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The articles[[14],[[19],[[1],[[12],[[20],[14],[17],[[1/7],[[5],[[8].[[2], (6], [[18],[[8], [10], 111 ],[[15],[[18],
[3], and [16] provide the notation and terminology for this paper.

1. PRELIMINARIES

The following propositions are true:
(1) ICscmesa ¢ Int-Locations
(2) ICscmesp ¢ FinSeq-Locations

(3) Leti be an instruction o6CMgsp andl be an instruction o6CM. Supposeé = 1. Lets
be a state 0BCMgsa andSbe a state 06CM. SupposeS = sfthe carrier ofSCM+-((the
instruction locations oSCM) — 1). Then Exe¢i,s) = s+-Exedl,S)+-s[the instruction
locations ofSCMgsa.

(4) Letsy, s be states 0BCMrsa. Suppose; [(Int-LocationsJFinSeq-Locations{IC scmega}) =
S [(Int-LocationsJFinSeq-Locations{IC scmes, })- Let | be an instruction ofSCMgsa.
Then Exe¢l, s;) [(Int-LocationsJ FinSeq-Locations {IC scmeg, }) = Exedl, ) [ (Int-Locations FinSeqg-Locations)

(5) LetN be a set with non empty elemen&be a steady-programmed non empty non void
AMI over N, i be an instruction of, ands be a state o8 Then Exei, s)[the instruction
locations ofS= s|the instruction locations d&.

2. FINITE PARTIAL STATES OFSCMEgsa
The following propositions are true:

(6) Forevery finite partial statgof SCMgsa holds DataPa¢p) = p[(Int-LocationsJ FinSeq-Locations

(7) For every finite partial statep of SCMgsa holds p is data-only iff domp C
Int-LocationsJ FinSeq-Locations

(8) Forevery finite partial statgof SCMgsa holds dom DataPaip) C Int-LocationsJ FinSeg-Locations

(9) For every finite partial statp of SCMgsa holds dom ProgramP4g) C the instruction
locations ofSCMEgsa.
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(10) Leti be an instruction 05CMEsa, s be a state 06CMgsa, andp be a programmed finite
partial state 06CMgsa. Then Exeéi,s+-p) = Exedi,s)+-p.

(11) Letsbe a state 06CMgsa, i1 be an instruction-location @CMgspa, anda be an integer
location. Thers(a) = (s+- Start-Ati1))(a).

(12) Letsbe a state 06CMggp, i1 be an instruction-location dCMgsa, anda be a finite
sequence location. Thefa) = (s+- Start-Ati1))(a).

(13) For all states, t of SCMgsa holdss+-t[(Int-LocationsJ FinSeg-Locationsis a state of
SCMgsa.

3. AUTONOMIC FINITE PARTIAL STATES OFSCMEgsa

Letl; be an integer location and latbe an integer. Thel——a s a finite partial state B8CMgsa.
The following proposition is true

(14) For every autonomic finite partial stapeof SCMgsa such that DataPdn) # 0 holds
IC scMes, € domp.

Let us note that there exists a finite partial stat&6Mgsa which is autonomic and non pro-

grammed.
Next we state a number of propositions:

(15) For every autonomic non programmed finite partial spedé SCMgsa holdsIC scmeg, €
domp.

(16) For every autonomic finite partial stapeof SCMrsa such thalC scm,g, € domp holds
ICp € domp.

(17) Let p be an autonomic non programmed finite partial statésS@Mrsp and s be a
state 0of SCMgsa. If p C s, then for every natural numberholds IC computatiors)) (i) €
dom ProgramPa(p).

(18) Letpbe an autonomic non programmed finite partial state@¥rsa ands;, s, be states of
SCMesa. Supposep C s; andp C s,. Leti be a natural number. Thé€ computatioris;))(i) =
IC (computatiots,))(i) @nd Curlnstf(Computationis; ) )(i)) = Curlnst((Computatiotts;))(i)).

(19) Let p be an autonomic non programmed finite partial stat&SGMgsa and s, S be
states ofSCMgsa. Supposep C 53 and p C . Let i be a natural number andy, dy
be integer locations. If CurlngfComputations;))(i)) = di:=d, and d; € domp, then
(Computatiolfs;)) (i) (d2) = (Computationisy))(i)(dy).

(20) Let p be an autonomic non programmed finite partial stat&S6Mpsp and s;, s, be
states ofSCMgsa. Supposep C s; and p € 5. Let i be a natural number andy, do
be integer locations. If CurlngifComputations;))(i)) = AddTo(ds,d) andd; € domp,
then (Computatioris; ))(i)(d1) + (Computations;))(i)(dz) = (Computatiofs;))(i)(d1) +
(Computatioifsy)) (i) (d2).

(21) Let p be an autonomic non programmed finite partial stat&SGMrsa and s, S be
states ofSCMgsa. Supposep C 53 and p C s. Let i be a natural number andi, d> be
integer locations. If CurlnstfComputatiof(s;))(i)) = SubFronid;,dy) and d; € domp,
then (Computationis;))(i)(d1) — (Computationis;))(i)(d2) = (Computatiofisz))(i)(d1) —
(Computatioifs;)) (i) (dz).

(22) Let p be an autonomic non programmed finite partial state SEMgsa and
s1, S be states of SCMgsa. Supposep C€C s1 and p C 5. Let i be a natu-
ral number andd;, d> be integer locations. If CurlngifComputatioiis;))(i)) =
MultBy (d1,dz) andd; € domp, then(Computationis;))(i)(d1) - (Computatioifis;)) (i) (dz) =
(Computatioifsy))(i)(d1) - (Computationis;))(i)(dz).



COMPUTATION IN SCTsa 3

(23) Letp be an autonomic non programmed finite partial stat8@Mrsa ands, s, be states
of SCMgsa. Supposep C 53 andp C sp. Leti be a natural number ard], dy be integer lo-
cations. If Curlnstf(Computatiofs;))(i)) = Divide(d;,dz) andd; € domp andd; # dy,
then (Computatiofis))(i)(d1) <+ (Computationis;))(i)(dz) = (Computatioitsy))(i)(d1) +
(Computatioifsy)) (i) (dz).

(24) Let p be an autonomic non programmed finite partial stateS6@Mrsa and s, S
be states ofSCMpsa. Supposep C s; and p C sp. Let i be a natural number and
d;, do be integer locations. If CurlngiComputatiofis;))(i)) = Divide(d;,dp) and
d2 € domp and d; # d, then (Computatiofis;))(i)(d1) mod(Computatiotts;))(i)(dz) =
(Computatiolfsy) ) (i) (d1) mod(Computatioitsy) ) (i) (dz).

(25) Letp be an autonomic non programmed finite partial stat8@Mgsa ands;, s, be states
of SCMgsa. Supposep C s; and p C 5. Leti be a natural numbed; be an integer lo-
cation, and; be an instruction-location CMgsa. If Curlnstr((Computationis;))(i)) =
if d; = 0gotolz andlz # Next(IC (computationsy ))(i))» then (Computatioris; ))(i)(d1) = O iff
(Computatioifs,))(i)(dy) = 0.

(26) Letp be an autonomic non programmed finite partial stat8@Mgsa ands;, s, be states
of SCMgsa. Supposep C s; andp C . Leti be a natural numbed; be an integer lo-
cation, and; be an instruction-location d3CMgsa. If Curlnstr((Computatioits;))(i)) =
if d; > 0gotolz andlz # Next(IC (computatiorsy))(i))» then (Computatiorsy ))(i)(dy) > O iff
(Computatioifs,))(i)(dy) > 0.

(27) Letp be an autonomic non programmed finite partial stat8@Mrsa ands, s, be states
of SCMgsa. Suppose C 53 andp C sp. Leti be a natural numbed;, d, be integer locations,
andf be a finite sequence location. Suppose Cur{(@omputatiofis;))(i)) = di:=fg, and
d; € domp. Let ky, ko be natural numbers. K; = |(Computations;))(i)(d2)| and ks =
|(Computationsy))(i)(d2)|, then(Computatiofsy)) (i) (f )k, = (Computatiosy))(i)( )k,

(28) Let p be an autonomic non programmed finite partial stateS@Mrsa and si,
s be states of SCMgsa.  Supposep € s and p C 5. Let i be a natural num-
ber, di, d» be integer locations, and be a finite sequence location. Suppose
Curlnsti((Computatiotisy ) )(i)) = fg,:=d1 and f € domp. Let ki, ko be natural num-
bers. If ki = |(Computatiofis;))(i)(d2)| and k; = |(Computatiofisy))(i)(dz2)|, then
(Computatioris ))(i)(f) +- (ki, (Computatioris; ))(i)(d1)) = (Computatioiis;))(i)(f) +-
(kz, (Computatiortsz)) (i) (ck))-

(29) Letp be an autonomic non programmed finite partial stat8@Mgsa ands;, s, be states
of SCMgsa. Supposg C s1 andp C s,. Leti be a natural numbed; be an integer location,
andf be a finite sequence location. If Curlng€omputatiofis;))(i)) = di:=lenf andd; €
domp, then lerfComputatiofis; ))(i)(f) = len(Computationsy) ) (i)(f).

(30) Letp be an autonomic non programmed finite partial stat8@Mrsa ands;, s, be states
of SCMgsa. Supposg C s; andp C 5. Leti be a natural numbed; be an integer location,
andf be afinite sequence location. Suppose Cur{t@omputatiofis;))(i)) = f:=(0,...,0)

——

dy
and f € domp. Let kg, ko be natural numbers. K, = |(Computatiofis))(i)(d1)| andky =
|(Computatiofisy))(i)(d1)|, thenks — 0 =kp — O.
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