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ABSTRACT. We consider the quasiconformal mappings of close domains onto the unit circle.
Difference of the boundary values of quasiconformally mapping functions is estimated with respect
to the order of closeness of domains. © 2078 Bull. Georg. Natl. Acad. Sci.
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On the complex plane C let us consider a simply connected domain G, 0< G , bounded by the smooth
contour I' . Assume that the equation of the boundary I' is given in the parametric form

t=g(r), 0<t<2m, g(0)=g(27).

Let the function f(7) ofa point ¢ € I" be given on the curve I'. Assuming ¢ = g(z), we can consider
this function as a function of the parameter ¢ and again denote it by f(z).If f(z) satisfies the Holder
condition with exponent ¢t , 0< a <1, then we will write /"€ C, [0,27].1f /() andits derivative f'(7)
are continuous on a segment 0<7 <2z and if, in addition, f'eC, [0, 27[] ,0<a <1, then we write
feC,[0,2n].1f geC,[0,27] wewrite TeC,, O<a<l.

Norms of elements in spaces C, [0,27] and C, [0,27] are defined as follows:

WS lle, =l flle +H(f, T e), (f €C,[0,27]),
Il IIC.a =[Sl +11/ e +H( LT @), (f €C,[0,27)),
where
If(Tl)—f(Tz)I.

W flle= Sup | f(x)|,  H(f.T,a)= Sup -
7€[0,27] 71,72€[0,27] |Tl -7, |
71#1)
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Assume I' e C; , 0<a<l1.Letusconsider another simply connected domain G onthe complex plane

with the equation of the boundary r
t=g(r), 0<r<2z, g(0)=g(2x),
and T e c',.
Definition. The domain G is called &-close (¢>0) to the domain G if the following conditions are
fulfilled
g(r)-2(r)l<e, (cel027]),  llg-gl,<e. ()

Clearly, an infinite family of domains ¢-close to G is formed for any ¢ > 0. We denote such a set by
Q(G;e)

Let G, be a simply connected domain of the complex domain whose boundary
0G,=T,eC', (0<a<l) is such that G = G, and for any G e Q(G;¢) (0<&<1), GG,

In the complex plane we consider the Beltrami system of equations in the complex form
W.=q(z)W., )

where it is assumed that g € L,(C) p >1, |q(z)|£Q0 <1.
Suppose the coefficient ¢(z) of the equation (2) satisfies the condition geC', (EO) and

W(z) (W(oo):oo, z"W(z)—)l as z-—>) is the basic homeomorphism of the system (2)

constructed by I. Vekua’s scheme [1] with the coefficient gj(z)

;j(z) _ {q(z) for ze 50;
0 for zeC\Go.
It is known that [2] under the above conditions Vh and W} satisfy the Holder condition in the domain
Go with exponent y, where 0 <y, <min{a;y}.
According to [3], the function represented by the integral
_ go(t)dW(t)’ 3
(1) (2)
where dW(t) =W (t)dt+Vi/; (t)dt and ¢(r) denotes a given Holder-continuous function on I, is a
solution of the system (2) in G, while in C\G itisa holomorphic function and also ¢ (o) =0.
As is known [3], the function
£(z)- [Vi/(z)—lfi/(())}exp AN RIULLAQIS
Hrw(e)-w(z)
satisfies the Beltrami equation (2) and conformally maps the domain G onto the unit circle with the

fulfillment of the conditions: /(0)=0, f(z)=1 (z isany point of the line I'yif v(t) is a solution of

the integral equation

v(t)+%jv(r)darg[1/}/(r)—W(t)] = n| W (6)- 1 (0), 4

r

where
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¢ =—arg[W(zl)—V}/(O)]—%jv(r)dln W ()= (2,)].

r
In a similar way we construct the function
- - - 1 ( )d W (1)

f(z)=0w(z)-W(0)lexp IWHC ’

which quasiconformally maps the domain G €Q(G;¢e) onto the unit circle with the fulfillment of the
conditions }(0) =0, }(21) =1 (;1 is any point of the line r ), where the function v(¢) of the Holder
class is a unique solution of an integral equation of type (4) derived for the domain G andtheline T e C "

where
c=—arg[W(z) - (0 %j )dIn| W ()W (21)].
r

Aim is to estimate the difference of the boundary values of f and } by the nearness of the &-close
domains G and G . The following theorem is true.

Theorem. Let f and } quasiconformally map the domains G and Ge Q(G;e) (0<e<1) onto the
unit circle with the assumption that f (z ) =1 and }'(;1) =1 where z, = g(f1 ), T, € [O, 27[] is any point
on T for which the condition Re((z,)—~W(0))>0 is fulfilled and z = (rl)el" Then for any
T 6[0,271’] and the corresponding boundary values f(¢r)= f(g(r)) and f(t) :f(g(r)) we have the
estimate

£ ()= F @)1 M(Gs)-&7",
where y, is the aforementioned constant from the properties of the homeomorphism W and the constant

M (G,Vf/) does not depend on & and is completely defined by prescribing the initial domain G and the

homeomorphism w (2).

Note that for conformal mappings the similar theorem was established in [4].
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6596Hmdbo gsbobomgds dsbermdgmro s6ggdol ghmgmemgh §Mgby 335DB0gmMbgmGHImMmso
sdbsbggero  gmbgdogdo.  dsbammdgmo  sGggdol  Losbermgols  dobgogom  TgBslgdMEros

s@bodbmo s6ggdol ghmgmemgzsb §Mgby 335Do3MbgmMmIMms® 25sdlsbsgo BmbJEogdols
Lsbisbeghm 960d369cmdgdols Lbgomds.
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