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The articles([18],[7],[[15],[[177],[14], 1], [[12],[18], [[6], [[5], ([14], [[2], [11], [[15], (9], [[10], anc 18]

provide the notation and terminology for this paper.

In this papetJs is a universal algebra.
Let us considet);. The functor en@J;) yielding a non empty set of functions from the carrier

of U; to the carrier ofJ; is defined by:
(Def. 1) For every functiorh from U; into U; holdsh € endUs) iff his a homomorphism dfl;

intoU;.
Next we state three propositions:

(1) endU;) C (the carrier ofJy)the carier ous

(3 idine carrier otu; € €ndUy).
(4) For all elementd;, f, of endU;) holdsf; - f2 € endUs).
Let us considet;. The functor ComfJ;) yields a binary operation on efid; ) and is defined
by:
(Def. 2) For all elementg, y of endU;) holds(CompU1))(X,y) =Y.
Let us considetd;. The functor En@U;) yields a strict multiplicative loop structure and is

defined by:
(Def. 3) The carrier of En@J1) = endU1) and the multiplication of EndJ1) = CompU1) and the
unity of EndqUz) = idthe carrier ofU; -

Let us considet;. One can verify that Entl1) is non empty.
Let us considet);. Observe that Endl;) is left unital, well unital, and associative.

We now state two propositions:
(5) For all elements, y of EndU;) and for all elementd, g of endU;) such thax = f and

y=gholdsx-y=g- f.

1 The proposition (2) has been removed.
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(6) idhe carrier oy = 1End(U1)'

In the sequeSdenotes a non void non empty many sorted signaturé&Jaagnotes a non-empty
algebra ovefs,

Let us considefS, U,. The functor enflJs) yielding a set of many sorted functions from the
sorts ofU, into the sorts obJ, is defined by the conditions (Def. 4).

(Def. 4)(i) Every element of er{td,) is a many sorted function frotd, into Uy, and
(i) for every many sorted functioh from U, into U, holdsh € endU,) iff h is a homomor-
phism ofU5 into Us.
The following four propositions are true:
(QE] endU;) C [1MSFuncgthe sorts ofJ,, the sorts ofJy).

(10) idne sorts o, € €NAU2).
(11) For all elementd, f, of endU,) holds f; o f, € endUy).

(12) For every many sorted functiéghfrom MSAIg(U; ) into MSAIg(U; ) and for every element
f of endU;) such thaF = {0} — f holdsF € end MSAIg(U,)).

Let us consides, U,. The functor Comfl,) yielding a binary operation on efid,) is defined
by:
(Def. 5) For all elements, y of endUz) holds(CompU2))(X, y) = yoX.

Let us considess, U,. The functor EndlJ,) yields a strict multiplicative loop structure and is
defined by:

(Def. 6) The carrier of En@J2) = endU;) and the multiplication of EndJ;) = Comp(Uz) and the
Unlty Of EndUZ) == idthe sorts OﬂJZ'

Let us consides, U,. Observe that Entllz) is non empty.
Let us conside8, U,. One can check that Efid,) is left unital, well unital, and associative.
We now state three propositions:

(13) For all elements, y of EndU) and for all elementd, g of endUz) such thatx = f and
y=gholdsx-y=go f.

(14) itkhe sorts o, = 1End(U2)~

(16 For every elementf of endU;) holds {0} — f is a many sorted function from
MSAIg(U1) into MSAIg(Us).

Let G, H be non empty groupoids and lletbe a map fronG into H. We say that; is multi-
plicative if and only if:

(Def. 7) For all elements, y of G holdsl1(x-y) = 11(X) - l1(y).

Let G, H be non empty multiplicative loop structures andiigbe a map fronG into H. We say
thatl; is unity-preserving if and only if:

(Def. 8) |1(1G) =1y.

Let us note that there exists a non empty multiplicative loop structure which is left unital.

Let G, H be left unital non empty multiplicative loop structures. Observe that there exists a map
from G into H which is multiplicative and unity-preserving.

Let G, H be left unital non empty multiplicative loop structures. A homomorphism fato
H is a multiplicative unity-preserving map fro@into H.

Let G, H be left unital non empty multiplicative loop structures andhiée a map fronG into
H. We say thah is a monomorphism if and only if:

2 The propositions (7) and (8) have been removed.
3 The proposition (15) has been removed.
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(Def. 9) his one-to-one.

We say that is an epimorphism if and only if:

(Def. 10) rndh = the carrier oH.

Let G, H be left unital non empty multiplicative loop structures andiée a map fronG into

H. We say thah is an isomorphism if and only if:

(Def. 11) his an epimorphism and a monomorphism.

The following proposition is true

(17) LetG be a left unital non empty multiplicative loop structure. Thefeighrier ofc IS @

homomorphism fron to G.

Let G, H be left unital non empty multiplicative loop structures. We say tAandH are

isomorphic if and only if:

(Def. 12) There exists a homomorphism fr@ro H which is an isomorphism.

Let us note that the predica@andH are isomorphic is reflexive.

Next we state three propositions:

(18) Leth be a function. Suppose ddm= endU;) and for every sex such thatx € endU;)

holdsh(x) = {0} — x. Thenh is a homomorphism from Erfd1) to End MSAIg(U1)).

(19) Leth be a homomorphism from Efid;) to End MSAIg(U4)). If for every setx such that

x € endUs) holdsh(x) = {0} — x, thenh is an isomorphism.

(20) EndU;) and EndMSAIg(U1)) are isomorphic.
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