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Equationally Noetherian property

Let £ be a functional language. Let A be an algebraic structure in
the language L.

Definition 1

An algebraic structure A is called equationally Noetherian if for any
positive integer n and any system of equations

S C Atg(xi, %2, ..., xn) there exists a finite subsystem So C S such
that VA(S) = VA(SO).
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Weakly equationally Noetherian property

Definition 2

An algebraic structure A is called weakly equationally Noetherian if
for any positive integer n and any system of equations
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do.-compactness property

Definition 3
An algebraic structure A is called q,-compact if for any positive
integer n, any system of equations S C At,(x1, x2, ..., X,), and any

equation ¢ € Rad 4(S) there exists a finite subsystem S, C S such
that ¢ € Rad 4(S).
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Consider the following algebra:

.Al:<R;O,FOO,F1,FQ,...,Fn,...>,

Folx) = { 0, x € M,

Va(x), wHave.

We claim that the algebra A; is weakly equationally Noetherian but
is not equationally Noetherian.
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Let gn: N — N (n € N*) such that
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X, otherwise.
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Example 2 (N # Q)
Let gn: N — N (n € N*) such that

2n, x=2n+1,
gn(x):=4 2n+1, x=2n,
X, otherwise.

Let | = {i1,...,in} CN* |I| < 00,
fi:=g,08,0...08;,, fz:=id
We have
frofy="finy, frofy=1fof,
fiofi=id, ()~ =1,

where A is the symmetric difference.

Let Az = (N; {gn}pen:) -
We claim that the algebra A3 is q,-compact but is not equationally
Noetherian.



