JOURNAL OF FORMALIZED MATHEMATICS
Volume8,  Released 1996,  Published 2003
Inst. of Computer Science, Univ. of Bialystok

Some Multi Instructions Defined by Sequence of
Instructions of SCMgsa

Noriko Asamoto
Ochanomizu University
Tokyo

MML Identifier: SCMFSA_7.
WWW: http://mizar.orqg/JFM/Vol8/scmfsa_7.html

The articles[[12],[[18],[[3],[[183],[2],[[11],[[10],.[4],[15] [T201,11], 1], [18],[[17].[T6].[[16],[17],[18],
and [14] provide the notation and terminology for this paper.

In this papemis a natural number.

Let us observe that every finite partial stateS@Mesa is finite.

Let p be a finite sequence and lety be sets. Note thgi+- (x,y) is finite sequence-like.

We now state four propositions:

(1) For every natural numbérholds k| = k.

(2) For all natural numbers, b, ¢ such that > candb > canda—'c=b—'choldsa = h.
(3) For all natural numbers, b such thata > b holdsa—'b=a—h.

(4) For allintegers, b such thath < b holdsa<b-—1.

The schem€ardMono” deals with a sefl, a non empty seB, and a unary functof yielding

a set, and states that:
A~ {¥(d);d ranges over elements &: d € 4}
provided the parameters meet the following requirements:

e 4C B, and
e For all elementsl;, dy of B such thad; € 4 andd, € 4 and ¥ (d;) = ¥ (d2) holds

d1 =dy.
One can prove the following propositions:
(5) For all finite sequenceg;, pz, q such thatp; C g andp, C g and lenp; = lenp, holds
P1 = P2
(SH For all finite sequenceg, g such thatp C g holds lerp < lenq.
(9) For all finite sequenceg, q and for every natural numbérsuch that 1< i andi < lenp
holds(p~a)(i) = p(i).
(10) For all finite sequences, g and for every natural numbérsuch that I< i andi < lenq
holds(p~q)(lenp+i) = q(i).

1 The propositions (6) and (7) have been removed.
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(12E] For every finite sequengesuch thatp # 0 holds lernp € domp.
(13) For every seb holds Flatep+) = €p.

(14) For every seD and for all finite sequencds, G of elements oD* holds FlafF ~ G) =
Flat(F) ~ Flat(G).

(15) For every seb and for all elementg, g of D* holds Flat(p,q)) = p~ q.
(16) For every seb and for all elementg, g, r of D* holds Flat(p,q,r)) =p~q~r.

(17) LetD be a non empty set argl g be finite sequences of elementdbflf p C g, then there
exists a finite sequeng# of elements oD such thatp™ p' =q.

(18) LetD be a non empty sep, q be finite sequences of elementsf andi be a natural
number. Ifp C gand 1< i andi < lenp, thenq(i) = p(i).

(19) For every seb and for all finite sequencds, G of elements oD* such thatr C G holds
Flat(F) C Flat(G).

(20) For every finite sequengeholdsp| Seg 0= 0.
(21) For all finite sequencefs g holds f | Seg 0= g[ Seg0

(22) For every non empty sé& and for every element of D holds(x) is a finite sequence of
elements oD.

(23) LetD be a set ang, g be finite sequences of elementdbfThenp™ qis a finite sequence
of elements oD.

Let f be a finite sequence of elements of the instructionS@Mesa. The functor Loadf)
yields a finite partial state 8CMgsa and is defined as follows:

(Def. 1) domLoadf) = {inslodm—"1) : me domf} and for every natural numbésrsuch that
inslodk) € domLoad f) holds(Load f))(inslogk)) = fiy1.

We now state several propositions:

(25 For every finite sequencd of elements of the instructions 08CMgsa holds
cardLoadf) =lenf.

(26) Letp be a finite sequence of elements of the instructionS@Mgsa andk be a natural
number. Then inslg&) € dom Load p) if and only ifk+1 € domp.

(27) For all natural numbets n holdsk < niff 0 < k+1andk+1<n.
(28) For all natural numbets n holdsk < niff 1 <k+1 andk+1<n.

(29) Letp be a finite sequence of elements of the instructionS@Mgsa andk be a natural
number. Then insld&) € domLoad p) if and only ifk < lenp.

(30) For every non empty finite sequent®f elements of the instructions &CMgsa holds
1 e domf and inslo¢0) € domLoad f).

(31) For all finite sequences g of elements of the instructions & CMgsa holds Loadp) C
Loadp™ Q).

(32) For all finite sequences, g of elements of the instructions & CMgsp such thatp C q
holds Loadp) C Load(q).

Letabe an integer location and letbe an integer. The functe=k yields a finite partial state
of SCMgsa and is defined as follows:

2 The proposition (11) has been removed.
3 The proposition (24) has been removed.
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(Def. 2)(i) There exists a natural numbersuch thak; + 1 = kanda:=k = Load((a:=intloc(0)) ~
(ky — AddTo(a, intloc(0))) ~ (haltscmes,)) if k>0,
(i) there exists a natural numbky such thak; + k = 1 anda:=k = Load{(a:=intloc(0)) ~
(ky — SubFronta, intloc(0))) ~ (haltscmeg,) ), Otherwise.
Letabe an integer location and llebe an integer. The functor aSegk) yields a finite sequence
of elements of the instructions 8CMgsa and is defined by:
(Def. 3)(i) There exists a natural numbersuch thak; + 1 =k and aSe(p, k) = (a:=intloc(0)) ~
(k1 — AddTo(a,intloc(0))) if k> 0,
(i) there exists a natural numbkr such thatk; + k = 1 and aSe(, k) = (a:=intloc(0)) ~
(kg — SubFronga,intloc(0))), otherwise.

The following proposition is true

(33) For every integer locatioa and for every integek holds a:=k = Load(aSeda, k)) ~
<haItSCMFSA>)'

Let f be a finite sequence location and jeibe a finite sequence of elementsZbfThe functor
aSeqf, p) yields a finite sequence of elements of the instructior8@Mesa and is defined by the

condition (Def. 4).
(Def. 4) There exists a finite sequengegof elements of (the instructions 8CMgsa)* such that

(i) lenps=Ilenp,

(i) for every natural numbek such that < k andk < lenp there exists an integésuch that

i = p(k) andps(k) = (aSedintloc(1),k)) ~ aSedintloc(2),i) ~ <fim|oc(1>::intloc(2)>, and

(i) aSeqf,p) = Flat(ps).

Let f be a finite sequence location and jpeibe a finite sequence of elementsZfThe functor
f:=pyielding a finite partial state CMgsa is defined by:

(Def. 5) f:=p=Load(aSegintloc(1),lenp))~ (f:=(0,...,0)) ~aSeqf, p) ~ (haltscmes,))-

intloc(1)

We now state several propositions:
(34) For every integer locatiomholdsa:=1 = Load((a:=intloc(0)) ~ (haltscmeg,) )-

(35) Foreveryinteger locatiamholdsa:=0= Load((a:=intloc(0)) ~ (SubFronta, intloc(0))) ~

<haItSCMFSA>)'
(36) Letsbe a state 0BCMgsa. Supposa(intloc(0)) = 1. Letcp be a natural number. Suppose
ICs = inslodcy). Leta be an integer location arldbe an integer. Suppose# intloc(0) and
for every natural numbersuch that € domaSe(p, k) holds(aSeda,k))(c) = s(inslod((co+
c)—'1)). Then
(i)  for every natural numbei such thati < lenaSe¢a,k) holds IC computatiors))i) =

insloqco+i) and for every integer locatidmsuch thab # a holds(Computatioris) ) (i) (b) =
s(b) and for every finite sequence locatiérnolds(Computations))(i)(f) = s(f), and
(i) (Computatiofs))(lenaSega, k))(a) = k.

(37) Letsbe a state 0BCMgsa. SupposdCs = inslog0) ands(intloc(0)) = 1. Let a be an
integer location an# be an integer. Suppose Lda$eda, k)) C sanda # intloc(0). Then

(i) for every natural numbersuch that < lenaSega, k) holdsIC computations))(i) = insloc(i)
and for every integer locatiomsuch thab # a holds(Computations))(i)(b) = s(b) and for

every finite sequence locatidnholds(Computatiofis))(i)(f) = s(f), and
(i) (Computatioris))(lenaSeéa, k))(a) = k.
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(38) Letsbe a state 05CMgsa. SupposdC = inslog0) ands(intloc(0)) = 1. Let a be an

integer location anét be an integer. Suppose=k C sanda # intloc(0). Then
(i) sis halting,

(i) (Results))(a) =Kk,

(iii)  for every integer locatiorb such thab # a holds(Results))(b) = s(b), and

(iv) for every finite sequence locatidnholds(Results))(f) = s(f).

(39) Letsbe a state 0BCMgsa. SupposéC s =insloq0) ands(intloc(0)) = 1. Let f be a finite

sequence location arbe a finite sequence of elementsbfSupposd:=p C s. Then
(i) sis halting,

(i) (Results))(f) = p,

(iiiy  for every integer locatiof such thab # intloc(1) andb # intloc(2) holds(Results))(b) =

(1
(2]

(3]

(4]

(5]

6]

[7]

8
19

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

s(b), and

(iv) for every finite sequence locatignsuch thag # f holds(Results))(g) = s(g).
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