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3aHAaTue N2 1. MpocTeillumne ypaBHEHUA B YACTHbIX NPOU3BOAHbIX.
O6uwee peweHune

Mn.2,8§2,c.55: NeNe 4,6,7(1,3).
Ne7(1): xu, +u, =0

2 cnocob (MoHUMKEHME NOPAAKA YPAaBHEHMA C MOMOLLbIO 3aMEHbI).

1) MNpu X # 0 nmeem
v=u,,
XU, +U, =0 < { Y (1)
XV, +Vv=0.
2) NocTponm obluee pelleHMe YypaBHEHNA
Xv, +v=0 (2)
MeTOA0M pa3feneHuns nepemeHHbIX, paccmaTpusan ypaBHeHMe (2) Kak
«0bblKHOBEHHOE AnddepeHUnanbHOe ypaBHEHWE», B KOTOPOM nepe-
MEHHYI0 Y cYUTaem NapameTpom):

ov OX C
—=——, Infvi==In|x|+In|C,(y)], Vv(X,y)= 1(y).
v X X

3) MopacTaBuB HallaeHHoOe ANA V BblpaskeHue B 1-e ypaBHEHUE cUCTEMbI

(1), nonyunm ypaBHeHwue:

MHTErpupya KoTopoe Mo Yy, Halkgem



ux) = 2P e, 0.

rae Ca(y) n Cs(X) — nporsBonbHble auddpepeHumpyembie GYHKLMN,

1 cnocob
Ecm x#0:

XUy, +U, =0, (Xuy)'X =0, xu, =C(y),

U =¥, u(x,y) = C, (x) +—22 Z(V)

y

roe Ci(x) n Cay(y) — npomssonbHble p,Md)d)epeHu,MpyeMble bYHKLMN.

Otsert: |U(X,Y)=C,(X)+

C,(y)
wat

Ne7(3): u,, +5u, =xy’

JTanbl peweHus:

, v=u,,
1) uxy+5uxzxy = )
Vv, +5v=xy".

2) MocTpoeHne 0BLWEro peweHns ypasHenna V, +5v = xy? (*):
A) noctpoeHue o6LEero peleHms COOTBETCTBYIOLLErO O4HOPOAHOTO
ypasHenus V, +5v=0: V(X y)= e >'C(x), rae C(x) — npous-

BOJIbHAA anddepeHumpyemasn GyHKLMA.
B) nocTpoeHue YacTHOro peleHna No BMAY NPaBoi YacTU METOAOM
HeonpeaeneHHbIX KoadPULNEHTOB:

Vauen (%, ¥) = AX)Y* + B(X)y + D(X).

5 | Vauen (% Y) = AX)Y* +B(x)y + D(x)

1| (Vion) , = 2YA() + B(X)




y2 : 5A(X) =X, A(X) — y’
y: | 5B(x)+2A(x) =0,

= 1B(X) ==X,
y°: | 5D(X)+B(x) =0. D0 =255

X(, 2 2
Pe3yanaT: V!tacm(x’ y)zg y _gy+2_5 .

B) obuiee pelieHue:

Vxy) = e+ X (y 2y, Zsj

3ameyaHue. Obuiee pelleHne ypasHeHUA (¥) MoXKeT BbITb NOCTPOEHO
METOZI0M BapuaLnu:
PelweHne HeoaHOpPOAHOrO ypaBHeHUs (*) byaem uckatb B Buae

v(x,y)=C(x y)e™. (1)
Moactasnas (1) B (*), nonyunm
C, (x, »)e™ =5C(x,y)e™ +5C(x,y)e™ =x)° <
< C) (xy)=xe”,

MHTerpupya nony4eHHoOEe ypaBHEHME, HalaeM

C(X, Y) = —— &% (25y% ~10y + 2) + C(X). 2)
125
J xy--e) dy simplify — x'Ej.}r'l'zj'};__ 10y + 2
125

MoacTasnas (2) 8 (1), nonyuynm obuiee pelueHue ypaBHeHus (*):

v(X,y) = —(25y ~10y +2)+C(x)e™.




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

2

sy X, 2 2)
u(x,y)=e C(x)+10(y y+ o5 +C,(y), rae Ci(x) n

C>(y) — nponsBosibHble p,md)d)epeHu,mpyeMble byHKUMN.

2

Orser: |U(x, ) = e‘syc<x>+—(y 2y j+c ).

= | /JAomaluHee 3apaHue
E C. 48 § 2 (pasbop npumepos).
C. 54-55: NeNe 5, 6 (BbluncneHue uHterpanos), Ne7 (2).

MoBTOpUTb: peweHue 006bIKHOBEeHHbIX OughhepeHyuanbHbIX
ypasHeHuUli Memooom sapuayuu. Pewiume ypasHeHue:
y'(x) +5xy(x) = f(x), ede f(X)— 300aHHaA pyHKYUA.
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3aHaTtne N2 2. MpocTeiilumne ypaBHEHUA B YACTHbIX MPOU3BOAHDIX.
Obuwee peweHune

c.55, Ne7(5): U, +¢u, =0
u, =V,
Vv, +2v=0
V(xy)=C(Xe ¥, u,=C(xe™, u(xy)=e*[C(x)dx+Cy(y),

u(x,y) = eféyCz(X) +C,(y), rae Ci(y) n Cy(x) — npoussonbHbie andde-
peHumpyemble GYHKLMMN.



. 1, —
c. 55, N7 (7): uw+7uy—0
Tak Kak Y #0, T0
u, ++U, =0, yu,+u, =0, (yuy)yzo, yu, = C,(X), uy:C1§,X),

u(x, y)=C,(x) In|y| +C,(X), rae Ci(x) n Ca(x) — npounssonbHbie audpde-

peHumpyemble GYHKLUN.

MocTpouTb obuiee pewenue ypasHeHua: U, +5XU, =X+ Y.

JTanbl peweHuns:

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

2) MocTpoeHue obLLero pelweHnsa ypaBHeHNA v, + SXV=X+Y(*):

A) noctpoeHue o6LEero peLeHns COOTBETCTBYIOLENO OAHOPOAHOMO
ypasHenna V, +5xv=0: V(X,y)= e " C(X), rae C(x) — npous-

BOJIbHAA anddepeHumpyemasn GyHKLMA.
B) nocTpoeHue YacTHOro peleHnsa No BMAy NpaBoi 4YacTU MEeTOAOM
HeonpeAaeeHHbIX KO3PPULNEHTOB:

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

Pesynbtat: V. (X,Y)= % + % TR X #0.

B) obuiee pelweHue:

1 1
v(X,y) =e"C(x + Y2 , x=0.
(%) () 5x 5 25x 25x2

3) MoctpoeHue obuiero pelweHus ypasHenus U, =V(X,Y):

u(x, y) = J.C(x)e‘sxydx+y|n|xl —+C,(y), x=0,

25x



raoe Ci(X) u Ca(y) — nponsBonbHble anddepeHLmpyemble GyHKLMN.
3ameuaHue. Ecnm x = 0, To anAa ypaBHeHua (*) umeem:
2

v,(0,y)=y = v(0,y)= y7+C, C — npou3BonbHas KOHCTaHTa.

BO3Bpa|J.I,aFICb K 3ameHe, NnoN1y4nM ypaBHEHUE!
2

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

M3 Hero pelleHne 3a4aHHOr0 ypaBHeHUA Npu X = 0 NyTemM UHTerpu-
POBaHUA MO X HeNb3A.

c.55, Ne8(1): u,+a(y)u="f(xy), u=u(xy). (1)

1) PaccmoTpym COOTBETCTBYHOLWEE OAHOPOAHOE YPaBHEHUE:

2)

u, +a(y)u =0. (2)

Tak ypaBHeHWe ABAAETCA NMHENHbIM U ero KoappuumeHTbl He 3aBUCAT
OT X, TO NOCTPOUB XapPaKTEPUCTUUECKOE YPaBHEHNE

A+a(y)=0, A=-a(y),
Halaem obuiee pelleHne ypaBHeHUA (2):

u(x, y) = C(y)e ",

roe C(y) — npoussonbHasa anddepeHumpyemasn GyHKUmA.
Obuee pelieHMe HeogHOPOAHOTO ypaBHeHMA (1) MOXKHO NOCTPOUTL Me-
TOAOM Bapuaumn. byaem UckaTb pelleHune ypasHeHus (1) B Buge:

u(x,y) =C(x, y)e ", (3)
Moactasms (3) B (1), nonyuymm
C, (x, y)e " —a(y)C(x, y)e ™ +a(y)C(x, y)e ™" = f(x,y),
C.(xy) =" f(x,y).

WNHTerpupys nocneaHee ypaBHeHWe MO NepPeMeHHON X, Halgem



C(x,y) = [e“ (£, y)dE + A®y), (4)

rae A(y) — npounssonbHas guodepeHumpyemasn dyHKUUA.
MoacTasnas (4) 8 (3), NoAYyYMM UCKOMOE pelleHune:

U(x, y) = e O [e D f (&, y)dE + A(y)e .
0

c. 55, Ne9: Haittu pewenue ypasHenus U, = (X, Y), yaosnersopsio-
wee ycnosuam U(0,y)=siny, u(y,y)=y.

MocTpoum obuiee pelieHne 3a4aHHOO YpaBHEHUS:

U= F(Y) = u =[f(&y)dE+Cily) -

- u(x,y) = [ [ £(£&y)dédz+C,(y)x+C,(y). *)

3pecb C,(Y), C,(Y)—npounsBonbHble GyHKLMM, KOTOPbIE HEOBXOANMO

onpeaennTb, NCNO/b3ya 3aAaHHble Yca0BUA. [oAYMHNB NOCTPOEHHOE 06-
wee peweHue (*) 3agaHHbIM yc1oBUAM, bByaem UMeTb:

u(0,y)=C,(y)=siny,

u(y,y) = [ [ £(& y)dédz+C (y)y+Cy(y) = .

OTcioga Hangem:
C,(») =siny, C(») =§{y—siny— (] f(«:,y)d«:dz].

n.2,8§3,c.64: Ne 10
Xz
z

Ona dpyHkumm U ==’ umeem

X |<



i

JdomawHee 3apaHue

C.55: NeNe 7 (4,6,8), 8 (2),

C. 64: No 10 (3aBepLumTb).

Pewwute ypasHeHue: U, +Xyu, =Y, U=u(xy).

Jlekyus: YpaBHEHUA B YaCTHbIX MPOM3BOAHbLIX 1-ro nopagxa.
MeTopn, XapaKTepUCTmK.




