3AMACKA MEXAHUKO-MATEMATHYECKOTO ®AKYJILTETA
XAPbKOBCKOI0 IOCYJIAPCTBEHHOIO YHHUBEPCUTETA umenn A. M. TOPLKOI'O
A XAPbKOBCKOI'0O MATEMATUYECKOI'O OBLIECTBA

Tom XXX. Cepus 4 1964

MHOIOTOYEYHAY KPAEBAS 3AJAAYA U SIJIPA KEJIJIOTA

H. SA. Yepmros

BBenenue

HccrnenoBanuio OCHUJNANMOHHBIX CBOACTB COGCTBeHHBIX GYHKIMA AJa
audbepeHIMaNbHBIX ONEepaTOpPOB BTOPOTO MOPSIAKA MNOCBAMICHE MHOMOYHCJIEH-
Hble paboTel [l], Hayano KOTOPBHIM OBLIO MOJOXKEHO ellé HUCCJIeJOBAHHEM
MItypma B 1836 rony.

HanGosiee mosinbie pesysbTaThi, OoTHOCHAMMecs K ypapsennam [Hrypma —
JInyBuanas

Liyl=)(x)y (@<x<b) e

C ABYXTOUYEUYHBIMH CaMOCOHpH)KéIHHbIMH TPAHUYHBIMUA YCJIOBUSIMU

any (@) + “125’: (@) + By (0) + 512!/: (b) =0 1 (1.2)
g4 (@) + a0y’ (@) + Bay (B) + Baoy’ () =0 J” !
rue

d . » ‘
Liyl=— 7, (py)+qy; p(x)>0, q(x)=0 (a<x<b),
a (GyHKUUS

b
o(x) = | o (5) ds

MOHOTOHHO BO3pacTaeT, NpuHajJexar DBupxrody [2], ycTaHOBHBIIEMY, 4YTO
B 3aBUCHMOCTH OT KO3(ppUIHEHTOB TpaHHYHBIX YycJaoBui (1.2) n-a cober-
BeHHAsl (YHKUHUA MOxKeT uMeTs n— 1, n wm n-4 1 Hyneld wa unTepsane
(a, b). ‘

HanbHefilee ucc/eJOBaHHe OCUUJIISAMOHHBIX CBOACTB COOCTBEHHBIX (PYHK-
nufl KpaeBblX 3ajaud npuHapjexut M. [. Kpefiny, xoTopwiii BHepBbie npu-
MeHHJ/ JJisl 3TOH LieJIM anmapaTt Harpy:KeHHbIX HHTerpa/bHbIX YpaBHEHMI BHJA

b
o0 =1 [ K(x, )¢ ()ds(s), (1.3)

rie GyHruus s (s) (@ < s < b) monoronso Bospacraer u K (x, s) — anpo Kes-
Jiora.

Cnenys rtepmunosorun, esenennoii M. . KpeiiHom, BemecTBeHHOe He-
NpepbiBHOE CHMMETPUUHOE HJM HecHMMeTpuuyHoe sAapo K (x, S) HaseiBaetcs
OOLIKHOBEHHBIM, YETHBIM HJM HeulTHEIM sjipom Kessora, ecsau npu BcsikoMm
HATypaJlbHOM 71 WJIM BCSIKOM UYETHOM HJM HEUETHOM £ BBHIMOJHSIOTCA Hepa-
BEHCTBA

K("sll’s‘: i ;i")>o (amn < 0) u K@iz: - §~)>o (win < 0) (1.4)
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OJis TPOU3BOJIBHBIX CHCTEM YHCEJ, YJOBJIETBOPSIOUIUX YCJIOBUSAM:
BLX <€ oy, &b g <8 (.. <8, <.

M. I'. Kpeitu [3] u . P. Tanrmaxep [4] moxasanu, uto (yHHaMeH-
rajpHbie GyHrIuu gaep Kesora 06/1agai0T OCHUMIAIHOHHRIME CBOHCTBaMH,
NO3BOJISTIOIIHMH IIHPOKO HCIIOJb30BATh KJIACCHUECKYIO TEOPUI0 HHTEPIIOJIEHT-
HBIX psjoB, pasputyio [1. JI. UebmmenpiM, A. A. Mapxkoseim u C. H. DBepn-
wtefinom [5].

Omnupasice Ha uccaegosanus M. TI'. Kpefina u @. P. Tantmaxepa,
IT. 0. Kanadparu [6] namén HeoOXonuMble ¥ JOCTATOYHEE YCJOBHS, HpPH
KoToprix (pyHruus .'puHa xpaesofi 3azaun (1.1) ¢ mpousBOJILHBIME TpaHHY-
HeiMH  yeaoBuaAMH (1.2) aBsOTCA OOBIKHOBEHHBIM, UETHBIM HJIM  HEYETHHIM
sappom Kesmsora®. B ciyuae camoconpsi:k€HHOH KpaeBofl 3ajaudl 3TH pe3yib-
TaThl COJlepKaT, KaK 4acTHHl ciydalf, OCLHMJIIALNHOHHBIE TeopeMbl Bupxroga.

Hecmorpst Ha 1O, uTO Kpaemas 3azaua (l.1), (1.2) copepxut HaumboJee
ofliye NBYXTOUEUHBIE I'DAHMUYHBIE YCJIOBUS, OHA BCE K€ He HCUEpIhIBaeT BCEX
TeX YCJIOBHil, KOTOPBHIE MOXKHO HAJOKUTh Ha JIHHEHHBIH YNPYruil KOHTHHYYM.
B uacrHOCTH, BO3MOKHEI MHOTOTOYEUHLIe I'DaHHYHBIE ycJjaoBusA. [Ipu 3ToMm cre-
JIyeT cpasdy Ke yKasaTb, 4TO B JIOKTOPCKOH JHCCepTanud W APYTHX paborax
A. C. Cmorop:xeBckoro [7] paccMarpuBajach 3ajada MOCTPOEHHST (YHKUMH
[puna sunefinoro audpepeHuanpHOr0 yPABHEHHS C MHOTOTOUEYHEBIMH [pa-
HUYHBIME ycaoBusAMH. OfHAKo, 3aHUMAsCh TJIaBHBIM ofpasoMm ajre6poit (GyHK-
nuit Tpuna, a He MX ocHu/IALMOHHEIME cBoHcTBamu, A. C. CMoropmxesckmil
paccMaTpuBaJ MHOI'OTOYEUHBIE TPAHHUHBIE YCJOBUS, CBSI3LIBAIOIINE 3HAYEHHS
(yHKIUMH U eé TPOU3BONHBIX B ITPOMEKYTOUHEIX TOUKAaX, KOTODHE HE JOmyc-
KalOT €CTEeCTBEHHOH MeXaHWYeCKOH HHTeplpeTalltH.

B Hacrosamelt pa6ote, mnpencrapistomell co6oll pasBUTHE KJACCHUECKOR
ocuuIAIORHOA Teopuu HITypMa ¥ BO3MOMKHEBIX €€ MeXaHWUECKUX IMPHUJIOKE-
HUH, Naétcsi TOJIHOe pelleHHe CJeyIomeld MHOTOTOYedHON KpaeBOH 3ajauu,
npepsoxkedHodl astopy b. f. JleBumsiM. Ilyctb pano pguddepenmuasbuoe

ypaBHeHHE
Lyl = hpy (1.1)

H MHOroToO4Ye€uyHbi€ I'DaAHHUYHBIE YCJOBHUA
nt1

Uiyl = y(e) +a y <c1)+Z{wl>y(c,)+a By’ (e)}+

+ o, oy (Cnte) + a0y (Cage) =0 (=1,2,8, ..., n+2), (1.5)

rne :

=6 <6< s Kl < oa =0, 3 (0) =46+ 0) =y (G0
=12, ... n+1)

¥ rpaHuusble ycsoBus (1.5) nuHeHHO-HE3aBHCHMEI, TO €CTh PaHr HPAMOYTOJb-
HOH MAaTpHILHl

1 2 (1) (2 (1 (2)
[a‘ ) af®. al® o B )~|—2 ¥
1 2 (1 @ (
5 i aff ol af) o ... ool af .,
7 R ek ey g W T e
“24)-2 1 O‘n+2 1 n+2 2 n+2 g v a£z+2,n+2 %nla nie

* B HOBOM M3JlaHMH KHUTH «OCHHJUISIHOHHBE MATDHIBI U A7pa M Majble KoJeGaHus
MexaHHueckux cHcreM» [8] @. P. Fantmaxep u M. I'. KpeilH HasbiBaloT OOLIKHOBEHHOE SIAPO
Kesiora oCHM/IAHOHHLIM SAPOM,
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COCTaBJCHHOH M3 KO3(D(HIUEHTOB JMHEeHHLIX BhipaxeHnu# (1.5), pasen n -+ 2.
Tpebyercst HafiTH HeOOXOAMMBIE W [JOCTATOUHBIE YCJOBHS, HPU KOTOPHIX (DYHK-
uusg ['puna xpaepoit 3ajauu (1.1), (1.5) Gyger OOGLIKHOBEHHBIM, UETHBIM HJIH
neuétHeM sjpom Kesora.

B orauume or rpaHuuHBIX ycaoBuil, paccMarpuBaembix A. C. Cwmorop-
JKEeBCKHMM, KpaeBble ycsoBus (1.5), npejcrasasiomue co6oit JuHefiHbe 0HO-
pojiHble CBsi3W Mexay BeanuunHamu y(a), y’ (@), y (b), y (b), y(c), 3y’ (c)
(j=1, 2, 3, ..., n), UMEIOT eCTECTBEHHbI/I MeXaHHYeCKUH cMpIc/. OHM OTBe-
Yal0T FPAHUYHBIM YCJIOBHAM KOJeOaHWS HEONHOPOJHOH CTPYHBI C CaMbiMu
ofLIMMHI VIPYTHMH ONOpPAMH B NPOMEKYTOYHBIX TOYKAX.

ITonyuenHsle B 370l paboTe pe3yJibTaThl COJAEP:KaT, KaK YacTHbIH cayuaf,
ynoMsiHyTyio panbiie Teopemy I[I. JI. Kanadaru [6] 06 OCHHJIIAIIMOHHBIX
cBoficTBAaX (yHIAMEHTaJbHbIX (PyHKuull onepatopa [lrvpma — Jluysuaas c
HECAMOCOTIPSIZKEHHBIMU  IBYXTOYEUHBIMH [PAHUUHBIMH YCJOBHSMH H Teopemy
M. I' Kpeiisa, ycTaHaBIMBAIOUIYIO, YTO NpPU BBEJEHUH HE CBA3AHHBIX MEKJY
cofofi ynpyrux omnop Jio00H KECTKOCTH U B JIOOOM KOJMYECTBE B NOJBHAK-
HbIX TOYKAaX CTPYHBI COXpaHAeTcs OCHHUJ/IALUMOHHOCTL eé (pyHxkuun [puna [8].

§ 1. ®yukuus Ipuna MHOroroueyHofi kpaepoil 3ajauu

[l mpUMEHEeHHS TEeOpDHM WHTErpasibHeIX sijiep Kessora x u3ydeHwuio
OCILUJIJISIIHOHHBIX CBOHCTB KpaeBoit 3amauu (1.1), (1.5) HeoGxoxuMo 0GOOIINTE
nousitue (yHKUMH ['puHa HaA cJayyall MHOrOTOUEYHLIX T'DAHUUHBIX YCJOBHE.
C sTo#i nenbio obo3HauuM depe3 @ COBOKYNMHOCTb BCeX HEMPEpPLIBHBLIX (PYHKIMH
Ha cermeHte [a, b], n1Bax bl HellpepbIBHO nyudpepeHnupyeMbIX Ha MHOKecTBe E,
NoJyyaeMoM yJaJleHMeM H3 cerMeHTa [a, b] TOYeK ¢y, €3, ... C,yq, TPOM3-
BOJHBIE KOTOPBIX B 3THX TOUKAX HeNpephIBHBl WJM HMEIOT pa3pblB MepPBOro
pona, ¥ TIpUMeM CJejylollee OnpejeseHHe.

Onpenenenue. HenpepriBHas B KBagpatea < X, S < b dynxuus G (x, s)
naspipaercst yuxnueii [puna kpaesoit 3amauu (1.1), (1.5), eciu nna Beskoi
KYCOUHO-HENpPEpLIBHOA Ha HHTepBase (a, b) GyHKUUHM ¢ (¥) U3 COOTHOLIEHHS

Liyl=9(x) ,_
U;[!/]=0 } ("‘_‘l! 2: -..,ﬂ+2), (16)

rge y € @, caenyer
: b
y(x) = Gx 99 () ds, (1.7)

u. waobopot, u3 (1.7) caenyer (1.6).

Teopema 1. [Ina moeo umobut HenpepeisrHas 6 keadpame a < x, s<b
pyrryus G (x, s) aeaarace ¢ynxyueti I'puna kpaesol sadaqu (1.1), (1.5), He-
06x00umo u Oocmamo4no, 4mobbl OHA YO08AEMBOPAAA CACOYIOWUM MPEM
yCA08UAM: ;

1. G (x,8) Kak ynkyus om Xx npu B6CAKOM QuKCUpPOBaHHOM S € [a, b]
u x € E, kpome 3HaueHull x =S, UMEAQ HENPEPLIBHYIO BMOPYI0 NPOU3BOOHYIO
u yoosaemeopara 00HopoOHomy ypasHeruto L [y] = 0.

2. Ipoussoonas G (x, s) 6 mouke x =s (x € E) umeem paspuis nepeoco

poda, pasHeli —— , MO ecmo

p(s) )
G,(s+0, s)—G,(s—0, s)=m.

3. Pynkyus G (x, s) npu ecex s€ E ydosremsopsem 2PAHUYHBLM YCA0-
suan (1.5).
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HokasartearctBo. ocratousocts yciosus 1, 2 u 3 oueBupgna. g
N0Ka32TeJIbCTBA HEOOXOJWMOCTH JONYCTHM, YTO ¢ (X) — NPOM3BOJILHAS KY-
COuHO-HenpeprniBHAsE GyHKUWs Ha cerMeHte [a, b], Torga ofmiee pereHue
ypaBHEHUS

L1yl = ¢ (x)
na muoxectBe @ Gyner [9]
b nt2
gy =K 996 ds+ Y ak (x, o), (1.9)
a k=1

rre K(x, s)— dyuxknusa [puna omnepatopa L[y] C TPOHM3BOJILHEIMHI HEOCo-
GeHHBIMH TPAaHMYHBIMU yCJOBUAME U a,(k=1, 2,3, ..., n+2)—HOCTOHH
Hble, U1 ONpEJENEHHsT KOTOPEIX HMeeM anre6pauqecxyxo cnc'remy JIUHEHHBIX
ypaBHeHUM

n+2

SU K (x, 8] () ds+3 a, U, [K (x, ¢)]=0. (1.9)
i=1,2, ..., n4+2)
Ecnn muororoueynele rpannunsle ycsaosus (1.5) HeocoGenHsle, TO €CTh
D =Det||U, [K(x, co)lll}t2; #0,

To cucrema (1.9) UMeeT eIMHCTBEHHOE pelleHHE M MOCTOSHHBIE OJHO3HAUHO
onpejessilOTCA MO (opMyJaam

b
= (p@eerds (k=1,23 ..., n+9, (1.10)

rue
Ul [K (x7 S)} e Urz+2 [K (x’ S)]

.................

(—1° (U [K(x, €, 9)] oo U o [K (%, cpy)]
Be ) =5 UL [K (x. cazo)l . U,SZZ K(x el |- (1D

U, [K(x, n+z)] r,-p-g (K (x, Cpia)l

Omnpepenue a, nc ¢opmyse (1.10), mer u3 (1.8) maxoaum egMHCTEEHHYVIO
byHKIuo y Ha MHOKecTBe @, YLOBJETBODPAOINYI ypaBHeHHIO L [y] = ¢ (x)
¥ rpaHuyHbiM ycsoBuaM (1.5)

. b It+2
y =Ko 9+ X ae K a]eds (1.12)
a
u eguHcTBeHHy0 dynKnuio I'puna kpaesoit sazauu (1.1), (1.5)

n+2
G(x,s) = K(x, s) + kgl B (5) K (x, cp). (1.13)

[Mockonbky ¢yukuus G(x, s), onpexenéunas cdopmyaoi (1.13), ynosie-
TBOpSieT BblUe YKasaHHBM yciosusM 1, 2, 3, To Teopema j0KaszaHa moJ

HOCTbIO.
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B nambuefimieM Mel GypeM passinyaTh JiBa THIA MHOTOTOUEUHEIX IDaHI
HeIX ycsoBufi: obmue (1.5) u wrypmoseie (1.14), KoTopele HMEIOT caeny
MUA BHUJ

oMy () + oy’ () =

ay) + oMy () =0 1 (=234...,n+1), (L1

E}-;—"y (an+2) + 0r1+2y n-{—") =0

rue
@2 + @2 > 0; (@) + ()2 >0

(1)

W a0 (j=2,8,..., n4 1)

Ecau oGosnaunth uepes K (x, s) oObiunylo ¢ynxuuio [puna omeparop
L,[y] ¢ rpauuuneiMu ycaosusmu ltypma

oMy (cy) 4+ o7y’ (c) =0

(1.15
argolf (Caye) + “n+zy (Caye) =0

orBeyatomumu B (1.14) Touxkam ¢, =a u c¢,,,=b, 1 yyecTb, 4TO

UK (c;, ci) npn i+ |

UK (%, ¢j)] = n e o
K(Cl, ’)+p(c) mput=j,

1o u3 (1.13) memocpencreenno cienyer, uto GyHkmus puna omepatopa L [y]

C MHOTOTOYEUHbIMH rpaHuuHbME ycjosuamu [Typma onpegesserca dopmyJof

K(x,s) K(cy 9 - K{cpyr 9)
H (%, 5) =+ K(x 02) K‘sz‘cz)‘l‘Tz- . 1<(cn+r Cz) o , (1.16)
K (x’ n+1) I< (C"’ n—f—l) K (Cl1+1’ cn+l) + er+1
rje
K(cy €) + 15 oo K(Cppar €3)
A_:.....-.-..-.--...-.. (1‘17)
KiCopas 62) o KlBapn Caga) T Tnin
u

(2)

(1) =) (G=2,8 ... 04 1). (1.18)

T3=

Dopmyna (1.16) ycraHaBiuBaeT 3aBHCHMOCTb Mexny ¢yHkumeit I'puna
KpaeBOii 3ajayi C IITYPMOBLIMM MHOrOTOYCUHBIMH TDAHHYHBIMH YCJOBUSMH
u ¢ynxuve#l [puHa KpaeBofl 3a)a4u ¢ KJACCHUECKUMH TPAHHUHBIMH YCJIOBHSIMH
Ilirypma (1.15), xoropas, kak pokasan M. I'. Kpefin, sBiserca oiHomapHbIM
obbikHOBeHHBIM sipoM Kesora [36].

Bwmecte ¢ dopmydoit (1.16) mokasambl crefyiouine TeOpemsl.

Teopema 2. Pynxyus puna H (x, s) onepamopa [Hmypma — Jluysuirs
caMHoeomoqetmmMu epaniinomu  yerosuamu Llmypma ecmo cummempuroe
a0po.
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Teopema 3. [Tycmo dif (x) = [(c;) obGosnauaem 3snauenue pyuxyuu [ (x)
8 mouke x = c;, a 8; 06o3Ha4aem cKauek QYHKyuy npu nepexode om X = ¢j —
k x=c,+ 0. Toeda umerom mecmo gopmyiot
Ak
p(a)
(G=2 3, ... n4+1)

1
e T et

dH’ (x, ¢;) — [d 1} (%X, $)]s=e, = —
1
p(c)

dn+2Hl (X, sz—{»'l) - [dq-{-zH; (X” S)]S=C

d,'H’ (X, C/) — [E)H; (X, S)]s:ci =
(1.19)

[Tycts Teneps H (x, s) — dynkuua I'puna kpaesoit 3apmaum (1.1), (1.14),
torja B coorserctBud ¢ (1.13) dyskuuein Ipuna G(x, s) onepartopa (1.1)
C OfiIAMH MHOTOTOYEYHBIMU TPAaHUYHBIMH ycioBusimu (1.5) Gyper

nt2
G (%, 5)=H(x, s) + k; B (5) H (x, cp), (1.20)

riae 8,(s) onpenenaiores dopmyaamu (1.11). :

[asa toro, uto6el cbyHKumo [puna G(x §) OpejCTaBUTh B.yA00HOH /1
JalbHeHImuX Hcc/Aef0oBaHUHA JeTepMUHAHTHOH dopwme, paccMOTpuM  Clexyiomue
CHCTEMBl ypaBHEHHI :

)H(Cl’ s) -}—a:: H,x(cl, s)=U, (S); (=1 24’ ey B2
o ’H (¢;, 5) +a’H,, (¢, s )=0 ’
‘”H (c;, 8)+aP¥H,(c;, 8)=U;(s)] .
oM H (c;, s) + af"8;H} (cjp ) =0 } .
) oH (o9 + 5ngagatls Cogze 9 = Uy © } (=12....,n+2
Gptall (Coy:8) + 0t oy poHy (Capnss) = 0 LY i

\

’ n+2: ]=21 3’ ceey n+2)

_ (1.21)
KoTopble ompegenst ¢yukuuu U, (s) mo cdopmysam
Ui (s) = ouH (¢ ), { (1.22)
rae
D L@
ll iJ
2 4@
oy = 1 (2,’ (=12 ...,n4+2j=23,...,n+1). (123
a:
/

Az (1.21) u teopemnl 3 ciepyer

0 npu i1
O‘g)H (cir. €1) + “g)dzHl (%, ¢1) — Uy (c)) = [ (;’
_ ks npu i =1

p(c1)

O npu i+j

ai'H (¢, ) +af8,H (%, ) —Uy(c) = | o@ . 12y

pey PR =1

i

[ O mpu i+=n-+2
“(il)n+ Hen o440 + “;?‘?n+zdiH " (x, Crta) U s (Crp2)=" l 22 G s
P (Cn +2)

(=1 2;ivia sy 25 =2, 3,50 n+ 1.

npu t=n+2
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BBegém Temepp B pacCMOTpeHHE MATpHILY

B =falla) . oal st o aaallE=12 o R 2) {185)
yetb o = Det || o, |l +Z, 1 o6o3nauuM 4epes [fy, jo, o Jr|l1s for o o. i)
IeTepMUHAHT, KOTopbm noJydaeTcsi, ecaiy B ¢ 3aMEHUTb BEPTHKaJ# C HOMe-
paMH iy < < ... <{, (1 <i,<n-+2) BepruxamaMu c HOMepaMH [, <
<jo< ... <j, (1 <j, <n+ 2) gerepmunanta a = Det || a; H'ﬁil ‘M 3aTeM
pacmoJ/IOKMTh KOJIOHHBE! B IOpsiKe BO3pacTaHus uX HomepoB. OueBHjgHO, 4TO
TaKUM Croco6oM MOXKHO 00pas3oBaTh J060H JeTepMUHAHT n -+ 2 mopsijaxa
MaTpuue B.

[IBe moc/e0BaTeALHOCTH LeJbIX YHCeN zzl RO - E S TR R
Mbl HA30BEM JIOTIOJIHUTENbHEIMH, €CJH CPEIN UHCEN Uy, Uy, - . . , Uy, Uy, Ugy o ou s
U,+2_, COZEPIKATCS BCE [esble 4hcia of 1 o n + 2 BKJIOYHTE/BHO. '

Herpynno noxkasate dopmyay (1.26), BepHyio nmpu o0

De t” Uz|lk]“"+“ _ e el e e 0] (1.26)

ik=1 g

HokaxeMm Ternepb CAELYIOMIYIO TEOPEMY.

Teopema 4. Ecau H (x, s) — ¢pynxyusa [puna rpaesoii 3adaqu, cocmosauwed
ua onepamopa Limypma — JIuysuris u HeOCOOEHHbIX MHOCOMOUEHHLIX 2PAHUY-
notx yeaceudd Hlmypma (1.12), mo ¢yrxyus 'puna G (x, s) moeo sce onepa-
mopa ¢ obwuMIL MHO2OMOUeHHbIMIL 2DaHUHbIMU Ycaosusimu (1.15) onpedeaseme

popmy ot

H(x, s) Hic, 9) i e Rt s A At )
H{x, c)) Hlecpve) F %1 o ¢ o« oo oo HCpys c)F
. —I_.Tn—}—’z.l
N ORI 2T A L TR R S R N R P T i
1%, ) 0 1 ’ +Yn+2,n+‘—’ ;
I Cona) HACHCopd b T pin s % 5 v vl Gy Cryo)
g {7 S
(1.27)
rae

H (Cl’ Cl) + T T H (Cll+2’ Cl) + Tn-{-z- 1
D i . . . . 5 . . . . . . . . . . . . . b . . (1 '28)
H ey Copa) 41, wts oo » 4 (Coaas Caga) -+ Tnt2, nye
AR (oo tatie L T RPRIN 00 TR T
Ta = ) T W . (1.29)
i=12 ..., n+2;j=2,3, ...,n+1)
HoxkasateancTro. [eiicrBurensno, u3 dopmyas (1.27) caenyer, uto
G (x, s) yHOBJETBOpSIET TNePBHIM JBYM YycJoBHAM TeopeMel 1. JloxaxeM, urto
OHAa YJOBJIETBOPSIET TaK:Ke ¥ YCJIOBHIO 3, TO €CTb IpaHWUHBIM ycsoBuaM (1.5).
Hs (1.27) umeem -
UilG(x, 9)] =
U,[H(x, $)] H{c, 9) H(c 12 5)

1 |U; [H (X’ 01)] H (01: C1) + Tu cee H (Cn—l—‘7’ Cl) —+ Yn+2,

% . (1.30)

U, [H (x Cu+2)] H (cx- n+2) + Tionte .- H (6n+2’ n+2) + Tni2, at2
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YMHOXKHM II0CJIe[OBAaTeAbHO 3JIeMEHTHl BTOPOH BepTHKA W JeTepMUHAHTa
npaBoii uactu Qopmyast (1.30) Ha o,, 3/71eMeHTH TpeThbeH BepTHKAJNH HA g,
M T. NI., YMHOXHM 3J/IeMEHTHl 7 -+ 3 BepTUKalu Ha o, ,., W BBUTEM HX Jii-
HefHYI0 KOMOHHAIMIO OT COOTBETCTBYIOLIMX 3JIeMEHTOB II€pBOH BepTHKAJH.
Torna saementsl nepsoit Beptukanu U,[H (x,¢)] (i=2,3, ... n+ 2) B coor-
gerctBuu ¢ (1.23), (1.24) u (1.29) cranyt paBHbIMHU §

U,[H (x, ¢)] = ay’H (cy, ¢)) + afidH (x, ¢)) +

n+1
+ X (0 H (o 0) + 0Bl (x, e)] + 0.7 ol (Cor ) +

n'_i;‘z
+ a?)a+2d,,+2H' (x, ¢) — ké.] (U ) + 0uTiil =

2
A EL o
=—t-— SipTwi = L
i A
p(c) = plc).
(2)
p 12| %if O eer O k=1 Okt eee O1nte
A s T o=
ap (C,') (2)
k=1|%pt9, jOpt9, 1+ Opt2, k=142, h+1 * * + Ont2, nte
(2)
GI-]' G192 eeees G, n+2
a(z-) 4 G440 c
I} 11912 <+ -+ 91, pto
l & . . - "
=) | @ s . =0(G=2 3, ... n+2).
17 &gj 192 s+ 9 pto
2) 7
Xpta, 1 ceeee 2t nt2

AHaJIOTUYHO JIErKO MPOBEPUTh, YTO TPH 3TOM M MEPBHI 3JEMEeHT NepBoil
CTPOKH JleTepMHHaHTa npaBoil wyacty Gopmyasl (1.30) obpamaercss B HyJb.
Ortciona, Bce 3J1eMeHTH MepBOil BepTHKaJsu storo jetepmunanta U, [G (x, §)] =
=0(@G=1, 2, ..., n42) u Teopema joKa3aHa.

B nanpueiimem, He Hapymasi OGIIHOCTH pacCy:KJeHui, Mbl OyjeM CUHTATh
¢yuxnuio 'puna H (x, s) kpaeso#t 3apmauu (1.1), (1.14) moJioxuTtessHO ompe-
JIENEHHBIM S[POM, Yero BCerja MOXKHO JOOHTHCSI COOTBETCTBYIOMIEH 3aMeHOH
napamerpa A B puddepenuuansHom ypasnenuu (1.1).

§ 2. UccaepoBanue ¢ynkuuu 'puna B cayyae mTypmMoOBBIX
MHOTOTOYEUHbIX FPAaHUUYHBIX YCJAOBUH

[Tpuctynum Teneps K U3ydeHuio pyHkuuM [prHa Kpaesoii 3ajaud C MHOro-
TOYEUHBLIMH TpaHHuHBIMU ycyoBusMu Llltypma (1.14).

Ha ocHoBanum Tteopemnl CusbBectpa [8] moxHno u3 (1.16) nonyuuth Bbl-
paxkenre cumBoJoB Ppexrosema saxpa H (x. s) yepes cumsoanl Ppexrosbma
obObikHOBeHHOTrO sigpa Keanora K (x, s) no caenytomeft dopmyane

H(x1x2...x,,,)=l[K<X1x2--- X,n)+ :

\S1Sy e S A $iSy e+ Sy
nt1

2 .
+ Z’LK (51

=2

¥ aihr Mgy n Bl ¥ v e,,_,_])

LRI Smcz e e C,—__IC[_H e Cfl+1
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L ; xl oo meZ P Cl-_lcl_i_-[ o Cj_]C[+] ... cﬂ+l-
5 )_, m/K( ¥

By v Bl sas Ol b L g0 ke Bl

2<igj<n+2

xl - " . xm
T o % (RN T,,+1K( ) ; (2.1)

Sy san Sg
SInpo K (x, s)— ojHONapHOe, TO €CThb

2 [ W(x)X(s) npu x <s
G .
K(x, = W (s)X(x) npu x>

Ina rakux sgep M. . Kpefin pan caenyoiiee npasujo (KOTOpoe Mbl
B naJibHefimem Oynem HasbiBaTh mpasujoM K [3a]): ecan

A <X < oo <Ap<bHa<s5<s < ... <S,<b
I yGJioBHUe '
a<h <o <Fmch 2.2)
By S B

K<x1x2 xm) i

5185 «+¢ Sp

He BBLIINOJIHAETCH, TO

Ecnu xe ycnopre (2.2) BHINOJHSETCH, TO

3 (xlxz e xm) o L0 X (Fayy) 7. (Fary—2)
55 -oesm) T W) W sy W (g o) ¥ (Fapps)

rie ry <r, < ... <ry, €Tb YACAA X, Xy, ... Xy, H Sy, Sy ... S,, pac-
NOJIOXKeHHble B MOpSIKe BO3pacTaHUs.

JlokaxkeM Temepb JBe JieMMBbl, KOTOpble OyJyT HaM NOJe3Hbl B Jajb-
HeHIIeM.

Jlemma 1. Ecau ycaosue (2.2) soinoawnero, mo

H(xlx2 v xm) _o.

SiSh - s Bl

X(rs.)s

\

.

. 1 . 2
Jlemma 2. Ecau ycaosue (2.2) evinoansemes u signal’ = signal® (

=23 ...n4+1), mo

By s XyXy « oo X,
H(lxz x’”);o;«ﬂ(” ")>0.

BiSy e Spy Xi%y «ns K

Il

\

npu Aob6oM HAMUPAALHOM 1.

Hoxaszareabcrso. CnpaBelJuBocTh JieMMbl | OYeBHAHA, Tak Kak
B CJlyyae HeBBLINOJHEHWs VcjoBUsi (2.2) Bce cJjaraeMble B NpaBOH 4acTH
dopmyJel (2.1), coiepKamue MHOKHTeIAMH cHMBOJE Ppegrosbma ojHOmap-
woro sigpa K (x, s), Ha ocHoBankH npaBuia K ofpamaioTcss B HYJb, 4TO
BMeYéT 3a cobofl obpaiieHyue B HY./b CHMBOJIA

: iXg oo X
H ;
S1Sq +++ Sm
[Tycts Temeps ycsoBue (2.2) BeimoJusietcs. Torga, mockoibky K (x, s) —
, 00bIKHOBeHHOe sipo Kesora u no ycuoBuio
a(®
I

G >0(@=2, 3, ..., n+1),

' )






