
 

 



  



  

,  

,1,0,R, aaxay x

 R .  

.  

,  

 

 

 



  

 , ,  

sup{ | }.x r

r x
a a r

,, 21 aaaa rr

 0  ,1r

                                ,   0, 1, ,a a
a a a

,1a  

 ,2r
 

21))(( rr aaaa .21 aa rr

( ) .a a

 

. 

( , ) ,a a



  

 ,  
.aaa

 0r
0 .ra a

 1 2, ,r r
1 2 1 2r r r ra a a a a

   

  
0 ,ra a

  ,  
.aaa

 
.aaa

 

 

, 0( ),r

0 1 2 ,r r r



  

,10 a  ,1
a

b  

( ) ( )a a b b

. 

( ) .b a

 



  

 )1,0( aaay x  R  

               .1a

0x ,   

 ,)10(  

|},)1(log|),1(min{log aa

| | ,x | 1 | .xa

 xa  x = 0 .  

 

).0(1lim
0

fa x

x
 

 

  



  

 ,R0x 4.10  
00

00

limlim xxx

xx

x

xx
aaa

  xaxf )(  R .  

 ,10 a  ,1
a

b  

,11
x

x
x

bb
a

.  

1 .xy a

0

0
limx x

x
a a ,0xa

 

1 ,a



  

. 
 .)(lim,0)(lim

00

bxvaxu
xxxx

 

.)(lim )(

0

bxv

xx
axu

     log ( 0, 1)ay x a a  
),0( . 

 )(ln)( xuxv  x0 ,  

 ,)(,)( 00 bxvaxu

 xxy lne  ),0(

 x0 )(),( xvxu

  

 

1 

 



  

1  

.)(lim)(lim
)(lim

)( 0

00

xv

xx

bxv

xx

xxxuaxu

)(ln)()( elim)(lim
00

xuxv

xx

xv

xx
xu

.e ln bab a

)(ln)(lim
0e

xuxv
xx

 

 



  

1
2

cos 1
cos 1(1 cos 1) ,

x
x xx

2

2

020
2

sin2
lim1coslim

x

x

x
x

xx

 1
2

0
lim(cos )
x

xx

1cos
1

00
)1cos1(lim)(lim x

xx
xxu

 
π0 | |
2

x

1
2e .

,e

,
2
1

2
1

0

cos 1
cos 1lim(1 cos 1)

x

x
x xx

2    .)(coslim 2
1

0
xx

x

 
1
2(cos ) xx

( )u x ( )v x

 

 

cos 1 0,x



  

 

(i)   ; 

(vi)  . 

(v)   ; 

(iv)   ; 

(iii)  ; 

(ii)   ; 

 



  

.   

,  

  

.  
 

 

 

 

 

 

.  



  

3   .cos
)1ln(lim

0 x
x

x

0

ln(1 )lim
cosx

x
x

.  

          , 0x

ln(1 0) 0.
cos0

 

 

  
x
x

cos
)1ln( ,  



  

4   
1, 0,

( )
0, 0

x
f x

x

. 

 0x  )(xf ,  

0
lim ( ) 1
x

f x

                   .  0x( )f x           ( )f x

. 

 

  

0 (0),f


