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3aHAaTMe N2 12. KpaeBble 3agaum gas ypaBHEHUA TENJI0NPOBOAHOCTH
Ha npamoii. UHTerpan MNyaccoHa

3apaua Koww ana ypaBHeHMA TeNnonpoBOAHOCTY Ha NPAMOIA:
u =a’u, + f(xt), |x|<+oo, t>0,
u(x,0)=¢(x), |x|<+o,

MMeeT pelleHmne, NpeAcTaBUMOoe C NOMOLLbIO MHTerpana MyaccoHa:

(1)

t +oo

u(x,t):T¢(§)G(x,§,t)d§+ [[ fEn6xet-r)deds, )

roe GyHKUMA
_(x=¢)?
g 4a’t (3)

G(X’éat) = 28.\/%

ABnAeTcA GYHAAMEHTa/IbHbIM peLleHUeM YPaBHEHUA TENIONPOBOAHOCTH
Ha npamoi (pyHKuma MpuHa).

3ameTum, 4To fG(X’ EdE =1, (4)




3apgaual
MocTpouTb pelleHne KpaeBol 3a4aun A/1f YpaBHEHUS TEM0NPOBOAHOCTM
Ha npsamon (3agadva Kowm):
u =4u, +8u, +3u+e(L+te”), |X|<+oo, t>0, (1.1)
u(x,0)=2e7, |x|<+o0.
PelwieHue.

1. NMpuBeaeHue KpaeBoW 3agaum K Buay (1). byaem nckaTb peweHue Kpa-

eBoW 3agaun (1.1) B BuAE:

u(x,t) =e“”*"v(x,1),

onpeaenvs Ko3boULMEHTbI o U B Tak, UTOBbI ypaBHEHUE KOTOPOMY AO/IKHA
yLoO0BNeTBOPATb GyHKuMA V(X, t), He copepskano camoi GyHKUMM V U ee
NPOM3BOAHOM V.
\ [nn onpepenenus KO3GPULMEHTOB BCe cnaraemble W3 NPaBOi YacTH
ypaBHeHuA 3agauu (1.1) nepeHecem B neByl0 YacTb. TaK KaK

-3 | u(x,t) =e“”"y(x,1),
-8 | u =" (av+v,),
1] u =e™(pv+v,),

-4 | U, =" (a’V+2av, +V, ),

To dyHKUMA V(X, ) 1 ee npon3BoAHanA Vx BXOOAT B ypPaBHEHWE C TaKUMU KO-
addpuymeHTamu:

V| e (=3-8a+ f—4a?)
Vi | € (-8—-8a)
Vi eax+,6't 1

Vix | — 4e“x+ﬁ[




Toraa, Bbibpas o 1 B Tak, 4ToObI
—-8-8a =0, a=-1,
=
—3-8a+f-4a”*=0 p=-1

NoAYYNM ypaBHEHUE, KOTOPOMY A0/KHA YAO0BNETBOPATL GyHKLMA V(X, 1):

vV, =4v, +t+e'. (1.2)
A ana dyHKuMK U(X,t) byaem nmetb
u(x,t) =e*v(x,1). (1.3)

MoacTaBnAs BbipaxkeHue (1.3) B HayanbHOe ycnosue 3agaun (1.1), nonyumm
HavanbHoe ycnosue ana dyHKumm V(X, t):
v(x,0)=2, |x|<+oo. (1.4)

2. NocTtpoeHue pelueHUn Kpaesoii 3agaum (1.2),(1.4) c nomouwbio popmy-
Nbl (2), yunTbiBan cBOMCTBO GyHKUMKM MpuHa (4):

t 40

v(x,1) :TZ-G(X,f,t)d§+I j (r +€)G(x,&t—7)dédr =
= ZTG(x,g,t)df+j(r+er)TG(x,§,t —7)dédr =
=2+j.(r+e’)dr=1+§+et.

0
Otser: U(X,1) = (1+ e' +%)e’“.

3apaua 2

PewwnTb 3aga4vy Kowwu:

-t
U =u,+e, |X|<+oo, t>0, (2.1)

u(x,0)=cosx, |X|<+oo.



3auacTylo BbIYMCNEHMs, CBA3aHHble C WMHTerpanom [lyaccoHa, ABAAKOTCA
rpomosgkumu. Ons wupokoro knacca dyHkumin f(X,t) n @(X) moskHo
NPUMEHWUTL METOZ, YaCTHbIX PelleHmnid. 115 3Toro 3ameTum, 4To onepaTop
TennonposogHoctn LU =U, —azuXX nepesoauT (oTobBparkaeT), Hanpumep,
dyHkummn Buaa g(t)sinAx wn g(t)cosAX B dyHKuMM Toro ke BuAaa
h(t)sin Ax n h(t) cos AX cootsetcTBeHHO.

Pasobbem 3agauy (2.1) Ha gBe:
—t
1) V=V, +e, |X|<+o,o, t>0, (2.2)
v(x,0)=0, |X|<+oo,

W, =W,,, X|< 400, t>0,
t XX

2) (2.3)

W(x,0)=cosX, |X|<+oo.

PeweHune nepBoi 3agaun (2.2) Haaem c nomolbio popmynbl MyaccoHa

(2):

t +oo t

v(x,t)=[ [ e7G(x & t-r)dédr = [edr=1-e™.

PelweHne BTOpoi 3agaum (2.3) byaem uckatb B Buge W(X,t) =g(t)cosx,
rae dyHkuma g(t) noanexut onpegenenmio. MoacTaBAsa 3TO BbipakeHWe B
ypaBHeHMe 1 HayanbHoe ycnosue 3agaum (2.3), byaem umeTb

g'(t)cosx=—g(t)cosx, g(0)cosx =cosX.
Otcroaa nonyyaem 3agavy Kowm

{gﬂ)z—ga)
g(0) =1.

Ee peweHnem asnsetca ¢yHkuma  g(t)=e'.  CneposatensHo,

W(X,t) =e ' COSX. Cymmupya pelenuns 3agay (2.2) 1 (2.3), noayuum pe-
weHue 3agaum (2.1):
u(x,t) =v(x,t) +w(x,t) =1-e" +e "' cosx.




3apaua 3
PewwnTb 3aga4y Kowwu:
U =Uu,+e'sin2x, |xJ<+ow, t>0, (3.1)
u(x,0)=cosx, |Xx|<+oo.
PelueHne MOKHO NOCTPOuUTb, pa3bume 3agauy (3.1) Ha age:
1) Vi =V +e7'sin2x, | x|<+o, t>0, (3.2)
V(x,0)=0, |X|<+oo.

2) W =Wy, | X|< 400, t>0, (3.3)

w(x,0)=cosX, |X|<+oo.
Torpa pelweHne 3aaauu (3.1) Haliaem B BUAE CYMMbI:
u(x,t) =v(x,t) +w(x,t). (3.4)
O6e 3agaun (3.2) 1 (3.3) MOXKHO peLwunTb, MPUMEHMB METOA, YaCTHbIX peLle-
HUIA. PeweHwne nepeoii 3agaum nwem 8 suge V(X,t) =h(t)sin2x, a sto-
poit — W(X,t) = g(t)cos x..

] MokaxuTe, uto dyHKummn g (t) u h(t) asnaorca pewennamm cne-
Ayowmx 3agay Koww:

h'(t)=—4h(t) +e~, {9 () =-9(v),
h(0) =0, 9(0)=1,

COOTBETCTBEHHO. Ha|7|,u,v|Te nx peweHuA.

1 .
Oteer: U(X,t)= 3 (e —e™)sin2x+e " cos x.



|=| PRomawnee 3apanne
1. PewwnTb 3agavy Kowwu:
u, =4u,, +sint-cosx, |Xx|<+oo, t>0,
u(x,0)=cosx+sinx, |x|<+oo.

2. C.174, N 72(2)

11.05.2023
3aHatue Ne 13. CoiicTtBa uHTerpana lNyaccoHa

CeoiictBo 1. TycTb dyHKuma D(X) onpegeneHa, orpaHnyeHa Ha NPAMON
(-0 < X< +00) M MMeeT Ha Heli orpaHUYeHHYI0 NPOW3BOAHYIO, a NNHEl-
Hasa KombuHauua ad '(X) — SD(X) asnsetca HeYETHON OTHOCUTENbHO TOY-
Kn X = 0. [okaxute, uto dyHKkuma U(X,t), onpeaensemas uvHTerpanom
MNyaccoHa:

u@@:T@@mugnmg (1)

rae
_(x=&)’
1 e 4a%

G(X’f’t)zza\/a )

YAOB/ETBOPAET YC/I0BUIO:

(au, (x,) - pu(x.1)) _, =0.

(2)

Dokasatenbctso. [lpeae BCero 3aMeTMm, 4To A48  GYHKUMK
G(x,&,t) cnpasepnnso cneaytouee:

oG oG e

—=—-—un G(x&1)—2=>0.

OX o0&



B cuny HanoskeHHbix Ha D(X) ycnosuit pyHKumio (1) MoxHO anddepeHum-
poBaTb MO X Mo 3HaKOM MHTerpana. Moatomy

o, (x - AU ) =@ | B, (X EDDEIE - | B(x & DDE)AE -

=-a [ G,(x.£,)D(£)dE - B [ G(x,E D)D),

MpuMeHUB K NEPBOMY MHTErpany MNpuUBUAO WHTETPUPOBAHMA MO YaACTAM,
noay4Ynm

[ 6.(x £, DDE)dE =B(x, £ DDA - [ B(x, £ DP(E)de -

- et ne @z

BHeunHTerpanbHble cnaraemble npu & —> 00 06palyatoTcs B HOMb B CUAY
orpaHnyeHHoctn D (X) u ceoricta dyHKumm G(X, &, t).
B pesynbTaTe noayyaem

o, (x - () =@ | G EDDEIE ~ [ G(x,£HD(E)AE =

= [ G(x.&,1)(a®() - pO(E)de.

TaK KaK noapiHTerpanbHasa GyHKUMA npu X = 0 ABNAETCA HEYETHOM, TO UHTe-
rpan npu X = 0 Ha CUMMETPUYHOM MPOMEKYTKe paseH O, T. e. byaem MmeTb:

(au,(x,) - pu(x.1)) _, =0.

7.3 MOXHO 1 yTBepKaaTb, 4To ecin B (1) dyHKuma D(X) sasnsetca
Cr .
HeyetHoit, To U(0,1) =0, a ecim D(X) ueTHasa dyHKuUMA, TO

u,(0,t)=0?




CeoiictBo 2. [ycTb pyHkuma D(X) onpegeneHa um HenpepbiBHa Ha nps-
MOW, ABNAETCA HEYETHOW OTHOCUTENbHO TOYKM X = 0 n 2l-neproamyHon.
Nokaxute, uto dyHKuma U(X,t), onpeaensemas nnterpanom MyaccoHa (1),
yzosnetsopset ycnosuam: U(0,t) =u(l,t) =0.

§Z

1
DokasatenbctBo. Tak kak ¢yHkuma G(0,&,t) = > \/_e 4t gepaetca
a~/ zt

yeTHol oTHocuTenbHo Toukn E=0, To npomsseaeHne D(E)G(O0,E,t) -
bYHKLMA HeveTHas oTHocuTebHO ToukKM £=0. Toraa

u(0,) = [ D(&)G(0,£,)dé =0

KaK MHTerpasn oT HeyeTHOM GYHKLMM Ha CUMMETPUYHOM MPOMENKYTKE.
Ans u(l,t) cnpasegnunsbl cneaytowme npeobpazosaHusa Ana MHTerpana:

u(l,t) = [ ©(&)G(, & t)dé.

_(1-¢y? 1 _(0—(&-1)°
Takkak G(I,&,t) =———e 4t = e 4t =G(0,&-I,t), TO
2= e 2adt :
BbinonHus 3ameny 77 =& — I, nonyuum

u(l,t)= T(D(n +1)G(0,n,t)dn =
= j d(n+1)G(0,n,t)dn ++j:OCD(77 +1)G(0,n,t)dn =

= [ ©(-n+1GO0,~n.H)dn + [ ©(7+1)G(O.7.D)d7S

Takkak O(-n+1)=—-Dd(n-1), G(0,—n,t)=G(0,7,t), To



G| ®(r-1GO.n,dy+ [ ©(+)G(0,7,H)dnE

Takkak O(n—1)=D(n—1+21)=Dd(n+1), 10

- [ ®(n+1)G(0.7,t)dn + jwcp(n +1)G(0,77,t)dn =0.

AdomalwiHee 3apaHue

PelwnTb NpMMepHbIN BapMaHT KOHTPOIbHOM paboTbl N 3

KP-3:
18 masa —rpynna 22303
22 masa —rpynna 22304



https://math-it.petrsu.ru/users/semenova/UMF/Praktika/Prim_var_KR_2_2013_PMI.PNG

