
0

sinlim 1
x

x
x

1lim 1 e
x

x x

 

 

 

 

 

 

 

 

 



x x x0



0

sinlim 1
x

x
x

1lim 1 e
x

x x

)1(.
cos

1
sin

1
xx

x

,  

 πsin tan 0 ,
2

x x x x

π0 | |
2

x

0

sinlim 1
x

x
x

0

sinlim 1
x

x
x

 

0

sinlim 1
x

x
x

0 0

1lim1=lim 1
cosx x x 0

lim 1
sinx

x
x

0

sinlim 1.
x

x
x

1



0

sinlim 1
x

x
x

1lim 1 e
x

x x

π

sinlim
πx

x
x

 π,t x

1  
π

sinlim .
πx

x
x

0

sinlim 1
x

x
x

sin sin π sin ,x t t

0

sinlim 1.
t

t
t



0

sinlim 1
x

x
x

1lim 1 e
x

x x

2 .arctanlim
0 x

x
x

x
x

x

arctanlim
0

arctan , tan ,t x x t 

.cos1lim 20 x
x

x
3 

 
2

2

0

2sin2
lim

x

x

x
.

2
1

20

cos1lim
x

x
x

2

0

2

2sin

2
1lim x

x

x

t
t

t tan
lim

0
t

t
t

tt
coslim

sin
lim

00
1.

0

sinlim 1
x

x
x

 



0

sinlim 1
x

x
x

1lim 1 e
x

x x

2

e11lim
x

x x
.e11lim

x

x x

11 1 1 2
1

( ) , , , , ;
n

f x n x n n
n

1lim 1 e
x

x x

1lim 1 e
x

x x

111 1 1 2( ) , , , , .
n

g x n x n n
n

  



0

sinlim 1
x

x
x

1lim 1 e
x

x x

;,2,1,1,
1

11 nnxn
n

xf
n

.),1[,11 xxg
x

xf
x

,e
1

11limlim
n

nx n
xf

,e11limlim
1n

nx n
xg

1lim 1 e
x

x x

2.e11lim
x

x x
0 ,x 0, ,x y y



0

sinlim 1
x

x
x

1lim 1 e
x

x x

.e11lim
x

x x

)3(.e1lim
1

0
t

t
t

 ,1
x

t  

 

.e
1

11
1

11lim11lim
1

yyx

y

y

x

x

.0, tx

1lim 1 e
x

x x

.
1

111111
yyx

yyx
,yx

(2) (3) . 



0

sinlim 1
x

x
x

1lim 1 e
x

x x

 ),3(

4 
1

0
1 2lim( ) .x

x
x

1lim 1 e
x

x x

1

0
lim 1 2 x
x

x
21

2
0

=lim 1 2 x
x

x 2e .

5 
1

0
lim(1 ) .x
x

x

 
1

0
lim 1 x
x

x
11

0
=lim 1 x

x
x 1e .



0

sinlim 1
x

x
x

1lim 1 e
x

x x

1lim 1 e,
x

x x

.e11lim
1

2

2

n
n

n n
n

1lim 1 e
x

x x

.111lim 2

n

n nn
6 

 

11
22

2

11111
n
n

n
nn

n
n

nn .11
2

1
2

2

n
n

n
n

11 e,
n

n2
1 11

n

n n
 

2

1 0,n
n



0

sinlim 1
x

x
x

1lim 1 e
x

x x

.e111lim 2

n

n nn

1lim 1 e
x

x x


