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  Ex1. Taylor series of sin  (around 0)   x x=
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( ) is the first -th parabola of the series, such as  
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"Near  0", the right one ( 0.49) approximates ( ) better than the left.

Therefore  you can 10,  cos 1 0.49
2

1That is              

tell  "  when   ."

 (2nd     c  apos p x)
2

ro1

x a

x

f x

x x x

x x

≈ − ≈ ≈

≈

= =

+
taylor.mn

2. Finding Taylor coefficients by your eyes.
Ex1. Taylor series of  cos  (order 2 aroun d 0)x x=

2
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Tangent to  ( ) cos  at (0,1) is " 1".  Therefore cos 1 (1st approx)  

To find the 2nd approx, compare ( ) ( ) (1st approximation) .cos 1  & 
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[Rough Proof]
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I. at (0,1)  Since tangent to  1st approx)

 To get the 
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II. ( ) ( ) (1st approx) (1 )2nd approx, compar  &  
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Ex2. Taylor series of  ( )  (order 3  around 0)  
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 To get the 3rd approx, c
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3.  A proof of Taylor series 

 If  ( ),  ( ) are differentiable on ( , ) and continuous on [ , ], 
 Then there exists 
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3-1. Caushy’s  mean-value theorem

2 2* On condition that, however, ( ( '( )) 0'   (( ) () )) g x g a gf x b+ ≠ ∧ ≠

and points ( ( ), ( )),  ( ( ), ( )) on C.
Then, the left side is the gradient of line AB, 
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Considering a parametric curv

ight s

e: 
  

i

 C: ( ),  ) ( ) (

Geome

 

trical  interpretation

   
A g a f a B g b f b
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de is of tangent to C at P(g( ), ( )).
Thus it means, " there exists a point  P on C where
tangent line to C is parallel to line AB."
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3-2. A proof of Taylor’s theorem (n=2&3)
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