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KO’P O‘ZGARUVCHILI FUNKSIYALARI VA
GIPERGEOMETRIK CHEGARAVIY MASALALAR

VOXOBOV FAZLIDDIN FAXRIDDINJON O‘G‘LI
QO’QON DPI Fizika-matematika fakulteti
Matematika kafedrasi o‘qituvchisi.
RAFIQOV FAXRIDDIN
QO’QON DPI Fizika-matematika fakulteti
Matematika kafedrasi o‘qituvchisi.

Ushbu maqolada aralash parabolik-giperbolik tipdagi tenglama uchun tip
o'zgarish chizig'ida integral ko'rinishdagi ulash shartli chegaraviy masalaning bir
giymatli yechilishi isbotlangan.

Kalit so'zlar: Aralash tipdagi tenglama; chegaraviy masala; integral ulash
sharti; integral tenglamalar usuli.

Gaussning gipergeometrik funksiyasi quyidagi gator bilan ifodalanishi
mumkin?

A 7 _&(@),0)," 2 .
F(a,b;,c;z)=F Cx ‘§—<c)n = 7<)

Bu erda abcz ga bog’liq emas. Parametrlar a,b,cva zo‘zgaruvchisi
mumkinmurakkab giymatlarni gabul qgilib, ¢=0,-1,-2,...,va deb faraz gilinadi.(2),
ifodasi Pochhammer belgisini bildiradi: (1), =1 (4), = 2(A+1)..(A+Vv-1),veN,
_T'(A+v)
T

N :={1,2,3,...} natural sonlar to‘plami.Ko‘p darajali gator berilgan bo‘Isin

gamma funksiyasi orgali I(z)shaklida yozilgan(4), , ve{0}UN;
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lk[=0
bu yerda yig’indi ko‘p indeksli k:=(k,,..,.k )bo‘yicha amalga oshiriladi.manfiy
bo‘lmagan butun son komponentlari k; >0, i =1 n,ular uchunodatda, |k|:=k, +...+k,
koeffitsient A(k)va o‘zgaruvchilar x,..,x, mumkinmurakkab qgiymatlarni gabul
giling.
Ta’rif (1) Ko‘p darajali gator (*) agar quyidagi n ta munosabat bo‘lsa,
gipergeometrik gator hisoblanadi
P (k)
Q, (k)

Bu yerdap, va Q,- ko‘phadli ko‘phadlar, mos ravishda p, va q, darajali k.qQ,

ff (k) =

koeffitsienti k; +1; ga ega deb taxmin gilinadi; P, va Q, mavjud emasumumiy
omillar, mumkin bo‘lgan k; +1 (j =1,n).bundan mustasno.
Tarif 1.1.2. p,...p, &.-0,S0nlarning eng kattasi deyiladi.gipergeometrik

gatorning tartibi (1.1.1).
Ta’rif (2). Agar barcha p,,..., p,, d,,.-» 0, ragamlari bir xil bo‘Isa, ya’ni

p=..=p,=q =..=q,, keyin gipergeometrik gator (1.1.1) to‘liq deyiladi.Gorn?
xususan, ikkinchisining gipergeometrik gatorlarini o‘rgangan. U ba’zi qatorlarga
go‘shimcha ravishda dan seriyalar orgali ifodalanganligini anigladibitta o‘zgaruvchi
yoki ikkita gipergeometrik gator mahsuloti orgali,ularning har biri bitta
o‘zgaruvchiga bog’liq bo‘lib, asosan 34 ta mavjud2-tartibdagi turli konvergent
gatorlar.Ikki o‘zgaruvchi bo‘lsa, 14 ta to‘liq seriya mavjud p, =q, = p, =q, =2

S (200 (€))L
F(ab,cd;xy) = Z%x Y

F(ab.cidexy)= Z ((Z))(S)m(a, X"y",

F(a,bic.d;exy) = i (a)"é?)”(;)!f:q(!d)” x"y",

m+n

x| <1 |y|<1, (1)

x| +y| <1, (2)

x| <1 |y|<1 (3)
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F4(a,b;c;x,y)=i (a)m+n(b)m+n men’ \/;+\/§<1’ (4)

a0 (€), (d) min!
G,(a,b,c;x,y) = i @) (r:zm(c)m =Xy (5)
G,(a,b,c,d;x,y) = Z @, (b)r:ﬁz]”l“‘(d)m =X"y", (6)
H,(a,b,c;d;X, Y)=§_:O(a) 2 d")(br)';";;](lc)" X"y, (7)
H@bedexy) - 3 @unll@ @, g

ey (e), m!n!
va 20 ta birlashgan gatorlar mavjud to‘lig gatorlar uchun chegara shakllari va ular
uchun p,<q =2 p,<q,=2 , Vva pvap,bir vagtning o‘zida ikkitaga teng
bo‘lolmaydi, masalan,

(@),...(0)

@, (a,b,c;x, y)=m;) (c)mmm,r’]“lx y", X<, 9
®,(a,b;c;x,y) = 2‘0 (():m(m),n, Y (10)

@, (a;d;X,y) = ghwmwmwﬁ (11)
¥abicdixy) -, (C)m(( OI;nmm!mx"‘y <1 (12)
F.@bdx y)zng(b)m(gd)ﬂn!n!xmyn’ &
=.(a,b,c;d: x, y):;)%xmy“, <1, (14)
=, (a,b;d;x, y):m;) (ée;im(m)lm XY <1 (15)
Eaneny= 3 @Oy 16)
0y = 3, O gy, an

m,n=0
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(), o
H,(a,b;d;x,y) = Z—((;)fnl)nl x"y",

x| <1, (18)

Aoy vy = 5 (@), (0),(C)y i
H,(a,b,c;d;X, y)_mZn:O (). mini x"y", X <1, (19)
H,(a,b;d;x,y) = imxmy“, x| <1, (20)

ano (d), min!
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