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Acar sozlar: Kogi-Riman tonliyi, E-tartib elliptik tip tonlik, fundamental hall, faktorizasiya, Laplas

tanliyi.

Isdo iki 6lciilii, xotti %-tsrtibli diferensial tonlik ilo Kosi-Riman tonliyininin fundamental

hollori arasinda olaqo faktorizasiya iisulundan istifado etmoklo tapilmisdir. Belo ki, birinci tortib

elliptik tip olan Kosi-Riman tonliyinin fundamental hallindon, iki 6l¢iilii, xotti %-tartibli elliptik tip

tonliyin fundamental halli alinmisdir.

Giris: Bilirik ki, adi diferensial tonliyin fundamental hoalli dedikdo “asili olmayan” hallor basa
disiiliir [1, 2, 5] . Riyazi fizika tonliklorindo vo xiisusi toromoli tonliklor nozoriyyssindo sorhad
masaloloring asason elliptik tip tonliklor {iclin fundamental hoallor [3, 6, 9, 10] islorindo baxilmigdir.
Bu islordo elliptik tip tonliyin model (kanonik) sokli Laplas tonliyidir. Sonralar birinci tortib elliptik
tip olan Kosi-Riman tonliyi {i¢iin osason geyri-lokal sorhad sorti daxilindo masalalors [7, 8, 11, 12,
13] islorindo baxilmisdir.

Burada iso faktorizasiyadan istifads etmokls, Kosi-Riman tonliyindon %tertibli xotti elliptik

tip tonlik alinaraq bu tonliyin kosr tortib toromonin torifindon
istifado etmoklo [4] isindo fundamental halli li¢iin analitik ifads alinmisdir.

Qeyd edak ki, [3]-do bir ¢ox klassik tonliklor ti¢iin fundamental hollorin alinmasina bir fasil
hasr olunmusdur.

Bir daha qeyd edok ki, verilmis sorhod moasolosinin Qrin flinksiyasinin qurulmast
fundamental hall ilo miiqayisade ¢ox ¢otin prosesdir. Ancaq fundamental hollden istifado etmoklo
mosalonin fredholmlugu [13]-da bir ¢ox masalalar iiglin aparilmisdir.

Masalanin qoyulusu.

Molumdur ki [3],
ou(x) i ou(x) -0, )
0X, 0%,

Kosi-Riman tonliyinin fundamental halli [3]
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soklindadir, yoni
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(D, +iD )U(x) = 6(X) . ©)
Birinci tortib elliptik tip olan Kosi-Riman tonliyini asagidaki sokildo faktorizasiya edok.
1 1 2 1 1 2
(D3 +aD7)(DF + D7 D3 + DU (X) = 5(x) (4)
Burada sol torafi hesablayib alinan ifadoni (3) ilo tutusdursaq alariq:
p+a=0,
y+af =0, )
ay =1,
Buradan da,
a=-i, p=i, y=-1 (6)
oldugunu almis oluruq. Onda (4) asagidaki soklo diisor.
1 1
D3 W (x) —iD2 W (x) = &(x), (7)
Burada,
2 112
W(x) = (D; +iD3D3 — D3)U (%), (8)
Eyni qayda ils (4) avozinas agsagidaki kimi faktorizasiyaya da baxa bilorik.
2 1 1 2 1 1
(D, +iD,)U(X) = (D +iDf D3 - D7 )(D3 ~iDF)U(X) = 5(x), ©)
yani,
2 11 2
DSV (x)+iDEDJV (x) — D2V (X) = 5(X). (10)
Burada
1 1
V(x) =D3 U (x)—iD2 U (x) (12)
Bu ifadoni kasr tortib toromonin torifindon istifado etmekle hesablayaq [4].
_t) 3 _
V(X) = D3 U(x)—|D3 U(x) = — —j(xz v>_da ;1 I(Xl T) L)
27 0%, 7), t+ix, 2 X g (_ ), X, +i7
3" <

Alman (12) ifadasinin birinci toplananinda x, —t = &2, ikinci toplanaminda isa x, —7 =7°
ovozlomolorini aparaq. Onda (12)-don alariq.

v 1 o ¢ —3kde .1 ot —3p%dnp
(x) = 1 67 x —§3+ix)_| 1 8_-[ TN 3)):
27[(——)! 2 3fx, 9172 1 27[(_7), 1 T\ 1777
[ O P
27(~ ,)| X3 (x2 +'X1) 27(— ,)l My 51— (X —iXp)
_ ij fé
27[(——)' X o (£- 3%, +i% )&% + &%, +ix, +3/(x, +ix,) )
s o Uil — 1,41, (13)
+2ﬂ(‘;)! % "[ (17 =%, =% )® + m3fxq =i, +3/(x ~iX;)?) e
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Burada
T . ai f _ gdg _ —
2(- )t 2 o €= +)E + & i+ +0)°)
I, = 31.§f —— mdn _ _ .
2e(- )t 7o (7 -3/% =%, )* +m3fx —ix, +3/(x, —ix,)?)
Almnan ifadslords inteqralaltl fiinksiyalar ¢evirak. Bunun iigiin avvalca |, -i hesabayaq:

B&+C
(£ =3/x, +ix)(&? +<§VX2 ix, +3/(x; +1x,)*) 5 BVXZ +|X1) (&% + &% +ixg +3/(x, +ix;) )
A[f + E3I%, +ix, +3/(X, +ix)? }+(B§+C)[§—§/x2 + ixl]
@ )@+, i+, +ix)?)
Asanligla gorarik ki,

A+B=0, = B=-A

(14)

A-3/x, +ix;, —B-3/x, +ix, +C =1,

A-3(x, +ix))* —C-3/x, +ix, =0, = C = A¥X, +ix;
Beloliklo, A=— + g-—_ 1t ~ ¢c_1
3-3/x, +ix, 3-3/x, +ix, 3

Alnan ifadslori (14)-do nozors almagqla onlar1 (13)-ds yerins yazib hesablayaq. Belsliklo,

| 1 1 (sz +ix, —3/%,)° L1 arct92 3 3% Fix,
o 27(~ ), (X, +iX%)3/X, +iX, iX; J3 V3:3[x, +ix, 6

alariq. Analoji qayda ilo I, -ni hesablayaq.

+(Xz +ixl)'%}

| = 1 {_ 1 |7 (\[ \I ) + \/_(arct N, + 1[ X = IX2 :|
27 (- 5)l (% — X)X, — X, L X2 X, —iX,

—;_ soklindadir. | =1, +1, oldugundan asagidak: teoremi almis oluruq.
3x, - (4 i)

Teorem: Iki dlgiilii, xotti %-tartib ellitik tip olan tonliyin fundamental halli,

V(x) = (D§ —iD)U (x) = 11{ 13 [ G s OO
27 (=)! (X, +ix))3/%, +ix, | 6 ix,

arctg 2- \/Z+31/x2 |x1 1 1
«/§ V3-3[x, +ix, 6 (x2 +|x1) \/_2 27;( 3(x1 —iX,)3/X —iX,

(\/ —ix, —3/% ) +3(arcty 2%, +3 Xl__ixz -7 _;_ soklindadir.
—ix, \/§3\/ Xp —1X; 6 %/X_l'(xl —iX;)
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Tki 6liilii, xotti %-tam'bli elliptik tip diferensial tonliyin fundamental hallinin

Kosi-Riman tonliyinin fundamental hallindan alinmast

SUMMARY

ACQUISITION OF THE FUNDAMENTAL SOLUTION OF THE TWO-DIMENSIONAL, LINEAR
%—ELLIPTIC TYPE DIFFERENTIAL EQUATION ON THE FUNDAMENTAL SOLUTION OF

THE CAUCHY-RIMAN EQUATION
Aliyev N.A, Ibrahimov N.S, Guliyev.A.A

Key words: Cauchy-Riemann equation, %—order elliptic type equation, fundamental solution,

factorizing, Laplas equation.
The connection between fundamental solutions of Cauchy-Riemann’s equation with two-measure,

linear %—order differential equation has been found by using the factorizing in the paper method. The

. . 2 . . .
fundamental solution of two-measure, linear §—order elliptic type equation had been received from the

fundamental solution of the first order elliptic type Cauchy-Riemann’s equation.
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