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ANNOTATSIYA
Ushbu maqolada sohaning chegarasida buziladigan giperbolik tipdagi tenglama
uchun Meyer funksiyasi va uning xossalari, shuningdek, Mellin almashtirishi,
funksiyadan boshga funksiya bo’yicha olingan kasr tartibli integrodifferensial
operatorlar yordamida chegaraviy masala o 'rganilgan. Ikkita buzilish chizig’iga ega
bo’lgan giperbolik tipdagi tenglamalar uchun chegaraviy masala cheksiz ko’p

yechimga ega ekanligi ko 'rib chigilgan.

Kalit so’zlar: Meyer funksiyasi, Mellin almashtirishi, integral operator,
funksiyadan boshqa funksiya bo’yicha olingan kasr tartibli integrodifferensial
operatorlar.
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AHHOTAIUA
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ABSTRACT

This article explores one of the properties of integral operators that are widely
used and important in setting and verifying correct problems for the telegraph
equation. It is considered that the result obtained is also valid in the inverse integral
operator, and that these results are also valid in general.

Keywords: core, Bessel function, integral operator, subgroup, telegraph
equation, Riemann-Liuville, inverse operators, special derivative, differential
equation, parameter.

KIRISH
Quyidagi tenglamani Q sohada ko’ramiz
(-y)"U,-xU, =0, m>n>0. (1)

Bu yerda Q—(x,y) o’zgaruvchilar tekisligida (1) tenglamaning A(0,0), B(q%,O)

nuqtalardan chiquvchi
1 1 P 1 1 P
AC: =x"—=(-y) =0, BC: =x"+—(-y) =1
X5 (Y) X+ ()
xarakteristikalar va y=0 to’g’ri chizigning AB kesmasi bilan chegaralangan
chekli bir bog’lamli soha. Bu yerda 2p=m+2, 2g=n+2.
Funksiyadan boshga funksiya bo’yicha olingan ||| kasr tartibli

integrodifferensial operatorlarni quyidagicha kiritamiz [1-7]:

iy 900-00] o at. 1<
_ 4" pow (x) >0
d(gGoy™ e |
bu yerda g(x) — uzluksiz hosilaga ega monoton funksiya ( g'(x)>0);
o(x) e L[AB]; I'(z) —Eylerning gamma funksiyasi [2] ; | — hagigiy son; n— I ning
butun gismi.
MUHOKAMA VA NATIJALAR
Masala. Quyidagi shartlarni ganoatlantiruvchi U (X, Y) funksiya topilsin:
1)U(x,y)ec(ﬁ)mcl(QuAB),

(2)

Dtl),x;g(x)(o(x) =

j“uy(xllq ! O)‘[X(l_ X)]_ﬁ dx <oo:

2) U(x,y) funksiya (1) tenglamaning Q sohadagi regulyar yechimi;
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3) U (X, y) funksiya quyidagi shartlarni ganoatlantirsin:
U(x,y)=7(x), xeAB, (3)

D! .. (X%)° U [009] =a(xU, (x.0) +b(YU (x,0) +¢(x), xJ , (4

bu yerda z(x), a(x), b(x), c(x)— berilgan funksiyalar, |, val, esa — berilgan haqiqiy
sonlar; D(')’X;XZq— |I| kasr tartibli integrodifferensial operator ; 6(X) - (1) tenglamaning
(x,0) nugtadan chiquvchi xarakteristikalari va AC xarakteristikalari bilan kesishish
nuqtasi.

(1) tenglama uchun (1)- (4) masala n=0,l, <2- /4 va |, =0 bo’lganda [8-19]

: . n m
hda o’ lgan. B da 2a=——, 2= :
ishda o’rganilgan. Bu yerda 2o =_—— Yij p—

Teorema : Quyidagi shartlar bajarilsin :

1) 1—ﬂ<|1<2—ﬂ,ll+$<lz<ll—l;

2) () =(¥") 7(%), 5,(x) eC(I)NC(J),
251 N .
——+1,—l, <o <l -1,  buyerda k son I, - sonining butun gismi;
3)  a(x),b(x)eC(J), a(x) =0, xeJ.

U holda (1)- (4) masala cheksiz ko’p yechimga ega.

Isbot.

Koshi masalasining yechimini beruvchi [3] formuladan, (4) shartga ko’ra
u, (X,0) =v(x) funksiyaga nisbatan
a(X)v(X)+7/2CD[v(X)]: F(x), xed (5)

formulani hosil gilamiz.
Bu yerda

o[y (x)]= -2

dx?

w(x), (6)

bl +(2-a-pB)2 [ o 2L
p (0 =(x) [ (y) 2 ()X

0

2-a—-pf l+a-p L +2_a+,8
><c;SO y_zq 2 2 2 ! 2 dy2q (7)
oS 1 0 I—a+’8+1 |
2 22
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dk+1 1~ — ﬁ+l X a+ﬂ
F(X) = —— (%) [(y) 2 ey
d (X q) 0
5 l-a+p a+p |2—|1—a+'B+k+2
e I ? dy* -b(x), xeJ, (8)
X 1 a+pf

- 0 I, - +1

2
G (...)— Meyer funksiyasi.

a+p-1 a+pf

a-p X R | R
R I
dx“ X 2001

0 L-1, 1—l,+ 1
2
operatorni (7) tenglikni har ikki tomoniga qo’llash orqali
 (o2q\Aarp)2 d zq l,— |2+
v(x)=(x*) v (x*) jW(Y)X
I A |1+ &P
30 2 2 2q
XG33 F 1 dy (9)
-1, Il—I2+a—E 1

tenglikka ega bo’lamiz.
(7) va (9) tengliklarni o’zaro bog’ligligi, hamda (5) tenglikdan

d |2*|1+M*2 a+ﬁ
X ‘//(y)+a1(x)(xzq) ? {[Iz -+ 5 )X
ymh—g+“+§_2 |, -1 h—g+“;ﬂ—1
j,/,(y)(;;? ) 2 dy* + (10)
L-L,-1 L-lL+a-2 0
+ -2 +
mh—g+“ f |, -1 1, -1, “Zﬂ—l
* J YUy (y)G3 dy* |=F(x)
3
R R 0

tenglamaga ega bo’lamiz, bu yerda &, (X) = ygla(x)( 2q )(2*a+ﬁ)/2 |

(6) tenglikdan
p () =y (0)+[dMd™  (11)

tenglamani hosil gilamiz. (6) va (2) tengliklarni (10) tenglikka qo’yish orqali
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w00 +3,0)(x7) "7 Kh—w“;ﬂ 2

. " |l—|2+0‘+§_3 |, -1 -+ 9P )
x[G3 % . dy* [ @(s)ds + (12)
0 L-l,-1 L-L+a-> 0 0
|yt “*f‘z = |1—|2+“;ﬂ—1
+[c3| Yy (y)dy* |=F(x)+9g(X)
5 X 3
b=l -1 b=l 0
tenglamaga ega bo’lamiz. Bu yerda
o+ |1—|2+M—2
g(x) =[I2—I1+ Zﬁ )ai(x)(ﬁ'*) 2 Ty (0)x
- |1—|2+0‘+§_3 -1 L+ %P
0 b=l -1 h-l+a-2 0

Agar G¥ — Meyer funksiyasidan hosila olish formulasidan foydalansak, (12)

tenglama kuchsiz maxsuslikka ega bo’lgan Volterra 2-tur integral teglamasi
ekanligini ko’rsatish mumkin. Bundan kelib chiqadiki, u yechimga ega. U holda (5)
tenglama ham yechimga egaligi kelib chigadi [20-27].

(1)-(4) masala yechimi yagona emasligini ko’rsatish uchun (5) tenglamaga mos
bir jinsli tenglama:

a(xX)v(x)+7,2[v(X)]=F(x), xed (14)

trivial bo’lmagan yechimga ega ekanligini ko’rsatish yetarli.

Ba’zi almashtirishlardan so’ng (14) tenglamadan Volterra 2-tur integral
teglamasini hosil qilamiz. Bu tenglamaning o’ng tomonida qgatnashayotgan
g(x) funksiya (12) formula bilan aniglanadi.

XULOSA
Teorema shartiga ko’ra, g(X) =0, xed . Demak, (14) tenglama trivial

bo’lmagan yechimga ega. Shuning uchun ham umumiy nazariyaga asosan bir jinsli
bo’lmagan (5) tenglama cheksiz ko’p yechimlarga ega.
Teorema isbotlandi.
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