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Let S be an arbitrary set and RCS. R will be called the set of the
solutions. Next, let /:S—S and F={f"'({s})|sEf(S)}, that is, F is quotient
class corresponding to the relation ~ of the set S, defined in the following way

xXy~xy & fx)=1(x).
Denote by H-the set of all mappings 4:S—S with the property
(Vsef(8) @xeS) k@ES {s))

that is, every class /~! ({s})EF there is at least one element of the form 4 (x).
Then, it holds. :

Proposition 1. Let f:SoltfR, i.e. f is the general solution. Then all
mappings g:SOﬂf R, i.e. all the general solutions can be expressed as follows.
g=fh, where hcH,

that .is, the equivalence below is true

¢SSR & @hCH) (g=1h).

Proof: Let g be the general solution. In accordance with the axiom
of choice, from any class f~!({y}), vER, we can choose one element. Denote
this element by x,. Define the function A:

(VscR) (Yicg ' ({s})) (h(t)=x).
Then
(V1e8) (g () =s=f(x)=f(h(?)).

Let us prove that % belongs to the set H. Since g is the general solution, for
every sCR there exists +&S such that g(f)=s (. e. g~ ' ({s}) is not empty).
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Bearing m mind the choice of the element x; and thé definition of the func-
tion 4, we have for this ¢

h(t)=x, and x,&f~ 1 ({s}).
Conversely, let g=fh for some h& H. Then, for every t&S
g@)=f(h({@)=f(x)ER, because A(t)=x&S.

This means that g is the parametric solution. In accorance with the assump-
tion that A< H, we have :

(1) (VsER) GFteS) @O &S ({5)).

Denote by ¢, the corresponding, in the sence (1), element for s. Since h(2)<

EF71({s}), then £ (h (1) =s.

Corollary: Let f be the general solution. If h is permutation of S then
g=1h is the general solution too.

Proof: Since (Vx&ES))It<&S) (x=rh(t)) holds, then A& H.

If the function 2 which belongs to the set H is chosen “well*, one gets
the reproductive solution (the solution g is reproductlve if (Vv xER) (g (x)=x)).
Namely, the condltlon for the function s in the above proposition was that
for every class /= 1 ({x}) there is at least one element #&S such, that h(HE
€f~'({x}, but in the general case does not have to be Z(x)&f~'({x}). If
this condition is satisfied, the obtained solution g=f% is reproductive.

Proposition 2. Let f be the general solution. The mapping g:S—S
is the general reproductive solution if and only if g=fh for some h with the pro-
perty that for every xR h(xX)Ef-1({x}.

Proof: Let g=fh. Then for every x&R it is true that
gx)=fh(x)=x
that is, g 1s reproductive.

Convesely, let g be the general reproductive solution. Determine the fun-
ction A |R such that for every x&R

(r|R) ()ES({xD)

which is, in accordance with the axiom of choise, possible. Then for erery x&ER
Fx)=x=g(x)

If x&S\R, then

() g(x)=s

for some s&R, because g is the parametric solution. Since f is the general
solution, for every s&R there existst such that f(¢)=s, ie. t&f1({s}). From
every class we choose one such element ¢z, denoting it by #,. We now define
the mapping % |(S\R) such that for every x that satisfies the condition (2)

(7| (S\R)) (x) = ;.
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Then for every x &S\ R
SR =f(t)=5=gX).

The proposition 2. is in fact a consequence of the Theorem 2. and Lemma
from Reference [1].
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