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3565800 3563 MEgdolm30L Lsfigol LabsBEzMmM Sdm3sbols
305bMgd000 53mbLBOL  MmMbBIGOosbOo Ldgdol gobargBols
3eamMH0m30 s MHOEHZ000 MYSEODIEOS

Q3300 FIW TP, 13°09M069 >
Lodo®mzgamb @gdbozm®o vbogg®lo@dg@o

MyBowdy

296borm@os 9998MmmGdIms SWAMMOmMT0  35M90MEMHO  obEMEgdolmzol Lafigol
LoLOBEZO™ 533560l B0SHEMGBOMO sTMBLBOL MMbIG06O gdolomzol. MmmbIMmosbo idgds
509356905 Lo MmOIH06 bdgdsbg. 58 mOIM0sbo Udgdgdol sdmbsblbms 3mddobsgo0m
d000gds Lofigobo 58MmEsbol s8MbsbLBO. ym3z9wo MEIM06o dgdol sdmMbsbLBO sdxmdILdL
bMdowgdsl 9gOHmMO GoFom. LEdMEMM 58MbsbLBO  0BsMBMBYBL Lsfiyolbo MmmbIMosbo lidgdol
LOBMBEIL. WIS SEIYMHOMTOL MHO(EL30MO MHYoE0DIEOOL T)EYRJdO.

1533563m BoEYzgdo: 35M0MEWMO  2obBHMEgds. LOLEBOZOHM  0m396s. Lbgomdosbo
BobggMool 3m9E o bdgds. 8908MmmMdIMS SaMmMOmT0. HOEb30M0 MYs0BI3E0s.

1. dglsgsewo

36MgdBo3o sdmEsbgdol ImEgEomgdol d9wgao® d00gdEo OxYMIBE0S MO
296@™Mgdg00L  Lofiyol  Lobohrg®m  s3m3sbgools dglfogwrs s  godm3zzwrgzs  dgodergds
Boomzoeoml  olimengdms dbmermE 0dol 3989y, MHm©bsg 90bodbwo  sTm3obs
50mblboos s Bowgdmos dobo Goabzomo s8mbsblbo. ggmewmEom®o  s8mEsbgdol
305bwmqd0mo  sdMbLBOL  5eMMHOMTGIOL 930ds o 98M33Eg30 IbboEIMos ISz
Lobgeddegsbgarmbs 0w dmbmyMeggogddo. dsm dmmob olgm 3sMys© 3bmdor  foabgddo,
MHMYMMGI0(359, FoRIC0MO®, 3M1I6M30 s M0sd9630, JoMB30, HObET09M0 s ImGEHMbo,
LoBoML30, 06963m o Ubg. [1-5].

§om3magbowo Bsdmmdo gdmgbgds LogMmEom 9MMYBDMB0Yd0BO  3sGHEdMEIMHO
23963 Mgdgdolomgl  bofygob-LoloBwgzmm  s8mEsbgdol  dosbermgdoo  sdmblbsl  [6,7]
6596m090d0  90mm935H90Mwo  FgomEom s v IgMmEom  Jogdwo  Hobzomo
39093900L  9b5¢roBL.  Fgbsdsdolbo  sErymGomTo  HJowobgdeos MatLab  gotmgdmdo,
90yg3560¢05 MH0Eb3000 Q5mMZgdol 9ggagdo.

2. 939309160 336GMEgdOLIMZOL SEaMOH0mTOL FmOHTIME0MmIDS S
390l 300mdogrgdols Tggslsgds

3903mmadsms  SEaMm®omdol  gsdmyabgoom  [7,8]  bsdMm3gddo,  sdLEH®OIEHWEO
9303099600 29bEMEgdIOLIM30L  65bg3MOEEOLIMYEH™MWO SMOEbo©o MMbAMOsBO bdqds
0594356000 MmOHIN0sb Lggdgdbyg. 53 MOIM0B0 1dgdgdol sdmbsbLBYdOL 3MTBOBsEGO0m 0dgds
Lofigobo  sdmEsbol  dosbermgdomo  s8mbsblbo.  ©IdBHI0EIOME0s MgMEYds  STMbsbLbOL
30030900l dgLobgd. Imzerg dm30y356mm [7] b5dM®Ado Bsdmyse0dgdvIEo MgMMOwEo

99@ga000-
29630boMmon 99900920 93MWE0IM0 sdmEsbs
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%+ Aut)= (1), teloT] (1)

u(0)=u,, (2)
Loog A 3300039090990, OIIIOMIE FoblsbMZOWmo M3gs@meos H Loghsgdo,
D(A) 99bLs%egmol stom; f(t) — 96939390 ©OogBIOHIBE0MYO Fbdsoss, 8608369-
@emdgdom H boghEowsh; U, — dmggdmewo 3gddmeos H Log®sosh; u(t) — vebmdo
36 30090.
999mgoomm [0, T] Ugadgbedy dswg t, =kt , k=01,...,n, Bdoxom t =T/n.
30L5M50M0 300390 FoMmBMGdOL 53O MJLoTogoom (0b.dsy., [9])
i@ _%u(tk)—?u(tk_l)+gu(tk_2)—%u(tk_3)
dt t

=ty

+t°R (t,u), R(t,u)eH.

05806 (1) 4963 megds t =1, HgdGHowdo 890degds Fomdmzsyobmm d9dpgao Lobom

11 3 1
6 u(t,) —3u(t,,) + 2 u(t,_,) - 3 u(t, s)
t
3509359Omm (3) 2obGHMmergds 99990 bobom

u(tk) - u(tkfl)
t

t(u(tk) —2u(t, )+ U(tk-z)j 4
2 t?

t:[u(tk) — Su(tk—l) + 3u(tk,2) — u(tH)

+Aut, )= f(t)-t°R (t,u), k=3...n. 3)

+Au(t, )+

- g (4)
. = j f(t,) -t °R.(t ,u).

0009990 (4) bobEgdosb, G90%MMYdMS S¢EIMOOMIOL 4dmygbgdoom (ob. dsy. [7])
99300005 b53hgMO ™o J9000980 296GHMMGdsmS LobEQTs:

© _ O

U —Ua AU® = f,, u® =u,, k=1,...,n, ®)
W _ o 240

St agp= 28N k=2, ©)
(2 (2 2,.(1) 3 (0)

YU —Ua o ay@ = LLe] “;*2 J18uG u§’3, k=3,...,n, )

2t 3t
boog f, = f(t,) , AU = U = Uy
398mg00mm 89990 50bodzbs: v, =u® +tu® +t @, k=3,...,n. 8)

259m353bsmm  V, 39J&HMmM0  (1)-(2) 59mEsbol Bosbemadoom s3mbsblbs FoMEHowdo
t=t, (u(t)=~v) .

d9603365: bdgds (6) -8o LobBIOGHM  39dGH™MO Ul(l) 99230005 3530300  BHMEMO0ED
v, = Ul(o) +t ul(l) , baog u{o) b 299m3m3om (5) bY9B0EsB, bawwm V, —séol U() dosbemgdomo
8608369@mds Ot *) Lobrybdom. Boemyom®sm, bsbEsHE® ggddmeo UL 8godmgds asbabsb-
©360M0 BHNEWMdoEH V, = uéo) +t Uél) +t zuf) , LdQs ugo) o Uél) 96093690 mdgd0 800mgds Bglods-
3oL bg989d06 (5), (6), bmwm V, 560l U(t,) dosbemgdoomo 3608369emmds Ot 3) LoBMLEGHO.

5300 593b 999099 MJME9ASL [7].
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0gmMgds. 30094300 A 0320008990¢m9829em0  ©@IB0S©  §obUs GO
39030 H  30¢m89(5H0b bogepgdo s (1)~(2) sdmpsbol s0mbsblibo bsz0560bs gerenz0

B9bgp055. 95006, 7y ||u(t,)-v, ||=0t °), k=12, s@Q80e0 353l G9Rslgdslb
[lut,)-v, |l=0t( %), k=3,..., n. 9)

3. 5¢aMMHomdol BmGIMoMgds LogME300 JHMPBBMIoEwgd0sbo
3565300 456G MEgd0lL Lafgol-LslaBrgmm sdmEsbol Gogbgzomo

59mblibolsmgols
39630boMmo 990¢ga0 9m3565
% = a,(x.) azgif't) +a(x, )6u(gx D¢ xuet)+ Foot), (xt) e [abixo.T], (10)
u(x,0) =j (x), (11)
u(at) =a,(t), u(bt)=a,(t) (12)

L33 8y(X,1) >Ny >0, Co(X,1)>0 s a,(xt),a (x1),c,(Xt), f(xt),] (x),a,),a,(t)-
9693000 B6JE09d00  s30L0  SMYMII6HIOOL  FodsGm, U(X,t)— MEbmdo  gmbJzoss.
039olbAgds, HM G0 Fgmsbbdgdemdol 3o6Hmds a,(0)=j (a), a,(0)=j (b).
(5)—(8) 9¢MMOmMToL 459mYygbgdom 33mvyemdm  (10)-(12) s8mEsbol  dosbermgdom
500bBsbLBL.
(5)—(7) -6, (10) g96&mEgdolbmzol dog0w0gdm, GgLsdsdolso, 99dwgy LolEgasl:

u” ()~ (X) _ ag(x)dzuf)(x) duk (X)

. o U () + fu®,  k=1,.,n, (13)

val(x)

(1) (1) (1)
U (X) t U (X) ao (X) d uk (X) 31 (X) duk (X)
el (9uf? (9 - 400 Zuf)z(x“”@ LIV P (14
U2 () —uZi(¥) _ ko dU2 (%) duk (x) @
" =% (02 +ay () - G (U (x) (15)
U (%) - 202,09 + U2, (%) _ 1[u&” —3u&+3u§1> u&%) k=3 n
t? 3 t? ST '

baag Uy’ =j (%), a5 () =a,(xt), & () =a(xt), e (¥)=c(xt) fi(¥) = f(t,x).

990mgoomm  [a,b] -bg dsg doxoo h=(b-a)m, x =a+ih, i=01,..,m
2459m30949bmm 9glsdsdobo 3060390 s dgmMg FoMImgdeol s3MmJbodsgos (ob. dsy. [1]) .
d99ao (13)-(15) 656@)(*1@3650)0 Lobgds aoongb 3990099 Lobgl:

U(O (X) - U (X) k(%) uk i+ zukO) + ul(<0|) 1, gk ak(x) |£O|)+1 u|£0|) 1
t h? 2h
cOUO () + f, (GU? =u,, k=1,..,n, i=1,.,m-1, (16)
U(l) (X) - U(l) 1(X) K u|(<13+1 - 2”151? +tUin |k Uﬁﬂ - Uﬁfl K o
= X : - : + X)——————— X)u X) —
" (x) = a; (X) o C (U (%)
©
U (x) = 2ut2(x)+u (X)u(0 =u,, k=2..,n i=1..m-1, (17)
U(z)(x) U(z) 1(X) K uk i1~ Zuk + ulizl) 1, .k ulizi)+l UIE f K I
ST el gl ()t T T gy I ek (u® (x) —
" 3y (X) e a (X) oh G (U (%) (18)
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_ U209 = 2029+ 42 () _1[Ui” 3u3u] k=3..n i=1..m-1,
t 3 t
Boo@ Uy = U (X). (11) s (12) -0l gomgswolfjobgdoom 33sd3L:
u$) =j (%), i=0,...,m
u® =a,(t), ud =a,t), k=0,...n.
39350030bmm xsd0:
v, =u® +tu® +t 2u®?, k=3,...,n. (19)
fobs 3963300  Bodmyseodgdero  mgm®gdol mosbsbdse N, g3sdarg3l  (10)-(12)
50m3960L Bosbanmgdoom 50mBsblbl Ot °) LoBrlEom.
249630bomm, dmEgEe s3mEsbgdbg, MatLab as0gdmdo (10)—(12) s3mEsbolsmgols
(16)—(19) 89953m9gd5m 50Ol HOEL300 MYoE0BOEOsS.
s8eagsbs I U(X, 1) = x(1— X)t*,
3m9806096G90: 8,(X,t) =1, a,(X,t) =0, c,(x,t) =0,
ob@geézomgdo: t €]0,1], xe[0,1],
ddob doxot =h=0,1.
8009d990s 39890 ggagdo: A; =0.0121, A, =0.0016, A, =1.5410e-04
seasbs 2: U(x,t) = £* sinpt,
3098060960980: 8 (X,t) =1, a,(X,t) =0, ¢,(x,t) =0,
0b@gezsmgdo: t €]0,1], xe[0,1],
dsob doxot =h=0,1.
800389905 39890 Bggagdo: A; =0.0943 A, =0.0135, A, =0.0038
sdmgsbs 3: U(X,t) =sinptsinpx,
3m9806096G90: 8, (X, 1) = X+, a, (X t) =X, ¢, (X t)=t,
ob@gezomgdo: t €]0,1], xe[0,1],
dsob doxot =0,1, h=0,01.
800gd90s 39090 ggagdo: A, =0.0433 A, =0.0080, A, =0.0018
s ALA, A s®0b  (16)-(19) 8998mmgdsms s@amm00dol Hoabzgomo HgemmBsE00l Jgmgys©
30639 (UL), 8gm6y (U +tul) s 8gbsdy (v, =u? +tul +t 2u?) 9Hs398%bY dowgdrIo
905bEmgdomo 5dmbsblboL mdowgdgdo.
4. 3365

2obbommwo  99830m093sms  9EaMm©omIol MHoEb30mo  MJoE0DsE300sb BsbL dolo
39093990 0bbggMs  MgmEom  9gag0msb.  sEaMm®omdo  Lsd Egdsl  ag35dg3L
mmbdM0sbo 1ggdosb 2505309 Lo, goblbgoggdmao Tobxgzgbs TboMgqdols dJmby,
036G OO0 bdgdgdby. 585LMsb BsMBMbEYds Lfigolo MmPbIMOsBo Lggdol LoBMLE.
4m39039 9U 3530wgd0m 535ME0390L, MHMYMMOG SWAMOHOMI0DoE300l 3OMEILL, sxMgo39
9306m30m™0s 30083099E9MH 0 MHgLMLYIOL A5TMYgbgdol MZoELBIBOHOLOMSG.
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ALGORITHM OF SPLITTING OF THE FOUR-LEVEL SCHEME FOR APPROXIMATE
SOLUTION OF THE INITIAL-BOUNDARY VALUE PROBLEM FOR PARABOLIC
EQUATION AND RESULTSOF THE NUMERICAL REALIZATION
Gulua David, Gulua Ekaterine
Georgian Technical University
Summury

In the present paper is considered the perturbation algorithm for the four-level scheme for
approximate solution of the initial-boundary value problem for parabolic equation. Using the
perturbation agorithm, the four-level scheme is reduced to three two-level schemes. An approximate
solution of the original problem is constructed by means of the solutions of these schemes. Note that
the first two-layer scheme gives an approximate solution to an accuracy of first order, whereas the
solution of each subsequent scheme is the refinement of the preceding solution by one order. In the
paper aso is considered the results of the numerical experiments.

ATTOPUTM PACLLEEM/IEHVA YETBLIPEXC/IOMHOW CXEMbI ANA MPUBNXKEHHOIO
PELLEHNA HAYANTbHO-KPAEBOW 3AAAUYM MAPABO/TMYECKOI O YPABHEHWA U
PE3Y/JIbTATbI UHNCNEHHbIX SKCMNMEPMMEHTOB
lynya 4., F'ynyaE.

"py3nHCKNiA TEXHUYECKUIA YHMBEPCUTET

Pestome

PacCcMOTpeH aropvTM BO3MYLUEHWA ANS YeTbIPEXCNOWHOW CXeMbl ANA NPUGIKEHHOIO
peLLeHns Ha4a/lbHO-KpaeBoii 3afaun napabosmyeckoro ypaBHeHUs. YeTbIpéxcnoiiHas cxema cBefieHa
K TpPEM [ABYXCMOMHbIM cxemaM. KomOuHauumeli pelleHuidi 3TUX CXeM Moflydaem NpUOAMKEHHOe
peLLeHne NCXOAHON 3afaun. PelleHVe KaXAoW M3 ABYXCMNOWHbIX CXeM YMyyllaeT MOrpelHocTb Ha
MOPsAAOK, B pe3y/bTare COXpaHAs NOPALOK anmnpoKCMMaLMn YeTbIPEXCNOWHOW cXeMbl. [onyyeHsbl
pe3ynbTaTbl YUC/IEHHOM peasin3alym paccMaTpUBaeMoro anropmuTma.
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