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AnHotanus. PaccmarpuBatorcs cuctembl YpUlIl mepBoro mopsiaka ¥ UX HEKOTOPHIE
coiictBa. [lokaspiBaercs, 4To 3amaya Komm uis 3THX CHUCTEM ypaBHEHUN MOXKET OBbITh
cBezieHa K 3ajade Komm i oxHOro B 001IeM ciiydae KBa3HIMHEHHOIO ypaBHEHUS! BTOPOTO
nopsiika. [IpudyeM Bo3MOXKHA JIaXke YHU(HUKAIMS BHEIIHETO BHJIA 3TOTO YpaBHEHHS. YcTa-
HaBIIMBAETCS CBA3b MEXAY THAPOANHAMUYECKIMH YpaBHEHUSIMHU Jilsiepa ¥ MPON3BOIIbHBIMU
cucremamu YpUIl nepBoro mopsizika U mpeajaraercs HOBbIH CIoco0 UX IepeorpeIeieHus.
[IpuBoauTCS NpUMeEp CYLIECTBEHHO HEIMHEWHON CHCTEMBl YPABHEHUI U3 MAaTeMaTH4ECKON
(bH3UKY.

KaroueBble ciioBa: cucTeMbl ypaBHEHHWH B YaCTHBIX NMPOHM3BONHBIX, 3aqada Korw,
pa3MepHOCTb MU(PepeHITUATBHBIX YPaBHEHUH, KBa3UIMHEHHbIC YpaBHEHHSI B YACTHBIX IIPO-
nu3BonHbIX, OJ1Y, nepeonpenenenHbie cucTeMbl UG GepeHIUANTEHBIX YPaBHEHUH, YpaBHEHHS
Diinepa.

1. N3zy4eHne oOmMMX CBOWCTB HEIMHEHHBIX YPaBHEHHH B YAaCTHBIX MPOU3BOAHBIX U METOIOB HX
pelieHus mpeAcTaBiIsIeT co0ol OBICTPO Pa3BUBAIONIYIOCS 00JacTh COBPEMEHHOM MaTeMaTUKU (CM.: [6;
9; 10]). [Ipu onucanny OONBIIMHCTRA PeATbHBIX (U3MUCCKUX IMPOLIECCOB MBI PUXOAMM K HEITHHEHHBIM
< ypaBHEHHSM, U TOJIBKO CYIIECTBEHHBIE JOTOIHUTENbHbBIE TPEATIONOKEHNSI O MAJIOCTH aMIUIUTYH BOIH
ﬁ OIS VUTK aMIUTUTY KolieOaH sl CPe/bl, aMILUTUTY/] OTKJIOHEHHSI OT COCTOSIHUSI PABHOBECHSI U T. TI. TIPUBO-
% JSIT K TUHEHHBIM ypaBHEHUSIM, KOTOpBIE H3yUeHbI Oonee ryooko [8]. B manHo#i paboTe MbI MPUBOIUM
& mpuUMep CYIISCTBCHHO HEIMHEWHON CHUCTEMbl YpaBHEHUU M3 MareMaThueckod (usuku. Llens Hamen
S CTaThH 3aKII0YACTCS B MCCIICIOBAHHH HEKOTOPBIX 001X cBoiicTB cucteM YpUIl mepBoro mopsiuka u
BO3MOXXHOCTH MX YNPOILIEHUS (PEAYKIUH ), UCTIONB3YA PE3YJABTAThI, IOTy4YEeHHbIE aBTOpAaMHU paHee (CM.:
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[1-4]). B paborax [1-4] Obu10 1MOKa3aHO, YTO MPH JOCTATOYHO XOPOIIEM IEPEOIpeelIeHHH CHCTEM
mrddepeHnnanbHBIX ypaBHEHUH (YBETHUSHUH YUCIIa YPaBHEHHH 110 OTHOIICHUIO K YA CITY HEU3BECTHBIX )
WX MOYKHO ITOHU3UTH B Pa3MEPHOCTH (YMEHBIIUTH KOTMYECTBO IEPEMEHHBIX Y HEU3BECTHBIX (DYHKIINH, a
OCTallbHBIE Y4ecTb depe3 mapamerpsl). Bo3HHKIa 3a7aya MONYYUTh KaK MOKHO OOJNBIIE U JTydllle
nepeonpeneiacHui mupokux kiaaccos YpUIl, To ecTh METONOB MpeoOpa30BaHU K CUCTEMaM, T/ YuC-
JI0 ypaBHEHUH OOJIbIIe YKcIa HEM3BECTHBIX. BhUTH MOTy4eHbI TIepeornpeieNieHns] ypaBHEHU I THAPOIH-
Hamuku, OJ1Y, a Takke BRICKa3aHO MPEATIONIOKEHNE O BOBMOKHOCTH TIEPEOIPENIeIICHHS JTFOOBIX CUCTEM
VYpUIl. B nanHoii pabore Mbl IPUBOIUM HOBBIH cIIOCO0 mepeonpeneneHus noobix YpUIl nepBoro mo-
psIKa, ¥ TIPH 3TOM MBI CTapaeMcsl y4ecThb, YTOOBI OOIIHE pelIeHUs dTOH PaCIIMPEHHOW CUCTEMBI YPaB-
HEHUM CcoMeprKaln TOMBKO PEIICHUs 3apaHee 3aJanHoi 3a1a49u Ko, 9To BRITOTHO B TOM CMBICIIE, YTO
TOT/Ia HAIIIUM METOAOM IOHM)KEHHUS Pa3MEpHOCTH TEOPETUYECKH MOKHO TIOHMKATh Pa3MEPHOCTh ITHX
ypaBHEHHH BIUIOTH JI0 TOITHOT0 pereHus 3aaa4u Ko, mpeacraBumMoro B SBHOM Bue. BaxkHo cienats
3TO KaK MOXKHO IIPOILE, HE YBEIMYHUBAs CUIBHO Pa3MEPHOCTh UCXONHOM cucreMbl YpUII, Tak kak B
MPOTHBHOM CJIy4ae O4eHb OBICTPO PACTYT BBIYMCIUTENBHBIC 3aTPATHI JIJISl PEIICHHUS TepeonpeiesieH-
HOU crucTeMbl U depeHIManbHBIX ypaBHEHUH METOIOM CHUXKECHUS pa3MEPHOCTH.

B xHure [6, ¢. 54] npeasiokeH AOCTATOUHO OOIIME crocod mpeoOpasoanus cucrteM YpUIl k
crcTeMaM KBa3MIMHEHHBIX U (hepeHnnaibHbIX ypaBHEHUH EPBOTO MOPSIKA. ITOT PaKT UCIIOTb3YeT-
csl IpH JJoKazaTenbeTBe TeopeMbl Kommn — KoBaneBckoil, Kiiaccnieckoi TeopeMbl Teopuu quddepeH-
IMaJbHBIX YPAaBHEHHUI B YaCTHBIX MPOU3BOAHBIX. B Halleli pabore paccMaTpuBaeTcs peayKIus — CBe-
nenue cucreM YpUIl Bcero k oqHOMY KBa3UJIMHEHHOMY 3BOIIOLMOHHOMY YPABHEHUIO BTOPOr0 NOPsIKa
OT OJIHOTO HeusBecTHOro. [Ipu 3TOM yBenmu4uBaeTcs pa3MepHOCTh — KOJTHYECTBO NIEPEMEHHBIX, U BO3-
HUKAIOT HOBBIC 3a7a4u JuId uccienoBanus. Mccnenyercs ynudukamnus BHEIIHEro Bujga cucrem YpUll
TIEPBOTO MOPsJIKa C TOMOIIBIO TapaMeTpu3aunu 3anadn Ko,

Besne Mbl mpeanonaraeM JIOCTaTOYHYIO TJIaJIKOCTh, HEMPEPHIBHOCTh W M hepeHIupyeMocTh
BCEX paccMaTpHUBAaeMbIX (YHKIMH, a B HEKOTOPBIX CIy4asX W WX aHATMTHYHOCTB. sl TIPOCTOTHI
Be3JIe IPEATONAraeTCs, YTO PEIICHHS UITyTCS B IPOCTPAHCTBE aHAIIMTHICCKUX (DYHKIUH U YTO BBI-
MONHAIOTCS ycaoBus TeopeMbl Komu — KoBaneBckoil 0 eTMHCTBEHHOCTH penieHus 3aaaun Ko s
cuctem YpUll [6].

2. He orpanmnuunBas oOIIHOCTH, PACCMOTPHM CHCTEMY W3 p AuddepeHaibHbIX ypaBHEHUH B
YaCTHBIX MPOM3BOIHBIX [EPBOrO MOPSIKA OTHOCHTEIBHO HEM3BECTHBIX GyHKumil S, (x), v=1..p,
x=(x,..x,)e Ry

oS
H, a—XV,SV,x =0,v=1...p, k=1..p. (D)

3neck H,(...), k=1...p — HexoTOpbIE IIaKKE, GeCKOHEHO A depeHmpyembie QyHKIMH CBOAX

apryMeHTOB aaSV , S, X, v=1...p. Obo3HauUM
X

U;':aSV ,v=1l.p,i=1.m. )
Ox,

1

Torna ypaBaenus (1) MoXxHO 3amucarh B BUE

Hk(U:,SV,X)zo,i=1...m,v=1...p,k=1...p. (3)

MO>XHO BBIITHCATh CJICOYIOUIUC BbIPAXKCHUA!

ou' @S, U

= = ,i=1l.(m-1),v=1..p, 4
ox, Ox,0x, Ox ( ) i @
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a5, =Uu",v=1.p. 5)
Ox

m

B nmaHHO# crarthe MBI OyJeM Iojarath 3apaHee, 4TO BCE IMPOM3BOIHBIE U = 08, /me, v=1l..p
OynyT BeIpaxaThbcs U3 (3) sIBHO U MI00aabHO uepe3 Bce ocTtaibHble. O003HAUYUM TOTIA

B _pr[Be g x|i=lom=1,v=1..p, k=1..p. (6)
ox,, Ox,
Ul =F!"(U;,S,.x), i=l.m=1,v=1.p, k=1l.p. (7)

Ecnu mb1 moactaBum (7) B (4), (5), TO MOTyYUM KBa3HMJIMHEHHYIO CHCTEMY YpaBHEHHH B 4acT-
HBIX TIPOU3BOHBIX IEPBOTO HOPsKa Ajis Hem3BecTHhIX U!, S, v=1..p, i =1 (m - 1), 1€ BCE IIPOMU3-
BOJIHBIE 110 X, SIBHO BBIPAXKEHBI Yepe3 Bee ocTanbHble. C Touku 3peHns TeopeMbl Ko —Kosanesckoii
cucrema (4), (5) koppekTHa. 3aMeTHM, €ClId B BbhIpaykeHHH (7) OTCYTCTBYeT 3aBUCHMOCTh OT HEM3Bec-
THBIX S,, v=1...p, TO, €CIIU TOACTaBUTh UX BHIPAKEHUS B (4), MBI IOIYYNM CHCTEMY YpPaBHEHUU AJIs
HEU3BECTHBIX U:, v=1..p, i =1...(m —1) B IMBEPreHTHOM Bujae. HemusBectHrie S, v=1...p, TOrAa O11-
penenstorces npocto o Gopmyie (5).

Paccmorpum 3amaqy Komu amns cucremsr YpUll (1) [6]:

S

v

=8, (x50, ), v=1..p. ®)

X =0

Paccmorpum 3amaay Kommm mst cucremsr YpUll (4), (5):

3 oS! (xp,eeX, )

=0 Ox.

1

,v=1..p, i=1...(m—1), 9)

S

v

sz(x],...xmfl), v=1..p. (10)

X, =0
OueBuaHo, Besikoe perienue YpUII (1) ¢ 3amayeti (8) mepexonaut, yunuthiBas Gopmyiy (2), B perie-

uue cucremsl YpUll (4), (5), koropoe siBisiercst pemeHueM 3agadn Komm (9), (10). UtoObl 1okazath
oOpaTHOe, (pakTHUECKH HYKHO JI0Ka3aThb, 4TO U3 cHCTeMEI (4), (5) cnenyer:

U! = 9, ,v=l..p,i=1.m. (1)
ox

i

B ciyuae i = m 3T0 cliefyer U3 caMoro onpezeneHns ypasnenus (5). B ciayuae i =1...(m—1) u3
(4), (5) c yuerom (9), (10) cnenyer:

o[ Uy, o 9, g .
vi=v st g a2 g O5(etn) 35,35,
X,,=0 ax[ X,,=0 ax[ X,,=0 ax[ ax[ ax[
i=1.(m-1),v=1..p. (12)

Takum 00pa3zoM, MbI BUIUM, uTO hopmyna (11) mokazana. MHorooOpasue Bcex pelieHnuid Cucre-
MBI ypaBHeHU# (4), (5), (7) He SKBHBaJICHTHO MHOTO00pa3uIo pemeHnit ncxonHou cuctemsl (1). Cremyst
[6, c. 54], MBI HOKa3aJIK, YTO, OrPAHUYHMBAs MHOXKECTBA HaYaJIbHBIX 3HAUEHUH, MBI 1J00bEMCS, YTO MHO-
YKECTBA PEIICHHUI 3THX HaYallbHBIX 3a7a4d OyIyT COBIMAJATh.
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WnTepecHo 3ameTuth, uto cuctema (4), (5) moxoka Ha CUCTeMYy ypaBHEHUUN Oiiepa IBUKEHHS
NOTEHLMANBLHON KuaKocTh. Benmuuusl U, v=1...p, i =1...(m —1) HanmOMMHAIOT CKOPOCTH, HEH3BECT-
Hble S,, v=1...p — IOTEHIIMAJBI CKOPOCTH, a ~U ", v =1...p — TuHaAMI4eckoe naBienue [7]. Msl umeemMm
HECKOJIBKO MOTEHIHANbHBIX )KUAKOCTEH, CKOPOCTH, IIOTEHIUAIBI CKOPOCTEN U JaBIEHUS KOTOPBIX KOppe-
JIUPYIOT 10 3aJaHHOMY 3aKOHY. B paborax [1; 2; 4] mokaspiBaeTcs, YTO ypaBHEHHUs Dijiepa MOI'YT ObITh
Mepeonpee/ieHbl, a, CICA0BATEIbHO, MOXKET OBITh IIepeonpeeicHa U cucTteMa ypaBHenui (4), (5), (7)
C BO3MOYKHOH IOCIIEAYIOLIEH peayKIIMEN BIUIOTh A0 IIOJHOIO PELIEHHUS], IPEACTABUMOIO B SBHOM BUJIE.
[Tpu 3TOoM HavankHbIe NaHHbIe Kol HemocpencTBEHHO OymyT yUTeHBI Mpu peayKiuu (cM. [Ipunoxe-
HuEe A).

3. MHorue ypaBHeHHUS] MAaTeMaTHIECKOW (PH3HUKH SBISIOTCS KBa3HIMHEHHBIMU, HAIIPUMED, YpaBHe-
Husa Hasee — Crokca. [IpuBenem mpumep HenMHEHHONH HeKBa3MJIMHEHHON crcTeMbl ypaBHEHHIl B
YaCTHBIX MMPOM3BOJHBIX M3 MaTeMaTHUECKOH GU3MKU. PaccMOTpHUM CIleayrolyto cucTeMy ypaBHEHUH
JIByMEPHOH HEC)KUMAEeMOH CTAIIMOHAPHOM KUIKOCTH [7].

ou ou. oP

L4 L4+—=0, 13

“s Ox “ oy Ox (13)
0 0

w Sy M P (14)

fox U oy oy

0

Ou, +ﬁ:0. (15)
ox Oy

OTU ypaBHEHHUS MOXXHO MPEICTaBUTH B BUJE:

0 olu’+P) oluu,
u, ey By, [0 T, OP L+ P) olus) o (16)
Yox Yoy lox oy ) ox 0x oy
oluu ) olu>+P
( X }’)+ ( y ):0’ (17)
ox oy
0
ou, O, o (18)
ox Oy

Beipaxkenus (16), (17) npencrapiieHsl B TuBepreHTHOM Buje. CleoBaTenbHO, OHH MOTYT OBITH
MpeACTaBJICHBI B BUJIE (MTOI00HO (DYHKIIUHU TOKA JUIS JKUIKOCTH) [5]:

v p=-2% (19)
A o
0
uu, =92, (20)
Ox
wu, =L, @1)
My =
op
24 P=——, 22
u}’ ax ( )
U3 (19)~(22) cnenyer, uto
oo Op
x oy (23)
da
u, = 0% 24)
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22 OB _Oa

_ 25
R (25)
[Tocne moncranoBku (24) B (25) monmy4yaem ypaBHEHHE
2
- 922 uf—(a—“j =0. (26)
’ ox oy ) ox
Pemenne ypaBHenus (26) nuMmeer BUA
[6/3 aaj
op o0& - 5
u3=Mi (6_0:) LL[0B o) 27)
’ 2 ox 4\ ox oy
OueBunHO, B hopmyiie (27) MOKHO OCTaBUTh TOJBKO 3HAK «+». M3 (27) cnenyer, 4To
[6/3’ 6aj
op o - 5
u =+ \ox ). (6_0;} LL[0B _da) (28)
’ 2 ox 4 ox oy
W3 popmyssl (23) cnemyer (YCIOBHE «IIOTCHIIUATBLHOCTH):
a= 6_}/’ 29)
oy
4
=, 30
B== (30)
[Tocne moacranosku (29), (30) B (28) momyuum, 4to
[62;/ 62;/)
A2 A2 2. \? 2 2. \?
w =N ) oy ) 10y o) 31)
’ 2 Ox0y 4\ ox° Oy
Bripaszum ckopocth yepe3 pyHKm0 Toka u3 (15).
u, =¥ (32)
: oy
oy
=1 33
u}’ ax ( )
[ocne moncranoskwu (32), (33) B (31) 1 (29), (32), (33) B (20) monyunM aBa ypaBHEHHUS:
Oy oy _ Oy (34)
0y oOx Oxoy’
E=a 2 2
2 2 2 2 2
v g o) oy ) 1oy oy (35)
oy 2 Ox0y 4\ ox° Oy

Takum o0pazoM, Mbl iomyuuM cuctemy (34), (35) u3 AByx HeKBa3HJIUHEHHBIX TuddepeHiu-
QIBHBIX YpaBHEHUH JUTS IBYX HEM3BECTHBIX ¥ U ¥, KOTOPYIO, KaK ObLIO MOKa3aHO, MOXHO Tpeodpa3o-
BaTh K BUAY (4), (5), (7) (cMm.: [6, c. 54]).
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4. Cucremy ypaBHenwii (4), (5), (7) unu (1) MOXXHO TpeoOpa3oBaTh IMMyTeM YBEIUYCHUS pa3MepHO-
CTH Ha CIUHHUILY BCETO K OMHOMY YPaBHEHHIO OT OJIHOTO HEU3BECTHOTO, TJIC YaCTHAS IIPOU3BOIHAS O/ 0x,,
MPUCYTCTBYET B SIBHOM BHJE, TO €CTh BhIpa)k€Ha Yepe3 BCE OCTaJIbHEIE.

PaccmoTpum BcomMorartensHyo (yHKIHIO

Mm

V(x,£)=) B, (&x)S,. (36)

v

[ponuddepernupyem (36) o nepemMenHoit & p —1 pas:

%[V(X,é)]:ilaa—;“[Bv(é,X)]Swn=1...p—1. (37)

ITomoxxum, 9To

£0,i,j=1..p. (38)

o || L, 6]

DTOro MOXKHO J0OUTBCSL, HAIPUMED, TIONOXKHKB B, (£,X), v = 1...p PaBHBIMH CTEIICHHBIM (YHKLIHM OT &.
Mp&1 BUAMM, 9TO OTHOCUTEIBHO p HEM3BECTHRIX S, v=1...p, cucrema ypaBuenui (36), (37) nu-
HeifHa. YuntsiBag (38), BeIpa3uM Tenepb 3TH HEU3BECTHBIE U3 cucTeMsl (36), (37) B sIBHOM BHIE

P ak—] ,
S, = B (é,x)%, v=1..p, (39)

rae B, (&,X), v,k =1...p — HexkoTopbIe GyHKIMH OT B, (£,X), v=1...p ¥ UX IPOM3BOIHBIE 11O &.
[Tpomuddepenuupyem (36) Mo nNEpeMEHHOM X, .

6Vx§ 2, 0B, ( ,)

=2

v= v=l m

as,

(40)

MBsI mipenmonaraem, 4ro cucreMy ypaBHenui (1) MoxxHo npeoOpas3oBaTh K Buay (6). [ToncraBum
BhIpakeHus (6) B popmyiy (40). Torna

v (x, 2 0B, (&,x 2 oS
(x¢) => (£ )SV +Y B, (& x)F" (a—k,sk,x yi=l.m—-1,k=1.p. (41)
xi
Ecnn BMecTo S, v =1...p M0ACTaBUTE B (41) NX BBIPasKEHHS B IBHOM BUJE uepe3 QyHKuun V (x,& )
U ee Mpou3BOHbIE 110 & U3 (39), TO MBI TOTYYHM OJIHO, B O0IIEM cydae HeJuHeliHoe, muddepeHim-
abHOE ypaBHEHHE OTHOCHTENbHO HEN3BECTHON (DyHKIMH V (X, & ) M €€ MPOM3BO/HBIX.
Ho nipu 5TOM MOXHO TTOCTaBUTH COOTBETCTBYIONIYIO KOPPEKTHYIO 3a1a4y Kol Ha OBEpXHOCTH

0
x, =0, a umenno V (X, & | ZB E XX, s )SV (x5, ), MTOCKOJIBKY MTPOU3BOAHAS IO TIEpeMeH-
HOHM X, SBHO BBIpaXKEHa qepe3 ‘Bee octanbhbie. Ecu oHa nMeer €IMHCTBEHHOE pelleHue (TeopeMa
Komm — KoBasneBckoii 3TOro He rapaHTHUPYET), TOrJa BEIUYUHBL S,, v =1...p, SBISIONIHECS PEIICHUSIMHI
cuctemsl (1) ¢ 3amaueit Ko (8), MoryT 6bITh cpasy Beimucanbl depes V (x,&) mo dopmyse (39).
B nenom ypaBnenue (41) siBnsercs pacliMpeHueM cucTeMsl ypaBHenui (1) npu ¢puxcupoBaHHbIX B, (f, X),
v=1...p, IOCKOJIbKy K HEMYy MOT'YT OBbITh 3aJaHbl Oojice OOIIME HavyaabHbIC YCIOBHMS U HE JOKa3aHa
SIMHCTBEHHOCTh pelieHus 3agadn Komu 1sist Hero.
PaccMotpum yHKIHIO

V(x&0n8,) = ZB (65-6p1%)S, (42)
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[Tpomuddepenuupyem (42) o nepeMeHHbIM &,..&,

8[ V(%44 )] ii[ B, (&8, )]Sv,n=1...p—l. (43)

aén v=1 aén

OTHOCUTENBHO p HEU3BECTHBIX S, v=1...p, cucteMa ypaBHeHuil (42), (43) nuHeitna. Beipazum
Tenepb ATH HEM3BECTHBIE U3 cUcTeMBI (42), (43) B aBHOM Buje aHanoru4Ho (39). [Ipu atom noadepem
KO3 (GUIUEHTHI IPH ITUX HEU3BECTHBIX B, (g‘, serSpts x), v =1...p, TakuM 00pa30M, 4TOOBI BHITIONHSLIICS
anasor yciosus (38). Ecnu Bmecto S,, v =1...p moactaButs B (41) UX BbIpakeHHUs B IBHOM BUJIE Uepe3
GyHKITUH V(x, 5,,...&;7,) Y €€ YaCTHBIE MPOU3BOIHEIE 110 &,,...5, | TIEPBOTO TOPSIKA, TO MBI TIONYIHM
OJTHO, B 00IIIEM ClTydae HelTMHEeHHoe, mudGepeHinaabHoe YpaBHEHNE OTHOCUTEIBLHO HEM3BECTHOM (PyH-
KI[UH V(x, él,...ép_l) U €€ 4acCTHBIX MPOU3BOAHBIX TOJBKO MEPBOIr0 U BTOPOro nopsaka. Ilpu stom
TaKkXKe MOXHO IOCTaBUTh KOPPEKTHYIO 3anauy Komwu Ha moBepxHOCTH X, =0, a UMEHHO

(x &, & )‘ ZB (g‘,, & s XpsenX,, I,O)So(x,, X,,_; ), TTOCKOJIKY [IPOM3BOIHAS! 10 [IEPEMEHHOMN X,

SIBHO BblpameHa qepe3 Bce octanbHble. B cimydae OIY Mbl OyneM UMeTh OTHO YpaBHEHHE B YAaCTHBIX
MIPOM3BOAHBIX TOJIHKO MePBOro nopsiaka. Kak u B mpenpiayIieM ciaydae, Mbl IMEeM paclIMpeHHe Crc-
Temsl (1).

Paccmotpum dyHKIHIO

m=1

p .
V(%E )= ZB (&%) S, + 22 (XU (44)
j=1 k=1
IMponuddepennmpyem (44) Takxe 1o NepeMeHHbIM &,,...5

(x| D By )5

6&11 v=l agn

mp—1"*

M=

3

9 T¢

5 [ (& X)L

-
I

.
I

n=1.mp-1. (45)

MBI BUIMM, YTO OTHOCHTENBHO mp HeU3BecTHIX S, UL, v=1..p, i =1 (m —1) cucrema ypaBHe-
Huit (44), (45) nuneitHa. MOXXHO BBIPAa3UTh TAK)KE 3TH HEU3BECTHBIE U3 CUCTEMBI (44), (45) B siBHOM
Buje aHanorudno (39). [pu 3ToM Taxke MOXKHO TTOn00paTh KOIDOUIIMEHTHI IPH 3TUX HEM3BECTHBIX
B, (gl - x), C, (gl eelomot x), v,k=1..p, j=1..(m—1), Takum 06pa3oM, 4TOGHI BBITIOTHSAJICA aHA-
sor yciosus (38). [Ipomuddepenumnpyem (44) o nepeMeHHOM x, :

oV (x,&,.E ) & 0B, 5, o as,
( a'xm pl) ; ( 1 - p-1 )S ZB (él, mpl, )6xm+
Z aC 2 mp—12 u /
+zli (él épl ) Zlic (él’ pts X )aal)’:kj . (46)
1 k=l X, = -

[Tocne moncranoBku B (46) ypasHenuti (4), (5) u (7) nomydum, 4To

Xél’ mp-1 z él’ émpl’
or ( )_¢ 2 )

Ox

S, +Zp:Bv(§l, £, X)F (UL.S, . x)+

1

m v=1 m V:

Glel (él, &,y 1o X )U &

m J=1

m—1

+Z‘Zp:

k=

U @7)

J

Mw

C (G X)

=
I
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rmue

Uy E@ka (Ui,SV,X) ou! +Zaka (Ui’SwX)ﬁiJr oF" (va’Sv’X)
o, S5 U o, & o ox, ox, '

P
; -

Ecmu Bmecto S, U, v=1..p,i=1 (m - 1) u3 (44), (45) moacraButh B (47) X BbIpaKeHUS B IBHOM
Bujie uepe3 GpyHkuuu ¥ (x,é1 ,...é‘mp_l) ¥ ©¢ YaCTHBIC MPOM3BOAHBIC 110 §,,..5,
MOJIYYMM OJIHO, B OOIIEM Cilydae yxe KBa3HiInHeiiHoe, TuddepeHnnalbHOe YpaBHEHHE OTHOCUTEIBHO
HEN3BECTHOU (PyHKIHU V (x,é1 s Empt ) Y €€ YaCTHBIX MPOM3BOAHBIX TONBKO IEPBOTO U BTOPOTO MOPSIIKA.
Kak MOXHO BHJETb, KOMHYECTBO MEPEMEHHBIX &,,...5, | 3HAYHTEIBHO yBenuuuBaercs. Eciu ncxonmHsie
ypaBHenus (4), (5) u (7) 1mHelinble, TO ypaBHeHue (47) Taxoke THHENHHOE BTOporo nopsiaka. Kak MoxHo
BUJETH, ypaBHeHNe (47) HaOMIHAET HEKOTOPbI 3aKOH COXPaHEHHU s ¢ BHEUTHUMHU UCTOYHUKAMH.

Bosnukaer Bonpoc, Helb3s Jid Tak mpeodpasosats cucremy Y PUII (4), (5), (7), uToObl OHA CBO-
JAJIACh K OJHOMY YHU QUIIMPOBAaHHOMY YpaBHEHHIO, BO3MOXKHO, OOJIbIIICH Pa3MEepPHOCTH, & BECh IPOU3-
BOJI B 3aITUCH cuCTeMHI (4), (5), (7) yUUTBIBAJICS TONBKO B HAauaJbHBIX JaHHBIX. OKa3bIBaeTcs, YTO 3TO
BO3MOXHO, ecnu B 3a1auy Komm (9), (10) BBecTn mapamerpsl (cM. [Ipunoxenue B).

5. B nmanHoii pabore paccmarpuBatorcs cuctembl YpUIl nepsoro mopsaka. [lokassiBaercs, 4to
3agaua Komm it 3TUX cucTeM ypaBHEHUI MOXeT ObITh CBeieHa K 3amade Komm it oiHOro KBa3uim-
HEHHOTO (JJa’ke YHUBEPCAILHOTO) YPaBHEHHUSI BTOPOTO MOPSIIKA, HO ¢ OOJbIel pa3MepHOCThIO (001Ib-
MM KOJIMYEeCTBOM IIEpEeMEHHBIX ). Bompoc o cymiecTBOBaHNY M €MHCTBEHHOCTH PElIeHNs TaKoW 3a/1a-
yn Ko we pemren. [TokaspiBaercs BO3MOXHOCTE cBeneHus 3aaadn Komm ms cucrem YpUll k 3ama-
ye Komm st cuctemsl muddepeHnnanbHbIX ypaBHEHHI YHUBEPCAIBHOTO BUIA, HO ¢ OONbIIIeH pa3mep-
HOCTBIO (ITyTeM 0000IIeH s HaualbHBIX JaHHBIX C MOMOIIbIO MApaMETPOB), peliasi KOTOPYI0 MOXHO
HaifTu perenne 3anadn Komm ayis ucxomuoit cucremsl YpUIl.

B nameii paboTe TakKe yCTaHABIMBACTCS CBI3b MEXIY THAPOAMHAMUYCCKUMHU ypaBHEHHSIMHU
Oiinepa u mpou3BonbHBIMU cucteMaMu YpUII mepBoro mopsizka M mpeasiaraeTcs HOBBIM CIOoco0 MX
nepeonpenencuus (cMm. [Ipunoxenne A). A 3HAYUT, K HUM BO3MOXXHO IPUMEHUTH MIPUEM CHUKCHUS
Pa3MepHOCTH, KOTOPBIH MpENCTaBICH paHee B paborax aBTopoB [1—4]. B ominumue OT mpeabIayImx
paboT aBTOpOB [ 1—4] 3TOT cr1oco0 mepeonpeneneHuss HOCUT OOIIHI XapaKTep U MPUMEHUM K ITUPOKOMY
kiaccy cucteM YpIIU. YuuTsiBaroTcs HadalbHBIC JaHHBIE Y 3apaHee 3aJaHHoN 3amayn Komm k 3TuM
ypaBHEHHSIM. B 11e110M Bce 3T0 HYKHO IS YIIPOIIEHU ST PACUETOB ¥ TIOUCKA YaCTHBIX M OOLIUX PEIICHHIHA,
MPEACTAaBUMBIX B SBHOM BHJIC, Y CHCTEM ypaBHEHUH B YaCTHBIX MPOU3BOJHBIX. ITO MOXKET OBITh yUTe-
HO B HOBBIX IIPOTPaMMHBIX KOMIUIEKcax Juid pemeHus cuctem YpUll na O9BM.

[IEPBOrO NOPSAKA, TO MbI
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Ipunoscenue A

Ilepeonpenenenne cucrem YpUll nmepBoro mopsigzka ¢ moMombi0 ypaBHeHMil Jilsepa
AJIA MOTEHUHMATbHOH KUIKOCTH

Paccmorpum ypaBHeHuns Diiniepa ckMMaeMoil TOTEHIIMATFHOM AKHUAKOCTH B TPEXMEPHOM MOTOKe [7]:

1 oP
a—u+(u-V)u+—6—=0, (A. 1)
ot p or
u=Vop, (A. 2)
op | ..
Eerleu =0, (A. 3)
e u|_ =U,(r)= Vg, (r)— nasaneHoe pacnipenenchue ckopoctn u, P = P(p)— 1aBnenue.
VYpaBuenus (A. 1) MOKHO TIpeoOpa3oBaTh K BUIY
a—u+((u+a)V)u=0 (A. 4)
ot ’
TJIc BEKTOP 0. ONPEIENseTCS U3 CUCTEMBI JIMHEHHBIX OTHOCHTEIILHO HETO YpaBHEHUH
1 oP
(aV)u:—a—. (A.5)
p or
PaccmorpuM 3aMeHy NEepeMEHHBIX
dr B
—=u r.0+a(r,), r=r(r,0)ur,=r(r),r|,=r. (A. 6)
B atux nepemenHbIx BelpakeHue (A. 4) 3anuiiercs B BUIE
du
2220 A7
% (A.7)
WK
u=u, (ro)ZVOQDO (ro)a (A. 8)
e V, =(0/dx,,0/0y,,0/0z,,). 3ameHa mepeMeHHBIX (A. 6) O3HAYACT, YTO
or,
E-ﬁ-(u—i—a}VrO:O. (A 9)

MOo’KHO COCTaBUTH CIEAYIOIIYIO TiepeonpeereHnyto cucreMy u3 10 ypaBHeHUH B 4aCTHBIX IMPO-
u3BomHbIX: (A. 2), (A. 3), (A. 8), (A. 9) u 8 HeussecTHBIX U, P, @, r,. HauanbHbie nannbie @, (ro)
JIOJKHBI OBITh TAKUMH, YTOOBI ObLTa KOPPEKTHA 3aMeHa MepeMeHHBIX (A. 5), (A. 6).

Beenem o0o3HaueHus:

H(x,é):gAv(é)Uv’”, V,(x,é):gAv(é)U:, S(x,é):iAv(é)Sv, i=1.(m-1). (A. 10)

v=l

Torna cucremy ypaBHeHuit (4), (5) MOXHO npeoOpa3oBaTh K BHIY:

o _an
ox, ox,

i=1..(m-1). (A. 11)
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o5 _
Ox,,

I1. (A. 12)

K HUM MOXXHO MTOCTaBUTH CIIEAYIONTYIO 3aaaqy Komm:

0
Vim0 =i/h(§)M, i=1..(m-1), (A. 13)
v=1 x,'
P
S0 =2 A (E)S) (3, ) (A. 14)
v=1
VYpapuenue (A. 11) Mmoxer ObITh 3aITUCAHO B BUJIE:
ov, oP
——+(V-V)V.+—=0,i=1.(m~-1 A. 15
o (VY ——=0,i=1(m-1), (A. 15)

m 1

rae P =-T1 —%V2 ,V=WV..V,_)uV=(6/ox,..0/ox,._)

Bripaxxenue (A. 15) nanomunaer ypaBaenue (A. 1).

BriBeieM aHasor q0MOMHUTEIbHBIX ypaBHeHul (A. 2) u (A. 3). Ananoruuno ¢opmyie (12) BepHo
clieftytolee Belpakenue V, = 0S/ox,, i =1...(m —1). Toraa ypasrenue (A. 12) MOKHO 3anucarh B BUJE:

oS 1 2
—+(V-V)S+P——(VS) =0. A. 16
5 (vv)sep-Lws) (A 16)

m

[Mponuddepennmpyem Boipaskenus (A. 10) mo nepemenHoi & p —1 pas:

OTI(x,E) &o"4,(8) ., OV (x&) LaA(E),, d'S(xE) &4, (&)
65" _; aén UV > _Z n U _Z n S

n=1l..p-1. (A. 17)

MBI BHHM, 9TO OTHOCHTEBHO (m +1) p HemssectHRIX U, S, U), v=1...p,i =1...(m - 1) cuctemsl
ypaBHeHuil (A. 10), (A. 17) nuneliHbl. Beipazum Teneps 3Tu HemsBecTHBIE U3 cucteM (A. 10), (A. 17) B
SIBHOM BHie aHAIOrn4HO (39) [moxbGepem koG GUUMEHTHI 1K THX HensBecTHbIX 4, (&), v=1...p, uTo-
OBl BBIMOMHSJICS aHajor ycioBus (38)] U moACcTaBUM KX BhIpakeHUs B ypaBHeHus (7). B pesynbrate
MOJTY4UM p YpaBHEHH BHJIA:

A S P e i/ as
v(aéz aH,éj—Fv ( k{aéz ,K,é}&(aél,&éj,xj, (A. 18)

i=l.m-Lvk=1..p l=1.p-1

Takum oOpa3om, MBI UMeeM cucTeMy ypaBHeHui (A. 15), (A. 16), (A. 18), koropas nepeonpee-
nsiercs anajgorudno cucteme (A. 1)—(A. 3). [Ipu 3TomM mpuHUMAIOTCS BO BHUMaHUE HauaJbHbIE TaHHbIE
Komm (A. 13), c momMo1si0 KOTOPhIX YIYUTHIBAIOTCA HadajdbHbIe yCiaoBus (9) k cucteme ypaBHeHui (4),
(5), (7). Ilpu aTOM MBI paccMaTpuBaeM Ciydail TOIBKO m > 3.
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Ilpunoowcenue B
Yuuduxkanus cucrem YpUIl mepsoro mopsigka

He orpanmumBas o0IIHOCTH, pACCMOTPHM CHCTEMY U3 p M} depeHInaNbHBIX YpaBHEHUH B YACTHBIX

IIPOM3BO/HBIX TIEPBOIO MOPSIKA OTHOCHTEIBHO HeM3BecTHBIX S, (X), v=1...p, X =(x,...x, ) € RY Buna
6S”=FV 9y S, [i=l.m-1,v=1..p,k=1..p. (B. 1)
ox,, O,

3neck F/"(...), k=1...p — HEKOTOpBIE IMajKKe, GeckoHedHo audepeHnnpyeMble QyHKIMH CBOKX apry-

MEHTOB ai, S, ,v=1.p.

X

3aBHCHMOCTD OT X =(x,,...x,, ) B cucreme (1) Bcerga MOXHO yOpaTh, BBEAs JOINOIHHTEIbHbIC
HEHM3BECTHBIC U COOTBETCTBYIOIMM 00pa3oM nomnoiauB 3anaqy Kommw (8) (cm.: [6, c. 54)]. [locTtaBum
g cuctemsl (B. 1) mapamerpudeckyro 3anaay Kommu:

S =8 (x, C),v=l.p,r=l.m(p-1)+1. (B. 2)

v 12" m—1>

xm :0

O0603Ha4UM

;. 0S
U=—-,v=1.p,i=l.m. (B. 3)
Ox

i

Torga Taxke MOXHO MOMy4nuTh ypaBHeHus (4), (5), (7)

ou’ U

= yi=l.(m=1),v=1.p, B. 4
o (m=1), v=1..p (B. 4)
oS, =U",v=1.p. (B.5)
0ox,,
Ul =F"(U,S;), i=l.m—1,v=1.p, k=1.p. (B. 6)

[Ipeobpazyem (B. 6) k Buay, yautsiBas (B. 4) u (B. 5):

m m=1 _p aFm aUL P aFm 8S m-1 p aFm aUm »
= . B.
Z‘ = U, ox, kzas ax ;;a ox, kz U',v=1.p (B.7)

Paccmorpum mapamerpudeckyto 3amaay Kormm ms cucremsr YpUll (B. 4), (B. 5) u (B. 7):

08} (x,..x,,C,)

U! = ol ,vzlmp,izl...(m—l),rzl...m(p—1)+1, (B. 8)
x,, =0 ax[
- S (x]’ xmil,cr),vzlu_p,I"=1...m(p—1)+1, (B.9)
0
Vm :Fv (aS (xn KXo Ivc) Sl?(xlv"'xmlvcr)} (B. 10)
=0 Ox;

i=l..m-1,v=1..p, k=1.p, r=1...m(p—1)+1.

CornacHo teopeme Komm — KoBaneBckoii B ciydae aHaIUTHYHOCTH BceX ¢QyHkuuid B (B. 8),
(B. 9) u (B. 10) ananuTtrdeckoe perieHue dTON 3a1a4y CYIIECTBYET U ENMHCTBEHHO B KJIACCE aHATUTHU-
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ueckux Qynknuii. IIpoxudpdepenunpyem (B. 6) mo nmepemennwsm x,, i=1..(m-1) u C,
r=1.m(p-1)+1. Vmeem:

m m-1 p m i P m
ou, _§ OF" U, 5 OF" S, i=l..(m-1),v=1.p. (B. 11)
ox, ‘TS oUu, ox, 1o 0S, ox
m m-1 p m i P m
ou,; :Z OF,” 0Uy OF 05, =l.m(p-1)+1,v=1..p. (B. 12)

- + ,
oc, ‘TS oUu,oCc 1= 0S, oC,

U3 Bwipaxennit (B. 7), (B. 11) u (B. 12) HaxoguM, 4TO AOIKHBI BBIMONHATHCS CIEAYIOLINE
COOTHOIIECHMUS:

aag; 6;: .U
our  oU! as,
Ox, Ox, Ox, =0,v=1..p. (B. 13)
our au as,
Coper Copyr Cypp

3T0 clemyeT U3 TOro, 4YTo CTONOIBI B MaTpuiax onpeaenutenei (B. 13) nuHEHHO CBSI3aHbI MEXK-
Iy coboii cornacHo coorHoteHusm (B. 7), (B. 11) u (B. 12).
Paznoxum onpenenurenu (B. 13) mo mepoMy cronduy. Torna

ou! ou!

?}:AH_?:AN-’_'":O’V:LUP’ (B 14)
rac
oU; s,
ox, ox,
A=l e (B. 15)
oU; as,
8C‘m(pfl)Jrl 6C‘m(pfl)Jrl

[Ipennonoxum, uro HauanbHble qaHHBIE Komm (B. 8), (B. 9) TakoBbI, 4TO BBIMOIHSIETCS YCIO-
Bue A, #0. Torna ypaBaenue (B. 14) koppekTHO, U €ro MOXKHO 3allucaTh BMecTo ypaBHeHus (B. 7).
Ocobennocth ypaBaenus (B. 14) 3akmodaercs B ToM, uTo B oTiauune ot (B. 7) oHo yHUBepcalbHO U
HE 3aBUCHUT OT KOHKPETHOTO BHJa BBRIpaKeHUU B ucxomgHou cucreme (B. 1). KonkperHnoe BeIpakeHue
3aBucumocredt U = F" (U,i,Sk ), i=l.m-1,v=1...p, k=1..p, OHHO3HAYHO YYUTBLIBAETCS TOIBKO U3
3amaun Ko (B. 8), (B. 9) u (B. 10) u ycnosus A, # 0 npu x,, = 0. B pesynsrare Mbl uMeeM yHUBED-
canpHyto cuctemy YpUll (B.4), (B.5) u (B.14), koTopasi COIEp>KHUT BCE PEIICHUS TPOU3BOIBHON CH-
crembl YpUII (B.1). B mameit cTarbe moka3pIBaeTCs, YTO ATy CHCTEMY MOXHO IpeoOpa3oBaTh BCe-
T'0 K OJJHOMY YHH(QHUIIMPOBAaHHOMY (D epeHIIHaTbHOMY YPAaBHEHUIO B YACTHBIX MTPOM3BOIHBIX OT OJ1-
HOT'O HEU3BECTHOTO.

IIpumep. PaccMoTpuM npocToE ypaBHEHUE

B _p(s) (B. 16)
dt
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¢ mapaMeTpudecKkoi 3agaucii Komm

S|,., =5,(C). asc £0. (B. 17)
0O0603HaYNM
s _
B. 18
v (B. 18)
IToctasum Kk cucteme (B. 16), (B. 18) mapamerpudeckyto 3amady Kormru:
S|, =5,(C), Ul _, = F(S,(C)). (B. 19)
N3 (B. 16) cunenyer, uto U = F(S). Torna
oU _09F(S) oS 8F(S)U . oU _ 6F(S)6_S‘ (B. 20)
ot oS ot oS oC oS oC
Paznenum nmounenno Beipaxkenus (B. 20) ogHo Ha apyroe. CienoBaTenspHO,
U
o U
U - as (B. 21)
oc oC
W
o 9S oC
oc

Taxum oOpazom, yaudunupoBanHas cucrema ypaBaenuii (B. 18), (B. 22) ¢ 3agaueii Komm (B. 19)
COZIEPKUT Bce perieHust ypaBHeHus (B. 16) ¢ 3amaueit Komm (B. 17).

Hoxaxxem obpartHoe. [lycts Beimonustorcs ypasHenus (B. 4), (B. 5) u (B. 14), ¢ HauanbHbBIMH
ycnosusimu (B. 8)—~(B. 10) u ycnoue A, # 0 qis mo6oro x, . [Tycts nenssectusie U, v = 1...p, 3anu-
CBIBAIOTCS B BUJE

Ur=ur(x,.x, ,C.x,),v=1.p, r=l.m(p-1)+1. (B. 23)

U3 ycnosust A, # 0 11 IFOOOTO X, CIIEAYET, YTO MOKHO CIENATh JIOKATBLHO 3aMEHY NMEPEMEHHBIX

U, =U,(x,.x,.C.),v=1..p,i=l.(m=1), r=1.m(p-1)+1, (B. 24)
S, =8, (x,.x,,C.),v=1.p, r=l.m(p-1)+1, (B. 25)
X, =X, (B. 26)

B sTux nepemennbix Beipaxkenue (B. 23) moxHO 3anucaTh B BUIE
U'=qaG, (U,'{ (x,,...xm,Cr),Sk (x,,...xm,Cr),xm), v=l..p,i=l.m-1,k=1..p. (B. 27)

[ponup pepennupyem Boipaxkenus (B. 27) mo nepemMenHnM x, , X, i=1l.(m-1)u C,
r=1.m(p-1)+1. Umeem:

Uy < G 6U’ 3G, 05, =L aG U} -G, 0, 0G,
N Uy vy =1...p,(B. 28

i k=1 m

30 M.JI. 3aityes, B.b. Axkepman. IIpeoOpa3oBaHHe CUCTEM YPABHEHUH B YACTHBIX MPOU3BOTHBIX



MATEMATUKA U MEXAHHUKA

aU'" R G U & 0G, S,
_ =l..(m-1),v=1.p. B. 29
; ~ 0U} ox, +;as ox, (n=1)-v=top &2
m m—1 i
aU zp: oG, aU; zp:aG as, r=l.m(p-1)+1,v=1..p. (B. 30)

C, S&euloc, s, oc,

U3 Beipaxkenwii (B. 28)—(B. 30) Haxonum, 9TO TOMKHBI BRITOMHATHCS CIEIYIONINE COOTHOIIEHUS:

our oG, ou" m
- U
ox, 0Ox, ox, ’
ou” ou| as,
o, o, o |=0,v=1.p. (B. 31)
ou” ou, as,
6(:'m(pfl)Jrl 6(:'m(pfl)Jrl 6(:'m(pfl)Jrl

3T0 ciemyeT U3 TOro, 4YTo CTONOIBI B MaTpuiax onpeaenuteiei (B. 31) MMHEHHO CBSI3aHbI MEXK-
ny coboii cornacHo cootHomeHusM (B. 28)—(B. 30). Pasnoxum onpenenurenu (B. 31) mo nepBomy
cronbiy. Torna, yauteisas (B. 14),

our oG ou” oG
[(%cv _8xvjA” o, Aat ?A":()’v:l'"p' (8.3
m m 1 m

U3 ycnosus A # 0 qns mo6oro x,, u3 (B. 32) cnenyer, 4to 0G, Jéx, =0, v=1..p.
Taxum obpazom, u3 (B. 27) cnenyer, uto U =G, (U,Q,Sk), v=l.p,i=1l.m-1, k=1..p,auns
ycnoeus (B. 10) cnenyer, uro BeimonHsercs ypapHenue (B. 6), uTo u TpeOOBaloCch J0Ka3ath.
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Abstract. The paper deals with first-order PDE systems. The purpose of this paper is
to investigate some general properties of first-order PDE systems and the possibility of their
simplification (reduction), using the results obtained earlier by the authors. In previous works
of the authors, the possibility of reducing the dimensionality of overdetermined systems of
differential equations was shown. The task was to obtain, as much as possible, and as better
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as possible, the overrides of the broad classes of PDE. Earlier, overdeterminations of the
equations of hydrodynamics and ODE were obtained, and an assumption was made about the
possibility of overriding of any PDE systems. In the first half of our work, we give a new way
to override any PDEs of the first order and in doing so we try to take into account that the
general solutions of this extended system of equations contain only solutions to a pre-defined
Cauchy problem. This is advantageous in the sense that then our method of diminishing the
dimensionality theoretically can reduce the dimension of these equations up to a complete
solution of the Cauchy problem, which can be represented explicitly. In addition, we also
establish a link between Euler’s hydrodynamic equations and arbitrary first-order PDE systems.

In the second part of this paper, we consider the reduction of PDE systems to just one
quasi-linear (even universal) evolution equation of the second order from the one unknown.
This increases the number of variables, and the new problems arise for the study. It shows
that the Cauchy problem for these systems of equations can be reduced to the Cauchy problem
for a second-order quasilinear equation, but with a larger dimension. The question of the
existence and uniqueness of the solution of such a Cauchy problem is not solved.

It has long been well known that there is a general way of transforming the PDE systems
to systems of first-order quasilinear differential equations. This fact is used in the proof of the
Cauchy-Kovalevskaya theorem, the main theorem of the theory of partial differential equations.
In our work, further progress is made in the study of this issue. We study the unification of the
first-order PDE systems using the parameterization of the Cauchy problem.

Key words: partial differential equations, Cauchy problem, dimension of differential
equations, quasilinear partial differential equations, ODE, overdetermined systems of differential
equations, Euler equations.
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