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9.5 Taylor series (泰勒級數) and Maclaurin series (馬克勞林級數) 
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Define: Taylor polynomial 
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Define: Taylor series and Maclaurin series 

If  are continuous on  and ( ) ( ), 1,2,nf x n∀ = ( , )a b ( , )c a b∈ ,   
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is called the Taylor series for ( )f x  at c . Moreover, if 0c = , then the series 
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is called the Maclaurin series for ( )f x . 
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Theorem: Convergence of Taylor series 
    If  are continuous on ( ,  and ( ) ( ), 1,2,nf x n∀ = )a b ( , )c a b∈ .  
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Ex 1: Find the Maclaurin series for ( ) xf x e= . 
 
 
 
 
Ex 2: Find the Maclaurin series for ( ) sinf x x= . 
 
 
 
 
 
 
 
 
Ex 3: Find the Taylor series for ( ) lnf x x=  at 1x = . 
 
 
 
 
 
 
 
Formula: 
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Ex 4: Find the power series for 3( ) 1f x x= + . 

 
 
 
 
 
 

Ex 5: (1) Find the power series for ( ) cosf x x= . 

     (2) Use the result of (1) to compute . (98) (0)f
 
 
 
 

Ex 6: Use a power series to approximate  with an error of less than 0.01 
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