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3aHAaTue N2 1. MpocTeillumne ypaBHEHUA B YaCTHbIX NPOU3BOAHDIX.
O6uwee peweHune

C. 55 Ne 6 (1-10). Moctpoutb obuwee pelweHne U =U(X,Y)ypaBHe-

HUR.

1) u, =0 — u(x,y)=(y), rae ®(y)- nponssonbHas HenpepbiBHas
dYHKUMA.

2 U= 1(y) > u(y)= [ (DY) =xXF (y) +B(Y), rae
®(y) - nponssonbHasA HenpepbiBHAA GYHKLMA.

3) u,=f(x) - u(xy) :I f (X)dx+D(y), rae D(Y)- nponssonbHas
HenpepbIBHaA QyHKLMA.

4 u, = f(xy) - u(x y):If(x, y)dx +d(y), rae ®(y)- npous-

BO/IbHAA HenpepbiBHAA GyHKLMA.

5 Uy=0 > u,=(y) > u(x,y)=x0(y)+¥(y), rae
D(y), Y (Y) - nponssonbHbie HenpepbIBHbIE GYHKLMM.
8 u, =10 > u, =[fdx+D(y) >
> u(x,y) = [ [ F(x)dxdx+xD(y)+(y), rae D(y),¥(y)- npo-

M3BOJIbHbIE HenpepbiBHbIe GYHKLMUMN,

7)) u,=Tf(y) > u =xf(y)+0(y) >



u(x, ) =%+x®(y)+\v(y), cae ©(Y), ¥ (Y)-npousson-

Hble HenpepbIBHbIE GYHKLUMU.

8 u,=f(xy) > u =] fxy)dx+d(y) -
> u(x,y) = [ [ F(x, y)dxdx+xD(y) +¥(y), rae D), ¥(y)-
NPOW3BOJIbHbIE HEMpPepPbIBHbIE GYHKLUN.

9 u,=0 —>uX:dXx)—»mey):jdXXMX+q%y):
=G(X)+ Y (y), rae G(x), ¥(Y) - nponssonbHble HENpPepbIBHO
andodepeHunpyemble GyHKLMN.

100 u,=f(x) > u, :I f (x)dy +D(x) = yf (X) + D(X) —>

u(x,y) = y[ £ )dx+[ @(x)dx+W(y) = y [ f ()dx+G(x) +P(y),
rae G(x), ¥ (y) - nponssonbHbie HenpepbiBHO AnddepeHumpyembie
$yHKUMN.

BbiBOA,: obujee peweHue He0OHOPOOHO20 ypasHeHUs eCmb cymma obujez2o
peweHuUs coomeemcmayrouje2co 00HOPOOHO20 YpasHeHUA U YaCMHO20 pe-
weHuss He0OHOPOOHO20 ypasHeHus. Koauyecmeo npou3s8osbHbIX 8eauduH
(¢byHKYuli) coenadaem c NopsaOKOM ypasHeHUs.

Ne7(1): xu, +u, =0

1 cnocob (NoHWKEHME NOPAAKA YPABHEHUS C MOMOLLbIO 3aMEHbI).

1) Mpu X # 0 umeem
v=u,,
Xu,, +u, =0 < (1)
Xv, +v=0.
2) MocTpoum obuiee pelueHne ypaBHeHUA
Xv, +v=0 (2)



MeTOZ0M pa3aefieHna nepeMeHHbIX, paccMaTpuBan ypaBHeHue (2) Kak
«0bblKHOBEHHOE AanddepeHLManbHOe ypaBHEHNEY, B KOTOPOM nepe-
MEHHYI0 Y cYUTaeM NapameTpom):

ov OX C
B2 nivie-in xl+hic, ()l vy = 2.

3ameuaHue. Obliee pelleHMe ypaBHeHMA (2) MOXKHO NMOCTPOUTb U TaKMM 06-

pasom:
xv, +Vv =0, (xv)' =0, xv=C,((y), V(X y)zcl(y)_
" X

3) NopcTaBuB HalAeHHOE A5 V BbipaXKeHue B 1-e ypaBHEHME CUCTEMDI
(1), nonyunm ypaBHeHue:

MHTErpMpya KoTopoe no Y, Haliaem
C
UK, y) = #ms(x).

roe Ca(y) n Cs(X) — nponsBosbHble anddepeHumpyembie GyHKLUN.
2 cnocob
Ecom X #0:

XU, +Uu, =0, (Xuy)'X =0, xu, =C(y),

u :¥’ u(x,y) =C,(x) + === Z(y)

y

rae Ci(X) u Cy(y) — nponsBosbHble ,u,md)d)epeHu,MpyeMb|e bYHKUMN.
4) Ecam X =0, To ANA 3a4aHHOro ypaBHEHUA byaem UMeTb:

u,(0,y) =0, u(0,y)=C =const.

Otser: |U(X,Y)=C,(X)+ CZ)((y) , X=0.




Ne7(3): u,, +5u, =xy’

JTanbl peweHus:

V=u,,
1) u, +5u, =xy* < ,
vV, +5v =Xy

2) MocTpoeHue obLUero peleHns ypasHerus V, +5v= Xy2 (*):
A) nocTtpoeHue obLLEero peleHna COOTBETCTBYIOLLENO OLHOPOAHOIO
ypasHenna V, +5v=0: Vv(X,y) = e >YC(X), rae C(x) — nponssonb-

Haa guoddepeHumpyeman GyHKLMA.
B) nocTpoeHune YacTHOro peleHma No BMAY NPaBoi YacTM MeTOLO0M He-
onpeaeneHHbIX KoapPpuLumeHTOB:

Vauen (%, Y) = A(X)Y* + B(X)y + D(X).

5 | Vauon (%, Y) = A)Y* + B(X)y + D(X)

L | (Vi) , = 2YA(9) +B(X)

yz . | BA(X) =X, A(X) = y1
y:i | 5B(x)+2A(x)=0, )

= B(X¥)=-2%%,
y®: | 5D(x)+B(x)=0. D(X)ZZ%ZS'

Pesynbtat: VvV, (X, Y) = [ o +£j
y : yacm ’y y y 25

B) obuiee pelweHue:

V(x,y) =e C(x) + & (y -2y :j



3ameyaHue. Obuiee pelieHne ypaBHeHUs (*) MmoxKeT 6bITb NOCTPOEHO

MEeToO40M Bapuauunu:

PelweHne HeoaHOpPOAHOIO ypaBHeHUs (*) Byaem ncKaTb B BUae
v(x,y) =C(x,y)e™. (1)
MoacTasnas (1) B (*), nonyynum
’ -5 -5 5y _ 2
Cy (x,)e”™ =5C(x,y)e™ +5C(x,y)e™ =xy° <
< G (v, y)=xye”.

NHTerpupyn nony4yeHHoe ypaBHEHME, HalgeM

C(x, y)=%e5y(25y2—10y+2)+(f(x). (2)

"

. NE o P ) ]
2 iy _— e 25y — 10y + 2
1y e dy simplify — - -

125

MoacTasnas (2) 8 (1), nonyynm obuiee peleHne ypaBHeHUS (*):

v(X,y) = % (25y? =10y +2) + C(x)e™

3) MocTpoerue obuero pewenus ypasHenua U, =V(X,Y):

2

~ X 2 2
u(x,y)=e SyCl(X)+E(y2—gy 25]+C (y), rae Ci(x) u Co(y)

— Npoun3Bo/ibHble guddepeHunpyemble PyHKLMN.

OTBeT:

2

ux,y) = e‘syc<x>+—(y 2y j+c<y>




c.55, Ne7(5): u, +4u, =0
u, =V,

{vy +2v=0
V(xy)=C(x)e ™, u,=C(x)e™, u(xy)=e*[C(x)dx+C,(y),

u(x,y) = e #C,(x) +C,(y), rae Ci(y) n Ca(X) — npoussonsHble andbe-

peHumpyemble GYHKLAN.

3apaHuAa p,nﬂ camocToaTe/ibHOM paboTbli
c. 55, Ne7(7): u, ++ u =0
Takkak Y #0, 10

u, +vU, =0, yu,+u, =0, (yuy)yzo, yu, =C,(x), u, = C1§,X)
u(x, y)=C,(x) In|y| +C,(X), rae Ci(x) n Ca(x) — npoussonbHbie audpde-
peHumpyemble GYHKLUN.

MoctpouTb obuiee pewenne ypasHeHua: U, +5XU, =X+ Y.

JTanbl pelweHus:

. v=u,,
1) U, +5xu =x+y <
b Uy g y V, +5XV=X+Y.

2) MocTpoeHue obLLero pelweHns ypaBHeHUs v, + SXV=X+Y(*):
A) nocTtpoeHue ob6LLEero peleHna COOTBETCTBYIOLWENO OL4HOPOAHOMO
ypasHenna V, +5xv=0: V(X,y)= e >C(x), rae C(x) — npows-

BOJIbHaA anddepeHumpyemasn GpyHKLMA.
B) NoCTpoeHne YaCTHOro peLLeHnaA No BUAY NPaBoi YacT METOA0M
HeonpeAaeNeHHbIX KO3PULUEHTOB:



Voaen (X Y) = A(X) Y + B(X) .
1 1

Pesynbtat: V. (X,Y)= %+g_ﬁ' X #0.

B) obuiee pelweHue:

1 1
v(X, e SC(X) + L4 o , Xx=0.
(%)= ) 5x 5 25x?
MocTpoeHue obuwiero pelwenHus ypasHenus U, =V(X,Y):
yinlx],

— —+C X %0,
5 5 25X ()
raoe Ci(X) n Ca(y) — nponsBosbHble anddepeHLmpyemble GYHKLMM.

u(x,y) = jC(x)e’SXde+

3ameuaHue. Ecnm x = 0, To Anda ypaBHeHua (*) umeem:
2
v,(0,y)=y = v(0,y)= y?+C, C — npon3sonbHas KOHCTaHTa.

Bo3Bpallanch K 3ameHe, NoJy4YnM ypaBHEHUE:
2

u(0,y) =y?+C.

M3 Hero pelleHne 3a4aHHOro ypaBHeHUA Npu X = 0 NyTemM UHTerpu-
POBaHMWA MO X He/b3A.

=
==

OomalwHee 3agaHue
C. 55: Ne 6 (BbluMcneHune nHterpanos), Ne 7(2,4,6,8).

PewwTe ypasHeHue: U, +Xyu, =Y, U=u(x,Yy).

§ 2, c. 48 — pasbop npmMmepos.




