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A review of polyadic systems and their representations is given. The classification of general polyadic systems is done.
The multiplace generalization of homomorphisms, preserving associativity, is presented. The multiplace representations
and multiactions are defined, concrete examples of matrix representations for some ternary groups are given. The ternary
algebras and Hopf algebras are defined, their properties are studied. At the end some ternary generalizations of quantum
groups and the Yang-Baxter equation are presented.
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IIOJIMA/INMYECKUWUE CUCTEMBI, ITPEJCTABJIEHNSA I KBAHTOBBIE I'PVYIIITHI
C.A. dynawnit
ILlenmp mamemamuru, Hayku u obpasosarus, yrusepcumem Pameepca, ITuckamasati, 08854-8019, CIIIA

[IpuBesen 0630p MoOJIMAMIECKUX CUCTEM U UX IIPEJICTABICHMIA, JJaHa KyacCcudUKalys obmux nouagudecknx cucreM. [To-
CTPOEHBI MHOTOMECTHBIE 0DODIIEHNST TOMOMOP(MU3MOB, COXPAHSIIONINE ACCONMATUBHOCTD. OIpene/ieHbl My/TbTUIEHCTBUST
¥ MYJIBTAMECTHBIE TIpejicTaBieHus. [IpuBeieHbl KOHKPETHbIE IIPUMEPbl MATPUYHBIX IIPEJICTABICHUI JjIs HEKOTOPBIX TeP-
HapHbIX rpynn. OupesesieHsl TepHapHble ajarebpbl 1 Xord anrebpbl, n3ydeHbl UX CBoiicTBa. B 3akirouenne, npeiCcTBiIeHb!
HEKOTOPbIe TepHAPHBIE 0000OINEHNST KBAHTOBBIX I'PYII U ypaBHeHus1 fura-Bakcrepa.

KJIFOYEBBIE CJIOBA: n-apuas rpynma, Teopema llocra, KoMMyTaTruBHOCTD, ToMOMOpPGMU3M, I'PYIIOBOE JIeiCTBHE,
ypaBuenne fAura-Bakcrepa

IIOJITAZINYHI CUCTEMU, ITPEICTABJIEHHSA I KBAHTOBI I'PVIIN
C.A. Oynuniit
Lenmp mamemamuru, Hayky ma ocetmu, ywisepcumem Pameepcy, ITickamaset, 08854-8019, CIIIA

3pobireHo OrJIsiy MOaUIHIUX CUCTEM Ta IX NPEeJCTaBJIeHb, JaHa Kiacudikallis 3arajJbHUX HoJiaanauux cucreM. [1oby-
noBaHi baraToMicHi y3araJbHeHHsT roMoMopdi3MuiB, 1m0 36epiraoTs acoriarusaicTs. Busnadeni MysbTumil 1 MyabTrMicHi
npenacrasiends. HaBemeni KOHKpeTHI MPUKJIAIM MATPUIHUX MPEICTABICHD I JEeSIKNX TeEPHAPHUX I'pyn. Busnadeni Tep-
HapHa aJjirebpa i anrebpu Xorda, BUBUYeEHI 1X BiacTuBocTi. Ha 3akindeHHs1, mpeJCcTBIIeH] JIesIKi TepHAPHi y3araJbHEeHHS
KBAaHTOBUX I'DYI Ta piBHaAHHA fHra-Bakcrepa.

KJIFOYOBI CJIOBA: n-apua rpyna, Teopema [locra, komyTaruBaicTb, roMoMopdi3M, rpymnoBa mist, piBHaHHs fHTa-
Baxkcrepa

One of the most promising steps in generalizing physical theories is consideration of higher arity algebras [1],
in other words ternary and n-ary algebras, in which the binary composition law is substituted by ternary or
n-ary one [2].

Firstly ternary algebraic operations (with the arity n = 3) were introduced already in the XIX-th century
by A. Cayley in 1845 and later by J. J. Silvester in 1883. The notion of an m-ary group was introduced in
1928 by [3] (inspired by E. Néther) which is a natural generalization of the notion of a group. Even before in
1924, a particular case, that is, ternary group of idempotents, was used in [4] to study infinite abelian groups.
The important Post’s coset theorem explained the connection between n-ary groups and their covering binary
groups [5]. The next step in study of n-ary groups was the Gluskin-Hosszi theorem [6,7]. Another definition
of m-ary group can be given as a universal algebra with additional laws [8] or identities containing special
elements [9].

The representation theory of (binary) groups [10,11] plays an important role in their physical applications
[12]. It is initially based on a matrix realization of group elements and abstract group action as a usual matrix
multiplication [13,14]. The cubic and n-ary generalizations of matrices and determinants were made is [15,16],
and their physical application appeared in [17,18]. In general, particular questions of n-ary group representations
were considered in and matrix representations were derived by the author [19], and some general theorems
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