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 u v   a u  
  

u v v u 
  

2v
v



 
2

u v v u
v

 
 

2
u

u
  

1  nn u u  
 1n     .v u v   

 

  f x  f x 

  0  a a  
  1  x  
  a  a x  

  1. nn x      nx  1n    

  
2

1
x
  1

x
  

  1

n
n

x
    1

nx
   1n    

0;    
1

2 x
  x  

  xsin  cos x  
  cos x  xsin  
   sin  a a x b    cos a x b 
   cos  a a x b   sin  a x b 

             
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
 

 

   

 

   
0

0

0
lim

x x

f x f x
a

x x






 

 

f0x
 

 0f x a  

 

 fC  0 0;A x f x 

    0 0 0y f x x x f x   

  
 

   
0

0

0
lim 0

x x

f x f x
x x






  

 

f0x
 

 0 0f x  

 

 fC  0 0;A x f x 

 0y f x 

  
 

   
0

0

0
lim

x x

f x f x
a

x x






  

 

f

0x 0df x a  

  

 

 fC  0 0;A x f x 

     0 0 0dy f x x x f x   

  
 

   
0

0

0
lim

x x

f x f x
b

x x






  

 

f

0x 0gf x b  

  

 

 fC  0 0;A x f x 

     0 0 0gy f x x x f x   

  

   

   
0

0

0

0

0

0

lim

lim

x x

x x

f x f x
x x

f x f x
x x


















  

 

f

0x

   0 0g df x f x  

  

 

 fC  0 0;A x f x 

A 

  

 

   
0

0

0
lim

x x

f x f x
x x


 



  

 

f 

0x 

  

 

 fC  0 0;A x f x 

0x x 

  
 

   
0

0

0
lim

x x

f x f x
x x


 



  

 

f 

0x 

  

 

 fC  0 0;A x f x 

0x x 

  
 

   
0

0

0
lim

x x

f x f x
x x


 



  

 

f 

0x 

  

 

 fC  0 0;A x f x 

0x x 

  
 

   
0

0

0
lim

x x

f x f x
x x


 



  

 

f 

0x 

  

 

 fC  0 0;A x f x 

0x x 
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 


 

 


 
 

 


 
 

 
 
 
 
 

 fCf y a x b  

 f x y  

  0f x y   fC  

  0f x y   fC  

  0f x y   fC 
 

 
 
 
 
 

    

 

 

 

f 

fx Dfx D  

   f x f x  

 fC 

 

  

 

f 

fx Dfx D  

   f x f x   

 fCO 

 

  

   

 

 

 ;   fC 

fx D 2 fx D  
 

   2 2f x f x    

  

 

 

x  fC 

fx D 2 fx D  
 

   2f x f x   

  

          

          
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 
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 
 
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 
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

 

   f x g x a    fC gCa i

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x
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x
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0
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x
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
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 

 

 
 

 ; , ,O i j k
  
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 
 
 

 

 
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

 ; ;B A B A B AAB x x y y z z  


 

   ; ;u x y z


2 2 2 u x y z  


 

      2 2 2
B A B A B AAB x x y y z z      
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2 2 2

A B A B A Bx x y y z z
I

   
 
  
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 
  ; ;u x y z


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
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

 P  
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2 2 2
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d A P

a b c

  


 
 

 S 
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  
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     
     
   
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1
3
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 P nn0n 
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 

 
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A

A

A
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z z c t
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  
  
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
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
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
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 
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0u0nu u n r  
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 

4  

 

 

4  

 

5  

0r lim nn
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
 

 

0r lim nn
u


  

 

5  

1q lim nn
u


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1 1q  lim 0nn
u


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1q   nu 

6  

0r  nu 

0r  nu 

0r  nu 

6 0nu  

1q  nu 

1q  nu 

1q  nu 

 

7 = +1 

8  

 nunu A 

 nunu B 

 nu 

9  

 nu 

 nu 

10  

 nu nv lim 0n nn
u v


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 

 

 

 


 
 
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z x i y 2 1i   

  Rex z 

  Imy z 

zz x i y  

 cos sinz r i  
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iz r e 
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z z x x y y 

z x i y    

zz z 

zz z  

2 2z z x y   

z z
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 

 

PGCDPPCM 

 
 

 
 

 
 

 
 

 

  abna bn 

a b n   
abn 

 

a b n   b c n   a c n    

a b n   c d n   a c b d n     a c b d n      

a b n   a k b k n     k a k b n     k 

a b n   p pa b n   p 

a b n   a k n b n    a b k n n     

0a n m   0a n   0a m   m n 

0a b n    0a n   0b n   n 

  خواص

   ; ;PGCD a b PGCD b ra brab. 

   ; ;PGCD k a k b k PGCD b r k  
   ; ;PGCD a b PPCM a b a b   

 ;PGCD a b d\d a\d b
a d a
b d b


 





 ; 1PGCD a b  

     ; ;PGCD k a k b k PGCD a bk  

 ; 1PGCD a b  ; 1nPGCD a b n  

 ; 1PGCD a b  ; 1n nPGCD a b n  

 ; 1PGCD a b  ; 1PGCD a c  ; 1PGCD a b c  

abxy1a x b y  

abcab cabac 

papp 1 1pa   
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