OKOHOMUYHBIC PA3HOCTHBIE CXEMBI JIJISI MHOTOMEPHBIX
3aJ1a9 MaTeMaTndeckoil pu3nkn. Cxema rnepeMeHHbIX
HaIlpaB/JIeHU JIJd HavYaJIbHO-KPaeBOU 3ajiavn JIj1d

yPaBHEHUS TEIJIOIPOBOJHOCTH B IIPAMOYTOJIbHUKE.

Kak yzxe ObL10 1M0OKa3aHO Ha IIPUMEPE OJIHOMEPHBIX IO IIPOCTPAHCTBEHHON MEPEMEHHON 3a-
Jad4, dBHbIEe CXEMbl, B KOTOPLIX OIIepPaTop, COAePXKaIlUil IPOU3BOAHBIC 110 X, AIIIPOKCUMUPYETC
Ha CJIoe, TJie pelleHne yKe M3BECTHO, NMPOCThl B MPUMEHEHUW, HO ABJAIOTCH YCJIOBHO YCTOI-
quBbIME. [Ij1st uX ycroitunBocTn TpedyeTcs JOCTATOYHO MaJIeHbKUil mar 1o BpeMenu. HesaBHble
CXEMbI, B KOTOPBIX omepaTop auddepeHiinpoBanus 1Mo IPOCTPAHCTBEHHO IepeMEHHO alllipoK-
CUMUPYETCs HA HOBOM CJIO€ TI0 BPEMEHU, KaK IIPABUJI0 OE3YCTIOBHO YCTONYUBBI, HO IPUBOJIAT K
HeOOXOMMOCTHU PelIaTh CUCTEMY YPaBHEHUN OTHOCUTE/ILHO 3HAYCHUN NCKOMOI ceTOYHO# (DyHK-
I Ha HOBOM BPEMEHHOM CJIOE.

HpI/IMeHeHI/Ie HEABHBIX CXEM [JIdd MHOI'OMEPHbLIX 3a/a4 3aTPYJAHEHO TE€M, 9YTO IIOJIyY9alOlasacsd
[IPU 3TOM CHUCTeMa JIjId 3HAYEHUI MCKOMON (DYHKIIMM HA HOBOM BPEMEHHOM CJIOE€ MOYKET OBIThH
JIOCTATOYHO CJIOZKHOM M TPeOOBaTh JJIs CBOErO pelleHns OObIIoro uucia Aeiicrsuii. [TosTomy
IIPX YHACJECHHOM PEIIeHNN MHOTOMEPHBIX 33189 YacTO UCIOJIb3YIOT TaK Ha3bIBaEMbIC 9KOHOMUY-
Hble PA3HOCTHDBIE CXEMBI.

9KOHOMI/I‘{HbIMI/I Pa3HOCTHBIMU CXeMaMM Ha3bIBalOT CXEMbl, COYCTaIOIIe B ce6e JIydHine Ka-
JecTBa ABHON M HesABHOM cxeM. OHU ABJIAIOTCS 6€3YCIOBHO yCTONYIMBBIME, KAK HESABHAS CXEMA,
U TPEOYIOT IIPH HIEPEX0/Ie CO CJIOS Ha CJIOH 3aTpaThl YUc/Ia apudMeTHIecKux omneparuit (), mpo-
HOPITHOHAJIBHOTO YHUCITY Y3JI0B ceTKH, Tak 110 () = O(1/hP), rae h = 1%1? h;, p — pasMepHOCTD
obnactu, h; — mar ceTku 1o HampayeHnto i. OcHOBHasT mjest OOJIBITUHCTBA SKOHOMUIHBIX
CXEM COCTOUT B CBEJICHMU IIEPEXO/la CO CJI0dA Ha CJIOW K IOCJEIOBATCIBHOMY PEIICHUIO DAIA
OJTHOMEPHBIX 3a/1a9 10 KarK/IOMy U3 KOOPJMHATHBLIX HallpaBjiaeHuil. [Ipm aroMm g Kaxkmaoi u3
IIPOMEXKYTOYHBIX 3aJIa9 CTPOUTCH OE3YCJOBHO YCTOWYMBAA CXeMa, TpeOyIoIas JIjisd CBOETrO pe-

meHud 9Yucjia ﬂeﬁCTBHﬁ, IIPOIIOPIUOHAJIBHOI'O YUCJIYy Y3JIOB CETKH Ha KazKJIO0M BPEMEHHOM CJIOE.



1 Metos nepeMeHHbIX HalpaBJeHUil /i ypaBHEHUs Tell-

JIOIIPOBOAHOCTU B IIPAMOYI'OJIbHUKE

N rero cBejiennst mepexojia co CJIos Ha CJI0M K JIByM BCIIOMOTaTe/IbHBIM 3a/ladaM BbIPAXKaeT,
HalnpuMep, mnpejoxkenHas B 1955 roay IIucmenom u Pexkdopmom, a takxke /lyriacom, cxema
[epEeMEeHHBIX HAIPABJIEeHNUi (IIPOIOIbHO-TIONEpeTHas CXeMa) JJI BYMEPHOTO yPABHEHUs Tell-
JIOTIPOBOTHOCTH B IIPSIMOYTOJILHO# obtactn. PaceMoTpum miero 9Toit cxeMbl Ha IpUMepe 3a,1a91

C 'PaAaHUYIHBIMHA YCJIOBUAMU ,Z[I/IpI/IXJIGI

)
a—?:Au—l—f(x,y,t), z€(0,1,), ye(0,1,), te 0T

u‘w=0 = :ul(yvt>7 u‘m:lz = ,UQ(Z/,t),
uly=o = p3(z,t), u|y:ly = pa(x,1).

u|t:0 = U,()(I, y)

\

Beenem B pacyeTHoii 001aCTH PAaBHOMEPHYIO CETKY:
Tp =nhy, n=0,1,..,.N, Nhy =1, Yy, =mhy, m=0,1,....M, Mh, =1,

tj=jr, j=0,1,...J, Jr=T.

0? 0?
3aMeHuM OoIrepaToOphl ) n a9 X pa3HOCTHBIMU aHaJIOI'aMH:
ox dy
A o o unfl,m - 2un,m + unJrl,m
1U = Ugy = h2 )
i
A o o Upm—1 — 2un,m + Up m+1
2U = Ugy = 2 ’
Y

[JIe WCIOJIb30BAHbI OO03HAUCHUS Uy m = U(Tpy, Y, ). Bysem ocyImecTBiasaTs mepexof; co cyios j
Ha cjoii j+1 B 1Ba sTama. Beeiem BcriomoraTe/IbHBIN TPOMEXKYTOYHBIN CJIOi, KOTOPBIH YCIOBHO

0003HaUNM j + 5 [Iycrb 3HaveHUs Ha CJI0€ § yKe M3BECTHBI (Ha CAMOM [EePBOM Ilare 3HAYCHUsI

u® = u(Tp, Ym, to) U3BECTHDBI U3 HAYAJIBHOTO ycJI0BHUs ). [lepeiiieM Ha BCIOMOTATEIbHBIH CIIOi

n,m -~

7+ > HCIIOJIb3YS HEABHYIO CXeMY II0 IIEPEMEHHON & M ABHYIO 110 IEPEMEHHON I/, TO €CTh 3aMeHAS

J*u
BBIPazKeHHEe 2 ero pasHOCTHBLIM AHAJOIOM, B3dATLIM Ha HOBOM CJIoe j + 3 a BbIpasKeHue
x
0%u . .
2 PasHOCTHBIM AaHAJOTOM, B3ATHIM Ha cjoe j. IIpu stom dyukimo f(z,y,t) B mpaBoii
Y



YACTU YpaBHEHUS AIITPOKCUMUPYEM Ha TOJIYIIEIOM cjoe. B pe3yabrare mpujeM K pa3sHOCTHOMY

YPaBHCHUIO

w2 —w 1 : 1
— +3 +3

— =AW+ M 4+ T2, 0<z, <y, 0 <y <. (1.2)

0.57

[Iepexoy co ciost j + B Ha HOBBIII 11eJ/IbI CJI0ii J + 1 ocyIecTBUM 110 IBHOM cxXeMe 110 HalpaB-

JIEHUIO T W HEeSBHOM 10 HAIIPABJIEHUIO Y, MO-TIPEYKHEMY allPOKCUMUPYs PYHKINO f (:U, Y, t) Ha

IIPOMEXKYTOYHOM IIOJIYIEJIOM CJIOE:

Wit — its
0.57

Beranras u3 ypasuenus (1.2) ypasaenue (1.3), mosydnM paBeHCTBO, CBsI3bIBAOIIEE 3HAUE-

= Ale% + Aguw T fj+%, 0<z, <l 0<ym <l (1.3)

. l . -
HHUA BCIIOMOTaTeIbHOMN ®YHKHHH w]+2 CO 3HAQYCHUAMU NCKOMOM CETOYHOU (bYHKH,I/II/I W Ha CJI0AX

juj+ —
J J
witr = % _ %AQ(ij —wl), (1.4)

KOTOPOE MOJI2KHO BBIIIOJIHATBCA Ha BCEX Y3JlaX CETKH BILJIOTH JO I'DaAaHUYIHBIX. 9T10 PaB€HCTBO

i1
HO3BOJIAET MOTYyYUTh TPAHUIHbIe yeaoBus 1ad w’ T2 mpn 29 = 0 n xy = I,

w4 w)t! j j
wpr = =20 T (gt — ) =
) 2 4 ) )
/‘Ll(ymat)—f_:ul(ymat 1) T _‘+l
= ’ 5 I ZAZ(Nl(ymatj—i-l) — 11 (Y, t5)) = Mjl,mQ,
il po(Yms t) + 2(Yms 1) T _j+1
wy A = ’ 5 - ZA2(M2(ym>tj+l) — 12 (Y 1)) = i -

_j+3
Samerum, 910 ecyiu (DYHKIHS 4] HE 3aBUCUT OT t, TO ulmf = 141(Ym). AHATIOTHYHOE yTBEP-

JKJICHHE CIIPaBEJJTUBO JIId (DYHKIIAK [is.
Ha kazkJ10M 11€JI0M CJI0€ j 110 BpeMeHU IpaHnIHbIe yeioBust 3a1auu (1.1) annpokenMupyoTest

TOYHO:

wé,mzul(ym7tj)7 wg'\f,m:MZ(ymatj)a m:O,l,...,M,

wﬁ;’o = ps(zn, t;), wfl’M = ps(n,tj), n=0,1,...,N.

!
Jobasnas K cucreme (1.2) rpanumuanbie yeaous mis dynkmun w’ 2 nmpun = 0un = N,

pu KaxkjioM pukcuposannom m = 1,2, ..., M — 1 nony4daem cucremy jjiss N + 1 Heu3BecTHOrO:

jt3 9ty i+
wO,m? wl,m? s wN7m7



KOTOPAasl PEIIAaeTCs METO0M TPOroHKH. [{yist sroro npn kazx oM m tpebyercs copeprmth O (N +
1) neitcrBuii. Korja sHauenns Ha IPOMEXKYTOTHOM cJioe Haiimenbl, qobasiss K cucreme (1.3)
r I+ = =M

paHn4Hble ycaoBud Jisg GyHKmu w’ - upu m = 0 u m = M, npn KaxkJa0M (pUKCHPOBAHHOM

n=1,2,....,N — 1 nonydaem cucremy s M + 1 Heu3BecTHOIO:

j+1 j+1 j+1

Wpo s Wpls oy Wy

KOTOpas TaKXKe perraeTcd Mporonkoit. /[ys sroro npu KakJ10M (PUKCUPOBAHHOM 1 TpedyeTcs

J+1

0,m n

cogepututb O(M + 1) neitcrBuii. 3aBepiaercst mepexo/i Ha HOBBII CJIONH HAXOXKIEHHEM W
wx’; JUI BCEX M U3 T'PAHMIHBIX ycjoBuit. Takum obpas3om, Jijist mepexojia co CJIod j Ha CJION
J + 1 Bcero neobxommmo 3arparuts O((N + 1)(M + 1)) aeiicrsuii.

MokHO JT0Ka3aTh, 9TO ONUCAHHAs BBINIE PA3HOCTHASA CXeMa ABJIAETCA 0E3YCJIOBHO YCTOM-
qupoil. Haiisiem ee morpemntaocts annpokcenmanuu. [lojgcrasiss Boipazkerue (1.4) B ypaBHeHUe

(1.2), mosryanm paBeHCTBO

w1 , | , , , , , ,
weoe—w §A2(w9+1 —w!) = §A1(w]+1 +w’) — iAlAz(wJH —w?) + A + f”%,
T

KOTOpPOE€ MO2KHO IIepelncaTb B BUIE:
(E — 0.57A1)(E — 0.57Ap)w, = Aw? + fi+3,

e F — equamanbnil oneparop, A = A+ Ay — pasHocTHas anmpokcuMalys oneparopa Jlarma-
i [
wItt —w?
ca, wy = — . Wrak, cerounas pyHKIN W ABJIIETCS PEHICHUEM PA3HOCTHOTO YPABHEHHA
-

Bw, = Aw’ + f/*2, (1.5)

riae B = By By, B; = E—0.57A;, i = 1, 2. Pasznocrabie cxembl Buja (1.5), B KoTopbIx oneparop B
Ipe/IcTaBiIsgeT coboii IPOn3Be/IeHNIe HECKOILKIX OIEPATOPOB, HA3BIBAIOTCA (haKTOPU30BAHIBIMM
CXEMaMH.

Ilycte w — Tounoe permenne 3aga4du (1.1), w — permenne 3aga4au (1.2)-(1.3). Pacemorpum
CETOUHYIO QYHKINIO 2 = W — . B HaYaIbHbIH MOMEHT BpEMeHH 1 Ha TPAHUIE 00/IACTH HOIPell-
HOCTb 2 PaBHa HYJIIO, Ta KaK HadasIbHble U IDAHUTHBIE YCIOBUS AIIPOKCUMUPYIOTCS TOUHO. Bo

BHYTPEHHHUX y3JIaX OHa YIOBJIETBOPAET PA3HOCTHOMY YPaBHEHUIO:
. i1
(E — 0.57A)(E — 0.57As) 2 = A2 + 402,

r7e 1) — MOrPeNrHoCTDb ammpokcumarnnn. OHa nMeer BUT:

2

1 ) 1 . . 1
2 = Aul — (E = 0.57A)(E — 0.57As)ug + fom? = 0.5A(w + w/™) — uy — %A1A2ut ot
~——
O(72)



Ecan dysakius u(x, u, t) aBiasercs JOCTATOTHO IIAIKON 1 cyrnecTByeT dncyao M > 0, Takoe

4qTO:
0*u
o]

B pacueTHoit 0b/1acTu, TO

*u

<M, |=—| <M
‘5’?;4

Pu | o |2
0x20y20t| 7 |0xt

0.5(u + /) = w2 4+ 0(72), 0.5AW +u/th) = Atz +O(72) = Atz + O(K2 + he+77),

ou

_ 77 2
- at +O(T )a

Uy

=t 1

a BbIpaxkenne AjAsu; orpanndeno. CreoBaresbHO,

ou
= (Au—a‘f‘f)

~~
=0

[NIES

Jj+ 2 2 2 2 2 2
U, +O(hy + hy +7°) = O(hy + hy, +77).

(Tn,ym 7tj+% )
>

3

CiieJioBaTe/IbHO, cXeMa MepeMeHHbIX HallpaB/IeHnii IMeeT HorperHocThb annpokcumarn O(h2+
hf/ + 72). Tak Kak JUIs ee peaau3aldu TpebyeTcs Uuc/Io JefCTBUl, TPOIOPIMOHATILHOE THCILY

Y3JIOB CE€TKHU, CXEMa ABJIAETCA SKOHOMUYHOIA.

2 Ilpumep peanuzanuum cxeMbl IepeMEHHbIX HallpaBJIEeHU

MCHOJIbByeM CXeMYy IIEPpEMEHHBIX HaHpaBJIeHI/IIL/'I JJ1d 9UCJIEHHOI'O pelIeHnA CHG,ILYIOHLQﬂ Ha4daJIbHO-

KpaeBoil 3ajia4u:

(O

gu_ 4Au + €' cos <7T—x) sin <7T—y) , x€(0,1), ye€(0,2), t € (0,1],

ot 2 4

ou

% =Y, u‘x:l :y+17

=0 (21)
ou
U’ =0 — 17 a =,
Y ay Y=

\ uli—o = vy + 1.

Anasmruyeckoe pemenue 3TOMH 3a /a9 nMeeT BUI:

57r2
et —e 1t

() (5)
—————cos (— ) sin(— ).
1+ 572/4 2 4

Bsejsiem B pacdeTHoit obsracT paBHOMEPHYIO CETKY, HCIIOJIb3Ysd (DUKTUBHBIE Y3JIbI B OKPECT-

u=uaxy+1-+

HOCTHU I'PaHUIL, Ha KOTOPbIX 3a/laHbl YCJIOBUA Heitmana:



h h 1
n=——4nhy, n=01,.,N ——=+Nh,=1— h, = :
@ 5 T ey 5 T N —1/2
h 0,1,...M, Mh 2+—hy—>h _z
m = MM , m=U, 1L, ..., ) = - ’
Y y y 2 Y M-—1/2
T
tj:jTa j:()v]-)"'aja 7-27‘

Hauasnproe ycioBue 3amaun (2.1) anmpoKCHMUPYeTCsi TOUHO:

0

wn,m - xnym_’_ 17 n = 0,1,...,N, m = O,l,...,M.

['panmanbie yeaoBus 3aja4un (2.1) Ha KaxKJI0OM BPEMEHHOM CJIOE j allllPOKCUMUPYEM CJIeJLy-

FOIIUM 0Opa30M:

J J
wy,, — W ,
1,m 0,m 7 o -
. =Ym:, Wnpm=Ym+1l, m=01..,M,
xT
J J
. w —w
i n, M n,M—1 o
Wy =1, . t,, n=01,.., N
Y

[Ipu sToM ycoBug upuxie anmpoKCUMUPYIOTCS TOYHO, a ycjaoBud Helimana 3a cuer BbI-
Oopa ceTKN alnmpoKCUMUPYIOTCS CO BTOPBIM MOPSIKOM IOTPENTHOCTU AIMPOKCUMAINH, TaK KaK
COOTBETCTBYIOIINE PA3HOCTHBIE IEPBBbIE MPOU3BOHBIE OKA3bIBAIOTCA MEHTPAJJIHLHBIMI OTHOCH-
TeJIbHO TodYeK * = 0 m y = 2.

[Toce Toro Kak HavaJIbHBIE YCIOBHUS 3aJaHbI, OYIeM OCYIIEeCTBIIATH IEPEX0o/] CO CJIos j Ha
cioit 7 + 1 4depe3 BcrioMoraTesIbHbINA CJION J + 5 B COOTBETCTBUU CO CXEMOH IIepeMEHHBIX Ha-
[paBJeHuil. 3aMeTuM, 9TO B pacCMaTpPUBAEMOil 3a/1a1ue (DYHKIMH B IIPABBIX YaCTIX ITPAHUIHBIX
YCJIOBUI HE 3aBUCAT OT BPEMEHU, TIO3TOMY Ha ITPOMEKYTOUYHBIX CJIOAX UX He Tpedyercs mpeob-
pa30BBLIBATS.

PaccmorpuM nepexon co ciiogd j Ha cJIoit j + 7 CooTBeTcTBYyIOIAas CUCTEMa yPaBHEHU

nmMeeT B

1
(Wit —w 4 L ! :
nm — Wnm J+3 Jjt3 Jt+3 J J J
g ﬁ (wnH,m — zwn,m Wy _1m + ﬁ (wn,m-‘rl o 2wn,m + wn,m—l) +
5T z y
) T . Y,
4 el HO5T g ") gin (227 n=12,..N—-1, m=1,2,...M—1
2 4 ) ) ) ) ) ) ) ) ?
w3+§ U}j+% 1
1m — Yom Jt3
- Y W =gmtl, m=1. M-—1
\ T

(2.2)



[Tpu xaxkmom dukcupoBannom m = 1,2, ..., M — 1 cucremy (2.2) MOXKHO MEPENUCATH CJIe-

JIYIOIIIM 00Pa3oM:

x

+ get1+0'57 cos (%) sin (%)) ., n=1..N—1,

27 4l 41 j+i o 27 4l . 2T - ~ -
ﬁwn—im - (h_2 + 1) w”v”% + ﬁwn—ij,m == wgz,m + ﬁ (wiL,m+1 - ngz,m + w;,m—l) +

sl
/LUN,’)’TL - ym + 17

\

njn, 9TO TO 2Ke caMoe:

4 - 1 - 1
Jts _  Jt3 T
wO,m - wl,m + Vl )
01 -1 S0 1
it+3 it its
A" 3 — C™wnt + B w3, = —F%, n=1,.,N—1, (2.3)
j+i
\ wN,m =V,
rie
2T 4T
X X X X X
A:B:ﬁ7 C:ﬁ-i—l, VY = —hylYm, V5 =Ym+ 1,
X X

4 2r , , ; T T Y
T __ ] = J o J J ot +0.57 n m
Fy=w),, + (wmmJr1 2wy, + wmm_l) + —e" cos < > sin ( ) .
hy 2 2 4
ucrem .3) nMeeT TpexJIMaroHaJbHYI0O MapTUILY U MOXKET ObITh PelleHa METOA0M IPOT'OHKH.
Cucrema (2.3 ee e aroHa 10 Ma oxer 0 eIIreHa MEeTOI0 oro
1

. Jt+
Taxkum o6pa30M, JJIgd TOI'O 4TOOBLI HAWTH (byHKHI/HO wn’n’% Ha BCIIOMOT'aT€JIbHOM IIOJIyIIEJIOM

cJi0e, HeoOXOIMMO TTPH KazkjioM dbukcupoBanroM m = 1, ..., M — 1 pemuts cBoto cucremy (2.3).
1

it
[Ipu 3TOM MBI IOJTYINM 3HAUEHUS Wy, A Becex n=0,1,.... Num=1,2,.... M — 1. Boruauc-
1

it}
JIATH 3HAaYeHUs (PYHKIUA Wy, TpU m = 0 u m = M HeT HeoOXOJMMOCTH, TaK KaK OHU IIpU

1epexoJie ¢ BCIIOMOIaTe/IbHOI'O CJIOS J + 3 Ha cJjoil j + 1 He nCHOJIB3YIOTCS.

o1 :
Paccmorpum Tenepsb nepexo;i co cjios j + 5 Ha HOBBII 1eJIbIi cjioit j + 1. Byem ocymecTs-

JIATb 9TOT IIEpexo/ II0 SIBHOM cxeMe II0 HallpaBJICHUIO T U IIO0 HEABHOI 110 HaIlPpaBJICHUIO Y. B

pe3yJibTaTe MPUJIEM K CJIEJYIONIEN CUCTEME:



( . i L
J+
w]+1 2 4

r e , & j+3 Jjt+s Jj+35 o j+1 j+1 Jj+1
0.5 h2 (wn-i-l,m - 2wn»m + wn—l,m> * h2 (wn,m+1 B 2w"»m + Wn,m—1
.OT 2 Y
) T™r . Yy
Heti 057 (g ™) gin (=2 n=12..N—1, m=1,2,...,.M—1
9 4 ) 5 Ly eeey ’ » Sy ’
Jj+1 g+l
it Onpt ~ Onbao1 =1,.,N—1
wn,() =1, h = Ty. n=1,..., — 1.
Y

(2.4)

[Tpu kaxaom dukcupoBanHoMm n = 1,2, ..., N — 1 cucremy (2.4) MOXKHO IepeNucaTh B BUJIE:

j+1
wyy = 1,
2T 4T . 2r i+l 27 i1 i1 il
j+1 j+1 j+1 o Jj+35 J+3 Jj+3 Jj+3
ﬁ n,m—1 " ﬁ +1 Wy, m T ﬁwn,m—&—l = — | Wn,m + ﬁ Wpaim — 2w"7m + Wy—_1,m +
y Yy Y x
T .. Ty, TYm
+ =057 g sin [ —=— m=1 ... M-1
2 2 4 ) M) b )
S A |
wn,M - wn,M—l + x”h?ﬂ
\
WM, 9TO TO 2Ke caMoe, B BHJE:
(.
J+1 _ oy
Who = V1
Y, L ey gL T o N A — _
AVwy oy — CYwll 4+ BYwy o = —FY, m=1,.., M —1,
j+1 _  g+1 Y
wn,M - n,M71+V27
\
rie
2T 4T
_ _ _ Y _ Y _
Ay—By—ﬁ, Cy—ﬁ—Fl, 1/1—1, I/Q—I'nhy,
Yy y

i+l 27 i+l i+l i+l T T T
j+ i+ i+ g+ : o (Y
FY = wnm + 5 (wn+im — 2Wnm + wnﬁ,m> + =105 cos <—n> sin (—m> :

2 2

H2 1

Cucrema (2.5) nmeeT TpexIuaroHaJbHYIO MATPUILy ¥ MOYKET OBbITH pereHa MeTOJOM IPOo-

1

rouku. Mrak, jij1g TOro 9To0BI IMepeiTH ¢ BCIIOMOIaTe/IbHOTO CJIOS J + 3 Ha HOBBIN TEeJbIN CJION

J + 1 meobxoaumo jis Kaxkjoro ¢dpukcupoBanuoro n = 1,2,...., N — 1 pemursb CBOIO CUCTEMY

(2.5). B pesysbrare Ml 101y anM 3HaMenns wy

npu Becexn =1,2,.. N—1lum=0,1,..., M.

s Toro 9ToOBI 3aBepIINTh Iepexo Ha cjaoit j + 1, HeoOXoauMo HalTH 3HavUeHus (DYHKINNA

wflﬂ npu n =0wun = N. [ng sroro Bocrosb3yeMcs TPAHUYHBIMU YCJIOBUSIMU:



J+1 g+l J+l .
Wo,m = Wim _hzyma WN m —ym+1, m—O,l,...,M.

Ananmurudeckoe pererne 3aja4n (2.1) u ee yucsennoe pemenue npu N = 100, M = 200,
7 = 0.01 ¢ TOMOIIbIO CXEMBI ITePEMEHHBIX HaIIPaBJIEHUI 11T HECKOJBKMX MOMEHTOB BpEMEHU

npejicTaBIeHbl Ha puc. 1 - 3.

AHAIUTHYECKOS pEIIcHHE YucneHHOS pEIIcHHE

oo 0 o

Puc. 1: Ananuruyaeckoe u ducjieHHoe perienne 3a1adu (2.1) B MOMEHT BpeMeHHU 199 = 1



AHAIHTHYCCKOE PEIICHHE UHCIEHHOS PEIICHUS

Puc. 2: Anasuriyeckoe u ducjieHHoe perienue 3a1adu (2.1) B MOMEHT BpeMeHH t30) = 3
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AHAUTHYECKOE PEIIEHNE YucIeHHOE PEIEHNE

.1g°  TIOTPEeIHOCTh YHCIEHHOTO pelleHns, %

Puc. 3: Ananmrudeckoe n aucienHoe perenue 3a1aan (2.1) B MOMEHT BpeMeHHU t5p0 = 5
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