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

On the Compositions of Macro Instructions. Part |

Andrzej Trybulec Yatsuka Nakamura Noriko Asamoto
Warsaw University ~ Shinshu University ~ Ochanomizu University
Biatystok Nagano Tokyo

MML Identifier: SCMFSAGA.

WWW: http://mizar.org/JFM/Vol8/scmfsaba.html

The articles([15],[[14],[22],[116]/12],121]/[112], 23] 15]/16],13],18],[01],[07],1101,[09],[11] [117],
[13], [4], [20], [18], and [19] provide the notation and terminology for this paper.

1. PRELIMINARIES
The following propositions are true:

(1) Forallfunctionsf, g and for all setx, y such thag C f andx ¢ domg holdsg C f +-(x,y).

(2) For all functionsf, g and for every sef such thatf [A= g[Aandf andg are equal outside
Aholdsf =g.

(3) Forevery functiorf and for all sets, b, A such thata € Aholdsf andf +- (a,b) are equal
outsideA.

(4) For every functiorf and for all sets, b, Aholdsae Aor (f +-(a,b))[A= f]A

(5) For all functionsf, g and for all sets, b, A such thatf A= g[A holds(f +- (a,b))[A=

(6) For all functionsf, g, h such thatf C handg C h holdsf+-g C h.
(7) For all sets, b and for every functiorf holdsa——b C f iff a€ domf andf(a) =h.
(8) For every functiorf and for every sef holds dongf [(domf \ A)) = domf \ A.

(9) Letf, gbe functions and be a set. Suppoda C domf andD C domg. Thenf[D =g[D
if and only if for every sek such thai € D holds f (x) = g(x).

(10) For every functiorf and for every seb holdsf|D = f[(domf ND).

(11) Letf, g, hbe functions and\ be a set. Supposkandg are equal outsidé&. Thenf+:-h
andg+-h are equal outsida.

(12) Letf, g, h be functions and\ be a set. Supposkandg are equal outsidé. Thenh+-f
andh+-g are equal outsidA.

(13) For all functionsf, g, h holds f+-h = g+-hiff f andg are equal outside dom

1 © Association of Mizar Users


http://mizar.org/JFM/Vol8/scmfsa6a.html

ON THE COMPOSITIONS OF MACRO INSTRUCTIONS. .. 2

2. MACROINSTRUCTIONS

A macro instruction is an initial programmed finite partial stat&6Mgsa.

We use the following conventionn, n denote natural numbers, j, k denote instructions of
SCMEgsa, andl, J, K denote macro instructions.

Let | be a programmed finite partial state ®€EMgsa. The functor Directed ) yields a pro-
grammed finite partial state §CMgsa and is defined as follows:

(Def- 1) DireCte(ﬂl) = (idthe instructions oSCMFSA+'(haItSCMFSA"—>90tO inslo¢card| ))) -1
The following proposition is true
(14) domDirected ) = doml.

Let| be a macro instruction. Note that Directegis initial.
Let us consider. The functor Macr@) yielding a macro instruction is defined as follows:

(Def. 2) Macrdi) = [inslod0) — i,insloq1) — haltscmeg,]-

Let us consider. Note that Macr@) is non empty.
One can prove the following proposition

(15) For every macro instructidh and for everyn holdsn < cardP iff insloc(n) € domP.

Let| be an initial finite partial state @CMgsa. Note that ProgramP4i is initial.
Next we state several propositions:

(16) dom misses domProgramPéRelocated], cardl)).

(17) Forevery programmed finite partial statd SCMgsa holds card ProgramP#@Relocatedl ,m)) =
cardl.

(18) haltscmeg, ¢ rngDirectedl ).

(19) ProgramPafRelocatedDirected]),m)) = (idine instructions oSCM,:SA“"'(haItSCMFSA"—>90t0 inslogm+
cardl))) - ProgramPafRelocated ,m)).

(20) For allfinite partial statds J of SCMgsa holds ProgramPat+--J) = ProgramPaft )+- ProgramPart).

(21) For all finite partial state$, J of SCMgsa holds ProgramPaiRelocatedl+-J,n)) =
ProgramPa(Relocatedl, n))+- ProgramPatRelocatedl, n)).

(22) ProgramPafRelocatedProgramPafRelocated ,m)),n)) = ProgramPafRelocated , m+
ny).

In the seque$, s1, & are states 0BCMEsa.
Let| be afinite partial state SCMgsa. The functor Initializedl ) yields a finite partial state of
SCMEesa and is defined as follows:

(Def. 3) Initialized1) = I +-(intloc(0)——1)+- Start-Atinsloq0)).
One can prove the following propositions:
(23) InsCodéi) € {0,6,7,8} or (Exedi,s))(ICscmpsa) = Next(ICs).
(24) ICscmes, € dominitialized]).
(25) ICnitialized() = inslog(0).
(26) I CInitialized(l).

(27) LetN be a setA be an AMI overN, sbe a state oA, andl be a programmed finite partial
state ofA. Thensands+:1 are equal outside the instruction locationgfof
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(28) Letsy, s, be states 06CMgsa. SupposdC sy = IC (s,) and for every integer locatioa
holdss; (a) = s,(a) and for every finite sequence locatibmoldss; (f) = s;(f). Thens; and
s are equal outside the instruction locationSS&Mesa.

(29) LetN be a set with non empty elemenSbe a realistic IC-Ins-separated definite non
empty non void AMI ovelN, ands;, s, be states 08. Supposes; ands, are equal outside the
instruction locations o8 ThenIC ) =1C g,).

(30) Supposes; ands, are equal outside the instruction locationsSEMgsa. Let a be an
integer location. Theg (a) = (a).

(31) Suppose; ands, are equal outside the instruction locationsS&Mesa. Let f be a finite
sequence location. Thes(f) = s(f).

(32) Suppose; ands, are equal outside the instruction locationsS@&Mgsa. Then Exei, s)
and Exe¢i, sp) are equal outside the instruction locationSS&Mgsa.

(33) Initialized)|the instruction locations BCMgsa = 1.

The schemé&CMFSAExdeals with a unary functof yielding an element of the instructions
of SCMgsa, a unary functorg yielding an integer, a unary functd{ yielding a finite sequence of
elements ofZ, and an instruction-locatioA of SCMgsa, and states that:

There exists a stateof SCMpspa such thalC s = 4 and for every natural number
holdsS(inslod(i)) = # (i) andS(intloc(i)) = G (i) andS(fsloc(i)) = H (i)
for all values of the parameters.
One can prove the following propositions:

(34) For every stateof SCMgsa holds donms = Int-LocationsJ FinSeg-Locations {IC scmeg, } U
the instruction locations @CMgsa.

(35) Letsbe a state 06CMgsp andx be a set. Supposes doms. Then
(i) xisan integer location and a finite sequence location, or

(II) x=1C SCMggps OF
(i) xis an instruction-location dCMgsa.

(36) Letsy, s, be states o6CMgsa. Then for every instruction-locationof SCMgsa holds
si(l) = (1) if and only if s; [the instruction locations BCMgsa = Sy [the instruction loca-
tions of SCMEgsa.

(37) For every instruction-locatidrof SCMgspa holdsi ¢ Int-LocationsJ FinSeq-Locations and
IC scmesa ¢ Int-LocationsJ FinSeq-Locations

(38) Lets), s, be states ofSCMgsa. Then for every integer locatioa holds s (a) =
$(a) and for every finite sequence locatioh holds s(f) = s(f) if and only if
s [ (Int-LocationsJ FinSeq-Locations= s, [ (Int-LocationsJ FinSeg-Locations

(39) Let s1, s be states of SCMgsa. Supposes; and s, are equal outside
the instruction locations ofSCMgsa.  Then s;[(Int-LocationsJFinSeq-Locations =
s[(Int-LocationsJ FinSeq-Locations

(40) For all states, s3 of SCMgsa and for every sef\ holds(sz+-s|A) [A = s|A.

(41) Let s, s be states ofSCMgsa, n be a natural number, and be an instruction
of SCMgsa. SupposelC ) +n = ICs,) and s;[(Int-LocationsJFinSeq-Locations =
s2[(Int-LocationsJFinSeq-Locations  Then ICgyeqis,) + N = 1CExeqincAddrins,) and
Exedi,s;) [ (Int-LocationsJ FinSeq-Locations= ExeqIncAddr(i,n),sp) [ (Int-LocationsJ FinSeq-Locations

(42) For all macro instructions J holdsl andJ are equal outside the instruction locations of
SCMEgsa.
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(43) For every macro instructidrholds dom nitializedl ) = doml U {intloc(0) } U {IC scmega }-

(44) For every macro instructionand for every sek such thatx € domnitialized!) holds
x € doml or x = intloc(0) or X = IC scmesa-

(45) For every macro instructidnholds intlo¢0) € domnitialized]).

(46) For every macro instructidrholds(Initialized(1))(intloc(0)) = 1 and(Initialized(l ) ) (IC scmesa) =
insloq0).

(47) For every macro instructidnholds intlog0) ¢ doml andIC scwg, ¢ doml.

(48) For every macro instructidnand for every integer locatiomsuch that # intloc(0) holds
a ¢ dominitialized]).

(49) For every macro instructiom and for every finite sequence locatioh holds f ¢
dominitialized]l).

(50) For every macro instructioh and for every se« such thatx € doml holds | (x) =
(Initialized(1))(x).

(51) For all macro instructionis J and for every state of SCMgsa such that Initialize@) C s
holdss+- Initialized(l) = s+-1.

(52) For all macro instructionis J and for every stats of SCMgsa such that InitializeJ) C s
holds Initialized!) C s+-1.

(53) Letl, J be macro instructions amslbe a state 06CMgsa. Thens+- Initialized(l) and
s+ Initialized(J) are equal outside the instruction locationSS&Mgsa.

3. THE COMPOSITION OF MACROINSTRUCTIONS

Letl, J be macro instructions. The functird yielding a macro instruction is defined by:
(Def. 4) |; J= Directedl)+-ProgramPafRelocatedJ, cardl)).

We now state several propositions:

(54) Letl, J be macro instructions aricde an instruction-location @8CMgsa. If | € doml and
I(I) # haltscmeg,, then(l; J)(1) = 1(1).

(55) For all macro instructionis J holds Directedl ) C I; J.
(56) For all macro instructionis J holds doni C dom(1; J).
(57) For all macro instructionis J holdsl+-(1; J) =1; J.

(58) For all macro instructionis J holds Initialized!)+-(1; J) = Initialized(l; J).

4. THE COMPOSTION OF INSTRUCTION AND MACROINSTRUCTIONS

Let us consider, J. The functori; J yields a macro instruction and is defined by:
(Def. 5) i;J=Macrq(i); J.
Let us considel, j. The functoi; j yielding a macro instruction is defined by:
(Def. 6) I; j=I; Macrqj).
Let us consider, j. The functori; j yields a macro instruction and is defined by:

(Def. 7) i; j =Macra(i); Macra(j).
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We now state a number of propositions:

(59) i; j=Macrai); j.

(60) i; j=1i; Macrqj).

(61) cardl;J) = card + cardl.

62) (1;3);K=1;(J;K)
63) (1;3); k=1;(J; k).
(64) (I;j)K=1(j;K)
(65) (I;i)k=1;(ik)
66) (i;J); K=i; (J;K)
67) (i;3J);k=1i;(J; k)
(68) (is i); K=1i; (j; K).
(69) (is i) k=1i;(isk)
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