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1. Introduction

Construction of free algebras is one of the important problems of modern algebra.
They appear in studying the varieties of algebras, polynomial identities and in oper-
ads theory. Multilinear parts of free algebras contain essential information about free
algebras. Multilinear parts are studied by combinatorial methods and by methods of
representation theory. In our paper we focus our attention on module structures of mul-
tilinear parts of free Novikov algebras. By module structures we mean modules over
permutation group and over general linear group. Recall that any irreducible S,,-module
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can be characterized by a partition of n or by Young diagrams. The so-called Specht mod-
ules S%, where o - n is a partition of n, give us a complete list of irreducible modules
of permutation group S,,. There exist deep connections between irreducible S,,-modules
and irreducible GL(V)-modules. Any irreducible GL(V)-module is isomorphic to a so-
called Weyl module. Any Weyl module as Specht module can be characterized by Young
diagrams. These facts are known and one can find details, for example, in [7,8].

The list of algebraic varieties with studied free objects is given in [12]. Let us recall
some of such results.

If F2%% is a multilinear part of a free associative algebra with n generators, then F¢%°
as a module over permutations group S, is isomorphic to a regular module. Any irre-
ducible S,,-module is associative admissible. This means that any irreducible S,,-module
appears in decomposition of F,*° to a direct sum of irreducible components with non-zero
multiplicity. Moreover, for any irreducible S,,-module its multiplicity in such decompo-
sition is equal to dimension of this module.

If FY is a multilinear part of a free Lie algebra with n > 3 generators, then by [6]
any irreducible S,-module S¢, except when o = (1"), (n), (22), (2%), is a Lie admissible
module. Multiplicity of such a module in decomposition of F'¢ can be calculated in
terms of major indices of Young diagrams. It was done in [9].

Similar questions for multilinear parts of free bicommutative algebras are studied
in [5]. For degrees n < 7 module structures over S,, for multilinear parts of free anti-
commutative algebras were found in [1].

The aim of our paper is to study multilinear parts of free Novikov algebras. We intro-
duce a notion of Novikov weights and we describe irreducible components of multilinear
parts in terms of weights. We find a criterion for Novikov admissible irreducible modules.
We prove that multiplicities of irreducible components are ruled by Kostka numbers.

2. Statement of main result

Let rsym (right-symmetric polynomial) and lcom (left-commutative polynomial) be
non-commutative non-associative polynomials defined by

rsym = ty(tats) — t1(tste) — (t1ta)ts + (tits)ta,
lcom = tl (tztg) — tg(tltg).

An algebra with identities rsym = 0 and lcom = 0 is called right-Novikov. In our paper
we consider only right-Novikov algebras therefore the word “right” will be omitted. So,
if A= (A,o) is a Novikov algebra with multiplication a o b, then

(a,b,c) = (a,c,b),

ao(boc)=bo(aoc),

for any a,b,c € A. Here
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