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CxeMma mmepeMeHHbIX HallpaBJIeHU
JUUIsl ypaBHEHUs TEIJIOIPOBOJHOCTH B IIPAMOYTOJILHOI
obaacTu

Heobxonmumo penuTh CIeayIONIYIO 3a1a4y:
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HepBbIM a1aroM e€ YMCJIEHHOTO PEINEHNA ABJIAETCA BBEICHNE PABHOMEPHOE CETKN

B IPSIMOYTOJIBHOM 00J1aCTH

G={(zy); 0<z<l , 0<y<ifh

Ty = nhy, n=0,1,2..N;

Ym = Mhy, m=0,1,2...M;

Bynem paccmarpuBarh ceTouHbie hyHKITUN U{n,n Bocmonb3yemcest METOIOM MTepeMeHHbIX
HaIPaBJIEHUI, YTOOBI PEITUThH YUCIEHHO 331a9y.
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Figure 1: Cxema 1niepeMeHHbIX HAIlIPABJIEHU

Hepexo/:L C OJTHOT'O CJIOA 11O BpEMEHH Ha ,IprFOﬁ JEJIaeTCA Iepe3 HpOMe}KyTO‘{HbIﬁ
cJioit. 3amuriem PA3HOCTHYIO allDOKCUMAIIWIO TPpU Iepexoae Cj CJIOAd Ha HpOMe}KyTO‘IHbe/'I
j+0.5.
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A Tak ke ¢ IPOMEXKYTOYHOrO cjiog Ha j+1.
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Lne dynkuus fJ, ,, = at?siny = hyn(dtj)? sin (hym);
[Tepexox ¢ j cs0s Ha npoMexKyTounbli (j40.5) NPOBOAUTHC € HOMOLIBIO IIPOIOHKY
1m0 y. JIjist TOTO Pa3HOCTHYIO AMPOKCUMAIINI0 HEOOXOIUMO TIPEICTABUTH B BUIE:
i4+0.5 i10.5 i4+0.5 A
An UL = CRULT? + BRUL T + Fryy = 0; (7
WNHpgexkc n omyimneH, mOTOMY 9TO OH BE3/e MMEeT OJHO 3HadeHwe. JIOMHOXKUB
ypasuenue (5) Ha dt/2 u npuBess mMoAOGHbBIE YJIEHBI IOJIYYUM:
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HpI/IHI/IM&H CBA3b MEXK/y 3HAYCHUsSIMU COCEAHUX CETOYHBIX dDyHKILI/Iﬁ B BUJe:

Um == Oérn—i—lljm—‘,-l + Bm—‘—l; (9)

A rakke ucnonb3ys ypasHenue (7) MOJydUM CBA3b MEXKJY COCEAHUMU (v U [3
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= - = ]_0
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OueBnano, uro a1 = 0 u B = 0. [Janee HaXoauM IOAPsI, BCE OCTAILHBIE (v, U

B

I[Tocsie 9TOro 3nas1 rpaHUYHOE YCJI0BUE HA APYTOM KOHLE U PA3HOCTHYIO AIIPOKCHUMALIUIO
MPON3BOAHOI BTOPOro nopsiaka Tounoctr (12) maxommm(13):
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Hasee uctionbsys (9) Boraucisiem ocrasbibie Uy, [Ipu srom y3mosbie dbyHkimuu
cn=0wun=N MOryT OBITH ONIPEIENEHbI U3 TPAHUYHBIX ycaosuii (14).
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1 Boruncienst 1o dopmynam (15).
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[Tepexon ¢ TpOMEXKYTOIHOTO CJI0sT HA, j+ 1 TPOUCXOAUT AaHAIOTUIHO, KpOMe (DOPMYIIb
F u oxmHoro rpaHmYHOrO yC/I0BHS.
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Jannas HespHas cxema umeer Toanoctb O(72 + |h|?) u GesyciosHO ycroiiuusa.
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Figure 2: T=0, dt=0.01
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Figure 3: T=0.2, dt=0.01
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Figure 4: T=0.5, dt=0.01
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Figure 5: T=1, dt=0.01



Figure 6: T=2, dt=0.01
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Figure 7: T=20, dt=0.01
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Figure 9: T=5, dt=0.01
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Figure 10: T=5, dt=0.001



