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6.12.2018
3aHAaTtue Ne 14

PeweHue KpaeBbix 3a4a4 ANA BO/IHOBOrO ypaBHEHUA HA OTpe3Ke MeTo-
pom dypbe

Fn.5,84,c.150: Ne 31(1)

u, =a’u,, O0<x<l, t>0, (1)
u,(0,t) =u,(I,t)=0, t=>0, (2)
u(x,0) =x, u,(x,00=1 0<x<I. (3)
HeHyneBoe pelleHne KpaeBoW 3a4a4mn byaem UcKaTb B BUAE:
u(x,t) = XO)T () (4)
Moactasus (4) B ypaBHeHwue (1) 1 pa3aenns nepeMeHHbIe, NOAYHUM
(1) _ X"(x)

a’T(t) X(x)

PaBeHCTBO A0/1KHO BbINOAHATLCA npu nobbix Xe(0, I) n t > 0, yto BO3-

MOXHO, ecnv 06a OTHOLWEHMA PaBHbl HEKOTOPOM KOHCTAHTE, T. €.
T _ X" _
a’T(t) X(x)
OTKyga nonyyaem aga guddepeHunanbHbIX YpaBHEHWUA C NApPamMeTpPoM C:
X"(x)+cX(x)=0, O0<x<l, (6)
T"(t)+ca’T(t)=0, t>0. (7)

—c, ¢ =const, (5)

Moactasnaa (4) B rpaHnYHbIE ycnoBuA (2):
X'O)T((t)=X"(I,t)=0, t=>0,
N, yuntbiBan, uto T (t) He moxkeT BbITb TOXKAECTBEHHO paBHOM 0, NOAYy4MM

X'(0) = X'(I) =0. (8)



YpaBHeHue (6) n ycnosus (8) aatoT COOTBETCTBYIOLLYIO KpaeBol 3aga4e
3agavy LUTypma-/inyBunns, pelieHnem Kotopoi byayT cobCcTBEHHbIE YmMC-
N1a U COOTBETCTBYHOLLME UM COBCTBEHHbIE QYHKLUUMN:

OcTaeTca ana KaxkAoro 3HavyeHMA napameTpa C = Ck HaWTK obuiee pelwe-
Hue ypaBHeHus (7). OHO UMeeT cieayoLnii BUA,:

A, + Bt, k=0,

T = Akcosakl—ﬂt+B sinakT7Zt k=0, ©)

2
ck:(k—ﬂ), Xk(x):coskl—ﬂx, k=012,...

roe Ax v Bk — nponsBonbHble const.
CornacHo metoay ®Pypbe, pelieHne 3a4aHHOro ypaBHeHua (1) 3anuwem B

Buge paga u(x,t) = iTk )X, (x):

u(x,t) = A0+Bt+Z(Ak cos¥+8 snakTﬂtjcoskl—ﬂX. (10)

HewnssecTHble KOHCTaHTbI Ak M Bk Hangem, noaumHms psg (10) HayanbHbIM
ycnosuam (3):

u(x,0)= A, + A, coskl—7ZX =
! ) ) (11)
< 7X
u,(x,0) =B, + > B, I—”cosl— -1,
k=1
KoaddumumenTtbl Ax 1 Bk aBnsatoTca KoapduumeHTammn pasnokeHnin pyHK-

LUK X M 1 COOTBETCTBEHHO B pAAbl MO COBCTBEHHbIM GYHKLMAM 3aaaum LL-

1o T T L TR
A0=|—dex=§, Akzl—fxcosde:W= — k=2n-1,
0 0 (kr)

n=12,.., B,=1 B, =0, k=12,..
Takum obpasom, peweHnem 3agaum (1) — (3) aBnaerca pyHKumA:

u(xt) =5+t +2—'22(((_1)k_1)cos aliﬂthos kX

74 k=2 k2 I




BbipaskeHue ana u(x ,t) moskeT 6bITb 3aNMMCaHO 1 B CAeAyioLL,em Buae:
a2n-Dnat (2n-1)nx

,t t 41
u(x,t) = + +4L z[(Zn—l)Z cos I ]cos I

71' n=1

(=| /AomalwHee 3agaHue

==

rn.5,§4: Ne 31 (2).

13.12.2018
3aHAaTue Ne 15. PeweHne HeOAHOPOAHbBIX KpaeBbiX 3a4a4 ANA BONIHOBO-
ro ypaBHeHuA Ha oTpe3Ke metogaom Pypbe

rn.5,§4,c 152: Ne 38(7)

u, =a’u, +Ae'cos¥, O<x<m, t>0, (1)
u, (0,t) =u(z,t)=0, t>0, (2)
u(x,0)=0, u,(x,0)=4sin3%-sinx, 0<x<r. (3)

Byaem nckaTb pelleHne KpaeBoW 3343auum B BUAE pAafa Nno cO6CTBEHHbIM
bYHKUMAM:

u(x,t) = 2 T, ()X, (x).

2k +1)x
CobcTBeHHbIE DYHKUMM Xk(X) = COS% ABNAKOTCA pelleHnem cooT-

BeTcTBYlOLWEN 3aga4u LUTtypma-Jinysunna:
X"(xX)+cX(x)=0, O<x<ur,
X'(0) = X(x) =0,
n, cnepoBaTenbHo,

(2k +l)x

u(x,t) = ZT (t)cos~=—=% (4)

MNopactasnaa pag (4) 8 (1) m O6'be,£I,MHﬂF| ABa pAda B OAUH, NOJYYUM:



c " 2k +1 2k +1 -
Z[T (t)+¥T (t)]cos( Z X _ pe ‘cos¥.

k=0

OTctloga, Mcrnoib3ya NPaBUAO PasnoxKeHus GpyHKuMmM B psa no cobcTeer-
HbIm, Byaem umeTb:

2 2 T
" a“(2k +1) 2 ~t (2k+1)x Ae~l k=0
T"(t)+———=T, (t)=—| Ae™ cos%.cos~—"=dx = ' ,
() 4 «(®) 72"([ 2 2 0 k=0
MNoacTasnas pag (4) B HayanbHble ycnosma (3), nonyymm:

ZT (0)cos(2k+1)x 0 = T,(0)=0 Vk.

ZT (O)cos(2k;1)x_4sm3x sinx = 2(cosy - cos—) =

2, k=0,
= T,'(0)=1-2, k=2,
0 k #0,2.

Takmm O6p830N\, NOCTPOEHLbI chegyouine 3aaa4mn Kowwu:
1){ﬁxo+§¢40=Aeﬂ t>0,
T,(0)=0, T,(0)=2.
”<FJD+E¥TAD_Q t>0,
T,(0)=0, T,(0)=-2.
3) Vk=0,2:

T, )+ 22T (1)=0, t>0,
T.(0)=0, T,(0)=0.
Pewwns 3agaun Kowun, Hangem:
1) T (t)—az 4(e‘t—cos%t+§sin%t)+§sin%‘,
2) T,(t)=—<ksin3g,

3) T(t)=0, vk =0,.2.




Mopactasnaa HaliaeHHble BbipaxkeHusa ans Tk(t) B (4), nonydymm pewenmne
KpaeBoi 3agaun (1)—(3):

— (44 (e —cosat + Zsint)+ 4sina JoosX — & sinSat cosS
u(x,t)_(a12+4 e —Cos$ +£sin$ |+ 3sin S JcosS — £ sin 5t cos .

rn.5,§4,c 153: Ne 41(8)

Uy +2U, = U, +4x+8e'cosx, 0<x<%, t>0, (1)
u,(0t)=2t, uZn= t=0 (2)
u(x,0) =cosx, u,(x0)=2x, 0<x<Z. (3)

PeleHue 3agauv byaem 1ckaTb B BUAE:
u(x,t) = 2xt + w(x,t),
roe W(X, t) ABnAeTca peweHnem cneayolleii KpaeBon 3a4aum
W, +2W, =W, +8e'cosx, 0<x<Z%, t>0,
w,(0.)=w(5.t)=0, t=0, (4)
w(x,0)=cosx, w(x,00=0 0<x<m.
PeweHwne 3aaaun (4) uuietca B Buae:

w(x,t) = 3T, (t)cos(@k +1)x. (5)

Mocne noacTaHoBKM psAaa (5) B ypaBHEHWE M HavyabHble yCI0BUA 3a4aum (4) no-
lyynm creaytolme 3agaqum Kowwm:

0 T, (1) +2T,"(t) + T, (t) =8e', t>0,
T,(00=1 T,(0)=0,

2) Vk=#0:
T."(t)+ 2T, '(t) + (2k +1)*T (1) =0, t>0,
T,(0) =T, (0) =0.

Haliga ux pelweHus, noayumm
w(x,t)=(2e' —e " —3te )cosx.



u(x,t) = 2xt+(2et —e ' -3te”" )cosx.

DomawHee 3agaHune
rn.5,§4: No 38(6).

MoarotoBKa K 3a4eTHol paboTe (20 dexaops)
PelwunTb NpMMepPHbIN BapMaHT 3a4eTHOTO 3aaHuA:

3AUETHOE 3AJAHUE VUII
Hpumepnnit sapuarm
1. Haiiaure pemenune u = u(x,y) ciaepyomeii Kpaesoi 3a1adm:
uy —2xu, =0, u(l,y) =y
2. Qupegenure TUN yPABHCHUS:
Uga + 2Uyy + Uz — dtlgy — 4y, +2u—x =0,

3. Haitnure ofmee pemenne u = wu(x,y) ypaBHeHUA, TPUBEAA €ro K
KAHOHHYICCKOMY BHLY:

Uze — 10Uy + 25Uy, + dus, — 251, = 0.
4. llpusenure ypapuenue K KAHOHHYCCKOMY BHLY:
Upy — 2CO8T Uyy — (34 sin® .'f:)'u.yy — yu,, = 0.
5. B obnacru —oc < x < 400, t > 0 pemmure 3anauy Komn:

Uy — Uy + 21y + du, —3u =0,

u(x,0) =e**sine,  w(z,0) = e**(cosx — sina).




