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Abstract.
In this paper, we prove that for some majorant @, the
property
lfFC)—fMl= wlx—-yD; xy €dB
where f ¢+ B — R" is a continuous mapping which is
harmonic quasiconformal in B implies the corresponding
property
lfC)—fOl=Cwlx—yl), xy € B.
Here C is a constant depends only on n; K(f); and diam(I§)

1. Introduction

Let B = {x € R": |x| < 1} be open unit ball in R";
n > 2, and dB be the boundary of [E. Harmonic quasiregular
(briey, hqr) mappings in the plane were studied first by O.
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Martio in [8], for a review of this subject and further results
see [9] and references cited there. Moduli of continuity of
harmonic quasiregular mappings in E™ were studied by

several authors; see [7], [6], [3],Moduli of continuity of
harmonic quasiregular mapping on bounded domain was
studied by A. Abaoub, A. Shkheam, M. Arsenovi¢, and M.

Mateljevi¢ in[2]. We consider majorization results for
function /" that is quasiconformal in unit ball B of the
Euclidean n-space K", wheren = 2. If

@: [0,4+00) — [0,+00) nondecreasing function defined for
t = 0 satisfies the condition

Ky words: Lipschitz-type space, Harmonic mappings,
Quasiconformal mappings.

w(At) = Aw(t) forall t =0, (1)
for some fixed A >1, we say that @ is majorant. More
general,

a subadditive function @ satisfies (1) whenever 4 is a positive
integer. Note that we may have w(0) > 0, and that w need not
be continuous. We remark that if (1) holds, then

w(ALt) = ALw(t) forall t =0;and L =1 (2)

In matters regarding notation and terminology we will
conform to the usage in the book of Vaisala. In particular,
f i+ B — R" is quasic- -onformal, K; = K;(f) denotes the
inner dilatation of /', K, = K, (f) denotes the outer dilatation
of f, and K( /') designate the maximal dilatation of f.

2. Auxiliary Result.
The following result is contained in theorem 4 (see [1]).
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Lemma 1.

Let f+ B — IRR" is a continuous mapping which is

quasiconformal in B and satisfies

lf(x) = fO) = wllx— yb); (3)
for all x; y € d B, and for some majorant w. Then
lf )= FOI = Collx— yD); (4)

forall x € @ B,and all y € B, where C is a constant
depending only on n; K( /'), and diam(E).

The following was proved in [5].
Lemma 2.

Let £2 be a bounded open subset of [R™. Assume that /" be a
continuous mapping on €, and harmonic in 2 . If for each
X, €01

SUPB(x, pnn | F(X) — f(xe)| = y(p), forp<p, (5)
Then for x; y € Q,
If )= fl <y (I x—y[); whenever [x — y|
=po (6).
3. Main Result
In this section, we will prove the main result in this paper.

Theorem 1.
Let f+ B — [R" be a continuous mapping which is

harmonic quasiconformal in BE. If

F&x) = Ol < w(lx— yD (7)
for all x; y € @ B, and for some majorant w. Then
IF )= FI
< Cw(|x
md) (8)
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forall x,y € B.

Proof.
By Lemma (1), estimate (8) holds for all x € @IE and all

v € B. Using lemma (2), we deduced that the same estimate
isvalidforallx; y €E. =
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