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I 19Runge's phenomenon 

with a polynomial Pn<x) of degree::; n, the resulting interpolation oscillates toward the end of the 
interval, i.e. close to -1 and 1. It can even be proven that the interpolation error tends toward infinity 
when the degree of the polynomial increases: 

From Wikipedia, the free encyclopedia 

In the mathematical field of 
numerical analysis, Runge's 
phenomenon is a problem that 
occurs when using polynomial 
interpolation with polynomials of 
high degree. It was discovered by 
Carl David Tolme Runge when 
exploring the behaviour oferrors 
when using polynomial interpolation 
to approximate certain functions 
(Runge 1901). 
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Problem 

Consider the function: 

1
f(x)=-­

1 + 25x2 " 

Runge found that if this function is 
interpolated at equidistant points Xi 

between -1 and 1 such that: 

02 
Xoi = -1 + (i -1)-,

n 

-Coli! ·CoG -0.4·0.2 ....~ 0.2 0.4 0.6 O.B 

:p)1~"'J1~enon i!tJ1JlutsheJl 

The red curve is the Runge function. 


The blue curve is a 5th-order interpolating polynomial (using six 

equally-spaced interpolating points). 


The green curve is a 9th-order interpolating polynomial (using ten 

equally-spaced interpolating points). 


At the interpolating points, the error between the function and the 

interpolating polynomial is (by definition) zero. Between the 


interpolating points (especially in the region close to the endpoints 1 

and -1), the error between the function and the interpolating 


polynomial gets worse for higher-order polynomials. 


i 	E {1,2, ... ,n+ I} 

httn·l!en.wikinedia.org/wikiJRunge'sphenomenon 2/5/2008 
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