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0/lHIIM 113 B8lKHblX H8Ilp8BneHIIH B COBpeMeHHOH Bbl'll1Cn11Tenb

HOH M8TeM8TIIK0 l!BmieTCl! P83p86oTK8 a<jJ<jJeKTIIBHbIX MeTO/lOB 'IIIC

neaaoro pemeHllll aen11aeliHblX 38/l8'1, '18CTO B03HIIK8IOIIIIIX B qJll-

311Ke II TeXHHKe, EonblIIYIO ponb B p83BIITIIII aToro H8IT!)8Bnea11H 

III'p8IOT p860Tbl T8KIIX KpynHbIX M8TeM8TIIKOB, K8K A.H. T11xoHOB, 

n.B. K8HTopoa11q, P, EennM8H,. n. Konn8TU. 

B npe,[(CT8BnHeMOH /lllCCepT8UIIII p8CCM8TpllB8eTCl! MeTO/l 

np116n11lKeHHOl'O pemeHllll Kp8eBblX 38,[(8'1 /lnll aen11HeliHblX o6bIKHO

BeHHblX A11<jJ<jJepeau118nhHb1x yp8aaea11li BToporo nopll,[(K8 

<p ( y ) ■ y ;, + f ( X , y ) = 0 , . (1) 

y (0) = y ( 1) = 0 , (2) 

BCTpe'l810l!lllXCll B PH/le qJll311'1eCKIIX npo6neM, H8np11Mep, B aen11-

aeliaoli Teop1111 nonH II CT8TIICTH'leCKOli Teop1111 llllP8, B 38/l8'18X 

/lBHlKeHllll YCKOpl!eMblX '18CTIIU. En8!'0/l8Pll <jJyHKUIIOH8nbHOMY ITO/l

XO/ly B 11ccne,[(OB8Hlll!X p8CCM8TpllB8eMblH MeTO/l MOlKeT 5bITb np11-

MeHeH II K llPYl'IIM 38/l8'18M. 

H/lel! npe1ln8r8eMoro MeTO/l8 38KnJO'l8eTCH B cae,[(ea1111 nep

BOH8'18nbHOli CT8TH'leCKOH 38,[(8'111 K HeKOTOpOMY /lllH8Mll'leCKOMY 

npou.eccy nyTeM BBelleHHH AononH11Tenbaoro aenpepb1aaoro n8p8-

MeTpE!. - apeMeH11 t(O:::, t < 00 )- 11 11ccneAOB8HH11 a Toro npouecc8 

np11 t ➔ 00 • .llnH <jJyHKUIIOH8nbHOl'O YP8BHeH11ll 

(3) 
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ri:te ¢ (y) HeneHellHhil! onepaTop, nepeaoi:tsrumli B -npocTpaHcT-

BO Y B B -npocTpaHCTBO z , npe npei:tnonolKeHeH cymecTao-

B8HHSI XOTSI 6hI 0/:IHOI'O peweHHSI y * aTor9 ypaaHeHesi, napaMeTp 

BBO/:IHTCSI TaKHM o6pa30M, 'lT06bI 6hinO BhmonHeHo COOTHOwe-

HIie 

ddt. ¢(y(t))=- ¢(y( t)), y(~ =yo 

TTpe onpei:teneHHblX ycnOBHSIX 8TO ypaaHeHHe MOlKHO npei:tCTaBHTb 

B qiopMe 

-t 
y' =-¢'(y) ·¢(y), y(O)=yo ' 

(4) 

KOTOpasi OilHChIBaeT J:IHHaMH'leCKHll npouecc, S1BnS1t011lHllCS1 HenpepbIB

HbIM aHanoroM MeTOi:ta Hb!OTOHa, 

/1/ 
M,K. raaypHHblM 8TOT MeTOJ:1 Hapsii:ty C APYI'HMH Heape-
' ' , ' ' 

pb!BHbIMH aHanoraMH HTepal.lHOHHblX npoueccoB, HCCneaoaaH B CBSl3H 

C J:IOKa3aTenbCTBOM cymecTBOBaHHSI peweHHSI (3). CneayeT, 0/:IHaKo, 

3aMeTHTb, 'ITO B uenoM psii:te 38/:18'1 cymeCTBOBaHHe perueHHSI MOlKeT 

6hITb ycTaHOBneHO T
0

0nbKO c IlOMOIIlb!O 6onee i:teTanbHblX eccneao

BaHHll, a i:tnsi HeKOTOpb!X npaKTH'leCKHX 3t!Af'l OHO 6hrnaeT H3BeCT-

' Hb!M, 8 TO lKe BpeMSI HenpepbIBHhili aHanor MeToi:ta Hb!OTOHa MO

lKeT 6b!Tb ycnemHO npHMeHeH i:tnsi 'lHCneHHOI'O peweHHSI 8THX 3ai:ta'l, 

noaToMy eCTElCTBeHHO eccnei:tOB8Tb B03MOlKHOCTb npeMeiieHHSI 8TO

I'O MeTOi:ta i:tnsi npe6nHlKeHHOI'O peweHHSI HeneHeliHblX 38/:18'1 npe 

ycnOBHH cymeCTBOBaHHSI HX peweHHll. 

8 0 BB e J:1 e H H H peqiepepyeMoll J:IHCCepTal.lHH OTMe'laeTCSI, 

'ITO oco6eHHOCTb!O psii:ta eccnei:tOBaHHli, IlOCBSIIIleHHblX 'lHCneHHOMY 

peweHHIO HenHHeliHbIX rpaHH'l_HblX 3aAa'l, S!BnS!eTCSI TeCH8SI CBSl3b 

npo6neMhl cymeCTBOB8HHSI H ei:tHHCTBeHHO<:;TH peweHHSI C MeTOi:ta-

MH npe6nelKeHHOI'O peWeHHSI 8THX 3ai:ta'l, 3To npHBOJ:IHT K paCCMOT

peHHIO MeTOJ:IOB 'lHCneHHOI'O peweHHSI rpaHH'lHblX 3ai:ta'l npH _KOHKpeT

Hh!X orpaHH'leHHSIX Ha HeimHeliHhle '18CTH ypaBHeHHll, S!BnSl!OlllHXCSI 

J:IOCTaTO'lHblMH i:tnsi cymeCTB0B8HHSI ei:tHHCTBeHHOI'O peweHHSI pcc

CMaTpHBaeMoli 3ai:ta'lH. 
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/2/ 
HanpHMep, B pa6oTe MeT0/:1 npe6nHlKeHHOI'O peweHHSI 3a-

J:18'1H (1)-(2) HCCnei:tyeTCSI IlpH ycnoaHH, 'ITO f H r; Henpe-

pbIBHbl B nonoce s=l(x,y):O::,x::,l,- 00 <y< 00 I H,Kpo-

Me Toro, 

sup f , 
• y 

1/ < 1T 2 

3To ycnoeHe, 06ecne'leaa10mee cymecTaoBaHHe ei:tHHCTBeHHoro pe

weHHSI paccMaTpHBaeMoli 38/:la'lH, HCilOnb3yeTCSI npH /:IOKa3aTenbCT

Be CylllGCTBOB8HHSI H ei:tHHCTBeHHOCTH peweHHSI J:IHCKpeTHOI'O aHano

ra Kpaeaoll 3ai:ta'IH H o60CHOB8HHH IlpHMeHHMOCTH MeTOi:ta Hb!OTO

Ha i:tnsi HaXOlKi:teHHS! aTorp peweHHSI, 

TaKoli IlOJ:IXOJ:1 K IlOCTpoeHHIO MeT0/:10B npH6nHlKeHHOI'O pewe

HHSI IlpHBOJ:IHT K orpaHH'IeHHIO 'IHCna 3ai:ta'I, K · KOTOpb!M 8TH MeTo

/:lbl MOI'YT 6h!Tb IlpHMeHeHhl, Pa3i:tenHB 8TH i:tBe caMOCTOS!TenbHbie 

npo6neMbI, TO eCTb CTpOS! MeTO/:lbl 'IHCneHHOI'O peweHHSI npH npei:t

nonolKeHHH cyn:;eCTBOBaHHSI pewe1msi, Ho He 9roaapeaa.11 BbmonHe

HHSI KOHKpeTHblX ycnoBH:ii, KOTOpbie S1Bn.11t0TCSI J:IOCT8TO'IHhlMH, a He 

· Heo6XOJ:IHMblMH, MOlKHO cymecTBeHHO pacw·HPHTb Kpyr aai:ta'I, K KO

TOpb!M 6yi:tyT IlpHMeHHMbl IlOCTpOeH.flble anropHTMbI. KpoMe Toro, 

'I8CTO B03HHKaeT Heo6xoi:tHMOCTb peweHHSI HenHHeliHbIX 3ai:ta'I, KOI'

i:ta ei:tHHCTBeHHOCTH peweHHSI HeT., 3To, B caoio O'Iepei:tb, npHBOJ:IHT 

K' Heo6XOJ:1HMOCTH HMeTb J:IOCTaTO'IHO I'H6KHe BhI'IHCnHTenbHhle cxe

Mbl, KOTOpbie MOI'YT 6b!Tb IlOCTpOeHbl Ha OCHOBe HenpephlBHbIX J:IH

HaMH'IeCKHX MeTOJ:IOB, 

TaKHe MeTO/:lbl 06'bei:tHHeHbl o6me:ii Hi:tee:ii CBei:teHHSI HCXOJ:l~O:ii 

CTal.lHOHapHo:ii 38J:18'IH K, Henpepb!BHOMY J:IHHaMH'IeCKOMY npoueccy 

nyTeM BBei:teHHSI B Hee onpei:teneHHblM o6pa30M i:tononHHTenbHOI'O 

Henpepb!BHOI'O napaMeTpa. Oi:tHH H3 TaKHX MeTO/:IOB - MeTOJ:1 UCTa-

6HnH381.lHHU - OCHOBaH Ha CXOJ:IHMOCTH, IlpH onpeaeneHHblX ycno

BHSIX, peweHHSI napa6onH'IeCKOI'O ypaBHeHHSI K peweHHIO o6bIKHOBeH-
. ' , 
HOI'O J:IHqJqiepeHI.lHanbHOI'O ypaaHeHHSI, Oi:tH8KO ycnOBHsi, IlpH KOTOpb!X 

HCCnei:tOBaHo 8TO S!BneHHe, HOC.HT BeCbMa orpaHH'IHTenbHbili xapaK-

/3/ 
Tep. HanpHMep, B pa6oTe CTa6HnH381.lHSI YCTaHoaneHa i:tn.11 He-

nHHeliHOCTH BHJ:18 
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f(x,u)= c(x)u +k(x,u ), 

r.ne c(x)~0, a I k(x,u)~clul, c>0- .nocTaTO'IHO Mano. 

OTM9TIIM TaKJKe MeTo.n aap11au1111 napaMeTpa, npe.nnoJKeH-

Hbl.li ,nnH pellleHIIH Hen11He.liHblX 3a.Qa'I Il.<fl. Ilaa11.neHKO. 3TOT MeTOll 

B np11MeHeHl!II K pemeHIIID Kpaeao.li aa.na'II! (1)-(2) paCCMOTpeH 

/4/ /1/ . 
B pa6oTe • OTM9'I9HO ''ITO, B OTnl!'Il!e OT ynOMHHYTOI'O 

MeTo.na, HenpepbIBHbI.li HbIDTOHOBCKl!.li npouecc o6naAaeT aCl!MllTO

Tll'I9CKO.li yCTO.li'Il!BOCTbID, a 9TO ll03BOnHeT OlKl!llaTb YCTO.li'Il!BOC

TI! 'Il!CneHHblX M9TOllOB, nony'IeHHblX Ha er-o OCHOBe. 

Anropl!TMbl 'Il!CneHHOf'O pemeHl!H l!C~OllHO.li Hen11He.liHo.li aa

.na'II! MOJK·HO CTpO!!Tb B cnyqae CXO/ll!MOCTI! HenpepblBHOI'O HbID

TOHOBCKOI'O npouecca Ha OCHOBe M9TO.QOB np116n11JKeHHOI'O l!HTer-. . 

p11poBaHl!H 1111¢¢epeHu11anbHOI'O ypaBH9Hll51 (4), COOTB9TCTByromero 

11aHHOMY /ll!HaMl!'I9CKOMY npoueccy; IlnH Kpaeso.li 3alla'II! ( 1 )-(2) 

9TII anr-op!!TMbl BKnID'IaIDT B ce6H pewe1111e nocnellOBaTenbHOCTI! 

rpaHl!'IHblX 3a/la'I yJKe llnH n(!H9.liHblX ypaBH9Hl!.li, 'ITO n03BOnHeT, 

B 'IaCTHOCTII, 11cnonb30BaTb /lOCTaTO'IHO pa3B!!Thl.li annapaT !IX 

'Il!CneHHOI'O pemeHIIH. 

OcHOBHo.li MaTep11an ll11ccepTau1111 11anoJKeH B Tpex r-naaax. 

1. B £' n a Be I, l!Merome.li a·cnoMor-aTenbHoe 3Ha'IeH11e, 

paCCMaTp11aaeTCH Hen11He.liHbl.li onepaTop cp (y) 1 nepeBOllRWl!.li 

sneMeHTbl y B -npocTpaHCTBa y B B -npocTpaHCTBO z 
C sneMeHTBMI! z IT_peAnonaraeTCH, 'ITO ypaBHeH11e 

¢ (y)=0 (1.1) 

l!MeeT XOTH 6bl 0/lHO pemeH11e y* J1CCllellyIDTC51 ycnOBl!511 npll 

KOTOpblX pemeHl!e y( t) 1111¢¢epeHu11anbHOI"O ypaBH9Hl!51 

1= -<p '(y)-lcp(y), y(0)=yo 
dt 

cymeCTByeT llnH O :s; t < II fim y ( t) = y * . 
t ➔ 00 

6 

( 1 .2) 

"•. 

B K_a'IeCTBe np11noJKeHl!H paCCMOTpeHbl ycnOB!!H, np11 KOTOpblX 

HenpepbIBHbl.li aHanor MeTOlla HbIDTOHa npl!M9HIIM K np116n11JKeHHO

MY pemeHl!ID Kpaeao.li 38ll8'III llnH Hen11HeiiHOI'O 06bIKH0B9HH0£'0 

.n11¢¢epeHu11anbHOf'O ypaBH9H1!51 BTopor-o llOPMKa 

F(x,y ,y ',y ") = 0, ( 1.3) 

a y(a) +{3 y'(a)=a y(b)+f3 y'(b) =0, 
I I 2 · 2 

( I .4) 
a~ +f3/ > 0, i =1,2. 

nanee o60CHOBhIBaeTC51 M9TO.Q 3iinepa ,nn51 np116n11JKeHHOf'O IIHTel"'.

p11poBaHl!H ypaBH9H1!51 BIi/la ( 1.2). 3ToT MeTO/l B llanbHeiimeM IIC

nonbayeTCH llnH lll!CKpeTHOI"O npe.ncTaBneHl!H HenpepblBHOf'O HbIDTO

HOBCKOf'O npouecca. 

B n.1 llOK83bIBaeTC51 

J'E1opeMa 1. TTyCTb ypaBHeH11e ( 1 ·.1) l!MeeT 9lll!HCTB9HHOe 

pemeHl!e y* a OTKpblTOii o6naCTI!' D npoCTpaHCTBa y • TTpell-

nonOJKIIM, 'ITO B 06nacT11 D cymecTBYIDT HenpepbIBHhie npo11a-

BOllHb19 <flpewe <p , (y) 11 <p "(y) 

ayeT o6paTHhiii onepaTop cp '(y) -I 

HepaBeHCTBO 

II cp '(y )--f II~. B_. 

TTycTh, llanee, B D cymecT-

1 .nnH KOTOporo BbITIOnH519TC51 

( 1.5) 

Torlla cymecTsyeT c¢epa S; JI y-y~ !IS .c , np11Ha11neJKamaH 

06nacT11 D , TaK 'ITO llnH nro6or-o YO <;;. .S 

ypasHeH11e ( 1 .2) l!MeeT pemeH11e y(t) .nnH 

.n11¢¢epeHu11anbHOe 

0 ~ t < 00 11 fim y(t) 7' *• 
t➔oo 

TTp11 .QOKa3aTenbCTBe 9TOii TeopeMbl 11cnonb3YIDTC51 11.ne11 

/1/ 
II M9TO.Ql!Ka pa60Tbl • IloKa3aTenbCTBO 9TOli: II aHanOI"l!'IHOli: e.li 

I 5-71 
TeopeM COll9PlKIITC51 B pa6oTaX -
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CneAyrom11e n.n. 2-4 11acTosimeli rnaBbI nocasime11bl aonpocaM 

np11Me11e111111 11enpepb1BII0I'0 llb!OT0II0BCK0I'0 npouecca K np116nm1rnH

H0MY pemeHHIO Kpaeaoli 3aAa'lll ( 1 .3 )-( 1.4). 

PaccMaTp11BaeTCl1 8 -:-npoCTpa!ICTB0 Y , snet,A:eHTaMII K0-

T0poro l1Bnl1IOTCl1 AB8)KAbl Henpepb!BII0 AllqicpepeHUHpyeMbie Ila [ a,b] 

qiy!IKUIIII y ( X ) , YA0BneTB0plllOIUl!e KpaeBbIM ycnOBl!llM (1 ,4), 

BT0pbie llp0113B0A!lble K0T0pb!X Y ,, (x) YA0BneTB0pSIIOT Ha [ a, b] 

ycnoa1110 n11nm11ua. Hop Ma sneMeHTa y ~ Y 

Home1111eM 

IIY II y 

2 (n) 

I. max I y ( x) I + L ,, 
n=O aS:x'.;:b Y 

onpeAen11eTCl1 COOT-

I'Ae L 

11e110 

- Hll)Klll1l1 rpallb K0IICT811T L I Anll K0T0pb!X Bbmon-
y 

ly"(x )-y"(x )l~Llx 1 -x I; x ,x 2 ~[a,b]. 
I 2 _ 2 I 

TaK)Ke paccMaTpHBaeTCll B -npocTpaHCTB0 z , sneMel!Ta-

MH K0T0p0I'0 l1Bnl1IOTCl1 cpy!IKUIIII ·z ( X) . YA0BneTB0pllIOIUHe Ha 

[ a,b l ycnoanro n11nmnua, Ansi K0T0pbIX H0pMa onpeAene11a KaK 

llzllz .. max !z(x)I+ L.,. 
a-::,_x-::,_b 

I'Ae L - Jlll)KJll1l1 rpallb K0IICTa!IT n11nm11ua Anll Aa1111oli cpyHKUIIH Z ( X). 

OTJIOCl!Tenbll0 rpa!IH'l!IOH 38A8'lll (1.3)-(1.4) cpopMyn11pyeTCl1 

T~opeMa 2, IlycTb a11yTpH aaMKllyToli o6nacTH ;oc Y coAep-

)Kl!TCll eUHIICTB~lll!0e peme11ne y* aana'l11 (1,3)-(1.4); Ilpe~no-

n0)KHM 1 'ITO ·F(x,y,y',y")nMeeT B aaMKllyTofi 06nacT11M! a~x!,.b ,ye.DJ 

11enpepb!Bllble 'laCTllble np0ll3B0Allbie no BT0p0I'0 ll0PllUKa BKflIO'III

Tenb!I0 H, Kp0Me T0I'0, 

IF',,l~A>O. 
y 

IlycTb, nanee, rpau11q11a11 aanaqa 

8 
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I 

F :,(x ,y ,y ',y ")v" + F ',(x,y,y ',y ")v '+ F' (x,y,y ',y")v=O, 
y y y 

a v(a)+,S v'(a)=a v(b)+,S v'(h)=0 
I I 2 2 

l!MeeT T0flbK0 TpHBH8flbl!0e pewe11ne nnsi nro6oli qiy!IKUIIII y (x) <,;;. D. 

TorAa cymecTayeT TaKoe c > 0 , 'ITO nnsi nro6oli cpy!IKUHH 

Y
0

(x) ~ D ·- ynoaneTBOpSIIOIUeli ycn0BIIIO 

11 F ( X , Y O, Y; , Y ~- ) II z < C • 

CHCTeMa ypaa11e1111li 0TH0Cl!Tenb!I0 cpy!IKUHH y(x,t), v(x,t) 

F ;, ( x,y,y' , y" ) v" + F ', ( x,y,y' ,y" )v ' + F '(x,y,y' ,y" ) V= 
y X XX XX y X XX X y X XX 

= - F ( x,y, y: , y ;x ) , 
yt =V 

11MeeT· B nonynonoce s = I a.:s; x .:s; b, 0 .:s; t < oo l en1111cTae1111oe peme-

1111e, ynoaneTBop1110mee ycnoBHSIM 

a v ( a , t) + ,S v ' (a, t) = a v (b, t) ~ ,S v ' (b, t) = 0, 
1 J X 2 2 X 

· y(x,0)=y
0 

(x), 

np11'leM 

fim II y (x , t) -y * (x) II = 0. 
t➔ oo Y 

LloKa3aTenbCTBO A8HHOH TeopeMbl C0CT0IIT B npcmepKe Bbl

non11e11Hl1 ycnoBHli TeopeMbl 1 nn11 cpyHKUHO!lanb!IOI'O ypaBJlel!Hll 

<ll(y) = F (x ,y,y ',y ") = 0, 

rue ·<ll (y) - 11en1111eli11b1li onepaTop, nepeBOASIIUHli sneMel!TbI 

y~ DC y B sneMel!Tbl npocTpa!ICTBa z . 0110 ony6nHKOBa110 B 

/6-7/ 
pa6oTax 

B n. 5 rnaBhI I paccM0Tpe11 MeTon 3linepa An11 np116ni1)KeJ1-

11oro 11HTerpnpoaa11n11 n11cpcpepe11unanb11oro ypaa11e111111 cneunanb11oro 

Bl!Ua B B -np.0CTpa!ICTBe, 
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HeKOTOpoe B -npocTpSHCTBO, 'I' (y) - <l>YHKUirn, ITyCTb Y 

nepenonsunasi Y B ce6SI, ITpennonOll<HM, 'ITO n HeKOTOpoli: OTKpbl-

roll: o6naCTH D C Y 

II 'I' (y) II .::;, M 
( 1.32) 

II 'I' (y ) nnsi mo6b!X y I' y 2 i;;; D YllOBneTBOpSieT ycnOBHIO,n11nwaua 

ll'l'(y,)-'l'(y2 )II.SL IIY,-Y2II, 

PaCCMOTpl!M llll<p<pepeHUl!SnbHOe ypaBHeHHe 

~ = 'I' (y) , y (0) = y 
O 

i;;; D . 
dt 

( 1.33) 

(1.34) 

Y cnoBl!SI ( 1.32), ( 1.33) o6ecne'll!BSIOT cywecTBOBSHl!e enHHCTBeH-

1101"'0 pewe1111si ypaBHe1111si ( 1.34), npa11annell<amero 06nacT11 D 

Ha HeKOTOpOM IIHTepnane O 5- t .$ T , 'ITO cnenyeT, 11anpHMep, 
/8/ 

113 TeopeMbl cymeCTBOBSHIISI ( CTp. 422-423), 

Paao6beM 0Tpe30K O ~ t ~T Ha n 'ISCTeli: yanOBhlMII T0'I-

KSMH 

t o= 0 ; t k = tk_ t r k- I , k = 1 , .. , n ; t n = T ; r k > 0 . 

ITycTb r = max r k 
k 

HaaoneM nocnenonaTenbHOCTb sneMeHTOB 

Yo=Yo,Yk=Yk-l+ rk-t 'l'(yk-t ),k=l,2, •• ,n 
( 1.35) 

np116nm1<eHHblM peweHl!eM ypaBHeHl!SI ( 1,34)' nonyqaeMbIM MeTOllOM 

3li:nepa. Cnpanennana 

I TeopeMa 3. ITycTb nnsi 'I' (y) B OTKpb1Toli: 06nacT11. DC Y 

Bb1'nonHeHbl ycnoBl!SI (1,32)' ( 1.33 ), II peweHae ypaBHeH11SI ( 1.34) 

n17k O::: t :5 T nell<11T B D • ITycTb, nanee, BhmonHeHo ycnon11e 
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i 

I 
;-.. ,· 

\ ~ i 

r:;, KTn- 1
, 

rne K ~ 1 - KOHCTSHTa, He 3SBHCSilllSSI OT n 

T orna npa r ➔ 0 pewe1111e' ( 1.35), nony'laeMoe MeTonoM 

3li:nepa, CXOllHTCSI K TO'IHOMY peweHHIO y (t) ypaB11eHHSI ( 1.34) 

Ha 0Tpe3Ke O ::s. t :5. T. 
19/ 

np11 llOKa3aTenbCTBe acnonb30BaHa MeTOllHKS pa60Thl 
· m~I 

(cTp. 28-29), .llaHHaSI TeopeMa coneplKHTCSI B pa6oTax 

2. rnana II nocBSIIUeHa accnenonaHHIO ycnonali:, np11 Ko------
T0pbIX HenpepbIBHbili: aHanor MeTona Hb!OTO!la npaMe!IHM llflSI npa6-

nalKeHIIOr'O HaXoll<ne11aSI peweHali: naqi<pepe11uaanb11oro ypan11e11asi 

cj, (y) se y" + f (x,y)= 0, 
(2.1) 

ynonneTB0pSIIOllll!X llBYXTO'le'IHbIM KpaeBblM ycnOBJISIM 

y (0) = y ( 1) = 0. (2.2) 

KaK YlKe OTMe'lanocb, Heo6XO/ll!MOCTb pacCMOTpeHHSI I"'pSHH'IHbIX 

38/lS'I BRAS (2.1 )-(2.2) H HX 'IHCfleHHOr'O pewe11aSI B03HHKaeT B 

psine <pH3l!'leCKHX npo6neM. CneuH<pHKa 3TllX 38/lS'I TSKOBa, 'ITO 

HeK0TOpb!e H3 IIHX MOI"'YT, HMeTb HeenHHCTBeHH0e peweHae • .llnsi 

OTbICKSHHSI 3THX peweHl!li: MOlKeT 6bJTb S<pcpeKTHBHO npaMeHeH 11e

npepb!BHblH aHanor MeTO/la HbIOTO!la, TSK KSK npa6nal1<e1me K HCKo-· 

MOMY peweHl!IO 'ISCT0 MOll<HO onpenenHTb H3 pa3nH'l!lblX <pH31l'leC

KHX coo6palKeHllli. CneuaanbHblli: BH/l ypaa11eHHSI (2.i) Il03B0nSieT 

npoBeCTll Il0CTpOeHl!SI B 6onee ecTeCTBeHHblX nnsi npanolKeHHH <pyHK

UHOHSflbllbIX npocTpaHCTnax C [ 0, 1 ] a C 
2 

[ 0, 1]. 

OcHOBHOli: peaynbTST r'flSBbl, Cq>OpMyn11pOBSHllblli: B n.1, npen

CTSBflSieT 

TeopeMa 4. ITyCTb peweHae r'paHH'IHOli: 38/lS'lH (2,1)-(2,2) 

cymeCTByeT, H B cnyqae Heena11CTBeHH0CTH M0lKeT 6bITb fl0Kan11-

30BaHo. 
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8ro 03Hi:1<rner: 

J) MOJKHO IIOCTPOHTb llB8lK/:lbl HerrpepblBHO nmt>qiepeHUHpyeMbie 

Ha orpeaxe [ 0, I ] q>YHKUHH u(x) H . u ( x) • YllOBIIeTBOpsnonme 

KpaeBblM ycnOBHSIM (2.2), He HMelOllllle o6nrnx KacarenbHblX B TO'I-· 

KBX X = 0 H X= I H yJ:tbBneTBOpsrlOUlHe IIPH O < X< I HepaBeHCTBy . 

u(x) < U(x) ; 

2) B 38MKHYTOH o6nacrn IIIIOCKOCTH (x,y) 

D: 0s_x-5..l, u(x) :;;y '.:_ U(x) (2,9) 

coneplKHTCH TOIIbKO O/:lHO peweHHe Y * ( X) KpaeBOH 38/:lB'IH (2.1)-

(2 .3), rrpH'IeM q>YHKUHSI y * (x) He HMeeT o6mHX KacarenbHblX 

C q>YHKUHSIMH u( x) H U(x) B TO'IKaX X = 0 
. 
X=l Ii H 

u(x) <y*(x)< U(x) rrpn 0 < x< 1. 

ITpenrronoJKHM, 'ITO f (x, y) HMeeT B o6nacrn D Herrpe-

pbIBHbie 'IaCTHble 1IpOH3BO/:lHble no BTOporo IIOPMKa BKIIIO'IHTeIIbHO, 

ITycTb, nanee, BbllIOIIHeHbl ycnOBHH: 

3) rpaHa'!Hasr aanaqa 

v" +f'(~,y(x))v=0, 
y 

v(0) = v(l) = 0 

(2.10) 

(2 .11) 

HMeeT TOIIbKO TpHBHSIIbHOe peweHHe nnsr IIJ06ofi Herrpepb!BHO llHq>

qiepeHUHpyeMOH q>YHKUHH y(x) (;; D 

4) lly';+r(x,y 0 )llc ~ c , rne c >0 nocraro'IHO Mano, 

y 0 ( x) - nBaJKJ:tbI HerrpephIBHo 1;mqiqiepeHUHpyeMasr Ha [ 0, 1 l 
q>yHKUHSI H3 o6naCTH D. 

Torna CHCTeMa ypaBHeHafi OTHOCliTeIIbHO q>yHKUliH y(x,t) 

a v(x,t) 

v" +f' (x,y)v =-[y" +f(x,y)] 
xx y - xx . 

y , =V 
t 
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(2 .12) 

'1:,' 
( 

i', 
I 

I 
;11 ~, 
\~) 

it' 
I 

Ji 
'I 

\ 
il 
! 
i 

f 
I. 

, ~. 

HMeeT B rronyrronoce s : O_s x.5- 1 0 ~ t< 00 enHHCTBeHHOe 

peweHHe, YllOBIIeTBOpSIIOWee ycIIOBllSIM 

v(0,t)=v(~,t)=0, y(x,0)=y
0 

(x), 
(2.13) 

rrpntieM 

fim I max ly(x,t)-y*(x)I+ max I :y, (x,t)-y* '(x)lfi- max jy"(x,t)-y*"(x)l!..O. 
t-+oo O_$x_$I 0$_x$_I x O_$x$_1 xx 

.UoxaaaTeIIbCTBO naHHOH TeopeMbl TaKJKe COCTOliT B rrpoBepKe 

ycnoBafi TeopeMhl I nnsr HenaHefiaoro orrepaTopa ¢(y) , 0To6-

paJKa10mero HeKoTopoe rronrrpocTpaHCTBO Y npocTpaHCTBa C[O, 1] 

B C[0,1] , 8TOMY /:lOKa3aTeIIbCTBY IIOCBSillleHbl n.n. 2,3 HaCTOSilllefi 

rnaBbl, B n,4 llOK83bIBaeTCSI psrn BCIIOMorarenbHblX YTBeplKJ:teHafi, 

Ha OCHOBaHlili KOTOpb!X 

onepaTopa ¢'(y )- 1 

nenaeTCSI BblBOLI 06 orpaHli'IeHHOCTll HOpMbl 
2 

B HeKOTOpofi cqiepe_ npOCTpaHCTBa C [0,1], 

coneplK8lUefi liCKOMOe peweHHe y*( x) • TaxyJO cq>epy MOJKHO 

rrocTpoaTb 6naronapsr ycnoaasrM I). - (2) noxanaaauaa peweHasr, a 

ace nocTpoeliHH aenyTcsr B aTofi cqiepe. B rr.3 noxaaaTeIIbCTBO 

TeopeMhI aaaepwaeTcsr; 

.UnH tiacneHHofi peanHaauaa paccMaTpaaaeMoro MeTona Heo6-

xonaMo aMeTb ero. nacxpeTHoe rrpencTaBneHae, .UacxpeTaaauasr 

no napaMeTpy MO_lKeT 6h!Tb ocymecTaneHa Ha OCHOBaHlili MeTO-

na 8finepa nnH npa6nHJKeHHoro llHTerpapoaaHasr ypaBHeHaH 

y , ,,; \{/ (y); 1P (y ) = - ¢ , ("-1 ¢ (y); 

c,6(y)=y" + f(x ,y). 

B n. 3 llOKa3aHO, '.!TO q>YHKUHSI 1P (y) ynoaneTBOpSieT ycnOBHSIM 

TeopeMhI 3 rnaa_hI I. TaKaM o6paaoM, nony'IeHa nonynacxpeTHasr 

'BbI'IliCII!iTenbHasr cxeMa, KOTopylO MOJKHO liHTepnpeTapOB8Tb KaK 

BHanor MeTO.lla npHMhIX rrpa6naJKeHHoro p·eweHasr aa.Qa'Ia (2,12)

(2,13). ITpa aroM nonyuonoca s : 0$.x,.$ l , 0 ..$ t< 00 paa6aaaeT-
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Cl!llpl!Mb!Mll,napannenbHblMll0Cll X, t=t.(t1+1 -t.=•1> ,a 

BT0poe ypaBHeHlle 

aHanoroM 

CllCTeMhl (2.12) 3aMeHl!eTCII pa3H0CTHblM 

y(x,t
1
+1 )=y(x,t

1
)+ r

1
v(x,t 

1
). 

Xon Bbl'IllCileHllll M0lKH0 0llllC8Tb cnenyJOillllM o6pa30M. BaeneM 

o6o3Ha•ieHllll y 
1 

(x) "'. y(x, t 
1 

) , v
1 

(x) =v(x, t1 ) • TTpenrronoJKHM, 'ITO 

Ha cnoe C H0Mep0M i <jlyHKUllll Y (x) yJKe ll3BeCTHa. Tor-
I 

na <jlyHKUllll V I ( X) orrpenemrnTCII KaK peweHlle KpaeBOll 3at:18'1ll 

un11 nHHefiHoro ypaBHeHllll 

v'; +f'/x,y 1 (x))v 1 =-[y';(x)+f(x,y1 (x))] 

v, (0) = v 
1 

( 1) = o . 

.Llan~e, 110Ilb3yl!Cb pa3H0CTHhlM aHanoroM BT0poro ypaBHeHllll, M0lK-

HO Bbl'lllCilllTb 3Ha'leHlle y I+ I (x) Ha cneuy10meM cnoe • .LlaHHhifi 

MeT0U CX0UllTCII Ilpll T ➔ 0 ' ecnll· peweHlle yKa3aHHb!X BbIWe Kpae-

Bb!X aana'I ocymeCTBnlleTCII T0'IH0 Ha K8lKU0M cnoe, 

OcHOBHh!e peaynbTaThl uaHHOll rnaBbl orry6nllKOBaHhl B pa6o-

/5/ /10-12/ 
Te • KpoMe Toro, B pa6oTaX couep>KllTCII ll3Il0lKeHlle 

U0Ka3aTenbCTB 0CH0BHb!X YTBeplK/leHllll, rrony'leHHbIX C II0M0!llb!O 

aaanora noMaHhIX 3finepa, rrpHMeHeHHoro K aana'le (2.12 )-(2.13). 

3. B rnaae III ll3y'laeTCII Heill1Hefiaa11 /lllCKpeTHal! rpa-

Hll'IHal! 38/la'la, rrony'laJO!llal!CII B peaynhTaTe KOHe'IHOpa3HOCTHOll 

anrrp0KCllM8Ullll KpaeBOll 3a/la'lll ( l )-(2). PacCMOTpeHHal! B rrpe

/lbI/lYill9ll rnaae cxeMa Ilpll6nlllK9HHOro peweHll.11 9TOll 3ana'lll 11B

nseTCI! /lllCKpeTHOll T0ilbK0 110 rrapaMeTpy t • Lln11 rronaofi llllCKpe-• 

Tll3aUllll CX9Mhl, aeo6XOUllMOll Ilpll 'lllCil9HH0M peweHllll Kpaeaofi 

aana'lll (l)-(2), pewealle IlllH9llHOll rpaHll'IHOll 3a/la'lll Ilpll qlllKCll-

poBaHH0M ·t TaKJKe cneuyeT HaX0/lllTb 'lllCil9HH0, HallpllMep, C 

llCII0ilb30BaHll9M pa3HOCTHOll arrrrp0KCllM8Ullll, Ilpll 9T0M /lllCKpeT

Hal! cxeMa 6yneT BKilJO'laTb B ce611 pewealle IIpll qlllKCllpOBaHHOM 

14 

3Ha'leHlllL napaMeTpa llllCKpeTHOll IlllH9llHOll rpaHll'IH0ll 38/l8'1ll, 

anrrpoKCllMllpy10mefi C00TB9TCTBYJOillYJO · HerrpepbIBHYJO, ll np0/lBlllKe-

Hlle K cneny10meMy aaa'leHHIO t C II0M0illblO Toro JKe pa3H0CTH0-

ro C00TH0W9Hllll, K0T0poe llMenocb B rronyullCKp9TH0M aaanore. K 

9TOll lK9 /lllCKpeTHOll cxeMe M0lKH0 IIpll/lTll llHbIM rryTeM, llMeHH0, 

rrpll /lllCKpeTHOfi 110 napaMeTpy t peanH3aUllll aerrpepbIBHoro 

HhIOT0H0BCKoro rrpouecca peweHllll pa3H0CTHoro orrepaTopHoro 

ypaBHeHllll, anrrp0KCl1Mllpy10mero llCX0/lHYJO KpaeByIO 3aUa'ly, 

Lln11 o6oCHOBaHllll 0llllCaHH0ro BbIWe MeTona B HaCTOl!!llefi 

rnaae IIpllBe/leH0 /l0Ka3aTenbCTB0 cymeCTB0Ba!fllll peweHllll llllCKpeT

HOll rpaHH'IHOfi aaua'IH, 11an1110mefic11 paaaocTHhlM aaanoroM aana-

'lll ( l )-(2) t /l0Ka3aHa CX0/lllM0CTb IIpl16nl1JKeHHoro peweHllll K pewe

HlllO llCX0/lHOll aana'lll, 06o·cHOBaHa IIPllMeHllM0CTb HenpepbIBHoro 

aaanora MeTona HbJOTOHa I! ero /lllCKpeTHofi 110 rrapaMeTpy t 

cxeMbI un11 peweHllll pa;3aocTaoro orrepaTopaoro ypaaHeHllll, 

B II, l paccMaTpllBaJOTCI! arrrrp0KCllM8Ullll Kpaeaofi aana'lll 

( l )- (2) ll 0CH0BHhie rrpenrroChinKll, Ilpll K0T0pbIX np0B0/ll!TCI! uanb

Hefiwlle 11ccnenoaaHllll, · 

TTyCTb N - nonoJKHTenbaoe uenoe ll h = N - 1 
• O6paayeM 

paBH0Mepaoe paa6HeHlle oTpeaKa [0,1] C ll0M0!llbIO K0He'IH0ro 

nouMH0lKeCTBa I x I l C [ 0, I l ( x 1 = i h , i = I , 2, .. , N·-1 ) . 

IlyCTb y - MH0lKeCTB0 <jlyHKUllll y(x) ~ C2 
[0, 1] • ynoaneT-

B0pll!OlllllX KpaeBhIM ycn0Blll!M (2). PaccMaTpllBaeTCI! B -rrpocT-

paHCTB0 ct) I CeTO'IHbIX o6pa30B y h qJYHKUllll y(x) .I;. Y , KO-

T0pbre· orrpeneneHhl KaK N + 1 -MepHble BeKT0pbl 

Yh=(O,y1•··•Yk , .. ,yN-1 '0), Y k=y(xk) 

C HOpMofi, orrpeneneHH0ll COOTHOwe·HlleM 

IIYh ll
1

=max!y I+ max IY1+1-Y1I . IY1+i -2y 1 +y1_ 1! 
1 

1 
1 

h + max ____ _ 
1 h 2 
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AHanorH'lHO BBOAHTCR B paCCMOTpeHHe 8 -npocTpaHCTBO <l> 2 

ceTO'lHblX o6paaoa qiyHKUHii y ( x) i;; C [ 0, 1 ] C HOpMOii 

II y II = max I y I . 
h 2 I I . 

Kpaeaag 3aAa'la (1)-(~) annpoKCHMHpyeTCR HenHHeiiHoii pa3HOCT

HOii aaAa'leii 

rf, (y) = A 
2 

y ( x) + r ( x, y ( x)) = o, x ~ I x I , y .; <I>· 
h h I I 

2 -2 
Ah y(x)=h [y(x+h)-2y(x)+y(x-h)l. 

(3.7) 

npeAnonaraeTCR, 'ITO BhmonHeHbl npeAilOCbinKH TeopeMhl 4 rna

Bhl II 

npH 3TIIX npeAnonolKeHHRX AOKa3hIBaeTC:51 ( n.3) 

'I'eopeMa 5. EcnH BbIIlOnHeHhl ycnOBHR TeopeMhl 4 rnaBhl II 

TO peweHHe AHCKpeTHOii rpaHH'lHOll 3aAa'lH (3.7) cymecTayeT npH 

AOCTaTO'lHO Manb!X h H CXOAHTCR npH h ➔ 0 K peweHHIO 3aAa-

'lH (1)-(2), 
/1/ 

npH AOKa3aTenbCTBe HCilOnhayeTCR. TeopeMa 1 pa60Thl I 

ycTaHaBnHBaIOmag cymeCTBOBaHHe KOpHR HenHHeiiHoro IPYHKUHOHanhHO

ro .ypaBH0HH51 11 CXOAHMOCTh K H0MY HenpepbIBHOro HhlOTOHOBCKOro 

npouecca. C IlOMOlllhlO PRAa BCilOMOraTenhHhlX YTB0PlKA0HHii, cqiop

MynHpOBaHHhlX H AOKa3aHH~IX B rr.2 HaCTORl!leii rnaBhI, IIOKa3aHo, 

'ITO AnR orrepa Top a rf, (y) 
h 

, 0To6pa11rn10mero HeKOTopy10 cqiepy 

npocTpaHCTBa <I> I B npOCTpaHCTBO <1>
2 

BbJIIOnHeHbl rrpH 

AOCTaTO'lHO ManhIX h ycnoBHR aToii TeopeMbl, npri 3TOM B Ka-

'l0CTBe Ha'lanbHOro IlpH6nHlK0HH51 HerrpepbIBHOro HhlOTOHOBCKOro 

rrpouecca paccMaTpHaaeTCR ceTO'lHhili o6paa HCKOMoro peweHHR 

aaJ:ia'lH ( 1 )-'(2), KoTopoe, rro rrpeArronolKeHHIO cymec'rayeT H noKa-, r 
nH3OBaHO, 

lloKa3aB TeopeMy cymeCTBOBaHHR peweHHR HenHHeiiHoii paa

HOCTHOii 3aAa'lH (3.7), Mhl OKa3hJBaeMC51 B ycnOBHRX, rrpH KOTO-

pblX rrpHM0HHMa TeopeMa 1 rnaBbl I noaTOMY AnR HaXOlKA0HH51 

16 

peweHHR ypaBH0HH51 ( 3. 7) MOlK0T 6b!Th IIPHMeHeH HerrpepblBHhlii 

aHanor M0TOAa HhlOTOHa npH IIOAXOA5llll0M BhI6ope Ha'lanhHoro npH6-

nHlK0HH51 H3 o6naCTH noKanH3aUHH HCKOMoro peweHIIR. KpoMe Toro, 

AnR orrepa Top a ¢ h (~ BhIIIOnHeHbl ycnoBHR TeopeMbl 3 rnaBbl I 

0 AHCKpeTHOM IIO napaMeTpy t npeacTaaneHHH HenpepbrnHoro 

aHanora M0TO):ta HhlOTOHa. TaKHM o6pa30M, nony'leHa AHCKpeTHaR 

IIO o6eHM rrepeMeHHblM x H t Bbl'lHCnHT0nhHaR cxeMa rrpH6nH-

lK0HHOro peweHHR rpaHH'lHOii 3a)la'll! (1)-(2). 

3Ty cxeMy MOlKHO BHTeprrpeTHpOBaTh KaK KOH0'1HO-pa3HOCT

Hhlll aHanor 3a)la'lH (2.12)-(2.13)a npRMOyr"onhHHKe a: 0 ~ x :,.1, 

o.:.< t <,;;.. T , rAe T > O )lOCTaTO'lHO aenHKO. npH IIOCTpOeHIIII aToro 

aHanora oTpeaoK [ 0,1 ] paa6HaaeTCR Ha N paBHhIX. 'lacTeii 

yanOBblMH TO'!KaMH. XI"' i h( h = N -I ) • npRMoyronbHHK a 

)lenl!TCR Ha n 'laCTeii npRM~IMII t= t k (tk+I -t k "'rk), 

nenhHblMH OCII X • EcnH Ha cnoe t =.t k a yanax 

rrapan

x"' x 1 

3Ha'leHHSI qiyHKllHH y ( X, t) 1!3B0CTHbl, TO )ln51 onpeaeneHHR 3Ha-

'l0HHii aToii qiyHKUHH Ha cne)ly!Olll0M cnoe . . t= t k+I 

yanoBblX TO'!KaX He06XO)lHMO! 

B TeX lK0 

1) pewHTh AHCKpeTHYIO nHHeiiHyIO Kpaeayro 3a)la'ly 

2 . 
i'1 h V ( X I , tk) + f; (XI 1 y( XI , t k )) V ( X I 1 t k) = 

= -[1'1: y (x 1 , tk )+ f(x 1 ,y(x 1 , t k))] ; 

i ,,, 1, 2, .. , N -1 ; v (0, t k ) = v(l, t k ) = 0; 

2) rronh3YS!Ch pa3HOCTHblM aHanoroM BToporo ypaaHeHHSI CHC-

T0Mbl (2.12) I Bbl'lHCnHTh 3Ha'leHH51 y ( X1 ,t k+I 

y(x
1
,tk+

1
- )=y(x

1
,t k)+rk~(X 1 ,tk). 

<l>yHKllHSI y ( X t '0) - 3aAaHa. 

rro qiopMyne 

Cxon11MOCTb aToro AHCKpeTHOro MeT.OAa o6ecrre'!HBaeTcR He-

3aBHCHMblM CTpeMneHH0M ·waroB IIO rrepeMeHHbIM J( H t 

K aynro. 

B ... n. 4 AaHHOll rnaBhl rrpHBOASITCSI HeKOTOpbie 3aMe'laHl!SI 

0 peanHaau1111 o6cylKAaeMoro MeTO)la Ha 3BM. npHBOASITCSI BO3MOlK-
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Hble anrop11TMbl Bb16opa n11HaM11'leCKOt'O UIICKpeTHoro napaMeTpa 

Tk , Han11'IHe KOTOporo B BbI'IHCnHTem,Hoii cxeMe noaaongeT on-

THManbHbIM 06p830M MeHSITb nocnenHIOIO B 3aBHCHMOCTH OT KOH

KpeTHOii Bbl'IIICnHTelll,HOii CHTya1mH, 
-~ 

CnenyJOmae n,n, 5,6 nocagmeHbI paccMoTpeHHJO npaMepoa, 

annJOCTp11py10mHx 11ccnenyeMb1ii MeTon H HeKOTOpbie nyTH, Ha 

KOTOpb!X OH MO)KeT HaiiTH npHMeHeHae. B 'laCTHOCTII, B n. 6 npa

BeneHbl peaynbTaTbl pac'leTOB HeCKOlll,KHX p'erneHHii rpaHH'IHOii aa

na'IH nng onHoro HenaHeiiHoro ypaaHeHHSI c c11HrynS1pHoii TO'IKoii, 

HMeJOmeii C'leTHoe MHO)KeCTBO perneHHii, HeKOTOpble Ka'leCTBeHl!bie 

accnenoaaHHSI aToro ypaaHeHHSI, BCTpe'laJOmerocg a HenaHeiiHoii 
- /14/ 

noneaoii Teopa11, conep)KaTCSI a pa6oTe • 

Te 

OcHOBHhie peaym,TaTbI naHHOii rnaahI ony6nHKoaa11b1 a pa6o
/l 3/ 

B 3 a Kn IO 'I e H H H K naccepTallHH OTMe'laeTcg: 

B naHHOii pa6oTe o6ocHOBaH l!OBbiii MeTon 'IHcneHnoro perne

l!HSI KpaeBhIX aana'I nng Hena11eii11b1x nmjiqiepeHuaam,nbIX ypaaHeHHii 

BToporo nopHnKa, 

OTOT MeTon OCHOBall Ha npHMeHeHHII nenpepb!BHOt'O aHanora 

MeTona HblOTOl!a K np116n11)KeJIHOMY perneHHIO 11en11HeiiHbIX aana'I, 

OcHOBHOii npenrroci,mKoii IIpH HccnenoBaHHII HerrpepblBHOt'O HblOTOHOB

CKoro rrpouecca S1BnS1eTcS1 rrpenrrono)KeHHe cymecTaoaaHHSI perneHHSI 

paccMaTpHaaeMoii aana'IH, OTO npenrrono)Ke_HHe rroaaonHeT rrony'l11Tb 

CXOUHMOCTb Henpepb!Bl!Ot'O aHanora MeTona HblOTOHa IIPH ecTeCT

B8HHbIX. Tpe6oBaHHHX rnanKOCTH aenaaeiiaoii 'laCTH ypaBHeHIISI B 

HeKOTOpoii OKpeCTHOCTH HCKOMOt'O perneHHSI, TaKHM o6pa3oM, paa

neneH11e npo6neMhI accnenoaaHHSI cymecTaoaaHHSI perneH~ii paccMaT

paaaeMoii aana'IH II aana'IH HX npH6n11)KeHHOt'O Haxo)KneHHSI Il03BO

nHeT npH perneHHII nocnenHeii CHSITb KOHKpeTHble 'll!CneHHbie orpa

HH'leHHSI Ha HenaaeiiHbie 'laCTH ypaBHeH11ii, 'leM cymecTBeHHO pac

lIIHp.11eTc.11 Kpyr aana'I, K JrOTOpb!M npaMeHHM nocTpOeHHblii MeTon 

'IHCneHHOI'O perneHHSI, 

18 

I 
·1 

Hanaq11e nononHl!Tem,aoii nepeMeHHoii B accnenoaaHHOM Me

Tone npanaeT nacKpeTHoii cxeMe, nony'lennoii na ero ocnoae, 6om,..: 

IIIYIO r116KOCTb H cnoco611ocTb OilTIIMalll,HbIM o6pa30M MeHSITbCSI 

B 3aBHCIIMOCTH OT KOHKpeTHOH. Bbl'IIICnllTenbHOH Cl!TyallHH, ·oTO 

Il03BOngeT npl!MeHSITb paapa6oTaHl!blii MeTon K aana'laM, I) KOTO

pb!X HMeJOmHecg 'll!CneHl!ble MeTOUbl He npllBOUSIT K uen11. CxonH

MOCTb UHCKpeTHOI'O npouecca o6ecne'IHBaeTC51 neaaBHCHMbIM CTpeM-

neHHeM III8I'OB no nepeMeHHbIM X H K HynJO, .llpyrpe Bbl'IHC-

n11Tenbl!b!e acneKTbI_, B 'laCTHO';'TH, npo6neMa yCTOH'IHBOCTH ' Tpe-

6yJOT nononHIITenbHbIX paCCMOTpe1111ii, TTp11nO)KeH11SI pacCMOTpeHHO

ro MeTona K HeKOTOpb!M K_OHKpeTl!bIM aana'laM Il03BOn51JOT OTHeC

TIICb K perneHHIO 3TOii aana'IH OilTHMHCTll'18CKH. 

Pa60TbI, nono)KeHHbie- B OCHOBY naccepTallHII, BbmonHeHbl aB-. 

TOpOM COBMeCTHO c E.n. JKanKOBblM 11. conep)KaTCSI B ny6nHKallll

HX /5-7,13/ 

OcHOBHbie peaym,TaT~I noKnanhrnanacb Ha Coaemanaa no Ma

TeMaTH'leCKHM MeTonaM perneHl!SI 3ana'I smepHOH qJH311KH (.lly6Ha, 
/11/ . 

1966 r.) ' Ha CoaemaHHII IIO npo6neMaM 8BTOMaTll3al(HII o6-

pa6oTKH llHqJOpMal(IIH C acnonb30BaHHeM Bbl'IHCnHTenbHbIX MalIIHH 

(.lly6na, 1967 r,), Ha BceCOI03HOM coaemaHHH no Bbl'IHCnHTE!lll,HbIM 

MeTonaM '3 TeopHH nepenoca ( CO AH CCCP, 1967 r,), Ha BTopoM 
/15/. 

c'heane 6onrapcK11X MaTeMaT11KoB ( 1967 r.) , aa I06aneiiHoii 

ceCCHH MaTeMaTIIKOB KaaaxcTaHa (AnMa-ATa, 1967 r,). 

, naTepaTypa 

1. M.K. raaypHH. HenHHeiil!bie qJYl!Kl(HOHanbHbie ypaBHeHHSI a Henpe

pblBHbie ananorH HTepaTHBHblX MeTOUOB, 11aa. BY3oB. MaTeMa

THKa, 1958, _§(6), 18-31. 

2, M,Lees. Discrete _methods for Nonlinear Two-Point Boun -

dary Value Problems. Numerical Solution of Partial Dif

ferential Equations, Proc. Symposium Held Univ, Mary

land, College Park, Maryland, May 3-8, 1965, New York,' 
• 

Akad • Press, 1966, 59-72, 

19 



\:1 
I', 

f 'i 

I ... 
, If 

i 
t 

3. A.Friedman. Covergence of Solutions of Parabolic Equa

tions to a .Steady state. J. Math. and Mech., 1959, ~ 

N 1, 57-76. 

4. H.A. llhianoBcKaH. npnMeaemie MeToaa amjxjlepeaunpoBaHHH ITO J· 

ITapaMeTpy K peweamo Henuaei-iHhIX amjxjiepeauua'nhHhIX ypaBHe

Hui-i. LloKn. AH CCCP, 1956, !QL N92, 213-216. 

5 • E.TT. )KHllKO,B, H.B. nyahIHHH. 06 OllHOM M0TOll0 BB0ll0HHSI ITa

paMeTpa ITP,H peweHHH KpaeBbIX aaaa'I llilSI HennHeHHhIX o6bIKHO

BeHHhIX ampcjJepeHUHanhHhIX 'ypaBH0HHH BTOPOI'O ITOpHaKa. )K. Bhl

'IHCil. MaTeM. H MaTeM. cjJHa., 1967, L N95, 1086-1095. 

6. E.n. )KHllKOB, H.B. nyahIHHH. 0 peweHHH OllHOH HeilHHei-iaoi-i rpa

HH'IHOH aaaa'IH MeTOllOM CTa6unnaaunn ITO ITapaMe;py. TTpeITpHHT 

OHHH 5-3368, .lly6aa, 1967. 

7. E.n. )KHllKOB, H.B. nyabIHHH. TTpHMeHeHHe HeITpepblBHOI'O aaanora 

MeToaa HblOTOHa llilS! ITpH6IlH)K0HHOI'O peweHHSI OllHOi-i Henuaeii

HOH rpaHH'IHOii aaaa'In. LloKn. AH CCCP, 1968, 1801 Ngl,18-21. 

8. n.A. n10cTepHHK, B.H. Co6oneB. 3neMeHThl cjJyHKUHOHailbHOI'O 

aaannaa. Haa-Bo "Mnp", MocKBa, 1964. 

9. n. KonnaTu. 1.fucneHHhie MeTOllbl peweHHSI ancjJcjJepeHUHanbHbIX 

ypaBHelinii. Hn, MocKBa, 1953. 

10. E.n. )KHllKOB, H.B. TTyahIHHH. 06 OAHOM MeTone BB0ll0HHSI ITapa

MeTpa ITpH peweHHH KpaeBbIX aana'I AilSI H0IlHH0HHhIX o6bIKHOBeH

HhIX nncjJcjJepeHUHanbHhIX ypaBH0HHH BToporo ITOPSIAKa. npeITpHHT 

OHHH 5-2959, .lly6aa, 19'66. 

11. E.n. )KHllKOB, H.B. TTyahIHHH. 06o6weHHhIH MeTOA CTa6unuaauHH 

ITO HeITpepblBHOMY ITapaMeTpy peweHHSI KpaeBbIX aana'I AilSI o6hIK

H0B0HHhlX H0IlHH0HHhIX nucjJcjJepeaunanbHbIX ypaBH0HHH BTOJJOI'O 

ITOpS!AKa. B c6. "MaTepnanbI COB01U8HHSI ITO MaTeMaTH'I0CKHM 

MeTOAaM peweHHSI aana'I Hll0PHOH cjJnaHKH • .lly6aa, 21-25 HIOHSI 

1966 r." 5-3263, Lly6aa, 1967, 16-23. 

12. E.n. )KunKoa, H.B. TTyahIHHH. Peweaue KpaeBhIX aana'I nnH aenu

aeiiHhIX nucjJcjJepeHUHanbHhlX ypaBH0HHH BToporo ITOpHaKa M0TOAOM 

CTa6nnuaaunn. LloKn. AH CCCP, 1967, 174, N92; 271-273. 

20 

13. E.n •. )KHAKOB, H.B. nyahIHHH. Peweane onaoi-i H0IlHH0HHOH 
~ 

AHCKP0THOH KpaeBOH aana'IH' C ITOMO!Ub!O HeITpepb!BHOI'O aaanora 

MeTona HhIOTOHa. npeITpHHT OHHH 5-3963, Lly6aa, 1968. 

)K. ,BhI'IHCn. M8TeM. Ii MaTeM. cjJua., 1969, j!,N92, 442-447. 

14. E.n. )KHllKOB, .B.n. lllupHKOB, H.B. nyabIHHH. 3ana'Ia Komn 

H KpaeBaH aana'Ia anH aeKoTop.oro aennaeiiaoro o6hIKHoBeaaoro 

nucjJcjJepeHUHanhHOI'O ypaBH0HHSI BTOporo ITOpHaKa. B c6. ,, MaTe

pnanhI COBe!UaHHSI ITO MaTeMaTH'I0CKHM MeTOASM pemeHHSI aaaa'I 
\ . 

HaepHOH cjJuaHKH • .lly61ia, 17-20 HOS16pS1 1964'. 2005, .lly6aa 

1965, 13-18, 

15. E.n. )KuaKOB, H.B. TTyahIHHH. MeTOAhl peweHHSI aennaei-iHb!X 

ypaaaeanii ITyTeM BBeaeHHH ITapaMeTpa. BTopoii Chean 6onrap

CKHX MaTeMaTHKOB. 28.8-7.9.1967. Pea10Me. Han-ao EAH, 

CocjJ1-rn 1967, cTp. 35. 

PyKOITHCb ITOCTYITHna B uanaTenbCKHH OTAen 

9 OKTS16pS1 1969. roaa. 

21 


