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CUMETPHUYHA 3AJIAYA B3AEMOJIIT HAUBJINKUYNX
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PosrisinaroTecst TMHAMIYHI CHCTEMH B3a€MOJIIOYMX YAaCTHHOK Ha IMpPSMIH, B SKHX
YaCTMHKM B3a€MOJIIOTH JIMIIE 3 HAWOMDKYMMM cycizamu  (OJHOBHMIpHI
JMaHIIOKKK). JuHamika '3aMKHEHOro' (MepioJUYHOTO) JIAHLIOKKA OIUCYETHCS
raMiIbTOHIaHOM:
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PosrisiHemo, 30KpeMa, CHCTEMY YOTHPHOX B3a€MOAIIOYMX YAaCTHHOK Ha
npsMii 3 raminbToHiaHoM (1), IO JOIycKae MOBHUM HaOIp MepIIMX IHTErpaiB,
HNONIHOMIalbHAX 32 IMIOyJIbCAaMH Ta aHANITHYHUX 33 KOOpAMHATaMH X,.

BukonaeMo peaykiito 3aadi 3aMKHEHOTO JIAHIIOKKA 4 JACTUHOK JI0 CUCTEMH 3 2
CTYTIEHSIMHU BUTBHOCTI, PO3TAIIyBABIIM YAaCTUHKH CUMETPUYHO BITHOCHO ITOYATKY
KOOpJIWHAT 1 BUOpAaBIIM BiANOBIIHI CHMETPHYHI ITOYAaTKOBI yMoBH. Tomi
raminbeToHiaH (1) HaOyBae BUTIISALY

H =p!+p; +2V(x, —x,)+ V(2x)+V(2x,) =T +W.
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JUTSL BUITAJIKY TIOJIHOMIaJIbHOTO 32 IMITyJIbcaMy Tiepmioro interpana 2N cTereHs
3BOJUTBCA JI0 cuctemu piBHsIHb (M = 0,2,..,2N , F,,., =0):
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Toni 3 piBHSHB (2) OTpUMaEMO
P,(V)=[0,F,, W, +0,F, W, ]| =0. 3)

OsnavenHss 2. [lepwe Hempugianvhe pisHanHA (3) Hasusamumemo
meopemoio 000a8anHs 0Jisi HEGIOOMO20 NOMEHYIALy 83aEM00ii V.
[To3znauumo

p=2(V"(21,)-V"(2x,))- V (2, — )+ (V (22,) - V (2, )) -
V" (xy —x,) +3(V'(22,) + V' (2,)) - V' (, — ).
Teopema. /{11 nempugianviozo nepuioco inmezpaia meopema 000a8anHs

mae guensio Lp =0, de onepamop L = Zaia;azj, Za? #0.
=0

=0
JloBezieHO, 1o 3a yMOBH aHaTiTHIHOCTI notenuiana V (t) , V(w) =0

3 TEOpeMH JOJaBaHHA JUIA JOBUIBHOTO TIOJIHOMIadbHOTO 33 IMITYJIbCAMHU
JOJATKOBOTO TiepmIoro inTerpaia BurumBae p = 0. Po3p’sa3yroun e piBHAHHS y

BIIMOBIMHMX (QYHKIIOHAILHUX KJlacaX, IMOKa3aHO, M0 3a JOJaTKOBOI YMOBH
MApHOCTI TOTEHIliayla MoOyIoBaHa PeIyKoBaHa CHUCTeMa HE JOIMYCKAaE iCHYBaHHSI
JTIOJIATKOBOTO 1HTErpaja, MOJIIHOMIaIbHOTO 3a iMITyJIbCaMH.
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SYMMETRIC PROBLEM OF CLOSEST NEIGHBORS
INTERACTION OF CLOSED CHAIN ON LINE

The reduced systems of closed chain of four particles on the line with closest neighbor
interaction are investigated. The properties of interaction potentials are considered under
assumption that the given system has the first integral polynomial of prescribed degree in
the momenta. The functional equations for those potentials are obtained. Non-existence of
their non-trivial solutions has been proven for interaction potential vanishing at infinity.

http://www.iapmm.lviv.ua/chyt2026



