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Вот все условие:
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Пример:
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DTHM 3aKaHIMBACT 51 TEPBBII 5Tan MeTosia Dyphe.
Bropoii STall MeTojia 3aK/I09ACTCA B HAXOMKICHIH TAKOTD PElICHI, Ko-
TOpoe YO WICTEOPCT HAtATbHOMY YCI0Biio. By/en pasbicKuBaTh peleie b

Bi1ie GECKD He oM A HHCHHOT Ko MBHHAIN YACTHBIX DeIienuii
Tk \ _e(z)
u(z.t) } By im( 7 z) e () (5.80)

IJie Hei3BecTHbIe M0 CTosRHbe Bl 01peCIM If3 HAYATBHOTO YCA0Bits
oo ¢ = 0 & pemerin (5.80) 1 nony i
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Topcrasans (5.81) B (5.65), nmeenm
p@)= Bisin (¥ ) . (5.82)
=t

Takis o6pason, By — kosdpunuentrn paxtonenist & psi Qypoe dy ki
#(x) na orpeske [0, 4]

Vo ofe wacru pagencria (5.82) na sin (TA2) 1 npoutTerpipyeM ot
0 0 £, noay i

:iﬂk/{m(#)sﬁn(#) de. (5.83)

last onpeseenisn kosddiunertos Gypre dy ki p(z) wocnonsyeyc
Tew, 10 cierena coberrennb y ki oproronatbia ma [0, £

¢
k 0, k#n
sin(ZE sin(ﬂx)drz ¢ (5.84)
0 0 =, k=n.
1 >
B npanolt wactu panencrsa (5.83) ¢ y1eToM OpTOR0 HATLHOCTH @OCTIOIL

Gyt (5.8) ocracren caaraevoe ammb npi k = n. Orciofa moaysacres
Bbipaenie aas By
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Onpepenns By, sanuimen pemenne kpaesoii sataun (5.64)-(5.

Orser:
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TIpumep 5.2, Hallire pacupe/ie:eiie Tesmepary pbi 1 TORKOM 0AHOPOAHOM
crepiiie (0 € & < 7) ¢ TeMIOMs0N HPOBAION GOKOBOI NOBEPXHOCTHIO, ecti

@) =+ uz,

1ie g, uy — koneranthi. Ha konax crepicis ¢ = 0, 7 = £ nojiepi pacrest
lyzieBas Temnepaty pa.
Pemernme. Bailiilies MaTeMaTHICCKY 10 I0CTAHOBKY 5t

w=a Uy, 0T (5.88)
wz,0) =u+wmz (5.89)
w(0,) =0, u(mt)=0 (5.90)

punenis meros ®yphe A pemenius 9ofi sagaui. Ha nepoou srane

/1M PABLICKHBATD YACTHEIC DICHHs B BIJIC
i, 1) = X(2)T(t). (591)

Toacrasin pemerie (5.91) B ypasiere (5.88) 1 kpaesbie yetosist (5.90)

it payiean nepesertisie. Toay sy anddepeniuannioe ypastenie s T(t):
T'(t) + Aa®T(t) = 0, (5.92)
it Kkpaenyio sagasy ans X (z):

X"(2) + AX(x) =0, z€(0,0)
X(0) =0, X(m) =0.
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Brinuienm cof crBeHHbIC SHAUCHIS H COGCTBeHHbBIC (Y HKIIH 107y HeHHo it

Kpacsoii sazavii
M=k, keN (5.94)
Xi(r) =sin(kz), keN. (5.95)

Bocnosayeycst pemertiiem ypasteris s T(t) (5.78).
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Taxini 06paon, B HToTe Ha nepros sTane vetojia Oy phe Hait e b TacT Hbie

pewenns
i, t) = sin(kz) e Kt ke N. (5.96)

Eilie pas N0/5epKHeM, {70 I0CTPOCHHbIC POLIeHiist Y10B/CT B0 PAIOT 5 IHHOMY
ypastieritio Teronposoznocti (5.88) 1 kpacsi yeiosuay (5.90)
Mpuctymin & Bropomy stany meroga ®ypse. Byjem crpouts pemerie,
YJoBICTBOpAONICe HAtAbHOMY Yeo B0 (5.89).
P

Ha60pa MACT HBIX PeUCHILE, T.C. B BIVIe CIAYIONiero piga

0 pelmeriie B Biyie AHHelHON KOMGHIAIH GecKOHe OO

bICKHBAEM

u(z,t) = i By sin(kx) ekt (5.97)
=
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Heisecribie waddunuent By onpetenim mo dopsyze (5.87)
2 )
By== [ (uy+u z)sin(kz)d. (5.99)
T
1

Halijiem, noabsysich opMy;1aMi WHTEIPUPOBAHNS 10 HACTSIM, HHTerpast
st By

/(u,.+u,z)s.in(k1:)d;r= 7o+ w) ms(kx)|:+%/m(kx)dz=
)

1

=~ cos(kn) (wo +wim) + %m. = %(u« —ug(=1)* — w7 (—1)%). (5.100)

Taxini 06pisom, sateriie kosdumenton By

Bi= :Tc("“ —up(-)* —wn(-1)F), keN. (5.101)

Bnan koodinertn By b paziokeni (5.97), noayacs oxonvatebioe
pemerie sagan (5.88)-(5.90)
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Orser:

Aoy = 2 30 Tt 1t —_

- sin(kz) e

=1

Bameriy, w10 npit sweribx k = 2n kosdxpuient By, npuver sz

a npi never i k= 2n + 1 kosdpumuent Boy1 npivier it

2
Boni1 ) (2ug +ur 7).
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1w, = 2u,,3 ux,0) = sin 3o u(0,1) = u(t,1) = 0

2. 1, = O, u(x,0) = 2oin 2+ Isin Y u(0,0) = ull 1) = 0

5. 1, = du,,; u(x0) = Soindneu(0.0) = u(6,0) <0
6. 14, = Tt u(x,0) = 63in 272x + Twin 3 u(0,1) = u(3,0) = 0
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5.3 Tlepsan kpaepas 3ajaua

Tocramonka sagasm. Haiiie pacipejie/ieriie TeMIepary pbi B TOHKOM 0/f-

nopouon crepiie (0 < & < €) ¢ TentousoaNpOBaNHON GoKOBOl MO BRPXHO-
CIBIO, €O HAMATLHAS TOMICDATY A CTEpACHS ARIACTC NPOIEsBOABHON by k-

0

et p(), 1 Ha Komnax crepwna T € nopyeprunacTen nyaenan
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Temmepary pa.

=y, 0<z<l (5.64)
u(,0) = p(z) (5.65)
u(0,1) =0, u(l,t)=0 (5.66)

Pemerme. Hatiien ¢ neporo srana wetosa ypee. Bysiem passickiparh
wacrioe pemerie uddepernanbioro ypasters (5.64), yi0Rier poprtiomee

Kpacsin yeao s (5.66). TIpescrapin peweiie B Biyie npousseieHis
ii(z, 1) = X(2) T(0). (5.67)
Tocrasus ii(z, ) 8 sue (5.67) B ypasnene (5.64). Hyeen
X(2)T'(t) = & X"(2) T(t). (5.68)
Payieitsin nepeseHiibie, 10y i

() _X"(x)
T T X@)

ctie cront dynkuws ot f, a cupasa — QyKI oF 7.

(5.69)

Caesa B oM pase

ThKoe TOA/ICCTBO BO3MOKHO ML T, KOIAA Kuktast Gy KU AB1ACT Cx

HeKoTO POl Hocrosniof, ofosnatA ce —\
() _ X"x)
2T X(2)

-\ (5.70)
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Tlast dy kit T(2) 1 X () noaysae o6 bikronerisie iddeperiannibie

YPABHCHISI NEPBOTO 1 BIOPOXO 10 PAAKOE:
T'(t) + Aa®T(t) = 0, (5.11)
X"(2) + AX () = 0. (5.72)

Ecn nogerapiurs pewenne (5.67) 5 kpacssie yetopust (5.66), 10 meen
X(0)T(t)=0; X(O)T(t)=0. (5.73)

Tlst oot by ki T(£) MOKHO Y0 BICTBODHUTS STHA DABEHCTBAM, ecan

X(0)=0; X(0)=0. (5.74)
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Taxini o6pason, dy ki X () foaKHa GLTh pemeries Kpaeso i saasi

i coBCTpeRIbIC SHANCHIS TepBoro poa (5.4):

(5.75)

X&) = -AX(z), w€(0,0)
X(0)=0; X(0)=0.

Sra Kpacsast 34a%a MMCCT CICYIO HAG0D COBCTBOHHBIX SHAYCHII 1 OG-
crvenmbix dy kit (5.5)

A= ("Tk)z keN, (5.76)
Xi(x) = sin ("Tk z) , keN (5.77)

Teneps nafizen dymximnio T(t), Kotopas JoKHa YA0BACTROPATS At dxbe-
perian bioMy ypasieriio (5.71). Pasiesst nepeseHibic i HHTer DUy, 1Moo

T(t) = e™*M, (5.78)

e A = Ay — coberpenoe shaserie (5.76)
Taxii 06pison, Ha eppon rane Meroga Dyphe noy TaeM Gecko Hebili

0P ACTHBIX pettienti HCX0AHON KPACBOll 3aa CICYIOMIETO Bita

iig(z, 1) = sin (? z) @ pen, (5.79)




