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infinitesimal

Comparison of infinitesimal

infinitesimal  equivalence



Comparison of infinitesimal

Def:  If the limit of ( ) is 0, then the expression 

         ( ) is called infinitesimal.
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1 cos is the 2-order infinitesimal  ofx x   
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Infinitesimal  equivalence 0x 
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Examples 

Eg 1： 3Prove: 0,4 tan  is the 4-order infinitesimal of .x x x x
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Examples 

Eg 2： 0,  find the k-order of tan sin about ?x x x x    

0

tan sin
lim
x

x x




0

tan
lim(
x

x

x
  ,

2

1


tan sin  is the 3-ord infinitesimal oer f . x x x 
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Th: infinitesimal  equivalence substitution  theorem

Let ~ ,  and lim ( or ),A
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Eg 1:
0

tan 2
lim .

sin 5x

x

x

It is convenient to find the limit of 
0

0

0,x  tan 2 ~ 2 ,x x sin 5 ~ 5 ,x x

0

2
lim

5x

x

x


2
.

50

tan 2
lim

sin 5x

x

x




Examples 

Eg 2:
2

0

tan 2
lim .

1 cosx

x

x 

0,x 

2

0

tan 2
lim

1 cosx

x

x



.8

only as some factor.

21
1 cos ~ ,

2
x x tan 2 ~ 2 .x x

2

0 2

(2 )
lim

1

2

x

x

x




Examples 

Eg 3:
30

tan sin
lim

sin 2x

x x

x



L  0.

0,x 

tan sinx x  31
~ ,

2
x

sin 2 ~ 2 ,x x

L .
16

1


Wrong



0,x  tan ~ ,x x sin ~ ,x x

30
lim

(2 )x

x x

x



tan (1 cos )x x

3

30

1

2lim
(2 )x

x

x



Question

0

tan 5 cos 1
lim

sin 3x

x x

x

 

A: 
5

3
Ans .

sin ~ ,x xtan ~ ,x x

21
1 cos ~

2
x x



Question

0

ln 1 2sin
lim

tanx

x x

x

 

0

ln 1 2sin
lim

tanx

x x

x

 

0

ln 1
lim

tanx

x

x


 

0

2sin
lim

tanx

x

x

0

1 ln(1 )
lim

2 tanx

x

x


 

0

sin
2lim

tanx

x

x 2

5


sin ~ ,x x tan ~ ,x xln(1 ) ~ ,x x



Limits

…… ……

…… ……

…… ……

…… ……

…… ……

…… ……

…… ……

…… ……

…… ……

…… ……

…… ……

…… ……


