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A(z)-GARMONIK FUNKSIYALAR
Xursanov Sh. Ya. *

REZYUME
Ushbu maqolada A(z)-garmonik funksiyalarga ta'rif berilib ularni .rt(z)-anaiitik
funksiyalar bilan bog'lanishi keltirilgan.

Kakt so'zlar: A(z)-garmonik funksiya, umumlashgan A(z)-garmonik funksiya,
A( z)' uaulitik funksiya.

Kompleks tekislikdagi D sohada analitik bo'lgan A(z) funksiya berilgan bo'lib, barcha
z € D uchun lA(r)l < C ( 1 tengsizlik o'rinli bo'lsin. u : D ) R, u e Cz(D) funksiya D
sohada A(z)-garmonik funksiya deyjladi, agar barcha z e D uchun

3i+|r'*V|\y_2A*1]*3|j-'|r',^,2,,01tr2Ay]-l:oarLL-lArL dz dzJJ rr-| -ffL(l +Vr)ar- rzlJ
tenglik o'rinli bo'lsa.

L.e,: C'(D) -> C(D) orqali quyida,gi differensial operatorni belgilaymiz:

.#trh[r'* vn*-,^*]l (1)

'o.3 t. i= frt* t,qn5-rA3.l]tn':i drLr-lAl'L oz drJJ
bo'lgani uchun bu operator haqiqiy operator bo'ladi. A(z) : 0 bo,lganda A,e klassik Laplas
operatori bilan ustina ust tushadi ([2]-[5] ga qarang).

Masalan: u(z) -2(z+Z) I z2 +22 funksiyani ko'rsak A(z):Z va D - {lrl < }} uchun
A(z)-garmonlk funksiya bo'ladi. i,,,

Teorema 1. Agar f funksiAa D sohada A(t) analitilc funksi,ya ([1], [3J, [4J go garang)
bo'Isa u holda un'ing haqi,qiy ua mauhum q'ismlari, D sohada .4(z)-garrnonilc funlcsiya bo'lad,i,.

Isboti. f e oe(D) bo'lgani uchun quyidagi tengliklar o'rinli:

( w-t\L ( ot

t "*=i,- * i E::g= +i,#::'#l

Yuqoridagi tenglamalar sitemasin i fi va P, g"nisbatan yechib

# -- - ft [t' 
* tAt')# -'"Y"],

"Xursanov Sh. Ya. - O'zbekiston Milliy universiteti, shohruhmath@mail.ru
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#:ftfr'* IAI')#-'^Y]
tengliklarga ega bo'lamiz. u e c2 bo'lgani uchun aralash hosilalari teng va

o:fu-oza ,-o I r l,-- - m - ffi : i#t# 
fr' 

* vn# - r^ylJ.

: *u#[-iti'f,'* IAt')# ,"#l]:-iaeu
tenglik o' undan 

-a.q,u 
: 0 ya'ni A(r) bnalitik 

luntrsiyqni haqiqiy qismi A(r)ffiiilf Jrlff$I, "lfii 
i - n i oo(ot uo'rd;i";;; *,,adi vuqoridagi

Teorema 2; Agar u, Junksiya birorr ) 0 uchun

.tg 
L(o,r) = {, rc,::lz - a*T ^Arq^l < r} .,

'ff:rg:i(,f:'I:;T?#:rfunksi'va bo'tsa u hotd.a shund,ay f e oe(L) funksiya topitad,iki

Isboti- ushbu da difrerensiar operatorni ko,rayrik:

d'"au: - , ', ^- l((= -i:lAP 
[((1 

+ lAl')#-znffla'-((1 +lAl')#-zaftla,] 
Q)

[I holda

dd"au : .flt# 
fr, 

* IAb# - r^yl].
,.0 | r f*u#t-irir 

[rt 
* Vh# - ru#]] dz n E - -i,aaud,z A E : 2a,aud,v.

:22*'

il"itff'J: i(;l"Sffmonik 
bo'lsa1i.l:n'i '(3) 'tengtikka ko'r a dd;4,u differensial

diu

Chunki ikkita-gomotop 1r(a, z) va 7z(z,a)gilasak, Stoks fo.muhslga ko,ra

[,,diu.-t d,"au:$0"o, rr ^frJr,@,,) t'\ Jt,e,o) J j n r: I J"ooou 
+ -2 J J"o""d,v 

:0
bo'lib integrallarni qiymati teng bo,ladi.

Endi

(3)

formq yopiq

dTu
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funksiyani qaraymiz. Bu funksiya argumentiga z : r * zy almashtirish kiritsak,

u(z)-I",(#[r'*|A|,)#_,^#]-;7T'[r'*V|\y_,u#])o,*

*u1"" (rfu [r'* vt:r!"-r^*] ;,Wir'* vt\#-ru#l)0,-
: 

1"" (+ [r' 
* IAt')# -'^#J.

*u1"" (+lr,* vt')#-r^4*l da-

:,l""n-(';17[r'*V|\#_,^#])o,*,f,",^(#|r'*Vr)#
ko'rinishiga kelib, funksiyaning qiymatlari haqiqiy ekanligi kelib chiqcli. Shuningdek

ou n l'r+rarz) y-zd*la': -m L('* ttlt ) a; - t oz )

H--ftfr'* vtr#-'^Y]
tengliklar o'rinli bo'lib, f (r) - u(z) + i.u(z) funksiyani qursak barcha z e D uchun

Ar 
^Af 0u .0u ,(0u..Dz\D,qf :#- Atu: Ar*n;r- ^W+tf;) 

:o

tenglikni qanoatlantiradi. Demak f e OilL).
Natija. D sohada A(z) - chelcsi,z mar-ta d,ifferensi,allanuuchi bo'lad,i,.
Lemrna. u,u e cL(D) funks'iyalar uchun quyid,agi, tengtik o'r,inli:

d"au Adu - d"au Adu.

Ta'rif. Agar barcha <p e F(D) fi,nit test funksiya uchun

Leu(p) - u(Las) : I uxopdV : 0
JD

tenglik bajarilsa, u holda u e L!."(D) funksiya D sohad,a umumlashgan ma'nod,a A(z)-garnlonik
funksiya deyi,ladi,.

Agar z funksiya D sohada A(z)-garmonik funksiya bo'lsa u holda (a) tenglik, lemma
hamda Stoks formulasiga ko'ra

_,^#l)*

(4)

1f 1f
-; 

Jrd(d'aue) 
* ; J"d'au 

A ds -Leu(p) -- lrlausav -- -; foaa'ou,n -
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ud,d,to,p:

11 lf
-: I udd"op::1 uL,agdV

z Jo z JD

tengliklar o,rinli bo'lib, bu tenglikdan A(z)-garmonik funksiya umumlashgan ma'noda ham

A(z)-garmonik funksiya bo'lishi kelib chiqadi.
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PE3IOME

B 4annoft ctat6e BBoAr,rrcs rroH.srure A(z)-rapMoHrrtlecrcofi QynKr+rvr n roJlyqenbl

orrrorregrrs Mex(Ay A(z)-anatrrirrrrrrecKvrwr u A(z)+apMoHtIrrecKI/tMI4 $yuxqunurlt.

K,ntoqeeace cnoea: A(z)-rapMonrqecKa,s Qynxqrax, o6o6lqenHa.fi A(t)-
rapMoHl{rrecKas {iynxq,rx, A(z)' anafl I{TIrYecKafr $ynxqza.

RESUME

In this work we define A(z)-harmonic function arrd founded relation between A(z)-
analytic function with A(z)-hamonic function.

KeU word,s: A(z)-harmonic function, generalized A(z)-harmonic function, A(z)'
analytic function.
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