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Baxilan isdo Trikomi tonliyi dciin geyri-lokal va qlobal hadlar tutan sarhad sortlori

daxilinda masalonin fredholmugu aragdirilmigdir. Bu arasdirma tonliyin Sfundamental hallinin
komayilo alinmig zovuri sartlarin komoyilo aparimisdir.

Agar sbzlor. Trikomi tenliyi, geyri-lokal vs qlobal hadli serhad sartlori, fundamental
hall, asas miinasibatlor, zoruri sortler, sinqulyarhglar, requlyarizasiya, fredholmluq.

Molumdur ki, klassik riyazi fizika tonliklorindo[1]-[2] vo xiisusi tére-
moli tenliklords sorhad mosolosina, ssasen elliptik tip tonlikler tigiin baxilir
[3]— [5] Sonralar iss parabolik vo hiperbolik tip tenliklor tigiin do sorhad mase-
lolorine baxilnugdir [6]-[8]. Nohayat, qarisiq vo birgs tip tonlikler ticiin do ov-
valco lokal, indi ise qeyri-lokal va global hodler tutan serhad sertlori daxilinds
mosalalorin hollori aragdirilmisdir [9]— [1 4].

Mosalonin qoyulusu;

0 u(x,,x,) " 0*u(x,,x,)

lu=x, axf axg =0, x=(xl,x2)e DER (1)
e 2 h ]au t,t ‘
Z{Zaiﬁk)(xl 8u(x1,x2) +(x,.(:)(xl)u(x) » )+ZJK,-(jk)(x1>t1 (1 2) dtl+
;|- ox =M = of.
=] | j=l j =0 (%) J=l g j —
by
+ _[Kx((f)(xl’tl Jule, 1, dtp=a,(x) xe€ [apbll i=12, (2)
o =7 (1))

burada (1) tenliyi x, > 0 yarimmiistavisinds elliptik, x, < 0 yarimmiistavisindo
iso hiperbolikdir. Hoqiqi ox iizarinds bu tanlik paraboliks cirlagir.
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a¥(x,) KP(ot) o) i=12 =0,2; k=1,20ldugda verilmis
kosilmoz funksiyalar, (2) sortlori xotti asili deyil, Doblast1 x, istigamotindo
gabariq T = 0D sorhodi iss Lyapunov xattidir. Sarhad T -nin béliindiiyii I veo
I, hissolorinin tonliklori uyfun olaraq x, =7, (x,) vo x,=7%, (x,),

4 (x1>< 72(x1) X € (al’bl)'
Molumdur ki, (1) tenliyinin fundamental halli [9]:

U(x-8)=o-tn(n —&F +5 6 - &) ®

soklindadir.

Osas miinasibatlor va zoruri sartlar

Verilmis (1) tonliyini (3) fundamental hollino skalyar  vurub,
Ostrogradski-Qaus formulunu totbiq etmoklo ikinci Qrin formulu almr.
Buradan zoruri sertlori ayirsaq, alarg:

u(é >N (5; )) = ’}[‘]L /4! (xx )7/1(x1 )u(xl >N (xl ))

! L W

o) -6) T8

Gelah)  (4)

1 5 + s
1427720 - 6) BT

Gelab) ()

Burada (...) ilo sinqulyar olmayan hadlorin comi isars edilmigdir.

&7 6=~ o e e 74
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i'nc.li ‘isa 1k1nc1 osas miinasibstin alinmas ilo mosgul olaq. Bunun {igiin
(1) tonliyinin hor iki torafini (3) fundamental hsllinin X,-9 goro téromaosine
skalyar vuraq.

Beloliklo, ikinci ssas miinasibat asagidak: sokilde alinmuis olur.

ou(x) U(x - : ulx x—
lj:xz ail)- U(aXI g)cos(v,xl)dx+l%_).%i)cos(v’xz)dx_

dulx) oU(x— ulx x—
_ l a}i), ngz f)m_(v’xl)dx+ aail)'ng ) cos(ox, i -

u(¢)

8u(x)[x PU-8), auk-g)], |08 P

b O% ’ ox; ox2 B 1 M 75 (6)
20 5D

Burada da ikinci Qrin formulunda oldugu kimi alinan iki ifadenin

ikincisi zoruri sertlordir. Onlan ayirsaq:

1 ou(&) 1 ? ou(x) x =

= , =— 1N (xl) o 7/1("71 )dxx +
2 aél &=n(é) o @ axl x=h(x) (xl _él )2 +g(71 (xl)'_ N (51 ))3

L1 houlx) ~(x~&) 5 e ()

2 0 4
T o x=7(x) (x1 "4:1 )2 + 5(71 (xl)_ 14 (xl ))3

I e e+

2 9 2 o 4
é:l &=n (&) T & x=n(x) (x1 = 51 )2 T 5 (72 (xl )" Vs (51 ))3
1% ou(x) x —&
+—— | —
) %, dx, + (8)

4
x=n(x) (xl iy )2 + 5(72 (xl )+ 7, (xx ))3
Nohayst, iiiincii esas miinasibati alaq. Bunun tgiin verilmis (1)
tonliyini (3) fundamental hollinin x, -ys gors téromosins skalyar vuraq:

J»x ou(x) _ U(x—¢) cos(v, x, ) + Jau(x) L ang ~¢) cos(v, x, Jdx —

2
v ox ox, ox, x,
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du(x) 8U(x—f)dx+

J' 0u(x) aU )cos(v,xz)dx+_[

*2 ox, x, 5 0% ox,
gu(_fz (e D,
Ju(x) 8U(x—-§)c 2\ = 9,
+1x2 x, o celm e 1oué)  per §
2 95 °

Buradan da zaruri sertleri ayiraq:

tau@) L% )

_Z—a—é_—Lz:?'l(fn) ) 2”!1%()61) ox,

i Y\ 1 dx, +...  (10)
% lomnte) (= &)+ 5 G~ &) - H(0F

2
by
12 e
52 §z=}’:(51) ﬂ.a‘ 1 Xz=7’z()‘1)

4 : i -
X —§1)+§(x1 "51)2 '7;(0-)3

1 oy S
%=n(%) ( "51)"' (xl—é:l)z (0)3

1% ,
—E;Iyl(xl)y](xl)

14 , o\ oul(x) 1
_Ez_‘jYz(xl)Vz(xl) ™ 2 N de1+~-- (11)
4 2 =7 (%) (xl _’fl)+—§(x1 _51 )‘ : 7/;(0-)
Beloaliklo, asagidaki hokmii almis olurug:
Teorem 1. Ogor D oblasti x,istigamoatinds gabariq mohdud miistavi

oblast, I'=0D serhadi Lyapunov xsttidirss, onda D-do toyin olunmus (1)
tonliyinin ixtiyari holli tigiin (4)-(5), (7)-(8) ve (10)-(11) sinqulyar zaruri sortler
Odenilir.

Zoruri sortlords sinqulyarhqlarn saflasdiriimasi

Teoremdo  gosterilon  ifadolords  sinqulyarliglarin  omsallarim

saflagdiraq: ,
el )= L o) Z 0 @)
u(519y2(§l))=—%ju(xU}/Z(xl))“}’L(xﬁ%(ﬁ)dxl +... : (51)
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aeg) 1 touls)  laAG) . 1%3u(x)]
afl e=nte) 7 4 o, ey () %= dxl——f ox, _,1(,(‘) xx 51 (7)
u(¢) ok Ju(x )| 7’2 X 7/2 xl dx
51 o = I ax] Lz_rz 4 e J' axz ) ).;jh.. (81)
L au( )l _71(x1 )i (%)
Tz-lf =n(4) W\&-Yn(xn l ”‘-'[ ax2 Lz:)’l(—\'x) . —él dxl -
(10,)
Ju(§) g b au(x)| , 72(xl)dx _l}au(x)l }/Z(xl)}/z(xl)dx el (11 )

afz &=n(&) & a4 axl Ix2=)'z("l) # —él l ”"l ax2 L2=72(l) L fl
Zoruri sortlords olan sinqulyarhglarn requlyarizasiyasi
~ Bunun ttin (4,)-(5,) (7,)-(8,) vo (10,)-(11,) don istifado etmoklo
asagldakl kimi xatti kombinasiyaya baxaq.

ETE e )
&=n(é) 9, &=n(&)

9%, |, yl(fl) o<,
(@%‘;—L A (E) AP 6=
-1 ja—a(—) L O A
—%J%Q I A A T
1A ) )]
1 ';J:ag)fj) ) >]L‘f
1 fu A i )
L a7 e B s . )

Aldigimiz (12) ifadasinds inteqgrallan birlogdirib, sinqulyarhig: ayirsaq,
alman ifadeni (2) serhad gortinds uygun hedlerls tutugdurmagla, alang:
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= Lgi(zl)(xl )71 (xx )7/1("1 )+ ﬂi(ll)(xl )]'—‘ ai(;) (xl )>
IBI(IZ)(xl )- 1(22)("1 )7, ()7 (x)= ai(ZZ)(xl ¥
lg)(xl )71 (xl ) + ﬂi(ll)(xl )71 (xl )7/1("1 ) = at(ll)(xl ):
- l.ﬂl(ZZ)(xl )72 (xl )+ ﬂi(IZ) (‘xl )72 (x] )7/2 (xl )J = al(IZ)(xl )’
ﬂ/'((;)(xl )71 (x1 )71,(3‘1 ) = ai((]))(xl ):
- IBI(OZ) (x,)7, (x, )7 (x,)= ai(OZ)(xl )

(k) )
Bu ifadslordon namslum B y (x‘)smsallanm toyin edak.

oW (x 2 _ at(g)(xl)
)= B ey
1 N (x1 i(;)(x1~)+ 71(3‘1 )7/1,("1 )ai(;)(xl), (14)
A= 2 1 R
ﬁ_(l)(x )= —ai(ll)(xx)"‘yl (xl )7/1(x1 )ai(;)(xl).

71 (x, )[" 13 (xl )7/12 (xl )]

(2)( )__—}’2(x1)a’.(22)(x,)+72(x|)}/2(x,)a,(12)(x1),
Gl )y ()

ai(f)(xl )+ 1§ (xl )7/2 (x] )ai(Zz)(xl)
=7 (xl )h +7 (xl )7;2 (xl )J

ﬂ/(ZZ)(xl ) =

Idigimiz (13)-(15) ifadslorini (12)-ds yerins yazsaq, alariq:
B e B e e ]
7( 1)[‘1+71( 1)7/12( I)J 9%, Ig,:n(g,) "72(51)[”72(51)7/22(51” 95, |§1=yz(§,)
E) ) aule)] | eE)-riE)a () aue)
T REE) O Ly HREVAE) 9 |

) e )= e )= L e )3 T KO Gn)
+7/l( I)}/](gl)u(fl’}/l( ])) 7/2( l)}/z( 1) (f"}’Z(&l)) ﬂ,):{al( ) ;J: y ( t X

ult,,1,) tow
X 1272 dt, ""rKio (xlatl)u(tl’tlx

7 lh=nln) &

+

dt, };df'—é«.. (i=12) (16)

h=y(n)
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Aldigimiz ifadonin sag torofinde birinci haddos machul funksiya daxil
olmadigindan bu sinqulyar inteqral Kosinin bag monasinda méveuddur.
Asanhqla gérmek olar ki, ager
a; (xl )e C(l)(a,,bl )’ ¢, (al ) =a; (b] ) =0, (17)
sortlori ddenilorss onda bu inteqral adi monada da méveuddur. Qalan iki

hodlords iss inteqrallarn névbasini doyismokls bu hoadlords olan sinqulyarliglar
requlyarlasdirilir.

Belolikls, agagidaki hokmii almis olurugq:

Teorem 2. Bgor D oblasti x, istiqgamotindo qabariq mehdud miistavi
oblast, sorhadi I' Lyapunov xotti olmagqla xatti asili olmayan (2) sorhad sort-
lorinin & (x,,4,), i=12; j=02; k= 1,2 smsallar1 Hélder sinfinden olmagla,

KE®(e,1), i=12; j=02; k=12nivelori kosilmoz funksiyalar olub, sag
torafi (17) sortlorini 6doyirss, onda aldigimiz (16) ifadslori requlyardr.

Belalikls, (2) vo (16) soklinds 4 requlyar ifadomiz mévcuddur. Bu 4
xotti cobri tonliklor sistemindon

u(¢) ou(&)

afl &H=r(4) afz

&=n(&) afl
moachullar1 Kramer qaydast ilo tayin olunur.
Bunun iigiin agagidaki sort 6denmolidir.

u(¢)

ou (5 ) (1 8)

&=n(&) a§2 &H=n(&)

AE) aP(E) V&) a(E)
) @) a0E) o)
M0e) ofe) o) aiie)|® 19)
AVE) aP(E) o) oD
burada
r ) =ai(;)(§l)+7/l(‘fl)ai(ll)(§l),
)= )
(2) =ai(22)( 1)_7;(51 g)(é:l)
)= e e i

ot (2 @) nENEed(E)
- nEN-nEW &)
2 o ai(IZ)(fl)—i-yz(gl)}/Z( 1)“:'(22)(51)_
S VW)
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Yuxarida verdiyimiz (1 8) mochullart  #(&,, %, (£,)) ve biitin 6 moachulun

inteqrallan vasitosile toyin olunur.

Analizdon moalum olan
0
+ g(ﬁ) 712 (fl )9 k=12
fz=7'k(§r) 52 &=V (fn)

_ 9u(é)
ifadesine asason u(&,, 7, & ) tigiin do hemin 6 mochullarin kémoyils ifadslor

“I(§1>7k( 1))" P

alinmus olur.
Bununla da asagidaki hokmii almis olurug. -
Teorem 3.Teorem 2-nin sortlori va (19) serti daxilinds qoyulmus (1)-

(2) serhod moselosi Fredholm tiplidir.
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HCCIETOBAHHUE PEIHEHPISI I'PAHMYHOM 3ATAYN HUs1
L AJiA YPAB
TPHKOMM HA OTPAHUYEHHOM OBJIACTH C }[EJIOKAJIEIBII\I}EH u
TJIOBAJIBHBIMM CJIOI' AEMBIMHU B I'PAHAYHBIX YCJIOBHUAX

ULA.-HUOTYIIAEBA, H.A.AJTUEB
PE3IOME
Hsnaraemas pa6oTa mOCBAIIEHO HeclenoBaHye (penrosMOBOCTH TpaHIIHOMN 339K
Wit ypaBHERMA TPHKOMH € HEJNOKANBHBIME M IIOGANBHBIME CIArACMBIMH B TPaHHTHEIX
yenosmsX. KccneoBaHWe NPOBOAMTCH ¢ HOMOIBIO HeOGXONMMBIX YCIIOBHM KOTOpbIe
TOJTYYCHB! U3 QYHIAMEHTALHOIO PelTeHHs PacCMaTpHBaeMOro ypaBHEHHA.
Karouernie cnoBa: Ypapnerus TpukoMB, rpaHIYHAS YCIOBHA C HETOKATEHEIMA 1

rI00aNTbHEIME CIOTaeMBIMH, BYHIaMEHTATbHOS PEIIECHHA, OCHOBHEIE COOTHOIIEHHE, HEOHX0-
AUMBIE YCTIOBUH, CHHTY IAPHOCTD, PETYIAPH3aIus, GPeAroIbMOBOCTS.

RESEARCH OF THE SOLUTION OF THE SUM WITHIN NON-LOCAL AND
GLOBAL LIMITED VERGE IN THE SPHERE OF LIMITED SURFACE FOR
TRIKOMI EQUATION
Sh.A.NIFTULLAYEVA, N.A.ALIYEV
SUMMARY

. The ﬁ‘edholmx}ess of the sum within non-local and global limited verge for Trikomi
f:quatlon was sefarched in the work studied. This research work was carried out with the help of
important conditions gained with the fundamental solution of the equation.

Key words: Trikomi equation, non-local and global border conditions, fundamenta!

solution, main relations, important conditions, singulars, regulations, fredholmness.
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