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( ) Correction using asymptotic error formula:

2 48 2
'''(1) '''( 1)

180

.

3 180 3

h
S f f

      

      

5
0 4166 Error 0 017

CS

12

b

 

4
4 2 4 2

4 4

12 18
!

45 45
____________________________________________________________________________

( ) Correction using Richardson's extrapolation:
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(0) ( ) Derivation is below:
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  Expand the 1st and 3rd terms in Taylor series up to 3rd order, and sum the numerator
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1
 Find interpolating polynomial to ( ) using Newton's divided differences:

1

1 ( ) ( ) 1 2( ) 2 [ , ]1 1 / 2 1 / 2
( ) 1

( ) ( ) 2 / 3 1
[ , ]1 2

( ) 1 /
1 1 / 2 3

2

f x
x

f x f xf x f x x
x x

f x
f x f x

f x x
f x x x




        
     

  
 



Problem 4

(a)

1 2 0 1
0 1 2

2 0

2 0 0 1 0 0 1 2 0 1

2 2

[ , ] [ , ] 2 / 3 2
[ , , ]

1

2

( ) ( ) [ , ]( ) [ , , ]( )

4

32

3

4 4 4
1 1 ( 1) See Figure on

( )

 
1 4 1 4 2

2 2 1 2
2 3

next page
3 32 3 3

( ) 

3

Qu

f x x f x x
f x x x

x x

P x f x f x x x x f x x x x x x x

x x x xx x x x x x


     




     

               




 
 

 





b 2 4
1 Coefficients equal 1 as compared to  i

1
adratic Taylor approximation (geometric series):  
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( ) The interpolating polynomial is more accurate than the Taylor polynomial at 0.47, sinc

n (a)
3

e i

x

x

x x




 

c

1

t yields exact values

 of  ( ) at the nodes, while Taylor polynomial is strictly a local approximation, which works best in the 
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Problem 5  Find and sketch the piece-wise quadratic spline q(x) on the interval [0, 2] that satisfies the conditions: 
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' Since =  and = , we have . Use asymptotic error expression (see problem 1):  
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Interpolation
Taylor quadratic

Problem 4: Interpolating quadratic polynomial 

and Taylor polynomial for f(x)=1/(1+x)  
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Problem 5: Piece-wise quadratic spline


