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The present work is devoted to the theory of analytic solutions of the
Beltrami equation

f.(2)=A(2)f.(2), 1)

which is directly related to the quasi-conformal mappings. The function

A(Z) is, in general, assumed to be measurable with |A(Z)|SC<1 almost

everywhere in the domain D . under consideration. Solutions of equation (1)
are often referred to as A—analytic functions in the literature.

Theorem 1. (an analog of Cauchy theorem [3]). If f GOA(D)HC(D)’

where Dcl s a domain with rectifiable boundary D, then the following
identity holds:

_[ f(z)(dz+A(z)dZ)=0.

ob

Let D<U be a convex domain and ¢ € P e fixed point. Let us consider
the Cauchu — type kernel

K(z¢)

_ 1 1
27 z2-&+ J A(T)df
(£.2)

7S,

(2)

where 7/(‘5’ Z) is a smooth curve which connects the points ¢.zeD. Since
the domain is simply - connected and the function '&(Z) Is analytic, the integral
I(Z)z I /E\(z')dz'
(¢.2)
iIs independent of the path of integration; it coincides with the

antiderivative | (2)=A(2).
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Theorem 2. (Cauchy formula, see.[4]). Let D <Ll be convex domain and
GcD pean arbitrary subdomain with a smooth or piecewise smooth boundary

f(2)e0,(G)NC(G)

dG that compactly lies in D . Then for any function , the

following formula holds:

f(2)=[K(&2)f(£)(dé+A(&)dE), zeG. o

Generalized argument principle for A(Z)- analytic functions.

Definition. An A(Z)- analytic function f (Z) which does not have other
singularities except for poles in a domain D, is said to be A(Z)- meromorphic
inthe D.

f EOA<O<‘W(Z’3)‘< R)’ O<R, not vanish in a punctured

Let a function
neighborhood of @. The residue of the logarithmic derivative of f(z) at the
point a is called the f(z) - logarithmic residue of the A(Z)- analytic function
f(z) at the point @

of (2)
i)(dz +A(z)dz)=dLnf (z)

f(z

One can prove the relation

d(Lnf (z)):i(@dz +id7jzi(@dz + Azf—dfj:

f(z)\ oz Ford f(z)\ oz z
of (z)
0z
—W(dz + A(z)dz)

Let be @<L the zero of the order N A(Z)- analytic function f (Z).Then

in some neighborhood Alz). lemniscate L(a.r) we have | (2)=v(z2)'h(z) :

where h(Z)EOA(D)’ h(a);tO_ Therefore , in A(Z)- IemniscateL(a’r)
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o (2) oh(z)
o/ L/

f(z) w(za) h(z)
If Dell the pole of f(z) the function is of order M | then we have
f(2)=—92)

v"(z.0) ,whereg(z)eoA(D)’ 9(b)#® Therefore in Az) .

lemniscate L(b,r)
of (z) g(z)
0oz _ oz

f(z) 9(z) w(zb)

Theorem A (Generalized argument principle). Let f(z) be an A(Z)-
analytic function, except for the poles in a domain D<l and G<<=D  whose
border 9G is piecewise smooth, 9G is a continuous curve that does not contain

zeros or poles of the A(Z)-analytic function f (Z) Then for any A(Z)-analytic
in D function (/’(Z), the equality holds:

of (2)
z%i j p(0)FL (G4 ADID) = Y (@) -2 |

References

1. Ahlfors L. Lectures on quasiconformal mappings, Toronto-New
York-London, 1966,133 pp.
2. Bexkya HN.H. OOGoOmenHble aHamutudeckue GyHkouu, M.,

«Hayka», 1988, 512 c.

3. Kaooopos H.M., OradoeB T.Y. Teopema Komm s A(Z)-
aHanuTHYeCKNX (QyHKIUH, Y30ekckuid Maremarudeckwit >xypHai, 2014, Nel,
ctp. 15-18.

4, Kao6oopos H.M., OtadoeB T.Y. Amnanor wuHTErpagbHOR

dopmynst  Komm st A-anamuTiueckux  GyHKUMi,  Y36eKCKuit
MaremaTudeckui xxypHai, 2016, Ne4, ctp. 50-59.
5. Sadullaev A.,Jabborov N.M. On a class of A-analitic functions,

Siberian Federal University, Maths&Physics, 2016 y 9(3), c. 374-383.

187



CEKIMHA 4. IToynpoBOJHUKOBAS MUKPO- 1 HAHOJIEKTPOHUKA B
penieHuM nNpoodIeM HHPOPMAIMOHHBIX TEXHOJOTHH U ABTOMATH3AIMHU

6. J.K.Tishabaev, T.U.Otaboyev, Sh.Ya. Khursanov. Residues and

argument prinsple for A(Z)_analytic functions,Journal of Mathematical
Sciences,Vol.245,No. 3, March, 2020. 350-358.

PACUYET ®U3NYECKHU HEJUHEWHOI' O JE®OPMUPOBAHUSI
BOPOAJTIOMUHUA C JUVIMIITUYECKUM OTBEPCTUEM
HNxpamoB A.M., [TosatoB A.M., ’Kymauuézos C.I1., II1.0. CanaeB
Hayuonanvnouii ynusepcumem Ys3bexucmana

PaccmarpuBaercs ynpyrormiacTudecKkas cpena, KOTopas IpeACTaBIIAeT
co00ll HEOAHOPOHBIN CIUIOIIHOM MaTepuai, COCTOSIIUNA U3 JIByX KOMIIOHEHT:
apMUpPYIOIIKE 3JIEMEHThI U MaTpula (WK CBA3yIOLIasi), KoTopas oOecreyrBaeT
COBMECTHYIO pabOTy apMHUPYIOIIUX 3JIEMEHTOB.

N3BeCTHO, YTO BOJIOKHUCTBHIM MATEPHAT M TPaHCBEPCAIBHO-M30TPOIHAS
Cpella SIBJIAFOTCS YKBUBAJICHTHBIMU NOHATUAMU. B CBSI3U € 3THM, NIpU pELICHUN
3a/1ayu (PU3UYECKU HEIMHEHHOro 1eQOopMUPOBaHUS BOJIOKHUCTHIX KOMIIO3UTOB
OPUMEHSAETCS TEOopus MajblX YHOPYroIJlaCTMYECKUX jaedopmaumii s
TPAHCBEPCAIBHO-U30TPOITHOM CPEABI MU METOJI KOHEUHBIX 3JIEMEHTOB. B KOTOpOM
OTMEYAETCSA, YTO MPH PACCMOTPEHWH APMUPOBAHHOIO KOMIIO3UTA, KECTKOCTb
apMUPYIOLIUX JJIEMEHTOB KOTOPOIO CYIIECTBEHHO IIPEBBIMIAET KECTKOCTH
CBA3YIOLLETO, IMOSBISIETCS  BO3MOYKHOCTH  MCIIOJIB30BaHUS  YNPOILIEHHOU
ne(opMaloOHHOM TE€OPUH TIACTUYHOCTH [1].

OOmiasi MOCTaHOBKA YHPYTOIJIACTHUECKUX 3a4ay JUIsl OAHOPOIHBIX Te
MIPEACTABISECTCS CIEAYIOIIMMU YPaBHEHUSAMU:

o;; tX;=0, xev _ . 1
ypaBHEHUE PaBHOBECHS; (1)
1fou, ou,
1 %%/ — cootHomenue Korm; (2)
O =he 0y +268, =50 _ u3rUecKuii 3aKO0H; (3)
Ul. =u’,x e
. ! — rpaHMYHBIEC YCIOBHUS B IEPEMEIICHHSIX; 4)

3
Zaijnj‘zzzl)io’ X ex,
= — rPaHUYHBIC YCIOBUSI B HanpspDKeHUsx. (D)

JUts pemieHus 3aJja4d pacCMaTpUBACTCS €€ BapUalMOHHAs ITOCTaHOBKA,
KOTOpasi MO3BOJISIET MPUMEHATh MPHUOIMKEHHbIE METOAbl PEUICHUs, OTHUM W3
KoTopbIX siBisieTca MKDO. BapuannoHHas nocTaHOBKa MPEACTABISETCS B BUEC

[1]:
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