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The articles [14], [19], [1], [12], [20], [4], [7], [17], [5], [9], [2], [6], [18], [8], [10], [11], [15], [13],
[3], and [16] provide the notation and terminology for this paper.

1. PRELIMINARIES

The following propositions are true:

(1) ICSCMFSA /∈ Int-Locations.

(2) ICSCMFSA /∈ FinSeq-Locations.

(3) Let i be an instruction ofSCMFSA andI be an instruction ofSCM. Supposei = I . Let s
be a state ofSCMFSA andS be a state ofSCM. SupposeS= s�the carrier ofSCM+·((the
instruction locations ofSCM) 7−→ I). Then Exec(i,s) = s+·Exec(I ,S)+·s�the instruction
locations ofSCMFSA.

(4) Lets1, s2 be states ofSCMFSA. Supposes1�(Int-Locations∪FinSeq-Locations∪{ICSCMFSA})=
s2�(Int-Locations∪FinSeq-Locations∪{ICSCMFSA}). Let l be an instruction ofSCMFSA.
Then Exec(l ,s1)�(Int-Locations∪FinSeq-Locations∪{ICSCMFSA})= Exec(l ,s2)�(Int-Locations∪FinSeq-Locations∪{ICSCMFSA}).

(5) Let N be a set with non empty elements,S be a steady-programmed non empty non void
AMI over N, i be an instruction ofS, ands be a state ofS. Then Exec(i,s)�the instruction
locations ofS= s�the instruction locations ofS.

2. FINITE PARTIAL STATES OFSCMFSA

The following propositions are true:

(6) For every finite partial statepof SCMFSA holds DataPart(p)= p�(Int-Locations∪FinSeq-Locations).

(7) For every finite partial statep of SCMFSA holds p is data-only iff domp ⊆
Int-Locations∪FinSeq-Locations.

(8) For every finite partial statepof SCMFSA holds domDataPart(p)⊆ Int-Locations∪FinSeq-Locations.

(9) For every finite partial statep of SCMFSA holds domProgramPart(p) ⊆ the instruction
locations ofSCMFSA.
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(10) Let i be an instruction ofSCMFSA, s be a state ofSCMFSA, andp be a programmed finite
partial state ofSCMFSA. Then Exec(i,s+·p) = Exec(i,s)+·p.

(11) Lets be a state ofSCMFSA, i1 be an instruction-location ofSCMFSA, anda be an integer
location. Thens(a) = (s+·Start-At(i1))(a).

(12) Let s be a state ofSCMFSA, i1 be an instruction-location ofSCMFSA, anda be a finite
sequence location. Thens(a) = (s+·Start-At(i1))(a).

(13) For all statess, t of SCMFSA holdss+·t�(Int-Locations∪FinSeq-Locations) is a state of
SCMFSA.

3. AUTONOMIC FINITE PARTIAL STATES OFSCMFSA

Let l1 be an integer location and leta be an integer. Thenl1 7−→. a is a finite partial state ofSCMFSA.
The following proposition is true

(14) For every autonomic finite partial statep of SCMFSA such that DataPart(p) 6= /0 holds
ICSCMFSA ∈ domp.

Let us note that there exists a finite partial state ofSCMFSA which is autonomic and non pro-
grammed.

Next we state a number of propositions:

(15) For every autonomic non programmed finite partial statep of SCMFSA holdsICSCMFSA ∈
domp.

(16) For every autonomic finite partial statep of SCMFSA such thatICSCMFSA ∈ domp holds
IC p ∈ domp.

(17) Let p be an autonomic non programmed finite partial state ofSCMFSA and s be a
state ofSCMFSA. If p ⊆ s, then for every natural numberi holds IC (Computation(s))(i) ∈
domProgramPart(p).

(18) Letpbe an autonomic non programmed finite partial state ofSCMFSA ands1, s2 be states of
SCMFSA. Supposep⊆ s1 andp⊆ s2. Let i be a natural number. ThenIC (Computation(s1))(i) =
IC (Computation(s2))(i) and CurInstr((Computation(s1))(i)) = CurInstr((Computation(s2))(i)).

(19) Let p be an autonomic non programmed finite partial state ofSCMFSA and s1, s2 be
states ofSCMFSA. Supposep ⊆ s1 and p ⊆ s2. Let i be a natural number andd1, d2

be integer locations. If CurInstr((Computation(s1))(i)) = d1:=d2 and d1 ∈ domp, then
(Computation(s1))(i)(d2) = (Computation(s2))(i)(d2).

(20) Let p be an autonomic non programmed finite partial state ofSCMFSA and s1, s2 be
states ofSCMFSA. Supposep ⊆ s1 and p ⊆ s2. Let i be a natural number andd1, d2

be integer locations. If CurInstr((Computation(s1))(i)) = AddTo(d1,d2) and d1 ∈ domp,
then (Computation(s1))(i)(d1) + (Computation(s1))(i)(d2) = (Computation(s2))(i)(d1) +
(Computation(s2))(i)(d2).

(21) Let p be an autonomic non programmed finite partial state ofSCMFSA and s1, s2 be
states ofSCMFSA. Supposep ⊆ s1 and p ⊆ s2. Let i be a natural number andd1, d2 be
integer locations. If CurInstr((Computation(s1))(i)) = SubFrom(d1,d2) and d1 ∈ domp,
then (Computation(s1))(i)(d1) − (Computation(s1))(i)(d2) = (Computation(s2))(i)(d1) −
(Computation(s2))(i)(d2).

(22) Let p be an autonomic non programmed finite partial state ofSCMFSA and
s1, s2 be states ofSCMFSA. Suppose p ⊆ s1 and p ⊆ s2. Let i be a natu-
ral number andd1, d2 be integer locations. If CurInstr((Computation(s1))(i)) =
MultBy(d1,d2) andd1 ∈ domp, then(Computation(s1))(i)(d1) · (Computation(s1))(i)(d2) =
(Computation(s2))(i)(d1) · (Computation(s2))(i)(d2).
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(23) Let p be an autonomic non programmed finite partial state ofSCMFSA ands1, s2 be states
of SCMFSA. Supposep⊆ s1 andp⊆ s2. Let i be a natural number andd1, d2 be integer lo-
cations. If CurInstr((Computation(s1))(i)) = Divide(d1,d2) and d1 ∈ domp and d1 6= d2,
then (Computation(s1))(i)(d1) ÷ (Computation(s1))(i)(d2) = (Computation(s2))(i)(d1) ÷
(Computation(s2))(i)(d2).

(24) Let p be an autonomic non programmed finite partial state ofSCMFSA and s1, s2

be states ofSCMFSA. Supposep ⊆ s1 and p ⊆ s2. Let i be a natural number and
d1, d2 be integer locations. If CurInstr((Computation(s1))(i)) = Divide(d1,d2) and
d2 ∈ domp and d1 6= d2, then (Computation(s1))(i)(d1) mod(Computation(s1))(i)(d2) =
(Computation(s2))(i)(d1)mod(Computation(s2))(i)(d2).

(25) Let p be an autonomic non programmed finite partial state ofSCMFSA ands1, s2 be states
of SCMFSA. Supposep ⊆ s1 and p ⊆ s2. Let i be a natural number,d1 be an integer lo-
cation, andl2 be an instruction-location ofSCMFSA. If CurInstr((Computation(s1))(i)) =
if d1 = 0 goto l2 and l2 6= Next(IC (Computation(s1))(i)), then(Computation(s1))(i)(d1) = 0 iff
(Computation(s2))(i)(d1) = 0.

(26) Let p be an autonomic non programmed finite partial state ofSCMFSA ands1, s2 be states
of SCMFSA. Supposep ⊆ s1 and p ⊆ s2. Let i be a natural number,d1 be an integer lo-
cation, andl2 be an instruction-location ofSCMFSA. If CurInstr((Computation(s1))(i)) =
if d1 > 0 goto l2 and l2 6= Next(IC (Computation(s1))(i)), then(Computation(s1))(i)(d1) > 0 iff
(Computation(s2))(i)(d1) > 0.

(27) Let p be an autonomic non programmed finite partial state ofSCMFSA ands1, s2 be states
of SCMFSA. Supposep⊆ s1 andp⊆ s2. Let i be a natural number,d1, d2 be integer locations,
and f be a finite sequence location. Suppose CurInstr((Computation(s1))(i)) = d1:= fd2 and
d1 ∈ domp. Let k1, k2 be natural numbers. Ifk1 = |(Computation(s1))(i)(d2)| and k2 =
|(Computation(s2))(i)(d2)|, then(Computation(s1))(i)( f )k1 = (Computation(s2))(i)( f )k2.

(28) Let p be an autonomic non programmed finite partial state ofSCMFSA and s1,
s2 be states ofSCMFSA. Supposep ⊆ s1 and p ⊆ s2. Let i be a natural num-
ber, d1, d2 be integer locations, andf be a finite sequence location. Suppose
CurInstr((Computation(s1))(i)) = fd2:=d1 and f ∈ domp. Let k1, k2 be natural num-
bers. If k1 = |(Computation(s1))(i)(d2)| and k2 = |(Computation(s2))(i)(d2)|, then
(Computation(s1))(i)( f ) +· (k1,(Computation(s1))(i)(d1)) = (Computation(s2))(i)( f ) +·
(k2,(Computation(s2))(i)(d1)).

(29) Let p be an autonomic non programmed finite partial state ofSCMFSA ands1, s2 be states
of SCMFSA. Supposep⊆ s1 andp⊆ s2. Let i be a natural number,d1 be an integer location,
and f be a finite sequence location. If CurInstr((Computation(s1))(i)) = d1:=lenf andd1 ∈
domp, then len(Computation(s1))(i)( f ) = len(Computation(s2))(i)( f ).

(30) Let p be an autonomic non programmed finite partial state ofSCMFSA ands1, s2 be states
of SCMFSA. Supposep⊆ s1 andp⊆ s2. Let i be a natural number,d1 be an integer location,
and f be a finite sequence location. Suppose CurInstr((Computation(s1))(i)) = f :=〈0, . . . ,0︸ ︷︷ ︸

d1

〉

and f ∈ domp. Let k1, k2 be natural numbers. Ifk1 = |(Computation(s1))(i)(d1)| andk2 =
|(Computation(s2))(i)(d1)|, thenk1 7→ 0 = k2 7→ 0.
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