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PaccmaTpuBaeTcs nepeonpeneneHHas cucremMa quddepeHnnanbHpIX ypaBHEHUH B YaCTHBIX MPOU3-
BOJHBIX BTOPOTO TOPsIIKa, KO:TAa KOI(PQUIMEHTH W MpaBble YaCTH UMEIOT OAHY CHHIYISIPHYIO
TOYKY ¥ OHY CHHTYJISIPHYIO JTHHHIO. [TosrydeHnio MHOT000pasust peieHNi 1 HCCIIeIOBAaHUIO Kpae-
BBIX 33/1a4 JJIs JIMHEHHBIX An(PepeHHaIbHbIX YPAaBHEHUH THIIEPOOIIMUECKOTr0 THIIA BTOPOTO I10-
PsSKa, HEKOTOPBIX JIMHEHHBIX IepeolpeiefIeHHBIX CUCTEM IIEPBOTO U BTOPOT'O MOPsIKA C OJHOM U
C IBYMSI CBEPXCHHTYJISIPHBIMU JIMHUSMH U CBEPXCHHTYJSIPHBIMH TOYKaMHU HOCBAIIEHA MOHOTpadus
akanemuka HAH PT H. Pamxa0oBa "BBenenue B Teoputo audpepeHraibHbIX YpaBHEHHH B 4acT-
HBIX [IPOM3BOJIHBIX CO CBEPXCUHTYIISIpHBIMU K03 duimentamu™ 1992 r [6, c. 126]. Mcnonb3ys mno-
Jy4eHHbIe pe3yibTaTbl MoHorpaduu H. Pamxabosa, HaliieHo MHOrooOpasue pelieHuid nepeorpe-
JIETICHHBIX cHcTeM AndepeHIaIbHbIX YPaBHEHUH B YaCTHBIX NMPOU3BOAHBIX BTOPOTO IMOPSIIKA C
OJIHOM CHUHTYJISIPHOM TOYKOW M OJHOM CHUHTYJISIPHOM JIMHUEH B SIBHOM BHUJE Y€pe3 TPU MPOU3BOJIb-
HBIX TIOCTOSIHHBIX.
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Of one over determined system differential
eqguation at private derivative second order with

one singular point and one singular line
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In this paper, a over determined system of second-order partial differential equations with one sin-
gular point and one singular line is investigated. A compatibility condition is found for over deter-
mined systems of second-order partial differential equations with one singular point and one singu-
lar line. If the compatibility condition is met, integral representations of the variety of solutions are
found explicitly in terms of three arbitrary constants, when the singular line is in the boundaries of
the domain for which initial data problems (Cauchy-type Problems) can be set. In this paper con-
siders a redefined system of second-order partial differential equations, when the coefficients and
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right parts have one singular point and one singular line. Obtaining a variety of solutions and study-
ing boundary value problems for linear differential equations of the hyperbolic type of the second
order, some linear redefined systems of the first and second order with one and two supersingular
lines and supersingular points is devoted to the monograph of academician of the National Acade-
my of Sciences of the Republic of Tatarstan N. Rajabov — 1992 "Introduction to the theory of par-
tial differential equations with supersingular coefficients" [6, p. 126]. Using the obtained results of
The monograph of N. Rajabov, a variety of solutions of redefined systems of partial differential
equations of the second order with one singular point and one singular line in an explicit form,

through three arbitrary constants, was found.
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Yepes D o06o3HauuM mpsSMOYTOJIBLHHK
D={(x,y):0<x<a,,0<y<b,}-
Co0TBeTCTBEHHO 0003HAYNM
I ={0<x<a,,y=0}7,={x=00<y<b,}.
B o6nactu D pacemorpum cucremy

’u_xa(xy)au, fi(xy)
ox? rox r
o'u _ya,(xy)ou (%), 1)
OXoy r OX r
u_a(xy)au  fi(xy)
2 y-x X y-x

e a;(x,y), f;(x,y) 1< j<3) — 3anaHHbIC

dyukuuu knacea, C1(D) NC(D), r = /X2 + Y2,
u(x, y) € C*(D) — uckomas GyHKIHS.

Ilycte B cucreme (1) xodpdummeHTsr u
IpaBble YacTH YAOBIETBOPSIOT YCIOBHSM COB-
MECTHOCTH:

a,(x, y), fi(x,y) € C}(D),

a,(x ), f,(x,y) € C'(D), (2)
a.3(X, y)v fs(X, y) € Ci(B):
% yaz(x,y)]zg[xai(x.y)], (3)
r oy r
Zg fz(X!y) —
r ax[ir 1+vya,(x,y) fi(x,y) (@)
_ 2 0 filxy)
=r ay[ ; ]+ xa, (%, y) f,(%, y)
0 (X, y)] L Xey(xy)as(xy)
OX  y—X (y—x)r (5)
_ 0¥, (% Y), Ya. (XY,
_8y[ , 1+( p )
O f¥)q, BN HOGY)
OX~ y-—X (y=xr (6)

_9

[f2(¥);, Y& (6 YT (x,Y)
oy r r
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Torna, BBOAS HOBYIO (YHKIHUIO %=W(X, y) 13

MIEPBBIX BYX ypaBHEHUH cucTeMsl (1), momryanm
cUCTEMY
W _xa (%Y, iy
oX r r .
W _ya,(x ), , f2(xy)
oy r r
ITycte Qynxuuu a (x,y), f,(x,y) B OKpecT-
HOCTH CHHTYJISIPHOM TOUKH I =0 yJOBJIETBOPSIOT
YCIIOBUSIM

(7)

la, (x, y) —,(0,0)| < H,r,
H, =const > 0,7, >0, (8)
f,(x,y)=0(r"),y, >0. 9)

Torma obriee pemeHne cUCTeMBI (7) UMEET BHT
W (x,y) = exp(e, (X, y) +2,(0,0)x* +y?)-
‘[exp(@, (0, y) - ya, (0,0))(c, +

+:[ f, (S: 7)
£,0)

Ty
—a,(0,0)y/t* + y?)dt],

exp(-a,(0,7))d7) +
(10)

exp(-a (t,y) -

rac
o, ) = | %t 0,0,y) = [2,0,7)d,

le MPON3BOJIbHAA IMTOCTOAHHAS.

Hanee, yuutoiBas 6—U=W(x, y) AU HaXO0xX-
OX

nenus U(X,Y), umeeMm

u(x,y) = [W(t y)dt+o(y), (11)
0

rae ¢(y) — NPOU3BOJIbHAS ABAXKIbI AU PepeHiy-

pyemas GyHKIus nmepeMeHHoro Y. JIBakabl aud-

(depennupys (11) mo nmepeMeHHOMY Y, TOJCTaB-

NI B TPEThe ypaBHEHUE cUCTeMbl (1), momydanm

YCIIOBHE COBMECTHOCTH BHIA
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{( yaz(x y) da(Xy) ya (0 0)
oy

exp(—a, (t, y) —a,(0,0)4/t* + y*)dt) +

No(y) +

f,(t,y)
+120W exp x) - 2,005 + )

2 Y o0, x,y) 2,00 +y7).

oy

Hcnonesys ycnoBue (12) yuutsiBas (10)
IJI8 HAaXO0XKJICHHWE ITPOM3BONIBHOM (QYHKIMM ¢(y),

(12)

Y
+]
0

noryduM nud depeHnnaIbHoe ypaBHEHNE
d’o(y) _ 2,(0.y)
y

dv2 ———==exp(w, (0, y))[c, +
y

(13)
y
+ jifz ©7) exp(-, (0, r)d ]+ 2O
o T y
JBaxner uarerpupys (13), umeem

o [0 —a,00)

T

o(y)

+ jl‘ (y-7)? ‘332(02, 7)f,(0,7) e®OW-0:0) g 7 o (14)
T

+Jy~(y—f)(f3(0.f) - 1,(0,0))
0 T

dz+(c,a;(0,0) +

+1,(0,0)(yIny—-y)+c,y+c;.

[ToncraBnsisi  3HaY€HUE  MPOU3BOJIBHOU
Gyakun @(y) us (14) B (11) yuutsBas (10),
MOJIYYUM

U(X y) j‘ f (tlvy)

04t 2t y?
- ai(oro)\/ t1 ty )W (tll Y)dtl +

+ cl[fexp(w1 (t,y)+a,(0,0t> +y? +

+,(0,y) - ya, (0,0))dt +
+j (y =)@ (0,0 exp(; 07) ~ 8,00y

T

exp(_wl t,y)-

(15)

y
+ [K(x,y,7) £, (0,7)d 7 +
0

+ .I (y—7) f3 (O’TT) = f3 ©.0) dr +(C1a’3 (0,0)+

+1,(0,0))(ylhy-y)+c,y+c,,
Tae

W (t,, ) = [exp(@, (t,, y) +a, (00t + y*)dt,,
t

K(uyn) =L [ (ty)+

+a,(0,0)(yt* +y? —y)dt+
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Taxum 00pazoM, JO0Ka3aHO:
Teopema. Ilycmo xod¢hgpuyuenmot u npa-
svie yacmu cucmemsl (1), yooeremsopsirom ycio-

susn (2), (3), (4), (5), (6), (8), (9), (12) & o6na-

cmu D . Kpome moeo, ¢ynxyuu a,(0,y),
f,(0,y), f;(0,y) B OKPECTHOCTH TOYEK KOHTYypa

I’, yIOBIETBOPSIOT yCIOBUSIM

25 (0, y)exp(, (0, ¥)) — 2, (0,0)[ < H,y",
H, =const>0,y, >0,
f,(0,y) =0(y™),7, >1,
f3(0,y) =o[y”™], 75 > 0.

Toeoa nwboe pewenue cucmemwvt (1) us
knacca C*(D) npedcmasumo 6 eude (15), 20e
C.,C,,C—

3ameuanue. Pemenne Buna (15) B okxpect-

HOCTH CHHTYJISIDHOM TOYKH I' =0 ¥ CHHTYJISIpHON
JUHUK Y = X TpHU BBIIOJHEHUHM BCEX YCIOBHH

npou360JibHble NOCMOAIHKRbLIE YUCA.
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