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AnHotanus. [TpemiokeH HOBBIM METON HAXOXACHUS YAaCTHBIX PEIICHUH y JIFOOBIX
cucreM quddepeHImanbHbIX ypaBHEHUH, CBOISIIHICS K HAXOXK/ICHUIO JOMOTHUTEILHBIX YpaB-
HEHHUH CBS3U U MPEOOPa30BaHHUIO ATHX CHUCTEM K IEPEONPEACICHHBIM CUCTEMaM HEsBHBIX
ypaBHeHuH. [loka3biBaercs, Kak, peliasi 3TU CUCTEMbl HEIBHBIX YPaBHEHUM, MOKHO HaXO-
JUTh, B TOM YHCJIC, U aHAJUTUYCCKUE PEUICHUS MCXOAHOW CUCTeMbI auddepeHranibHbIX
ypaBHeHUH. [I[puBOASATCS OLEHKH JUIsI MUHUMAJIbHOM 3aTPaThl BEIYMCIUTENbHBIX MOLTHOCTEN
MIPH TIOJYYCHUH 3TUX PEAYITUPOBAHHBIX HESIBHBIX YPABHEHUI.

KnaoueBblie ciioBa: nepeornpeseicHHbie cucTeMbl auddepeHnanbHbIX ypaBHEHUH,
OLY, pasmepHocTh audhepeHranbHbIX YpaBHEHUH, YaCTHBIC M aHAIUTUYCCKUE PEIICHUS,
YpaBHEHUS B YACTHBIX MPOU3BOIHBIX.

Henuneitnpie nnd dhepeHnmanbabie ypaBHEHUS B YaCTHBIX IIPOU3BOIHBIX (HETMHEHHBIC YpaBHEHHS
MaTeMaTnyeckol (PM3MKH) YacTO BCTPEUAIOTCS B PA3IMYHBIX OONACTSIX MareMaTWKd, GU3MKH, Mexa-
HUKH, XHMHUH, ONOJIOTHH ¥ B MHOTOUHMCIICHHBIX IpUIIoxkeHusiX [ 12]. Oblee penieHue HelMMHEHHBIX YpaB-
HEHWI MaTeMaTH4ecKol (M3HMKH yJaeTcsl MONYyYUTh TONBKO B MCKIIIOUMUTENBHBIX ciydasx. [loaromy
OOBIYHO MPUXOTUTCS OTPaHUYHBATHCS MOMCKOM W aHAJIM30M YaCTHBIX PEIICHUH, KOTOphIe TPUHSTO Ha-
3BIBaTh TOYHBIMU perneHusmu [7; 11].

Tounslie perenns AuddepeHIInanbHBIX YPaBHEHH I MaTeMaTHIeCKON (PU3UKH BCETa HTpalln
Y TIPOJIOJDKAIOT HTPATh BXXHEUIITYIO POJb B (POPMUPOBAHUH MTPABUIIFHOTO MOHUMAaHUS KAYECTBEH-
HBIX 0COOEHHOCTEH MHOTHX SIBJICHHH M MPOILIECCOB B Pa3JIMYHBIX 00JIACTAX HAYKU U TEXHUKH [12].
MoXHO cKa3aTh, YTO HEBO3MOXHOCTh PEIIUTh 3TU YpaBHEHUS aHAJUTUYECKH SIBIISICTCA MPENsT-
CTBHEM JUISl TANIbHEHINEr0 N3YYEHUsI MHOTHX (M3WYECKHUX SIBIICHUI M MPUMCHEHHS X HA PAKTH-
Ke. Jlomyckaromye TOYHbIE pEelIeHN I MO/IeNIbHbIE YpaBHEHHS U 3a/aUM CIIy»KaT OCHOBOM JUJid pas-
pabOTKM HOBBIX YHMCICHHBIX, ACUMIITOTUYECKUX U MPUOIMKEHHBIX METOIOB, KOTOPbIE, B CBOIO
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ouepenb, MO3BOJNAIOT HCCIENOBAaTh yKe Ooliee CIOKHBIE 3aJjaud, HE MMEOIIHEe TOYHOTO aHaJu-
THYECKOTO PEIICHHUS.

CyIecTByIOT pa3inyHbIe IPUEMBI ISl TIOMCKA TOYHBIX PElICHUH ypaBHEHWH MaTeMaThdecKon
¢usukn, HarpuMep, Meton auddepeHnnaibabX csizell [11]. B nanHo# paboTre Mbl pa3BUBacM UIEH
HaIIUX IpeapLaymux pador [1; 4; 5] u nmpemiaraeM HOBBIM METOA HAXOXACHWS YACTHBIX PEIICHHI
cucteM i dhepeHIMaNbHBIX YpaBHEHHIA, CBOIAIINICS K HAXOXKICHHIO JIOTIOHUTETBHBIX YPAaBHEHHUH CBS3H
1 IpeoOpa30BaHUIO 3TUX CHCTEM B TIepeorpe/ielieHHbIe CHCTEMBI HESIBHBIX yYpaBHeHUH. [Toka3biBaeTcs,
Kak, pelias 9TH Nepeonpe/ieiieHHbIe CHCTEMbI HESIBHBIX YpaBHEHUH, MOXKHO HaXOJUTh, B TOM YHCIIE, U
AHAJIMTUYECKUE PEIICHHUS KCXOMHOM cucTeMbl A hepeHIMaNbHBIX YpaBHEHUH WITH pelaTh 3a1aqy Korm.

2

PaccMoTpuM nepeonpeiefieHHyI0 CUcTeMy U3 p + n auddepeHInaibHbIX YPaBHEHHH B YaCTHBIX
MPOU3BO/IHBIX TEPBOTO MOPSIKA OTHOCHTENBHO HEU3BECTHBIX S, (X), V=1 ... p, X = (X, ... X,,

Hk %’SV,X :0, VZI..-p:kzl"'(p—i_n)' (1)

ITIponuddepenupyem Beipaskenus (1) N, — 1 pa3 no nepemenHoi x,, N, — 1 pa3 110 nepeMeHHO} x,,
. N,,— 1 pa3 o nepeMeHHoi x, . B pe3ynbrare noy4nuM CHCTEMY HESIBHBIX YPABHEHHMH B

a(i, +.Hy,) oS
R,(Qﬂ,x)=m H| 258,x [|=0, v=1.p, k=1.(p+n) )

OTHOCHUTCIBHO HCU3BCCTHBIX BHU A

a(j1+---+/'m)S
Op=——77,v=1.p. 3)

T A Avin
ox/"...0x;

3necs o = a(k, iy, ) =1.N,, B= ﬁ(v,j],...jm ) =1..N; — dbyHKIUU OT HHJEKCOB (MYJIBTH-WH-
JIEKCOB) Takue, uto Oy, o o =S 1

i =0...(N,-1), i,=0..(N,~1), ... i, =0...(N, —1). 4)

j=0..N,, j,=0..N,, ... j, =0..N,. (5)

Ecmu pemenne cuctemsl (1) cymiecTByeT, TO OHO YIOBIETBOPSET CHCTEME HESIBHBIX YpPaBHCHHIA
(2). OueBnaHO, KOTMYECTBO ypaBHEHUH (2), yunTsiBag (4), paBHO

N, =(p+n)N,N,..N,, (6)
a KOJIM4YEeCTBO HEeM3BECTHHIX (3), yunuthiBasi (5), paBHO
N =p-(N,+1)(N, +1)..(N,, +1). (7)
U3 (2)—(5) BugHO, 4TO peajabHO HEKOTOpHIE BBICIINE MPOU3BOAHBIE (3) HE BXOIAT B BBHIPAYKEHUS
(2), To ecTp Ha caMOM Jeine OT HEKOTOPhIX HEH3BECTHBIX Qﬁ BhIpaXkeHus P, He 3aBUCAT. Bbibepem

Takue Ny, ... N, , 9T00bI BBIIOIHAIOCH HEPABEHCTBO N < N, (cM.: (6)—(7)), TO ecTb

p-(N,+1)(N,+1)..(N, +1)<(p+n)NN,..N,
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WK
1+L 1+L 1+L <1+ (8)
N, N, N, p)
Paccmorpum yacthblii cinydait N= N, = N, = ... = N, . Torna ycnosue (8) o3Hayaer, 4to
[1+LJ <1+
N p
WK
N> ! -
(1+"Jm -1
p
WK
N>@HNH:(p+n)NM>(p+n)(@). )
n n

B ciyuae nepeornpenenennsix ypaBHennii Hapbe — CTokca, momy4eHHBIX aBTOpaMu B pabortax [1;
4; 5], umeem m =4, p~ 10, n=1, 3naunt, u3 () N, =mp/n=40u N, . = (p +n) (mp/n)" = 107.

Hmin
3

Paccmorpum matpuny [2]

OP,
A = _a — —_
ap [aQﬂj, a=1.N, [=1.Nj. (10)

Pa30bepeM paciimpeHHYI0 MEepeonpee/iecHHYI0 CHCTEMY HESIBHBIX YPaBHEHUH BHIA

(&4 iy )
P,(Q,.x) G—{Hk (%,waﬂ =0, v=1..p, k=1..(p+n) (11)

= i i,
Ox;'...0x"

OTHOCHUTCIBHO HCM3BCCTHBIX BHUa

a(j1+---+/'m)S
Op=————-,v=1.p. (12)

T A Avin
ox/"...0x;

Ho dyHKImMM 0T MyNBTH-UHIEKCOB & =& (K, iy, ..d,, ), B = B (Vs jis-j,, )> B OTIHEHE OT (4), (5), mycTh
OIPEAEISIOTCS U3 YCIOBHIA:

iy=0..N,, i, =0..N,, ... i, =0..N,, (13)

N,
Ji =0 (N, +1), j,=0...(N,+1), ... j, =0...(N, +1). (14)
Cucrema ypaHenuit (11) (c magekcamu u3 (13)) Bkitouaer B ce0st cucteMy ypaBHeHwmid (2). He-

n3BectHbIX (12) (c mamexcamu u3 (14)) Heckonbko Oonbiie Hem3BecTHHIX (3). Jokaxkem ciemyroiiee
yTBEpKJICHHE.
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YrBepxaenne. Jliodas cucmema uz p oup@epenyuaibhvlX YpaeHeHull 6 YACMHbIX NPOU3-
B0OHBIX NEPBO2O NOPSAOKA, NepeonpedeseHnas 1oovimu n OugpepenyuarvHviMu ypasHeHUusMu
nepeozo nopsioxa (1) u pedyyuposannas uznoNCeHHbIM 8blile MemoOOM, NEPeonpedeeH A Pac-
wupenHas cucmema Hessuvlx ypaeuenuil euoa (11) om neussecmuvix euoa (12) umeiom oounaxo-
80€e MHOJICeCm8o peuteHull, ecau paune mampuyst (10) (ha kaxcoom pewenuu 3mou pacuupeHHou
cucmembl HesABHbIX YPAGHEHUL) PABEH KONUUECMBY HeUu38eCmHubX Qg DeanbHO NPUCYMCMEYIOUUX
8 ypasHeHusx (2).

[Noxcuer moka3eiBaeT, 4TO ATO YUCIO HE Oonee

|
Nreal SN )4 1 _
et sy 15

ITockosbKy MBI J0IycKaeM, 4to panr Marpuisl (10) paBen N[, 3Hauurt, cyriecTByer N Hesa-
BHCHMBIX YPaBHEHUH U3 CHCTEMBI (2) OT TaKOro ke urcia Hen3BecTHhIX [6; 13]. O0o3HauuM uX Kak

P, (Qﬁ/,x)zo, [=1..NF (16)

3nech o, = a(kl,i]’,...i;), B = ﬁ(v’,j]’,...ji,). [pomuddepennupyem ypasaenus (16) mo mepemes-
HOW x, 1< s <m. Nmeem
W op, 00, 0P, (0,.x)
1 ! + ! 1
o ﬁQﬂl* ox ox

s s

=0, /=1...Ny" 17
C nmpyro#t cTopoHsl, U3 ornpenenenus ypaBaenuit (11) ciuemyer, 9to

v P, oP, (Qﬂ,,x)

FlOnx)= 250,90+

mne @ = (ki (i +1).2) ), B = BV (1))
Brrarem nounenno u3 Beipaxenuit (18) Boipaskenus (17). Torma

=0,7=1..NJ", (18)

l\i””a]; e 19
o aQﬁ/* Be ox, =0 i=1 Ny (19)

B cuny Hamero npeamnonaoxeHusi OTHOCHUTEIbHO HE3aBUCUMOCTH ypaBHEeHUH (16) U3 BhIpaxeHHi
(19) cnemyer [2]

Ox

s

0 0
[Qﬁ —&J =0 unun Qﬁ-/ =%, / :1...N§"“’. (20)

)

Takum 00pa3oM, MbI JJOKa3aJIH, YTO TSI KaXKI0U MEepPEMEHHON X 1 <5 < m BBLITOIHAETCA COOTHO-
menwne (20). OTcrona, yIuThIBasi, 9YTO MO OMPEIACTICHUIO Qﬁ(v 0..0) = S, (x), v=1 ... p, cnenyer

i (jl+j2)
Q _ aQﬂ(v,jlfl,...jm) — — al Qﬂ(v,o,...jm) — — M =
B(vedi i) ox, ox;' ox/ o
(Ji+etjm) i+
28 e S, en
ox}'..ox ox'..oxim -

B urore Mbl nokasanu, 4to pynkuuu S, (X), v =1 ... p aeusrorcs pemenuem (1), a Bemauuns (3)
SIBIISIFOTCS. COOTBETCTBYIOIIMMH YaCTHBIMU TPOU3BOIHBIMU 3TOrO pemieHus (21).
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YTBep:KIeHHe MpeaiaracT HEeKOTOpOoe MOCTATOYHOE YCIOBUE JUIS CYNISCTBOBAHMS Cpa3y aHa-
JUTHYECKOTO PEIICHHs Y TIepeoTpeieNIieHHBIX CUCTeM AU depeHINaNbHBIX YPaBHEHHH.

3T0 yTBEPXK/ICHHE OIMMMCHIBAET HEKOTOPBIN IIPUEM IS TOTYYEHHS YaCTHBIX PEIlIeHUH cucTeM -
(epeHIMaIbHBIX YpaBHEHUH. A IMEHHO HYXKHO BBIOPATh YPABHEHUS CBSI3H TAKUM 00pa30M, YTOOBI UMETIO
«XOpOIIIee» PelICHNe HEKOTOpas MepeornpeesicHHasi CUCTeMa HEeSIBHBIX YPaBHEHHUH, U3 KOTOPOil Haxo-
JIMTCS 4aCTHOE PEIICHHE.

N3 popmyssl (8) ciemyer, 4to

1+ > 1+L 1+L 1+L 21+L+L+...+L. (22)
p Nl NZ Nm Nl NZ Nm

CrnenoBartensHo, u3 (22) cnemayer
1 1

—_—>—t— .t — (23)
N .

B gacruoctu, u3 (23) ciemyer

N>L o <i<m. 24
n

Torma, nucnonb3ysl U3BECTHOE COOTHOILIEHHE MEXKIY CPEIHUM reOMETPHUECKUM, TapMOHUYECKIM
1 (23), MBI IMeeM OLIEHKY JJIi MUHIMAaJIbHOTO KOJINYECTBA PEAYLIMPOBAHHBIX YPAaBHEHUI:

m

N, =(p+n)N\N,..N, >(p+n) i >(p+n) UL (25)
T 1 1 "
— et — .t
Nl N2 Nm
Kak 6pu10 nmokasano sbiue (9), ona peamusyerca nmpu N =N, = N, = ... = N = mp / n. Ecin

WCIOB30BaTh BeIpaxkeHus u3 (15) Bmecto (7), TO MBI MOyYHM TaKHe k€ pe3yabTartsl (25).
4

Paccmorpum mi1st mpuMepa cienyronnyto nepeonpenenenunyto cucremy OV (ocummisatop) [8; 9]:

u=-v, (26)
v=u, 27
u + v =cos(t) +sin(¢). (28)

VYparHeHus (26)—(28) UMEIOT OIHO 00IIee TAPMOHUYECKOE PEIICHUE
u = cos(t), v = sin(¢). (29)
[Tokasxem, 9TO OHO B JaHHOW MOCTAHOBKE 3aJ1a4ll CAMHCTBEHHOE. 3nech p =2, n =1, m=1. U3

(opmymnsl (24) cnenyer, uto N, >p /n =2, 10 ectb N, 2 3. IIpomuddepennupyem ypasuenus (26)—(28)
1o nepemMennon ¢ N, — 1 = 2 pasa. Torma

i =—v, (30)
V=1 (€29)
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u+v=cos(t)—sin(z), (32)
i =, (33)

V=i, (34)

1 +V =—cos(t)—sin(t). (35)

Mp&b1 nMeeM TiepeonpeneTICHHYI0 THHEHHYIO CUCTEMY U3 9 HesaBHBIX ypaBHeHHUH (26)—(28) u (30)—
(35) u 8 Hem3BEeCTHBIX U, V, U, V, i, V, i’ u V. Marpuna (10) umeer BUI:

01 1 00 000
10 0 1 0 000
1 1.0 00 000
0001 1 000
Ay=/0 0 -1 0 0 1 0 0 (36)
00 1 1 0000
00000 110
00 0 0-1001
0000 1 100

OmnpenenuTenb MATPUIIBL, COCTABICHHON M3 MEPBBIX 8 CTPOK U CTONOIOB MAaTPHIIbI (36), OTIIMYCH
ot Hyns. CiaenoBaTenbHO, €€ PaHr PaBeH §, TO €CTh KOJMYECTBY MEPEMEHHBIX B cucTeMe (26)—(28) u
(30)+35) [2]. Homomuum cuctemy (26)—(28) u (30)~(35) no pacumpennoii. [Ipomud dhepeHipyem ypas-
uHenust (33)—(35) no nepemennoii ¢. Torma

u =y, (37)
v =i (38)
U +V =—cos(t)+sin(t) . (39)

Cucrema HEsBHBIX JHHEHHBIX ypaBHeHUH (26)—(28), (30)—(35) u (37)—(39) umeer TOIBKO OIHO
of11iee pernieHue

u=v=—ii=—v =u" = cos(r), v=—i =—v =ii =¥ =sin(r). (40)

CrenoBaTenbHO, COTVIACHO HAIllEMy YTBep:KAeHHUI0 »To perienue (40) sBisercs pelicHHueM Iie-
peonipenenennoi cucrembl OY (26)—(28), u apyrux pemieHuit sta cuctemMa He nMeeT. COOTHOIICHHE
(28) BeImenser u3 cucremsl (26)~(27) Tonpko ogHO perienue (29). MaTepec mpeacraBiseT HEKOTOPOe
000011IeHre 3TOrO pe3yibraTa, a UIMEHHO eclii K cucreme (26)—(28) nobaBuTh MPOU3BONBHYIO BHE-
IIHIOIO CHJTY, @ TAKXKE 3aMECHHUTH B yPaBHEHUH CBs3H (28) mpaBylo 4acTh Ha MPOU3BOIBHYIO (DYHKITUIO OT
BpeMEHH (B3ATYIO, HAIpUMep, U3 U3MEPEHUN B IKCIIEPHUMEHTE), TO aHAJIOTHYHBIMU PACCYKICHHUSIMHU
MOY4HM, YTO PElIeHIEe HOBOH CHCTEMbI ypaBHEHUH OyJleT HAXOMUThCS U3 TMHEHHON CUCTEMBI ypaBHE-
Huii (26)—(28), (30)—(35) u (37)—(39), HO ¢ npyro¥ Mpapoi 4acThio (B BUIC KOHKPETHOH (POPMYJIBI).
[Mpuuem ecnu 3TO pelIeHHE HE CYMIECTBYET, TO HE CYHIECTBYET pPelIeHWE M MCXOAHOW 0000IIeHHOoH
CHCTEeMBI. A eciH CyIIeCTByeT, TO OHO €AMHCTBEHHO [2].

B cpene MATHCAD aBTopamu ObUTH HCCIIENOBaHBI M IPYTHE MOJICIBHBIC IPAMEPHI B IBYXMeEp-
HOM CJiy4ae, B TOM 4Yucle U u3 paborsl aBTopoB [4]. K coxanenuto, BoamoxkHoctu cpeasl MATHCAD
OTpaHUYCHBI pa3MepOM OrepaTUBHOMN maMsaTH DBM. Yaaercs Toabko MpOMOACTUPOBATh CUCTEMBI T10-
psaKa cTa ypaBHEHUH, KOTOpBIE, ECTECTBEHHO, MBI HE MOXKEM IMPEACTaBUThH B JaHHOI paboTe B SBHOM
BUJIE, XOTS CaM AJITOPUTM IOJyUYEHUS PeLIeHUN nepeonpeneiaeHunlx cucrteM YpUll, kak BUAUTCS aBTO-
pam, JOBOJIBHO MpocToil. OTnenbHast mporpaMmMa CUMBOJIBHBIME OIEPALIMSIME CO3/1a€T CUCTEMY HEesB-
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HBIX ypaBHEHHH, a Apyras CTaHJApPTHBIMHU YHCICHHBIMH METOJaMH 3Ty CUCTEMY peliaeT, UCTIONb3Ys
pe3ynbTaThl MpeAbIAYIIeH MporpaMMbl Kak BXOJAHbIE JaHHBIE. ABTOpaM IMPENCTABISAETCA, YTO JaHHas
3ajaua BBI30OBET MHTEpEC ISl TBOPYECTBA Y MPO(ecCHOHAIBHBIX MPOrpaMMHUCTOB-MATEMAaTHKOB.

5

[Ipennaraemelii B JaHHOW cTaThe MPUEM pa3paboTaH ¥ MPUMEHHUM K JIOOBIM crcteMaM nudde-
PEHIUATBHBIX YPaBHEHUH B YACTHBIX MPOU3BOAHBIX. Tpedyercst TOIbKO CYIIeCTBOBAaHUE HE3aBH CHMO-
r0 TNepeonpeelIeH s, C MTOMOIIBIO KOTOPOTO MPOU3BOJUTCS PEIYKIINsS UCXOMHON CUCTEMBI TU(depeH-
LMaJbHBIX YpaBHEHHH 10 MepeornpeaeseHHON CHCTEMBI HeIBHBIX ypaBHeHUH. Eciu 310 Oyaer cienano
JUIsl JIIOOOTO OMPEAEICHHOro JOCTaTOYHO IIAJAKOr0 PelIeHus (HalpuMep, BBIICIEHHOTO C ITOMOIIBIO
3agaun Komm), TO MBI MOYKEM HAaWTH aHAIMTHYECKOE PELICHHE MCXOMHOW CHCTeMbI auddepeHnanb-
HBIX YPaBHEHHH B IMPEANOI0KESHUHN €r0 TOCTaTOYHOM rajkocTH. B paborax aBropos [1; 4; 5] aTo mepe-
oIpeieNieHHe TI0Ka TOJIbKO TPEAaraercs, B YaCTHOCTH, JJIs YpaBHEHUN THIPOAUHAMUKH. TPyIHOCTD
3aKITI0YAeTCsl B TOM, YTO KOJMYECTBO PENYIIUPOBAHHBIX HESIBHBIX YpaBHEHHH OBICTPO PacTeT ¢ yBEH-
YeHUEM YMCIIa IEPEMEHHBIX B HCXOJHOM cucTeMe quddepeHuanbHbix ypasHeHu# (cm.: (25)). To ects,
YTOOBI VX BBINKCATh U PEIINTh, HEOOXOMUMO MPOU3BECTH OONBIIOE KOIWYECTBO CHMBOIBHBIX OMepa-
uuit. s atoro cymectBytoT crieruanbabie nporpaMmmbl (MATHEMATICA, MATHCAD u ap.) u cpe-
Jbl, HanpuMep, Jlucr.

Bo BTOpOM paszene cTarbu JaHa OLEHKA KOIWYECTBY PEAYLIMPOBAHHBIX HESIBHBIX YPaBHEHHM IS
HEKOTOPBIX TEePEorpeIe]ICHHBIX CUCTEM AUQQepeHIINaANbHBIX YPaBHEHU MaTeMaTHueckod (QHU3NKH,
MOJYYEHHBIX aBTOpaMu B Ooliee paHHUX pabotax [1; 4; 5]. MBI BUIUM, YTO 3TO YUCIO MOXKET OBITh
MpOCTO OrpoMHBIM. OZTHUM U3 BBIXOJOB MOXKET CTaTh CIEAYIOIIEe: HY)KHO CTPEMUTHCS MOMYyYUTh Kak
MOKHO OOJIbIIIC YpAaBHEHUH CBS3H, YTOOBI KAK MOYKHO MEHbIIIE ObUTO OTHOIIeHUE mp / n (cM.: (25)).

Crnemyer oTMETUTh, YTO B paborax aBTOpoB [1; 4; 5] mpou3BOAMIIOCH TOJIBKO MpPeoOpa3oBaHUE OT
cucteM quddepeHIanbHbIX YpaBHEHHH 110 00beMy K cucteMaM JiuddepeHinanbHbIX ypaBHEHHH Ha T10-
BEpXHOCTH. B hopme rumnoTe3sl 04eBUIHBIM 00pa30M TOKa3bIBAIACH BO3MOXKHOCTH JIAJTbHEHINEr0 COKpa-
HIEHUS Pa3MEPHOCTH BILIOTH JI0 MTOIHOTO perieHus 3aaa4un Ko mim ananuTrdeckoro pemenns. OaHako
HUKAaKHX YCIOBHH, IPU KOTOPBIX 0OPATHO U3 OFPOMHOIO MHOYKECTBA PEIICHUH CHCTEMBbI OOBIKHOBEHHBIX
HESIBHBIX YPaBHEHUH BBIACISIIOCh UMEHHO HY)KHOE PELLIEHUE, YIOBIETBOPSIIOLIEE UCXONHOM cucreme YpUll,
HE MPUBOIWIIOCH. B 1aHHOM paboTe MoKa3bIBAETCs, KAKOTO MMEHHO YHCIIA CHCTEMY PEIyIIUPOBAHHBIX He-
SIBHBIX YPaBHEHUH HY)KHO CTPOUTh U pELIaTh U KaKOe YCIIOBHE Ha OMpPeeTUTENb JOHKHO IPU 3TOM BBINOMI-
HAThCA. 1O ecTh Bce, YTO HY)KHO IS pelreHus 3Toi 3amaun Ha OBM. Jlns ynoOcTBa B Mpeaplaynmx
paborax KOMMYECTBO YPaBHEHHI CBSI3M €MHUIIA, B JAHHON PabOTe 3TO YHCIIO HEOTPAHUICHHO.

[lepeonpenenennpie cUCTEMbI ypaBHEHUH, pacCMaTpUBaeMbIE B CTAaThe, UCIOJIL30BANIUCH B TEOpE-
THYECKOHN (hM3MKE M M3Yy4aIucCh U paHee, B yacTHocTH, Kapranom [10]. MoxkeT noka3aThCsi, 4TO Mpeia-
raeMblil B cTaThe METOJl €CTh YaCTHBIN cilydaid Merona nuddepeHIraibHbIxX cBsi3el [11], sBnsrompiics
0000meHneM Metona Teopun rpymir. OJHAKO CXOACTBO 3aKITFOYAETCS TONBKO B HAIMYWH TIEPEOTpeIeiieH-
HOCTH M HEKOTOPOH aHAJIOTUHU MPpeoOpa3oBaHuil ypaBHEHUH cBs3u. B MeToze nuddepeHmanbHbIX CBsi3ei
BCE PaBHO HEOOXOMMO perath AuddepeHInaisHble ypaBHEHUS ONPEIeIeHHOTo BUIa, TOrIa KaK B TIPe-
JlaTaeéMOM METOJIE BCE CBOJAMTCS K PELICHUIO CUCTEM OOBIKHOBEHHBIX HESIBHBIX ypaBHEHUI.

C noMo1pI0 TaHHOTO METO/Ia MOKHO MTPOCTO MPOU3BOJUTH PEAYKIIMIO MEPEoIpee/IeHHBIX CHC-
Tem auddepeHIHaIbHBIX YPaBHEHUH, YOUpasi MPOU3BOIHbIC Y HEN3BECTHBIX (DYHKIIMIA 11O OJJHOM WK
HECKOJIbKUM IePpEeMEHHBIM, HO YBEITMUNBAS MX TIIAJJKOCTb.

3aMeTHM TaKKe, 4TO OTHOCHTENLHO NepeMeHHbIX Oy, rie = BV, jisedn) 1 (jy +-f, ) > 1 cHC-
TeMa ypaBHeHui (11) anreOpanueckas (monrmHOMHaNIbHAs). J{s TAKMX CHCTEM CO37aHBI MOIIIHBIC Me-
TOIBI HAXOXKICHUS UX perieHui [3].
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Abstract. Differential equations of Mathematical Physics and their partial solutions are
analyzed by means of analytical endeavors. While a possibility of reducing the dimension of
the overdetermined systems of ordinary differential equations (ODEs) was shown in our
previous studies, such that consistent reduction of these equations yielded partial solutions of
the original system of partial differential equations (PDEs), here we consider an arbitrary
overdetermined system of 1%-oder PDEs, with the number of equations exceeding that of
unknown variables. Specifically, these equations are differentiated with respect to all the
variables certain times. As a result, a new set of implicit equations is obtained, with the number
of equations exceeding the number of unknown variables, and with these unknown variables
being all the unknown functions of the previous system, as well as their derivatives. This new
equations are solved, and it is demonstrated that such a solution appears also either the solution
to the initially-determined system of equations or the corresponding partial derivatives of this
solution unless the Jacobian is not identically zero. If an original overdetermination of the
system of differential equations is performed by means of a Cauchy problem, then the solution
to this Cauchy problem is among the solution of the system. This method allows finding the
analytical solution of the system as long as the system is overdetermined for any sufficiently
smooth solution. It is shown that the number of reduced implicit equations can be very large.
A number of these reduced implicit equations, in which the minimum cost of computing power
is required, is estimated. In particular, this method is employed to the oscillator equations. In
summary, a potential computational realization of this method is discussed, including the need
to produce a large number of symbol operations, and comparing this method with the method
of differential links.

Key words: overdetermined systems of differential equations, ODE, dimension of
differential equations, particular and analytical solutions, partial differential equations.
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