ� > ͵ͷሻ = � (� − �ߤ > ͵ͷ − �ߤ ) = � (ܼ > ͵ͷ − ͶͶͶ.Ͷͷ ) = �ሺܼ > −ʹ.Ͳʹሻ �ሺ� > ͵ͷሻ = �ሺܼ < ʹ.Ͳʹሻ = Ͳ.ͷ8͹Ͳ͸ 

�ሺ� > �ሻ = Ͳ.Ͳʹ 

� (� − �ߤ > � − �ߤ ) = � (ܼ > � − ͶͶͶ.Ͷͷ ) = Ͳ.Ͳʹ 

⇒ �(ܼ < � − ͶͶͶ.Ͷͷ ) = Ͳ.ͻ8 

⇒ � − ͶͶͶ.Ͷͷ = ʹ.Ͳ͸   ⇒ � = ͶͶ + ͻ.ͳ8ͷ = ͷ͵.ͳ8ͷ ≅ ͷ͵ 

�ሺ� = Ͳሻ;    �ሺ� ൒ ʹሻ       
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3.  

 

n = 80 P=0.16

�ሺ�, ሻߣ = �ሺͲ,Ͷሻ = !��ߣ�−݁ = ݁−ସ ∗ Ͷ଴Ͳ! = Ͳ.Ͳͳ8 

�~�ሺ�,  ሻߣ

Ω = {Ͳ,ͳ,ʹ,͵…∞} 

�ሺ� ൒ ʹሻ = ͳ − �ሺ� < ʹሻ = ͳ − [�ሺ� = Ͳሻ + �ሺ� = ͳሻ] 
�ሺ�, ሻߣ = �ሺͳ,Ͷሻ = !��ߣ�−݁ = ݁−ସ ∗ Ͷଵͳ! = Ͳ.Ͳ͹͵ 

�ሺ� ൒ ʹሻ = ͳ − [�ሺ� = Ͳሻ + �ሺ� = ͳሻ] = ͳ − ሺͲ.Ͳͳ8 + Ͳ.Ͳ͹͵ሻ = Ͳ.ͻͲͻ 

√�ሺ�ሻ = ߣ√ = √Ͷ = ʹ 

ሺ�ሻܧ = ݌� = 8Ͳ ∗ Ͳ.ͳ͸ = ͳʹ.8 

σ = ݍ݌�√ = √8Ͳ ∗ Ͳ.ͳ͸ ∗ Ͳ.8Ͷ = ͵.ʹ͹ͻ 

ܼ = � − �ߤ = � − ݍ݌�√݌�  
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0.5

 

 

 

 

 

1%

30

 

 

 

 

n30

�ሺ� = ʹͲሻ = �ሺʹͲ − Ͳ.ͷ ≤ � ≤ ʹͲ + Ͳ.ͷሻ = �ሺͳͻ.ͷ ≤ � ≤ ʹͲ.ͷሻ 
�ሺ� = ʹͲሻ = � (ͳͻ.ͷ − �ߤ ≤ ܼ ≤ ʹͲ.ͷ − �ߤ ) = � (ͳͻ.ͷ − ͳʹ.8͵.ʹ͹ͻ ≤ ܼ ≤ ʹͲ.ͷ − ͳʹ.8͵.ʹ͹ͻ ) 

�ሺ� = ʹͲሻ = �ሺʹ.ͲͶ ≤ ܼ ≤ ʹ.͵ͷሻ = �ሺʹ.͵ͷሻ − �ሺʹ.ͲͶሻ = Ͳ.ͻͻͲ͸ − Ͳ.ͻ͹ͻ͵ = Ͳ.Ͳͳͳ 

�ሺ� = ʹͲሻ = ∁଼଴ଶ଴݌ଶ଴଼ݍ଴−ଶ଴ = ∁଼଴ଶ଴ሺͲ.ͳ͸ሻଶ଴ሺͲ.8Ͷሻ଼଴−ଶ଴ = Ͳ.Ͳͳʹ 

�~�ሺ�, � ,  ሻ݌

PሺX = xሻ = ∁��pxqn−x = n!x! ሺn − xሻ! pxqn−x 

Pሺx > ͳሻ = ͳ − Pሺ� ≤ ͳሻ = ͳ − [�ሺ� = Ͳሻ + �ሺͳሻ] 
PሺX = Ͳሻ = ∁ଷ଴଴ Ͳ.Ͳͳ଴Ͳ.ͻͻଷ଴ = ͵Ͳ!Ͳ! ሺ͵Ͳ − Ͳሻ! Ͳ.Ͳͳ଴Ͳ.ͻͻଷ଴ = Ͳ.͹͵ͻ8 PሺX = ͳሻ = ∁ଷ଴ଵ Ͳ.ͲͳଵͲ.ͻͻଶଽ = ͵Ͳ!ͳ! ሺ͵Ͳ − ͳሻ! Ͳ.ͲͳଵͲ.ͻͻଶଽ = Ͳ.ʹʹͶͳ 

Pሺx > ͳሻ = ͳ − [�ሺ� = Ͳሻ + �ሺͳሻ] = ͳ − ሺͲ.͹͵ͻ8 + Ͳ.ʹʹͶͳሻ = Ͳ.Ͳ͵͸ͳ 
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1001n

xn

1. 

2. 

 0.95 

 

(Pሺx ൒ ͳሻ) ൒ Ͳ.ͻͷ(ͳ − �ሺ� < ͳሻ) ൒ Ͳ.ͻͷ(ͳ − �ሺ� = Ͳሻ) ൒ Ͳ.ͻͷ ⇒ ͳ − Ͳ.ͻͷ ൒ �ሺ� = Ͳሻ

ሺ�ሻܧ = ݌� = ߣ = ͵Ͳ ∗ Ͳ.Ͳͳ = Ͳ.͵ 

Pሺx > ͳሻ = ͳ − [�ሺ� = Ͳሻ + �ሺ� = ͳሻ] = ͳ − [݁−଴.ଷͲ.͵଴Ͳ! + ݁−଴.ଷͲ.͵ଵͳ! ] = ͳ − Ͳ.ͻ͸͵ = Ͳ.Ͳ͵ 

PሺX = xሻ = ∁��pxqn−x ≅ �ሺ� = �ሻ = !��ߣߣ−݁  

� = ͳͳͲͲ ݍ    = ͻͻͳͲͲ �~�ሺ�, � ,  ሻ݌

PሺX = xሻ = ∁��pxqn−x = n!x! ሺn − xሻ! pxqn−x 

Ͳ.Ͳͷ ൒ �ሺ� = Ͳሻ ⇒ Ͳ.Ͳͷ ൒ ∁��pxqn−xሻ ⇒ Ͳ.Ͳͷ ൒ ∁�଴ ( ͳͳͻͻ)଴ ( ͻͻͳͲͲ)n ⇒ Ͳ.Ͳͷ ൒ ( ͻͻͳͲͲ)� 
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n300 

x104 

 

 

  

 

 

 

Pሺሺxሻ = ͳσ√ʹπe− ଵଶσ2ሺxi−μሻ2  �~�ሺߤ, �ሻ 
PሺX < ͻሻ = P (X − μσ < ͻ − μσ ) 

� (ܼ < ͻ − ͳͲͶ ) ⇒ �ሺܼ < −Ͳ.ʹͷሻ ⇒ ͳ − �ሺܼ < Ͳ.ʹͷሻ = ͳ − Ͳ.ͷͻ8͹ = Ͳ.ͶͲͳ͵ 

PሺZ > tሻ = ͳ − �ሺܼ < �ሻPሺZ < −tሻ = �ሺܼ > �ሻ
PሺX > ͳͳሻ = ͳ − Pሺ� ≤ ͳͳሻ = ͳ − P (X − μσ < ͳͳ − μσ ) 

PሺX > ͳͳሻ = ͳ − P (ܼ ≤ ͳͳ − ͳͲͶ ) = ͳ − PሺZ < Ͳ.ʹͷሻ 

�ሺ� ≤ ͻሻ , �ሺ� > ͳͳሻ , � (� > ͸� > ͷ) 
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 : 

 

8 

380.9452

360.115123 

xi  

PሺX > ͳͳሻ = ͳ − PሺZ < Ͳ.ʹͷሻ = ͳ − Ͳ.ͷͻ8͹ = Ͳ.ͶͲͳ͵ 

� (� > ͸� > ͷ) = �ሺ� > ͸ሻ ∩ �ሺ� > ͷሻ�ሺ� > ͷሻ  

� (� > ͸� > ͷ) ? ? 

PሺX > ͸ሻ = � (X − μσ > ͸ − μσ ) = � (ܼ > ͸ − ͳͲͶ ) = �ሺܼ > −ͳሻ = ͳ − �ሺܼ ≤ −ͳሻ PሺX > ͷሻ = �ሺܼ ≤ ͳሻ = Ͳ.8Ͷͳ͵ 

PሺX > ͷሻ = � (X − μσ > ͷ − μσ ) = � (ܼ > ͷ − ͳͲͶ ) = �ሺܼ < ͳ.ʹͷሻ = Ͳ.8ͻͶͶ
� (� > ͸� > ͷ) = Ͳ.8Ͷͳ͵Ͳ.8ͻͶͶ = Ͳ.ͻͶ 

ܼ = X − μσ ↝ �ሺͲ,ͳሻ 
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PሺX < ͵8ሻ = � (X − μσ < ͵8 − μσ ) = Ͳ.ͻͶͷʹ
0.9452

1.6 

π (͵8 − �ߤ ) = ͳ.͸ ⇒ ͵8 − ߤ = ͳ.͸ ∗ �      [ͳ] 
PሺX > ͵͸ሻ = � (X − μσ > ͵͸ − μσ ) = Ͳ.ͳͳͷͳ 

⇒ ͳ − PሺX ≤ ͵͸ሻ = ͳ − � (X − μσ ≤ ͵͸ − μσ ) = Ͳ.ͳͳͷͳ 
0.1151

1.2 

π (͵͸ − �ߤ ) = ͳ.ʹ ⇒ ͵͸ − ߤ = ͳ.ʹ ∗ �      [ʹ] 
  

 

  

  

23 PሺX < ʹ͵ሻ = � (X − μσ < ʹ͵ − μσ ) = � (Z < ʹ͵ − ͵Ͳͷ ) = �ሺZ < −ͳ.Ͷሻ 
 

9

800 66

 5 

1.  65 70  

{͵8 − ߤ = ͳ.͸ ∗ �      [ͳ]͵͸ − ߤ = ͳ.ʹ ∗ �      [ʹ] 
�� ↝ �ሺߤ = ͵Ͳ; � = ͷሻ 

⇒ �ሺZ < −ͳ.Ͷሻ = ͳ − πሺͳ.Ͷሻ = ͳ − Ͳ.ͻͳͻʹͶ = Ͳ.Ͳ8Ͳ͹͸ 
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2. 72 

xi66

5n800 

6570

 

 

 

 

 

 

72

 

 

 

�� ↝ �ሺߤ = ͸͸; � = ͷሻ 
Pሺ͸ͷ ≤ X ≤ ͹Ͳሻ = � (͸ͷ − μσ ≤ X − μσ ≤ ͹Ͳ − μσ ) = � (͸ͷ − ͸͸ͷ ≤ Z ≤ ͹Ͳ − ͸͸ͷ ) ⇒ �ሺ−Ͳ.ʹ ≤ Z < Ͳ.8ሻ = �ሺͲ.8ሻ − �ሺ−Ͳ.ʹሻ = Ͳ.͵͸͹Ͷ 

n = 800*0.3674= 297 

PሺX ൒ ͹ʹሻ = � (Z ൒ ͹ʹ − μσ ) = � (Z ൒ ͹ʹ − ͸͸ͷ ) = �ሺZ ൒ ͳ.ʹሻ 

⇒ ͳ − �ሺZ ≤ ͳ.ʹሻ = ͳ − �ሺͳ.ʹሻ = Ͳ.ͳͳͷͳ    
n = 800*0.1151= 92 
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10 

x

1.  

2.  

3. 37

x

 

λ = Ͷ 

�ሺ�, ሻߣ = �ሺͳ,Ͷሻ = !��ߣ�−݁  X=0,1,2 ,3,… 

�ሺ�, ሻߣ = �(ሺ� = Ͳሻ, ሺߣ = Ͷሻ) = ݁−ସͶ଴Ͳ! = Ͳ.Ͳͳ8͵ 

�ሺ� > ʹሻ = ͳ − �ሺ� ≤ ʹሻ = ͳ − [�ሺ� = Ͳሻ + �ሺ� = ͳሻ + �ሺ� = ʹሻ] 
�ሺ�, ሻߣ = �(ሺ� = ͳሻ, ሺߣ = Ͷሻ) = ݁−ସͶଵͳ! = Ͳ.Ͳ͹͵ʹ 

�ሺ�, ሻߣ = �(ሺ� = ʹሻ, ሺߣ = Ͷሻ) = ݁−ସͶଶʹ! = Ͳ.ͳͶ͸Ͷ 
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37

�ሺ�, ሻߣ = �(ሺ� = ͵ሻ, ሺߣ = Ͷሻ) = ݁−ସͶଷ͵! = Ͳ.ͳͻͷͶͳ 
�ሺ�, ሻߣ = �(ሺ� = Ͷሻ, ሺߣ = Ͷሻ) = ݁−ସͶସͶ! = Ͳ.ͳͻͷͶͳ 
�ሺ�, ሻߣ = �(ሺ� = ͷሻ, ሺߣ = Ͷሻ) = ݁−ସͶହͷ! = Ͳ.ͳͷ͸͵͵ 
�ሺ�, ሻߣ = �(ሺ� = ͸ሻ, ሺߣ = Ͷሻ) = ݁−ସͶ଺͸! = Ͳ.ͳͲͶʹʹ 
�ሺ�, ሻߣ = �(ሺ� = ͹ሻ, ሺߣ = Ͷሻ) = ݁−ସͶ଻͹! = Ͳ.Ͳͷͻͷͷ �ሺ͵ ≤ � ≤ ͹ሻ = Ͳ.͹ͳͲͻʹ 

11 

20020

1. 30 

2. 50 

3. 

2002030

3

ߣ = ʹͲ ∗ ͵ͲʹͲͲ = ͵

�ሺ� > ʹሻ = ͳ − [Ͳ.Ͳͳ8͵ + Ͳ.Ͳ͹͵ʹ + Ͳ.ͳͶ͸Ͷ] = ͳ − Ͳ.ʹ͵͹ͻ = Ͳ.͹͸ʹͳ 

�ሺ͵ ≤ � ≤ ͹ሻ = �ሺ� = ͵ሻ + �ሺ� = Ͷሻ + �ሺ� = ͷሻ + �ሺ� = ͸ሻ + �ሺ� = ͹ሻ 
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30

�ሺ� ൒ ʹሻ = ͳ − �ሺ� < ʹሻ = ͳ − [�ሺ� = Ͳሻ + �ሺ� = ͳሻ] 

50

 

ߣ = ʹͲ ∗ ͷͲʹͲͲ = ͷ �ሺ� ൒ ʹሻ = ͳ − �ሺ� < ʹሻ = ͳ − [�ሺ� = Ͳሻ + �ሺ� = ͳሻ] 

 

 

 

 

 

�ሺ�, ሻߣ = !��ߣ�−݁  

�ሺ�, ሻߣ = �ሺ� = Ͳ, ߣ = ͵ሻ = !��ߣ�−݁ = ݁−ଷ͵଴Ͳ! = Ͳ.ͲͶͻ 

�ሺ�, ሻߣ = �ሺ� = ͳ, ߣ = ͵ሻ = !��ߣ�−݁ = ݁−ଷ͵ଵͳ! = Ͳ.ͳͶͻ 

�ሺ� ൒ ʹሻ = ͳ − �ሺ� < ʹሻ = ͳ − [Ͳ.ͲͶͻ + Ͳ.ͳͶͻ] = Ͳ.8Ͳ 

�ሺ�, ሻߣ = !��ߣ�−݁  

�ሺ�, ሻߣ = �ሺ� = Ͳ, ߣ = ͷሻ = !��ߣ�−݁ = ݁−ହͷ଴Ͳ! = Ͳ.ͲͲ͸͹ 

�ሺ�, ሻߣ = �ሺ� = ͳ, ߣ = ͷሻ = !��ߣ�−݁ = ݁−ହͷଵͳ! = Ͳ.Ͳ͵͵͹ 

�ሺ� ൒ ʹሻ = ͳ − �ሺ� < ʹሻ = ͳ − [Ͳ.ͲͲ͸͹ + Ͳ.Ͳ͵͵͹] = Ͳ.ͻͷͻ͸ 

ߣ = ʹͲ ∗ ͳʹͲͲ = Ͳ.ͳ 

�ሺ�, ሻߣ = �ሺ� = Ͳ, ߣ = Ͳ.ͳሻ = !��ߣ�−݁ = ݁−଴.ଵͲ.ͳ଴Ͳ! = Ͳ.ͻͲͶ8 
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12 

20%

1.  

2.  

3.  

 

 

 

P=0.2q=0.8

n=4 

 

13

23

3

PሺX = xሻ = ∁��pxqn−x = n!x! ሺn − xሻ! pxqn−x 

PሺX = xሻ = ∁��pxqn−x = n!x! ሺn − xሻ! pxqn−x 

PሺX = ͳሻ = ∁��pxqn−x = Ͷ!ͳ! ሺͶ − ͳሻ! Ͳ.ʹଵͲ.8ସ−ଵ = Ͳ.ͶͲͻ͸ 

PሺX = ʹሻ = ∁��pxqn−x = Ͷ!ʹ! ሺͶ − ʹሻ! Ͳ.ʹଶͲ.8ସ−ଶ = Ͳ.ͳͷ͵͸ 

PሺX = Ͳሻ = ∁��pxqn−x = Ͷ!Ͳ! ሺͶ − Ͳሻ! Ͳ.ʹ଴Ͳ.8ସ−଴ = Ͳ.ͶͲͻ͸ 
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xi 1 2 3 4 5 6 

Pi 1/6 1/6 1/6 1/6 1/6 1/6 

q= 2/3 

 

 

 

 

 

15 

40.5

p =q =0.5 

Ω = {ͳ,ʹ,͵,Ͷ,ͷ͸} 

P = {ͳ͸ + ͳ͸ = ͳ͵} 
PሺX = xሻ = ∁��pxqn−x = n!x! ሺn − xሻ! pxqn−x 

PሺX = Ͳሻ = ∁ସ଴ (ͳ͵)଴ (ʹ͵)ସ−଴ = Ͷ!Ͳ! ሺͶ − Ͳሻ!  (ͳ͵)଴ (ʹ͵)ସ−଴ = Ͳ.ͳͻ 

PሺX = ͳሻ = ∁ସଵ  (ͳ͵)ଵ (ʹ͵)ସ−ଵ = Ͷ!ͳ! ሺͶ − ͳሻ!  (ͳ͵)ଵ (ʹ͵)ସ−ଵ = Ͳ.͵ͻ 

PሺX = ʹሻ = ∁ସଶ (ͳ͵)ଶ (ʹ͵)ସ−ଶ = Ͷ!ʹ! ሺͶ − ʹሻ!  (ͳ͵)ଶ (ʹ͵)ସ−ଶ = Ͳ.ʹͻ 

�ሺ� ൒ ͵ሻ = ͳ − �ሺ� < ͵ሻ = ͳ − [�ሺ� = Ͳሻ + �ሺ� = ͳሻ + �ሺ� = ʹሻ] 

�ሺ� ൒ ͵ሻ = ͳ − �ሺ� < ͵ሻ = ͳ − [�ሺ� = Ͳሻ + �ሺ� = ͳሻ + �ሺ� = ʹሻ] 
�ሺ� ൒ ͵ሻ = ͳ − �ሺ� < ͵ሻ = ͳ − [Ͳ.ͳͻ+ Ͳ.͵ͻ + Ͳ.ʹͻ ] = Ͳ.ͳ͵ 

PሺX = xሻ = ∁��pxqn−x = n!x! ሺn − xሻ! pxqn−x 
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16 

60% 500

1. 300 

2. 320-280

np = μ = ͷͲͲ ∗ Ͳ.͸ = ͵ͲͲ , σ = √npq = √ͷͲͲ ∗ Ͳ.͸ ∗ Ͳ.Ͷ = ͳͳ
 

PሺX = ͵ͲͲሻ = P(Z = X − μσ ) = P (͵ͲͲ − ͵ͲͲͳͳ ) = Pሺܼ = Ͳሻ ⇒ πሺͲሻ = Ͳ.ͷ
50%300 

 

Pሺʹ8Ͳ ≤ X ≤ ͵ʹͲሻ = � (ܼଵ = ͵ʹͲ − ͵ͲͲͳͳ ) − � (ܼଶ = ʹ8Ͳ − ͵ͲͲͳͳ ) 

 

PሺX = Ͳሻ = ∁ସ଴ (ͳʹ)଴ (ͳʹ)ସ−଴ = Ͷ!Ͳ! ሺͶ − Ͳሻ!  (ͳʹ)଴ (ͳʹ)ସ−଴ = Ͳ.Ͳ͸ʹͷ 

PሺX = ͳሻ = ∁ସଵ  (ͳʹ)ଵ (ͳʹ)ସ−ଵ = Ͷ!ͳ! ሺͶ − ͳሻ!  (ͳʹ)ଵ (ͳʹ)ସ−ଵ = Ͳ.ʹͷ 

�ሺ� > ͳሻ = ͳ − �ሺ� ≤ ͳሻ = ͳ − [�ሺ� = Ͳሻ + �ሺ� = ͳሻ] 

�ሺ� > ͳሻ = ͳ − �ሺ� ≤ ͳሻ = ͳ − [Ͳ.Ͳ͸ʹͷ + Ͳ.ʹͷ] = Ͳ.͸8͹ 

Pሺʹ8Ͳ ≤ X ≤ ͵ʹͲሻ = �ሺܼଵ = ͳ.8ͳ8ሻ − �ሺܼଶ = −ͳ.8ͳ8ሻ ⇒ πሺͳ.8ͳ8ሻ − [ͳ − πሺͳ.8ͳ8ሻ] 
⇒ ʹ ∗ πሺͳ.8ͳ8ሻ − ͳ = ʹ ∗ Ͳ.ͻ͸ͷ͸ʹ − ͳ = Ͳ.ͻ͵ͳ 
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0.5

71 

20105

XX

 

 

 

 

 

 

5 4 3210xi 

10.0160.1350.3480.3480.1350.016pi

� ↝ �ሺ�,ܯ, �ሻ � ↝ �ሺʹͲ,ͳͲ,ͷሻ Xiϵ[MaxሺͲ, n − Nqሻ,Minሺn,Npሻ] 
Xiϵ [Max ቆͲ,ͷ − ʹͲ(ͳʹ)ቇ ,Min ቆͷ,ʹͲ(ͳʹ)ቇ] ⇒ MaxሺͲ,−ͷሻ,Minሺͷ,ͳͲሻ 
�ሺ� = ��ሻ = ∁୑x ∁୒−୑n−x∁୒n = ∁��� ∁���−�∁��  �ሺ� = ૙ሻ = ∁ଵ଴଴ ∁ଶ଴−ଵ଴ହ−଴∁ଶ଴ହ = Ͳ.Ͳͳ͸ 

�ሺ� = ૚ሻ = ∁ଵ଴ଵ ∁ଶ଴−ଵ଴ହ−ଵ∁ଶ଴ହ = Ͳ.ͳ͵ͷ 
�ሺ� = ૛ሻ = ∁ଵ଴ଶ ∁ଶ଴−ଵ଴ହ−ଶ∁ଶ଴ହ = Ͳ.͵Ͷ8 

�ሺ� = ૜ሻ = ∁ଵ଴ଷ ∁ଶ଴−ଵ଴ହ−ଷ∁ଶ଴ହ = Ͳ.͵Ͷ8 
�ሺ� = ૝ሻ = ∁ଵ଴ସ ∁ଶ଴−ଵ଴ହ−ସ∁ଶ଴ହ = Ͳ.ͳ͵ͷ 

�ሺ� = ૞ሻ = ∁ଵ଴ହ ∁ଶ଴−ଵ଴ହ−ହ∁ଶ଴ହ = Ͳ.Ͳͳ͸ 
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81 

[0,12] 

 (2,5) 

 

 

 

 

91 

0.20100

ߤ = ݌� = ͳͲͲ ∗ Ͳ.ʹ = ʹͲ� = ݍ݌�√ = √ͳͲͲ ∗ Ͳ.ʹ ∗ Ͳ.8 = Ͷ
0.5 

�ሺܼ < ͳͲሻ = �ሺܼ < (ͳͲ.ͷ − −ʹͲͶ ) = �ሺܼ < −ʹ.͵͹ͷሻ
�ሺܼ < ͳͲሻ = Ͳ.ͲͲ88

√VሺXሻ = √npq (N − nN − ͳ) = √ͷ ∗ (ͳʹ) (ͳʹ) (ʹͲ − ͷʹͲ − ͳ) = Ͳ.ͻͻ 

�ሺܽ ≤ � ≤ ܾሻ = ∫ ݂ሺ�ሻ݀� = ܾ − ܽ� − ௕ߙ
௔  

�ሺʹ ≤ � ≤ ͷሻ = ∫ ͳͳʹ݀� = ͷ − ʹͳʹ = Ͳ.ʹͷହ
ଶ  

Eሺxሻ = a + bʹ = ͳʹ + Ͳʹ = ͸ 

Vሺxሻ = ሺͳʹ − Ͳሻଶͳʹ = ͳʹ 
√Vሺxሻ = √ͳʹ = ͵.Ͷ͸ 
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20 

10%30

�ሺ� = ʹሻ = ∁ଷ଴ଶ ሺͲ.ͳሻଶሺͲ.ͻሻଶ଼ = Ͳ.ʹʹ 

250.1

 

 

 

 

 

ߣ = ߤ = ݌� = ͵Ͳ ∗ Ͳ.ͳ = ͵ 

Pሺ� = ʹሻ = !��−݁ߣ = ͵ ∗ ݁−ଷʹ! = Ͳ.ʹʹ 
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2.  

20
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1.  

2. 

 

3. 

 

4. 

63
 20

 210 
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MARS 

1.  

2. 

1.  

2.  

a)  

b)  

c)  

1054

1.  

2.  

3.  
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       , , ,P A B P A B P A B C P A B C     

0.30.5

0.6

1.  

2.  

3. 

 
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0.6

0.5

0.5

P A

BP
A

BP
A







 

       , , ,A AP B P A B P P
B B

 

6

6454

1.  

2.  

 

 

 
 

, 1, 2,3,4

0, 1,2,3,4

x
x

cP X x

x

   
 
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1.  

2.  

3.  

 

 
 

2
,0 3

9

0, 0,3

x x
f x

x

   
 

1.  

2. 

 
 

23
, 1 1

2

0, 1, 1

x x
f x

x

     
   

1. 

1

2

1 2

4 3

P x

P x

  
 
    
  

2.  

 

 
1 , 1

0, 1

x x
f x

x

   


1.  

2.  

3. p(x>1/2) 
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0.4

x

1. 

2. 

3.  

xi

2010 64

852 

3 100.000200.000

1.  

2.  

3.  
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5. 

1x

2x

3x  

1x 5

2x30.4

3x40.5

1. 10 

2. 10 

3. 911 

125 4 35

22 1

%50
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X

X 

1. P(X=6)

2. P(X=6) 

3. 

68

 1215%

 5

1. X

 

2. 

 

�ሺ�; ͳͲ; Ͳ.ͷሻ 

Pሺ͸ ≤ X ≤ 8ሻ 
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