
   - -  

1 

 

   
 

 
i ,   

-  

   ,   

       


      

  


  
         

   
   

v 4 4 4

1 , 0

i , 1
i i i i i i 1 i i

1 , 2

i , 3

  

-  

       

 

       
v v

i i  

 2
i  

 2
i 1 i  i 

 

 
z ) 

 
2 3

z ,z ,...

z 1 i  

1 i . 

 

 

     2
z z 0 ,     , , , 0  

   2
4  

 
 




1,2
z

2
 

 


 


z
2

 

      z  

 z i     Im z 0 , 

 

 z z         z z i i 2 i 0 0 z , 

 

 z  

    z w w 2Re(w)  

z I  

 z i     Re z 0 , 

 

  z z  

         z z i i 2 0 0 z  

 z  

    z w w 2Im(w)i I  



   - -  

2 

 

  
 




1,2

i
z

2
 

  f(z, z) 0  

   z x yi  

x, y. 

7 : z  z 

 

  z 0


       
2

2 2 2
z z z z

z
.  

z
2

z
. 

z z z  

 

 

8 :  

 

       
 

              
v v v v

1 2 1 2 1 2 1 2
(z) (z) (z) (z) (z) (z) (z) (z)  

     
v v

1 2
(z) (z)

     
v v

1 2
(z) (z) . 

 

9 :  

  

  

    
1 2 1 2 1 2

z z z z z z  

 

 z 


Re(z) ,    


Im(z)  

- Re(z) z  

x .  

- Re(z)  

z 
1
.  

- Im(z)  

 z y .  

- Im(z)  

z 
2

.  

 

 z   z  

-  z z 

 

-  z  z 

 

 

x

y

0 α

βy
=
β

x=α

 2P

 1P



   - -  

3 

 

   
1 2

z  z 

 
1 2

  

 

  

  
1 2

z z z z 
1 2

z ,z z 

1 2
z ,z

 

1    

 z x yi

 

2  :  

 

 


   




  


1
. 

 


   

0 0
y y (x x ) . 

 


0

x x 
0

y y . 

  
1 2

z z z z    

 

 z       
1 1

z z z z ,  z x yi   

       
2 2 2

0 0
x x y y z 

 
0 0

x ,y   

 z   
0

z z z  
0

z  

 

 z     
1 2

z z z z 2 ,   
1 2

2 z z z 

 

 z     
1 2

z z z z 2 ,   
1 2

2 z z z 

 

z    Re z ,Im z  z x yi  

 

 

 
 

 

  

f 

f.  

 fog  g f 

g(x) x x

 f g (x)  f  

  fog  f g  

0 x

y

Μ

ε

1A(z ) 2B(z )

y΄

x΄

 



   - -  

4 

 

f(x x g(x  f g(x) . 

 f g(x)     f g (x) f g(x)  

g(x). 

 

 

     f( x) f( x) g(x)  

   x X X x : 

       x  

        f( x) f( x)  

       f -x f x  u ,   

        f u  f x . 

  

         

       f(x) g(x) f(x) g(x) f(x) g(x) . 

 

 

 f m  

m  

 f 

f(x) m  f(x) M   

x f f(x)=m 

f(x  

 

1-1  

f -  

 

-  
1 2

x ,x  
1 2

f(x ) f(x )  

    
1 2

x x .  

- 
1 2

x ,x  
1 2

x x  

  
1 2

f(x ) f(x ) . 

-  f -1. 

 

 

f  

-  

 
1 2 f

x ,x D  
1 2

x x  
1 2

f(x ) f(x ) . 

 
1 2

f(x ) f(x )  

     
1 2 1 2

x x x ,x 0



2
x x    

1 2
x ,x 0   (  

1
x

  
2

x  
1 2

f(x ) f(x )  f  

 
f

C ,
f

C  

 

 

 



   - -  

5 

 

 

 

  f(x

x
0
 f f - x

0
 

f.  

 f 

f -1.          f g(x) f h(x)

 g(x) h(x) ....  

 

 

f  

 f -1. 

 f(x) y x.  

 f.  
 1

x f (y)  y x  

 

  

f 
f f 

y x . 

  f       f f  

x f  

   ,
f

C   f     f . 

f(x)=f
-1
(x) 

1f f
C ,C f(x)=f

-1
(x

f 

y=x
  1

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

f 
1

f  
 1

f(x) f (x)

. 

 

 

 
 
 

0

0
 

 
0
  

 
 
 

0

0
. 

  
0

x x .   

  
0

x x  

 
 
 
 

0

0
 

 

 

 

 



   - -  

6 

 

 

   A B, BA  

 
 
 

0

0

 

 3 3A B  

  
3 32 23 3A A B B

             
3 3

3 32 23 3 3 3 3 3A B A A B B A B A B  

v vA B

     
  

  
v 1 v 2 v 1

v v v vA A B ... B  

      A B B  


0

x x

   A B . 

  

  

-   

-    f(x) y  
0

x x  
0

y f(x ) . 

 

0

0
  

 

- 
0

x x  


0

x x  

 

- 
0

x x  

  

 

 0x x
lim f(x)

  


0 0x x x x

lim f(x) lim f(x) . 

 

 

 

 

 g(x) f(x) h(x) 
0

x x . 

 

 B(x) A(x) (x)     A(x) B(x) B(x) A(x) B(x) . 

 

 



   - -  

7 

 

 

 x x
0


  

0

0
x x
lim x x ,


  

0

0
x x
lim x x , 


  

0

0
x x
lim x x  

 
   

 
0

x ,
2

. 

 
 
 
 

0

0
 

 
 

  
   

x 0 x 0

x x 1
lim 1 lim 0

x x
 

 

 

 
 0x x
lim f g(x) u g(x)




0

0
x x

u lim g(x)  
0

u u  x
0
 

 0u u
lim f(u) .    



 

x 0

( x)
lim

x
 u

 

  
 

x 0 u 0

( x) u
lim lim 1

x u
. 

  x  

 


1

f(x)
g(x)


1

f(x)
g(x)  

 
0 0x x x x

lim g(x) 0 lim f(x)

       ( x) 1, 1x   x x . 

 

 

 

-      lim f(x),...      f(x
 0x x
lim f(x)

 

 g(x   

 f(x). 

 
 0x x
lim f(x)   

f(x

 
 
 

0

0

 

 

 0x x

f(x)
lim

g(x)
 




0x x
lim g(x) 0  




0x x
lim f(x) 0 . 

 

      
 

  
   

   0 0x x x x
1 2

f(x) 1 f(x)
lim lim

g(x) g (x) g (x)
 




0

1
x x
lim g (x) 0  


  

0x x
2

f(x)
lim 0

g (x)
. 

 
1

g (x) 0  


 
0x x

1

1
lim

g (x)
 


 

0x x

f(x)
lim

g(x)
  

 
1

g (x) 0  


 
0x x

1

1
lim

g (x)
 


 

0x x

f(x)
lim

g(x)
  

      
1
(x) 

0
 



   - -  

8 

 

      
 0

1
x x
lim g (x)



 
 
 0x x

f(x)
lim

g(x)
. 

 

 


 

0x x

f(x)
lim

g(x)
 




0x x
lim g(x) 0  

   
f(x)

h(x) f(x) h(x)g(x)
g(x)

 

 
 

 
0 0x x x x

lim f(x) lim (h(x)g(x)) 0   

 
 0x x

f(x)
lim

g(x)
 

 

 

 

 -  

 

 

 

: 
 
 x

P x
lim

Q x
   P x ,Q x   

 

 








 

v g(x) h(x)
f(x)

(x) (x)
 

  

 
v v

x x  x x x  x x  x . 

  

      . 

 

 f(x) A(x) B(x)    f(x) A(x) B(x)  

 

    v p

v p
x x      v p

v p
x x   v p

v p
x , x  

 

   0   

   0    

 

 

 

 

 

 

 

 



   - -  

9 

 

 

 

     

  
x
lim f x 0


  f x u  

x 0
lim 1

u
  

x 0

1
lim 0

u


 . 

  
x
lim f x


   

 

  

x

x

f (

g(
 

- 
x   

 

 
x x

x x

f (

g(
  

-  

-    

-   x    

-   x     

-  

 

 

 

 

   
x
lim f g x


 g x u  

 
x
lim lnx


   
x 0

lim lnx


   

 

 
0

x x  

- 
0x x

lim f(x)


 
0
  

   
0
.  

-  0
f x .  

  
0 0

0
x x x x

lim f(x) lim f(x) f(x )
  

 
0
. 

 

  

 

- 
0x x

lim f(x)


, 
0x x

lim f(x)


  0
f x . 

- 
0 0

0
x x x x

lim f(x) lim f(x) f(x )
  

   

-  

  

   f, g  ,    : 

v 1v
f

f g, f g, , f , f , f , f, f , f , fog, gof
g

                π  .  

 



   - -  

10 

 

 0
f x   

0
  0

f x

 

  

  
0x x

lim f(x)


. 

 
0

0

0
x x

f(x ) lim f(x)


 . 

 

 

 

 

 f x y   

  

 

0 0
x x h x (x ) h       

0
x x  h  

0

0
x x h
lim f(x) lim f (x ) h ...
 

      

0

0
x x
lim f(x) f(x )


  
0 f

x D
f

D . 

 

 f xy   

  

 

  0

0

xx h
x h

x
   
 

.  
0

x x   h
0

0

x x h

x
lim f(x) lim f h ...
 

 
   

 
 

0

0
x x
lim f(x) f(x )


  
0 f

x D  

 

 

 
0
 

0
f(x ) . 

 
0x x

lim f(x)


 

 
0

0
x x
lim f(x) f(x )


 . 

 

 

 


