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This is a note to correct the typographical errors in our paper. Dr. Xiaojian Zhou has
emailed us ‘‘. . .we have some confusions on the results of SðzÞ (or SðuÞ). For example, for
Osada’s method, you have SðzÞ ¼ z3½ðm� 1Þzþ 2m� as shown in Theorem 2.5, but we have

SðzÞ ¼ z3 ½ðm�1Þzþ2m�
2mzþm�1 where there is a denominator. We have checked all the conjugacy maps

SðzÞ and we present the corrected theorems.
Published by Elsevier Inc.
1. Introduction

The methods discussed here are all special cases of Laguerre’s method
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k f ðxnÞ
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where k (– 0; m) is a real parameter. When f ðxÞ is a polynomial of degree n, this method with k ¼ n is the ordinary Laguerre
method for multiple roots, see Bodewig [1]. Some special cases are:

� Euler–Cauchy for k ¼ 2m
xnþ1 ¼ xn �
2m f ðxnÞ
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� Halley for k! 0 after rationalization
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� Ostrowski for k!1
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Two other cubically convergent methods that sometimes mistaken as members of Laguerre’s family are: Euler–Cheby-
shev [2] given by
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and Osada’s method [4] given by

xnþ1 ¼ xn �
1
2

mðmþ 1Þ f ðxnÞ
f 0ðxnÞ

þ ðm� 1Þ2

2
f 0ðxnÞ
f 00ðxnÞ

: ð6Þ

2. Corresponding conjugacy maps for quadratic polynomials

Given two maps f and g from the Riemann sphere into itself, an analytic conjugacy between the two maps is a diffeomor-
phism h from the Riemann sphere onto itself such that h � f ¼ g � h. Here we consider only quadratic polynomials raised to
mth power.

Here we give only the modified Theorems appearing in [3]. The details of the proofs can be found in maple sheets in the
Appendix.

Theorem 2.1 (Euler–Cauchy’s method (2)). For a rational map RpðzÞ arising from Euler–Cauchy’s method applied to
pðzÞ ¼ ðz� aÞðz� bÞð Þm; a – b;RpðzÞ is conjugate via the Möbius transformation given by MðzÞ ¼ z�a

z�b to
SðzÞ ¼ z
1þ sgnðz2 � 1Þ
�1þ sgnðz2 � 1Þ :
Proof. Let pðzÞ ¼ ððz� aÞðz� bÞÞm; a – b and let M be the Möbius transformation given by MðzÞ ¼ z�a
z�b with its inverse

M�1ðuÞ ¼ ub�a
u�1 , which may be considered as a map from C [ f1g. We then have
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Theorem 2.2 (Ostrowski’s method (4)). For a rational map RpðzÞ arising from Ostrowski’s method applied to
pðzÞ ¼ ðz� aÞðz� bÞð Þm; a – b;RpðzÞ is conjugate via the Möbius transformation given by MðzÞ ¼ z�a

z�b to
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Proof. Let pðzÞ ¼ ððz� aÞðz� bÞÞm; a – b and let M be the Möbius transformation given by MðzÞ ¼ z�a
z�b with its inverse

M�1ðuÞ ¼ ub�a
u�1 , which may be considered as a map from C [ f1g. We then have
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Theorem 2.3 (Euler–Chebyshev’s method (5)). For a rational map RpðzÞ arising from Euler–Chebyshev’s method applied to
pðzÞ ¼ ðz� aÞðz� bÞð Þm; a – b;RpðzÞ is conjugate via the Möbius transformation given by MðzÞ ¼ z�a

z�b to
SðzÞ ¼ z3 zþ 2
2zþ 1

:

Proof. Let pðzÞ ¼ ððz� aÞðz� bÞÞm; a – b and let M be the Möbius transformation given by MðzÞ ¼ z�a
z�b with its inverse

M�1ðuÞ ¼ ub�a
u�1 , which may be considered as a map from C [ f1g. We then have
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Theorem 2.4 (Osada’s method (6)). For a rational map RpðzÞ arising from Osada’s method applied to
pðzÞ ¼ ðz� aÞðz� bÞð Þm; a – b;RpðzÞ is conjugate via the Möbius transformation given by MðzÞ ¼ z�a

z�b to
SðzÞ ¼ z3 ðm� 1Þzþ 2m
2mzþm� 1

:

Proof. Let pðzÞ ¼ ððz� aÞðz� bÞÞm; a – b and let M be the Möbius transformation given by MðzÞ ¼ z�a
z�b with its inverse

M�1ðuÞ ¼ ub�a
u�1 , which may be considered as a map from C [ f1g. We then have
SðuÞ ¼ M � Rp �M�1ðuÞ ¼ M � Rp
ub� a
u� 1

� �
¼ u3 ðm� 1Þuþ 2m

2muþm� 1
: �
These corrections to the maps did not affect any of the numerical results or the conclusions.
Acknowledgements

The authors thank Dr X. Zhou for his email.
Appendix

� Euler–Cauchy’s method

restart:
a:¼1:b:¼-1:

f:¼x-> (x

^
2-1)

^
m:
fd:¼ unapply(diff(f(x),x),x):
fdd:¼ unapply(diff(f(x),x,x),x):
EulerCauchy3:¼x-> x-2⁄m⁄f(x)/fd(x)/(1+sqrt((2⁄m-1)-2⁄m⁄f(x)⁄fdd(x)/fd(x)^2)):

x:¼ (u⁄b-a)/(u-1): RMinv:¼simplify(EulerCauchy3(x)):

R:¼ u-> simplify((RMinv-a)/(RMinv-b)): simplify(R(u)):
� Ostrowski’s method
restart:
a:¼1:b:¼-1:

f:¼ x-> (x

^
2-1)

^
m:
fd:¼ unapply(diff(f(x),x),x):
fdd:¼ unapply(diff(f(x),x,x),x):
Ostrowski3:¼x-> x-sqrt(m)⁄f(x)/fd(x)/sqrt(1-f(x)⁄fdd(x)/fd(x)^2):

x:¼ (u⁄b-a)/(u-1): RMinv:¼simplify(Ostrowski3(x)):

R:¼ u-> simplify((RMinv-a)/(RMinv-b)): simplify(R(u)):
� Euler-Chebyshev’s method
restart:
a:¼1:b:¼-1:

f:¼ x-> (x

^
2-1)

^
m:
fd:¼ unapply(diff(f(x),x),x):
fdd:¼ unapply(diff(f(x),x,x),x):
EulerChebyshev3:¼x-> x-m⁄(3-m)/2⁄f(x)/fd(x)-m^2/2⁄(f(x)/fd(x))^2⁄fdd(x)/fd(x):

x:¼ (u⁄b-a)/(u-1): RMinv:¼simplify(EulerChebyshev3(x)):

R:¼ u-> simplify((RMinv-a)/(RMinv-b)): simplify(R(u));



� Osada’s method
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restart:
a:¼1:b:¼-1:

f:¼ x-> (x

^
2-1)

^
m:
fd:¼ unapply(diff(f(x),x),x):
fdd:¼ unapply(diff(f(x),x,x),x):
Osadam3:¼x-> x-m⁄(m+1)/2⁄f(x)/fd(x)+(m-1)^2/2⁄fd(x)/fdd(x):

x:¼ (u⁄b-a)/(u-1): RMinv:¼simplify(Osadam3(x)):

R:¼ u-> simplify((RMinv-a)/(RMinv-b)): simplify(R(u)):
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