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PE®EPAT

BreinyckHas kBanu@puKalroHHas padoTta 1o teme «YucieHHoe peneHue
K03 HULIMEHTHON 00paTHOM 3aaun» colepkUT 31 cTpaHUlly TEeKcTa, 2
IPWIOXKEHUS, 8 UCTIOIBL30BaHHBIX UICTOUHUKOB, 22 Tabnuubl, 91 popmyny, 6
PUCYHKOB.

OBPATHAA 3AAYA, YCIIOBUA TIEPEOIIPEAEJIEHNA,
HEJIMHEMHAS 3AJTAYA, HEJIOKAJIbHBIE HAUYAJIBHBIE JTAHHBIE,
PA3BHOCTHAS 3AJJAUYA, UTEPAILIMOHHBIN METO/I, BEIYMCJIUTEJIbHBIMI
OKCITHEPUMEHT.

Lens paGoThl — YKCIECHHO PEHIUTH OOPaTHYIO KO3(PUIIMEHTHYIO 3a/1a4y JUJIs
ypaBHEHHIapaOOIMUYECKOT0 THUIIA C MPABOM YaCThIO CIEIUATBHOTO BU/IA,
pa3paboTaTh U peasn30BaTh AITOPUTM CBEJIEHUS 0OpaTHOM 3aja4M K TIPSIMOI,
pa3paloTaTh U peaan30BaTh ATOPUTM YHCICHHOTO PELICHMs IPSMOM 3a1aui.

B pesynbraTe ucciaenoBaHuil pa3paboTaH allrOPUTM YUCIEHHOTO PELICHUS
HOCTaBJICHHOM 0OpaTHOH 3aauu, CO3/1aH NPOTrpaMMHBIN IPOAYKT, IPOBEACHbI

BBIYHCJINTCIIbHBIC SKCIICPUMCHTHI.
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BBEJIEHUE

[Tpu 06paboTKe JaHHBIX HATYPHBIX SKCIIEPUMEHTOB IO JOMOIHUTEIbHBIM
U3MEPEHUSIM JIeJaeTCsl BBIBOJI O BHYTPEHHUX CBS3SIX ABJICHUS WU npouecca. B
YCIIOBUSAX, KOTJIa CTPYKTYpa MaTeMaTUUYECKON MOJIEIH HCCIIEyeMOro mpolecca
U3BECTHA, MOXKHO CTaBUTh MPOOJIEMY UACHTU(PUKALIUY MATEMATUYECKOW MOJIEIIH,
Hanpumep, onpeaeiaeHue Ko3ppuurenTos qudpepeHnnansHoro ypaBuenus. Takue
3a/1ayu OTHOCATCS K Kjlaccy oOpaTHBIX 3a/1a4 MaTeMaTUYECKON (PUBUKHU.

B marematuueckoit pusuke noa npsMbIMU 3a1a4aMy OOBIYHO MOHUMAIOT
3a/layu MOJICTMPOBAHMUS, TJe TpeOyeTcsl HAalTH (PYHKITNIO, OMUCHIBAIOIIYIO
¢du3znyueckoe MmoJie UM MPOIEcC B KAKI0M TOUKE UccleayeMol 00JacTH U B Kax bl
MOMEHT BpPEMEHH (€CJIH MoJie HecTallmoHapHoe). [ pemenus npsaMoi 3a1auu
3a/1al0TCs:

1. 06s1acTh, B KOTOPOI MPOIECC U3YHaETCs;

2. ypaBHEHHE, ONUCHIBAIOIIEE JaHHBIN MPOIIECC;

3. HaYyaJIbHBIE YCJIOBHUA (€CJIM MPOIECC HECTALIMOHAPHBIN );

4. ycnoBUs Ha TpaHUIlE UCCIIETyeMOM 00JIacTu.

K o6patHbIM 3a/1ayaM OTHOCSTCS 3a7a4i, B KOTOPBIX HEOOXOIMUMO OIPENEIUTh
HE TOJHKO OCHOBHBIE HEM3BECTHBIC, HO M HEKOTOPBIE HEIOCTAIONIUE TTapAMETPHI
3aja4n U (WIK) YCIOBUs (HEKOTOPhIE KOMIIOHEHTHI MAaTEMATHYECKON MOJICIIH) TIPH
HEKOTOPOH JOMOJHUTEIIEHON HH(DOPMAIHK O PEIICHUH MTOCTABICHHBIX 3a/1a4.[2]

Breigenum ko3 duiinenTHRIE 0OOpaTHBIE 3a/1a4u, KOTOPBIE XapaKTEPUIYIOTCS
TeM, 4YTO KO3 (PUIIMEHTHI ypaBHEHUS UK (1) IpaBas 4acTh HEM3BECTHHI. B kauecTBe

npuMepa pacCMOTPUM NapadoINYeCcKoe YpaBHEHUE

6u

-~ = x(() )+f(x,t),0<x<l,0<tST. (1)

[Ipocretimas mpsiMas 3a/1a4a COCTOUT B HaXOXAeHUU GyHKIMU U(x,t),

YAOBJIETBOpsItOLIEH ypaBHeHHIO (1) U ycloBUSIM



u(0,t) = u (O, u(l,t) = (1), 0 <t <T, (2)
u(x,0) = uy(x),0 <x <. (3)

B mpukiaHeix mpodiemMax 4acTo CBOMCTBA CPE/Ibl HEM3BECTHBI, M HX HYXKHO
ornpeieNaTh. B 1aHHOM cilydae MOYKHO ITOCTaBUTh 3a/1a4y WIACHTH(DHUKAIIUH
koo punmentak (x). XapakTepHoii sBisercs 3anaua s ypasaenus (1) mo
HaXO0XICHHIO Tapbl Hen3BecTHLIX{u (X, t), k(x)}. OcHOBHas 0OCOOEHHOCTH
paccMaTpuBacMoO 0OpaTHOM 3aJ1a4i COCTOUT B HEIMHEWHOCTH KOA()(DHUITMCHTHON
oOpatHo# 3a1aun.[2]

MO’KHO BBIJICIIUTH KaK CAMOCTOSATEIBHYIO 33/1a4y OINPEICIICHNs HeU3BECTHOM
npasoii yactu f (x, t)mapabonuyeckoro ypasHenus (1). boiee 4acTHbIE ITOCTAHOBKU

CBsA3aHbl, HAIIPUMCP, C BI)I60pOM 3aBUCUMOCTHU

fx,t) = a(®)B (). (4)

WHTepec MOKET MpeACTaBIsATh HEM3BECTHAS 3aBUCUMOCTh HCTOYHUKA (TIpaBOi
9acTH) OT BPEMEHHU MIPH U3BECTHOM PACIIpeICIICHUH 110 TPOCTPAHCTBY — B
npeactasiennu (4) pyukuus a(t) HensBecTHa, a pyukuusaf (x) 3amana.[2] s
peleHns o0paTHBIX 3a7a4 HE0OX0IMMa JAOTOJHUTEIbHAS HHpopMaIys (HEO0X0IUMO
3aJ1aBaTh TaK Ha3bIBAEMBIE YCIIOBHS ITEPECOIIPEICTICHIS).

[Tycth, HanpuMep, paccMaTpuBacTcst ooparHas 3agada (1) - (4) mo
Hax0XIeHHIO Tapsl Gpyukiwmid {u(x, t), a(t)}. IToMmumo pereHust KpaeBoit
3aJaYMHYKHO HaWTH 3aBUCUMOCTb OT BPEMEHM IIPaBOU 4acTu. B 3TOM ciiyuae

JOITIOJIHUTCJIbHAA HH(bOpMaI_II/ISI MOXXCT UMCTb BHU]]

u(x*t) =@),0<x*<L0<t<T, (5)

T.€. U3BECTHO PEILICHUE HAa KaXK]IbIi MOMEHT BPEMEHU HE TOJIbKO Ha TPAHUIIE, HO U B
HEKOTOPOIl BHYTPEHHEN TOUKE paCUETHON 00JIaCTH.

[Tpu paccmoTpeHun 00paTHBIX 3a/1a4 0C0O00€ BHUMAHUE JIOJHKHO YIETIATHCS
npo0JjieMaM €JMHCTBEHHOCTH pelieHust oOpaTtHoi 3a1aun. OCOOEHHO 3TO BaXHO MpPH

pPaccMOTPEHHUN HEJIMHEHHBIX 3a1a4. [2]



[TocTpoenuto pemeHnit K03QHUUUEHTHBIX OOPATHBIX 3a7a4 MOCBAILEH P
pabot, B wactHocTH[1, 2, 6, 7, 8].

B nanHoi1 6akanaBpckoil paboTe YUCIEHHO perieHa K03 duurueHTHas
oOpaTHas 3ajaya AJis ypaBHEHHs TapaOoJIMYECKOro TUIA C HEU3BECTHOM (PyHKIMEH
UCTOYHUKA U JIONOJHUTENBHBIMU YCIOBHUSIMU niepeonpeaenenus. [Ipennoxen
aIrOPUTM CBEJIEHUs 00paTHOM 3a1auu K npsamoil. [lonyyennas npsimas 3aada
HEKJIAaCCUYECKasl, HeJIMHEeHas!, C HeJIOKAJIbHBIMU Ha4yaJbHbIMU JAHHBIMU.
[IpennoxkeH aJropuT™M YMCIEHHOIO PEIIeHMs] TOCTAaBIEHHOM 00paTHOM 3a/1auu,

CO3JaH HpOI‘p&MMHBIfI MPOAYKT, MPOBCACHBI BLIYNUCIUTCIIBHBIC SKCIICPUMCHTHI.



1. Yucnennoe pemenne ko3¢ puuueHTHO 00paTHO 3a1a4u
1.1 IlocTanoBKa 3a1a4u

PaccmoTpum crienyronnyro oopatHyto 3amady: B odmactu D = {(t,x)|0 < x <
1,0 <t < T} neobxomumo Haiitu Gpyukimio u(t, X) U npousBeaeHne QyHKIUA

f(t)g(x), ynosaersopsromue audhepeHnuan-HOMy YPaBHEHHUIO:

ou(t,x) _ d(k()uy(t,x))

HA4YaJIbHOMY YCJIOBHIO:

u(0,x) = uy(x), 0<x<1, (2)

KpacBbIM YCIIOBUAM:

ux(t; 0) = lpl(t): 0 S t S T, (3)
ux(t; 1) = l/)z(t), 0 S t S T, (4)

YCIOBHAM IICPCONPCACIICHUA:

u(T,x) = a(x), 0<x<1, (5)
u(t, &) = ), 0<t<T, (6)

rae k(x) > 0, uyg(x), Y,(t), Y, (1), a(x), B(t) — 3agannsie pyukmuu, ¢ € (0,1)—
dbukcupoBaHHAs TOUYKA.

C‘-II/ITaeM, 4TO BBIIIOJIHCHBI YCJIOBHA COI'NIACOBAHUSA

uo(§) = p(0), (7)
a(§) = B(T), (8)
a,(0) = (T, 9)
a,(1) = ¥,(T), (10)

uo(0) = ¥4(0), (11)



up(1) = 1,(0). (12)

1.2 CBenenue o0paTHOM 3a1a4M K NPAMOii

Jlanuyro oOpaTHyo 3a1auy OyAeM pellaTh YHCIEHHO, IPEABAPUTEIBHO CBEIS
€€ K mpsIMOM 3aaye:
Hcnons3ys nannsie u3 (1), Berpasum f(t) g(x):

[ToacraBnsemt = 0 B (1), monyuaem:

ur(0,x) = ki (X)ur (0, %) + k()uy, (0,x) + £(0)g(x). (13)
Orcrola, yauTBIBAs HAYATBHOE yCoBHe (2), Bbipaxaem f(0)g(x):

f(0)g(x) = u(0,x) — k(x)ug (x) — kyug (x). (14)
Tozcrasmsem X = & B (1) u yunTsiBas, utou,(t,§) = B'(t) maxomumf (t)g(§):

fF@®gE) = B'(0) = k() unx (€, )=k (E)ux(t,§), (15)
Orcrona, mpu t = 0:

f(0g(&) = B'(0) = k(uxx(0,§)—kx (§ux(0,8). (16)

ITepemuoxas (14) u (15), nmomyvyaem:

FOgEfF®) g = (ur(0,x) — k()uy (x) — kyug(x)) * (B'(t) —
— k(O (t, )=k (Huy (8, 8)). (17)

Ortcrona, yuutsiBas (16), umeem:

F(O9G) = (1 (0,%) = k(g () — kyrtg () * (B () -

1
ke (6, ) =l (D112, 0) )| B (0) k() tr (0.5)— I ()1 (02)

(18)

Cuuraem, 4TO BXO/IHbIC JTaHHBIE TAKOBBI, UTO 3HAMEHATEIb HE 00OpallaeTcs B
HYJIb.

[Moacrasnsem (18) B (1):



u,(6,%) = = (kO (6,0) + (100, %) = kGug () — —kytg (1)) *

(ﬁ (©) = k(©u(t, )—ha (D e, 5)))] i ﬁ'(o>—k<f)uxx(ol,s)—kx@ux(o,s)'

(19)

Otcrona npu t = T, yuutsiBas (5), mosydaem:

B (T)—k(®)a (§)— ke (E)' (€)
T —
Ul X) — o Eane 06 (Eun 0.5

Bk ©—kx (DX ) ~
70— im0 un0n) * KO (0,3) =k (1110, ). (20)

*ue(0,x) = k(x)a" (x) + ky(0)a'(x) —

Huddepenuupyem (19) o t u X, BBOAS HOBYIO HEM3BECTHYIO (DYHKIIHIO IO popMyJie
W (t,x) = ug,(t, x) nomydaem:
62
W.(t,x) = ﬁ(k(x)W(t, x)) +

s (W02~ (k) (0,2))" ) (B (1) =K (€)W (£.6) R (W (£.6)
B’ (0)=k(E)tx (0.6) e () (0.6) '

(21)

Huddepernupyem (20) mo X, npumensis 3amery W (t, x) = ug,(t, x) momydnm:

B Mk@a" Ok @' (@) B o
W20 = 56 et r@mos * W00 = (k@a' ()

M-k @k (D)’ () .
B 000k U (0,2))7 (22)

Iuddeperumpyem (3) u (4) mmo t, moxyuaem Kpaesbie ycmosus mist W (t, x):
Wt 0) = ,'(0), (23)
w1 = ¢,'(0). (24)

Takum 00pa3oM MBI osrydaeM npsimyto 3anaqy (21) - (24) ¢ HenoKaTbHBIMH
HavaJ bHBIMU JaHHBIMU (22) ¥ KpaeBbIMHU ycIoBUsAME (23) — (24). [TonmyueHHas
3a/1aua HEKJIACCUYECKas, HeJIMHEHAs, C HEJIOKAJIbHBIMU HAYaJIbHBIMU JTaHHBIMH.

Nrak, ucxoanyro oOpaTHYIO 3a7a4y CBEJIM K IPSIMOM 3a/1aue [l HOBOM HEM3BECTHOM.



1.3 BoccTtaHoB/IeHHe HCXOAHBIX QyHKIMT

Iycts pyuxuums W (t, x) — HalineHa Ha Bceit obmacti D, HEOOX0AUMO
BOCCTaHOBHUTH (GyHKIMIO U(t, X). UHTerpupyst paBeHcTBO W (t, X) = Uy, (¢, x) 1O t

U TI0 X MOJTy4YaeM:

u(t,x) = [fW(t,x)dtdx = f; (fot W (t,x)dt + (pl(x)) dx + @, (t) (25)

Heo6xoammo onpeaenuts 3HaueHus GyHKImiA @4 (x) 1 @, (t):

Haitném ¢4 (x) nuddepenuupys (25) mo X, moiayyaem:

u (6, %) = L W(t,x)dt + ¢ (x). (26)
[loncrasnsem B (26) t = O:

0
u,(0,x) = [ W(t,x)dt + @1(x) = ¢;(x). (27)
W3 HavanepHbIX yenoBuid U, (0,x) = uy'(x) cienoBarenbHo:
P1(x) = ugp(x). (28)

Haiiném @, (t), moacrasiss HaimenHoe @4 (x) u X=& B (25):
u(t,§) = [{(f; W(t,2)dt + ¢ (0))dx + 9,(8) = 9, (©). (29)
3 nHavanasHbIx yenosuid u(t, &) = B(t), ciemnoBaresbHO:

@2 () = B(O). (30)

[MoxcTaBiiss MONyYEHHbBIE BRIPaKEHUS IS 01 (x) 1 @, (t) B (25) momydaem:

u(t,x) = [y W ndr +uy’ @)dn +B©) = [] f; Wz, x)drdy +
+uo(x) — u(§) + B (D). (31)

3ameuanmne: B cnyuae, korma 0 <x<¢, B popmyne (31) creayer moOMEeHSTh
MpeIeibl HHTETPUPOBAHUS MECTAMH, a 3HAK WHTETpalia 3aMEHHUTh Ha

MPOTHUBOIOJIOKHBIN.
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Haiiném Beipaxkenue f(t)g(x) yepes pynxumto W (t, x), moxcrasnss (31) B
(19):

F(O900) = ( f W(0,n)dn + B'(0) — k(ull (x) — K ()u(x) *
¢

(B' Ok (Jy We @O+l ©) )~ €y W(E AT+ )
B0~ k©ug €)' ©)uf(©) |

%

(32)

I[01<a>1<eM, qTo (I)YHKLII/II/I, BOCCTAaHOBJICHHBIC JaHHBIM CHOCO6OM,

yIOBJIETBOPSIOT UCXOAHBIM yYpaBHeHUsM. [loncrasmsist (31) u (32) B (1) nonyuum:

x ¢ t
j W(t,n)dn = k(x)(j W (T, x)dt + ug (x)) + k’(x)(f W(t,x)dt +
¢ 0 0

Fub(0)) — B'(E) + ( j W0, n)dn + B'(0) — k(x)ug () — K ()up(x)) *
'3

(B' @k [y Wew.§)dr+uf (©)) -k @)y W(x.E)dr+uh ()
B (O —k(Euf (-1 Eup(@) '

*

Huddepenupys 1aHHOE BRIpaKeHHUE 110 t 1 X moayJaem:

We(t,x) = k() Wy + K'(OW, + (W (0,x) — k(x)ugy' (x) — 2k'(x)ug (x) —
o ' (B" (1) =k (&) Wiy (t,8)—K' ()W, (t,€))
KU (X)) ™ o o -k (33)

Tak kak, coriacHo npeaaoxenHomy anroputmy W (t, x) yaosieTBopsier
ypaBHeHu1o (34), To ucxogHoe ypaBHenue (1) cnpaBeanso.
[Tokakem BbITONTHEHUE ycinoBui (2) — (6):

Jlnst 9TOTr0 BBEAEM BCroMorarebuyo GyHknuo X (x):

X(x) = [ W(t,x)de. (34)
Huddepenuupyem (33) ABAXKIbI MO X MOTYUUM:
X"(x) = [ Wi (8, 0)dt . (35)

Otcrona, Beipaxkas u3 (21) W, nonyyaem ciieyroiiee paBeHCTBO:

11



X"(x) = fT( W (t,x) — k" ()W, (¢, x) — (W(0,x) — k(x)ugy' (x) —
(0! B () — k(OW,(t, &) — k' (W (L, &)

2k g () (")”"("”ﬂ'(m ZH )1 (0,6) = K (©)13(0,8)

—W(T,x)—W(0,x) — k (x)(a”(x) — Uy (x)) (W(0,x) — k(x)uy'(x) —

_ " B/()~B' (©)~k(E) (@ ()=t () ~ky (E) (' () -up(x))
2l (g () = k7 (2o () B0~k @t 0.0 €14 (0.8) ))-(36)

Ortcrona, yuutsiBas (22), moaydaem:

X"() = " () = ' (x). (37)
Orcropa:
X'(x) = a’ (x) —uf (x) + . (38)
Orcropa:
X() =o' (x) — uh(x) + Cyx + C;. (39)

[Moacrasmsts B (39) X = 0, yuntbiBas (23) morydnM:

X(O)=f, ¥1'(t) =1 (T) —,(0) = &' (0) —uf(0) + C;.

Otcrona u u3 ycnosuii cornacoanus (7)-(12) cneayer, uto C, = 0. Temneps,
yuuthiBasg (24) C, = 0 paccmorpum (39) mpu X = 1;

X(D=f, ¥2'(6) =2(T) = 1,(0) = a’(1) — up(1) + Cy.
Otcrona u u3 ycnoBuit cornmacoanwust (7)-(12) cnenyer, uto C; = 0. Urak:
X(x) = a'(x) — up(x) (40)

[Moncrasmss B (31) t = 0, momywaem:

u(0,%) = [ (fy Wt 0dt + ug'(x) Yex + B(0) = up(x) — uo(§) + B(0) =

= uy(x).

[Moacrasnss B (31) X =0, yuntsiBas (34) u (23), nonyyaem:

w(£,0) = fy W (620t +uo'(0) = ue(t,0) — e (0,0) +up(0) = 1 (6).
12



[Moacrasnss B (31) X = 1,yuutsiBas (34) u (24), nonydaem:
t / !/
w(t,1) = [ W(E,0)dt +up' (1) = u, (£, 1) — u,(0,1) +ug (1) = P, (8).

[Moacranss B (31) t = T, yuutsiBas yciioBus coryiacoBanus u (40) nmonyyaem:

X

T
u(T,x) = f(f W(t,x)dt + ug(x))dx + B(T) = a(x) — a(é) + B(T) =
3
= a(x). i

[Moacrasmss B (31) X = &, nonyyaem:

u(t, ) = J{ (J; Wt 0dt + up() dx + B0 = B©).

JList mpruOIMKEHHOTO BEIYUCIICHHS
x ot . . .
MHTErpana [ ¢ [ 0 W (v, n)dvdnBocnonas3yeMcst cocTaBHOM KybaTypHO# GopmMynoit

Tpaneuui[3]:

Xi rtn Th i1 n-1
j W (v,n)dvdn = TZ Z (W(tj,xk) + W(tj+1,xk) +
& 0 k=ig j=0
+W(tj» xk+1) + W (1, Xe+1))-
J11st IpUOIIKEHHOTO BHIYUCIICHUS MHTETPAIOB |, gx W(0,n)dn u

t
1} o W (v, §)dvBocnions3yemest COCTaBHBIMU KBaApaTypHBIME (hOpMyIIaMH

Tparnenui[4]:

X y _h i—-1
L W(0,n)dn = E(Z (W (o, i) + W(to:xk+1))>

k=l$

W(v,&)dv = %(Zr_ﬂ(w (tyx;,) + W (t,-+1,xi§))>

Jj=0

tn

0
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1.4 Meton pemenust

3amauay (21) — (24) OyneMm pemiaTh YUCICHHO UTEPAITUOHHBIM METOAO0M.
M37105KuM aJIrOpUTM HTEPAIIMOHHOTO mpoiiecca Ha 3agade (21) — (24). Ha HyneBoi
WTepaLyH MPon3BoIIbHO 3a1aéM byrkumo W (T, x) u monydaem u3 (22)
HavyaJIbHOE YCIIOBUE HA HYJIEBOU UTepannu. YUCIEHHO peliaeM MoayuYeHHYIO

KkpaeByto 3anauy u Haxomum W (9 (¢, x) — pemenne Ha HyneBoit ntepanun. ITocie

TOr'0, KaK pCIICHUC HA HYJIGBOﬁ HUTCpalnun HaﬁIICHO HaXOoIuM PCIICHHUC Ha HepBOﬁ

uTepaIuu 1 Tak aainee. Ha xaxmoit uteparuu W s+ (0, x)HaXOaMM U3 CIEAYIOLIETO

PaBCHCTBA:

W (0,x) = (WO(T, x) — k" ()’ (x) — k(x)a" (x) — 2k (x)a" (x)) *

(B’ (0)—=k(Oug )=k (Ouf(§)) " . ., . ,
ke K oae T U () + 2k (ug (o) + kT () (x).

I/ITepaHI/IOHHHﬁ Imponecc BGI[éM A0 TCX IOP, ITOKAa HC BBIMNOJIHUTCS YCIIOBHUC!
|WEHD(T, x) = WE(T,x)|| < e,

rae0 < x < 1,5 — HOMep uTepaluu, € — 3aJlaHHoe MaJioe urcyio. Hopma onpenenena

CIIEAYIOIHUM 00pa3oM:

[WEHD(T, x) = WO (T, x)|| = max IWGHD(T, x) — WE(T, x)|.
X€|0,

1.5. Pa3zHocTHas annpokcuManusi

0O003HaYKMM Yepe3wy PaBHOMEPHYIO CETKY IO MIPOCTPAHCTBY C Imarom h Ha
otpeske [0, 1]:

wp ={x; =jh,j =01,..,M,hM = 1},

a yepe3w, PAaBHOMEPHYIO CETKY 10 BpeMEHH ¢ marom T Ha otpeske [0, T]:
w; ={t,=nt,n=0,1,..,N,tN =T}

Torna
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wep = w0 = {(ty,%):j =0,1,...,M,n=0,1, ..., N},

y3J1bl POCTPAHCTBEHHO-BPEMEHHOU ceTKU. Touky & 3a71aéM Tak, 4TOOBI OHA BCeTrJa
ABJISIIACH Y3JIOM CETKH.

J1is MOCTpOeHUsl pa3HOCTHOM cxembl anmpokcumupyeM W, (t, x) Ha (nt+1)-om
cioe 1o Bpemenwu, a W, (t, x) anmpokcMMHUPyeM Ha n-OM CJIO€ TI0 BpEMEHH.
HayvanbHble 1 KpaeBble YCIOBHUS alllIPOKCUMUPYEM TOUYHO. YHCIEHHOE 3HAaUeHHE

W (ty, xj)ob03HauMM Yepes y]-". B pe3ynbraTe npuxoaum K clieyromniei pa3sHOoCTHON

3aJauc:

n+1 __ ) Tl+1

+1 n n
yirt =yl Yise — 2y v oNYViri—Yie o,
—T = k() % + 2k () == — + K" ()] +
o 02(k(xugx)) Ym+1—Ym—1
4O 2O (B () —k(E)TIALIM=L k! (E)yh) 1)

B! (0)-k(Oug (k' (ug(¥) ’

rnej=1,M—-1,n= 0,N — 1.
0w (B —k©u© - K ©up@®) 0 (k(x)a'(x))

YY) — k@a" @ — K ©a' @) 022
. HOSIGIGRUGING) N 92 (k(xj)ug(x;))
B'(N—k(©a’ )~k (E)a’ () oaxz

raej = 0, M, Xj — Y3JIbl CETKH.

n+1 1pl’l(tn+1)

n+1 1pl’z(tn+1)

Cuwuraem, uto k(x) — u3BecTHas PYHKIUS, CIEI0BATENBHO M3BECTHEI k' (X) u

k' (x), ux anmpokcumupyem TouHO. Touke & COOTBETCTBYET y3€i, C HOMEPOM M, TiIe

M
m=—.
2
[TocTpoenHast pa3HOCTHas 3a/1a4a HesiBHasg. OnpenenuM nopsaok
anMpOKCUMAIINH MIPEJIOKEHHONU CXEMbI TYTEM Pa3fiOKEHUsl 3HAUCHU N

n n n+1 o < .
Yi+1 Yj—1,Yj B paa Teilsiopa B OKPECTHOCTH TOYKH (ty, Xj) Ha Pa3HOCTHOM CETKe:

15



ow 10°W 193w

— n _ 2 _ 3 4
Ve =W+ ——h+ o h? + b3+ 0(h")
no=wr aWh+1azwh2 Lo*w h3 + 0(h*
Yi-t = T e T o1 9x2 31 0x° (h%)

ow 1 0°W 193w
! n, ____ _ 2 - 3 4
y] W +6tT+2'6t2T +3'6t3T + 0(t%)

B PE3YIbTATC MOJYUYUM CICAYIOUICC PABCHCTBO!

We(tn %) = k() Wax (tn ;) + K (2 )Wa (tn, %) +
+(W(0,x7) = k(x)ug’ — 2k’ (x)ug (x7) = k" (3 )up (7)) *
% (:B”(tn) - k(f)vvxx(tn: S() - k,(f)vyx(tnr f))
B'(0) — k() uyx (0, &)=k, (§)ux(0,€)

+ 0(7 + h?).

CrienoBaTenbHO NMPEAJIOKECHHASE CXeMa UMEET MEePBbIM MOPSIAOK anMpPOKCUMALIUK IO T
U BTOPOU MOPSOK allpOKCUMAIIUH 110 h.

PemaTe nosmydeHHy0 pa3HOCTHYIO 3a/1ayy Oy/ieM UTEePAllMOHHBIM METOAO0M,
U3JI0KEHHBIM Bblle. Ha Kak10i nTepalny pa3HOCTHYIO 3a7adyy periaeM
NOCJIEIOBATEIIBHO T10 CJIOSIM IO BpeMeHH. Ha kax oM clioe UMEEM CUCTEMY
JMHEHWHBIX aJire0pandecKnX YpaBHEHHUH C TpeXIMaroHajabHON MaTpuliei. Permaem
CHUCTEMY METOJI0OM MPOroHKH. CUCTEMBbI IMHEWHBIX YPAaBHEHUM C TpeXIHMaroHaabHOU

MaTpHIeii 0OBIYHO 3aMKChIBAIOTCS B Bue [4]:

Zy = kl + V4,
Clij_l - Cij + ijj+1 = _f}',
Zny = kZZN—l + Uy,

e a;, bj, Cj, fj, ky, ko, v, v, — 3a7aHHBIC YHCIIA, Zj — HEU3BECTHBIE.

Haiiném BeIpakenus 1t K0>QGUIUMEHTOB a;}, bj, ¢;, f; B HaleM cirydae.

VYpaBuenue (41)nepenuiieMB BHIE:

(o5 (i (5 =)

92 (k(x Hug(x ) —yn
I qon() ¢y e (B ()= k(L= )y
J 777

2h B’ (0)—k(§ug (§)—k'(Hug(d)
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[Tomy4yaem HCKOMBIE BRIPOKEHHS U1 KOO GHUIMEHTOB a;, bj, ¢, f;:

_ k)

k(x;) 1, 2k(x))
a; = : — -+ —
h?2

e 'Y T T n2 ’

bj=

oY TV 1
fi = k() g+ () + Do +

h
82 (k(x Hug(x ) no__yn_
i L) (B (b)) - k(§FELIIm=L k! (£)y 1)

B! (0)-k(Oug (k' (ug(¥)

_|_

1.6 Pe3ynbTaThl BHIYMCICHUH

HpezmoxceHHmﬁ AJIropuTM OBLI 0Hp060BaH Ha pAaac TECTOB, BOT HCKOTOPHIC U3
HHUX:

Tecr 1:

p=0.4;

u(t, x)=et(sin(pxm) + 100);
k(x) = e*;

W(t,x) = prmetcos(pxm);

f®)g(x) = et (sin(pxm) + 100 + p?m? sin(pxm) e* — pm cos(pxm)e®).

Ta6m/1ua 1 — MakcuManabHbIe a0COJIFOTHAS ¥ OTHOCHTEILHAS IOrpCIITHOCTH

[laru MakcuMainbHas abCOIOTHAS MOTPEUIHOCTD

CETKHU W(t,x) u(t, x) f(t)gx)
=0.1 0.345285 0.151682 0.155336
h=0.1

7=0.05 0.170603 0.081479 0.071260
h=0.05

7=0.01 0.033794 0.017230 0.013074
h=0.01

[laru MaxkcumaibHasi OTHOCHTENbHAS IOIPENIHOCTL, %

CeTKH wW(t,x) u(t, x) f®)gx)
7=0.1 10.188525 0.055475 0.054959
h=0.1

=0.05 5.034077 0.029799 0.025212
h=0.05

7=0.01 0.997178 0.008675 0.004626
h=0.01
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Urepauuonnsiii npouecc npu 7=0.01, h=0.01,e = 10~ 1!, coméncsza 17
WATEPALIUH.

Bosee monpoOHbIe pe3yabTaThl BEIUMCIICHUN TPUBEICHBI B [Ipritoxkennn A.

Tecr 2:

u(t, x)=ef(x® + 2x + 100);

k(x) = e*;

W(t,x) =et(3x2 + 2);

f®gx) =et (x> +2x + 100 — e*(3x? + 6x + 2)).

Tabmuia 2 — MakcuMaabHbIe a0COTIOTHASI H OTHOCUTEIIbHAS TTOTPEITHOCTH

[arn MaxkcuMmanbHasi a0COJIFOTHAs TOTPEIIHOCTh

CeTKH W (t, x) u(t,x) f®)gx)
1=0.1 1.163147 0.436524 1.492981
h=0.1

1=0.05 0.622991 0.225861 0.817918
h=0.05

1=0.01 0.132293 0.046786 0.177128
h=0.01

Hlaru MakcuMasbHas OTHOCUTENIbHAs OIPEIIHOCTh, %0

CETKH W(t,x) u(t, x) f(t)g(x)
1=0.1 13.848618 0.158802 0.615431
h=0.1

1=0.05 7.432281 0.082165 0.337159
h=0.05

1=0.01 1.583253 0.017020 0.072815
h=0.01

Utepanmonnslii nponecc mpu 17=0.01, h=0.01,e = 10~ 1!, coméncs 3a 10
UTEpaLnil.

Bonee noapoOHbIe pe3ynbTaThl BEIYUCICHUH TpuBeaeHbI B [Ipunoxenun b.

Pe3ynprarsl pacueToB NOKa3aiu, 4TO C YMEHBIICHUEM IIarOB CETKH
MOTPEIIHOCTH YOBIBAIOT, TO €CTh MOXHO CAENATh NPEANOI0KEHUE, YTO YUCIICHHOE

PCHICHUC CXOAUTCA K TOYHOMY PCIICHUIO.

18



1.7 UccnenoBanue HA YCTOMYMBOCTD

JJ1st IpoBEpKU yCTOMYMBOCTH MPEIOAKEHHOIO METO/1a pelieHus] 00paTHOU

3a/1a4M BBEJEM B HAUAJIbHBIC TAHHBIE MTOIPEIIHOCTD B 1%, U HcciienyeM pe3yabTaThl

BBIUMCIICHUHN Ha YCTOfIQHBOCTB I10 HAYaJIbHBIM JaHHBIM.

Tect 1:

p=0.4;
u(t, x)=e'(sin(pxm) + 100);
k(x) = e*;

W(t,x) = prmetcos(pxm);
f®)g(x) = et (sin(pxm) + 100 + p?m? sin(pxm) e* + pm cos(pxm)e®).

Tabmuira 3—Moynb pa3HOCTH MaKCUMAJIBHBIX MTOTPENTHOCTEH(C BBEAEHHOM MOTPEITHOCTHIO B 0€3)

[Taru MakcumanbHasi aOCOJIIOTHAS TIOTPEITHOCTh
ceTKH w(t,x) u(t, x) f(®)g(x)
1=0.1 0.027385 0.001043 0.009525
h=0.1
1=0.05 0.028934 0.000560 0.010201
h=0.05
1=0.01 0.000365 0.000119 0.010617
h=0.01
Hlaru MaxkcuMaibHasi OTHOCUTEIIbHAS IOTPEITHOCTh, %0
CeTKH W(t, x) u(t, x) f®)g(x)
1=0.1 0.808048 0.000381 0.508883
h=0.1
1=0.05 0.853771 0.000586 0.003609
h=0.05
1=0.01 0.002822 0.002330 0.003756
h=0.01

Tecr 2:

u(t, x)=et(x3 + 2x + 100);

k(x) = e*;

W(t,x) =et(3x? + 2);
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f®)glx) =et(x3+ 2x + 100 — e¥(3x2 + 6x + 2)).

Tabnuna 4 — Mo ynupa3HOCTH MaKCHUMaJIbHBIX IOIPEIIHOCTEH(C BBEAEHHOM MOTPEUTHOCTHIO U 0€3)

[aru MaxkcuManbHbIi MOAYJIb PA3HOCTH a0COJIIOTHOM MOTPEIIHOCTH
CETKH W (t,x) u(t, x) f)gx)
1=0.1 0.126389 0.007694 0.170436
h=0.1

1=0.05 0.132458 0.004042 0.176710
h=0.05

1=0.01 0.003621 0.005335 0.085971
h=0.01

[Taru MakcuMabHBIN MOJTYJTb PA3HOCTUOTHOCUTEIIBHON MOTPEITHOCTH, %0
CETKH W (t,x) u(t, x) f)gx)
1=0.1 0.659622 0.161601 0.545175
h=0.1

1=0.05 0.765782 0.001021 0.072843
h=0.05

1=0.01 0.583253 0.002154 0.038596
h=0.01

U3 IMMOJIYUCHHBIX PE3YyJIbTATOB MOKHO ITPCAIIOIOKNUTL, UYTO HpCllJ'IO)KCHHBIﬁ
MCTOJ YCTOﬁqHB, TaK KaK PasHOCTH COOTBCTCTBYIOIIUX OTHOCUTCIbHBIX U

a0COJIOTHBIX MOTPENTHOCTEH 000X TECTOB HE MPEBHIIAIOT 1%.
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SAKVIIOYEHUE

B GakanaBpckoii paboTe Moy4eHbl CAeAYIOINE PE3YIbTAThI:

[IpennoxeH u peain30BaH aITOPUTM CBEICHHS MTOCTABICHHON 00paTHOU
3a71a4y K IPSIMOM;

[IpennoxeH u pea30BaH aITOPUTM YHCICHHOTO PEIICHHUS TOTy4YeHHON
IIPSIMOM 3a/1auy;

Paspaborana nporpamma B cpejie paspadorku Matlab;

[IpoBeneHbI BEIYUCIUTENBHBIC SKCIIEPUMEHTHI;

[TpoBeneHsbI UCCIIeIOBAaHUS BIUSHUS BBEJICHUS TIOTPEITHOCTH BO

BXOOHBIC JAHHBIC Ha PC3YJIbTAThI BBIUMCJICHUMH.
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INPUJIOKEHUE

HNPUJIOKEHUE A. Pe3ynbrarsl BBIYMCICHAMN.

Tecrl:
u(t, x)=et(sin(pxm) + 100);
k(x) = e*;

W(t,x) = prmetcos(pxm);

f(®)gx) = et (sin(pxm) + 100 + p?m? sin(pxm) e* — pm cos(pxm)e™™);

p=0.4

OtHocHTeNbHAs TorperHocTh Ha W (t, x):
ITpu 1=0.1, h=0.1

Ta6auna A.1 — OTHOCHTENbHAS TOTPEIHOCTLB y3ax ceTku HaW (t, x),1

n 1=0.1, h=0.1

T=0 T=0.1 T=0.2 T=0.3 T=0.4 T=0.5 T=0.6 T=0.7

T=0.8 T=0.9 T=1

X=0 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000

0.000000 0.000000 0.000000

X=0.1 0.101885 0.101885 0.101885 0.101885 0.101885 0.101885 0.101885 0.101885

0.101885 0.101885 0.101885

X=0.2 0.098691 0.098691 0.098691 0.098691 0.098691 0.098691 0.098691 0.098691

0.098691 0.098691 0.098691

X=0.3 0.095293 0.095293 0.095293 0.095293 0.095293 0.095293 0.095293 0.095293

0.095293 0.095293 0.095293

X=0.4 0.091885 0.091885 0.091885 0.091885 0.091885 0.091885 0.091885 0.091885

0.091885 0.091885 0.091885

X=0.5 0.088637 0.088637 0.088637 0.088637 0.088637 0.088637 0.088637 0.088637

0.088637 0.088637 0.088637

X=0.6 0.085735 0.085735 0.085735 0.085735 0.085735 0.085735 0.085735 0.085735

0.085735 0.085735 0.085735

X=0.7 0.083427 0.083427 0.083427 0.083427 0.083427 0.083427 0.083427 0.083427

0.083427 0.083427 0.083427

X=0.8 0.082128 0.082128 0.082128 0.082128 0.082128 0.082128 0.082128 0.082128

0.082128 0.082128 0.082128

X=0.9 0.082685 0.082685 0.082685 0.082685 0.082685 0.082685 0.082685 0.082685

0.082685 0.082685 0.082685

X=1 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000

0.000000 0.000000 0.000000

[Tpu 1=0.05, h=0.05:

Ta6auna A.2 — OTHOCHTEIbHAS TIOTPEITHOCTEB y311ax cetku HaW (t, x),1

pu =0.05, h=0.05

T=0 T=0.1 T=0.2 T=0.3 T=0.4 T=0.5 T=0.6 T=0.7

T=0.8 T=0.9 T=1

X=0 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000

0.000000 0.000000 0.000000

X=0.1 0.050341 0.050341 0.050341 0.050341 0.050341 0.050341 0.050341 0.050341

0.050341 0.050341 0.050341

X=0.2 0.049133 0.049133 0.049133 0.049133 0.049133 0.049133 0.049133 0.049133

0.049133 0.049133 0.049133

X=0.3 0.047745 0.047745 0.047745 0.047745 0.047745 0.047745 0.047745 0.047745

0.047745 0.047745 0.047745

X=0.4 0.046303 0.046303 0.046303 0.046303 0.046303 0.046303 0.046303 0.046303

0.046303 0.046303 0.046303

X=0.5 0.044919 0.044919 0.044919 0.044919 0.044919 0.044919 0.044919 0.044919

0.044919 0.044919 0.044919

X=0.6 0.043712 0.043712 0.043712 0.043712 0.043712 0.043712 0.043712 0.043712

0.043712 0.043712 0.043712

X=0.7 0.042834 0.042834 0.042834 0.042834 0.042834 0.042834 0.042834 0.042834

0.042834 0.042834 0.042834

X=0.8 0.042541 0.042541 0.042541 0.042541 0.042541 0.042541 0.042541 0.042541

0.042541 0.042541 0.042541

X=0.9 0.043346 0.043346 0.043346 0.043346 0.043346 0.043346 0.043346 0.043346

0.043346 0.043346 0.043346

X=1 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000

0.000000 0.000000 0.000000
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TTpu ©=0.01, h=0.01:

TaGauna A.3 — OTHOCUTENIbHAS TOrPEIIHOCTELB y3uax cetku HaW (t, x),npu 1=0.01, h=0.01

T=0 T=0.1 T=0.2 T=0.3 T=0.4 T=0.5 T=0.6 T=0.7 T=0.8 T=0.9 T=1

X=0 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000

X=0.1 0.009972 0.009972 0.009972 0.009972 0.009972 0.009972 0.009972 0.009972 0.009972 0.009972 0.009972

X=0.2 0.009803 0.009803 0.009803 0.009803 0.009803 0.009803 0.009803 0.009803 0.009803 0.009803 0.009803

X=0.3 0.009583 0.009583 0.009583 0.009583 0.009583 0.009583 0.009583 0.009583 0.009583 0.009583 0.009583

X=0.4 0.009343 0.009343 0.009343 0.009343 0.009343 0.009343 0.009343 0.009343 0.009343 0.009343 0.009343

X=0.5 0.009110 0.009110 0.009110 0.009110 0.009110 0.009110 0.009110 0.009110 0.009110 0.009110 0.009110

X=0.6 0.008912 0.008912 0.008912 0.008912 0.008912 0.008912 0.008912 0.008912 0.008912 0.008912 0.008912

X=0.7 0.008786 0.008786 0.008786 0.008786 0.008786 0.008786 0.008786 0.008786 0.008786 0.008786 0.008786

X=0.8 0.008792 0.008792 0.008792 0.008792 0.008792 0.008792 0.008792 0.008792 0.008792 0.008792 0.008792

X=0.9 0.009046 0.009046 0.009046 0.009046 0.009046 0.009046 0.009046 0.009046 0.009046 0.009046 0.009046

X=1 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000

I'padux otHOCHTEIRHOM morpemnocty Ha W (t, x) (Pucynok A.1):
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Pucynok A.1 — I'paduk oTHOCHTENLHOM norpernocTy Ha W (¢, x), mpu 1=0.01, h=0.01

OTHOCHTEIBHAS TOIPEIHOCTh Ha U(t, X):
ITpu 1=0.1, h=0.1:

Ta6auna A.4 — OTHOCHTENIbHAS TIOTPEITHOCTEB y3i1ax ceTku Hau(t, x),mpu 1=0.1, h=0.1

T=0 T=0.1 T=0.2 T=0.3 T=0.4 T=0.5 T=0.6 T=0.7 T=0.8 T=0.9 T=1

X=0 0.000000 0.000036 0.000068 0.000097 0.000124 0.000147 0.000169 0.000189 0.000206 0.000222 0.000237

X=0.1 0.000000 0.000042 0.000079 0.000114 0.000145 0.000172 0.000198 0.000221 0.000241 0.000260 0.000277

X=0.2 0.000000 0.000053 0.000102 0.000146 0.000185 0.000221 0.000253 0.000283 0.000309 0.000333 0.000355

X=0.3 0.000000 0.000064 0.000123 0.000175 0.000223 0.000266 0.000306 0.000341 0.000373 0.000402 0.000428

X=0.4 0.000000 0.000074 0.000142 0.000203 0.000258 0.000308 0.000353 0.000394 0.000431 0.000465 0.000495

X=0.5 0.000000 0.000084 0.000159 0.000227 0.000289 0.000345 0.000396 0.000442 0.000483 0.000521 0.000555

X=0.6 0.000000 0.000008 0.000015 0.000022 0.000028 0.000033 0.000038 0.000042 0.000046 0.000050 0.000053

X=0.7 0.000000 0.000015 0.000028 0.000041 0.000052 0.000062 0.000071 0.000079 0.000086 0.000093 0.000099

X=0.8 0.000000 0.000021 0.000039 0.000056 0.000072 0.000086 0.000098 0.000110 0.000120 0.000129 0.000138

X=0.9 0.000000 0.000025 0.000048 0.000069 0.000088 0.000105 0.000121 0.000135 0.000147 0.000159 0.000169

X=1 0.000000 0.000028 0.000052 0.000075 0.000095 0.000114 0.000130 0.000146 0.000159 0.000172 0.000183
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[Tpu 1=0.05, h=0.05:

Ta6auna A.5 — OTHOCUTENIbHAS TIOTPEITHOCTLB y31ax ceTku Hau(t, x),npu 1=0.05, h=0.05

T=0 T=0.1 T=0.2 T=0.3 T=0.4 T=0.5 T=0.6 T=0.7 T=0.8 T=0.9 T=1

X=0 0.000000 0.000019 0.000037 0.000053 0.000068 0.000081 0.000092 0.000103 0.000113 0.000122 0.000130

X=0.1 0.000000 0.000024 0.000046 0.000065 0.000083 0.000099 0.000114 0.000127 0.000139 0.000150 0.000159

X=0.2 0.000000 0.000030 0.000057 0.000081 0.000103 0.000123 0.000141 0.000158 0.000173 0.000186 0.000198

X=0.3 0.000000 0.000035 0.000067 0.000096 0.000122 0.000146 0.000167 0.000187 0.000204 0.000220 0.000234

X=0.4 0.000000 0.000040 0.000077 0.000110 0.000140 0.000167 0.000191 0.000213 0.000233 0.000251 0.000268

X=0.5 0.000000 0.000045 0.000085 0.000122 0.000155 0.000185 0.000213 0.000237 0.000260 0.000280 0.000298

X=0.6 0.000000 0.000004 0.000008 0.000011 0.000014 0.000017 0.000019 0.000021 0.000024 0.000025 0.000027

X=0.7 0.000000 0.000008 0.000014 0.000021 0.000026 0.000031 0.000036 0.000040 0.000044 0.000047 0.000050

X=0.8 0.000000 0.000011 0.000020 0.000029 0.000037 0.000044 0.000050 0.000056 0.000061 0.000066 0.000070

X=0.9 0.000000 0.000013 0.000025 0.000035 0.000045 0.000054 0.000062 0.000069 0.000075 0.000081 0.000086

X=1 0.000000 0.000015 0.000028 0.000040 0.000050 0.000060 0.000069 0.000077 0.000084 0.000091 0.000096

ITpu 1=0.01, h=0.01:

Ta6auna A.6 — OTHOCUTENNbLHAS TIOTPEIIHOCTELB y31ax ceTku Hau(t, x),npu t=0.01, h=0.01

T=0 T=0.1 T=0.2 T=0.3 T=0.4 T=0.5 T=0.6 T=0.7 T=0.8 T=0.9 T=1

X=0 0.000000 0.000004 0.000008 0.000011 0.000015 0.000017 0.000020 0.000022 0.000024 0.000026 0.000028

X=0.1 0.000000 0.000005 0.000010 0.000014 0.000018 0.000022 0.000025 0.000028 0.000031 0.000033 0.000035

X=0.2 0.000000 0.000006 0.000012 0.000018 0.000022 0.000027 0.000031 0.000034 0.000037 0.000040 0.000043

X=0.3 0.000000 0.000008 0.000014 0.000021 0.000026 0.000031 0.000036 0.000040 0.000044 0.000047 0.000050

X=0.4 0.000000 0.000009 0.000016 0.000023 0.000030 0.000035 0.000041 0.000045 0.000050 0.000053 0.000057

X=0.5 0.000000 0.000009 0.000018 0.000026 0.000033 0.000039 0.000045 0.000050 0.000055 0.000059 0.000063

X=0.6 0.000000 0.000001 0.000002 0.000002 0.000003 0.000003 0.000004 0.000004 0.000005 0.000005 0.000005

X=0.7 0.000000 0.000002 0.000003 0.000004 0.000005 0.000006 0.000007 0.000008 0.000009 0.000010 0.000010

X=0.8 0.000000 0.000002 0.000004 0.000006 0.000007 0.000009 0.000010 0.000011 0.000012 0.000013 0.000014

X=0.9 0.000000 0.000003 0.000005 0.000007 0.000009 0.000011 0.000013 0.000014 0.000015 0.000017 0.000018

X=1 0.000000 0.000003 0.000006 0.000008 0.000011 0.000013 0.000014 0.000016 0.000018 0.000019 0.000020

I'padux oTHOCUTEIBHOM morpemnocty Ha U(t, x) (Pucynox A.2):

<10°°

Pucynok A.2 — I'paduk oTHOCHTENBbHOM norpentHocTr Ha U(t, X), mpu 1=0.01, h=0.01
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OtHocuTenbHas norpemsocts Ha f(t) g(x):
ITpu 1=0.1, h=0.1:

Ta6auua A.7 — OTHOCHTEIbHAS TOTPEIHOCTh B y31ax cetku Haf (t) g(x),mpu 1=0.1, h=0.1

T=0 T=0.1 T=0.2 T=0.3 T=0.4 T=0.5 T=0.6 T=0.7 T=0.8 T=0.9 T=1

X=0 0.000374 0.000414 0.000451 0.000483 0.000513 0.000540 0.000564 0.000586 0.000606 0.000624 0.000640

X=0.1 0.000439 0.000479 0.000516 0.000548 0.000578 0.000605 0.000629 0.000651 0.000671 0.000689 0.000705

X=0.2 0.000564 0.000604 0.000640 0.000673 0.000703 0.000730 0.000754 0.000776 0.000796 0.000814 0.000830

X=0.3 0.000680 0.000720 0.000756 0.000789 0.000819 0.000846 0.000870 0.000892 0.000912 0.000930 0.000946

X=0.4 0.000785 0.000825 0.000861 0.000894 0.000924 0.000951 0.000975 0.000997 0.001017 0.001035 0.001051

X=0.5 0.000878 0.000918 0.000954 0.000987 0.001017 0.001044 0.001068 0.001090 0.001110 0.001128 0.001144

X=0.6 0.000085 0.000125 0.000161 0.000194 0.000224 0.000250 0.000275 0.000297 0.000317 0.000335 0.000351

X=0.7 0.000157 0.000197 0.000233 0.000266 0.000296 0.000323 0.000347 0.000369 0.000389 0.000407 0.000423

X=0.8 0.000216 0.000257 0.000293 0.000326 0.000355 0.000382 0.000406 0.000428 0.000448 0.000466 0.000483

X=0.9 0.000264 0.000304 0.000340 0.000373 0.000403 0.000429 0.000454 0.000476 0.000496 0.000514 0.000530

X=1 0.000283 0.000324 0.000360 0.000393 0.000422 0.000449 0.000473 0.000495 0.000515 0.000533 0.000550

ITpu 1=0.05, h=0.05:

Ta6auna A.8 — OTHOCUTENLHAS TOTPEINHOCTL B y3aax cetku Haf (t) g(x),npu t=0.05, h=0.05

T=0 T=0.1 T=0.2 T=0.3 T=0.4 T=0.5 T=0.6 T=0.7 T=0.8 T=0.9 T=1

X=0 0.000206 0.000222 0.000236 0.000249 0.000260 0.000271 0.000280 0.000288 0.000296 0.000303 0.000310

X=0.1 0.000254 0.000270 0.000284 0.000297 0.000308 0.000319 0.000328 0.000336 0.000344 0.000351 0.000358

X=0.2 0.000316 0.000331 0.000345 0.000358 0.000370 0.000380 0.000389 0.000398 0.000406 0.000413 0.000419

X=0.3 0.000373 0.000389 0.000403 0.000416 0.000427 0.000437 0.000447 0.000455 0.000463 0.000470 0.000476

X=0.4 0.000425 0.000441 0.000455 0.000468 0.000479 0.000490 0.000499 0.000508 0.000515 0.000522 0.000529

X=0.5 0.000472 0.000488 0.000502 0.000514 0.000526 0.000536 0.000546 0.000554 0.000562 0.000569 0.000575

X=0.6 0.000043 0.000058 0.000072 0.000085 0.000097 0.000107 0.000117 0.000125 0.000133 0.000140 0.000146

X=0.7 0.000079 0.000095 0.000109 0.000122 0.000133 0.000144 0.000153 0.000162 0.000169 0.000176 0.000183

X=0.8 0.000110 0.000125 0.000139 0.000152 0.000164 0.000174 0.000184 0.000192 0.000200 0.000207 0.000213

X=0.9 0.000134 0.000150 0.000164 0.000177 0.000188 0.000199 0.000208 0.000217 0.000224 0.000231 0.000238

X=1 0.000149 0.000164 0.000178 0.000191 0.000203 0.000213 0.000223 0.000231 0.000239 0.000246 0.000252

TTpu 1=0.01, h=0.01:

Ta6auna A.9 — OTHOCHTEIBbHAS TIOTPEINHOCTh B y3aax cetku Haf (t) g(x),mpu 1=0.01, h=0.01

T=0 T=0.1 T=0.2 T=0.3 T=0.4 T=0.5 T=0.6 T=0.7 T=0.8 T=0.9 T=1

X=0 0.000045 0.000047 0.000049 0.000051 0.000052 0.000054 0.000055 0.000057 0.000058 0.000059 0.000060

X=0.1 0.000056 0.000059 0.000061 0.000063 0.000064 0.000066 0.000067 0.000069 0.000070 0.000071 0.000072

X=0.2 0.000069 0.000071 0.000073 0.000075 0.000077 0.000078 0.000079 0.000081 0.000082 0.000083 0.000084

X=0.3 0.000080 0.000082 0.000084 0.000086 0.000088 0.000089 0.000091 0.000092 0.000093 0.000094 0.000095

X=0.4 0.000091 0.000093 0.000095 0.000097 0.000098 0.000100 0.000101 0.000103 0.000104 0.000105 0.000106

X=0.5 0.000100 0.000102 0.000104 0.000106 0.000108 0.000109 0.000111 0.000112 0.000113 0.000114 0.000115

X=0.6 0.000009 0.000011 0.000013 0.000015 0.000017 0.000018 0.000019 0.000021 0.000022 0.000023 0.000024

X=0.7 0.000016 0.000018 0.000020 0.000022 0.000024 0.000026 0.000027 0.000028 0.000029 0.000030 0.000031

X=0.8 0.000022 0.000025 0.000027 0.000029 0.000030 0.000032 0.000033 0.000034 0.000036 0.000037 0.000037

X=0.9 0.000027 0.000030 0.000032 0.000034 0.000035 0.000037 0.000038 0.000039 0.000041 0.000042 0.000043

X=1 0.000031 0.000033 0.000035 0.000037 0.000039 0.000041 0.000042 0.000043 0.000044 0.000045 0.000046
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I'paduk orHOCHTENBHOM HorpemHocTy Ha f (t) g(x) (Pucynok A.3):

<1074
1.2

0.8

Pucynok A.3 — I'paduk oTHOCHUTENbHOM norpernocTy Ha f (t) g(x), mpu 1=0.01, h=0.01

HNPUJIOKEHUE b. Pe3ynbTaThl BBIYUCICHUIA.
Tect 2:
u(t, x)=et(x3 + 2x + 100);

k(x) = e*;
W(t,x) = et(3x2 + 2);
f)g(x) = et(x3 + 2x + 100 — e*(3x2 + 6x + 2)).

OtHOcHTENBHAs TorpeHocTh Ha W (t, x):
[Tpu 1=0.1, h=0.1:

Ta6muua b.1 — OTHOCHTENBHAS IOTPELIHOCTEB y31ax cetku HaW (t, x),npu 1=0.1, h=0.1

T=0 T=0.1 T=0.2 T=0.3 T=0.4 T=0.5 T=0.6 T=0.7 T=0.8 T=0.9 T=1

X=0 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000

X=0.1 0.123024 0.123024 0.123024 0.123024 0.123024 0.123024 0.123024 0.123024 0.123024 0.123024 0.123024

X=0.2 0.134580 0.134580 0.134580 0.134580 0.134580 0.134580 0.134580 0.134580 0.134580 0.134580 0.134580

X=0.3 0.139391 0.139391 0.139391 0.139391 0.139391 0.139391 0.139391 0.139391 0.139391 0.139391 0.139391

X=0.4 0.138486 0.138486 0.138486 0.138486 0.138486 0.138486 0.138486 0.138486 0.138486 0.138486 0.138486

X=0.5 0.133357 0.133357 0.133357 0.133357 0.133357 0.133357 0.133357 0.133357 0.133357 0.133357 0.133357

X=0.6 0.125509 0.125509 0.125509 0.125509 0.125509 0.125509 0.125509 0.125509 0.125509 0.125509 0.125509

X=0.7 0.116202 0.116202 0.116202 0.116202 0.116202 0.116202 0.116202 0.116202 0.116202 0.116202 0.116202

X=0.8 0.106359 0.106359 0.106359 0.106359 0.106359 0.106359 0.106359 0.106359 0.106359 0.106359 0.106359

X=0.9 0.096591 0.096591 0.096591 0.096591 0.096591 0.096591 0.096591 0.096591 0.096591 0.096591 0.096591

X=1 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
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[Tpu 1=0.05, h=0.05:

Ta6auna b.2 — OtHOCHTENBHAS OIPENIHOCTEB y3aax cetku HaW (t, x),npu 1=0.05, h=0.05

T=0 T=0.1 T=0.2 T=0.3 T=0.4 T=0.5 T=0.6 T=0.7 T=0.8 T=0.9 T=1

X=0 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000

X=0.1 0.063025 0.063025 0.063025 0.063025 0.063025 0.063025 0.063025 0.063025 0.063025 0.063025 0.063025

X=0.2 0.070684 0.070684 0.070684 0.070684 0.070684 0.070684 0.070684 0.070684 0.070684 0.070684 0.070684

X=0.3 0.074242 0.074242 0.074242 0.074242 0.074242 0.074242 0.074242 0.074242 0.074242 0.074242 0.074242

X=0.4 0.074323 0.074323 0.074323 0.074323 0.074323 0.074323 0.074323 0.074323 0.074323 0.074323 0.074323

X=0.5 0.071826 0.071826 0.071826 0.071826 0.071826 0.071826 0.071826 0.071826 0.071826 0.071826 0.071826

X=0.6 0.067660 0.067660 0.067660 0.067660 0.067660 0.067660 0.067660 0.067660 0.067660 0.067660 0.067660

X=0.7 0.062582 0.062582 0.062582 0.062582 0.062582 0.062582 0.062582 0.062582 0.062582 0.062582 0.062582

X=0.8 0.057151 0.057151 0.057151 0.057151 0.057151 0.057151 0.057151 0.057151 0.057151 0.057151 0.057151

X=0.9 0.051735 0.051735 0.051735 0.051735 0.051735 0.051735 0.051735 0.051735 0.051735 0.051735 0.051735

X=1 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000

ITpu 1=0.01, h=0.01:

Ta6auna b.3 — OTHOCHTENBHAS OIPENIHOCTEB y3aax cetku HaW (t, x),npu t=0.01, h=0.01

T=0 T=0.1 T=0.2 T=0.3 T=0.4 T=0.5 T=0.6 T=0.7 T=0.8 T=0.9 T=1

X=0 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000

X=0.1 0.012914 0.012914 0.012914 0.012914 0.012914 0.012914 0.012914 0.012914 0.012914 0.012914 0.012914

X=0.2 0.014799 0.014799 0.014799 0.014799 0.014799 0.014799 0.014799 0.014799 0.014799 0.014799 0.014799

X=0.3 0.015722 0.015722 0.015722 0.015722 0.015722 0.015722 0.015722 0.015722 0.015722 0.015722 0.015722

X=0.4 0.015833 0.015833 0.015833 0.015833 0.015833 0.015833 0.015833 0.015833 0.015833 0.015833 0.015833

X=0.5 0.015339 0.015339 0.015339 0.015339 0.015339 0.015339 0.015339 0.015339 0.015339 0.015339 0.015339

X=0.6 0.014455 0.014455 0.014455 0.014455 0.014455 0.014455 0.014455 0.014455 0.014455 0.014455 0.014455

X=0.7 0.013356 0.013356 0.013356 0.013356 0.013356 0.013356 0.013356 0.013356 0.013356 0.013356 0.013356

X=0.8 0.012171 0.012171 0.012171 0.012171 0.012171 0.012171 0.012171 0.012171 0.012171 0.012171 0.012171

X=0.9 0.010986 0.010986 0.010986 0.010986 0.010986 0.010986 0.010986 0.010986 0.010986 0.010986 0.010986

X=1 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000

I'padux otHOCUTEIBHOM morpemnocty Ha W (t, x)(Pucynok b.1):
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Pucynok b.1T'paduk otHOCHTenbHOM norpemHoctr Ha W (t, x), mpu 1=0.01, h=0.01
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OTHOCHUTEIBHAS TIOrPEMIHOCT Ha U(t, X):

ITpu 1=0.1, h=0.1

Ta6auna b.4 — OTHOCHTENBHAS NOIPENIHOCTEB y3i1ax cetku Hau(t, x),mpu 1=0.1, h=0.1

T=0 T=0.1 T=0.2 T=0.3 T=0.4 T=0.5 T=0.6 T=0.7 T=0.8 T=0.9 T=1
X=0 0.000000 0.000114 0.000217 0.000310 0.000394 0.000470 0.000539 0.000602 0.000658 0.000709 0.000756
X=0.1 0.000000 0.000125 0.000238 0.000340 0.000432 0.000516 0.000592 0.000660 0.000722 0.000778 0.000829
X=0.2 0.000000 0.000149 0.000284 0.000406 0.000517 0.000617 0.000708 0.000790 0.000864 0.000931 0.000991
X=0.3 0.000000 0.000177 0.000337 0.000481 0.000612 0.000731 0.000838 0.000935 0.001023 0.001102 0.001174
X=0.4 0.000000 0.000207 0.000394 0.000563 0.000717 0.000855 0.000981 0.001094 0.001197 0.001290 0.001374
X=0.5 0.000000 0.000239 0.000455 0.000651 0.000828 0.000988 0.001133 0.001265 0.001383 0.001491 0.001588
X=0.6 0.000000 0.000035 0.000066 0.000094 0.000120 0.000143 0.000164 0.000183 0.000201 0.000216 0.000230
X=0.7 0.000000 0.000071 0.000135 0.000193 0.000245 0.000293 0.000336 0.000375 0.000410 0.000442 0.000470
X=0.8 0.000000 0.000108 0.000206 0.000294 0.000374 0.000447 0.000512 0.000572 0.000625 0.000674 0.000718
X=0.9 0.000000 0.000146 0.000278 0.000398 0.000506 0.000604 0.000693 0.000773 0.000845 0.000911 0.000970
X=1 0.000000 0.000164 0.000313 0.000448 0.000569 0.000680 0.000779 0.000869 0.000951 0.001025 0.001092

ITpu 1=0.05, h=0.05:
Ta6auua b.5 — OTHOCHTENBHAS MOIPENIHOCTEB y31ax cetku Hau(t, x),mpu 1=0.05, h=0.05

T=0 T=0.1 T=0.2 T=0.3 T=0.4 T=0.5 T=0.6 T=0.7 T=0.8 T=0.9 T=1
X=0 0.000000 0.000054 0.000103 0.000147 0.000187 0.000223 0.000256 0.000285 0.000312 0.000336 0.000358
X=0.1 0.000000 0.000062 0.000119 0.000169 0.000216 0.000257 0.000295 0.000329 0.000360 0.000388 0.000413
X=0.2 0.000000 0.000075 0.000143 0.000205 0.000260 0.000311 0.000356 0.000397 0.000435 0.000468 0.000499
X=0.3 0.000000 0.000090 0.000171 0.000245 0.000311 0.000372 0.000426 0.000475 0.000520 0.000560 0.000597
X=0.4 0.000000 0.000106 0.000202 0.000289 0.000368 0.000439 0.000503 0.000562 0.000614 0.000662 0.000705
X=0.5 0.000000 0.000124 0.000236 0.000337 0.000429 0.000511 0.000586 0.000654 0.000716 0.000771 0.000822
X=0.6 0.000000 0.000019 0.000036 0.000051 0.000065 0.000078 0.000090 0.000100 0.000109 0.000118 0.000125
X=0.7 0.000000 0.000039 0.000073 0.000105 0.000134 0.000159 0.000183 0.000204 0.000223 0.000240 0.000256
X=0.8 0.000000 0.000059 0.000112 0.000160 0.000204 0.000243 0.000279 0.000311 0.000340 0.000367 0.000391
X=0.9 0.000000 0.000079 0.000151 0.000216 0.000275 0.000328 0.000377 0.000420 0.000460 0.000495 0.000528
X=1 0.000000 0.000095 0.000181 0.000258 0.000329 0.000392 0.000450 0.000502 0.000549 0.000591 0.000630

ITpu 1=0.01, h=0.01:
Ta6muna b.6 — OTHOCHTEnbHAS IOTPEMIHOCTEB y3i1ax cetku Hau(t, x),mpu 1=0.01, h=0.01

T=0 T=0.1 T=0.2 T=0.3 T=0.4 T=0.5 T=0.6 T=0.7 T=0.8 T=0.9 T=1
X=0 0.000000 0.000010 0.000020 0.000028 0.000036 0.000043 0.000049 0.000055 0.000060 0.000065 0.000069
X=0.1 0.000000 0.000013 0.000024 0.000034 0.000043 0.000052 0.000059 0.000066 0.000072 0.000078 0.000083
X=0.2 0.000000 0.000015 0.000029 0.000041 0.000053 0.000063 0.000072 0.000081 0.000088 0.000095 0.000101
X=0.3 0.000000 0.000018 0.000035 0.000050 0.000064 0.000076 0.000087 0.000097 0.000106 0.000114 0.000122
X=0.4 0.000000 0.000022 0.000042 0.000060 0.000076 0.000090 0.000104 0.000116 0.000126 0.000136 0.000145
X=0.5 0.000000 0.000026 0.000049 0.000070 0.000089 0.000106 0.000121 0.000136 0.000148 0.000160 0.000170
X=0.6 0.000000 0.000004 0.000008 0.000011 0.000014 0.000017 0.000019 0.000022 0.000024 0.000025 0.000027
X=0.7 0.000000 0.000008 0.000016 0.000023 0.000029 0.000034 0.000039 0.000044 0.000048 0.000052 0.000055
X=0.8 0.000000 0.000013 0.000024 0.000034 0.000044 0.000052 0.000060 0.000067 0.000073 0.000079 0.000084
X=0.9 0.000000 0.000017 0.000033 0.000046 0.000059 0.000071 0.000081 0.000090 0.000099 0.000106 0.000113
X=1 0.000000 0.000021 0.000041 0.000058 0.000074 0.000088 0.000101 0.000113 0.000123 0.000133 0.000141
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I'paduk otHOCHTENBHOM HorpemHocT Ha U(t, x) (Pucynox B.2):
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Pucynok B.2 — I'paduk otHOCHTENBHOM TTOrpeniHocT Ha u(t, x), mpu 1=0.01, h=0.01

OtHocHTeNbHAs TorpermHocTs Ha f(t) g(x):
[Tpu 1=0.1, h=0.1:

Ta6auua b.7 — OTHOCHTENBHAS OrPENIHOCTEB y3aax cetku Haf (t) g(x),npu 1=0.1, h=0.1

T=0 T=0.1 T=0.2 T=0.3 T=0.4 T=0.5 T=0.6 T=0.7 T=0.8 T=0.9 T=1

X=0 0.001209 0.000221 0.000673 0.001483 0.002215 0.002878 0.003477 0.004019 0.004510 0.004954 0.005356

X=0.1 0.001341 0.000353 0.000541 0.001350 0.002083 0.002745 0.003344 0.003887 0.004378 0.004822 0.005223

X=0.2 0.001627 0.000639 0.000255 0.001064 0.001796 0.002458 0.003058 0.003600 0.004090 0.004534 0.004936

X=0.3 0.001959 0.000971 0.000077 0.000731 0.001463 0.002125 0.002724 0.003266 0.003757 0.004200 0.004602

X=0.4 0.002338 0.001351 0.000458 0.000351 0.001082 0.001744 0.002343 0.002885 0.003375 0.003818 0.004220

X=0.5 0.002770 0.001783 0.000890 0.000082 0.000649 0.001311 0.001909 0.002451 0.002941 0.003384 0.003786

X=0.6 0.000416 0.000573 0.001468 0.002278 0.003011 0.003674 0.004274 0.004816 0.005308 0.005752 0.006154

X=0.7 0.000882 0.000106 0.001001 0.001810 0.002543 0.003206 0.003805 0.004348 0.004839 0.005283 0.005685

X=0.8 0.001411 0.000422 0.000472 0.001281 0.002013 0.002675 0.003275 0.003817 0.004308 0.004752 0.005154

X=0.9 0.002022 0.001034 0.000140 0.000668 0.001400 0.002062 0.002661 0.003203 0.003693 0.004137 0.004538

X=1 0.002453 0.001466 0.000572 0.000236 0.000967 0.001629 0.002228 0.002769 0.003260 0.003703 0.004105

[Tpu 1=0.05, h=0.05:

Tabnuua B.8 — OtHOCHTEnBHAs TIOrpemHOCTLB y3aax cetku Haf (t) g(x),nmpu 1=0.05, h=0.05

T=0 T=0.1 T=0.2 T=0.3 T=0.4 T=0.5 T=0.6 T=0.7 T=0.8 T=0.9 T=1

X=0 0.000576 0.000035 0.000455 0.000899 0.001300 0.001663 0.001991 0.002288 0.002557 0.002800 0.003021

X=0.1 0.000671 0.000130 0.000360 0.000803 0.001204 0.001567 0.001896 0.002193 0.002462 0.002705 0.002925

X=0.2 0.000821 0.000280 0.000210 0.000653 0.001054 0.001417 0.001746 0.002043 0.002311 0.002555 0.002775

X=0.3 0.000998 0.000456 0.000033 0.000476 0.000877 0.001240 0.001568 0.001865 0.002134 0.002377 0.002597

X=0.4 0.001201 0.000660 0.000171 0.000272 0.000673 0.001036 0.001364 0.001661 0.001930 0.002173 0.002393

X=0.5 0.001434 0.000893 0.000404 0.000039 0.000440 0.000803 0.001131 0.001428 0.001696 0.001939 0.002159

X=0.6 0.000226 0.000315 0.000806 0.001249 0.001650 0.002013 0.002342 0.002639 0.002908 0.003151 0.003372

X=0.7 0.000479 0.000062 0.000552 0.000996 0.001397 0.001760 0.002088 0.002385 0.002654 0.002898 0.003118

X=0.8 0.000765 0.000224 0.000266 0.000709 0.001110 0.001473 0.001801 0.002098 0.002367 0.002610 0.002831

X=0.9 0.001096 0.000554 0.000065 0.000378 0.000779 0.001142 0.001470 0.001767 0.002036 0.002279 0.002499

X=1 0.001409 0.000868 0.000379 0.000064 0.000465 0.000828 0.001156 0.001453 0.001721 0.001964 0.002184
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TTpu ©=0.01, h=0.01:

Ta6auna b.9 — OtHocuTenbHAs NOrpenHoCTh B y3iax cetku Haf (t) g(x),mpu 1=0.01, h=0.01

T=0 T=0.1 T=0.2 T=0.3 T=0.4 T=0.5 T=0.6 T=0.7 T=0.8 T=0.9 T=1

X=0 0.000112 0.000005 0.000111 0.000207 0.000293 0.000372 0.000443 0.000507 0.000565 0.000617 0.000665

X=0.1 0.000135 0.000018 0.000087 0.000183 0.000270 0.000348 0.000419 0.000483 0.000541 0.000594 0.000641

X=0.2 0.000167 0.000050 0.000056 0.000152 0.000238 0.000317 0.000388 0.000452 0.000510 0.000562 0.000610

X=0.3 0.000204 0.000087 0.000019 0.000114 0.000201 0.000279 0.000350 0.000414 0.000473 0.000525 0.000573

X=0.4 0.000247 0.000131 0.000025 0.000071 0.000158 0.000236 0.000307 0.000371 0.000429 0.000482 0.000529

X=0.5 0.000297 0.000180 0.000074 0.000021 0.000108 0.000186 0.000257 0.000321 0.000379 0.000432 0.000479

X=0.6 0.000049 0.000068 0.000174 0.000270 0.000357 0.000435 0.000506 0.000570 0.000628 0.000681 0.000728

X=0.7 0.000103 0.000014 0.000120 0.000216 0.000302 0.000381 0.000452 0.000516 0.000574 0.000626 0.000674

X=0.8 0.000164 0.000047 0.000059 0.000154 0.000241 0.000319 0.000390 0.000454 0.000512 0.000565 0.000612

X=0.9 0.000235 0.000118 0.000012 0.000084 0.000170 0.000249 0.000320 0.000384 0.000442 0.000494 0.000542

X=1 0.000315 0.000198 0.000093 0.000003 0.000090 0.000168 0.000239 0.000303 0.000361 0.000414 0.000461

I'padux otHOCHTENBHOM morpemnoctd Ha f(t) g(x) (Pucynok B.3)
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A

Pucynok B.3 — I'paduk otrocurensHol norpermsnocty Ha f(t)g(x), mpu t=0.01, h=0.01

31




