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ASYMPTOTIC ANALYSIS OF A FAMILY
OF POLYNOMIALS ASSOCIATED WITH

THE INVERSE ERROR FUNCTION

DIEGO DOMINICI AND CHARLES KNESSL

ABSTRACT. We analyze the sequence of polynomials
defined by the differential-difference equation Pn+1(x) =
P ′
n(x)+x(n+1)Pn(x) asymptotically as n → ∞. The polyno-

mials Pn(x) arise in the computation of higher derivatives of
the inverse error function inverf (x). We use singularity anal-
ysis and discrete versions of the WKB and ray methods and
give numerical results showing the accuracy of our formulas.

1. Introduction. The error function erf (x) is defined by [1]

(1) erf (x) =
2√
π

∫ x

0

exp
(−t2
)
dt

and its inverse inverf (x), which we will denote by I(x), satisfies
I[erf (x)] = erf [I(x)] = x. The function I(x) appears in several prob-
lems of applied mathematics and mathematical physics [8].

In [4] we considered the function

(2) N(x) =
1√
2π

∫ x

−∞
e−t2/2 dt

and its inverse S(x), satisfying

S [N(x)] = N [S(x)] = x.
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