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3aHatne N2 1. CmelwaHHaA KpaeBaA 3agaya AnA ypaBHeHUA runepbo-
nyeckoro Tmna

MpUMepHbIii BApMAHT KOHTPONBHOTO 3aAaHNA

B obmactin 0 < & < 7, t > 0 penmre cJeyIONYI0 CMETIAHHYIO 3a/1a4y:
Wy — Augy + 16w, + duy — 4(cost +4) = €?* sin 5z — sin t,
u(0,¢) = sint, u(m, t) = m+ sint,

u(x,0) = x + 22 cos x sin bz, us(x,0) = 1.

PeweHne 3aga4n MOXHO UCKaTb B BUAE:

u(x,t) = x +sint +w(x,t), | (136asnsemca or HeoaHopoaHOCTH B rpa- (1)
HWUYHbIX YCNOBUAX)

roe W(x,t) ABnaeTca pelweHnem cneayioweil Kpaesom 3aaaum:
W, —4w, +16w,_+4w, =e™sin5x, O<x<z, t>0, (2
w(0,t) =w(z,t)=0, t>0, (3)

w(x,0) = 2e* cosxsinbx, W, (x,00=0, 0<x<u. (4)

YpaBHeHme KpaeBoﬁ 3a4a4n MOXHO ynpoCTUTb, eC/In UCKaTb ero pelwieHune
B BUAe
w(x,t) = e v(x,t),



onpeaenns KO3GOMLMEHTbI o U 3 TaK, 4TOObI ypaBHEHWE KOTOPOMY AOJIKHA
yaosnetsopatb GyHKuMA V(X, t), He cogepiKano ee NPoOM3BOAHbIX NO nepe-
MEHHbIM X n t.

TakK Kak

0 | w(x,t)=e”"v(x,1),

16 | W

X

4| w, =e™(+v,),

=e”M(av+V),

-4 | w, =e*"*(a’v+2av, +V,),

1] W, :eaﬂﬁt(ﬁzv"‘zﬁvt +Vy),

TO dyHKUMA V(X, ) M ee npoM3BoAHbIE BXOAAT B ypaBHEHME C TaKUMMU KO3d-

dnymeHTamu:
v | e (16 + 4 —4a’ + %)

V| e (16-8a)
Vi e”’“ﬁt (4 + 2,8)

Vx | — 4(5:‘09(+ﬂt

Vit e““ﬁ‘

Toraa, Bbibpas o 1 B Tak, 4TobbI

16—-8a =0, a=2,

=
4+25=0 B =-2,
(npu aTom 16c + 43 — 4o’ + % =12)

NOAYYNM YpaBHEHUE, KOTOPOMY A0/KHA YA0BNETBOPATb GyHKLMA V(X, 1):

V, —4v, +12v =e* sin5x. (6)
A



w(x,t) = e ?'v(x,1). (7)

MoacTtasnsas BbipaxkeHue (7) B ycnosus (3) n (4), nonyumm ycnosua gna
obyHKumm V(X, t):

v(0,t) =v(z,t)=0, t>0, (8)

v(x,0) =2cosxsin5x,  v,(x,0) =4cosxsin5x, 0<x<z. (9)

Byaem mckaTtb pelleHne Kpaeson 3agaum (6), (8), (9) B BMAe psaga no cob-
CTBEHHbIM QYHKLMAM:

v(x,t) = D T ()X (%).

CobeteeHHble dyHkumm X, (X) =sinkx, k € N, ssnsiotca pewenunamu
cooTBeTCTBYOWEN 3agaum LUTtypma-/inysunns:
X"(x)+cX(x)=0, O<x<mr,

X (0) = X () =0,
n, cnegosaTtesibHoO,
v(x,t) = T, (t)sinkx (10)
k=1

Moactaenas pag, (10) B (6), nonyumm:

3 (T (1) + (8K +12)T, () Jsinkx = e sin5x

k=1
OTCPOAa, MCNOoNb3yA NPaBUIO PaA3/I0KEHUA ¢yHKL||MV| B pAAd no cobcTBEeH-
HbIM, 5yp,eM NMMETb:

0, k=5.

MoacTtasnan pag, (10) B HayanbHble yciosua (9), nonyymm:

T."(t) + (4k? +12)T, (t) = {em’ k=5,



D T (0)sinkx = 2cosxsin5x =sin6x +sin4x =

k=1
1, k=46,
T.(0) = .
= 10 {o, k=46,
D T (0)sinkx=4cosxsin5x = 2sin6x + 2sin4x =
k=1
2, k=456,
= T,'(0)=
0, k=4,6.

Takum 06pasom, NocTpoeHbl ciegytowme 3agayum Kowm:
T, (t)+76T,(t)=0, t>0,
T,(00=1 T,'(0)=2.

) T, () +112T (t) =e*, t>0,
T5 (0) =0, TSI(O) =0.

3) T, (t) +156T,(t)=0, t>0,
T,(0)=1 T,'(0)=2.

4) V k#4,5,6:
T, (t) +(4k* +12)T, (1) =0, t>0,
T.(0)=0, T, (0)=0.

3agaun 1)-4) UMeloT creayolmne peLleHun:

2 . _
T,(t) = cos(\/%t) + ﬁsm(\/ﬁt),

T.(t) = %(e?t —cos(\/112t) —ﬁsin(\/ﬁt)j;



T, (t) = cos(«/156t) + 1256 sin(+/156t);

T,(t)=0, Vn=4,56.
CnepoBaTenbHO, ncnoab3ya popmynsl (10), (7) 1 (1), Hangem:
u(x,t) = x+sint+e?*9 (T, (t)sin 4x+ T, (t) sin 5x + T, (t) sin 6x).

AdomalwiHee 3agaHue

=
=3
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