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Recall the properties of an  asymptotic series 
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" for a function y(x) as x → x0.  Let  
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! be the Pth partial sum, and let εP(x) = y(x)- sP(x) be its residual error. Then  

(1)  y(x) ~  (“is asymptotic to”) s0(x) as x → x0, i. e., the ratio s0(x)/ y(x) → 1 as x → x0.  That is, the 

leading term in the series captures the leading asymptotic behavior of y(x). 

(2) For any P, the error  εP(x) ~  tP+1(x) as x → x0.  That is, each term in the series captures the 

leading asymptotic behavior of the error of the previous partial sum of the series. 

(3) The series may or may not converge for any fixed x as P → ∞.  If it does not, there will be an 

optimal number of terms N(x) which yields the most accurate approximation to y(x).  In general, N(x) 

increases and a more accurate approximation can be found as x → x0.   

The figure below (generated by Matlab script erfc_largex.m on class web page) illustrates this 

behavior on the asymptotic series we just derived for erfc(x) as x → ∞. 

 
 

N(2) = 3 

N(3) = 8 

ratio → 1 as x → ∞ erfc(x) ~ t0(x) as x → ∞ 


