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BUP YJTUOBJIU ®A30/JIA Y3IAPYBUAH KOD®OUIIMEHTJIA
CUMMETPUK T-T'HITEPBOJIMK CUCTEMAJIAPHHU COHJIM EYHUII
AJIT'OPUTMH

Aunomayus. B omoti cmamve uccredosama cmewianHHas 3aoada Ol
CUMMEMPUYECKUX t-eUnepOOoIUYecKUx Cucmem ¢ nepemesHbiMU KO3 duyueHmamu.
B neu obocnoeana cxema KOHEYHbIX I1eMEHMO8 & CaAyuae PAGHOMEPHOU CEeMmKU.
Paspabomana npoepamma pacuema yucienno2o peuletus.

Knroueswvie cnosa: memoo xoneunwvix dJIeMERMO8, AjcOPpUMM,CMEULAHHAA 3a0aqa,
eunep60ﬂuqea<aﬂ cucmema, bazucHovle d)yHKZ/ﬂ/tu, HeABHO-pA3HOCMHAA cxema.
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Abstract.In this paper we consider the mixed problem for symmetric
t-hyperbolic systems with variable coefficients. For the mixed problem we study
the question justification scheme of finite elements in the case of a uniform grid.
The results of numerical calculation of the model problem are given.
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basic functions, implicit difference scheme.

1. MacajaHMHI KyAHJIUIINA:

G={(t,x):1€(0,7),x € Q} coxama
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AGe) 1 B T+ e = F(xa)
ot ox

(1)
CUMMETPUK t-TMUIIEepOOTNK CUCTEMaHU
R (Nu(t,,1)=g, (Z‘)
R, (u(l5,1) = 2, (¢) @
yerapaBui MapTJIapHy Ba (=0 1a
u(x,0) = w(x) , xeQ (3)

OONUTAHFUY IMIAPTHU KAHOATIAHTUPYBYM U  BEKTOP-QYHKIMSHU TOMUII Tajad
kuwiuHran OyncuH. (1)-(3) Macamacu cUMMETpUK t-THIEpOOJIMK CHCTEMa YYYH
KyWunTaH apanam Macana ae6 nommananu ([1]).

By epma Q=((,,(,), 4 cuMMeTpUK MycOaT aHHKJIaHIaH MaTpHIa, B
CUMMETpUK Marpuna, C wuxTtuépuil Marpuna, R.R,-Moc TYFpuOypyakiu
y3rapyBuaH MaTpuua, g£.£..Y¥ —Oepwirad BeKTop ¢yHkuusmap . 4.5.C - MxM
yayamMiiid XakKuKuW y3rapyBuaH Matpuuaiap , -/ 3pkiu y3rapyBumiiap,
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e = — | R Y.l ra OOFIMK HOBMAIyM BEKTOp (YHKIIMS,

e ]

Y.l Ta OOFJIMK OepuiiraH BEKTOpP (PYyHKIHSI.

2. TaBcusi 3 THJIAAUTAH YCYJ Ba YHUHI TYPFYHJIMTH.
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X X " -
. (x) _ <}' I - X = (X,\-'—l > XA ),

(O X & (Xj\'—l > X ne )

dbyHKIUsIHA onaauran 6yiacak (1) cucrema yuyH

Aln+lL(]?n+l + B[n+1§(]zn+l + C{nHL(][nJrl —r. En+l + A[VHILIJFH 5
i=1.N, -1 ()

allupManu cxemajaap CUCTEMACHHU OJIAMU3.

By epaa Ul =u(x,t,), F' = F(x,,t,) BEKTOP byHKIUSUITapHUHT
Al =A(x,t,), Bl =B(x.t,), C! =C(x,.t,) MATpUIIATAPHUHAT  aNIPOKCUMAIMACH  Ba
KyHUJaru CUHKUII, YpTa, akupMaiu onepaTopiap KUPUTUIITAH:

+1 n o __ n
4 Ui _UH—I

h 2. h
L= + _h+
6!// 3 6V/

YH3UKJIN TEHIJIaMajiap CUCTEMACH €MUK OYIIUIIM yIyH
x="0 na

Rl (trr+] )UO (ti)'+] ) = g] (ZH+1 )

(6)
x=10, nma
R2 (tn+1 )UN'\ (t;7+1 ) = g2 (ln+l )

yerapaBuul mapTiap
U,(0)=¥(x,) i=0,N, (7)

OomutanFuy mapt , ¥={, Ba r¥=/ ma #(x.!) BeKTOp QYHKIUSHUHT YerapaBuil mapT
KyHuIMaraH KOMIOHEHTajapu ydyH (1)- CHCTEMaHHWHT yiapra MOC KeIyBYH
TEHTJIaMaNapu amnmnpokcumanus KwinHaau. Llysamail kunub® €Mk 4Yu3uKIn
TEHIJIaMajap CUCTeMAacH XOCHI KWIMHAAW. by UM3UKIIN TeHr1aManap CUCTEMacHHU
["aycc ycynu 6unan euuin Makcaara MyBouKpok[S].

CoHNlM  anMpOKCHUMAIIMOH CXEMaMU3HHMHT TYPrYHJIHTHHU HUCOOTIAIl KyJai
Oymumu ydyyH A4 MaTpullaHu OWpiuK MaTpuua ae0 XucobiaiMui.Q CcoxaHu
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YeKJIM,MYKH YMyMHUH HyKTajlapra osra OyiaMmaraH »sjeMeHTIapra(kecMaiapra)
Q- UK

KO

O6ynamu3 .OneMeHTHU(KecMaHu) K xapdu Ounan oenrunaiimus.yY xonaa

T
[0.7] xecmanm N 6Ymakra 6ynamus. 4 =7 K (k=0...N)).t =

!

Connu AIlIIIPpOKCUMAIIMOH CXCMAMU3HUHI' TYPI'YHINTHHA ncooTam

yuyH (1)-(3) apanaim macania sirOHa €4UMra sra Ba KyrWujaru mapriap

(Du,ut) v, = (Bu,u) _, —(Bu,u) _, =20 (8)
ES aB
C+C - 20
o ©)

Oaxxapwiianu ne6 dapa3 kunamus. by epaa D=nB, 1 Q coxara OUpJIUK TAIIKU
HOpMaJI,

| GUpPIIMK MaTpHULa.
Teopema.

AxunnamryBun edum ¥, € £,(K) K nga Oup KHAMaTid aHUKJIaHTaH Ba
KyWHIard TEHT CU3JIUK YPUHIN

v, (t,x) ; <e’ 2, (0, x) ; + (T + (e —DHF

(10)

2
by epna Hopma ¥ o = gf}” U F=max F(4,x)

t=[0,71]

Yy Teopema amnmpoKCHUMAIMOH OIIKOpMac cxeMamMu3HUHT (8) Ba (9)
maptiap Oakapwiranja TypFyH SKaHJIUTUHU KypcaTau.

Yumby anroputm acocuna, Delphi-7 pactypnam Tuianaa, cxema
TypFYHJIUTUHU eTapiu 1mapmiapu Oynran (8) Ba (9) mwapTiapHu TEKIUpUO
mapmiap OaxkapuiamaraH XoJiarna OaKapuiMaraHjiurd XakuJa MabIyMOT
Ooepanuran Ba (1)-(3) MacamaHu COHJIM €YUMUHHM Oepaauras, GoigaraHumra
KyJail, untepdercau aacTyp sipaTuira.

3. JMactyp épaamuaa OJJMHIaH HATUKAJIAP.

1-macaJa.

far N IS ¥ - =
- —r T i, = 37 — x — X
o e

5] & -
{(/”‘ + (5 — x) (/,:{‘ + i, = (5 —xW2x +F)+7" + 2
r (e o
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Arap coxa Q=1{x:0<x <2} 6y1u16

yerapaBui mapT

x=0 ma

t>0 yayn OyHall apajail MacalaHUHT aHUK €YUMU
= x(t+x),u, =2 —x+1°
oymasu.

Texmmpu6d KypuIn KHiftH dMac Oepriirad apaail Macajiaaa TeopemMa
mapTiapu Oa)kapuiiajiu.

[Tactoaru >xagBanga “ o — J “ " gHopmanma, ' Oyimua Oymakmap conu N.=10 pa

N, =20 6ynranna, BakT Oyinua O6ynmakimap conu N, xap xwi Oynranga, (=10 maru
aHUK €4MM OMJIaH YEKIIM DIIEMEHTIAP yCYIH OPKaIM OJMHIaH ed4uM (Gapkd @ — v
KaHai 0ynranu kenTupwirad. by epaa v ueknu snementnap ycynm opkanu onvHraH equm .

N, N, =10 N, =20
50 6.3151753 6.3113112

100 0.4037771 0.4057528

200 0.2001872 0.2017784

400 0.7890118 0.7864681

800 0.3964902 0.3934927
1600 0.0366795 0.0249919
3200 0.0321308 0.0135450
6400 0.0609874 0.0503640
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12800 0.0429027 0.0265836
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