[bookmark: _Hlk75364878]Polynomial interpolation and comparison


Taylor Series Approximation
We can use the first few terms of a Taylor Series to approximating functions. 
Taylor series at  


Example: Approximation of 
[bookmark: _Hlk74747907]– find the  Taylor polynomial at  


Evaluating the values of the function and its derivatives at 





Therefore, the Taylor polynomials are as follows.
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The four figures below compare the graphs ofwith the graph of  
Note that near , the graphs are nearly indistinguishable. 
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As  increases, the graph of  becomes a better and better approximation of the graph 
of    near 
[bookmark: _Hlk75362846][bookmark: _Hlk75363552] – plotfor and 
For  
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For   
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– Measure the error at  with , plot the relative error in  norm versus n, where relative error in  norm is
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Lagrange Polynomials
Lagrange polynomials are used for polynomial interpolation.
The  Lagrange Integrating Polynomial

where, for each 
[bookmark: _Hlk75890269]

Example: 
[bookmark: _Hlk75891799]– write down the Lagrange interpolation formula for  and 
For 


   where




For 


   where





– plot to approximate  and the error  
For 
For , take 
For , take 
[bookmark: _Hlk75902867]To find the Lagrange polynomial of degree 2, first find the value of    and 



also

Therefore, the Lagrange interpolating polynomial,is given by

[bookmark: _Hlk75906708]
The error is 


For , take 
To find the Lagrange polynomial of degree 3, first find the value of     and















Therefore, the Lagrange interpolating polynomial,is given by







The error is 
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