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Linear Approximation 
Definition of the Derivative 
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Example 

Ans. 

At 

Therefore 

Example 8-1 Derive the approximate expression of                        in the  
                           neighborhood of            . 
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Example 

Example 8-2 (1) When        is small, find the linear approximation of 
                                                . 
(2) Find the approximate value of               .                                      
Ans. 
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Case that     　　is small 

When       is small x
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Exercise	

Ex.8-1 Find the approximate value of  　　　　　in the following two ways.  
         (1)  Use the formula 
         (2)  Use the formula  

Ans. 
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Pause the video and solve the problem by yourself. 
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Answer to the Exercise	

Ex.8-1 Find the approximate value of  　　　　　in the following two ways.  
         (1)  Use the formula 
         (2)  Use the formula  

Ans. 
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Power Series Expansion 
Suppose that          is expanded in power series 

By differentiating term by term, we have 

Setting                 , we have 

Namely, the coefficients are given by 
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Power Series Expansion       -Cont.- 

Taylor series  

Maclaurin series  
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For a function           that has continuous derivatives in  
the neighborhood of    , the Taylor series expansion  
of           is  

c
)(xf

)(xf

For  0 =c

Tired… 

( )
( )( ) ( ) ( ) ( ) ( )

!+
ʹ́ʹ

+
ʹ́

+ʹ+==∑
∞

=

32

0 !3
0

!2
000

!
0 xfxfxffx

n
fxf

n

n
n



11 

Example 
Example 8-3   Derive the approximate expression for              near               
up to the seventh order.   
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Exercise 
Ex.8-2 Find Maclaurin series for                                        

Ans. 

( ) xexf =

Pause the video and solve the problem by yourself. 
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Exercise 
Ex.8-2 Find Maclaurin series for                                        

Ans. 
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