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OB UHTEI'PAJIAX OBOBIIIEHHOM SHEPI'HH HA SKCTPEMAJISIX CHCTEMbBI YPABHEHUM
SUJIEPA-JTATPAHKA

Kauo. gus.-mam. nayx, ooy. 10.®. IACTYXOB, kano. ¢pusz.-mam. nayx, oou. /I.®@. IACTYXOB
(Ilonoukuit 2ocyoapcmeennulii yHusepcument)

Annomayus: B pabome paccmampuearomes ceovicmsa @yuxyuii I amunemona u Jlacpausica 6 KoopOuHamo -
umnyabchom npocmpancmee. OCHOBHIM NOLYHEHHBIM PE3VIbMANMOM AGIAEMCsL CBOUCMEO COXPAHEHUS 0000UeHHOU
9HepeUU panaa N Ha IKCMPeMansix cucmemsl ypasnenuii Jinepa-Jlazpandica nopsoka n.2mo ceoticmeo sA6isemcs
00CMAMOYHBIM, HO He He0OX0OUMbBIM YCOBUEM COXPAHEHUSL 0000WEeHHOU dHepeUuU paned n.

Knioueswvie crosa: @ynxyus ['amuremona, 8apuayuonuas 3a0a4d, paccioénHoe npoCcmpancmeo ckopocmeil,
ypasuenusi  Oiinepa-Jlazpandica, enaokue MHO2000pasus, mMeH30p 000OWEHHO2O UMNYIbCA, HEGBIPONCOCHHDLI
2eccuaH.

Beenenue.

lamunbron B 1835 romy momyunmn HOBylo ¢QopMy ypaBHEHHMH  JBIDKCHHS  MEXaHHYECKHX
CUCTeM KaHOHUUYecKue ypaBHeHUs ['amunbToHa.. [TonydyeHHas cucTeMa KaHOHMUYECKUX YPAaBHEHHUN COJIEPKUT BJIBOE
6osbie muddepeHnmansHbEIX ypaBHeHUH, yeM y Jlarpanxka, HO 3aTO Bce OHM NepBOro mnopsiaka, (y Jlarpamxa -
BTOPOTO).. [aMUIbTOHOBA TOYKA 3pEHHS MO3BOJISIET UCCIEI0BATh O KOHIA P 337ad MEXaHUKH, HE ITOIAI0IINXCS
PELICHUIO MHBIMU CPEICTBaMU (HANpHMeEDp, 3afady O MPUTSHKCHWH ABYMs HEHOABMKHBIMHU IIGHTPAaMH U 3a7aqd O
TEO/IE3NUECKUX Ha TPEXOCHOM ayumncouse). Eme Oorpliee 3HaueHWE TaMHIBTOHOBA TOYKA 3PEHHS MMEET IS
NpUOTMKEHHBIX METOMOB TEOPUH BO3MYILICHUH (HeOecHas MeXaHMKa), JUId TOHMMAaHUS OOIIETro XapakTepa
JBIDKCHUS] B CJIOJKHBIX MEXaHWYECKUX CHCTEMax (Iprofndeckas TEOpHs, CTAaTHCTHYECKass MEXaHUKA) U B CBA3U C
JIPYTHMU pa3/ielaMi MaTeMaTHueckoil GU3uKy (ONTHKA, KBAHTOBAsI MEXaHHUKa H T.II.

Homxon TammibTOHA oOKasancs BBICOKO 3(Q(EKTHBHBIM BO MHOTHUX MAaTEMAaTHYCCKUX MOMACISIX (DU3UKH.
[lepBoHauaNbHO BapHWAMOHHBIA TPUHIMI [ ammibToHa OBLT CHOPMYITHPOBAH IS 3ala4 MCEXaHUKU, HO TPHU
HEKOTOPBIX €CTECTBEHHBIX MPENOI0KEHUIX U3 HETO BBIBOAATCS ypaBHEHUsT MaKcBellia 3JIeKTPOMAarHUTHOTO MOJIS.
C nosIBIIEHUEM TEOPUU OTHOCUTEIBHOCTH OKA3aJI0Ch, YTO ATOT MPUHLHUI CTPOTO BBIMOJIHSIETCS U B PEISATUBUCTCKOM
quHaMuKke. Ero aBpucTHUYecKas culla CYHMIECTBEHHO MOMOTJIA Pa3pabOTKe KBAHTOBOW MEXAaHUKH, a MPH CO3JaHHUU
obmelt Teopun orHocuTensHOCTH JaBun ['miap0epT ycrmemHo MPUMEHWI TaMIIBTOHOB MPWHIWII U BBIBOJA
ypaBHEHHH TpaBuUTaroHHOTO ToJsA (1915 rom).M3 ckazaHHOTO ciemyeT, YTO MPHHIMII HAWMEHBINETO IEHCTBHUS
TamunbToOHA(M €CTECTBEHHBIM O0pa30M CBs3aHHAs C HUM CHUCTeMa KaHOHHYECKHWX ypaBHEHWH) 3aHUMaeT MECTO
Cpeou KOpPEHHBIX, 0a30BBIX 3aKOHOB MPHPOIBl — HApSAy C 3aKOHOM COXPAaHEHWS JSHEPIHH M 3aKOHAMH
tepMonuHamMukd.  [IpexcraBnenHas  paboTa  ABIAETCA  TPOJOJDKEHWEM  paboOT  aBTOPOB [9,
10,13,16,17,18,19,20,21,22,23].

OCHOBHEBIE OIpPCACICHU.

(p)
Ilyctp L:TPX m = R, L(x,.., x) — JoKambHas 3amuch QYHKIMH L B JIOKAJIbHBIX KOOPAWHATAX (X) B

6ase X,, paccnoenns TPX,, .
Onpeneaenne 1. Cucrema pynxuuii P = {p,i (n)} = {p,iyn} ,neN , k=0,n,i=1,
‘ a (p)
. . . L L(x,..., x — .,
p.(m)=p,,(x,x,..., xbmr k) = Z (-1 Dtl (((T)l)) k=0,n,i =1,m wuassBaeTcs 060OIICHHEIM
1=0 X
umnynscom  pamran g Gyskmun L:T” X, — R B nokansubix koopaunatax (x) 6assi X, paccroenus

. (p)
T?X, ,rae L(x,x,..., X ) - nokanbuas 3anucs Gpynkuuu L npu BeiGope noxanbubix koopaunar (X) B 6aze X,

p
paccmoennss "X .

i - N -

OyHKUMA P, , HasblBaOTCs K — Ol KOMIIOHEHTOI 0600meHHoro ummynsca P, padra 1 mo I—oi

KOOpAMHATE WX UMITyJIbcamu opsiaka k (k -nmmynscamu), mo [ — oif KoopzuHate 06001MmeHHOro uMmynbea P,

panra n.



(p)
Onpenenenne 2. Iycts L:TPX,, >R, L(x,..., x ) — IoKaibHas 3akCh GYHKUMU L B JIOKaJIbHBIX KOOPAUHATAX

(x) B 6ase X,, paccioenus TP X,, . ®ynkuus
e (a(n,p) . nm (k)i
H=H(x,x.., x )=H,=H,(Lx)=H(Lxn)=-L(x,x,..., x)+22pkn x =—L(x, x, . x)+22pknDkxl—
k=li=1 k=li=1
(P

n m n—k

B : 1 OL( Xy, X)) B i
=—L(x,X,..., x)+kz:1§lz(:)( ' Dl W)D[x ., x =DFx (1)
i i . (h(n p-k) m ok / 1 aL(X,...,(;)) -~ . PR
p(n)=p, (X, x,..., )=ZZ(—1) D, (—5—) k=0ni=Lm 2)

i=l =0 X

rie D,k — oneparop k- kparHoro nosiHoro nuddepeHnrpoBanHus 0 BPEMEHH #, Ha3bIBACTCS TaMUJIbTOHHAHOM
(pynxumeii [aMuIbTOHA) paHra 1 3TOro Mpeodpa3oBaHust ABOMCTBEHHOM K GyHnkuun Jlarpamka L:TPX,, >R, a
TaKKe 0000IIEHHON SHEPTHEH CHCTEMBI, COCTOSIHUE KOTOPOH onuchiBaetces Gpynkumeit L:TP X, - R B

JIOKaJBbHOM cucTemMe KoopauHar (x) B 6aze X, paccnoenns TP X, . meer mecto creyiomas

Jlemma MakcumanbHble TOpsiikn  nipomsBoHoi o ¢ b(n, p,k),a(n, p) B Bepaxennsix(1),(2) anst p,i (n),H

(p)
i . . (b(n.p.k)) n-k oL(x,..., x —0ni=1m
pk(n)zpk,n(x’x""’ X )=Z(_1)1DTI( ( (I+k)i )) k_O,n’l_l’

1=0 X
. (a(n,p)) nom (ki (p)
H=H(x,x.., x )=H,=H,(Lx)= H(an)——L(xx x)+ZZpknx— L(xx x)+
k=li=1
(p)

nom . n mnk ; aL(XJ.C, LX) (k)i iy
+22pk,n(x,x, . Dkxl —L(x, X, x)+222( 1) D’(T)Dkxl x =D/ x', umeror Bux:
k=li=1 k=li=11=0
2p—k, k<p<n 2p—k, k<p<n
| D(p<n)
b(n, p,k) =max(2min(p,n)—k, p) = p , p<k<n = p , p<k<n 3)
2)(p=2n), max(2n—k,p), p=n max(2n—k,p), p=n

max( max  Qp-kk). p )=max(__max  (2p-k). p).mpu p<n
1<k<min(n, p)=p p<k<n 1<k<min(n, p)=p
a(n, p) = max (b(n, p,k),k) = =
Isksn max  (max(2n—k, p),k)=max(2n—1, p,n) , npu p=>n
1<k<min(n, p)=n

_{max(Zp—l,p)zZp—l ,npu p<n

“)
max(2n—1,p) ,npu p=n

Jloka3aTeabcTBO. MakCHMAaIBHBIN TIOPSIOK MPOU3BOTHOM TI0 £ TIOpsiIKa [ B p,"< (n) paBeH [+1+k=2-1+knpul+k<p.

AL (P)) (I+k)i
x( l "'k’)_x = () W, 3HAUUT, KOOPPUIMEHT IIpU MPOU3BOAHOW  x  paseH 0, ceqoBaTeIbHO,
+K)i
X

TIPY OIIpEeIICHIH MaKCUMAIIFHOTO TTOPSIIKA TIPOU3BOIHOM T10 # MOKHO cUnTaTh [+ k < p (B wacTHOCTH, k < p ,HO

k <n = k <min(n, p) ). Kpome toro, [ <n—k &l+k<n=l+k<min(n, p) = <min(n, p)—k =2-1+k <2 (min(n, p)—k) +k =

Ecmu [+k>p, 10

=2-min(n, p)—2-k+k=2-min(n, p)—k, p,"{’n 3aBUCHUT OT IMPOU3BOIHBIX MTOPSIIKA

2p—k, k<p<n 2p—k, k<p<n
D(p=n)
b(nspsk):max(zlmn(psn)_ksp): P 5 pSksn 14 5 pSksn (5)
2)(p=n), max(n—k,p), p=n max(2n—k,p), p2n

YuuteiBas onpenenenue  b(n, p,k) =max(2min(p,n)—k, p) Ipu p =n TOIYIUM



b(n,n,k) = b(n, p=n,k)=max(2min(n,n)—k, p) =max(2n—k,n) =2n—k ,max xax npu 1<k <min(p,n) >k<n (6)
DTOT e pe3y/IbTarT NMojydaercs u3 (3) Kak TpaHH4HbIH caydaid, Tak kak u3 p =1 => (p <n) A(p = n) u 3Haunr,
2(p=n)—k =2n—k =max(2n—k, p =n) =max(2n—k,n) =2n—k, max xax npu 1 <k <min(p,n)<n
(k)i . (k)i
Jis kaXkaoro craraeMoro BUa p,’(’n X = p}(’n X — MPOU3BENEHHS UMITYJIbCa MOPSIKa kK Ha MPOU3BOAHYIO TOTO XKe
TIOpsIITIKA TIO0 i-i KOOpAWHATE — cpaBeuBo max(max(2 min( p,n)—k, p),k) = max(2min( p,n)—k, p,k) . Dueprus

CUCTEMBI

. (k)i n m . (p) (k)i

H,(L,x)=H(L,x,n)=-L(x,x..., x)+ZZpkn x =—-L(x,..., x)+ZZpkn(xx LX) X
k=1i=1 k=1i=1

OyIeT 3aBHUCETh OT MAaKCHMaIBLHOTO MOPSIKA MTPOU3BOJHON- ©MEEM MPSAMYIO 3a7ada Ha max min :
a(n, p) = (max(2min( p,n)—k, p) ,k, p)— max (2mln(p n)—k, p,k)— max (max(2mln(p,n) k, p), k)— max (b(n p. k), k) (7)
1<k<n

IToacraBinsis B (4) paBeHCTBA, TTOMydeHHBIE B (3), IOTyIUM:

max( max  (2p-kk), p )=max( max  (2p—k), p),npu p<n
1<k<min(n, p)=p p<k<n 1<k<min(n, p)=p
a(n, p) = max (b(n, p,k), k) = =
Isksn max  (max(2n—k, p),k)=max(2n—1, p,n) , npu p=>n

1<k<min(n, p)=n
_jmax(2p-1,p)=2p—1 ,npu p<n ®)
B max(2n—1,p), npu p=n
YuuteiBas paBeHCTBO a(n, p) = max (b(n, p,k),k) pu p =n NOIXyInM

1<k<n
a(n,p)=a(n,p=n)= max(b(n p=nk),k)= max(2n k,k)=2n-1,max kax npu 1<k <min(p,n) =>k<n
1<k<n 1<k<n

DTOT e PE3yIIBTAT MOTyIaeTCst U3 (5) Kak TpaHWYHbIH CiTydail ,Tak kak u3 P =1 => (p <n) A(p 2 n) u 3naunr,
2(p=n)—1=2n—-1=max(2n—1, p =n) =max(2n—1,n) =2n—1, max kax n=1
Ha ocHOBaHUH 3TOT0 MOXHO 3aIMCcaTh

(a(n,p)) . nom. . . ((n,pk) (k)i . (P
H(x,x.., x )=H,(Lx)=H(L x,n)=-L(x,x,..., x)+22p,’(’n(x,x..., x ) x =—-L(x,x,..., x )+
k=li=1
(p)

nom . (b(n,pk) . : n mn—k aL(xx x) ;
S i E DR =Lk D+ RS DI gDk ©)
k=1i=1 k=1i=11[=0

JlokazaTenbcTBo JleMMBbI 3aBEpIIEHO.
3ameuanue 1 Tem He MeHee , MOKHO BCETJIa CUHTATh, YTO P = 1 , TaK Kak P P < N MOXKHO OTPEIIEITHTh

(n) (p)
Li(x,..., x)=L(x,..., x )= a(n, p) =max(2n—-1, p) , b(n, p,k) =max(2n—k, p) B uactHocTH , IpH
p=n=a(n,p=n)y=max(2n—-1,p=n)=2n-1, b(n,p=n,k)=max(2n—k,p=n)=
=max(2n—k,n)=2n—k makkax2n—k 2n ,maxk xax npu 1<k <min(p,n) =>k<n
Hrak, ecni HEKOTOPOE YTBEPKIACHHUE, UCTIONB3YIOLIEe B3ITHE TPOU3BOAHBIX KOHEYHOTO MOPSAIKA BBITIOIHEHO AJIs
HEKOTOpOro p ,T0
OYHKIIMOHANBHAS YaCTh CUCTEMBI ypaBHCHHN Ditepa-Jlarpamka mopsaka /1 MOXKET OBITh HHTEPIIPETUPOBAHA KaK
ummynbesl 0 — 020 nopsanka panra 71 :
(p) (p)
; =) oL(x,..., x) d oL(x,..., x) . —
pk:()'y, = z (_l)lDfI( (1+0)i ):z (_l)lDtl( (hyi ): 0 ’ 1 :19 (10)
= d x =0 J x
ITocTranoBKka 3amayu.
(P
Iycts L:TPX m =R, L(x,..., x) — IOKaNbHas 3aIKCh (YHKIMU L B JIOKAJBHBIX KOOpPAMHATAX (X) B
6ase X, paccnoenust TP X, . Pacemorpum Qyrkumio l'amunbrona, nsoiicteennyio k  L: TP X, —R:

(a(n,p)) . nm . ((n,pk) (k)i . (P
H(x,x.., x )=H,(Lx)=H(L x,n)=-L(x,x,..., x)+22p,’(’n(x,x..., x ) x =—-L(x,x,..., x )+
k=1i=1



(p)

nom . (b(n,pk) . . n mn-k AL(x, x, ;
S i 3D =L 4 23S 1y Dl s ke
k=1i=1 k=li=11=0

PaccmoTtpumM cienyronyro 3a1aqy : IpH KaKUX yCIOBHAX UMEET JIM MeCTO coxpaHeHne GpyHkunu ['amunbToHa Ha
DKCTpEMAJIIX CHCTEMBI ypaBHeHui Ditnepa-Jlarpanska. JlokaxkeM, uTo Ipd P < N UMEET MECTO COXPAHEHHUE

¢dynkmy 'aMuIbTOHA Ha SKCTpEMAISIX CUCTEMBI ypaBHeHUH Ditepa-Jlarpamxka,. Panee 6b10 nokaszano [16], 9ato
IpU p <1 3HEPTHS CUCTEMBI SIBISIETCS TEH30POM HYJIEBOTO PaHra, TO €CTh HE 3aBUCHUT OT BBIOOPA JIOKAJIbHOM
CHCTEMBI KOOPIMHAT (X) B 6aze X,, paccioenust TP X, ,anpu p >n, BOOOLIE TOBOPS, 3aBUCUT OT JIOKAJIHBIX
m m> > >
KOOPJIMHAT U, TAKUM 00pa3oM, HE COXpaHAETCs IIPU 3aMEHE JIOKaJIbHON CUCTEMBI KOOPAMHAT B 0aze X,
paccnoennst TP X, . Vmeer mecto crenyromas BaxHast
Teopema 1 (o muddepenunansHoil cBsi3sm mmmynscoB k-oro u (k-1)-oro mopsinkoB panra n). Ilycrts
. _
L:T"X, — R — nespipoxaennas Qpynxuus Jarpamxka.
»)

. () ach oL(x,..., x —, —
pl.k (XX, x )= Z( 1) D, (%) k=1n,i=1,m-umnynmsc k-oro mnopagka 1o i-oi
X
3 . (p)
i L X, Xyeuny X
KoopauHate. p; , = z (—1)1l Dll1 (W) UMITYJbC K-0ro MopsiiKa, a COOTBETCTBEHHO
4,=0
kD) 3 . (p)
; " L(x, X,..., X
Dicin = z (-1 Dl‘ (%) umnyisc (k-1) —oro nopsjka .Toraa crpaBeInBo:
4=0
. (p)
l, Gopk) QL (x, X, .., ;) i . Gpk-D)
Dp,,(xx,... x ):(k——l)i_pk—l,n(x’x’”” x ) (11)
d x
Joxa3zareancTBo. [IpeoOpasyem BeIpakeHUE
. (p) . (p) . (p)
; nk oL(x, x,..., x). =X OL(X, X,..., X ). =X OL(x, x,..., X)
D,p,,=D,Q (-)'D] ()= D D) D () = (=) DD (— ) =
1=0 X 1=0 ox 1=0 ox
. (p) . (p) . (p)
ok OL(x,x,..., X) nk OL(x,x,..., X) ok OL(x,x,..., X)
=3 ) DN ) = (<)Y () DM (R ) == (<)Y () D ()
1=0 ox 1=0 ox 1=0 ox

Beimonsnm sameny [, =/ +1, takkak [ =0,n—k 1o [, =1,n—k +1. CnenosarensHo,

. (p . (p)
| o ar OL(x.x...
Dy, =S ) D! 1(%)) SUSWEIS e
1=0 I=1 X
RSl AL(x. % 1) RCS) AL(x. % %)
=D D! (W”:(‘D( > D) -
1=l X 1=l X
) aL( ) aL( . (p)) au . (p)) au . (p))
X, X,. X, X,y X ; X, X,y X ; X, X,y X
==X z D' D ( W) (_1)0U)(W)):(—1)(Pk ln_T):_ i T)
X X

Teopema 1 nokazana.
HMeeT MeCTO CIIeAyOIas IpocTast

Teopema 2(0 cBsi3u uMITyIbcoB K — 020 nopsiaka panros 1 u n+1). Hyers L:T7X, — R,

. (p)
L(x, Xyeney x)- JoKanbHas 3amuck GyHkmua [ ;T 7 X, = R mpu BBHIOOpE JOKATBHBIX KOOpDAWHAT B 0Oasze

(p)

. oL(x,..., x — .
paccioenns X, , p,, = Z(—l)l D (%) k =0,n,i =1, m-umnynsc k-oro nopska panra n
1=0

X



(p)

n+l-k aL()C )

pk = z (- 1) D (—————= ( 1+/<>, ) - mmmyssc k-oro mopsiaka parra n +1. Toraa crpaseuingo:
X
(b(n+,p.k) (b(n,p.k) 0 "
. . n+l,p, . n,p, ux .X) - -
3 1-k 1k .
pllc,n+l(x,xa.--, X ):l?z (xaxa-"’ X )+( 1)""' Ul+ ( (n+)i ) ’ l:]"m ’ k:O,I’l 12)
8 x
S A t). 2 A t) A%, )
" X,. < X,. x e Xyerry X
HoxasateabeTBo: p; . = Z D' D} (— 55— ) = () Dl (—— G ) EDTT D () =
0 x 1=0 Jd x 0 x
“k aL( (p)) oL (p)) aL( (p))
! Xyerey X n+l-k l Kooy X)§ n+l—k Hyn+l-k Kooy X
Z( 1) D W) +( 1) D (W) - pk,n +( 1) D ( (n+l)l ) .
=0 X J x Jd x
B} a ( (p))
; U L(x,..., X
Tak kak p, , = Z(_l)l D; —@or )
= 0 x

Teopema 2 moka3aHna.
(p)
Teopema 3 Ilycts L:TPX m =R, L(x,.., x) — NOKambHas 3amich QyHKIUHM L B JIOKAJBHBIX KOOPAMHATAX (X)

B Oaze X m PacclioeHus TP X m .Torna npu 1< pSn BBITIOTHAETCS PaBEHCTBO
(a(n,p)) . (b(n,p.k)) i

Dt(H(x,).c..., x )= Zpon(xx X )ex

(p) (p)
: & oL(x,... . L(x,... —
e Py, = (_I)IDII( (x<,1+0)’i - )) = Z (‘DID:[(a (x’(l)i, - )') =0, i=1,m -mmynsce 0—o020

=0 X =0 a X

nopsiaka((yHKITMOHATIbHAS YacTh CUCTEMBI YpaBHEHUH Ditepa-Jlarpamka mopsaka 7

(a(n,p))
H(x,x..., X ) 0boOlieHHas SHeprUs CUCTEMBI paHra 1 :
. (a(n,p)) (» nm . . (n,pik) (k)i 02
Hx,x.., x )=H,(Lx)=H(Lx,n)= lJ(xx x)+22p,’{’n(x,x..., x ) x =—Lxx,.., x)+
k=1i=1
nom . (b(n,p,k) n mn-k aL(xx (p) ]
D DX, X )Dkx =-L(x,X,. x)+ZZZ(—I)IDl( NG )Dth’ (13)
k=li=l k=1i=11=0
. (p) - _
Ine p, = Z (-1)'D! (W) k =0, min(n, p),i =1,m -umnynsc k -oro nopsaka panra 1
X
2p—k, k<p<n 2p—k, k<p<n
D(p<n)
b(n, p,k) =max(2min(p,n)—k, p) = P , p<k<n = p , p<k<n
2)(p=n), max(2n—k,p), p=n max(2n—k,p), p=n

max( max 2p-k,k), p )=max( max 2p—-k), p), npu p<n
1<k<min(n, p)=p p<k<n 1<k<min(n, p)=p
a(n, p) = max (b(n, p,k),k) = =
1<k<n

max (max(2n—k, p),k) =max(2n—1, p,n) , npu p=n
1<k<min(n, p)=n

max(2p—-1,p)=2p—-1 ,npu p<n
B max(2n—1,p) ,npu p=n
Joxa3zarenbcTBo. bes orpannuenus oOIHOCTH B cruty 3aMedanus 1 OyaeM cuuraTs, 9To P =1

p=n=a(n,p=n)=maxn—1,p=n)=2p=n)—1=2n-1, b(n, p=n,k)=maxn—k, p=n)=2n—k



. (a(n,p)) (2n-1)) (p=n) n m . @n—k) (k)i (n)
Hx,x.., x )=H(x,.., x )=H,(Lx)=H(L,x,n)= L(xx ' )+22pkn(xx X )x ——L(xx , X))+
k=1i=1
nom i (2n=k) (k)i . ) (n) noom_ . @n—k) (k)i
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JBoiictBennas k pynkuwn Jlarpamka ¢pyaknus ['aMunbToHa(00001IEHHAS SHEPTHS) COXPAHIETCS:
(a(n,p)) m . (b(n,p,k)) <i . (a(n,p))
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(hi
=0 a X =0 a X

. (a(n,p) Lo o (bnpk) -i
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ABOUT INTEGRALS OF GENERALIZED ENERGY AT THE EXTREMALS
OF THE EULER-LAGRANGE EQUATION SYSTEM

Y. PASTUKHOV, D. PASTUKHOV
The paper considers the properties of the Hamilton and Lagrange functions in the coordinate - momentum space.
The main result obtained is the property of conservation of generalized energy of rank n on the extremals of the
system of Euler-Lagrange equations of order n. This property is a sufficient but not necessary condition for the

conservation of generalized energy of rank n.
Keywords: Hamilton function, variation problem, fiber space of velocities,, Euler-Lagrange equations, smooth

manifolds, energy tensor, tensor of generalized momentum, non-degenerate function.

bl

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

JIMTEPATYPA

Hy6poBur B.A. CoBpemenHas reometpus. Metoasl u mpwioxkenns / B.A. Jlyoposun, C.II. HoBuxos,
A.T. domenko. — M.: YPCC, 1994.

Pamesckmii I[1.K. PumanoBa reometpus u TeH3opHbii aHanms / [1.K. Pamesckuii. — M. : T'octexuzmar, 1956.
IToropenor A.B. Tuddepennmansuas reometpus / A.B. Iloropenos. — M. : Hayka, 1974.

Apnonsa B.M. MatemaTrueckue METOIbI Kitaccuieckoid Mexanuku / B.. ApHonba. — M. : Hayka, 1974.
Koznoe A.A. O6 ympaBieHHH TOKa3aTeinsMu JISTyHOBa JIBYMEPHBIX JIMHCHHBIX CHCTEM C JIOKAJbHO HHTET-
pupyembivu ko3 dunnentamu / A.A. Koznos // Juddepenunansusie ypasaenus. — 2008. — T. 44, Ne 10. — C.
1319-1335.

Kosnos A.A. O6 ynpaBneHny nokasaTeiasiMu JIamyHoBa TMHEHHBIX CUCTEM B HEBBIPOXKAEHHOM ciydae / A.A.
Kosznos // Inddepennuansaeie ypaBaeHus. — 2007. — T. 43, Ne 5. — C. 621-627.

Kozno A.A. O r100adpHOM YIpPaBICHUU MOKA3aTeIIMU JISIyHOBa JHHEHHBIX CHCTEM B HEBBIPOXKICHHOM
ciaydae / A.A. Koznos // 3Bectust THCTUTYTa MaTeMaTHKU U HHPOPMATUKHA Y IMYPTCKOTO TOCYNaPCTBEHHOTO
yauBepcurera. — 2006. — Ne 3. — C. 63-64.

TaneeB D.M. Kpatkuit kypc Teopun 3kcTpeManbHbIX 3amad / D.M. I'anee, B.M. Tuxomupos. — M.: 13xa-Bo
MI'Y, 1989. -203 c.

O6o6mmenne TeopeMbl ['amMmuibToHa — OCTPOTPAICKOTO B PACCIOCHUSX CKOPOCTEH MPOM3BOJBHOTO TOpsaKa /
10.®. TMactyxoB [u gp.] // Bectuuk Ilomoukoro rocyaapctBeHHoro yuuBepcurera. Cepusi C,
®yHpaMmeHTanbHble Hayku. — 2016. — Ne 12. — C. 125-133.

3akoH mnpeoOpasoBaHus o0oOmenHoro ummyiabca / FO.®. ITlactyxoB [u nap.] // Bectnux Ilomomkoro
rocynapctBeHHoro ynusepcurera. Cepust C, @ynnamentanbuble Hayku. — 2017. — Ne 4. — C. 85-99.
JuddepennnanbHO-reoMeTpUIecKre CTpYKTYpbl Ha MHorooOpasusix / JI.E. EBrymuk [u ap.] // Utorn Hayku u
texauku. Cepus «[Ipodiemsr reometpun»: BUHUTU. — 1979. — T. 9. — C. 5-246.

Tpodhumos B.B. Anrebpa u reoMeTprs HHTETPUPYEMBIX TaAMHIBTOHOBBIX U TU(PepeHITnaNbHBIX YpaBHEHUH /
B.B. Tpopumos A.T. ®omenko. — M.: @akropuain, 1995.

WHBapuaHTBl B PacCIOSHHUSAX CKOpOCTed mpou3BosibHOTO Topsiaka / FO.D. Ilacryxos, J.®. Ilactyxos,
C.B.Tony6esa // Bectauk Ilosorkoro rocymapcrBeHHoro yHusepcutera. Cepus C, dyHaamMeHTaIbHBIC
Haykd. — 2015. — Ne 12. - C. 117-123.

Bakynenko C.I1. K Bompocy o nenunHeiHbpIx BomHax B crepkHsix / C.II. Bakymenko A.K. Boiocosa,
H.K. Bonocosa // Mup tpancnopta. — 2018. — T. 16, Ne 3 (76). — C. 6-17.

[TactyxoB 0.®. 3agaua nocTpoeHUs Mo IMHUNA TOKa MO TeMmeparypHoMmy paspesy / FO.D. ITactyxos, ..
ITactyxoB // Bectruk ITonouxoro rocynapcrsennoro yHusepcurera. Cepust C, dyHnaMeHTanbHble HAYKH. —
2015. - Ne 4. — C. 27-36.

[MactyxoB }0.®. Tenzop o6o6mennoii sneprun / 10.®. [Mactyxos, [.® Ilactyxos // BectHuk Ilomorkoro
rocynapctBeHHoro yausepcurera. Cepust C, @ynnamentanbuble Hayku. — 2017. — Ne 12. — C. 78-100.
ITactyxoB 0.®. T'pynmel mnpeoOpazoBaHUii, COXpaHSIONIME BapHUAIIMOHHYIO 3a7ady CO CTapIIAMH
npousBogabiMu / FO.®. TTactyxos, JI.® IlactyxoB // BectHuk I10o01IKOTO TOCYIapCTBEHHOTO YHUBEPCHUTETA.
Cepus C, ®yngamentanbabie Hayku. — 2018, — Ne 4. — C. 194-2009.

ITactyxoB, 1O.®. CoOopuuk crarteii mo auddepeHnanpbHOR TeoMeTpuHu [DIeKTpOHHBIH pecypc] /
1O.®. MacTyxo0B, J1.D. ITacTyxoB. —  Hosomnoonk: I1ry, 2018. — Pexum  pgoctyma:
http://elib.psu.by:8080/handle/123456789/22094. — lata noctymna: 15.06.2019.
[MactyxoB 10.®d. “ HeobOxomumble ycioBusT B OOpaTHOW BapHallMOHHOW 3ajaade
npuKiIagHas Mmatemaruka,7:1(2001), 285-288

IMactyxoB, O.®. Jlarpamxkesel ceuenus / FO.®. Ilactyxos, HA.® IlactyxoB // Bectnuk Ilonoukoro
rocynapctseHHOro ynusepcurera. Cepus C, @ynnamenranbable Hayku. — 2018. — Ne 12. — C. 75-99.
[MactyxoB, F0.®. CoOopuuk crateii no auddepeHnmansHoil reomerpun 2 [DNeKTpoHHBIH pecype] /
1O.®. MacTyxo0B, J1.D. ITacTyxoB. —  Hosomnojonk: I1ry, 2019. — Pexum  pgoctyma:
http://elib.psu.by:8080/handle/123456789/23288. — Jlara noctyma: 26.03.2019.

s

’, dyHIaMeHTalbHas U



22.

23.

24.

25.

26.

[Tactyxos, }0.®. CpoiictBa pyHKINH ["'aMIIPTOHA B BapHAIIMOHHBIX 337a9aX CO CTAPIIMNMHU IIPOU3BOJHBIMU /
10.®. ITacryxoB, J.® IlactyxomB // Bectamk Ilomomkoro rocymapctBeHHoro ynuBepcurera. Cepus C,
dynaamenTanbHbie Hayku. — 2018. — Ne 4. — C. 137-153.

ITactyxoB, }0.®. O6parnas teopema [ammmsTona / 10.®. ITactyxos, [I.® Ilactyxos / Bectauk Ilomomkoro
rocynapctBenHoro yauBepcurera. Cepus C, @ynnamentanbabie Haykn. — 2018. — Ne 12, — C. 86-100.
ITactyxoB J[.®d. MuHuMainbHasi pa3HOCTHAs cxema Jisi ypaBHeHud [lyaccoHa B mapasuienenumnesie ¢ mecTbiM
nopsiakoM norpemrHocty/ [1.®@. ITactyxos, 10.®. [Tactyxos, H.K. Bonocosa // Bectauk ITonouxoro
yauBepcureta. Cepus C. dynnamenransuele Hayku. — 2019. — Ne 4. — C. 154-174.

Bonocosa H.K. BekropHslit aHanor MeToaa NpOrOHKH I PELICHUS TPeX- U MATUIUArOHaIbHBIX MaTPHUUHBIX
ypasaenuii/ H.K. Bonocosa, K.A. Bonocos, A.K. Bonocosa, /I.®. [1actyxos, }0.®. ITactyxos, // BecTHuk
Ionoukoro ynusepcurera. Cepust C. @ynnamenransabsle Hayku. — 2019. — Ne 12. — C. 101-115.

[MactyxoB /1.®., Bonocosa H.K., Bonocoa A.K. HekoTtopsie meTonp! nepenaun QR-kona B creranorpaguu/
J.®. ITactyxos, H.K. Bomnocosa, A.K. Bonocosa //Mup tpancnopta. — 2019. T.17. Ne 3(82). C. 16-39.



