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» Quasi-affine algebras are subreducts of modules with
additional constants; their operations look like

Nnxy—+ -+ rmxs+c¢

Theorem (D. Stanovsky and M. Stronkowski)
An algebra without constants is quasi-linear iff it is quasiaffine
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Branch decomposition

Example of the branch decomposition of a term

w (w, 1) (@, 1) (w,2) (w,2) (w,3)
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Theorem (D. Stanovsky and M. Stronkowski)

An algebra is quasi-linear iff it satisfies all quasi-identities

[t st A Aty sy = to = so

n

n
for which the equality |4] BD(t;) = 4 BD(s;) of multisets holds
i=0 i=0
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What about commutative rings?

Problem
Characterize algebras embeddable into modules over commutative

rings

An algebra is entropic if it satisfies the identities

p(v(xd, . x), (T x™)
~v(p(xt, .., xq"), . p(xE L x™)

for all operations u, v
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Example
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commutative rings?

Fact
Algebras embeddable into modules over commutative rings are

entropic

Specified Problem

Is it true that an algebra embeds into a module over a
commutative ring iff it is quasi-linear and entropic?
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Cancellativity

Theorem
An entropic algebra A embeds into a module over a commutative
ring if
» A is idempotent (a mode) and cancellative (A. Romanowska
and J. Smith)

> Refined: A has one idempotent element and one at least
binary cancellative operation

» A is cancellative (M. Stronkowski)

> Refined: A has one at least binary cancellative operation and
other operations are cancallative on at least one slot

SubProblem
Is it true that an entropic algebra with one at least binary

cancellative operation embeds into a module over a commutative
ring?
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Commutative branch decomposition

b - a branch, [b] = all branches which differ from b only in order

Example (wil) (w‘,l) wiz)
b = (T) [b] = (1,2) , (w,1)
X X X

CBD(t) = {[b1],--.,[bn]} - @ multiset - if BD(t) = {b1, ..., bn}

Proposition
An algebra embeds into a module over a commutative ring iff it
satisfies all quasi-identities

[t1 =s1 A Ath sy = to = sp

n

for which the equality [+] CBD(t;) U +) CBD(s;) holds
i=0 i=0
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