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JUCIIEPCII METAJIJIOBD.

A. 1. I'pysunnena.

3b m3cabpopanin ,DaexrpoMaranTHAS Teopid MpoBoHHKOBD )¢ (Xaps-
KOBh 1899 1.), a Takke BH crateh Kb TEOPiH jucnepcin: cayyadi mo-
THXD MOI0CH TMOTIOIEHIA® MBI MOAYIHIH OO (opyyan 11d nmcmepcin B
IPOBOTHHEAX'D TARHXD, KAkh METALIB. 9TH (OPMYIBI CBI3LIBAIOTL I0KA3A-
TCIb IPEJAOMICHIA 7 H KOI)QHIICHTD TOTIOUICHIS 7 IPH HOPMAJIBHOMT IIa-
JIeHid ¢b TIUHOH BOJHEL cabayomums oGpasoms:

m

(P22 — Q)7

2 T~ ”.2 ___]' il A TR
e b ek

m

o (G2 R)R
L (2 —22P gz’
1

20°% = Du -

IpHYeMs J{—II8IeRTpHUCCKasd TMOCTOSHHAL CPEJMHBI, —EKOdPUIieHTs Mar-
HUTHOIl MpoHHUAeMOCTH es, [) 3aBHCHTHL OTD JICKTPOIIPOBOIHOCTH CPEIUHEL
(D= 2Ct, C roappumienrs 3IEKTPOIIPOBOJHOCTH, BBIDAKECHHEIT BEH abco-
TOTHBIX'D STCETPOCTATHYCCKUXD eIHHHIAXD, T—Iepiols). Byxgoii ¢ 06o3na-
UCHH HYMEPD 10H&, YHCIO KOTOPHIXH €CTh .

Hpuwbanyws mamu Gopmyasr kb CIICETPAJIbHOI 00.JACTH, JeRaleil Mesk-
1y seamumaayu A" u 2" (2 < ).

Pascyorpuys II0T0CY TOTIONIEHIA, IeKAMYO TaIeko 3a A’ , Bb 00aactu
YIbTpagioteroBLIXs ayueii. OGo3naTmMT yEazareaIeMb o MPHHATISKHOCTh KO-

1) amrexkn Humep. Xapnrosckaro Vuugepenrera, xu. 4, 1899 r.

) Coodmenia Xapbkorckaro MaTeMarmiecraro Odmecrsa, 1. VII, 1900 r,
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TYECTBE Kb 9T0fi 00aaCTI; TOTAA, UPeHEOPEras Apodsio —¢ W APosHO g,
IIOJIYIIHM']) T STOﬁ OG.TI&CTH YJ€eHb:
2 2
P P -
2 o 2 - S T 5
(g =20

€CIH IO0JOEHUMD, UTO
2
u’

2 =
g, —20, =z

Ilpu srons 2% Mo&eTH OBITH M IOAOKHTCABHBIMD, (g, > ).u]/ 2) H oTpu-

nareasHss (g, < 2,1/2) KOMITECTBOMD. :
Kcan 1mpeinorokuys moxocy MOLIOHeHid faxero 3a A", T. e. B 001acTH

HHOPAKPACHHIXH Jyuefi, To, 0003HAUMBL BDH HTOME cayuab yrasarteiemts »

IPHHAIIEKHOCTh KOIMUeCTBh Kb 9T0ff ¢Oaactnm u, cirbgoBaTeabHo, IpeHEeOpe-

A4 :
rasd JpOﬁLIO F’ IOJIYYHUMD OTD 9T0il MOJOCH WIEHD:
Q
erRe kW @)

HakoHEI'h MOEKEMT JOIYCTHTH IOX0CY MOTAONIEHIA BHYTPH 001aCTH
(A'—2"), Torja moayunMb Aad Hed: A, == A U cIbIoBaTeIbHO COOTBBICTBYIO-
i 9iens:

(P22—g@)i2 P22—Q.
Sl 5 2Qi) i Ros e ; Q':.Zl.’[... (3)
9% 9

ITOTH WIEHD IPH 0YEHD MAIOME g, MOKETDH OBITH JOCTATOUHO GOJIBIIIND.
Coequnaa wiensl (1), (2), (3) u moxaras:

Yk =k Ku—SM—A4,

1 TarEe A1d EPaTROCTH ITHCbHMAa:

n(l—=x)=4A, (ar)
IOIYYUMD OKOHYATEABHO:
A=A4,—ki* - et
ST D
A2 52
Ecan mpepuoioxums, 40 BB yapTpadioleToBoii 00JacTi CYNIECTBYETDH
IHNIb OJHED i0HD, TOTJA IMOAyYaeMh HPocTo (MOXOKHBDL P, ==— P)
: Par ;
A==A0-—*'/{2‘2—— (I)



a4 eClH NpeHeOpekeMb, OyAe BO3SMOKHO, KOapuiieHTOMD Kk,

uMbTh OUEHD NPOCTYIO (OpPMYTY:

24

R
=&

A= A4,—

T0 OyIeMD

(Ia)

CoBepmerno 10100HBIME 00pPa30MD MOAYIAeMD H BTOPYH JHCICPCioH-

HYO  GOpPMYIY, B3ABD:
202

— B

BEH TaKOMH BUIb:
13
B = ¢

231 g2

®)

(1)

Beb sru gopuyast moayuawores u Bb Teopin IespMroabma  (Eoagu-

ieaTs y = 0).

Boxbe Tounas, Ho 3a To M Gorbe caommas dQopuyra IOAYUHIACH-OHL
Jag Qyurnin B, ecan-0bl He npenedperaan whroropsiu wienamu. Hanuin-651

crbayontia wacrn B
x

"

2

v (T.a2 + R )
Z,. e

1) mpH 0YeHb MAIOMD

~

2) [pu OUYEHb MAIOMD

y

» 1
SEA2+ER). 5

3) OpH 4, =4

H TOTJa IOJIYIHIH-OBI:

= B= D - B o ;SV z—H\ .

+ ey a2 o= 4 :'

M TIpH OAHOND ioHb BB o0xactH yasTpadioreToBoii:

(I22 + R)A

—B=B,+ D+
1

(I1h)




Wau, ayunre:
(D, P24 (D22 R)4

2 |
A% ——2°

—B=8,1

023 Q2
SRt f o 2
B=B, 45—+

| @
S #2

(11d)

§ 1. Takuwh 06pa3oMsb, lpelnoiaras HNOTIOMEHIe Bb 061aCTAXD 04eHD
MAJIBIXTD [ OYeHL O0JbHINXTL BOJIHB, MBI IyMacMb, 4TO JHCIEPCiA METalrloBh
MOKETH OBITH TpejfcTaBIeHa CIBAYIOMAMH (QOpMYyIaMH:

4=A —Fki2 £y )
) i 112_)'__

~2

&

Qi}

B=——+—.
L+ 22

(1)

Br atuxth (opMylax’h JIMHA A, J10XKHa ObITh BhpakeHa BbL 07,1
(T. e. B 107° cM.), a KOIHYECTBO

P go—aig

MOKETH OBITh H HOJOEHTEAbHO (g, > lml/ 2) H oTpHUIATENBHO (¢, < lml/ 2
npuyeMs A i g, OTHOCATCA KD 00nodl -11010CE MOTJIONEHIA, JeRaleil BHY-
tpr obxactn npuwbmenia gopmyrs (1) u (IT) 1. e. BEyrpu odxacth, Kpaiinis
3HAueHis 2, Bb KOTopoil cyTh: A, m 4] (4, < 7). Saiimemcs Teleph IpH-
whaemiems 9THXT (POPMYIH Kb CYNIECTBYONIHMD HAOXOACHIAMD HALDL Me-
Taxiayvu ') u mpexie Bcero HpUMBHEND Hamu QOPMYIBl Kb Hukkeso Ha
TOMT OCHOBaHiM, uto JApyre mpuMbuars QopMyrsl cBoefi sIeKTPOHHOT TeO-
pin HMEHHO TOIBKO Kb 3TOMY MeTalry.

1) IIpuwhuenie Kb MeTariaws IHCHEPCIOHHBIXS (PopMy s, Ha ckoabko Mub mssherno,
npoussojuIca 31hch BHepBHIe.




OupepbacHie MOCTOSHHBIXT KOIPPUIICHTOBT UPOUSBEAEND CabIyIONIMT
IpOCTHIME IpieMoMb. Cravaxa uab Qgopmyast (11)-ii mwbems:

et T (4)

Ipuvbudag 510 ypaBHEHIS Kb ABYMb, Jyullle BCEro, kpafiEumb, Ha010-
JeHiAMD, ompexbiums @ u 22,

2'2
Sarbun Qopuyra (I) no uckroueHin xpoou —; %~~; npu momong (1I)
AR oy
12T
o ,
A —k12 4 ——.— =4, bB)
0 1 + /'I Q ( )

Ilpuynbasga »T0 ypamrHeHie Kb UpemHUMD (EpafiEnwn) HalIoleHigMNT
U OJHOMY IPOMEEYTOUHOMY, OyAeMDb uMbTh mpu YypaBHEeHid, H3b KOHXD H
D

= I
Haitnenn: A, k n T’ a. cabioBareabno, 1 P. Bb HBROTOPHXD CAVIAIXT,

a4 HMEHHO NpPH 0YEeHb MAJBIXD A HIA 1A OYeHDb MAJIBIXD A, , MOKHO J0BOIb-
cToBaThea Goabe mpocroii popyyxoit, wbyns (I), 1 Torga swbero (B) Hoay4nvs:
¢l
A —.—=A, C
l)+ 21 Q ’ ( )
TakL 4TO JOCTATOYHO OyAeTh Oéyxs HadMOAeHili »# u nz winm B u oxHoi
U3DL HTUXB BEJIHUYHHD.

§ 2. Odpamaemca &b wurxkemo. Pybemcwr u [Jwobya BH 1890 T01y
oupexrbimiy mokasaTein upegoMienis n mo cnocoGy Kymira (Tomkoii mpo-
3pauHOil UPH3MBI) I HBROTOPHIXL METalIoBL, BL TOMD udcarb M 11 HUE-
Keas JAS nAamw PasIMYHLIXD BOIHDL '), cBepx® Toro PyGencsr u arens wb-
CROIBKO 1103&e ompeibiiin OTPAKATeIBHYI0 CIHOCOOHOCTH HUEKeIS (Kakb I
APYTHXH METarIoBb) ?), R, a H3D 8TUXD JAHHBIXH MOKHO V:ke OLpexbinTs
nx, a cibroBarearHo A u B u 3arbvb cpaBHMBATh HXD Cb JTAHHBIMU
ompiTa. Onpeyrbienie nx 1o n U B MokeTs OHTH COBepHmeHo cabiyouums
00pa3oMb. MBI 3HAeMDb, 4TO

- Y B o
R=Ltr Bl

OTEYJ2 HaXO0AUMb:
1+-RB w241 nix?

= abe lo s o g

=Rt I

') Amn. d. Physik und Chemie. 41, p. 522 (1890).
*) Ann. d. Physik 8, p.16—17 (1902) man Zeitschrift f. Jnst.-Kunde, 1899, p. 305.




b moaomeno:

IToaromy ompexbageMt nx H3B OPMYIH:

n2x® = 2ng —n?—1. (D)

§ 3. Taguvsp obpasows HaxoguMb A u B 11a 2, = 4,31 u A; = 6,71
3HaueHid: — 4,685; — 8,182 g 1-ii Boaas 1 — 11,704; — 16,252 naa 2-ii.
Hpunbuaa xp sTHMD JABYMD cayyadaMb Gopmyist (4A) u (C), HaXOLHUMD:

5; P=40,252 1 4,= 20,742.

TarnyMts 00pasoyD MOEKHO Iodararb, YTO IHCIEpcid HUKEeId BB 00-
Jactu cherrpa (0%,431 —0",671), 1. e. orp audin G 1o amHin Lie, npej-
CTABUTCA (POPMYJaAMH:

L g A0202 ]
FeEL sy e
3,005. 23
= T 12410826

Jdas nopbprn BovEcIUMT 3HaweHid 4 m B j1a paia 2, H cpas-
HEND Ch HAOMIOJEHIAMU, 4acTh KOTOPHIXDL HHTepIoIupoBaHa HaMu. Pesyib-
TATHl PA3CUYETORD CONOCTABHMD BB TadIuirbh:

)-1 Bauu. Bnaﬂ.l. 44354'1. Aﬂaﬁ.«.
4 i
4,31 — 4,689 — 4,685— 8,183 — 8,182
4,50%— s i e e B
4,86/ — 6,859 — 6,918/ —10,014 —10,717
500 — 7,347 — 7,204, —10,49  — 10,80
5, 30"—- 8,901 — 8,156/—12,17  —12,07
5,80 — 9,938 — 9,222/ — 18,487 — 13,067
houi—lo 204 — 9,576 —13,86  —13.52
b,ou\— 11,299 —10,388 — 15,55 — 14,79
6,71/ —11,708 —11,704 —16,255 —16,252

700{~1 226 —13, b"o — 11,23 — 18,04

Ilocabauee madmojeHie sECTPANOINPOBAHO HAMH U3H HalIoLenii
Pyoernca u T'arema 1902 roza.

T T——
e e

T T
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§ 4. Jpyae Bp 1900 roxy ') mpu moMomm cBoeii 3aeKTpPOHHOI Teopin
Jalb HOBbIA (OPMYIBl JJId JAMCIEPCiH MeTalIoBh U NPUMBHHIL HXD Kb
HHERETI0 BD MPEINOIOKCHIH CYNIECTBOBaHIA 2-Xb POJOBL 3JIEKTPOHOBL. B
HANTHXD 0003HAUCHIAXD ero QOpMYIsl OVAyTHL uMBTh BHIL:

i ;
A:1_(—Jﬁ+~“LJF, (1)
AX-EEy AT s ]!
4, 5 )
Bz——( ;._l_ — S 237 (2)
Afp-sf A eadle)

npuwiens P, Py, q,, q,, 22 4 2} cyTb NOCTOSAHHBIA I MERLY q, 1 g, cy-
IECTBYETH 3aBHCHMOCTH, IIPEICTABIAIIAA DICKTPONPOBOIHOCTh METALIA CD

TouRn 3pbuig srexrTpomHOfi Teopin. ATa 3aBHCHMOCTH UMBETH BHIL:
4 —1L' Y C: (3)

rib mocrognnag C= 6,38.6,, a 6, ecrb KOIPPUIICHTH SICKTPOHPOBOJI-
HOCTH, OTHeCeHHOfi Kb pryrn. Takums odpasomds 31bch TORe 5 HOCTOAH-
HBIX'D KO3(PPUIIeHTORD, NOAIeHKAINXTE onperbienilo H3T JHCIEPCIOHHBIXD
Hadxojeniii. JIpyre npnvbuurs cBom GOPMyIH Kh HARKEID W HANIEIH HXb
COIMACHBIMH B HAOIOZCHIAMH, HO, II0 HENPiATHOH# caydaiiHOCTH, IIPH 3THXD
BBIUNCACHIAXS NPUHAIDH 32 OTHOCHTEIBHYID HIEKTPOINPOBOIHOCTH HHEREIA
6, nesmwpnoe wucao: 3,1 (1. ¢. p. 163, 1ad. Bp mpuwbuamin) Bwbero mpa-
BuabHaro 8,3. Eciam B34Th BbpHOe wucIo, TO coraacia He moayuaercd. Uro-
OBl NMOKA3aTh 9TO JAJUMT CHAUAZA Tpiews Jid ompexbieHid TOCTOSHHBIXD:

3 PQ, Sioe :'31‘ (cawp Jpyze Taroro mpiema He JIacTh).
TToxomnwn:
P+P=X; P+ P=Y; q2+q25=2, (@)

B TakoMb caygab (1) n (2) janyTs:

A"—l__""— > : 2 > N 2 b)

@) G2+ 2D :
B e+ -
) A=)y (At F23) =

') Physikalische Zeitschrift. Jahrgang I, 1900, p. 163,
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PaS,l'hJIHH 3TH paBeHCTBA 0AHO Ha JApyroe u uoJarasg

g
B ?
H

m ==

yro u3pberHO M3DL HadALAeHill, HAlIeMb:

22X+ Y—mZ=Cmi}. (4)

Ipuvbuag oT0 cOOTHONIEHIe Kb mpems HAOMOLEHIAMD, onperbaume:
X, Y u Z. 3arbup crbjiosareibHo, 3HAEMb:

A r
U=2X Y,
a I0Ib3YACH PABEHCTBOMD (b) HAXOTUME:

Uiz
22(22 1 22) 2222 = — A 1
1 41 [~ I 5142 J— o

g

Hpumbaaa kb déyns HAOIOIEHIAND, OIpPeABIIND:

o

9
g2z
u i

2

a, cabgosareipno, m 22, 22,
nafigens P, P,, q, 1 q,.

2

SHad #e 22 M 27, WL COOTHOUIEHiH (a) 1 (3)

§ 5. Ipuwbauyms Temepp Bee sTO Kb HUEKeI. BosbMeMD 114 HEro
0, = 8.3, rorna C= 52,954. 3arbnt Bo3MeMD TpH HAOIIICHIA:

i 4,31 5,89 7,00
4 - 1685 —_@oaa 13893
B RIS 13 06T = 18D

IIpun momomm sTux® HabdwleHili HaxoiuMb 1ag Ni:

. 9868.47 0,445.22
T AEL3sE0 - 422,00
B OLIT8.2}  1.776.4p

22-1-3288,0  22-}-2,00

Ipoussoga obpaTuyo moBbpry, Haiiiems, HapuMbps, 1aa 2, = 4,86:
1= —6,10 BM. — 6,92, uTo 1aeTs HAOMOAEHIe, a B = —9.73 BM. — 10,72

e TS e ~ - 4 e,



P
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e

§ it e

Tag 2; = 6,5 Haxogumb: A =—-—11,310 Bm. 10,388 u B=-—15242
BM. — 14,79, Takums o0OpasoMt Hami (POpMYyIsl OaHEe YIOBICTBOPAIOTD
HabaoIcHias, whws gopuyast dpyjge, OpH TOMDL Ke BBH HHXB UHCIO HOCTO-
SHHBIXD HA OJHY MEHBIIE; CBepPXH TOro He uaMbHserca oOmiii MCTOYHHRD
II0JIYYCHI? UX'D A4 BCARNXD CPeJHHXT. KeTh eme OIMADL. OYHRTD, BbH CHIY
koToparo QopMyisl JApyre TepaiTh cBoe 3HaueHie, o kpafimeii wbpb b
npuHEIATaIbHofi croponsl. Jbiro Bp Towb, 4TO KoamdecTsa £7 M &7 1O HXD
(U3HUCCKROMY 3HAUEHID BH HJACKTPOHHON Teopin dpyie —eeauwuint noxodxnci-
meabibiA, HO OKAB3BIBACTCA, UTO jJasmke I HUKKEId, €CIH B3ATh 33 Kpailmidg
nabaojeria 2, = 4,31 u_ 4, =6,71 BM. 7,0, To moayuaercsa: 22>0, a

#y = 0. JdbfictBuTeabHO, H3DL HabIOjeHii mia 2, — 4,31; 5,89 u 6,71

mrbens cHagaIa:
N2 46018y ¥ =—2=1977.9; Z=12659;
a sarbyn, koMOmunpyda 1-oe u 2-oe HaOIWOIeHid, HalijleMb:

22 =1596,7 m 2z7=—4,95.

A usb koMoOmHamin 1-ro ¥ 3-ro HabGIOAeHIll MOIyINME:

l

g;=1674,98 1 2;=—5,58.

§ 6. Xorg orpunmareisbHbA 3HAauUeHig 2% upormsopbuars reopin Apyre,
HO, CTPOTO TOBOPsA, HUUET0 He KOAe0I0Th Bh OCHOBHLIXDL B3TIAJAXD HICK-
TPOHHOIT TeOpi M HHKE MBI IOKakeMDb, YTO H H3D Teopinm I'earbMroabna
I Hanreii MOmHO moiyuuth gopmyast JIpyre, Ho yike 6esn crbergpomniaro
yeaoBig: 22 > 0, crouTh TOABEO oTOpocuTh Yypasmenie (3). Iloxyuaembia
P HTOMD (OPMYABL JOCTATOUHO YAOBICTBOPABLTH HadmoleHiaMb, JbicTeu-
TEIBHO, CCIH MBI JOROHUHMD BHIUHCIEHIE KO3(HUIIeHTOBD, HPHHABD, UTO:

pa== S 90F)
By == 2.296)

£2—163587 un 22=—527 (V
Lo s CpG,IHiH 3D BLIHIBHaIUI,ZLBHHbIX]), TO IOIYUUMD:

P, =468,83; P,=0,3014; ¢,=52,013; ¢,=0,9414,

i QOPMYIBl MCIEPCiH HHUEReIA BH 001aCTH CIeKTpa OTh 4 = 4,31 10
Ay = 6,71 OyIyTE:

: 468,83.22 0,3014 . 22
el AT 1168587 A2 —5,27
E (I2)
52,013.4} 0,9414.23
- B

22+ 163587 A2—5,27




B e T T

Tro0p MOKA3aTh HA CKOABKO HTH (HOPMYIBL MOTYTH NPEICTABITH PAKTHL
MBI BRIMHCIMIN 00paTHO 3HAUeHil A4 m B 1Id NPOMERYTOUNMIXT 3HAUEHii
4. Borw pesyabrarsi:

ll ‘Aauu. Auadﬂ, Bsun. Bnmi.c.
|

4,31|— 4,688 — 4685|— 8,312 — 8,182
4,50l — 5,140 — 6,102)— 8,589 — 9.418
4,86/ — 6,061 — 6,912 — 9487 —10,717
5,000 — 6,437 — 7,204|— 9879 — 10,800
5,60 — 7,877 — B8,156]— 11,464 -——12,070
589 — 9,114 — 9292/—12901 — 13,067
6,000 — 9,448 — 9,576/— 13,337 — 13,520
6,50/ — 11,148 = —10,388/ — 15,503 — 14,790
6,112t gho iy da sl - £ noy TAE 95y
7,00;H 12,973 . — 13,823 — 17.972. — 18,040

CpaBuuBag 5TH UECIA Ch YACIAMH IepBOil TAROIMIBL, 10TKHL CrbIaTh
BBIBOJIEI BDH IH0JB3Y HAINHXD (POPMYIE.

§ 7. logamews Temeps, KakHMD 00GPRZOMT MOKHO IOIVUHTE (JOPMY.IHL
Buja Qopuyrs JIpyre (pasywbercs, TOABKO BB (POPMATHHOMT OTHOLICHIH)
H3D HAMNXH O00HHXD (POPMYIb.

Ecan npeamoxoxnws, uto K n u orHOCATCA Kb 9(uPY (eM. Teoper-
UBCKYI0 YacTh Hacrodmeii crarbm), T. e. K=1, g=1; 3zarbus upeimo-
JOARHMB, YTO0 (), M 2, Maibl BB CPaBHEHiH ¢b A, TOrAA UPH HAIHYHOCTH
2-Xb poioBt 0BG (Kakh npejnoiaraers Ipyae) MOXYIUME:

P % P,
Bli—p T TR ei—

A=1+

@ 910 cBoauTcA Ha Qopmyry (1) gxa A b Toii cymecrBenmoii pasHuiei,
uro 22 =g} —22? (i=1, 2) MOKeTh ObTh M MOIGKHTEILHOE, H OTPHIA-
TEIbHOE KOJIHYECTBO.

laxbe, npusexs npasylo wacth QOPMYAL XIA 2n2x KL OJHOMY 3Ha-
M@ HATeI0, MOIYUHMT:
o (1[22 + R)2®

Ipenedperas R, BL CpaBHEHIN ¢ [ePBHMDL WICHOMD H JONYCKAd 2
pola i0HOBb, MOAyUaeMD, MOI00HO NpPeILIyiNeMy, (opuyay (2), Ho Gesb
yeaoBig (3).

B = SRS

. g et T AR
e = e, 5 e o 2 *, = e e T e ]



Bt rakows ciyuab Haio wmpu woanwwixs wnaduwdenis,

T. €. 3HauYeHid
A uw B (mm n i %) L9 BOIND Ay, uroGul onpeybuurs 6-ms Kos(duiien-

sws: I, P g, 4, z2 W 23 u3w Qopyyas (1) u (2). Aro omperbaemie
i MO%KHO c1baaTh cabiyonmye 06pasoMs.
IIycTs:
L A—1 B b O
e =Gy oy == -
FE 1 b

Jto ussberapia unciaa. Jarbe nmoxommws:

TOTAa ypasHeHig (1) u (2) Oyayrs 1)
X + Y)g=at}4-allu+av,
AF+2)g =10} 4-bA2u + bv.
Pastbigg BepXHee ypaBHemie Ha HIGKHEe, MOXYUHMD:
XA T—me=ml

(5)

Hpavbunss 510 ypasHeHie Kb TpeMt HaOIOJIeHIAMD, onpeabInNb:
X, Y u Z, a sarbws uvbexs manpavbps ypasuemie:

Z+ a2
il et gt
A2 u - e s 3 (6)
§ 8. Ilpuwbnuss 310 ypasHemie Kb THML-Ke TpeMD HAOTIOLEHIAMD,
HajjleMb: wu, v M ¢, a crbloBaTeabHO M OCTAIBHLIC ROA(PUIieHTHI:
o e :

Hoxyuaems crbiyontia GopMyasl 1S HHEKEI:

55,648.22
A=t

0,647.22
A2+ 142,096 T 22—2510°
5,072.43

e s
AT 142,096 22

RN}
o
SR GRS P

) Rommyectso ¢ ecrs mpemuee C (§ 4), a X, Y n Z nacrosmaro maparpada
eyth orHomenia X:C; Y:Cu Z:C § 4.




Coraacie uosyuaercs xyauiee, Taks Haupuwbps a4, = 4,86 unbews:
A=—06,208 BM. — 6,918 ©# B=-—9685 BM. — 10,717,

a pna A, —=6.0:

A=—90554 BM. — 9576 ¥ B=-—1347 BMm. — 13,52,
Juaa Beeil pascmarpuBaemoii o6xactn uvbewt:

| |

)*i Aauu. Auad.m ] Bauu. Bﬂa(f.-q..
] '\ : :
431 — L6868  — 4685 - 8189 . — R14Y
4,50 — 5,185 — 6,102/ — 8,676 - — 9,418
4,86/ — 6,208 — 6,918|— 9,685 — 10,717
5,00/ = 6,607 —: 7,202 70,701 " — 10:R00
5,50, — 8,062 — B,156/— 11,702 —12.,070
589/ — 9,224 — 9,292/ 13068 —13.067
6,00/ — 9,554 -~ 9,576/— 18470 7 — 13,520
6,50, — 11,066 —10,388! —15.304 — 14,790
6,71, — 11,705 — 11,704/ — 16,253 - — 16,252
7,00 — 12,587 —13,823 —17,476 — 18,040

§ 9. Jlaa moamaro cpaBHeHis BCBXTD (GOPMYIL BEUMCINMD II0CTOSH-
HbIA HUEReJs BB Qopmyrb (I). Smawemia @ m 2° ocramyres Thke, uswh-
Harea qumb P u Ay, 1a B3oii1ers HoBHI Kosddunients k. Bossyens cpej-
Hee mabrojedie paa 2, = 5,89. OraszpiBaercA, UTO YICHD k22 nax Ni He-
TORATCA.

Jasa paxpebiimefi nopbprn onperbiumts A4 u B 1ag 1ImMEH BOJIHD Bb
2,51; 3,05; 3,87 n 4,20. Jlaa sruxs Boans PyGencs ompexbiman orpaka-
TeIbHYI0 cloco0HOCTh HuEKexd. Hafizems 11a A suauenis:

+0,758; — 1,456; — 2,671 u —— 4,391;
a gast B: .
—14,46; —4,521; — 6,502 n 7,913.

3rag 4 u B, mafitens n 1 %, a HMEHHO:
B 2. T80 - 1,987 14761596
2 0,949 1,375 1,492 1,698.

Hpuwbeag coga npasuro Kymira, nafitennoe HMT 118 HOTIONIAI0-
IIUXs CPEJUHD, MOKEMDB YTBEDEIATH, UYTO Imaximum IOTIOHIEHI JekUTDH
MekAY 4 =251 u 3,05, korga %= 1. Ilpocroii murepmoaguieii maiizems,
4T TOrga 4, = 2,54.




Oupeabraa B 1mo # M » U CpPaBHHBAA Cb HAOJIOIEHIAMH, IOIYUHM
crbayomee:

Bowe 4TH 983 483 534
Base 374 442 4188 5886,

Jad orcTpanoaduin pesyIbTaTsl J0CTATOURO YIOBIETBOPHTEIbHLL. e Obl
onpexbmite A u B, a sarbys w R npm moyMomun Haumx®b 60xbe IpocTHXD
Gopuyrs, TO HAULIH-OLL:

Roee - 100 218 843 w 537

COBIIQICHIE XyjuIee, Uero MO:KHO OBLIO OEKHIATh, Takh Kakb BB HAIMAXD
NPOCTHIXD (POPMYJaxXh HOCTOAHHBIX'L BXOJAUTH TOIbBKO 4, a He 6.

§ 10. Ilepeiitens Temeph Kb HAGIOICHIAMDL HalbL JAHcHepcieil xoda.ib-
ma. MurOps BEL 1903 Toay ') npoussers paxn onpeibremiii » n % 1o
crocody Pofixra 1ag obaactu 0T A = 2,313 10 2, = 5,893. Ilpumbra:
BCB Had.IwoleHid, HAXOANME 10 CH0c00y HAHMEHLIINXH KBAIPATORS 3HAUEHI
koaduuienross Qopyyrs (I) (6e3s wiena ¢p &) n (II):

A, = 11,345; P—24,347; Q=3,333; 22==5,243,

Takh uT0 jucuepcia C, npejcraBurcs cIbIyomuMu (OpMy.IaMu:

1 24,347. 47 4 3,333.2}
e e B 315,,_!—‘_‘# 5 e ) .
2 A2 45,243 ° AL --5,243

Jasg nopbpin cpaBHHNB BHUMCIEHHBIS 3HaueHia A u B c¢1 madio-
JEHHBIMH, T. €. HalJeHHLIMH 110 HAOJIOICHHBIMDL 7 H % :

;'l i AIaw&. 1111«16,1. | 1) 136&%. ]j)ntlb’,i-

2,313 — 0.952 — 0,829| — 3,894 csm 2149
2,573 — 2,243 — 1,728/ — 4,787 — 4,519
2,749, — 3,029 — 2.592| — 5,409 — 6,035
2.981 3,968 — 3,193 — 6,107 — 7,200
3,467 — 5,607 — 3,752 — 8,047 — T7.615
3,950 — 6,878 — 5,833 — 9,853 — 9,476
1,500 — 7,995 — 8,492|—11,915 — 12,261
5,000, — 8,781 — 10,047 — 13,778 — 14,325
2,990! — 9,405 — 11,047} — 15,625 — 15,091
5,893 — 9,809 — 11,817 — 17,068 — 17,130
6,400 — 10,240 — 12,628 — 18,911 — 18,504
6,300 — 10,161 — 12,679 — 18,550 — 18,640

1) Annalen der Physik. Bd. 10. p. 608 (1903).
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Mo eme upudasuan oxuo Habaogewie Apyre g 4, = 6,3.

Corzacie He 0COOEHHO YIOBITBODHTEIbHOC I JIs BuiuMoii uactn
clexrpa ayuure, wbns 1ag yasrpadioserooit ob6racrtm, uTO 0CO0EHHO 3a-
wbrHO 114 Beamummel B.

Ecin BBegems wiewds ¢b k47, TO IpH NIPEKHHXD 3HAUEHIAXD () U 2°
HAflIeMD 10 CII0c00y HaWMEHBIIUXD KBaJpPaTOBEL:

A= 3,902 0,2067. 28— 0o hr
A O
CpaBHeHie 1acTh:

ll Aeuu. Anad. ll Aeuu. Auad

2B A4 = 08290a00 = TS = 8493
2,578 19171 ~3,728- 500 = 9,926 10,047
2,949 2418 1 w2592 {550 — 10,960° —11.047
2,981 —B,080 —3,198.|5808 12404 171827
3,460 —~—=A 474 = 3952 680 13996 | —1%679
3,950 5,897 — 5,833

Corxacie yie Goxbe yaoBIeTBOPHTEIbHOE.

Juaa naxpwbiimaro cpapmenis Borumcanys A u B ojpaa Boantn: 4,31
4,86; 5,89; 6,44 m 6,71, m1g koroprxb Jwdya u Pydercn ') BH 1890 1.
HelocpeCTBeHHO onpeibagan 1o cnocody Kyniara mokasareln NperoMIeHis
n. OtorTp nocabamifi o 4 n B maxopureda ush GOpPMYyIHL:

W=y AP A,

[oayvaems cabayoniiit pesyabrars:

n Imo BEUMcienilo 1,76 1,84 2,08 2,17 2.21,
n-Ho Habmozesiy 241 239 2.7 -8.10 322
Coraacie caadoe, HO Xapakreph ua3wbHeria ooOmiiii.
Ecan BplUMCIUMD HOCTOAHHBIA 10 (QopMyiamt JApyie, npunuMasg id

Co BermuuHy 6,=9,875. TO IOAYYHMD, HCX0Jd M3b HaldmoleHill 114
A =2.313; 3,950 u 5,893:

0,3023.42

121,46

1,418.28
22 41,46

A=1-1}

') Annalen der Physik und Chemie. Bd. 41, p. 521 (1890).
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lipn sront naa ompexbrenia Z2 H Z} NOJIB30BAINCH HADI0OTCHIAMH

1(4, =2,313) u 3(4 = 5,893). OGparmas HOBBpEa TaeTsh:

)'1 ‘ Aauu. Aua6. Bawt. ]3rm6.
|
2.313!— 0828 — 0,899 — 3141 — %149
2.5731“ AL =— 1TEBli— 3757 - = 45090
2,749/ — 1,658 — 2,592 — 4210 — 6,085
2,981 — 2160 — 3,193 — 4,831 — 7.000
3,467/ <= 3,345~ =3 752" gia70"" ' 615
3:950] — ‘4608 Ll 5,,%33!* 7,905 — 9.476
4,500/ — 6,446 — 8492 — 10,051 —12,261
5,000 — 8,222 10,047 — 12,302 14875
5,500 — 10,173 —11,047|— 14,869 —15991
5,898/ —11,825 — 11,827 —17.197 — 17,130

6,300 — 18,644 —12,679 —19.705 — 18.630
| |

Bt mocabpmeit crposb Mpr mpudasmin Hadmolenie Jpyie Haln Ko-
Oaxbrowd. Bb o0mews coriacin Bhumcienifi u Ha010leHill cradoe H Xy:ke,
IBMB 10 HAIHMT (OPMYIaNT.

Ecan-osr 115 onperbrenis 2P M 2z B3AIM HAGIONCHIZ 2 W 3 mwm
1 1 2, 10 unban-o61 115 2] --22 uncna: 974,540 n 1552,390, a Jag z2z?
wiera: 3976,57 1 — 5039,60.

Xord oTH uHCIa He 0COGEHHO COTTACHBI, HO BO3BMEMD CPEJIHiS 3Ha-
YeHIA M TOrJa Haiilemsb:

2;,=1292,218 u 2£2=0,352,

a IpH TOMOIIF HXB OII])B,],'EHHGM'BZ
P =522,267; P,—=0,1326; ¢,=61,469 1 g¢,—1,534,

9TH KOI(PUIICHTE OIMBEH KH HPEKHHMb.
Tarkuwn 06pasoMs HaXOIUMD IS pucnepein kodaabra cabiyontia gop-
MYIBL BH 9JeKTPOHHOH Teopin Ipyie:

1 522,267.27  0,1326.42
desl—e _ 1 o~ T
2} -+1292,218° 72+ 0,352

. 61,469.23 1,534.23

= d=51909,318 224-0,352 "
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At popMyasl JalTh 119 A m B uncia yme Goabe Oauskig kb Abii-
CTBHTEJIHHOCTH, XOTA Bee eme Xyiurisd, wbywn manm gopyyast. Bors mpuvbpot:

5 2,313 2,749 2,981 5,000
Mo — 1007 2164 2695 ~— 9043 A
B T 501 5849 - —13.390.

Cabposareapno u 31beh 3akioYeHie BH 1W0AB3Y HANTHXD (POPMYIE.

§ 11. Aeanzo. Pazdepens Teneph HabaoJeHis Halb aucuepcieil xe-
absa, kawp Mumopa, trarws n Pybenca c¢bp 'aremons u lwobya.

Hadaopenia Munopa o0HEManTL 00JacTh 0Th 4 = 2,265 (226,*75)
10 4y = 6,3 (630.,"*0), 1. e, odaacth BHAUMBIXDL Jayuefi u yabrpadioaero-
BLIX'L; HH(pakpacHLXT MuHOPD He HAOIIOIAXD.

Beruncaaa seb 12 madawojeHiii mo cnocody HaHMEHBIIHXD KBA1PATOBD,
MBl HAULIA, YTO JAucrepcia skeabsa (craam) MomeTDh OBITH HpeicTaBleHa CIb-
JAVIOIUME (DOPMYJIAMH Cb YeTBIPHMA KOd((QHUI[IeHTaMu:

; 5,960.22 - 2,786.43
A=l i rr———e e, B=—r e y
A% 42,960 A%+ 2,960 v

Odparmasg movbpra paers cabaywoulisga pesyabrarsl: "

A | i o = i ST B = i’lsw‘.

1 } “Lgwr. <Lyag, 1 Dgmn, nas. ' 110 2_1[ (pop'

2,965  2.634 0,091 | 4,002 4959 | 1,865

2313 2,692 1,091 1,149 4,424 1,904

2,573, 2,973 1,579 4,954 5,140 2,119

2,981 3,326 2,039 6,230 5,593 2,471

3,255 . 3,513 2,487 7,089 5,706 2,719

381t 2712 3,806 8,200 7,484 3,061

1,000 3,864 1,600 9,405 9,161 3,506 .

4,500 4,054 5,065 1 10,938 11,032 4,018

5,000, 4,184 5,515 | . 12,456 13,159 1,558

5,500, 4,283 5,569 | 13,958 15,252 5,292

5,898 4,346 5610 | 15,832 17,073 5,856 3
6,300 4,401 5,408 1 16 354 18,783 6,365 .

Coraacie caaboe, ocodenHo paf A , MOITOMY MBI BBEIU UIeHDL €b A7 H
noayunan 1aa A gopuyay:

A =—0,4454-—0,12275 4:



T e AT S B St e Y N R R S LR e

Je 535709

SHaueHis A, BHUHCIEHHESA 10 aT0it (opMyrb, moMbuIeHH BD 1€CTOMD
croadoub nmpexsiaynieii TadaHIEL

Coraacie ayumie, HO Bee emie ciradoe.

Jwodonptro, ato ecan-0s Mbi pasbwin Bew 00Jacth HaOTOIeHilt ma
ABB: yabTpadioreToBy0 H BHIUMYIO, TO MOAYUHIAM-ObL 1A HepBoii (popMYIBL:

L ocan it o gt st
g 22 1-0,926 ° 225-0,926
a JIsg BTOpOfi:
R, e R L
T 224-10,1667 22410,166

Coraacie moayuaerca Ooxbe coBepmieHHOe, Kakh BAIHO H3H UHCEID
HailjlecHHbIXD a4 A u B Bp 06buxD 001aCTIAXD:

.- 2965 a1 35
e A, 0,902 1165 .18
— B k0 4317 501

VIbTpahioreToBON 1

4 4,000 4,500 5,000 5,500 5,893 6,300
S A, 480F 4864 5083 5265 57386 5,495
— Bowu, 9,160 11,221 13,313 15418 17,073 18,788

JAA BUJEMOfl 001acTH CHERTpa; IPHYEMD JAg BLIMHCIEHIS Koa(pHIICHTOBD
CIYRHIH KpaiiHid HaOmojfeHid BL Ramloil odxactu. Coriacie, Kakb BUIHO,
BECHMA YAOBIETBOPHTEILHOE.

Pascmorpuns temepb gopamyant saexrporHofi Teopiu JIpyge. Ilpuments
OTHOCHTEABHBI KO3(PHIIeHTH SIKTPONPOBOJIHOCTH Aad craim 5,0, TOTIA
moayunys C=231.90 u MK HaiizeMt u3b ThXb-Ke Tpexs HadaojieHifi cab-
Ayoutig gopmyas jag A u B:

66,120.22 0,4459. 22
e 22327,708° 228,812 °
- 31,818.23 0,0824 .23
B = =

221 327,708 12— 8,812

(opMyIEl ABHO HE COCTOATEIbHBIA.
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§ 12, lpuvbanvr Tenepb Hamu (GopMyIB KL HAOJOIEHIANT Pybenca
u Jwobya!), u PyGenca o1HOTO *) Halb CTAJBIO,

OTH HaOI0JeHiS 0GHHMAITS 00JacTh OTL Zy=4,31 10 ;=70 u
JAI0TH A19 WBEOTOPBIXT BOIHD KOJIMUCCTRA oTpaskeHHaro csbra (B5 0/0%/o
Tajalomaro), a A1d IPYTHXE IOKasaTelb HPEIOMICHIA; 110 STHMD TaHHHIMD
MBI BRIUHCIACND ROIMYECTBO #7x 10 dopMyiams § 2. Takuws 00pasonn
nMbens crbiyomiii pare 1anHEx:

4 431 450 4,86 5,00 550 589 6,00 6,44 6,50 6,71 7.0
m 2,06 2,18 243 247 261 2,72 279 306 3,07 3,12 3,20
RO 532 554 55,1 55,0 550 555 55,1 56,3 56,4 573 585

Sabeb rockrg wmeaa omperbiens HATEPIOINPOBanieMt (a Rpafimia—
SKCTPANOINPOBAHIEMD) M SHAYEHIS OTPAKATCABHON CIOCOOHOCTH R B3gTH
cperria usb Bebxt HabmojeHiii Ha3BAHHLIXNT VYCHBIX'D,

BsaBn 3a nexoxnpia HAOMIOICHIS 1ad 2, =4,31 u 2 6,71, moxy-

UHMB cabayomis gopyyas pia JUCTEPCiN CTaan Bb HadloiaeMoii o0JacTu
(BUIMMBIXD Iyueii):

i ViAo ATl 3,767.2}

Iponssoasa odparnyo H0BBPRY, HaX0THMD crbayomis pesyabrarhl:

A 84y, T A Heeh.

4,31
4,50
4,
5.00

5,39
6,00
6,44
6,50
6,71

Y Ann. d.

4,016
3,836
3,532
3,426
3,095
2,879
2,824
2,197
2,602
2.520

4,015
4,688
3,972
3,814
3,356
3,214
3,044
2,161
2,175
2,519

Physik und Chemie. Bd. 41. p. 521, (1890).
%) Id. Bd. 37, p. 265, (1889).

Bsuu _I))mw’.
11952 11,754
12,557 13,396
14,083 15,279
14,675 15,555
16,786 16,645
18,425 17.722
18,884 18,362
20,720 20,776
20,968 20,912
21,839 21,843

=

o e
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Coraacie jocrarounoe, 0co0eHHO Lid Oorbe JIMHHBIXDL BOIHD. MOKHO
ele SRCTpamoInpoBars »# u £ 1ada Z; = 7,0 u 10,0; moayuatorcs jag A u B
sHageHis: —2,417; — 1,775 jaa 4 u — 23,04 ¥ — 35,18 119 B.

Hawrm dopuyast jpaors: — 2,963; — 1,623 1 — 23,26; -— 35,20,

MoxHO IOXYUMTH elle CpPaBHEHie OTPaKaTEIbHON CIIOCOOHOCTH 11
HEPpaKPacHBIXb BOAHDL. Taxs 114 HesakaxeHuoii crain Pybemes u Iarens
HAlLIH, 4TO [

% 8,0 12,0 15,0

R0/6 58,0 67,8 71,9 1),

Boruncaas pag stuxs Boaws A u B no Hamums GopMyIaMs, a 3aTbub
onpexbiaga mo HuUME [, Halitemws 1adg Hero smaueHis: 59.9; 65,7; 68,7. la-
#e Jag 4, — 20,0 eme umbens R = 72,3%, a mHaOawjienie Jaers 76,7%/.

Ecau-6st Boramcanan gopuyry 111 A ¢b wieHons k22, TO HaULIH-GbL,
IPHCOCIHHEBD Kb KpailHiEMD HAOIOIEHIiAMWD elle HadIojleHie 114 A, = 5,0:

. - 2,465.22
=—3,01¢ 0,0694 . 42— —— |
olo QRO L Lo

CpasHeHie pesyIbTaTORD BHIUHCIEHI 0 Hadx0Iemiil 1a10-0bl cabayoniee:

i, 4,31 450 4,8 5,00 550 589 6,00 644 650 6,71
— Ay, 4,009 3,934 3,770 3,699 3,411 3,153 3,075 2,740 2,693 2.,519.

ITH 3HAUEHId A eme OIMKe Kb HAOMOIEHHLIMD.

Boodme nago crazarp, uto HaldaiogeHis Py6enca u Tarema, a Tamke
Py6enca oxnoro miu ¢ Jodya aydme yiIaisiBaloTcd BTH HANIM (OPMYJEL,
ubMbs HaOawieHia Musopa; NMpPUYHHA HTOTO JIEKHTH, BEPOATHO, BB OGoablieii
TOYHOCTH HaOI01eHifi HepBbIXh YYCHBIXD.

§ 13. Mwos. Hadaopenia Munopa 00HUMAHOTE 001acTh 0TS 4 =2,313
10 A; ==6,300. IIpuuaBt BO BHHUMaHie BCIO COBORYHHOCTh HaOXWIeHIiil, moay-
UMD II0 CIIOCO0Y HAMMEHBLIINX'h EBA1paToBb cabpyioutis GopMyIsl Tid Ipe-
CTaBIeHid aucnepcim Mbau:

{,287.22 0,6746.23

e e B e 1
- lvie o T EEL 27 —3,618 L

ecau orpaEmumMcs npocrbimeii gopyofi axa A4, ecau-ke OpEMeMb BbL pa-
CUeTH WICHD kA7, TO LHOJYUHMD:

1,1996.22
A =4,354--10,2819. 2 (2)

1 T 2¥ 3618

Y Hap apyraxs Hadxojeniit 70,8%/.
Y O/
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Borp pesyasrarit odpatHoil moBbpru:

4 mo1-it (poj};‘).wulno 2-it (polf "8 v~ Bowa. — Buas.
2,313 —3,563 0,659 0,191 | 4,820 4,039
2,578 0,025 —0,042 0,054 | 3,898 3,979
2,749 1,255 —0,122 0,033 3,588 3,766
2,981 2248 —0,026 0,157 3,392 3,313
3,467 3,346 0,055 0,733 3,346 3,469
3,950 3,898 1407 1,732 | 3,469 4,136
4,500 4,260 2616 3,339 | 3,696 1,861
5000 . 4467 3,997 4275 '  3.944 5,141
5350 . -4,572 4,889 41721 4.131 4,570
5500 4,610 5,337 4,192 4,214 3,984
5,730 4,666 6,115 5471 | 4,356 3,161
5893 4,694 6,576 6,536 | 4,448 3,245
6,300 - 4,762 -~ 7,946 8756 | 4.676 3,385

Coraacie, ocoGenHO 114 yabTpadioaeroBoii wactu, caadoe.
Ecan Borumcanys ¢opuyasl saexTponnoil Teopin Jpyze, To Berpbruves
¢b TEMB-Ke 00CTOATETBCTBOMD, Kakbh M BB cayuab meabsa.

§ 14. llpunvbuaa ,srexTponHbia® GopMyasl kb MBIm H pykoBoAACH
rpaguroii B 1o padmogerians MHHOpA, MOKHO AYMATh, UTO MEERIY 4,= 4,5
U 4y =5.803 wbTH CHIBHATO ILOTIONIEHIA, II0ATOMY MOAYUHMB cabiaymouris
(opmyasl 1ag odractu (4,5 — 5,893):

2,580.212 0,941 .l;"
— 1 — e —ts — = — )
4 AF—5 188 41,967 —1F
0,8746.23 0,0991 .23
e b 47
l]"“’—f),138 : 41,95‘2———2;"

Cpasuenie ¢b HadawjieniaMu MuHOpPA IACTD:

21 — Agpiu. — Apas. — Botai. « — Buas:
4,50 8335 -3.389 4,858 4,861
500 3635 4275 4,773 . 5141
535 4,165 4,172 4,591 4,570
550 5,346 4,192 385 3,984
5,75 5554 5,471 3,837 3,161
5,8 6,553 3,241
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Ouens MO®ETDH OBITH, UTO CYNIECTBYOTH 00JACTH IOTIOUICHIS H BHYTDH
9THXD Tpexbross 4, , Hanpuwbps, bposrHo, BOausH 2, =5,0 H A, =55,
HO Beabiersie GOIBIIOTO MHTEpPBAJa BH HAOAWICHIAXH OHM He 0OGHADYKH-
BalTes rpaduroit R. :

CpaBHeHie HTHXD Pe3YIbTAaTOBD C'h Pe3YAbTATAMH 1O ADPYTHMD (POpPMY-
JaMb [(1) u (2)], kKakb OYATO TOBOPHTH BL HOJB3Y IIEPBHIXD.

§ 15. 3oa0mo. Jas somora mnwbews Goapmiofi paxs madxogeniii Py-
Oemca n I'arema !). Ilpumens 3a ocHOBHBIA kpafimis mabmogemia: 4, = 6,5
i 4 = 25,0, crbjosareibno, uvbeMs 1510 TIABHEIMDG 00pasoMs ¢h HHPpa-
KpacHoil o0aacThio cuekrpa. Jad sTHXD 3HAUEHill BHUHCIHME:

A==—_1283 g -~279,2, B=t-=23792 U »=8551.

Cb sTuME JaHHBIMH HAXOANMT 1if THCIEDCIH 3010Ta BH PascMaTpH-
Baemoii obaactu cabiyomtia Qopyy.asr:

615,01.22 6,0012.23

A=5080— ., P oL
2%+ 636,34 22463634

Odparnag nopbpra gaers:

'11 e Aebm. el Hao. ‘ = BBbl,ll. = Bnaa.
6.5 12,65 12,82 2,791 2,192
7,0 1 8.3 17,08 3,454 3,139
8,0 30,58 26,94 5,045 3,841
10,0 51,91 47,20 9,372 9,250
12.0 87,88 78,10 15,280 12,390
15,0 13504 126,70 27,04 22,370
20,0 211,74 233,00 53,27 62,830
0 279911 9799 85,48 85,510

3ubeb Ml ompexbaginm n 1o HalileHHEIML U3H OUNTA Nx==g H R,
noab3ydach gopmyuaoii (§ 2):

n=q—Vg—g*—1,
r1b
1+R

1—R-

1) Ann. d. Physik. Bd. 1, p. 8373 (1900). Bd. 8, p. 17 u p. 447 (1902), Bd. 11,
p. 881 (1903).



Xora paa R MB Opaim cpejEee musb PasInIHLIXD onpepbaeniii Py-
Oenca m I'arema, HO Beerakn u Mazad morpburaocTs BL R BH3HIBaers
0uenb 60IBIYI BB ¢, a, cibioBaresno, m BH n: abiicTBATEIBHO, 0003HA-
unMe norpburnocts 8% R uepest AR, a Bb q uepesn Aq, HAfiiews:

2R

dq

UroGpt sicnbe BHIBTH cTENEHD NPHAOKUMOCTH HAITHXD IPOCTHIXD
GopMyrs KB 3010TY, MBI BHIMHCININ TOCTOSHHEBS 13D 3HATCHI Xag 4;=6,5
20, a Tak®ke 119 2, =7,0 1 25 W HANLI:

d;=12220; P=1000,80; Q=12,320 'n 2*=— 1169.10
JIA mepBoit KoMOHHALIE |
4,=22,48;, P=691,50; Q=17,840 m 2= 807,60

Axg BTOpPOfl. Paswuupl 81 Buiy sambuennaro Beime monsTHL KCIm-650 Bas-
11 33 KpaitHia Habmogenia 111 4, —6,0 u 4, — 25,0, TO HalLIN-OBL:

=27.21; P=>577,35; Q=26,142 u 2>— 550,05

Ecan Bo3pMeME cpeiHis usbh 5THXD U IIePBHIXD (00JacTh 6,5 — 25,0),
TO HOAYYUMD TSI 3010Ta: :

s 596,18.22 . 6,521.43
e L L 03 o 221-598,20°
OGparsas mosbpra 1aers:
l] e Aebm. == HAQ. Sy Be'bm, e I;H(MT.
6,0 7,69 8,32 2,238 2,264
6,5 13,22 12,65 2,818 2,192
7,0 19,07 16,91 3,483 3,139
8,0 31,64 2672 5,080 3,841
100 5958  47.35 9,407 9,250
12,0 9003 7783 15,285 12,390
15,0 - 137,53 127,73 26,898 22,370
20,0 213,69 232,90 52,524 62,830
26,0 = 27945 297979 83,640 85,510
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Ha croapko mocabamas gopmyra gaers pesyibTaTsl Oauskie kb rbii-
CTBHTEIbHOCTH, BHIHO eme H3b cabiayomaro mpumbpa. Boramciuss 4 u B
g 2y = 30,0 (1. e. 3™,0), HOXYUHMD: =-—33291 # B=—117,91,
a 0TCIIa HaiileMb:

n=3,183 u mnx=18,52.

JrcTpanoanposaie madaoneniii Pyoenca m Tarema jpaern nx=—18,40.

A ecam BBHIYHCIAMD OTPakATEIBHYI0 CIIOCOOHOCTH JAS HTOfl BOAHLI, TO
rafitens: R =96,50/o, a mpaMeia madxojfenis Pyoemca m Tarena ') gaan:
96,70/o.

Mbr pascmorpban uHppakpacHyl 001acTh JAHCHEPCil 3010Ta, UTO-kKe
RacaeTcs BUAMMON WIH yabTpadiorzerosoii, To 3rbesr n3bs mabaogenifi Py-
OeHca n I'areHa Heab3d BBIBECTH 3HAUCHIA 7, TaKh Kakb OHH HOAYYAIOTCS
KOMILICKCHBIMH.

§ 16. Pascumarpupas EpUBYI HPO3PAUHOCTH 30I0Ta 10 HAOIIOICHIIMD
larena u PyGemca (An. d. Ph. Bd. 8, p. 450) mmm rtadammy 4 (p. 447)
MOKHO TIPHIAOKATH GOpPMYyARl § 7, pasdus®s Beh madaozemiaz Ha o6aacTi
0Th 4 = 4,5 10 8,0, sarbyp orp 10 10 20. Toxyuaesms L nepBoii 061acTH
(4,5—8,0):

0,2902.42 20.,595.22
A=1—e
18,232—27 110,876 — 22
0,1086.43 0,3267.42
B— ol = ;
18,232-—22 110,876 — 22
ITobpra 1aers cabiyonlisa pesyIbTarh:
= B 1 e
£ —A(ib(ll. s IIHHJ, } == Bsbm‘ e BH(IJ.
4.5 0,692 0,692 5,229 9,249
50 - =8924+ 2814(7)| 2,482 5,022(?)
55. - 5807 = 5.045 2,178 2,260
0. Bald . BaTy 92,263 9.964
6.5 11,168 12.650 2.549 2,943
7,0 14,847 16,910 3,022 3,172
8,0 26,710 26,720 4,783 4,783

') Amn. d. Physik. Bd. 11, p. 881 (1903).



Ecau-6s1 onpexbamin R u cpaBHmin-6s cn HEIOCPeICTBCHHBIMH Ha-
oxogeriavu Tarena u Pybenca, To moayumin-on cabayomyo Tadamiy:

5 &2 90 - 88 60 B w0 .m0 . (Oh1)
Bowu. 34,87 64,93 78,78 85,05 88,53 90,79 93,65 - 9/
Ruas. 34,95 47,15 74,35 850 889 91,9 93,65.

Ompenbaenie R, a ranke A n B nas 4, = 5,0 101:KHO OBITH OMIHOOTHO,
100 BLIYHCICHI® g = nx Taersh COBEDIIIEHHO COBIIAJAIONLIE PE3YIbTAThI, KaKh
BHIHO M3 HPUBOAHMBIXTG UHCEND IIA TaKOA-&Ke IIHHH BOJIHD:

nx evtw. 1,927 2,075 2,487 2,912 3.363 3,873 5,189

nx nad. 1,93 2,07 2,32 291 3,58 415 =D, 170,

Hpexeiaymas gopmyra gaers a1 i, = 4,2 minimum IPO3PAYHOCTH
(maximum &), 9r0 BHAHO H3L Ipadukm.

Jdua odxactn 10—20 moaygaens:

0,566.22 923,31.22
A =1— < == > 9 3
22—199,67 1986,67 — 42
0,0259. 23 12,818.23

B= 007 — 1986,67 — 42 °

OGparaptii pascuers Iacrs:

ll R Aewt. e Auad . Bsu-;. _— Bmté‘.
10 47,372 47,35 7,254 7,050
12° 69,689 77,83 | 12,824 12,39
18198 12y o1 ive P
20 232,90 232,90 | 65,66 63,60

|

Ecin-0n momexaan mpegeraButh 01HOI (opmyroii Bew oGracth Hab-
TojeHil  (4,5—25,0), ToO 3T0 0Ka3aI0CH-OK He BO3MOKHBIMG, MO0 IIPH
4 =18,5 JOIEKHO CYINECTBOBATH CHIBHOE MOTIONIeHie.

Ipn 5tuxp BRUNCIEHIAXT 7% M0 A u B MH I0Ib30BAINCH ¢op-
My.TaMu:

s i
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nX—% = :
2%

J6rE0 HAXOIHMBIXD M3 MOJOMKEHIil:

n cabioBaTeabHo,

n2(1l—=%)=4; 2n’x=—RB.

§ 17. Haamuna. Jag mratunsl Habmojgenis Pyoenmca s T'arema Haxs
R u g=mx Jal0OTh BO3MOKHOCTH BBHIMHCINTE 7 BDH o0xactH 24, = 6,5
10 4, =120, 1. e. ors 0,65 mo 1,Y2. Jig oT0ofi 00IACTH IOXYYAIOTCSH
(opyyInL:

ll = Ae’bm 3553 A?mﬁ. ‘ BT Bs’bm BuaJ

6,5 10,58 10,57 1 928,19 928,19

%0 - 1817 12 3128 31,76

B0 1762 " 1306 40,55 49,44

100 24,15 23,75 | 57,46 55,07

12,0 2846 28,45 | 74,35 74,35
E 50 954  — | 99,30 s
‘ 20,0 36,13 e ' 139,84 -
25,0 37,92 REs ’ 142,56 —

Ilpn momomu BHYHCICHHBIXD A n B paga 4, =15; 20 u 25 HaXo0-
IAMD % W hx, a Takb Kakb OocabiHee MOKHO HSKCTPAINOIHDOBATH H3D
Habawjeniii Pyoenca u I'arema, To uMbeMD el BO3MOKHOCTH CPaBHHTH
HAIIH PascueThl ¢b ONBITOME. Mmbews 114 NIpHBEIEHHHIXD TPEXD BOIHD:

B, nx 828  9H) 963
Hal me 8,938 - 11,1013 0.
TouHO TAK&ke MOKHO CPABHHTH # . BBIYHCICHHOE II0 HAIIML (HOpMY-
JaMbh ¢ HaifileHHBIMB skcTpanoisnieii Hadiojieniii Pyoenca u 'arema. Ilo-
Iy4aeMb:

dkcrpan. =n 6,18 8,11 10,14.

ITH UHCIA TOBOPATH CaMH 3a Cedd.

";' Beupca. » 6,00 9,26 9,32
I
i
\
{
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§ 18. Ipuvbuas kb miatueb wamu DACKTPOHHBIS (DOPMYIH, Hafiremsb:

25,103.22 = 0,249.2°

2
A1 S THiloaaee ot
AF1+4870  2*—140,32°

9,299.23 - 0,024,238
22+ 4870 22 —140,32°
IPHYeN'd JId BBHIYHCICHIS HOCTOﬁHHLI\b cayskuan Hadxozenis Larema u Py-
OeHca aIa 4, =6,5; 2, =80 u Ay=12.0.
Juasa oGparnoifi NOBBPEN BRUMCIHNE nx — g g A==T7 81 10

IToxyyaens paa 2, 7 10
1% BOHIYUCICHHOE 4,80 6,33
nz HaOJIWJICHHOe 4,81 6.4,

Laa razpubiinedi nopkprn IRCTPANOINPYeMD nx Jad 2,—15; 20 un 25,
Haiizews:

Itz BBIYHCICHHOe 8,24 9,70 10,84

nz nadmojenHoe 8,93 11,10 13,00,

CabroBatexpno u skcTpamoismis 1aers eIe PesyIAbTATH 10CTATOMHO
YIOBIETBOPHTEAbHBIE,

Boxbe yiosaersopureisusie pesyaprarst HOXYYalTCS IPH BHYHCICHIN
g =nz paa O6orbe KOpPOTKHXH BOIHD. g

Tars paa
4 =826 3,85 45 2 6.0
BHIYHCICHHOG #mx=2,23 2,69 3,175 3,53 3,03
HaOdOJIeHHOE M% = ¢ 2,163,071~ 359416

Takmrs o6pasows dopmyaa, BeuECIewHAS HaMu JId  IIQTHHLI, MO-
&KeTL 00HHMATH 00JaCTh Aucnepcin o1s 4; = 3,26 10 2, = 20 mam Jaxe 25.

§ 19. Cepeopo. Bospuens cmautaia Ha0x01enia PyGenca u Tarena Bb
obracrn 0,42 —1,"5, Hwbews PATL 3HAUCHIE nx w R, 1m0 Koropsnrs
BBIMHCIHMTE 72 : HaXOIUM'b:

A 42 45 50 55 60 65 7,0 80 10,0 12,0 15,0
nxz 2,81 2,59 3,21 3,78 4,20 4,77 5,52 6,21 80 103 12.4
B 86.8 90,6 91,6 92,6 92,8 95,9 96,2 96,6 97,3 97,7 97.9
w022 0,20 0,25 0,30 0,35 0,25 0,30 0,34 0,45 0,63 0,82,
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Bagps 3a ocHoBamie Habmojemia 114 2, = 4,2} 6,0 1

torl = poay=

qwh A8 gEcnepein cepedpa Bh 00racTH 4,2 — 15,0 (0,42 —1,%5), BB

001acTH BHIEMOf M HMH(pakpacHoil, cabryomid (pOpMY.IBL:

12,765. 4

A == 6._—110 e 07433 ;.lz *ﬁm »
L IV

2,981 .48

s = ZI 145,07

O0parHasd I0BBPRA J1aeTh:

A 2 F Aubm. o Auaﬁ. o B«;hm. e =2 Bﬂao’.
i7.: 5991 5,288 1,016 1.016
4,5 7052 6,668 | 1,230 1,036
50 10,271 10,240 i.6800% . £805
55 ' 13,848 14,200 2.167 2,268
BB 1.5 15920 2,661 2,940
6,5 22,008 22,690 397 92,385
7,0 26,769 30,380 3.943 3.819
8,0 87,236 38,440 | 5,464 4,222
{00 §2,701 63970 | 9316 7,680
12,0 94,261 105,690 | 13.340 12,980
15.0 153,084 153,090 | 20,350 90,340

!

Coraacie gocrarounoe. Jis gaipmbiimmaro cpaBHeHid ompexbruMb An B

maa 2, = 20,0, Hafifennaro PyOGencoNt H Tarenons. Hailiems:

A=-—9818;" " " B=-—8275,
a 110 HaOJOJeHIo:
A="=9321; — — 33,02

Ecxn-0s oTcoa Onperbiman » H %, TO HAULIH-OBI:

w=0,974; ne—16.81,

a PyGencs n T'arenn HauuiM H3b OIBITA:

n=1,140: Hx=— 5. 90.
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Odxactp ors =45 10 A= 15,0 MOKHO Takke IpelcTaBHTH cab-
AYOUIMME TPOCTHIMH (DOPMYIaAMH:

e SR
’ 12 1462,22°
5 4,141.23

= a0 > 0"
A7+ 462,22

Cpasmenie BoiuncIeniii u Habmojeniii 1aeTs:

ll Ty As-bm. s Anaﬁ. s Aebm. l _Aebm. — A4 HAG, —Aabm.
: | -
4,5 5,662 5,657 i 1.7 e g .
50 10,846 8362 — | 1,062 - 0,976 —
5,5 15,7110 10,945 — | 1,399 1,166 —
6,0 24,828 15,641 — | 2063 1,607 —
6,5 27,240 22,69 22,70 f 2,254 2,385 2,385
7,0 3348 30,38 20,621 -2.279 3.312 2,931
8,0 46,803 38,44 43,95 | 4,029 4,223 4,224
10,0 75,888 63,770 74,80 1 7,368 7,680 7,621
12,0 106,680 105.690 106,67 | 11,804 12,978 12,045
|

150 153,10 153,09 153,04' 20,387 20,336 20,332

Corxacie n1a B snaunteinrmo ooapme, ubMb 118 A, Kakb 970 H cIb-
I0BAIO OKHIATD.

Ecau-651 o6r1acts cpysmim, Basin-omr HanmpuMBps ote 2, = 6.5 J10
4 =150, To 11s B IOTYYHAH-OBI enle Goablee coriacie, ecan-0b B3sIu:
474,00, 47
45587198 °
3,595.42
22--371,83"

A= 25615 —

i

Pesyabrarsr nosbmenst 8o 4 u 7 CTOIONAXD Npegsayuiefi TadIuims.
§ 20. Ilepeiizems Teneps kb Habaogenians Munopa v), BL odracru Bi-
JEMOI yacTH cuerTpa (4, = 3,95 10 2, =6,30). Moxyunys cabayomisa dopyy.an:
86,912,22
22-1 113,417 °
0,9840.2}
i:4-113,417 "

A=06,880 —

B= —

A Ee o Bl



e A .

Sambrann, uro sybeh KoapuumienTs A, = 6,889 Gai30Kb KD HafileH-
5 ‘ 4 Sl aa s
HOMY BB 1mepBoil gopuyrb: 4 = 6,440, a wacrroe L 0,7663, 0au3K0

Kb Roa(puienty k= 0,7435 roii-we Qopmyisr (§ 19).
Boruncienia 4 1 B JalTh:

2 T Aebm. =4 Had. s ]))ﬂbﬂt. ZaTp BH(LJ.
3,956 8,621 3,620 0,470 0,470
4,50 6,584 5,657 0,671 0,782
5,00 8,805 8,362 0.889 0,979
5,90 11,411 10,945 1,140 1,166
2893 13 485 13,204 1.359 1,288
6,30 15,641 15641 -4 “1.607 1.607

Coraacie nocraroynoe. Ecau-0n 3a KpaiiHig HadIoZeHis B3aIm HAOIO-
JeHid Jad 2, ==3,950 H 2;, =15,893, T0 HOXYUHIH-OBL:

A,= 1,828, P=66,320, Q=0,6892 u 22 =174,775,
OJHBRIA Kb HPERHAMD 3HAUCHISME.
! Ecan Bospmems Goapmyio odiacte, HampuMBpn orn 4, = 3,29 10
Ap=5,803, T0 MOIyUHND 10 CHOCOOY HAUMEHBIIMXD KBAJIPATOBD:

- e T
A=4.037—0.5476 R~ )%5#0,4025 -
0,1752.43
i 12-1-0,4022°
CpasHerie gaers cabiyomee:
;-I — avi. A Hado. o stblll. s Bou.
3,290 0,472 0,046 | 0,566 0,581
i 3,820 0,580 0,358 | 0,561 0,525
| 3,360 U, 725 0,609 0,569 0,420
3.460 1,096 1157 0,587 0,481
3.611 1.576 2.064 0,614 0,583
3,950 3.073 3,620 0,675 0,470
£,500 5,609 5,657 0. 7%5 0,782
» ,000 8,205 8362 | 0,862 0,979
3,590 10,863 10,945 0,951 1,166
5,893 13287 13.204 1,069 1,288
6,300 16,231 15,641 1,093 1,607




Berbaersie saxoctu 22 wommo Oparh HPHOINKEHHBIA PopMYIEL:
A:5,508—0,5~176.2f, =~O,1752./‘.13.

R nadmogeniavs Munopa MB IpHCOexHHENIN ene 01HO HadXojJcHie
Apyie mis A, — 6.3.
Coraacie mocrarotmoe.

§ 21. Upuvbuenie srexTpommsixs (popyyan® kb cepedpy momers
OnTh crbaano ArA o6racTH Mem1y ABYMA 10J0cCAaMH norxomenia. Hadxoge-
Hig Pybenca u T'arema Hash IpospavHOCTHI0 METALIOBE I0KAa3KBAT, UTO
AaA cepedpa NOTIONIEHiE JAGKHTL 32 JAMHOR BOIHLL 2, =3.,26 B obGractn
yabrpagiozerosofi. Iloatomy Bocnmoasayemes HaOrogenimym  Mumopa BY
obractu 3,26 — 5.5 !). Toayunyr cabayomia gopmy.sr:

33,883.22 0,627. 22
P B ATl O PR i . 50
114,142 —27 7 779438
- 0,5185.23  0,01387.23

114,142 — 2% — 2 "9 438"

CpaBnenie ¢» madroeHigMy Muropa paers cabayomee:

l[ T Aewa. = AHaJ, = Bsbm. iz BHaJ.
3,26 —0,323 —0,295 | 0,586 0,584
3,28 —0,081 -—0,169 | 0,547 0,547
T 0108 0,046 | 0,526 0,581
3,32 0,433 0,338 | 0505 0,525
3,36 0,803 0,609 | 0,475 0,420
3,46 1,484 1,187 - D438 0,481
3,61 2,232 2,064 | 0,422 0,583
3,95 3,569 3,620 | 0,463 0,470
4,50 5719 5,657 | 0,620 0,782
5,00 7,998 8,362 | 0,838 0,979

J
550 10,761 10,945 | 1,139 1,166
5,803 13,383 13,204 | 1448 1,288

') Crporo rosops, madmozemis I'arema u Pybenca pawrs o6racts ors 3,21 xo 7,0.
Anmn. d. Ph. 8, p. 446. (1902).




— 31 —

Boruncasa maGmogenia Tpyze xua 2, = 6,3, Haiitems:

A=-—16.651 BM. — 15,641 u B=—12856 BM. — 1,607.

Habawogenis Tarenma n Pybenca aag obaacti 6,0 — 15, 0 1amTn cab-
AYIOIA (PopMy.IbL:

2,458.22

1‘1 AT S e T —[— o p ¥
4595,64 — 22 ' 22—-20,06
23,460.43 0,1347.2}
B = ,7,__7,,,_
4595,64 — A7 22— 20,06
CpaBuenie jpaern cabiyomie Pe3yIbTaThHI:
;“l e 1461)1'!. AH((U BGLHI _BH(U)
6017498 17,517 ., .. 2,936 2,940
6,0 22,606 22,690 3,082 2,385
7,0 27,658 30,380 3,367 3,312
8,0 38,418 . 38,449 4,220 4,223
10,0.. .63,664: 63,770 6.903 7,680
12,0° 94,652 105,690 | 10,984 12,980
15,0 153,072 153,088 | 20,333 20,336

Ecan Bocmoassyemcs HaOmoleHiamn arena u Pyoenca »1 odracru

3,26 — 5,5, 10 moxyumws 1);
1,897 63,513.42
A= 1——f—g ——
—6,12  139,56—2a2’
0,0292.43 1,354.43
o fsegi) 13048 56—
IUpHYENMT 3a OCHOBHBIA HAOIOICHIS B3I 1) 2, =23,26, nx=0,449,

\ B 7n=0,661, 2) 2, =42 u 3) 1, =55.

1) Ipunaes 2a OTPAKATEABHYI0 CHOCOOHOCTh AI Ay =3,

26 cpexmee mss ompexhie-
Hiit n, a mienno 0,661, Torza A=10,2 94,

235 un I)—ﬁ~U




CpasHenie 1aers:

il e -Aewa. T AH(J(T. l = Bew&. = BHaJ.

—_——
3,26 —0,234 —0,235 0,588 - 0,594
3,38 0,573 0,673 0,621 0,444
3,57 1,730 1,600 0,687 0,499
3,85 3,314 3,121 0,811 0,769
4,20 5,284 5988 1,011 1,016
4,50 7,061 6,668 1.223 1,036
5,00  10.347 10,240 1.668 1,605
550 14,197 14,200 2,263 2,968
6.00 18,793 17.520 3,035 2,940

111 KopoTREXD Boaws coriacie MeHbliee, IEMDL LI JIHHHBIXT; npH-
THHA BL Matoii TounHoctH ompenbienis R.

§ 22. OGospheas IPEABIIYILee, MOKHO YTBEDEIATH, UTO H npH Ha-
CTOAMENS, HENOAHOMD, BHAHIH JHCHEPCIH MeTAIIOBT (opmyasr  mamei
TeOPIH BL camoli I1pocroii (bopyb BE gocrarounoii cremenm YIOBIECTBOPSIOTE
Ha0I0 e Hi AN, Jaapnbiimig HAOJI0 e HiT TaIyTh 6e3b coMubHIA emre 60.1b-
lIIe IaHHBIX'D 11T MOATBeDKICHIA IIPelIaraeMexs Bopyyrs.

B sakiouenie 10mmm0 IpHCOCIHHUTE  cabiyomee. Hacrosmaa pa-
00Ta Oblia yike 3akOHYEHA, Kags oaBuaach cratba Jpyre (Ann. d. Ph.
Bd. 14, p. 936), B3 KOTOPOIf OHD moayuaers HBROTOpIE  BHIBOABI H3h
CBOGH ,3.1eKTPOHHOI Teopin* METALI0BE; MeK1y THML Kakn mobpra ero
(popyyrD, Rakh mokazaHo MHOI BBIIG, TPUBOXHTH Kb OTPHUATEIBHOMY pe-
SYIBTaTy BL HBROTOPHIXT CAYUAAXD; 9TO 0GCTOATEIBCTRO HOJAPLIBACTh 3Ha-
YeHIC IOAYYeHHEIXD Ipyle BHBOIOBT.




luomepeHLianbHbig ypaBHeHia mepBaro mo-
DAJKa, UMBIOIIA JaHHbI MHTErPaibH b MHO-
KHUTENb ®aKTOPIaNbHOM dOPMB.

B. II. Epuaxosa.

1. Mpeaucnosie.

By XXIV rowb Maremarnyeciaro COopumka mowbumens MeMYyaps
A. H. Roprura moas saraasiens: Haviekanic o mumoscumennis dudichepen-
Wiaabivcs ypagientic nepsaw nopadra 1), Bn s memyaphs Roprums ph-
HIAeTh cabiyomyn 3ajgauy: y

Br puddepenniaasnons ypapeniu:

Mox -—F Z\Td'g/ =1

M w N cyrp nbasia 01H0pOIHBLE (YHKIIH OTHOCHTEABHO Y. Tpedyercd HaliTn
caMoe 00uIee BBIPAKEHIe »THXT QYHELI 101D VCIOBIeME, 4TOOBL pue-
PEHI[IaIbHOR ypaBHeHie HMBI0 JaHHBIT HATCIPAIBHBI MHOKUTEID:

(Y it ) P 8 )22 s - Fom

Muorie waremartukn upoGoBaim phmaTh 9Ty 3ajauy PAHBIE, HO Hi-
(Z.I'IEILOB‘(lJH TOJBRO UaCTHBIE CIyYal. HOpEHHy YAIaJ@oCh IIORa3aTbhb, 4YTO ILOJ-
HOoe pblieHie sa7awnm BCEIa MOEETD OHTH HAMICHO BB ROHeuHoll (hopark
1P IIOMOIILIT OHPt‘»;I’iSfIQHHHX'B HHTErpaIoBh. CBBpX'L TOTO I’LOp]iHH'L YREasalb
Th ciayuam, xorja pbuenie 3azaunm  He COJEPEUT HU  OHperbreHHrXT
HHTErPAJIOBh, HI KBAIDATyph. Besrili corracures ¢t rhwn, uto srorsn pe-
3YIbTaTh OTPOMHON pamuocrtd. OpHako nacabjpoBanie Kopiuma CInIEOMD
ATHEHO (220 CTPammIL) I lepeloaHeHo Maccoo (opmyas. § ysbpemsn, uro

') Jrorn Memyaps ®b 1902 Togy msgams Ha panmysckoms asmkh oTrhismof Opo-
mopoit moxs sarzasiens: ,Etudes des multiplicateurs des dquations différentielles du pre-
mier ordre®. St. Pétersbourg.

3
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HEMHOTIE 13D MATeMATHEOBDL UPOTTYTL OTOTDL MeMyaph, W ITBHEEI pesyib-
1arh Roprmna Mokers mcuesnyTs Gescabino. Ho s 3HAKOMT ¢b IpemHMMI
wscablosanimin Roprnea n smao, uro Beh ero padorst mywbiors Bhcoxkif
uETepech. Borh movemy 4 ymorpeGmibs Beb yemais, uTOGH MOSHAKOMUTHC
I Cb HACTOAIINMDE MeMyapoMb. Bb pesyiasrarh okasaloch, UT0 Bee HaCab-
Aosaie NODRHHA MOKHO HBI0EKHTH BL 0UCHD KPATEON W SCHOM (pops.

Roprnuy, sambuaers, uro pburemiec sajaum mpusoruTes ®h HHTETPIH-
POBAHI0 TAROH CHCTEMB IHHEHHBIXD TH((EPEHIIAILHBINE ypaBHeHIl, BD
ROTOPOIl wncxo HemsBBeTHBIXG (yHENif Gorbe wmcia ypasmewmift, Mommo im
3T STOM CHCTEMBI IIPH NOMONIH ireCpamdeckuxh omepanii u mddepenti-
poBaHiil BobaTh onperbiennyn cucreny JuphepennialbEEIXs  ypaBHeHil,
BL KOTOPOH YHCIO HeH3BLCTHBIXD® (YHRNIH PaBHAIOCH OB YHCIY YpPABHCHI?
Hepsaa raasa memyapa Koprmma cogepwurs phiemie sroro Borpoca. Oco-
OCHHO MHOTO XIOIOTH JocTapuit KopEHEY ToTT cayuafi, Korga cyma ro-
EA3aTel1ell HMHTerpaIbHAT0 MHOKHTEIS —IBI0e OTPHUATEIBPHOE UHCI0. BTO
u3Cab1oBamie MOKHO GILIBHO YUPOCTHTH, GCTH IPEIBAPATEALHO JOEAZATD 1Bh
00WLig 0YeHb upocThA TeopeMil. Ilepsag H3D HTHXD TeopeMs (§ 3) IoRa-
AMIBAGTD, YTO JAHAYI0 3ajauy MOKHO 3aMBHHTL IDPYrow. BL koTopoii mbro-
TOpHE IIOEA3ATCNI MHTETPATHHAr0 MHOKHTEIS VBEIMUEHH Ha WhIble wmcia,
Bropas reopeya (§ 5) morasmBaern, uTo camoe oGmee phurenie sazaun
COJZCPERHTD NPOMSBOABEYD (YHEI0 H KOHEUHOE WHCIO MPOU3BOABHBIXT 110~
CTOSHHBIXD. Ilocab aTHXT TEOPEMD CTAHOBATCS HEBVMHSIME BCH CIOKHLLI
(popuyasl 1ePBOT TiaBEL Memyapa KopgmEa. Bh 0cTalbENIXD IBYXDH TIaBaxs
Ropruss mokashiBaers, Kakuwnh 00pasomb LoaHoe phumemie sazaun HpuBo-
AuTes Kb ONPeBIeHHBINT HHTerpaxamn. Maccy Ipeodpasosamiii HYAKHO BHI-
HOIHNTH, YT00H BD PesyibTarh moayuminch HETerpaibl, mvbomie komeumoe
snavenie. Mewiy thun Beb sTH mpeoGpasoBamia OUEHH IPOCTO BLITERATH
U3 BHEULEYHOMAHYTLIXD TEOPEMD. '

Cybo aymars, 4ro Mub yIa10ch H310:KHTH IWHHEBE pesyrsTarst A. H. :
| Roprnsa b npocroit u gcmoft Gopub. Harboces, uto ®BL Takoi popyh
pbmenie sataun Ropruma safivers ButHOEe Mbero BL Eypcaxt aufdepen-
NIAIbHBIXD YpaBHEHIf.

.

2. TocTaHoBKA 334344 W OCHOBHAA Teopema.

I Hyers M u N oswauawrs wbroropsia whisa agreGpanueckis (YHEII

i NEPeMBHHATO y: KOd((HI[IEHTH Y STHXD MHOTOWICHOBTL CYTh (DYHEIUI mepe-

'. wbuHaro x. Ilpeners mamero wuscrbloBamia 3akIOUAeTCS BB phurenin )
'w 3

: cabiyontefi sajavm: '

Tpedyemen naiimu camoe otwee swpaxcenie oan M u N nods Yeao-
? giens, wmobvt dudbhepenyiaavioe ypasuenie

Moz - Noy — 0 (1)

e SRR R



UMIBAO HN)Hé’Pp(tﬂbH-b(it!/ MHOMNCUINCAD

k= (y % H})al (3/ 5 Bl N’-_)')aﬁ % (!/ -—Ztn)an # (2)
31bch MOKABATEIN &, Gy, ... ,¢ CYTh YHCIA TOCTOAHHBIA, U, Uy, ... , U,
» cyTh (YHENiM HepeMbHHATO 2.

Jag srofi wham, wakn usBBCTHO, TOMKHO YIO0BIETBOPATHCA CABAyOIICE

YpaBHEHIE:
0 leo, b ald UOlogR (3)
1 = e 3

N R dy

IMogcraBusbs Bybero B ero Bolpamenie (2), MBI IPUBEIEMDb 9TO ypaB-
HeHie Kb cabayomeil dopwb:

N oM ¢ (M + Nu) ;
or oy Z g oo )

JT0 ypaBHEHie T0KHO YIOBIETBOPATHCA IPH IPOU3BOIBHLIXG 3HAUE-
HiAXD y. lomowuws y pasend w,.. Bropad wacTs ypaBHeHiA (4) He JOIKHA
00pamaThesa BB O0esR0OHeUH0CTh; MoaToMy M(y) - N(y)u, iomwmo rbamrscs
0e3b ocTartka Ha y-— u,. UTOOH BHIOIHAIOCH 9TO YCIOBie, JOIRHO HMBTH
[ MbCTO paBeHCTBO:
M(u) - N(uw)u, = (

= Boace B

o

Orciofia IPUXOANMNT KB CIBAYIOMEMY 3aRI0UCHIO:

Feau ewpasiceirie (2) dydems unmeipaivibtms MHOHCUIMETEMs Oudfiie-
penianvieno ypagreni (1), mo Uy, wy, ..., u  Oyoyms YACHHLMM UHINC-
ipasam mow dAce Judihepeniianvnaio ypasuenia (1).

3. MosblweHie noxkazaTenei Bb MHTEerpaibHOMbL MHOMuUTEnk.
Bregent cabiyonia obosmauenid:

Ry)=@—uw)y—mun)...(v—u,), (6)

w—nwyw = @)

—1
r)=F) YT . ()




—

IMoxo&uMDB, YTO MBI HallIlM caMoe oOmiee pbuieHic sajauy, yrasaHHOi
b § 2. Hycrs yparsenie (1) mawrberth HHTETPAIBHBMTD MUOKHTEIEMT BHIpil-
wenie (2). Mpl MOEKeNTD COCTABHThL BecbMa IHpOCTOe YpaBHEHie, KOTOpoe
uMbers TOTH e HHTerpaabHbii MHOmATEAs (2). Ilyers V' o6o3nauaers
IPON3BOIBHYI (yHENIID HepembHEAar0 «. Pazemorpnms rtakoe audpepemii-
aJbHOC YpaBHEHie:
d(VE(y) I(y)) = 0.

JTo ypaBHEHie, 10 cokpameHin Ha IR, mpuMerTt cabayouyo qopyy:
T :
Fy) o — VE, () ) 0 |- VE,(4)dy = 0. (©)

IT0 ypasHeHie HMBeTh MHTEIPAIbHLIMD MHOBHTEIEMD BLRIpaKcHie (2).
Borarent ypasmenie (9) u3n ypapuenid (1); moIyuuns cIbIyioniee ypaBHeHie:

N f ;
( M(y) — Fy) ?),L I (y)) S ( N(y)— VF, (7,)) R

dro nocabimce 1mddepenniaipioe ypasHenie mrberh UATETPAIBHEIND
MHOEHTEIEND Boipaskenie (2). Momuo nogodpars 7V raks, uTodbl (yHRII,
cToAmad Hpu Oy Bb ypaBHEHIM (10), abimrach Gesb ocrarka Ha y—u.
Jag sroft whinm HY:KHO HOJIOEUTDH

e (11)

Sambrums Temeph, Uro mo TeopeMb § 2 y=w, JOLKHO OBITD yaCT-
HLIMD MHTErpagoMs ypasHeHid (10), a Takb Kawkh (YHEIA, cTodmias Lpn
dy rbamred Ha y-—1wu,, TO M OCTAILHOC BHIPARCHie 10IKHO JIBINThCA Ha
y-—u,. Wraxs, ecam V ompexbauws gopamyred (11), To audeperniaibuoe
ypasHeHie (10) COlepHHTD MHOKHTEID y— u,. Iloromnvs

GHE HOHREr i
- R e Y L Y )
My — —u —, Ny = ﬁl___ :

| )]

Taxs ounpepbirennsid QYEETIH OYIVTD IBIBIME OTHOCHTEIBHO 7.
Orcoga cabryers, uTo audepernialpbaoe ypaBHeHie:

M(y)ox -1 N(y)dy = 0 (13)
ey IMHTerpadbHBIND MHOEKHTOLEMD

(—u) Bly) =y —u ot (g—u)*.. (4 . (14)

e




Wrart, ecan Hawb usBberHo obuiee p%mel{ie nepBOHAYAIBHOM 3a1aull,
TO MBI MOEeMDb Hafitn ofmee pbumemie Ipyrofi zajzaum: MbL MOKEMD COCTa-
BITH Takoe IHQ@eperiliarbHoe ypapHeHie (13), HHTCTPAIbHBIML MHOFRHTE-
JAeNMT, KOTOParo J0NEHO OLITH BhIpaieHie (14 ).

Hamm (popayint He Irogarcs Bb OZHOMD TOIbKO cIydab, RoTIA @
paBgo — 1. Bt cavoms xbab, Bb sromn cayuab uswp Qopuyant (7) cab-
ayers, uro F(w,)==0; morga, mo ¢opuyab (11), V" we uwbers roweusaro
BHAUEHIA.

(O6paTHO, ecam MBI 3HAeNEH o0mee pbuieHie Bropoil 3agaud, TO ICLKO
MOHeNDs Halitu u o0ulee pbmenie meppoil sagauu. Jag sroll wham H3b
ypasHenill (12) mrbens:

o

My) = (g —u) M) L) = — VI,
iE (15)
Ny = (y—u) Ny)+ VI (y).

Ilogerasups o1 BhIpasmkenid BH ypasHeHie (1), moayuuMb obmee ph-
mewie mepsoii 3azaum. Bm Qopuyraxn (15) V 104EHEO OHTH HPOM3BOIHHOIO
(pymEIiel nepembHHATO 2.

Wrars, phmenie mamreil 3aJ1auil MbI BCET]a MOEKCMDL CBECTH Kb phie-
Him Jpyroii 3ajgaum, BB KOTOPOil OIMHD H3L I0RasarTelell HHTETpAJIbHATO
MHORATEXS yBeauwuewb ua 1. Bearifi mokasareab MomeTh OBIThL YBEIXYCHD
Ha 1, 38 MCEIMUYEHIeMb MOoka3atTeld papHaro — 1.

ITopropsad yrasaHHEBIL 1Ipoueceh WBCKOALKO Pash, MBI MOREMDH IIPHBe-
cri pburemic malmell sajlaum Kb pbimeHino HOBOI 3ajgadd, BB EOTOPOH IORa-
3aTeIN HHTETPAJIbHAL0 MHOMHTeAs yBeimuennl Ha wwhasg uwucaa. Ho mpu
9TOMD HYRHO COGAOIATE CIBIVIOMYI TPEeIOCTOPOKHOCTD: Uio0ul 1 00UND
UILABLLE 0)/?2)1“(,([))1(’,J-.’;thﬁ HORA3GIMe b e NPespuinuica i 6o MYAL, HU Go
HOAOIHCUMEALHOE UUCAO.

Taruys odpasows phbmenie 1aHHOl 3234l MBI MOKECMT JETEO BLIBE-
cri u3b phuredig apyroft 3ajgaun:

Haitmu odugyio dhopay dudppepenuianvnaio ypasnenis:

M (y)0x + N ()05 =0 (16)

UHOOBL HWHIPAAbILDBIMS  MHOHCUMCACME  FHLOW0 l{/[)(LGFIC?HE'H- ObtA0 Bbi-

WCEHIC:

B i) =@ —u) ™y —u)™ e oy —w )0, (A7)

W, iy, ..., CYTh H’ISE\'O'J‘OPBIH ]l'fi.’IBIH HOJOKRHUTEIbHLIA YHCIe.
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IlokameNs, Kawbh W3H odmaro phumenia mavaismofi sazaun HOIYUALTCA
obmee pbmenie mocabiueli saxaun, u 06paTHO.

Hoxownys, uro mavaispHAd 3ajaua phurema, uro MH ywbemb cocTa-
BUTH 00mee BHpakenie xudepentiarpraro ypasHemia (1) Taxb, UYTOOH
€0 HHTETPAIBHBIMT MHOEKUTENCMD OBLIO BHIpamenie (2).

CocraBumb Taroe Iuppepenuiaibnoe ypaBHeHie:

ad(Fy) B(y) P(y)) =0,

sibes @(y) ecrs whrotopasg whias (ymriis mepembamaro y ¢n Heomperb-
AEHHBIMH Koa(yuiienTaMu: cremend srofi gymkmin Gyrers onpexbirema aa-
abe. Ilo pasybaenin wa R(y) mocabauee ypasnenie npunMaers crbIyiomymn

(popary:
L e 00 ,
(rdx-pch)a.w(]«@ | Fld))dy-—O. (18)

JT0 ypapHemie MMBETh HHTErpasbHRIMG MHOMKHTEJIEMTD BhHIpakenie (2).
Burarens ypasuenic (18) n3b ypasHenis (1); moxyunws cabiyomee ypaBHemie:

(M_F‘;f 2L F2cb) ax+(N—-Faf;—ﬁch)ay:o. (19)

JT0 ypapHeHie Tak®e MMBETH HHTETPAIBHBIMT MHOKUTEICMDH BLIpAXe- -
nie (2). Ilompodyemn ompeabauts wospumientsr whaofi Qymrnin  D(y)
Takb, UTOOB BRIpAKEHie:

v 0Dy
N — £ 5 — ) @) (20)
nbamiocs 06e3T ocTATRA HA
(y— ™ (g — )™ .. (g — 1, )" @)
Burorsas 910 yexosie, M UpHAEMD Kb M, —-m, |- ... m -

HEHHBIMG  QITe0pauyeckuMD YPABHCHIAND OTHOCHTEIBHO KOd(HIICHTOBT
pymEmin D(y); MOSTOMY MBI MOKEMD IPEAIIOIOEUTH, UTO CTCIHCHD D(y)
paBHA M, + my, -~ ... +4-m —1. JluHeflHpA aireGpanueckia ypaBReHid, o
KOTOPBIX TOABKO UTO Oblia Pbub, I6TEO MOTYTT OBITH cocTasicHnl. Jaxbe
ABAACTCA BOUPOCEH: HMBIOTTL 1 5T YpaBHeminx komeunoe phmenie. Ecam 6t
MBI CTaid H31510BaTL HTOTH BOMPOCH BH 00mEMD BHAbB, TO UpHILIM OB Kb
CHORHBIMD (popyyranms. Mew1y THWb n3romeHnnil Boe HocarbroBaTersHbIi
IPOTECCh TOBBIICHIA OJHOTO II0KA3aTeTd Ha EIMHNIY IIOKA3HBACTDL, UTO
HEOOXOAUMBING M JOCTATOUHEING YC.I0BieMDh KOHeuHocTH phmenis gpigercs




CKA3AHHOE BBINIE OTpaHHueHie: YT0OBI HH OIMHD IBABIL OTPHIATEIbHBIT HO-
Ka3aTeIb He MPeBpParuics HU BH HY.Ib, HU BB UHCIO HOJOKHTEIRHOE.

Eeinm Mm moxGepews woadguiientst ¢ynknin @D(y) Tawp, UT00H
¢ymruig (20) uybra MEORuTeIeMT Bopa®enie (21), TO Jers0 ZORaREMD,
uro ypasHenie (19) ramme OyIers uMbBTh MHOKHTeIeMDb BhpakeHie (21).
Tlocab aToT0 10I0KEMD:

S0 A
o ]][_f%'—l‘l’ad)
e (y = ,Hl)m; (Z/ AN ug)mg e (?/ T ?[”)”T s
A== F’f) O
N, Y (29)

i (y T ’Nl)'”] (?j = Hé)'“"z S35 (!/ e wﬂ‘)»iz,,t §

Tars onpeybienunia Qymsmin M, n N, 0yayTs LHILIME OTHOCHTEABHO
y. Hogcrasups Haifitemusia Bepamenis (22) Bb ypapHeHie (16), IOIYUEMTD
caMyn o0myo (PopMy TAkoro AU QepeHiialbHaro ypasHeHis, HHTErPaIbHBIND
MHOEATCICMD KOTOparo Oyzers Bhpakenie (17).

[MoxomnUMD Temepnb, 00paTHO, uro Mul uvbems odmee phurenie mocabi-
Heft 3ajgaum; IOKa®eMb, Kakb TOTJIa HaxoauTces obmee phbiienie HauvalbHOi
33 auH.

IpexmorokuMs, uTO0 MBL yMberMbh cocTaBATh CaMyld OOHIYIO (OPMY
JnggeperiiaipEaro ypasaerig (16) Tawp, UTOOLL ¢P0 HHTErPAalbHBEIMT MHO-
HUTEIEND OBLI0 BeIpakemie (17). B takows cayual u3p ypaBHeHil (22
HAXO0HMb:

— ()([) '@ | m ym
M= F 5 Ho M (=) —u . y—u ),
(23)
oo 704) | - o1 78 e e in
L — i B L Ny —8 g — 0, . g —% )"

IloxcraBuBL HAlICHHBIA BhIpakeHiA BB ypasHeHie (1), IOIVIHMD
cayMoe odmee phuenie HauaspHoil sazaun. Bb GopMyraxs (23) Koa(OUIICHTH
¢yremin D(y) OyIyTH yiKe IPOUSBOALHLIME (PYHRIHAMH IepembHEAro .

4. Phwenie sagayu Bb ToMb cayyat, Korpa BCE nokasatenu MHTerpasbHaro
MHOMUTENR CYTb YdcAa LbAbIA OTPUUATENLHbIA.

IIpermoxo&nMb, uT0 AHQQepenuniasbioe ypasHerie (1) nmbers un-
IPAJbHBIND  MHOMRUTeJIeMDb Boipamenie (2), BDL KOTOPOMD [OKA3aTedH
€ . @, ....q CYTb IBABIA OTPHUATEJBHBIA YHCIA.
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Ioxnpifi uHTErpasd JmppepeHiiaibaaro ypaBHeHiS (1) BeIpamaeTcs
Bp crbaywomeii dopb:

"

J W) N(y) 0y —-wp(x) = C.

Srbep Mbl mwbeyxs HHTErpals oTh airedpamtecrofi ¢ymrmin. Tanoii
HHTEerpalb, Kawb uUsBbCTHO, BHIpa:kaercs BB aaredpaumdeckofi gopyb b mpu-
COeHHEHIEMs HBCROJABRIXD TOTApHOMOBD:

F(y) B(y) O(y) + 3 4,log(y —u) = C.

Saben O(y) ecrs nponssoabHasg uwhias aaredpamieckas (YHRIIL Ie-
pembrEaro y, KOdMQUIICHTH 5TOf (PYHRUIM CyTh HPOUSBOABHLIL (YHKIIM
nepenbanaro x. ®yurnia Fly) rama Qopmyrofi (6). Tars kaxb UponsBoj-
Had OTh TMepBoil wacrTH 1o mepewbHHOMY 2 He J0WKHA COJLCPKATH I0TAPH6-
MOBD, TO Al e Ans ,An BOKHBL OBITL IOCTOAHHBIME wmcaadu. Jugde-
PEHIEPYEMT aTO ypaBueHie # AbanMb Ha LX(y); HOAyUaeMT:

-

P gy 121’{&0?0 A ey pip ¥ fedy, i
e ) T /—) v

Bxogautia cora Qyusnin F (y) u F(y) raorea gopuyras (7) m (8).
B1n rakoii §opub Beipamaercs odmee phuienie mamell 3agaul; 0HO
COJEPIRUTD IIPOH3BOABHYI0 (yHEIIID OG(y) U TPOH3BOILHLIL HOCTOAHHBIA

e i e

3 9"

5. Mpusesenie ofuedl 3azaun Kb npocthiiwed dopmk.

Hamovanys, uTo Hama 3aJaua 3akI0YACTCA Bb HAXOKICHIH oO0meii
(popast JEPPepeHIiaIbHaro ypasHeHis (1), Taks Yr00K ero WHTETPAIbHBINT
MHORATCACME OLLIO BRIpamkeHie (2).

He xaBag camaro oOmaro phuremis sajaum, MBI MOKEMD, O0JHAKO,
cocTaBuThH JuQPEpHIiaIbHOe YPABHEHie, BARIOUANNIEe IPOU3BOILAYI0 (YHE-
10, Takb YTOOBI HHTEIPAILHLIME MHOKHTEIEMT HTOTO YPaBHEHiZ OLLIO
BbIpakedie (2).

Iycrs G(y) BoIpamaers UPOHRBOILAYI WHAVD (YHELIO OTHOCHTEILHO
Y5 KOAQQHIIEHTHL H5TON0 MHOTOUIEHA CYTh IPOM3BOALHBLA (hyHENIH IepembH-
Haro z. Pasemorpuws cibiyoniee puddeperiiaipnoe ypasaenie:

d(F(y) B(y) 6(y) = 0.



e /
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Corpartist Ha R(y), ML OpuBeleMb aT0 ypaBHeHie kb cabayomiei
(opab:

406 . )6 X
(l.vfo_p_)@)dg_,_( F(»_'I“F](_))U‘U:O' (24)
ox z i dy

Bxogamisn coga ¢yusuin F(y), F(y), F(y) nams Qopuyramn (6),
(7) m (8).

IETerpalbEbING MHORATEIEND ypasHEniA (24) Oyjers BhipakeHie (2).
Caxo codoro pasymbercd, uro puddeperiiaipbaoe ypasueHie (24) He sakrIo-
qaeTh BL cedb Bebxs phuremiit Hanmefl sagaun. Ho moap3yach oTHMD ypas-
HeHieND, MBI MOKEMDL VOPOCTHTh Hamy 3aauy. Broruremt ypasHemie (24)
Wb ypasHenis (1); B pesyaprarh moryunws IuddepenniaibHoe ypaBHEHIe,
MHTCIPAIBHBIND MHOKUTCIEND KoToparo 0yiers supakenie (2). IIponssoaHyo
QyEEIID O(y) MORHO MOJ00paTh Takb, YTOOBI BH OROHYATCILHOMD PEsy.ab-
Tarh MOHHBIIACH CTENeHL (YHRIIN IpH dy. 9T0 HOHHKEHIE MOFKHO JTOBECTH
10 n— 2. Ilpermorowuyb, 4To CTEHeRb N(#) HPeBOCXOJHTD 7 — 2; HyCTh
5Ta CIEIEHh paBHa #— 1 —{-mu, HPHUEND 7% eCTh THCI0 IOIOKHTEIbHOE
i Hyas. IHycrs

Ny =q 4" ™"+ ¢4 ™"+ ..

YToGR 10CTHIHYTH HOHIGKEHIfA, MOJIOKHMT creteHb (yERNin O(y) pas-

HOW #0; BANHNIEMD 9Ty (YHRIID ¢b HPOHSBOABHBIMI KOS(MpHILIEHTAMIL:

b

(,)(y) = ;.Uyuz + ,.1 ym—l + 8- o )

Borunras ypasrenie (24) u31 ypaBHeHia (1), MBI HOHHUSHMDH CTCHEHD
N(y), ecan 10I0KAMNE:
/"_)

e o
1g ;
Mo -

Ionmmenie HEBO3MOKHO, €CIH 2«;¢+;;z:o. Takann o0pasons ¥
HACH MOABUACA HCKIWYHTEIBLHLII cayuail, KOIja CYMMa ll0kasaTeleil HHTE-
rpalbHATO MHOKHTEIS paBHa [IbLIOMY OTPUIATENBHOMY WHEIY WIH HYIO.
ATOTH MCKIOUNTEAbHBH cayuafi momers ORTH paspbment cabayoumuys
ITPIeNOME.

Bt § 4 Mpr pascyorpban 10T cayuafi, Koria Beb mOKasaresm MHTe-
PpaIbHAr0 MHOKHTEXS cyTh IBIBIA OTPHIATCABHBIA uyucia. TeIepb MBI pas-
CMATPHBAENT TOTH cayuail, ROTAa He BeH MORA3aTeIm CyTh IBIBA OTPHIA-
eILHBIT uHMcla. Db TAKOMD cayuab, Mo JOKA3dHHOMY BbH § 3, MBI MOKEMb
phumenie maneff sazaun IpUBECTH KD phimeniio Apyrofi s3ajaud, BH KOTOPOIH

0EA3aTeqH, KOTOPBIE HEe ¢yTh IBanlgd OTPHIATEIBHRIA YHCIA, MOTYTh



OLITH YBEJAMYEGHDH HA NPOM3BOABHEIA Ihipid wmera. Takmws mpieMoMB MOEHO
BCEIJa YCTPaHHTh YRASAHHLIL BBHINIC HCRIOYATCIBHBIL cayuafi.

Hraks, MB MOKEMD OTPAHHUUTHCA TAKUMD AHPQEpPEeHNiaTbHBIMT YpaB-
HeHieMDL, BDL KOTOPOMTD cremeHb N(y) pasHa n— 2. Torza u3H YpaBHeHis
(4) crbayers, uro cremeEb M(y) pasHa n— 1. 3agauay B Takoir gopub
MBl HA30BeMD wmpocmanitutcio sadaverw Ropruna.

Iloxamens, ED uemy npuBoautTca pbuierie mpocrbiimefi sagzaun Kop-
kuHa. Ilycrs

M) =gy L e SO (25)
Ny)y=qy" >+ ey~ + ...+ (26)

Safiaua MPUBOIUTCT Kb OMPEIBICHIO Po, Prae - o3Py 10 Qg Gpse - >4, s
Kakb (QYHROIT oTh 2, Tawe uToOn jpugeperuiaapHoe ypaBHerie (1) mwbio
HHTETPAIBHBING MHOKUTEIEMT BHIpamkeHie (2).

Ilpewie Bcero usb ypasHeHis (5) MBI OHPEIBIUMT p, p,,...,p,_,
THHEHHO UePess g, ¢,,...,q,_,. L0JCTABUBL 5TH BHIPAKEHiA BT ypabHe-
mie (4) m cpaBHOBEL KO3(DQHIICHTL. IPH OAMHAKOBHIXDL CTCHEHAXTD y '), MII
MOAYyIUMD XiA oupexbaedis memspberHRXD (YHELE ¢, g¢,,....q, , CH-
CTEeMY 1 — 1 JHHEHHLIXD Jud@epeHnialbHEXD YPABHOHI mepBaro mOpsjiga.
Hasosemn sty cucremy odugbepenviasvnniaae ypasueniamn Foprune. TIhan
HAIAXD Jaapbiimuxs mscabroBaniii cocTOHTH BB TONB, UTOOH IOKA34Th,
4T0 IuPepeHIialbHbIA YpaBHeHid RopEHHA MOTYTh OBITH- TPOMHTETPUPOBAHBI
Bb KOHEUHOMH BUJIB 1IpM HOMOINM OHpelBIeHHBIXH HHTETPanoBb. 31Bch ke
o0paTHMD Hallle BHEMAaHie Ha TO, YTO HHTErpaisl OYAYTE COJep&kaTh 72— 1
IPOU3BOIBEBIX'D ITOCTOSHHBIXD.

TToxomnws, uwro Mt phumau mpocrbiimyo 3azauy Kopkumaa. Yrobnr
phinTs cadyn 06y 3agauy. HYKHO Kb HafjieHHOMY Au(QepeHtialbHoMy
VpaBHeHilo NpudaBuTh IH(Pepertiarbaoe ypaBHeHie (24), BB KOTOPOME
O(y) ects whrag arredpamveckas (YHENIA OTHOCHTEIBHO % HPOH3BOIBHOIM
cTenenyn; Koa(pHUIieHTH aTO PYHRIIH OYAYTSH MPOU3BOIBHBIMU (YHRILAMI e~
pexbrHaro x. TagmMb 06pa3oMT MBI IPEXOINME Kb CIBIYONEMY 3aKI0UCHII:

Caxoe oduwee prwtenie 3adauu  cooepauCHING  NPOUICOIOHYN  HYHKRUITIO U
KOHCUHOE YUCAO NPOUIBOABHBLITD NOCTROANHBILS.

M -+ Nu',
) He cabgyers salmBats, wro — ' eers nbaas (ynknia mepembruaro y.
Y —u
o 4
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6. Muterpans auddepeniiiaibHeiXxbs YpaBheHid HopiuHa, Horaa OAWHBL U3Db NO-
KasaTenei MHTerpanbHaro MHomuTeaAd ecTb i bnoe OTpuiaTenbHOE YUCAO.

Eenn puddepenmiaaproe ypasuenie (1) nywbers MHTETPAIbHBIME MHO-
RHTEICMT BhIpakeHie (2), T0 TOIHGI HHTErpaxd IEPPEpeHTiaIbIaro ypas-
HOHIA MOMETH ObITh BHIDAKeHD BB cabayomei Qopywb:

S R(y) N(yay -+ p(x)=C.

MoxomuMs, UTO OJAMHED H3H IOKasareleil HHTETPAJILHATO0 MHOKHTENT
(2) ects whioe OTpHUATEIBHOE HUHCIO, ¢, = —m. Bb Takomb ciyuab
MOTBUHTETPAIGHAS (YHENIA (27) MOEeTh OHTh IpHBeleHa Kb crbiybmed
(opab:

L

R . --\T 4 Lm LHZ I m 7
() N(y) = [T s Ty i il —u T »(y) .

b w(y) He obpamaercs B GEBKOHEUHOCTD, €CIH MOTOKHME ¥ — ;. DB3aBD
ITHTETPAIBL, HO0AYIAMT:

L

m

(m —1)(y —Tu.l\)'”—1 T

(B(?/) N(y)oy = Eu () 0y —

L

m—1

=% (m—2)(y — ei-i)’”r?'

e e ke JOG IR — ).

Ipoussogmas 0T%h 510f QYHENIH 10 IepembrEONY  He JOLEHA CO-
Iep&aTh JIOTApHEMA, IOTOMY 4YTO T2 INPOH3BOJHAA J0LKHA OBITH DPABHA
R(y) M(y) — f'(x). Ho Bp TaroMd ciyiab xosddumients L, 10TEKeHD OHITH
MOCTOARELING . UT0GH! Hafitu L, , HY&KHO- 0T BRIPAREHIT (y—u )" B(y) N(y)
B3ATH HPOM3BOJHYI TOpANEA 1 — 1 10 IepeMbEEOMY ¥, NOICTABHTD Y =,
n paspbauts Ha 1.2.3 ... (m—1).

TaguMs o0pasoms foakHo HMbrs Mbero crbayomee ypaBuerie:

gm—1

(y —u " B(y) N(y) =A4;; (28)

m—1 y:ﬂi

dy

BO BTOpOIl JacTH CTOMTT HPOHMBBOABHOE IIOCTOAHHOE.



Ecin Bn ypasmemic (28) swbero N(y) mogcraBmyt ero BBIpaskeHic
(26), TO MOXYUEMT, He UTO MHOE, KAKD ITHTeIPalh JndpepeHiaIbHBIXD Ypas-
HeHift Kopenna !). Taguxs HETEIpaIoBs MOKHO HAATH CTOJIBKO, CKOJIBKO ECTh
WBABIX'L OTPHUATEIBHEXD 0KA3ATeIel B HHTETPAIBHOMD MHOmUTEXS (2).

7. Haxompaenie nonHoi cucTemsl wHTerpanoswb AndepenniaibHblXs  YpaBHeRii
Hophuna,

1Hox0ius, 9T0 B MATETPAIbHOMD MuoKuTers, Kpowh )y Cyyen oy,
OCTAIbHDIG IIOKA3ATEXH CYTh WBILIA OTpUIATEIBHBIA UiCIA.

Ilpexge Beero mo mpiewmy, YEABAHHOMY BB § 3, M MOmEMD phenie
Hallell 3ajaun IpuBectd k1 phurenimo APYroit 3ajaul, BHL KOTOPOH MOKasa-
TOML @&, &y, ...,¢, YBCIIUCHB! HA HBROTOPELT IONOKHTEIBHBIS UHCIA.

Taxmywn npieMoM® MOKHO JAOCTHTHYTH TOTO, UTOOB IMOKAZATEIN &
Gy, ..., OBLUL NOIOKHTEILHBL. Heln e B caMoms oomewt cayuak arn
IOKA3aTEIN MHIMBIE, TO MBI MOMKEMD JOCTHTHYTH TOTO, YTOOL HX'b rbiicTBir-
TeIBHBIA YacTH OB IT0J0:KHTEILHDL.

Koan puddepermiarsaoe ypasuenie (1) mwbers HHTEIPAILHBIMT MIHO0-
RUTCICND BhIpaKeHie (2), To IOJXHBIT HHTETPALT rLII(I)({JBpLHLLLaILHdIO ypans-
HeHia (1) wbiparaerca BT crbayomeii (opus:

f B(y) N(y) oy = C. (29)

Y1006l yOBIUTECA BB 8TOMB, CTOHTE TOIBLO IpoaudeperIEpoBaTh AT0
ypaBHeHie; TOITa, cCIM UPUMEMH BO BHEMAmie ypasHemie (3), 1o COEpale-
Him ma R(y), noryuums jnddeperniarbuoe ypasHeHie (1).

Bb § 2 oOnuio moraszamo, uTo w,, Uy s oo O, CYTH YACTHHIC HHTETPAIHI
Aungdepenniaabuaro ypapHemis (1), mosroMy zomkEB mubre wbero Tamis
YpaBHEHIA:

5 ' () N(y) by = 4,. (30)

Beamunnel, crosmis Bo Bropofi uacTw, cyTh HPOMSBOABHBLA IOCTOMHHLIS.
Ecan, raws crasano soimre, phiicTBITeIbHBIT YacTH M0KA3ATEIE] B o s in O
NOJORNTETHbHEL, T0 onpeybIenase HATErpaIst (30) HMb0TE KoHeunoe 3HaUeHIe.

Ecau »v ypasuenig (30) swbero N(y) moncrasmws BEIpaxenie (26),
TO NOIYUHAMD HE YTO WHOE, Kart HHTErpaisl 1n(QepeniiaibHLIXD ypapHe-
Hilt Koprumna.

1) MOmReTD CAyUNTRCH, UTO BRpAKCHie (28) Bb HEPROIl HACTH TOMLECTBEHIO 0fpa- »
TOTCA BH HYIb UPH NPOHBBOIBHBING ¢y, ¢, -3, _o- Taroll ciyuail memosyomens, ecin
W< 15 TMOATOMY 9TOTO CIYYas MOKHO H30hKaTh MOBHIEHIEMD NOKA3ATELL o




TaiEMb [IpieMoMD HeIb3d I0XYUNTH BCBXTL HMHTEIPAdoBD AH(pepeH-
niadbHBIXL  vpasmenifi Ropsiuua. DBp ypasmemin (29) Hexpsd TOXOKHUTH
Y=, .\, H,,..., LOTOMy UTO TOTTA onpejbieHHbIe HHTErpaisl He
Gyayrs uwbre roneudaro sauemis. Ho Tak® Rawh L0KA3aTeNd ¢y .,
pigs « -+ € CYTh IBIBLT OTPHIATEIHHGLT UHCAA, TO OCTAJLHBIC HHTETPAILL
HAXOLATCS IIPIeMOMD, YEASAHEBING Bb § 6

(04

r\)fflj—l

e g B

(y—u) By NG) —4,. (31)

b=y

(j=w4+1, »-+2,...,n).

Eean p1 ypasmenmin (30) n (31) Bubero N(y) mogcraBuMb BRPAKeHie
(26), TO IHOLYUNMDE MOTHYI0 CHCTEMY HHTErpaioBb Au(PepeHtialbHbIXD ypar-
wemifi [opriHa.

B ypasmenig (5), (30) u (31) Bwbcro M(y) u N(y) mozcTaBuMDb HXD
BoIpaskenia (25) u (26); pbmuMT NOTYYOHHHS YpaBHEHIS OTHOCHUTEIDHO
Pos Prodcid®, L 05 Vg, Ly BOBCTaREM D HalifeHHbId (DYHRIIN BD
Qoparyasr (25) u (26); BL pesyabrarh mHadizewd moamoe phuiemie mpocThii-
wreit sagaun Koprmma. Msn moamaro pbmenis mpocrbiimedl sajaum MOKHO
majitu pbimenie o6niell 3a1aun TPIEMOND, YEAZAHHBIMD BL § 5.

Armrs Hame uscabiosamie sakomueno. Ocraercd VEasaTh Th cayuva,
RorTa phuremie sajaun He COASPRHTT OLPeIBICHRBIXD HHTEIPALOBD.

Tox0kEME, uT0 Beh MOKAzaTerm cyTh uncaa WHIBLL, 0J0RKHTCIBHBLA
nan orpunarerspia. Torta nurerpatsi (30), Kakh HETETPAIBL 01 PAIIOHAIb-
HOil (DYHRIIH, MOTYTT ObITh BRIDAKCHLL Uepesh adredpanteckis QyHRIIN I
qepesth aorapueMsl. Orcoga UPUXONUMD WH CIBAyOUIIEMY 3aRI0YeHI0:

3adaua Ropruna piiwaemen 6v KONCUNOMS 610 0635 ONPEOIBICHHBILT
UHINEIPAA0BD, CCAN GCIb NOKAIAINETU aummy)cub}ma MHOHCUIRCAA CYMb UHETA
WIbABLA, NOAOHCUTREALHDLA UL OMPULAEMELOHBIA.

Tozo®kuns Teuepb, uro Bebh HOoKasaregd, KpoMb OTHOTO, HAUPUMBPD
¢, , CYTh HOTOENTEABHBA Whibia uncaa. Torza moxb 3HAKAMH HHTETPAIOBD
(30) uwbewn wpouspefenie us® Nhroil asredpanueckoil GyHEIIN Ha (;z/—ul)ﬂt.
Takoil HATCTPArD MOKETH OHITD TAkiKe BBPAKEHDL IIPOH3BEJIEHIEMD whaoil
agredpamucckofil gymriin ma (y—w)%. Orcola HIPEXOIHNE Kb cabiyio-
HIEeMY 3aRJ0UCHII0:

Badaua Kopruna proaemesn 6s koneunoil (hopiin 0e3s onpeoivaeiitvlrs
UHINEPATOBS, €CA GCTL NORAZWINENIL UNIMEIPUILHAI0 MHOHCUTREA, 30 UCKTI0-

yenieMs U(V)HOZ()_.,_ CYNib NOAOHCUMECALHLIA HIbALLA UULCAL.
MoskHO yEasaTh emie Apyrie ciyyau, KoTja oupelbieHHBIe HHTETPAJLL
MOTYTh OBITH Hall)emHsl.
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Hox0#uNs, 4T0 OJUHDL LOKA8aTelb €CTh WHCIO IPOGHOE, a, :‘1—, BCh

G OCTAIBHBIC ITORAZATEIH CYTh MOJOKNTEALHLIL HIM OTPHIATEABHBLI UBIHIA
ucra. Toria npeoGpasoBamieMs y-—w, == 2 MH TPUXOIEMT KT IHTeTpa-
JaMDb OTH PalioHAIbHON (YHEIIN.

Moxommys, uTo JXBA NMOKasaTeld @ " @, Cyrpb JpOOHBIA uHCIA CO
3HAMEHATeIeNh 2, BCH ke OCTAJIbHEIE MOKABATENH CYTh MOI0KHTEIHGLLE MII
OTpuaTeIbHE Wbt yucia. Tora npeodpasosamiens iy — w, = 2y —u,)
MbL IIPHXOTHMD KD HHTETpataMb 01b palioHalbHoll (yHKIiN.

8. JononHenie kv § 3.

Bp § 3 Obl1o nokasano, uro phmenie oiHofi sagauu MoEeTD GbITh HAl-
AeHo usb phurenis Bropofl sajaum, Bh KOTOPOI  [OKA3aTeld HHTEIPAIbHATO
MHORATEIS YBEIMYEHB HBROTOPLIMH IIOXOKATEJABHBIMI UHCIAMH, HO OKOHYA-
TEIBHBI PEBYIBTATE He HPHBEJACHD KD mpocrbiimefi ¢opwb. Pesyrsrars
Bhpazens Bb crbayiomei gopub: ecan audepenuiazsmoe ypasaenie (16)
YMHOKHMD H& HBROTODDI MHOEHTEIb M UPHOABEMTL KL YPABHEHIO (181,
TO mOIyunMs odmee phmienie Hauarpmofi 3ajauw. Ho n auddepenmiarsmoe
ypaBHeHie (16), BL caMOMB OOIUEMT BHIDAKEHIH, COLEDKRHTD whayo (ymk-
10 IPOUBBOILHON CTENEHN B IPOHBBOABHBIMHE KO3((HIISHTAMN: ypaBHe-
Hie (18) ramme colepkurs Whiyo Qymruin @(y) IaHHOA cremem:m ci
IPOMSBOIPHBIME  Kospuuienramn. OTcloja BHTERAETH Tak0e 3aRI0vueHie,
4T0 KakbL Oyaro obmee pbhinenie mavarsHoll 3a1aum CONEPEUTE  I8b
(bYHEDIH ©b NPOHBBOIBHEIMU KosPduuienrtami. Iloxamenst, uwro orum 1sh
(PYBKILH BCenla Takb KOMOHNHYWTCA, 4T0 OHS MOLYTD OBTH 3aMBHEHH 01HOW
IPOM3BOABHOK (pyHEMief.

Hauwaiprad sajaua Tarosa:

Hafitn cayoe odmiee Boipaskewmie judiepeRIiaibEaro YpaBHEHIs:

M(y)ox - N(y)oy =0, (1)
TaR'b 'ITOGI)I QHO I'IMTS.IO HHTBI‘[)?LIIBHI)[M'I) MHOERHTEICM D BBIpEl}HeHiBI
By =(y—u)(y—u)...(y—u). (2)

buzo moraszamo, uro phuremie oToii 3amaum  MOmKeTH OHTH IOIYYEHO H3T
o6mtaro phnrenia crbaywomeil 3aaun;
Haiitu cayoe odmee Bepakenie Ind@epermiaibHaro YPaBHCHIA:

M (y)ox 4+ N (y)oy =0, (16)




e
TaRD UTOOB 0HO HMBIO IHTETPa. IbHbIMD MHOKUTEICMD Bblp‘d}H@HieZ

Bl (y) o (y___ Ml)a1+n7,l (y . )JZ‘L’”’ SO (y_,,u"‘)'lqﬁr"’u, = (17)

29 )

Iloxomwuyt, uro mpocrbiimee phmrenie BTOpOH 3ajaud  BHIPAKALTCST
ypasueniexs (16). Yrodsr mafitm camoe obmee pbmenie Bropofl sazaum,
HY#HO, Kaib IOKA3aHO BB § H, Kb ypasHeHi (16) mpuOaBHTH YpaBHEHie:

Bb ROTOPONL M, , Ly, . . . ‘i)ln CYTh H’I%ROTOPBIH H’BJMH IIOT0OERUTEIbHDIA YHCIA.

< s RApRR
(F(UMFO) [(F%Z—}—Fl@)()y:o, (32)

Bb KOTOPOMB O(y) ecth Ibiad (YHKIIA LPOU3BOIBHON CTeIleHH Cb IPo-
UBBOIBHBIMI Kosdyuiientanu. Bxoismia cwia ¢ymsemin F(y) u F,(y)
JOXEHBL OBITH ONperbieHsl M0 CIBIYOIUMT (OPMYIaMb:

e o (a, +11 - = Z(c\
=4 g o F(y) = Hy) sy
; I (1)
Kean wmp1 eyumy ypasreHiii (16) u (32) yMHOEKHME HA 5300 U IpHU-
GaBUMD Kb YPaBHEHIO: :
LoD OB ; ;
(ﬁﬁﬁf@)dv{—(f’m,‘ },1@)().(/:«,), (18)

TO TOJYYHNDB, KAkb OBLI0 IOKA3aHo Bh § 3, caMoe o0uice phmenie Haualp-
HOH 3a1auf.

R (y)
R(y)
Hi0 (18), TO JIeTKO II0Ka3aTh, UTO BB pes3yapraTh moayunMsb cabiyomee
ypaBHeHie:

Kcrn ypasHerie (32) yMHORHMD HA H TpHOABHMB KDL ypaBHE-

I R 7 ‘ '
s —F 9, ) ox 4 | F o I (“)1) dy=10, (28)
BT ROTOPOMD '
(¥)
¢ £, 6
9 ()= D(y) N0 9(y).

Orcoia BeiTekaeTd cabayomiii pesyIsTars:
Eeau aive duipdbepeniiasioe ypasnenie, coomsisincingiyionee npocmisii-

R, (y)

J pIviitentio 8IMopPoll 3adauit, YMHOHCUMD HA " NPUOABUMD Ko YPAs-

) (33), 65 womopoms O (y) ecwmov wwaas @ynruia wpoussoIbHol chne-



nen co NPOUSCOAVIBMNY  KOFhuricnimarnu, Mo 6o Pe3yIMAMID  ROTYUUMS
camoe oouee pivuente nepeoil sada.

TaruMs 00pazoMs CHOBA HoATBep&RLacTCa, uro pbuenie sajzaun BD
CaMOM'D OOILEMD CIYUah COTepPEREIL TOIbEO 0JHY IIPOIBBOJLHYIO (I)YHMLHU i
ROHEUHOE UYHCIO IIPOH3BOJIBHLIXD II0CTOSHHLIXD.

Hamoyanys s31bep, uro maiilesHoe TARAMD HpieyMoMs phiierie nepsoit
33/1aYH TOABKO BDL TOMDB CcIyuiab OVIETh caMuMDb OOLIINT, a4 HE YACTHEIMD
phureniexs, Korga BHIIOIHAETCS TpedoBanie, Hafitemnoe BL § 3: wumofvt 1u
O0UHT UILABUE OMPUUYAIMECALHB NOKAZAMETD whmepaiviaio Mioscumesi (2)
He NPeSPOrETCA ML 65 MYAb, HUL 65 NOAONCUMCTLHOC YUCAO G5 UHINCIPATh-
HOMS MHoxcumens (17).

9. Wurerpanbhbiii muowmutens (v — u)*.

PaszeMorpuMs npocrhiimiii cayuail sazaum.

Tpeoyemen naitmu camyio obuyio gopmy dugidbeperiaivnaio ypasie-
HIst NePeard  NOPAOKA, MaKs wnodbl €10  UHIEPATHBIMG  MHOICUNEACHD
obiao (i — ).

Msp crasanHaro b § 5 cIbBIyers, UTO HYEHO COCTABHTH Takoe aud-
epeHmiaIbHOE YpaBHeHie:

d((y —u)* M 6(y)) = 0.

Paszpbauss #a (y—w)*, MOIYUEMT HCROMOE TU(@EpEeHIialbHOe YparHenic:

OB ) 06 ) : ;
Mool ol e ISR u'6 1y — — ) — —— 2 & === )_ '.:.
( (yy —at) = (e + 1)u O) 0 ((g/ 1) i (e + 1)()‘) gy —10.{35)

Suber O(y) ectb Wwhias (OYHKILL TPONZBOIBHON CTENEHN ¢'b IPON3BOIBHLIMI
Koa(ppumieHTaMu,

Bt romt cayuad, morma e ecrs nbace orpmmarersmoe uncio HailieH-
noe pbmenic mHe Oyrers o0mmwn pbmesiems. Torza, kawh NOEA3AN0 B
S 4, ypasuenic (34) I0.KHO OBITH 3ambmHeno CabayiomuML:

d{ly —w)0(y) + Alog (y —w)} =

Pasnbaupt Ha (y—w)*, HOIVINND HCEOMOE MH(QepeHIiaIbHOC YPaBHEHIe
BL cabiyomed gopik:

A

@ N 5 1
( (g— N) S ~-(c 'O — Au' (y—u)—*1 ) O —-

) O ‘ s ! ]
*((,ﬁ/ u) f;i,,/ +(cet+-1)O--A(y— z()“*"‘)()j/ =0
/

3ibcs A ecrp MPOUBBOIBHOE MOCTOARHOE,




10. WuTerpansubit MHomuTens (y —u)* (y —v)8.

Phmmmys 318ch cabayoniyo saiauy:
Tpedyemen naiimu  canyio oGuyio hopay dugepenigianvnao  ypas-
Heis Nepsrno  NOPAOKA, MAKs 4io0bt €10 WHIMELPATLHBIMG  MHOIHCUNCACIHD

r autao (y —u)* (y—v)d.
PazeMoTpuND TOTH Caydail, KO IBiiCTBUTEIbHBIA UaCTH MORasaTedel
« 1 B moxosureisnsl. IIpocrbitnias sajtava Kopruma, Kakh IMORA3AHO BB
$ 5, DPUBOIMTCS WhH IM((EpPeHIIAILHOMY YPaBHEHIO:
(py +pyox—qdy=0.
Bajava IPEBOJUTCA Kb HAXOEAEHil0 Tpex® (ymemii p, p, n ¢. Ha
ocHoBamin ypasaeniil (5) umbems:
pu—+p,+qu =0,
(87)
pv—p,+qv =0.
N3p § 7 cxbiyers, uro ¢ omperbigerca ush ypaBHEHIA:
0 y 3 e
- g& (y—uw)* (y—u)ioy=4A. (38)
47
Cabraews Bp oTonD mETerparh sawbuy mepembrHaro:
y=u-+z(v—u);
nwbern:
= : o )
(p—w)* (y — )8 0y = (v —w)*H3t1 | 2% (z—1)f 0a.
i o 0
Onperbaenmpii HATETPAXD BTOPOHl YACTH HMBETH HOCTOANHYD BEJITIHY,
Ha ROTOPYI0 MBI MOEeMDB pasybamrs mpomsBoapHoe mocrosmroe A. Hragmn,
MBI MOKEMbB IT0JI0KITH
ge=—A@-—u)~*8-1.
HojcraBups HAlTeHAOe BHpAKEHie BhH ypaBHeHiL (37), usb phureris
> THXTD YpaBHEeHi HallTeMb:

p=A(w—u)"%B~2v —u'),

p,=A@w—w)y 2 B2 (u' —w').




ozcraBiss HafiIeHHBLT SHAUCHIS p, P, I ¢ BT YpaBHeHie (36 ), M0y uis:
A —w)y=* o' (y —w)0x —u'(y — )0z - (u —v)dy} = 0. (39)

Bt raroit gopyb pbmaerca npocrbiimas sataga. UroOw mafitn camoe
odmee pburedie sagaud, HYEHO Kb ypasHeHID (39) IpubaBHTh ypaBHEHie
(24), BL KOTOPOMTD HYKHO IIOJO0KHTD:

F=ty—ujly—0),
Fi=(+1y—o)+ @+ 10—, (40)
Fy=(a—+Lu'(y—o)-(8 +1)v'(y —u).

SambuareIbHo To 00CTOATEIBCTBO, UTO Haliiemnoe pbmenie ToxnTes
BO BCBXD CIyvasx®b, 33 HCKIOUEHIEMD JIBYXB: 1) KOTJA NOKA3aTeld « U f
CyTh WHILLA OTPHIATENBHBLI UHCIA, 2) KOTIA ¢ -+ 4 paBHo Wwhiomy oTpuua-
TeapHoMy uncnry. Ilepeoti cayuail pbment b § 4. Iowamens spbes phime-
Hie¢ BTOPOTO CcIyvad.

Tpedyemea naibmu camyo ooy dopay Judidiepenuiaviaio ypasne-
e nepeato H()])H()]{Cb, MAKD UIODHL €10 UHIMEVPUATGHBIMD  MHONHCUNCACMD Obla0
(y—w)* (y —v)™"=%, 10 m ecmy ULAOE NOIOHCUMCIBHOE YUCTO.

Jaa pbmemia oTofi sajauym Lpewie BCETO DPasBUIEMT Takoe IIPde-
PEHIAIbH0E ypaBHCHie, HHTErPAIPHBIMD MHOKHTEIEND KOTOPAro GyIeTT
(y —wu)* (y —v)*='. Hpocrbiimag Qopya Taroro aud@epeHmialbHAT0 YpaB-
HeHig OyIeTs:

A —u)y=3{v' (y —u)dx —u' (y — v) 0z~ (u —0)dy} = 0.

Io poxasammoMy BT § 8 HYRHO 5T0 YpaBHEHic YMHOKUTD Ha (y — v)"+!
I npudaBnTh KL ypaBHeHino (33), BL Koropowds BMbero F, F, n F, HYKHO
HOJCTAaBUTh HUXD BLIpamkedig (40), BL KOTOPHXD BMBCTO £ HYEHO mOJcTa-
BUTh — i —¢. Do pesyaprarh Loayuuyb caMyno ooumyw (opay audde-
DEHIIAIBHATO YPABHEHIs, HHTETPAIbHBIMTD MHOKUTEICMTD KOTOPAro OYIeTD
(y—w)* (y—v)="~2.

OTHMD f sakaHuuBan uscrbiopamie sajaum Kopiuma m gymMamo, uTto
ara sajava H3cIBLoBaHA BO BCBXT 10IPOOHOCTAX.



[lo nosony ecratem B. [I. Epmakosa mons
3ar/]aBleMb:

Nudbdepenuianbibia ypaBHedis neparo nopaka, UMbIOLLIA AaHHbII
WHTErpaibHblil MHONUTENb (hakTopianbHoi (OpMbI.

A. H. Ropruna.

Hoxs oTHMB 3ariaBies mogsimiach B Co0OMEHIAXD XaphEOBCRATO
Marematnueckaro Oomecrsa ') crarbda B. 1l. Epmarosa, cojepraniasd HOBOS
p3lokeHie pbmenig Toll salaum, KOTOpas TPARTyeTcd BD MOEMD memyaph
mows saraapienMt: ,VISHICKAHIA 0 MHOEHTEIAXD AH(QHCpesniaIbHbXD ypaB-
nemifi mepBaro mopaaka‘ ?).

Ecam GW yuoMSHYTYO CTaThblo HAIICAIH KTO 1160 APYTOIl, I HE CUEID
0Ll HYKHBIMD OTBBUQTD Ha Hee, HO Takh RaRh OHA IPHHALIERHTD CTOIb yBa-
maemoMy yueHoMy kakn B. II. EpyMaropn, 10 Mub Hamerca HeOOXOAHMBING
cibrars mbroropoid saybuamid.

Bn mpeancaosin ko csoeit crareh (§ 1) B. II. Epmakosb mogBepraers
KEpUTHES MOe M3I0AKEHIe HpeiMera BhL YIOMAHYTOMD ymemyaph, BB IPyruUXD
ke maparpafaxs H3IATACTDh CBOH COOCTBEHHBLA macabiopanifg, Kacaolligcs
ARTOPIATBHBIX'D MHORHTEICIL.

Ha wputnky Moero maiokeHig s orsbuarh me Oyly, Tawh Kakb Iyu-
mus 0TBBTOMD Ha Hee CAVEHNTH OLIABICHie cOJepRaHiA maparpagons, Npu-
J0KEHHOE KL MOCMY MeMyapy. '

Ormocuteapno ke uscrbposamiii B. II. Epvarosa m ero HOBaro Msio-
skenig pbmenia moell sajtawl 4 erbaano wberoapko saMbuaHii.

CHawaIa MOCMOTPHMD, Kakh OND BRIDARAeTh camyn sajlauy. Bb § 2
OHB ee (POpMyIIPYETH TAb:

1) Bropas cepig Tows IX nl 1.
2y Marevarnueckiii CGopumss, nsiasaevsii Mocroscrmwn Maremarmdeckunys Obme-
reoms. Toms XXIV.



yAycrs M 1 N osmauanrd 1rbisis aaredpanveckia QyHETiN nepemba-
HATo yf, KOS(PUILICHTHL ¥ 5THXT MHOTOUWIEHOBT CYTh (BYHEIiN nepeMbHHATO 2.
Hpeamers mamero nscabioBania saRT0TAETCT B pburenin cabayonedi sazaun:

Tpedyemen naimu camoe odmee evpancenie daa M u N nods yeao-
srevs, umoont dudifiepenuiarvioe ypasuenie

Mdz—+ Ndy =0 (1)
UMIBAO UHINCLPATLHBLL MHOACUINCT
i 5 FEI &Ly [ - (02 A
h_(y_u.l) U ()

S1bcs ¢, @,...a
nepembrnaro x*.

Sambuy, yro 375Ch HYKHO 100aBHTH; MELY TOCTOSHEBIMII w, )y S
wbrh HE 0fHON paBHOf HyIO U BeawuwmHLI Uy, By,. .., HEPABHBIL MEKIY
C00010, MOTYTH OBITh BB YACTHBIXT CIYUASXD I [OCTOSHHBIMIL

Huuero me romopurca o Tomb, UTO 331aH0 I UTO CUHTAGTCH HeH3-
BECTHRINE.

XOTSl Bb 3arIaBiil crartbil M VIOMIHACTCH 0 OaiHOMS UHIRCYPATBHOMD
MHONCUIMENTD, HO Uy, Uy, . .0, HE MOTYID OBITH 3aJaHBl 10 TPOH3BOIY KAKD
(pyHEEIIN 0T %, HOTOMY YTO BB TOMDL cayuah e Oy/e1D CYyNmEecTBOBATH Ih-
IBIXH (yHEUE M N or'h y, 111 KOTOPHIXT ypaBHeHie (1) amban Osr Mmo-
xuTereNt K.

Hoxasarean e «, «,,. . -G, I YHCHO WX'B % JONHKHBL OBITH 3aJaHHI,
LOTOMY UT0 BD NIPOTHBHOMDL caydal He Oyiert oupeibieHEbIXSs BHpamemif
rust M ow N wp ypapmewin (1).

Hakomens u nmpn »Tuxs JaHHBXT 3a1aua, KOTOpYyIo ce0b mpepiaraers
d4BTOPTL CTAHOBUTCA HEBOBMOKRHOI, €CIH HE 3alaTh CrelleHell MOANHOMOBL
M u N, Tapb Kakb cavmao oduao ewpascenia oas M N, Koropoe xo-
1ersh Hafity B. II. EpMaross, He cymecTsyers, kKakh BUIHO M35 MOETO Me-
Myapa, a JIA RamIbXb crenemeil M um N moayualoTcs GBOH 0COGEHHBLI
BHIpakeHiA. :

Takt kakb OHB TOBOPUTD, UTO H3IATAETD pburerie woei sazaun, to g
CUHTA HYRHBIND [PUBECTH 31BCh ed I0CTAHOBEY, KOTOpas MHoW crbiaxa
BD IPEJUCIOBIT Kb YHOMAHYTOMY MeMyapy.

Pasynba mont M u N ubasia (yHETIL 0TB ¥, MOLL Uy, Yo n sy BB~
AUTHHBL OTT /) HE3ABUCANLLA, HEPABHELA Meway cobow, 1moin P (yHEmio
OTb &, WOXD Ay, hy,...h, NOCTOAHHSIA, H3TL KOTODPHIXE HH 071da He paBHa
HYO 1L BLIOHpAd HOAXOAMUNG 00pasoMb H3h BELIUHHD 1w, Uy e« Uy K
E0a(uiienToss MEOrourenost M u N b, KOTOPBIe CUHTANTCA 3aJaHHBIMI,
4 cTaBIo crbiyonyo sagauy:

CyTb UHCIA NOCTOAHHDBIL, W, ..., CYTh (YHEIN

" 1




Haiitn HeoOX01MMBIA 1 J10CTATOUHBIA YCIOBiA, BHPAKCHHLA KOHCUHLI-
MH YPABHEHIAMH MERIY NAHHBIMH H HEH3BLCTHRIMH KOINYECTBAMH, LIA TOTO
uT0Obl YpaBHEHie

Mdz 4+ Ndy=0
MOTI0O HMBTH MHOKHTEIL
=l (g =Y iy — ) e s (g —u)h

31bch h” Wi Jhy, Wouneao uxX® [ CYNTAITCA 33 1AHHEIMIL

IIpudasmw, uTo cremeHu noamHoMoBL M 1 N Takme IIpeImoIaraiorcs
3aJAHHBIMII.

YMHOBHND OpeInyiee judQepenniaipaoe ypasuenie na P u crbiaems

PM = M{y), PN = N(y);
TOTJ& YDABHEHIe
M(y)dz - N(y)dy = 0

G}TJBT% nybTh MHOERHTEIEMD

u | :
JP =u@) =@ —u) "y —uy)". . .(y —u)h.

IIyers o ecrs BBICHIAd H3L ABYXDH cremenefl moaumomoss M (y). N(y);
TOTJ1a OHI MOTYTH OBITH HAIMICAHBI TART

M =P, 0° 0, Yy i B U
PN TR S R o e S S R O
r1b
By, Byy Posi v Pos Qgs T Do (2)

CYTh BeIMTHHEL 0T ¥ HEBABHCANLS H Dokpaiimeil MBpB o1Ha HBH IBYXD
V.. 4, HE DaBHA HYII.

Hpudasan, 410 ¢, K0J4EHA OBITH BEJIUHHOW IOCTOSHHOD.

LloHATHO, WT0 OTH BEIMUHHT (2) U oy, W,,...H, MOKHO TPEOOBATH
TOIBKEO OJHOTO, 8 HMEHHO, 4T00H ¥XP BHpaKeHid OLLIH He0OXOTIMBLIME M
IOCTATOYHBIMA  JI TOro, 4To0Ll ypasHeHie M (y)dx—— N(y)dy = 0 mwbiao
MHORHTEIb ¢(y), OpHYeMB LpoMb o, 0003HAUAIONMATO CTEIEHL OJHOTO H3D
NOIHHOMOBD M n N, HYKHO 3371aTh H CTENEHb IPYTaro.

i1 morasaas, wro BexwdwmHbl (2) BMBCTE ¢ w, Uy,. . .4, YI0BIETBO-

0TH 6 -+ COBORYUIHBIMB AH()EpeHIialbHBIMT YPABHEHIAME IEpBaro

palRa.



_l

Ecan 611 Mbr 3aaan BBR0TOPBIT M3 Beamunnt (2), Hampudbpn UL psia

Pys Vs, By Py
Bb BUAB (yHEUi 01D /
Bioillyar Ugvio o, Ui, Mmooty

U UXb HIPOU3BOJTHBIXD, TO, IOJACTABIBL HXTD BDL ypaBHeHid (43) maparpaga

16 MOero memyapa, Mbl IOIYUIIH OBl HOBLLL Ju(depeHmialbibld YpaBHEHIS,
KOTOPBIA, €CIM HE ORAKYTCA CabicTBiAMH VIOMAHYTHIXD 6 - [, HYEKHO Kb
STUMD HOCIBIHAND UPUCOEIHHETH W 00D HETEIPHPOBAHIN KOTOPBIXB CKA34TH
HUYEr0 Herb3d. OHE y#e cOBCBMDB HC OTHOCATCS Kb Moedl sajgaub.
Ilocmorpumt we, kawd mocrymaers B. 1I. Epsakoss, uro0sr phmnTh
sajayy, 1 1rd sroil mbaum pascmorpums § 5 €ro crarhi.
OHD crapaerTcd NPUBECTH YPABHEHIC

M(y)ds + N(y)dy =0 (3)

Kb ADyromMy, UMBOIIEMY TOTD ke MHOKHTCIL £, Kakb o 910 (3).

3arbyMb Ipepmoxarad, yTo HalileHs 00IMif BEAMYHHLL Loo((UIIeHTOBD
upt dr U dy BB 9TOMDH JAPYroMDb, OHBH XOUETH IHOXYYHTH I35 HUXT 0O
e BOAMUHHLL IIOIHHOMOBT M(y) u N(y).

OHB BBIBOJUTH CHauala ypaBHEHie (24), a HMEHHO,

(FQQ_F ) ZJH_(]%L—+F O)dy_o (24)

unboiee MHOKUTCIEMD IIPOH3BELEHIE
(et )% (W) (2 )

IPH UPOHSBOIBHLIXD BEIHUHHAX'H #,, U,,. ..U , HE3ABHCANHUXEL OTH .
Bn ypapmemin (24) F, F,, I', uMbOTE Takid BeIMUMHEL:

a—+1 (a+1)za
=(y—ul) J—M) u“)’ F FEZJ—H 2_I y—u, s

i=1,2

a @ ecrb UpoUsBoIbHAA Ihiad (QYHENIT 0TD 1.

Horowp, KOHEUHO UPEANOIArasm, uT0 w, , U,,...«, HMBOTL THEe Bed-
UHHBL, UTO U BDL MHO®UTeXrS R ypaBHeHIS (3), 0BT BIUHTACTD YpaBHEHIie
(24) m3p (3) M mOIyYaeML HOBOEG YpaBHEHIe, KOTOPOE MBI HAIMIIEMT Talb:

M (x)dz 4 N,(y)dy =0 (4)
rib, cabropareibmo, 6VIETDH
)6 : 06
M, (g) = M(y) — F 37+ B0 N)=N@)—F5~F6 ()

e —_




HazopeMT uepest T cremens moanroMa MM (y) m uepess o crenedb N(y)

OTHOCHTeapHO mepembruofi #. Ymeio ¢ ecTs HamOOabuIee U35 ABYXTD T I Q.
Vpasrenie (4) pbiicrsureasno 6yiers umbrs yHOEKHTEIL [7.

B. II. Epvakoss xouers cibiarh crenenb moamHoMa NV, (y) HEEe
ubyae n— 1.

Jaa oroft 1wham, Ipejozaras, uto ¢ > n—2, 08 Jhraers o =n--m—1,
rab m whbioe W TOIOEHTEILHOS WICIO, I HYIb. 3a ©@ oHB 6epeTh Ihayo
QyHEIIIO cTelmern

Sttt o e S

Yrodn cibaars cremens N, (y) Hmke ubvb o, 0D 1BIaers

(I K 7 (]
¢ 2“1 —+m
-

rab y mero ¢, ects noa(pdumients npu y* Bb mommHoMb N(y), KOTOPLL
OHB IHIIETH TAKD
AT(.U) = q()yil+,ib_1+(j] ﬂ’rb—Fm—‘.’.+- u,

Cabrosareapno sro g, MO®CTD HE COBIAZaTb Cb MOUMDB ¢,, BBEIEH-
HEIM'B  BBIIIE.

OrHocuTe pHO ypaBHeHis (4) HymHO 3aMbrurh cibayomee:

Bo nepseixn (opyyra (6) B. 1I. Epwarosa ne Bbpra. Hyxno cibiars

r/ 0

P —— -
2 E“. = m 4 n,
]

Bh UEMD JerE0 yobrurhed, KOTZa ypaBHAEMD HYI0 Ko3QQHIieHTs pp y*
BD M0InEOMbB N, (¥).
Jaa raxprbiimraro MOHIBKCHIT HYEHO 0Ib30BATHCA KOIPQHIICHTAMH

S r
Tals st mn?

4r00bl JoBecTH cTemenh N (y) A0 ¢—m—1=mn— 2.
Ho B. II. Epyakopd 3amb4aers. UTO BEIMUHHA 7
3HAMEeHaTeIb BDH Hell ecTh HyIb, TO €CTh, KOTIA

o HEBO3MOKHA, ROTIA

e, +m-n=0
(]

H 9THMDL OTPAHHYHBAETCA.



Mexny Thyb upn HAXOm®IEHIH KamIofl 135 BEINUNHD o T R
ORaReTCA MCRIOUATCILHBI cayuail.

Tarxs mampumbps, ypaBruBas myao wos(gumients npn y° ~' BL N (),
MBI IOJYYMM'D JIA HAXOXJIEHIA » ypaBHeHie

G (@, 1y (e, 0 M) 1 28t —1dr, =0

I HCRJOUHTEIbHSI cayuail 6yiers, RorIa

Zal +m——n— 1 =0

i
SHAUUTE TOTD, KOTOPLII yonoymuuaerca B. II. KpMakoBeIMT, He eiHCTBEHHEII.
Bo BebXb 0CTATBHBIXT, HEHCKIOWATEIBHNIXD CIYYAAXD, CTelenb 1N, (y)

MOEETT OLITh JoBejeHa 10 n— 2. Toria ORAKETCL, UTO 7, I, ¥y ... T

02 2 m

Y RO9(PUIICHTHL HTOT0 TPUBEACHHATO HOJHHOMA N, (y) OyiyTSs (PYHKNIAME 0T

W Wedebatl S0t Gl (7)

1B BENWUHEEL ¢y, ¢, q,,...q, CyIb TH, RoTOpRIA HaxojATeA BB (Popmyrk
N a0 i,

Uro racaerca kos(uiiertoss A, (y), 10 mocab upusejcnia oHm 0y-
JYTH (DYHEIIAME He TOIRKO OTH BeAMTHHD (7), HO €Me M OTH HXTD IPOH3-
BOJHBIX'D B KpOME TOTO OTD
Pys Pys Pyye oDy,
HaXoLAmuXca BL (popyyrh

Ll e A B s e S St o S

r1b y Hach 6 ects HAmOOIbIIEe UBD UHCEN: T W 0.

Hasosems 1o amamorin ¢ HauGo.Abliyld UL CremeHell IBYXD MOIHHO-
MOBb M, (y) © N,(y) mocab crbrammaro uxs upuseferia. Toria MOEKHO HXHh
HAlACATE TakD

1 — 245" a8’ —1_1 —2 | 5
M, () =P,y Py 'L Pyt 4P,y P

Ni=0.9" + 0.9 "+ 0+ .. +0 9t

r1b UL JABYXT BEIMUHET P, ¢, nokpaiimeii mbpb oima He paBHA HYIO.

(
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Bo BropHxXT cremenb N, (y) AblicrpureabHo Oyierd # — 2 nocarh npu-
BefeHif, Ho orkyia B3ars B. II Epmakows, uro crenesb 37, (i) Oy1eTd 17

(Omb yrassBaeTh Ha ypaBHeHie (4) ero cTarhl, HO U3D HEr0 HHYYTH
He cabryers, 4TO0 OHa ecTh n— 1.

Yro6el yObIuTHCS BB ATOMbB, 3aMBTHMD, UTO UHCI0 T, ML CTENEHD
M (y) ecrp upousroabHOE. Bo3MeMb, HANPHMBPD, T > #t —-2; TOTIa CTEHCHD
M, (y) wawDb 10 NpPHBEJEHIA, TakDb H necxrb mero, Oygers T > n—1.

Ecau B3ars ¢ < m --n, 10 mouemy iymaers B. II. EpMarosb, uto
Beh koapuuientsr 3v I, (y) mpu

ym—i—u’ ym—i—n—lv e f/“

TONEHL HenpeMbHHO YHHUTORHTHCA?
TakmyT 06pa3oMT yTBepEeHie ero 0 crenenn B, (y) upaMo meBBpHO.
B TpeTbuxD, HUT LS HeYIOMHHASTCS 0 BAKHONE caydah, Korta z>> 0 +11).
Torza sagaua MOmkert He mMbrs pbmerig. [biicTBUTEIRHO, TOTAA BETHUIIHDI
e, &, ..C, HE COBCPIICHHO IPONABOJIGHEL, & J0MAKHDL YIOBIETBOPHTH YpPaBHEHIIO

17 S

L]

al,—l—az—i—...—{-—a = 7. ‘ (8)

Ecan s10 yeiosie BhoAHeHO, TO cTerens I, (y) mocxb mpusejenid
0CTAHETCSI TOWRE T, €CAH BO3MEMD T >> 10 —— %, HIN HHadYe, T > ¢ -+ 1, 4T0
I 10 IpuBeIeHid.

Ecan om0 Hecobmoiero, To Oyiern T < o -+ 1, mii naue, v < m — 1.

BospMeNs BT 001eMD cayuab 7 = ¢ -+ 1=m - » 1 85 (yEELin 6 crbraeys

0CTABAAL 7y, Tyy. .., 7, TPOHBBOILHBIMU.

Torga cremens N, (y) 6y1e1s ¢ — 1=m +n—2, a creuenb M, ()
HE MOMETH 0CTAThed ¢ ——1, mdo Torja OHA Ipesbmmala Obl cremerb N (y)
ma asb exmmmiel, a 510 Tpedyern mo § 5 Moefl crarnm, uTOOB yeaosie (8)
6o codaogeno. Taxs kars mocabimaro wbrs, a ypaBHeHie

M, (y)dx— N (y)dy=0

Bce TarH MMBerd MHOmuTeb R, 10 BL M (1), upn BEeGpannoil seanunsb (9)

KOIMUECTBA 7, KO3uiients mpn »° ' J0LKEHD YHHUTORITECA. ITO JaeTh

i
q{)

e o m 4 "
7

j,)u + 7‘0 i (‘)7 II"IH ])(_l =i

Yy Ca. § 5 moefl HUTHPOBARHOIN CTATHU.



=50

1

Ecin, yiepxapp sexmunmy (9) gia 7, Mb crbraens

[ (a n—za —r—m—}—n)EaL]

: Ea —Lm—}—n—l

npesoIaras, 4ro S“c¢4—nz ~-1-—1 He HyIb, TO KoauuienTs upm y° !

B N, (y) yHHIITOJhHTCH, a cremenb M, (y) HE MOKETH 0CTAThCA PABHOL o,
100 ycaoBie

Za —(—Q—y a.+m-4+-n—1=0

HG BBIIOIHEHO.
3uaquTh Bh DM, (y) Kod(QUIieHTs npH #° 10LKeHT GOHTH HYIEMD, a
aTO JIaersd
P ,Zu—{—rOZ(a - 1w =0,
OTEYJIa BLIBOTHMD

pdUe SR S i o 1
pe=n b=l S 1Lia.
) 2

Hponoamaa pascya1arsh NOTOOHBIMD ke 00pPas0Mb 1axbe, MBI yBHIHIMG,
YT, €CAH HE BCTPBTUTCA HH OAHOTO WAL HCKIOUHTENBHBIXT CIYIAEBD, YIO-
MAHYTHIX'D BD 3aMBUAHIM IT@DBOMD, MBI MOEKEMD T0BECTH CTermemd I, ()
X0 n—1, a cremedb N, (y) 1o n— 2.

Bb mpuserermoymt ypasHemin (4) 6y1erh TOTIA 6'= it —- 1.

Bp rpersuxt yreepiienie B. II. Epmakosa, 4ro mo HCRINYEHIH

PN e

U8h 6' 4 n=2n—1 ypaBHEeHi{l, KOTOPHIMD J0JKHH YI0BICTBOPATH KOH()-
(punienTsl MpUBelEHHATO YpaBHEeHIA (4), ocranercd # — 1 caMOCTOATEIbHBIXD
TpPepeHIialbHBIX't  YpaBHEHIlT TepBaro TOPSIRA, HHTETPAIB ROTOPHIXD
OyAYTH colepkarh #— 1 He3aBUCHMBIXT, IIOCTOSHHBIXD HTPOU3BOJIBHBIXE,
ONATh HeBBpHO. :
JBAcTBATEALHO, Y HETO HUHYCT0 HE FOBOPHTCA 0 BUKHOMD cayuab, koria
MOC UIICIO «, ILUI BL HACTOAMEMD cayiab Za e 0= Za n— 1 paBHO

OTHOMY I3 UHCEID
W o S e

.

TO €cTh, KOria e, NMEETh OJIHY 3L BEIMWHHD '
R e

-
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DTH BeIHUNHBL He 1210TH HI 01HOTO H3D YIOMAHYTHXD HCKIOTHTEILHBIXD
CIYYaeBT H, cIBI0BATEIBbHO, NPI HIXTD HpIBejeHie ypaBHeHRis (4) BOBMOKHO.

Mexay mhwp wieao gudiepeHIialbHEXD ypaBHEHIll 11 MOCTOSHHBIX'D
[TPOU3BOJIBHBIXD Bb HXD HHTErpaIax®h MOKETD 6eTh uw # (e §8 17 m 19
Moeii cTaThi).

B% UeTBepTHXD, KpoMb YHOMAHYTHIXD BAKHLXD CIyIaeBb, 0 ROTOPHIXD
HIUETO He TOBOPHTCS, He YIOMIHAETCA Tak®e 0 CABIyOIUXD:

Korza crenesp moamHoMa I (i) MEHDIIE CTOHEHI N(y). Bp s1oMb
cayuah HBCKOTIBEO MHTETPAIoBD Au(epeHularbHbIXD ypaBHEHLI 3ajayi Io-
ayaaerca memocpepcrsenmo. (Cu. §§ 9. 10 m 12 woeil CTaTbH).

Roraa Zai ecTh 1hIoe wicao. Torja cymecrsyers 0JHHD HHTErPadD,

i

roayuaomifica menocpegcrsenno. (Ci. § 15 Moeft CTATHI).

He ycramaBimpaercsd b TOYHOCTBIO HU THCIO T epeRmiaIbHbIXD
ypaBHEHifl 3ajaun, HI YHCIO XD HESABHCHMBIXD HHTEIPAIOBh BL Pasii-
HHIXD CIYYadXE.

Hagomens, ®b IATHIXE, 3aMbuy, uTo HpHBeleHie 3aJaHHAT0 yPABHCHIA
Kb IPYTHMTE @0 §§ 3 I 5 CTATbH ABTOPA HACTOIBRO JCIOKHAGTD 3313ty O
PAsBICKAHIN KOHCUHLIX'D YDPABHEHII MEH1y BEeIITIHAMI

Qys Qs Tao- - - Dg> Uys gy oo Uy

YTO CAMB aBTOPH UXD HAMHCATh HE MORETD.

Tloka ke 3T0T0 HE crbiamo, MOKHO CKasarb, UTO phirexie 3ajadn
OTCYTICTBYOTE.

He rbrag jpyruxhb BOspaikeHiil, g Bb 3aRI0vueHie CKamy, UTO0 XOTd
g u maxoxy sawbuamia B. II. Epuakopa, OTHOCANIACH Kb Moefl 3axaub,
BECHMA [HTEPECHBIMH M BARHLIMI, HO HE MOTY Ch HHMD COTIQCHTHCH, qT0
MOM De3yIRTaThl H3I0HEHH HMB BD IPOCTOL 11 gcuofi opmb, Kakn 8TO OHB
TOBOPATSH BH KOHI CBOETo MpPeINCIOBid, HO BB TOMB, UTO 33Tadad n3cah-
TopaHa NMD BO BCHXT MOAPOOHOCTAXB, Kakb OHB I0Maraerh BL ROAID
cBOGIl CTAThH.




Msentrosanig mo Teopiu ypaBHeHiT ¢b
JaCGTHHIMU POU3BOJHKMY TTepBaro Mopaaga
OJHOM HeM3BbCTHON ®YHKIIIW.

H. H. CaarnkoBa.

hatoa B A OF

O6pasoBanie npouseodubixb ypasuewit C. /M u 3agava wxb
HHTErpupoBaHis.

1. Hacroamee mscabioBanie MBl HAUHEMT Cb H3I0:KEHIT HAUAIBHBIXT
HOHATIH, KOTOPHIA IIPEICTABIAITE OCHOBB RIACCHICCKON TEOpil YacTHLIXD
Jn(pepennialbHpXs YpaBHeHiil.

Raxp mspberno, Ju@@epeHiiarsubia YpaBHEEHIA €L YACTHBIMH [POH3-
BOJHLIMU IIOJYYAIOTCS IPU HOMOLIM HCEIIOUSHIA MPOUSBOABHBIXT MOCTOAHHBIXT
BEIMUNED 1A NPOM3BOIBHBIXD (DYHELIM I35 (PYHEMIOHAJILHHIXD YpaBHEHII
I HXB IIPOM3BOTHEIXD YPaBHEHII,

Ilycrs saBucuyaa mepeMbHHAd & 0003HAwaeTh (YHRIK ABYXTH Hesa-
BHCHMBIXD TepeMBHHBINL 2 W y, koTopas onperbrgercs cabiymmmin
PABCHCTBOM'G

"= ]L‘(J‘U: "/)

Hasosews uepest p 1 ¢ uUacTHBIS MPOM3BOZHEIA LIEPBATO I0PAIEA
(YHEMIH 2, cOOTBBTCTBEHHO M0 HE3ABHCHMBINT IepeMBHHLING « I ¥, T. .
IMOJOERIME

. 0z 0z

A an L dy’
Takb 970 uMbers Mbero cabiyouad ind@epennialbiad 3aBHCHMOCTL, PaB-
HO3HAUHAS O000MMDB IIPEIBIIYIIIMNTE PaBeHCTBAMT

dz = pdx | qdy.
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HyeTs mwbewn 3aBHCHMOCTD MEKLY DasCMaTPHBAGMBIMI IepeMBHEBIMI
Z, x, y, RoTopas ompeibigers ceMellcTBo I0BEPXHOCTEN, saBiucAllee O0TD
ABYX'h DASIMUHBIXT ITAPAMETPOBD @ M b, W IPeJICTaBIdercsd ypaBHEHIEMD

e Y, 4 B (1)

IIPBIHOIIOH\'KDI'};, 4yTo HOC.TI'BJIHBB p&BBHGTBO H €ro JIBa HpDHSBO;IHIJH
)"})ELBHEHLH nepBaro mopdira

of of :

—— PR i)

D= g 2

1 ox’ 1 dy (2)

00pasyiTsh COBMBCTHO cHETEMY TPeX® ypaBHEeHifl, KOTOPHIA, 0 HCKIOYEHiH

lIEl‘]_)EL\[eTDOBTJ o H 7), 1alTh Bb ]_)GSbiTaT'E OIHY 3aABHCHMOCTD CJI'}‘);[ETH)HJ:HTO

BILTa
Fiz, ¥, & p, 99=0. (3)

Tlocabgnee moayueHHOEe PABeHCTBO (3) IpefcTaBlderh Jugdepeniiaib-
HO8 VpaBHeHie C¢h UACTHBIMH I1IPOM3BOJHBIMU IIepBaro IOpSika p H ¢ OTHON
meuspberHofl (JYHRIIM 2 W XaparTepHayerh coGoff oflmig eBolicTBa BEBXD
noBepxmocTeil ramHaro Buia (1).

Phurenie ofpaTnaro Bompoca, OTHOCHTEIbHO PAsbiCKaHis (YHKIIOHAIb-
HBIXT YpaBHEHIl I[0BepXHOCTElNl, VIOBIECTBOPAOMIUXD YCIOBIAMD, BBIPAKEH-
HBIMD I QeperniaippiNs ypaBHeHieNs (3), IPeIcTaBIAeTDh Takh Ha3blBae-
MYH0 32124y HHTETpHPOBaHif Hocabiudaro pudgepeHnialbHaro ypaBHeHisd.

Bearoe sHauenie (yHENiD 2, BL HepeMBHHBIXD # U y, onperbigoniee
RAKYIO-TH00 MOBEPXHOCTH HMCKOMAro BHAQ, M, CTal10-0bITh, COBMBCTHO €O

3HAQUeHISIMHI CBOHX'b IIPOH3BOIHLIXD ()J i d—;yfomﬂecrmmlomee JTAHHOE 11-
¢epeniiarbHoe ypaBHeHie (3), HasbBACTCA ero protttenies, WL UHIeIPaioMs.
: Lloanvins  wnmewpagons HasbpiBaeTcs pblieHle ypaBHeHIA (3), 3aklIo-
yaoliee IBS pasImuHLIA HPOM3BOIBHBIA HOCTOAHHBIA BEIMYMHDI, PE3YILTATD
HCETOYEHIS KOTOPHIXD W36 JaHHAro pbilenid 1 ero ABYXD IIPOM3BOJHBIXD
ypaBHEHill mepBaro mopsjIka, NPHBOTUTE KB OJHOMY TOJILEO HCXOJHOMY AH¢-
(epenuialbHOMY YpaBHenin (3).

Qacmnorws wimerpatons HaspBaeTcsa pburedie ypapHedig (3), Ioxy-
qaeMoe I3b I0JAHATO ero HHTETpada COOOIIeHieMD JacTHLIX'D sHAUeHii mpo-
H3BOJBHBIMD  IIOCTOSHHBIMD BEIMUHHAMD, BXOZAMINMEL BDH 9TOTD  IIOJHLII
HHTETPaIL. '

HakoHews, ofupums 1 0co0eHHbIMS WHTETPAJIAMHA Ha3bIBAIOTCA phiexis
VpaBHEHIA (3), onperbadeyMplad TEOMETPHUCCRH KAKD 00EPTRE CEMEHCTBA IM0-
Bepxmocreii (1), 00pasoBaHHBIA COOTBBICTBEHHO BL IPEIHOIOKECHIAXD, UT0
[rapaMerpsl ¢ W b CBA3AHB, BL IEPBOMB CIyIaB 0JHOI TPON3BOIBHOI 3aBi-
CHMOCTBI0, & BO BTOPOMB cayuab ¢ m b He3aBHCHMEL MEELY C0GOii.




Ecin ocranoputhed Ha pascMATPHBAEMOND CIyuah IBYXT HesaBuCH-
MBIX'b HEPENBHHBIXD, TO, OTHOCHTEIBHO TPEXD B3AUMHO 1CPIEHIEY.IAPHLINE
Ocefl, KOOPIAHATHL z, ¥, 2 OTWHUAIOTDL BB IPOCTPAHCTBS TOURY HOBEPXBOCTI.
IPECTaBICHHON ypaBHeHieMs (1), a YACTHBIA NPOUSBOTHBLL p I ¢ onpelh-
IA0TH HOT0KEHIe KacaTeIbHOl IIIOCKOCTH BH pascMarpusaeMofi Tourb mo-
BepxHOCTH. Beb mpusegenmbld mOBATIA 1 omperBieHis pacmpocTpamHOTCs
0e3h BCRAKATO TPyla Ha cayuafi MPOHSBOIBHATO WHCTA HE3ABHCHMBIXT TEpe-
WBHHBIXD BEIMUUND I HA CHCTEMBI COBOKYNHHIXD YDABHEHI ¢'h UACTHBIMI
IPOHSBOJHDIME 1IePBAaT0 IOpsika oxHofi HemspberHofl (yHEmin mo whckoan-
KIMD HC3aBHCHMBIMEG TepPeMBHALIME.

[ocabauia reoMeTpHueckis mpejcTaBienis TBCHO. CBASAHLL CL KIACCH-
UeCcKoll Teopiefi ypaBHeHii ¢ UACTHRIME TIPOHBBOIHLIMI IEPBAL0 NOPAIKA
oxmoit memssborHoll yHLmin, coziammoil Tpyrayn Jarpamka, Ko 1 dxobin.
Ha nsiomennows Bpmue crocodb HPOHCXOMIEHisS DPAascMATPUBAGMBIXT (-
(hepeHIaIbHBIXD YPABHEHIl I HA YRABAHHLIXT TeOMETPHUCCKUXT 3HATCHIAXT
BXOJANMXD BL HUXD IIEPeMBHHEIXT BEIHURHDL OCHOBAHL Beb npuromenis
HAZBAHHON Teopin KDL IBIOMY DIy BOOPOCORDL TEOMETPIM H aHAIH3A.

Co BpeMeHnm Co3JaHIA HCUHCIEHIS Ge3KOHEUHO-MAIBIXD BEANUNHD 10
CEMHACCATHIXTD TOXOBD Hpouraro croxbrig, Teopis ypaBHeHilt ¢b vyacTHLIMI
I[POM3BOJHBIME IIEPBATO IOpALKa OZHON HemsBBCTHON (PYHEIIN pasBHBAIACE,
HCXOIA 13D PascMOTPBHIA M3I0:REHHBIXD BbUIE OCHOBHLIXD HMOHATIH 1ude-
PCHI[IAIbHATO HCYHCICHIA, OTHOCHTEIBHO WACTHBIXT IPOH3BOIHEIXT 3aBHCIH-
MBIXB IIEPeMBHHBIXE 110 He3aBUCHMHIMT mepeMbumnivt. Sarbws C. Ju 1o-
cTaBuyb Jarpmbiimee passurie usygaemoil Teopin BD BaBHCHMOCTL OTD
uscabioBania HOBLIXT HepPeMBHHBIXTD BeAMUHHTD 0 HOBBIXE CIOCO00BL 00pa-
30BaHIA 0c00aro pola npouscodnsixs YpapHeHill, roropuia sambEIIN codoii
Ju(pQEPeHIialbHbLL YPABHOHIA b TACTHHIMI IPOHZBOJHEIMI, B KIacciue-
CEOMDB cMBIcah aTOTO CloBA.

Bp mamews counHeHin MBI nMbBeMT BT BUIY LpHTHUCcKoe Hicabioba-
Hie HOBRIXD yueniit C. Ju, KoTopoe HpHBEJETD HACT KD CTPOTOMY PABIITII
MEELY O00MMH THIIAMM YRA3aHHBIXH YpaBHEHIil,—Cb UYACTHRIMI IPOH3BOIL-
HBIMH RJIACCHUCCKOT Teopin # IIPousBOAHRIXTE ypasuemili C. Ju.

LosroMy MH HauHeMDb wocabayomee nazomenie ©b pascMorpbuisg
OCHOBHBIX'D IIOHATIH pascMaTpuBaeMoil Teopim.

2. Bp cBouxD H3CTBIOBAHIAXD 10 TEOPIM YACTHHIXT IH((epeHiiaib-
HBIXT ypasnewiit C. Jir BBeIs HOBR OTANYHBISA OTH MPEABIIYIINNT MOHATIA,
pascMOTPBHID LOTOPHIXE H MOCBIMATCS MOCABIYONIA CTPORI !),

1) 8. Lie.—Zur Theorie partieller Differentialgleichungen erster Ordnung, insbeson-
dere iiber eine classification derselben (Nachricliten vor der K. Gesellschaft der Wissen-
schatten u D. G. A. Universitit. Gottingen, 1873. S. 473).

S. Lie.—Allgemeine Theorie der partiellen Differentialgleichungen erster Ordnung
(Mathematische Annalen. Bd. IX, 1876. S. 250).

e a——————

e —



Hycrs, coraacuo ¢b IPeABIYIIING, BEIHUMHB 7, ¥, # 0003HAUAIOTH
KOOpIMHATE HbKOTOpOii ZamHoii Touknm BL mpocrpamcteb, a X, Y, Z mpel-
CTABIANTD TEEYILA KOOPLUHATE. Y PaBHEHie II0CKOCTH, MPOXOIAILell 1epest
T0URy (%, ¥, 2), Bhpamaerca CIBIYIOIHMD PABEHCTBOMD

Z—=p==pH X —aiq (X —g)

rrb 3EavenHia koedduuienToBn p 1 ¢ BHOIHD onperbIA0TS HOlOKeHie oIpe-
rbIenHoll ILIOCKOCTH, KOTOPYIO YVCIOBAMCA CHMBOAHYECKH 0003HAU3TH Ue-
pesb (P, q).

Taruys 006PasoMDb KOOPAMHATHL *, ¥, # W IAPAMETPH P, ¢, OTMBUAL
omperbieHAYHO TOURY BB IIpocTpaHCTBS I HPOXOIAMIYI Yepesh HEe ILIo-
crocts, BMBerh b Thbun Bmoambh ompexbasoTh HBRoTOpHIE  083KOHETHO-
MaIBl KpUBOAMHEHHB [TOBEPXHOCTHBL 2I6MEHTD, TMOCTPOGHHEII Bh Pascya-
TpuBaeMoit Toukb (x, y, £) I COBIAJAWINA BH ATOM ToURB ¢B MOCTPOEHHOI
BD Hefl II0CKOCTBIO (P, q).

Li09TOMY COBORYIHOCTH DPascMaTpHBAaEMbIX'h IATH BeIUTHHD

z, Y, % P, 4q (4)

(. JIi HABHIBAETD nosepanocmibims aaemenmonms (Flichenelement), mrm nuoria,
IS KPATROCTH H3I0KEHId, ademenmons (Element).

COBORYIHOCTh BHAUCHI I0BepXHOCTHBIXH HIEMECHTOBD, CBASAHHBIXD
MEELY co00f KakuMU-1H00 yexoBigMi, dmi ypasHemisyvm, C. Jn HasbBaeTd
cucmentodi nosepanocmicuzs axemenmoss (Schar v. Flichenelementen). Taxs,
manpmybph, BCAKOS YpaBHEeHie Memly nepeMbHHRME BermymHaMI (4)

Py, viprg =0 (5)

[JlIlJe,l'iSﬂHE-T.rb CHCTEeMY MOBEPXHOCTHLIX'D 2JIEMEHTOBD, COBEPIIEHHO HE3aBLCIIMO
0TS TOTLO, 3aRINYaeTDh J1H 9TO yp‘dBHOHiH Beb AT pascMaTpUBaEMbIXb IIEPE-
MBHHLIXT BEIHYNHD, HIX TOIBKO H’ER()TO]“)I)IH H3Db HHX'D.

8 Tie w. F. Engel.—Drei Kapitel aus dem unvollendeten zweiten Bande der
Geometrie der Beriihrungstransformationen (Mathematiche Annalen, Bd. 59, S. 193).

S. Lie w. F. Engel.—Theorie der Transformationsgruppen, II Abschnitt, Leipzig,
1890. 8. 7. ; .

S. Lic u. G. Scheffers.—Geometrie der Beriihrungstransformationen. Erster Band,
Leipzig. 1896. S. 481.

E. Goursat.—Legons sur lintégration des équations aux dérivees partielles du
premier ordre. Paris 1891. p. 244.

E. v. Weber.—Vorlesungen iiber das Pfaff'sche Problem. Leipzig 1900. S. 230.
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IBa cMeRHEIXD 0€3KOHEUHO OIMBKO PACIOJIOEEHHBIXD II0BEPXHOCTHHXE
HICMEHTA WASLIBAWTCA coedunennvimy (vereinigt), ecam Touka OITHOTO #de-
MEHTAQ DACHOIOKEHA Bb ILIOCKOCTH IPYTOro.

JerEo BoBeCTH AHAINTHYECROE YCIOBie, MOKASBIBAKOINEE, UTO AAHHBI
HOBEPXHOCTHBII JIEMEHTDH (4) HAXOIUTCH BH cocduMeHii ¢h OE3ROHEUHO 0.3~
KAMT Cb HHMD 3IEMEHTOMD

x-+dr, y+dy, e-+dz, p+dp, g+ dg.

Hoxeraads LI 97000 KOOPAMHATH TOURM Nocabiuaro siementa BMECTO
TERYIUXD KOOPAUHATH Bb YPaBHEHIE ILIOCKOCTH (p, ¢), IOIyIaeMb cIbryio-
1@ PaBEHCTBO

dz = pdx - qdy, (6)

KOTOpPOe U IIpeIcraBlIfgeTh HCROMOC YCIoBie coedumenmnocmu 000HXB pascMaT-
PHBAEMLIX'E IMOBEPXHOCTHEIXD JIEMEHTOBE.

Hagorents, cucrema [M0BepPXHOCTHBIXD SIEMEHTOBD, HAXOJANNXCA B
coedwienin ¢o BCEMH CMEKHBIMH ©bh HEMH O€3KOHEUHO-OJH3K0 PACHOI0RKEH-
HBIMHI DJAEMEHTaMI, HaseBaercd, corracuo c¢b C. Ju, codopaniens moBepx-
HOCTHBIX'D 3XeMEHTORTL ( Flement- Verein, win Element- Manwnwigfaltigheit).

Tarmyr obpasonn, npu pasexorpbrin codpamiit MOBEPXHOCTHBIXL ale-
MEHTOBD, LUPUXOJATCS PA3CMATPHBATH TMPEEIS BCETO YCIoBiA, omperbidouisa
JAHHYH CHCTEMY SIGMEHTOBDL I 3aThMb—yC10Bif UXD COCIHHEHHOCTH.

Jderso Buabre, maupuMbph, UTO COBOKYITHOCTH BCHXB TOYEKDH Kakoii-
1I60 IIOBEPXHOCTH M HOCTPOEHHLIXDL Bbh HHUXL KACATEIBHBIXND ILIOCKOCTEll Kb
9TOHl IOBEPXHOCTH IPEACTABIACTH COOpaHie 3IEMEHTORD, IOEPHIBABIUIXE
CILIONIALIMT 00pasoNs JAHHY) IOBEPXHOCTH.

Bropofi mpuwbpn npercTaBigers CHETEMa, HIEMEHTOBL, H3h BCBXDH TO-
UEKD RAROIM-1M00 KEPHBON JIUHIM BB MpocTpamHcTBh U ILTOCKOcTel, MPOXOoxd-
HIUXD 46pesD RacaTelbHLLd IIPIMBLA, HPOBEJEHHBII BDL TOYRAXD PascMaTpH-
BAeMOIl KPHBO{l, KOTOPBIA 00pPa3yoTh COOpaHie HIeMeHTOBD, PACIoI0Ke HHFIXD
CILIOIIHBIMD 00PasoN'b BIOAb Hammell EpuBOd JMHIH.

Hakonews, Tpersaro suja codpanie odpasyerca CHCTEMO 3.1eMEHTOBD,
ILIOCKOCTH KOTOPBIX'L IPOXO0JATH UEPesh OIHY OOIYK TOURY IPOCTPAHCIBA.

Jerko BooOpasuTh eme m Ipyris codpamis MOBEPXHOCTHHIXH 2IeMeH-
TOBG, KOTODHIA IOIYYAWTCS HBDL NOCIBIHUXTD JIBYXT YKA3AHHBIXL THIOBD
codpaniil, BBejleHieMs WHROTOPLIXTG IOUOTHHTEILHBIXT YCI0Bifl, OTHOCATEIBHO
COCTABIAIIIIXD UXD 91eMEHTOBD, PACHOIOKEHHBIX'h BJI0Ib EPHBOIL JMHIM HIH
nepechrapoumxesa 8L o1H0i TouRb.

Beb nmosepxnocTHBIC 5I1eMEHTH, KOTOPHIE COCTABISIOTD TEOMETPHYECKIT
COOpaHist, MOCTPOCHBI B OP3KOHEUHO-0JQHBK0 PAclOI0KeHHBIXD MEKIY c0o00il

Bilcaee agaive -
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T09RAX IIPOCTPAHCTBA, 00PABYOMHUXD II0BEPXHOCTH, KPUBBLI THHIN WM CIH-
BAIIAXCA BB OZHOH TOUKE. OTH TEOMETPHUECKiA (DOPMEL, 3al0THEHHEBA
COIONIEEIMD  00PasoMb TOURAMH HOBEPXHOCTHBIX'H IEMEHTORT TeoMeTprye-
CRUXT cOOpaHiil, MbI GY1eMD HA3BIBATH LEOMEMPUNECKUMD MILCIOMB PABCMAT-
PHBaeMaro CoOpamis MOBEPXHOCTHHIX'G H1eMEHTORD. Takb, 110 OTHONIEHID KD
YRASAHHLINE TPeMD THIAMD COOpamifi OBEPXHOCTHHIXD HIEMEHTORE, TOKPBI-
BRUOIUIXD CILIOITHBIMG 00pasoM’b OBEPXHOCTH, KEPHBBLA JUHIM WX Tepech-
FAINXCA BL 00mel Tourb, sty mocabimis: IOBEPXHOCTh, KpUBAA IHHIA I
LOMRA, MPEJCTABIAITL TOMETPIUECKiA MbeTa pascMaTpHBA@MLIXD COOpAHIiL.

3. HMcxonsa usL paBencrsa (6), BEIpakaoIAT0 yCI0Bie COeIHHEHHOCTH
[IOBEPXHOCTHBIXD DICMEHTOBTD, I€TKO COCTABUTH HMOHATIE 0 BCHXH BO3MOEKHLIXD
COOPAHIAXD, KOTOPBIT MOTYTD OBITH COCTABICHEL 3T MOBEPXHOCTHBIXT 2ICMEH-
TOBD i YOBAHTECSA, UTO OHIE HCUEPIIFIBAIOTCS IePEYHCICHHLIME BBIIIE COOPAHIIMIE.

VCI0OBHMCA TIA 5TOr0 UpesKIe BCETO TOBOPUTH, UTO Au(pdeperIiaIbHoe
PaBEeHCTBO (6) ydosacmsopaemen, Ha OCHOBAHIL JAHHBIXD ()YHEIIOHAJPHBIX'S
YDABHEHIT Me#Ily mepeMbHHBIMU x, ¥, 2, p U ¢, ECIH OHO ABIAETCA aJre-
OpamaecRuMs cabicrsieNt sTuxt ypasmewifi u nxb NPOH3BOIHBIXD ypaBHE-
nifl, T. €. Koria JuddepenmialbEOe COOTHONIEHIE (6) YHMYTOKAGTCA TOLe-
CTBCHHO, Bh CHAYy BCBXT mocabImuxs saBucmmocTeii MEKTY HepeMBHEEMT
BeInmunHaMd (4). YcaosuMced rarbe HaseBaThH VIOBAETBOPAIONIIA ToCTBIHRIME
YOIOBIAMD  (YHRIIOHAIBHBIA BABUCHMOCTH  pibiuenions ypaBHeHid (6). U3®
camMaro noHATiA o pbulemin ypaBHemis (6) HelocpeICTBEHHO cIb1yers, uTO
IPEICTABAAIONIA €10 (YHRIIOHATBHEIA 3aBHCHMOCTH  I0LKHBL 32KII0UATH
ABHBIME 00Pa30MTD IepeNBHHYIO BeINUHHY 2, TAKD RARD B IPOTHBHOMD CIY-
ua’h HeBO3MOKHO LOAVIHT H3T, HUXD III(])(]\BPEHIHJIbHBI\"b COOTHOIIeHI, 32~
RIOYAOMUXD An(depertiars dz, cabicriems EOTOPHXD ABIAI0CH G pa-
BEHCTBO (6). ITosromy HQOO\O,IH\IO IIPE1IT0JN0KNTH, Ha OCHOBAHIN Tocabimaro
PABEHCTBA, UT0 CymecrByeTd mo Mensmefi wbph ogma sasmcmmocrs wemzy
TepeMbBHHBINKN BEINUHHAME Z, ¥, 2, p U ¢, DaspbIIEMAT OTHOCHTEIBHO Ie-
pembrHOf 2.

Jorament kpoMb Toro, uTO, KAKOBO GBI HH GHLIO UHCIO ypaBHeHIM,
NPEICTABITOMUXD phimerie pasercrsa (6), MELY HIMI Beeria CYDIECTBYETT
OAHQ 3aBICHMOCTD, 3ARIOYAOIMAL TOIBKO TPH- NEPEMBHULIXG x, y u 2. Ilo-
crbimee IpelIokeHie CTAHOBHTCA OUEBIIALING, CCIH THCIO0 pascMaTpiBae-
MBIX'b ypaBHeHill GoIbne ABYyXDL, MO0 BH TAKOMD cayuab ush HUXD BCET1a
BO3MOKHO HCRIOUHTS 1Bb nepewBHHLS Beanumusl p u ¢ u MOIYIUTD BD
pesyapTars, 1o Membmiefi MEpb, 01HY HCKOMYI 34BHCHMOCTD TOIBEO MERLY
nepeMbEERIME 2, y 1 2.

Ilosromy rocTaTouHo pascMoTPhTH NpelmoIoEeHiL, UTO pbuieria ypas-
HeHia (6) mpeicTaBIA0TCA OXHOM WIH IBYMS BaBHCHMOCTAMI MEEIY pas-
CMaTPHBAEMBIME ITepeMBHEBMH (4).



Hayment ¢b H3cIbIoBamis Iepsaro caydag H OPeANOIOEHME, 4TO ph-
nienie pasedcrBa (6) mpejicTaBigercd OIHHMDL YpaBHEHIeMD, EOTOpoe, Ha
OCHOBAHII H3I0KCHEBIXT C000paskeHifi, IpUBOAUTCA Kb CIBIYIOMEMY BHIY

t=q (z, o, Do dk

(1a10-0BITh, PABEHCTBO (6) TOMKHO OLIThH TOAKLECTBEHHO CIb1yIONIeMY
T epeHIiaIbHOMY YPABHEHIIO

5 e gp .- Y de oy
d‘—g;”*‘@"ﬂ - (Tpdp_'_ ()—ng.

M35 cpasHeHiA 000UXT PABEHCTBDL CIBAYIOTT IpeEIe BCCTO TOLLSCTBA
o g
ks 0, S din :
op dq
KOTOPHIA IORA3BBAKTH, UYTO (PYHRIIA ¢ 3aBHCHTH TOIBKO OTH ¥, ¥ H HE
3ARTIOUAETS NepeMbBHEBIXT p I g, T. €. IPeICTaBIIeTcS Bh CIBIyomeNs Bulh
c=g (@, Y.
Kpowb TOTO MBI 3aKINYAEMDB elLe O CYMECTBOBAHIN IBYXTL DPaBEHCTBD
o o
BiErns il i
0 dy

TaRIMDL 00pasoMb, HCX0Jd U3T Hpelnoaokexia, uto pbuiexie ypasmemia (6)

IIpeJcTaBIdeTCd OTHEMTD TOJIbRO DABCHCTBOMDL, MBI IpUX0IUMD RD HEOOX0AH- -

MOCTH B3aRIOUHTH O CYHIECTBOBAHIM eme IBYXDH, IpH YeMb COBOKYIHOCTD
BebXE Tpexs mocabAHNXDB paBeHCTBEL omperbigers codoil codpadie MoBepX-
HOGTHBIX'D DJEMEHTOBD, HORPHBADIUXG c000f HIOBEPXHOCIL, OUpeIbIseMyio
IePBLINTD 13T TPEXD HAICAHHBIX'D BHIIE YPABHEHII.

AHATOTHIHOE BaRKI0UEHie NOAYUaeTCH Takke U BO BIOPOME cIydah,
cooTBBTCTBYOIIENT Tpegmoxokeniio, uro pbmrenie papeHcrsa (6) Jaercd
nByMs ypasmesimyu. Ilpu sTomt cabiyers pascmorpbrs 1sa cryuas, cooTBbI-
CTBYIOLIie IPeII0I0KEHIANDL, TT0 ypapHeHis macabpyemaro phuremis paspb-
UIIMBL OTHOCHTEIbHO IBYXH MePeMBHHLIXTD 2 U p HIH OTHOCHTEILHO # H ¥, HIIL,
qT0 TO-KE CaM0e, OTHOCHTEIBHO COBOLKYNHOCTell MepeMbHHBIXE 2 U ¢, WIH Z 11 2.

Iycts, HAUPUMBPD, CHCTEMA PABEHCTBD

=gz ¥ O p=v@ Y 9

upejgcraBigers phienie ypasuenig (6). Bb rarons cayuah mocabanee ypas-
HeHie 10MEHO OLITH CABICTBIEMs JTAHHBIX'D YPaBHEHIN M MXTD IIPOH3BOX-
HBIX'D PABEHCTBD

. dg dgp il
d=— (’[ dr + o dy — . dq,
ox i o hsiq

T
]

>dr
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Tosrony, maspBag Yepess 4 W u ABa HeolmperbleHHbE roa(pdumnientra
MBI TOJARHBL UMBTH TOEICCTBO

dz — pdr — qdy =

(e —"% gy 0P, 0

A (de — Bz dx 5 dy dg) -
s (i G0 . O
= Iu(dp == '(*)E — U—y dy Ll T dq)

ROTOpOE TPHUBOITHTDL Kb C.TJ‘S;[YH)H[HI\I'L PaBeHCTBAMD

d==1, pdp—20,

pe 299 oy 0¢ Ow
= ()L—*-‘uaf‘ "—; +l
Pl
0q oq

K npejinorokuTs 13b BTOPOTO PABEHCTBA, UT0 dp = 0, T. . MOIOKITD
= G,
rab  C— IPOMBBOIBHAA NOCTOAHHAS BEANUHHA, TO KD HIEepBOHAYAIbHBIMD
YDaBHEHIAND CabIyerTs IPHCOeIHHETH HOBOE PABEHCTBO
U=%'(z, 9. @)

TaKDL 4T0 Bb pPe3yaprarh IISCI’LI\{%\IOB pburenie ypaswemia (6) npeicras-
JAeTed TPeMA DPaBEHCTBAMII.
Ecan e mpeanmoxomuts, uro

=0
TO IOJYYCHHBIS BBIIE PABCHCTBA CTAHOBATCI
- O dgp
Pe== e
! prak oy’
d
P
0q

T. €., BO-NEPBRIX'D, (YHRLWIA ¢ HE 3aBUCHTE: OTH mepeMBHEON ¢ M, BO-BTO-
PRIXD, Takke BL pascMaTpuBacMoMb ciyuab phumerie ypasuewis (6) saxiio-
YAeTh TDH YPABHEHIA I, Ch reoMerTpmucckoii Toukm spbHis, mpegcraBigerTs
T0 e caMoe COOpaHie aIeMeHTOB'D, UT0 U B IePBOMD H3CIBI0BaHEOMD cryqab.
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Haxomemws, ecan pascuarpuBaeMoe pbmiemie BmIpagaerca IBYMA pi-
BEHCTBAMH BHJQ

=g @ p, 0 y=v & p: O
TO ypaBHeHie (6) IOMKHO IpeLCTaBIATH crbicTie auQQepeHIiaIb XD

PaBEHCTBD

o S
d”_fﬁidx ) 0t ()qdq’

dy = %wde‘) dp - ‘”dq

Jag aroro goxmmsl uMbTs MbeTo cabiyonlid TO®ASCTBA
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L Sl e

- Lop ag Loq
Tlocabaig gBa paBeHCTBA NPUBOIATEH Kb HOBOMY TOKICCTBY
0% oy
dp g
oy Oy

dp dq
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ROTOpOE I0KABHBAeTH, uT0 00b mepeMbHHEIT p U ¢ HCRIOTAIOTCH H3B 000-
IXB YPABHGHifl, NpPEICTABIAONUNTL DascMarpuBaeyoe phumemie, Tawh uro
Takke I BB STOMD caydah 10MKHA CYMIECTBOBATL OIHA 3ABHCHMOCTD MEHLY
nepewbEABIME 2, ¥, Z, KOTOpad, COTIACHO CBb IPEIBLIVIIIMD, paspbmmya
OTHOCHTEABHO Z.

Takuys 06pasoMh H3H IPEJBLIVIUNE pascykienifi cabiyers, wro ph-
meHie ypapHeHis (6) TOMKHO 3GKMOUMMY 10 MCHbiLel MIBp MPU PAGeHCIGA.

Ho, spomb jBYXH pascMOTPBHHBIXD IPH STOMD BO3MOMHBIXD ITPE/IIO-
Jomemifl, crbiyers TPHEATh BO BHEMAHIE emre Tperhe ouemiHoe phureHie
ypaBHeHia (6)

dr =10, dy=10, de==10,

MocabImia paBencIBa ITOKASBIBAITD, YT0 MePeMBHHBIL £, ¥, 2 JOLKHbL uMbTh
OCTOSHEHA BHAUCHis, T. e. Beh Tpm ypaBHemia pbumenis pasencrsa (6)
3ARINUAITD TOIBRO TpH HepeMmbmEbiA #, y 0 z. CooTsbreryomee codpa-
Hie MOBEPXHOCTHHIXD HIEMEHTOBH IPEICTABIACTH 0YEBHAHO IYICLKD ILIOCKO-
¢refi, TPOXOIAMHEXD Uepesh AAHHYKH TOURY.



PascyoTpbHEBINE  TPeMA THIAME HCUEPUIBIBAKTCA O0UEBHIHO BCh Th
COOpAHIA DICMEHTOBE, KOTOPHA ONPEIBIA0TCA COBOKYIHOCTBIO TPEXT YpaB-
HeHIl Me®1y UepeMbBHHMME 2, ¥, &, p, ¢ U COOTBBICTBYIOTH PasINUHBIMD
BOBMOKHBIMT IPEANOIOEEHIAMD OTHOCHTEIbHO PaspBIIIMOCTH 3THXD YpaBHE-
HIl OTHOCHTEIBHO HEPEMBHHHIXD 2, ¥, 2.

Rpowb Toro scHo, 410 BO3MOKHO UPEINOIOKRATH CYIIECTBOBAHIE erme
IDYTHXD COOpaHiii aJeMEHTOBTL, KOTOPLLL COOTBBICTBYIOTH PhireHiTND ypas-
HeHig (6), npejcraBreHHERIMT Gorbe wbMb TpeMms PASIHUHLIMI DPABEHCTBAMH.

Kcan pbmenie pasemcrsa (6) sakroyaerh IATH PasIMUHBIXD ypaBHe-
Hiff, T0, HA OCHOBaHiM mocibimuxs, veh nepewmbumsia z, y, 2, p, ¢ moxy-
UalTh BHOIHD omperbIeHHBs IOCTOAHHBIA 3HAueHid, OcraBrgd mocabimii
cayuail Gesh pascmoTpbmig, Kakh He mHpejcTaBIAONI HATepeca, safiMencs
uscabrosanient phburenifi pasencrsa (6), 00pa30BAHHLIXE CHCTEMOI YETEIPEXh
Pas3INTHLIXD YpaBHeHil. Pesyisrars HCEINYEHIA u3h HEXT HepeMBHHHIXT
BCIMIHHD p U g JaeTs, 10 Membuieii mbpb, 18b saBmcmmoctu Mem1y ocrais-
HBIMH TepeMBEEBIME &, ¥, 2; OZHAKO BD PAsINUHBIXD UACTHBIXD CIy9adXb,
UHCI0 TOCIBIHUXT 3aBHCHMOCTEH MOKETL DPABHATBCA 1 TPEMD. IToatoxy
OUpe1BITeMbIA Pa3CMATPHBAEMBIMI YDABHEHIAME codpaiia IPEICTABIIOTT
COOTBBTCTBEHHO CHCTEMBl MOBEPXHOCTHBIXG HICMEHTOBTH, DPACHOIOKCHHBIXT
CILIOIIARIMG  00pasoMD 10 HBROTOPOfl KPHBOM JHHIE WIH IepechRAOIIIXCH
BL onHON uxD o0meil Tourb. Ha MOCABAYOIINXD CTPOKAXD MBI Hepefilers
Kb T0IPOOHOMY pascMoTpbHil0 amaInTHYECKHXD BHIpAKeHil BehXD yEasaH-
HEIXDH cOOpaHifi MOBCPXHOCTHBIXD 9IEMEHTORD.

4. Rawp crbiyers H3TL NpeIslIyIEXT Pascy:KIeHif, coOpaHisg NOBepX-
HOCTHBIX'D  BIEMEHTOBT ONPeABIA0TCS AHAJUTHUCCKH CHCTeMOi ypaBHeHifl
crbayomaro Buga

F,-(x: Y, &, P, (J):Ol A
i . (7)

) S REE X

IIB 2 NPHEUMACTD OXHC W3H TPeXD 3HAUEHIH 3, 4 wix 5, 1pH YeMb Bb
pacuers NpHHHMAEeTcA paBeHCTBO (6). PascMarTpuBag NOTOOHBIA ypaBHeHid,
MEL Beeria Oyaems pasymbrs ouperbieHuyo o6xacts uawhuenis mepembm-
HBIX'D, BHYTPH RKOTOPOH OB M3T pascMAaTpHBACMBIXDG IepPeMBHHBIXT Bein-
YHHD OHPENBIATCA OJHOSHAUHO Yepesh OCTAIbHBIA BeIMYHHE, BXOLLIIL
Bb HAUIM YpaBHEHid,

Ecmn rarasg-1m6o mepembHEAA Beamumma I0IYYaeTs BCh BORMOAHBIA
sHaueHid, Meway mperbaamm ea usmbmemis, o C. Ju ropopars, uro pas-
cMaTpuBaeMas ImepeMbHEAA MNDBETE co, MM oo! pasIMUEHNXTD sHAUeHIl. Kcin
UHCI0 PasCMATPHBAEMBIXs NePeMBHHBIXT BEeIHYAHT PaBHAETCS 7 U oHb cBA-
SQHBL MEKLY co00il m BaBHCHMOCTAMIL, TAKD YTO Beh 2 IepewBHHbIE BeInInHL
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ABIAIOTCSA, BHYTPH BBROTOPOIT 00.12CTH HX'D uswbaenid, QYHRIIAMHE TOIPKO #—
PasINYHBIXDG [MePEMBHEBIXD BEIMYHAD, TO HAlIA CHCTEMA nepeMbHHBIXD Be-
TEEB, 10 oGosnaderino C. Ju, IpeICTABILETE oo™~ ™ PABIMIEHXD 3HaveHiil.

Bp cmay mocabIHEXT 00603Hauenifi, ML TOBOPHMD, 4T0 ypaBHeHie (D)
ompexbiasers cucTeMy co* HOBEPXHOCTHBIXD 3IEMEHTOBD.

AHATOTHUHBIME 00PA30MD COGDaHie HOBEPXHOCTHBIXD S1CMCHTOBD. BRI
paskaeMoe ypaBHeHimMH (7), npeficTaBisgers co® ~Y MOBEPXHOCTHBIXD SJEMEH-
TOBE, T. €. oo, IIH col, HIK co® MOBEPXHOCTHHXT 3IEMEHTOBH B 3aBHCH-
MOCTH OTH UHCIA 3, 4 mim 5 ypasHeHiit (7), HpH IeMB mocrbaEeMy CHMBO-
TMUECKOMY 0003HAueHIH c00 COOTBBTCTBYETD BCETO OMHHD T01bKO OmpexbieH-
HEIl ITOBEPXHOCTHBIN HICMEHTH.

Haukeyws ¢b Goabe NogpodHaro pascMoTphHid coOpamiii co* MOBEPX-
HOCTHEXS  BAECMEHTOBD, ONpeIBIgeMpIxs CHCTEMO cabIyomuxs TpexD
ypaBHEHIll

»

F(x, 4, 2 p, =0,

(8)
T ) R f
1 DaBEHCTBOMEL (6)-HIMD.

COrIacHO C¢b IPEJBIYIIHMD, BOSMOMKELL TPH CLyTast. co0TBBTCTBYOILIE
IPeNoI0AKEHIAND, YT0 nocabIHII CHCTeMA, ypaBHeHill 1aerh O0JHY, 1Bb wan
TPH 3aBHCHMOCTH MEIKLY nmepembHEDIME X, ¥ B Z, T. € TEOMETPUUECKIM D
WwheToMT pascMarpuBaeMaro CoOpaHis ABIAIOTCL co0oTBBTCTBEHHO, HIH I0-
BEPXHOCTD, MAN KPUBAA JMHHIA, HIM TOURA.

Eean nmpeanoromuMT, 49T0 ypaBHeRigZ (8), IO HCRIOUYCHIH H3B HHUXD
nepesMbHEEXD p H ¢, 1al0Th OJHY TOIBEO 3ABHCHMOCTD MERLY TePeMBHHDI-
MH ¥, Y, &, KOTOpasd BBHIPAKAETCH PABEHCTBOMD

7. €. TeOMETPHUeCKHME MBCTOME pascMarpiBacMaro cOOpaHid CIYVKHTD II0-
BEPXHOCT, IPEACTABICHHAS HOCTHIHIND ypABHEHIEMD, TO CTAHOBHTCS ACHO,
uTo Halle codpanie MOBEPXHOCTHLIXD IEMEHTORD omperbIgeTesS AHATHTHYCCRI
COBOKYIIHOCTHK) HAITHCAHHATO yPABHEHIA I €I0 ABYXD PON3BOJEEIXD yPAaBHEHI

P e
P = q_()g'

Taxuys .00pasoMs BH PascMaTpHBaeMOil obmactn H3MbHeHId HAWHXE IepPe-
wBHELX'S BEINUNET, YPaBHCHiA (8) PABHOSHAUHLI nocabIHANE TPeMb ypasB-
HeHIAWE, Ha 0CHOBAHII KOTOPHIX'D YTOXIECTBIACTCA oueBHIHO ypasHeHie (6)-06.

Ecan ypasmerie (8), mo0 HCRIOUEHIN W35 HUXD p H ¢, TPEICTABIAIOTD
1Bb  3aBHCHMOCTH MEELY nepembHELINE 2, ¥, &, T. & TeOMETPUIECKIMD




wherows macabyeMaro coOpamis CIVAHTD KPHBAS THHIL, KOTOP ompers-
A96TCA JBYMS YDABHEHIAMH

=g (x), y=p @),

TO TPEThE PABEHCTBO, Kb KOTOPOMY ZOLKHBL ITPHBOLINTD ypapHeHid (8) pas-
CMATPHBAGMAT0 COOPAHifs MOBEPXHOCTHHIXD HJICMEHTORD, MOTyIACTCA A% yPas-
geHig (6)-r0 MOICTAHOBROM BT HEr0 SHAUEHIM

dz = ¢'(x) dz, dy=p'(x)dz.

Tarb EARb 3HAUEHIe dz OTIHYEHO OTH HYJXd, TO HCKOMOE TPEThe ypaBHeHie
PA3CMATPUBAEMATO COOPAHIA CTAHOBHTC

¢'(x) =p—+'(®).q.

Hakomems, ecam Bob TPH ypaBHEHIA (8) HE 3aBUCATH OTD nepeMbH-
HBIXB P H (, TO COOTBBICTBYyIOIILEE coOpaHie TOBEPXHOCTHBIXD 3ICMCHTOBD
IpejcTaBIders LyYerD NOBEPXHOCTEH, TepechRA0IIAXCA Bb TaHHOH TOuKb
(B Wyl Gl B VpaBHEHII ero TeoMeTpHyecraro wbera, a BwBerh ¢n THMT
I BCEro coOpaHid, NPHBOJATCI KD crbaywomeny BHIY

T=2L,, Y=Y, =%

Hycrs nwbBent colpaHie oo! MOBEPXHOCTHBIX'D 3ICMEHIOBD, omperb-
qgemoe cucreMoft (7), Bb HpeImoIOmeHin » == 4, T. €. BHPAKACMOE TCTHIPMA
PABAHTHBIMI YPABHOHIAMH CIB1YIOIAT0 BIIa

Fie, o, 2, v.9) =10,
2 Y P, q) : ()

g
cOBMBCTHO €1 DPaBeHCTBOMD (6)-Mb.

Tak?h KAKD CHCTEMA UeThpeXD YPABHEHIH Mem1y IATHI0 nepeMBHERMH
BeUUHAME 4, ¥, £, p W ¢ JTaeTh, WIL BB, WIHL TPH 3aBHCHMOCTL MERIY
HEPBHIMH TpeMsd HU3D HTUXD mepeMbHHBIXD, TO TeO0METPHYECRIMD MbeToMD
pascMaTpUBaeMaro codpaHig MOEeTh ObTh KpHBAL IMHIE wan Tousa. fpork
TOT0 IeTRO yOBIuThCA, UTO BB 000MXH DPA3CMATPHBACMEIXD CIyTAAXD aHAIH-
THYECKLT BRIpAKEHIA Pa3CMATPUBAEMBIXD Cot’;paﬁiﬁ MpPeICTaBIAI0TCA COBORYII-
HOCTBI0 IIPEJRLIYIINXG TPeXD ypaBHEHI, cOOTBBTCTBYOMUXTE COOpAHIoD I110-
BEPXHOCTHEIXDH HI6MEHTOBS (8), M OJHOH HOBOI 3aBHCHMOCTLIO MEHIY nepe-
MBHHBIMI p T .

Bt camoy® 1hrb, HauHeMb Ch pascMOTpBHIS 1epBaro ciyuad, ROLLA
reomerpiruccroe Mbero coOpaHis NpelCTaBIIeTs RPUBYIO anmi. OueBHIHO,
410 BH HTOMH cIyuah, BH pascMarpuBaeMoil Hami 00.IacTH usMbHeHId 1epe-
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wbHHBIXD, ypasHeHia (9) uscabayemaro coOpaHif 2aeMEGHTOBD IOMKHBL HPH-
BOAUTHCA Kb cabjayomemy BHILY

=g ), y=up ), (10)
p="H@), ¢g=X(x).

Bb cury yeaosia coegumennocta (6), gommro nyMbrs wbero cabaynomee
PABEHCTBO
@' ()= 0(z) 4" (x) 1 (2), (11)

KOTOPOE OQUeBUJIHO JOJAHO VIOBIETBOPATHCA TORILCTBEHHO, Takbh KaKb BD
[IPOTHBHOMb CIyuaB mocabiHee paBeHCTBO NPEACTABIAI0 OLI HOBOE YpaBHE-
wie u mscabayemoe cobOpaHie 3IAEMEHTOBD olperbirgroch OH IATBIO DAsIHY-
HBIMH YpaBHEHIAMH, IPOTHBHO TEPBOHAUAIBHOMY Npefnorokenin. Heanm e
paBeHcTBO (11) ABIAGTCA TOEIECTBOMB, To, IIpH TOMONIH ero, 00a Imocabi-
Hig ypaBHeHig (10) MOTYTH OLITH 3aMBHEHB! IBYMS HOBHIMH 3KBHBAICHTHBIMA
UMT YPABHEHIAMI, KOTOPBIS COCTABIAIOTCA CIBIYONIUME 06pasoNs. SambHad
Bb Tommectsb (11) ¢ymrmin O (2) um y(r) uxXp 3HAUEHiAMU p U ¢, DOAY-
9aeMD PABEHCTBO

' (@) =p-+p @0q,

KOTOPOE MLI U BO3HMEMT BT pacuerds B3aMbBHE O0IHOTO 3D HocaAbimumxT
IBYXD ypasHemifi (10). COBORyHHOCTh IOIYYCHHATO YPaBHEHIs C¢b ABYM:
IepBEIMH ypaBHeHigMI (10) omperbagers co0off, Kakh BbIIE OBLIO YEA3aHO
coOpanie oo’ IOBEPXHOCTHBIXD HIEMEHTOBDL, IeOMETPHYCCKHMT MbBCTOMDL Ko-
TOParo CIYEATH KpuBad JIHHIL

Y10 KacaeTcsd UETBEPTAT0 JIOTMONHUTEIbHATO YPaBHeHiA, T0 31beb cab-
Ayers OTMBTHTH JBa Cayuasd, KOTIA, BO-IEPBHIXD, PEsYIbTATH HCRINUYECHIA
Z, Y, £ U3D UBTHIpEXH ypaBHeHI (10) BoIpamaercd OJIHHEMTL DPaBeHCTBOMD,
[percTABIANIMAMD HCKOMOe YpaBHeHie

P:(P(Q)a {12)

II, BO-BTOPHIX'b, ROTJ Pa3CcMATPUBAEMBI DesyIbTarTt HCKIOYEHIA TpejicTaB-
ASeTCH IBYMSI YpaBHeHigMH, T. e. 00 BeXMUHHBI p U ¢ TOPEICTABIIOTT I0-
CTOAHHBIA 3HAUEHId:

P=a, §g—10. (13)

Bb mepBoMD HPeLuoI0KeHin YpaBHeHi0 (12)-My co0TBBICTBYeTD KOHH-
UeCKili Myuers HampaBiemiit p, g,—1 BB Toukb (x, y, 2), KOTODHI, COB-
wbCTHO ¢h TIEPBBIMII TpeMs YDABHEHIAMH Haliero codpamid, ompepbigers
eIUHCTBEHHDBI BIOJAHB omperbileHHBIHl MOBEPXHOCTHBI 3IGMEHTH BDL KaEIOH
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TouRs EPUBOM, IpeicraBigiomeil reomerpuueckoe Mhero pascMaTpuBaeMaro
coopamia. Ilosromy mocabiaee mnpeicraBrzercs TeOMETPHYCCKH BB BHIB
COOpaHisA HIEMEHTOBD, Pacl0IOXEHHHXD Ha moxoch, mwmm Jemth, Beomeiics
B10Xb KDPUBOIl JAMHIH TeoMeTphveckaro Mbera codpamis.

Bo BropoM® npegmoromeniu, BE CHIY PABEHCTBL (13), ToxzecTno (11)
NPHHAMALTDL BHIH

¢ (2) = a-t-bp' ()

1, OIaT0Japd HHTErPHPOBAHID W0 2, JaeTh CIBIYONIYI: 3aBHCHMOCTH MEHKLY
pymeuian ¢ (2) 1 @ (z)

¢ ()= az - by () + .

15 ¢—HOBAA NPOUSBOIBHAA ILOCTOAHHAA BeTHUMHA. 1[09TOMY ypaBHeHiA
COMETPHYLCKAT0 MBCTA PascMaTpUBAEMAr0 COODAHiA HPHBOLATCA KL BHIY

g—gr- by, y— i),

I UPEICTABIAOTE IIOCKYH EpHBYK. CIBIoBaTeIbHO, pascMaTpHBAEMOE CO-
OpaHie BDH HACTOAMEMD CIyyab IIPeICTABIACTCI IEOMETPIUECKH BB BUIB
coOpaHid 5JIeMEHTOBE, pPACHOI0EKEHHBIXD Ha ILIockoil moxoch, mim aenth,
PACIOIOKEHHOH BIOAb TEOMETPHUECKAr0 MbBcTa coOpaHid H BH €ro II0CKOCTI.

Taxunt 00pasoMb pasindie 000MXD coOpaHiii co' 1 oo® MOBEPXHOCT-
HBIXD 9IEMEHTOBD, TEOMETPHUECKHMD MBCTOME KOTODHIXT CIVEKHTDL KpHBAs
JHHIA, COCTOUTH BbH TOMB, UTO IepBoe coOpaHie IIpeIcTABISETCA TeOMETPH-
yeckoll moxocoi, BhIOMeHcd BA0Ab HocrbiEefl KpHBO, TOTIa Kakb BTOpOEe
cofpaHie mpejcraBrigeTcd MYUKOMD O€3K0OHEUHAr0 YHCIA TaKUXD I10JI0CT,
BLIOIMMKXCA BLOIb KPHBOI TeoMETpHUeckaro Mbera M HPOHSBOILHO TEperie-
TAOMIHXCA MeELY C000il.

Haromews, ecam ypasHeHig (9) Aaorb, [0 HCKIOUYEHIN BEANIHHT p 1 ¢,
TPH 3aBHCHMOCTH MLy IIEPeMBHERIME x, ¥, 2, TO Hacrbiyemoe codpamie
[peJcTaBIIeTd IVUEKD IIOBEPXHOCTHHIX'B SI€MEHTOBD, HepechRalIINXCA BD
0xHOl odmeil Toukb (2, y,, 2,). Camo co0ow0 pasymbercda, UTO B TAKOMD
cayuab papemcTBa (9) NPHBOTATCS KD cIBAVIONINS YPaBHEHIAMD

s (,l_‘,o" ?/:y(ﬂ Z:ZO’

(14)

p=9l4q).
Crano-ObiTh ¥ 31Bch pascMarpuBaeyMoe coOpaHie OTIHYAETCS Takke OTD
COOTBBTCTBYIONATO COOpaHiaA oo® MOBEPXHOCTHEIXD HIEMEHTOBDL mocabimei
BaBHCHMOCTBI) Me&1Y liepeMbHHBIMH p I ¢. Kakbs u BHIIEe JeTK0 BHIBTD,
yTo, O1arofapd Iocabimefl 3aBHCHMOCTH, PadcMaTPUBAEMOE COOpaHie BHIIB-
1eTh 13D BCHXD MOBEPXHOCTHBIXD BAEMEHTOBH, MEPEeCBEAOIIXCA BH TOUED



(Z,, Y5> 2,), TOIBEO T SIEMCHTEL, KOTOPHIG KACAITICA KOHYCA. onperbagemaro
mocTbIEAME YpaBHeHieMb (14); BD TpeIbIbHOMD cayuab pascMaTpHBACMOS
codpaHie MPUBOIUTCS KH cHeTeMb HIeMeHTOBD, KOTOpbIe lepechraloTesd Memay
co60ii BEOIb OXHOM u Toil ske mpaMoil JIWHIM.

Tpesayinis (GOpMyIsl YEABFBAIOTH, UT0 YPAsHEHia KANCOA10 U3s CO=
Opanitt <o® 1N0GEPLTHOCINHDLLS INCMEHINO0ED, M. €. W CAMbIA coopania, onpedin-
AANOICA 8IROAHTDL y[)CLGHE}t'iﬂ.Mlt c60eto zeomempu'ltecwmo MbCmda.

Yro ke KacaeTcs YpaBHEHI colfpaniii oo' no6eprHOCHULLD INCMENNOGD.
Mo 01a ULy ONPEOIbACHin HEoOXOOUMO NPUCABUING Kb  YPUCHEHIAMD ULs 1C0-
METPUNCCKALO MILCMA eule 00HO TAPARMEPUSYIoUEe Jannoe coopanie pasencimeo,
YEMANACIUBAIOUCE 3ABUCUMOCHLL MEHCOY NEPEMILHHLLMU P U (.

Beb upusejenmniA pascymienifi i BHIUHCIEHIA HORA3HIBAIOTH, KB Ka-
KOMY UAGTHOMY BHIY JOLKHE NPEOOPA3OBRIBATHCA HAMHUCAHHBLA HAMIL B
omews Buxb ypauemis (7) L1A TOro, UTOOH 0mperbadrs co00d CcoOpamii
[I0BEPXHOCTHHIX'S DIGMEHTOBD TOTO I JPYTOro poja. Bechua UAcTHEIL BUI®,
Kb KOTOPOMY IPHBOJAATCA Hocabiuia ypasHeHis, NOKasbBAETD puberd o
Thwp, 9TO (QYHEOIM F, T0MEHBL YIOBICTBOPATH JLIA STOTO 0c00aro BUJA
YCAOBLAMD.

Kpoxh IpuBejewmsxt Bhmie yeaoBEEXD obosmauemiii C. Jm BBex,
114 o003HaveHid coOpaHiil sJXeMEHTOBD, CHMBO.LI M ™ ¢p IBYMS BHAURAMI,
VEABBIBAIOIIMI COOTBBTCIBCHI0: HILKHIi—IT0PAL0KH COOpaHid, T ¢. MOPATORD
GesROMETHOCTH IIOBEPXHOCTHHIXD HICMEHTOBD, a BEPXHIH—IOPAAOKD TeoMe-
TpHULCKAT0 WheTa PascMaTpHBacMaro coGpaHid.

IloaToMy YCIOBHBIE 0003HAUEHIA

M, M, MY

HpeﬂGTﬂBIHKﬂﬁ>CO@D&HHICOE HOBGPXHOCTHHXH)BJBMBHTOB%,TEOMGTPHHBCRHMB
MBCTOMD KOTOPBIX'B COOTBBTCTBEHHO CIyKATH IOBEPXHOCTD, EpHBas IRHIA

-1 TOYKa&.

Tagnun e 00pasoMD CHMBOJIBL
A1 170
LUEEE. &
0003HAUA0TE CoOpaHis co! MOBEPXHOCTHEIX'D AJIEMEHTOBDL Cb TEOMETpPHUuE-

CREMI WHCTAMII, TPEJCTABIAINIAMI COOTBETCTBENHO EPHBYIO JHHIO I TOURY.
HaroHels, yeaoBuMcsS H0Lb 0003HAUEHIEM

e

pasywhrs coOpanie, IpeICTABICHEOE OLHOM TOIBKOI TOUKOH M IIOCTPOGHHOM
Bh Heft ogmoii ompexbremuofi ILIOCKOCTRO, KOTOpOe QHATMTHYECKN BbIpa-
KACTCA COBOKYIHOCTBIO IATH YPaBHEHI Mem®Iy pascMaTpPHBAGMBIMH IATHIO
nepeMBHEEMI BeHUHEAME (4):




5. Vz1omenHoe BHINE yueHie, OTHOCHTEIBHO TEOMETPIN I0BEPXHOCTHLIXD
pIGMEHTOBT It HXH ‘coOpamiii ®b mpocrpamctsb Tpex® usMbpeHili, JeTko
PACIpoCTpanaeTcsS Ha 0000NICHHBLI TOHATIA 0 pocTpaHcTBh MHOTHXD H3Mb-
peHiii, YHCI0 KOTOPHIXD O00JBIIE TPEX'b.

VeI0BUMCH HA3HIBATH COBOKYIHOCTh sHaueHifi 21— 1 nepeMBHHBIXD
BEIMUNHD

By Zyyooe By & Ppy Py v Py (15)

HOBEPLHOCTIHBLNG ACMEHMONS B TPOCTPAHCTBE 7 - 1 m3MbpeHilL.
COBOKYIHOCTh B3HAUCHIl MOBEPXHOCTHBIXD 9IEMEHTOBD, CBA3AHHBIXD
Me:KIY c000f RaRmMH-IHO0 YCIOBIAMM, I yPABHEHIAMH HA3LIBACTCI cucnie-
MOTL NOBEPLHOCHHBLL O AACMEHIN 0B,
Tpa HOBEPXHOCTHBIX SIEMEHTA, HAIPUMBPEH, TaHHGI (15)-pff 7 Oes-
KOHEUHO OJHMBK0 PACHOJ0KCHHLII ¢L HOMD DIEMEHTD

x, + dw,, x,+dz,,. . .2, +dz, , 2 +dz, p,+ dp,,.. .p,+dp,

HABBIBAIOTCA  coedunenmbting, ecan nnwbeTd MbcTo cabiyoias 3aBIHCHMOCTD

de = p, dao, - p,de, 4. - -k p, A, (16)

HakoHels, CcIcTeMa II0OBEPXHOCTHHIXD HIEMEHTOBD, HAXOIAIMUXCA Bb
coelHHEHIN ¢0 BCBMH Ge3KoHeUuHO-0IHBKO PACIOI0RCHHBIVH Ch HUMIL SIEMEH-
TaMH, T. €. VI0BICTBOPAOIIUXb pPaBeHcrsy (16)-My, HA3bIBAETCA coapanies
1H06EPLHOCTIHBILD FAECMEHNTI060.

Mpl HAsHIBAEMD pmvinenieds DPABEHCTBA (16) KOHEUHBIA (DYHEMIOHAIb-
HELS BABHCHMOCTH MERILY Tepesbumpni (15), KOTOPHL, COBMBCTHO CO CBOMMII
I[PON3BOIHKIME YPABHEHISMH, OTOAIECTBIANTL PaBeHCTBO (16).

CocraBasts phmenis mocabjiHaro PaBEHCTBA, JIErKO BRBECTH yPABHEHIA,
1[PeICTABIA0NIA AHAIATIICCKOC BHpaikeHie BOBXD BOSMOMKHBIXD coOpamii
[I0BEPXHOCTHBIXH 2JACMEHTOBDL BDH Pa3cMaTpHBAEMOMD npocTpancTb 1 -4 1
nambpeHift,

Sambrias Ipekie Bcero, YT0 CyIecTBOBaHie papeHcrsa (16) HMpHBO-
IUTH Kb CYNIECTBOBaHio, 10 MeHbpmeil Mhps, - o1HOI (GYHRILOHAIBHON 3aBIl-
CHMOCTH, Bmpamaomeii sHaueie uepeMbumEOf 2 Bb puth QyHEUin mepebu-
HBXD %, %%, crbiyomaro Bujia ')

=g (e B Vel ) (17)

& "

1) Cp. Lie—Engel.—Theorie der Transformationsgruppen, zweiter Abschnitt,
SS. 42, 78. M. Elie Cartan.—Sur certaines expressions différentielles et le probleme
de Pfaff (Amnales Seientifiques de I'Ecole Normale Supérieure, 1899).




Yto0E, Ha OCHOBaHiM MOCIBAHATO paBeHCTBA, ypaBHeHie (16) YI0BIETBO-
PAIOCH TORIECTBEHHO, JAA 5T0r0 Joiakmsl mMbrs Mbero eme » cabiyio-
IMIUXDL YPaBHEeHIl

dp . 2
pt‘:yf, i (18)

KOTOPHIA COBMBCTHO ¢'b IpPEIBIYIINND YPaBHEHIEMD HpelcTaBidoTh phirerie
pasescTsa (16). : :

Bosmokno cxbrars eme 1pyroe mpeinolokeHie, 4T0 paBeHCTBO (169
BIEUETh CYNIECTROBAHIC MeswIy mepeMBHHBME 2, 2, Z,,...Z,, HBCEOIbEIXE
BABHCHMOCTEl, YHCIO KOTOPEIXD 0003HaunME qepess g —+ 1. Iocabaumis Beerga
paspbmuMel oTHOCHTEABHO IepeMbHHOf 2 I KARIXB-IM00 ¢ U3 O0CTAIbHBIXD
nepeMBHHBXD #,, X,,...x,. He Hapymadg OONIHOCTI DA3CYRICHLE, BCETAA |
MOEEMD IPEICTABHTh DPA3CMATPHBAEGMELA DABEHCTBA BB cIbiylomems Buib

g=0Q (.’/UI, Loy o .5(7”__(1)1

xu-q-Jrz == Qf’_[ ('Tl’ ';EQ’ LR 'Tn—q)’ (19)

el R

Eern cymecrsyert phiurenie paseHcTBa (16), KOTOpOe 3aKI0OYALTD OTH ypaB-
HEHid, TO MOACTABIAA nocrbimis SHAMEHIA 2, £, 440 &, 414 --- T, BD
PaBeHCTBO (16), 3akmouaewh 0 HenpeMBHHOMD CyllecTBOBamin erme n-—k

C.T'ISJIYIOHIHX'L PaBEHCTBD

op ! og, ‘
])1:—5‘.1.-”— _a;h.])n—q—{—i’

=1

(20)

k=1, 20—,

KOTOPBIA, COBMBCTHO ¢'hL HPEIBIAYIIIMI q-~1 ypasHenigyu (19), mpejcras-
am0TE phmenie paseHcTBa (16). ;

Taws Karbs QopMyast (17), (18) 3aKIOYADICA BB MOCTEIHEXD (OPMY-
IaXB KaKb uacTHBIT cxyuaff, coorsbrersyomiii mpegmoromenin ¢ =0, To
ypaBHeHig (19)—(20) Ml OyZemb pPascMATPUBATL KAKDb MPEICTABIAIOILIA
o0miiii Burn phureniit pasemcrsa (16)-aro.

C. Ju upeicraBigers YypaBHeHiZ (19)—(20) Bb cabiyomeMs Hasil-
noMt Burb. BBoundg o0osmaueHie (

q
Hzglq—‘z‘]]u—q—‘ri_‘q:’




Al R

HamumeMb paBeHcTBa (19)— (20) cabayouayns 06pasoNs

q
2=21q>z_p”_q+i—H,
| Gee

e SRR
f'ﬂ’anﬂﬁm» Bi=sT e

[ RS BE=1, 8. 0=

Rponb yrasamgmeixb pbieniii pasencrsa (16)-aro, IpeIcTaBIeHHLIXD
COBOKYIHOCTBIO 7 ——1 ypaBHeHif, 1erko cocTaBuUTh HOBBIA pbmenid, ¢b 001b-
IIAMD 9HCIOMD YpaBHeHid, TpHCOSJIHHIA Kb NPEIBAYIIIMD elle HOBBII
ypaBHeHiA, airedpandeciu COBMBCTHBIA C¢b HHMIU.

: Ha npeapaiymuxs (opMyIaxs 0CHOBHIBACTCA AHAIHTHUCCKOE IPEICTAB-
JeHie TeoMeTpHuYecKUXbs COOpaHifi MOBEPXHOCTHBEIXDL 9IEMEHTOBL BH IIPO-
cTparcTBS 7 4 1 usmbpewiil.

Haunems ¢b IPEIMOIOMEHIA, UTO pascMATpHBacMOe coOpaHie BBIPa-
JRAETCA COBOKYITHOCTBIO 7 -+ 1 PasiMUHBIXD YpaBHEHii

Fodoey s iy il %y Pus Pavia P
(21)

B=T 2 . im=—1T, J

KOTOPBLIA TpeIcTaBIA0TE: pbuienie paBeHcTBa (16). Ramzoe ero pbmenie, na
OCHOBAHIN CKAasaHHAr0 BblNe, 3aKINUaeTd Mo Membmeil mbpb oamy sasmcn-
MOCTD MERIY IePeMBHHBIMH 2, Z,, Z,,...x, . Hycms ypasuenia (21) pas-
CMANLPUBALIMAL0 COI)F])(IHII}I JARJIOUAIH 0 ’jrl—-l NOCHIOHUL S  3ABUCUMOCICIL.
IIpeanonokuns 1aabe, uro, BB HBROTOpPOH oOxactn ma3wbHeHis mepeMbBH-
HbIX'h, VpaBHEHIS (21) mpuBOIATH EB—(19)-FINE; BH TakoMb ciyiab oue-
BUJIHO, UTO OCTAIBHELA YpaBHeHid (21) 10IKHBI IPUBOINThCA Kb BALY (20)-0My,
W LI 3T0T0 (BYHEMIL I, JOTKHEL YIOBICTBOPATH 0COOBIMT YCIOBIAMD.

CooTBBTCTBEHHO THCIY 3ABHCHMOCTE! MERIY MePeMBIHBIMIL £, Z,,. . . 2,
ROTOPBIA B KIaccHueckoil Teopin auddepeHnialpHENXD YPABHCHIN CT YaCTHLL-
M TTPOH3BOIHBIME CUHTAIOTCS HE3aBMCHMEIME, MbL OVIeMDB MoApasybiars pas-
cMaTpuBaeMbld coOpaHid IOBEPXHOCTHBIX'D SJMEMEHTOBDL HAa #AaAcChi, OTHOCH
nocabiHee cobpamie (21) Kb g-omy waaccy, 10 UHCIY ¢ ypaBHeHid, mpeji-
CTaBJICHHBIXG (popyMyramu (19).

Tars, manpnmbps, BB mpocrpancTsh Tpext usMbpeniii Mbl pascyarpi-
BaIi COODPAHIA IIOBEPXHOGCTHLIXT SIEMEHTOBT TpPeXTD Pa3IHUHBIXB KIACCOBDL:
Hyaes010, nepsaiw w emoporw. Kb wyaesory Riaccy, BL IPOCTPAHCTBL Tpexs
usnbpeniii, oTrocATCA cOOpaHid HOBEPXHOCTHBIXD JIEMEHTOBDH, TeOMETpHYe-
CEUMD MBCTOMD RKOTODPHIX'D ABIACTCA HNOBEPXHOCTH; HAROHELD, Kb 1tepsoiy U




Ld
|

o0

o

ginopomy KIACCAME, Bh TOMH ke npocTpancThh Tpext uswbpenifl, OTHOCATA
COODAHIZ, TEOMETPHUCCKHMD MBCTOMB KOTOPHIXD CAYEKATDL COOTBBTCTBEHEO
KpHBad JIHHIL HIH TOUKA.

VpaBHeHiA (19)-bIA MBI YCTIOBUMCS HA3BIBATD 1€0MCINPUHECKUMD MIBCHIOME
JaHparo coOpaHig ITOBePXHOCTHRIXTD 3IEMEHTOBT.

Orcioga 1erko BUIbTh, UTO coOpanie NOBEPLHOCHIHBLET INCMEHINOED, HPEO=
cmasaenHnoe 6o ‘HJPOC‘Hlpﬂ‘HC)JlG?b ’M—l—l HSM'H)IJC‘HI-'!'? AHATUNUECRU, NP HOMOU(H
MAKOL0 HCe YHUCAA Z/IJCLGHQHZ"ZY, GHOAMHTS onpedib.memm CBOUMD  COMCINPUHE-
CRUMs MIBCHIOMS, 9)2({‘?{%-%’[)10, npu 0'7?])(?()2!»/6()1{‘1.26 MaAKoLo Cf()(,)‘p([.'h'?-}?1 COBEPULCHHO
JOCTRAINOUHO sadamy e ’LCO."H@‘H?J)H/[{BC?{OB MIbCmo.

IpenoromuMs garbe, uro bl mwbews abiro ¢b coOpanieNt IIOBEpX-
HOCTHLIX'G HICMEHTOBS, NPEICTABICHHBIMD CHCTeMOH #—-7 4 1 DasIIUHBXD
ypasHeriil

T O S G o S e =2 ‘ iy
‘ » (99
s=1, 2,...n-+tv41, (2 < n), |

ROTODEIA JoXkHEL omperbaars phimenie ypaBHeHid (16)-aro. Ilpm TOMD,
ecmr v =, T. €. 4Nci0 ypaBHeHiil (22) pasmo 2%+ 1, TO OUEBUIHO, HTO
pascMaTpuBaeMoe coOpamie HPHBOJIUTCA BCEro KDL OIHOMY omperbIeHHOMY
IOBEPXHOCTHOMY 5IEMEHTY, S3aHIMADNIEMY omperbiemmoe ITOXOKeHIe M Ha-
IpaBIeHie Bh PASCMATPUBAECMONT HPOCTPAHCTES 72— 1 uanbpeniir.

Caxo codow pasymberca, uro ypasmemis (22), I0 HCETOUeHin BCEXD
1 MepeMBHHBIXD P, Py: - - - Pps AAOTE, 0 MEHBIIEH wbpb, ©-1 3aBUCH-
MocTefl Memzy ocTarbHbMH IepeMbHEBNE. 1Ipemmoro®Enys, L1 0OUIHOCTH
pascysIeniii, uro encreya (22) npuBoAuT: Kb @ +1 (4 > ¢) 3aBUCHMOCTAMD

MEELY IepeMBHHBIMH 2, &, &,,...%,, KOTODHLI IPEeICTaBIinIcd BD cIb-
IyIoIeMs BEAD

Z==p (&, 1‘2,...111_”):
mn—p‘_{y_,':qj'i (5171, 5(32, R "T“*P-)’ (28)
e B ‘ =

[LaRD YKa3aHO BBIIE, LPH PAsCMOTPBHIN pbmeniit ypasrenia (16)-aro, cy-
necTBOBaHie u -~ 1 TocrBIHEXD YPABHEHIH BIEUETDL 3a c000il CYIECTBO-
pamie Takke CIBIVIOMUXE PaBeHCTBD

-pﬁ = 5? = ox n— U 41,
g i
f=1

(24)

dgp - 0P, l
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TloaToMy cucTeMa JaHHBIXT YpaBHEHIH (22) pascMaTpuBaeMaro codpamis
00I9ICHE  COCMABTAMBEA U3 11— 1 nocanonuzs ypasreniit (23)—(24), onpe-
ORWAAIOUUTS  COOPANIC NOGEPTHOCIHVILS IACMEHIO6D U-010  KAACCE, U KPOMIb
MO0 U3D GONOINUMEALHVITD U YPAGHEHVIL, ONPeOMIAOUUTS YACTNHITL Fapai-
WEPs  PASCHMAMPUBACMAIW  COOPANIA U GHLOMIAIOUUTD €10 IMAKUMS 00 PAZoMs
U3 00WAL0 6UOA COOPANIi [L-a10 KAaced.

PacmpocTpandd HpekHid 0003HAUEHIT Ha pPA3CMATPUBAEMOE IPOCTPAH-
cTBO 1 -+ 1 wuaMbpewiil, Momewb CKazarh, UTO COBOKYIHOCTh YpaBHEeHIil
(19)—(20) ompexbasers coGpanie oo® MOBEPXHOCTHRIXH 3ICMEHTOBL, KOTOPOC
BBIPARATCA YCIOBHBIMEG CHMBOIOMD

M 4
n s

rib morasareab # 0003HAUACTH MOPALOKD COOpaHid, ¢ g—EKIACCh €T0 TeOMe-
tpuueckaro whera. Takuwns e o0pasomb ypasHeHia (22) omperbigord
cobpamie co™ Y MOBEPXHOCTHBIXD SIeMEHTOBDL, 0003HAUAEMOE YCIOBHLIMD
CHMBOJIOMD

V. Bsies

Ilocabania ycaoBHBIA 0003HAUEHiA BIUOIHD A0CTATOUHLL, 49TOODLI, IIPH
HOMOIIN HX'h, BO3CTAHOBUTH OOMIIl BT ypaBHEHI, IIpejcTaBId0IUXDh aHa-
TUTHYGCKH PAas3CMATPHBAEMBII COOpAHIA HOBEPXHOCTHBIXD HIeMEHTOBD.

6. llpuserenunid ouperbieria 03BOIANTE COCTABUTH NOHATIE 0 IPO-
H3BOJHLIXE YpaBHeHiAX® (. Jm, yuerie 0 KOTOPHIXD IpejcTaBIgeTh pas-
BUTI® KAACCHYECKOI TeOpin ypaBHEHI ¢b YaCTHBIMU IPOH3BOIHBIMIL [EPBATO
nopAAka oxHOM HemspbeTHON (YHEIIN.

Hausens ¢b pascMoTpbHiS IPOCTpaHCTBA TPeXDh H3MBpeHiil

Ilyers ypaBHeHId, DpeicTaBIA0IIA AHAIUTHICCKOS BBHIPAKEHIE KAKOTO-
1100 coOpaHis I0BEPXHOCTHEIX'D SIEMEHTOBD, 3ARI0YAI0TH HBCKOIDEO pasIny-
HBX'B HPOUSBOJIBHBIXTL IOCTOSHHBIXL BEJIMYMHDB, UHCI0 ROTOPHIX'L MEHBIIE
upcla ypaBHeHI pascyMarpuBaeMaro coopamig. Mckmounpt ust mocarbiHuxb
BXOZALLSA BD HUXD IIOCTOAHHKA BEIMUHHBL, NOIYIAEND MEmIY HepeMBHHLI-
MH 7, ¥, 2, P, ¢ HOBBIA BABHCHMOCTH, KOTOPBIA MBI H OyIeMb BB H0CAH-
IVIOHIEMD H3JI0AEHIH HA3bBaTh npoussedivtmu ypasueniimu C. Ju.

Ecan yor pnbess codpanie H0BEPXHOCTHLIXD »IeMeRTOBDL M3, Teome-
TpUYeCKoe MBCTO KOTOparo IpejicTaBIdeTcs ypaBHEHieMD ceMeficTBa IIOBEpX-
HOCTEeH, 3aBHCAIIUMTE OTH ABYXH HPOM3BOJABHBIXG MOCTOAHHBIXD HAPAMETPOBD,
TO COOTBBTCTBYIONIEE TpomsBoinoe ypasuenie C. Ju npeicTaBisers HHUTO
HHOEe Kakb JHQQepPeHIialbHoe ypaBHEHie ¢b JACTHLIMI IPOM3BOJHBIMU, Lo-
TOPOe IOJYYAETCA MCRINUYCHIEMD 000MXTD IIApPaMeTpoBDL HU3T JIQHHATO ypas-
HEHISA II0BEPXHOCTH M €T0 ABYXh YACTHLIXD IHPOH3BOAHBIXG YPaBHCHIN Iiep-
Baro 1opaika. 9TH mocrbiHid Iud@depeHiialbHbIA YPABHEHIA MbL H3YYall



Bl =

BHIIIE, BL Havalb HacTosAmeil rIamel, 1 moaToMy HBIB HAT0OHOCTH GOIbHIC
Ha HUXD 0CTAHABIHBATHCA.

Ilepexomuyms Kb pascMOTPhHIID codpamia MOBEPXHOCTHHIX'B 3I€MEHTOBT
M. Ilycrte ypaBHeHIZ ero reoMerpudeckaro whera 3akiouaiors ABB 1po-
IIBBOJABHBIX'D IIOCTOSHHEIXD BEIUYHHB ¢, b 1 IPeICTABIANICA BB CIbIyio-
IEeMT BUTH

g (] 'a, b),]

‘21-'
]/:Ip(l', @, b)] : J)

IIpucoegundgens Kb MocTBIHAND 1BYMD JpaBHEHIAMD TpPEThe PaBEHCTBO, KO-
ropoe BMBCTB ¢b IpeisIyIiME omperbagers pascMaTpupaeMoe coOpanie

¢ (z, a, )=p-+v' (=, a, b g (26)

IIpemo10kaMD, 9T0 Pe3yIbTaTh MCEIOUYEHIA TapaMeTpoBs ¢ H b 3D
0CIBAHUXE TpPeXb PAaBEHCTBD BHIPAKACTCA OTHUMD ypaBHemem KOTOPOe
BDb 00IeMDb BHIE Hamumerca cabiyommis o0pasoMb

F(x, 9,2 p, 9=0,

I IIpPelCTABIACTD TARHMSD 00pazoMb npouseodnoe ypasuewic C. Ju.

OcraroBmMes moapodabe Ha THXD 3HAUEHIAXD, KOTOPHIA MMbeTs (yHENiA
F Bp 000HXD CIy4adXb, UCUEPUBIBANMINXD Beh BOSMOKHLIA MPEII0I0KEHLT,
COOTBBTCTBYOMIIA YCIOBIAMDB, KOTIA YpaBHeHiA reoMerpuueckaro Mbera (25)
pa3phuranTes 0THOCUTEILHO MOCTOSHHRIXE @ U D, min He pasphurmusr oTmo-
CHTEJIBHO MOCKBIHUXD. BT MepBOMT MpemoI0kenin, BHOCT I3 PABEHCTBD (25)
I0NYUCHHBIA 3HAUCHIA @, O BL ypaBHeHie (26), MBl NPHXOIUML Kb OpO-
uspogHOMy ypasHeHnin C. Jir, otopoe BL HacToAwmewnb cIytab ABmgercd
JHHEHBIMT  YPABHEHIEMD OTHOCHTEIRHO TepeMbBHHRIXD p I ¢ CIBAyIO-
1aro BHIa

Pp—+ Qq¢=R,

rib P, Q m R TmpeicTaBIsoTT (YHENIN IepesbHELIXD 2, y @ 2. Bo BroO-
POMT IPEANOI0KEHIN TapaMeTpsl ¢ ¥ b HCRIOMA0TCA H3b YPaBHCHIE (25).
Tarps Eawp, BbL CHIYy IEPBOHAUYAIBHO IOCTABIGHHAr0 YCIOBIS, Pe3yIbTATD
HCKIOUeHIT ¢ m b u3T ypasmemiff (25)—(26) ZOLKeHD IPeICTABIATHCA
OJHUMG YypaBHEHieMb, TO, HCKINYHBL @ N b H3B cueTeMbl (25)-ofi, Imoay-
UMD Pe3YIBTATH HOCHBAHATO UCKIOUEHIA BD BUAS 0IHOM 3aBHCHMOCTH MEHIY
nepeMbHEBINH #, ¥, & crbIyomaro Buia

F (z, 4y, 2)=0,

wh Kotopoil Bwherb ¢n Thws mpuBoIETCA BL JAHHOMD CIyYab pascMaTpn-
paeMoe mpomssojgHoe ypaemenie C. .Ju. Tarms 06pasoMD cemeficTBa Hacab-




IyeMbIXb cOOpaHill ]}, 3aBHCAIIXD OTL ABYXD IAPAMETPOBDL, HPHBOLATD
KD IPOUBBOAHBIND ypapHeHiaws C. Ju, KoTopslg, WiH IHHEEHHE OTHOCHTE.ILHO
HePeMBHEBXT p I ¢, WIH HE 3aBUCATH OTH HHXG.

Tars, wanpumbps, mycrs mvbewt cmerenmy ABYXDH ypasHeHidi

d=uqr--b,

g == bz,

Jdononnurervaoe ypaBHEeHie coOpaHis MOBEPXHOCTHHIXD 2IeMEHTOBD, COOTBHT-
CTBYIOIIEE HAlMCAHHOMY TEOMETPHUCCKOMY MBCTY, Bb HACTOSIEMD UYACTHOM
ciyuab craHomnTCA

a=p - bq.

Hoxcrasags BB nocabinee paBeHcTso 3Havenia o u b, onperbigensis nep-
BBIMIT JIBYMS YPABHEHIAMIL, T0IyIaeND ICKOMOE MpoHsBoiHOe ypapeeHie (. Ju
BL cabiyomens Bulh

y  _taz—y
el e

o

a =
HIn
T \Ep 1Y) + Y= 22,
i JIT BTOpOro npuMbpa, BoshMeNT TeoMeTpuueckoe Mbero codpanis &
NPEICTaBICHHOC CHCTCMON YpaBHEHIN

=ar--0,

[

y=(ax —Db)2 4 2.

OueBupno, uro coorsbrersyoniee mponssonoe ypasaenie C. I mpelcraBisers
; BABUCHMOCTD TOJIBKO MEKAY IepeMbuEsIMEI 2, y, 2 BDL crbiyomens Buih

Y= 2z +&-.

PascMoTpuys, HakoHELD, coOpanie I0BEPXHOCTHBIXT 3AEMEHTOBD M
YDABHeHIA TEOMETPHUECKAr0 MBeTa KOTOparo 3aBHCATH TAkke OTH IBYXS
UapaMeTpoBs @ u b

e=u'ld, b A
r=—0 (a, ])) 4§

IPH 4eMD PesyIbTalb HCKIOYEHIA HapaMerposb Hsb HOCIBIHUXT ypaBHEHIH

IPUBOAUTD KD OZHON BaBHCHMOCTH ME&ALY PascMaTPHBACMBIMII MCpeMbHHBIMIL

Caxo coGoo pasyabercd, uro 85 aToMb caytab, npoussognoe ypasuenie C. Ju

UPCACTABIACTD TAKAKe BABHCHMOCTH TOJBKO MEOEY UepeMbBHHBIME 2z, y I 2.
6




Kenn O6b ypaBHEHIS TEOMETPHYCCRUXD whers uzcrbiyempxs codpamniil.
B0 BCHXD PABCMOTPBHHLIXG CIYUAAXD, 3QRI0OUATH BCETO OAMHD IIPOH3BO.Ih~
wnifi MOCTOSHEBL mapaMerph, TO pesyrbralb JCRIOUEHIS MOCIBIHATO H3D
ypaBHeHili coOpamif HPefeTaBILrh OBl CHCTEMY JIBYXH IPOU3BOXHBIXD YPiub-
pemiit C. Jum. ,

Tlepexoia KD coOpamisup oo! TMOBEPXHOCTHAIXD SIEMEHTOBD, JETEO BH-
abre Tro MPEICTABIAIONLA er0 YeTHPE yPABHEHIA MOTYTDH 3aBHCHTD 0TD TPeXh
PA3IITHBLX'E [IPOH3BOIBHBIXE: I0CTOSHELIXE IApaMeTposD. Pesyrsrarh HCRIio-
qeHis mocTBAENND MPHBOAUTS Kb OJHOMY MPOUSBOLHOMY ypasrenin C. .JIu.
Fean ypaBHeHId PascMaThiBAEMBIXD coOpamifl 3aRI0YAIOTD 1Ba PASIHTHBIXD
LI OIS II0CTOSHELIH 112 paMeTpPs, TO ¢00TBBTCTBYOMIA IPOMBBOHBLIA YpaBHE-
wist C. JIu npeICTABIAOTE CHCTEMY ABYX'D WM TPEXD COBORYIIHBIXD ypaBHeHiil.

Hagomens, ecim ypasHemia coOpaid M 3aRIOUAOTH UETHPE pas-
MMUHBIXE TIPOM3BOIBHLIXD [I0CTOAHHLIXD BELIUMHLL, TO ACKIOUEHIe HXTD IPH-
BOIUTH Takke Kb OJHOMY IIPOHSBOLHOMY ypasmenino C. Ju. Ecmr yucio
I[PONBBOABHEIXD TOCTOAHHBIXD, Bh VPABHEHIAX'D PAsCMaTpUBALMATO coOpanid,
MEHBIIIE YeTHPEXD, TO Pe3yaIpralrh MXDb HCKIOUEHisS U35 YPABHEHIl co0paHid
[IPHBOJATE kb CHCTeMD COBOKYIHLIXD IPOHSBOAHLIND ypasmeniii C. Ji.

Tlepefitens TeHeph Kb pascMOTPBHID ITPOM3BOTHBIXD ypasgeriii C. JIn
»o mpocrpancrsb w41 msybpenit. Oycrp mwbesws codpamie HOBEPXHO-
CTHEXT oTesentoss M ¢, Koropoe ompepbrgercs BroIEB cBORMDL TEOMETPU-
qecKIMD MBeToMD. 1IPeIIOI0AMME, Y10 YPABHEHIA eI0 SaRIOUAI0TD 7 — i +1
PABIMUEBIX'D IPOUZBOIBHBIXD NOCTOAHHBIXT napayérposs C,, C,,... 0
§ UpeICTABIMOTC CABIyOUIAD 00PasoND

—m—+1

E=0Q (J)“ Bee iy, O’1’ Cys - - Cn—-'ﬂH-l)’

%

n——q—f—i: (Pi ('lfl’ x‘l’ N 'JC}L—Q, C1]7 02'* e C;LA-711-{—])'

P==Y Byseel)
CocTaBideNs 10M0JHHTEIbHBLA ypaBHBHifL ROTOPDLA, cOBMBCTHO €D HOCJI'E,I'

HIMH PABEHCTBAMH, BBHIPARKAOTD AHAINTITCCKH pascMaTpUBAEMOE COOpPAHie
i uMBIOTE, CTax0-0bITh, CIBIYIOMIT BUIH

g\ 09,
j)k = d—rk —Z — Py =i

)z k

=12 ..0n—¢.

Hanucamnest pasescrsa Bubers ¢b ¢ —— 1 MPEABLIYILIMI 00pa3yIoTh CHCTEMY
n-1 ypasmemifi. Ilpeanoromm:b, Tr0 PesyIbTalh HCETOUEHId 135 HUXD
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Bebxn mapamerposn C, C,,...0 NpeICTAaBIAETCA COBOKYIHOCTBID M

VPaBHEHIl CIBIYIOIMATO BHIA

n—m—+1
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= R
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IloxyueHHBIA TAaREMD 00Pa30MD ypaBHEHid, depesh HCKINUEHie IPOH3BO.Ib-
HHIXL HOCTOAHHBIXD HapaMerposb H3b (YHEIIOHAIBHBIXL YpaBHeHiil, ompe-
Abagonux’s codpanie MOBEPXHOCTHLIXD SICMEHTOBB, NMPEICTABIIIOTL Wpous-
soduwis ypasuerig C. JIu.

Jergo Bupbrs, UT0 ypaBHEHiS C©b YACTHBIMM IIPOU3BOJHBIMI IEpBaro
MopsAIka OLHOM (PYHRIIM KIACCHYECKOH TEOPiH IpeIcTaBIAINTT YaCTHBII cay-
qall mMoCIBIHAXD IPOM3BOJHBIXDG ypaBHeHiil, coorsbrersyomiii ToMy mpeino-
J0&KEHID, YTO TeoMeTpHuIeckoe MBCTO pascMarpuBaeMaro coOpamisd, HpHHAL-
IOKATDH Kb nyaesomy EKIACCY, T. €. NPeICTaBIAETE: YpaBHEHie ceMelicTsa
II0BepXHOCTel BH mpoctpancTsh » -+ 1 uawbpeniii, saBncdimee oTh 7 — n = 1
IIPOU3BOALHBIX'D IIOCTOAHHBIX'E ITAPAMETPOBb.

Mpr pascMaTpEBAJM J0 CUX'h MOPH COOpaHiA IIOBEPXHOCTHBIXD AIGMEH-
TOBG THIA [, oupexbIgeMpXh CBOMMDL TeoMeTpuueckuyb Mberows. Ilpej-
ITOJTOKHMD TEIEPh, YT0 MBI uMbeMT 1510 ¢b codpamiann Buja My raseay,
IIPH UeMb YpaBHeHiA, ompenbraoniis amaznTHueck:m mocxbimee codpamie,
BABHCATH OTH HWBCKOIBRHXDL MPOM3BOJIBHEIXD TOCTOSHELIXT NapaMeTpoBd,
YICI0 KOTOPLIXD TOMAKHO YA0BICTBOPATD eIUHCTBEHHOMY YCIOBi, OBITH MEHBIIE
4HCI2 JAHHLIXb YPABHCHIL pascMarpuBaeMaro codpaHid. Pe3vibrarh HCRIN-
4@HIA MOCABIHHXD LPOUBBOIBHBIXD IOCTOAHHBIXD IIApaMETpPOBT, 13D ypas-
HeHill pascMarpuBaeMaro CoOpaHid, NpelcTaBIdeTh TaKKe NPOUIBOOHLLA
ypasuenia C. Ju.

ITycrs mubews, Banpuynbps, cabiyomee reoverpnieckoe Mbero codpamis
II0BEPXHOCTHBIX'S 3AEMEHTOBH BH MPOCTPAHCTBB UeTHpexTD usMbpeniii, 3aBu-
cdllee 0Th TPeXD IMPOH3BOIBHBIXDG NOCTOAHHBIXD Tapaverposs O, C,, C,,

R s i i
a=—(C w )& C
s e
Ll Cl Ly &y O-z'
CocraBygeMd cabiylonia Isa AOIOIHMTEIBHLIA YDPABHEHIA pascMaTpHBae-
Maro codpa”ig
o C, z,—C, , p,,
a | )i > =
py=0C 2, +4-C,—C z p,.
Pesyiprarh HCKIOUCHIZ BeBXD TPEXD MOCTOAHHLIXD Beamunus C, C,, C;

H3h HAIMCAHHBIXH UETHIPEX'h YDaBHEHill TPUBOIUTD Kb cabryromemy Ipo-
n3po1HoMy ypaseerin C. Ju
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(1—p,) @, 2, + 2, p,— T p)=a, ¥, P,

Mg sroporo upuabpa, BO3HMEND co0paHie NOBEPXHOCTHLIX'DL oICMEH-
T0BDL BB IPOCTPAHCTES UCTHPEXD p3ybpenifi, sasucaAmee 01D 1ETHPEXTD HPO-
H3BOABHKIXDG TocTofHHbxD napaxerposns €, C,, C,, C,, ompexbigemoe
TEOMETPHUECKANTD WBCTOMD .

) 1 o 1 /
g0 a0 05
ST e B
L Cz LT 63
i cabIVIONUME I0HOJIHATCABHBIMND PABEHCTBOMD
7 p] . Lok e S st B
Gy (12+ @ Py )= 0 2y
CocTanida 002 TOMOTHUTEILHDI YPABHEHIT coOpaHis
g C, z,— G, Ps»
N B s
IoayuaeMs BD pesyasTarh COBOKYHHOCTD IITH ypasHerifi. Mcrapouad usb

HEXD BCh 9eTHIpe HPOMBBOJIBHLIXD IOCTOAHHBIXD IapaMerpa, HpHXOAIMD KD
HCEOMOMY ITPOM3BOJHOMY YPABHEHII C. Ju

&L, (&= XL pg) =5 (]“1 Py pg) (pl +1)g 1}3) =0.

% Mol saHmMaJIZch 10 CHXD IOPD H3YUCHIEMD MOHATI 0 GOQPRHiﬁX’b

. MOBEPXHOCTHLIX'D JJI6MEHTOBD, pﬂBCD-I‘dTpHBELJIH XD AHAIATHYECKIT Bblpa}{i'eﬁiﬂ

i cocrapasan npoussoxubit ypasuenis C. i, cooTBBTCTBYIOMIA ceMelicTBAMT
coOpagifi MOBEPXHOCTHBIXD HICMEHTOBD, ypaBHEHIA KOTOPHIXD 3ABHCATD OTD
1IPOMBBOJABHEIXD HOCTOAHHBIXD TAPAMCETPOBD.

Tloxo0H0 TOMY Eakbh OTHOCHTCIBHO TuHepeHiarbHLIXD ypasueniii pb-
maercs 3ajaua 006 UXDH HHTErPHPOBAHIE, TAKb COBEPIICHHO AHAIOTHYHO
pr reopim C. Ju, mscrbiyemoil Ha oTHXD CTPAHUTAXD, phmaeres cab-
AVIOILT BOIPOCE: : :

Tt nponseodints ypasnenia C. Ju; sadaua cocmounto 6o COCNAG=
JeNiL COOMBIMCMBYIOUILLS UMD YHKUIONAIILILD ypasneniil coopantit 1o-
(3(’1).1’1{OG)H.]—Lb!.C(JB AACMEHTINOBD.

Toap3yach TepyIHOIOTIed Teopid rnddepennialbHbIXD ypasHeHiil, MBI
HaspiaeMn phlienie TOCABIHATO BOMPOCA sadaeil WHIMEPUPOSANLA PO~
soouvtrs ypasneniii C. Jhu.

Haumews ¢b paseMOTpBHia IPOH3BOIHATO ypasmenig C. J.

R
=y
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F(x, 9,2, P =0, (




ompexbagmwmaro cucreyMy co! MOBEPXHOCTHHIXD 3AGMEHTOBD BE HPOCTPAHCTES
TPeX'd U3MBpeHiil.

Fean mocabince ypasmemie yromgecrsagercs, Bb CHIy ypaBHEHI Ka-
KOTO 00 coOpamig HIEMeHTOBDL, TO HOCIBIHEe HABLIBACTCI pibutenieMs, ILIH
unmepaxsintMe coopaniess (Integralgebilde) pammaro HpPOUBBOJIHATO YpaB-
gemig C. Ju (27)-ro.

Kemn mocabimee pburemie 3ariouaers TPOMSBOJIBHELT OCTOSHHBL Be-
JHUIHEL, PE3yAbTaTh HCKINUEHIS ROTOPLIX'B H3T THXTD ypaBHeHill mpercras-
IAETH OJHO JaHHOEe ypasHeHie (27), To ML OyieMb HasniBarb Takoe phmenie
NOAHBINS  UHIREYPATDHBIMD coOpaitiens YpaBHenis (27)-1o.

31 mpeasilyiuss coo0pakeHill, 0THOGHTEIRHO CHOCO0a 00pas0BaHid
Ipou3BOJHBIXEL ypasHerii (. Ju, cramoBUTCA OUCBHIHBIMNG, YTO IOJHBLII
HHTeTPAIBHLIA COOpaHisg ©o? [10BEPXHOCTHBIXD HACMEHTOBD YpaBHeHis (27)
TOLEHBL 3aBHCHTH OTH ABYXD MPOHBBOJBHBIXD MOCTOSHABIXD ITAPAMETPORT;
IIO.THBIS HHTErpaJbHLIE COOPaHis col nieMeHTORT ypaBHEHIl (27) 3akI0Uaorsh
TpH IPOUBBOIBHBIXT IIOCTOSHHBIXT IapaMerpa; HaROHEIb, 114 TOro ke ypaB-
Hewis (27) momdoe uETerpaibroe cobpamie Tuma M 0 TOLKHO 3QEIOYATH
USTHIPE NPOUSBOJBHBIXD MOCTOAHHLIXD Hapayerpa. 113b mocabjauxs M0IHBIXD
UHTerPAIbHBIX'T coOpauiii Bch coGpanis tuna M,, T. €. COCTABICHHBI H3Th 0o
IIOBCPXHOCTHBIND 9IGMEHTOBD, MBI YCIOBHMCH HA3BIBATh NOJHBIMU WHINECIPALD-
ot coopaniavu C. Juw, a HXD reoMeTpHueckis Whera—mnoanvta wnme-
waaarye C. Jlw mpomssogHaro ypasHeHig (27). OcTadbHBS 10JHBA HHTe-
IPAJBHBIA COOPAHIA THHOBD M, w M, T. €. COCTABICHHHA COOTRBTCTBEHHO
Hsh co! M oo’ UOBEPXHOCTHHIX HAEMEHTOBT, OVICMTL HABLIBATH 10AMbIMIL
UHIMEWPAILHDINU coopantaru Deraynda. ROTOPHIT TePBHIl CTalh 3QHHEMATHCI
UX® mscrbrosamiems 1).

Hopsgors  Oe3ROBEUHOCTH TOBEPXHOCTHBIXD HACMEHTOBT Tpexh pas-
CMATPHBACMBIX'G  THIIOBT IOJHBIXD HHTETPAJIbHLIND COOPAHIN BLIPAKALTCS
COOTBBTCTRBEHEO UIICIAMIT

St il

BuBeTh ¢b TBNB HPOHBBOABHEIA NOCTOSHHLIS BX0JATH BhL HUXD COOTBHI-
CTBEHHO BD wmcab

2y B4
CabIoBaTeabH0, ypaBHEHIA pascMaTPHBAECMHIXT coOpamiii sasmcars coorhr-
CTBEHHO OTh
it o

) Bicklund, A, V.—Ueber systeme partieller Differentialgleichungen erster Ord-
wing (Mathematische Annalen, Bd. 11, S. 412—433).

E. v. Weber.—Vorlesungen iiber das Pfaff'sche Problem und die Theorie der par-
ellen Differentialgleichungen erster Ordnung. Leipzig. 1900. 8. 598,
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PA3INIHLIXD BEIMUHHDB, 3B KOTOPLIXT IICPBLIA LATh ABIANTCA lepeMbr-
HBIMH 2, Y, &, P, ¢, & OCTAIbHBIA TPEICTABIANTD [POUZBOJIBHBIE ITOCTOTH-
HBIE ITapaMeTpBL.

Hosrony, 1m0 oTHOWeHI KH AAHNHOMY MPOHSBOJIHOMY YpABHEHiW (27),
Ra@I0e M3T YKASAHHBIXD €T0 IIOJHBIXD HHTErPaJIbHBIXT cofpaniii BebXD TH-
nost M,, M,, M, onperbigers oot 3maueHifi BehXT BXOJMMNXT BT HUXD
BeIMUHHD KAED MePEMBHHBIXD TaKh W MPOHSBOABHEIXT HOCTOSHHBIXDG, Pas-
CMATPHBAEMHXE cOBWECTHO. Tarmys ofpazont 3agaua posbiCKaHis YRasaH-
HBIXD HOTHBIX'G HHTETPAIBHBEXT coOpamifi gaHmaro IPON3BOIHATO YPaBHE-
Hig (27) mpuBogurcd, 1m0 TepmuHoxoriu C. Ju, Kb cocmasaeniio uss cucme-
Mbt 0OF MOGEPTHOCIHILY IAEMCUNOGT, ONPEOmAACMOIT pasencmeors (27 )-biys,
COOpaniti - 90eMenmMoss,  NPEOCTIABIAINUITS o ZHauenii nepesmvlrs U
NPOU3BOALHULD NOCHLOANHBIED CCAUUUND.

Kponb nonarifi 0 moaHEIXL HATEIPAILHEIXT COOPaHIAXL TeTKO CcocTa-
BHTb Taw®e HOHATIA 00h 00ugitxrs u 0cotennmrs PIUMEHIAT D, WL UHINCRPAT -
1otas coopamiaxs npouseodnvirs ypacueniic C. Ju, analormumo reopin Jud-
(pepEeHIIATBHEIXD YPABHEHIfl ¢T 4ACTHBIMEH TPOMSBOZHKIMI. Bt cavoms rhab,
MBI TOAyTaeMs nocrbiuia pburenia, usmbmada nponsBOIbHES TOCTOSHELIA BT
IOMHNXs MHTETPAIBHBIXT COOPAHIAXT, COBEPITEHHO IOX00HO RIACCHUECKOI
TeOPIN YpaBHEeHIll ¢b UACTHLIMH IIPOH3BOAHLIME 1).

Hycrs uwbewn, mampuwbps, moImoe uuTerpagbHoe coopamie n3cah-
Ayemaro ypasHeHis (27) 85 crbaywomems suib

g==p Aw, @, b,
y=vp (z, a, b),

dp  dy
P—(Tx—a q

IIpepmoxaraens, uro mapamerpsl ¢ n b usswbmaores OTHOBPEMEHHO T
nepeMBHEBIME 2, y, 2. JudQepermupys BE HTOMD IPEITOT0KCHIL TIEPBLIA
IBa ypaBHeHid (28), MOIYUHMD

et B0 i W 088
dg = N dr + 3 da -+ pia db,
S ol o
dy == - dzx - . da + 5 db.

) Cw. Lie—Scheffers.—Geometrie der Beriihrungstransformationen. Leipzig. 1896.
S.8. 529 -535.

Gowrsat, E.— Legons sur lintégration des ¢équations aux dérivées partielles du
premier ordre. Paris. 1891, p. 234,
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Ha ocHOBamin mocabIHuXD PABeHCTBL, IPHHAMAA BO BHHMaHie TPeTbe ypams-
Hemie (28), cOCTABIAEMD DPABEHCTBO

dz — pdx — qdy = Ada -~ Bdb, (29)
r1b koaduumientt 4 1 B myboTh cabiyomis sHAUCHLT

A()(p oy

=

oa da

dgp Oy
Yro6u coeremMa (28) He IepecTaBata IpeilcraBiarh phuiemie uscab-
JyeMaro ypaBHeHig (27)-0r0 Tamke M BDL HACTOAMEMD IIpeIIoI0KCHIE, T. €.
mvbio mbero paseHcTBO (6)-0€, LIA STOTO 0UEBHIHO MOLKHA YHITUTORATDCL
TO&IECTBEHHO BTOPAS UACTh PABCHCTBA (29) I TOLKHO HMBTE MBCTO PAaBEHCTBO

Ada + Bdb=0. (30)

Hocabimee nwbers Tpu cabiyomuxts pasimuHEXs phiieHid, KOTOPLIMEL CO-
OTBBTCTRYIOTS TAKAe PASAHUHBLA prwtenia n3cabayemaro ypasuenia (27)-oro:
1) Iloxaras
da== 8, db =1,

T. e. faBag @ H b NMOCTOTHHEIA BHAUCHidA, MBI HOIyIacME MCXOIHOE 704106
wnmepaasioe codpanie, TPEICTABICHHOe CICTeMOil ypaBHemil (2.
9) Ipexmoxaras, uro umbiorTs Mbero cabiyomia paBeRcTBa

A0, Bl

MBI IIpelcTaBideNT phureHie ypaBHeHid (27)-0T0 COBOKYHHOCTHI) DABEHCTBD
(28) u IBYXD caBIYIOIMUXTE
da o :
dq O 3
e e
b 0b -

PesyIbTarh HCKINUCHIA 3T HEXD NAPAMETPOBL @ Il b IPEICTABIACTD 0CO-
Gennoe wwmewpawioe cofipaiie TPON3BOTHATO YPaBHEHIA (27).
3) Hamomemn, ecaim ¢ 1 b CBASAHEL TPOHBBOILHON SaBICHMOCTDHI0

' g=a@ (b}, (31)

: r1b o npeicraBideTs HPOU3BOJIBEYIO (PYHRII0, TO ypasHerie (30) yioBae-
TBOPSIETC, HA OCHOBAHIH cabayomaro paBeHcTBa
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b o' 0003HAYACTH MPOMBBOLAYI0 (PYHELID e, B3ATYIO 1m0 lepembmmoi b.
Pe3yiprarh HCKIOUCHIA UApaMeTPOBL « I b 1B COBOKYIIHOCTH ypaBHE-
Hill (28), (31), (32) mHpeicTaBIgeTh, OTHOCHTEIBHO IPOU3BOSHOTO ypaBHe-
Hi (27), o0uee winmepaannoe codpanie, 3aBHCAINCE OTL 0JHON TUPOH3BOIb-
HOIl (pyHENIN .

Hnarerpaapnnisa coOpaHis Tpexs YRABAHHBXSB POJIOBL HOJYIAOTCH 5T
RAELAT0 TOJXHATO MHTETPAIbHAr0 CcoOpaHid BebXh PascMOTPBHHBIXTG HAME

_THIOBD.

Haromens, 1aBag kakig-1u60 TACTHHA SHAUCIIS I[POUSBOIBHLIND 110-
CTOAHHBIMD HIM TPOUSBOIBHLIMT (YHKUIAMD, BXOIANMME Bb [OJHBLE Wil
00IIiA MHTETPAIBHEIA COODAHiA, MbL [0IyY9aeMD eme Takh Ha3hBAeMbLI
HACHIHDLA UHIMEPATbHDLA COOPaNiA TAHHATO TPOH3BOJHATO YpaBHeHid (27).

Hepexonmyn Temeps Kb pascMoTpbHio NPONZBOIHEING YpaBHeHid BT
npocrpancrss # -1 mnbperifi. Ilycrs mrbemt 010 HPOU3BOJIEOE YpaB-
genie C. Jn

HLC RS SR T B BE  e (33)

onpeibigoniee cuereMy oo®” MOBEPXHOCTHBIXD HIGMEHTOBH BH IMPOCTPAH-
ctBb -1 mswbpeniit.

Ecau ypasuenie (33) yTO}R;IECTB.IHBTCH, Ha OCHOBAHINM YpaBHEEHI Kakoro-
11100 coOpaHis 0BEPXHOCTHLIXT 31CMEHTOBT, TO LocThIHee HABLIBAGTCA piuure-

HICMD, I WHINCPAIH LN COOPaILieMs TAHRATO TPOU3BoIHaro ypasaenis (. . In

Phurerie ypasmenis (33), saBHcAmee 0Th HBCROADEHXT PasTMuHBIXD
IIPOUBBOIBHBIX'L MOCTOSHHEBIX'D BEIHUIHD, PEBYIbTATH HCKINUEHIA KOTOPHIXD
H3% ypaBHEHIl pBIIGHIA NPHBOIATDL Kh OJHOMY TOIBKO JAHHOMY ITPOI3BOI-
HOMYy ypasenino C. Ju (33), HASKIBAETCH €TO NOAMMMS PRAULCHICMS, LI 100
HBLMD  UHINEYPAALHBIMD COOJ])(LHP'&VF;.

Tarb Kakh HAUMEHBIIGE WHCIO0 PA3INUHBIXT YPAaBHEHI. MPeICTaBILO-
IAX'B COOpamie 9I6MEHTOBT Bb UPOCTpacTES n--1 uswbpenii, pasuo n—1.
TO CTAHOBHTCA OUeBIIHBIMG, WUT0 YIHCIO ‘&*‘13 IHUHBIXS  HPOH3BOIBHBIXD M0-
CTOAHHBIXD TOJHATO HHTEIPAJIbHATO COOpaHid 1aHHATO ITPOH3BOIHATO YpaB-
HeHig (33) He MoiKkeTh OBTH MeHpHIe wicaa 7. IIpm aToMDh MBL OVIEMD pas-
JIUATh JABA CIy4asd, ROTIa mocabiHee WHCIO paBHO i H OOIBINE HETO.

Eean umero mpousBoIbHBIXS MOCTOSHHLIXT BEINUHET [M0JIHAT0 phie-

Hid ypaBHeHId (33) paBHAETCS 1, TO MBI YCIOBHMCH Ha3wBaTh mocabimee ph-

MEHIe noanbs  wnmerpaibhviis coipaniens C. Jw JaHEATO ITPOH3BOIHATO



ypaBHeHIA (33); ecam e UHCIO HPOUBBOJBHBIXD IIOCTOSHHBIXD BEIHUHHTD
00JIbILE 72, TO pascMarpuBaeMoe phuieHie OVIOMT HASBIBATD NOIHBIMG WIHE-
paasibiNG codpaniems beraynoa.

Hagomers, KawDb cIbiyers H3L UPEIBLIYIIATO, IOJHOE HHTEIPAIBHOE
coopamie C. Ju Bumoanb onperbaderca cBOHME TeOMETPIUECKINT MBCTOMD.
Msr yeaosuMcss HasplBaTh locabinee noawnvtis womeparoms C. Jdu 1anHaro
IIPOMBBOIHATO YPaBHEHIA (33) M Pasiuyarh HTH TOAHbIE HHTEIPALH 110 KIAc-
CaMD, COOTBBTCTBEHHO KIACCY 1IPEICTABIAEMATO MMH TeoMeTpmueckaro whera
HHTETPAIPHAr0 COOpaHid JaHHATO [POUBBOIHATO YpaBHCHIs.

Camo cobow pasymberca, uyro moxmsdi murerpaan C. Jm myaesoro
Klacca NPeIcTaBideTh HAYTO MHOe KakD HOJHBIT UHTErpash Jarpamka, Imo
OTHONIGHIID Kb J@HHOMY YPABHCHIO (33), DPascMATPHBAGMOMY EKakb Iu(e-
PEHIIAIBHOE YpaBHEHIe T TACTHBIMH IPOMSBOAHBIMII IIEPBATO NOPAIKA P,
Pys - - - p, HEU3BBCTHON (GYHEWIN 2 cOOTBBTCTBEHHO 10 HE3ABUCHMBLIMG IEpe-
MBHEBIND @, @,, ... 2, . BDb srons cayaab coorsbrersyoniee moImoe mETe-
TPaIbHOE COOpaHie MPeICTaBIACTCA 0YEBIIHO JAHHBIME HOJHHIMT HHTETPAIOMT
Jarpama u ero % IpoEBBOANKIMI AHQQEPEHIIATLHEMI YPABHEHISMH TePBaro
HOPAIRA, COCTABIEHHBIME 110 NpaBUIaMD JU(GQepeHIialbHaro HCUHCISHId,

Hakomens, npuBeleHHHIA HOHATIA I oHpelbicHis paciupocTpaHdoTCA
0685 TPyJa Ha CHCTCMBl COBORYIHBIXD HPOM3BOIHKIXT ypasmeniii C. Jun. Bw
caxonws pbab, myers mwbewsn cumeremy i mocabiEHXT ypaBHeHif

FARET AR R N P Pgv s osp, ) =0, ]

s & n

(34)
8=, 2<lm. J

VpasreHis coGpamis HOBEPXHOCTHRIXG HIeMEHTOBDL, VIOEIECTBIAOINILA
JaHHBLA NPOU3BOJIHBIA ypaBHeHid (34), HaBHBATCA UXD plvtienteMo, I
UHIRCLPAILHBIIND  COOPAHICH .

Phrenie cncremMpr JaHHBIXTD ypapucHiil (34), sakiouaniee EBCEOIDEO
Pas3MUHBIXD  HPOUBBOJIBHBIXTD IIOCTOAHHBIX'G BEJIUUMHD, PE3YIBTATH HCKIO0-
UCHIA KOTOPBIXT H3T ypaBHEeHil phmiemis npuBofurs TCABKO Eb JAHHOM CI-
creMB (34), HASHIBAGTCS eI MOJNBIMG PIBUICHICMD, WL HOIMBIMD UMD~
HOLMD  CODPEIieNts. n

Hauyenpuiee umeno pasimaabxn ypaBHeHiﬁ cOOpaHid 1OBEPXHOCTHLIXD
9.1EMEHTOBD BD IPOCTPanCTBh #——1 mawbpeniit pasno nocak ueary URCILY H—+ 1.
Hoaromy, ecanm ypasmemis (34) camu no cedb odpasyorh cucTeMy COBORYII-
HBIXT YDABHEHIN, T0 HAMMEHBIIEE YICIO PAsIMUHBIXT IIPOM3BOIBHLIXT I0-
CTOAHHBINT  BEIMYHED HXD I[I0AHATO HHETELPAILHATO COODAHIA JOTKHO DPaB-

-

HATBCA 72— m - 1. Ecan we ypaBHeHig (34) He NOpPejCTaBISOTT CHCTEMEI
COBORYIIHBIXD YDAaBHOHId, T. e. He coBMberuMel 11 He myMbors pbmenig, Ho
OXHARO NPHBOIATCA Kb cucreMb coBMBCTHBIXTL COBOKYNHBINT ypaBHeHili mpu-




gasreniens HbBROTOparo wmeaa A MOBBIX'G UPOH3BOJLHEIXT ypasreniii C. .Tu.
T0 BL TAKOMB CIyuah HamMeHplee YHCI0 PAsIHYHBIXD NPOH3BOILHLIXE 0=
CTOSHHEEXD BeANUNTE [I0IHATO UHTETPAIbHATO COOPAHiS paBHo n—m—-k-1.

Bt oGouxt pascyMorpbHEBIXD CAyUadXD YRABAHHBIA TOTHBLA HHTEIPAIb-
HBIST COODAHiS NMPHHALIGHKATT OJHOMY If TOMY ke THIY COODAHIM HIEMEHTOBL.
KOTOPHIST MBI OyIEeMD HABLBATL noaubt wnmepaaviviaa coopaniaym C. Jir.
Kamioe m3b Huxt Brorwb ompexbigercss ypaBHEHIAMH CBOETO TEOMETDIIUE-
craro Mbcra; mocabIiEee MBI YCIOBHMCS HABBIBATD NOINLIMG UNMEIPALOMD
C. Ju JaHELIXT TPONSBOTHKXD ypaBHEHIl.

Ypo gacaeTes BeBXH OCTAIBHKXTD IMOMHEXH HHTETPAIBHBIXD COOpaHii,
BB KOTOPHIXD YHCAO TPONBBOIBHBIXL TOCTOAHHBIXD O0JbIIE YRABAHHATO BEIIIC
MIHAMAJIBHATO, TO MBL 6IeMD HAsBIBATH UXTD NOMHOLNU UHMEPAILHIMU colpa-
wisuw Bexaynda. Beau nacabayessis ypasHenis (34) coBMBCTHEL 10 nocabaaia
TOAEbST PHITeRis 3aBUCATE 07D 7 — M - ¢~ 1 PAsIIIALIXD MPOHSBOILHBIXD
HOCTOSHHLIXT BEIWMUNHD U IPEICTABISIOTCA COOPAHIAME IOBCPXHOCTHBIXD
5IeMEHTOBTL BHJIA

M (35)

n—"0"7
rrb upero ¢ TMOIyUAeTH M000e WS BHAUCHI BL cabIyONIXD uperbraxs
D< v = »,

7. e. HoXELA pbmeHid DBerrymia CHCTEMbI (34) BBIPAKRANTCA CHCTEMOI
#--v-1 pasINUEBIXDL ypPaBHEHIH.

Fean we ypaBHeHis (34) upuBogarca KT cucremb COBMBCTHRIXD COBO-
RYIEBIXD ypaBHeHifi npuOaBienient & pasimuHbIXD HOBBHIXD IPOHSBOIHBIXD
ypaBHeHifi, To 1 BB 9TOMD CIYIAB 704HbLA UHMEPATLHDLA coopanin Dexayn-
da MPEJCTABIANTCA COOPAHiAMUM MOBEPXHOCTHHIX'L 5TEMEHTORE HPEKHATO BII-
1a (35), YpaBHEHiA KOTOPHIXD OJHAKO, BDH HACTOSIIEMT caydah, saBmcdars
OTB N — M — k-2 -~ 1 PasINYHBIXD [MPOUBBOABHBIXD MOCTOAHHLIXD BOINUTHD.

Haromers, MOHATIA 005 0COOSHNLIXT, OOIMXD I TACTHHIXD MHTErpa.Ib-
HBIXDH COOPAmiAXT 1pousBOIHBIXD ypasHenii C. JIm 1eTko pacupocTPaHdOTCH
Ha TpocTpamcTBo 7% ——1 usmbpesniit 1).

Ilycrs umbews, HaupuMbps, MOXHOE HHTETPATBHOC coopanie C. Ju
g-aro Kracca LISt ypaBHeHift (34), PasCMATPHBACMBIXD Kakb CHCTEMA COBO-
EYIHBIXD, COBMBCTHBIXT, TPOH3BOJHBIXD YpaBHEHIll,

1) Cam. Goursat, E.—Lecons sur l'intégration des ¢quations aux dérivées partielles
du premier ordre. Paris. 1891, p. 234.
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Tupgepenmupys wepsslg ¢ -+ 1 ypasmeniil mocabiHel cucTeMH B
petmonokerin, uto BMberh ¢b HepeMBHHBIME 2, ¥, ,,...% USWBHAOTCT
sare Y 1 S e =
tagxe BeamumEst C, C,,...C, Ly MOTyTASND
n—q) n—mni—1 )
o o
dz = —q dx et 5 al. .
o " [ iy
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Ha oCHOBaHIM STHXT PABEHCTBH H BB CHIY /i — ¢ TOCIBIHEXT YDaBHEHi
- r
cucreMsl (36), cocraBIdeMDb HOBOE DPaBCHCTBO
n n—an+1
he " .y : f e
dz — 22)” dx, == Z 4. 40, (37)
=1
orb koaguimientst A uwborh cabayomis 3HAUEHIA
flr e ()C Teag U(‘ pn—lﬁh‘.
D =1 &
Uroonl, IpH CIBIAREOMT MPEIHoJI0KeHIH OTHOCHTCIbHO HBMBHAEMOCTH IIpO-
H3BOAbHBIXD IocroAEHbXTt C), C,,...C,_ . .. ypaphenigz (36) He mepe-
¢raBall MpeicTaBIATh pbulemie jpaBHemiii (34), Jrd HTOT0 JOLEKHO YI0BIC-
TBOpATbCA yeaopie (16)-oe. Ilosroyy paBencrso (37) HpUBOANTCA Kb cab-
AVIOMIeMY
L4 n—m--1 : 5
o A dC =0, (38)
=l
KOTOPOMY JOJGKHBL YIOBIETBOPATH BCXUTHHEL Behxs .
*




Hocabinee ypasmenie Momerh OBITH Y10BIETBOPEHO CIBIVIOMUIIMI pas-
JHYHBIMH CITOCOOAMIL:

1) PaseHcrso ¢38) yLOBIETBOPACTCA TOERIECTBEHHO, ECIH TIPE0I0-
KT, UTO Beh Beamunnsl () uMbBOTH IMOCTOSHHLIA 3HAUeHid. Db aToM®D Cly-
uah MBl BOSBpANIACMCS KDL HCXOAHOMY HOIHOMY UHTETPAIBHOMY COOpaHi.

2) Ioxarag pasHEMH HyIo Beb Koadnuientst A npn dC BL pa-
pencTh (38), MBI IOIyYaEeMb CHCTEMY #— i - 1 ypaBHeHiii

= [ E
deg 0p; :
30— 230 Prmei =0
i P

r=1,2,...u—m-1.

Pesyiprars uckioueris sebxs €, u3h ypaBHeHill (36), UpI IIOMONT 10-
CIBINAXT PABCHCTBT, TPEJICTABIACTL 0COGCHHOE WHINEIPLILHOC COOpanie Cl-
CTeMbI MPON3BOTHEIXT YpaBHeHiil (34).
3) Tlpezmoxomuys Jaabe, wro wemyy €, C,,...C _ ., oyme-
CTBYETH | [IPOM3BOJIBHBIXD 3aBHCHMOCTEI crbayomaro BIIA
L —aw (C +j, foi szurpz+])’ l (39)

rvb Beb o, MPEICTABISIOTL NPOMBBOALHLIA (PYHKIIH BXOIANNXD BD HIUXD
aprymentorb. Bmocd suaueHig Bebxt O BB paBeHcTBo (38), MOIyYaeMDb HO-
BOE PABEHCTBO

n—1n—l-+1

dw
Z ( [—J_J_[_Sjlll(i()[l.I)(ZCZITJ.:();

n=t

ROTOpOE YHHUTORAETCA HaA OCHOBAHII G.I'ISJYTOHIHX'ID 3ABHCUMOCTEIT

]
dom
A —}-—y A =i :
T icis, Y , : (l()]

f=1,2,...n—m-1+1.

PesyisTars HCRIOUEHIA, u3n ypasHenifi (36), sHauemifi Bebxp n—m 4 1
BegrwnEs O, 0,,...C, _npg> DT TIOMOMIN #— m -1 ypasuenifi (39)—(40),
TPEICTABIACTE 00uee UHMePAabHoe cofpanie CHCTOMH (34), sariouabmnee
IPOU3BOABHBIXT (DYHRILI.

HakoHewn, MBI HA3HBAEMD UACIRHLLMG  PIbUEHIAML, T HACHHbIAL
UHmepaIshbiaL  coopaniayu  TAHHON cHeTeMbl (34) pBuTeHiA ed, KOTOPBIL

HOAYUATOTCS 3D MOTHBIX'D LI OONIIXD IHTETPAIbHBIXD COOpaHiil, coodmie-
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HIeMD TaCTHLIX'D SHAUCHIfl NPOMBBOIBHBINE NOCTOSAHHLING HapaMerpamsh
HPOUSBOIBHKINT (PYHRLIAMDL, KOTOPLIE BXOIATH BEH OTH COOPAHis.

8. W3b npeisaymuxs pascywieniii HemocpelcTBeHHO BHTEKACTDh, UTO
RQRJI0€ YpaBHEHIe HIM CHCTeMY YpaBHeHiil, ¢F UYACTHBIMH MPOUBBOIHBIMIE
Iepraro mopaisa ofHOfH HewspbeTHON (yHEIIN 10 HBCKOALKIMT He3aBHCI-
MBING TIePeMBHHBING, BO3MOKHO pPasCcMaTpHBATh Takke H O - IPyroii TOURN
spbuia, kawp mpoussoimnia ypasmewis C. Jlm, HpoHCXO&IEHIE ROTOPHIXD
OCHOBAHO Ha pascMOTPbHIN coGpaHifi MOBEPXHOCTHBIXE HACMEHTORT.

OdoGmernsa npeicraieris C. Ju o MpoUsBOIHEIXT YPABHEHIAXT N
UXD pBIeHiAXDH, Kakb HTO IPEICTABIACTCA ¢ NIEPBAT0 BILAIIA, PACUIH-
PADTD, €L POPMAIBHON Toukm 3phuig, mperbibl kraccmueckoli Teopim umTe-
TpUPOBaHiA TUPPEPeHIiAIbHLIXT YPaBHEHIi ¢b YaCTHBIMII IIPOH3BOLHLINM
nepBaro nopsika oauoil Heuswbernoii pyurnin. IbicTBuTeasH0, BE H3I0KeHTOT
BLIHIE Teopim coOpamiil MOBePXHOCTHBIXT AIEMEGHTOBDL, IpeicTaBleHiZ 00T
YPABHEHIAXT ¢b TACTHLIMH NPOU3BOAHBIME H 00h HX'h HHTETPAIAXE ABISIOTCH
TOIbLO BB Bulb o1HOro wacrmaro ciyuad. Bn casmomn 1bab, ocraHaBInBagch
Ha COOPaHiAXT IOBEPXHOCTHHIXB AIEMEHTOBT HY.AEBOTO KIAcca, IPOHCXO]-
HHX'D U3D HUXTD HPOHMSBOTHLIXT ypaBHeHiAXD C. Ju I UXT HHTErpaIbHLIXD
COOPAHIAXD, MBIl HOAYUALNT KIACCHIECKYI0 TeOpiln 1n((epenialbinXD ypas-
HEHIIl Cb YACTHHIMI [POM3BOIHBIME, KOTOPAA HPEACTABILETT, TAKOMT 00pa-
80MDL vYacTHBIT caygafi teopinm C. Jln.

Oxmaro paseMarpuBad ofHH 1 Th ke ypaBHeHiZ, 10 ¢b Toukn 3pbHig
AnpepeRmialbHEIXD  ypaBHeHill, To ¢b TOURNM 3pBHIA IPOHSBOIHKIXTG Ypas-
gediit C. Ju, mpr suberd ¢n Tyt tomkmst BugousMbrATH cooTRbTCTREHEO
RA&IBI Pasth I caMblil Xapakrepb H3cIBIVeMEIXT YpaBHEHill, KOTOPHI COX-
PAHATT OTHHD TOJIBKO BHBIHIN BHIEL, G1arogapsd cOXpamHeHin 0003HAUEHii
XOJAMHUXD BL HEXTD IHepeMBHHBXD BednduBDL. B1 camomns 1bab, cmuicasn
PasCMaTPUBAEMBIX'h  YPAaBHCHIN CTAHOBHTCA COBepUICHHO paszamumnii. C. Jn
BBOAUTD Whiabtfi payb HOBHXE phureniii mscabiyeMpixs ypasHemifi, ko-
TODLIA 10 HEro He pPa3CMarTpuBalnch, IPH UYeMb RAKIOMY KIaccy HO-
BLXTD PBIICHIT cOOTBBTCTBYIOTT TakKe U HOBHIA JIOHOIHUTEAbHLIL IPELIo-
A0REHIS OTHOCHTEIBHO BXOIAMIUXD BhL HAXD Hepembmmiixt. Takbh, BL IIpo-
crpamcTBh n 4 1 uswbBpenifi, BL RIaccmueckoil. Teopin IudepeHniaibHEYD
VpaBHCHIM, TUepeMBHENSA x,, ,,...%, CUNTAOTCH HE3ABUCHMEIMIL; 4TO iKe
racaerca pbmeniii C. Jn g-aro kiacca, T0 OHE BBOZATD ¢ PASIHYHBIXD Ba-
BHCHMOCTENl Memiy Tbwuu e uepembmmbMn x, x,,...z,. Taxmrs oGpa-
30MT  MEPeMBHHLIA, KOTOPHIA CUMTAINCH HE3ABHCHMBIMH BD KIACCHUECKOI
TEOpil, IepecraoTh ObTh TaROBHIME BB Teopinm C. Ju. Buwberh ¢w Thur,
KOHETHO, H TepeMBHHBIE mapaMerpsl p Pyy - - - P, H3WBHAIOTE CBOE lIepPBO-
HaUAILHOE 3HAUCHIE YACTHHIXD IPONSBOIHBIXG, BL Teopin xudidepenmiann-
HBIXD YPABHEHII.
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Beb mocabgmia obcroareancrsa mpioGpbraort ocoOeHHOE 3HAUEHIE, ¢b
Toukl 3pbHig IpuIoKeHifl Kb PASIHYHBIMG BOOPOCAMD AHAIM3Q M TEOMETPIIL.
Caxo co6olo pasymberca, uro pbmerig C. Ju He MOIYTT JIaBaTh HCEOMATO
orsbra Jaa TBXD 3ajaub, KOTOPRA IHDHBOZATCH Kb AH(QEepPeHIialbHbIMND
YPaBHEHIAND Cb UaCTHRIMH HPOH3BOIHLIMH. CBb Apyrofl CTOPOHEI MOTYTH
CYLIECTBOBATH Takke Takie MPUEIAZHLIE BOIPOCLL, KOTOPBIE TPeOyIOTH, NI o
cpoero phmrenia, pascyorpbuia npoussoiusixs ypasnenii C. Ju mim paspb-

IA0TCd, KakD MNpPH MOMOIIM HHTEIPAJIoBDL KIaccHueckoil rTeopin juddepen-

IIAJBHBIX'D YPABHEHHI, Takh M Ha OCHOBAHIN MHTETPAIBHBIXEL COOpamiii H})O-‘

I3BOAHBIXD ypasHeHil C. Ju. BB BULY H3I0OKEHHBIXD CO0OpAKEHill, Mol

CUNTAeMD HEOOXOIUMEIMG IBIaTh CYNIECTBEHHOE pasIduie MeRILy uddepen-

MiaIbHBIMH YPaBHEHIAME RIACCHYECKO Teopid, MTPOMBBOJIHBIME YpPaBHEHid-

i C. Jdu o semay nxt phueniaMu pasimupxbt kaaccosb. Ilosromy

HAMD KARETCA HEOOXOAHMLIMTG BO3DAKATH H OBITH <IPOTHBDL H3I0EKEHIS HBRO-

TOPLIXH  TPARTATOBL 110 TCOpid AH(PQEepPeHIiaIbHBIXD YpaBHEHil, EOTOPEHIA
cMBImBalOTE pBmeHia pasiHUHBIXG KIaccoBb. Taws, manpuMbps, IpH H3I0-

HEHIN HHTETrpHpoBaHid 1u@pepesIialbibX's YpaBHEHIl ¢h YACTHLIMH IIPO-

HBBOTHGIMH, [0 TAKD HA3BIBAEMOMY CII0c00y XapakTepucTHED Kolm, MHOTie

ABTOPBL 1) YIOBIETBOPAKTCA YKasaHiAMH Ha moausie uuTerpaist C. Juo Bb

THXD CIyIAAXD HCRINUCHIA, KOLIA H3raraeybdi cmocods Rowm me mpmBo-

INTH KH HCKOMBIMD IOLHBIMD HATerparaMs Jarpam#a. Yurarelb He MOLETD

OBITh YAOBACTBOPEHD TAKHMD HBI0KEHICMD, TAKD Kakh YIOMSHYTHE ABTOPLI |
He TaTH orsbra ma IocTaBleHHLI Bolpoch Bo Beeff woaHOTH W IpexIa-
Fal0Th BD PABIHMYHBIXD YACTHBIXD CIYUasIXD YAOBICTBOPATHCH COBEPIIEHHO
CIYIAMHO IOIYYCHHBLIMH HOBBIMHM PBIIEHIAME, ROTOPHIS, Rakb SCHO BHIHO,
IPEJICTABIAIOTL CYHIECTBEHHOE pa3inuie b TepBOHAYAABHO MOCTABICHHOIR
3aJauell mETerpuposaHig. COBEPIIGHHO AHAJIOTHYHLIMG 00pPasOMTL HACDh HE
YIOBAETBODALTH TaKKe MHTCIPHPOBAHie NPOMBBOJIHLIXT YpabHerii C. Ju,
0 Takh HA3BIBACMOMY O0O00OLIEHHOMY HMB CHOCO0Y XapakTepHCTHRDL Ko,
KOTOPLII HEe JaeTD BOSMOEKHOCTH BBIYHMCIATH I10amnle mETerpatnt C. Jun sa-
JaEHAr0 Hauepers ompeibieHHAD0 Kiacca, HO TMPHBOXUTH COBEPUICHHO He-
IpeiBIIBEABIND 00pa30Mb, HIM Kb HBKoTOpoMYy moxmOMy umrerpairy C. Ju
KaROTO-I1H00 cAydyailHaro Riacca, MIH Jamke KL MOTHOMY HHTerpaay Jarpan-
#a. Taruyns 00pasown pascmarpusaeMoii cmocodn C. Ju ocrasisers moa-
HYI0 HeonperbIenmocrs B phurenin macabayeMoll sajiaum, coBepuieHHO aHa-
JOTHYHO YKA3AHHOMY BbUIe cmoco0y Kommu.

Beb orywBuenHbIe BOMPOCH Teopin XapakrepHCTHETD HAXOLIATCI Bh CBASK
¢b JAIpHBININMNG pasBUTIeNT Halmero uscabjioBamis, m Mbl OyzeMsb mvbrb

1) Jordan, C.-——Cours d' Analyse, t. III, Paris, 1887, p. 325.
Gowrsat, E.—Legons sur l'intégration des équations aux dérivées partielles du
premier ordre. Paris, 1891, p. 119, p. 228.
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cayvall &b HEMD Jadbe BosBparurThes. UTo ke KACACTCH OJHBIXE HHTerpa-
1085 C. Jn pasiumuHeXDh KIacCOBDb, TO 3aj[aUa HXb PA3bICKAHIST 3aBHCUTH
TTABHLIMD 00pasoMb OTh YCIoBlil HXB CYIECTBOBAHiA 1AS IPOMSBOLHBIXD
ypasuesiit C. Ju.

Hean BospMent ogso mpomssogmoe ypasmemie . Ju BT npocTpancTRb
TPexs UsMBpeHif, T0, Kaks BHIHO 3D HPeABIAYINAr0 H3T0KREHI (CM. eTp. 21—22),
PABCHATPHBAGMOE  YpaBHEHie JOIyCKAeTh TOJHLLI HHTEIPAIBHBIA  coOpa-
Higs M',, MY TOIBKO NPH YCIOBIM, UTO OHO ABISETCSA IHHCHHBEIMT OTHOCH-
TeJIbHO HePEMBHEHBIXH j3, ¢ WIH He 3aBHCHATD OTH IOCIBIHHXB, T. ¢. npej-
CTAaBIgCTD (YHRMIOHATbHYI0 3aBHCHMOCTD NIy mepewbHHRMU z, y, z. 3%
Taabrbiiniaro ustomkenis Oyaers cabioBare, uTo U APYTid IPOU3BOTHBIL
ypasreria C. Jum J0NEHB TAmEe [PeJICTABIATh BECHMA UACTHEN BIIb,
A4 TOTO UTOOBL J0NYCEATh CYLIECTBOBaHie MOXHBIXD HETerpalosd C. Ji Toro
ILIL IpyroTo onperbieEHaro JamHaro kaacca. OTHAKO TOKA3ATEALCTBO I10-
CABIHATO MPEJI0KEeHiS HAXOIUTCA B 3aBHCHMOCTH OTH OCULEXB CBOMCTBD
HHTETPAIBHEIXT  COODAHill, &b U3YUEHID KOTOPHIXG MBI M HMBEMD BD BILY
HEeMeLIeHHO upHeTyunTh. Hakomews, BDL maasnbiiment uzcabioBamin Mo
OTPAHIYHMCA PAsCMOTPBHIEMT TOIBEO MOIHBIXGL HHTErpaiors C. Jdu ero
IPOUSBOJIHLIXD YDaBHEHI, BL BULY TOTO UTO TEOPif HXH HAXOLUTCA BB The-
HOM CBASH ¢b 3ajauell HETErpEpoBamia A(epentialbHbXD ypaBHEHI ¢b

TACTHBIMHA ITPOM3BOLHBIMI.
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CeoiicTBa MOMHBIXD MHTErPanbHbIXb cobpaniin C. Jlu.

. Ilyers umwbent B upocrpanctsb -1 usubpeniii nponssojinoe
ypagaerie C. Jun cabpyomaro suga

N s T B B BB e (1)

HpernoloknNT, UTO IAHHOE YpaBHEHie paspBuimMo OTHOCHTCILHO HepeMbH-
Hoft p,, Tawn uro mwbers wbero yeaosie

7 T
=) 2
(‘)plé ) ( )

TIyers pascuaTpusaeyoe ypasHemsie (1) ZomycEaeTd HOJHBI HHTETPat
C. Ju g-aro Kracca, KOTOPBLI IPECTABIACTCS COBORYIHOCTBHIO CIBIYOMIHXD
PaBEHCTBE
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CocTaBIgeMt I0IOAHNTeIbHbLT ypasHeHid, onperbrmomia, copyberno ¢ mo-

cIBIHmMH, MOJHOE MHTerpalbHoe coOpaHie HOBEPXHOCTHBIXD 21eMEHTOBL Bh
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Tawb 4TO [[OC.I’JB;LHUI 0] yp&BHeHiﬁ pascMarpaBacMaro IIo.JHaro HHTe-
rpa.ibHaro COGP&HL‘I CTaHOBATCA

pr: £ ?’Du = O’ ] (4)

a—=ly D =l J

b Qyrrmin . INHEHHLI OTHCCHTEIbHO TepeMBHHRXD oo gieis Py gias =P,
W 3aBHCATL KPOMB TOr0 T0AbKO OTH IepeMbBHHBIXD ), Z,,. . g

Usyuenie cpoficrss 1mOIHBIXD HHTErpatoBn C. Jir MBI HAUHEMD CL pas-
cMoTpbuig codpamifi HyzeBoro Raacca, T. . IPHBEIENTH OCHOBHBLI CBOHCTBA
MOTHBIXD HETETPAIOBD JnipepennialbabiXt ypaBHeHill. BT aToMb cayuab
ypaBHeHie (1) pascuarpuBaercd Kakb AuQQepeHIialbHoe ypaBHEHIE ¢ ua-
CTHEIMIL ITPOH3BOTHBIMI [ePRATO MOPAAKA, T COBOKYIHOCTL COOTBBTCTBYIOMIXT
ypasHeHIT (3) — (4) cTaHOBHTCI

2 ! 1 1.2
— e TR R O T D

2145 (5)
Py = 3
) W O

Yro0pl, BB aTOME cIyuah, lepBoe m3T ypaBHemill (5) IpeicTABILIO
AbACTBUTEABHO TOAHBIA MHTEIPAaTh IAHHADO YPABHEHIA (1), T. e. PesyIbIATH
HCRIouerid Bebxs (' usn ypapmeniii (5) mnpeicraBisrs 650 ypasHerie (1),
AJs HTOTO, RAKD XOPOUIO MBBBCTHO, J0CTATOYHO HEPABEHCTBA HYIHO CIBIyIHO-
aro (PyHRIIOHAIRHATO omnpexbaurens
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Jderko suxbre, uro, Ha OCHOBaHIM moCIBIHATO HepaBeHcTBA, BH OINpe-
rbrennofi pascMaTpuBaeyoii HaMu odiacrn H3MBHeHIT mepeMBHEBIXT Bean-
UHHT, CHCTEMa YpaBHeHiit (5) NPHBOANTCS Kb CABIYOOIIENMY BIIY

A, o T B, s e ey

”) / Fo'ad - % oo 1
Eoll il B B j)l,.,._pn)—(}s,
g1, 2 %,

Tarwp Rawh omperbisembls nocIBIHIME ypapHemisMI sHaueHia mepedhn-
HATO 2, py, py...p, BHDAKAOTCA paBeHcrBaMm (5), T. €. p, p,,...p,
ABIAIOTCA JACTHRIME IIPOMBBOLHBIMH IIePBAT0 TOPAAKA (DYHEIIL 2 cooTBHT-
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CTBOHHO 0 He3aBHCHMBING TepeMBHHBIMD &, #,, ... &, , T0 HOCIBIHIL 7 - 1
ypasHenifi 00pasylTs sayknymyno cucmemy, T. €., Ha OCHOBANTL  NEPEULD
3B SMUXD YPAGHEHIIl, UMIIONS MILCHO CAMOYIOULT PABEHCIBE

[Fz"‘ Fv.’] :O’

JIBEbLA HACAUL  KOMOPLITs  6003Hauawms ckoorky  DBeiliepa '), cocmasaenivia
Ors 6emxs anaveniit noxasameneii 4, 1, oms 0 don, npu vems nods I, pa-
syavemesn pynrvia F.
Kars uspberHo M3T RYPCOBDL TEOpiM UYacTHRIXD AnfQepennialbHbxT
ypasHeniii, uwbers mbero Tamke cabiynomee o0parHoe mperiokenie:
Hyemp  wravess COBOKYNHOCMYL 1 YPAGHENIL, B 1 PASIUUHVLMIL WPO~

useoabnviMi nocmoannviyy seawwunann C, Gy, ... C,,

> ” G : - : v e
@ R B D - =0,
s="1 "B ..an,

paspm UMl omnocumevio senxs C w oGpasyiouuzs, cosMeniio ¢ 0dai-
HbiMe ypasneniers (1 )-viaw, saaucnymyio cucmeny n——1 oudifhepenuranviolrs
ypasneniii, Eeaw nocamduasn pasprouaime  0MHOCUNEIBHO  6CIILD  NEPEMIH~
HOED Py Py - - - P, » (O MAKICE ORPEONIACHT SHANENIE NEPEMIBINOT 2, Pynivied
NEPEMBUNDITD T,

40
PR

L&, W 6enxs  npoussosvintzs  nocmoannwrs O,
Cys - C,, mo nocaidiee snauenie 2 NPedcmasraens NOINBIL UHINCIPATLD
dannaro ypasnenis (1)-ao.

Haxonemws, myerh Imorusii mETerpalt Jarpamma (5) IpejcTaBiriercd
8D cabayomens Buib

B0 8 N0 A AT (6)

rib 0JHA U3H IPOMBBOJBHBIXD HOCTOAHHBIXG, nvMeHHo C , sABIAETCA Takb
HaspBaeMoii npuparounof. Eean cabiyomiii ¢yrrniorasasii onpeibinrens

[dyp  dg g

o T S e
01._2 0z, oz,

o A

n—1

v

OTIHYERD OTh HYIA, TO HmocaBpHig #— 1 NPOHBBOJHLIXD YpaBHeHIf carb-
AyIOULei cHcTeME
dg l
p,;:a,ﬁa

(7)

=i, 2 J

1) Cor. moe musexbobamie: OFs wMEPUPOSANIU YPAGHERTIE €O UACHHBIU NPOUBEO0-
UM NEPEALD NOPAOKE 00HOI HeU3eWEMHOU Pynxui, eTp. 39.




paspbimmyer orHOcATEARHO mocTogHERXD O, C,,...C . Bb Takoms cay-
uab pesyaprarh UXD HCRIOYEHI H3b IepBaro HPOoMsBOJHATO YPAaBHEHIA HO-
crbimeil cucrempl HpegcTABIACTS Hame Jud@epeniialbHoe ypaBHCHIE Ch
YACTHBIMI IIPOM3BOJHLINU, KOTOPOE OUEBHIHO HE 3aBUCHTL OTTH lepeMbi-
Hoit # m upejcraBisgercs BB cabiyomeMs Buib

BB, @ o T B ) =1 (8)

(Crta1o-0biTh, BD HACTOAUIEMD caIydah, COBORYIHOCTH YpapHemili (6) m (7)
IIPHBOAMTCA, BHYTPH pascMarTpubaeMoii 001acTy usMbHenis mepeMbHHBIXTD, KD
cuereMb, npegcraBigoOieiil COBOKYIHOCTh YPaBHCHIA (8) I CIBIyOINXD

2 | g i = y = ; L el W 1
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=1, 2 m=1,
25 = 2 ',, s A v 5 7 —_—
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Tlpepsraymee ofpaTHoe IpellokeHie 3aMBHACTCI, Bb HACTOLMEMD CIy-
ua’h, cabayonus:

Hyemv usnnwens 1 -— 1 ypasrentii, co n— 1 PASAUHHLIMUL  WPOUZEOTb-
wotu nocmoanuviyt sesudunam O, Cyy... O

n—12

- Pty B s n By ol on vl s Gie L =),

k1

=1, 2 .ot —1,

paspiumsizs ontiocumeaniio ecivrs C w o0pasyiouurs, coBMLCHINO b YPas-
neniems (8), samxnymyio cucmeiy n Jufidepenviatvoias ypasweniii. Keau
NOCHIBONAR  PABPIULUINA  OIMHOCUINCABHO GCILTD  NEPEMIBIHBILD Py Pas+ v« P,
MO ROAHBLTL UHIRCIPATS OUHNALW0 YPAGHEHLA (S) ONPeOIAeea 1Pt NOMOUgL
16A0PAMYPbL.

2. Beb nmpupejenHbIA npelIokeHis, XapakTepusyonlid IOIHBLI HHTE-
rpaJbHbL coopania C. Jm HyIeBoro kIacca pacHpoCTPAHAKTCA Takke Ha
Beh moamplg wmTerpaipupia cobpamig C. Ju, oOmifi BHAD ROTOPHIXD IHpej-
CTABIAETCA COBOKYMHOCTHID paBeHCTBDL (3) M (4).

Bb cawows abab, uro6sr mocabamis ypassenim 1biicTBHTeIbHO Ipej-
CTABILIN MOJHOe MHTerpaibHoe codpaHie mpoussoiHaro ypasmemia C. D (1),
pes3yIbTars HCEIOUYeHlS BehXb nocrogHEBIXL O, C,,...C . H3b ypaBHe-
Hifl (3) n (4), 10TEEeHs NPHBOTATHCS KB OJHOMY TOIBRO ypasHesilo (1). li1g

’ HTOTO 0YeBHIHO J0CTATOUHO CYIECTBOBAaHIA crbiyomaro ycarosisg

((p, Prs Pose e Pyr Yo @ux,---wn_g)/o
O s Ok £ 5

)
gl gt o Ry




=T~

IbficrBuTensro, ecan mocabrmee mepaBeHcTBO mvbers mbero, To ypas-
HeHig (3) u mocabrmia »n— g— 1 ypaBHeHifi (4) paspbuiuMbl OTHOCHTEILHO
sebxp Beamuuns €, C,,...C, , 1 pe3yIbTarTh HX'b HCRINTEHA, H3b IepBaro
ypaBHeHiA (4), IpUBOAUTCA KDL PABEHCTBY, PABHOCHIBHOMY HCXOJHOMY YpaB-
memin (1). Ioaromy, B5 onpexbiemmofi pascmarpupaeMoil obxacTi H3Mb-
HeHiS HAUTUXTD IepeMbHHBIXE, CHCTeMa ypaBHeHifl (3)—(4) IPUBOIATCSI KD
cibayomeMy BHIY

Fle,, o, 808 8, Pla P - op) =10, l

) (9)
e e B By Beves Bl O l

b mocabimiga » ypaBHeHilT OpeAcTaBIAOTL pesyibTarh phuieHia yrasaH-
HEIX'h BBIIE YpaBHeHiil oTHOCHTEIbHO BCBXb m0CTOAHHHXE C.

YroObr UPHCTYIUTH KH H3YYeHI0 CBOHCTBE MOCIBIHAXD YpaBHeHif,
HAUHEMD CD PACHPOCTpAHeHid MOHATIH 005 w0 i0uin 1 3aMERYMOCHIL TPO-
3BOAHEIXD, ypaBHerifi C. Ju. Anazoruuso Teopin 1udepeHnia bHbIXTD ypan-
HeHill ¢b UACTHBIMI IIDOMSBOAHBIME TepBaro IOPsSika H  OOBIKHOBEHHKIXb
RAHOHHYECKUX's YPABHEHII, MBI YCJIOBUMCA HA3BIBATh, TAWKC BDL TEOPiH HpPO-
H3BOIHEIXD ypaBHeHili C. Jlu, Beanunssr

.’1717 deapie "Tn’ i)l’ PZ’ sy '-pn

ranonuveckuMyw TEPEOMBHHLIMI, OTHOCHA 9 IIePBBIL U3L HIXDL Kb nepeoy
RAWCCY, a OCTAJBLHBIA 70 BCIHYHHTD RO 6MIOPONMY KAACCY RanonuyecKuxrs nepe-
Mmmnvizs., Cocrapida ckookm Ilyaccona 1ad ABYXDH (YHRUIN, 3aBHCANIIXD
0Th TMOCABIHNXD IepeMBHENXD, nau ckoOkm Beiiiepa, ecam pascMaTpHBae-
MBISL (DYHEILH BaRIOUAI0TH ele HOBYW 21 -+ 1-ylo mepeMBbRHYI0 2, MBI TOBO-
PUMB, UTO 9TH (PYHKIIM HAXOIATCS Bb #HE001i, GCIM YREASAHHBIL CROOKH
VHUUTOHKAWTCS TO&IecTBeHHO. HakoHels, MBI TOBOPHME, YTO IaBHBIA ypaB-
HEHiS 00Pa3yIoTh CUCMeMY 6% UNGOI0UIL MIM SAMEHYINYW CUcmeMy Bb 3a-
BHCHMOCTH OTH TOTO, YHHUTORAWOTCSI-TH TORIECTBeHHO ckoOkE Ilyaccoma i -
Beiizepa, cocTaBICHHBIA 13D IEPBLIXD dYacTell JAHHLIX'G YPABHEHI, HId oTH
CKOOKH YHUYTOKAKTCH, Ha OCHOBAHIM 1M0cIBIHAXD ypaBHeHIL.

Hagkorews, camo co6oi pasymbered, ecin Kakasd-I1m00 TaHHAI CHCTE-
Ma IpPOMBBOAHBIXE ypapHewil C. Jm-zamxmymas, 70 0 npeo0pasoBaHHBIA e
YPABHEHIA 00pasyoTh TAKEKE 3aMKHYINYIO CHCTEMY.

YCI10BUBITACH BB MPETBRIVIUXD onpelbieHidxs, 10KameMb, YT0 ypaB-
HeHIg (3) 1 (4) o0pasylTs 3aMEHYTYIO CICTEMY.

Pascmarpusad Beh BeaHUMHLL P , KAKD (DYHRIIH HE3aBUCHMBIXD lepe-

MEHHBIXD 2, Z,,.. 1o S SRR R P O 3aMbTuMD HpeiEle Beero,

UTO CYUIECTBYITH CIBAYIONIA TOEIECTBA
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11 BeBXT DasImuHRIXD 3HAUEHIN Iokasarexeil b H j, 0T 1 g0 7 —¢q, 1 HO0-
xasareleit ¢, 0TH 1 J0 ¢.

Hosromy croOkn Befimepa, cocTaBICHHEDA H3T 1ICPBBIXD vacrefl ypas-
wenifi (3) 1 (4), unbors crbIyomia sHAUCHIT
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mig BeBXD PAsAMTHBIND 3HAUeHifl, KOTOPHIA TOMKHH IPHEUMATH IOKASATEIH
i, k W j; UPH HTONT PAsCMATPHBAEMBIA PaBeHCTBA HEePBOI, Tperhedl H Uer-
Beprofi CTPOKDL VIOBIETBOPAITCA TOAIECTBEHHO, TOTJA Kakh PaBeHCTBO BTO-
poil CTpORH YA0BIAETBOPACTCA Ha OCHOBAHIN ypaBHeHiil (4).

ToJVUCHEBA PABCHCTBA JOKABHBAIOTD, UTO YPABHCHIA (3) u (4) oOpa-
3YI0TD saxknynio cucmedry. CabloBaTeIsHo, ypaBHeHis (9), IPejcTaBIAnIid
1peodpasoBanie MOCIbIHIXD, Takke 00DABYITD SAMEHYNLYIO CUCHIENY.

Kpoyb TOT0 0YEBHIHO, UTO YpabHeHid (9) 3aKINOUANITE ¢ + 1 saBu-
cuMocTell TOIBKO MeHKLY uepeMBHHBIME. 2, ., Z,,...7,, Takb Kakb pas-
CMATPUBAEMOE HHTEIPAIbHOE coOpamic MNPHHAAICHUTD KD ¢-OMY RIACCY.

Jerko IORAsatTh, UTO 064 NOCAIBONIA COONCHEA GNOAHIb  ORPEONAAIOND
ANAUIUNECKI YPAGHENTA, NPCOCMABTAIOUIEA NOJHOE UIINEPATIOE cotipanie

C. Ju q-wo waacca dannao ypagnenis (1).
Ibiicreurensno, 1yers uMbeMmb # YpaBHEHid, Cb 7 PASIHTHRIMU IPO-
H3BOJBHGIMI LIOCTOSHHBIME BexmuuHamu O, C,... C

7w

B (s g IO P B By Crolipasmll he= ]

B = 2Ly J

(10)
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Tpemosomuns, yTo mocabinia ypaBHenia paspBUINMEL 0THOCHTEIBHO
BCBXD TMOCTOSHHEKNXD C |, ¢b APYroifl CTOPOHBI, COBMBCTHO Cb JAHHBIMD YpPaB-
Heniens (1), onpepbatiors # m ¢ nepeMBHEBIXD, H3L YHCIA £, L, ...&,
(YHEIIAME OCTATBHBIXE 76— ¢ UL HTUXDL NePeMBHHLIXD I MPOU3BOILHLIXE
OCTOSHHBIX'D.

Ecan mpoxt Toro mamm # -- 1 ypasreHiil (1) 1 (10) 00pasyloTh 3aME-
HYTYIO CHCTEMY, TO, BhL TakoMB caydab, Jerko Aokasarh, 9TO OHU TPEJCTaB-
IA10TH 1I01HOE HHTerpaibHoe cobpamie C. Ju g-aro kracca.

Bt cavomn abab, merpyimo yOBIHThes Tpeskie BCETO, UTO pascMaTpi-
BAGNDIA YPABHEHIA I0MKHBI NPHBOJANTHCA KL CABAYOMEMY BHLY
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g—0 (B &8, 20y Q.o 1. O Ye=0,
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t=1 B0, wa=k oo . J

T. €, paspbualoTcsi OTHOCHTEIBHO MHepeMBHHBIXb # H p €b PasIHYHLIME
smaukamMp 1). 114 1oxasarerserBa MocabIHATO Ipejioskeris cibraembs mpo-
THBOMOJIOKHOE TOUYIIeHIe, & HMEHHO, UTO A-0¢ U3DL #— ¢ HOCIBIHUXD ypaB-
HeHifi paspbmaerca orHocuTeanHO IrepeMbHHOMI Pp_yri B TIPHBOIUTCA KD
cabaywoniemy BuIy
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T. €. He JOLEKHO 3aBHCBTs HM 0T OfHON H3D NEPeMBHHBIXT p , Takh Kakb
oHb HCRIOYAKTCSH, COTIACHO ¢b MOCIBIHEND cIbIaHHBING IPelHoI0KeHIeND.
Berumcasa cabiyoumia crodrn Befizepa

[“rn_g_}_,‘ ik q),-,a Pn, i %D,L

BHAUMB, UTO OHB ofpamaorces TOEIECTBEHHO BL eiunumy. Ho 1o mepso-
HAUaQIbHO MOCTABACHHOMY YCI0BiK, OTHOCHTEILHO 3aMRHYTOCTH CHCTEMBL JaH-
HeIXDL ypasHeniii (1) u (10), weoOxogumo, urodsl mocabauia crobru, nim
VHOUTO®KAALCH, HA OCHOBAHiM LHOCIBAHHUXTD ypaBHEHIl, min odpamaluch TOL-
JECTBEHHO BB HYydb. TaruMb 00pa3oNt clbranmoe lipefnolomenie, oTHOCH-
TEILHO pasphbmmmoctd cuereMbl ypapHeHiil (1) u (10), HPUBOIUTL Kb 3ak-
JueHiB, npoTuBopbuamemy 1biicTBUTEIbHOCTH, 4TO M YOb&IaeTh HAch Bb
CHPABELINBOCTH TEPBOHAUAIBHO CIBIAHHATO JOMYMIEHIT OTHOCHTEIBLHO TOTO,
UTO pascMarpuBaevMas HaMH COBORYIHOCTH ypaBHeHiii (1) m (10) mpuso-
aurcd Kb BHLY (11).

1) 8. Lie. Mathematische Annalen. Bd. XI, S. 277
S. Lie u. Engel.—Theorie der Transformationsgruppen. Zweiter Abschnitt S. 94.
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CaMo coGom pasywbercs, UTO, Ha OCHOBAHIM MOCIBAHUXD PaBeHCIBD,
VTOHKALCTRIALTCA JaHHOe ypasHeHie (1) u puberh ¢ TBMB 0HO NMOTYIACTCS
KAKD CIUHCTBEHHEHL DESYIBTATDh HCKIIYeHId Bebxbp C 1U3b HOPEIBIyIHUXD
paBeHCTRE (11).

Kpoab Toro mocabiisa ypaBEeHia (11) 0GPA3YITD saMHymyio CHCTENY,
TaKh LKAk W HCXONHBLI YPaBHeHid NPEICTABIANTE 3aMKNymyio CHCTEMY.
Tlosrony croGku Beitiepa, cOCTABISHHBIA H3D abBrixs wacrell ypasHenii (11)
A0Q5KHBL  YHHUTOAATHCA, BD  CHIY nocrbimnx . DM CROOKH MMBIOTDH cab-
AYIONiA SHAUCHIL
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g Bebxp smadeHiit &, orp 1 10 ##—g, U RHaueHiii ¢, 0Tb 1 10 4. Tarn
Rawh NpaBasg 4acTh NOCTBIHMXD CROOORD HE BABHCHID OTDH nepeMBbHEEIXD

By B a1y B grgns s By Bys Pon - Wy g

T0 OHA HE MOKETS YHHUTORATHCS, HA OCHOBAHIM ypasaemiii (11), HO ZOIEH
GBITh PABHA HYII0 TOKIGCTBEHHO. TakuMD 0Gpas3oMb MBI HOXYIaEMD TORACCTB
/ 2 ! 3 i
?(ILJ— 0, i ()(pi
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119 Bebxn smauewmii ¢, orp 1 10 ¢, U sEavemiii k, orb 1 g0 #—q. dro Ka-
Caercd NePBHXE CKOOOKD, TO OHB JIOMKHDL FHHTTORATLCAL, HA OCHOBAHIN I0-
cabanuxs #— q ypapueniii (11). IlosroMy, BDL CHIY TOIbKO HTO ceffuach

HANMCAHELIXDL TORIECIBD, IMOIyIaeMD HOBLIS TOMHRIECTBA
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KOTOPBIS M J0KA3HIBAITD, UTo cucreMa (11) onpeibiagers M0IH0e HHTErPAIb-
Hoe coopamic C. Ju g-aro KIacca.

M3D 0EA3AEHATO NPEIIOKEHIA BHTELKAETDH, UTO COGOKYRNHOCHL Ypas-
newiii (9) doasicna NPeOCHAAND SAMEHYMYI0 CUCTREMY 1 KPOMIL MO0 paspiv-
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HIAMBCA MOIBKO OMHOCUINEABHO N—( U35 PAOL NEPEMIBHIVIZD Py, Pyse v . P, s
AaA Mmoo umobvl  onpedivasmy  noanoe unmepaavnoe coopanie C. Ju g-aw
RAacea npouseoonaio ypasienia (1).

JPYTIME CIOBAMI HTO BTOPOE YCIOBie MOKABBIBAETDH, UTO (hymKuiu

S oy i T
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He 00AICIHbL Tblut PASIUANBIMUL OMHOCUNEALHO NEPEMIBHNILD 2, Py Pyrv « ], 5
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HO Mardee i 6Cy ero MUHOPLL, 01D nepsao do (-0 720))»}1@7;"61 GRANOUUINCALHO,

BriseierHoe sakimyenie ABIACTCA CYIIECTBEHHBIMD, XapPaKTePHBIMT
CBONCTBONTD IIOIHBLIXD HHTEIPRIbHRIXT cobpawmifi C. Ju, RoTOpOe, Kawh 3TO
crbAyeTt H3D HPEJIBLIYIIATO M3J0KEHis, HAXOIMTCS BE umclbh HeoOX0IHMBIXT
I JOCTATOYHBIXD YCIOBifl, oupexbidoniuxs Bmoans mocabais codpauid.

OcraHoBuMcs Jarbe HAa pascMOTPhHIM TOTO YACTHATO CIYYAS, KOTIR
1I0IHOE WHTErpalbHOe colpaHie Raroro-Imoo mpomsBoiHaro ypasmerid C. Jn
pegcrapigerca Bb cIbiyomeMt Bulb

fn—gq” i
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—p. e, Lyoso &y oy O, (32,...Cn_1),l (12)
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(13)

TpH YeMD IPOM3BOIBHAA U0cTOAHHAS C ABIJETCA IPHAATOUHON, ROTOpasd
HE BXOINTD BB BhIpakeHis BebXT (yHRWf ¢, ¢, 1 3 .
Fean cabpyomifi ynrniorarsustii ompeibanreas OTIHUCHD OTT HYIA
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TO OYEBHIHO, UTO CHCTEMa YpPaBHEHIl, cocTaBIeHHAas H3D ¢ HOCTbIHUXD (12)
I #—q—1 nocrbignxse. (13), paspbuuya OTHOCHTEIRHO BCHXD HOCTOSH-
HeIXb C), C,,...C,_,. PesyisTaTt HCRIOUEHIA MocrbIHHXD UG NepBaro
ypaBmenia (13) HPHBOINTH Kb IpousBoiHoMy ypasHesin C. Ju, HesaBucd-
meMy orp mepembrnoii 2, cabryomaro Buza
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cll o SUEURE A L WY T (14)

KOTOpOe, BDL pascMaTpuBaeMoil maMu obaacti usMbHeHis nepeMBHHLIXND, pas-
pbumyo oTHOCHTeIbHO nepeMBHHON p ., Takh Kakb IepBoe ypasHemie (13)
npejcraBieno BL BUAk, pasphiernoNts oTHOCHTEIbHO Tocabineil nepeMbHHOI.

Tosrony, B 570f ke o6IacTH H3MBHeHiS Hammxb IepeMBHEHIXTD Be-
JUYIIHD, CHCTeMa YpaBHeHill (12) u (13), amarornuso AuQQpepeHrialbHbIMT
VPABHEHIAMT ¢ YACTHERIMHM IPOM3BOJIHLIMI, IPeICTaBIAETCA COBOKYIIHOCTBIO
ypaBHeHill (14)-aro u 7 cabiyoIux® "
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(OGpaTHOe IIpellokeHie BRIPAKACTCA CABAVIOMEMD 00pasoND:
Hyems urmwerrs 1—1 ypasnentii, ¢» n—1 PASJUAHBINA HPOUICOIBIBIME
nocnosinsz sexwvunanu €, C,,...C
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PASPILUAUMBITS  OMHOCUMEALHO 6C1bxs C 1 00PU3YIOMUE D, COBMILCIIHO €o YPUAG-
newiems  (14), 3aMgnymyio cucmemy n npouzeoounxs ypasuenti. Feau no-
CHBONAA He PAIPILUEUMA - OMHOCUINEADHO 6CIbTD NEePeMIbHHbIXD j)l, pg:- - .])n’
10 NOJIHBLIL UHmMepals C Ju noayuaemca npi Nomou H@af)pam]jpbl.

IIpennonomuyms, BH caMoMs 1baB, UT0 Halla SaMEHYTad CHCTEMA 7
ypaBHeHifi Buibadgers ¢ 3aBHCHMOCTEl, He BaRIOYANIEXD HepeMBHHLIXD
Pys Pyo- - P,, U TNPHBOTATCA KB BHIY
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UTo0H 10KasaTh Halle IpelIo:keHie, MOCTYNAeMDh aHATOTHTHO TPeIbIIYIIeMY.
Tawt rakp mocabaEas cucrTeMa JA0MEHA OBITH 3AMEHYTON, TO COCTABIAL
ckoOrn ITyaccona

(xn—qﬁ-l’_.g)z" P (an)’

ROTOPLIA MOJKEHBI YHHUTOHATLCA TOEITECTBEHHO, IIOJYIaeMD 0TCI0Aa TOEKIECTBA
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A1d BOBXD sHAvenif 4, orp 1 10 ¢, n smavenii k, 0TB 1 10 7—q, ROTOPHA
IIORASBIBAIOTD, UTO (PYHKUIH P INHEHHHl OTHOCHTEIBHO nepeMbHHBIXT B
u unboTh, craro—ouTh, cabiyomii BrlL
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AT BCBXE DAsINUEINT sHAUEHIl mokasarerefi i m k,ors 1. 10 n--gq. To-
cabIHig TOKIECTBA MOKASHIBAIOTH, UTO BHIpaKeHie
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NpeicTaBIaeTsy Toumeri Andidepenniars 1). IosroMy, BHIOXHHBT KBajIpa-
TYpy mocabimaro, aerko BurbTh, uro ypanHeHie
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¢
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coBMBCTHO ¢ cuereMoit (15)-0i1, omperbiagers HoIHOE UHTCIPaIbHOE coOpa-
mie C. J 1aHHaro npomsBoIHArTo ypaBHEeHid (14).

3. Beb upuperennmia 000 aKe i, OTHOCHTEABHO 0IHOTO [IPOHU3BOTHATO
ypasHEeHIA (1) mwim (14), PacHpoCTPAHAITCS TAKEE HA CHCTEMH COBOEYII-
HEIX'D NPOHSBOAHBIXD ypasuenii C. Ju, mpomcxomicnie EOTOPBIXD ML pas-
CMATPHBAIN BE MpesIyIueil raasb.

IMycrs mwbeys cmeremy mi MPOH3BOIHHIXD ypasreniit C. Jn

1) Cx. yox cramha: Sur le rapport des travaux de S. Lie & ceux de Liouville
(comptes rendus des Seances de 1'Academie des Sciences, 17 aolt 1903).
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Bpoxg aHalornuHoe IpeipiiymeMy obosHaveHie QYHROIL w,, KOTOPHA B
HACTOATIEMD CIyIah 3aRI0YAOTH TOABEO 72— i ——1 ITIPOUSBOJBHBIXD II0-
CTOSHHBIXT BeIMUHHTD, COCTABIAEMB JOMOJHHTCABHRA YpaBHeHid, ompeirbid-
011ig, coBMbeTHO ¢b ypaBHeHieMs TeoMerpuueckaro Mhera (17), mojaHoe HHTe-
rpaasroe cobpanie C. Ju ganHo@l cucreMnr (16)-0it

p/\'—wk e O’ (18)

Ry Bosslgs

Yrodnr cuereMa ypaBmemift (17)—(18) mpepcraBidla IBACTBHTEIBHO II0J-
uoiii mHTerpaxt C. Ju gammoil cEcTeMbl ypaBHeHIiH (16), I1d »TOT0 pes3yib- }
TaTDh HCKIOUeHiT Bebxn . mocrosmwnxs C), C,,...C, 1> H3B ypaBHeHiit T
- pascMaTpHBacMaro HETErpaibHaro CoOOPaHisd, 10MAKCHD IIPHBOIUTHCA Kb OTHEMD ?
TOJABEO HCXOIHBIMDG YPABHEHIAMD (16 )-BIMT.

Ilpenmoro®uys, 4o Mocabinig paspbmiuyMsr 0THOCHTEIbHO IepeMbH-
HBIXD P, Pys---D,,, T- € UT0 CIBIyOIIT (yHRII0HATBHBLI onmpexbauters
0TIMYEHD O0TH HYIA

Fl’ I?‘” s Fm
D =

0 19
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Bb Takoywn caygab paBeHcTBA, KOTOPLIA IIPEACTABIAIOTS HENOCPEICTBEHHLLI
pesyabTaTh HCEIOYeHiT Bebxb smauenii O, C,... Cpmq 13D ypaBHEHIIT
HANIETO MHTerpaipHaro coopanis (17)—-(18), JI0TKHBL Tak®e ObITh paspb-
MIHMBL OTHOCHTEILHO BEIMUHHE p . p,,...p . Ilocrbamee ycrosie ypomie- k
TBOpAETCA, HanpuMbpn, Korja ypasaenig (17) u mocabjpuid #—q-—m ypaB-
Henifi (18) paspbmmusl orHOCcHTeabHO BehXD €. B1 Takomb cayuab, uroGnl t
pascMaTpUBAEMOe HHTerpabHoe codpanie onperbrato moaurntii nuarerpais C. Ju ‘
danHoil cuerempr (16), ALA HTOTO JOCTATOUHO HEPABEHCTBA HYIO CIBIyIO- i
5 Iaro (PyHKMioHAJIbHATO onperbinTesns |
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Ecau reomerpnueckoe MhcTo pascMaTpuBAEMAar0 HHTErPAIbHATO COO-
paHig IIpeJIcTaBIeHo ypaBHeHiaMH
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b NpomsBOABHAA IOCTOSHHAA Cp gy ABIACTCA HPUAATOUHOM, TO cicreva
COOTBBTCTBYIOIMXT TPON3BOIHENT ypasHemifi C. Ju He 3aBHCHTD SBHO OTT
nepenbanoil Beanmunusl z. I105ToMY, 9T00H HAIMCAHHBLA YpPaBHEHis npe-
craBifdrn mormbil mHTerpalt C. Jnm Lig NponsBOIHBIXD YPaBHEHI, KOTOpbLI
IOJYIAI0TCA, HCRIOYEHIEMD IIPON3BOILHENXD IOCTOAHHBIX'D 8D TIPEIbLIYILIXT
YPaBHEHIIl, 114 9TOr0, HAIPHMBPDL, 10CTATOUHO HEPABEHCTBA HYIH CIbayio-
Aaro (QyHKIOHAIBHATO OlperbinTerd
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Rare aerko Bunpbrs, ecam ¢=0, 1o Mu uMbemd 1510 ¢b TOTHBIMD
HHTErpanoMs JJarpamika CHCTEMB YpaBHEeHidl (16), pascMATpHBAGMBIXT KaKb
A epeRnia b HRLT YPABHEHIA ¢ YACTHRIMI IIPOU3BOAHNIME. Bb aTOMT cayuah
ypaBHewig (17) u (18) omperbasors moaHnit ummrTerpaas Jarparma 1 ero
IIPOUSBOAHBIA YPABHEHIA, & Ipeibliyliee HepaBeHCTBO (20) NPEICTABILETD
u3BBCTHOE yCI0Bie, ROTOPOMY VIOBIETBOPIITH MOIHBIE HETErpais Jarpamxa
u3cIbAyeMbIXDs ypaBHeHiil.

CocraBigs HemocpelcTBeHHO ckoOkm Befizepa 111 1bBHXT uwacreii
ypaseerifi (17) m (18), MBl OUEBHAHO IPUXOIENT KDL 3aKIOUCHII0, UTO TIO-
cabaHia ypaBHEHIA 00DA3YHTE 3aMEHYTYIO CHCTEMY I, BT pascMaTpHBaeMOil
HaMH 00XacTH u3MbHemia mepeMbHHLIXD, HpUBOAATCA KH cabiyomemy By

TR By, Bl ]
Fmﬁ (1‘], By iy, By Pou Babipe) =0, ] (21)
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npu yemtn crbayomifi ¢yEEnionaipEsii omperbanrean
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(22)

YHHYTORACTCT TORICCTBEHHO CO BehMHI  CBOMMHU MHUHOpaMi, OTH IepBaro Jo
(-aro IIopdIra BRJIKNYUTEIBHO.
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OTciola BEIT€KAeTD Ipe&kle BCero cabiymimee BEChMA CYNIECTBEHHOE
JARII0UCHIe OTHOCHTCILHO YCIOBill, KOTOPHIMD IOMKHBL VI0BICTBOPATH IPOHS3-
BOIHDIA ypaBHeHiA C. Jm, 4To0b CcOCTABIATH CHCTEMY COBOKYIHBIXD ypaB-
HEHIll, JOMyCRAOIHXD IOJHBA HHTEIPAJIbHBA codpamiz C. Ju. Bp camoms
1bab, ypasuemis (21), upeicraBiss npeodpasoBamia paseHcTBT (17) m (18),
00pasyTh Takke 3aMEHYTYo cucremy. Takt Rarnh crxodrn Befizepa, cocras-
JIeHHBIA U35 (PyHRILi

By B opioa B g,
HG 3aBHCATE OTH NPOMSBOBHLIXD MOCTOAHENXD O, C,,...C, ., T0
ATH CROORI MOTYT'h YHHUTOHKATHCA TOJIBRO BH CHAY HMEPBHXD M ypaBHEHii
CHCTEMBL (21), KOTOPBIA UPEJICTABIAITE CHCTEMY JAHHBIXG YpaBHeHif (16).
HoroMy MpI moayuaenms cabayoniee mpelromenie:

Ymobol wnivimy noaHbLA WHINCLPAILILIA  CODPANIA, COBORYNIDBLA  NPOL3-
eodnoia ypasuenin C. Ju neodrodumo doaocibl Mpedcmasiants saMkHymII0
CUCINEMY. COBEPULEHIO ANATOWUUHO COSORYNHBIMG OUGhhepenutaisubvizie ypasie-
HIAND €5 UACHLIMU NPOUIBOIHLNU NEPearo NOpAJKa, M. ¢. croonu Deiiiepa,
COCIRABACHHBLA U3D JIbGHIAE UACINETE PASCHATPUCALMbIXS YPAGHENIT, 00JMCH b
YHUMIOACWTNGCA. A OCHOBANIL JINUTH YPABHEHILL,

Camo cobow pasywbercs, ecan janubisa ypasHewia (16) HE yI0BIeTBO-
PAIOTL YCIOBIK B3aMEHYTOCTH, TO IiA DAasbCKaHid uxb phburemiii J0LkHo mHO-
CTYIaTh COBEPIICHHO Takh, Kakb IMOCTYIAWTDL BB RIACCHUECKON Teopim Aud-
(epennialpHbIXt ypasHeHiii. Takn, ecanm croorm Befirepa, cocTaBIeHHBII
AU ABYXH KAKHXD AHO00 (YHEUIN, manpumbps, F, n F. He YHHUTORAIOTCH,
Ha OCHOBAHIM JAaHHBIXDL ypasHeHIE (16), To, NIpPHUPABHHBAI COCTABICHHBIL
CROGRI HYII0, NPHCOCIMHAGMT BHOBb ILOIVUCHHOE YpABHEHIE KDL IPeJbLLy-
IIIMB HCXOJIHBIME ypaBHeHiAMD. Ilpojoamas mocTynarh TAaRAMD 00pasoMb 1
parbe, OTHOCHTEIBHO Km0 TMADH PA3CMATPHBAEMBIXND ypPaBHEHIifl, MBI, 11m
IPUIEeNTD, BB ROHIB KOHIOBH, KD 3aMEHYTON cicreMbB mpOMBBOIHBIXT Ypan-
HEHI, MM HOXy4aeMD Takylo CHCTEMY, 4YICI0 YpaBHeHill RoTopofi Ooiplie
20 +4-1; BD mocabyrens cayuah, mim Beb mepebHRBIS BeIMUMHLL I0IVYAI0TT
NOCTOAHHDIA 3HAUCHIA, HIM DascMaTpUBaeMbld YpaBHeHIA HecOBMBCTHMEL

CoBepumeHHO AHATOTHIHO TOMY KakDh ML IOKAsHBAIM 110 OTHOWIEHID
KD OLHOMY YpaBHCHIO, Tarb M 315Cb, 1If CHCTEMBI TPOHSBOTHBINT YpaBHE-
Hiit C. Jn, Tamke aerko yobaursed, uro oTMBUeHHBIS BHILE cBoficTBa, Xa-
PAKTEPHIYIONIA HOIHLIA HHTErpaibHbid coopamia C. Jm, aBIgoTcs mue mo.an-
KO HEOGLOOUMbLMIU, HO GMILCIIL €5 MIbMB 1 DOCHANOUNBIMIL YCAOGIAMU, UINO-
Obl cucinena ypagnentii, suda (21). onpednaara noanvic unmepars C. Ju,
@ UMCHHO NOCATOHIA YPABHENIA D0ANCHLL O0PAB0SANYY  JAMEHYINYIO  CUCILLM ]
1 COOMEIMCIMGYIOULIL WS (Pyniuionaaviutil onpedwiuimes, suda (22), do.-
HCEWD  YHULHIONCAMBEA INONCOCCINGENNO €O GCILMU CEOUMI MUHOPAIU, 05 Nep-
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6010 )LOPHG’AG do q-ar0 GRAIOUUINEALHO, €CAll (OOTHGTMHC???()’]]OHUl NOTHBIL M-
merpas wpunadﬂeammno G-omy KAACCY.

Sabew cabryers orybruTh 3EaUEHie, KOTOPOE NPEACTABIALTT Onpelh-
auTerb (22), axa ouperbieHis klacca MOJHATO MHTErpaia, IIPeICTaBIgeMaro
cucremoii (21). Jug moTHAr0 HHTETpaJa HYIEBOTO KIAcca, T. ¢, HETEIrpala
Jarpamwka ypasHemiii (16), pascMaTpuBaeMHIXh Lawbh IH(PQepeHniaibHbI
YPaBHEHIA Cb YACTHLIMIL NPOH3BOIHBIME, (pYyHEOioOHAIRHBIE omperbinrens (22)
J0KeHD OBITh OTIMYEHD O0TH HYLA. UT0 /e Kacaercs MOIHBIXD HHTEIPAT0BTE
C. Ju, 10 coorBbreTByOmii mMD ¢pyurnionarpHbl omperbiuress (22) mo0a-
KEeH'h YHHUTORATHCA TOMKICCTBEHHO CO BCHMM CBOMMH MUHOPAMHE 10 HOPSIKA,
PABHATO EIaccy pascMaTpiUBaeMare HHTeTpata.

4. Tocabpnia 10kABAHHEIA TPEIOKEHIS. YCTAHABINBAITL O0LHOOGpPA3-
HYI0 TOURY 8phHig Ha 3a1aull 0 DA3BICRAHIN TOIHFXT HHTEIPAIOBD Jarpamka
u C. Ju. 9r1a T0uka 3pbHIT BHITERAETE HH HIEH, Iekameil BL OCHOBAHIH
uspbernaro sroporo cmocoba fIxodu uwHTErpEpPOBamiZ ypaBHEHI ©b vacT-
HBIMIT [PON3BOJHLIMIL HMEPBAro WOpALka O1HOI HemswberHoll (yHEmiN, m3a0-
HEHHATO BT 3HaMEHUTOMD Memyapb: Nova wmethodus aequationes diffe-
rentiales partiales primi ordinis inter numerum variabilivm quemeunque
propositas integrandi b).

Passurie upeil, 1310:KEHALIX'E BB 5TOMB COUNHEHIN, TO3BOJUTT HAMD Ipej-
CTaBUTH Bb HOBOMB BH1B YRAsaHHBIA BHME CBOMCTBA MOMHLIXT HHTEIPAIb-
HBIXD coOpaHiil. Haumens ¢b paseMorpbuis cayuas ogmoro ypasmenia (1)

Bl B R P S s b= 0. (1)

CymmocTh pascMaTpupaeMaro crocoda Sko0H COCTOMTDL BL pashiCha-
Hil 00JaJANUXD oupelbIeHHNMY cBoficTBaMH 1 - 1 HHTerpaJosh diHeli-
Haro ypaBHOHIA Cb YACTHBIMI IIPOMBBOJHBIMHE IEPBaro MOPAIRA OIHOM (yHE-
uig [ nepembuERXL 2, Z,,...%,, 2, P, Pyyes-P,, DASCMATPHBACMEIXD
LAl HE3aBHCHMEBLA HepeMBHHLIA, cabiyouaro Buia

[F, [1=0. (23)

Taws nawp crobim Beitrepa, cOCTABICHHBIA I1ONADHO U3 n--1
(yHEIil
s M LRy (24)

n

onpeBASIONUYS N0IH0e HHTETPalbHOE co0paHie (V) IaHHAT0 ypaBHeHid (1),
HE 3aBUCATD OTh MPOMBBOJIPHLIXD HOCTOAHHBXD (), C,,... C, , T0 3TH CKOOKH

') Jacobi. Journal fur reine und angewandte Mathematik, Bd. 60, p. 1-—181,
Gesammelte Werke, Bd. V, S. 1—189.
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OJAHBL YHHUTOKATHCA BOOOIle BH CHAY 1aHHAr0 ypasHeHig (1). Bb wacrHo-
M, YTOOLI YPaBHEHIA (Y) COCTABIALL 3aMEHYTYI0 CHCTEMY, 10CTATOYHO, YTOOLL
GyERmin (24) HaXOAHINCh Bh HHBOJOIIE Me&IY coOoil.

IToaroyMy BhIBEIEHHOE BLINE VCIOBie, XaparTepusyollee MOIHLIA HHTe-
rpaxpubig coopanig C. Ju 0J1HOTO LPOM3BOJHATO YpaBHEHIA, (opMyIHpyercd
ragEe crbayomums 06paszoMs:

Ymodwvt  ypasueiisn (9) onpednwasan WOAHOE UHMEPAIBIOC COTPAILLC
dannawo ypaswenia (1), daa amow docmamouno, umoGul fiyiniii

Ly Hoy- K,
NPeOCMABAAIL  CUCIEMY 1L WHINEPAI08s 65 UHBOJIONIN JUHEUHAW  yYpasHe-
nia (23). Rraccs mocabamaro cobpamig, caMo codow pasymwbercda, omnpeis-
Jgercd, HA OCHOBAHIM CBONCTBL (PYHKIOHAXBHArO ONIpeibianTend

n

B Vool
D N% .
P Baliaip,
ITocabrmee mpeinokenie Xerko WpeICTABHTL EHIE APYTHMB 00GPA3OME.
IIpexmoromuns, 4To JaHHOE IIPONBBOJHOE YpaBHEHie He BaBHCHTD
SIBHBIMD 00pasoMb OTb IepeMbHHON BeIMUMHLI 2, T. €. Mbl uMbeMtb abio ¢b
IIPOU3BOLHBIMG ypaBHeHieMD (14), KoTopoe, OyAyUH paspbiiHMBIMTD OTHOCH-
TeABHO HePeMBHHOR P , TPUBOIUTCA Kb BHIY

DBl s & s Top Do, sz ) =l {25)
Jderso Bugbth, uTO ypaBHEHIA pascMoTpbHHATO BB 70 2-0MD IIOAHATO
UHTerpaIbHaro coOpaHid YpaBHEHId (14)-aro npeodpasoBHBAITCA Bb CHCTEMY

ypasHeniif (25)-aro # CIBIVIOMEXB

By b 0B pncrinBns Boos Vo vonlid hemll s \

—
Lo
(p]

ey

s=1,"Bncime—1, J

st 7 ¢ - S S
= Fn (Jl’ I2’ 3o ‘Jn" -2)2’ Dy 'Pn)_ C/n

DT ypaBHeHid HMBOTE MbBCTO II4 Kakoro YrolHo kiacca H3cabiyemaro co-
Opamig, BL BHIY IIpeIIOKeHId, KOTOpOe MBI 10KAas3ald R KoHIB 79 2-oro,
mpi uent sibeh ¢ymenim Fu F' He saBucardh orb nepesbmmoii p .
OweBuano, YTO ypaBHeHie (25) u mWepBold % — 1 ypaBHenid (26) Ha-
XOJATCA Bb HHBOJIOIIH, Takhb Kakb COOTBBTCTBYIOIIA nMb ckoOku Ilyaccona
HE BaBHCATS, HH OTh Iliepembmmoii p,, mum ors Beanuuns C, C,,...C

Bn—1°*

=
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CabroBareapno, nepevia n—71 ypasneniii (20) NPEOCUBHAINMD UHINCLPATHE
6% WNBOJIOUIN  KAHONUNECKOT CUCHIEMbL 00bIKIOBCHIDLLT Juiihepeniia sty
YPABHENLil, COOMBILNICIGYI0UULT npoussodioay ypasuenio (25),

de, O0H dp, oH
dx,  dp,’ dz 0%,
k=1,2,...n.

2

Haronews, nocuwonee ypasienie (26) noayuacmes wpi nomousu Keaopamyput ,

COCIMABTCHHOTE UIBILEIIBING 0FPAI0NB, H OCHOBANTL nPedutdyuiurs UHMePaLo6s.

Bosspamragch Kb HepBOHATAIDHOMY ypasrenino (1), paspburaexms ero
Tak&ke OTHOCHTEIBHO TMepeMbBHHON p, H HOIyUaeMb

! I e A PO R =

pyFH (®), %y &0 25 Pys Py - .p,)=0. (27)

Camo codono pasymwbercd, uTO IpeodpasoBapHAL CHCTEMA (9) omperbigers

[0JH0e WHTETpaibnoe cobpanie MOCIbAHATO ypaBHeHig (27)-0r0, IPEJCTAB-
1eHHOe HOCHBIHHMD ypaBHeHieMD U cabIyloniHMa

Fo(z), Zysoo %y 25 Py Pyo- ipr=0, l (28)
J ‘

mpn ueMd (yHRmin I, He sarroualoTs oorbe mepembHHOD p,, M KIACCH
mocabigaro codpaHigd ocraercd TOTH &Ke, UTO U cobpamisg (9)-aro.

Takh KAk YpaBHeHIA (27) H (28) 00pasyoTDh 3aMEHYTYI CHCTEMY, TO
OUeBNIHO, UTO CROORM Beilaepa

[1)1+H’ Fs]'f

KK 3ABHCATA O MepeMBRHOL P, I He 3ARIOUAI LT BeINTIHD C, J0LKHLI
VHIUTOKATHCA, HA OCHOBAHINL YpaBHEMid (27), m MBL IOXyIAEND ca1bay-
UL TOMICCTBA

0 o :
oz, 02 H [‘H’ ‘Fs] =il

|

rob mocabimia crobrnm Defizepa paciupocTpaHIOTCA TOIbKD Ha repe MBHHBLA
BEIMUIHDI

5y g BB B By i g i
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CTa10-0bITh, ypasuenis (28) npeocmasaioms cucmemy wimeipaioss 6o ineo-
T CamOyoeit 0000ueHHOTE KAnoHUeckoll cucmeMvl 00bKHOBEHHBIZD Onl-
depeniarvivlas ypaseniii 1)

da, | 0H . dp, dH

k
do, Op,’ dz, dz,’
(l’" n—1 C)H
g S\ Y L) H7
d, g ‘ 01),-_._1
=2 BN

MsnomeHnps UPELIOKSHIA PACUIPOCTPAHANTCA 08T BCARATO TPYla HA
CICTCMBI COBOKYIHBIXD NPOU3BOAHBIXT ypaBuewmiii C. Ju.
Hycrs nvbens cucreMy crbayoIuxs MpOH3BOIHLIXT YpaBHeHiil

B ya Ty e o0 By Brs Bane B ) =0, (29)

Ve A2 il

1 2

KOTOpas uwberh NOIHOC HHTETPAIbHOE COODaHie, NpPeICTABICHHOS YpaBHe-
HiaMu (21). i

[peamono®nys, 4T0 IQHHKA YpaBHEHIA (29) IpejicraBIfiorT CHCTEMY
BT UHBOLIOUU., '

Tars rars croOkn Befiaepa, coCTaBIEHHbIA U3T BCHXE w1 QyHELT F
IOMAPHO, HE 3aBUCATH 0T Bemnunns C,, C,,...C, 4> TO 9T CROORH
YHHUTORKAWTCA BOOOLIE, Ha OCHOBAHIN JAHHBIXT YpaBHEHID (29), mim yHIY-
TORAKTCA HHOTJA TOELECTBEHHO, T. €., BL 9TOMTL IHocrbimemt cayuab, Beb
(pyHEHID I HAXOATCA BL UHBOIONIM Memly coGoil. UYroGm cmcrema (21)
IpeLcTaBlIAla MOTHOC HHTErpalbHOe coOpamie LIS ATOTO JOCHIanowno OIHOTO
H0CABIHATO yexoBig, 1. e. yrodn mmbam wbero TomiecTna

[Fz"’ F:)z+s]: O’

| = (P N T

(30)

Jid BebXb sHavenifi yrasareas s, orp 1 10 n—am -1,
Cocrapagens crbiyomia TIHETNHA YPaBHOHIA ¢T TaCTHBIME IPOHSBOJ-
HBIMIL IIEPBAro IOpAfEa ojxHOI, Heussberroll (yHEMin / 1o mepembrEBIMT
Ty Tgyivolyy &y Puy PosovnPis

PascMaTpPIBACMBIMT, HakD He3aBILCHMDIA,

1) Cp. moe macabrosanie: Ofs uMmMepuposaniv ypasweniii ¢ vacmmumt npouseoo-
HBLAL NePEaI0 NOPAOKA 00HOT HeUBETCIMNOI (PiynKyin, o1p. 6.
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Uspbernoe romgecrso Maiiepa 1), KOTOpOMY IO0BIETBOPAOTT CKOOKH
Beiiaepa, cOCTaBICHHBIA 114 Tpexs (ymkuifi F,, F, u [ upejcrasigerca
PABEHCTBOMD

[f Eﬂ«f]-] = [F [f. F,] ] ‘s [ﬁ [F,, F,] ]:

ok, oF, of
:*{F‘]H f:l +—d-5—[f’ .EZ-:I +E\VF" fjk]-

0z

Takb Kakb JAHHLIA YypaBHeHia (29) HAX0AATCA BDH HHBOIWIIE, TO CEOORH
LF, F.] YHMUTORAWTCA TOKIECTBOHHO, I IPeJBIIyllee pPaBeHCTBO 1aeTh
HOBOE PaBBHCTBO

[Fp 7, ] } e [F (7., ] ]=

()Fz' v OFE .
~ 02 il f» 0z Fo 1]

EOTOp0E H0KashiBaeTh, IT0 INHEHLA ypaBHeHid (31) 00pasylTd 3aMEHYTYIO
CHCTeMY 1, CTa10-0bITh, BH onpelbIennofi obxacrn usMbHeHis mepeMBHEBIND,
IOMYCEAIOTD CymecTBoBaHie 2m—m —-1 PasIUUHbIXD HHTETparoBs. Ha
OGHOBAHIIL TOALLCTBE (30), MBI 3aKI0YAEMD, ITO (PYHKIIN

Fm+1 2 ‘F‘m—}—‘l’ Sl ‘Evn-*«l (32)

IPeICTaBIAI0T: PASIIUHEIE HHTETPAJBl CHCTEMBI (31), KOTOPHIE, COTIACHO Cb
IPEBLIYIIND, HAX0JATCA MeHKLY co00f BB HHBOJIONIL.

Takmvws 00PasOMb MBL IPHXOIUMT Kb BaRINUCHID:

Ymodnl ypasuenia (21) npedcmasiany n0IHOC WHIMEPAILHOE COOpaILLe
C. Ju cucment npouseodnuixs ypasweniii (29) 65 wunsomouin OLL GO0
docmamouno, unodvt Pyrruie (32) CAYACUTE UHMEPALAMNU 6 UHBOJHOUIU
SAMEHYIOTE CUCENBL JUHETHBLED YPABHENTH €5 uacnviue npoussodnsit (3 1).

Haxonems, TPeImOI0EKUMND, 4T0 ypaBHEHid (2Y) MPeIcTaBIfioTD 3aMi-
wymyro cucmery W (QYHEIIOHAIbHBIE ompexbanres

1) Ca. woe uscabosanie: Ods urmepuposaniv YPaABHERIll Co AECHHBLINL WPOUBEO0-
WM nepeaio nopAtia 0ONOil HeusgHEMNO fynryar, crp. 3.
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D(Isl’ Fz""En)
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OTIHYCHD 0Th HyId, BP rtaront ciyuad ypasuewia (29) npupoidrcd Kb
cabiyouesMy Buy

pk + HI: (wl’ xz? Y 'wn" o pm—i—]’ Pm-}—'E’ ik ']—)n): O"’ ]

== ), J

(33)

I IX'b II0IHOe HHTerpaibHoe codpamie C. Ju mpeicraBigercsa COBOEYHHOCTHIO
HOCTBIHAXTD ypaBHEeHIH (33) o #—m—-1 cabayomuxs

Iﬂm-ips (J/'] d .'15'2, S xn’ &y 1jm+1’ P:M.—Q—Z’ S 'pn) = Qw l[ (34)

s=1J T

ROTOPHIA TMOIYYATCA H3H #—m -+ 1 mocabIEAXS ypasHemiii (21), Hcklo-
UeHIEMD H8D HIXD SHAUEHid p,, p,,...p, , OHPeIBITEMBHIXT COBORYIHOCTHIO
ypaBHeHil (33).

Jderko BuabTh, uro mocabamia suauenia Gynrmii I, ., NPEICTABIAIOE
IHTerpasst cabaywomeli AkodieBekoil crcTeMB JHHEHWIXT ypaBHemif 1)

dfi C)f 1 .
o DI R s e
dLl’,’k (j; Hk | Iina f] { .

Ry Zi it

rab crodrm Beiliepa pacIpocTpaHMOTCS TOILEO HA IepeMBHHBA BeJHUNHH

X g

LL’m—H" 'Lm-—}—'.’.’ Loere M pm+l’ pm—i—ﬂ’ i '-pn‘

ADYriMi cxoBayMu ypasuenia (34) npedemasamoms wnwmenpaint ododuenioi
KaHOMMeckoll. cucmemvl ypasneniii 6o noanvtxs dudicbepenyianars

s C)H ;
YR ! dw
Cmbr T ()jl fad i
k=1 St
m (ZHk
p .. =— dx
C] m—{—r Z (]x K
= e

1) Om. yoe counnenie: Oda unmepuposaniv ypasuentii... cip. 69.
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r=1,2,...0—9n.

WUraks, 03T N3I0KEHHLIXD C00OpakeHill BHITCRAELD, UTO 044 01pediv-
Aenisn noanao unmerpaaviaro coipanis C. Ju ewo npouseodnsixs ypasuenti,
JOCMamouno  cocmasumy  YOOBACINBOPAIULE YRASAMHBIMG  YCAOBLAMS 3UMKHIY -
MOcH UHNELPAIbE 0()07)-?Gi‘?ﬂ?lC?HByIOHMM(-‘B JUHETHHBITD ,Z/j)flﬁlle}f"?"l‘i- Co YUACHIHDBLMLL
NPOUIGOOHBIMAL.

Fea 0annvta npoussoonvia YpasHenta Pasproiumsl omMHOCUNesuno ne-
PEMILHHLLED P, 1RO "l/p[li()’HEHZ-ﬂ, o-npedwmqum., COBMIBCIIHO CB  OUHHBLMU npo-
UZB0O0HBLMAL :tjp(LBHBHZ.ﬂMZL, UXs NOAHOE UHMEIPALLHOEC CO6])(IH’£6, 'Npé’()Cﬂ?,(l(f.il’rﬂ?O'HI?)
UHMELPUAALL 6o ‘l[rlt(fOJZ?Oltr'ill/ RAHOHULECCRULD ‘b(/pL’L(}H{’Hﬂi’lll‘ﬂ COOMBILINCIMGYIOU(UTD
PUAIPIGULCHHDING ‘llpO’l-l’-’ﬂi()OHb[.ME _?/[J(LG'HE’-}H:HJ!?:.

TakuMsb 00pa3oMb YCTAHABIABACTCA II0JHAS AHAIONA MEEKIY KIacCH-
ueckoll Teopiell 1HQOEPEHIIAILHEXD YPABHEHI ¢ YACTHLIMH HPOH3BOLHEIMU
u Teopiefi mpomsBopEEIXT ypasHewid C. Ju. Bb 060uxb cayuadxs uscabiye-
MBI HOXHBIA phiienis, kaws ThXTD Tawh U IPYTUXDH YpaBHEHI, B OpocTpan-
ctBb 1 1 uswbpeniil, UpelCcTaBIAIOTCA 3aMEHYTHIMU CHCTGMAMH # - 1 ypaB-
memiii. Ilpm sToMD Bce pasinvie 3ariodyaercsd BEH paspbumuMocti mocabi-
HOX'H ypaBHCHINE O0THOCHTeJABHO nepeMBHHON 2 U KAHOHNUECKUXT IlepeMbH-
HBIXD BTOPOTO LIacca. OTHOCHTEIRHO INOCABIHNXT IepeMBHHLIXD uscrbiye-
Mad BaMEHYTad cucreMa paspbmuma, ria audepeHUiaspHBIXT ypaBHEHII;
YT0 e Kacaercd IPOMSBOAHBIXT ypasHewiit C. Jum, 1o coorsbrersyomas
3aMEHYTas clcTeMa He paspbiiaered oTHOCHTEIbHO KAHOHHUECKUXT LepeMbH-
HEIXb OJHOTO H TOTO e KIacca. DTH YCIOBiA paspBmimMocTin XaparrepHsyoTCs
sHAUeHiAME U3BBCTHATO (DYHKNIOHAJBHATO ONPENBINTENA U ero MHHOPOBE.

OcranaBinBaAch Ha MoIpo0oHOMTL pascMorTpbrin mocrbanuxt onperbin-
Texefi, Jerko cocTaBuTh 00abe sACHOe UpeCcTaBICHIE OTHOCHTEIBHO HBCIH-
AYeMBIXT coOpamiil. ;

Kean cumerema (28), coByberHo ¢b JQHHBIMD YpaBHeHIeMD (27), 1pei-
CTABAACTD €r0 IOJHBI MHTErpalh ¢-aT0 KIAcca, TO MBI JAOLKHBL HMBTDH

TORIECTBO
. F] 5 F‘)7 o -Z;Jn
D - =

o

IpH 4eMD YHHUTOKAWOTCA TOAISCTBEHHO Takwke I BCh MHIHODPH omperbiurend,
HepBoil yacTH 0OCTBIHATO pPaBEHCTBA, OTT MEPBAro A0 ¢-aro MOPALRA BEIH-
unTeabH0. IIpeinoro&EMD, UTO [ePBHIMTD OTIHYHGIMG OTD HYId ABIAETCA
crbayomifi GpymrmionaxsHslil onperbinrerb—MuHEOPD ¢ + 1-aro HOpAIRA




B rakoMb caiyuab CTaHOBHTCA OUEBIJHBIND, YTO BeB (yHELL
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HEe 3aBHCATT HELOCPeICTBEHHO 0TH RAHOHHUECKHX'D nepeMbHHBIXD  BTOPOTO
k1acca, HO ABITOTCA (YHRIIAME ITOCIBIHUXH TOIBEO UePest H0CPEICTBO
OCTAIBHBIXD (PYHRILIT

F R de L TR TR

Cab10BATEIRHO, MEKLY PA3CMATPHBAEMBIMI (QYHREILAMHI JOILKHBL CYHIECTBO-
BaTh CIBAYONLIA 3aBHCHMOCTH

Eoty = df'b._H (0 e e Boiss B30 5ihl 5o sHgager (36)
Pl s
AHAJOTHUHOE BARIOTEHIE PACIPOCTPAHACTCA Takke HA yDABHEHIL (34),
IPEICTABIAIONLiS, cOBMBCTHO ¢b 3aMEHYTOMl CHCTEMOIN IPOHSBOAHBIXTD YpaB-
nemifi (33), ed moamoe nErerpagbroe codpamie C. Jir. Ecan nocrbinee mpu-
HALIGRITE ¢-0MY RIACCY, TO

]) Fit— - mA-2 n ): 0

= ])Jiz+1’ - 'pn

u geb MEHOPH (YHEIiowatsHaro ouperbinTead, MepBoll TacTi MocAb IHATO
PABEHCIBA, TAKKC JHIUTORAWNTCS TORECTBEHHO, 0T IIEPBATO 10 -aro NOPATRa
praounTeasHo. Ilpexmoraras OTIHUHBINT OTh HYIA omperbauTeIh—MIHOPD

LA TIERY RN e -
)( m--1 m--2 "_’17) ZO; (37)

j')ip1+l ’ pm+2’ c ‘pnlq /

[MOMYUACND 3aBHCHMOCTH MekAy (yHEmimMu F, . crbiyomaro Buid

‘F“—q-H: DL,

5 4 l;‘m-}-l“ 14"”4‘27 2 I("”-Q)j } (3‘5)

e UL SRR 0

Yro kacaercs HOJHEIXD HATEIPAJIbHBIXL cOOpaHiil HYIeBOTO RIacca, TO
oupexbasgonia uXs OYHEIIN HE3aBHCHMEL MERELy €000 OTHOCHTEIHHO LEpe-
MbHHOA 2 H RAHOHMUECKUXD IepeMBHHLIXD BTOPOTO Kiacca.

TaxuMs 06pasoMb TOIBEO UTO OTMEUEHHOE CYUECTBEHHOE PAa3lmuie Me-
#1y Au@eperniaTbHENI YPABHEHIANH ¢b YACTHLIMIL IIPOH3BOTHLIMIL M IPO-
nsBoEsME ypasHemimin C. Jn opyyrupyerca cIbIyONIIMIL CIOBAMU:
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Humewpanvt 0GuEm06eHITD RAMOHUNCCKUTS YPAGHENTTL, ONPedivaAIoNie
NOJUBLE UHIMEIPATL COOMBIMEMBYOUULT Judihepenyiavnvizs Ypasneniii ¢u
YACINHBIMU 7@})0‘”360()1&!7(.%[»?[} HE3ACUCUM b .71[60!6‘0]] 0001t OMHOCUNMECALHO NePeMIbIH -
MOt 2 U RUAHOHUYCCHULD NEePEMILHHBIAD GIMOPOIO KAACCA, UMO HCE KACAEINCA
AHAJOTUUHBITS UM EVPUANLOBD RAHOHUUCCRULD 'yfj(lBHEH’I-Z'E) COOMBILIMCINEYI0UULTD
npoussodivins  ypasueniawos C. Ju, mo oww ceazanvt meacdy coboil 3asuct-
MOCHAMU, YUCAO KOMOpPuIxs pacio RAACCY PACMATVPUBACMAIO UHINCLPAABILAL0
COOPAHLA, YEEIUMEHNOMY HA eOUHUY).

Kakn xopomo mspbermo, usm Teopin  JuQGPepeHTiaIbENXE  YPABHEHII
Ch YACTHBRIMH IIPDOM3BOIHGIMM, OTH YpaBHEHIS Beerga uMboTh, BB onperbien-
Holl oGractn m3MbHeHIA mepeMBHERIXG, mocabiuie VEa3aHHBIE MHTErPAIL 1),
ro racaerca MPOMBBOAHLIXT ypasmemifi C. Ju, TO BOIPOCT 0 CYIECTBOBA-
HII PascMaTpUBACMBIX'L MHTErpPAtoBL COOTBBICTBYIOINXT KAaHOHMYECKIXT
YDaBHEHIll 10MKCHD IOCIVENTSL JIf Tach UPeIMeTOMT JalbHbiimnxt ms-
cabroBamiit, '

3. Mbl pascyarpusaium Boue TpoHCX0EIeHie IPONSBOIHLIXT VpaBHEeHif
C. Ju, b upocrpancrsb Tpexs nanbpeniil, u3nH ceMeficTB. coOpamifi moBepx-
HOCTHBIXD SIEMEHTOBL THIOBL M), MY, (cM. crp. 20—23).

[MoayuaeMBd TpoUsBOJHBIA YpABHCHIA BHIA

F(z, ¥, 2, p, 9=0 (39)
IPEICTaBIATD PEsyIpTarh WUCKIOYEHIS IPOM3BOJILHLIXG HOCTOAHHLIXD H3H
YPABHEHIT COOTBBTCTBYIONATO II0AHAT0 HATETPAbHAre coGpanid. Kars Gbrio 10-
KasaHo, pesyrbTarh HCKIOYEHIA NPOUSBOJLHBIXTD 1TOCTOAHHBIXD H3T IIOJHBIXD
HHTETPAIbHBIXD coOpaniil suga ML, MY, BHYTpH onpebirennoi obaactn nsmb-
HEHL 1epeMBERBIXD, MOKETD IPEICTABIATHCS TOAbEO, IIM BT BILS AmHciiHaro
YPABHEHIA OTHOCHTCABHO LEePeMBHHBIXT p U ¢, LIH BS BUAD () YHERIIOHAIBHOT
BABHCHMOCTH Me#EIY UepewbHHBIME x, y u z. IloaToMY BB npocmpancmern
mpexs wusmmwpenilt  noannie unwmewpas: C. Ju nepeaio w 6moporo kiaccoss
CHUECMEBYIOIMT INOTBKO OX& 08Yxs Podoss NPoussodnwixs ypasneniii, suda (39),
H()i’)L.O])blH, WA ./ltlH(,”ﬁ-H‘bl OMHOCHINCTILHO REPEMIGHHBIXD P U (, WA 0B HUXD
ne sasucams. Bb caMowt Ibab, IomyermBn MPOTHBHOE, M UPHILIM OF R
HEBOSMOKHOMY BSaKTOYEHI0, YT0, BL pascMaTpuBaeMoii Hamu odxactH usmb-
HOHIS TepeMBHHBIXE, pesyIbTaTh HCKIOUEHIA MPOU3BOALHLIXT N0CTOAHHBIXD,
U3h YPaBHEHIH YHOMAHYTHIXE COODAHifl, IPeICTABIACTCS Takke ypaBHeHIIMIL,
OTTHIHBIME OTH YKA3aHHBIXB BBIIIE IHHEAHBIXD M (YHEIIOHAILHLIXD.

Touro rarn e aerxo yObuThes, uTo TPOUsBOLHOE ypasHerie (1) zomy-
CRACTD IT0.THbIA HHTerpasbubid codpanisa C. lu »—1 mim # Kracca, mpejicras-
dgempld cuMBoxayn M} w M, To1pko mpu yeaoBin. uro u3cabiyemoe ypasmenic
(1) ABageTcd, HIN INHEAHBIND OTHOCHTEIBLEO MepeMBHHEBXD Bois Wiz <ol T

1) O woe cognnenie: O0s UHMEIPUPOBARIN YPAGHEHIL... CTD. T3.
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IPeiICTaBIAeTs (DYHEIIOHAJIPHYI0 3aBHCHMOCTD TOJIBRO MEHKLY nepeMbHHb-
MH 5y By s B 508G

I sficTBATEABHO, IIYCTh HMbeMD H0IHOE HATErPaIbHOe co0panie »n—1-aro
KI12CCa, MPeICTABIeHH0e CIbIyIONIMI YpaBHeHigMu

e=g (2., C, G0,

T =9, L B S
G iR ara b — iy (40)
()q} ! ()gﬁ,
P g P

COrIacHo ©L IOHATIeMT 0 IOAHBIXD HHTETPAIbLHLIXD COOPAHISXD 1aHHATO
ypaBHEHis (1), mocabamee AOMKHO MOIYMAThCA Kakb PE3yIbTATD HCRIOUCHIA
BCBXB NPOM3BOILHBIXTD HOCTOAHHLIXDL O, C,,. .. C, 13D nocrbrEnxn 7w+ 1
HAIHCAHHBIX'S YpaBsHeHifi. Ilpu 9TOMT BO3MOKHBL 1B CABIYIONIIXD PAsIITHIXD
CIYIASL, KOTOPHIE HAXOATCA B 3aBHCIMOCTH OT'h TOTO, PaspBIIAlTCs 111, BHYTPH
panieit 061acTH N3WEHEHId llepeMBHABXD, # IepBEXT YpaBHEHIll Hamell cucre-
MB (40) oTHOCUTexbHO BCEXB O, win wbrp. Herm sTi ypaBHeHid 1ai01h TaMb
suamenia s Gy, - C (pyHRITIAMI nepeMBbHHBIXD ¥, %y, --%,, 2, T0 TOI-
CTABIAA NOIVUGHABIA sHauenis C BB mocrbamee ypasmemie (40). waroduirs
HCROMITL  PESYALIMAMS UCKIIOUENIA, 60 6U0Ty  AUHCUTHA0 YPAGHENTA  OIILOCH-
MEAVHO NEPEMIBHILLLD P, 5 Pys - - - P,- LCIH e [EPBHIA 1 ypaBHEHII (40)
pepasphITIMpl OTHOCHTEIBHO BCHXT C, TO 0UEBHIHO OHU J1a0ThH OIHY 3aBH-
CHMOCTH, Me®Iy UepeNbBHHBIMIL &, %,,...&,, 2, KOT0pad H lIPECTaBIdersh
ICKOMBIL pesyaptarh HekIoucHig. (Tax0-ObTh, 65 21M0Ms CAYHUIL 1)OU3600-
HOE LZ/[)(EGH(,’-H?.Q G S He sasucime 0ms KAHOHUUCCHULD NEPEMILHHBLED 6NTGPOLO
Kaacea. 1
Hakomems, nycrb ypasuerie (1) umbers moxmplii nmrerpars C. Jn
#-aT0 RIACCA, KOTOPBLUL IPercTaBIsSeTCss COBORYIHOCTHIO CABIYIOIUXTD Ypas-
HeHiil
s=¢ (0, G,-..C,).

2= v O e Gl

g R

(ueBIIHO DE3YIbTarh HCEIOYeHIA BebXh ), n3b NOCIBIHIXT ypaBHeH,
[PEICTABIACTCS 3ABHCUMOCTBIO TOABRO MEAKLY UCPEMBHHBMI &y, #,,. . . Z, , 2.

Crb1oBaTeIpHO, NOMHBIC  UMIREPAILL N —— 1 BAACCA  CYUMECCMBYI0MD
moanko Oas npoussodnao  ypaenenia C. Juw, waat Juneiinaio OmHOCUMEILHO
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REPCMILHH bLED ].)17 P-_),: a 'pn’ UL HE3TBUCUMALO 01D  NOCATONUL S, ]]OJ[Hb!U
URINEIPUATLBL R-U00 KAACC CYUecmsyonms 1oAbko 014 ‘ij(t(iHeHrlt‘ﬁr, HE 3ARAIOUA 0~
UULS KAHOHUYCCRUL D NePeMibHHbLE D GHOPOLO KAQCCA.

Mpexmoaomnys, uro uscabayeyoe mponssogmoe ypasuenie (1) mrbers
1I0aHOe mATeTpadbHoe cobpauie C. Jn ¢-aro Kiacca; IpeodpasoBHIBAEND IAH-
HO® ypapHemie (1) &b BHAY (27), u mycrh pascMaTpuBaeMoe ero phurenie
UPGLCTABIACTCS COBOKYUHOCTBI0 ypaBHeHIfl (27)—(28). Taxb kawn nocaba-
HCE IIPHHALIEKHTDH ¢-OMY KIACCY, TO CYNIECTBYOTH ¢ -+ 1 DABEHCTBD (36).
Hostomy cucrema ypasuewiit (28), BB pascyarpuaenMoii ofiacti uswbHEeuia
HAIINX'S OepeMBHHLIXD, 3aybuaerca crblyoumim ypaBHeHigMT

et ‘ , S
K, (%, Lys v o Byr &y Doy Pyree < P,) = 0.,
pe= 12 L g

(41)

Bo cmry mepasencrsa (35), IEPBLIA  it—qg—1 ypaBHeHil nocrbimefi cu-
CTeMBL, COBMBCTHO ¢ JAHHBEINT ypaBHemiewt (27), paspBmamres orHOCH-

TEJIbHO HepeMBHHBIXE Pl Dot - Py_, U JAOTL OXb 3HAUEHIT BDL CIb-
Iyomens Buih :

n=uw (x 2 r Z bl 81 Y
plc_wk ('Ll’ ‘1'2"' "l’n’ 1 pn—g+l’ p’n—q-{—?" = 'pn’ (’]’ (/2" & '("n—q~l)’

E=ly 2.8, .m0

OcTadbHBIT ¢ - 1 ypasrewiii IpeIbLIymell cucreMsl (41) IO.KHEL BB TAKOM
cayuab, Ha ocHOBaHiH moc1bIHIXD VPaBHEHIN, NPUBOIATLCA Kb CaBIyomeNy

BUTY, Kakh 970 CIBIYers W3h yeIoBid BaMEHYTOCTH ypasHesifi HHTETpa.Ib-
Haro coOpaHis,

,5’:(;0’ (55]7 m21..-x

n—q’

g i

a0 — , o T
‘I’n—g+ih_([i (xl" “62"""[%—9’ (/1’ 02""0n)'

(e

Ilpurarag v5 macrogmens ciyuak pascymieis, KOTOPBIMI MBI yie umbin
CIyuall paHblIe L0Ib30BATRCA (CM. CTP. 44, 47), UPHXOTUME KD BARIMIOYEHII0,
qT0 (DYHEIIN

!

Pis oo Yoo W,

JUHCHIHBL OTHOCHTEABHO TepeMBHHBIXT Bassoinl, aussionadiye



Taruvp oGpasont Mbl moayuaemb cabiyomii BHBOIL:

Tinodw npouseodnoe ypasnenie (27) wnwao noanmii unmepaas C. J
@0 Kaecea, 0a8 91010 COOMBWIMCMEYIOULUSL ey 0T00UCHHAs CUCeNd K-
HOHIMECK UL OONKHOGEHHOLLY JUPPEPERUIaIOHOLY YPABHERI JOAHCHE UMILING
I I uUHmMEIPAL06s, KOMOPBIL, COBMBENMHO Cb OQHIBIME YPAGHEHIEMD, 6D
ONPeIbACHHON 00AGCHIN  USMIGHERIA  HAWUTD  NEPEMIHHILD, NPUEOOAMCA Kb
CUCTEMD 1= AUHEHHBILY YPASHCHIT.  OMHOCUIMPIBHO KAHORUUECKULS Nepe-
MIBHHBLZ S 8I0POL0 KAUCE

Haronews, nycrs uMbens sasxuymyo cucTeMy HpOHSBOAHBIXD Ypab-
HeHIT (29). Herpyauo yobinrhes Bb CIpaBeImBOCTE CaBIYIOIAXD 3ak10UeHif:

Ecaw nepenmwnnia pyy pyy ... p, He UCKAIOUAIOMEA U3> NOCAWOHET CU-
cINeNbl, M0 048 Hes He cyupecmsyems nosmmas uwmepaioss C. Ju, riaccs
KOMOPLILY O6lad Ohl  GOABME Wiweaq %—in; ecauw 0as dannoi cucmenn (29)
cyuwecmeyiomy noarve uwmerpaan C. Jdu waacca, n—m—t, mo s» Mmaroms
cayuarw ypasuenis (29) doascwn  3arm0uwmb T YPASHERIT, HE 308UCAUPULY
0Mp KAHOHUMCCKUL> NEPEMBHHBLD 6Mopor0 Kaaccd. Haxoneun, ecau cucmema
ypasneniii (29) donyexaems noanwii uwmepass C. JTu n— m-aio kaacd, mo
PASCNAMPUBRENAA  CUCTREMW  JOAHCHA, UL COCNOAMD USs AUHEHHMLY YPas-
HENITl, UAU 3AKATONAID, 1O MECHBUUCTL WP, 00RO YPABHEHie, HE 306UCAULCe
01D KAHOHUUCCKUTD  NEPEIIbHHBLY  BINOPOL0  KAACCH, NP UCMy  OCHIAIbHBIA
YPABHEREA, 65 MAKOMS CAYUATb, MOLYINs ObUNb KaruMi yiwoxo. Beb atn 3ak-
JOUEHISA HENoCPeJCTBeHHO BBITERATD U35 pascMorpbaig o0maro Bmia Imod-
HBIX'D HHTEIPAIbHBIXD coOpamiii C. JH, 135 KOTOPHIXT NpOH3BOJHLIA Ypas-
HOHIA 1OXyYaloTcA IYTeMD HCKIWOMeHis MpPOu3BOJILHBIXDL MOCTOSHHBIXG [a-
paMerposs.

Paszcvorpuys B 3akI0ueHie o0n{il cayuail, Korla IaHHAd SAMEHYTas
cucreMa IpoHsBOJHBIXT ypasmewmiit C. JIu Boipamaercs BB Bugh (33)-ems
i uvbers noamsiii maTerparn C. Ju ¢-aro RIacca, IIPeacTaBIeHHBIL COBO-
EYUHOCTBIO ypPaBHEHI (33) i (34). Ilpunuyad Bo BHHUMaHie ycaoig (37)
H (38), KOTOPBISL TIPH BTOMB Z0XLKHLI MMBTH MBCTO, MBI IPUXOAMMT IyTEMT
PasCy&ETeHill, AHAJOIHUHLIX'D NPEIBIAYIIND, Kb CIBIyOIEMy sakIoueHin:

Umodw  sanmnyman cucmena npouwssoduwnzy ypasuenizi C. Ju (33)
UMIBAG NOIHBIL UHMEWALD (-A10 KIACCA, A8 9010 COOMBILIMCMBYI0ULL 0605
UIEHH AL CUCIENT  KAHOHUYECKULY YPUBHEHITE 6% NOAHMZ>  dudbbepeniuianas
DOIHCHG UMY R— M~  UHINEYPAN0BD, KOMOPHIE, COBMIBCIHO Co YPABHE-
HEAMU OUHHOU CUCIEMB, 61 ONPeOACHHOH 00AGCINN USMIBHEHIS HUWULY e
DEMIBUKOILD,  NPUBOOATNCA K> CUCIREMId 10— AUHETILY YPASHENITE  OMMHO=
CHMEADHO KAHORUMCCKULH NEPEMBHHBILD IMOPOI0 KAACC-

Beb pascamorphunste cayuanm 0TMBYAOTE YACTHBIT BHADL, KOTOpHL
JAOLEHBL 1IPeICTaBIATh IpousBoIHbIA ypaBHeHid C. Ju 114 Toro, 4rodsl 10-
I[yCRaTh HOJHBIe HATerpaast C. Jum Toro mim apyroro xgacca. IHocabinee
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00CTOATEALCTBO ABIACTCH BECHMA XAPARTEPHBIND LI IPOMSBOIHLIXD yPaB-
gemiii C. Ju, sHAQUATEILHO OTTHUAWINENTD Mocabimiga ypaBHeHis 0TH iugide-
PEHIATLHGIXG ypaBHeHi ¢1 YACTHHIMH MPONSBOIHLIMI, KOTOPH Beb Gest
ACKIOTCHI, BEYTPH ompexbaennoii odractr nambrenis nepeMbEHNXB, IMBOTT
IOIHBIE HETeTpadn Jarpanka.

6. BriBefieHHOE 3aRI0UCHIC, OTHOCHTEIHO YACTHATO XapaRTePa IPOU3BOI-
HBIXD ypapHeHifi C. Ju, 10mycRalommx's MOTHBIEC HHTETPAJIBL, OTTHYHLIE OTD HYIe-
BOTO KJacca, SBIAETCA BeChMA CYHIECTBEHHBIME LI YCTAHOBICHIA MPABILIBHON
rourn 3pbEis ma pascmarpusaemyn reopio C. Jum. Bn cavont 1bib, D
TEOPIH YACTHHXTE AU(GQEpPeHTiaIbupX, ypaBHeHifl yeramoBuiroch Bossphuie,
cunrapomee mnorasie waTerpaint €. Ju oGobuienieMs HHTETPaIOBL KIaccHye-
CKOfl Teopin. Berme b yraszsiBaam yae (CM. ¢rp. 34—36) Ha CYIECTBEHHYIO
DASHIIY ME®IY ypasHemigwmu jauddepentiarsapivn n mponssogubiym €. Jm.
Temeps, npu Goxbe Oamskomt paseMorpbrin Bompoca, Korga, OTL OONIHXD
TEOMETPHYECKHX'L cOO0pa#eniii 0 coOpamigxX’h HOBEPXHOCTHHIXT HIeMEHTOBD,
MBI MePexoIuME Kb IMOCTAHOBED aHAJINTHUECKON 3a/1aull 0 PasbiCEaHIN HHTe-
rpaaost C. Jm, TOTTa OKABHIBAETCA, WTO BUIL [POUSBOLHLIXTL YpaBHEHil,
TONYCKAINNXT CYmecTBoBanie mocabiHnXT HHETETPATOBD, OTPAHHUCHD Goabe
y3EIME YeaoBiamu, wbMb BULE AuQpepeaiaibEbXD YpaBHeHil KIaccHYeckol
reopin. Iocabraee 06CTOATEIBCTRO 3aCIYARIBAETH TOTO, YTOOBI HA HEMD 0CTa-
HOBUTHCS 10ApodHbBe ThwH Goabe, UT0 CBA3AWHBIC Cb HUMT BOIPOCH 0YEHDB
MaI0 3aTPOHYTH BL aurTeparypd mscabjyemoii Teopim.

CBON HOBBIE HOHATIZ 0 NPOMBBOZHEIXT YpaBHEHIAXT M NXT ITOJHEXT
phieniaxXs, OCHOBAHHLIA HA TEOMETPHUCCRKON TEODIH IIOBEPXHOCTHHIXEH 3l6-
werross, C. Ju jarn smoepssie 8L 1872 roxy !). Iocab aroro b #e ca-
MBI MoHATIS Opumn mpusetenst ®. Kaefimonns BB ero nssbermoli Kpaanen-
croit Ipowpamans ?) m xeran sarbun BB ocHoBamie memyapa C. Jum: Allge-
meine Theorie der partiellen Differentialgleichungen erster Ordnung, 3p IX
towk Mathematische Annalen, orkyga u nepemuid BSH OOJBIIYI0 YaCTh TPak-
TaTOBD, OTHOCHTEIBHO PascMATPUBAEMEIXE YpasHeHifl. Cabayers orHako samb-
Tuth, 90, ¥ C. Jlm, mi gpyrie aBTOPH HE 3aHUMAIICH IOAPOOHBIMNED H3YyUe-
HieMb IIeH HOBHIXD BBCTEHHHIXT MOHATIH #). JHIL TOIBKO 0TYACTH CBABAH-
HbIE Ch HOMH BOIPOCH OLIII 32TPOHYTHL DERIVHAOMT *), OTHOCHTEIBHO MPO-

1) Nachrichten von der K. Gesellschaft der Wissenschaften und der G. A. Univer-
sitat Gottingen. S 473,
2y F. Kleiw. - Considérations comparatives sur les recherches géométriques mo-
dernes (Annales Scientifiques de 1'Ecole Normale Supérieure 1891, p. 187).
3) F. Engel.—Zur Erinnerung an Sophus Lie (Berichte iiber die Verhandlungen
d. K. S. Gesellschaft der Wissenschaften zu Leipzig. Allgemeiner Theil 1899, S. XXXI).
4) Mathematische Annalen, Bd. 17, 8. 285.
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I3BOAHLIND ypasHendii C. Jln BB mpocTpaHCTBh veTnpext WaMbpemii, n
(. Jum 1) BB 0JHOMT 8B IOCABIHAXTH CBONXH MEMYapoBb. BB ¢BOEMD 006-
menin ?) Hapumerofi Axagemin Hayes: Sur les intégrales de S. Lie, b’
VEA3200 PALL KPHTHUCCRUXT coobpameniit orHocureasso Teopin C. Jim

DARTH, KOTOPHIC BHAHBAITL HEOOXOAMMOCTH KPHTHIECKATO paseyMoTph-
qig BeBereHarxs C. Jun momgrii. 10cTaTodHO BHIACHEHBL BBIIE, I Halla 3a-
Jaua HPHBOIUTCA KL TOMY, UTOOH YCTAHOBHTH COOTBBTCTBiE MemIy TOUROM
spbrig orHocHTeabEe odmmoctu phurenifi C. Jm, BhCEashBaeMoll HBROTODPHI-
MU ABTOPAMI, I JACTHBIMT XapakTepoMb THXTD YCI0Bill, ROTOPHMD J0.LKHBL
VIOBIGTBOPATh  PABCMATPUBACMBIA  YPABHCHIA, WUTOOBL JIOIYCEATH IOMHEIE
maTerpais C. Ju.

Jerko yobaursea, uro ecin nHTerpaibHEbig cobpanid C. Jn 1 ABIA0TCL
oGoOmenient nmrerpazoss Jarpamka AuQ@epeHmiaIbHbXD YPaBHeHild, To
TOJBEO Ch YHCTO (POPMAJIbHON CTOPOHEL '

Bospyenn, maupumbpn, @opyyast (3) u (4), onpeiBIMONig [H0JHBIT
unterpast C. Ju g-aro kracca mpomssoiHaro ypapmemia (1)-aro. IToraras
BL OTHXL (JOPMYAAXD ¢ PABHBING HYIM, ML H0IydaeMD (OPMYIHL (H), KOTOPhLA
IPeICTABIAOTD MOXHLHT HHTErpart Jarpaka ypasHenia (1), pascMarpuBaec-
Maro Eakb JEGPEpeHTiarpHoe, I 3aRM0UANTCS TaKUMD 00pasoMDb RaRD va-
crapifi caywait BL odmmuxtn Qopmyraxs (3) u (4). Ho, yrosrersopadch Imo-
cabIHIMD TOXKOBAHIEMD, MBI CTAHOBHMCS Ha (OPMAIBHYI TOUKY 3pbuis n
TOAbKO OTpaHmuEBaeMcsa pascMorpbuiemts BrburHAro BHIa GOpMYyTDH, HE OCTA-
HABIMBAACH Ha SHAUEHIM paspburiaeMbiXD HMII 321aUb.

Memay Thwb ¢mocoGbl 00pasoBamis npoussoduvirs ypasemi C. Jn
cBOfiCTBA, UXT HHTErPAIBHBIXTE COOPaHill MOKa3HBAKTD, YTO HEOOXOIM0 pas-
CMATPHBATH 9TH YPaBHEHIA Kakb COBCDUICHHO pPAasIMIHBLIA, BL 3aBHCHMOCTH
0TD RJIACCA TEOMETPHYECKAro wMbera codpaHig [OBEPXHOCTHBHIXD 9IEMEHTOBD,
135 KOTOPHIXB TPOMCXOAATS PAZCMATPUBAEMBIA IPON3BOAHBIA YPABHEHIA. ITO
pasamuie Me®Iy TPOHSBOIHEIMI YDPaBHEHIAMI PAsINUHBIND RIACCOBH 0COOEHHO
HATIALHO 00HAPYAUBACTCH IPH CPABHERIN copanifl HyJeBoro KIacca ¢b co0pa-
HiMI JPYTHXD RIACCOBDH, MOPATOKD KOTOPLIXD OTIHUIEHB OTh HYIA, T. €. IIPH
cpasHeHiu And@eperniaibHbXD YPaBHEHLT ¢1 YacTHBIME IIPOUSBOHBIMIL KIac-
ciueckofi Teopinm ¢b MpousBOAHBIME .ypasHerigmu C. Ju. Rarn pambie Mol
yae orwbuasm (em. crp. 34), KaHOHMYECKiA lepeMBHHBIA [ePBAI0 RIACCca
PascMaTPHBAITCH, Bh KIACCHUeCKONl Teopin Au(peperuiaibubxh ypaBHEHIT,
RaRh HesaBHCHMELA mepembmmpia. Haodopors teopis C. Ju ueXoiurs usb
mpeinogokeniii, uro mocrbrEis mepeMbHEBIA CBI3aHH Me&LY coboil mhLoTO-
PHIMD UHCIOMTB ¢ ypasuemiii. [lpexmoiarag mocrbimee ICIO ¢ PABHBIMG HY-

1y S. Lie.—Ueber Beriihrungstansformationen und Differentialgleichungen (Leipzig.
Berichte. Jahrg. 1898, 5. 113—180).
D
2) Comptes rendus des Seances de l'Academie des Sciences. 3 aout 1903.
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0, MBI 10IyYaeMb (OPMYIBl KIACCHIECRON Teopiln 1 MOmKeMb CUHTATDh 1I0-
9TOMY, ¢b (opMaIbHON ToukHm spbHiA, uTo AU(pepeHNiaIbHEA YPABHEHIA 1
X1 uAETerpadsl Jarpamma UpelcTaBIgARTD YACTHBIT cayvyall HPOU3BOIHBIXD
ypaBHeHii u moxrpixh uETerpaioss C. Ju.

[Mocabauee 3akinueHie BHITEKAETH H3H DPAscMOTPBHIA OJHUXT TOIBKO
onperbieniii n nmomarii. Hoaromy ObL10 OBI CIMITKOMD mocibnrao, 1npeskie
wBML CPABHUTH BOUPOCH U 33Ja4l, KOTODPHIE DPa3cMaTpHBAITCA BbL 060HXD
TEOPiAXD, 3AKMOUATH IPEEBAPUTEIBHO, uTo i Bes Teopid C. Ju mpeicTaBIders
0000IIeRie RIacCHIeCKOT, ,T‘Li'JCT'a)TOqu 104 HTOTO BO3BPATHTHCA Kb 0TMBUCH-
HBIMD BBIIE CAYIaAMDb CYUICCTBOBAHIA HOTHBIXT HHTETPAIOBD PasidUHBIXD
KJIACCOBD.

OcramopuyMes, Haupuvbps, Ha npocrpamersh tpext nawbpeniii, Tk
CYUIECTBY@TH 1MECTh PA3IMUHBIXE CeMeilcTBDL coOpamHiil MOBePXHOCTHBIXD AIe-
MEHTOBD, MPEeLCTaBIANBIX'h CABIYOUUMI CHMBOIAMI

M2 M,

29

M,
M, A,
M.

Beb otm cobpamig  mpelcTaBISOTH HACTOABKO DAasINTHBIE DeOMETPHUECKie
00paskl, 4T0 TPYIHO OKHIATL @ prior:, 4TOOR KakIad cucTeMa oot H0BepX-
HOCTHBIXDL 2JEMEeHTOBB, olipelbideyad ypaBHEHIEMD

F (z, 9, 2, p, =0,

MOrIa ObTh CcoOpaHa Bh I000¢ H3L 9THXDE WecTH codpaniii. M abiicrsu-
TEJABHO, KaKDL MBI BHABIM BEIIE, 1IA CYHICCTBOBAHIA Ramklaro U3T YRA3aH-
HBIX'h IIOJHBIX'h MHTETPAJIbHLIXT cOoOpaHifi, HAIHCAHHOE IMPOM3BOJHOE ypPaB-
HeHie JI0JKHO YI0BIETBOPATH CBOHMT OCOOEHHBIMD YACTHLIMT YCJI0BIAMS.
Iocabrree o6CTOATEALCTBO, ¢h HayuHod, (puiocodekoll Touru 3pbmis,
HAXOJUTCS BH [OTHONE COOTBBTCTRIN ¢'b MBICAAMMU, ROTODPHIA BhIckasaxb C. Ju,
OTHOCHTEJBHO IIpPeJCTABICHIS TeOMETPHUECKHXE (OPMDL  IPOCTPAHCTBA, BE
ceoent  uwapbernons wemyaph: Ueber Complexe insbesondere Linien-und
Kugel-Complexe, mit Anwendungen auf die Theorie partieller Differential-
Glerchungen 1). YRa3biBas, UTO BO3MOKHO IPHHEMATH 34 OCHOBHBIC BICMEHTHI
pasIuvHEIE TeoMeTpHUecKie 00pashl, Kakh TOURA, CONIACHO ¢b leKapToM®b, ILIH
npsyas, swberb ¢ Haokepows, C. JQu npudapigers: Da aber hierdurch
ein  Geraden-System—ein Pliicker’ scher Linien-Complex—ausgezeichnet

1) Mathematische Annalen. Bd. 5, 8. 145.
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wird, so ist es cinleuchtend, dass eine bestimmie Reprisentation der
augegebenen Art nur eine begrenzte Anwendung finden kann. Wenn man
sich indessen mit einem Studium des Raumes hinsichtlich eines Linien—
Complexes beschiiftigt, so kann es sehr vortheilhaft sein, die Linien dieses
Complexes als Raumelemente zu benutzen 1),

CoBepiienno amazornunpLa coo0pakenia MPuMBHAIOTCS Kb 0G1acTH Te-
PEMBHEBIXT BEIUUNHT, UPeIcTABIACMOf CHCTEMOII IIOBEPXHOCTHHIXD HIeMEH-
TOBD, KOTOpad omperbagerca oJHAMD IaHHBING wIi CHCTEMOI JAHHBIXD TIPO-
H3BOLHBIXD ypaBHenii C. Jln. Kakb BHTORACTH nsp IPEIBIAYIAL0 H3I0KEHIs,
BT 3aBHCHMOCTH OTH XADAKTepa TANHOM CHCTEMEL HOBEPXHOCTHBIXD HICMEH-
TOBL, HOCKbIHIE MOTYTT GBITH COOpDAHBI BT 1I0JHDIL HHTETPAIbHBLA coOpamis
C. Ju ogmoro mwin Apyroro onperbrenmaro kracca.

Tarnws 0Gpasows, yEasaHELa BEIe YCIOBIA CYMECTBOBAHIA HATETPab-
HBIXB  cobpamiii C. Jn IPEICTABIAINTE  10CTATOUHOE OCHOBaHIie, YTOOHI
)"TBOP?RJE}-TI), wmo p(l.?(ﬂ((t’)’ll])’!{(j’flﬁ.’l&bl? /umzeapa,/w, (ng/Wl})ll lLSB’?b(}H?HOﬁ, 032])6‘—
OIACHHotl  0Gaacm usmmnenis NEPEIIBHHDITS,  CYMECMBYIOMs 65 UCKIIOUY -
METLHILD  CAYUAATD  IMOIBKO OXA MPOUIBOOHILT ypasueniii C. Jlu, ocobaio
UACTIHALO 6HOA.

3aBCh 0IHAKD HE0OX0ImMO cibrars wherorpko sanbuamii OTBOCHTEIb-
"o mscabpopamiii C. Ju, KOTODBIMD MEL BO3BPATHMCA 10LPOGEBS BT, Jadb-
whiimens usromenin. Kart B1 croens M0RA3aTexIbCeTBE cymecTBOBamig o~
HBIXT HHTErpalbHBIXE cOOpaHiil 2), Taks U BO BCBXT CBONXT HSC.H’ELIOB&-HiHX’I),
10" WHTCTPUPOBAHII NDPOABOHBINT, ypaBHewilr. (. Jx BCe BpeMd ocTaercd
Ha, 4HCTO (opyanpnofi Touxb apbmig, UTPAHIYUBAACH pascyMorpbHieMs 00-
muxs popmyrs. Mpn stoms C. Ju me Thraers pasmuig MEETY HHTErpa-
TAMIT DABTHTHBINE KIACCOBL U HE TAGTH CIOCOGORT Pa3bICKAHIA OJHHIXT
HHTEIPAIOBE: OAHOTO JAHHATO onperblIeRHAro kracca, Takasg mocramosga
H3CaABI0BaHIT HE MOmET YAOBIETBOPATH WHTATEAS, OCTABIAA He BHACHEHHRN
BOIIPOCT 0 B3AHMHOMD OTHOIIEHIiH Teopift pudepenmiarpRxT YPaBHCHIN §
[IPOH3BOJHBIXT ypaBHeHiit C. Jm.

Mul yrasamn yixe s epBofl raapb Hacrogmaro n3crbrosamia (cm. no 8)
CYUECTBEHHOE pasimyie B omperbienin AU he peHIiaTb TR YDaBHEHI u
UPOUSBOIHBIXT ypashenii C. Tu; kpowh TOT0, Ha MPeNBIIYIHXD CTPAHHIAX D,
OTMBUCHO Takke pasimuie MesRTy Thyu i APYTHMIM YDABHEHIAMH, OTHOCHTEIL-
HO CYIECTBOBAHIA UXD phuichifi, u YEA3aHO, 4TO MoaHble HHTErpasst C. Ju
CYMECTBYITT TOABKO AIs ypaBHeHiil HCRINYUTEILHATO BHIA.

Bo Bugy nocarbimnxt maromenmmx, Co00pameHiil, SBIT0TCH BOILPOCH,
UTHOCHT@IBHO YCIOBIfl, IPH KOTODHIXT CYMECTBYoTs HETerpatst C. Ju, ormo-

*) Loe. eit, S. 150.
°) Mathematische Annalen, Bd. 8,98, 261




CHTEIBHO Pa3blCKaHisg 1IPOU3BOAHBIXD YpaBHEeHill, ZONyCKANIMXD HHTEIPAIDI
C. Ju ouperbiennaro kiacca, U, HaKOHCIb, OTHOCHTEILHO TOTO BHAUEHI,
KOTOPOE IpelcTaRIsoTs 1pousBoAHEbIA ypasrenia C. Ju u HXB HHTErpaib-
HBII COOpaHid.

Kpomb o0maro mayumaro HHTEpeca, ROTOPBUL UPEICTABIACTDL BCARAT
MaTeyMaTHueckas Teopid, sHauemie murerpaxoss C. Ju, x1a Teopinm gudde-
PEHIIaJbHBIXD YpaBHEHIl ¢b YACTHLIMI TPOHU3BOXHBIMH, BBIACHAETCA BB 10-
crarounoii MBph uss XD pascMoTpbHHAro cpoiicrBa, MPeICTaBIATh CHCTEMY
JHTErPAIOBs Bh HHBOJIOIIH KAHOHNUYECKUXD YPABHEHIfl, COOTBBICTBYHIHEXD
JAHHBD TPOM3BOTHBING YPABHEHIAMS. STHMD H0CABIHEMD CBOHCTBOND HHTE-
rpaizons C. JH HAMD DpHIETCS BOCIOIb30BATHCA BD 1aibHbIilmeMs H3I0meH I,
IPH MHTECPHPOBANIN H3CABIyeMbXD Tu(eperIiaibHpXTD ypaBHeHIl.

Yro me Kacaerca ycioifi cymecrBoBamis neTerpadoss C. Jm m Bb-
WICAEHIA TTPOMB3BOIHEIX'D YPABHEHIT, 0NYCKAIIXG T0IHbE HHTETPAIRL Pas-
JUYHBIXD RIACCOBDL, TO, 114 phiieHld BOSHHEAIIAXD IIPH STOMDB BOIPOCOBT,
HaMb [PHAETCA UHTETPHPOBATH HEROTOPHIA CHCTEMbl YPaBHEHIMl ¢b YaCTHBIMI
IPONSBOLHBIMU [EPBATO MOPAIKA MHOTHXD (hyHEMIE. (b HBYUeHIA STUXD IO-
cabianxn ypaBHemili MBI I HMBeMh BL BHIY HAUATh HAIIM naapabiinig
nzcabiaoBanid.
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006 uHTerpupoBanin HEROTOPLIXD ypaBHEHi Cb YACTHLIMU NPOU3BOL-
HbIMW MEepBar0 NopajKa MHOTMXDb Heu3sHCTHbIXDL MYHRLIA.

1. YpaBHeHEig, ROTOPHA CIVKATD IPEIMETOND U3CIBI0OBAHIA HACTOAIIECIH
TIaBH, UPEACTABIAIOTT 0000MEeHie ypaBHesiil, IPOMATErPUPOBAHHBIXD AE0GH
Bb ero Mexyaph: Ueber die Integration der partiellen Differentialgleichungen
erster Ordnung 1) I &b ROTOPHIND NPUBOLATCA MHOTIC BONPOCHL AHAIN3A.
Teopis umrerpupoBamis uzcrbiyeMbxb ypaBHeHiff Opl1a OMyOIMEOBAHA MHOID
na crpannnaxt Jowrnal de Mathématiques pures el appliquées 3a 1897 T01b
Bp mexyaph: Elude sur les intégrales dun systéme des dquations différentielles
awx dérivées partielles de plusieurs fonctions inconnues *2).

Uurerpupys Ha mocabIyOIHEXD CTPAHHIAXD HAUIL 0000IIEHHBL ypas-
memig, mpb npniercs Bwberh ¢b THMDL HOIBEPTHYTH U HHTETPAIBl YUOMIHY-
THXG ypasHemili fkoom Goabe moxpoGHOMY HsyueHin, wBMT 570 Tbraash 3Ha-
MEHHTHIl TEOMeTPh Bbh CBOHXD HBCABIOBAHIAXD.

O603HAUNMT Uepe3b 2, Z,,...#, HEHSBBCTHBIA (PyHEUIN m +p He3a-
BHCHMHIXD TePeMBHHBIXD BeIMUMHD 2, Ly ... L, .

Vpasrenig, koTopsid Mpl HMbeMD BL BHIY HHTETPHDPOBATL, UpPeICTaB-
IA0TeA cabayommMs 00pasoMs

Al m-+p (;)t_
.:/F L ! ,.-Cr < 4
)_ﬁ o 2 XI; _)_,, e i O ] 1
aF. | ox 8
I s )
3 k=m--1 l (1)
Rl Bl P S

pH ~ueMb kos(uuientsr X', X mpeacTaBIgnTh QyHRULN BebXT nepenba-
HBIX'D £y Zgs- -+ By F1o Fpree o g, H sEaters p mubers mbroTopoe whioe
YHCIGHHOE 3HAUCHIE.

Bp wactHOMD cayuah, Korjga sHAUeED p TOERICCTBEHHO PaBeHD HYIW,
1o Beh Roa(gumients: X’ mcuesanrh, H uscabayevad CHCTEMA HPHBOIHTCH
®p u3gberHO cumeremb ypasHeHiil

1) Jacobi.— Gesammelte Werke, Band IV, S. 7.
2y Journal de Mathématiques pures et appliquées, t. 1II, 5-e série, p. 423.
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COOTRBTCTBYIOIEXT YPABHEHIAMD BT IOTHBIXD IU(PepeHunialaxt, Upn vedb
GyEELin X 101RHB YI0BIETBOPATh H3BBCTHRIMTL YCAOBIAMD TOYHOCTH AH(-
(JEepPEHTIATORD.

Fenr 3Hauext # paBeHs 1, TO pascMaTpHBAaeMBId YpaBHEHIid mpej-
CTABIAIOTH CHCTEMY JMHEAHBIXD YpaBHeHIN ¢ YACTHEIMHE MPOH3BOJIHBIMII IIep-
Baro Iopdgka ofHofl HeumspberHOM (yHEIL.

Hakonerrs, ecin nokasarelb 9 paBeHdb 1, TO HAIII YpaBHeHLA Ipi-
HUMAIOTH BUAT VIOMAHYTON BHIIE cucTeMpl ypaBHeHill Arodm 1), obodmewie
KOTOPOfl TIpeiCcTaBIders UPeIMeTs HAcTOAIeH TrIaBsl Hamero uscrbionamii.
Bt sront cayual umcao ypaBeemift »# paBHO 4mMCIY Hems8BBCTHBIXD (PYHRII
I, CTaI0-0LITh, COOTBBTCTBYIONIA ypaBHeHin fKo0H 10UyCKAOTH BCeria, Bb
n3BBeTHO o0xacti naMbHeRiA 1epeMBHHBIXE, CYIIecTBOBaHie HHTETPaIOBT,
Kakb 810 crbayern, Ha ocHOBaHiEm macrbioBamiii Komm u Roaxescroii.

Kean mokasareap m Ooxpmie 1, T. €. YHCIO YPaBHEHI IPeBBINTALTDH
YRG0 BARIOYANMEXCA B HUXD HenspBerHLIXD (YHRI, T0, Rakt H3BBCeTHO,
CYIIECTBOBAHIG HHTETPAJOBD IOCIBIHUXTD ypaBHeHIll Tpedyers BbLUOIHEHIA
HBROTOPBIX'D JOMOTHHTEILHBIN'D YCIOBIM, (opMaapraro xapakrepa. O0n HTHXD
NOCIBIHUX'E JTEeTKO CYAUTH 10 YACTHBIMT CAYYAAMD, OTMBUEHHLIND BLIIIE,
ROTHa p=0 umim koria n= 1. B® nepsoms cayusab, pid CYULECTBOBAHIA
HHTErPAIOBD PascMaTPHBAEMBIX'h YPABHEHI, 10KHBL YI0BIETBOPATHCH YCIOBIA
TOYHOCTH AH(PpepeHmiatoss; BO-BTOPOMT ke cIyyab uscrbayemad cucrenma
ypaBHeHill poxmua ObITH AKOOIEBCKOH, T. €. IOMKHBL YHHUTOHRATHCA TOWILE-
CTBEHHO COCTaBICHHBIA usBberHbIND 06pazons croOku Ilyaccona u3D IBBHIXT
qacTell pascMaTpUBACMBIXTD YDABHEHI.

Hmge MBI cocTaBOMb, BT caMoMb 00mewt BULb, yeiIoBid, KOTOPHMD
JOJUKEDL YI0BAETBOPATh H3CIBIyeMBIS ypaBHeHIA (1), AIf TOTO YTOOBL JOIY -
CKaTh CYIIECTBOBAHIe WHTETPATOBL. ATH VCIOBif ABATCSA CIBICTBieMT 3aBUCH-
MOCTH MemAy ypaHerisyu (1) n mhroropoii sroGieBckoll cucremoil amHei-
HBIX'T YpaBHEHIifl CT TACTHRIMHE TPOM3BOTHBIMH IHepBaTo IIOpATEA OJHOIN He-
u3BBernoll ymemin 110 BebMD mepeMBHHBIND BOINUHHAMD &y, o - - - Ty,
2y Fya--2,, DA3CMATPHBACMBIMD KAKDL HE3aBHCHMEIA llepeMBHHEGIA.

) e
L5 1T DEAITOA0OENM D, YTO C-.Tﬁ; IOIIasd CHCeTeMa 7 Pa3sdIndHBIXTD Y haBHEeHLIT
% o

iz, Lyyov e Bpyyyn Bya Eyye s .2,)=20, l 2)

[ 'S
=, 2

1) Bn Journal Crelle (Bd. 100, §. 404, Bd. 110, 8. 171) DamGypreps isa pasa
BO3BPAMAICH, Bb CBOHXD H3CIBI0BAHIANE, KB ATHMD YPaBHEHIIME,
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PaspBUMMBIX'S OTHOCHTEABHO TePeMBHHBIXT BEIMUHHD 7, B R ERLE TDOJI-
crapigers pbmenie uscabiyemofi cuereMil An(eperlialbHBIXD YpaBHeHiil
(1). Xuppepenunpys ypaBHenia (2) 10 BCbMB HE3aBHCHMLINE IepeMBHHRIMG

Zys Xyye o, MOAYUAEND PALH CABIYIONINXD IPOH3BOIHRIXDG YpaBHEHil

of. O o0, '

,l\ i

0x, e ()z_ 0, xz b (3)
=1, 2 ... J

1 ]

) ;- S ):4
f, En af, < o
Gor 28 U -

=1

(4)

o o,

k=m=1, m-4+2,... m-+p,

IPH YeMD 3HAYERD ¢ HPHHEUMAETDL BCH PasiuyHpid SHAUCHIS, 0ThL 1 10 .

YMHOEQEMD paBeHcrBa (4) cooTsbrersenso Ha X/ I cyMMYy IXT CRIa-
ABIBAEMD €D YPaBHEHIEMDB (3), cOOTBBTCTBYIOIUNTL 3HAURY /. Takmwn o0pa-
30MB MBI HOAYUAGMDL PALb CABAVIONIIXE HOBBIXL PABEHCTBT

o m=p m—-p
: dz . \o
%;VF4LZ Z\“?f“w
()I’,l 3 ,/_J k (),L] : d,L} dr oz i (5)
k=m-1 ¢ =1 k=m+1 I
Rl 2, a0, =12

Tars wars ypasHemia (2) aaort pbmenia ramwofi cucremsr (1), 1o
AIA ONpelBIACMBIXT, paBeHcrsaMu (2) sHaueHifi Gymemii z ., z,,...z, nwb-
I0TH MBCTO TOHRIECTBA

it p 3
0z, 0z,
)
0z, &0 ’
k=m-+1
=12 o, P B

IlogcraBiasa, BD IPeJBAYILA paBeHcTBA (5), IpaBLg yacrH mocrbi-
HUXD HAUHCAHHLIXG paBEHCTBH, BWBCTO IXB IBBLIXT uwacTefl, moaxyuaemb
cIBAyIONiA HOBBIA PaBEHCTRA

oL . d]f_

+ ¥ g S i

k=m+1 r=1 4 ‘ (6)
7 it G m, tel 2, L
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Takund 00pasoMD MH IPEXOINNT KD 3aRTIOUEHIN0: wiodvl onpedivaic-
Mt ypacieniamu (2) pymwiyiv &, 2,, ... 2, YIo8ICMEOPAL dannoit cucinie-
M (1), 0an 9mowo pasencmea (6) 1eoGrodumo 00axcHbE bl CABICHEICID
ypaswenili (2). Taks kakb rBBBHA YacTH MOIYICHHBXD PaBeHCIBL (6) mpei-
CTABIATS (YHENIN BCHXD MEepeMBHHBIXD & M 2, TO MBl TOBOPHME, 4T0, BbL
06mews cIyTab, paBemcrBa (6) IOIAHL YHUUTOKATHCA HA OCHOBAHIN ypaB-
memifi (2). Bp wacrmocrum paBeHcTBa (6) MOTYTL TaRKe YHAUTORATHCI
TOKIECTBEHHO, OBLIM OBl TOAbKO IIA STOTO MOZOOPAHBL COOTBBTCTBYIONIHMT
00pasoMns (PYHRIN :

o Tore o <o

Haronens, papencTBa (6) ZOJEHBL IPEICTABIATH TORIECTBA elle I BDH
TOMD cayuab, Korga Bb UPABHXTH UACTAXD YpaBHeHii (2), Bubero myxei, mo-
CTABHTH COOTHBTCTBENHO IPON3BOABHBLA MOCTOARALIA Bexuunb O\, Oy, ... C,.

3. Baarojzapd BolBeJICHHBIMT PABeHCTBAME (6), YCTAHABIUBALTCA 3aBH-
cuMocTh Veswiy uscabuyemoit cueremofi jupepeHniaibHLIXT YPaBHEHIN CD
YACTHLIMIT ITPOMSBOIHBIME [ePBATO TOPAIKA MHOTUXD HEHSBBCTHRIXD (YHEILIL
25 85,0002, (1) m cHCTEMOI IMHEHHBIXD ypaBHEHIH ¢b YaACTHBRIMH IIPOH3-
BOIHEIMII ITepBaro NopsAika ofHofi Hemspbermolt (yHELim [ mo Beban me-
PeNBHHBING 2, Zys- - Ly 0 P15 P - - &, DASCMATPUBACMEIMD KAKD HE-
3ABHCHMBIA TIePeMbHHBIA,

i--p n
of 0
B e i V Eh e X 1
dx, ' &d FOE & Z 0z, ’ (7)
i k=m—+1 i r—1

=1, 25 s

Bb cayMows 1brb, Ipemoaomuan, uT0 MOCIBIHAL CHCTEMa YPaBHEHII
(7) murerpupyeMa u uMbern » HETErpalob f, f3s++.f,, DPASIHIHEIXD
OTHOCHTEIBHO MEPeMBHHBIXD 2, Z,,...7,, Takh Ut cIbIyoniii (QyHLmio-
HAIBHLL ompexbinTeTs OTIHYEHD OTH YIS

D( ho oo 1y

—> Z0. (8)

& Z Z

G

Jerko 10Kasarth Bh TAKOMDL cayuab, urTo cumdyouiia ypasuenii
f[(=0,i=1, 2,...n. (9)

onpedinaaoms pivitenie cucmeNvt Oannvlrs ypasueniii (1).

IbiicrBuTenpHo, MOCTYIAd ©b YpaBHEHIAMH (9) COBEPIIEHHO AHALO-
THYHO TOMY, HEaKb MBI rbaaan aro BL Hauaxb Ipegsiiymaro #° 2-ro ¢hb
ypaBHemiaMu (2), MBI IIOIyYaeMD CIBIYIOmia paBeHcTBa



= g8l —

n-p

: -
xy % of, dz, VP . 02,1\ of,
+ z 7N \ Z =i X i‘ o ik _ = (}-
()Lrh ()xh WL Bday Jide,
k=m-1 = k=m-1 !
e Cpe O
t 114 Bebxb pasIMYHLIXD 3HAUeHill mowaszarerd h, o1b 1 10 .

Tarb Kakb, COTIACHO Cb CIBIAHHBIMG NPEINOIOKEHIeMb, (QYHRLIN f;
IPELCTABIAI0TH HHTErPAIBl CHCTEMBl ypaBHeHid (7), To, cralo-0bITh, NMBIOTEH
wbero cabiyonrid TomIectBa

n

o onit v nligr a7

e (T he BN B N

By AR T T :
h=m-1 ! Tl

7

Lrg Bebxs sHauenifi k, orp 1 10 m.
Iloaromy, Ha ocHOBaHiK TOCABIHAXT PABEHCTRD, IPEABIAYILIA CTAHOBATCH

n N m-p %
V ()fb /()l &l V X}'l - iy YIH — 0‘
L 0z \Oz, ' Ad “og,
S k=m—+1
e g n,

A1 BebXT 3mauemiit b, ors 1 10 m. BB BHLY HepaBeHcTBa (8), cucreMa i
HOCABIHIXD TORALCTBE IPHUBOIUTH KD & CIBAYOIIIMSB HOBLIME TOXKIECTBAMD

- m-4-p
C).S"_ \'ﬁ r U‘
S -+ ) X ,;\. } \/u — 0.
0% ot (J,‘
i k=m- k

koropnia uMbors ybero gua Bebxn 3mauewiil mokasaredd h, oTh 1 10 7, H
JOKA3BIBAITS TAKHMDH 00PAs0MD CIPABELTHBOCTL HAIMIET0 IIPEII0KEHis.

4. Uraxs, urodnr mscabiyemas cmereMa ypasHeHifi (1) mwbaa phie-
Hif, JIA 9TOr0 JZOCTATOURO, UTOOBI YpaBHeHid (7) HMbIM 2 PABIMYHBIXT WH-
TerpaioBnh. IlosToMy ycaoBis, KOTOPBING Jad 9TOTO JAOMKKHA yI0BIETBOPATH
nocrbguaa cumerema (7), upejpcraBisiorsh BWberh ¢b ThMTL yeaosia mHTerpu-
pPyeMOCTH IAHHBIXD YpaBHeHIl (1).

Hpegno.uomnm,,’ yro Kospumientst mocarbIEIXD ypasHeHil X7, X

? TAKOBEL, UTO ¥t YpaBHEHiil (7) 00pasyloTh axofGiesckyio CHCTeMY, 00IaTaiollyn

p——1 DABINTHBIME pPhHureHiamm.

CoorBbreTByoOIIas cHcTeMa ypaBHeHifl BB MOIHLIXD Auddepenmiaiaxn
uMbers cabaywouii BHIH
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Vs
14—y Xt
g, = Nt

Ik LJ k h
h=1

k=m=-1, m—+2, . ..m+p,

Bt uacrmont cayuab, roraa Mpl HMBeMD 110 ¢ cucTeMOnl ypaBrHe-
miii (1) fAzodm, T. e. upn =1, Toria nocrbiHAA cHcTeMa YpaBHEHIH Bb
NOIHBIXD AH(Qeperniataxs o6pamaercd Bh cHCTeMY OOLIKHOBCHHBIXTG XH(-
depeHmiaIbERIXT YpaBHeHil, KoTopasg MOKETD OBITh HpejcTaBleHa Takxe Bh
cabayomens Buib, Eakd usoOpakacrd ee élrodu,

dx, #i5 dz,
& o At

d;t'l —

k=2, 3,.-.041 ) St G AP

OpH YeMTB BTOPOH 3HAUeRb Koadguiienrosh X' MBI OMyCKaeMb, LaRb H3-
JTUITHILL
Ilyers yBELIN
I A

NPEJCTABIAITT CHCTEMY p-——% DA3IMUHBIXG MHTETpaloBh ypasuenid (7).
Tawb Kakb OpOH3BOAbHAA (PYHKIIS HOCIBIHHXD HHTEIPAIOBD MPEICTABIICTD
Tarmke pbmenie cumcreMsl (7), T0, Ha OCHOBAHIM TEOPEMBbI, JOKA3aHHON BDH
IPeIBIAYIEND 70 3-eMb, cabiyomia Gopyayrst

Hr (fl’ fé""fp+yl)zoﬁ } (10)

V=1, B 50,
IIpeJcTaBIA0TS phlleHie TaHAMXD ypasHewif (1), upn vews I1, I1,,...11
0003HAYAIOTE ITPOM3BOILHBIL (DYHRIIN BXOIAIUXE BH HUXD apryMeHTOBD.
Jerxo pokasarh, 4TO ypaBHEHIdZ (10) IPEICTABIANTDL 00uwill UHMEIPATD
cmeremMsl (1), T. e. Bedgroe pburemie mocabiEuXT ypasHeHii

n

21‘ s ZIDG' (,7)1, ‘7;2’ St x}lb+p}7 ]

re=l,2 o J (11)

sakIuaerca BL (opmyaaxs (10), mpH yerosim, uTo Beh 3HAueHIA Iepe-
MBHEBIXD & U 2, VJOBIETBOPAIIIA 3aBHCHMOCTAMD (11), HaxoxATCA BHYTPH



.

obxacTi u3WbHEHIA IepeMBHHBIXG BEIMUHHD, 114 LOTOPOil AKODIEBCKAsA CH-
creMa (7) HHTErpupyema !).

Bp camont xbab, 114 Kamiaro spaueHia mokasareas h, Ml HMbeMD
PALD CIBAVIOUIMXD TOEIECTBD

s
l"—T-lj

o dip
_ /)r __ ‘7 X!; i gl X]u' =t O.,
A U,

k=m+-1 :

- nm-+p < "W 4
0 0 Y 4]
Ao 7 xr de L N xu SN
dx, il e 0z . i
y fr=n +1 =1 ]
Bty 20 pbn

Hojxcrapigd Bb HUXB 3HAUEHIA (YHROI 2., 2,,...2,, onperbagenpia
ypaBHEeHiaMH (11)-BIMH I HCEIOYAS M3b HOTIYUEHHLIXB TAKHMB 00pasOMD
TORIGCTRD 3HAUEHIZ »n BeInunatn X', cooTBBICTBYOILIA l0KA3aTEIAMD

r=1, 2,...n, HAXOIUMD HOBHIA TO&KICCTBA

7 i+ \

D.}('h f\ e Z XJ; ])‘I"?.- ]: —— (),| o
=mn-+1 (1‘)
Sl B,

r1b BBeleHb CABIYIOMIIA YCIOBHBIA 0003HAUYEGHIA

Y

4 of. V Jf, o,
BT 5 T L0 o,
r=1

31 mOJyIEHHBIXT PABEHCTRD (12) HCRIMUAeMD p Beamunt X%, coorsbr-
CIBYIOIUXD PasInuHnND 3sHAueHiaMs k=—m-41, m—+2,...m—p. Tars
Kakb vicao BehX'h ypaBHEHIi paBHO p——w, TO B peayabrarh HCKIOUeHIT
MBL II0JYUAEMT 7 HOBBIXB TORKIECTBD, He3aBUCANMXDH 0TH BeanunmHb X%, ko-
TOpPhSA MBI IpeIcTaBigeMT Bb cabiywoieMt Buib

*

G=p—+—1,p-t2 ...p+n

Beenennoe 3pbes Bulpaimenie
A

g

1y Cp. moe uzcabgosanie: Ods unmerpuposaniu ypasnentii.... Crp. 26,
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0003HAYAETs (YHEMIOHAIBHBIL OIpe1bInTeds, COCTABIACHHBIA N3L (YHRI

BB ot

S

OTHOCHTEIbHO II6 pC-M"EHHbIX'L BEIHNYNHD

Ly xm-“;—l e xm-{»—p’

opH Y€MD HGPGM'}SHHHH BEIMYHHBL &, Z5,...%8 pascMaTpuBalOTCA KAaRD

1
¢yarnin (11) BebXD nepeMBHHLIXD z,, z,,. . TAKB UTO MB EMbeMT

“Empo

DJC}I fl l).x‘m+] f] Teted ])J"m-‘rp fl E

AN
i ]‘p I)J:"1+l ]‘p et D.Z_M_HJ fp
| Dpiteclly s Loca e fai
ToixtecTBa
Ahs ==0)
E==1, 9. .. .m

II0KABBIBAI0TD, UTO Pa3cMaTPUBAEMBIL 3HAUEHIT (DYHRILN
P e

CBA3QHBL ME:K1Y c000f 01HOI 3aBHCHMOCTDHIO.

NaBad sHaury 6 Bch # sHawemiii oTp p—-1 10 p--n, MBH 3aAKI0-
YaeMb, Ha OCHOBAHIM MOCIBIHUXT TORIGCTEB, UTO, MOACTaBIAA phuieHie
(11) pamEeIXb ypaBHemHift (1) B (yHEIK

f/' ]‘;'y"'f;p’ ]‘;+]1"']‘p+"3

HOAYYAeMD UX'b 3HAUCHIH, ROTOPLIA OKASLIBAIOTCS CBASAHHLIMHE 7¢ DABIHYHLIMH
3aBUCHMOCTAMHE.

Orcoga u carblyeTsh HCROMOE 3aRIueHie, uTo ypasuenis (10) mnped-
CMABLAIOMS 00U wnmewpais oannoii cucmervt Jugdepenuiaivnuixrs ypas-
wentit (1).

[IpuBejeHHOe T0KA3ATeILCTBO IPEICTABIACTs 0600meHle H3BECTHEIND
I0Ka3aTeIbCTRDb, JAHHLIXG JIA CAyIaeBdb OLHOTO JHHEHHAro ypaBHeHid cb
YACTHHIMU TPOUSBOJIHEIME TEPBAr0 IOPsIIKa OLHON HeusBBeTHON (YHEIIM 1
LI AKOOIEBCKHXD CHCTCMD HOCIBIHHXT ypaBHeHid !).

1) Cp. moe mazcrbposanie: 06 wummerpuposaniu ypaswentii.... 7. 11, erp. 11 1 cabja.
u eratsio: Sur la théorie des équations lindaires aww dérivées partielles du premier ordre
dune seule fonction. (Nouwvelles Annales de Mathématiques, 3 série, t. XVIII).
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Cayo coforo pasymbercs, UTo pascMaTpHBAaeMOE T0KA3aTeIbCTBO OIpa-
HUYUBAeTCSA TOILKO YKAasaHHONl 001acTblo WHTETPHPYCMOCTH pPascMaTpHBae-
MuXT ypasHenifi. Heanm mocabguoino o0aacrth Mbl OrpaHHYHMD, HAIPEAMBDS,
VCAOBIAMH OJHOBHAYHOCTH KOD(PUIICHTORD X’,;, X § cymecTBOBaHig HXD
KOHEUHBIX'sS W HCHPEPLIBHBIXDL IEPBLIXL YACTHBHIXL HPOUSBOIHBIXD MO BXOIA-
UMD B HEXTD IepeMBHHBIMT BeImunHaMb, To phmenia ypaprewHifi (1), He
VAOBASTBOPAIONLIA HOCABIHUMD YCIOBIAMD, He MOTYTTL 3aRI0UAThCA BB YRa-
3aHHOMB 00meMs HHTerparb mscabiyeMbixs ypaBHEHIl, KOTOPLUL LHpHHAAIE-
RHTDH pascMaTpuBaeMoft ofractm uHTerpupoBaHif. B camomt pBab, ecin
mwbers mbero mocabpmiii cayuafi, To HbROTOpBle U3T PascMATPHBAEMBIXTD
()yHEIIOHAIPHHXE omperbanretein

4

hG

MOTYTT NPHHHMATH HeomupelbIeHHBIA WIH GeskoHeUHO O0JbHIif 3HAUYEHIid, N

Haure JI0KasarelhbCTBO HE NPUBOIUTDH 00xbe KT KeJIaeMOMY Pes3yaIbTary.
Bospyens, HanpuMbps, cIBAVOIIYO CHCTeMY YpaBHEHIl ¢b YacTHBIMH

NPONBBOTHEIME IBYXDh (YHEUI 2, W 2, 10 He3aBUCHMBLING IePeMBHHLIMD

1
z 0y
0z 0z a4
= [z, — : =\ é,— 2 / S s
0x 1 + Ve Z, ()1/ ( Z, ry)} 2y o
()22 ()2‘2 [ ( ‘\ ( : l{/’ o
z i ()y—x_r ‘z“'x?/) “F—*u ‘:l-—'.'L).

Bryrpu obiactd 0JHOSHAUHOCTH KOd(DQHI[IEHTORT JIAHHEIX'DL YPaBHEHII,
IXTD OOIIifl HHTErpa.xb, COLJIACHO ¢b H3I0mkeHHoll Teopiefi, uMbers c1biyo-
[ee 3HAueHie
1 2
~ 7y | bl £ 7
.;1 s I() b (e O] f(l”l(j ( Yl y __I_ sz) ,

B % e 200
Ba==nif 2 (O ade 2 (UL 3156, )

2

rib €, u O, 0003HAUATOTT 15 PA3IHUHBIXD IIPOU3BOJIBHBIXTD IOCTOAHHBIXD
BeanuuHyl. PascMarpuBaeMblsd YpaBHeHid uMboTE 0UeBUIHO Takke crbiyoiee
phutenie

2‘] — 'TI7 ‘?2 T i5e "[z/ 3

KOTOPOE OTHAKO, EKakb JTerko BHABTH, HE 3aRINUACTCI BL MPEABIIYIINXD
gopMyraxs H He MOEKeTH OWTh H3b HUXDH HOIYUCHO, Tawhb Rakb AL Olpe-
abagenmpixt nocabaEmys phuierient sHauenifi mepeMbBHHBIXT 2, 2,, %, ¥
KO3((DIIIEHTl JAHHLIXD YpaBHEHIN mepecTaords ObTh OIHO3HAUHLIMH.
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PasbickaHie npouaBoAHbIXb ypasHeHiit C. /lu, J0NyCKAKIWMXD NOAHbIE
uaterpansl G. /I pgaHHaro wnacca.

1. Uexona usb pascMorTpbaig cBOfCTBL IMOIHBIXD HHTETPAJIBHBIXD CO-
opamift C. Ju, mst nwbin yxe cayuaii ormbTmrrTe. Bo Bropoil riasb malmero
uscabropanig, HbBCKOIBKO OOMUXT YCIOBLE, KOTOPBIMT J10JEHBI YIOBIETBO-
pATh NpoHBBOIHGIA ypasHeHmid C. Jum mgrg Toro, dYTOOBI CYMIECTBOBAIM I
HHX'D PA3CMATPHBAEMbIe HHTETPAJBI JAHHArTo onpepbiermaro kiacca. Hammm
JaJpEbBiiiisg BRUMCICHIA OYAYyTH OCHOBHIBATHCS HA JT0RABAHHOMT BHIIE, BH
1 %4-0MT BTOpOIl TaaBH, cBofictsh pascMaTpHBAaCMBIXD HHTEIPAIBHLIXD CO-
Opamiii, TpejJcTaBIATh WHTETPAIBl BH HHBOIONIML RAHOHHYCCKON cHCTEMDI,
ROTOPBIE CBABAHBL Me#ELY C000l YRas3aHHBIMI BEHIIE 3aBHCHMOCTAMH.

Haumemt e¢b uzcabpopamig mpocrbiimaro cayuad, IpeicTaBlgeMaro
OIENMT ITPOU3BOTHBING YpaBHEHIeMT, He BaRTOUAIIHMB lepeMBHHOI 2,

1)i+H (C(;la xzﬂ" -27”; pgﬂ /-);p' # -[)n):o- (1)

Rarp ObLI0 J0KA3aHO, BH n92-MT BTOpofi rxamsl, moissiit uuTerparsn C. Ju
N0CABIHATO YPABHEHIA owpeabrgercs UpH MOMONIE KEBagparypel, mocab rtoro
Rakh HaBbeTHEL #—1 ypaBHeHift Hamero WHTErpaibHATo coOpaHis, Hesa-
BHCAMNXE 0TH lepeMbuuoil 2. IloaroMy. BosBpamasch Kb NEpPBHIMD 72— 1
ypaBHeHigMD (26) BTOpoil IIaBel, JIerk0 BHIBTH, COBEPIIEHHD AHAIOTHYHO
pascMoTpbHHOMY o00IeMy ciayuamo, ROTAa MCEXO0IHOe HpPOHSBOJHOC YpaBHEHIe
3aRJII0UAETH IepeMbHHYI0 2, 4TO (PyHRLIA

Ty Eii

n—1
JOJREHBL YIOBICTBOPATH C-.TE,F],YIOIU,HM'L (¢ BABHCHMOCTAMD
F = (pi+1 AN e B R 'sz—rﬁl)’ ]

n—aq+s ¥ l (2)
=00 g T,

JIA TOTO, YTOOK VIOMAHYTHIA ypasHeHist (26) ompeibidinm IOIHLIH HHTe-
rpaxp C. Ju g-aro Kiacca JIaHHATO ypaBHEeHIT (1).

F——
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Jra BRLACHEHIA CYLUIHOCTI 1216 bBIIAX D REIUHCIeHiit, 3aiiMeMcd Ipekie
Bcero MpOCTBANEMD CIydyaeMD CYHIeCTBOBAHIA MOIHBIXD HHTETPAIOBDH C. Ju
n—1 KAacca, KOTOPEHl OBLTL M3CABIOBAHD BHLIE, B 105-0MD BTOpOH T.da-
BB, HCXO01A 3D OCHOBHBIXDL MOHATI 0 [IPOHCXOIEHIN TTPOH3BOIHHIXD YpaB-
wemiit C .

Eeau tangoe ypapHerie (1) mwherTs MOJHBLL HHTETPATD C. Ix n—1-aro
gracea, To ouesmiHo, uto Beh (ymeminm F 3aBHCATE TOIBRO OTD epenba-

HBIXD &, %y,.-.&,, 1 PABEHCTBA (2) IOTKHHL BHIPAARATHCA CIBIYIOMUND
00pasoMD

“Fs: (I)s (\"El" 'T’AQ’ Joeinie xn)’

e Bl

Tagh Rakh MoCTHIHIA (YHEMIN HE 3aRIOIANTL KAHOHIUCCKHXD nepeMbH-
HLIX'6 BTOPOTO Eaacca, To BCh Gyngiin P, HAXOMATCA B paporomin. Ha-
KOHEID, COOTBBTCTBYONEE PABCMaTPUBALMOMY ypasHeHio (1) anHefiHoe ypas-
Hemie ©B UACTHBIMH IIPOHSBOLHBIMH, KOTOPOMY YIOBICTBOPAIOTDH pyHRIIT
& . CTaHOBHTC
= 3 3

(- = (P):gJ« if_{@:(, (3)
e : ond : ‘C)ps /:);cg e .

MegoMble WHTETpainl M0CABIHATO ypAaBHEHID

B e W (4)
He I0LKHBL BaBHCBTH OTH IEPeMBHHEIXD po. Pos. - P, Hoarony uHNBIOTH
MbeTo TORAECTBA
o’ P

e
0x r.)pk
nug Bebxb 3HAUEHId yRasareael s I k,ors 1 10 n. CrbroBareabHo, OPoHs-
BOJHBIA, B3ATOLA TI0 HePeMBHEBINE p, OTDH HPEILIIYIIAXD ypaBHeHili (3), 101
KHLL TAKAE YVHHUTORATHCA TO&KIECTBEHHO.
MEL mOAy4aeMD TakmMb 00pasoND crbiyomis HOBHA YPaBHEHIA, KO-
TOPHIMD JOLKHLL YIOBACTBOPATH HCROMBLT pyarmin (4),

1

>*H 0P :
B A
Z op, 0p, bz, 7

=2

=2, 0 v

Takb KakDb uiMcio BebXD PasIMUELING TPeOyeMbIXD HHTETPAIOBD YpaBHEHIA
(3) paBHO #-—1, TO HOIyYEHHDLA mocabanisgs n—1 ypaBHEHIl J0.KHbL YHI-
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YTOEATHCA TORIECTBOHHO, Kamioe BL orybismocTn, T. e. nwborh wheTo
cabayonig paBeHCTBA
0*H
e (5)
()ps op,
nia Bebxt sHavemifi s @ k, 01 2 1o n. IETETPHDPYA OTH nocabaHisg paBeH-
CTBA, MBL HOAYUAEMD CIBAYIONIIS 3aBHCUMOCTH

rib Bed X, mpejcTaBIgorh  IPOHSBOJADHDBLA (QYHEIIK — IepeMBHABIXTD
x,, Lyy...2,. AuTErpHPYd BHOBD NOIYYCHHBIA PABEHCTBA €IIE OXHHD PAID.
oAyuAeMD HCKOMOe sHaueHie QymEmin H

H=) Xp_ ., +X,

=1

mpi geMtd X 0003HAUAETH HOBYIO HPOHSBOABHYH (YHEILO. Tagums 00pa-
30MT, MB LIOAVUAEMD NPEEKHI pesyIbrars: wmoov Jannoe ypasuenie (1)
donyexao noawnoe pwutenie C. Ju n—7T-aw0 KExacca, OHO O0AIHCHO  NPUBO=
QUMBCA KD ./TH'HE‘ZTHO./T(;Z/ yp((O’HC)H'Z.?() OMHOCUMELLHO TEPCMILHHBIXD pl’ })2. o s pn
COYIONIAL0 6UN

Pl*]—leg—i—X_zpB-J‘— e jLXn—)pn—!—X:Oa

; % = @ i
w0 xoagppuyienmwe X, X,,... X |, X ABAAOMCA PYHKUYLAMU NCPEMILH-

WDIED Loy Lgs o< By

To ®e camoe mpejromenie myubers MBeTo # A IPOUBBOIHBIXT yDaB-
pemifi C. JIu, 3akmoUA0IIXD lepewbanyo Beamunny 2. Bb srows mocabi-
HeMT clyuab ogHAaKo BeB HCKOMBIS (YHRIIM, THCIO KOTOPHIXT TEHeph CTa-

HOBUTCA pPaBHLIMbB 7.
Fo (6)

BABICATD Takke orp nepewbumoii z m omperbagiorcea cabayonML ypas-
Hemiems (cm. n04. raapa II)

= (.

| 4‘1954"_}[

Ld op oz
=t

0P  OHIP ( S 0H ))fp
E

Oxl : 8220[)8 gz,

s

Taxs kak® QyEENin P, He J01HHL 3aBuchrd OTH RAHOHHYECKHXTD MEpe-
WHERLIXD BIOPOrO Kaacca, T0 HCKOMble METErpatn (6) nocTbHATO ypaBHe-
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HiT YI0BIETBOPAIOTH TakKe YPABHEHIAMD, ROTOPBLA HOIYTAITCA anpepen-
poBanieMs HocABIHATO 1O BCBMD MePeMBHHBIND J1o, Pys .- P, Hoxyuae-
MBI TAKHMSG 00pasoMb yPaBHEHid, HocaB IpuBeleHid, IPHHIMADTS cabayio-
il BUIB

i *H 0d ~ H 0P

2

et e — = O
dp, Op, oz, 3 L op, Op,~* 0z :

fiyee

k=l 8 s

OTcrfa, IpH TOMOITH PABCY&IEHil aHAJOTHUHBIXD IHPEbIIYIAMD, T0-
ayuaporcda Th ke ypasHenidg (5). IloaToMy MBI IPUXOJMMD Kb HPCRHEMY 3a-
RI0UCHID, TT0 npoussodnce ypasnewie C. Ju 6s npocmpancmern w1
usmnpenit, donycraouee noanme wwmepaave C. Ju n— I-a10 raacea, Doanc-
HO OBUNG AUHCUHWMMS  ONHOCUMEAbHO KAHOHUUCCKRUTD NEPEMILHHDITS E1MOPOL0
kaacea, npu wems KkoafPunienmun 9mor0 YPABHEHIE FAGUCANMD 0Md KRAHOHU™

~

YECKULD® NEPCMIVHHBLL S NEPsAIn KiACCa U ’)‘ZBPGM’VbHHOﬁ “

9. Hamy ramembitmis macabjiopania HausesMdb ¢b pascMorpbuid HhEO-
TOPEIXD MPOCTHIANIMXD WacTHHXD caydaesb. IIycrb umbens TpOM3BOIHOE
ypasrenie C. Ju BB mpocrpamcTsb ueTHpext uswhpeHill, HE3ABHCALILE 0T

nepexbanof 2,
2)1+II (x]} .5(/'._)_-4 x31 2)21 2]3)20' (7)

Taks Kakh JAHHOE ypaBHeHie npeicraBieno BL Buib, pasphireRkoMD OTHO-
cnreapHo mepeMbEHOf p,, T. €. BaRIOUAETH RAHOHHUCCKIST 11epeMBHHBIA
BTOPOTO K1aCCa, TO, CONIACHO ¢b HMPEIBLIYILHMD (CM. n%5, riasa II), pas-
cMaTpuBaeyoe ypasHenie (7) He uwbers mommaro murerpara C. Ju TpeThATo
kracca. Yoo mwbrs moamsie mererpaist C. JJm BTOpOro Kiacca, pasciMa-
TPUBAEMOE YpaBHEeHie, Ha OCHOBaHIH TOIDKO UTO JORABAHHATO npeLIoReHid,
NOJKHO OBITH THHEHHBHIMD OTHOCHTEIBHO HCPeMBHENIXD BEIMUMED Py, Py, Py-

OcTaercsd, HAKOHeID, M3cabloBarh TPeTiil BO3MOMKHBIL CIyuall, KOTAA
cymeersyers moxmpdi marerpars C. Jr mepsaro Kiacca JAHHAaro ypas-
Henia (7).

CocTaBagems cooTbTeTByOIee oMy InHefiHOC ypaBHEHie

(p,+—H, F)=0.

o6l CYMECTBOBAXb HCKOMBII HHTErpaXlh ypabHeHid (7), mocabinee auHel-
H0¢ ypapHeHie I0LKHO HMBTH 1BAa HHTErpaia F, u I, Takuxs, 9r00bl C0-
BOKYIIHOCTH ypaBHeHI (7)-0T0 U ABYX'D CIBIYIOIIX'D

Fy (2, 25, T35 Pyo 2)3):01’

B, G gy B Py Pl
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ompexbrdra IOJHBIL HHTETPALD C. Ju mepsaro Kiacca JaBHATO HPOHSBOL-
waro ypasEesia (7). b C, 1 C,—1Bb TPOH3BOILHBIL mocToAHHbIT. L
5T0r0 1OMKHEL CYNECTBOBATH CABIyIONIA PaBeHCTBA

(p,—H, F})=0, (8)

u xpowb Toro dymemiz £, 10TKHA GuTh CcB3EA oL (yHRmied F' 3aBH-
CHMOCTHIO )
F,= @ (z,, %, % B

O6a ypasuenig (9) upeodpasoBbBACHD cabryommys 00pasows. IIpet-
oTaras
ot

0 = 07
Up2 =

npuEmMAeNs £ 33 HOBYIO nepeMbrEy0 BWBCTO P Taxs Kakb, Bb CHIY
pepiyiedl 3aBUCHMOCTH Meikly F, u I',, QyHEI I', Bhpakaercd Bb
HOBLIXD TepeMbHHBIXD TOMBKO Yepesh BEIMUHHEL Xy, Ly, w, B F,, 70 §0p-
MYABL TPe00PasoBaHi ypagHeHii (9) &b HOBBIMD epeNBHEBIME CTAHOBATCH

0oF, 0P 0PoF,

Bz ox, ' OF ox,’
i ¢ 1 L

oF, o oF,

W, OF,

S== B

1loaToMy MpPeoOPa30BARHDIA ypasHeHia (9), BH CHIY ypaBHeHid (8), TpUHH-
MAIOTDH CcIBIyouiin BULB

b o 0D

— X —U
ox, 5 S()x‘\, :

s§=2

L0 Tl
[ 2 Yﬂ S n )
; *d, :

g=2

(10)

npu wewh kosdpumientst X, ¥, UPLICTABIAOTE (ymruin  mepeMBHHBIXD
L O B 01yua0Te COOTRBTCTBEHHO 13D BHIPAKEHIT
IIPON3BOAHBIXD
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0H OF,

sanbHofi BL HUXD SHAUeHid mpekHeil mepeMBHHOA p, Uepesd HOBYO LEpe-
MbuEy0 £,

Tagb FaKb HCKOMOE BHaUeHie (yHLNim & HEe BABUCHTTL OTh TepeMbH-
HOft pg, TO OUEBHIANO (YHRIIA ¢ LOMKHA YI0BICTBOPATD TaAKe cabAYIOIIND
YPABHEHIAMT, KOTOPHLA TOJIYUAIOTCA U3hL YPaBHEHI (10) zadpepeHIpoBa-
HieMwh UXB 110 IepeMBHHOI P,

3

0X, 0@
ol
02)3 ()‘rs

S

.S'L:J"Z ()p3 0';6.5-
Bw Bugy Toro, uro cmcrTeMa (10) ZOIYyCRAeTh BCET0 OJWHD TOIbKO IHTE-
rpark, OTINYHEE oTh £, T0 mocabjnis 1Ba ypaBHEHId JOLKHLL IIPeiCcTaB-
anTh crbaersis ypapmemiii (10). Iloarony mwbiors whero cabiyoniia pa-
BEHCTBA

AR el D il 1
op,  Op, 0Py 0P (11)
G RS A |

2 2

IHocrbimee usb 5THXH IBYXD PaBEHCTBE (11) Taert crbayomee ypasHeHie

() ey
R lf/ -~ =0,
op, I,
. : 3 17‘)
HETErPHPOBAHie KOTOPAro I0KashBaeTh, YTO OTHOIIEHIE —17‘ IpejicTaBIgerh
3
LIPON3BOIBHYI0 (PYHKILI0 IEPeMBHHLIXD BEIHUHHD 7, Xy, &y I I, Hesasu-

cAumyo oTh uepesmbEHOf p,. Tarmrs 00pasoMb MOIYyTALTCA 3aBUCHMOCTH
Y= (it s Eos B Bk (1)

r1b ¢ 0003HAUaETh UPOHSBOJLHYID (HYHRII BXOJAMHXD BH HEe apryMeH-
7oBb. 1l09TOMY, HA OCHOBaHiH TMOCABIHATO PaBeHCTBA (12), IepBoe ypaBHe-
pie (11) mpuBojuTcA KB cabrywomemy Buay

AELY IR
Y.| — —¢— {=0.

3 =

N

op, ap, .
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Fean 1peio0&nTh, TT0 UePBHl MHOKHTEIb HOCIBIHATO PABCHCTBA 00pa-
maerca BL HYIb, TOTJAA, Bb CIIY ypasHeHid (12), molyuaems
V.= T ik
Iocarhiais paseHCTBa UPUBOIATH Kb BAKIOUSHIH, 4T0 (QYHELIL ¥, BEYTDH
panreit odaacTd uswhHeHif mepeMBHHEIXT, He BaBHCHTD OTD IePeMBHHBIXT
oF

LZ0
>

Or6pachiBasg I0ATOMY ¢BIAHHOE IPeLnoIoKeHie, IPHPABHUBACMD HY.IIO0
BTOPOH MHOEHTEIb PA3CMATPHBAEMAT0 PABEHCTBA 1 TMOIYIACHD crbrywonee
ypaBHeHie

p, W Py, UTO UPOTHBHO BBEICHHOMY BHIIIC VCIOBITO

0 X 0 Y
el

=10,

0 Py d B,

ROTOpOE HPUBOTHTCA KH BHIY

——(l — X ) =)
op,

Unrerpupys nocrbinee ypapHCHie, 3aRIOUACHD, YTO BHIPAKEHIe Bb CEOO-
KAXh [IPEJCTABIACTH NPON3BOIBHYI0 (PYHEILIO nepeMbHHBIXD %, X,, &, 1
F

X,—o X, =p (2, %, % v, {13)

IpI YeMD ¢ 0003HAUACTD LPOH3BOABEYH (YHRILO BXOIAILIXE Bh HEE dp-
TYMEHTOBD.
Bt cmwry mepasescrsa ¥, 0, paspbiras ypaBHCHIA (10) OTHOCHT®Ib-
od  Jd
HO [POU3BOJIHBIXD e g B MpHEMNMAd BO BHIMaHie pasemcrsa (12)—
ol X
3
(13), npmeoAuMs ypapHemia (10) kb crbiyomey BILLY

od i od
’}J}; + ?/) (Ll’ x)a Jf,;, Il)()']/) 3
14
ob L 0D g (1)
= (] H -
or, | P Az By By UL)

0

Takb Kanb TOCTBAHAS CcHcTeMa YPaBHeHidl J0LKHA OBITh HOPMAJBHOT, TO
oTclfa cabryerTn, uro (yHENIN » H @ YIOBICTBOPAITD YCIOBIIO
dp ,  Op 0w dep

e Ly : =
O, B gr, ();153—}_ / oz, (15)
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Bosspamasck Bb ypaBHEHIAXDH (12) u (13) Kb IPERHUND nepembu-
HBIMD, T. €. copepmias o0parmylo savbuy nepembumoii F'| 1epesb p,, MbI
JOLKEBL PAscMATpEBATh BB IMOCABIHIXG YPABHEHIAXD BEXHUHHY [\ Kawb
(ymEmio TepeMBHHBIXD &, 2y, &3, Py, P45 N0ICTABIAL, HAKOHEND, 3HAUE-
Hig BRipamenii X, ¥, MBI HOIyYa€MD CHCTEMY CIBIYIONUXD ABYXD ypPaB-
Henifi,. onperbasonuxs QyEruin H o I,

oH oH :
O,Eﬁq\ (.1‘13 xzv 2113-, Fl) -(T)g:w (Il’ xz’ “273? 11])’
(j.l‘_Dl S ()Fl )
Tpl’—gp (xlﬁ -125 133 ‘B])W);%_V('

Hocabamia ypasuenid DPEHAIISHKATD Kb AR00IEBCKOMY BHAY, NPEICTABILIO-
MeMy dacTHHl cayuaii andepeHUialbHBIXD YPABHEHIl, TEOPLL KOTOPBIXD
N3I0%eHa BH Tperheil Taaph macToAmAaro HacabroBaHid. CoorbrerByomad
cHCTeMa OOLIKHOBEHHLIND Tu(epeHIiaIbHbX'h YPaBHEHIN, Kb HHTErpHpOBa-
Hi0 KOTOPOT NPUBOZATCA HPEIBLIYIIIA YPaBHEHIA, CTAHOBHTCA

dp, dH dF,

e v 0

dp, =
CrcreMa Tpexh pPasIHUHBIXh HHTErPAJOBL IOCIBIHMXT ypaBHeHill BHpa-
wkaercd cIbiyoIUMDL 00pasoMD

}w :CY

I 11

H—yp,=0C,.
p:ﬁ % qﬁ);’ = CS

5
IosToMy HekOMBI 3HAuenin ¢ynkuii H m K ouperbigiorcs ypaBHeHIAMHI

b €, G, n C, 0003HaUQI0OTh TPH MPOH3BOIBHELT TOCTOAHHBLA BCAMUHHEL

He==gpp, Il ;. 80 Py =50
Fy=1 (z, z,, &3, Pyt ¥0,), (16)
il I u I 0003HAUal0Th IPONSBOIBHBIA (YHKNIM BXOIAUNXD BL HHXT
nepeMBHHLIXD BOANUMHDG, IPU TeME BeIpakeHie A 3aBHCHTL OTh 3HAUSHIA
(pymkuin L7, uepesn MOCPEICTBO (PYHKIIH » I ¢.

Kpoxk roro o6b ¢ynruin H u F, yI0BICTBOPAIOTH YPaBHEHID (8).
Tlocabimee MBI MOEMD pAsCMaTpHBATL KaKb YpaBHeHie, ciaykaliee Al
omperbaeris mpoussoapmOil Qymiuin I, .

Hrak®b, MBI NPAXOIUMD Kb CIBIYOIIEMY BBHIBOLY:
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[poussodnoe ypaswerie (7), 0aa KOMOPAIO CYULLCHEYEND NOAHBIEL W=
mewpass C. Jdu nepsaro Kaaced, UMIBEM? camdyiowiti 610y

p,+wp, I (2, @y 2y P, ep,) =0,

npu dews PyrEnin ¥, P CeASaANb ypasweniewy (15), a @ywrkuid F onpe-
dmasemes ypaseniznu (8)-vus w ( 16)-wuns. Hexomit MoAHbIL  URMETPALD
onpednasenca Pynriici F, w uwmerpaaons cucment (14).
BospMent crbiyomifi npuywbps. IIpermoroHnmrs, 1To (YHELIL » U @
He zaBHcATH oTb QyErmin F, u mwborn cabayiomis sHaueHid, YIOBIETBO-
paomisg yeaosin (15)-omy,
g=0, p=1,

Fean gats ¢ymemin IT sHaveHie x, (py—Py)% T0 COOTBBICTBYIOLIES
POU3BOJHOE YpaBHEHie (. Ju cTaHOBUTCH

Py T %y (P, +P3)2: . (17)

CooTBBICTBYOLEe PABEHCTBO (8) 12eTh, 1Id ompexbrenia Qynruin I, npei-
craprgomeil sEavenie (yEEmim F . cabiyoniee ypapHeHie

oIl ol oIl oll
= =P e Gt — M, — — 0
- e e T i ’

rib repembHHAA BeIHUHHD ¥ nMbers sHaueHie

= = By
TlosTomy o00miift BULD (yHEIiM F'| BHIPAKAETC cabryomeil (opyyxoit

i ’
Fo=II [2,— > % (Pt Ps)% & %]
1 i 1 2)2 +P3 2 2 A 3 3 )
npu uemt II, 1peicTaBiierDd [pON3BOIBHYK  (YHEIID 'BXOJAINNXD BDL HEe
aprymeHTosb. HakoHEID, ypasHenia (14) onpeabagoTs cabYDIHND ofpa-
owb pyEruin @
gp:ﬂg (.Z'3———.’):,‘2, 1471):

rib II,—Takme 1MPOUSBOILHAL (VHELIS BXOIAINXD BhL HEO APrYMEHTOBD.

TIpupoBHARE JBYMD DA3THUHBIMD IPOMZBOILHBIND TOCTOAHHBIND BEIH~
qumaws GyERLin £, # @, ML IMOIYUACMD, coBwbeTHO B JAHHBIMG YpaB-
Heniems (17), CHCTEMY, onpexbIsoIIyH HCROMBLI mornpiit murerpain C. Jn.
OnEago A1 9TOTO JOCTATOYHO OrPARMIHTHCA pazcyoTpBHIENT EARMXB-1H00
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ABYXD PasIIUHBIXD YACTHLIXDL 3HAUEHIN MPOHSBOILHBIXD (DyHEIiL [T, n I7,.
Taws, wanpmwbps, mocabimia asa ypasmenis saybuuws crbiviolmmsn IBy-
MA PABEHCTBAMI

e -:(‘2 —= Oz <)

rab O, i O, 13 pasamuHblL NPOR3BOIBHBLT 10CTOSHEBL BemunHel. Llocahimis

ABA YDABHEHIA, COBMBCTHO b 1aHHMMD (17)-BIND, MPHBOAATCA KH BUILY
zy =2z, + C,,

€, ¥
e e e e
(z,— ) A e
Iloarony mocabiree uerseproe ypasHeHie HCKOMAT0 WHTCTPAIbHATO COOpAHif
omperbasgercs MHTCCPHPOBAHIENT ToUHATO JAu(dQepeniiaia
%, 0z, ) dz,

dz = — - = e -
=S a0

ROTOPOC IPHBOTHTH Kb HCKOMOMY YpaBHEHi

I
_I_.
Q

ryb G, 000sHaYaeTh HOBYI LPOMBBOJIBHYIO MOCTOSHAYVIO Beimdmpy. Tarimrs
00DPA30MT, COBOKYMHOCTH NOCIBIHATO ypAaBHEHIA, COBMBCTHO ¢B TpeMs Ipe-
ABLTYIIAMH, MPEJCTaBIAETTL HeKOMOe I0IHOe HHTerparsHoe codpamie C. Ju
IIEPBAro0 RIacca JaHHALO IIPOM3BOANATO ypasHenis (17).

3. Ilycrs mubews npomssoamoe ypasmemie C. Ju b mpocrparcTeh
At m3vbpeniit

[)1<+H (;(;l, Loy Tgralid Pos Py 114):(). (18)

Tarp rarn mocrbimee ypasHeHie 3aKI0YACTH KRAHOHHUCCKT mepembu-
HbLA BTOPOLO KIacca, T0, cibloBarelbHo, He JAOHYCKACTD IT0JHATO HHTErpada
C. Ju uersepraro EIracca.

Jdasg toro, aroOsr mMBTH IOJIHDIE MHTETPAIL TPETHALO KIACCA, pas-
CMaTpUBaeMOe ypasHeHie (18), Kakb XOpouro usBBeTHO, A0LEHO OLITH IH-
HEIHBIMD OTHOCHTCALHO KaHOHHUECKHXD TMepeMBHHLIXD BTOPOrO Liacca.

Taruyws 06pasows ocraerca H3cabA0BATh TOALKO IBA CIyuasd, KOTLA
JIA JaHHATO ypaBHemis (18) cymiecrsyoTd uoaupie uprerpaist C. i BTO-

PoOro 1 mepBaro LJIacCOBbD.
10
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TlcrOMBIfl HETErpalh BTOpOT0 RIacca ompebigerca OQUEBMIHO TPEMI
(pYHEIAMU
F,, Iy, Fs,

YA0BIETBOPAIOLIENI crbIyoNIMD YCIOBLAMD

(2)]+H? I‘j):O,

(1Y)

mpH YeMb (YHEILM F, n F, HaxoJircd Bb MHBOLIOIIN 1 CBASAHEL CIBAYIO-
miMn  00pasoMd Cb F,

Fiy =9 ()5 %30 Fy0 By T

e

Msp mocabranxs 3HaueHii pyHRIii @ u ¢, CTAHOBHTCA QUEBIIHLIMD, 4T0
yeIoBie WHBOMIOILT 000UX'D gyrEmiil F, I I, yroB1eTBOPSETCA TORIECTBCHHO.
1lycrb mMbeMT HepaBeHCTBO

O_Fj =0 (20)
(’)pgZ =
TIpuanMasd B TaR0MD cayuah F'| 33 HOBYIO nepeMBHHYI0 BCIMTHHY BMBCTO Py
BLIBOLAMT H3L PABEHCTBA (19) cabayomyio CcaCTeMy TUECHEBXD YpaBHeHil
¢'b UACTHLIME TPOMBBOJHLIMU o1HOfl Heu3BBCTHON QyHRILT &, s OLpeNs-
weig 00buxt QyEENE €, U D,

aqu_iXa@ v \
Tx'z S, |

(21)

KoapuuieHTst nocrbyanxs ypasuenii X, ¥ mrbors crbiyomia sHaueHid

» oH ) i oF,
oL s — dz;‘\ ? - — ‘0—}7‘? )




i ] v

P YeNB CKOOKAMH 0003HAUALTCA PEBYIBTATD yhasammoil sawbusl mepenb-
HOHl p, Yepess K.

Hcrouste unrerpasst @, u P, cucreMsl (21) He J0I&HH 3aBHCETH
OTH UEPeMBHHBIXD p, U p,. Il09TOMY IONKHBL CyImECTROBATh cIbiyomia
PaBCHCTBA, KOTOPBIA LOXYUAlTCS AufpepeHnupoBaHierMs YpaBHeHid (21) 1o
nepeMbHHBIME p, T p,,

50X, 0D oY, 0P
§ 2R Ly o
()pk ()J:S ' ()29

s=2 B2

k=8, 4.

Jergo Buxbrh, uro mocrbimia paBeHCTBa HE MOIYTH IPEACTABAATL HOBHIXT
YPABHEHIH, ROTODBIA CIYERHIAN-ObI, COBMBCTHO ¢b cHeTeMoii (21), aud ompe-
Abrenis uckoMbIXD (yEEIiA. ITosToMy TOIBKO-UTO TMOIYIEHHHS UCTEIPE pa-
BCHCTBA JIOMKHBL MPERCTABIATH cabacrsis ypaswemift (21), u, cabrosareisbro,
JomkHBL nMbTe MBero paBemcra

0X, 09X, ©X

r)pk dpk ()pk
AR S e

3

22
OoF, " OF "o (22)
f)pk~ c?pkﬁ ap,
e —_—
¥, A
E=35.4,
Pagencrsa mocabgmeil ctpokn 1anTdb cabayomia ypasaenis
dJ 5 I dJ 3 ¥,
Qs =
ap, JY_ dp, 2 4 i i
k=35, 4.
Murerpupys cucremy mocrbIiEEXD UeTBPeXDh ypaBHEHIl, HAXOTIME
Vo=, (), 25 @y, 2, 1)) T, "
(23)

/Y_ : J
14——q22 (.’;UI., Loy Lgs Ly I])

b o, u %, 0003HAUAKTH [POH3BOABHGIA (YHELIM BXOIANINXD BB HIOXD
UepeMbHENXD BEIMUHHD.

[punuMasg BO BHHMAHIE, UTO, BHYTPH PASCMATPUBAEMOH 00IACTH H3-
MBHEHIS HAUHXD HepeMbHEbIXD, CymECTBYeTh HepaBeHCTBO FY,~ 0, Ioxy-




g =

yaeMDb M3b MepBofl ¢cTpokH paBeHCTRL (22), Ha ocHOBaHIN (23), crbayomtia
YPaBHCHIA

@X3 0X, K ()Y :
'_%,‘:0,,um% =10,
ap, ap, p, ap,
k=2, 4,
HIH
d :
— (X, — X )=
v, (A9 4
P x X
— (A, — S ==
ap, LA e S .

Wurerpupopanie mocabHOXT ypaBHEHill UPHBOINTE Kb CIBIVOIIND 3aBH-
CUMOCTAM
b d A Ly v v
X,—o X, = (2, 2, 4, 2, F)), ,
[L.72 (24)
‘X;_q)g Xg e 7/)2 (.xlv xgv -'(;37 x_p lr' 1):

IpH UeND ¥, H 3, HPEICTABIAIOT: IPOHSBOAbHBLA (PYHEUIH BXOIANMXD B
HIXD IePeMBHHBIXT BEJAUUMHD.

Ha ocHOBaHIA MOIYICHHLIXD DcLBBHLlB'b (23) m (24), cucrema ypas-
Hemifi (21) npHBOAUTCS KDL CIBIYOIEMY BULY

ob | 0P o

N 5 Lokt i TN |

()g;I ¥ (‘).7/;':3 T ()71; s I

3 s (25)
Jdd od dff)#o

()J, 'Dl 57502 0;04_ &,

Tars RakD HAMMCAHHLIE YPABHEHId IOJKHBL IPEJCTABIATH HOPMAJIbBHYIO Cl-
CTeMy, TO MBI lloAyuaewb cabiyoniig ypapmenis, j1iag onpegbiemis QyRIT
Dy Yoo P1s Pos

a9, n 9, 09, ()gb] Jp, i dip,
i, g Lan, Ve, o o Loz, | 720w,
; (26)
0¢,! 09, . g, dw, . 0y, 0w,
9o, " Vroe, T PaGm, T 0n,  Th e, R 0z,

Fcan BossparnThed Kb HMepBOHAUAIbHON cmeremh nepeMbHHBIXD, T. €.
sanbunTh nepenbEHy0 7, ed sHaueHieMT BbL HpemHedl nepemBrHOl p,, 10
ypasHeHia (23) 1 (24) jawnrh CIBIVONIYI CHCTEMY, CIYRAIYI XIS OIpe-
Abremis ymrwiit H n F,
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oH . oH OF, oF,
TR U e e
oM AH OF, %
T

HoxyueHBSA ypaBHeHis IpelcTaBIsOTh CHCTeMY, NPHHAJICKANYO Kb THITY
PAsCMOTPBHHIIXD HAME BT npensigyieii rrash. Coorsbrersynnia une ypas-
HEHiA BD IOIHBIXT Ju(epermiaraxs uwbors crbayomiit B

dp, == —g, dp,—p,dp,,
dH = dp, 4o, dp,,
ali; =4,
O0miit naTerpars mocabimefi creTem: IPEJICTABIACTCS PABEHCTBAMI
I, =C,
s p <y gl

D, D, ——q,p, = C

Po T P P10, = 31

rib O, C,, C, 0003HAUAKTT TPH pasTHTHb IIPOUBBOJIBHBIA TTOCTOSHHBLA
BeXIUNHEL [losToMy, BHYTpH pascMarpuBaemoii oGiacTu mswhEemnis nepeMba-
HBXD, (ymeuin H w F| onperbasiores cabayomum YpaBHeHiAMMI

sz] 2)3+7P22)4']T‘II (,fxlﬂ Loy Tgy Ty, PQT[(IHP;gT[(pQZH)

e (R G N T B0, \ (27

rab I w I, 0603HAYATOTL IPOHSBOABHBIA (pyHEIIR BXOJAAMEXT BL HOXD
APTYMEHTORb, :

Xxg roro, urodnr BomosanTs Beb Tpedosamia mamei BaJAUM, (DYHRI[IS I
IT, 101%KHEa YIOBIECTBOPATD HEepBOMY ypaBHeHID (19), a GyHENIHL ¢ i3 Doy |
Y., ¥, cucreMb ypasHewiit (26).

TlosroMy MBI npEXOANMT ED crbayoneny sakrouenio:

Lpoussoduoe ypasuenie (18). daa KOMOPALO  CYULECTNBYCMB 10NN
unmerpaas C. Ju emoporo waacea, npedemasasemea ¢ CAAY0UEMs GUh

Py "l'“il)] 7)3_1"%[)22)4—:'1] (lew Ty, Las Tgs ])3+¢12);;+(])27)4):07
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100 LI—npoussoabhad GynEwin, & 0CMAILHLIA Gynguin Py, W Pir Po U
F| onpedwamomes yrazaunnao oviie 00pasoss, npi moMou nepearo Ypas-
nenin (19) w ypasweniii (26)—(27).  Hexomwil NOANBTE UHMEIPAAs 0NPediv-
asemen pymwniein B w Osyms pasiuumstin URMEPALAMY,  CUCIENDE ypas-
neniti (25).

PascMOTPHENE, HAKOHEIh, YCIOBIS CYMIECTBOBAHIA IOTHArO MHTErpatd
C. Jlu mepBaro kracca JAHHATO YPaBHEHid (18). ATOTTL MHTErParb omperb-
agercd TpeMda QyHRIIAME

S el

)’,LLOBJBTBOP}HOHIHMH ClI ”I“)ijIOHIHM'L YC.TOBiHM’L

(p +4H, Fij=0

(1?1; fz): 0 ( (28)
(F;5 14,3):01
= 2

=

upn uews (yHEIA F, cBA3aHA crbiyomuys o0pasons ¢b B X I,
F,=® (2, %, %y %y Fope

Iycrp mybens HEPABEHCTBO

B (fl, 1«2)
2)9‘/ p;s
Opusmvag F, n I, 32 HOBHA HE32BUCHMBIA nepexbuusg BMBCTO P, 1 Py,

BHIBOIUNG I3 PaBeHCTBD (28) cabiyoiyo CHCTeMY THHeHHRXD Judgepen-
TiaabHBIX'H YpPaBHEHIN, IIA ornpexbieniz Qynrnin P,

0D iw aP
€5 Z el iy

= ST
0z, dur,

N

0. (29)

$=—2

4

Z i, L | (30)

sqn,
=2 2

4

od
Z Fone Ay
SR ri.'r,'s

=

b BBeIeHE 0003HAUCHIA

oH , aF, g
X=|—1, Y‘:(—)} Z:( ~->a
s dps s (}Pg s dps
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MpH YewDh CKOOKH IOEASHBATH PE3YITATSH TPON3BEICHHOI 3aMBHEL mepe-
MBHHBIX,

TakDp Eakb (PyHRMiA P He 3aBUCHTDL OTH IepeMbHHON p,, TO
CTBYIOTDH emle cabiylomnlia paBeHcTBa

cye-

50X, 0P : LT, 9P 3
S 0Z, 0P
§==2 dp4 d.ﬂ]s e

Ilocabamia paBeHcTBa He JOXKHBL JaBaTh HOBBIXL YPABHEHIH, OTIHYHBIXD
0rs  (30)-BIX, M IPEICTABIAIOTDL, CTal0-OBITh, cabacrsie
ypasueniii. IloaToMy moryuaorca cabiyomig paBeHCTBA,
(hyusmin X, ¥, Z,

HoCIBTHIXD
onpe b IaoLia

0X, 0X, oX, | i, BT
P, op, 0p, | P, opy 9P,
el Kr%ﬂh e B i
AL RS s B
op, o, W,
L Irﬂ IT} I74 i:(
|
Py By By

Beb ompepbanrean mepBHIXT uacTeil HANHCAHHBIX'h PABEHCTBDL OTIMUAITCS
IPYTH OTDH APYra TOIBEO aXevMenTamMu nepsoit crpord. Iloatomy cooTBbrCTBY-
oiie mocabianMs onperbanrean-mEHOpS! HMBOTL ofHE H TH e sHaUeHid,
KOTOPHIAL HA30BeMDb COOTBETCTBEHHO UEPESD

A: Bﬂ C‘v:

BBOIA CIBIVONLA 0003HAUCHIT
sl ol ol L,
el GO P

BB A
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Brp cnay mocxbpuuxh 0003HAUCHIH, IPELBIAYILA TP PaBeHCTBA IpeicTaB-
AS0TCE COOTBBTCTBEHHO B crbiyomeds BuLb

X, 0X 0X

G B
EAt e C;r:o’

o, o, T op,
= i Yz B 0 J; AES 0 11 -
B ! 0 s, (31)

Ha ocHopauin cpoficrsn oumpexbamrexeil, Mt umbenNs ABa TOKIECTBA
A ¥ | 3y | > ~
AY,+ BY,+CY,=0, ]
s s | AN
A7, Bz 4 CZ =0 |
Jduppepennupyst mocrbiuia 1mo uepembHHOL p,, MOXYUAEND HOBBIA TORLC-

¢TBa, HA OCHOBAMIM KOTOPHIXD Iocabimid jsa ypasHeHig (31) mpeobpasoBbl-
BAnTCA BB cabiyomig

0A B el
Vv, —+ V7, —+Y¥% —=0,
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Ilyers mwhems, B mpocrparctsb n—-1 uswbpewiii, IpOU3BOAHOE yPaB-
nemie C. Ju

P R bt L Bl P = (38)

"

Toansiii narerpars C. Ju g-aro kracca wmocarbaHATo ypaBHEHIA OIpe-
abageres n—1 (YHRIIAMH BD HHBOJIIOIIH

P TR

n—17
YIO0BIGTBOPSIOITHMIT C-.TE,IIYIOIHHM"&; S'CJIOBL‘[M'L

(Pl —i—Hla Iﬂk) ==,

=1, 2 w1,

I CBA3AHHBLIMI ME&IY C000f BaBHCHMOCTAME CIBlylomaro Biila




L

-
——
Enfq{—z‘Al: @z (‘rl’ 332_’ SEis ‘Z{l’ F“_" FLie rﬂ-—g—] »)"
izl E
IIpeamoaomuMb, 4T0 CYNIECTBYETh HEPABCHCTBO
o s oy
e e
f)( S % 94) =0 (39) Y
Py Pas- - Ppy !
IIpuauMag Bemmuunnl F,, F,,. .. F"_?m] 32 HOBBIA HE3aBICIMBLA
nepenbaEsia subero po, pa....p, _ > COCTABIACMT, cIBIVIONIYI0 cueTeMy
JNHefiHPIXT ypaBHeHiil, gra oupepbrenia vebxt (ymrmin @,
n |
oD Lo aD |
e ¥ Koo,
de, ' - ‘Oz,
§=2 :
(40)
" ()([) \ \ :
Voo sl
Z S0y
==2 2
c=1,2,...n—=qg=1,
rib BBefgeHs! crbayiomis oGo3HAUEHIA
(kL af -
Ar — k 1O ]r e S
S ; 3 = 3
ap, . 0p,
HpH 4eMD CKOOKHM II0KA3BIBAIOTT DPESYIBTATH BHMOIHEHHO 3awmbBmbI 1epe-
MBHHELIXE. %
Tars mawt (QyHEMIH D, HE 3aBHCATDL OTEH IePEMBHHLIXD BeJHUIHD
Pn——r]vH : pn—q—{—? e Y pn »
T0 APpQepeHnupyss Hpelbliyllid paBencTBa U0 NOCKBIHUMT liepeMbHHLIMT,
HaXO0IIMb
" o &
X 4@
—_— =0,
=2 ﬁz)”*’l'§-!‘ (’.’L’s
(41)
n AL \
‘*\ i} ax ()(I)
M 1
§=% dpn g+t (vl“.
6 a=l 2 =
111 Bebxp sHavewii 4, orn 1 10 ¢.
|



'-‘

—= AT =
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b o, H,, IIE,...IIn_q_1 0003HATAKTH MPOU3BOABHBIL (QYHRIIM BXOId-
HIEXTD BH HAXD APTYMEHTOBE.

Uro6B y10BICTBOPUTH Tpedobamiavwb sagaun QYERMIH [I_ TOTHHB BHI-
IOMHATH BCH yRASaHHBIA BLINE YeloBis HHBOINONIM, a Beb QyErmin ¢ m p
JOLKHLL onperbiareea cucremoir (49)-oit.

Takuws o6pasoMs moxyuaercs cabayomiii pesyIbrarb:
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W I odosnauwarwme NpPoussoNuHbA fynruin  Bro0AWULT 60 HULD APYY"
MEHINOEs U KPOMIb 1020 00AJUCHYL YO0BACMEOPANTD ypasnenisms (51) w yeaosio
wnsoatowin ecway dynryitn F . Hekomuit noansit UHMEPA.rs onpednaaem-
. COBORYMHOCIVIO NOCANRONULD 1—M—( Pynruiit 4 q PASAUUHBIML UHIE
WpaAGIIL CUCTIEMBL YPASHENTTE (; 53).
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6. 10 cux® TMOPH MH PascMATpHBAIM TOABKO YDPABHEHId, ROTODPHIA HE
sakIouanTs mepevbmmoi z. Ilycts nvbemT, HakoHeWh, YpaBHeHie, 3aBH-
cAlee OTh 2,

Pt Hilg, s Bys . B, B Bga -8, )= 0. (54)
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Jlerko BeIBeCTH, MpH IOMOIIM BBIYHCIEHIl, aHATOTHYHBIXD IIPEIHI-
IYIINME, CIBIYICIIA 3aBHCHMOCTH
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Pasencra mocabimefi crporm, a 3arbyt u Bropoil mpeodpasoBHIBAITCA, BL
cH1y yeaosid (55), Bb cabiayoulid ypasHeHia
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Rawxp zerro snibre, ypasHeHia mnepsoil crpokn cumeTeMsl (58) YAOBIETRO-
pAwTes Ha ocHOBaHIM mocrbaEATo sHaueHia (ymrnin H. Haromens, ypasHe-
Hif Tperhell cTporm cmerembl (58) AAal0TD, IIPH IIOMOINK HHTETPHPOBAHIMI,
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upu uemt II 0603Haual0Th NMPOUZBOABHBIL (YHEIIM BXOAAMAXT BH HUXD
APIYMEHTORD.

TarEMT 00pa3oMB MBI NMPHXOIUMD KE*3aRI0UCHID:

Hpouseodnoe ypasnenie C. Jdu (54). saraouaiouee nepemwnnyo z, 0ax
Komoparo cyureemsyems noansit unmepars C. Ju q-aio xaacea, npedemas-
aAemes 6v CAndyoueMs Ul

7
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npu wems 6C1H 6LOIAUNLA PyHKUIM  0NPEOARIOMCA YRASAHHOLNY GHIUE YC10-
giamu w popayramu. Hegonwdi noamwit uMmepass smpajicaemces npu no-
noug n—q— 1 nocandnurs nanucannuze Gyunuiic I w q——1 pazauunnss
UHINEPAN08s AKOOICBEKO cucmemss yYpagueniii-(57).

HoayueHHOE ypaBHEHiE OTIMUALTCA 0TH IPERHAXT PE3VIBTATOBDL CBOCH
IPaBOfl UACTHI %, KOTOpAd UpPEICTABISACTH UPOU3BOIBHYI0 (YHRIH, 3aBH-
CAIYO OTH KAHOHHUCCKHXD IIepeMBHHBIXD BTOPOTO KJACCR TOJABR0O UEPESDH
MOCPEICTBO (YHENiT F'. DTo mocrbiHee 08cr0ATCIBCTBO HAXOIUTCS BH The-
HOHl 3aBHCHMOCTH OTH TOTO, YT0, BO-IIEPBHIXh, PA3CMATpPUBaeMOe HaMI ypaB-
HCHie 3aRI0YACTDL [epeMBHHYI BEIWUHHY 2 I, BO-BTOPLIX'h, PA3CMATPHBAEC-
MOe HHTerpalbHoe coOpaHie mpelcraBigercs, Bb mocabimenms cayuab, coBo-
EYIHOCTBIO %-|-1 YpaBHEHifl, 3aBHCAIIXD Tagke OTH lepeMbHHOA 2.




— 168 —

ME HE CTAHeMD 0CTAHABINBATHCS HA TalbHbiimeMs uscabjioBanin ypas-
Hewiff, jpomyckaomuxt moameie nurerparst C. Jum T0T0O MIM JPYroro KIACCA.
XoTsg TOJYUEHHBIE PE3yIbTATHl IPEJCTABIANTD HCEOMBLA ypaBHEHId, OpH
oMol ompexbaenifi, BHPAREHHEIXD BH BechMa 0Omeil (popyh, Thyn He
Menbe HafifeHHbBS POPMYIB F0CTATOUHO PASHACHIIOTD HAILY OCHOBHYIO HILIO,
yro moamsie mETerpais C. JIm cyuecTBYoTh TOTBEO LIS MPOUSBOJHLIXD yPaB-
Hemifi BechbMa wacTHATO Buia. [LBiACTBHTEIHHO, KAKb JETKO Bugbrs, Beh mo-
IyUGHHE HAME YPaBHeHif NpHHALIEKATh Kb THIY Takbh HASHIBAGMBIXD
ypaecueniii pasdivaawuurs nepeyvuivti t). TarMD oopasoms Teopia C. Jn
He LpPeJCTaBigerh, LIS HACb, 0000meHIA graccuaeckoii Teopim Judgeper-
MATHEHXG yPABHEHIll ¢b UACTHRIME NPOHBBOAHBIMM, HO PASCMATPHBACTD
T0pL0 HBCKOIBPKO HOBEIXH 3aJaUb, NPEICTABIAOIIEXD AHAI0TI0 CDh 33j1a-
uaMH HHTEIpPHPOBAHIS TacTHBIXD JH(epeHIaIbHHXT ypasuenift. IloaTomy
ML OyZenMD Bb HAIEMD JadbHbillieNt M3IOKEHIH IHMIb IO CTOIDEO KACATH-
¢ uscabiopaniii C. JH, M0 CKOIBKO pascMaTPUBAEMBIC UMb BOIPOCHL TO-
CAYAWIN KB PASBUTIIO TEOPiN MHTerPHPOBAHII JippepenitiarbHRIXD ypaBHe-
gifi ¢b YACTHBIMH IIPOH3BOTHBIMI.

1) Cp. Imschenetsky. —Sur l'intégration des équations aux dérivées partielles du
premier ordre, p. 7a.
Goursat., B.—Lecons sur l'intégration des equations.... p. 152.
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HacatenbHbia npeobpasosanis.

1. IloBepXHOCTHBI HIAEMEHTH HABHIBAETCA €lle MHAUE KECAmenbiblMs
aaeNMeHmoMs. RakDb TOBOPATE KacamevHulit 34eMeHD HpﬁH&-l[.IGHﬂIT’L II0BEPX-
HocTH, EpuBofi mam Tourb, ecim owbn omperbisercss ToUxof mOCIBIHATO
TeoMeTpHuIeckaro Mhera m KacarTelbHONl Kb HEMY ILIOCKOCTBIO, ITPOBEIEHHOI
BH Tmocabrmeii Tourb.

MEL TOBODHMB, UTO IBa teoMempuueckia Mvema MMBIOTL 00mill Kaca-
TeAbHBIL 31eMeHTS, ecIH, OPOXO0Id Yepesb OTHY H TY &e TOURY, 00a TeoMe-
Tpuueckig Mbera nwboTE BE Hell 06y RacaTeIpHYI ILIOCKOCTb.

AHATOTHUHBIMG 00pasoMb B TEOMETPHUECKId cOOpaHid IOBEPXHO-
CTHBIX'D SJIEMEHTOBD HABBIBAITCS KACAMEAbHBIMI, ECIH OHH IMBIOTDH 0Ol

| IIOBEPXHOCTHBII HIEMEHTE.

Bearoe mpeodpazoBamie, IIpH IIOMOMIM KOTOparo Kakig-1mdo IBa Kaca-
TEJIBHBIXE COOpaHid TpPeodpasoBRIBAIOTCSA TaKKe BB KAacaTeIbHLIA COODAHIL,
HA3BIBACTCA KacameavviMs (MM MEeniia vivimMs) IpeodpasoBanieNs.

Iocrbaaia moEATIA PacHpocTpaHAOTCA Ha IpeodpasoBaHii BL Mpo-
CTPAHCTBAXD CKOIABRUXD YIOJAHO H3MEpeHiii.

IIyers BB mpoctpamcrb # mawbpewiit mepewbrHbIA

Eiwllnyats w3y Bas Bhapni il

0003HAYA0TTS KOOPIMHATH TMOBEPXHOCTHATO aJeMeHTa KakoT0-IM00 TeoMeTpH-
geckaro coopamid. OOG03HAUNMD HOBBLA IMepeMBHHBIA, BD KOTOPHIXE IHpel-
craBIgercd mocabjmee TpeoOpasoBaHHOE coOpaHie, Tepessd

’
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Bt BHIy TOTO, UTO PascMATPUBAEMBIE HAMU MOBEPXHOCTHBIE HIEMEHTH
o0pasyors cobpamie, TO oupelbIAMINIA UXD, AHATNTHIECKH, IepeMBHHEI
VI0BIETBOPAITS PABEHCTBY

dz — 2 p, dx, = 0. (1)

s=1




Taxe rarn npeodpasoBaHHAS Kb HOBBIML ITeDPeMBHHDIMT CHCTEMA IOBEDX-
HOCTHBIX'D 9ACMEHTOBD Takike JI0LKHA HPeJCTABILATh TEOMETPHUECKOe COOpaHie,
TO HOBBISA NEPeMBHHELA JI0MKHEL HEOOXOIUMO VIOBAETBOPATH YCIOBilo

"
de' — ¥ p'dg =0. (2)
==

UroGrr mepefitn 0Th BHPAKEHIS PascMOTPBHHATO TEOMETPHUECKAT0 CcOGpPAmMig
BL IPERHEXD HepeMBHHLIXD Kb ero IpejIcTaBieniio BL HOBHXD lepenbn-
HBIXD, T. €. UTOOBI COBEPHINTH AHAINTHUECKOE IPeodpasoBamie, HE0OX0IUMO
uMbTh BEpakeHid TepeMBHHLIXT OfHOH cmereMbl uepest ipyryo. Ilpenmo-
TOXUMDE, HALPUMBYH, TTO HOBHA UHepeMBHHBISA BHIpAKATCA CIbIVOHIIE
00pasoMs uepess MCPBOHAYAMBHBIA TepeMbHEDLA

' A .
ms::ﬁx (-/’Cla xga---x.“a Zy 1)1? pg)" -[)“)7
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B=Z (2, By 8 el el (3)
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S=1 2, =n:

Tawp raxnp npexsis mepeMbBHHLIA TOLKHG BL CBOIO 0YePeb BLIPAKATHCA
uepesth HOBBIA mepeMbHELLA, To ocabiHig ypaBHeHia (3) paspBurumbr 0THO-
CHTEIbHO BCHXD HepeMBHHEIXT , 2, p U JaloTh HXDL 3HAUEHIS BH Iepe-
WBHHBIXD 2, 2, p,.

Ko 005 crereMel pascMaTpPHBAEMBIXG UePeMBHHBINT YIOBISTBOPIOTH
3aBUCHMOCTAMD (1) M (2), T0 ypaBHEHIA (3) JOMKHLL JIId HTOTO 00IaJaTh
ompelbIeHHEIMI CBOMCTBAME, KOTOPBIS JETK0 BLIBECTH.

PasercrBa (3) ycaoBEMCGA HABKBATL (fopMydarie WAL YPAGHEHLLMLL
npeodpasveans U MOIPAsLBIATE UXT HA PA3IMUHLIC KIACCHL, BT 3ABHCHMOCTH
OT'h UHCAA YPABHEHIH, KOTOPHIA 1€l cHcTeMa (3) Me®Ly oTHEME IepeMBHHbIME

B’ Wos = iy o e v e B (4)
Tars, ecin pesyiprars HCRIOYEHIS NePeMBHEBIXD p ., p,,...p, U8 n-}-1
IEPBBIX'E ypaBHEHill (3) MPHBOANTL Kb #t - 1 3aBHCHMOCTAMDL MEKIY IIpe-
AbIIYIEME  mepeMBHEBIME, To omnpepbigemoe dopmyramu (3) KacarelbHOe
npeodpasosadie MBI OyAeMD HA3BBATH #-4T0 KIACCA.

HaumeHbIHMD BO3MOKHEIMD KIACCOMD RAacarelbHBIX'h MPeoOpasoBaHii
ABIACTCA OYEBHAHO HYJeBoil, Takb Kakb UL CHCTeMBL # -4 1 ypaBHeHiii
BCETJA BOBMOKHO HCRIIOYMTD # NepeMBHHBIXT M NOJYYATH BCErja OJHY 3a-
BICHMOCTD Me&1y LepeMBHHBIME BerunumHamu (4).
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Haxonentn, racarerpnoe IpeodpasoBaHie #-ar0 RIACCA 3ARINYAETDH
7 -+ 1 PAsINUHLIXTD 3aBHcHMOCTeil Mem1y mepeMbBHHBIME (4), KOTOPLLI BhIpa-
HAOTD IPeKHIA HepeMbHHBIA Yepest HOBBIA, H TAKHMTL 00pasoMDb BbH pas-
cMaTpuBaeMoMb cayuah yMer mwbess 1510 ¢b Takh HASBBAEMBIMT TOUCTHBIMD
npeodpazoBaHieNd HepeMbHHBIX .

Dpenenie Bb aHaiuss HOHATIA 0 RacaTeIbHBIXD IIPE0OPAZ0BAHIAXE MPH-
HaLlexnTs ofizepy. Sarbvts Jewanips u fAwobu 10ab30BaTnch BL CBOUXD
u3cabA0BaHIAXD HBROTOPEIMI KacaTeJbHBIME IPeofpasoBaHiaMiI YacTHATO BH-
Ja, KOTIa 34 HOBBLL HE3aBHCHMBIA IIePeMBHHBIA NPHHEMAITCA IPeKHIA
TACTHLLA IPOHSBOJLHLLAL. Haromews, oGiiad Teopid pascMarpHBaeMBIXD IIpe-
oOpasoBagiil Opra cosgana tpyzamun C. Ju ).

CynectByers HBCKOIDKO CHOCO00BD H3IOKEHIA OCHOBHBIXTD IIPelloike-
Hiil yYeHiA 0 RKacaTeIbHBIXb HpPeodpasoBasiax® ). Jo cuxb 1OPDL 0OBI-
KHOBEHHO CUHTAJI0OCh HauOoabe UPOCTHIME H3I0KeHIe pascMaTpHBaeMoil
Teopin C. Jm, roropoe Oni1o pamo A, Mafiepons. Haws npejcrasigercs
0JHAK0, YTO coofpaienid, Jekamis BD ocHoBaHim uazomenig C. Ju, mosso-
TTOTD TOpaspo Ipomie mpeicTaButh uacabayemyw Teopiio, ubyt 210 GbLIO
crbrano A. Maitepons. Jerko yobiutbcd BL HTOMD U3TD HOCIBIYIOMEXD
CTPORD, TAB MBI OyIeM+n MCXOIHTH H3L H3YUEHHBIXD BBIIIE CBOMCTBD YpaB-
HEHI, UpeicTaBIAnIINXD coOpaHid 10BEPXHOCTHBIXT 3I1€MEHTOBD.

Iycrs doparyast (3) npeacraBidiTh KacarelbHoe lIpeoOpasoBaHie, HA
OCHOBAHIM KOTOparo IBBBIA WacTH YpapHeHid (1) u (2) B3aHMHO Hpeodpaso-
BRIBAIOTCA APYI'b BB Jpyra, Takbh UTO CYHIECTBYETh CIBIYIOUIAA BaBHCHMOCTH

n

dz— ¥ p,dr, =6 (de — = p.dz), _ (5)

S=1 g=1

!

rib ¢ mpexpcrasiders (YHEENiD UepeMBHHBIXD BeIHUHHD z,, Xy, .. .Z,, &,
Bl
Hamncanmoe paBeHcTBO ABIAETCH OCHOBHBIME BH  pascMarpuBaeoii
TEOPI U HOCIVEUTD AM4 H3YUeHid cBOMCTBL (GopMyIs UpeodpasoBaxia (3).
Hexona usp mocabaaaro papencrsa (5), Jerk0 MpeicTaBuTh QopMyInl (3)
BD cabayomens Buxb. g cHMMETPHTHOCTH BHIUKCIEHI 0008HAUHMT Yepest

1) 8. Lie.—Begrimdung einer Invarianten—Theorie der Beriihrungs—Trasforma-
tionen (Mathematische Annalen, Bd. 8. S. 215).

S. Lie u. F. Engel.—Theorie der Transformatiansgruppen. Abschnitt 1T, S. 114.

%) A. Mayer.—Directe Begrimdung der Theorie der Berithrungs--Transformationen
(Mathematische Annalen. Bd. 8, S. 304).

G. Darbowr.— Mémoire sur les solutions singuliéres des équations aux dérivies
partielles du premier ordre, p.p. 80, 250.

G. Darbawr. Sur le probléme de Pfatf (Bulletin des Sciences Mathématiques.
BVl 2w e ),
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COOTBETCTBEHHO HAIN IepeMbHABLT

&y s Lose v - Lys 2, By =iy L35,

H 3aTbMT BBeIeMT 0003HAUCHIA

771" e > '777;’ ﬁn—)—l’ nn—i—?" i 'Uzn’ 772-11—}-1’
c00TBBTCTBERHO BMBCTO CABIVIONUXT BEIMIMHD
Dy: Pys- - Py 9, _Gpl""_gpn—l" _—Gpn'

Brarogapa nocabpauMs 0003HAYEHIAND, PABEHCTBO (H) CTAHOBHTCA

2n 1

2 7.8, =0 (6)

S=1

dz

M omperbigernt codpaHie IIOBEPXHOCTHBIXH HIEMEHTOBL BL HPOCTPAHCTBS
2n 4+ 2 uswbperiii.

O0mifi BUIH cobpamiil TOBEPXHOCTHRXT JIEMEHTOBT 1-aT0 KIACCA BEI-
pamaerca s1bch cabpyommMu ypasHeHiaMu (¢p. crp. 17—18)

w

n
S Z P; 77291~m+i+1 ﬁH’
g=1

—— e - 7][ —— ety 3
(”721-1 —m—i+1 : 0§k

Pl 2 Ly F=1,...2n—m-+1,

¥ oH oH (7)
St T ‘

rib ¢ymrnia H uvwbers cabiyomee smauemie -

H=Y 9l —miip1— P

7-—1
IPHYEMD @, I ¢ 0003HAYATH (PYHENIM Bebxb mepenbHEBIXT
Sl aighe

Br uwacrmons cayuab phimemie wyaeBoro kiacca pascMarTpHBaEMaro
ypasHerid (6), #im (5)-aro, IPH COXPAHEHIH IEPBOHANAILHATO 0003HAUEHIA
ImepeMbHHBIXG, MpPeIcTaBIfgeTca Bb cabiyomeMms Buih
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Brp cnay mocabpuaro smavemis o, n IpepbIIYIIIA PaBEeHCTBA CTAHOBATCA

w0,
o, gz Vs '

Eciu mepBoe u3b HANUHCAHHBIX'L HaMII YpaBHEHIl pascMaTpHBaeMaro
phuremis mpeIcTaBATh BE crbayonens o0meMs BuLb, HepaspBuienaoND 0THO-
CHTCIBHO TepeMbuuoil 2,

DU, o By s Wit By Ry ilgsnnit it ) =0

TO pasCMaTpPHBACMOE p’bIHGHiG HYIEBOTO KilacCa IIpeacraBiderca COBORYII-
HOCTBIO HOCJI’IS;LHHI’O HallHCaHHaro EfpaBHeHiH 2 GJI’?B;[)TOHIHK'{J PaBCHCTBD
b oD 00 | 0D

SRR ey B R
o, 0z by * oz, 0z s ‘

TaruMs 00pasoMs (POPMYJIBl KacaTelbHAro IpeolpasoBaHid HYIeBOIO
RIacca BIOIHB omperbrdgorca mpm ImoMOmM ofHOil ToIbko (YHENM D, ompe-
nbasgemoil ypaBHEHieMb, KOTOpPOe HABEBACTCA 0cHO6HOI (fopryaoil Tpeodpa-
30BaHIA.

2. Tawp Kagb paBeHCTBA (3) MPEICTABIAIOTE (POPMYIL NpeodpasoBaHid,
IpH IOMOIIM KOTOPHIXGL ypasHerie (1) mpeodpasoseiBaercd BoO (2)-e, T0 Hop-
MYIBL (3), COBMBCTHO CB OFHEMDB HOBHIMG ypaBHEHIEMD, ONpelBIA0IIIND
coOTBBICTBYIONIEE 3HAUEHI® MHOEATENA ¢, YTOKICCTBIADTD pPaBeHCTBO (5),
IpejgcTaBIsgd ero phuieHid #, cTaro-O0bTh, I0KHBL 3aKI0YATHCI BB  (OP-
mMyraxt Buja (7). Raws # pampime BDL HpeisayiieMb #°, OTHOCHMD Kb
IIEPBOMY KIACCY KAHOHMYECRUXT HepeMBHHBIXH BCh BeauumHBL

2 N! A_.I ’ /
iy s~ 0% & 5 L5 Toaw vy
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H KO RTUDOMY HJ[&CCY COOTB'BTGTBBHHO IIepeM’BHHH}I
pspm---pa(j;(I7qz;‘--‘fn=
1 2 n 1

BBOJA cabayomia obosnauenis

q, = — ap.,
S S ] (8)
sl g
Hoaromy pasencrso (5) IPUHUMACTH BHIE
n w
s Bl J e Ja' | v A
= D) b, dz, | ode' - »q.dx, . (9)

s=1 S=1

Hpncoetnnas Kb ypaBHeHiANG® (3) eme O0JHO HOBOE YpaBHEHie
OlperBigioniee 3HAUCHie MEOKUTEIS 6 B TPEKHINT NepeMbHHLIXD =, &, p_,
IIOIY4aeMb, Ha OCHOBAHIN paBeHCTBH (8), caBIyomyn cmeresy ypapHeii,
IpeLcTaBIAnINy0 phiienie ypasuenis (9),

X somhac Q0B sy
, q,
o=l (10)
Fe= , 2. el
R—ad=0,

r1b UpeEHIA BhIpamkeHis X, Z, P_u QyHknia R OpeicTaBieHl Beh BB
IIPEKHNXD ePeMBEHBIXE.

Raxs 10xa3aH0 BHINE, BH 10 2 BTOPOfi TIABKL, YpaBHEHId, onpeabadomntia
COGpaHie MOBEPXHOCTHEIXD HAGMEHTORH, 00PasyioTTh 3aMEHYTYIO cucremy. Ilo-
9TOMY CROOKHM Beitaepa, cocTaBreHHEBLT 31 mepBLIXG, wacTeil ypaszesiii (10),
AOXHHBL YHUUTOEAThCA. CocraBisd IocaBAHiaA croOKH, MBI OVIeMDL 0003HA-
uaTh MPAMBIMH CKOOKaMU [...]| TOoIpE0 croGkm Beiizepa, pacmpocrpamgensia
Ha TPEEHIA MepeMBHHBLL, YT0 e Kacaerca OCTAJILHBING WICHOBDL DPAa3cyMat-
PUBAEMBIXD CKOOOKDH, KOTOPBIE PACHPOCTPAHAIOICS HA HOBHIA HepeMbHHBLL,
TO MBI OY1eWH BBIUMCIATh UXTH HEI0CPeiCTBEHHO.

Taws kawt ypaBHeHis mepsofi cTpokm cuereMsl (10) 3aBHCATH OTH 2
i HOBBX'B TEPeMBHHBIXD TOABKO OJHOTO KIACCA, TO IeTko BHIBTH, UTO 101~
HEI CYUIECTBOBATh CABAYIOMIA TokIecTBA

!

N

[X,, X,]=0, [X,, Z]=o0, Sk

B4 BCBXH pasIMUHBIXD 3HAUeHill ykasarexefi ¢ mw k, orb 1 710 #.
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[IT coCTaBICHIA OCTAIBHBIND CKOGORD, 3aMBUaeMs, UTO CYyHECTBYOTH
crbayonia cuMBoamuecKis paBeHRCTBA

d 0 0 d d 0
= il = =
e i ox; L Be TG — 0z’ s dot

ITosromy, mpEpaBHUBAA Hy.Io CkoOkm Beifaepa, COCTABICHHBIA H3H IEBBHIXT
qacTel ypapmeHii cuereMnl (10), TOIVYAEMD PABEHCTBA

: i@ ’ BT ol ’
[X,, P"]_T (Af—%)—f‘?@‘kxi—%):m

clx]::
el R
ik ¢ dx, eyl TR sl

q, d
02 -dj P]C S

0 p [
P k]+TW,i’th

1 d q, d
gt

6 dx, ¢z gy T eTT

d
4. RJ+W (X, it je=

¢ L

d
[Z, RJ+?Z7(Z~IZ’)=O’

B 1 d q, d oo
L R]%—TE(R—G)_?W( gl
d
st B
de ot

Raxp xerso Bugbrs mvbors swbero cabayomiaz romiecrsa

e L0 [ 1,s=1,
?h?s'( e gz L7 | 0,521,

d b3 OXZ. i
s W o

e e




: et o7
B TR s
d Z g
. 2’ s 0 ——
dz' ( )= 0z 15
d i OF q - 0le )
T v g W g g
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@Z(R—()):'qusa

d oR
PRl ==

dz

0.

Ha ocmoBamin moCTBIHEXD TOEIECTBD M BL CHIy saBucmyocred (8),
NpeILAYILiA PABEHCTBA TPHBOLATCA KD CIBIyouleMy BUAY

0,iZk,
[Ar'ia P;]E ) 1 g
l ———,’l:]\'.
0
7 S P/;
[4= Pk]:_ G’
[F ek =0,
. > (12)
i ey |
0/
P T
0z
0P,
i, Ri=tu;

1ig BebXT PasIMuHBIXh 3HAUERifi yrasarexeil ¢ m k, 0TH 1 10 7.
Iloxyuennpida paseHeTsa (11) m (12) NpPejcTaBIAOTH OCHOBHBLA TOMX-
IecTBa, XapakTepusyioniis cofoil kacarelbHoe IpeobpasoBamie (3). :
Jderko Burbrh, uro TOwIectBa (11) m (12) mpeiCcTaBISIOTEL HE TOJIBRO
He0OX0IHMBIL HO BMbBerh ¢b THMB M 0CTATOUHBIA YCIOBIA LIA TOTO, YTOOBL
dopyyast (3) ompexbifmn EKacarelbHoe Ipeo0pasoBamie. Bb caMoMD 1bak,




i

JAAHHBIA TOiEZECTBa (11) m (12) INokasniBalOTh, YTO ypaBHeHid (10) oOpasy-
0Th 3AMEHYTyDO croremy. Crano-ObITh, Ha OCHOBaHiM ypasHerii (10). y10B-
TeTBopAerca paBeHcTBO (9), mam (5) (cM. crp. 42—44), ROTOpOe U IpeicTa-
BIA€TD aHAIUTHUECKOE oupelbireHie KacaTeIbHBIXT TpeodpasoBamifi.

OrwbruMs 0C006HHO OJMHTD TACTHBIL cryuafi RAcaTeIbHBIXT Ipeodpa-
30BaHifi, korga cooTBBTICTBYIONLS (opMYIR MpeodpasoBamis (3) TaKOBEL, uTO Beh
(yuemin X n P, He 3aBHCATL 0TH TepeMbHHON BEINWHHEL 2, KOTODPAsI BXO-
JUTT TOIBKO BDL BHIpakeHie (yHRUiH Z B cabiyomei gopmb

=B Bl & 0 vy B Tay- ks
Takb UT0 # + 1-0e ypaBHeHie cHCTeMB (3) CTAHOBUTCA
d—Adz=F.

Tarums o0pasoMt HepeMBHHHSA 2 H 2 BXOIATDL BCEIO BL OAHO H3D Ypas-
HEHill (opuyrt npeodpasoBadif I TOIBKO BB 0gHOI coBMBCTHON KOMOUHALIN

o — e,

Iosromy coorsbrerByoNIee HACTOAIEMY CIYUal MEPBOE ypaBHEHie cucTe-
Mbl (7), KOTOpOe paspbuieHo oTHOCHTeIbHO mepevbHEoii 2, cramoBHTCA

£y
A" —q:ﬁ

&)

rib (yHENIZ ¢ He 3aBHCHTL OTh KAHOHIUECKUXD HepeyMbHHEIXT  BTOPOTO
rracca. Takp Kawp OCTAJIBHBIA YPaBHEHIS pPAsCMATPUBAEMATO co0paHia He
3ARI0YAI0TDL NePeMBHEBIXD 2 ¥ 2, T0, YTO0B PaBeHCTBO (5) YHHUTOHAIOCH
H& OCHOBAHIN IOCIBIHUXB YpapHemifi, meoOXogmMo I0JKHO CYOIECTBOBATH
cabayoniee paBeHcTBo

T. €. IPH HpeodpasoBaHil pascMATPHBAEMATO YACTHATO CIYYAL, MHOMCHU-
Meas 6 Jogsicens npedemagiams nocmoaniyl seawwuny. He napymas oom-
HOCTH pascykjeHiil, BO3VOKHO MOTOEHTh A DABHAMT eIumHHNb, Takn Rawb
A BTOTO  CTOUTH TOIbKO, BMbCTO 2/, TPHHATE BEIUNVHHY 17 z' 33 HOBYIO
nepeMbaERY.

Bl pascMaTpUBAEMOND UACTHOMT cayuak Qopuyist (11) ocramores
0635 HaMBHEeHid.

12
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Y10 KAacaeTCa pPABEHCTBL [EPBLIXD TPEXH CTPOKE cucTeMsl (12), 1o
OHH, BB PASCMATPHBAEMOMD MPEAMOJIOKECHIN, UPHEUMANTD crbiyomii Buih

; o U422k,
(X,P :[ g iy
: k) lHlaz:]H

[Z’ PI.:] = Pk’
Py B,

114 BCBXT pasiMuHBIXD 3HAUeHill yrasarexeil ¢ m k, orp 1 10 M

Haxorewn, 0CTAIbHLIA PABEHCTBA CHCTEMBl (12) BbH HACTOAULEMD CIY-
qah YHHUTORAOTCA TOEICCTBEHHO.

3. Ilpusejennpis Boire QOpPMyIsl (7) IOKA3HBAOTL, UYTO YPABHEHIA
EacaTeIbBaro peodpasoBamis m-aro Kiacca onpelbidnTcd BLOIHB, mpH
moMolH -1 3aBmcuMocTell MekIy IepeMBHHLIME 2, & I RQEOHUYCCRUMH
nepeMbENEIMI 1IepBar0 KIacca Kakb IePBOHAUAIBHON Takh I HOBOM CHCTEMBI
nepeMBHHNXTD BEINUYNHD.

Ha mocabiyonmxs crpokax® Mbl pascMoTpuMs, cabrya C. Ju, sajauy
cocraBieHia 00muXDL GOpMyIh KAcaTeTbHBIXD HpeodpasoBamii, MCXOld HBD
HBCROIBRUXD UXD JaHHBIXDL YDABHEHI.

Ilyers nwbews n-+1 pasinuHbXb (QYHEUID BD HHBOIONIN

A X

e A (13)
SABHCHNIEXT OTh NEPeMBHHBIX'D BEIMUHHD %, %,,-..L,s &5 Py Pos-- - P,
Bb rakows cayaab mybors mbero TomnecTsa
8 —
4, L] =—=000a

1

> Z]:()v

118 BeBXH PasiMuHBIXG 3HAUEHI mokasarexell ¢ m k, orn 1 10 %

Jerko MmokasaTh, UTO, HPH HOMOIIM SIeMEHTApPHLIXDL ONEpaliil, Beeria
BO3MOKHO HafiTw n (YHEUIf UpeKHHXD HePeMBHHLIXD 2., Z,,...%,, 2,
P> Pose - P,

) B
ol LR
YAOBICTBOPAIIINXE PABCHCTBY {5), T. €. BHIOIHANIIEXH Beb yeaosis (12).

Toxcrasiaa BL PaBeHCTBO (5) BHAWEHIA, MOJIYUAEMBIE H3H NEPBHIXD
-1 JaHEPIXD ypasHenifl (3),
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M0IyuaeMs Cabayomifi pesyisrars

07 X Ao g e (oz S e !
(W“m % 1T )t 2y 2Rt

¥ ==
2 (08" B gX

Hpexnonaras, uro nepembHEBLT BT THHLT Lin Lys v+ +Bys By Pys Baso - P,
HE CBA3AHBL MEHKLY COOOH HHEAKMMI SaBHCHMOCTAMH, ME IPUXOIUMD Kb
SaRIOYCHIO, UT0 KO(OHIiCHT IpH mXbH Juddeperniaraxs 85 mocabimers
TORIECTBH TOLKHE YHHUTORATHCA, TaRIMT, 00pasoND moIywaercd cabiyomii
PALD HOBLIX'L PaBEHCTBTL

07 4 0X 1
o

g gl -k

07/ n 0X )
TR

oz, amy o Om o (14)
0/ 2 0X

— — P _“*_9,

dp.y gs==i : ()pa

r:],?.,...n.- | /

McRI0uMBYL MHOKITE b 6 3B IIEPBEIX n~~1 paReHCTBH, NOIYIAELMT »
CIBIyOIIXE paBeHcTsD

dZ # dX
(Ean . P 15
dg,'T S:ZI P - d.fE",_ 0 9 ( d)
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Jerko moxasath, uro B cmucTeMbh 2n ypaHeHill, 00pasoBaHHBIXD Ceiuach
MOIVIECHHBIME 7 paBeHersaMu (15) m n mocabrHEME paBeHcTBAMH (14),
CYWECTBYOT TOABKO 7 DASIHUHBIXD MEELY CoO0il ypapuenifi. BB camoms
abab, M mwhemt n cabiyloIUXD TO®IECTBT

IZ': XJ:] __-2 Ps [J\Ys’ Xi’»'] =00,
S

= L 2y

Iocab packpwiris ckoGoxb Beflrepa m mpmBeleHis, HANUCAHHBLA TOEICCTEA
HOPUBOAATCA KD BHILY

dX, (()Z 2 P()Xs)

g ldl o op,

0X, [ 47 z dX, (16)
"pr dx, i;; P, dw_ = %

Bt 2,

Jerro Burbrs, uwro, seabjpcrsie ycaoBiffi HEBOMIOTIN gymrmii (13), 1o
venpmefi mbpb oguEs usw oupepbinrexell 7-aro MOPAIKR crbayomefi MaT-
PHCCH JOMKCHD OBITH OTIMUHBIMNG OTD HYXSI ')

‘1 ‘ dX, d4xX, gX, X 0X, 0X,
i | dw, dz, de, dp,  dp, ap,,
! i dX, dX, dX, dX, o0X, 0X,
H M(Z;:E dz, st de,  0p, F]Z el dap,,
1R o R o Cose e ¢
e, i O o 08, U, ap, |

Tloaromy paBencrsa (16) IpPeICTaBLAOTDL 7 paB.qubIXI, YpaBHEHIM
OTHOCHTEABHO BRPAKEHiH, UpeICTABIAOIMXD IBBELL YacTH ypasHCHI cu-
creMbl, cocrosmefi meb mocrbImuXbL w ypasHeHid (14) u ypasmemiil (15).
CrbjoBareapro, w3h Tocabiueil cicreMbl YpaBHEHIH TOIDEO # DPAsIMuHLL
NER1Y co60fi, OCTAILHLIA ke 7 YPABHCHI YHHUTOXAOTCA, HA OCHOBAHIM
HpeABAYIIIXE, Bh cuIy 3asucuMocreil (16).

Lpoxb Toro, BerbIcrBic HepaBeHCTBA HYIO 10 MeHbImeli wbph orHOro
U35 VIOMSHYTHIXD ompesbrurerell MaTpuCCHl, CTAHOBUTCA OUEBHIHLIMD, UTO

1) Cx. E. Goursat.—Legons sur l'intégration... p.p. 274, 216.



e o

COOTBBICTBYIONIA eMy # pasImTHFIXDb ypaBHemift, pascuarpupaeMoii COBOKYII-
HOCTH T0CAbHuXD % ypaBHeHi (14) W ypasmemifi (15), paspbmmMer 0THO-
CHTEIBHO BEIMYUHD

S R
I Jal0Th NX'D 3HAUCHIA, KOTOPBIA, coBMBCTHO b faBHBNMuU (yEEmisMum (13),
ouperbagioTs Kacareabnoe Ipeodpasopamie.

Tarnys 0GpasoMs, 00 TAHHEINE n - 1 (YEEIIAMD B HHBOIONIM, pu
NOMOTITA STEeMEHTAPHBIXD Ouepaliii 1uddepentuposanis 1 airedpaniecraro
PBIICHIA JIMHEHRHXT ypaBHEHii, omperbaaorca HOBHS # (YHRILH, KOTOPHLL,
COBMBCTHO ©b JAHEBIMI (DYHRIIAME, YIOBICTBOPIIOTH BABHCHMOCTAMD, BBHIPa-
KCHHBIMD paBeHCTBaMu (11) m (12).

Rarxns aTH mocabjuis saBHCHMOCTH Tak: W TOALKO UTO paspbuiernag
3a1aUa PasbICKAHIA YHOMIHYTHXD (YHRIIT TIPejicTaBIgoTs IOIHYH aHAIOTIO
€O CBOMCTBAMM KaHOHHYECKOM CHCTEMBI HHTEIPATOBT RAHOHHIECKHXD Ande-
PEHIiQIBHBIXG YpaBHEHii 1 ¢b 3a1auef PA3pICKaHiA 0010aro WHTeTpaJa Io-
crbjmefl CHCTEMBI II0 TOXOBHEHOMY UHCIY ef HHTEIPAJIOBS BD HHBOJIOIII.
Ep omunt nmocabimuvs Bompocamt HaMDL TpumieTcs BO3BPATHTHCA HA MOCTB-
AyOIIUXD CTPAHHIAX's Hallero uacabropamid.

Bosbmews, manpnybps, crbayomia ypasmenis

X =%, T,=p

=o—A{x +u,)p,

&

Taruws oOpasows B paseMarpuBacMoND cayuah ypr mrbewrs
X =z, X,=p,, X,=2,,
EE (m _)) pg:

IpH 1eMB  COOTBBTCTBYIOIS yeaoBis (11) YIOBICTBOPAIOTCA TORIECTBOHHO.
Br macrommems cayuah n nocrbimuxn ypasmenifi (14) 1 ypasmemis (15)
00pa3yloTs CHCTEMY WIECTH YPABHEHid, M85 KOTOPHIXT TPH VHEUTOHAINTCT
TOHICCTBEHHO, & OCTAIBHLIA TPH AAl0TDH CabIVIONiia paBeHCTBa

& +x,+ F,=0,
2)2”—'271 _%1)1:0;
Bk ol

MoatoMy TpH OCTAILHBIA HCKOMEA YPABHEHIT DABCMATPHBAEMALO KACATCIH-
HAro mpeodpasoBamid CTaHOBATCS
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e s leie DUl Uk
4. Hycry uywbeMT m PasIuuHLIXD (PYHRLiA, BLIPAKCHHBIXD BD HMPEH-
Heli cmeremb mepeMbBbHHBIXD,
WP s e Bk T B v (17)
= B R

Hazosems cOOTBBTCTBEHHO uepesh

’ ' o / 1L r v ’
o e e L by | et

BHAUEHIS, ROTOPHS NPHHEMA0TH (yHENM (17) BbH HOBLIXD NePeMBHEBIXD.
Takunt 06paszos, Ha OCHOBAHIL (OPMYIH KacaTcAbHaro IpeodpasoBamid (3),
mwbiors vbero cabpyomia ToEecTa

A P ~ =
P e 2 B e, )

— F (X, X, LEEARap g P

Iosromy, coctaBiad ckodky Beilaepa jug kakofi-1m6o mapst GyHRUE F o0 F
noayuacMb, Ha OCHOBAHIN H3BBCTHHIXT (opMyrs 1), cabiyoumiee paBeHCTBO

U

F : Fadadt
[E,, F]—ZZD(M- ) (X, XkJ+ZD(~ﬁ) [X,. Z]
ic 7

’i’ £

A F,F)
£ 330 (2ol g, m Sl x iz, Pt

l‘(i, 1’ b k

+330 (F < AN

k pqa ?7
rrk cymmupoBamie pachpocTpaHAeTcA Ha Beh DASIMYHBLA 3HAUEHIA s U O,
015 1 1o .
B cuay cBoHCIBE KACATCIBHBXD MPeo0pasoBamiil, BEPAKEHHEIXD yCI0-
igvm (11) w (12), mocrbiHee pPaBEHCTBO CTAHOBHTCSA

1) Cu. Moe counnenie ,00o UNMEIPUPOBAHIL YPAGHEHHE Co UACIHMLIL NPOU3EO0-
Horwu®..., erp. 40
E. Goursat.—Lecons sur l'intégration... p. 276.
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= 1 ’ 7 f o
[F, F,]———[F, F.] (18)
a

I TIOKA3BIBACTD, UTO CKOORN Beiliepa, cocraBienmsa 11d mamioi napsl JaH-
HLIXD (PYHEIR (17), 061a1al0Th CBOCTBAMI uHeaAptanMHOCHYU TI0 OTHOIIEHI
Kb KacaTelbHBIMD 1PeodpasoBaHisgNE.

Iloxyuennoe paBercTBo OPUBONTT KDL BechMa BAKHOMY 3aKI0YCHII, UTO
SAMERYMAA cucmena npoussodwnzy ypasnentiic C. Ju npeotpasosmeaemes, npu
nOMOUI RACAMEALHNLY NPeodPas0sanist, Modice 65 AMKHYINYIO CUCMENY 1po-
uzs00nirs ypasuewid O. Ju; maxums sce OPAIOMD  HOPMALLHAL CUCIEME
NPCOTPASOGHBAEICA MOKCE 65 HOPMAILHYIO CUCH EMY).

Bospyens cabgyomyn samsryryo CHCTEMY JHHEIHBIXD ypaBHeHI ¢b
TACTHBIMIL IDOMBBORHBIME  ofHON (YRENim £ mo HesaBuCHMBIWE mepexbi-
HEME &, Ty ooy By Piy Byye oo B,

['erﬂ f]:(’)ﬂ } (19)

Pl Ok et

rib Bebh (ymEnin F. maxonarcs MeELY co00fl BB mEBoIwIiN. IIpeodpaso-
BRIBAEMD MOCIBIHION CHCTEMY Kb HOBBIME TepeMBHHLINE Bas 2o v e
Pys Py --p,, TP TOMONLH (OpPMYID RacarelnbHaro peodpasoBatis (3).
Hasosenws coorsbrersenno uepesr F. u ' 3nauenis (ysgmifi F u f B
HOBBIX'D NepeMbHEBIXD. Ha 0CHOBARIM HpeInIIyILaTo, Terko Bu1bTH, UTO CII-
CTeMa ypaBHEeHi (19) mpeo0pasoBHBaeTca BDL CIBIYIOIMY0 CHOTEMY ypaB-
HEHifl, BIID KoTopofi amamormuent IpEeIbIAYIemy,

[F,,.a ]UJ: 3 (20)

Haronensn, B5 ciny pasencrsa (18)-aro, CTAHOBHICHA OYEBUIHBING, UTO
RAHCONTE UHMEPANs CUCIEMB AUNCIHHIL ypasuenii (19), Gydyyu npeoipa -
SC6AND, NP nomoupw  fopmyas wacamervnaro mpeospazosanis (3), cmano-
BUMCH; 6 HOGWLY NEPEMWHRWTD T, ', P, UHMEUPAIONT CUCHIEMHN ypasne-
uiti (20). 1L0aToMY, cucmema miweroasiuzrs UHIMCLPAA06Y 6 WNEONI0UTN YPas-
wenite (19) npedemasasems, 6v ykasauumzs HOSNT NEPEMMHIBIL Y,  MONCE
CUCTRCNY UNIREYALA08D 65 UHBOMIOUIU NPeodpasosannmzs ypasuenii (20).

IIpersinyntis pascy&Iemias TPUBOLATH, HAKOHeL'S, Wb cabryomemy
BARIIOUEHII:

Lyemy ummenms sammmynupo cucmemy npouseodnmas ypusueniit C. Ju

FAE Bydaatt, 2, Py Poy - o) =10, |

J
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ROMOPYIO MPEOTPUSOBMEALMs Kb HOBUIMG NEPEMILHHUIMB, N0 FOPMYIAMD KACW-
measubizs npeospazosaniiic (3). By maroms cayuain 0vesudno, wmo Kasedoc
NOAHOE UHMEPUALHOE COGPanie Jannuzy ypasHenid (21) npeolpasosneaemca,
NP NOMOU MWLy dce POPMYAs KACAMEILHAW NPEOIPAIOSANIA, 65 NOIHOE
UHMELDALVHOE CODPANIE NPEOTPAIOSANHOTE CUCTIEMB NPOUSEOTHNLY YPABHEHI.

Hpu aTomt ofEako cIbIyers OOPATHTH BHMMAHIE HA TO 0OCTOATEXb-
CTBO, UTO EAACCD IOJHGIXH HHTETpPAXbHRXD coopanifi C. Jum Boodme uambh-
HACTCH, IPH sadbEb IepeybEEBIXL, CBASAHHBIXD MEHK1y COO0H (opMyIaMm
KACcATeIbHBIXD IpeoGpaszosaniii. Bon caoms rbab, kzaces 1mpeodpasoBaHRAro
HHTETPAIbHAT0 COOpaHid 3aBHCHTDL He TOAbKO OTH KIACCa LepBOHAYAILHATO
cofpamisg, HO Takke I OTH KIacca pascMarpHBaeMaro KacarerbHaro IIpe-
00pasoBaHid.

Ilycrs mmbewt, Hampuvbps, ypasHerie

p] _1—‘1’1_3 (l)3+1)3)220. (22)

IIpeoOpasossiBaens ero 1o crbiyomuyn (Qopyyrays KacaTelbHaro mpe-
oOpasoBaHig

L - ARAE L «’._ 4
P,=Dp,, P:=DPy DPy=72,.

Pa:scmanHBaeMoe yp'cLBH/eHiB CTaHOBHTCA

|

gz (p,— 2, =0 (23)

u mvbers cabiyoniifi moansi mETerpaxs Jarpamka

'

uC,) 1 7 ;
= e O+ 6,

LLI

LI I0IHOE UETerpaibnoe coopagie C. Jm HyIeBOro Kiacca, COCTABISHHOO
13T ypasHemis (23) H TPexd cIBIYOIEXT

1

al e o a1 = it A et e AUs g

t————=0C, p,—x,=0, Z—u,p, Ty) — g Py = C,.
2)2——5173

Bosspamaach &b MPEKHIND TepeMBHHBDD, TPHBOIHND ocIbAHI0 CHCTEMY
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Hocrkmia paremcrsa onperbamors cabayoutifi moxmwii narerpaas C. Jdn
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Jduaa Broporo mpuMbpa BosbMeNT cabiywoinee ypaBHeHie
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Hocabnee ypasrenie, npu momomu (GOpMyID RAcaTeIbHaro IpeodpasoBamis

) ’ ’

’ 7 ’ ’
By=1,, By=DP,y, T="=0, 2 =2—Z, Py, P, =Ps Py =% P3="Vs;

IPHBOZNTCA Kb cIbAyoONIeMy BUIY

(;_,l », %")’)x/ y/—— xlx’

ot T Vol .

78 = | )

1) -—T— T2y i ’ ‘_O' ("D)
'.1:11)3 x

TloaHoe HAETETPAIbHOE cOOpamie HYAEBOTO Kracca MocTbiuaro ypasHeHid upes-
CTABIAETCA COBOKYNHOCTHIO YpaBHeHis (25) M TPeXD CIBIyDIMEXTD
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ROTOpBIA ompeabasors cabaylontifi mormpifi wmrerpaan larpamga  ypas-

HeHia (24)
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OdparHas sawbra IepenBHELIXT Hpeo0pasoBBBAETH ypaBHEeHie (25) BB (24)
n HafijcHHOe 110IHOE HHTCrpaibHOe cOOpamie HYJIEBOTO Kracca BhL coOpaHie
IepBaro Riacca ypaBHEHIS (24), PeICIABIALMO6 COBOEYIHOCTBIO STOTO IO~
crbIHATO ypaBHEHIA W TPeXD CABIYOINXD,
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KOTOPBA omperbadnTs noarsdi naterpain C. Jx mepsaro Kiacca JaHHATO
ypaBHeHIS (24)
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PascMorpumb, HakOHED, cIbIyoOmYyn CHCTEMY YpaBHEHiil
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NPHBOJATE ypaBHeHid (27) Kb crbiyomeny BHIY
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orH nocrbimia ypasmenis nybiorTs mouausti marerpars C. Ju mepBaro KIacca
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Coorsbrersyiomee MOIHOE HHTETPAIBHOE cOODaHie MPEJICTABIAETC COBORYI-
HOCTbI0 ypaBHeHIfl (28) m crbpyomuxs
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Cosepmag oOparHyo s3aMbHy HepeMBHHEIXD [OIyYaeMb JAHHBIA ypaBHEHIA
(27) u cabayoniid
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NPEICTABIANILA [0IHOe HHTerpatbHoe cobpanie C. Jm HyaeBoro Kiacca
JAHHBIXD ypaBHeHifl (27). Pesyaprart HCRINYeHid, H3D IOCIBIHAXD Tpexh
YpaBHEHill, BEIMUUHDL p, M p, OPHBOIUTD Kb NOXHOMY muTerpaty Jarpagxa
CHCTEeMBL (27)
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Bt mpuseseHHBIXT upnabpaxs Mbr COBEPIIAJI KacaTelbHLI Ipeodpa-
30BAHLA, YTOOH YRABaTH, KAKD BHIOESMBHACTCA KIACCT MOIHEIXL HHTerpaanb-
HHXD coGpanifi, npn mpeobpasosamin ICPeMBHHNIXD, CBABAHHLIXG MEALY CO-
G0il (hopMyIaMH KacaTerbHBIND IIpeodpasoBamiii.

Camo coGow pasywberca, wuro NPUXOLUTCA BOSBPAILATHCS KL pas-
cuorpbEmoMy Cayualn IpeoGpasoBaHiA HHTEIPAIBHATO coOpaHisg BeAkifi past.
KOTIa MBI HPe00PasOBEIBAGMD [OTHLLA HHTerpads Jarpamma  Rakoro-rmoo
VPaBHEHIA ¢ UACTHBIMI IIPOH3BOIHHIMIL nepparo nopsaika.  Abiicrsureanso,
nycrs umbems 1uddepentiamproe YPABHEHIE CB YACTHBIMH ITPON3BOLHBIMI
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Y100kl MOTYUUTE OTCIONA IOIHEL HHTEIPAIL JPaBHEHIA, BB KOTOpPOe Ipe-
00DABOBLIBALTCA TAHHOC YPaBHeHie saMbHO BXOJAIMUXD BT, HETO IepeMBHALIX .
qepesh 2y, 2y, ... 3, &, P,y Py ... P, IPH NOMOMIH (opyyas (3), mu npe-
00pA30BEIBAEN Kb HOBEIMD IeDeMBHEEMT He TOIbEO JAQHHBIT MHTerpaJh
H3CAbIyeMaro ypaBHemis, HOu ero IEPBLIA IPOH3BOJHBLA YpABHEHIA II0 Iepe-
MBHEBINGD gz, Ty, ...z, TAKENE 00pasoNs 3aj2ua HPUBOJIHTCA Kb Ipeodpa-
0BaHIN IOIHATO MHTErpatbHaro codpamia C. Ju HY1eBOTO Raacca. IToaromy
EIACCh TOTO COOpaHid, ROTOPOE HOJIYYAETCA BD peayabrarh mpeolpasoBaris
HePeMBHHBIXTD, BaBHCHTTL OTH RIacca PasCMaTpIBAEMAro KacaTelbHaTo Ipe-
o6pasopania ¥ BOOOmIE OTINIEHD OTT Hyxreroro. CibroBaTelrHo, MCXOLS H3D
II0IHAr0 WHTerpala Jarpamma JaHHATO YpaBHeHiZ, Ml He mwbeirs B00O1IE
BOIMORHOCTH, TPH IIOMOLIN RACATEIBHLIXL UPeoGPAsoBamifl, Hafith moXHbil
HHTETpaIh Jarpamsa 1peodpasoBaHmar0 ypaBHeHid.

Cb Apyroif cTOpOHBI, KART MEL BUIUMD, BD HOCABIHEMT U3T IIPHBELEH-
HBIX'D IPIMBPOBD, KAacaTelbHbA MPeoOpasoBatis IaloTh B HBROTOPBIXG Cay-
UadAX'h CNOCO0D IOIYIATh HHTCTPALE  KIACCHULCKOI TeOpiH JH(Pepeniais-
HBIX'D YPABHEHIl Ch YACTHEIMH MPOHSBOJHBIMI NePBAT0 HOPSAIEA OXHON He-
usBberHofi yHRUiM, McXo1g H3L HHTCTPAJBHBIXD coOpaniii C. . Im. Bb sToMD
OTHOIICHIM  HAmryuwimifi upuybps upeicraBigers uspbeTHOe 0000uIeHHOE
ypasuerie Raepo

d=ap+yq+rfp, q (29)
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rrb f whroropad, raras yroiuo (yHRmig IepembEEBIXTD p u ¢. BBoid HO-
BblA IepeMBHHBIA, M0 (OPMYIAMT KacaTelbHaro IpeodpasoBamid

g=p, y=q, d=z—mp—yq, p=—z, (=Y,
IPe00PasoBLIBAeNT IAHHOE YypasHemie ®b crbiyoueny By, BD (opyb
(PYHELIOHAIBHON 3aBHCHMOCTH,

ae Sl (30)

Jerro paspbumTs crbiyommys 00pasoMs HocIbIHee PaBeHCTBO, PascMaTpu-
saeMoe, ¢b Toukn spbuin C. Ju, Tak®e RakD TPOH3BOIHOE YpasHeHie. Meramo-
uasg 3Havenie gufepermiata dz’,
of of
de'— — da' 4 - dy,
oz’ = ay' -

13b YCJIOBiH COEIMHEHHOCTH IOBEPXHOCTHREIXD 9I8MEHTOBD
de' = p' dz'+ ¢ dy',
MOIy4aeMb pPaBeHCTBO
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Hocabinee pasemcTBo mWHeTs TpH pasimuubXt phmenig. Ilepsoe uswn
HIXD cIbiyommee
oo — L
rib C,, C,—1Bb IPOH3BOIBHBIA HOCTOAHHBIA Belnuussl. Bropoe phmemie
nbers BUID

y=9@).
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}) dlxl (g dy/) ] ( ) 2
r1b ¢ (z') npeicraBisers npousBosbHyL (yEEmi. Hakomems, Tperoe ph-
merie mpejcrapigercd cabiyomuMb 00pasoMb :
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Coorsbrersenro mocarbiandp phileHIAMD, MBI I0IyYaeMD TPH PasidnuyHbIXb
phurenia mpeodpasoBamgaro ypasaenia (30). IlepBoe n3® BouIe HAllIeHHBIX'D
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phienifi MPHBOANTD KDL NOJHOMY phureHino Broporo Elacca ypasHeHif (30)
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Bropoe pbuienie mpeicrasigerca Bb cabayomens surh
d=f, 9@), y¥=9@),

;a'=3f~~(q'—%)go'(x'>.

Ecan, sanpuybps, noromuts b mocrbigent pbuerin ¢ (z) = O + ¢,
b €', C'—1Bb IPOH3BOIBHBIA MOCTOSHHBIA, TO MBI H0IYYaeMb  II0IHOE
pbmrenie C. Jun mepsaro rracca ypasmenia (30). Hakowers, mocabinee ph-
nreHie ypasmenig (30) npejcraBigercsa Bb BHIS
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Cosepurast o6patayl 3aMbHy HepeMBAHLIXD, MBI HAXOIHMD, COOTBBICTBOHHO
U35 NPUBCIEHHAT0 BHIIE IepBaro pHuleHia npeodpasoBAHHATO ypaBHEHis,
IOMHKIT HHTCTPAIH Jarpan#a JagEaro ypasmeniz (29)
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Bropoe pbumenie ypasmemiz (30) upuBonTh Kb 0GHIEMY HHTETpaIy ypas-
HeHig (29)

c=uap+yg——fip, q.
q=9(p)
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rib p u ¢ npexcraprmors mepevbumbie mapaderps. Hakomemws, mocrbimee
pbmerie ypasmemia (30) zaers OCOGEHHEI -HHTETPalD 0GOOIEHHATO YpaB-
nerig Riaepo

d=ap+yq+1(p, 9,
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rib p u g—mepewbrunie mapayerpel. TakmyMn 00pasoND, Eakb cIbiyers
TARAE H3D HAMNXD HPEABLIVIIEXD H3CABIoBamiil, OTHOCHTEIBHO CYINECTBO-
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BaHIA MOIHBIX'L HHTETPATBHBIXTD coOpamifi C. Ju, odofuenHoe ypasHeHie
Raepo e nybers MOTHBINE HHTETPAIOBD, OTIMYHLIXDL OTH HYJIeBOTO klacca,
0 Beh HMHTCTPAIbHBIA COOPAHiA PASIMYHBIXT LIACCOBD IPEoOpa30BAHHAr0
ypaBHCHIA (30) HEpexoldTh, IpPH IOMOIUIM KAaCATEIbHBIXDH MPeo0pasoBamiil,
B pbmenis HyIeporo kaacca 00o0IeHHaro ypasuenis Kaepo.

Bt cBonxn mzcabjpopamiaxt C. Ju me ocramaBIMBaeTCA Ha CPABHEHIHN
MEELY c000i IPeodpasoBAHHBIXL HHTETPANBHBIXT coOpamifi, He pasimdgas
HXb 10 kraccams. Op rourn spbuig C. Jlu, moIHMA HATEIrPaIbHLIE COOPAHid
Pa3INIHBIX'D RIACCOBD ABIAITCA COBEPIICHHO 3SKBHBAJCHTHBHIMH aHAJUTHUE-
CRUMHI BICMEHTAMH. Y CTaHABINBAA OJHAKO BB HAlIEMD H3CIBI0BaHiN CyIie-
CTBeHHOC pasinuie Mem1y nurerpasamu Jarpamka n C. Ju, Hamb TIPHX0-
IUTCA TaKKe IPUHMMATH BO BHHMAHIE KIACCH PA3CMATPHBAEMBIXT HHTETPAJb-
HBIXD COOpamiii BH 00BHXD cHcTeMaXh NepeMBHHHIXE, CBIBAHHLIXE MEEIY
co00il (opMyIaMII KacaTedbHBIXT Ipeodpasosaniii. Ha sro mocabimee oberos-
TeIBCTBO 51 UMDBIB ciayuafl yKasoBaTh BL CBOEMT COTHHEHIM ,Odn wmmenpi-
POBAHLI YPASHEHIT Co YACIHONU NPOUSSOOHBIMU NEPBALO NOPIOKG OTHOT He-
u3sWEMHOU  Pynruin’ U BL IBYXD coodmeniaxt Ilapmkckofi ArajgeMin
Hayrs 1) , Considérations sur les travaux de M. M. S. Lie et A. Mayer®,
. 10 HOBOTY Takb HasbiBaeMaro ycosepuiencrBopamis C. Ju cuocofa mHTErpH-
pos anig HArodn—Maiiepa ypaBHemifi ¢b YACTHBIMI HPOMBBOAHBIME [EPBATO
nopaika oxHofl memspbermoll (yHEUin. B mocabayouewms HaIomeHim HaMb
OPAIETCA BOBBPATATBCA KT 9T0MY IocabaEeMy Bompocy cnh Goabe obuiei Tou-
ki 3phHid.

5. I'ypca 2) pascMarpuBaerh, KARTL NPUIOKEHIe TEOPIH KACATEILHLIXD
npeodpasosanin, ussbernnii cmocods A. H. Kopkmwa umarerpupoBamis 1mg-
(pepenTiaIbHEIXT YPABHEHI b YACTHRMH IPOM3BOJHBIMI [EPBATO MOPAAEA
oxmofi memspberHON (yHrmin 3). Ha mocabiyoIiuxs cTPOKAXD MEL H3I0EAMD
9TH cooOpaikeHid BbH HBCROABKO 0000MIEHHOMT BHIE.

ycrs uwbeNt wuopmasvmyro CHCTEMY PABCMATPHBABMBIXD YpaBHEHI

PO R e T e

(31)

EE=l B L am
BOB‘BMG;\YL ILOIH BT IHTEerPpalb 1TEPBBIXH k yp&BHBHiﬁ HOC.}TEILHBYI CHCTEMBI,
I’,I’.ﬁ ]ﬁ<3)l. COOTBFBTCTBYK)HLBG EMY ITOJHOE HHTETPaIbHOE COGP&Hie, IIpeicTaB-
JEHHOE yp‘dBHeHL‘IMH BDL HHBOJ‘HUUJHJ COCTaBJIACTCA IIPH ITOMOIILH OH@D&HHUI

') Comptes rendus des séances de 1'Académie des Seiences, 26 juin et 3 juillet 1899.

2) E. Goursat.—Lecons sur l'intégration... p. 302.

3) A. H. Roprnus.—O coORynHbTs YpaeueHisss o UAacmubde  1mpouseo0uwsi
nepsaro nopadxa. C.ILE. 1867,

Comptes rendus des séances de I'Académie des Sciemces, t. LXVIIL, p. 14 60.
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uipepeRIpPOBARiA # aIre0panueckuXh HCRI0UeHift (ey. crp. 54—57).
Ipegmono®uMD, 4T0 9T0 IocaBiaee codpamie IlpejcTaBiadgercd cabayionrei
cHCTEMONl ypaBHEHIl BBH HHBOMIOIIN

AL Tt o & Ty Pt P ) =1,

P N N P B = C.

=1, 2, .n—F1L1,

r1b Beh C,—NpousBOIBHEA MOCTOSHHBIA, MPH YeMDH EIACCH 3T0T0 COOPAHIA
MOKCTD ObITh HYJIEBLIND WIH KakuUMB YroJHO, TAKH Kakd Beb mocaBaymonrid
pascymIeHiA MpHIATAlTCA KD COOPAHiAMT J0O0T0 KIACCa.

lpunmnvada Bupamenis F, u @, coorpbrersenno sa (ymemin X,
X,,...X , Z, cocraBigems (opMyIbl KacaTeIbHaro MpeoOpPasoBaHiL (cM.
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IlpeoGpasoBaHHbIA KB HOBBIMT HEepeMbBHHBIMD .,
OUEBHIHO CTAHOBATCA

(]

. P, Yypasmemig (31)
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Takb rakb cucTeMa JaHHBIXD ypaBHeHid (31) wopmaavnas, TO IOIY-

UeHHGIA TIPe0dPA30BAHHEIA YPABHEHIA IPEICTABLIOTD TAKKE HOpMaabHylo CH-
cremy. IlosTomy croOku Beitiepa

dF’;,* =T
ap,

b, (155
TOLKHB YHHUTORATLCA TOEIECTBEHHO JIg BCBXD pPAasIMUHBIXG 3HAUeHil »,
ors 1 10 %, m 3Havuenii ¢, ors 1 10 m—AK.
Orcioga cabayers, uro Beb (ymruin F), 4; HE 3aBUCATE OT%D nepemba-
HBIXD P, Pgy -+ Py, H Ipeo0pasoBafmas HOPMAIbHAA CHCTEMa YypaBHeHIi
npejcTaBigercd Bh cabayomems Buib

~y/ / / ’ N/ ¥ 7 ; ! ; ’ ke
1’7c+¢(x7;+1ﬂ Eppgs e B o By yp Prepavien P =0,

(32)

P= 102 et — R

Tagams 00pasonp cucreMa (31), coCTaBICHHAA H3DB m YpPABHEHIH ¢B 7
YACTHBIMI TPON3BOJHEIME, TPE0GPA30BHIBACTCA Bh aHAJOTHURYH cucremy (32),
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UHCI0 YpAaBHEHiT KOTOpofi M WACTHBIXD UPOUSBOAHBIXD —RARI0C MeHBIIE
ua k eIHHAIG, CPABHUTEIBHO Cb NEPBOHAUAIBHOIL cucremoii. Ilpoxomkas
1oBTOPATh TH ke cambld IABHCTBIA ¢b MOXYUCHHIBIME ypaBHeHisME (32), IpH-
XOAUNDL, HAKOHEIh, Kb OJHOMY Ju(QepeniialbHoNy ypapueHin. Tarh Rakb
AHTErpupoBaHie 01HOTO ypaBHeHid IPOBOXUTCH, HA oceoBamin Aroou-Maite-
POBCKATO CI0CO0A, Kh MHTETPHPOBAHII CHCTEMBI ypaBHEeHifi, TO M3I0KEHHDII
¢II0c00TD IPUBOIUTDL BD p‘esyﬂbmfﬁb HHTETPUPOBAHIC JQHHLIXD YPABHEHI Kb
0JHOMY 0OHIKHOBEHHOMY muddeperiaibHOMY YPaBHeHiio. 7

HpusejeRERil c110c00h N310:#KeHIL 0000UEHHOM reopin A. H. Koprunna
1aeTh WHCTO IBYMD CYIECTBEHHBIMD BOSPAKEHIAMD!:

Bo-mepBEIXD, Beabacrsie BBejeHid o0mHXD (POPMYIDH EACATCIHHBIXD
npeoGpasopamifi, CTAHOBATCA HEH3BBCTHBIMB KIACCD MOIHATO HHTETDAALIATO
coOpanig, ROTOPOC JIONKHO IOIYYATHCS B pesyaprart BHINOIHEHHATO HHTE-
IPHPOBAHIA, T. €. BBOIUTCA Tame HEOUPE[BIEHHOCTh, OTHOCHTEIRHO HCEOMATO
phmenis, koropas XapakTepuayeTh BCH CHOCOOHI uarerpupopamia C. Ju.

Bo-BTOPHLIX'D, HpUBEIEHHOE H3I0ECHIe YNyCKaeTh H3DL BHAY OAHY 0CO-
GEHHOCT, KOTOPAd ABIALTCS BECHMA CYIIECTBEHHON HPH HBROTOPEIXD IIPH-
J0meHigxD cmocoda murerpmposanis A. H. Kopsmma. [BicrBATEIbHO, 9TOTH
nocabamiil TpedyeTn, CPABHMTEIRHO Ch APYTHME IIpieMaMHu HHTETPHPOBAHIA
YACTHHIXT YPABHEHIl, HAHGOJBIIATO WICIA ONEpalifi HETErpapoBaHii. THmp
me mebe BL HBROTOPHIXT BOMPOCAXDB, KOTOPhIE HAXOLATCA BDH CBASH CD pa-
3HCKAHIeND HBCROABKAXD HeHsBBCTHHIXB (YHEOI MHOTAXD HE3aBUCHMLIXD
nepembrmnxsh, Kakp mokasars A. H. Koprumb:t), eTo c1oco6b MHTETPUPO-
Bamig 1aers upocroe phiedie pascMaTpuBaeMOil 3alaul.

Hogoe msaomemie pascvarpipaeMofl Teopisr, ROTOpOC MBI AaAUMD HILKE,
OCHOBLIBAETCH TakKe HA KACATEIHHBIXDL [PE0Opas0BAHIAXD, HPH YCMD THCIA
HOBBIX'h U NPEKEAXTD UepewbEHEXTD pasmmasl Memty cobofl. IlosroMy mHe-
0OXOJIMO I[PEABAPUTCABHO OCTAHOBHTHCA Ha HBCROIBREXT TEOPETHUCCRHXD
c000pakeHIAXD.

6. Ilycts mpemnia mepeMbHHDLA

By Toyin. Tys SOBRIPLIUI DY

I HOBbIA HBPGM"EHHI)IH

L 20 i s oih o 0
Bpo Loy v By Bo W5 Ponwaonly,

1) Kopruns.—O cOBOKYIHBLLD Y PASHEHIALS. .

Sur les intégrales des équations du mouvement dun point matériel (Mathema-
tische Annalen, Bd. II, 1869, 5. 13).

H. H. Caamnioes.—LPasvickanic ummeipainss, o0wuss 300Q4aMs 0 PAGIOGTHCLU
wikoii, nepacmacunori wumw (Coodmenis Xapsk. Marematnueckaro OO, 7. VI)‘.
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CBA3AHBL MEKIY CO00f 3aBHCHMOCTAMI

-, o oy 5 Ts 4 ] '
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=27, Boer ol o LD B )
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(33)

/
Pe="P (@, %)...7, 2, ps Ppr... D),

S=l 2o ain

Kean MCKLY Pa3CMaATpPUBAEMBIMHI ]IepeM'BHHBIMH CYIIecTBYETDL paBeHCTBO

dz— ¥ p, dr =0 (d — b, de ) (34)
s=lI s=1

T0 00b cucreMl mepewbHEANIXG O0mperbILOTE oGOl KacATEIbHOE npe-
o0pasosamie 1),

Hpexmozomuns, uro m<n. Tawb KaKb HAHMEHDIIE® UHCIO ypaBHeHii
phuienig ypasewis (34) paBngercs n—m—-2, 10, uro0s mocabiEee pa-
BeHCTBO mybao wbero, ouweBWAHO HEOGXOINUMO J0LKHEL CYMIBCTBOBATD, KPO-
Mb 2m 1 ypasHeniit (33), eme % —m -1 saBucuMocTei. Ush HIXE n—m
CBASBIBAIOTS LPEKHIA MepembHHbIA Memay cobofi, a mocabiusg 3aBUCHMOCTH
OnmpeIhigers uepess HIXB SHAUeHie mepesbumofi o, ITpexiroaomnys, aTo s1H
3ABHCHMOCTI BRHIPAKAIOTCA CIBIYIONIMME ypaBHEHiAMH

f__(x,x_,...x,z,p,])_)_,...p)zo, i
i it 2 n 1 C o n } (35)

r=T 2 _on—m,
G By . 0,08, BlaPoss P

Ha ocmomamin cpoiictst phmeniii pasencrsa (34), pascymiag aHa-
AOTHTHO TOMY, RAKD MBI 8T0 JBaamrn BT n02 HacroAueii TIaBH, MI 3aKI0YAENE:

Bo-11epBLIXD, UTO ypasucnia (35) 06PUSYIOMS SANERYMYIO CucnmeMy, u
BO-BTOPLIXD, UTO cyujecmsyioms camiyiouyia pasencmsa

[X,'r X/;]:Ov [Xu Zilie=104
| 0izk
A b= !
[ i l] g I (1; kL ?'___].., . (36)
o .
[Z’ PJ;]:_ Gk! [—P,-s l)i;]—:oﬂ

1) Op. E. Goursat.—Lecons sur lintégration... 00845,
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_ 0X,

[Xfl., R1 S “Ttgﬁ

h 2 A

4, B]=1——"5; o, (36)
. oP,

[P“ H] === *a% G,

0aa 8Crxy paemmmﬁxa sHaveniit o w 1, ome 1 00 n. Ipu smomy nanuwcan-
HOLA POABEHCINAG BWNOAHSIOMCS, 60001, HA O0CHOBAHIN YpasHeniit (35).

Onmmraro B WBKOTOPEIX'S UACTHBRIXD CAYYadIXbh paBeHcTsa (36) HMBIOTH
MBCTO TOXKIECTBEHHO, AHAIOTHYHO TOMY CIYUAK, KOTAA UYHCIA HOBHIXH M
IPEeKRHIXD IIepéM’EHHLIX'b paBHBL MexAy coOoii. IIpepmozowuMs, HanmpnMbps,
4T0 ypaBHEHIA (35) 3aBHCATDH ABHO OTH BEIHYUHD

pl’ pi’ o2 'pﬂ—m

H paspBummyer oTHOCHTEXbHO TOCIBIHIXD, TAKL 4TO cabayoudii ¢yurmio-
HAJbHBI onpeibinress OTINYEHD OTH HYIA

D(Fl, Bt

n—nm
0
2)1’ 112’ s 'pnfm )

Ecan §ynenin X, Z, P, He 3aBUCATTL OTD HepeMbHHEIXD
Pio Baneval, o

TO CTAHOBHTCA OYEBHIHBIND, UTO DABEHCTBA [EDPBBIXD TPeXb CTPOKD (POp-
MYI'® (36) LOMKHBL Y10BICTBOPATLCA moscoecmeenno. Hakouens, ecau GyHEnia L2
HE BaBHCHTD OTD TBXD e mepeMBHHLIXD, TO TOTAA I OCTAIBHELI paBeH-
CTBa (36) TOKE YI0BIETBOPAITCSI TOWEIECTBEHHO.

Ipexmoxomuns, uto, paspbummss ypaBHeuid (33) u (35) OTHOCHTEIBLHO
HPERHUXD HePeMBHHBIND, MOIyIaeMb CabIyouis nxbo n-m—-1 sHaueHii
BDL HOBHIXT HEPeMBHHBIXD I OCTAIBHBIXD #—Ht IPERHUXD

o L o L e aalt ’ : P % .
B X0 s B, By B D B Es ity Ty
e 7! o ’ i ;‘1 ’ i ’ = s o
T2 R P P B 37)
s Y5 ’ op ) s 7 = 2 A o
B—d e oo W, B0 80 .8 ),

r=n—m-4-1, n—mt+2,...n, ¥ e L R e
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Ha ocHopamin pascymjenifi n04-aro HacTOANIEH TIABBI, JETKO BRIBECTH
crblyolee 3arinueHie:

Ecau ypasuenia 3amenymodt wan HOPMAALHOR  cucmenvt, Oydywu npe-
00PG306aANM Ko HOBLIMS NEPEMIBHHBIND, NP NOMOUU  HOPMYAD (37), ne sa-
BUCANTD 0D NPEHCHULD NEPEMWHHVILYD Ty, Ly- - - L, s MO 1NPEOOPAS0BANKAL
KB HOBLIMY NEPEMIBHHMMD CUCHIENE ABAHACTNCA MAKNCE COOMENMCMECHHO 3AMKHY -
MO AU HOPMAAILHOU-

7. Iloapaysach NpHBEIEHHBIMHI COOOPAKEHIAMM, J€TKO H3JI0KHTH TEOPIK
A. H. Koprmma. IIycre mybens cueremy # jugdepeniiaibHpis ypaBHeHI

¢h YACTHGIMH IIPOH3BOIHBIME I€PBAr0 Iopdaka O1HOM HeussberHOD (yHRIiN

oM e e e W e R

7 i 4175 202 L] 2 n ] (38)
vl Bl W J

IIpe1moromuys, YTo IepBed A 13D MocIbIHEXD ypaBHeHi 00pa3yorh HOp-

MaJIBHYI0 CHCTEMY H PagpBuimMbl OTHOCHTEIBHO MepeMBHHBIXD P, Py. - -Pys

TakD uTO cabayoiifi YHRUWioHAILHBH ompeibiuress OTIHYCHD OTH HYId

F:Foa-"F- -
D( el ")Zo. (39)

pl’ 1)__2, oia 'Pk

HanmmeMs DOXHBI HHTETpalh pascMaTpPHBAeMBIX'h k ypaBHeHiil

r—— 7 - sl ; 1 g y ’ o <
p== Vi, Lysoo Bys &5 Xy, Dnsn sl gl (40)

rib BeAMUMHH &', %, Z,...Z, ; 0003HAYAITDH 17— k-1 PA3TIMIHBIXD 11P0-
13BOIbHBIXT ITOCTOAHHEBIXTG, IPH 4eMDb BLILOJIHAETCS yCI0Ble

V o oV oV
D B Py oz 1= 0. (41)
N T /

CocTaBigewh YpaBHEHis, HpejcTaBIgollis, coBMbeTHO ¢b (40)-BIMB, obmiee
HHTETPAIbHOe CcoOpaHie HPOMHTEIPHPOBAHHBIXD YPaBHEHIIL,

oV e
.= ox. Sl du s, i .
| (42
oV dili s i
Tl.;_:*‘%?-—pi:(), g==1 2,...')&—-]5,'

[pH 4eMb 2 PAsCMATPHBAETCH KaKb (PYHRUIA OCTAIBHBIXD MPOHBBOJIBHBING
OCTOAHHBIXD &, &,,. -+, 5, 1 BHDAKEHIT p; 0003HAYAIOTD TACTHBIL HPO-
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I3BOJHLLA LEPBAr0 Topsjka (PYHKUIM 2° cOOTBBTCTBEHHO II0 HE3ABUCHMOI ITe-
penbunoil z;, Tawp ure mybers MBCTo paBeHCTBO
n—Fk
ST N
de' = Zpi dx,.

=1

JTuddepenuupyst ypaguenie (40), moryyaemws cabiyonee paBeHCTBO

n n—rk
1 0 oV o,
dz = ST e S N = lnr
: s &5 el L o,
=1l : t=1
1loarony, ecau BBecTH 0003HAUEHIE
oV )

TO CTAHOBHATCA OYEBHJIHLIMDL, UYTO PaBeHCTBO

n n—k
. A e i o
dz — M p, de, =06 (dz' — 3 p, dx))
5=l =1
YJI0BIETBOPACTCSA TOANCCTBEHHO, HAa OCHOBAHIM ypasHEHifl (40), (42) u (43),
T. e, MocTbAEIS ompe BT KacaTeabHoe MpeodpasoBamie MeELy IHPeRHIMI
nepeMbHEBIME

I HOBBIMH IIGPGM'}‘)HHI)IMI/I BEJIMYHHAaMIL

/ 1/ ’]/ Nl > / ! !
i Tyse e Wy gy &5 Pis Pyss oDy

Ha ocHoBanin mepaBencrBa (41), ypasHeHia (40) u (42) onperbidors
BhIpaKeHid CarbIyolIuxXs NPERHAXD IepeMBHHEBIXE

Ty Byrore =Ty &y Prs Pyse -y (44)
Bh HOBLIXH IepPeMBHHBIXTD H A HPEKHUXD

By oy ety s

IIpeodpasospiBasg KDL HOBHIMD UepeMbHHLIMG JaHHBIA YpaBHeHiZ (38), T. e.
OACTaBAAsd Bb HHXD YKA3aHHBDT 3HAUeHIA 1mepeMbHHBIXD (44), sambuaews,
UTO UepBhd £ ypasHeHiil (38) YHHUTORAITCS TORISCTBEHHO, TARD KaKkh
sHauenie (40)-0e (YHRUIK #z NpejcTaBILeTs HXDb HHTerpars. Buberb ¢
Thwb cabayers saMbruTh, UTo ATH k UepBHIA ypasHeHIf (38) IpeicTaBIAOTD,
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BB CHIY yCIOBid (39) m (41), pesyarprarTh HCKIOUEHIA HOBHIXT IepeMBHHBIXE
U35 ypaBHeHiA (40) u n HepBRIXT ypasHenidl (42). Takmwn 06pasows pas-
CMATpHBAEMbIA K ypasHeRifi ABIAOTCH BL Hacrosmems cayuab Thyum 3aBu-
CHMOCTAMIL MEHLY UPSKHIME nepeMBHHBIMI, ROTOPHA HMBOTE Mbero BL (op-
NYJIaXh RAcaTelIbHBIXB IpeodpasoBaHifi, KOTIa UHCIO HOBLIXT TepeMBHEBIXT
MEHBIIE UHCIA MPeRHHXDL. HaRoHeIh, TPelmoIomIMD, 9T0 0CTAIBHBLL M — k
YPABHCHIN (38) HPHHUMAHOTD BHIE

F;(g;l"/ a?;ﬂ.__x;_k’ 2, p P n .z Logoo s Xy .
' (45)
r=k-F1, k+2,...0m,
T. €. 3aBHCATTD BoOOIIE OTH A IpeKHHXD HepeMBHHBIXE.

Jo enxn mopn ME He qbaadn HUEARHXE TPELI0I0KeHI OTHOCHTEILHO
HHTETPHPYEMOCTH HM3CABAyeMBIX's ypasHeHii (38). Ho ecxum mpemoIomuTs,
4TO TMOCIBAHIA UMBIOTH MHTErpaxbs, TO Bb TakoMT cayuab JIerko I0KAsarh,
4T0 YPaBHCHLT (45) HPHBOIATCA KB HOBOM cucremb, ypaBHeHIS KOTOpOH He
SABHCATD OTD HPeHHUXD nepeMbunnxt. Be camonn xbab, mycrs pbmenie
AAHHBIXD YDaBHEHift (38) npeicTaBisercs paBeHCTBOMT

ey &5 VNN (46)
Bb rakoms cayual phmenic npeodpazopammofi cuereMur (45) moxyuaercs
Kalb PesylIbTaTh MCRINUEHIA 7--1 BEANUHHL

Lo oo sl o &

U3 CHCTEMBL 72+~ 2 ypaBHeriil (40), (46) w » cabayiommxs
P oV
o vligs
f=1,2 %,

Orcroa cabayers, uto phmenie npeoGpasoBaHELIXT, ypasueniil, Kakoro-6ut
KIacca OHO HE OBLIO, BO BCAKOMB cIyuadh He BaBHCHTD OTh SHAUEHil Be-
AMUUED 2y, %y, . ..2,. IosroMy phuienie cuereMpr (45) yTOmIECTBIZETD ef
VPABHEHIA IIPH KARMXB-YTOLHO 3HAUCHIAXT Zyy Byy -« 2. CIBIOBATENBHO,
10 #&e pBUIeHiC YTOAIECTBIACTS Takke YPaBHEHIs

JF" o

dx . oz, dx y

= ..,

KOTOpBIL moxydawTes Aud@epennuposaniens ypaswenii (45) mo sebwn ie-
DEMBHEBIND &), Z,,...x,. YBEINUABAS TARHMD 00pasoMb UHCIO YpaBHeHIil
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cHCTeMb (45)-0if IpHOaBICHIEM € YRABAHHBIX'E IPOUSBOJHEIX YPABHEHIH, MBI
LOXYYHM'E BD PesyapTarh cucreMy ypaBHeHifl, He 3aBHCAINXS 0TH TPEKHEX'D lIe-
PeNBHHBIXD. Fean O MOIyumIocs wicao ypasuenifi, koropoe Goabme n—rh--1,
TO BB TAKOND CIyuah pascMarpuBaeMbld ypaBHenia ne mrbiors naterpala. Ecin
k6 YHCIO0 YPABHCHIN BHOBD M0TYICHHO CHCTeMB MEeHbIIE 71— k——1, T0, MOCTYIAS
CDh Hell Kakb ¢h HepBoHAUaIbHofl CHCTeMOI, ML IPOLOLKIND HANH BEUHCIEHIs
10 ThXB MOPH, Moka He cBeleMD 3a1auy Kb HHTErPHPOBAHI0 00HIKHOBEHHHIXT
YPABHEHIN, MIH 10Ka He YObimMcd, UTO IaHHMSA VpPABHEHIS HecoBMBCTHLL

Nzromennniii cuocods pascymienis A. H. Kopkuua mpelcraBigers To
IPEUMYLIecTBO, UTO HE OCHOBBIBACTCA HA IPUBEJEHIM IAHHHIXD ypasHeniii
Kb 3aMEHYTHIMT CHCTEMaMD I I03BOJAAETDL TARUMDb 0GPA3sOMT IPHCTYIHTH Kb
HHTCTPHPOBAHID 03T IpelBapuTeIbHaro Buunclenis Bebx s 10m01HnTeIpHHXT
YPaBHCHIH HIM HeusBBCTHLIXT Koa()(UIICHTORD U ()YHELIA, KoTopbIe, Ipu 13-
BBCTHBIX'D 337AUaxb, BXOIATH Bh IAHHBA YPABHEHIS. AT0 M0cABIHes 00CTOSA-
TEIBCTBO 00YCIOBIMBACTS YCIBXD, ¢'h KOTOPBING IPHMBHAETCS PascMaTpiBac-
MBLI CIOCO0h MHTETPHPOBAHIA BB YEABAHHBIXS BBIE BOIPOCAXT (e, 65p. 185

Bt wacrmons cayuab, ecim TaHHBS ypasEEHIS (38) 00pasywTh SaMi-
HYTYIO  CHCTEMY, TO BbH TakoMb cayuab oueBHIHO, uTO mpPeOOPAZOBAHHBIA
YPaBHEHIsA (45) UPHBOJATCS Kb W -—k DASIHYELING YPABHEHIAMD, HeBaBUCSH-
WHMS OTD NPEHKHAXD TePeMBHHLIXD 2, &,, . . . 2. BB caMoms 1Bk, Bo-mep-
BBIX'b, MBBBCTHO, UT0 ypaBHEHif (45) wwblOTL HETErpals, He3aBHCAMIf OTD
H0CABIHIXD TepeMbHEHbXD, H, BO-BTOPHIX'D, UHCIO0 YpaBHEHil (45) He moak-
HO TPEBOCXOIUTH YHCIa %t — k, TaKb KAKb IX'b HOIHHI HHTEIparh I0LKEHTD
SARTIOUATH 72— 9+ 1 PABTHUHBING NPOH3BOJILHBIXD NOCTOANHBIXTD. IloaTomy
CMHCTBERHOe BOSMOKHOEC 3aKIOUEHIe, KOTOPOE 0CTAETCH crbaars, cocTonTs
BDL TOMTL, 410 BeH nepeMBHEMA x , a,,...x, HCRIOUAKTCA U35 YpaBHEHIH
(45) # pesyrbprars MOCIBIHATO HCKIOUEHIA IPEICTABIACTCT COBORYIITHOCTBIO
m—»F DPABIMUHBIXT YDABHEHifi BL HOBBIXDL IepeMbBHHEIXE. CaMo coG0m0 pa-
8yMbercd, uTo HTH YpaBHEHIA 00pASYIOTEH SAMKHIMYI0 cucmemy, Takhb Kakb
0 yCIOBil0 HMBIOTT MOIHBI HETErPaTdh Cbh #—m -1 DPABIHTEIME UPOH3-
BOJLHBIMHE IOCTOSHHDIMH.

Haxonems, eciu 1aHHBLA YPaBHEHIS (38) 00pasyorh nopiaabiyw Cu-
CTEMY I Ipeo0pasoBaHHLIT YpaBHeHis (45) He 3aBHCATD OTD By Ly plouisiie.
TO OUEBHIHO, UTO 9Ta cHCTEMA (45) Takke wopmasvuas. B wacTHOMD CiIy-
yab, ecam k==1, To B cBoeMD uscrbroBamin A. H. RopruHB T0KABHBALTT,
UTO JAHHBLA YpaBHeHiA, NpPe06pDA30BAHHBIA Kb HOBHMG HepeMBHHBINE, He
3aBHCATD OTh HPERHUXD HepeMBHHBIXE.

Hraxs, Bumornnss npeoGpasosamie A. T. Ropeuna, MBI IoIydaemsn
CHCTEMY YDaBHEHiN, 3aRA0YAINIYI0 MeHbUIEEe WYHCA0 HepeMBHBLIXG, CpaBHI-
TCIBHO Cb TAHHLIME YpaBHEHiAMH. IIpolomkas upemmid mpeodpasoBasis, MEL
UPAXOINMD, HAKOHEUD, Kb MHTErPHPOBAHIND 00LIKHOBEHHLIX'H VDABHEHIH, n




TOTIA. I TOXYYeHiA MCKOMATO MHTEIDAta, OCTAeICs BHIIOIHUTH 0OPATHYIO
sanbuy nepembumpixs. Ilpn »TOMB HE06X01HMO OTMBTHTL TO CYIECTBEHHOE
00CTOATEIbCTBO, UTO oOparHas sambEa nepenBHERING Beeria IOPABOIUTT Kb
UOIHOMY WHTETpaxy JarpaEfa HIH KDL IOJHOMY HHTErPAIbHOMY COOPAHID
HYIEBOTO KIacca NAHHBIXD ypapHewifi. Bbn camomt abab, B ocHOBY kKamiaro
IpeodpasoBalis  kaajercs obmifi mmrerpast Jarpamxa. Xors nocrbamiii u
HPEICTaBIAETCA COBOKYNHOCTHIO YPABHEHIH, 3aKII0MAIONINXD BCIOMOTATEIbHELe
{HAPAMETPHL,  ROTOPHIC NPHEHMANTCA 33 HOBHA HE3ABHCHMbIA IepeMbHHELI,
15y He Mewbe pesyaprarh HekIOueHigd mocabIHEXD H3b pazcMaTpuBaeMoit
CHCTEMBl YpaBHeHilf BCeria NpHBOLATL Kb HHTETPAIy, HPEICTABIACMOMY
OAHEMD ypaBHCHIeMB. [locabimee 006cToATCIBCTBO HAXOJUTT TEOPETHUECKOE
HOATBep#jeHie BB u3BBerHOl meopemn Kownr, ToaspBamomeii CYLILECTBOBA~
Hie o0mwaro HETErpa’a ypaBHEHIN ¢b YACTHHIME IPOUBBOJHEIMA 1),

Bb cBoemt usiowemin A. H. Ropkurt coBepmaers kamzoe nocabio-
BATCIBHOE NPeodpasoBamie. HCX0[ H3h HHTENPATA 0THOIO TOJABKO YPAaBHEHI,
4 3aTBMb MPe0GpasoBHBACIT Kh HOBHINT NEePeMBHHBIMG Beh 0CTAIBHELT J3-
cabiyemps ypasmenis. UTo Kacaercss M3I0KEHHHXT BHIIIE cooOpaskeniii, To
UHIL IIO3BOJATH CORPATHTD YHCIO BCHXT, IpeodpazoBaniil, HE0GXOTHMBIXD Tid
AHTETPUPOBAHLA, Il NPHBOAATD TALHNE 0GPAsoMb ObICTPBe K1 OKOHUATeIHOMY
pesyaprary. Kpouh roro, mpusezentoe nsmomerie 1038016, YMEHBIIAT YHCIO
1peo0pasoBLIBAEMHIX YPABHEHIA 1ame WD Tows cayuab, Korla Eamioe HOBOe
npeodpasoBanie cosepmaerca rarbh y A. H. Kopruma, IPH IIOMOINI HHTe-
Fpada 01HOTO TOABRO H3DL DPasCMATPHBAGMBIN'EL YpaBHemiir. [Ibiicrsureasno,
IpH RAAIOMD NOCABIOBATEILHOMD Ipeodpasopanin mepembHHNXD, BHTH Ha-
A00HOCTH TPeoOPasoBBIBATH Kb HOBBIMG HepeMbHHEIND Beb pascMaTpHBaeMbIsT
YPABHEHIA, HO I0CTATOYHO NpeolpasoBaTh TOIBKO OIHO 3B HUXD HIH Hh-
CEOIbKO, Cb THMTL UTOOR NPUHATD HXD TOAHMLIT HNHTErparh 3a OCHOBAHIe
HOBAr0 Opeo0pasoBaHid MepeMbBHHLINT I T. 1.

HpouaTerpupyens, HampuMbpb, HOPMAIBHYIO CHCTEMY YpaBHeHii

T2,

P, —
1 p-}

0 z 0
=L e e =
2 'Tz 4

.’L‘l .172
B
4
HonHEd wuHTErpatt TepBLIXD JBYXD YpaBHEHil IPeICTABISETCS BT
cabayomens Bunh

1) Cx. moe mzerbgosamie: 065 wunmeipuposaniu Ypasueniit... crp. 45 m eraTo:
,Sur 'existence des intégrales dun systeme complet d'¢quations aux dérivées partielles
du premier ordre d'une seule fonction inconmue“ (Bulletin de la Sociéts Mathématique
de France, t. XXXI).




rib z, 1 2 oGosHavaTs IBh IIPOU3BOJABHBIS [IOCTOAHHLISL BeJHUMHEL,
Ioraras xy =z, W OPHHUMAA xy M z, 38 HOBBA HE3ABHCHMBLA Ie-

peMbuEDIA, a 2' 3a HOBYIO HemsBBCTHYI (yHENio, cocTaBIseMs (opMy.IsL

Ipe0dPasOBaHia Kb HOBBRIMT NEPeNBHERIND, 0003HAYAS UePess Py» Py HOBBIA
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IIpeobpasosanmoe kb HOBEIMT, nepeMbHREBING HocrbImee ypaBHeHie (47)
CTAHOBHTCSA

T. €. HE 3aBUCHTD OTH UPeKHHXD NepeMbHABXD. 11018k HATErpaas Mo-
cabpuAro ypasmemia mwhers smauenie
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I gl
sl 0,

X,

b €}, C,— 1Bb TPONBBOIBHBIS OCTOAHHELSL,

Obparnas sawbma nmepenbuubixsn IPHBOIUTE Kb cabiyomeny moxromy
HHTCTPa1y JIAaHHBIYH YpaBHeHifl (47)

9 el Vx,g (2, C)) + G..




T'VIABA VI.

Teopia xapaKTepUCTHUKD.

1. 1o cuxt mopn Mbl 3aHEMAJHMCH H3CABA0BAHIEMB OOILUXT LOTOEKEHII
Teopin 1HPEPepeHIiaIbHbIXD YPABHEHIT ¢b YACTHLIMU IIPOUSBOAHBIME M IIPO-
u3BOIHEIXL ypaBHeHifl C. Q. UTo racaercd HOJIHBIX'D HHTETPAIbHLIXD COOpa-
miit C. J7 pastnaapIXh RIACCORD, OTANUHBIX'G 0T HYJIGBOTO, TO MBI B BT, uT0
OHII CYNIECTBYIOTE TOABKO 114 YpaBHeHiil onpe1bieHHsIX's THIOBT. Hame 1anp-
Hbiiniee HacrbioBamic MOCBAIIAGTCA CIOCO0AMT PASHICKAHIA IIOIHBINTD HHTE-
TPAJBHBIXDL coOpamifi. Naks ObLio Boome mokasano, Bo 1I-off rrasb, kampoe
moaHoe HETErpadpHoe coopamie (. Jm, Bn mpocrpanctb n—-1 uswbpenii,
IpejicTaBIsercss 3aMRHYTONl cmerevoil n--1 ypaBHeHidl, Koropad Bb CBOIO
ouepeip Broaub onperbiagercd YpaBHCHIAMEI TeoMeTpHueckaro Mbera coor-
pbrersyonaro nurerpaipuaro coGpamig. Hocabaree reomerpuueckoe wbero
BRIPAKALTCA BDL KIACCHUECKOI Teopin OJIHEMYD YpaBHEHIEMD, a BBH Teopin
C. Jn—nberoapkuyi pasencravi. I10aToMy cIocoOBl HHTETPHPOBAHIA Pas-
CMATPUBAEMBIXD YPABHEHIH NIPHBOTATCA Kb PAsbICRaHin, HIM IOCIBIHMXT
reOMeTPHUCCKIXE MBeTh, mim ompe1baseMblXT M HATETPAIbHBIXT COOpaHiil
HEI0CPE/ICTBEHHO.

Wz mamuxs uscabjpoBaniii (cM. crp. 66) BLITeRaeThb, UTO He BCALOE
upoussojidoe ypaguerie C. JQu mwbert noIHBe HHTErpainl 0000 KIAcCA.
TloaToMy CTAHOBUTCS BIOIHD NMOHATHBINGD, HOUEMY 00ILie cHocoOBl MHTerpH-
posamig C. Ju oramuantes Heompe biIeHHOCTHID BE TOMB CMBICIDS, 1To He
JA0TH BO3MOKHOCTH 3apanbe YCTAHOBHTL RIACCH TOP0 HHTETPANa, KOTOPHII
NOLKCHD TOIVUHTBCA BH PE3YAbTATh NMPON3BOANMEINT BLUmcIcHif. IBicrBu-
TeIbHO, KamToe phllenie JaHHATO Klacca J0UYCkaeTrcd TOALEO IPOH3BOTHBIMIL
ypasaeHisyMu ouperbrernaro rmma. Takh Kakb, Bh CBOUXD H3CABIOBAHIAND,
C. Ju He UPHHUMALDL BL pacueTh Beb aTH coo0pakedid, TO ecTecTBeHHO,
YTQ KJIACCH MOAYUAEMBIXD UMB PBHIICHI ABISETCS COBEPHIEHHO CIydYaiiubiMb.

Hawp me mpejcrapisercs 1BIeco0dPasubMb COXPAHAThH 10CKTHION
toury 3pbuia C. Ju, KoTopasg 01HARO IIPOBOJUTCA BL COBPEMEHHBIXD Tpak-
TATAXDL TEOpin YPaBHEHIi ¢b UYACTHBIMH NpPOH3BOAHBIMI, Thwb O0abe, uro
MBI YKE IHOJYUHIM BD UPEJBLLYIIHXE IIaBaxbh PALD PesyapTaroBh OTHOCH-

DO——
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TEIBHO CymecTBoBamis NOaEBXD pbweniii C. Ju pasImuHBIXD  KIACCOBD.
Hayb IIpejcTaBIAeTCA TARKe HEJOCTATOYHBIND BL TEOPETHUCCKOMD, HAyT-
HOMT OTHONICHIH VioBlerBoputhes pesyibrarasu C. J, mocak TOro KAk
Ml JCTAHOBWIM IIPOCTOC AHATMTHUECKOE Dasinyie MERTY PAascMATPHBACMBINH
phlreHiAMI PA3IHYHBIXD KIACCOBD, BRIPARAEMOE IIPH IOMOIIH (yHEIIOHATD-
HBIXE omperbanTereii W XD YHHYTORAOMMXCS MIHOPOBD (cm. crp. 44
n 50—51). Borbe TOT0, MBI CUHTAEMD HEBO3MOKHBIMD, mocab Beero cka-
saEHAr0, CMBIINBATH TMOJIHBIE HHTErDAJbl PAsIMUHBIXD KIACCOBL, Kakb 9T0
pbaaoTs Apyrie aBTOPE, WA U0 OBLIO Yike YRA3aHO Ha NPEJBIIYUIHXD CTPA-
EuIaxs (cM. cTp. 35). ¥ 10BIETBOPUTHCA phmemiens C. Jun, usiarad Teopio
HHTErPHPOBAHiA 1u(depeniabHbXb ypaBHEeH|, DPABHOCHIBHO TPH3HAHIW
BT HECOCTOATEIBHOCTH H3laraeMoii Teopinl 1aBaTh HCROMbIE HHTETPAIbl BO
BeBXD PASIMYHGBIXD CAYUAIXB, KOTOPHle MOIYTh HPEACTABHTHCA, IPH HPHIC-
JReHIN Teopim Ha TparTHES.

Ipn pasbickaHiE PA3CMATPHBAGMBIXH HHTETPAIOBD, UPEACTABIAIOTCHA
AECKOIBED PASINUHBIXD CIYUaeBh ouperbieHis HCEOMBIXD (py=rmifi, Ha oC-
HOBaHiH PA3THUHLIXD AHAINTHYECKHXD HICMEHTORD. Ecan n3pberao BBCROIb-
£0 HOBBIXD VpaBHeHiff, 3aKI0UAIOMHEYTD PABHOE WYHCIO PasIHIBHIXD HPOMS-
BOJBHBIXH LOCTOAHHBIXD U 00PasyOIIHXD BaMRHYTYI0 CHCTEMY, cOBMBCTHO
¢'b JAHHBMIT YPABHeHIAMI, ML ecin H3BBCTHO HBCKOABRO HHTETpAIOBT B
HHBOMOMIN IUHEHiHEIXT ypaBHeHIN, COOTBBICTBYIONINXD JAHHHIMD HHETETPHPY-
@MBIMB, TO 3a1a4a MHTETPHPOBAHIT NOCIBIHEXT BGIIOIHACTCH TP  MOMONIU
criocoba SIroom—Maifiepa. Ecan ussberabie HHTETpalbl HOCIBIHAXD JAMHEH-
HHLIXT YpaBHeHill He HaxXoZATCa BD IHBOTOMIIN, TO BH TAKOMD cIyiab saja-
yp, HHTETPHPOBAHIA PASCMATPHBACMBIX'L YPABHEHIH COBEPIIALTCS IPH MOMOILE
pbmrenia Taxs HazmBaemoil sajgaun C. JIn. Hagomems, ecin H3BBCTHA IIOJ-
Had CHCTEMA MHTErPAIoBDL M0CABIHNXD YHOMAHYTHXD JIHHOHHBIXTD ypaBHE-
giff, To 3ajada pasblCKaHid MHTErpaloBh JaHHLIXD VPaBHCHIl BHIIOIHACTCS
IIPH TOMOIIM aIreGpanueckuXb MCKI0YeHill, Ha OCHOBAHIH TAKD HA3HIBAEGMOI
MGOPI-‘Z( .1«'((]](('21’7)2-@)1{("77?Hi{b.

Jra Teopid HOIyUHIA CBOC Haspamie, drarogapd u3cIbroBaBHiAMD
Momka '), KOTODHIT TOI0EHIH OCHOBaHIE TeOMETPHYECKOMY crmoco0y M3I0Ee-
Hif 3ajaul HHTETpHpoBaHif AadgepeHniaIbHbXD ypaBHCHIl ¢Db YACTHBIMH
IPOHBBOLHBIMI. BTopoe aHaInTHIeCROe philerie pascMaTpEBAEMATO BOIPOCA
OBLI0 maH0 Lomm ?), 14 pasbiChaHis OOUNXDH HHTETPaIoBD n3cIbIyeMBXD
ypasHewiil. IToxyuyaeMsll 0TCIOIA ¢oco0b COCTABAEHIS MOIHLIXD HHTEIPATIOBD
Jarpamka paBHO H TAaKDh HA3LIBACMBIL TCPBLII crocods  fro0u 3) wpej-
CTABISITH OIHALO CIYIAM HCKIOUCHIT, ROTAA He IOIYIAI0TCH HCKOMBIG HH-

= 1) Monge.—Application de UAnalyse a la Géometrie.
2) Cauchy.— Exercices d’Analyse et de Physique mathématiques, 1841, p. 238.
3) Journal Crelle, t, XVIL, 5. 97, nan Gesammelte Werke, Bd. IV, S. 59.
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Terpaisl. Atn nocabymie caywam Onam macrbioBams  Maifiepows, Beprpa-
HoMb n JMapoy!). Ilourn oxmoBpemerno C. Ju omyGIukoBalh TakKe CBOM
nserbioBania, npm uenh E30hKaAL HEOOXOIUMOCTH pPasCMATPHBATH YIIO-
MAHYTHIC CIYYQM UCKIOYCHIA, BBOJAA IIOHATIA © CBOUXT HHTETPAIBHBIXT
COOpaHIgX'b.

Hsparaz Teopinn xapaxrepncTuib, Ha crpanmiaxs  Mathematische
Annalen, Bd. 1X?), C. Jlu TUpPHBOINTDL Takke 10KABATEIHCTBO CYIIeCTBOBA-
Hig ¢BOMXD uHTerpalos. Ho rars rawn C. Jn He pasimuaers KIacCoBL
HHTEeIpalbHBIXD coOpaHiil, To, ¢b pasBuBaeMoil Bh HacToameMT HscrbloBa-
HiI TOUKM 3DBHIA, YEa3aHHOE I10KA3ATEIBCTBO HE IPEICTaBILCTT IHTEpeca,
TAKD KaRD JOKA3BIBAETH TOJBEO CYILECTBOBAHIE CHCTEMB MHTEIPAIOBL BD
HHBOMONIN JIHHEMHLIXDL YpaBHEHIl, cOOTBETCBYDIMINT pascMaTpUBAEMBIMD
IpousBOIHBIMG. Hakomens, 1ig cuMmerpuumocTn sriumcxeriii, C. Ju Beh
PascMaTpUBaGMbld YPABHEHIA NPEICTABIACTD BH BHAB 0JHOPOAHBIXG. Bipo-
UCMD BBIYHCACHIA, KOTOPHIMH MBI OYI1eMD 110Ab30BATHCS, SBIAIOTCA HACTOIBKO
IIPOCTBHIMH, YTO HaM'DL TPEICTABIACTCS HSIMIIHEMG NpPHIABATH H3CIBIYeMBIMTE
YPpaBHeHIAND Eakoli ambo cuenjaapubfi BuIB, ThNE Goxbe, uto, Grarozaps
H0J00HBIMT HCKYCCTBCHHBIMT ITIPecOPa30BaHiAMb, YCAOGKHAOTCA BHUACICHIA,
npu mepexordt orn obmieii Teopim Kb HPHIOKEHIIMD.

Ha nmpeasiymuxt cTpaHmmAxt MB BL goctatounofi whph yme BH-
ACHIIM M YCTAHOBHIM Hamly Touwy 3pbmia ma cymmocrs mieii C. Ju.
Tlocak Toro raws mssberems odmifi Burh BebXd ypaBHeHii. JTOIYCRAMIIAX
LIOJHBIE HHTErpajsl JaHHAr0 KJIacca, 3alaua pasbiCRaHig mocIbIHEXD, 114
Hack, He IpefcraBigers Oorbe mHTepeca, ¢h TOURH 3pbmig o0mell Teopin
JHTETPUPOBaHIS TH(epeHniaIbHbIXt ypaBHeniil. Ilostony BT taipmhiimess
HBIOMCHIE MBL COCPEIOTOUHMD HAIle BHUMAHIE HA PasbICRAaHil MOJHEIXTD HH-
TerpaIoss Jlarpagsa.

He cmorps ma rocmogcrso BH Hayeh, 6 nocabimee Bpema, ngeii C. Ju,
byt we membe mocabimifi Bompoch Eraccmueckofi Teopin Ju(depennianb-
HEIX'D YDABHEHI He MepecTaBalb IIPHBIEKATh BHUMAHIE YUEHBIX'DL., B aTOMT
HanpasaeHin cabuayers ormbrurs macakiosamia Maidiepa 3), Mopepat) o aek-

1) Mayer.—Mathematische Annalen, Bd. III, S. 435.

Bertrand.—Comptes rendus, t. LXXXILp. 641.

Darboux.— Comptes rendus, t. LXXIX, p. 1488; t. LXXX. p. 160; Bulletin des
Seiences mathématiques et astronomiques, 1-ve série, t. VIII, p. 249.

?) S.8. 261-—264. ;

3) Nachrichten von der K. Gescllschaft der Wissenschaften wnd der Georg-
August Universitdi. Gottingen 1873, p. 299.

Mathematische Annalen, Bd. VI, 1873, p. 192.

4) Reale Istituto Lombardo di Scienze e Lettere, Rendiconti, 2-¢ serie, vol. XVI,
1883, p. p- 637, 691.
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nin E. Bebepa 1o Teopin jud@epeHmiaibHbIXh YPABHEHIl b YACTHBIMI
IPOH3BOJHBIMI 1).

COp Goabe oGmefi Tourm 3pBHIL Teopid XapaKTePHCTHED pascMaTpl-
BAETCA BB MOHXT coodmeniaxs Ilapumcroit Aragemin Hayks2), BB COull-
meninm: O6v wnmewpuposanin Ypasueniic o UacmubiMi PoOUsE00HLIMU REPEALO
nopaoka 00noll neussnemnoil Pynryiv, 1 b Memyaph: Mémowe sur linte-
gration des dquations aux dérivdes partielles dw premier ordred). Bo orux®o
mocrbIHMXE H3CaABIOBAHIAXD pascMaTpHBaeMplil Bonpocs pbuiaercd 1rd 1ud-
(pepenmiadbERIXT ypaBHeHIl ¢'b YACTHBIMIL IIPOM3BOJLHBIMEI IIEPBAr0 IOPALKA,
IPeICTaBICHHBXT, BB CIBIVIONUXD JBYX'H UYaCTHRIXD CIyUadXD, MIHL KOTIA
JTAHEBA YPABHEHIA paspbiiesbl OTHOCHTEILHO YACTHBIX'DL IPOUSBOYHBIXD, HIH
KOTJa ATH YpaBHEHid, He OYyIyud paspbileHb! 0THOCHTEIBHO IPOM3BOIHBIXE,
paberd ¢ ThMh He s3aBucATh 0Th HeuspberHofl (pymrmim 2. Ha mocabiy-
JOUIXD CTPOKAXb PACIPOCTPAHAITCA IPEIBAYILIA co00pakeHisd Ha CHCTEMEL
ypaBHeHifl o0maro Bula, Eakb OBLIO MHOH YyRasaHo BL sachpamim, 19 ne-
raops 1900 1., Sociétd Mathématique de France, By 1lapuwb, nm sarbun
ONYOJMEOBAHO BB MBIAHIAXDH Toro e Odmiecrsa Bb crarhh: Sur les intdgrales
des dquations aux dérivées partielles du premier ordre d’une seule fonction )

2. Iycrs mvbeMb cHcTeMy M ypaBHEHI ¢b YaCTHBIMH ITPOH3BOTHBIMA
8% UHBOLIOULN

Bl . Bk, HBIR B pz,...pn):(),l

|l SN T T J

(1)

IIpenmorommys, wTo0 MOCIBAHIA ypaBHEHiA paspBUIMMEL OTHOCHTE.Ib-
HO INEpeMBHHEIXD p ., p,,...p,, Takb ut0 uMbers mbero cabiymomee.
HEePaBeHCTBO

e 'Fll’ ‘F‘Q""Fm 5
N e s (2)

; pl’ j)?’ SIE 'Pm
CocraBigeMt COOTBBTCTBYOIIYH JIaHHBIMD YPaBHEHIAMBL (1) 3aMEHY-
TYI0 %) CHCTeMY JTUHeHHBIX's YPABHEHIT Cb UYACTHBIMI POH3BOIHBIMH IIep-
Baro mopaika oAHOM Qymrmin f
[F,,f]=0, L

(wd Bl RAERE

Y Vorlesungen itber das Pfaff’'sche Problem und die Theorve der partiellen
Differentialgleichunrgen erster Ordrung, 1900, S. S. 438, 4068.

%) Comptes rendus, 16 janvier et 24 juzllet 1899,

%) Journal de Mathématiques pures et appliquées, 5-¢ série, t. Y, 1899, p. 435,

) Bulletin de le Socidté Mathématique de Irance, t. XXIV, 1901, p. 86.

5) Ca crp. 55 macrosmaro uscabiopamia.
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Hocabamis ypapHeHis waswmmBawrca dudidepenuiaavivi YPABHEHIAMU
raparmepucnurs. IIpH reoMeTPHICCEOMT, H3I0KEHIH, BHBOTH HXD coBep-
HIAETCA Ha OCHOBAHIM TeOMETPHUCCEHXD CBOMCTBL pascMaTpEBAeMOfl 3aiaun
HHTeTpHpoBaHie. UTO Kacaercs amalUTHUECRATO M3I0EEHiT TEOPIH Xapak-
TEPUCTHRD, TO Bb ATOMD caAyuah iufdepeHiialbHba ypaBHeHid (3) ABIA-
I0TCSA HEHOCPEACTBCHHBIND CABICTBIEMD OCHOBHOA mMienm Takh HA3LIBAEMATO
BTOPOro ¢nocoda sIxodu HHTETPHPOBAHIA DPasCMATPHBAEMBIXT YpaBHeHIii !).
Torza Bes samaua Teopin XapakTePUCTHRD IIPeICTABIAETE HIUTO HHOe, KaKb
phiierie mocIbIHATO H3B TPEXT PAsIIUHBIND, VEa3aHHBIX'h BEHIIIC AHAJIHTH-
HECKHXT BOIPOCOBD, MPBICTABLTOIEXCA IPH HHTETPUPOBAHIA Au(hdepenti-
AIBHBIX'D YDABHEHIl ¢ YACTHRIMH IPOM3BOIHBIME IEpBAr0 mHopsika. Ilo-
9TOMY MDL HE CTAHEMD OCTAHABINBATHCA Ha BONDOCh 0 cocrasienin amd-
(hepeHnia bHEIXT YpaBHEHifi XapakTepHCTHED, a nepeiizeMs HelloCpeIcTBEHHO
Eh BBIUHCACHI0 MCKOMBIXD IMOJHBIXD HETEIDAIOBT H3CABIYeMbIXD ypaBHeHiil.

IIpeamorownys, aro usBBoTHA UOTHAS CHCTEMA 2n—m—1 pasimu-
HBIXD MHTCTPALOBDL  yPABHEHID (3), Kotopad upejcraBigercs cabIyommym
(GyHEUIAME

Fl’ F?""‘Fm’ f'l’ fz""fzn—em+1‘ (4)

Jajaua pascMaTpEBaeMofi HaMu Teopin XapakTepUCTHRD IPHBOIHTC
Kb phuenio cabiyiomaro Bonpocas
Coemasumy npu novougu danwvtas Gynrnii (4) snavenia nepernninvlrs

s Pur Pnana s

6% (PYNKUIATS HEIUBUCUMDITD NEPEMTLHIIDILS Eys Lgyeo X, NPU NOMS MAKD,
UMOBLL NOCANONIA Pynruin Yoosaemeopat candyionums yeaosiavs

dz dz dz

T@H:pl! d—%:pg.. A E:pn
w ymoscoecmsa Oanivta dudifepeniarvivia gpasuenia {1}
IpupasauBaens m 1epBEIXD (yHEmii (4) HYIAMB, a BCH ocTaldb-
HBLT (DYHENIH COOTBBTCTBEHHO HPOMBBOJLHBING MOCTOSHHLING BeINTHHAME
& S 8 S +1+ U IOXYYAEND TaKHMD 00pasoMb crbayomyn cu-

CICTEMY YpaBHeHii =5
F,’ (m;a 3‘21 i -an 2 2)1) 2327 LS 'pn):():

t=1 P e

L@y S Bty B =

7

r=1, 2,...20n —2m+1 .

)

Y) Ox. woe mscabposanie: Memoire sur Uintégration des équations awe dérivées
partielles di premier ordre (Journal de Mathématiques pures et appliquées, 5-e série
TV p ARG
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Beabiersie yeaopim, TpeIcraBIeHHAT0 HEPABEHCTBOMB (2), nocabaaad cu-
cTeMa ypaBHERmIifl paspburmyMa OTHOCHTEABHO IepeMBHHBIXD
xm—{—d’ [L.,;l+.2’ e ;an, s Pl’ })2’ K 'pn'

Ipemo10:EuND, 9T0 OMpelbIgerbll TaKHNG 00pasoNb SHAUEHIA HXD IPel-
CTABIAOTCA PABEHCTBAMI

FE=g (xl’ 'Z::!’ Lo 'Tm’ CI’ Ci‘" g Gln—im—}—l) 3
n T P i
z, =% I S (/{_,n_gm_;_l) ) 5)
Pl==ta, LN RSN 0211—2}11—}-1) '
=1, 2, . e, S =T T an

CocTaBUMD, HAROHEI'h, CHCTeMY YpaBHEHI BB HOIHLIXD audgepenuia-
IaXb, COOTBBTCTBYWNIYD JIHHEHHBIMND YPABHOHIAMSE (3), AIA KOTOpOll ypas-
Hemis (5) ABIAOTCA HETErpaIbHBIME. (b 9T0i WHIBIO 3aMbTHMD, YTO HAI'b
onpexbanteat /\ BBPAKAGTCA CIBAYOUIEME 00pasoNb, B ABHOil opyb,

JOF, oF, or, |
U hE s
JiF, oF, o,
()p i ()p 2 dp "
X =
oF, 0F,  OF,
F.Z;; op. —dp—m

(603HAUNMD COOTBBTCTBEHHO Uepe3b
S
Ai’ Aﬂc’ A|'

rh 3HaueHiS, KOTOpHA MpHHEMaerh Hocabimiii ompexbiurels A, mpH sa-
whih BBb HeMD 9IEMEHTOBH i—ard CT0A0ma COOTBBTCTBYIOMMMU YacTHLIMHA
IPOH3BOJHBIME (YHRITIIT

SR -

m?

B3ATBIMH COOTBBTCTBEHHO 10 HQPBM'EHHBIM'B
&y Pm—§—k’ e
PELSP'}“H&}I YpaBHeHiH (3) OTHOCHUTEIHbHO YACTHEIXD IIPOU3BOJIHBIXD

of of o

dg,  om,  Ox

"




0IyUaeMD CIBIYOMYH AROGIEBCKY0 CHCTEMY

of ; of _
—[—Z m—!—f;d k+Z—PS TT E—'Ov
=t m+

g=1_ 8 ...m
Koa(ppuuieRTl KoTOpofi HMbBOTE cabryomia spavenig

T4 et A)’;
m-l—k:— A ¥
l'_* A?+A, ps
Cema
. al.

Coorbrersyoulis ypaBHeHiA BB MOIHHIXD AH(QepeHIialaxDs TPeIcTaBIanTT
HMEHHO MCEOMYIO CHCTEMY

m

di m—+k 2{ X

=1

dp, — 3 Phas,,

ge==

=iZ%%

=12, um=—my Sz=b, 2, oom.

OueBHIHO, uTO 3HAYEHiA (5) yTOAIECTBIAOTT ypasmenia (6). ILoroy,
HQ OCHOBAHIL PABEHCTBL (5), CHCTEMa 7#—m NEPBHXD ypaBHemili (6) u
nocrbjinee ush HUXD HPHBOTATH B CIBIYONEMY TOXIECTBY

W —1m

Ep d.%' + Z pmJ—k 1n+l."

1] k_l h

Orciola BRITEKAGTDh BECHMA BAKHOG 3akl0UeHie: ECIN BO3MORHO BBIBECTH
ush ypasHediil (5) sHauemia z, p 415 Poyore - - P, BB QYHENIAXG wepe-
MBHHBIXD ), &, .. -,y YAOBIECTBOPAWIISL YCIOBIAMD

0z

T:pm—i—k’

x B="1, 2 ... tsm, (1)
m—-k

T0 J0MKHBL uMBrh Mbero Takwe cabiyomig paseHcTBa




N

b

=pn.. =l

0.
1

TAKD KaKb BB YPABHCHIAXD (D) NepeMBHHBLT BEANUHHDL ), &), . . .7, ABIA-
ored  HesaBHcHMpiMi, Taguwn 00pa3oMb pascMaTphuBaeMad salata IPUBO-
IUTCA KD PAsHCKAHI0 YRASaHHBIXD sHAYeHil & M p, . ., YIOBICTBOPAIOIIAXD
yeaosiawn (7). Lig aToro meobzodumo M Jogmamouno, EARD AOKASAHO BD
MOHXB  YIOMSHYTHIXD BBIIE U3CABI0BAaHiAXD '), HMCKIOUHTH H3DL 1EPBATO
ypaBHeHig (5) n—m NPOUSBOIBHBIXD HOCTOAHHBIXD, UPH IHOMOILL 7—1nt
ypasrenift x, = ¢;, TAKIND 00paszoMb, UTOOLI YHHUTORAIACH TORIECT-
BeHHO CJIBIYIONA BLIPAKEHLT

n--m

: 0z dx
s —m ek
k=1

coorBbTCTBYIONLA BCBMD HCKIIOUAEMBING IPOM3BOIBHLIND IOCTOAHHBIMD BE-
mmapEans C. Fern kpomb toro Beb ¢ymrmin U, coorBBTCTBYONA BB
#—m -1 O0CTATBHLING NPOWSBOABHLIMD MOCTOAHHBIND (', 0oTauuHBL 0TD
HYI4, TO BDL TAKOMD CIyuab IOTYUeHHBIT pesyIbTalb ICRIIOUEHIs IpelcTaB-
THeTh noanwil uxmears Jarpamka H3cIbryeMoll CHCTeMBL ypasgeHriit (1).

Camo coGowo pasywmbercs, uTo BL HBROTOPHIXT WacTHHIXE CIYIafiXD
caMBIfi BUITL ypaBHeHI (5) YKAsLBaeTh HENOCPEICTBOHHO, Rakisg OpousBOIb-
HBL TOCTOAHHBIA CIBIYerh HCKIOUMTh, UTO0BL MOTYUHTH HCKOMBLI HHTETDAID.
Upo kacaercs 00MATO CJywas TO, LA PBIICHIT pPascMaTpUBACMAT0 BOIPOCA
s1bes caboyers uscabroBarh CBONCTBA (yuruifi U, KOTOPHIA IOLABLIBAITD
cymecrBoBamie WHIAro pAja TPOMBBOIBHBIXD IOCTOSHHBIXD, YAOBIETBODIL-
mExs Bebwh yeloBisan, HeoOXOAMMBIMNG JiA pBIIEHIS 3ajaui, i IpeicTa-
BILIOTL 0000IIEH e HANMMXD TPEeIBIIYIEXD uscabioBanii.

3. My wmauEeMDb b BLHUNCIEHiA IPOUSBOJIHBIXDL 10 X, Zy,...%,
¢yngnin U, KOTOpasg 3aBHCHTDL TOIBKO 01D mocabIHAXTD TepeMBHHLIXD, BE
cury ypasuenifi (5). Jlerko BHABTD, TTO UCROMBIL IIPOMSBOXHBLA UPUBOJATCA
Kb cabayomemy BHLy.

oU, 9 (92 2 0%,
o, o0\oz, L PetrTo0 )+

n—m < ;
: Z (dj),,l+k dwm-i—k ()pm—l—k dxm-{»k)
= A = wile

T oz, dC

k=1

1) O06s uHmepuposanis Ypaguentib..., oIp. 30—82,
Meémoire sur Uintégration des équations..., p.p. 441—443.
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OGosmaynys yepest .I/} MuxHops omperbamrens A, coorsbrerBynomiit

0L,
I .
€0 2IeMeHTY 5—’, CO BRIIOUEHIEMT CBOEro 3Haka. BT Takom® cayuab 1mmo-
b;
aygaens crbiyomis paBemcTBa

Wi

_iﬂj—hth _2 Mhth
A: i Ej;[—: A‘ﬁ: i i

dz ’
=1 h=1
m OF " OF
= h n e Z h‘*h
A“"_ZM‘ 00, .. A=Y ox,

== m--k h=1I

0

IlogcraBiag Bbp mocarbiee BhIpameHie d——” , BWBCTO OPOH3BOIHLIXD
: 2
7

f ()x;11+k m—-F

A I R

op

COOTBBTICTBEHHO HXD 3HAUEHif, 18h ypaBHeHii (6)

9

ZI’ li.n’{—k’ P’n—{—k’
IOIy9aeNh, BB CHIY NPeIBAYNINXD BolpakeHill omperbamrereii A, A,
Ny, A%, crbiyomiit pesyiprars
vm-}-k+ ()th _dfm—kk)_i_‘
opm—}—k oC d‘xmﬁ—k 0()

dUc dl]z 1 m v M—-TJL( ()I’jh 02)

o, At

n—1n
A 0‘)3977, +k

+ A ;pm+k OO_

Tags kawb JaHHBA ypasaeris (1) YTOEIECTBIAIOTCS Ha OCHOBAHIN
PaBeHCTBE (3), T0 uMboTDL Mbero cabiyonria Tomzectra

m

20 B is 4o Gl
dpm+k ()0 ()Pz‘ C)U |

1=1

oF, 0z

ey

b=k, 2, eva0m,
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11 RAKION 8L UPOHBBOABHAIXG MocTosmHbx C. 1l0aTOMY MpeIBIAyILCC
BHIPAKEHie IPON3BOJIHBIXD CTAHOBUTCIL

.O_bc T e ﬁ
= . :
ox, Vi

1 MBI HOAyYaeMb CIBAVIONIiS paBeHCIBa
J A
g, 9 es AT

nasg Bebxs smauenmiii ¢, orp 1 10 M. Oreoia ¢IBIyI0TL HOBLIT PaBeHCTBA

6 i AN
dz; A\ 0z, A’

L1 BCHXD PAsINUHBIXD SHAUCHLT nokasarexeii j u ¢, 0Tb 1 10 #1, KOTOPHIA
[IOKA3BIBAIOTD, UTO BBIPAKEHIE

i L dx
A

i=1

mpejcTaBigers TOUHb Audpepentiars ), Bh CHIY ypapueniii (5). OGosHa-
NG ATOTH TOUHHI am(depermials uepest d V. Beabaerpie npeipliyniuxth
BRIpaReHifl POEsBOIHKIXD g U,, MOMyIaeMb, TPH MOMONIM KBAIPATYPLL, -
cabayolee paBeHCTBO

AR, S ok (3)

rib U? V, 0003HQUaI0T: HAUaIbHbL spauenia gyruii U, u V.

TIpeIBIyIAS 3ABHCHMOCTD YIPOMQAETCA, KOTAA PasCMATPUBACMBLT YPaB-
Hemis He sapucaTh ors mepewkmrofi 2. Kaxp msmberHo, ®b mocrbrmeny
cayuai Mpeo0pasoBhBANTCS TAREe M JIAHHBL ypasHerig (1) yBeIHUCHIEMD
queta mepenbEARND. B camoms ybak, Beerens BMBCTO 2 HOBYIO (DYHREIIO ¢,
BebXn  mepewbBHHBXD *,, %,,...%,, #, CBABAHHYIO CD HIMI carbayouei
3aBICIMOCTHIO

v(z,,

1) Ioexbanee BepakeHie HpejcTaBIfeTH oBobnienie m3CIBIOBAHHATO MHOI DaHBILE
tounaro rufdepentiaza (cx. O0o unmerpuposaniic ypaeHenii... erp. 83.)
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OG03HAYHND YepPesD ¢, i ¢ COOTHBTCTBEHHO YACTHBIA IPOH3BOIHBLA s
XL &
s
Br cury gammofi sasmcmyocrm, ompeibrgonedl HOBYD (PYHENID, Npes-
HIT TPOMBBOXHLIA BHPAKAOTCA CIBAYOIMEMD  0GPasoMs UePessh HOBHA
MPOH3BOAHLLA
4,

q

o=

[IpeoOpa3oBaHHbA ypaBHEHiA (1) OCTAIOTCS TAKKe Bb wHG000win, TAKD KAKDb
mvwkors abero crbayomis pasemcrsa mMek1y ckoOkamu Ilyaccoma, 1ad mmpe-
00pa30BaHELIX'D ypaBHEeHIll, 1 crodramu Befiaepa, 11d JaHHBIXT ypasHemii (1),

V7 7 1 L /
(Wm Fh)::——q_[pk’ Fh] )

P YeMb 3HAUKH 0003HAUAI0TH PE3yIbTATT MOACTAHOBEH, BLIMOAHCHHON HAITD
BLIDAKCHIAMH, TPH KROTOPHIXG IIOCTABICHBL TU 3HAUKM.

Takp kaks mpomssojHasg ¢ OTIMYHA OTH HYIA, TO OTPAHMYEBAA Ha-
i wscabrosania obxacreio H3MBHEHIA TMepeMBHHBIXG, BHYTPH KOTOPOil Yact-
Had IPOUBBOJHAA ¢ COXpaHders, KOHEUHOe BHaueHie, 3aRI0YaeMDL U3
MPEABIAYITATO PABEHCTBA, YTO YCIOBIS HHBOMOIIM JaHHBIXD ypasHeHiit (1)
BIGKYTH 3a co00il yCa0Bif MHBOMONIN TpPeoGpa3oBaHHHXT ypaBHemifi. Ta-
KIMB 00pA30Mb CHCTeMa ypaBHeHill BL HHBOIONIN (1) TpeoGpasoBHIBAETCS
BhH HOBYI0O CHCTEMY ypaBHeHiil BT HHBOIOIIH, KOTOPHL HE 3aKIOYATL 00-
1be zaBmcumoit mepeMBHHON BeAMUHHLL

Jlra mocabaux, ypapHeHifi ouesmiHo (opyyaa (8) mpuEEMAeTsh cab-
AVIONL BHAD

U, = U9,
(4 it

b U? odosmauaerTth HavaabHoe spayenie mscrbayemoii (ymsuin U .

Mpl orpaEmuuMDb Hauu mscabioamia odiacrhio usvbHenis mepembn-
HHIXD BEJMYMHD, BHYTPH KOTOPOil HMHTerpaxt gu(depermiata d coxpansgers
LKoHEUHylo onpesbrenuyio BeamunHy. Tawh Eakb, OpH ATOMB YCIOBiH, BHIpa-

i

KeHIe e*SvodV HIKOTJIa HE MOKETH 00DATHTHCA Bb HYAb. 10, BL PascMarpi-
BaeMofi oOxactw uawhEEHis FammXT NepeMBEAMXT, (YHEIiN U, obpamta-
10TCA BL HYIL WIM OTIAYHEL OTH HYJAd OTHOBPEMEHHO CO CBOAMH HAUAIb-
upivn gravenimym UY. Taruws 00pasoMb sajaya  cOCTABICHIA MOIHLIXD
HHTEIPaJOBD JAHHHBIXD YpaBHeHill (1) HAXOJUTCA BH HEHOCPEICTBEHHOI
BABHCHMOCTH OTD 3HAYEHid Bolpamenii ().

4. YroOpl YIOBICTBOPUTH BCHMD YRASAHHBIMT YCIOBIAND, IPHMEMDE BT
pascMaTpuBaeMoMh MHATErpaab (5) 3a IPOUBBOJIBHBIA NOCTOAHHBLA BEIHYHHEL
HAUQIbHBIA 3HAYEHIA @, O, W b COOTBBTCTBCHHO CIBIYIOIEXT BhIpakeHii
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Ilyctb, BH 5TOMB HpPEeJIIOJ0KEHIH, YpaBHCHIA (5) NpHUBOALTCA Kb BHIY

R e o v By W Ot o B ity Bl 0 B Bl
By =T @ R )
e L L R AL S e -
k=1,2 ..on—m, s=L, 2.

OgeBnigO, UTO #—— M YypaBHEHiil, 0TH BTOPOro 10 # — # —— 1 BRIOYHTEILHO,
paspbumMpl OTHOCHTEIbHO BEAMYHHE ¢, @,,...q, . Kpomb Toro mmbors
mbero cabiyonmia ToxmaecTsa

8z Dyr B o T L

CabpoBaTeIbno, pesyiprarh HCKIOUEHId NPOMSBOALHLIXD IHOCTOAHHKIXDG @,
@y, ...0, _  U3D lEpBaro ypasHeHid (9), Ha OCHOBAHIN CIBAYOIUXD 3a
HUMD # — M YpaBHeHill, mupejcTaBiderh MHCKOMBI IOJHLI MHTEIpass !)
Jamuoii cmereMs (1).

TpeanoroxnMs, BO-BTOPHIXG, YTO BB YPaBHEHIAXE (9) mocrogHHAA b

0003HAUAETh HAUAJbHOE 3HAUeHie HepeMBHHOI 2z, T. e.

h==g0,

I uTO 7 — 9 ypaBHeHiii (9), O0TH BTOPOro A0 #—m -+ 1 BRINYATEIBHO,
paspbmmMeEr  OTHOCHTEIBHO BCBXD MOCTOAHHBIXD b, b,,...H, . Bb ra-
KOME ciyual OUeBHIHO, UTO PE3YIbTATDH HCRIOYEHIA, M3H MEpBAr0 ypaBHe-
mig (9), uXD sHAUeHi, onpelbleHHBIXD HOCIBIHUME YpaBHEHIAMH, Ipel-
CTABIACTD TAKKE MCKOMBIH TOIHBIN WHTETparE.

Ilycrb, BakoOHeId, BL ypaBHEHIAXD (9) mocrodnHad b uwmbers cub-

Iyoniee sHauCHIe
el
bt 2 T bi.-’
k

T1b cymMEpoBamie pachpocTpafgercd Ha Nokasarean Bebxs THXB mocTo-
AHHLIXD b,, OTHOCHT®IBHO KOTODHIXT paspbuimMnr »—m ypaBHEHIfi cHCTeMEL
(9), ors Broporo A0 n—m—1 BRIOUATEAbHO. Bb TaroMb cayuab oue-

1y Cp. moe coumuenie: Ofs unmerpuposaniy... ¢rp. 85—86.
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BILTHO, UTO PE3YIbTATH HCKIOUEHIA H3TH IepBaro ypasHeHid (9) yKasaHHBIXD
suavenifi b, m BCbXD @, ZJA KOTOPHIXT ¢~ k, MPEACTABIACTD TaRKe HCKO-
MBI TIOJHEI HHTErpalsb.

5. AHAJIOTHYHO PAsbICKAHIH TOJHBIXD HHTErpaloBh H3cabiyemoid cu-
cTeMBl ypaBHeHifl (1), JeTKO BHIBECTH TaKKe B3aKOHD COCTABIEHIT HXDB 00-
maro uwHrerpaia. IIpeicTaBuMb HMHTETPAIbERA ypasHenid (5) BbL cab-
1yI0meND Bulh

o AR e i
it "=Pm+w-~Pn)=

. (10)

HDG,IIHOJIOH{IIM'I) ;L&JI'EB, UTO IIPOUSBOJLHLIA INOCTOAHHBLA BEINYIIHDLI 5621_‘_,‘, i

Py p CBABAHBL MEHKIY COO0M CABAIOMMUMI 3aBHCHMOCTAMIL

0
D2 i J (11)

B=s1, 2, iti==ihy

2 00 l

Bl o e
2°=06 pm—l—k_

rib O, o0osHauaeTh HaYAIbHOC B3HAUEHie QYHENE O (z,. Z,,...z,), CO-
oTRBTCTBYOIIEE HAYAIGHBING 3HAUCHIAND ed NepeMBHHLIXD z, z3,...z].
Kpoab Toro HEoOX0ANMO J0XEKHO YI0BIETBODAThCA TAak&e YCI0Bie, UTOOBI
’ # DTS ATTT (0 -0 ()] ( o
onpexbagemsia opMyrayu (11) smavemias 2. p) .. P o,...p, JEKAII
BHYTPH pascMarpuBaeMoit mayu obiacTH H3MbBHEHiA HamXDL HepeMBHHBIXD
BEINUMHD.
Ypapmenia (10), Bp cuiy sHaueHiil (11), cTaHOBATCA
!
a=P e @y 8

A0 il 0
m’ xm—{—l’ ‘1’m+2" A "ln ?

e e O
Ty = R RN S o

OueBHIHO, UTO »— YypaBHeHiit mocxbiHeli cHeTeMBl, OTH BTOPOTO 10
n—m -~ 1 BRIOUHTEIRHO, Pa3pbUMMBL OTHOCHTEIBHO IIOCTOAHHLIXD BEIH-

0 0 0 + ouyrh S : : :
UHED & 15 % gy - - - &, TARD KAKDH Pymiin P, npunnsawns ROCAONLA
swavenia NI 3HAUCHINE 2¥, 29....x° HesaBHCNMBIXT IepeNBEHMIXD .,

m

Hgs - alyy B, carbroBarerpno, (YBEIIOHAIBHBI olperbauTennb
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Tig TMocabIHMXT HAUAILHNXDG SHAUEHIfl, CTAHOBHTCA DPABHHIMT eIMHHID.
Haromens, seh (ynrmin
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VHIUTORKAOTCA TO®ASCTBEHHO, BL cuay ypasHenifi (11). ITosroMy HCKIOYAs
0 0 0 o - . : : o Eaa =
Ly gy Tyaos- - &, UL UEPBATO ypaBHeHis (12), IPH HOMOULH 7 — 1 TI0
CIbIVIOMEXT 88 HUMD YPaBHEHiH, MBI HoxyuaeMt phirenie Jammoi cicreMsl (1).

Jerko yobaureca, uro moxyuecHEoe phuoreHie mpeicraBigeTh 06wl
unmepaas Koww. 0003HaunMT, BDL caMontb 1bab, vepest

H(;Em—}—l’ ‘rm-{—‘_” =l 'Tﬂ)

SHAUCHie (YHENIH @, IS HAUaIbHHIXD sHaucHil z¥, z),...z) mepembu-
HEIX'D %, &y, - - - @, DD TAKOMD cryual oueBmiHo, uT0, QI IOCIBIHAXD
HAUAQJILHLIXD SHAMCHINH, (VHRIIA 2 U ed YACTHBIA IIPOU3BOHLLI
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IPUHAMAIOTS COOTBBTCTBeHHO 3HAUeHIA (YHRIIM 6 1 cd YacTHBIXT IPOUS-
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Takuws 00pasoMtb Ioaydennoe phmewie mpejpcrasigers pbiicrsaTeasmo 006-
wifi mErerparn Ko,
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Wuterpansl audpdepenuianbibixb ypaBHeHi XapaKkTepPUCTHRD U KaHo-
HMYECKHXb YypaBHeHiit. YcoBepiuencTBoBaHHbi# C. Jlu cnocods Akodu-
Maiepa wHTErpupoBaHia ypaBHeHil Cb YACTHHIMM TPOU3BOLHBIMH.

1. Kanonnueckis guddepeniiaibubla yPaBRCHIA OOHKHOBCHHBIA H BT
HOJHBIXD THQ(pepertiaraxs IpeicTaBIgoTh YacTHR cayuail 1nddepenmiais-
HLIXD YDABHERIN XapakTepucTuiD, COOTBBTCTBYIONMXD YACTHHMD AH({epeH-
WATBHBIME YPABHEHIAND IiepBaro NOpAAKa, IPEICTABICHHBING BL BUAB, pas-
PBUIEHHOMD OTHOCHTEIBHO YACTHBIX'L HPOHSBOAHBIXE. loaToyMy Teopis -
(pepenIiaIbERIXG YpaBHEHIll XapakTepUCTHRD IPEICTABIAGTL IMOTHYH aHA-
10rio ¢b Teopiell KAaHOHHUECKMXD ypabHeniii. Rars xopomo wussberno, cy-
IECTBYETh THeHAA B3aMMHAS 3aBHCHMOCTD MEEIY 3a1auaMH IHHTeTpPHPOBAHiA
A(PEPeRIiadbHBIXD  YPABHEHIH b YACTHHIMH 1IPOM3BOLHBIME mepsaro 1mo-
paiEa 1 coorsbrerByomuMy  AnpPePeRIiaIbHEIMI  YPABHEHIAMI XapakTe-
PHCTHED 1). Bb mpexniaymeii raapb Mpl saEEMAMCh BODPOCOMT 0 COCTABIE-
HIIL TOJHATO HHTerpata IUPPCPeHIiaibHbIXD YPaBHEHI ¢b YACTHBIMH 1po-
H3BOTHEIME, HCXOAd H8D 00HAr0 HHTerpata AUQQepentiaIbHrXs ypaBHeHii
XapakTepucTuEb. Be Hacrosuredl raaBb MBl nwbeMt BH BHIY mpusecti -
CROIBKO COOOpAKeHifl 10 M0BOLY 0OPATHOH 3a7aull COCTABIGHIT 0OIIATO IHTE-
rpaia AudQepeHniaabHbIX', YpaBHEeRil XaparTepHCTHRD, Mocah T0r0 Kars 1po-
HHTETPHPOBAHO COOTBBTCTBYIOIICE YPaBHEHIE Ch UACTHBLIME IIPOH3BOIHENME. (b
pbureniens oroit mocrbimefi satauu rarme Thero cpazans mvena Iavuavmona,
Arodu 1w Jiysuann, KOTOPEE IOIOULLH, HE3ABHCHMO IPYTS OTH IPYTA I €5 pas-
IMYHBIXG TOUeRD 8pbHig, ®p phuienin pascvarpusaemofi sataum, Kakb 00b
STOMD MORHO CYLUTD, CONOCTABIAL COUMHEHIS HTHXD BHAMEHHTHIX'D TOMETPOBE.

Beb nepsonauaipbHble TPYABL XD OTHOCATCS KDL TH((epeRIIATRHRMD
YPaBHCHIANS JIuHAMUKI. TlepBBIMH, 110 BDEMEHU CBOCTO ONyOINKOBAHIA, ABId-
ored mscabposanie Tawuibroma: Ow a general method in dynamics ?) u
muepMo frodu HMapumeroit Axagemin Hayws: Sur le mouvement dun point
et sur wn cas particulier du probléme des trois corps 3).

1) Car. mou msexbpovamin: O wmimeipuposaniv ypacreniic co wacmumin npoussod-
HUNU...., Iémoire sur Uintégralion des équations... (Jowrnal Jordan, 1899), Sur les
théorémes de Jacobi el Liowville (Bulletin des sciences mathématigues et astrono-
miques, 1903).

2) Phalosophical Transactions, 1834 —1835.

3) Comptes rendus, t. 111, p. 59—61.

Jacobi.— Gesammelte Werke, Bd. IV, S. 33.
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Bp yrasamnoMt uscrbroBamin TaMuabToHT BhIpakaerh OOMIf HETE-
Tparh CHCTEMBl OOLIEHOBEHHBIXT KAHOHMUGCKHXT YPaBHEHIN MPIL IIOMOIIIL
II0IHAT0 HHTErpada cOOTBBTCTBYIOMIAT0 ypaBHEHid Cb UACTHBIMH MPOU3BOL-
HBIMH, HPH 9eMb IIPOUSBOILHBIMH ITOCTOSHHLIMI CIYEATL HAYALILHBIL BHA-
yenis nepeMbEARXE. UT0 Eacaercd YHOMAHYTaro mmcbMa §Ixodm, T0 OHB
NORABHIBAETT BH HEMTD, RaRbh, IIpH momomu JuddepeniupoBania, cocras-
agercs o0mifi mATErparh KaHOHWUeCcKofi cucrTeMbl I QepeHiaIbHbIXD YPaB-
HeHifi IBHEeHiA TOURM Ha IMOCKOCTH, XS KOTOpofi MSBBCTHLL HHTETPAlD .
®KUBOH CHIKL U “BTOpOfi HETErparb, He3aBHCAMIH OTH BpeMeHu. Bbh CBOUXD
Jaapnbiinmxs uscabropamiaxs 1) fAxo6n paspmrn Touky spbmia FaMuiasrona,
IPHHEAMAS TPOU3BOIGHEIA BEINUMHE, HE IPEICTABIAINIS HAUAILHBIXD 3HA-
venifi mepeMBHHBIXD, Ba IOCTOSHHBIA HHTEIPHPOBAHIA W PACHPOCTPAHAA Pas-
CMATPHBAGMYI0 TEODIl0 Ha OJHO ypaBHEeHie ¢ UACTHBRIMI IPOMBBOJHBIME 00-
maro Buja. 3arbws Bb 1853 roxy JiyBuinib onyoIHEOBAIDL CBOIO sambrry 2):
Note sur Uintégration des équations différentielles de la Dynamique pré-
sentde au Bureaw des Longitudes le 29 juin 1853. Cymmocrs mocrbinei
IIPEICTABIACTD PACIPOCTPAHCHIE TEPBAro BHIIeYKAZaHAAT0 Hpeaomenis JARro0H
HA RAHOHHICCKYID CHCTEMY OOBIKHOBCHHBIXT AMP@depeHiialbHbXD ypaBHeHii
06maro Buja. Bb sroff crarsd Jiysmias HOEA3HBAETDH, Kakh COCTABIIETCH
00mIifi mHETErpad’h OOBIKHOBCHHBLIX'D RAHOHHYECKHXD ypaBHeHiil, Korga H3-
pherra TMoI0BEHA BOBXTDL MHTErpadoBh, HpH YeroBim, WTo mocabimie Haxo-
aarca BB mHBomonin. Kpowbs rtoro JiyBmims JONOIHACTL CBOB 3aMBTRY
BechMa IBHELIMTL saMbuaHieMt OTHOCHTEIBHO TOTO CIyYasd, KOTIa NaHHbBIE
HETETPATbl PascMaTpuBaeMofi BamoHUHUecKofl cHeTeMB HepaspBIIHMbL  OTHO-
CHTEIBHO KAHOHWYECKHXD IEPeMBUHEIXD OTHOTO M Toro #e Riacca. Ilpm
oTOMD JIyBHIIG YRASHBAETD, UT0, BD CBOHXT Iekuiaxt vh Colldge de Fiance,
orb uscabrosaxs mocabumiii cayuait Bo Bcell ero 0OUIHOCTH. Borke mo1pod-
Hoe pascmorpbmie sroro mocrbiEATO cayuas HAXOIUTCA BH JHCCEpTallin
Jagona 3). Hakomews, Ml CUHTAEMD HEOOXOJUMBINT TOCTABHTL BL THCHYO
¢BA3b ¢b mocabamuME Bompocomd mscabjoanis Maiiepa, Beprpama u JTapoy,
VIOMSHYTHIA HAMH BHIUIE, UPH H3IOREHIM TEOPIH XapakTepUcTHRD M KL KO-
TOPLIMG HAMD IPHIETCA ele Pash BOABPATHTHCA, YCTaHaBINBAI HXD B3a-
IMHOE COOTHOIIeHie ¢b Teopiefi MOIHLIXH HHTETpalbHHIXTD cobpamiii C. Ju.

Yy Jacobi.—Ueber die Reduction der integration der partiellen Differential-
gleichungen erster Ordnung zwischen irgend einer zahl Variabeln auf die integration
cines einzigen systemes gewdnlicher Differenzialgleichungen (Gesammelle ~ Werke,
Bd. IV, S. 57).

Jacobi.—Vorlesungen iiber Dynamik . Zweite. revidirte Ausgabe. Berlin, 1884,
Zwanzigste Vorlesung, S. 157.

2) Journal Liouwville, t. XX, 1855, p. 137,

3) Lafon, A.—Sur lintégration des équations différentielles de la Méeanique.
These. Paris 1854,
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Uro racaercsa ABYXDH PasimuHBIXT TOUCKD OTIPABIEHISA, ROTOPBIA ML
sabes oTvBTHAE, IpH cocTaBAeHIM 06mATo HHTETPAJIA KaHOHHICCKUX'D JH(-
(hepenTia b ERXD YPaBHEHII, T0 00a pascMaTPHBACMBINT IPeII0KeHIA [ aMuih-
ToHa-fAro6u u dxodm-JTiyBuniig me mpeicTaBIAn0TH CYIECTBEHHATO pasImyig.
B camons pbab, mepsas Teopig mex0AHTE UMD MOIHATO HHTErpala ypas-
HEHIA Cb YACTHBIME HPOUSBBOAHLIME, TOTAA REAKD JiyBuATh UpHHNMASTE 34
OCHOBaHi€ WHTETPAIbl B'H HHBO.IOIIN COOTBBTICTRYOME KaHOHHUECKON CH-
CTEMBI, GHCIO EOTOPBIXH DPaBHO HOPAAKY uocabimefi. Jerko Bupbrs oxmao,
YTO RAKDL HOCABIAHIC MHTEIPAJbl TARD U IOJHbII HHTETPalt COOTBETCTBY-
IIIAro 4acTHAr0 ypaBHEHIS [PeICTaBIANTD OKBHBAJCHTHEIE HI6MCHTH. BD
CMBICIE UHTErpHPOBaHIL MOCIBIHATO ypaBHeHid. Epowb toro mpt yeramosuws
1arbe Takoe ke amazormumoe cooTBBTCBie Mesk1y O0TMLUEHHHINT BHIIIE 4act-
HBIME CayvaeMb Jiyswirg m mormsivm mmrerpazamu C. Ji.

2. Mbl HAuHEN'® ©b WBIOKEHIA HOBArO, BEChMA HpOCTOT0  J0KA3aTeIh-
CTBa PasCMaTPUBAEMBIXD Npelio&eHiT o cocraBienin o6maro HHTETpaJa
A gepeRnia bHEIND ypaBHEHft Xaparrepuctart. Beb xopomro mssbermpia
JT0KA3ATeAbCTRA, TOCIBIHIXD NPELIOKEHIT UPECTaBIg0Th HeloCPeICTReHHYIO
NOBBPEY (GOPMYID, BUABL KOTOPHXD Iaercs npeaBapuTeIbHo. Jerko ozmaro
HHAYe TOCTABHTH BOUPOCH, 3aJaBIIHCH IHIBI0 BBIYHCINTD HCKOMBIE WHTEI-
PaJrl, He mpeinorarasd Hamepelb H3BBCTHHINE HXE BILD.

Hycrs nwbens cabiyomee ypasrerie

P Hil e, Lsn iy Py Py eusiihy) =0 (1)

rib mepembHubLa P Pys Pys- . P, 0003HAUAOTD YACTHHISA HPOH3BOIHBIA nep-
BAaro mopaiEa (YHRLIM 2 cOOTBBTCTBEHHO 110 He3aBHCINEINT nepenbHEBD
by &y Bysivs B

CocraBasens coorsbrerByomyo KaHOHHUECKYHD CHCTeMY OOBIKHOBEH-
HBIX'b (P ¢epenniaIbHbIXT ypasHeHiii

(lmi dH dpl oH \
T R T | )

G T e iy

IIpeamno10muys, 4T0 MOIHEL IHTETPAIh ypaBHEHIA (1) mpejgcras.Ii-
eTCS ypaBHEHIeMD

ey A T R R S . (3)

tib b, 0ys-vib 5 b 0003HAMATE W & 1 * PA3IHYHBIX'G TPOMSBOALHBIXD
HOCTOAHHBIX'D, MPH UeMb CABIVIOI GyHRmioHaIbHbE onperbanTes
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OTINYEHT 0T HyId. Bb takomt ciyuab, Rarn HsBBCTHO, ypaBHeHid
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1)&31)'}3[HHMI>I OTHOCHTEIBHO IPOU3BOJBHLIXTD IIOCTOAHHBIXD bl, Z)EZ)" I
OpEBOJATL Kb % PASTHIHBIND HHTETPAIaMD BD IIHBOJIIO[LUI ROHIUECKOIL

cHCTeMBl (2)

T R RO S (O IR gt ] 3
; (5)
il e J
Odparro 31 TocabjIHie HHTEIPALBL PaspBUMMBL OUEBHIHO OTHOCHTEIHHO
BebXD HEPEMBHHBIXD P, Pos- - P, -

TaxuMs 00pasoMDb, OJIarToJapsa U3BBCTHOMY IOIHOMY HHTEIpaly TacT-
HATO paBHCHiA (1), CTAHOBATCA WBBECTHBIMI # HWHTEIPAIOBDL KAHOHMICCKON
cucremsl (2). Iosromy sajgaua HHTETPHPOBaHig NoCaBIHE IPUBOTUTCA Kb
COCTABIEHIIO 7 PASINUYHHXD AH(OEPEHIIATIPHBIXD 3aBACHMOCTE, HHTETPUPO-
BaHie ROTOPHIXDH IPHBOAXIO OBl KB 7 OCTAIBHBIMB HCRKOMBIMD HHTETDATAMD.
Cp srow 1Whibw cocTaBigeMD TORIECTBO

oV .
e (IL, ;’El, Z

oV odV GV)
‘ e —
ofte &

2 LA
= n

KOTOPOE I0AYYACTCA HBTH JAHHATO ypaBHeHiS (1), IMpH IOMOIM MOTCTAHOBEI

ero pbmenig (3).
Tudpepenmupys mocabrmee Tomgectso 1o by, b,....b, . IOIYIAEMD

PaOND CIBIVIONEXD HOBBHIXD TORICCTBED
geiipans iaﬂ R T
e oty Al enfe oty
_ G ;
ot db_ — dp, 0z, db,
S=1 2 .

B1 cumry ypaBHeHifi mHTerpupyeMoil CHCTEMBI (2), mocabmid TomLECTBA
mpPeotpasoBHBATCA B CHCTEMY # CIBIYIOIINXD nugepesniaIbHbIXD YPaB-
HeHiil
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0V Z RV dx,
3ot e

\
(:’bs oz, dt

il

S, By R

Kaws Jgerso BHIBTH, IEpBeIE YacTH MNOCTBIHUXD YpaBeHiid lpeicTaBid-
WTDL TOUHBIS NPOUBBOXHBIA, U MBI IPUBOIING PA3CMaTPUBACMBIL ypaBHeHid
KL CIBIyOIIeMY BHIY

d ( ol
=), Bl B ils
dt dbs)

Iurerprporanie mocabJHUXD ypaBHeHIl 1aeTh HCKOMBIA HHTEIPAIbHLIA YPaB-
HeHig macabiayeMoil KAHOHHYECRON CHCTeMEL (2)
P e

ms g = T B
0?)8

rib a, a,,...a 0003FAUAITS i OPOH3BOJBHBIXT MOCTOAHHKXD BEJINUIHD.
Jergo BugbTh, UTO WOIyuaeMble OTCIOIA WHTETPAIH PAsIHUHBL OT0 CIB-
1VeTh H3H TOTO, UTO MOcABIHIS ypaBHEeHId He 3aBHCATH 0TD KAHOHHYECKHXD
nepeMBHELIXE BTOPOTO EKIacca M PaspBUmIMBl OTHOCHTEIBHO HepeMBHHBIXD
£, Ty,...% , BCIBICTRIC BBEJEHHATO NPEINOIOKEHIT 0 HepaBeHETRE HYIHO
ouperbanrers (4). ¢

Bt M3I0KeHHOMD ceiiyact J0Kas3aTeIbeTBB MBI HCXOTMIIH H3H [IOJIHATO
uarerpaga ypasaeria (1). Mo Jagmws eme BTOpoll €moco0h pPasbiCKaHIg
00IMaro MHTerpata KaHOHHUeCKOf cHcTeMbl (2), NpHHEMAA 32 OCHOBAHIE es
» HATEIPAIOBL BEL HHBOMOUIH (5). CB #1010 WHIBI HAUHEMD Cb pascMoTph-
Hig CBOMCTBS HCKOMBIX'H HHTETPAIORD.

3aMbTHNT [Mpesk1e BCero, 4To (yHRIIH

Pl Fow B F (6)

"

paxogares Bh upsoaouin. Iloaromy cabayoumig n--1 ypaBHeHili ¢b uacr-
HGIMH TPOH3BOTHBIME (DYHEIIH [

(p+H, [)=0,
 oiiies 0, t=1, 2,...5—1, s-}1,...n,

I ——

00pPa3yTH HOPMATLHYIO CICTEMY, ZOUYCKAIOILYH 7t PasIMUHBIXD, OTIHYHBIXD
oTh  (yERMiii (6) HHTCTPALOBE, EKOTOPHIE O0O0BHAUMMB  COOTBBICTBEHHO
9epesb

i




=200 —

Bubers ¢p ThuB omeinda yanwocdaesca marxce 6% cyuecmeosani 1 CAb-
PougUas UHMCIPA0GD KANINUUECKOTL CUCHIEMDL (2)

L@, 2, Zyso o Ty Py Doy v oo P =0,

o) e SRR T

Z()’fb 6CTb CLS 0003HANAOND 'J‘tpO’tlo’GO./ﬂ‘belﬂ NOCMOAHHLA BCAUUUHDBL. Eﬂ.’}lcdblﬁ:
U3H PMULD  UHMEUPAL06H NAXOOUMCA 65 COW3M (conjuguce) €5 OOHUMD U3D
z.bmnf}zpcuw% (5) H‘.GTJ MHGOJH)’LH"M Co OCTAJbHBIMIU U3s HUTo.

Vobrusumch Bh CYLIECTBOBAHIN mocabIHNXTD HHTErpadoBh, JeTKO HX'b
BLIUHCINTH, WCXOXT U35 TOTO, UTO Kamjas (YHKILL I ompebagercsa ypas-
HeRiAMUI :

0, i=1, 2,...8—1, s-F1,...8, (7)
1

Taks KAKD, COTIACHO Cb CIBIAHABIMG Ipeinoxomemiens, wuurerpatst (5)
paspBIIMBL  OTHOCHTEILHO MNEPEMBHHMXD Py Py .. - P,s 10 (YHEIIOHAIb-
HbIil ompesbauTelnn

T e 7 ,
D(_’ 2 f*) ®)
Dys Por- - D0

NOLKEHD OHTh OTIHYHBIMG 0Th Hyid. IpeodpasoBBIBAEMD ypaBHenis (7) ®b
HOBBIMG TepeMbEHBIMD, upuHmMas b, b,,...D0, 33 HOBbIA nepeMbHHbLA
Bywbero p,, Py, ... P, B 0003HAUUND UEDESD f, 3HAQUeHie IpeodpasoBanmoln
(pyEkmin f,. Bp cmry CBOHCIBL (yruifi (6), nHpeoGpasoBaHHAA CHCTEMA
ypaBHEHIN (7) CTAHOBHTC

oy, < OH o8,

o ()
ot | Ly dp, 0%, 2

k=1
ia,p; o, [0,iZs,
0p, O |1, i=s.

=1

(5 apyroii cropousl sHAUCHIA HEPeMBHHEIXD P, P, Pys- - - P,- OUPO-
rbasenta ypagHeniaMi (1) # (5) Kawh QYHKIIM BEIMUUHD

t,ml,a"g,...a.‘.b.b D

O B n’

JTOHIECTBIAOTE HTH MOCAbIHIA YpPABHEHL. Jdudpgeperuupys mMOIyIEHHBI Ta-
RUND 00pasoMb TORLECTBA 10 BelduuHans b, b,,...b, . moIysacMs pPALD
HOBBIXD TOKISCTBD




=

Z oH dph

— ap,. ()?)
aF, d])

de dpk db

Borunrag mocrbgmis To®IECTBa COOTBBTCTBEHHO H3D HpPeIbLIyHIHXD,
HOIYUAeMDb TOELecTBA

6 op o o0H (aes op, )
e R + Z AL 2 s (it Vi 0,
ot 0b, - op, \dg,  0b,

Z 09 EZ—)—A—) — .
o ()qlu. C)bs

218 Bebxp sHaueHmiit s; 01% 1 10 w. Orcoja, BeabIcTBie HepaBeHCTBA HYII
cuperbanrenda (8), BRITERATH CIbAVIOMIA TOEIECTBA

o, ap 08,
ot ob’ dm ob, (9)
el Yo,

2ua Bebxn smavenidi s, ors 1 g0 n. Taks Kaks OIIPQ;L’}SJHEMHH YPABHCHIAME
{1) u (5) sHAueHid neperbHHHX'L Py Pys Pys-- P, VIOBICTBOPANTD IO-
BAPHO YCAOBIANE
o, _ o,
dx. o
il 7

o, auipepentupyd mocabiuia mo b, b,,...0 , HOIyuaeMT HOBHIA yCIOBisd
SOTOpuid IORASBIBAIOTE, UTO ypasHeHidZ (9) uHrerpupyeMsl. ILosToMy (yHEIiM
%, onperbasored mpH HOMOIE CIBIVOMEXD KBAAPaTyph

H“‘j(aba’“r A +ab )

g=1.9 .-

S0 4eMD He MOPHHEMAKTCd BB pacuersd ].IOIIOJIHHT@JIBHLIH MPOU3BOIBHELA
ERCTOAHHBIA BEIHYHHEI.
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-

Kawb 1ergo suibrs, HafileEHplA sHAUemis (QyHRIIN 6 BelpakanTCca
Takme cTBIyOmMUND 06pasoMb, HPH TOMOIM TMOIHATO METETpATA (3).

oV

B:,——
s b,

S

Upofpl MOTYUUTH OTCIOAQ BHATEHIA (ymsmiit f,, ocraerca COBEPUINTH
oOpaTHOE IIPeodpPasoBaHic nepesMBHEBXD, 3aMBHIBE BeIHTHHL bobs b,
cooTBTCTBeRE0 XD (YHETiOHAIbHRDM 3maverisMu F, Fo, ... F,. Haro-
HEI'D, TOIBKO UTO H3IOKEHHOE I0KA3aTeIhCTBO CTAHOBHTCA doabe mMpoCTHIMD,
peabioTRie CHMMETPHUHOCTH BLIMMCIEHIH, €cIH 3a HCXOTHOG IpuHEATh  Cab-
ayoniee Anggepeniiarbaoe ypaBHEeHie 00IIaro BUla

TN e s By Uiy Pgo o - P =0,

n

Coorpbrersyonis AuQQepeniialbab ypaBHERid XapakTepHCTHRD CTAHOBATCH

dx, dx, dx, dp, dp,
@~W#UJF;—W— =
ap, dp, op,, c).fl 0x,,

Iyers mwbems g CIBIYOUUXD  PASTHUHBIXD WHTErpAI0Bh BbH HHBOIMII
nocrbrHeil cHCTEMEI

B2, Byeealpn Py Bos- - s

=00, 2. n—1,

b F,, b, yCI0BHO 0003HAUAITH snoamemis b . m bbbyl
[peCTABIAI0TE % PABIHURBIXD HPOHSBOALHBIXD IOCTOAHHBIXD. VpasEeHid,-
Caymamia 1A ouperbiemia OCTAIBHHIXD HCKOMBIXE n—1 UHTErPajoBD
f,s fyr -+ 1,_q+ JDPUHAMAITH BHELD

(F, )= O, a=0, 1, 2,...8—1, s+1,...n—1,
i A4S -
bl

s L:S,

nas Bebxn sHavenifi s, orvp 1 10 n— 1. Ipeinorarad cymecrsopagie cib-
Ay0Uaro HepaBeHcTBa

D(F,E“ B GE

n—1
v i SmE G e
pp pga 2)3:"'1011 )

IPUHAMACMD BeJIYHHEL 6, b, b,,...b, , 8a HOBHA nepeMBHEBIA, BMBCTO
Bt Punsee i Mol mpEXOJIHMD TARIMD 00pasomb Kb ABYND PasInTHBIMD
cHeTeMaMb CIBIYIOINXD PABEHCTBT




o OF, 06,

~ dp, Oz,

. oF, op,
k:ldpk b,

BolunTas paBencrsa Bropoi CTPOKH COOTBBTCTBEHHO H3H PABEHCTBE nepsoi
CTPORH, IOXyuaeMD cabiyomis ypasrenia

n

Z ik ( o op,
Op, \ 0w, —op, ) 0

=1 k

=0 =i

114 BCBXD PASIMUHBEIND 3HAUEH $, 0I5 1 10 n— 1, Bb cury Hepases-
CTBa HYII0 OPEIBIIYIIATo onperbiuTerd, moayuaeMb HOBBIA ypaBHEeHId
ofi p

g

i

dx,  ob,’

Py 2, Se=l, Zovean—1

ROTOPBLA I OHPEIBIASIOTE HCKOMBIE WHTErDAXBI IIPH ITOMOIMH KB,/ paTypPE.

3. Iocabimee rokasareincrso PAcIpOCTpaHgeTcd Tak&ke Ha cayuali,
orybuennsti JiyBusienws, koria uspbermsie HHTETpaJbl (5) KaHOHHUECKoil
CHCTEMBI (2) paspbuumMsl OTHOCHTEIbHO KAHOHHUECKUXT nepeMBEABIXT pas-
AIMHBIXD KIACCOBD, HO TPH TOMD PasdMUHEIXD 3HAUKOBD. Takb Ipeamomo-
RUMD, HAIPUMBP®H, uro ypasmemia (5) paspbmmysr oTHOCHTEIBHO epembm-
HBIXD BEJIHYITHD

Z:}1"’ PozveolPy ey xn—ﬁl-{-l’ xn-—mi*?’ mtl s

Tawb UT0 cabayoimifi GynriionatpHb onpelbanress

D(F]' ‘-EYL’""EL—-»M F@z—ﬂ1z+1"" ';z)

Z)1 ’ ]JQ’ it 'pn—m’ xn—-m+l *=

OTIMYOHD OTh Hytd. Bosspamasch ®b ypasremians (7), onperbIgomuM DL
HCKOMBIA (DYHEIIN [, BBOIHMD B O b, Karb HOBHIA nepewbEHbT Barbero

BOIMAUHD Pyy Dys v Py s Ly iy » D, 1IPe0OPa3OBAHAKA ypaBHEHIS
(7) craHoBsATCA




i
()fj R—NZOH 06 e ()6
e
()J)k 01‘1 d"L — dpn—m-—z
"o OF. 08, < OF, d0, 0, 828y
k.:-Jl dpk d"CA Jé‘ll axn—mq‘wr dgn Tl 1, ¢—

Kpoxb Toro mer mMBews eme pard crbiyomuExbh TOHISCTBD

n—nt
dp 29 Sw oH ()p Z 11_“"‘”: i
db | ‘;Jl dp s dln = dbs
us:nﬂ 01) m ()17' ()fn —mdr J 0. 4 Z 8,
L‘_J d-plc Ub L Q ox N — W=7 (?bs l 2 se—a
= r=1 : 78 :

Orciota crbAyoTh HOBbIA PABEHCTBA

#,_ ST 0, o
ot ob, ' Li op, \Oz,  0b

k=t

m

oH 063 0.13” —mtr 0
_—20 (019 iy )h :

97— m - n—m—r

@;2"‘ JF, (dﬂs ap, ) Z ( 08, oz, +7_) O
~ dp, \ oz, 0, _,p 10 \OP " ob ;

n—m =0 s

goTopsg mwbiors Mbero pam sebxp smaueHifi s, o 1 10 . Beabcrsie
HEPABEHCTBA HYIO IPEIBIIYIAro onperbinrend, mocabiuAa cICTeMa IPUBO-
JUTD KD CIBIYOIIUMDL DPABEHCTBAMD

L T T
iy’ g 00T P s e
=i, B e, ek Dyl

118 Behxt smavemiit s, orp 1 10 #%.

Kagt m3pbeTHO 13D Teopin KacaTelIbHLIXD IpeodpasoBaHifl, cucTeMa -
ypasHenift (1) u (5) ocraerTca Takke BL HHBOIDII, €CIH KAHOHHIECKIT
nepebEABS mogpasbinTs Ha IBA KIacca, H3h KOTOPHIXD KAl ¢00TBBT-
CTBYeTh 0IHOf 13 1BYXD CIBIYIOIHEXE CTPORTD




b =

TS pp st ’xn-nz’ —_Pu~m+l’ ——pn—m+2’ S —pn’

P> Pys - Py 2o m-1° mﬂ—m«}—‘z’ T Ly

n

Orcona cabiyers, uro mocabimis HamIcAREbLL YpaBHEHid, cJyKamig
134 onpenbaenia ymruii 0, o0pasynrs nmrerpupyemyw CHCTEMY. ITO 3a-
EII0UCHIE, HE3aBUCHMO OTL TEOPIM RacaTelbHEIXD npeodpasoBaHiii, cabryers
TAKKE HEICCPEJCTBEHHO H3H caMaro (harra cymecrroBamiaz (ymEmii 8., z0-
FA3aHHATO BHINE JIA COOTBBTCTBYOINXTD HMTH SHAUEHIf (pyHEILIT f.. Taxuyb
00pasoMb  HCKOMBLA  (yHENIN omperbamorcs Opu  TOMOIH  CABAYIOMHXD

EBa1parypsn
op op op_
___ = el S I T s
6, j‘(absdtk g5, 4t 5 W
I dxﬂ—m—{—l ()xn )
T Ob:— (Z]Jva—irz+ln"'—d‘bgdp1t 3
Sl i

I1h He NPHHIMAKTCA BH PACUCTH 10MOJHETEIDHLL IPOU3BOIBHBIA MOCTOIH-
HBLL BEJHUYHHEL.

Jdero npexcraButh nocabimia Brpakemis IIPH IIOMOIIM OJXHOM (DYHEILIM.
By camoms mphak, MPOHHTETPUPYEMD TOUHLI 1uddepermiars

dz :J)dt+])1 d'xl —J_ St '+p13~m dx, _ir'n-— m--1 dpnmm LieT eEn _‘Tn dpn .

n--m

X o, P B Ly pyygs -4, 0003HAMAIOTD 3HAUEHIA, ompexbigemsa
Vpapreniayu (1) m (5). Hammmens warerpars mocabimaro anddepeniiara
BL cabayomems Bunh

F=EH T, i B ss i By Oy s BB,

rib b 0003HAMAECTT TPOMBBOIBHYI) UOCTOAHHYI0 Beanuuny. Bo rakoms cayuab
(bymenin 6, Bhpamaorcs crbIyOIEND 06pasoMt,

old
(js:ab, 321; 2,..."3‘.
S
]IoaTOMy HCROMBLI MHTErpaJbHBII ypaBﬁeHiﬁ KEaHOHHYECKOH CHCTEMEBL (2)
CTAHOBATCS
oU
— = Sl s
s? i 9 s
dbs

b @, Uys oo @, 000BHAUAIOTD # DABIMUHBIXD NPONSBOILHBIXD IT0CTOSH-
HBIXD BEINUUHT.

BosbMens, mampuwbpt, cIBIYOMY0 FamonnueCcKyHO CHCTEMY TPEThATO
MOPALRA :

15

s

{

. . E L A et -

e e e —— 4

ot -

W



—

dv, o¢H dp, oH
@ op o om
=2 B,
COOTBBTCTBYIONIYI yacTHOMY TUPPEpPeHIIaIbHOMY YPaBHEHII
o= =0,

rib ¢ysrumia H nybern cabuyouee smavenie

o e ’ 2 I
I Ly iy i P Tats i de il
e e RS

¢ t P, % P

PascMarpuBaevMad KaHOHHUecKad cucreMa uMbern Tpu HHTeTpala BD
HHBOJIOILIH

10, 0, ip?
e LR EE e e
i) TP, A .

Ilocabanie, coswberno ¢b HamMuMb Iud@epeHNialbHEIMNG YPaBHEHIEM D, Olpe-
AbasioTh 3HAUeHid NEepeMBHHLIXD P, p,, P,, ¥, CIBIYOIMUNL 00pasoMD
B2 b
p= bl Py b:a ([}l Ty bz )
L P k!
b=
])3 t b:ﬂ ])l

e S e b e

Craxo-0sITh, BL HacToAmeMDb cayuab, ¢ymruniz U moayvaers sHauenie

b(b, 2, - ) p

= — b.
b, (t—1,) T
TTosromy cabaywomis TpH ypaBHeHis
S
e e L

onpeabigoTh HCKOMBIE TPH  HHTETpPAJa HHTECTPHPYEMONl KAHOHHUECKOI
GHCTEMBbI

T8 Pl 233) tp

SPL

(z, p, :z:p ol e ljp ~-=aq,,

Ty
(2,9, -+ 2,p,) tl()l =a,.
P



Ecin npuBATh 33 HCXOIHBIE WHTErpadbl Hauefi KaHOHHTECKOH cHoTeMbI
JEpBBIe Ba TaHHBIE HHTerpaia H mocAbmill 3B TPeXb TOJABKO YTO IHOAy-
JCHHBIXD, KOTODPBIE 00pasylwTh COBMBCTHO CHCTEMY TPexXDh ypaBHEHifl BL MH-
SOA01N, paspBIINMBINTE OTHOCHTEIRHO HepeNBHHBIXD Pys Loy Ty, TO COOE-
SETCTBYWOIIRE 3HAUEHIEe xaparmepucmuveckoi iynwruie CTAHOBATCS

b, Py
t—>b,"

j I S
£l (? te,—a,t +-b,a.)p,—

L TAKOMB cIyuab TpH HCKOMBIE HHTerpaia ompeibifiorces ypaBHeHigMn

gl ol all’ 5
W)I—-_(Ill, ?)2:(62, th;: 0
SOTOPBIA HPeACTaBIAIOTS O0CTAIbHBIE TPH IPUBEIEHHLIE Vike BBIIE MHTETpala
wacabiyeMoli KAHOHHUECKOH CHCTEMEI.

4. Beb npuBejeHELA J0KA3aTeIbCTBA PACIPOCTPAHAITCS BEChMa JIETKO
S CHCTeMBl YpaBHEHIl ¢h YACTHBIMH ITPOM3BOLHBIMIL I HA cOOTBBTCTBYINIiA
liugpepeHIialbHbld YPaBHEHIA XapaKTepPHCTHRE.

Haumenms cb pascuorpbris cabiyomeii HopyMaibnofi cHCTEMBL ang-
VCPEHIIAIBHBIXG YPaBHEeHill

poaaH (e B, &, T e e
pz—l— z( 1 2 n -pm-}—l }m+..1 lfn) } = (10)

=1 o m, R,

LoctaBigeMt coOTBBTCTBYIOMYD HOcIBIHNMD KAHOHHUECKYD CHCTEMY Ypas-
“enill BB IIOTHBIXG TH(peperuiazaxs

e ()Hl
dz = Z % dz,,
g=1

m-x

, B g H—i
dpm—}—k =R O d‘x’i’

T i

k=1, 2oasen—m

Hycre moxmerfi uaTerpars cucreMsr (10) MpecTABIAETCS PABSHCTBOMT
o

B BBy T v, Bim B e

s b, b, ... 8 b 0003HAUAIOTD 72— #t—— 1 PASIHYHBIXD IPOH3BOIL-
JUXTL MOCTOAHHBIXD, 1UpH veMb ambers wbero cabaymoiree mepaBeHCTBO

#—m?

B 1 2
i g g wo

o
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oV oV BF s
0x N G
b m— 1 m-2 _ n = 19
b]’ b17 : bn-—m e ( )

Kakp xerso BHXBTH, IPOM3BOJHBIA ypaBHEHIA

: oV
pm-—{—k_ o : o
m -k
=1, 2aean—m,

ONPeIBIAITS 27— M PasIHYHLIXD HHTETPaJIOBDL kaHoHmueckoll cuereMsl (11).
Ha ocTagapHBe 12— HHETETPAIORD MOJYIATCA  CIBIYIOIHMD 00pasoMT.

Tuddepenmapya mo sebwp BeamdauHays b, b,,...b0, . TOKIECTER
v +H( ov oV (‘)V) .
—— X X X < R e =
i i o2 el 2 3 e 3
(jxi 5 dxm = ()xm + 2 0z n
=, 2 e Ty

IoIyuacMb palb OJYB,IYIOIIIHXT) HOBBIXD TORAECTBD

i 02V
V Z D,

oz, 0b op
2 b=1

m—+k dl‘m-%k ()bs

=1, Tan =y Boewntt— 1t
Vumomag mocabiuig ypaBHeHiS cooTBBTCTBEHHO HA dr; H CRIAJBHBAg pe-

BYIbTATH, COOTBBTCIByOIIie BCEME DAsIMUEHIMD BHAUEAMD ¢, OTB 1 10
IOAYYAEMD 7 — 7 TORLCCTBD

n n—mu e §
02V RV oH,
S‘ i CZ;I?Z, —l!-— F Z » 3 d.‘l”i — 0 ;
1":1 : )S xi F—=n s .fm -k — dpm —+k
s, B0, —n

Ipu moMomu WOCABIHUXE TOAICCTBT, NEPBLIA # — # ypasHeHid (11) mpe-
00pasoBLIBATCA BB crbIyomia audgepennialbinia YPABHeHId

S n—m ' ;
O 02V G 02V g 0
gy _— —
e , ) mk ?
IHI 0b o, - b ox, ok
=1, 2,..on—m,

- 1bBBIA uaCTH KOTOPBIXDE IPEICTABIAIOTDS TOYHBIE I{IHX)(’I)GPBHIH&JIH



=20y —

oV
A

g=1 =1
ITurerpupysa 1ocrbiHia, HaXOAHMD UCKROMBIA HHTETPAJIBHBLA ypaBHeHis

oV
Tbsv':asﬁ S=1, 2,...’”'_—{”‘53

ik @, a,,...a, , 0003HAYANTDH 7 — M PASIMIHEXD MPOM3BOIPHAIXD IO~
CTOSHHBIXD BeIMUNED. 1LOTYUEHHBIA YpaBHEHiA PaspBUIEMEI OTHOCHTEIBHO
#— i NPEMBHHBIXD &, , 1y &y ygse - &, Beabacreie mepaBencTBa (12), 1
onperbIgoTs TARUMD 0GPABOMD CHCTEMY 7 — 7l HOBHXD DA3TMUHBIXD HH-
Terpalonh. kKaHoEmYeckodi cuerempr (11), OTIHYHLIXD OTDH NPEEHHXD, KA~
3AHHBIXD BHIIE HHTEIPAIOBD.

Pacmpoctpamnys nocibimee 10Ka3aTeIbCTBO HA BAMEHYTYIO CHCTEMY
YpaBHCeHIil, 3aBHCAMNXD ABHO OTH (yHEIIOAATBHOM NepeMbBHEOIl BeAndnHb 2,
'2’ =S 'xn’ S Z)nz—E-l’ pm—l—ﬁ’ b 'pn) = 0’ } (13)

f=1. By (m < n),
HDTOPBI}I leBJETBOPHIOT'B HSB'ECTHBIM'B YG.Z[OBiﬂM'I) 1)

oH, oH

h

£

Tl H, H
e T T b e b Bl

h

119 BeBXD PasIMUHBIXD 3HAUeHifi h m ¢, 0TH 1 10 m.
CocraBifeMD COOTBBICTBYOIULYID 0000IEOHHYI0 RAHOHIYECKYK CHCTEMY
ypaBHEeHIl BD NOIHBIXD AupepeHuialaxb

. m
do, ,, = y
m + 'H

m—}—.k

1) Cw. moe macxbaoBamie: O0s ummerpuposaniyn ypasHentis..., CIp. 48.
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Ilycrs moasplil mHTErpaxs cucTeMsl (13) IpejcTaBigercd ypaBHEHIeMT
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=il e i B S B O {15)

rab b, b, b,,...b _  0003HAUAKTH N --—m -+ 1 DPABIHYHLIXDL IPOH3BOLL-

n—=i
HBIXD IIOCTOAHHBIXDL BEIHYUHD, MPH YE€M'b

oV oV oV
T, W O,

i b (0 . L

1 2 St Th—m

OueBHIHO, YTO* COBOKYNHOCThL YpaBHeRIill (15)-aro m ero mepBHIXb Hpo-
H3BOJAHBIXD YpaBHeHifl mo x, .\, 2, o,...%, onperbigeTs # — m —- 1 pas-
JIMYHBIXD HHTErpatoBsh cucreMbl (14). l1d4 paspiCKaHia 0CTAIbHBIXL 9 — i
HHTErPAJ0BD, Jn@epeHiupyess Mo BebMb BeanynEaMs b, b, b,,...0 _
TOALECTBA, KOTOPHIA MOAYUalTCS W35 JTaHHLIXD ypaBHewmii (13), Beabicrsie
DOJCTAHOBKH BB HuUXDH pbmenig (15). Tarums 00pasoMD LHOXYYAeTCsS PALD
CIBIYONEXD TOHICCTRD
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119 Bebxt sHawemidt ¢, o1p 1 10 7.
TIpeamoro&NND, 9T0, BHYTPH pPascMaTpuBaeMoil HaMu o0ractn n3vwbuaeHiA

oV .
nepeMbHHBIXE BCIHUIHE, MPOM3BOJHASL —5j; COXPaHfers KOHeUHOe 3HAYCHIE.
oH,
dg '’
BB CHIY TocrbiEATO TomgecTBa, H PAsIbIAL MOIYUEHHH pe3yIbTarh Ha

Nermouas #3b TPeABIYIEXD TORIECTEDL LepBOfl CTPOKM IIPOUBBOLHYIO
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( ) , IPHX0JUMD KD HOBLIMD TOMRIECTBAMD
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VaHo®as cooTBBTCIBERHO Ha dr; TORIECTBA, COOTBBICTBYOINiA BHAURY i, I
CEIQJBIBAA HX'b, HOAYYAEMD, BH CHIy # — ¥ IEPBHIXD ypasHeHiii (14), cu-
creny cabayomuxs gud@epermiaibEXs ypasHeHii

m 'd——V_ n —m ~0‘—V-— .
d [ ab ] b
Z — = | da - _ de =0,
=1 Ox‘f ﬂ k=l (M‘J’""‘k \ﬂi
ab b

s=1, 2, .0~

IToJyueHEDIA YpaBHEHIA IPHBOAATCA Kb cabiyomeny BHTYy YPaBHCHIIL BDL
TOUHBIXD Juddepertiaraxs

e
db,
Sad
ob

$=1; 25.s:0—ils

d =1

IaTerpupysa mocaBamia ypaBHEHid, I0IyYaeMb HHTETPAJIBHBIA YDaBHEHIA,
onperbITONTis HCKOMBIe HHTEIPAIBL 00001eHHOH KaHOHHICCKIN CHCTEMBI (14),

4
Tbs IV IV
gy e M=
b

s=1, 32 .- —n

rib a,, a,,...a, , 0003HAYAITH PABIAYHLIA IPOUSBOXLHBIA IOCTOAHHBLT
peanunub. Kawb xopomo mamberno 1), MOIYUEHHEIA YpaBHEHIA pPaspbHIEMEL
OTHOCHTEIDHO NePeMBHHBIXD @, . &, ..., Bb CIIy HEPABEHCTBA (16),
. crbrosarersro, onperbrgeMbre MMH HHTETPAIbl CHCTeMBI (14) pPasidvHbI,
4 Takmke OTIMYHEL OTH NPEKHEXD 76 — 1 —— 1 HHTELPAIOBD, Takh Rakh He
FABHCATD OTH HEPeMBHHIXD P ;.

Bospmens, HaKOHEI'h, CHCTEMY mc{)(bepemnmmmm YpaBHEHIi BD

HHBOJ’IIOH,]H, HE 3aBHCANUXDL 0TH 2 U IPEICTaBICHHLBIXL Bb 00IIeNs BI/I,I’}:\

B (), @y, By Dy Py D) =0, (17)
J

e R

1) Cu. moe counnenie: Mémoire sur Uintégration des équations aux dérivées par-
tielles du premaer ordre (Journal Jordan, 1899. p.p. 460—161).
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Ilpermoxo®naMs, 4T0 MoCTBARIA ypaBHeHiA pasphmuMbl OTHOCHTEILHO Iiepe-

MBHHBIXD Dy, ...p , TAKD 9TO uUMBerTs MbBCTO HEpaBeHCTBO
pl’ _Z 953 pn
oy (Fp s F’“)ZO
Pi: Pos- - Py, =

CocraBrgeMs COOTBBTCTBYOILYI CHCTeMY VpaBHEHil BB IOIHBIXD JH(-
¢geperniazaxs (cM. crp. 148)

m Alk
dxm—kk = Z -—A—da:{,
=21
d S‘ & o
= —— i >
el e
k=T, 2,0 n—my S AR SRR W

rnkb Bigvils] 0003HAYAI0TH HPEKHIA 3HaueHig ompenbaurereii (em. cr. 147),
Chb TOK TOIBKO PasHHIEK, UT0 3xbch (yHENiM [, He 3aBHCATD OTH 2.

IlpepmonokuMs H3BBCTHBEIMG IMOAHHI WHTETPalh JTaHHBIXH YpaBHE-
Hifi (17)-BIXB

=V (&, Tys00:%ys Oy by ‘bn—m) b,

rab b, by,...0, ., b 0003HQUAKTH 7 — M —— 1 DPABIMYHBIXD HPOM3BOIb~
HBIX'G NOCTOSHHBIX'L, IPU 4eMDb YI0BICTBOPAETCA VCIOBIe
Vv oV oV
- 8L, i1 ! 0m711+2 U %
b ; z S

1 22 PR )n-—m
Camo co0om pasymbercs, uTo ypasHeHid
B s gy vis oBgp. Bin Posvvs B U
i e T
oV

il ey el
di d'xm—{—k

k=1.2,...n—m,

onpeabiATs 7 pasiHUHBIX'D HHTETPAIOBT CUCTCMBI YpaBHeHifli BB IOIHBIXD
suddeperniaraxs (18), mpuuens C,, C,, ... C, 0003HAUAOTH 7 pasInd-
HBIXH [POUBBOJIBHEIXG IIOCTOSHHBIXD BeIMYHHB. UTO EKacaeTcd O0CTAIbHBIXD
n— m UHTErpaltoBsh nocabimedl cumeremsl (18), TO OHM BBIUHCILOTCH Ccab-

IVOIHAME 00pa30oMb.
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114 BebXDb sHaueHifi s, orp 1 10 n—m. Beabucrsie HepaBeHCTBa HYIO

onpexbanrens A\, paspburag nocabauia paBencrsa 0THOCHTEABHO IPOH3BOIHEIXD
i 8

& T

==k e e B

i T0AB3YSICh NPEKHUMH 3HAUeHiAMH onpexbaureaeil A\, upeo0pasoBhBaeN®
HANIM TOXIECTBA BL CABIVIONIA HOBHIA TOEKLLCTBA
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118 Bebxp 3Hauewifi s, orp 1 40 »—m. YMHO®KAA IOCKBIHIA TOHKIECTBA
cOOTBBTCTBEHHO HA dx, M CKIAJBIBAs PE3YIbTATH, HOIYIaeMb, B CILIY I6p-
BLIXB n— m YypaBHeHIl (18), cabiyomyno cucreMy Au(depeHmialIbHbXb
VpaBHEHIIT
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1a1d Bebxh sHaueHiit s, o1p 1 10 2 — m. 1[09TOMY CTAaHOBHTCSA OYEBUIHBIMD,

YTO0 OCTAJbHLIE HCKOMBIE % — % HHTErpaioBL cucTeMEl (18) ompeibagiorcs
cabayonmMu #—im PasIHYHBIMH yDAaBHCHIAMA
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VIE By By e O, 0003HAYAITE 7— M PASIHYHLIXTL ITPOU3BOJLHBIXT
II0CTOSHHELIX'D BEIMUNHD 1).

Jora3aHHBL UPEI0KLHIT TETRO PACHPOCTPAHAITCA TAKAKE HA CHCTEMI
YACTHBIXD 1HPepeRniaibHbiXs YPaBHEHIl BL HHBOIOUIM 00UlAro BHIA, 3a-
RIOUATONIUXD ABHO HeH3BBCTHYIO (YHELII 2.

BosbMenD, BL caMmoMt xbak, cucremy m ypaBHeHI BD HHBOJIOIL,

3ABUCANEXD 0TH HemspberHofl QymEmin 2,

Flat, Bover By 8 P Porns P 1= U
2 (@1 Bypn By 2 Py Pyse D) } (19)

= S e

i

IIs ROTOPBIXD unbers mbero HepPaBeHCTBO

N
|1

D(F" B

Ll
D, 112,---1),,2)4

CoorsbrerByomas crcTeMa Bb IOIHBXDL AuQeperniaraxs IpelcTaBIaercs
COBOKYIHOCTBI0 TPEHKHUXD YpaBHemii (18) u cabiyomaro J0HOIHATEIBHATO

m

w —:W‘HI Azf
_Z (p@+ Z AJ pm—{»—ic) b (20)
ge=1

k=1 F

dz

npu wemsb onperbanrern A, A, u A OTIHIAOTCA, Bh HACTOAMEND cayuab,
0T UPEABIYIIXG UXT 3HAUeHifi Thws, uro (yHEILiN F, 3aBHCATD 31Bch 0T
nepeMbHHOL 2.

Iycrs MOXHBIL MHTETPAXD CHCTeMBL (19) MpeicTaBIAeTCd ypaBHeHIEMb

g = V(xp ‘7;29""’1:71‘ b’ bl’ bﬂ""bn—-m)’ (21)

ik 6, b b b 0003HAYAI0TH TPON3BOJIBHBLA IIOCTOAHEDIA BEIHIMHEL,

=2 n—m

I KpombB TOro cymecrsyers YycIoBie

av av arv
Yaa T
=1 -2 no| =
“ \b’ bl ? b:l ""Z)n—-m 40

1) D10TH PE3YALTAT: OBIIL ONYOIMKOBARD MHOD Bh 3aMbrik: Sur la théorie des
équations awr dérivées partielles (Comptes rendus, 24 juillet 1899).



e
COBORYIHOCTH ypaBHeHiA (21) u n cabiyoumuxs
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F=1y 2,0,

onpexbagers, -1 WHTETPATOBT CHCTEMH YpPABHEHIfi BL UOIHBIXD AH(-
(pepenmiaraxt (18) u (20), rab €}, C,,...C 0003HQUAOTE TPOUBBOIBHELL
NOCTOSHHBLA BeINYHHEL. OCTaabHEC 70— 1 UHTETpaloBT Mocibireil cuereMnl
BBIMICIAIOTCA HA OCHOBAHIN cabiyomuxns coodpameHiii.

CocTaBIdeM® TO®IECTBA, KOTOPHA HMBOTEH Mbero 11 BebXb snauenii
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e
[Ipeamonrarad, uTo, Bb pascMaTpuBaeMoili HaMm odaacTn u3MBHeHiT mepe-

M'ISHHHXTJ, IIPOU3BOTH AL COXpPaHAgeTh RKOHEUYHOE BH&TIGHiB, MoIy4aeMDb

arv
s
AHAJOTHYHO HpeasiiymemMy (cM. c¢Tp. 171) HOBBIA TOEZECTBa 111 BCHXD
3HAueHill s, oTb 1 g0 n—m,
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Taks kakn onperbiurers /A OTIHUEHT 0Th HyId, To, paspbmrag 1o-
crbIHIA paBeHCTBA OTHOCHTEALHO IIPOUBBOAHLIX'D
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U [OJb3YACH MPEKHIMI sgaueHigMu omperbiaredei A\ ,, H0OIyIacN’d TOKRICCTBA

AN oy
3| Bb! o i O ab,

S e DS é’ e __* =0,
()x@. f)z po A w4k QZ
ob . ob

pig BebXD 3HAUeHId s, orb 1 A0 90— . CoBepIeHHO0 AHAIOTHIHO IIPEIbl-
AyIeNMy YMHOKAeMb HOcabiHid TOEIECTBA coorsbrersenHo Ha dx, W CRIA-
IBIBAEMD ITOIVYCHHBIe Pe3yIpTaTsl. IIpH MOMOIIM MOTYICHHBIXD TARMMD 00-
PasoMDb TOHIeCTBh, AndepeniiaIbHbL ypapHenist, cooTBbTCTByOmIA HEp-
BLIMD 7 — 1 YPABHEHIAMSE (18), MpeoOpasoOBEBAITCA B cabyontisa

o

ng Bebxb sHauemiit s, 015 1 10 n— ML TaguEMD 00PA30MDb MCKOMEIE HH-
Terpaabl omperbIgoTca ypaBHEHLIMI

av oV
ety — =1,
ob, b
e 1, 2.0 =0
I‘,‘I'}S Cl»l S CL,Z, P CL" o 0003HAYAIOTD 12— Wt paSJIH‘lHBIX'L II])OHBBOJIBHHX'L

II0CTOSHHLIX'D BEIMYHHD.

Tloo6HO TOMY Kakh MBI TOIBEO UTO PACHPOCTPAHMIM Ha CHCTEMBI ypas-
HeHifi ¢b YACTHBIMI IPOM3BOJIHBIMA II€PB0E U3D HBIOHKEHHBIX'D T0KA3ATEIbCTED
reopeMbl §Ik00M, Takh COBEPUIEHHO AHAIOTHYHO BOBMORHO 0000UTUTD IIPH-
BeJeHHOe HAMH J0KasarelbcTBO npeprokeniii JiyBmond, Jro o06obHIeHie HE
HpeJCTaBAAeTh HUKAKNXD B3aTDYIHEHiNl, KOTId PasCMATPHBAEMbI ypaBHeHis
ABHO He 3aBHCATL 0Th PyHENioHaxpHOM mepewbunoi 2. Y10 Racaercs caydad,
roria mepewbEHAs z BXOAHTH BDb JAHHGIA YPAaBHEHIA, TOITA PaBEHCTBA, BHL-
pa®aONA KAHOHUUCCKIM CBOHCTBA HHTETPAIOBD, coOTBBTCTBYIONUXD -
(pepeHTiaabHEIXD YPABHEHIH XaparTepHcTHED, UpeicTaBIAITCA Bh ooabe
crokEoMbs BuLb. NI BEpakeHiA HTHXD CBOACTBL BB PascMATPHBABMOMD
cayuab oraspiBaeTcA HEOOXOLUMBIMD COCTABHTD BoIpaseHie MOAHAT0 UHTEe-
rpara CcOOTBBICTBYIOUINXD YACTHBIXD mddepenniapupxs  ypasnenid. To
e camoe sambuamie orHocuTcs EH cayuan JiyBmiig, xoria JaHEbE HHTE-
Tpajbl B WHBOMIONIM Paspbiiaiorcs OTHOCHTEABHO KAMOHMYGCRHXD nepeMbH-
HEXD Cb PA3IMUYHBIME 3HAUKAMH M PABIHUHBIXD KIACCOBD. AToTH Ccaydail
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OUEeBHIHO IIPHBOAUTCA KB INEPBOMY, IIPH HOMOILH KacaTeIbHBIXDH Mpeodpaso-
pamiff. Mp npuxoAEMT TakuMb 00pasoMT BB 000UXH CIyUasXDh Kb HE0OX0-
AHMOGTH NEpefiti Kb THMB ke HepBOHAYAIbHBIND, HCXOABEINE YCIOBIAMD, HA
KOTOPBIX's OCHOBBIBAIMCH BH HEPBOMDB H3Dh JAHHBIXD HaMi 10Ra3aTeIbCTBb.
Rart mamb Ramkercd, mocrbamee, 1o npocrorh cpoell, NOBHIHMOMY HE OCTa-
BIASETH KeJdaTh HUUEro Jayumiaro. Mul He cTaHeMb BXOJAHTH BT BHLY 9TOTO
Bb JaabHBiIiA ToAPOOHOCTH OTHOCHTEIBHO JORABATEIBCTBDL H3CIBIYEMBIXD
npefromeniii W mepeiiiews Kb pascMoTphHI0 HOIHBIXD HHTEPAIBHLIXE CO-
Opaniit C. Jun.

5. Kawb BUIHO W3T HBIOKEHHBIXD BBIIE cooOpameniii, cabiyern o
ciipasegIuBocTH npuiMcats JiyBuimo 4ecTh MEPBEHCTBA, BOCHOIB30BATHCI
njleell mETCrpaIbHHIXD cobpamii C. Jm !). IbiicrBuTensbHO, BL CBOEH YIO-
sanyroii porme crareb: Nole sur Uintégration des équations différentielles de
la Dynamique..., Jiypurip 1peaycMorphas caydail HOIHBXD UHTETPAILHBIXD
coopamiit C. Ju, TpeicTaBIONIAXTG CIHCTeMY HHTETPAIOBL BL HHBOIOIIH
RAHOHMUECEON CHCTEeMBI, KOTOpble HepaspBIIHMEL OTHOCHTEIHHO KaHOHHYE-
CEUXD TepeMBHHRXT BToporo hiacca. Ilpm srows JiyBmwmb, # 3arbMb
Jagons, paspbmarm npejcrapigomiit 315ch BOIPOCH Bb caMOMb  0OIIEMD
BuIb, T. €. He OTPAaHHYNBAJIUCH MpeINoIokeHieMDb, mogobmo C. Jdm, UTO
JAHHBIE HHTErpaibl BL HHBOIOIIN He JOLKHLL paspbmarbcs OTHOCHTEIbHO
RABKEXT IHGO JAPYTHXD mHepeMbHEBXD kpoMb THXb, OTHOCHTEIBHO KOTOPHXDH
9T HHTETPAABI PaspBUIUMBI, COTIACHO €T ClBIAHHBIND HPeIIOI0KEHIEMD.
Taxums 06pasonsd JiyBuias Ipeipbumas BoIpocsh 00h YCOBePIIEHCTBOBARIN,
BHeceHHoMs C. Jlm BB crnocoGns unrerpiupoBania frooun-Maiiepa, eme sa
JOJIT0 JI0 ero co3Ladid M 0 pasBuTiA 00IIeil Teopil pascMaTpuBaeMbIXD ypaB-
HeHifl. Toapko 9THME MOCTBIHEMT 06CTOATEIBCTBOMD H BO3MOKHO 00BIACHUTH
TOTDL (PaKTh, YTO 3HAUEHie Pe3yALTaTORS JiyBHITA He OLLIO OIBHEHO paHBIIE
H YTO I0TPedoBalCd IOITiH NPOMERYTORT BpeMeHH, ¢bh H50-BIXT 10 70-Xb ro-
J10BB Opomuaro croxbrig, 1. e. aBaaraTuabrmifi mepiolt B PasBHTIH TEOPIH
TugepeHTiarhHEXD YpaBHe il ¢h YacTHRIMH IpoH3BojREIME, Mok C. Ju He
IPUIIETD Kb AHATOTHYHLIMNG pesyabraraMt. HKcal g me onmdanch, T0 Bh IATE-
paryph pascMarpuBaeMoil 00IACTH MATEMATHYECKAT0 aHAIH3A TOAbKO 31bCh, Ha
STHX'B CTPAHUIAXH MOET0 H3CABA0BaHIM, IPHBOLITCH BIIepBLIe HACTOMIILA HCTO-
PHEO-EPUTHIECKLA cO0GpaskeHid, yCTaHABINBAIOIIIS CPABHITEIBHYI0 OILBHRY TDY-
2085 Jdiysnaag u C. Ju. Dromy nocrbraeMy (arTy g Takke HaXO0KY HCTOIRO-
Banie n 06pacHAw ero 1hwb, yro C. Ju obierars BL CTodb CIOKRHEYIO POPMY
H3I0:&KeHIe CBOMXD PEsYIbTaTOBb, YT0 HXTD NPARTHYECROE 3HAYEHIE, CYIHOCTD
1 B3aMMHas CBA3b CD TPYAAMH NpPeABAYNIHXDb Hacabiosarereil yeROIL3AWTDH
0T'h BHHMAHIA UYHTATEIL.

1) Ow. moe coobutenie: Sur le vapport des travawx de S. Lie @ ceux de Leouville
(Comptes rendus, 17 aoflit 1903)
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YroGer BOCHOIENTH OTMBueHHEBH 1po0dban M yCTAHOBHTH ITPECMCTBER-
HYI0 3aBHCHMOCTH ME&LY pracchueckoii  reopieff  ypasHemiii ¢b UAcT-
HEDMI Tpom3Bofmenm 1 nscrbosanism C. Jlu, MBI TPOJOLEHIND Ha 10CHE-
AVIONIEXD CTPAHHUANTD H3YUeHie HOMHBIXD HHTEIPAIOBD C. Ju.

Haunens ¢n pascMmorpbmis Bompoca o cocrapieHin o0NIaro MHTETpadd
T epeHTiaIbHEIXD YpaBHe il XapakrepucTuiD, Ha ocHOBaHiM W3BbCTHAIO
moxmaro warerpada C. Jm cooTBBTCTBYONIXT IPOUBBOLHLIXD ypaBHEHIT 1
nepefizens 3aTbyp Kb sagaub o [epexoxs orbL IMOAHAr0 HHTErpala C. Jn
KD H0JHOMY HHTErpany JarpasEa.

Keanm npousBojHbist YPABHeHiA JAHHOM CHCTeMB, BD 1rpocTpancTsh
n-~1 mswbpeniii, HaXOIATCA 63 UHGOMIOUI, TO BH TAROMD cayuad mnocra-
BIGHHEIT HaMi BOIpOCEH paspbiiaerca Ha OCHORAHIN [3I0MREHHON  BLIITE
TEOpill KACATeILHBIXT IPe00pasoBaHiil. JIbficTBUTENDHO, TPUBOAS HOJIHOE HH-
rerpaapioe cotpanie C. J, coorsbrerByONIee TAHHOMY HOJIHOMY HHTEIPALY,
Kb COBOEYIHOCTH 7 ——1 YPABHEHifl BH HHBOIIOUIM, IPH NOMOUILH cooOpaike-
Hifl, aHATOPHYHDIX'D H3I0KEHHBIMD Ha CTPAHHIAXD 54—>57. ZeTRO 3arhyb
IOAYUHTH HCKOMBIT OOCHLI MATErpalsh, Kakb o510 morasano y Goursat: Lecois
sur Uintégration... (n" 108, p. p. 276—277). CocTaBuBb 00Tl uHTerpalIsh
anddepeHnia bHEIXG yPABHeHIA XaparTepHCTHRD, MBL TOIyIaeDh zaTbyn
UsBBCTHEINT  00pasoNh  [MOJHBI HETCTparh Jarpamia cOOTBBTCTBYOIIXT
[IPOM3BOJAHEIX'G YDaBHEHIll, pPascMATPUBAGMBIXH Kalkb mudeperIiarbHbL
YDABHEHIA b UACTHBIME IIPOH3BOIHBIMIL Tarmws 00pasoMDh 00a HaMbueH-
HBle Bompoca paspbumaiorca Tpu  HOMOIIH QITe0PaMyeCkIXs HCRIHOUEHII.
Xoxb nocrbIHEXD BHUMCISHI OJHAKO YOPOMAETCA W PACHPOCTPAHAGTCN
TaRKe Ha 3AMRHYTHA CHCTEMbI yPaBHEHII, €. TPUHATD BO BHHMaHie cBOHCTBA
joamsrxs waterpatoss C. Ju, aHaJIOTHUHbIA CBOHCTBAMDB NOIBBIXD AHTETpa-
a0BT Jarpamma, Kb pascMOTPBHiD KOTOPRIXD MbL I IIPHCTYNAEMD.

Ilycts uvbent ypasuesie

P+ H @y, #5y-. 3y Pys Pys- ) ==k, (22)

COCTABIAEND COOTBBTCTBYIONIYI0 €My KAHOHHUECKYI0 CHCTeMY 00DIRHOBEHBEIXD
audepeniiabHbXs ypaBHE L

gy, 0H dp, .y oH

1

dz,  op,., 6%, 0 (23)

=y etk

TIpemon0KEuMD, UT0 JaHHOe yDABHEHie (22) mabers MOJIHOE pbienie
C. Ju g-aro KIacca, KOTOpOEe IPEICTaBIAGTCH carbIyOIUyMD 00pasoMbh




e=@ @, Ty %, _p boscdyerinly, )10
g i = Pl Byseo i@y 4 Bgiin b s
: D)
o . dyp, (24)
pic:E_ a;piz—q+i7
Bl E
g==1l

=1 2, =1, 2isuv-tt—W,

npu 1ens b, b,,...b, 0G03HAYANTH % PASIMUHLIX'D MPOHSBOALHEIXT I10-
CTOSHHBIXD BEINUHED, H Iycrs mvbern mbero cabayouiee HepaBeHCTBO

r1b 0GosHAaueHia » MMBIOTDL MpEeEHIA YRA3aHHBLA BBHIUIE 3HAUCHIA

g o Oy,
Y= 0w, L T, Prmgtis

t=1

dewco noxasams, wmo 00wl unmepans wanonueckoii cucmenvt (23)
ONPEOBIACTNC COBOKYNHOCINGIO YPasHeniit

Ty i =9, @y Zyso o 2, s b5 Ol o

=1 2 st
dgp L do,
b, = L e _
L o L dxk]"'ﬁ”’
i - (26)

Ip o 0
= e i ==
db ob Lu—g+i = %
2 gL 2
et B o1,
101 (LP (AL an——l ‘MP(?()C'THGGJHMO?N?; w— 1 Hoevixs PA3AUUNBLLD HPOUIBO0Tb=

HblXe NHOCINOAUNBIXD GEAUUUHSG.
Bo-IepBHXD, HETPYAHO YOBAUTHCA, UTO NOCIBIHIA 72— 1 YpaBHEHI

(26) paspbmuMbl OTHOCHTEJIbHO IepeMBHHLIXD

g )
Ly s x33 AL xn_qﬂ Pn——q-}-l’ l-’n_ g-r32°° Pn (47)

Bt camont rhab, BBOTHME 0003HAUEHIA




s (D —

— db 2 ob, T, Prge

I cocraBIfeMtb cabayouiii GynrmionasbHsd onperbinTens

A;_—_D(el’ GQ""BM—-Q—}’ qu-q""ﬁn-—l)

'%2/' x.")’ 0 'a:’n—g’ paz-‘q—{—l’ i 'jjn /

Bb cunry smauwenii yHEmii s @ @,, CTAHOBUTCA OUEBHAHLIMD, UTO
uvBIOTE MBeTOo CaBAYOILA TOEIECTBA

0 o, g~ iy
dab_’  dp ==

(2%)
n—gq-+1i

g Bebxb sHauenmif s, ors 1 10 n—1, 3paueriii &, 015 1 10 n—q H
sHaueHiii ¢, or» 1 10 ¢. Ilosromy ouperbiurear /' mpurnMaers crbiy-
JoInee 3HAUEHie ;

O, O, oy, o, g
ob,  db, ob, 0b, db,
aq)Q 6¢)3 . . awn = —_— __‘d(pl o elian e ——WQ'
: ob, b, ob, ob, ob,
A= E
oy,  Op, o, o, oy,
C)brn—l dbn—l L] (ﬂ)n-] Obn—l Obn—li

Tlocab mepecramoBkn cT0I0MOBD BH mocabimenmt ompexrbanrerh, Jerso BH-
1b1e, wTO OHT BHpamaerca cabryommMD 06pa30MD Uepess ompelbinTess A\

A'=(—Do-D1 A

TosToMy, BL cuiy HepasemcTBa (25), pascMarpusaeMsiii omperbmrers A’
TAK&KE OTIANYEHD OTH HYNA

A Z0.

CabpoBareasno, moeabamis #» — 1 ypaBHeHIA (26) paspBUIMMBI OTHOCHTEIBHO
mepeMbHHLIXT (27), W, cra’zo-ObTh, CHCTeMa YpaBHeHilt (26) ompenbrgers
sHAYEHIA BehXD NepeMBHHBIXD BeIMUHHB




- O] =

'xga ‘2735-- -xns ]925 p;;:---p” (29)

Bb (DYHRIIAXE HesaBmcumoii nepenbunofi #, m 2n—1) IIPOUBBOJIBHEIX'E
HOCTOSAHHBIX'D BOIHUYUHAD

b, G0 Ay Gyseen @ .

Hamwa sagaua mpusoguress TakuMs 00pasoMt KB AORA3aTeIbCTBY, YTO
mocabiHia sHAUeHis IPEACTABIAIOTS: O0NIifi HMHTeTparh KaHOHHUCCKOH Cl-
CTEMBI (23). YOBIuThCT BH 5TOME Ierso PasinuHLIME crocobamMn. Mer mau-
HEMb b HBI0:ReHiA 10KA3aTelIbCIBa, aHAIOTMYHATO TARE Ha3bIBAEMOMY TIep-
BOMY cmocody fAroOm, BB KIacCHueCKoit TEOPIH YACTHHIXD JTu(epeHmials-
HBIX'h YpaBHEHII.

QyHEIiOHATBHBI 3HAUEHIA nepeMBHEEIXTD (29), onperbisemiis cuere-
MOli ypaBHemifi (26), OGYIyuH WOICTABICHNI BD 5TH nocrbinia  ypasmemis,
00pamaoTs HXbh Bh TOKICCTBA. Houxyuennsia rakums 0Gpasons TO&LECCTBA

JLHCpq)GPGH]IprGML 110 £, 0 IPAXOIUMD KT HOBLIMD TOHICCTBAMD, ROTOpBIA,
Bb CHIY PABEHCTBL

02 ¢ 0%, o,
dxcs dxk M@‘Zl dg,‘c 0x/ﬂ Pn = e Txh ,
(3293 g 02@5 (o dwa

0z, 0b, L “ow_0b, Pr—1++=Tp >

ra=]

IPUHEAMATOTT cabryomifi Burs

n~q—1 3
dxn—q-{—z' e ()wz ol 0¢1 dxr-{«l
BT st oy - —_——

dr, 0z, ~ dz, 1y

?

= Y Sl 0
dz, dx,  dx (30)

0z,

w1 ¥ =1

B—q—1 q
d¢1+ &l C)il)"ii dxr—}-l_ '"‘-d(pi dpn_q-:(.i__o
ob ob dx db da :
G s | : 8 il
Pi= T ==
FESTR i SN G

Ce apyroii cropoms ypasmenis, COOTBBTCTBYIONIS LEPBLIME IBYMS
CTPOEAM® CHCTEeMHL (26), n ypaBHeHie P, =1, JTOEKIECTBIANTD AAHHOE YpaB-
HEHIG (22), pascMarpHBaeMoe Eakb npousBojiHoe ypasHerie C. Jm, m Mol
HMBEMD 0STOMY CABAYIOIEe TORICCTRO

16

—d




~= 047 —
§01+H(w1, Lysome gy Prs Pyseon By By Piyse s
Py i PaddupnsnaPbm=0s
copaBesauBoe Ani Bebxb sHaueHiii mepeMBEHEIXD
Fope By oty g B g 13 P g a2y

H TPOU3BOIGHEIXD TOCTOAHHBIXD BEAMUUHDL by, b,,...0, ;.

IPHHAMAS BO BHHOMAHIC CIBIyOMIA TORIECTBA

dgpc g,

e )
dz,

|11

D=1, 2 i H—
dp ’ 1

n—q+1

I0IyJYaeMDb BD PBS}'HBT&T’E PALDL HOBBIXD TOHIECTBD

244
\ 7
0z, oz, - gy U = op, 11 0%

?

09, oH “"291“‘ dH 09,
0z, Pp_gti 0P, 41 0%,

awl {7 0H dp, "~ 0H o,

14__11()1 oy 0b, i 0P, b,

E=2, 8, - n—q; p=allael o o S0

dw,  OH & 8H o9, "5 0H 0. .
-+>_( dx po

Bl

(31)

IloaTomy jud-
(epeHmupya HAMHCAHHO® TOMIECTBO 10 BCHMD MOCIBIHEMT BeIHYHHAMD M

>

> )

J

ComocTaBads ToxiecTBa cuerems (30) i (32), cooTBBTCTBYIOMIA OJIHHME H
TEMB e 3HAURAMD ¢, k, S, JETRO NPHXOAUND KDL CIBIyOIUME TORIECTBAME

d%,qﬁ_ OH n—g—1 ()(pi (dag oy dH)

dxl dpn—q-{-—i_ A“ (?SC

a=1,2 .0,

dr, " oz, dz,\ dx, 0%,, _

421 =1

di)k 0H q dq)i(di)n~g+’i f)H )_n_}q:‘l (2% (%H —

dz, dx,

7

i 0(p1 dljn_q—z | qu dwr—l—l 1--{—]
Z‘ ob dx Td ) ~ ( dx,

S

L 0P, 41
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B cury mepasencrsa (25), usb mocabIHEXD n—1 TOEKIECTBH BHITEKADTDH
CIBAYONIIS TORIECTBA

az, g i CZP,,_H,Z-_ S
dar, 0Py o1 ; di, 0%, _ 44 ;

r=1, 2,...n—g—1, L= s

Ha ocmosamin mocabguuxsb, mpeiplIymis BB cHCTEMB TORIECTBD IAIOTH
OCTAIbHBIA HCKOMBIA TOIECTBA

dx 0H dp, dH

i —r]—}-'E___
. = 9 T e

dz, 0y —yri 0% 0,

T=12550, k=%, 8, 0in—g.

Takumb 00pasoMb HOAYISHHBIS TOAIECTBA I0KA3HIBAIOTE, UTO 3HAUCHIA Ie-
pembEERIXD (29), onpeybrgeviia ypaBmHemiaMu (26), YTOKIECTBIAOTDL RKaHO-
HIUECKYI0 CHCTEMY (23) M HPeICTABAAITD, CTAI0-OLITh, €A 00N HHTErPaTb.

Jerko marh emie Apyroe Hoboe, OTIKTHOE OTh NpPEIBLIYIIATO 10KA3a-
TEILCTBO PA3CMATPUBACMATO IPELIOKEHId, NPHBOIANIEECH Kb TOMY, UTOOLI
II0Ka3aTh, YT0 pascMaTphBaeMasd HaMH cHcTeMa ypaBHEHIl (26) onperbigers
BCB 2n—2 HHTeTpAIOBL KAHOHHUECKHXb ypaBHemiii (23). Bn cmay Hepa-
BEHCTBA (25), m—1 ypaBHewiil mepBoil u Bropoil cTpoku cucremur (26) pas-
PBUIMBL OTHOGHTEABHO MPOUSBOJIBHBIXD IOCTOAHHBIXD Ol . - b U MBI

* m—1°

I0IyYaeMb TAKIMD 00pasoMb n—I1 CIBLIYIOINXTS HETErPAIOBT YpaBHeHii (23)

T S by B el e By e 4 ! :bs,
(@, x5 Dy Bys-~-D,) } (33)

By Bn s ani==l

ITH ypaBHEHiA NPEJCTABIAITD CHCTEMY n—1 MHTErpaloBh B HHBOIOIIH,
Kakb 5T0 crbayers usb 00MHXTD CBOMCTED IOTHHXD WHTEIPAIHEIXD coOpaHiit
C. Jm, pascmorpbuubixt Bo Bropofi Taasb. Iosromy ckodru Ilyaccoma, co-
CTABIGHHLIA U8h BebX® (ymeniit ¥, ¥,,... I, | TOTMapHo, YHHUTOXKAOTCH
TOEICCTBEHHO, T. €. Cywecmeyems pads moducoecmes

(7,, Fp)=0, T (34)

014 6CILD PASIUMNLITS 3naueniii s w ¢, oms 1 do n—1.
Buocs (pyHENiOHAIBHELT 3HAueHiA b, oupexb.sensia ypasHeniswu (33),
Bh nocxbamia n—1 paBeHCIBD (26), H0IyUYaEMD ypaBHeHIA

Ll B otlile P oty msith

S=1 R i —1,

g ey

(35)
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MBI IPHBOIUMTE J0KA3aTeIbCTBO DA3CMATPUBAEMAro NPeLIoKeHis KL
TOMY, YTOOH NOE43aTh, 9YT0 TOCIBIHIA ypaBHEHiA MPEICTABIATDL 7—1
0CTATBHBIX'S HHTETPAIOBL CHCTEME (23), OTIMUHEIXD OTH HHTETPAIOBT (33).

Takbh Kakbh ypaBeeHia (33) u (35) ABaAlTCA NpeobpasoBaienMD Cil-
creMs (26), paspbummoft orrocnTeabHO HepeMBHEHIXD (29), TO caMo Co00K
pasymbercs, uTo ypaBHEHIA (35) HpPEICTABILIOTH CHCTEMY 72—1 PAsIMUHEIXE
PABEHCTBD, OTIMUHKIXD 0T (33)-x5. Kpomb Toro aerko Buxbrs, uro GyHREIIN
f, OPeJCTABIANTD MHTErpAlbl IHHEHHATO YPABHCHIA b WYACTHBMI IPOH3-

BOTHBIMH (YHEIIE f, cooTBbTCTBYDOMAT0 OOHKEHOBEHHBINT YPABHEHIAMD (23).
(p,+ H, /)=0, (36)
rh mocabEia crodrn IlyaccoHa pacmpocTpaHAioTes Ha Beb mepexbHEBA
BB e
Ibicreurensno, sambuad, uro QyHRIiN fs uMBI0TE 3HAUEHIA
f;zes(xl’ Lo - 'xn—q’ pww—q-&-]’ <o Py Fl’ F‘2’ s "P1z~—l)’

IIPHBOINMD BhIpakeHid cko00KD Ilyaccoma

Fae =y R

Kb crbiyomeMy BHIY

o !

i, O N, o H
eV L e L
; i=1 7

k==

n—1
| ey
=t Z Fb:(pl—r“ﬂa ey

r=1

Takb Kakb QYHEOn F, TpeJCTABIAITH WHTErpaldsl ypaBHeHid (36), To
nybiors Mbero ToEIECTBA

(291+H, 1;1,-):07

q1g Bebxs smauemiit 7, orp 1 10 n—1. IloaToMy HpeIBITyuIis PaBeHCTBA
CTQHOBATCH

Lo = o, "J'OH i, & 0H o,
iRy AL S Y
A dx, : Ay, 0% ()Lz:n_ﬁ,b- dpﬂﬁq_*_i

=2 =1

H, HA OCHOBAHiM TOKIECTBD (28), MPHHHMAIOTD cIbIyIIee 3HayeHie




184D —

o, ST AH gy, 0t dH by,

B5 L one b, e i

=2 i—=1 nh=ge e

(pl_:—H’ f;)E

Jergo Buabre, uTO MpaBHIA wacTH WOCKBIHNXT paBEHCTBT IPeCTaBIAInTD
TORIECTBEHHBIT HYIb., IBiECTBATENbHO, TaKh Kakh ypaBHeHia (24) mpercra-
BIAOTH NOAHBLE uATerpart C. Ju gammaro ypaseemis (22), 10 CyHIeCTBYeTH
TOXLECTBO

g[)]“J'__H(JCI, fga---xn__q-. (Pls ¢2=---§PQ= ¢27 w33"'wn_ga
?’n—g+1:---f’”):0- .

Juddepernupys mocabimee 10 b., moayuaeMbB pPAIL HOBBIXD TOELECTBD
(MPeICTaBACHHHXD IOCIBIHEI CTPOKOKW cHeTeMHl (32))

dp, I oH ¢, "“TiH op, )

B, B, 2w, =
=1 2

xR (37)

g=1. 2 n—1,

g

IlosTomy HpeisIIyIia paBeHcIBa NPHHHMADTE BHID

(pl“{" H, f,;):()v

Iag BCbxb sHauemiit s, oTb 1 g0 m—I1, U IIOKA3HIBAITH, UTO (pyHEIIH
Lo dgsos - f,,_, CIVEaTD WHTErpalaMu IHHEHHaro ypaBHEHid (86). 1. e. ypaB-
HEHIA (35) IpeicTaBIgioTh 7—1 HHTEIPAIOBS KAHOHHUECKON CHCTEMEI (28)
u, Buberb ¢b ypasmeniayMu (33), IpecTABIANTS MOIAYIO CHCTOMY e 20— 2
Pa3INUYHLIXs HHTETPAIOBE.

Mbr nmpuBefess eme 071HO, TPEThe 10 CUETY, W cAMOe IPOCTOE JOKa-
3aT€IbCTBO pascMaTpuBacMaro Ipelro:kedis, NpelcTaBIfONEe PacIpocTpa-
Hemie Ha moxsble nHTerpadsl C. JIn JaHHAr0 HAMH J0KA3aTelbCTBA TEOpeMBL
SArodun-Jiysmird, b wauarb HacTodmeil riaBhL

Cb 51050 WHIBID BO3BpAITAEMCA Kb TOKISCTBAMD (37), IPeJCTABIAI-
UMD HENoCPeJCTBeHHOe CIbicTBie CyllecTBOBAHiA NOIHATO WHIETPAILHATO
cobpamia C. Jlu (24) pammaro ypasHemis (22). Bo cmay cabiyomuxs msn
YPaBHEHIl KaHOBHYCCKON cmcTembl (23)

d‘Pn_qui.__ 0H dr, 0H
dxl dxn——q—]—i / dxl d[)k :
Vel P, k=2,38,...0—q,

TO#LLCTBA (37) UPUBOIATD Kb Nu((epeHIiaibHpNE ypaBHEHIAMND



% ; 99; M&‘,r_ﬂl_ﬂJﬁn j w"ir_"_
ob, = 0b, ds = ob, da, :
e e T B

IIpuEuMad BO BHEMAHie OTMBUCHHDIA BEHIIIE PAaBOHCTER

q

dp, 0
Do

02,
oz, db, 2 5o, Dr—rt

Bl

MEL TIpeoGpasoBbBaeMs TMocabinis ypaBHeHid Kb TakoMy BHAY

P - (L e sy SEIIOPEBITEI
dz, db, 2 dz, ob, Pagti ™ 2 b
g=T =1
n—q 9 q 9
2@ a2, =y gy
RO L B b ) )
T2 ( om 2 ab,on, pn—qﬂ) dz,
k=2 =l

naa Bebxs sHauewifi s, ors 1 10 n—1L. Jerro BuabrTh, UTO IBBHA TACTH
HANMGAHEKYD ypaBHeHill npeicTaBiAllb TOTHLIS audge penniaip, Takd IT0
wzcabayeMbis ypaBHEHIA CTAHOBATCA BT HOIHBIXD nuhepenniaraxsp

G one

WTarD HEKOMbLA UHMEIPAALH I ypaenmm UNIBIOMD SHAUEHTA
7
g =
ob Attt
s

s

=

O G, Gy o= 0, 0003HANAIOND NPOUIBOTLHBLA NOCIOANHBLA CEAUUUNBL.

6. Kans ussbcTHO, KAHOHHUECKLA CHCTEMBI 1 depeHniaapHbXD YPaB-
HeHiif 00BIKHOBEHHBIXh U BDH IIOIHBIXD nagepenmialaxb 001aJ20Th TaKD
HA3BBAEMEIMI KAHOHHYECKIMH CHCTEMaMH HHTETPaI0BD 1). Jlerko MOKA3ALD,
yTo ypapHeHid (26) OnpeIBIA0TD TARYI0 KAHOHUUECKYIO CUCTENY UHMEIPANO06D

1) Cm. moe macrhbioBamie: Meémoire sur Uintégration des équations aux dérivées
partielles du premier ordre (Journal Jordan, 1899, p. 435).

—
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ypaBHeHill (23), cOBEPMIEHHO aHAIOTHYHO Tayuasronn-fArodieBckoil Teopid,
T. €. uTO unmewpars, (33) u (35) cucmervt (23) ABIAWOMEA KAHOHUNECKUMU,
§O06IEMBOPAR YCA08IAMND (34) U ewe candyiouurs

e
) Ig -_ll, s=r, (38)
(s £)=0,

daa Beivxs anauentl yrasameaeil v W s, oms 1 0o n—I1.
Yro6u yOBIUTHCS BB CYMIECTBOBAHIN MOCIBIHHXD PaBEHCTBH, COCTA-
BIAeMD 3HAUeHiZ crbayommxs ckoGorn Ilyaccoma

e DB TN db

- r s '
] ] — .
op, Ox, b d.r

F )= :
— n—g-+i {])7t—q+i

n—1 -

bl 7o
+ 35 R

KOTOPBIA, BH CHIY YCIOBill (34), MPHBOAATCA Kb BHIY

n—q q e
JF, o S 0f
(F, )= ——3> g . 39)
) Az:l dpk d["k 13: ()xn_9+'£ dpn—Q-H: (

Ilocrbinee paBeHcTBO, HAa OCHOBAHIN TOMIECTBA (28), npeodpasoBhLIBACTCH
Bh cabrynomee

n—g N o g - 5
B e O | oF, Oy,
R D i s

k=2 g =1 x“—q_l—i 8

B® BULy T0r0, 4T0 ypaBHeHis (33) IpejcTaBidiorh mpeo0pasoBamie mep-
BHXD #—1 ypaBHemiii (26), TO pesyIbTaTh IOJCTAHOBEN OUpelBIAeMbIXD
JMJ 3HAUEHIN mepeMBHHBIXD

xn—g-{-l I xn—g-l—‘z’ s '1)2; 'Pa’ iy 'pu——q’
BB ypaBueHis (33), mpercraBIgerh PALD CABIYIOINXD TOHICCTBD
Fo (s s oo Ty_gr Prs Paove-Pys Por Pooo v - Wy

D pai 3o e By) e (40)
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Juppepernupys nocabamia mo molofi ush BeUUHHD b, UOIyYAEMT PALL
HOBBIX'B TOKJIECTBD

L ar & v AR

el
t‘: 0%, .14 b o op, db, 1 ae—n,

mist BebXh sHaveHifi » m s, o5 1 g0 #—1. Ilosromy, Beabjcrsie moay-
UEHHBIX'. TORASCTBD, IPEABIYIUA Bhpakenia ckoOokb (F, f,) IanTb mep-
BBl PAID HCKOMHIXD HaMU ycIoBifi (38)

(R s27,

F ? fs) :]
1) g i
HaxoHews, 11 passiCKamis sHauemig CEOGOKD ([, f.), cocraBrzemb cab-
Iyouee BolpameHie
n—1

i =
ha) =" db'r &, )+ > ﬂf (8., ¥

u=1 - p==it

n--1 u-"

+Z Z‘ ()[? db u’ Fv)’

%=l p—=1

b sHAuEE mpu O, m 0, BD HEDBEIXD JABYX'H CYMMAXb, 0003HAUAITH, UTO
pyurmin O, 6 , mpm cocrapienin ckoGokd Ilyaccoma, au(QepeHmupyOTCa
TOABEO 10 THMD HepeMBHHBIMB # M p, KOTOPHA BX0IATH BL HUXT HEIO-
cpexrcreerHo. Ilostomy Mbr mwbems

s L aF, o, L OF, df,
(F S):Z dap, dxk—Z oz ;

dp %
k=2 e SRS g

: e 0L k:.q ap, 0z,

: L or, 08, o AF, db,
@, =Y ="t

IlepBoe w3b orux® BLpamenifi nvubers BuiL npasoit wacrm paseHcTBa (39),
BTOPO® Ke OTIMYACTCA OTH HOCABIHATO 00DATHBIMT 3HAKOMB. Il0oaToMy, Ha
OCHOBAHIH HPCIBIAVIIUXD BHIUUCICHIH, 3aRINYAEMB, UTO

0 s,
i e —
(41)
Lofor 0 8 20
(8.8,
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Bb cury mocabiHux® paBeHCTB: M ycIoBiil (34), BhIpakeHis pascMaTpH-
BAEMBIXh CEOGOKH CTAHOBATCH

g, o,

(f;_-, fs}—:_ ()bg _—()—E

Takb Rakb BHpaKeHis TPOU3BOIHHIXG, BT MpaBoii wactu mocabiHATO pa-
BEHCTBA, IMBIOTH COOTBBICTBEHEO 3HAYEHiA

d, o Sqw P9, i
ob, —db, b, Ly b db Pr—ut ‘

=l

df e

8

7
ob, — 0b,ob, Z %, b, a0, 3, T

TO MBI PUXOJUMD Kb OCTAIBHBIMDG HUCKOMBIME YCIOBIAMT (38)
Uhs =10

KOTOPHIA CHOpaBeLINBBL 1Jad BebXTE 3HAUeHid » m s, orp 1 10 n—1.

Brp gomornenie kb BLIBEIEHHBIMD DABEHCTBAMD NPHOABUMB emie cab-
IyonLid.

Ha ocmoBanin ypasmewiii (33), mepBoe ypaBHeHie (24) IpHBOJUTCA
Kb cIbayomemMy BHIY

gy, 8. - By By Py oo el (42)

rib Qymrunia F' uvberd sHaueEie
Fogl, ., s il i S0 IS

Tarp KakDd ypaBHeHid (24) 00pasyloTh 3aMEHYTYIO CHCTEMY, TO IpeJcra-
BIAKNMIA NXH OpeodpasoBaHie ypaBreHia (22), (33) u (42) COCTABIAIOTH
TalKe BaMKHYTYIO CHCTeMY, IIPH 4eMb, kpowb ycaosii (34) u (38), mmboTs
wbeTo eme crbryomis paBeHCTBA

[p1+H7 Z_F]:Oi
[F,, 2— F]==0, (43)

g=,02 ) an—ily
Bw Buny toro, uto abppiga wacTH mocabiHEXB #—1 DABEHCTBL HE SaBH-

CATH OTH BEIHYHED p,, b, b,,...b, ., TO 9TH PABEHCTBA HE MOIYTH OHITh
c1BICTBIEMD pascMaTPHBAEMBIXD YPaBHEHI I, ¢TalI0-0bITh, YI0BICTBOPAIOTCS



=Pl =

moscdecmeenno, TOTIA KaKDh NEPBOE PABEHCTBO (43) ABLAETCA carbacTBieMD
JaHEAT0 ypaBHeHiA (22).
Briumeaayh, HAKOHEh, 3HAUEHie croO0RT Befiaepa

[:—F, f,1=[s f,1—[F, £].

OueBHIHO CYIIECTBYOTH CABIYIONIA PaBEHCTBA <

bl g a0, el 103 or,
[Zv f;] _zpu g1 ()p% 3 EPGZ dbv Opc
=1 g=4
e =L ,

[F, LI=Z 55 Fa b, 2 ,;, F)+
u=1
n—1n-1 d([’ ()6 !
3 g, Fe T

w=lro=1
[puruMas BO BHEMAHIE yCIOBiA (34), (41), smaueHia CIBIYOUINXD
ck000ED Ilyaccona
' "¢ 3p OF,
Oz, Op,’

k=2

((p’ E 1}0) =

W TomlecTBa (28), NPHXOZMMT Kb crbiyomemy BHpAEeHIn paschMaTpHBA-
eMEIXD CE0OOKD Deilaepa

SR, dp;, 09
[ﬁ—ﬁ: f"]zzl)”’q+i(}7)s_—rﬁ)-:+

=1

"1(?0 Pl gl R
JFZ ob, (2 oz, op, ch'd_pj)

Jerko BurbTh, UTO BhIpAKeHie BB CROOKAXDb, HAXOJANIEECT B nocabameit
cTpokb, Ha OCHOBAHIM ypaBHEHIi nocabameil crpokm cmcTeMHl (24), MPUBO-
JATCA KB cabryomemy BHIY

7 L op, GF oL,
2]’" —¢+i ( 2 0:6, dp M)

==l

(44)

Bosppauagch Kb romecrBant (40) u auddepenEnupys WXL 10 nmepeMbH-

HBIMD pn—g—}-i’ MBL IOJAYyYaeMDb HOBBIA TOEIECTBA




== 2ol

n—gq oF.  ow, oF,
: =
k=2 Py OPygr OPu—gis

IosToMy BHpamenie (44) yHmuToHaercs TowkaecTsenHo. Takb Kakb BO BCBXD
HAIINXD BRMACICHIAXE BEXMUMHBL b 3aMBHEHB HXD (DYHRIIOHAIDHBIMI 3HA-
ueniaMm ¥, TO OUCBIHIHO, UTO HCKOMBIA 3aBHCHMOCTH HMBIOTD cabiyIifl BUAT

[e—F, f,]=—1,, (4)

11g Bebxt smauemiit s, ot 1 10 n—1.

7. BocmoansyeMcs BHIBEICHHBIMH KAHOHNYECKNMH cBoficadu (34),
(38), (43) m (45) uuTerpaioBs (33) u (35) KaHOHMUECKOll cHCMeMEL (23),
11 phmremia Bompoca o mepexorh ors moamaro mmrerpaza C. Jm (24)
JAHHATO ypaBHEeHiA (22) Kb ero I0IHOMY HHTErpary .arpamma. Baarogapsa
KAHOHHUECKHME CBOMCTBAME PascMATPHBAEMBIXTD HHTEIPAIoBh, ABIAETCI BO3-
MOKHOCTH 000fiTH HEOOX0IMMOCTh COCTABICHIA 00MAr0 HHTETPatad CHCTEeMBL
(23), pag phmenia nocrasiemuofi sajzaum. Bpb camows nbab, scabrcrsie He-
paBeHCTBa HYID ompegbamrens (25), cymecrByerTs, o Menbmeil wbpb, onHa
1apa ero CONPAKEHHBIXDL MEHOPOBD, c00TBBTCTBEHHO TOPAIROBD ¢ U n—g—1,
KOTOPHIE OTIHUHBL 0T HyXd. He Hapymas oOMHOCTH DAsCyKICHi, MBI MO-
KEMB IIPEAI0I0KHTE, U0 cabayomie iBa ompeibiuTens OTIMYHB 01h HYIA

(e
-i_dbl ob, ob, |
g, 9, |
I s P o, |
= — 2 Bl o=
AI“D(bI,Dz,...bq)_ G
dp, 09, dcpqi
=t s e
1 dbg dbq 0bq I
‘ dtpg dgp:} ,dl/)”:q
dbﬁl dbq+l dqurl
o, oL,
s e e Ui )E yps Pera | =
- b asa e
g g 2 Bl
0y)‘.’. dwq awn—q
dbu—l r}bn‘—l dbn -1




s Qi o=

Feaw nocamwuisn yeaosia uiwoms Mwemo, mo Jewko 00Kazamv, 4mo cu-
CIREMA T YPABHEHTIL 65 UNGONIOUIUL, ONPEOIBIAIOUULD, NPU NOMOULYU KEAOPAMYPLL,
noamviil  unmewpais Japansca ypasnenis (22), pasemampusaemao Kwaxs
Jugpepeniavroe ypasnenie cs UACHHLIMIL NPOUIBOOHBLMIL, NPLOCINABAACICA
CoBOKYNHOCBIO YpasHents (22) u n—1 canmoyomurs

Fg+k (xl’ x:?’ GR "xn’ JJZ’ p:i"' 3 'pﬂ) :bq+i:’
k=1, 2,.s.8—=0g—1,

: (45)
i T e T e T

r= 1 201

Tarb rakp yrasarean g--& u 7 uMbBOTH pPA3IMUHBLA 3HAYEHIA, TO OUEBHIHO,
uro mocabjHie MHTErpamsl HAXoJATcs BL nEBoIbNiE. Kpomb Toro aerko
yobauThea, uTo cucreMa HHTErpa’ioBn (45) paspbmima 0THOCHTEIFHO BCBXE
NePeMBHARXD p,, Py, ...p, - Bb camont xbrb, ypaBHeHiA (45) paBHOCHIb-
HE CIBIYOIIUME YPABHEHIAMDB, KOTOPHIA INPEICTABIAITEL XD IPeodpaso-
BaHie I COCTAaBIAITCA TAKEMTD 00PA30ME.

ITpezxpe Beero 3amBruMD, uUTO BL CHAY YCIOBiZ A~ 0, nepBHA. g
ypapuewiil cucrempl (26) paspbmanTca 0THOCHTEILHO BeIHUHHD b, b,, ... b
H ONperbIdAlTs UXD 3HAdeHid

g

b'.: @1’ (x‘3 -Tgﬁ' . -xﬂ) bq_l_l, bq+2,.- 'bn—l)" } (46)

G 2 g

IlosToMy, BB CHIy HepaBeHCTBA HyI0 ompejbaurers (25), mepsuid n—qg—1
ypaBHEeHIl (45) IoayuaoTcsd U3b ypaBHEHIi

p—p, =0, k=2,3,...0—q,

IIyTeMD MCKICUeHiA W3H HUXD 3HaueHid b, b,,... bq1 onperbiIaeMbxT
npejsymumMu paBencrBaMu (46). CabroBareasno, n—qg—1 TepBHXE ypas-

Hewill (45) paBHOSHAYHEl YpaBHEHIAMD
W=, E—r (47)

r1b croOku 00603HAYAIOTS PE3YIbTATh YEa3aHHOI mojcraHOrEH. UTO Kacaercs
OCTAJBHBIXD YpaBHeHifi (45), T. e. ¢ TOCIBIHUXB, TO OHH PABHOCHIbHEI

YpaBHEHIAMND
dp \' (9% ) \
(d—b’) b Ld (Tb; pn—q+i T ar’ (48)

| |

—

1=

L=



==g00 —

r1b, Rakb U paHbIe, cKOOEM OTWEUATH pe3yabTarh NOACTAHOBEH 3HAUCHii
B By ..bq, omperbageMsxs ypaBHeHiamu (46). Iocabiaag cucrema (48)
THHEHA OTHOCHTEIBHO MePeMBHHMXD p, 1y Py prgs--- Dy} onperbauTens,
COCTABAECHHBI 13D KosuiienTOBs UpH HocrBIHUXTD mepeMbHHBIXD, Npej-
CTaBIACTH BHIpAKeHie (A ,), Iab crodkn unborTp npeknee snavenie. Tawb
KarDs mocabpmifi omperbauTeas HepaBeH® HYJW, TO, CIbIOBaTEILHO, YpaB-
HeHiA (48) paspbumMbl OTHOCHTEISHO BCBXD HePeMBHABIXD p, ... Broca
3HAUEHIA MOCIBIHUXD BH YpaBHEHiA (47), MBl [OJIyYaeMb H3D HHXD BLIpa-
HKEeHIg OCTAIBHBIXD NepeMbBHHBIXE p. TaruMb 00pa3oMb [01V4a0TCI BbIpa-

JKeHig BCBXD nepeMbHHBIXL

pz’ e 'Pﬂ-—q’ Pn-—-q—i—l ’ -pn—q—i—l B '])n
Bh (PYHRIIAX'b BEIHIHHD

Tyy Byse v s Ly Gy Qyye v, bq-{-l""bn'

Hpucoeiunas cola 3HaueHie mepembmmod p , ompexbagenoii BL BHIB
pyHEmin TEXB ®e caMBIXh BEINUMETD, IIPH MOMOME JaHHArO0 YpaBHeHid (22),
MEl TIPHBOJUMG KB KBAJIpaTyph BONpOCh O Pas3biCKaHiM IIOIHATO HATErpala
Jarpamka nocIBIHATO YpaBHEHiA, pascMarTpHBaeMaro kKakb Iugdepenii-
alIbHOe Cb YACTHLIMU IPOM3BOJHBIMH.

Oxuaro, 6aarojaps BHIBEJEHHBIMB BbHIE YCIAOBIAMEL (43) H (44), 1erko
MIOAYYHTH MCKOMBIH HHTETPalDb, IOPH IMOMOINM AITe0pPauuecKEXD HCEIDUEHIH,
BOCIIOJIb30BABIIMCH YpaBHEHIEMD (42), H 000fiTuCh TakHMDB 00pasoMb 0esh
oIepalin HHTErprpoBaHid. Bb camoMd abrb, cocraBigents BLIpamenie

P=z—F+ }qj A

Ta=l

II BRIYHCIAEMD 3HAUeHid caBIyoIluxs CkOOORD Beiirepa

[p,+ 8, 1=[p,+H.2—F1+ X | (p-H F) + T, (0, +4H, f>]

(B, [t b [f(ﬁ E b F (i F )],

[ £1=(e=F 14 3| (B 1)+ F, (f,f,.)],
=1

cOOTBBTCTBYOMUXD 3HAUEHIAMT X, 0TH 1 X0 #—g—1, U 3HAUEHIAMEH 7, OTD

L 10 ¢q. Kaxp xerko Bunbrhb, IMocabIHIA BRIpameHid YHHUTOXKAOTCA HA 0CHO-

BaHin ycaoBiit (34), (38), (43) u (44), m MH moIydaeMb cIbayomig pa-

BEHCTBA




=48l =

[t Ha Bl 0,
[‘ﬁ, P’q+k] =0, [d’r’n f,] =0,

k=1,2,...n—g—1, e ST

Tarb Rakb paBeHCTBA (43) yI0BIETBOPAMTCA HA OCHOBAHIN ypaBHeHid (22),
T0 0TcIIa CIbIyern, 4T0 COBOKYIHOCTH ypaBHeHifl (22), (45) u carbayomaro

W
H

q
Z,ff + b, (49)

rrb b 0603FauaeTs IPOU3BOJBHYI0 MOCTOAHHYI BEIMUIHY, 00pasyers 3aMKHY-
TYI0 CHCTeMY n--1 ypaBHemifi, paspBIIHMBIXE OTHOCHTEIbHO HEepeMBHHBIXE
2, Py Pyse - P, HoaroMy onperbraemoe nocIhIHENE ypaBHEHIAMM 3HAYCHie
nepenbryofi &, ¢ysruieii mepeMbHHBIXD 2, Z,,...x, U # IPOH3BOIBHLIXD
MOCTOAHENXD b, by,...b, _,, b, TpeicTaBifers HCEOMHI IOIHBIHA HHTE-
rpaxs Jarpamma ypasHeHis (22), pascMaTpuBaeMaro kakb Ju(QepeHuialp-
HOE yDaBHeHie Cb YACTHHIMH [POHZBOAHBIMH. JIpYIAMII CIOBaMH nocarb it
HHTErpalh MOIyYAeTcs Kakh PesyIbTarb I0JCTAHOBRM BD YypaBHemie (49)
sHAueHifl BEIMUNED Py, P, . ..P,, OUPeNbIseMbxD ypapmenisvu (45). Oue-
BHJHO, 4T0 BG pesyabrarb mocrbimeil mojcTaHOBRM (yHEmIH £, f,, ... fg .

Fq FETEE I, TOEIECTBEHHO 00paMAOTCS] COOTBBTICTBEHHO Bh @, Gy, . . . @,
bq e bg FETRE .b, ., I MBH IOIyIaemMb
B =iy [xl’ Tyseoe xn-—g’ (511)1 (Fg)a (F 1 b g4-17 Dg+g7 Auxin bn._l] T
L Aok (50)
o= Zai(l‘i) + b,
=1

rib crOOKW, BB Bhpa#eHIAXD (F7), 0003HAUANTDH DPEsyIbTalh IIPOM3BEICH-
HOHl I10JICTaHOBRH.
Bospmens, nampumbps, ypasHeHie ')

(.’Z’; P.,_—I‘4 p4) Ly pz (.xg 974“.%3) D, .

R - =, (51)

Z; Py Zy

Aro ypapmemie mwbers moimoe unTerpaabHoe cobpanie C. JIu BToporo kracca,
IpPeJCTaBIeHHOe COBOKYIHOCTBIO ypaBHEHii

g=5,, (52)

1) TMocxkgmee ypasHewie, HO TOABKO Bb APYIAXH 0003HAUEHiAXD, CIYKWLIO HpHME-
POME Tarme BL #93 HACTOAMEHN IIABEL




b3
e ) L
(_wl—bl)zj s

Z,
.pg = _T), 1)33
3

PN UeMb, B HACTOAMEMD ciyuab, cxbryomifi (QyHRIiOHAIBHBIIT opers-
ITUTEIb OTINYEHD 0TH HYId

D (
TlosTomy 00miiii HETerpalh KAHOHHYECKON CHCTEMDI, co0TBBTCTBYIOIIET JaH-

HOMY ypaBHenmin (51), omperbigerca COBOKYIHOCIBIO BTOPOTO, TPETBATO I
moCABIHATO YPABHEHIS CHCTOMBL (52) # CIBAYOIMEME TPEMA YpaBHEeHLAMH

\

): x] 1)3 /ZO
T B =P

Py P, Py
b, b,. b,

b, ps——w—ﬁ-ﬁp =a
2 b 1
Sl b0, =y, (53)
g Xy 1
___gpﬂ— %—“-E;p‘}:%o

r1b @, @, 1 o, 0003HAYATH TPH HOBEIX HPOU3BOIBHEIXD TOCTOAHHLIXD
BEJTHUHHDL

YpoGsl COCTABUTH MOJIHBI HETerpalh Jarpamika JaHHAT0 yPABHEHIA
(51), sawbuaems, UT0 CIBIYOMUXD JBA COUPAHEHHBIXD MIHODPA PascMATpH-
BaeMaro omperbinTens HePABHLL HYIIO:

| 09, do,
o, W 0
o0p, 09, ‘_ﬁ_ By 7
0B, ob,
0, = -701 ‘)]3‘3 B¢
b I




poe D =

Ilosromy BTOpOE M Tperbe ypaBHEHIA cHCTeMBl (52) paspburaiorca orTHOCH-
TeJIbHO BEIMUUHD b, b, U 1a0Th HXD cIbayoulis 3HaYCHId

b ﬁﬁ(x W
'2~_b3 3ﬂ_ 53 :

18

B cuuy stuxt suaveniit b, u b,, mepBoe  Bropoe ypasHeHid (53) onperbasors
SHAUEHIT p, H p,

&2, ab, a ( Ty 1
Py=— , p,=— l: 5 + R e b £
- b, 7 Ly ba s by

Haromems, mocabiuisi gBa ypasHeHiS cmcreMsl (52) J1al0Th BHPAKEHIA

4

0 B a,
Ll a1+b—-; s Wy SR X,
3 3

IloaToyMy mCKOMBIH TOAHBIT HHTETpalh HAXOMUTCI IPH TOMOIIM HHTETPHPO-
BaHig TouHATO Andepermiaia

dz, a, v s
de = —a, dz, —a, bs?“ o | %, (@, day 2y day) oy 3, duy | —

2
4 b:«)

a, ¥ ‘
T (w4 Ay — &, d:c4 )

n
5

ILTH

: g a1 a,

de——aq do,—a b, Y A iz, %y 0} T dla, 2.l

*4 '3 3
Otrcoja, TIpH IOMOIIM KBAIPATYPHL, HOIyIaeMb
b, @y @, %
= — S Vgl P + b,
2, 53 : by

b @, &, P

BEJINYHHEL
IIpuaarad wh HACTOAWEMY cayuaw popmyry (50), Ierko cOCTaBUTH MCKO-

MBI TOJHLIH HATETpadD JTAHHATO ypaBHeHid (51), HCKINYUTCIBHO HCXOJLI H3D

g H b MPeaCcTaBIAITL YeTRIpe MIPOH3BOABHBIXSE IOCTOSHHBIXD
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—= QO —

ypaBreHiil (52) u (53). JIbiicrBureanno, Bb Hacrogmens caydab gopayia (50)
CTAHOBHTCS

2=—a, (Fl)-—ag (Fz) —+ D,

u Qysruin I, i uMbiors cabryomia 3Hauenia

/

P, : P,
F]Eafl(l—— > ), Fy=(z, p,+ a5 p,)—

Ly Py

o1
z, P

IogeraBrdas cioga HalileHHLA BHIIE 3HaYeHiA IepeMBHHHIXE p,, p, H p,,
BL (YHENIAXTD BCBXD NepeMBHELIXD o 1 NOCTOSHHLIXE @, @,. by, MOIyIaeMs

b T L%
i TR g e == = 0 ol e ol
)= — (zﬂuw(xg i ) -

WUraks, ACKOMBLI IT0OJHBI HHTETPad’h BHIPAKAeTCd BDH HPeRHEMD BULH

Z ) a T
3 ] | 13
g— (——;c ——x (:c.- -~ b,
i 1 L 4 g b |
5 4 5
4 3 3

8. Ha nocabayonuxts crporaxh uMberca BL BHAY OTMBTHTH elle ABa
A0KA3aTeIbCTRBA NPEeLIOKeHiA, NpHBeJeHHAro Bh #0 5-MT HacTOSMeR IIaBLl,
KROTOPBIA OTIAMYHBL OTDH TPEHRHHXE TPexXb J0KA3aTEIAbCTBb.

Tarp kaws noaustii marerpaxs C. Ju (26) mpusogurs Kb #—1 HH-
TerpalaMb BhL HHBOAMIIM (33) KAaHOHMYCCKOH cHCTEMBL (23), KOTOpPBHIE pas-
phIaTCa OTHOCHTEIbHO HEPEMBHENXE Pyy Py - - Py s Zpl giy s Ty gins -
a, (I HepaspBIMHMLI OTHOCHTCIPHO RAHOHMYECKHXT IEPeMBHHBIXH BTOPOTO
KIacca), T0O BCh pascymieHid, KOTOPBIMM MBI ITOJIb30Baluch Bhime (cM. 10 3
HACTOMIIEH riaBbl) JId JokasaTerbcTBa TeopeMol JliyBmird, npnvbraoTcA
Takke W BB HacToAmeMb cayuab. ITosromy, coxpamds Hamm 0003HAUYEHId,
M0JAyIaeMb, TPIMBHUTEIFHO KD PAsCMATPHBAEMBIND YCIOBIAMD, CabIyOmNIid
ypaBHeHId ;

b, dp, ) iz
s O

n—g+1

ab } (54)

—q+% 8

k=1, 2y...m—ig, i

[l

15

afy

nrg Bebx® sHauewiit s, orb 1 10 #—1. OQueBHIHO, uTo IoCABIHIA ypaBHEeHis
00pas3ynTs HHTerpmpyeMyno cucremy. Kpowb Toro Taks Kakb BL pascMa-
TpuBaeMOMD caydas umbers Mbero mormsti marerparn C. Jm (24), To 1M0-

5TOMY CYHIECTBYIOTH PABEHCTBA
17




=

0 - ag;
[ == e -
21{ d.‘?k - dl’k 1 n—q+1t

xoa—q+i T (Pl 3

1=

11 BebXB pascyarTpuBaeMbiXbh sHauenifi k, orn 1 710 n—q, 1 sHaueHif 7.
orp 1 10 ¢. Beabgersie sroro 3akioyaeMb, 4TO ypaBHeHid (54) IPUBOLATCA

Kb CIBLyoOIIeMY BHULY

das d2 (P § (;2 937 065 quq‘
dwk- ) dlk dbs z‘—:Jl dxk dbs Fo- o dpn—-q—l—i g dbs :
Wty 2 Bt T,

aag BebxD sHavemidi s, orp 1 10 n—1. Orciona HCKoMbLA QYHENiH 8 ompe-
rbagoTeA IpH MOMONIH EBAApaTyph

n=—10 5 q 5 7

: 02 @ ik qu d(p,
e .S‘ LE (mg_ 2 an-g—%-i ) A== > Wi Ap,,_ i ] ,
=1 5 4 e

=1 =1

IpH ueMh He MPHHHMAIOTCS BDL PAacuerTh JOMOTHHTEILHLLI TIPOM3BOILHBLA
[0CTOSHEEA BeImuuEsl, TAKh Kakh IPeTHAYIIiA ypaBHeHIA HMPUBOAATCE KD

crbayonemy BUIY

q
ap o 99,
63 = j d (W G = 2) Tbspn—ﬁ'i ) 3

TO MBL IOJAYUaeMb DpexHill pesyibTalb

o a9,
b= 55— & gp, Pr-eti”

s =1

el R o=

Kb TOMy e CaMOMy BSAKIOUEHiD Mbl [PHXOAMMD TAREKe, MIPHIATad
Bh HacToAmeMd ciayuah reopemy Aroom-JiyBHiid, H3IOHMEHHYIO BbH KOHT
70 3-psiT0 HacTOAmef rraBsl. B camows ybab, ypasHerid (23) HPeACTABUMD
ph BInb cabiynomeft HOBO EaHOHMYECKO CHCTEMbL




.
00 i 0 =, 00 il
b, W dz, [ S
dp,, o d, oH
dx, P Az, TR bT——mﬁ’
r=1,2,...0—g—1, i=1,2,...q.

IIycrs wspberma a14 mocabjmefl cucTeMEl COBOKYNHOCTD #—1 pasimu-
HBIX'D HHTETPAJIOBL BH HHBOADIIN, KOTOpPHe pasphmaioTcd OTHOCHTEIRHO

BCHXP KAHOHMUECKHXTD IEepPeMBHHBIXG BTOPOTO RIACCA

Dos g« < Py_gs Ly gy1s Toy_giore - Ty,
ITosromy npejcraBigd MHTETpAXh TouHAro judgepentiaia

n—q q

%
dz = 2191.- day - 22— L it e gt
k=1 d=1
BT crbayomems Bugh
= Tl vty i i B s e Paw B g s e B0 ) 1B,

(56)

r1b hH—HoBAaA TPOMBBOIBHAS TMOCTOSHHAS BEIMUMHA, M BHIPAKaeMbL 0OuIii

HHTEIPaIDh KAHOHHUYECRON CHCTeMHI (55) IpH TOMOIIH YpaBHeHiil

o al’
p1'+1:— T e —
) n—g-ri 3
093‘,',_*_1 ()1)"_7_:_1.
r=1,2,..n—g—1, =g,
ol
— = .
ob i
s
=1, 2. can—=1,

b Beh @, 0003HAYAITEL 1—1 DABIMUHBIXD IPOUSBOABHEIXD IOCTOSHHBIXD

BeJIMYHHD,
IIpeamoaaras, 4ro HHTErpaxb (56) yJIOBIETBOPSETDH YCIOBIW

all gl oU ol ol .
—05;., 07‘:},...0(1‘ v Op ’d?
2 . n—g n—g4-1 n o
G T T T B e e
g —g—1 n—q n—I1

(58)

3aKI0YaeMb, UTe Hocabiania n—1 ypaBHeHifi (57) paspbuimMsr OTHOCHTEXb-

HO TepeMBHHHIXD BeIHTHHE

e




e A0 e

Ry ey xn—q’ pn—ff{—l’ pn—qJ,-?’ v e

Tloncrasraa swbero ¢yuruin U sHauenie esd, BbHIPAKEHHOE IPH HOMOIIH
HHTEeTpata, HOXyIAeMb ]

C)Ur: “1 dl &k n l]*r‘b
il ( 0, b Z dpu—m) :
= =1

Eean pascumaTpuBaemMaf HAMH CHCTEMA UHTETPaloBL BD HHBOJIONIH
IIPeICTABIACTCS YPABHEHIAMU (33), EOTOPHIA mOJyuaoTcd M35 CHCTEMBL (24),
TO O0UEBHMIHO, YTO QHAJIOTHYHO MPEIBIAYIIEMY, mocrbiHee pPaBeHCTBO CTa-

HOBHUTCS
i (
0b, ( ob e w) :

=1

NN

()]) Zdb n—g+1°

=1

11 Bebxb smavemiit s, oTp 1 A0 n—1. TaguMs 00pasOMDL  OKa3bIBACTCH,
UTO USCATBOOBAHMNBLAL HAMU YPAGHEHIA

: Tt * 5
f]bs L_; ﬁb —=— P gt B gy

MOACOCCBEHIBL NOCIBONUMS N—T1 YpasHeniaMs (57) 1w 3ARIOUAIMCER, CINAN0-
Oblnn, KAED YACHHGIT €1 Jutm 85 o0umUxs  (HopMYIAXs, COOMBILINCIEYIOUULD
npednososceniae Jiysunan, no oMHOUEHIO K KOMOPLLMD yea0615, ONpedi-
Asougin noanoe wnmepavioe coopanie C. Ju, AGAAOMEA Juas MACHHDLING
CAYUACHD.

Kaks mspberHo, ypapHeHid (57) omperbisiort KaHOHHYECKYI0 CHCTEMY
parerpaiops u, g crysad C. Ju, oOpamainorces TO#JIECTBEHHO BL ypaBHE-
Hig (26), Rawb 10 JeTko BupbTh, Oaarolapa TOABKO UTO BLIBEIOHHOMY 3~
gaoTenio. 1105ToMy IPHBEICHHOE HAMH BBINE HPELIOKEHIe, uTO ypaBHeHid
(26) oupeBIAOTH KAHOHAUECKYI CHCTEMY WHTErPAIOBD CHCTEMBI (23), 4B~
JSeTCH TAKKE UACTHBIMG CIyuaeMD o0mefl Teopin KaHOHHYECKHXT YPAaBHEHI.
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UroOB 3aKOHUHTL pascMOTpBHIE Bompoca 0 cocTaBIeHIH 00IIATO HETE-
rpaJa KaHOHHYECKHXD YpPaBHEHIN. McXold u3Th moadaro materpata C. Ju
COOTBBTCTBYIOINAr0 MPOH3BOIHATO VpaBHeHid, cabivers oTMBTHTH, uTO BBIBE-
JeHHOE BHIIE BHIpakewHie (50) moamaro mHTerpata .larpamka ypasmenis (22),
- pascMaTpuBaeMaro Kakb AudgepenuiaibHoe ¢b UACTHHIMA 1POH3BOIHLIMIE,
IIPEJICTABIACTS 0000IIEHIe YIOMAHYTHIXD BBIIE pesyrpTarossh Maiiepa, lapoy
u Deprpama. Jerso Buibrh., uTo BRpAKEHIA 1OIHATO WHTCTPAta YpaBHEHid
(22), moXyueHHBIA TMOCIBIEEMI TeoMeTpaMi, 3akIoUanTea BL Gopuyvrh (50)
Bb TOND UaCTHOWH CIyuaB, KOTla HAuaIbHHA SHAUCHis mepeMBHHLIXT IpH-
HUMAIOTCA 33 I[POH3BOJABHLIA MOCTOSHHBIS BEIHYHHLL BDH OOMEMT HHTErpadh
RaHOHHYECKOH cHeTeMbl (23).

9. Mpr nwbemt Bp BuIy faabe pacmpocTpaHHTh TOIBEO WTO noxy-
UCHHBI® DEe3yIbTaThl HAa OOLII HHTErpalh KAHOHNYECKHX'Dh ypaBHeniii (23)
BB CAMOMT OOIIEMD Lpeprotomenin JiyBmmiis.

IIycrs  jpamnple #—1 HMHTErPadoRh BH HHEBOINIIL KAHOHIYECKUXD
cucreNt (23), wian (55) paspbmanrcs OTHOCHTEILHO KAHOHHUECKHXTD Iepe-
WBHHBIXD BTOPOrO EIacca 10 OTHONIEHI0 Eakl Kb IepBOfi Takn o KO BTO-
poil RaHOHmYecKod cuerenbB. 1Ipeamomomusrn, 910, BL BHAY HPOCTOTHL BBI-
UHCAEHIH, ML PaspBmuIn pascMaTPHBAEMbIe HHTETPAJIB OTHOCHTEILHO Mepe-
MBHHBIXD p,, Py, - - - Py Fugiar Tu_gior- -, Bb TakoND cayuab oGmiit
UHTETPalh 00BHXTD DPascMaTpHBAGMBIXD RAHOHHUGCRHUXD CHCTEMD 0IHOBpE-
MEHHO HpeIcTaBIAeTICI ypaBHEHIiAMU (57).

OueBujnO, 4T0, BB CHIY ycaomist (58), ypasmemia (57) paspbmmmer
OTHOCHTEIBHO BCBXD UEPEMBHHBIXD Z,, @, - ..2,. Po- Dy,- - -P,- 1loaToMy
HHTCTPHPOBAHIE YpaBHEHIs

n—1 .
R .17 )
dz = (pl é:,pr_H dpr—'rl dz,

\

COBEPIIALTCA IMpPH IOMONIH KBAJIPATYPLL, M 3aTBML TOXHGI HETErparh ypas-
HeHiA (22) onpexbadercd Ha OCHOBAHIN TEOpim XapakTepHCTHED.

Hamra 3ajada, &b phmenin koTopoii Mel Teneph mepexoiuMb, COCTONT
Bb JIORA3aTeIbCTRB, uT0 jfocraTouno ypaBHewmiil (56) m (57) LI cOCTABIEHIA
IoIHAre HErerpata Jarpamma ypapHemiZ (22), IpH IOMOIIM aJredpanye-
CREXTD Tpeo0pasoBamiii, He coBepmasg yRAsaHHATO BEHINE HOBAL0 HHTETDH-
POBaHIA.

Bb camown ybab, meodxoxmMo oTamuHEL 0TT Hy.Ld, mo MeHblmedi abph,
BHAUEHIA OHOf Iapel CONPAREHHBIXL MHHOPOBDL, MHOPHIAKOBE @-aro |
n—q—1-aro, omperbamrers nepsoii wacrn mepasencrsa (58). Ilostomy, He
HApYIas OOMIHOCTH PascydleHill, MoKkeMb IpPeXIoL0&KNTh
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Al=D 0z, dz, dxn_q i,
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o U AU ‘ (59)
A=D| Proant Wagie L
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BT cuIy BTOporo ush ITHXD HEPABEHCTBD, iocabimis ¢ ypasmeHilt
HepBoii CTPOKH cHCTeMBl (37) LAKTDH

bo=@. (2, &orer vl Bacs stune U by bb+2, e ) -
e L R
Buoca mocabimia smauemia b, b,, ... bq BL Nn—¢—1 IEepBEA YypaBHeHid

nepsofl CTPOKM W BT ¢ IEpBHiA ypapHeHis Bropofi crpokm cmereMs (57),
[0Iy9aeMb PaBCHCTBA

P -(?U e e R
i ax,,

0U iy
Mh S e 9%,
(db,.) g il Sy, [

rrb cro6KM 0003HAUAIOTH Pe3yIbTalh IPOM3BEJCHHOM IOICTAHOBEM.

Jerko mokasarb, uTo nocaBiHia ypasHeHis (60) 00pasyioTh 3aMEHYTYIO
CHCTeMY, TakD KakDb MPEICTABIA0TH C000fi mpeobpasoBaHie HHTETPAIOBD B
HHBOIKIIN KaHOHAUecKoil cuereMsr (23).

Bb camoms pbab, mpejcrapumn ®BH cabayomeMts BHIB moIHylo cH-
CTEMY HHTErpatoBbh CHCTEMB (55), KOTOPLe omnperbigorcda ypaBEeHiAMH (57),

‘F;(wlﬁ x?_?"'xn’ ])27 ‘2)33..-2371):1)87
L(0s Zys on iy Bany Vs il N5 Wi (61)
seal, 20,

Kaxo xopomo uspberno, mocrbimie wuHTErpainl 00pasyworh RaHOHH-
YECKYI0 CHCTEMY, 10 OTHONIeHiI0 Kb ypaBuemiems (55). Bn Buiy Toro, uTo
CYHIECTBYHTH BaBHCHMOCTH

" n—g—1

Z (0Fs of,. . AL, 072)_ Z ( aF.  of, oF, o, )+
u=1 P, dxu dw“ Pu) r=1 \dpr+1 dwrﬂ dxH»I dp;.+1
_]’__i [ 01{13 dfc M dFs (;f;_ 1
1—1 _d.lf/'"_q+,£ J (—‘p"—“l‘l‘{) J (—])ﬂ—q+i) dxn——q-*—'b
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CTAaHOBUTCA OYEBHAHLIMB, 4TO YpaBHeHis (61) o0pasyioTh KaHOHHYECKYI0 CH-
CTEMY HHTEIPATOBD TaKMe II0 OTHOIIEHI ®H HCX0IHOI KaHOHMUECKofi cu-
crenb (23). Cabrosarerpno, ypasmenis (60) paBHOSHAUHBL #—1 ypaBHERBiAMb

Fg+lc(wl’ x2,...xn,pz,...pn)=b ¥ ]

k=1, 2,...n—¢g—1,

ey Mo b8 Poy « » p)=a,,

l (62)

e SR S

H OUPerBaAgioTs cHeTeMy #—1 UHTErpajoBs Bh WHBOAKILH 10 OTHOIIEHID Kb
KaHOHHYECROM cucremb (23).

Takbh kaw® HCXOJHBE n—1 WHTErPAIOBT, COTIACHO o cIbiaHEEIMD
IPEIO0ECHICND, MOTYTh TAR&Ke PAaspBIIATBCA OTHOCHTEABHO HepeMBHEBINED
Py Pgs- -+ P,, T0 OTCIOTA CIBIyeTs, UTO ypaBHEHIA (62) BooGme MOIyTH i
He pagpbmarsca oTHOCHTEIbHO MOCIBIHEXT mepesmbHEBIND.

He ocramasimBagch cefivach Ha oToMD sawbuamin, Takh Eaks HaMD
IPHIETCA Paso0parb ero MoAPOGHO, BOCIUOAB3YEMCA HEPBHNMH 7#—1 HETErpa-
JaMu (61), uro0bl IPeJCTaBUTH ypasuenie (56) B crbayonems Buib

F— &, Loyn il s Doy Poyono oy b,
IpE 4eMb umbers Mbero Tommecrso

= Ule Ty sy s Pu_grgse - Pps ol - I ).

; 'n-l

Cayo cobom pasywbercs, uTo, cocTaBifdsd CROOEH Beiizepa, no orHomerin
Kb KAHOHMYECKOH cucreMB (55), T. e. nojpasabiga raHOHHUECKisa nepembn-
HBA Ha crBiyomie isa Klacca, cootsbrersyomie oGbmvs CTPOEAMB

ST S M s R S
B B Do V8 Ly B g
IoxydaeMs cabiyouris pasescTsa
[P+ H, :—F]=0, '

! 63
FRe-0 =0, 8, s ] i

[Fs7 &
Brrumeanms, HakoHeND, BL 9TOMB ke IPeAN0I0:KeHiH, 3HAUECHIE CKOGOKD
G e=FI=[f 2]l 20

Bsoguws cabuyomis ofosavemnia
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Tagh Kakt BbH HACTOSIIEMD caydasb nepeMbHHDLA
Bon Byye 3 gy e Mo Soiara S0,

SRISIOTCS RAHOHMUEGCKMMIE [IepBaro Rracca, TO BHIPACHIA pascMaTpPUBACMBIXD
CROOORD CTAHOBATCA '
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a"vﬂz—q+z 0, ’}1’ 01r+1()bs~ 1, s=u,

==l =1

Hosroxy, B CHIY BBeIEHHHIXT 0G03HaueHmifi (64), 3aKI09aeMb, 4TO

o, Fy=] % &%

l —=ll, S—.
HDOM"IS TOT0 IPHHHMASI BO BHHM‘dHiB, 4To
( S u? )_ U
TIPUBOIHMD BLIYMCIAGMEIA HaMU CROOKI Beﬁﬂepa Kb CJ["}}JFH)HIE‘)I}' BHIY
= g—1 q o
o #= =T 5 (3 0 gt i)
ST — 1 \ e e s
b, * dﬁ TS SR TR
=1 = 2==1

pom ST R mt O b QT R IR EY oF, )
ab, ( er d;c,r p dp,H den—-q—i—z Fagins '

v==1

Bb cury To#IeCIBE, BH KOTOPHLA 0OPAINAIOTCA NEPBLLL #——1 ypaBHeHii
(57), KOTJa BB HEXD MOICTABHTH 3HAUEHIA b, by,...b, _,, omperbigemeis
STHMHU K€ YDABHEHISIMH, BBRIPAKEHIA cyMMB 00bHXD HOCIBIHHXT CTPOYERD
PABHBL; CTAA0-OBITH, PAsHOCTH HXD YHHUTORAETCH, H MBIl MOIYIAEMD BH pe-

3VIbTaTh PaBeHCTBA !

o=l L] L Dy (65)

Papencrea (63) u (65) 3aRTOUA0TL CROOKH Befizepa, cocTaBrenmbia
OTHOCHUTEJIHLHO KAHOHHUeCKOil cuereMsl (55).

OaHaxo JerKo BOCIOIb30BATHCS HTHMH 3aBHCHMOCTSMI, YTOOBI COCTABHTH
BAMEHYTYI0 CHCTEMY n-—-1 ypaBHEHIl 00 OTHONIEHI Kb KaHOHHUECKORl cH-
cremb (23). Bb cuxy yeroiil (63) i (65), sbl nmbexs crbryonia paBencrsa,

i ()H H :

=1 1=1

e oF, AN G ) _
Z 11+1+ ‘f'n~q+i“—(Fs’ L s (66)

2= Jf, Epasl
dp s ,_|_1 +—Z dj)'n_q+ ‘1,;_1).{_@—‘(](37 14)—][,;1

Fo—
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npu uemb croOkn IlyaccoHa (p,+H, F), (F,, F) u (f,, F) cocraBIens
grbch M0 OTHOMEHID Kb KaHOHHYECKOM cucremd (23), T. e. Bb IPeANoI0-
ReHid, 4T0 mepeMBHEBIL BEIHYHHLL paspbasiorca Ha JBAa KIacca, CO0TBBT-
CTBYIOINie ABYMDb CTPOKAMT

o

n?

W P b D

(67)

CocTaBigens, HAKOHeND, cIbiyoiee Boipamenie

q 9
SEane o N 2
P=2—F— N o iPu_gri T 21 Fi
=1 p=
M BEUWCISeNMD 3HAUEHiA CroOOkD Befizepa, Bb KaHOHHUECKOHN cucreMb Tme-
peswbHEBIXD (67),

q
[p,+ H, ®]=[p,+ H, Z~.21;’En_q+ipn_q+i]__(pl+ i
i=

P e+ B, B+ Byl H D],

=1

s o g )
‘-fq—i—kﬁ dj]E[ﬁq_}_k: Z"ﬁlen—q_‘_{zjn__q_l_j]_(-Fq+k3 F)‘l’

3 AE e FI+E g 01,

1 —=1

q

=1
nad Bebx® sHaueriit A, oTe 1 10 n—q—1, 0 119 3HaueHiii r, oTb 1 X0 ¢.
Takh KaKb HHTETpa’s (61) 0Gpasylors KAHOHHIECKYIO CHCTEMY 0THOBPEMEHHO
[0 OTHOUTEHi Kb KAHOHWUGCKUMH CHCTEMAMDb RakD (23) magd 1 (55), TO,
LI PasCMATPHBAEMBIXD celuach popuyas, unboTD wBCTO paBeHCTBA

(F, e FZ=0, (0 RHEO
., 05 SZG'J
(-P‘gf fq)E

{West=—ipi

Kpowh Toro, mpaRuMas Bb pacuerdh ypaBHeris (66), MBI NPAXOXUND KD
cabayoIuMD paBeHCTBAMD
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OTcoga 3aKI0UaeMb, UTO COBOKYOHOCTH 7--1 ypaprenili (22)-cro
(62)-p1xs 1 cabayonaro

9 9
z=F -+ Z hseres IR 2 LEA

t=1 =1
00pasyers 3aMEHYTYIO CHCTeMY, IDH UeMb b IPeICTABIAETH HOBYK NPOHS-
BOABHYIO IIOCTOAHHYK BEIHUHHY.

Subeh cabiyers ofHaro pasinvarh IBa cayyad, KOTAa KIaceh Ipel-
craBigeMaro HocrbiHeil cucTeMoft MOJHATO HHTEIPAIbHATO COOpaHis PaBEHD
HYI0, WK OTIMYEHD OTH HEero, Bb 3aBHCHMOCTH OTTL TOTO, paspbmanTcs in
ypaBHeRia (62) OTHOCHTEIbHO MEPeMBHHLIXD p,, Py, ...p,, w1l #BTe. Pas-
cMaTpuBaeMas BD LEpBOMD caydyab cmerTema ypaBHEHil, MyTeMD HCKIOYEHIT
BCBXD NEPeMBHEBIXT P, p,,...p,, UPHBOIUTD Kb CIBIyOIIEMY IOIHOMY
unrerpaxy Jarpan#a ypaHeHid (22)

5_ U[(El, oS wn_qa (pn—q+l)’ i) (pn) (FIL Bk (Eﬂq): bq,Ha bq_;Lga i bn__l]—lﬁ

7 9
JI“ 21 xn_q+i (—pn—q+'i>_ .ZI aq: (f'y/;) _]\_ bn;
Ti= 1=
b wpyrasiva ckoOKaMH 0003HaAUeHD pes3ylIbTarb II0ACTAHOBKH BB BEIpake-
HiA, 3aRIOUCHHBIL BD CKOOKH, 3HAUeHIll MCEINYAEMBIXDL HepeMBHHDLIXE.

Fcau ke ypaBrenid (62) Hepaspbirumsr oTHOCHTEXpHO BehXb mnepeMbn-
HBIXB p, TO 3Ta cucreMa (62) ompexbagers moamsifi maTerpaas C. Jn ypas-
HeHig (22), pascMaTpuBaeMaro kakb npouséodnoe ypasuenie C. Ju. YroOnt
TOJYYHTH OTCIOZA, IPH IIOMOUIM Alre0panvyeckuxb HCKIYEeHIl, IOJHBH HH-
Terpaah Jarpasda ypaBHeRid (22), pascMaTpuBadg ero Kakb 1HpQepeHmiarsb-
HOe ypaBHeHie b YaCTHBIMH TPOH3BOJIHEIMH, OCTA€TCSA BOCIOJIB30BATHCS Pe-
3yABTATAMHU, 10KA3aHHEIMI BB n07-0MT HACTOAILEil TIaBLI.

Wsnomennnpid cooOpakeHid, 0THOCHTEIbHO COCTABI€HIA IIOIHBIXD HHTeE-
rpaaosd Jarpamka o01HOTO Ju(@epeHmialbEar0 ypaBHEHIA b YACTHBIMH
IPOU3BOAHBIME IIEPBAr0 II0pAAKa, paclpocTpaHdwTrcd 0e3b Tpyla Ha Kakid
YIOJHO CHCTEeMBl COBOKYIIHBIXG YpaBHeHil Kakb HE3aBUCAIEXD HBHO OTB
Heu3RBCTHON (PYHRUIM 2, Takh W 3aRTIOUANIKXG HTOCIBIHION (YHRIIOHAJIb-
Hyo TepevbaHY. IT0 BakiueHie fAcHO CIBAYETH UL BCETO HBI0EEHIT
macrodmefi rraBol. IloaTomy MBI He cTaHeMD OCTaHABIMBATHCA HA Jokasza-
TeAbCTRS YRA3AHHBIXT 371Bch 0600meHil M orpaEmuMMcA TOJADRO CIBIyIO-
HIUME 3aMbuanievt.

Toxpro uro paspbmieHrad 3ajava MO3BOJAACTD COCTABIATH 1OJHDLIL HH-
Terparp Jarpamka, Ha OcHOBaHim usBbcrHaro moanaro uererpata C. Ju,
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WIN JTA6TH BOSMOKHOCTD, JIf COCTABICHIA MOIHATO HHTerpara Jarpamika,
HEePeXOAUTh OTH OTHOTO HOIHATO MHTETpaibHaro CoOpamif HYJIEBOT0 RIAcCa
Kb JPYTOMY IIA TOr0, 4TOOLL obofiTu TH wam apyrig TPyLHOCTH BBRIMUCTEHII,
ROTOPBIA MOTYTH BeTpbuaThed IpH COCTABICHIM HHTETPAIOBD u3cIbIyeMbIXb
ypasHemifi. Pascyarpupaevas safaua HaXOIHTCA ®H TBCHOH CBA3N Cb Taw®
HABHBAGMEIND yeoseputencmsosaniems C. Ju cnocoba STrodu-Maitepa HHTErpH-
POBAHiA YACTHHIXG YPABHEHIH ), ¢b TOJ TOAbEO PAsHMUIE, uTO C. Ju mpuiaa-
T4€Th CBOI TEOPid KDL CBOHME #pou36001uiMs YPABHCHIAMD, TOTIA RaKb
cO00PAREHI, H3IOKEHALI Ha HOCABIHAXD CTPAHHIAXD, TMBIOTE TIABHOIO
whapio wHTErpEpOBaHie Iu(pepentiaibHEXT ypasHeHil. Rarh MHL paHbuie
yraznBain 2), pbmenie Maiiepa nocabunaro Bompoca ObLIO OTIIGOTHEIN D
uTQ e RKAcAeTCA MOEro IpPEeLIoReHHATO pPAHbIIe phmesis 3), To 0HO Tpe-
oyers oxmofi Bajparypofi Goibme, ubwbh TOIBKO YTO HBIOAEHHOE phuze-
Hie, KOTOPOe OCHOBHIBAETCH HCKIOUUTEIBHO HA alre0pamueckuxp Ipe-
00Pa30BAHIAXD ).

10. Bocimoap3yeMca IOJYUEHHBIME —pesydbraraMu, HUTOOB IOKA3ATh,
kakig BumomsmbHenia, OzaroTaps MME, MOIYTh OBTH BHECEHH Bb 13BBCTHBLI
crocodn SIro6u-Mafiepa HHTErpEpoBaMis THQPEPeHIiaIbHHXE YPABHeHId b
YACTHRIME TTPOH3BOJHBINT [ePBATO MOPAIEA 0AHOM HewsBbCTRONL (YHRIIL.

Hyers mwbews saycnymyno cucreMy # cIbIyOIUMXD ypaBHeHIH

o (xl, Ty e s By Prs Pgoo p,)=0, ] (68)
J

Gl By

KOTOPBLA, IPEIIOT0OHAND, PaspBumiMpl 0OTHOCHTCIRHO #1 KAKHXD anbo vacr-
HEIX' IPOMBBOIHLIXG. I HHTETPHDOBARIA JAaHHKXD ypaBHeHId, HaMb A0-
CTATOWHO OJHAKO PAspBIIUTh HXD OTHOCHTEIHO M0 KAKHXD THO0 W3H epe-
MBHEEXE ¢b pasimuEEMI sHaukadi. IIyers, HaupuMbph. TanHb ypaBHEHI
pasphmanTes OTHOCHTEILHO NepeMbHABXT

1) 8. Lie, Mathematische Awnnalen, Bd. VIII, 8. 215

2) Cw. wom coummenis: Ofs unme2puposeiill ypasuenii... erp. 73 1

Considérations sur les travaux de M. M. S. Lie et A. Mayer (Comptes rendus,
26 juin 1899).

3) Ca: Ofs wunmewpuposaniu  ypagrenii... crp. 103 1

Considérations sur les travaux de M. M. S. Lie et A. Mayer (Comptes rendus,
3 juillet 15899).

4) Tlocxhyuie pesyaprarsi Gram oNyOIMKOBAHML MHOD Bh ABYXh CTATBAXD: Sur les
relations entre les intégrales complétes de S. Lie et de Lagrange (Comptes rendus, 10
aoit 1903) n Sur le rapport des travaws de S. Lie a ceux de Liowville (Comptes rendus,
17 aoitt 1903).
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Msr moayuaens TakuMB 00pazoNb cabiyomyo CHCTeMY YypaBHEHill 63 ith-
BOJIOUL

p;=H. (2, z,,...

% 2 3 ; ™ Y
'l]." 'lm%—l’ Im-—}—‘_" A 'Jn' Pkgi_;t' v 'pn)’

(69)

T =L, .. .2, Lopg1s Tpppigss - o ys Prygoe o iPuls

A oupeabieHia HCROMAr0 NOTHATO HMHTEIPAIa TAHHLXT YpaBHEHI
HAUYHEMD € PasblCKaHiA ypapHeHis

2

m—1 ('Tl 2

opneno®s B in s Ty g -~ s pi£+1,,..p7,)= bz (70)

K0TOpoe JONKHO HAXOZMTHCA Bh HHBOXOIIM b cuHereMofi (69). mpu uens b,
IPCACTABIACTD NPOMSBOABHYI) [OCTOAHHYI0 Beauunmy. JId 5TOT0 10MKHDI

YIOBIECTBOPATHCT YGIIOBiH
(p'i_—Hi, m+1)*0 (xk-}- L Fm—l——]

e Uk 5 SR F=15 Bino ok,

)=0,.

HMosromy (ymkmia I i) AOLKRHQ CIVEHTH HHTErpaloMsb crbiyomed srodi-
eBCKOIl CHCTEMEL AMHENHNXD YPaBHEHI b TACTHBIMI IIPOHSBOHEIMI GyEEIIR
/ BeaHYHHB L Lgseonn nlliin o m41s s &ys Priyse-- P,y PA3CMATPHBACMEIXD
RaKb HEe3aBHCHUMLLA nepeMiHHbm.

Of 7—1h ( f)H df C)Hl f)f ;
d‘ri ——T:1 02);,1-1—7 7 ‘m»: - d;l’m +r ()1) ,:) = O i
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Takuvs 00pasows ypasHemie (70) IpeicTaBisters HHTErPall KAHOHHYECKOH
CHCTEMBL YPaBHEHINl BDL IOJIHBIXT Tupdepeniiaiaxs
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dxm "{‘ 7 = 2 5 : (Z‘rl’ o : (lpk +] 2
gasl dj)m-'»i' j=1 dl)m—l—l
% (}H m— I ()L ’
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CabroBarelbro, HCKOMBI murerpars (70) oupexbrgerca mpu MOMOIIE OMe-
panin uETerpupoBamis nopsira 2 (m-—n). IpurcoeImHaa ypaBHeHie (70) Kb
HexonHoll cmeremb ypaBHeHi, HOIYYALMD HOBYID 3aMEHYTYIO CHCTEMY m—1
YPaBHEHIA, ©b KOTOPOfi mocTymaeMb AHAIOTHYHO TOMY, Kaiwh HOCTYHall Ch
epBoHauaibHofi cucremoif. IIpojommas ykasawubis ABHCTBIA, MBI IPHXO-
TEMDB, Kakb BB crocodb fIrodm-Maifiepa u mpu HOMONIM paBHATo b HEMD
qeIa SKBUBAICHTHBIXG ONepallifi METErpupoBaHig, KL cucremb 7 ypaBHeHil
B WHBOIOIIN crbryomaro 00UIAre BHIA

¥
P=H (2, €y s Bpygo s Py by b e
gk 2 S
: '
“q_|.j:Lj("~“1f Byn» < s By Prniymt + B B g MO

b by, b,,...b, , 0003HAYAIOTD B—N PABIMUHBIXD IPOMBBOILHEIXD TO-
CTOSHHBIXh BEIHUUHD.

Sarbwn, IpH TMOMOILM O1HON KBAIPATYPHI, ILOIYIAETCA ypasHeHie,
Bhpakaomee BL o0mems cayual mepemwbuuyno z (yHEiedl 0CTaIbHHIXD Be-
ARGHED &, Tgy - oo Lyy Prsev o Pps b, by,...b,_, U ele ofHOH HOBOM TIpo-
A3BOABHOI mocTosmEHo b. MBI IPHXOAHMD TAKHMD 00pasoMT’ Kb IOXHOMY
HHTErPAILHOMY COOpapilo JAHHOH  CHCTeMb ypaBHeHill (68), M3 KOTOPATo
IOIyUAeTCS HXb MOXHBI HATErpars Jarpan#a, IpH MOMOIIH AITedpanIeCRUXD
HCEI0YeHif, KaKDb TOABKO UTO MOKA3aHO HA IPEIBIIYIHXD CTPAHHIIAXD.

Boasbyens, Haunpuybpb, ypaBHeHie €h UACTHHIMI IIPOM3BOTHBIMU JIEP-

BAr0 IOPANKA

J_(.932])2--—aﬂspa).173;)‘7)2 ‘ (@2, — )05

j == — 0 7!
p] I ]/,1[)4 | ‘171 ( (7})

Crbayiomgis 1Ba ypaBHEHIA

w0 u
114:b1’ xl(1—>“\£_):bg

Py

06pasyoTh, COBMBCTHO ¢ JIAHHBIMD ypaBHEHIeMD (71), cucTeMy TpexX'h ypaB-
HeHiff B MHBOXONIM, TMPH YeMb b, 1 b, 0003HAUAWTH 1B TpoH3BOJIBHBIXD
OCTOSHENYD BOIMUMHEL DTN YPABHEHIA MPHBOIATCA KhH cablryomeMy BHAY

b, bI x4+b2x2
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CoorBbrerBynmas AroGieBckasd cucTeMa IHHEHHEIXT ypaBHEHIl ¢L YaCTHRIME
HMPOUBBOAHBIME (YHRIIK

f(‘z‘l: ‘1'0, J‘_!~ P3~. 1)47)

CTaHOBUTCA

of Y bz, bz, of P, of

ox, " o (x,—b)ox, =z —b,dp,

af = df
B o )
oz, b oz,
af
L B}); -

ITosromy sagaua IPHBOTUTCA Kh HHTETPHPOBAHiD crbAyoIel KaHOHE-
UCCKOH CHCTEMBI YPABHEHIH BL MOIHBIXE AH(QepeHIiaraxs

dx—“b]xj‘—%qbzxzdx ——ﬁdw
S ST G
P
dp4:——‘mdxl.

1 2

Raxgoe H3L HANHCAHHBIXH YDABHEHIN HHTETPAPYETCA IPH  IOMOIIH
KBAAPATYPSL. Kcam Bo3pMeMD MHTEIpPaIb MepBaro Hsh MOCABIHUXE YpaBHeHid

blxi——:zr] z,

bI (-‘Tl_bz) ‘4 3-’.

rib b,—mHoBag NMPOHSBOIbHAS MOCTOAHHAS BEIMUHHA, TO, COBEDITHBL 6IIe
OJHY EBaJpaTypy, moiyuaemsb IoaHsli umarerpart C. Ju BTOporo riacca
JaHHATO YpaBHEHiA (71), upejcraBleHHL CIBIyOIIIMH TpeMa ypaBHEHIAME
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TiB b,—HOBAA MPOU3BOABHAL MOCTOAHHAS BeJWUMHA. Ipurarag B1 Hacrog-
WENL  CIyuah  Teopil, WBIOKEHHY B HPeELIIEND  707-0Mb, noay-
uaeMh NOIHBL HHTerparh Jarpamika Janmaro ypaBHemig (71) Bb cabayro-

ueMs Bugb
il : a x. &
1 3 Jaa e '
z_—az(x_—xl)—b Z, (x4+ 7 )»;—b,

L 1

ik a,, a,, b, 1 b 0603HAUAIOTT UETHIpE PABIMYHBIXD IPOUSBOIBHEIXD I10-
CTOSHHBIXL BEIHUMHEL



PILA B R LIY

3apaua C. Jin.

1. Paspburenunit C. Jn Boupocn, mspbermnii Bb TeOpin 1u(depen-
LJQIbHBIX'D YpaBHenifi ¢'hb YaCTHHIME NpOHSBOIHEIME [OLT HasBaHiews sadauu
C. Ju, s#BigeTca OIEHMDL H3H IHHEHXD BEIaZoss C. Ju Bb HAyYHYIO
0032¢Th MHTETPHPOBAMIA  TH((EperIiaIbHNXT ypaBHewniit. Daarozapa emy
00HAPYRHBACTCA NPAKTHUECKOE ZHAUCHe, ROTOPO€ IPEICTABIACTT Kask bl
UHTErpars 1upQepeHiialbHIXT YpaBHEHifi XapaRTepHCIHRD, 1Ig HHTeIpu-
POBAHIA COOTBETCTBYOINUYD AnG(EPeRIiaIbHHXD YPABHOHIl ¢T YacTHEMI
npomsBopEEE. Raks msebermo, xo C. Ju, mocabimif BOILPOCH OCTABALCS
OTEPBITBIME, 1 BCALIN eTHHHYBBHT MHTEIpast Au(epenuiaibHbxb YpaBHe-
Hill XapakTepucTHRD, KOTOPHIl He HAXOIUTCI BL HHBOJIOLIH Cbh UX'B 0CTAIL-
HDDMH HHTErpA.TaMH, HE MOTH OBITh HCHO0IB30BaHD IPH HHTETPUPOBAHIM pas-
CMATPHBACMbIXD YpaBHEHIN BB THXT cayuasxs, Korja oG HHTETpals
An((epeHTiaIbREIXD ypaBHEHil XapakTepPHCTHED 0CTABAICH HEH3BBCTHLIMD.
Epowb Ttoro pascymarpmBaewas Teopis 1aeTs HoBEeE CIydan WHTerpHpOBAHid
TpM TOMOIIH KBaIpaTyph YPaBHEHIE KAHOHHYECKHXT I Ch YACTHBIMH TPOM3BOJI-
HBIMH (CM. MOI0 cTaThio: Sur le probléme de S. Lie, Comptes rendus, 24 aoit 1903).
Taguws odpasons phmenie sagaun C. Ju SABIAETCA CYIIECTBEHHBINT 10I0JHE-
HIeND W JaJbHBANIAMT passaTieMD KIaccHueckoii TeOpin IuPpeperiaIbHHXD
YPaBHEHIH CH YACTHRIMH HpPOH3BOTHKIMA.

C. Jn IBaRIBL BO3BpAmAACS BT CBOHXD u3caIbloBAHIiLXT KL phuremnimo
PascMaTpuBaeMOil sajaum '), IPH 4eMD BO BTOPOND HAI0EKEHIM 3HAUHTEILHO
JCOBEPIIEHCTBOBAND CBOI Teopiw. Pbmenie C. .Tu, Bocmponsseienmoe Bo
BCBXTD €TI0 CYNIECTBEHHBIXT UCPTAXD Bb COUHHEHIANT I'ypca u 9. Bebepa 2),
OGHOBAHO Ha CTOXb CIORHGLIXD HavalaXd, YTO NONYIZPUAANis caMofi Teopim
1 npuMbHeHie ed 114 UpaRTHUecknxs Irhaei COBCPIIAMICH J0 CHXD HOPD
Bb CaMbIX'hb OTPAHHIEHHRIXD pasmbpaxs 3).

1) Mathematische Annalen Bd. VIII, S. 248 Bd. XI. S. 464.

%) Gaursat. E.—Legons sur l'intégration... p. 304.

E. v. Weber.—Vorlesungen iiber das Pfaffs che Problem und die Theorie der
partiellen Differentialgleichungen erster Ordnung, S. 544,

%) Expa-1m He e MHCTBEHHOE NPHIOKEH|e pascyarpuBaeMoil reopin exbiano A. Maiie-
poms Bb ero memyaph: Ueber die allgemeinen Integrale der dynamischen Differential-
gleichungen und thre Verwerthung durch die Methoden von Lie (Mathematische An-
nalen, Bd. XVII, S. 332). y

18
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OcHOBRIBagCh Ha INPUBEJIEHHBIXT COOOPAKEHIAXD OTHOCHTEJILHO 3HA-
UBHIA pascMaTPHBAEMOfl TEOpim, MBI HBIOKHUMDL ee HHme Cb TOURH 3ph-
mie paseuTia frodu-TamuapronoBekaro ciocofa WHTETpHPOBaHiL Judepen-
MAIbHEIXD YpaBHeHili ¢n wacTHpyMa npomssoxueive. Bb VII raash moero
TUTHPOBAHHALO Yike BBIIE counneHis: O0s wwmepuposaniv yYpasHentii s
UACMHBIMUL NPOUIGOONbMu, TIpHBEIeHo pbmenic sapuMaomed Hach 3alaul
Bb Thxh mpexbraxs, BB KoTopeixs pascmarpusaers ee C. Jm e VIII Tomb
‘Mathematische Annalen. Jaxswbiimee passurie yrasamgaro phurenis omy-
GIMEOBAHO MHOW, Bh EPATKHXTD uepraxh, Bh crareh: Sur le probleme de
S. Lie (Comptes rendus, 24 ao(t 1903) m OyIeTH H3IOKEHO II0IPOOHO HA
HOCIBAVIOMIXE CTPAHHIAXE. :

HeoOxoxumo, makoHews, ormbrurs, uro mocrasrenmad C. Ju 3ajaua
yake panbine Haybuarace fIko6u BB €ro Tpylaxb W pascMarpuBaiach HAMD
IpH HBROTOPHIXD YACTHBIXB NMPEINOTOKEHIAXT U YCIOBIAXD, KOTOPLIL COOT-
BBTCTBOBANH COBpEMEHHOMY TOf 3m0Xb pasBuTIO Teopin HHTEIPHPOBAHIA
anddepeHnia bHBXT YpaBHEHIl ¢b YACTHHIME NPOUSBOIHLIMM 00IIAaro BHI
A BDL YACTHOCTH JUHCHHBIXD YpaBHEHI.

Bw cavows 1bab, SIkooum BBOAMIL BB ¢BOM M3cabroBamig pascMoTph-
HiE (Dynryionaivisles pynne wnmeypa.aoss ;[Hq)({)epeﬂuiaﬂbﬁbm% ypaBHEeHI
XapaKTepPUCTHRD, COOTBBTCTBYOIMIXE TAHHBIMD YaCTHAH M YpaBHEeHiAMD. Ho 0B'b
HE [0Ib30BAACA UPH STOMBb TEPMUHOMDB (HUYHKUIOHAILHAA WPYINA UHMEYPATOED,
BBEIEHHKIMT Toxbko C. Ju, o He H3BIeKT 3L PascMOTpbHIA HHTErparoBb
Bb 00meMb crydah Bebx®s ThXb IperMymiecTBh Jad HHTETPHPOBAHIA JaH-
HLIXb ypasHeniii, koropsia orkpstrs C. Ju1). Thwn me membe cabayers
yEasaTb Ha OJIUHD YacTHLI crydali OTHOCHUTCIBHO XH(QEpeniatbHbXD
VpaBHEHI IBWACHIA CHCTEMDb TOUYEKDb, LOHYCRAOIUXD TPH UHIMELPaLd NI0-
waodeit, woria SIkobm mpumerh Kb THMH e pesyIbTaTaM'b, KOTOPLIE BBHITE-
EaoTDh U35 pascmarpuBaeMoii oomeit Teopim C. Ju 2). Hakonews, Arodn
oTMBTHIL HBCKOIBKO YACTHBIXH CIYUYaEBB BH CBoell o0wmeil Teopinm, KOTOpHIE
MOKA3BIBAITEL 6T0 CTPeMICHIT KL TOMY, YTOOB MCTOIB30BATh H3BECTHLIE
HHTerpadsl Tu(@epennialbbIXs ypaBHeHill XapakTepUCTHRD, JIA YMEHbIIe-
Hig TpyIHOCTell WHTErpupoBamig COOTBBTCTBYOIINXE HUML JUPepeHIialn-
HEIXG YpasHEHIl ¢b YaCTHBIMM IPOU3BOLHLIMH 3).

1y Jacobi.—Nova methodus aequationes differentiales partiales prime ordinis
gnter wwmerwm variabilion  quemcungue propositas tntegrandy. (Gesammelte Werke,
Bd, ¥, 5. 151 ).

%) Jacobi.—Nova methodus... S. 153—163.

8) Jacobi.—Vorlesungen iiber Dynamal. Zweite Ausgabe, 1884, S. 263.

Imschenetzky. V. G.—Sur lintégration des équations aux dérivées partielles du
premier ordre. 1869. p.p. 68—G69.
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2. Ilycre uwbewt cueremy m IuddepeHialbHbIXs YpaBHeHi ¢b yacr-
HBIMH [IPOU3BOJHLIMH BB UHG0AI0UIU

T o Ly s ore B0 P Doy P, )l

=1, 2 a0
HPB,I[HOEIO}I{HM'B, 9TOo HDCJI'E,E[HL‘I ypa,BHeHiH I)a-Sp'hIHHJIbI OTHOCHTEJbHO
HBPBM'EHHHXTJ BEJIHYHHB })1 P s pm 5 Talb 4T0 HM'EET'I) .\I'ECTO C.‘I'}S;IYIOHIBB
HepaBeHCTBO

D(FI,FQ,...F

& 1 70' 2\
pl,pz,...pm)4 &)

CocraBigens CUCTeMY JUHEHHBIXD YpaBHEHilt BB wunsomwouiu, cOOTBBT-
CTBYIOLIYK TaHHBIME YpaBHEHiAMD (1)

(B, =0, it 1pd;. . 0 (3)

IIpegnoroknys, HakOHeNS, 4To M3BBCTHRL m 47 (r<2n—2m) cab-
IYOIUXTS PasiMuYHRIXD HHTETpaloBb NocIbIHMXD ypaBHeHIii

Tooibis A B @

EOTOpBIe 00DPAs3yOTh bynruionatviyio wpynny, T. e. ckoorn Ilyaccoma, co-
CTABJICHHBIA 3D Ka®I0fi mapbl HHTErpaJoBb (4), He MPeJcTaBIAINTS: HOBHIXD
HHTCTPAIOBD CHCTeMBI (3), OTAMYHBIXD OTH HHTErPaioBb (4)-HIXB.

Rarbs uspberHO, aTuBeiiEbg ypaBHEHiA

U, (N=(f, N=0, ) )
| (5)
B, St
00pasyoTh 3aMEHYTYI0 cicTeMy coBMberHo ¢b ypaBHeHigMm (3)'). Hama
33498 COCTOHTH BDL TOMB, UTOOHl COCTABHTh H3T NOCIBIHUXT YpaBHeHiit
(5) TaRyl B3AMKHYTYD CHCTeMY IHHeflHFIXH YypaBHeHIfl, kotopad nmbia OB
HHTeTpa’aMu (QYHRIIH (4). VpaBHeHig HCKOMOI CHCTEMBI JOMKHEL HMBTH
crbayomifi BugD

»

V= 5 B AT F s T =

k=1

ras I, mpeicTaBIAnTD HEH3BBCTHRA (YHEIIM.

1) Goursat, H.—Lecons sur l'intégration... p. 308.
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Camo cobow pasymwbercs, uwro ymenin F,, F,,...F, YJIOKISCTBIAIOTE
Bch ypaBHeHiA mpeisaymaro Buia. UToGH  yAOBISTBOPHTH IOCTABICHHOMY
YCIOBII0 OTHOCHTENBHO OCTAIbHBIXB (YHENIl (4), HeoOX0AuMO OMpeabiInTh
sHavenia Bebx® [I, Takn, wToOH mwbBanm mbero paseHcrsa
i
. == l
kgl My . J (6)
o DR

1

T1b BBegeHH! cabayomig o6o3HaueHis
e

Tar® Karb ypaBHeHiA (6) IHHEHHL M OJHOPOJAHBL OTHOCHTEIBHO Heu3BBer-
HBIX'D Beawuuns I7, 10, uroOsl mocabimia umbin sEaueHia, OTIMUHBIA 01D
Hyleif, He00X0AUMO T0TEKeHD 00palmaThea B HYAb cabiyomiii omperbinrennb

\
all GC21 T a'rl
a12 C(.22 ShaTe Oﬂ"‘z
al‘r a??‘ B ara‘

Ilpelmoro&uMs, YT0 YHUUTOKAETCA He TOABRO Mocabamifi omperbinrern
§, HO Tak#ke H BCh ero MHHOPHI, OTH IEPBATO A0 ¢— 1-ar0 MOPSALEL BRI0O-
YHTEJIbHO, Tak'h YTO HEPBLUI MHHOPD, He OOpallaolliiics BB HYIb, HpPej-
CTaBIACTD OUPeIBINTElb r—g¢-ar0 HOpAika. Bb BHIY TOr0, UT0 MOPSLOKT,
Bb KOTOPOMB MBI pasMblIaeMT HHTETpadsl (4), BIOIAS NMpOM3BOIEHD H 3aBHU-
CHTH OTH HAIIeT0 YCMOTPBHIA, TO MBI MOKEeMb, He Hapymasg OOUIHOCTH pas-
cymJeHili, o6osHauuTh HSBBCTHEIE UHTerpaasl (4) Takb, YT00b HEPBHIH
HeYHHUTOXKAOIIicA MUHOPE ompepbanterda (7) mpeicTaBiIsics cabIyonmMs
onperbinTerens

¢ :

@y, %n e C"r—‘q,l |

%12 g Cg2 |

D=| | '
a!,?'-‘qaz,r—'q" av'-—-q,a-_qlz

Tards wawd mocabamiit ompexbinrenr rocoi CUMMETPUYUGCKIH 1, M0
YCA0Bi0, HEPABEHD HYIXIO, TO, CTAN0-OBITH, HOPAJTOKD €T0 ABIACTCA UETHHIMD
9HCIOMD, KaKDh 9T0 Xopoumro M3BBeTHO m3H Teopin ompenbaurteneii. Haspipas
ero, Hanpuvbps, uepessb 20, MBL MOIyIaeMDb TAkOMDL 00PasoM®E, UTO




~= X%0 —
r— g=2¢5 (8)

B e pasnocims T——q ABAACINCA UEMHBIMD YUCTOMD.
Bosspaiascs &% ypaBHCHIAMG (6), MBL LOAVUAEMD H3D HIXT

19,63} D, oGosmavaers smauenie, KoTOpoe IpHEAMAeTs onpepbinteas D, npn
3aMBHB ero sreMentoBh k-aro croadma coorThrersenmo BEIHYHHAMH

Bty 17 Boppg, 000 B g, 0

Brarozapsa soruncienEsiwe suaueHians 11, Boipaskenie V (7) cramoBures

VO= X By, , VoA,
il

g

rirb BBeIenw cIbayouigs o6osravenisa

A iy & ;
V,(f):[jgp_l,j(f)—— 2 %Ui(f)
B=1
gl 2 g

Beabpersie mpoussorsmocTE Bebxh  Bemrmummt 1I,, , .. cooTBBTCTBYOIIIX
PASINTHLING SHAUEHIAND f, OTh 1 [0 q, CTAHOBHTCS OUEBHIHHIMG, 9TO BCh
BoipameHia V. (f) obraganTs CBOMCTBAMH, aHAJOTHIHLIMH BBIDAKEHIAMD
V(f), 7. e. yEuuTomawTea 114 BCBXD sHAUCHIMA (4) dymenin £. MMostomy Mur

UOAYUAEMb CHCTEMY ¢ YpaBHeHiii
VA=, Y an ©)

HHTETPaIaMH KOTODOH cIy#KaTh (yRRMiH (4).

Camo coGoo pasymberca, uro YpaBueEiZ (3) m (9) oGpasynrn sam-
kitymyo CHCTEMY, Takh Eakb CYMECTBYOTL oomiie Behws ump HHTETpaJbI
(4). Kpoxk toro mss camaro CTPOeHisl PascMaTPHBAEMBIX'D YPABHEHIH BHJHO,
9T0 BCH OHH DAsiHuHBl MEKIY coGofi. Mur I0IYIAeMB TaRHMDB 00pasoMs,
IIPH IIOMOUIA AJTe0panvecKux’s BHUHCICHIf, SAMEHYTYI0 CHCTEMY m—-q pas-
THYHBIXD YPaBHEHIH (3) u (9), 118 KoTopoii m3BBCTHELL M- PASTHYHHXD
HHTETPAI0BT (4).

Ouesngro, uro 3ajaua HHTEIPHPOBAHIA MCXOAHOM CHCTEMbI YpaBHEHiit
(1) yopomaercs, Bb cMplcab moHmEeHig IMOPATEa MHTETPHPOBAHIl, ecau

T s A e
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onperbIaTh WOBBE HHTETPAIBI CHCTEMB (3), OTIHUHDBIE OTD (4)-BIXB, RaAKb
WHTETPAIE 3aMEHYTONl CHCTeMBI, 00pa30BAHHON COBOKYIHOCTHIO ypaBHEeHIi
(3) ® (9).

Tags Eakh usBbCTHE M- HHTCTPAIoBD IocrbjiHed CHCTEMb, TO e
HOBBIL HHTErpaxs ompeibigeTca DpH MOMONH OHePaIid MHTEIPUPOBAHid, MO~
PAIOED KOTOPOMl BhIpaaercd THCIOMD

2n—2m—qg —r.
Hocabimee, Bh CHIy 3aBHCUMOCTH (8), ABIAETCA UETHBLIMD M PABHO HHCIY
2n — 2m — 2q — 290 .

HazoBensb 1epessd f, ik I0AVUCHHBLT TARUMND 00pasoNh HHTEIPAID pas-
CMATPUBAEMOIl CHCTEMBI. Hocxbamift wHTErparb, BbH CAMOMB HEOAArOmpiAT-
HOME cayuab, oopasyers, coBMBCTHO ¢b (41)-HIMH, (YHEOIOHAJIGHYI TPYMIY,
KoTOpas 0ueBHAHO umberh mo Membmeli whph oxmoil cyupecmeenioll  yn-
wieii 1) GoIbIIe CPABHUTEILHO ¢ UpeAAel TPYIION, Takh Rakb PasHOCTh MEKLY
qmcaoMs BCBXTD (QYHEMIA rpymmsl m—-r -1 H UHCIOMD TNPEHKHAXT CYule-
cmeenolrs (Pynryilt m—-q SBIACTCA HEUETHHIMD 201, 4TO HEBOBMOKHO
Bb CHIY M3I0KEHHBIXD BHULE COOOpaKeHII. Ilpe1noro®EIME, YTO Pa3CMATPH-
BaeMad Tpylna uwbers TOIbKO 0JHOI cywecmeennoil pynrieit 60IbIIE CPAB-
HUTEIBHO ©b Hpexsiiymeit. Bb TakoMd cayuab Mbl cOCTABIACMD eIe OAHO
ypaBHeHie

¥ =m0,

oGpasywoniee, COBMECTHO Cb TMPEABIIYIIMME, 3aAMEHYTYIO CHCTOMY m-+q+1
ypaBHewifi, 112 KoTOpOfl MBBBCTHRL 04EBUAHO m -+ --1 mATerpaaond. Ilo-
5TOMY HOBBLI HHTETPAIb, KOTOPBIE 0003HAYUMDB YEPesh 1. Lo onpebigerca
NP TOMOMIK ONePAlil MHTErPHPOBAHIA MOPAJKA

20— 2m— 2q— 20— 2.

Ipojox#as MTOCTYUATh AHAJIOTHYHBING 00pPasOMD I 1arbe, TPHXOJUMD BB
pesyibrarh, 1pn caMoMDb HEOIArolpiATHOMD cayuah, mocak n—m-—g—o
0cabI0BATEIBEBIXD ONEPALifi WHTerpHpoBaHia cOOTBBTCIBEHHO MOPAAROBD

In—2m—2q— 29, m—2m—2g—20—2,...4, 2,

Kb H-—M—(¢—¢ PA3MAYHBIMD HOBHIMB WHTETpalaMb  CHCTEMEL (3)

1y Cywecmeeravmy (ausgezeichnete, distinguée) (pyHROigME TPYOIEL HABHBAIOTCA
TaKid, KOTOPHIA HAXOLATCH BB WHBOXONIA KaKh MEELY c06ofi, TaKD U ¢ KamKofl mab GyHK-
nift rpynme Bp orybasmocTH (CM. Moe m3cxbxomamie: 065 UHMEPUPOSANTUY  YPOASHENTLL...,
vaaea VIII).




fr—l—l’ fr+2""fn-m+p=

(Bn cuny saBucHMOCTH (8), UWHCIO #— M — ¢— Q-7 paBHAETCS H— Ni—+0).

Tarmws o0pasoMs BB pesylibTard woryvaercd cabiyomas saMERHYTad
CHCTEeMA 7t -— @ THHEeHHBIXDL ypaBHEeHIH

(Fiv f):Q, 1:1_, 2,...77&,
Vj(f):O, Jj=1,2,...q9,94+1,...n—m—p,
TId EOTOpOﬁ usBBeTHA IIoJHaa CHCTeMa ed 71+Q Pa3IHYHLIXT HHTErpa.loB’b
2R T S O (10)

3. CorracHO ¢b UBIOKEHHBIMF, IOCHBIHAS TPyOna HHTErpaioss (10)
unbers n—o cyuecmeennvixs fynryill, Bh wucrh RKOTOPHIXL HAXOIATCT m
HePBHIXD HHTETpalowh (10).

OcraTbHBI #— W —¢ CYNIECTBEHHBIXD (YHEMf, KOTOPHA ML 0003HA-
YUMD 4epest

P @2,...<15q, ¢q+l,...d571_m__P (11)
MOTYTDH OBITH BBIYHCJICHBL, IIPH TOMONIH #——@ HNOCIbI0BATEABHEIXE Olle-
pallili HATErpUpoBaHis MOPAIKOBD

U= =0 —0— a0 g S 2y 1:

3ubes cabayers sambrurs, uTO 3ajaua HHTETPUPOBAHiA IAHHKIXD Ypas-
HEHIl (1) oveBMIHO HpuBeIach Obl Kb OLHOH TOIBKO EBaaparyph, ecan Obt
9TH mocabyuia (ymrnin Osam m3pberHEL KBagparypa sta cOCTOHTH BL pa-
BRICKAHIN MOCKBIHATO HHTEIrpala CUCTEME JIHHEHHBIXD YpaBHeHii

LE, Fl=0; =i, 25 "w,

123
[@J.,. fl=0, =15 25¢ss:8F 15 . H—m—g; (

rib Qyrenig £ pascwarpuBaercd KaRkb BABHCATAA OTh BCBXD IpeKHHXD
nepeMbHHBIXT +, p U 0TH HOBOMl mepembmHofi 2.

Murerpatayn mocabimedi cucreMsl cry®ars oueBuino Beb gynrmin (10).

IIpupaBHEABD # HEPBHA 3B HHXH HYJH, & BCB OCTAJbHBIA MPOH3BOILHEING
IIOCTOSAHHBIND, 0JyYaeMDb ypaBHEHId

Fi('r]: '7"2: L -xnv _271-, PZ-, .. 'pn)zo‘/

=1, 2 ...m,

; 13
h@, @y 2y Py, By .p,) =10, o

k=1, 2,...r,r+4+1,...0—m+9p,
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Tk Beb b, 0003HAYAOTH HPOMBBOABHBIA NOCTOSHHES Bemumunl. [Tocabrmss
CHCTeMa UPelICTABIACT, H - @ UHTeTPAILHEIXE YPABHEHIN CHCTEMH ypaBHE-
Hift BD IOTHBIXD JUepenniaiaxb, COOTBBTCTRYOIHXE JHHEAHKIMTE YypaB-
HeriaMb (12). Hocabamiii es wHTerpads MOIyYaeTcd WHTETPHPOBAHIEMD TOY-
Haro Jupepenuiara, Bh KOTOPHI o0pamiaerca ypaBHEHie

n
de= ¥ p dz,, (14)
S
Ha OCHOBAHIM WHTETPAJILHHIXD ypasHemifi (13) (ep. erp. 148). Tarums 00-
pasoMt mocabiHiii MCROMBIT MHTErpaxh cucTeMH (12) mpeicTraBigerca Bb
crbryomens Buxh

B Pl (15)

Onnako paa pbnremia pascwmarpuBaeMoil 3ajaull WHTETPUPOBAHIA JaH-
HBIXL ypaBHeHilt (1), wBrh HaZoOHOCTH BHMHCIATh PyHEmIX (11), HO ZOCTA-
TOUHO 3aMBTHTH, uTO BCH ypaBHEHIT VJ.(f):O PABHOSHAUYHBL CIBAYIOITHMD
IMHEHHEIML YPABHEHIAND 1)

(Gﬁj, =0, j=1,2,...9, g+1,...0—m—o. (16)

Jdro 3ambuaHie ABigeTcd CYNECTBEHHBIMS BDL TOMB OTHONIEHIH, 4T0 |
MBl HMbeMB Teneph TeopeTHUeckoe OCHOBaHie VTBEDEIATh, UTO ypasHerie
(14), 6v cuay cucmemv, ypasueniii (13), obpawaemen 65 mounsic Oudghihe-
PeRYiaTs, wHmepuposaniems komoparo onpeoaaemen pynwuia (15).
4. JokasauHBIXD IPELIOKEeHIfi K0cTaTOuHO, UTOGH MOKA3ATH, UTO HHTE-
TPHDOBAHie ypaBHeHill (1), Ha OCHOBAHIM [OIYYCHHBIXD TAHHEIXDL, COBEp-
nraeTcd [Opu  MOMOMIM ouepalnifi auddepeHnupoBania H alreépanuecEIXD
HCRIIOYEHilL.
Bp camoms gabab, coorpbrerBynoniad TaHHHMDL YpaBHeHiAMB (1) HOp-
MaJIbHad CHCTEMa JMHeHHBIXD ypaBHeHI

(I, f1=0,

vl 2

(17)

et

uMbers -0+ 1 pasInuEsXbs mHTerpa’toBs (10) m (15). Jerro morasats,
UT0 OCTAIbLHBIE N——@ HATEIPAIOBH 5Toff cucreMpl (17) omperbagmorcs
upu moMomu XudepeHnupoBaHid, ¥ TOTIA 0UYEBHJHO, YTO 3aJaya HHTETPH-
POBAHIA JTAHHBIXDH ypasHewHifi (1) paspblraercda Ha OCHOBAHIH Teopin Xapak-
TePUCTHRD. J

1 Oy O6s unmepuposani ypasnennt..., riasa VII.



e

YToO6BI cOCTABUTH 3TH IoCTbIHiE HelocTaImie HHTETpaJdnbl, IPHPABHI-
BaeMb HHTerpaxb (15) mpomsBoasHOl mocrogumoil Beamuneb b. He mapymras
OOMHOCTH pa3cyxIeHifl, MOEKeMD NpPeIIN0JI0EHTh, UYTO UOIYUCHHOE TAKHMD

00pasoMs ypaBHeHie H ypasHeHig (13)-mig paspbmamorcd OTHOCHTEIBHO Tie-
PEMBHHEIXE

w

s Ty _giqr Ty pion Ty Prs Doy e P,

H BHpPamanTh cIrbiyouuys o0pa3ows HXD 3HAUEHIS BL (PYHRIIAND 0CTAIb-
HBIXD IIepeMBHHBIXD H BCBXB #—m—-0 -+ 1 LPOM3BOIBHBIXD HOCTOSHHBIXD

=i, Byye o Ty oy o bg,...b'n_m_!_P)—f—b,
Ty _pp i =9, bl 20 &, g Bl .. bn—m—i—P)" (18)
p=uw(z, Lyyoos Xy o by, bé,...bn_erP),
=19, s=11, 2 et

Beabgersie Toro, uro pesyapTarh MCRINUEHIZ BeEXD HOCTOAHHEIXD
P B 4 ps HBD n——9¢ mocrbIHEXD YypaBHeHil (18), HpPHBOJUTT
Kb gaBHO cmeremb (1), paspbmamomefics orHocHTeabHO —HepeMBHHBIXD
Py Py ---D,, BB GHIY yeIoBiA (2), To 1omkHo mMbrp wbero cabiyomee
HEPaBEHCTBO

D (wl’ (}72;- i 'qJP’ wm-}—l’ wm—i—?’ 225 wu )

)ZG.
S S TP T A T

Hammmess Bh gsuofi gopyb smauenie ompexbanrteis 1bBoii wacrw mocabi-
HATO HEepPaBeHCTBA

%9, W Wuir | Wue Wupir O
ob, ob, ob, ob, ob, ab,
! 0¢] T ()QCP iq)m-l—l i s ")wn——P awn——P—%-] i ()?/)n
ob, ob, ob, ob, ob, e
d(pl el 0(10{3 7703{}mj—17 A= awn =0 awn——()—}-l e OZj)n
!abn—-m»{-P db'n——m—i—(: dbn~-m+() 0bn-—m+P dbn——m—{r—(} dbn——m—{—[’

Tak® Kakb paBeHcTBO (14) yTO®IECTBIAAETCA, HA OCHOBAHIN ypaBHeHii (18),
T0 JOXEKHEB HEMBTH MBCTO TORIECTBA
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__Jyp ¢ dg,
ws:aiﬁiglﬂswn_("“’ (20)

== PRI =t 1 oy — 10

OTcroIa BHIBOJATCA CIBIYIOINSA TOHISCTBA

Py, 9 é ( g, g, dw»—PM)
) o0 4

o — ¥, ot 5
db TR Wi o bR By O,

k +

mtJ

=1, 2, 0=

n1g Bebxb sHaueniii k, orp 1 o n—m-to. IlojcraBidend mocabmig

Yot o - o =
SE 2 BMGCTO AaeMEHTOBT BCHXB ¢TOIOIOBE OHpe-
k

rhrurens (19), orn ¢-}-1-aro 10 #—m-aro CroAdUa BRIOTATEILHO. Bo
STHXh MOCTBIENXD BHPAKEHIAXD SIEMEHTORD 0TOPACHBAGMD BCH WICHH BHAA

3HAYEHIA IIPOU3BOTHLIXD

d(pg‘ C)QD“_ b4
. 0b

04 oL

-1"“ -+J I

KaKh [PONOPIIOHAJBHEIG 3IeMeHTaws MOCIBIHNXD ¢ CTOIONOBD omperbin-

rexd (19), W HpudaBigeMt B3aMBHDL UXD WISHBI, KOTOPHe MPOIOPUIOHATIHHEL
HIEMEHTAMD IEPBEIXDL @ CTOAGHOBDL PABCMATDHBAEMAr0 OMpe, biIuTemnt y

s Wupi
dbk 0xm+f

Buarogaps umocxbiaEMD  HpeoOpasoBaHiAMDL, IPeIBLIYILT ompeban-
Tel1b IpeicTaBiaercs BE cabiyomems Buib

L - d¢P L) (}61 ) 061 ()wﬂ.—P-H ol dz/)n \
ob, b Or, b db, 0b, “
e g M Bagn P |

5 ob, 0b, 0%, 4 1 dxnﬁp a0, b, |
12
|

dq)l S dQDP dﬂn—m—&—[) WO den—m-HJ 5’%—\04-1 L dwn ‘

()bn~m—i—(1 0bn—m+P d‘xm—}— i d‘xn —P 06%—;)1—1—? dbnum-i—p ‘

b obosEauenia 6, umbors cabayonria 3HaUeHId



= B0~

Og ! g
= 3 9% |
k— dbl, z’%l db]l wn—?-l—t’

pxg BebXD smauemii k, ore 1 m0 n—m-}-o.

Beabacrsie mepapencra Hyino mocabpmaro ompenbinTerd, He T0IKEHD
PaBHATHCA HYJI0 110 MeHbiell MBpH OZMHD H3T €r0 MHHODOBE 12— ni—Q-aTo
IOPALKL, KOTODHII COCTABIGHD H3D 3ICMEHTOBH ¢-—-1, 0--2,...n—m-aro
CTOIOIOBE pascMarpuBaeMaro onpeibaurerd. ITycrs, manpuwbps. crbiyiomiit
onpe1bInTeab-MEHOPD

D( 61’ 62’ "'Bn—m—P)
wm—l—l’ xm—J{-Q"" xn—()

OTIMUEHD 0TH Hyxs. Ortcioga cibiyers, uro ypasHemig

dg &P, ‘
i S P el
()bj v —1 01)) s 1 [ (21)

Jj=1,2,...n—m—p,

PASIHYHBL 1 PAspBIIMMEI OTHOCHTEAbHO BehXD MepeMbEREINE

xm—+-17 ‘j’m-{~2’ s xn~P’

IpH UeMD @y, Gy, ... @, ., ., OPEICTABIANTD N—m—¢ PAsIHYEBIXBL IIPO-
U3BOJBHELX'S IIOCTOAHHHIXD BEINYMH.

Jerso jokasaTh, UTO ypaBHEHiA (21) NPEICTABIANTH HEIOCTAIOMIIA
W—ii— @ HHTCTPAJIbHBIX'h YPABHEHIl CHCTEMBI BB HOIHEXE IH(Pepeniataxs,
coorBBTCTBYIONEH AHHEAHNIMS YpaBHeniaNT (17). Bt camons 1brb, nerroua-
eN'b W3D BhlpameHidt 0. swavemis b, b,,...0_ . .. onperbizevbis ypapHe-

Higum (18). OGO3HAUUME MOIYUEHHHIE DPE3VIBTATH COOTBBICTBEHHO 4epess

ek

m

gy = = » &Y,

m-+2 n—0"° (22)
Taxb Raws BD pesyibrarh NpOH3BEIeHHON MOACTAHOBKIL (pyHEIiA ®  OpH-
HUMalOTh TOAJECTBEHHO 3HAUEHId p_, 10 (ymsmin F ; BHIpakaiorea crb-
AVIOIIHME 00pasoMb

dp & do,
) o i 7_2-_1). — By
m -+ j db. - OZ)I n-—p41

Ipu YeMb BCh b;; 3aMBHEHB HXT VHKA3aHHBIMH BEIIE (YHEIIOHAJIBHBIMU
3HAUCHIAMI,
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[Mosroxy crodkm Ilyaccoma (F,, F, ;) unboTs crbryoniee sHaueHie

YL—D 2
(I‘T o )_. dI or m—H Z m—H Sl
A e = ()p “T 0‘7"% p+a d[ n—fi+44
n—m+f
m—{»
+ Z oot flc)-
TlogcTaBadaa CI0Ja BHEIPAKEHIT
ap., ., e P g
= TR e Sl sy
0z, db; da, 1LJ:1 db, dag, "
il - 8
Opyipa Ve 90
(Fs’ fk)EO
0Ay4aeMs BH pesyrsrarh
naf 2 P D
o 17 ()FG 0 @ y 0 (p,L
( G? T"H)_Zf)—ps( dbjdfﬁs L 0@@21)15—9-}4 +
s=1 a1
(23)
¢
oF, dgoz
i:]dx”_Hi db
Cb Apyrofi cropombt MBI mMBeMD Db CIBIYOIEXD TOKIECTBD
T2 Horso s Ty s Prs Poseo - Ppo AR N Bl
Bl B i
Tuddepenmupys mocabiuia TokiecTBA MO by, bysoo by pg» TOTYIACMD
pANDL HOBLIXD TOKIECTBD
i 0F, 9, <2 0F, dv, _ ‘
& 0z, o.; 0 L.t op, db % ' (24)

o=1,

2 i o G

b o e

yorh—m—0.
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Beabpersie paencrss (20), myabort whbero cabayomis TomrecTsa

% 0 ¢ - . ;
Wy o AP NN % Pupii )
dbj 0, dbj é.} \ db, Ubj. ke ub}.
=152 n—0,

Jag Bebxn smauemift j, o1p 1 10 n—m-—g¢. Tlosromy, mocab HOJCTAHOBKH
sHaueniii BcbxXd 0., usDp ypaBHeHifi (18), Bb 005 CHCTeMBI TpeIBILYIIHXD
PaBEHCTBD, TOKIECTBa (24) cTaHOBATCS

P OF, g Rl e, e [ do,
ch— —4‘2——6 P e e R
0z, _ db, op, | 0w ob, &\ oz ob, Fr-e+

i=1

P13 J i=1
i
i o5, 0¢n—9+f)] & Z W iy =
dx,  0b, bt Wiz, | Obp Tt
Gzl o, i=1, 2,...m—m—Q.

Tlosromy BpIpamenia crodors Ilyaccoma  (23) UpHEEMAIOTH —Ccabrymomii
BHID

p : "5
e, B Z Wi ( s 2t "jp bl e )
o e £ dbs d—pn—(’)—}—i s=1 0PS 0.139 (25)

i=1

G ..M, j=1,...n—m—0.

9. Ilpexae wbMb BecTH jaibliie HAII pascysIeHis HeoOX0IHMO 0CTa-
HOBHTLCA Ha HBKOTOPBIX® 0OIHUXB CBOiCTBAX® Teopinm audepeHmialbHbXD
YPaBHEHIIL.

IIycrs mvbens cIbIyomylo SaMEHYTYH CHCTEMY # PASIHUHRIXTD JH-
HEHHEIX'b YPaBHEHil ¢b YACTHLIME LPOH3BOIHBIMH IIEpPBaro IOpSIka OXHOM
HenspbeTHON (ymEmin [

& 0
S,

' dzr, (26)

= BN TR

YI0BIETBOPAIOIIUXE YCIOBIO

I ) -
XI‘] "'—‘-1'”
‘ 1 T2 r
xx ..x

1 72 m |
‘X l LE Xm |

m mm




—_—

=100

upu 9emb Koapuiientsr X* mpeicraBigiors QyHENiN BehXD mepeMBHHEBIXD
BEIMYUED &, Ty, ... %, .
Ipeamoaomums, o QyHREUIR

fl’ f:‘."' "in—m

OPEJICTABIAITD MOAHYI CHCTEMY 7 — M PA3TUUHBIXE HHTETPAIOBD ypaBHeHiil
(26), Tarkb u9TO UMBOTL MBCTO CIbAyOmig TORISCTBA

%‘Ix’” s =0, ]

= dx

(27)

: J
i R T =, B —ans

Beabgcrsie mpenpaymraro mepasencrsa, mocabamie MHTErpaIsl JTOKHBL YI0-

BAETBOPATH YCIOBIID
L lys ool L)
D(ll : i )zo. (28)

4 . L iy Y
mL Tm20 0 n

Hosromy cabayouig ypasaerisa

(&, Xy )=0.
fo(@,, x,, %) ; } (29)

S==1 2,...11'——”3}
UPeICTABIAITS pbieHie ypaBHeHIT BH TOTHHIXD Judepertiaraxsp, co0T-
BbreTByOIUXs anHefinofi cucrembs (26), u ouperbrsoTs sHAUEHIA Tepe-
MBHHEIX

IT”L'%"l’ 'Tm-{-‘_’? R
KaKh (PYHRIIM OCTAIBHBIXD nepeMBHHNXD #,, ,,...%,. Bb cmry nocabi-

HHXD 3HAQUEHill, ypasHeHis (29) ofpamanTrcd Bb TOXICCTBA H AaHTH MBCTO
HOBBIMB TOMKACCTBAM

"=
)f 0 m-v
ox =
Sy m—|—¢ 'h
=1k B o

Yymoman mocabinis romiecrsa coorsbrerseEHo Ha X! M CRAAJBIBAA IOTY-
YCHHBIE Pe3yabTalhl, IOIYIaeMb HOBEI paIb TOMKIECTRBD

Hl

\ X]l : 3 Z h Z ;‘_m‘f"___()
&= - Uz o ox 0z, ity

=1 e et

=02



=

pua Bebxb sHaveHifi s, orp 1 10 n—m. Ilocrbimia, BH CcHIy pPaBEHCTBE
(27), npHBOAATCA KB C.I'E,I}'H')HLHM'L TOXRICCTBAMD

n—m » m

% (V x Fmr '{»+»’) =
LJ d‘rm—§—r - '

o,
r=—1 h=1 :

S=1, Zsesm—m; =18 i
Orcoja, BeIbIcTBie HepaBeHCTBa (28), MOJAYUAITCS MCROMBIL HAMU TOKIECTBA

- ()xm e

h —vmtr
iy e e (30)

k=1

e e e =1, Z.am—m,

KOTOPLIMD JOMKHO YIOBACTBOPATH Kamkioe pblueHie ypaBHeHii BT IOIHBIXD
zrdepentiaraxns, coorBbrCBYOINXEL JaHHOf cueremb amHefimpIXb ypas-
HeHill (26).

6. Tocab cabrammaro orcTyuienis, BosBpamaeMcs Kb QopMyIams (25).
CoBorymmocts ypaBHeHifi (18) mpeicraBigers phuremie ypasmenifi s mou-
HBIXD Ju(deperuiaraxs, cooTBETCTBYOIHT 3aMEHYTOI cucTeMB IHHEAHLIXTD
ypaBHeHifi (12), ROTOPYI HpeICTaBHME BH cabiviomesms Buxh

S (07 of _OF, of

2 25000, 1 coon—m—[.

Hosrony Tomiectsa (30) BL macrosmews cayuah, Grarorapd 0603HAUE-
HIAMD ypaBHeHii (18), cTraHoBATCA

Jig samuxs nbiefi 10cTATOMHO PABEHCTBD HANMCAHHOI NepBOil  CTPORH.
Bb camons yrbab, ma ocmosamin mocxbimmxn, ckodrm Ilyaccoma (25) 00pa-
MANTCA TOXRICCTBEHHO BB HY.Ib, H MBL IOAYIAEMH HCKOMEIA TOELECTBA
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(FG’ Fm—l—j)EOV

(ol R s j=1,2,...0—m-—-0.

Takuws o6pasoMD (QyHEUM (22) IPEICTABIAITD W—M—¢@ HCKOMLIXD HH-
TErpajdoBh CHCTOMEI JIHHefinpiXh ypaBHenifi (17). Ilosromy ITOXHBLE HHTe-
I'pad’b JAHHON CHCTeMEL ypaBHemiit B5 muBomonim (1) ouperbrgerca coso-
KYIHOCTBIO ypaBueHifi (18) 1 (21), Ipm HOMOMIHA OIEpaliil airedpanuecknxsb
HCRJIOUeH|f, HA OCHOBaHIN meopin xaparxmepucnuks. 11pu 5TOMB HPOH3BOIH-
HEIME TIOCTOSHHBIMH CIV#ATh Beh 20— 2m cIBIyOmMEXD BeIHYHHT

b, b

£)
s 2,.,.bn_m+lo, b, a, S NS (31)

Ecau nocabpmis me yI10BICTBOPAWTH YEA3aHHLIMEL BhH TEODIM XapaRTepu-
CTHED YCAOBIAMD, TO HEOOXOZUMO TPUHATH HAUATHHEI 3HAUCHI CIBIYIOMUXD
mepeMbHHBIXD BEINYIHD

nw—m

Ty gyr Tpagre Tyo & J T iPuiiv Puyrs Pugsi-- Py
i
IPOUBBOILHBIME TOCTOSHHBIME BEIHUHHAME, BMBCTO IIOCTOAHEBIXDG (31).

OTHOCHTEIBLHO WPeIBAYIIHYDL BRUHCIEHIH cabayers saMbruTh, uTO
npu mocabroBaTeIbHOND PA3HICKAHIN HHTErpaloBh YDaBHEHINl (3), MBI mpej-
HOJATradd BCerja CcaMplii HeOraronpidTHRIE ciydail, XKOTga, MPH KAKIOMD
HOBOMG MHTETPHPOBAHiM, UHCIO WHTETPAJIORE: COOTBBTCTBYIONINXE (PYyHE-
NiOHAABHKIXD TPYINTG yBeIMuMBaeTcA TOoAbKO Ha efumuny. Ho ecam Onl
ckoOkri IlyaccoHa, cocraBleHHBII H3TD KaKIaro BHOBL IIONyI€HHATO MHTETPa-
14 ¢b NPEKHAMU, IPHBOLMIM Kb HOBHIMD HHTEIPAIAMD DPa3CMATPHBAGMEIXD
ypaBHeHif, Toria, caMo coGol0 pasymbercd, 4To WMCA0 YRASAHHLIXE Olepa-
Iifl HETETPHPOBAHLT I HOPAIOKDL HXb COOTBBTCTBEHHO YMEHHIIAITCA.

Hakomews, eciy Kakof-1u00 M3 HAfIEHHBIXD HHTETPAIOBD CHCTEMEL
(3) HaxoxuTCsA BT HHBOIOUIM €O BCHMHI OCTAABHBIMHI, TO TPUPABHUBAL €0
IPOM3BOILHON IOCTOAHHON BeauunmHE M HPHCOCTHHAS TOJYIEHHOS TAKHMD
00pasoNs ypaBHeHie Kb HCXOAHKIMD (1), MBI H30braems HeoOXOIUMOCTH CO-
CTABIATD ONHO M3DL BCHOMOTATEIBHHIXD ypasmeniii Bmia V(f)=0 u 1bub
VIPOIIAeMb BEIUHCIEHIA.

Wrakh, MBI IPUXOIUMDB EH cabjiyouieMmy pesyibTaTy:

ILyemn danvt m ypasreniii 6s unsomowin (1); npeonoosicuits, wno wrs oug-
hepenyiaanienta YpPasnenis Taparmepucnivrs uMvoms M -1 Pasiuinvirs uime-
WPaaoes (4), 06pasyiouguTs EyHIIONATLNYIO WYNIY o T CYUECTNEEHILLMU
Gynryianu. Bo makoMs Cayuaiv pasmocniv ¥—q ABAACIRCA HILKOMOPLIMD UeH -
HOlMB WUCIOMD 20, 4 3a0aua wwmewpuposania ypasueniii (1) pasprouaement,




s GBY

686 CAMOMD He(iﬂ’(uo)lpl-ﬂ)?lHO.Mb CAYHAT, WPU NOMOULU n—m—0p—4q HOCAIBOO-
BAIMMENLHDHLLD Oil@p(tlliﬁ- ‘ZleelpZVLPOSClHiﬂ COOMBILICINEBEHHO )lOdeROBE

2(n—m—p—q), 2(n—m—p—g—1),...4, 2,

00HOl KEAOPAMYPLL 16 NP NOMOUL ATETPAUHECKUTS UCRIOUCHTIL.
Hpounrerpupyens, HampuMbps, crbiyomee imddepeniiaibroe Ypas-
geHie ¢b YAaCTHRIMU IIPOM3BOJHBIMA IIePBAro MNOpAIEa
z
a 5} I's
Fi=xzp—e’p,(p,—p,)=0. (32)
Coorsbrersyoiree JuHefiHoe ypasHeHie

(F,, /)=0 (33)

umbers, kpowbh unrerpara F. eme cIBIyOUINXT TPH HHTErpaia

flzp.‘«;’ f;Iul’f“"'41).),""]'2' f5151)4*

VAOBIETRBOPAOIMNXD YCIOBIANE
(e =R UNR=% (. )=/

Buauenie coorsbrersywmaro onpetbamrers S

0 ——f:; 0
f 0 f
AR

papugerca Hyio. Ilepsuil HeyHRITORALITCA MUHOPD 10CIHIHATO ompexb-
IUTeNd IpUHATIEKATD NepBOMY NOPAIRY

0 _—;‘3 ‘
I:S O | i

I

TlosToMy CYIIECTBYETH OAHO JHHefiHOe ypaBHEHie

f,)—%(fl., f1=20, (34)
3

00pasypllee 3aMEHYTYIO CHCTEMY b ypaBHeHieNMD (33). Tocabanaa cucreMa

auHefiHEIXD ypaBHeHifi (33) 1 (34) mmbers crbayomiii HETErparh
19




— 280 —
Eo=apn

HAXOJAMmificd BD HHBOIWIM ¢b H3BBCTHBIMH MHTerpataMu f ., f,, f.
CocraBrgeMD H0ATOMY CIBIyOULYI CHCTEMY ypaBHeHii

F=0, F,=C,
RER R s

ik €, b, b,, b, 0008HAUAKTH YETHIPEC PASINYHBIXD NPOH3BOIBHBIXD I0-
CTOAHHEIXT Beamumusnl, llocabaugda cumereMa ypaBHEHIH 1aeTh

C e 2
B et (Pl i == B B =B
}1—‘131 13_[)_1)1 ]3_ ;7[4_ 32
1 1 3 Y
i (35)
hiGsalie
=7 ﬁ—l—bz——b;sx3 : ]
il 1 3
Bo cuay mocabpmnxt sasucmMocreii, iudepeHiialbHoe ypaBHEHIe
4
de= 3 p,dx,
s—1
JaeTh, IpH HOMOIIM KBAajApaTyphl, HHTEIPAIbD
i e it e o
o= bl G et Bl N (36)
1 1
b b—mHoBasg OPOM3BOIbHAA IOCTOAHHAA BEIUYHHA.
Uraks cOCTaBIAeMD CHCTEMY IBYXH YpaBHEHIH
P e I i (87)

CucreMa ypaBHeHifi BDL TOTHBIXE AH(Qepenrialaxs, CoOTBBICTBYIOMAL IH-
HEHHHMD ypaBHEHIAMD

[Fp f]:()a {F2’ ]0]:0,

mvbers phimenie, OpejcraBienmoe COBOKYIHOCTBIO ypaBHeHid (35), (36) u
cabIyouaro

dop  do,

Y, =0,

oB. Ty BT



== ZUE —

BRIpa&eHHATO BB HPERHHUXD 0003HaueHieMb. Bb macrogmems ciayuab mo-
crblHee YpaBHeHie CTAHOBHTCA

b, l , ()le‘“e]
= e e e B
bl : (bl_bd) ;

Hoaromy COBOKYNHOCTh 8TOTO YpaBHEHIA ¢b (35)-BIMH I ( 36)-BIMD 011~
pexbagers cabiyoulis BEpakenig

%6 Phai s s
b
U6 Boa ) C]e"xé el il
SR o i Ul
@ C,e” %
ijl:f’ pgzﬁe P;;pr P.;:bga
; .

Irb b 0GozmAvAeTs HOBYD LPOMSBOABHYI0 NOCTOSHHYI BEIHUNHY, CBASAH-
HYI0 CaBIVIOMINTD 06pasoMb ¢b TOCTOSHHON b,

TS G N
V5 +b‘(‘b3 i)
3

Broguws, Bwbero 0003HAUEHIA IPOM3BOILHBIXT MOCTOSHHBIXE b b
by, a, 1 b', Beamunmun

9293

0 40 o0 w0

b W G B, DY

IIPEICTABIAOILIA HAYAIbHLIA 3HAUCHIA IepeMBHHBIND
Bys Ly 8—Zy Po—%, Dys Pur Pys

COOTBBTCTBYIOIIIA HAYAIPHBIMDG 3HAUCHIAMD x] W r) He3aBHCHMBIXH Iepe-
MBHHEBIXD r, 0

D

Bb rarowtd cayuab ypasmemis (38) mpeoGpasoBmBanTca BD c1bIyoOIIia

—-').i; _H'l.v)
201 ((’ —e *) z,
) = ST Y - R 0 40
e 1)" _.j," Cl ]!/ 70 T I 'LB ps + x-; P .
3 4 =
0} = ' 0
""-) — ) _'tl'_) "'—'x‘)
C, O P , Cl(e g N
e Wt) e | 5
g = (P;’ Y + &2 & ==

3 Sl
(1)3__])2) =



— 292 —
__.xo
0y Co it L g
»pl 1,17 pg_ PEMPZ 3 pg—lga P;—P_}.

Merrouag 2 u x), WD NEPBHIXD TPEXD ypapHenifi cefivach HalH-
caHHOl CHCTeMBI, TMOIYYaeMDb HMOJHBI HHTEIPalh CHCTEMBI ypasHewiit (37)

0

—x ——xg)

SR '_L_C]ml_Lo 0z 4-a

p— T 4 -gE =1 x3—|—p4 x, 1+ a.
pg 14 1

mpH YeNb pd, py U o ABIAIOTCS TPeMd PASIAYHBIME IPOM3BOALHBIMIT IO~
CTOAHHBIME BeJIUYHHAMI.

TlpunuMad Bh nmocabimeit qopyyrs C, Takke 32 NPOUSBOIBHYIO IIO-
CTOSHHYI0 BEIMYHHY, MBI BHIDAEKACMD 9THMD KE CaMBIMD ypaBHEeHieMb HCKO-
MBI IIOJXHBIH METErparh JaHHAr0 ypaBHeHid (32)., upH 4YeMb Cl, pg, o
@ NPeJCTABIA0TD 46THPE DPABIUYHBIXD ITPOUSBOILHBIND [0CTOSHHLIXS BEIH-
YHHBL.




H3BARYEHIE M8D NMPOTOKOA0BD BACHIAHIH.

Bacwoanie 1 Mapma 1902 woa.

1. TIpouuTa®md HPOTOKOIH Mpeibiymaro sachiamid.

9. TIpoussejensl Buroopsl mpod. Tyaysckaro yausepenrera K. Cosserat.
30pans eIHHOTIACHO.

3. B. A. Cmexaoss nozoxnas crathio A. Kneser’a: ,Die Iacobi’sche
Bedingung des Extremums bei einem allcemeinen Typus von Aufgaben
der Variationsrechnung®.

4, M. A. Tuzomanopuuxiic ors uxesn 1. T Mopayxaii-Boaroseraro
crbiars coodmenie: ,00% oimoME ofo0menin TeopeMms Aderd”.

Inempennoe sacwognie 10 Man 1902 wda.

1. IIpounTawh NPOTOROXE Dpelsliymaro sachiaHif.

9. B. A. CTerioss coo6murs, uro B. II. Epmakoss m k. A. Ilocce
faarofapars sa madpamie mxT B nouernsie wiemsl, a A. II. KoreibHHKOBD
3a m30pamie ero BL wiems-goppecrnomIenTsr OOmecTsa.

3. I'. mpeichbiareapcTBYOUII COOOMILTE, YPO JHHBEPCHTETH Bl Xpu-
criamip npuriamaers Matemaruueckoe OOmecTBO mpudATh yyacTie BL Ue-
cTBOBamin crorbris co ama pamienia Adexd. IlocTaHOBIEHO IOCIATb OTH
nMeHH O0mecTBa alpecs. '

4. II36payT eIMHOTIACHO BB IOYeTHHe wienpl OOMEecTBa akaleMHRD

A. M. Janyaod (035 0AIIOTHPOBEM).
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Saendanie 12 Mapma 1904 woa.

1. IIpounTamws W YTBEPEICHT TPOTOROIT TPEJBIIYINATO 3achIamid.

2. Opencbrarers mpoweanr mmebmo J. . Menperbesa ¢b BHIpaike-
HieMD GIaroZapHOCTH 10 HOBOAY II08IPABIEHIA Bb JeHB 75H-IBTHATO 00HIE.

3. Ilo npemaomerniio B. A. CTekIoBa [10CTAHOBIEHO IPEIIOEUTH Kpa-
roBekofl Awagemin Hayrns oOmbab majamidamu, npi 4eMB OOmECTBO HPOCHIO
B. A. Crera1oBa BCTYOHTH BB IEPENHCKY 110 9TOMY IIOBOZY.

4. Joxomena mpockba caymarerbruns C.-IlerepOypresuxs HeHCREXD
Rypcoss o Beicouarb nspapiii O0mecrsa i YATAIbHE; NOCTAHOBIEHO BRI-
craTh 2-yio cepin ,Coodmexniii“ OdmecTsa.

5. B. II. Auxexcweeextii cibrarn coodmerie: ,0000menie B3ajladn

w Rpexna®©.
6. M. H. Jawymuncriii cibaans cooduenie: ,0 KOMITERCAXs NPAMBIXTD .

TFOINYHOE COBPAHIE OBHIECTBA.
3 Owmadpa 1904 woa.

1. JoIo®eHD M YrBep&IeHD 0T4eT® 0 abareipHocrw Odmecrsa 3a
1903—1904 arapx. TOIb.

9. Ilpexchrarens 10X0EKMLIBL 0 CMepTH IHmouerHaro wiema (OOmecrsa
aral. O. A. Dpejuxmma ¥ HpeJIoRHIb IOUTHTH IAMATH 60 BCTABAHIEMT.

3. Ilpexchrarens cibraars whroTopeia saMbuaHia 1m0 HOBOZY OTYETR
0 cpencrsaxt OoOmecrBa Bb 1903—1904 ropy; HpH 5TOMB BHLACHHIOCH,
YTO 0CTAroKb BB 1019 pyo. 30 Rom. o0bAcHAeTca ThME, 4T0 KO BpeMEHH
coCTaBIGHIA oTueTa He ObLIa NPOM3BEJeHa paciiara ¢b Tumorpadiei Smip-
oepbepra 3a 1euaramie ,Coo0menii“ Odmecrsa; mocxb 510l pacmIaTsl,
npejicTodmedi BL OmukafimeMs OyIyIIeMDb, O0CTATOKDL YMEHbIIHTCA MTPUOIL-
suTeibHo pybaeir Ha 500.

4. IIpomssefiens BHOOPH WAGHOBD PACHODPAJHTENbHAT0 KomuTera (0-
mectsa Ha 1904—1905 akajgem. Toxh; u30paHbl: mpefchiaTerems upod.
B. A. Crexron, Tosapumaymu mpexpchaarens: npod. B. II. Axercbesckiil n
mpod. A. II. Tpysunness, cexpeTapeMd IpuBarb-gouents A. II. TlmeGoperiit.

5. Tlo mpuwbpy mpemHnx® I1bTH IpousseleHa J00poBoJbHAS TOJIACKA.
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3acnoanie 12 Hoadpsa 1904 1wda.

1. 10310KeHD H yTBEPEICHD MPOTOROXT NpeisbiAyIaro sachiamid.

2. Hpexchaareas JOTOKEIB 0 MOIYIEHHLIXT BH 1aph KHHTAXD.

3. B. II. Axexcmwescriii cpbrars coodmenie: ,06n ogmoii dopyyah
aHaImsa‘“.

4. 1. M. Cunyoss pomomurs coodmenie B. II. Epwarosa: ,00%
HHTETPHPOBAHIN OOBIKHOBEHHEIXD Ju(PepeHIiaIbHYs ypaBHeHifi mepsaro
mopaaka .
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