
What are they?

• A Taylor series creates a polynomial function that approximates the value of a function f(x) for 
 values of x near a value c for which that  function’s value is known.

e.g., you could use a Taylor series to find the sines of angles near π
2 , given that we know sin( π

2 ) = 1.
In this case, c = π

2  and we say that this Taylor series is centered on π
2 .

 ▷ The polynomial derived by simplifying the first n elements of a Taylor series is referred to as an 
nth-degree Taylor polynomial.

• A Maclaurin series is a Taylor series centered on 0, that is, c = 0.

Calculation

Taylor Series

 F( x)  =  
n = 0

∞
∑   f (n)(c ) (x – c)n

            
n!

 That is,
 F( x) = f (c )  +  f  '(c)(x – c)  +  1 

 2 f  ''(c )(x – c)² +  1 
6 f  '''(c )(x – c)³ + …

Maclaurin Series (Taylor series centered on 0) 

 F(x)  =  
n = 0

∞
∑   f (n)(0 ) (x n)

            
n!

 That is,
 F(x) = f (0)  +  f '(0)(x)  +  1 

 2 f ''(0 )(x ²) +  1 
6 f '''(0 )(x³) + …

Accuracy: Remainder

The accuracy of an nth-degree Taylor or Maclaurin series at a given value of x is built around the 
notion of the remainder, Rn(x), which is the difference between the value of the series and the actual 
value of the function at that value of x. The maximum error in the series at a given value of x is: 

 |Rn(x)|  ≤   
   | x – c |n+1

 max | f (n+1)(z ) |
        

(n + 1)!

The phrase “max | f (n+1)(z) |” refers to the maximum absolute value that  f  (n+1)(z) can have for z-values 
between x and c. (As a special case, this is usually considered to be 1 for sine and cosine functions.)

The remainder is also called the 
 Lagrange error bound.
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Note that the coefficients here are
1 

 0!
, 1 

 1!
, 1 

 2!
, 1 

 3!
, etc.
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Common Taylor Series

    1     =  
n = 0

∞
∑   x n  =  1 + x + x ³ + x ⁴ + …   –1 <  x  <  1

1 – x

e x  =  
n = 0

∞
∑     x n 

  =  1 + x +   x ² +   x ³ + …   – ∞ < x < ∞      n!        2!      3!

sin x  =  
n = 0

∞
∑  (–1)n 

    x 2n+1   
   =   x  –    x ³  +    x ⁵  –    x ⁷ + … – ∞ < x < ∞        (2n + 1)!            3!        5!        7!

cos x  =  
n = 0

∞
∑  (–1)n 

    x 2 n  
   =   1  –    x ²  +    x⁴  –    x⁶ + … – ∞ < x < ∞          (2n)!         2!        4!         6!

arctan x  =  
n = 0

∞
∑  (–1) n 

  x 2 n+1 
   =   x  –    x³  +    x⁵  –    x⁷ + … –1 <  x  <  1

              2n + 1               3         5         7

ln(1 – x)   =  
n = 0

∞
∑     x  n  =  – x  –    x ²  –    x ³  –  …  –1 <  x  <  1

         n  2          3


