03053 fx)oso'bolaaogol) bol&ammbob
mbomol)ol) bobagavcuﬂm -3503361)0(“)3(3)0

ogzom 6"’6‘)3‘)

5033360;1\);201)&63@-3;20, 1)53.)0)60.)50 o
3.)630.)(30‘3;2—1)]&30(*)60050 Lj:]aai')o 1)(336'/)'3;?0
60631)01) o. 333‘301) 2).)5(3)0');:236360]).)0)301)

05.13.18 B 8\)0733\)(50&‘360 3('){\\)3{:063601) meéOUQO LO%UJsQJ(’)O)
60(31)30070 33mm(g32)0, 3(4)(")6608\)0)\) ‘3(")33(235[)32)0

(Bo%o&o—aomaaoc‘)odoh 3365036360000 &\)BQOQ\)C’)OL
1)0338603601 bocobbol 3mbo$m336;‘\vo@ v\)éé)m;ge)agogo

;Qol):]é(“).)(joo

1)033(35036?) BJQ33Q3°EJQJZ’°’
(30%0&0—3000330(3)0&01) HJGEOJﬁabomo Qmj(e)mﬁo,
360’)0331)0’760 SZ);]H‘)Q ﬁmbaao
(B()th&o—aomaao(ﬂ)o&ob 33060363600).) Qmj@mén,
3(‘):*1(331)(*)0'/10 maanﬁ BOQ;)BOsO

mdomobo — 2006



?35030@0 ............................................................. 4

cnoso

8 1.
89,

§ 3.

§ 4.
8 5.
§ 6.

0);)80

§ 1.
g 2.
§ 3.

0)\)30

§ 1.

00 JEGEOEEOBD .ot 19
08030801 0QObB5 -+ttt 19
0. 333790 206 gboms bobjdel m3GapmEeb
SDA GO OTIROIBOT s o et e = o e+ e £ s 15 1 s 5 o s 22
03G0mEmmo 3aobidbo bhyomdasko sdezobob
0809b5bbBObOMFOL L 26
)g30bgd730 Bydo)30b 3gGomEmo Smeobmdgbobomgob ... ... ... 35
03B 0mErmo Jjabibide J063m0 o dgme Gogob
focdergdmgdol gbododobo bbgomdasbo sbommydobomgob .. .. ... 43
Pged550 bobyaGommebEytme bijdeb 3Ggbogmbob Bgbobd .. .. 48
I1. bodgmeogme, Feobosko bobizeommob6&itmme bigdo

bggEgme 306l 3obihmmIdidobomgel asbragBome

©33GohmE0m (robodoyne Fgdmb3go) .ot 60
080530601 (b5 - .+ w e 61
)er5g8o dpGomedob gbobgd L. 62
gerEgdgdo 3Egbomedob Fgbobgd L. 66
1. oghyyGogenm-bbgomdosbo o 3560530mm-bbgomdosbo

33320 byySyme goGbeb a. ggyeb

3B ™md180boma0b L. 68
oty gEoe7me dgmemo byg@nmo 4o6bob 0. 3930l a4 obHmmgdomns
bobijdobomzol aobmigBomo m3gGoeGom ... 69



o 3:]&"3‘)1) 606@(‘7;:2363601)‘)0)301) (])(")o(ﬁ)o&o) ......................... To
§ 3- 30600(30“3@—1)530(*)60050 1):]33\) 1)({336:]@0 2)‘)61)01)

2)\)6(‘3)(‘);:2363601)00)301) (QOEOBO&‘U&O ‘HJHmBSJSO) ..................... 77

§ 4. 6001)30(7)0 6\)033QJE)01) \)BOQO%O ................................... 89
2).)30)335363;;)0 Qo(“)aﬁo(ﬂ)ﬂﬁo ....................................... 98
O OTSTEY PB4 i B S s 1 R G S5 s BP0 B 5 5 s 106



‘331).)3.);20

19630 9Gob (bemdormo, God 36 19F0 GoGPmy aodmoybids bbgogabbzs
geodob 206 bmmo Bodob bbimmgde, objmo bodysbbmdordosto Lbygmgde, G-
3o beodgdo GG gBmo 3o6bemgdob dobimgon yo(zomber 350G ©oBGRI
oF0ob Pymoegdon, bfmeige Jb mzobgs sEbdemsr 3ubbobma@agb o8 Bodob
0633090 bbygmgdob ©103emGdobrm-rododne dmamds@gmdsb.

6oFEerdo ghado bggmme aoGbob 0. 373m0b gobmemgddobsngeb (ob. [1]) bo-
b13600000b 3G mo, Bbgombosko 0o 3oGBasorm-bbgsmbosko bijdydob oxbsb
oo 393 33r730b. doFamonony 3obbormmons oboda@o Idmbaize. asbbor-
mos 55337 byotesmyEo dmbzgzs 03 mzombobGobon, Gmd Emone (3e000b
3030600 903G Hebo(00b Fygaom @obsdomEo gdmbagze moogzebyds bgpo-
50 Bfebgiaaty gesgary momo 985y,

0. 333735 356bms mgeEoob (ob. [2]-[5]) oBbgdoco 3obbbzeggbs bbgs shome-
30750 0 gmEagbobogob bobosmmuyde Fpdrge maobibydon:

1) FeabobPeacserdol gobemmbydo F10obbdgbreaos bobobmaGem JoGmdibosb,
396bb3033500 gemobo yEobog ob;

2) o- 3339°b SgyEeydeb dymergo ForiBeomagbb &gagmoigm IGegbb;

3) aomomgormpdob 3e3ebibigdol d0doGm FobobfoGmbob gobEmmbidob
bYEIHnEe sbmeb oGob @ orembob d6ymo ogmEecb ymsbey@ 3okl
036 '

0. 313796 G3R7306330b Fjnmmo o 3Ebms MgemGos FoGdopbon ofbs aode-
4B e bl o 30Ebms MmImEe0b dogmo Gogo vdezobideb godmy-
373050 190 Go(3bz000 3om3mobsm3ob. 63 BodoGumedon d60d36gmmagobo Famo-
0 3gogyebyb o30gddor 0. gergeo [6], - gmybosbo [7]; [8], 3. aerymesges



. dgmbocgos [13], [14], 3. grgbitye [15], o- beomyeio, 3. deoppBobbo [16], . Jeodoyes-
%0300 [17], 3. Jygbygo [18], 0. Gbomooo [19], 3. Bogorzs [20], o. berds [21].

0. 3337°b GReGbeb djmmmo JyEmbeds badydbo gubigogdob 3oTmob g
Gog-2199bE0b 3F 3600w 7. . 406bob bobob sermEigoboryob dobigzom. me-
oegebommbol 3oGmbob Fgrgaom 3odmob yegnoiogbygbeb dodoGm doomde
FerbobFereerdol eriaobbedory oo aobemmdems bemo bobipds (bobepomme
(3320020 bobJob) wbymo mo odEgze ao@bydobomaeb. bs3Emns dngmo by
Goo ogdeabo aoGbgdobe o goBgabeb 0. 33meb m3gEmGob Fqbfogmob:
- aeEgbosko [22], [23], . aeGmybaske, 3. 30rm0T3090, 3. og0med0me
[24], 3 o3orz0930m0, 3. o30m0Tgomo [25], 0. 3oBogdody [26], 0. beuds [27],
b+ xooobo, @ BotyGoTz0m0, b. botodyyoT30mo, 3. 3gbroraobmo [28]. bobGmmo
Bosbeergbobongolb 0. 3730k gobihembgdob beyomo sdmboblbbe obepGmdn.
20 GoGgotebs 9 beygErgemo 5o@bdeb JdnbzzeTo sy dmme oy 0. bedsh [29],
[30], 3- geByob, o bgemgbob [31], 3. graabmod [32], . dgmboaosh [33] Feemdy-
330, 3. ooobob [34] IGedoBo Fgbfogmormos Bbgomabbas bobobe@m sdemzobbo
fodobgomgdrmo 3G0bdrmo aoebibob Fydebgodo.

3950 96G0b (3bmdorzo, God 0. 373m0b 03B Jormo demggrmob 3obmmBibob
byEJtyE 0deg30 030b boBnomgdeb, Gmd bobobmaGem sdmiebideb jafhnce
53erbbbobomgob (56bo 310G b0 amm3 bobrmzEosko d6Pymo oGyyb0b Fjdoby
3980) Fodogygdoo ofbgb godeygbgdnme (berdormo JoGmmmo doogdopom@o by
0l 3076 19033037070 3ed3mIbyGe (33romeb gbi300ms PgEoob dyme-
rogbo. dpedambs oEbgborom o(3mbe, G obJa@beb ool babmoto
5Eoper300. 93 Fgdorbyg3080 SbormabrEe djmmmibe oo JgIdhIGee o
30300436750 bbzomabbzs Go(zbzomo djommdo.

0. 33379b 39Gbws 0gmG00b xobhmmybgdobomzel Gogbzome wdmbbbob op-
a@F00djdob o3350bo o 30d03mz0b @zombabEobom oGbybomo 60d3bmmbo



3G gg0 0gemG00b 3moboymE 4 obEmmgdidmaeb.

fFodomybor 6o36eddo, mobodo o Fjdnbzizobomiob, beiEnmo 3o@bob
0. 333700 3obthergbgBeb mabyEgBobozes bggde mEmome (3momob dodoe.
Bogdzo boby3GommobyGanmme bigde FobBey fhoros, Gmam(; @3x@otyo
gm0 bbgomboobo bigdo Fgbodadeb grbzombory@ bog@yyddo. o8 bigdoboogob
sberzor0 derobodibob dymemmgon (ob. [35]-[38]) doomybs obimo sdGome)-
0 Fg30b3330, boorgobogy 393edgaboigmbl Ay Gommbs o doobmegdoce vder
bobbbob 35bommdo byt sdebobbbobo 6 361303 4mobiddo.

ro0bgE(300 Fgagde bodo mogoboaob.

30639 5330 a0bobomgds mobodo o Fydwbyjzobomaeb, bayEnmo ao6bob
29612 gbobom30b Fobooko boddeasbo bob3Eommob @ gemo bljdob dra Goge-
35 100 3EgdoRObS.

30637 3oGop@ogdo doggdnmoo odeebob @obds. pobbormmos bgyEnmo
2o6bob Febobferedob aobtyermgbbe obodom@o Fpdabygzobogeb, o. g94mob
0gerG00b Jobggom, brmegobo doshemegbs (ob. [1]):

0%u
o
booy Qr = Q% J0,T[, Q=] -1,1[x] - 1,1],

+ Au = f(z,y,t), (z,9,t) € Qr, (1)

A:—JOX
2(1—0)&_2+ 2 1 0 3 20 9
1-20 022 ay? © 1—20 820y *1-20 oz
o 1 & az+2(1 o) 32 5  3-20 0
1—20 0zdy dz2 " 1-20 9y? e 12 By ’
320 0 32aa 82+82 g2 !
“1-20 0z 125 dy Ox? 120

QOF)OBQJL Jﬁm&‘:}oﬁm:}ogo bohoqbggtv/)m

w(@,y,t)|,0 =0, 0Q:|z|=y| =1, (2)



U(Iyyao) :900(2373/)7 U;(iﬁ»yyo) :(pl(zvy)a (3)
-?mﬁmbabom. 1).)@\)8

f=Unfufs), wo=(vo1, 0 90) ", ©1= (o101, 013)"

GEmbaQo -3%’333(3)0 3:]:](9)0'16—%-36:]003600, u = (Ul,UQ,’U,g)T - Lodabgn 39Jee6-
03000 9faatse Qr-3o, Gedymbor odzb 9Fu300 sy Uy, Usy, Ur, Uyy, U o
Ut v\)c’/)amaa):]c;)abo QT—'HO, €= 2R71h, h - 6061)01) Bol‘)ggoﬁhobjao, R 1)(336?‘»1)
ﬁo;go‘al)o, G~ 3‘:]01)0)601) &"’J‘BOGOJE(B)W E— 036601) amy\OUQO, gy = E/2 (1+O')

(1)7(3) oamGoEoB 5dmbobbbb 333360) ‘333(9360 Eokggéo@@ob&‘éa(ﬂ)nmo Lj:]anl)

Upy1 — 2Up + U1 4oa M +rug +ug-1
T2 24 v
= f(z,y,%), k=1,...,n—1, (4)

LOQOG T = T/TL (n > 1 o60b Eo@nﬁoQgﬁo 0/)0(31)30), tr = k7, v :,é —2.
u(z,y,t) %nh(ﬂ)o 53mboblbbol doobmemgdoon 3b033bgmmdo T = 1} VJ@(?)QQBQ

30(3Bopgabm Uk (.’12, y)-l).

oaéoaoQ, (1)7(3) oam(jogol) 5debbbo Qﬁmoh 439 b"fX)%J ggoogg\)g"]i’)o (1 +

72

24+ v
HJmtv/)J ‘3‘)6‘)660‘3‘30 Qoa(s)&ogabggoo o3 33&"3\)1) 606(’3)m;:3360m\> Bol)(ﬂ):]gol) mSJ-

A) m336\)(ﬂ)m601) 336635360%3.

t*/vocﬂ)mﬁol) Jmaﬁeo(ﬂ)ongmbo.
ﬁaam(ﬂ)ognqoo BJBQJBO 1)036(33360:
Lz(Q) = 0) 65990 33006000 %03;]?»@ nSUGjGoomo 1)030/183 (30;;3?)36(501) bo-

36G3)5



QO 6(")6300):

((uvv)) = (u17 Ul) I (u2a ’Ug) + (u37 U3)7
1/2

lull = (luall?, + lluzill?, + llusll;,)

bogoy U = (U, U, U3) o v = (V1,2,03) 39J)e&-ambiogbos 3erd3bbity-
o Tl (o) i [ s s b goseigreo Bt s oo Bmeiion
L[] 3ombdyeob bogesydo;

C™(Q) ~ boderogezy Q30 nffgagtre obdzegdebe, Gedymmoeg odze 3fgzote
o33 gbmmabo M Gog o9y Bomzmon (2-3o;

[C™ ()] — Voderogemy u = (u1, ua, us) 33iEymS-gbiaegpobe, 3rddeobbpgboo
(€)oo,

A e3gFsptio 1oBbabmaseb o6y 3obolodds Vgdngabootiog:

D(A) = {u € [CHQ) : ulyy =0}

90000 oj31> {Haana mamﬁ:]&)l).
Lo Bt & 3J do1. A mSJﬁo(B)mén Lnaa(ﬂj)v/)ogqoo D(A) QOEJOQQDJ O do6r-

(’)JZ"Z]QO‘) U(ﬂ)mqmbo
((Au,u)) = ao[(tlazullli F10ywll?)) + (10:u2ll?, + 10yuall? )+

+ (l0cusll?, + 19usl,) |, V€ D(A), (5)

. 2
onoG Qp = min (%, ———*WZI‘_%Q)A
9 Jegael. A mJJﬁoLﬂ)mﬁo QOQJE}OO)O)Q bogl)o%g:;égqoo
2

e

(A, w)) = == (lwall?, + lluall?, + luslly,)- (6)



o e G030 3oy Bohoegdnm 33r93338b boddGoobo bobyzEommobEtymo
bg3g20bomgob (ob. [37]).

Igbody 3oGoaGondo Jompdmos s3GomGmo Iaobidido wobiGyymmo sin-
(39b0b 0derbobbbobom3ob.

03020 93b B33 gmEgdob.

g e &g 3o 2 gofpo t,u € D(A) (A s6ob Al gogotomdo
03009 gmmgbnm e3yEoleoeedn), f(t) € Hy k= 1,...,n -1, v €
] = 2,2[, 3530k (4) bgdobocgzob doGmgdrmos Ipdgae Fjgobiddo:

| Aunl| < CO(HA woll + A5 )| A rai) ) +

S AL, 0<s<1, feDE, g

i=1

1wl < co 1 Fuol + (Zmﬂ)l + ] B (au)) +

1
(1 —s) . r20-s leflll S<s<1 ®)
bogoy Aug = uy — ug, fr = f(-,- t),
2 1 952+ Vi 1/2-5
cy = 5 Vo= 3 €S :21 de( = .
0 \/2_—1/ 0 \/2+—I/ () (2Al/)

odobomgob, €ed dogomme bemmo obgmEdages mobodoy@o odegobob Iy
bobgd, ogGemgbgzes 3ogrrym, 0 Een o3mgde bobeesy (nagemgb dydmbyy-
3530 9b37 oBJogdo(3) . HdG0x0m, Fdgae bodoxos s3GomEnie Fygobididob fo-
2309 306330 90 3goo5y Gogob Foederdrmgdob Fgbobodobo bhgomdoobo vbogm-
aobomgab. Gobmgobory djmaby JoGoaGogdo domgdnmos Fjgobibybo Bydedy
30b 3)EoyeEmo dopabodydobongob (bopegEne gebibs o dmmobedsio-
boogob ol 30agb7me oy Fobo JoGoyGogdo).



ﬁoaob Woﬁamjbggabob '331).)2)0301)0 LBgomboo)En oBonbgboLomBOL
(4) nggohomgoh aoﬁmabﬁr\voo (HJSQJZ)O '33(3011)36360:

Ay, et o B T kg k |

[ 52 < sy 1Al + o [+ s, o)
[ 2 < 1A+ o 2 52+ 00 ”SZHLH (10)
Ay,

”AS H <| ’ASH/QUOH+CO' uo”'+TgHﬁsﬂll, fieD(A%). (11)

LOQ‘)Gk::l)"wn_l: Auk:uk-l-l—uknOSSS%y

~ 1
co(s) = 2+v)

fo=0.

3105 Gogob Foedegbmraob Fgbododobo blbgombosko sbommpobomniob loGas-
drym00 Ipdggae 0eEdo.

® g o633 4 30d300 IbSgmpbmos wiemEde 2-0b JoGmbibe d53ob
(4) bgdoboozob doGmpdnmes Fgdmgae Iggolbybido:

[ = e s 2]

+&(s)r™ Z 1A B | + 117 feall, (12)

i=1

“A 2| < 11wl + HA‘/ZA"“’“ + Z 141, (13)

2

2+ v

A

bogog k=1,...,n—2,0<s<i B =1+



5 =0 o s =1/2, @odth 0313700 0y R Gego30b doge (ob. [37]).

3930y 3060 G580 ol zepgrmes mgeGylye (4) bobyzGormobSitmmo
bjgdob G bogemdob Dgbobgd.

(1)=(3) 53eageho Bygaeaoran Fqano oenggabisns:

d:;gt) + Au(t) = f(t), te0,T), (14)

uw(0) =, u'(0) = ¢, (15)

LOQ\)G Av o&0b A-b E)\)?}oﬁmmabo m3°°"BJUQQJB‘3Q Q\)Qabomo;g g)ol;boqbgs(ﬁngn
39608600 , U L) — bedo, beorme t) — 36mdomo #)cr3-037bJpoqd0o
J0°0 KJ J6 = G 20 3330 BIPIGI
3509363Qm6360m H—Q‘)E; Yo o Y1 Ggmboggn 3:]"](3)(*763600 H—QQE.

gaamggbngoo ‘333‘3360 1)036(33360: 60531).)%Q36mm D(AVI/Q)—'HO 30/)30(8)01 b
8 [[etlly = [AY%)]. Goqomides Jorbasitios Yoadisl, Getumbsy spabdbaam

3°RJ 20300 3G IRE>G °R3 3

Wl—om. ogogm&onﬁog, 2] D(A)-lao 60631)0%Q360300 3630(9)01) ber&dob ||L”2 =
ng”’ 3030;;73?)00 30Q63ﬁ(8)01> 1)036(331), F)maagbo(} 0Q350'3603m W2-oo. om-
350'35(*)0) C([O,T], H)-om 1)03603;33 [O,T] '330@3;{30 -3%’333(3)0 u(t) 33:(‘5(*)&-
%Ugj(joabol)o 360'3353;3(*)63600) H-QQE. C"Z([O,T];H)—Ocn (m = 1) 0Q3607:]—
beron 1)03&\)3;*\')3 [O,T] 'BUOQJQBO m 602)‘)3&3 gom3Qom 3?333(‘_’)0@ Qogﬂﬁ:}ﬁ-
(3060000 33JtmE-grb](30780bo C([O, T], H)—QOB. obommyomEG o 6050306@360
C([0, T); W) o C™([0, T]; W), i = 1, 2.

(14), (15) 2der(30b0b 5dembobbblb 39V b

u(t) € C([0,T]; H) N C([0, T]; W?)

LB-:]EjOool), ('/)MHJQOG odaoﬂmtgogabb (14) 6°E®MQ36°L QO (15) I)QVHOL Jo6m-
E)J?)l). meﬁJHQ ol)gmn 5dmboblbbob ot‘)lﬂbmbobo o Jémoggﬁmmboh BJLOBJQ, G-
oo b0 € W2, 1 € W' s 1(t) € CH0,T H) (5 £(2) € C(0,TEW?)
Qo3@)30836~3;§00, 3o6oqomofg [39]-'30 (01). [39], meﬁ:]ao 1.5, a3- 301).



(H)UQ ngaob, LQQQG A 9303;:30;:300 g—mo:
U — 2up + ug— ~Uk41 + VU + Ug—
k+1 k k—1 +A k+1 k k—1

T2 24v

= fts), (16)
boog b =1,...,n =1, 7 =T/n (n > 1 bopGommGo Gogbgos), i = kT,
v # =2, up o Up doggdnmo 39dHmegdos E)(Z)_Qo[;.

(14), (15) 53eogz0B0b u(t) Buybiho 53emboblbewb dosbramgboo dboBgbgmedarg t =
t FaEomo goiborggber (16) bobpygdob g <odeaboblbb. doobmmgdoco sdobobb-
bob (30m3omgdo 9:3360dbemm Zk-o, 2k = Wty) — Up. doGmadbrymos 33700
0 geEg3gdo (433maob Cl-om ombo¥mmos o boce d1edote).

® g o633 5. 3oz up = @, Un = o+ TP1, P, 1 € V? o

€] —2,2[. 385306

(2) oy u(t) € C*[0,T); H)NC([0, T|; W?) wo f(t) € C([0,T); H), 35306

max (sl + [ 22 4 127220l) = 0, Gogo 756

1<k<n-1
03d0ymggomgdb 33Q;§Jé’l)ob 306mdob A (0 <A< 1) 3083353?);:3000, dodok

(vl + [ 22

(c) oy u(t) € C¥([0,T]; H)NC([0, T, W'2) o f(t) € CY([0,T); H), 35306
179 Az A%y

1<k<n I(HA / Tk :

(d) o7 IbEmmgdnmon () 3bfob JoGedbybo wo f'(t) mo u”(t) gbis0mde

(2 o2

Zk+1||) <o, k=1,,...n—1

= H <t Ilﬁzk+1”) —0 ﬁm@o T —0;

‘+||Azk+1||> <ar, k=1,...,n—1L

» g o6 g3 6. 30300 Uy = Yo, P01 € WZ, Uy = (,00-1-7'(,014—%2-(,02,
w2 = f(0) — Apo, w1, Apg, F(0) € W2 o v €] —2,2[. 35306



e N Lo a 7 N

o f/(t) g9bJeg80 0 3d0ymg0m 596 33 Gob 3o&Emd8b A (0 <Aa< 1) doB3-

BJéQnm, dodob
Az ~
llzkall + HTkH + 1A || < 7™, k=1,....n— 1

(b) oy u(t) € CH[0, T} H) n C([0, T, W?), f(t) € C*([0,T); H), u™(t)

SJEJBQOO‘), 3\)306

A A?
“A1/2 Zk“ H Zk”<clr“, k=1,...,n-2.

dger 00330 goboborygds bodgiEommo, Febosbo bobyzGommobyEmo bl
b3 e 406bob gobmmgdydebsmzob aobmpBormoe m3gGomeon (robsdo o
333mb3g30)-

3063967 306303 Gog0 de3dnmos wde3obob ©obds. beggEmmo ao6bob 2obpe-
5235000 bobihjdob m3g&opmee A yobeBoros 373mqpbooton:

A=A+ A =
[2(1-0) &* 8_2_52 1 9 g ]
1-20 0z2  Oy? 1—20 0zdy
2 2 _ 2
o 1 9 »#? 201-0) 8 i "

1-20 0zdy oz? 1—2oa—y2
0% 9 5 .

0 2 Y402t
L 0 8x2+0y2 E1—20J
3—20 0]
[V 0 0 _61—20£
3—-20 0
- —p— ], 17
o) 0 0 61—2081/ (17)
3—200 3-20 0
€ — € e 0
| 1 =200z 1-20 09y ]




1)033(560-3@0, Y])mﬁoogo E‘)BJSGQQQOB(Sﬁ@OQO nggo:

-2 » -
Uk+1 U2k+uk 1+Ao Ug41 + VU + Ug—1
T 2+ v

= f(z,y,t%), k=1,2,...,n—1, (18)

+ Ajup =

LQQ\)G T = T/TL (TL > 1 o650l Eo(ﬂ)oﬁoggt‘m 6001‘)30), ty = kr, v #£ —2.
u(m,y,t) %Uh(ﬂ)n 5dmbobbbol aooBQmabnm 360'3353me0@ th— tg VJ&@)OQ‘HO

BOBBOQJ&“’) ’U,k(l‘, y)—l)

oaﬁoaog\), (1)~(3) onG\)EoL 0deblbbo Qémoh 4390 60?@(‘03 Qoo:igogabo ([ +

T2

2+ v
3oEmdoo.

Ay 391G mE0b 6°EL°%Q36°L 5657 2)\)50306(8)360 gaagabﬁooéoQ:

D(Ay) = {u € [CAQP : uly, = o}.

g © J do . 07 ’LLO('7 ) QO Ul(', ) ngémﬁ—%ggjen:]bo J&Umggoog ZO m3J-
ﬁotﬂ)mﬁoh 6061)\)1);33601) 0631), BMQM f(, o ti) 33:](8)(')&—(335;1(30360 &3011\)0/)\)(8)00)
%,03700000 o V E] -2, 2[, 35dob (18) hjaao'bomgo]o 3060)36-3Qo.) 933720 3-
GomEmmo '33(301)36360:

ekeall < aioa[(co + re)uoll + (e + 70) %H*
+72ak [l (ORI |} : (19)

HAukH§(1+tkak_1)[(c+75c)uﬁg uol| + co H ?||+
+T(y0c0+fsc)HZg/2¥”+T;”f(.7.,ti)”}, (20)



noov i | P Z I 9 b2

A
el '!A‘”A“"H of =0+

k

+7 Y il £, 8], (21)

i=1
boos b =1,2,...,n—1, Aug = w1 —ug, ¢, co, C1 0o Vg 0303350 00370
&o(3 fobo mo33o, ar = exp(ecty).
35body JoGoy@ogdo ol oagbmos BjeEgdgde JEdomembob Fqbobgd.
Fgderz0me0 93609360

zi(z,y) = u(z,y, t) —w(z,y), k=1,2,...,n.

® g o & g3 8 gofpe U = P, U1 = Yo+ TP, Yo, o1 € WE,
€]—2,2[. 25306

o) 07 (1)~(3) 03(")6\)501) 0dmboblbbo
u(': '7t) € 02([0’TL H) N C([O!T]7 WOZ) Qo f() 5 t) € C([OvT]: H)7

d5dob

max (,

1<k<n

E)) o) f(7 -,t) € Cl([O,T],H), dodob

zZ,
= )—)0, G0 7 —0;

Igrl?gg(—l (|]zk+1|l + “ “ + ” 1/2zk+1“) =0, Gogo T 0;

a) oy (1) € CY0,T}H) wo u(--t) € C3[0,T];H) n
C([0,T); W), 85306

\max (Il + |22+ 1322 ]) < .



2
T ~ ~
uL= o+ 71+ o (f(z,y,0) — (Ao + Ar0)),
P15 AOWO: EI‘PO; f(a 70) S W027 f(u)t) = CZ([OyTLH) o V e] - 212[
35906
o) o (1)=(3) odergobob  odmbobbbo u(-,-t) € CY[0,T];H) N
C([0,T); W), 35906

max ||zx] < et

1<k<n
2) o ul-,-,t) € CH([0,T); H) N C*([0, T]; Wg) N C([0, T]; W§), 85306
Az ~
Jmax (|52 + 1A ) < ear

331)033 mograo g)oﬁobomabo oth (3070, o(ﬂ)géoeo:]g-u)gombooﬁo Qo 30600—
o. 33‘3'3010 606®Mngomo 1)01)(53301)003301) 6OBQJBQQQ mSJﬁo(f)mtv/mm.
6053050Qmm 1)(336«3;20 6061)01) o. 33&301) 605(8)("(:332")0)‘) 1)01)(“)330:

(AO -+ Al)u(z,y) = f(z,y), (:c,y) G] - 1’ 1[ X ] - 17 1[’ (22)

Qo0brgb 60330603060 bobobmzem doeHmdom, bogogy Ay Qo Ay 29bobo%b-

ém&méo BE(")&OQOO AO \)l()()l) 1)033(8)60‘3‘20 Q\) Q\)QJ&QU)OQ 6\)61)\)%Q36"3[120

m«}:]ﬁo(")mﬁo, BQO Al m.}:]t'/)o(ﬂ)mtd)o hoBJ@ﬁoﬂQno.
(22) 605©MQ3601> GQBSQOQ 30})0Qo3m 605®MQ350L:
(Ado+ Au=f, feH, (23)
bocgo@ Z() o60b A MJJﬁo(ﬂ)méob 2)‘)(3‘)60)”3&‘) mgomgaﬂgqabgq mSJéo@)méoB-

097, b 1'4“1 060l Aq-0b Boygthzo-
3.)60)3&3@00 BJBQJ&O meﬁJao.

16



