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§ 5. CnpsixeHi nudepeHiiiHi oneparopwu

Posrasinemo niniiinni tudepeniifinui onepatop 2-ro nopsiiky
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CIpsizKEHNM 3 orepatopom Lu.

SIkuio onepatop L cniBnajae 3 crpsikeHUM Homy onepatopom M, TO Takuil orepatop
HA3MBAIOTh CaMOCIPSIKEHHUM.

Posrisinemo pisHuiiio
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aJie BOHA J0PiBHIOE HYJIIO, TAK 1110 3HAYEHHS BUpPa3y He 3MiHUJI0CS.
Omxke, BUpa3 vLu — uMv siBasie co60l0 CyMy YaCTHHHUX TOXiIHUX MO X; BiJl JESIKHX
BUpasiB P;, TOOTO
oF;
ox;’

vLu—qu—Z

Jie

s ou 0(A;;v)
P, = ; (UA” 9z, U Dz, ) + B;uv.

Poarasinemo tenep nesikuil n-mMipHui 06’eM €2, IKU# 0OMeXKeHHH KyCOUHO-TJIaKOI0 M0~
BepxHero .S.
Kopuctyiounck opmyJsioro Octporpaacbkoro-layea (3.2), 6ynemo matu

//~-~/(vLu—qu)d.r1d:I;2 oo dx, = —//~-~/ipicos(n:ci)d5, (5.1)
Q s = =

e cos(nzy ), cos(nxs), . .., cos(nx,) — HarpapJsioui KOCIHyCH BHYTpelIHbOI HOpMaJi 10 S.
®opmyna (5.1) HocuTh Ha3By dopmysu [piHa.
Poarnsnemo piBusus (1.1). Oneparopu Lu, Mv, a takox ¢ynkuii P; Ta Py 6ynyTh
MaTH BUIJISL
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[Tpu ubomy copmy.a Ipina nae (Hopmasib BHYTPillIHS )

// (vLu — uMv) dz dt = /{[%( gu _ y 9y )—I—auv} cos(nx)

+ 3 (o5 —ud2) + buo) cos(nt>}d8- (5.2)
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§ 6. [lo6bynoBa po3B’a3Ky
BynyBaTtu posp’sizok Oymemo metonom Pimana, siku &
noJisira€ Ha BUKOPUCTOBYBaHHi copmysu [pina ta nae pi-
: : R(zo,to0) Q(z1,10)
menHs 3anaui (1.1) uepes rpanuuni ymosu (1.2).
Hexail Ham noTpiGHO 3HANTH 3HAUEHHS PYHKLLT © Y J1e- 0 v
kil Touti M obsacti (x> xg, t > tg) 3 KOOpaKHATaA- Pue. 2.

MU (Ili‘l, t1>.
[TpoBenemo uepes Touky M (puc. 2) 3 KoopauHaTamu (1, t1) ABi NpsiMi, siKi napaJiebHi
KoopuHaTHUM ocsiM. Hexaii Touka P(xg, t1) — lie TOUKa nepeTHHy NpsiMuX & = x Tat = tq,
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a Touka Q(z1,tp) — TOUKA MepeTHHy NpsiMUX © = x1 Ta t = to. [lpsami x = xg, © = 21,
t =tp, t = t1, 5K GyJio TOKa3aHo paHille, € xapakrepuctukamu piBHsiHHSA (1.1). ObaacTs €2
Oyne sIBAATH co0010 NPSMOKYTHUK MPR(). Y wiii 06J1aCTi MM MOXKEMO 3aCTOCYBATH METOJLY
Pimana 111 3Haxo/LKeHHs1 pO3B’sI13KY.

$Ik1110 BpaxoByBaTH, 1110 06ir o6J1acTi {2 BinOyBaeTbCsi MPOTH MOJIMHHUKOBOT CTPIJIKH, TaK
110 obiraema mnJollia 3aBx/au 3aJUIIAEThCs 3/iBa, popmyJy (5.2) MoxKHA 3aMUCaTH y BUIVIS
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3 puc. 2 6auumo, 110 MPH LbOMY

dx = cos(nt)dS,
dt = — cos(nz) dS.

3a ymoBH u(zg,t) = ¢(t) oTpuMyeEMO:
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3a ymoBu u(z, tg) = 1 (x) oTpuMyeMo:
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— =0; — =’ (x).

ot t—to ox t=t,

Slki10 3acTocyBatu dopmyay (5.2x) 1o npsimokyTHuka MPR(), BpaxoBylOuH, 1110 Ha Xa-
pakTepucTtukax QM Ta PR 3MiHIO€TbCA JiMLle ¢, a Ha XapakTepucTtukax MP ta R() 3MiHI0€-
ThCsl JillIe x, OyJ1IeMO MaTH:
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Hexaii renep v(z, t, x1,t1) — nesika QyHKIis, sKa 3a/10BiJIbHIOE yMOBaAM:
Mv =0,
- —ftl a(xzy,t)dt
v(zy, t,x1,t) =€ Je , (6.3)
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ov =b(x,t1) e J et de b(x,t1)v(z, t1, 21,t1).
O0x |,y

Po3B’a30K v(z,t, x1,t1) OMHOPIHOTO CHIPsXKEHOTO PiBHSIHHSA (6.3), SIKHil 3a/10BiJbHIOE
ymoBam (6.4), HaguBaeTbes ¢yHkiieio Pimana. g dyHkiis He 3a/1€KUTh Bil TOUATKOBHX
nanux (1.2), Ta nJisi Hei Touka (x, t) rpae poJib aprymMeHTy, a Touka (1, t1) — poJib apameTpy.
[cHyBaHHS Ta € IMHICTL Takoi yHKILT v 6yJ10 T0Ka3aHO METOJIOM MOCJiIOBHUX HAOJHXKEHD.

Ockinbku Ha npsmid MP ¢

t1, a Ha npaMil QM =z
dopmyasiax (6.2.1) ta (6.2.2) o6epTaioTbesi B HyJIb,

1, TO OCTAHHI YJIEHHU Y
i MH OTpUMaEMo:
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Gopmyary (6.1) Ternep MoxkHa 3anMcaTH y BUTISIL:
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v(ry,t, 2, t) =1, u(zo,t) = @(t), u(z,to) =v(®), —=

MaeMo:
// vLudrdt =u| —o(t1) e S bat) de
M
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3BiJIKH 3HAXOIMMO PO3B’S30K Hallloi 3a1aui

wa) = // vF (z,t)dedt + p(t1) e S bt da
0

+ fw(t)(% — av)dt—i—/Qv(bw(x) + ' (z))dz.  (6.5)

SIk Mmu 6aunmo, dopmyJa (6.5) 103BoJIsIE Y IBHOMY BHIVISII HAMTMCATH PO3B’SI30K IAHHO]
3anaui, ocKinbKu Touky M (z1,t1) M1 BUOpaH TOBIIBHO.

BJIACHE YKPATHCBKI CJTOBA [HITOMOBHI CJIOBA

nepéTyH ikocaenp [ep. elkosaedpov, Bill €(kosL IBATUATD

3aCTOCOBYBATH + édpa ocHOBA, TpaHb]|

BpaxOByBaTH Méro [ep. peBodog]

NESIKU i napamerp [< ep. wapapeTpor Kl Biamipse]

OTpAMYyBaTH JiHiAHAN [< 2am. linea ninist]

Hexan mdepentian [< aam. differentia pisuiius]

00OMéKeHNH omnepartop [< s2am. operator maioumnii]

MATH ¢byuKuis [< 2am. functio BiikoHanus|

6y IyBaTH cyma [2am. summalj

yMOBa dhopmyaa [< 2am. formula popma, npasusio]
KOciHyc [2am. co(n) ¢, crijbHO + sinus KpUBHHA]
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