Aequationes Math. 76 (2008) 317-320 ®© Birkhiuser Verlag, Basel, 2008
0001-9054,/08/030317-4 . .
DOI 10.1007/s00010-008-2938-6 Aequationes Mathematicae

Erratum to: “Special solutions of a general class of iterative
functional equations” [Aequationes Math. 72 (2006),269-287]

VEERAPAZHAM MURUGAN AND PAPAGUDI VENKATACHALAM SUBRAHMANYAM

The derivative of T¢(z) (with respect to ) given in equation (3.21) in our paper [1],

is incorrect as it ignores the contribution of the term 881 [¢; ! (y)] y=F ()" This error

has already crept in the earlier papers [2] and [3] by Si and Wang. However, our
theorems are valid under additional assumptions. The following hypotheses are to
be incorporated in Theorem 3.1 of [1]:

H-5: |H’L1(I5 Yty - ’ynz) S L’L and |Him('r7y17 s 7yn1) - sz(ya Yy - 7yn1)
Ll|x — y|, where L;, L) are nonnegative numbers for i € N.

H-6: |Hiz (Y1, Yn;) — Hiz (@, 01,y Yn,)| < Z 1 Lijly; — 95|, where Li; are
nonnegative numbers for : e N, 5 =1,2,...,n;

The corrected version of the main theorem now reads as:

Theorem 3.1*. Let (\;) and (n;) be sequences of nonnegative numbers and natu-
ral numbers respectively and a;; € N fori € Nandj =1,2,...,n; with Y oo N =1,
A1 > 0 and a1; = 1. Let H; be functions satisfying conditions H-1 to H-6 with

n, 0 > 0 and nonnegative numbers L;, L}, L;;, L;J, Nijs and P;; fori € N,

ji=12,...,n; and s =1,2,...,n;. Assume further that
(i) M>1,
Efil AL < o0,
S1= 30000 2 2oty ANy M@ T2 < oo,
S2 = X2 Yl Sl %) ML M¥ < oo,
Sz =32 ML < oo,
Ks =307 200 NPy Mo~ < oo,
Ky =302 S0 e L Mt < oo

(viii) Ko>M?2Sy and §> K1L° where Ko=MAn and K1=3 .0, Z L AL ML,
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Then for any given F € F(I, KoM — Lo, M*), the functional equation
ZA Hi(w, f* (x),..., fmi () = F(x)

. . 1 , I~ M*Ko+M?KoS1+K1S3+M(K1S4+KoKs)
has a solution f in R*(I, M, M"), where M'> Ko(Koo M255)

— 0 ni T/ a;;—1
and Sy =37, 350 MLy M@

Theorem 3.1* is proved using Lemma 3.2 together with the following corrected
versions of Lemmas 3.3 and 3.4, viz. Lemma 3.3" and Lemma 3.4* respectively. It
may be pointed out that Lemma 3.2 is valid under the hypotheses of Theorem 3.1*.

Lemma 3.3*. Under the assumptions of Theorem 3.1%, for each ¢ in R (I, M, M")
and x,t in I the map ¢, (t) from I? into R given by

- Z A'LH’L (Ia ¢ai171(t)7 ) (baini _1(t))
i=1

is well-defined and satisfies the following:
i) [ 2167 6] = 1oy O] < (M2 + S ) le—yl+ fals— ),
(i) | 2. 16. 7 ()] = 3100~ (0] < (2% + KISM - iy ) oyl

+ K154+L0K2> |S— |
K03 ’

where Lo, Ko, K1, K3,51, 52,53 and Sy are as given in Theorem 3.1° and Ko =

S1+ M'S,.

Lemma 3.4*. Let g,h € RY(I, M, M’). Under the assumptions of Theorem 3.1*,
for x,y,s,t € I, we have

() llg2 = hall < Kallg = Pl
(i) | £ [0 (5)] = & [ha(®)] < Ksllg = Il + Kollg' = Wl + Kals ],

(if) | 2, [9(5)] = 2. [ha(0)]] < Korllg = Bl + Sils — 1,

(i) llg* = bzl < g —

vHas <>]—§t[h;1<t>ns(§§3+K2K4)||g Bl + K8 llg =) + K3 ls—tl,

vi) [ 207 (9 = L In O] < (M7 + Sile 4+ ke 4+ Ko flato ) |lg —
+ Lyl g — W) + Kg{K154 + LoKa}|s — t],

where LO,KO,Kl,K4,K5,K6,K7,Sl,SQ,Sg and Sy are as in Theorem 3.1 and
Lemma 3.2 and Ko = S; + M'S,.

Theorem 3.5, Corollary 3.6 and Theorem 3.8 also require correction and their
corrected versions are Theorem 3.5%, Corollary 3.6* and Theorem 3.8 respectively
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and are stated below. However, Corollary 3.7 requires no correction.

Theorem 3.5*. In addition to the hypotheses of Theorem 3.1*, we suppose that

K. K1 K K MKs> K. MKs MKg
4_|_17_|_S44_|_ 24+K0’KF

where Ko = S1 + M'Ss cmd KO,Kl,K4,K5,K6,K7,Sl,Sg and Sy are as defined
in Theorem 3.1* and Lemma 3.2.

Then for any F € F(I, KoM — Lo, M*), there is a unique function f satisfying
the functional equation

the number p = max{ is less than 1,

Z)\ H;(z, f* (), ..., f9i(z)) = F(x)

in RY(I, M, M'"). Further the solution f of the equation in RY(I, M, M') continu-
ously depends on the given function F in RY(I, KoM — Lo, M*).

Corollary 3.6* (the valid version of Corollary 3.6) corrects the main theorem
due to Si and Wang [2]. For the statement of this corollary, we need the following
hypotheses on the function H.

H-1: H = H(z,y1,...,yx) is a continuously differentiable function on I**! such
that H(a,...,a) =a, H(b,...,b) =b.

H-2": 0 <1< Hy, (2,91,...,yx) and 0 < Hy (2, 91,...,yr) < Lj, where [, L; are
nonnegative numbers for j =1,2,...,k, and Hy, is the partial derivative of
H with respect to the variable y; for each j =1,2,... k.

~ ~ k ~

H-3": |Hy, (z, 91, yx) — Hy, (2,91, .- k)| < 251 Njs|ys — ¥s|, where Nj, are
nonnegative numbers for j =1,2,...,;kand s =1,2,...,k.

H-4: |Hw(x7y17 s 7yk)| < L and |Hm(x7y17 s 7yk)_Hy(y7ylu .. 7yk)| < L/|J;_y|
where L, L’ are nonnegative numbers.

H-5": |H1(I5 Yi, .- 7yk) - Hm(%lfh ceey yNk)| < E?;l L;|yj - y~]| where L; are non-
negative numbers for j =1,2,... k.

H-6": |Hy, (x,91, .-, yx) —Hy; (¥, 91, - - -, yx)| < Pjlz—y| where P; are nonnegative
numbers for j =1,2,... k.

Corollary 3.6*. Let ni,ns,...,ni be natural numbers with ny, = 1, and let
H(x,91,92,...,yx) be a real function defined on I**1 satisfying hypotheses H-1
to H-6" with | > 0 and nonnegative numbers L, L', L;, L’;, P; and Njs for j =
1,2,...,k and s =1,2,..., k. Suppose that M > 1 and | > M?Sy and § > LK/l
where Sy = ZJ 1 22("7{ 32) L;iM?* and K, = Z?:l LiMmi—t

Then for any given F € Fi(I,IM — L, M*), the functional equation
H(z,¢" (x),...,¢"(x)) = F(x)
has a solution ¢ in RY(I, M, M'") where M’ > Ky’ +1(M* +M251)+M(K152+1K'3)

11— M2S2)
= Y N M2 Gy = L;Mna Land Ky = 328, PjM"j—l.
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Theorem 3.8%. In addition to the hypotheses of Theorem 3.1%, we suppose that
F e FHI,KoM — Lo, M*) where § > (p+ IL<‘;)K1 for some 0 < § < 1. Then there
is a solution for equation (1.2) in F)(I, M, M").

Since all the hypotheses of Theorem 3.1* are satisfied in both Examples 3.1
and 3.2, they do not need any alteration.
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