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The articles([15],[[15],[17],[[283],111],[124],[15].[16],[1144],[121],[ 1201, 122] 12] L [47], 1291 L13] .L11],
[4], 1a8], [22], [8], [9], [10], and [13] provide the notation and terminology for this paper.

For simplicity, we use the following conventioi:k are natural numbers,is an element oZg,
i1 is an element of Instr-Lagv, di is an element of Data-Legy, andSis a non empty 1-sorted
structure.

Let us observe that every set which is infinite is also non trivial and every 1-sorted structure
which is infinite is also non trivial.

Let us mention that every non empty loop structure which is trivial is also Abelian, add-associative,
right zeroed, and right complementable and every non empty double loop structure which is trivial
is also right unital and right distributive.

Let us mention that every element of Data-kgg is natural.

Let us observe that Ingfgm is non trivial and Instr-Logcy IS infinite.

Let Sbe a non empty 1-sorted structure. The functor ksi(S) yielding a subset of. Zs,
(U{the carrier ofS} UN)* ] is defined by the condition (Def. 1).

(Def. 1) Instecm(S) = {(0,0)} U {(l, (a,b));l ranges over elements &g, a ranges over ele-
ments of Data-Logcm, b ranges over elements of Data-lsee: | € {1,2,3,4}} U {(6,
(i)) - i ranges over elements of Instr-leag} U {(7, (i,a)) : i ranges over elements of
Instr-Locsci, a ranges over elements of Data-lgeg} U{ (5, (a,r)) : aranges over elements
of Data-Logcwm, F ranges over elements 8§.

Let Sbe a non empty 1-sorted structure. One can check thatggts) is non trivial.
Let Sbe a non empty 1-sorted structure. We say Siatgood if and only if:

(Def. 2) The carrier o6+ Instr-Locscm and the carrier 08+ Instrscu(S).

Let us note that every non empty 1-sorted structure which is trivial is also good.

One can check that there exists a 1-sorted structure which is strict, trivial, and non empty.

Let us note that there exists a double loop structure which is strict, trivial, and non empty.

Let us observe that there exists a ring which is strict and trivial.

In the sequet is a good non empty 1-sorted structure.

Let She a non empty 1-sorted structure. The functorsoi(S) yields a function fronN into
{the carrier ofS} U {Instrscm(S), Instr-Locscm} and is defined as follows:

(Def. 3) (OKscm(S))(0) = Instr-Locscm and for every natural numbérholds(OKscm(S))(2-k+
1) =the carrier ofSand(OKscm(9))(2-k+ 2) = Instrscm(S).

Let Sbe a non empty 1-sorted structure. B&M-state ovelSis an element of] OKscm(S).
Next we state several propositions:
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(1) Instr-Logscm # Instrscm(S).
@ (

3) ( i) = the carrier ofG iff there existsk such thai = 2-k+ 1.
(4) (OKscm(G

®) (

® (

(7) TO[1OKscm(S) = Instr-Locscm.

(8) Ty, [1OKscm(G) = the carrier ofG.

(9) 15, [1OKscm(G) = Instrscm(G).

Let Sbe a non empty 1-sorted structure andddte anSCM-state overS. The functorlC¢
yielding an element of Instr-Leg v is defined as follows:

(
(
(i) = Instrscm(G) iff there existsk such that = 2-k+2.
(di1) = the carrier ofG.

(

i1) = Instrscm(G).

(Def. 4) 1Cs=5(0).
Let R be a good non empty 1-sorted structure,déle anSCM-state overR, and letu be an
element of Instr-Logcm. The functor Chgep(s,u) yielding anSCM-state oveR is defined by:
(Def. 5) Chgcp(s,u) = s+-(0——u).
Next we state three propositions:

(10) For every SCM-state s over G and for every elemenu of Instr-Locscm holds
(Chgscy(s, U))(0) = u.

(11) For everySCM-states over G and for every element of Instr-Locscm and for every
elementm of Data-Logcm holds(Chggem(s, u)) (M) = s(my).

(12) For everySCM-state s over G and for all elementsu, v of Instr-Locscm holds
(Chascm(s,u)(v) =s(v).

Let Rbe a good non empty 1-sorted structureslbe anSCM-state oveR, lett be an element
of Data-Logcm, and letu be an element oR. The functor Chggcp(s,t,u) yields anSCM-state
overRand is defined by:

(Def. 6) Chgycp(s,t,u) = s+ (t——u).
Next we state four propositions:

(13) For everySCM-states over G and for every elemertof Data-Logcy and for every ele-
mentu of G holds(Chgscy(s,t,u))(0) = 5(0).

(14) For everySCM-states over G and for every elementof Data-Logcy and for every ele-
mentu of G holds(Chggey(s,t,u))(t) = u.

(15) Letsbe anSCM-state ovelG, t be an element of Data-Lggw, u be an element o&, and
my be an element of Data-Lgewm. If my #t, then(Chggep(s,t, u)) (my) = s(my).

(16) Letsbe anSCM-state ovelG, t be an element of Data-Lgewm, U be an element o, and
v be an element of Instr-Lgem. Then(Chggepm(s,t,u))(v) = s(v).

Let R be a good non empty 1-sorted structure,dbie anSCM-state overRR, and leta be an
element of Data-Logc. Thens(a) is an element oR.

Let Sbe a non empty 1-sorted structure anddéie an element of Instem(S). Let us assume
that there exist elements;, m, of Data-Logcm and| such thatx = (I, (my,m)). The functor
xaddresgyields an element of Data-Lgey and is defined by:
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(Def. 7) There exists a finite sequendeof elements of Data-Lagm such thatf = x, and
xaddresg= fj.

The functorxaddresgyields an element of Data-Legm and is defined as follows:

(Def. 8) There exists a finite sequendeof elements of Data-Lagm such thatf = x, and
xaddress = f5.

Next we state the proposition

(17) For every elementof Instrscm(S) and for all elementsy, mp of Data-Logcw such that
x= (I, (my,mp)}) holdsxaddress= m; andxaddress= .

Let Rbe a non empty 1-sorted structure anddée an element of Insiem(R). Let us assume
that there exist an elememy of Instr-Logscm andl such thak = (I, (my)). The functorxaddress
yields an element of Instr-Legy and is defined as follows:

(Def.9) There exists a finite sequendeof elements of Instr-Logcy such thatf = x; and
xaddress= f;.

Next we state the proposition

(18) For every element of Instrscu(S) and for every elementy of Instr-Logscm such that
x= (I, (m)) holdsxaddress= m;.

Let Sbe a non empty 1-sorted structure anddéie an element of Instem(S). Let us assume
that there exist an element, of Instr-Locscy, an elementrp of Data-Logcwm, andl such that
x= (I, (my,mp)). The functorxaddresgsyields an element of Instr-Legy and is defined by:

(Def. 10) There exists an elemeant of Instr-Locscy and there exists an element of Data-Logcm
such thatmy, mp) = xo andxaddress= (my, mp)1.

The functorxaddresgyields an element of Data-Lggy and is defined as follows:

(Def. 11) There exists an elemeant of Instr-Locscy and there exists an element of Data-Logcm
such that'my, mp) = X, andxaddress= (mg, my)».

We now state the proposition

(19) Letx be an element of Ingtem(S), M be an element of Instr-Leem, andmp be an
element of Data-Logcw. If x= (I, (my,mp)), thenxaddress= m; andxaddress= mp.

Let Sbe a non empty 1-sorted structure, debe an element of Data-Lggy, and lets be an
element ofS. Then(d,s) is a finite sequence of elements of Data-£@gU the carrier ofS.

Let Sbe a non empty 1-sorted structure anddéie an element of Instem(S). Let us assume
that there exist an element; of Data-Logcm, an element of S, andl such thaix = (I, (my,r)).
The functorxconstaddress yielding an element of Data-kgg is defined as follows:

(Def. 12) There exists a finite sequent®f elements of Data-Lag U the carrier ofS such that
f = %o andxconstaddress= f;.

The functorxconstvalue yielding an element &is defined by:

(Def. 13) There exists a finite sequent®f elements of Data-Lag U the carrier ofS such that
f = xo andxconstvalue= f,.

Next we state the proposition

(20) Letx be an element of Instem(S), My be an element of Data-Legm, andr be an element
of S If x= (I, {(m,r)), thenxconstaddress= m; andxconstvalue=r.

Let Rbe a good ring, lex be an element of Instem(R), and lets be anSCM-state oveR. The
functor Exec-Rescm(X, S) yielding anSCM-state oveR is defined as follows:



(Def. 14) Exec-Rescm(x,s) = Chascw
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(
(
Chgscm(Chgsepm(s, xaddress, s(xaddres
(
(
(s,

Chgscy

s, otherwise.

LetSbe a non empty 1-sorted structure, fidde a function from Insgicm(S) into ([JOKscm(S))MOKsem(S)|

and letx be an element of Ing{em(S). One can verify thaf (x) is function-like and relation-like.

Let R be a good ring. The functor Exegu(R) yielding a function from Insticm(R) into

(1 OKscm(R))MOKscu(®) is defined as follows:

(Def. 15) For every elemenk of Instiscm(R) and for every SCM-state y over R holds
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(Exeaem(R))(X)(y) = Exec-Rescm(X, ).
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