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1. PRELIMINARIES

We adopt the following rulek, mare natural numberg, X are sets, anll is a set with non empty
elements.

Let f be a function and leg be a non empty function. One can verify tHat-g is non empty
andg-+-f is non empty.

Let f, g be finite functions. One can check tHat-g is finite.

One can prove the following propositions:

(1) For all functionsf, g holds domf ~ domg iff f ~ g.

(2) For all finite functionsf, g such that doni misses dorg holds cardf+-g) = cardf +
cardg.

Let f be a function and leA be a set. One can check thfat A is function-like and relation-like.
Next we state two propositions:

(3) For all functionsf, g such thai € domf \ domg holds(f \ g)(x) = f(x).

(4) For every non empty finite s€tholds card — 1 = cardF —' 1.

2. PRODUCTLIKE SETS

Let Sbe a functional set. The functfys yielding a function is defined by:

(Def. 1)(i) For every sex holdsx € dom[]siff for every functionf such thatf € Sholdsx € domf
and for every setsuch thai € dom[]s holds[]s(i) = T§Sif Sis non empty,

(i) [s=0, otherwise.
We now state two propositions:
(5) For every non empty functional s8tholds donT]s = N{domf : f ranges over elements

of S}.
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(6) For every non empty functional setaind for every setsuch that € dom[]s holds[]s(i) =
{f(i): f ranges over elements 6f.

Let Sbe a set. We say th&is product-like if and only if:
(Def. 2) There exists a functiohsuch thaS=[] f.

Let f be a function. Observe thfy f is product-like.
Let us note that every set which is product-like is also functional and has common domain.

Let us note that there exists a set which is product-like and non empty.
The following propositions are true:

(7) For every functional se@with common domain holds dofjs = DOM(S).
(8) For every functional sedand for every seitsuch thai € dom[]s holds[]s(i) = tS
(9) For every functional s with common domain holdSC [[]s.

(10) For every non empty product-like seholdsS= [[]s.

Let D be a set. One can verify that every set of finite sequencBs®functional.
Leti be a natural number and IBtbe a set. Observe thBt has common domain.
Leti be a natural number and IBtbe a set. Note thdd' is product-like.

3. PROPERTIES OFAMI-STRUCT

We now state two propositions:

(11) LetN be a setSbe an AMI overN, andF be a finite partial state & ThenF\ X is a
finite partial state of.

(12) LetShbe an IC-Ins-separated definite non empty non void AMI dNeandF be a pro-
grammed finite partial state & ThenF \ X is a programmed finite partial state &f

Let N be a set with non empty elements, &be an IC-Ins-separated definite non empty non
void AMI over N, letiy, i be instruction-locations @, and letl4, > be elements of the instructions
of S Then[i; — ly,i2 — 5] is a finite partial state db.

Let N be a set with non empty elements and3dte a halting non void AMI oveN. Note that

there exists an instruction &which is halting.
Next we state three propositions:

(13) LetSbe a standard IC-Ins-separated definite non empty non void AMI Byét be a
lower programmed finite partial state &fandG be a programmed finite partial stateDflf
domF = domG, thenG is lower.

(14) LetSbe astandard IC-Ins-separated definite non empty non void AMINMVEDe a lower
programmed finite partial state 8f andf be an instruction-location @&. If f € domF, then

locnum(f) < cardF.

(15) LetShbe a standard IC-Ins-separated definite non empty non void AMI lvendF be
a lower programmed finite partial state &f Then donk = {ils(k); k ranges over natural

numbersk < cardrF }.

Let N be a set, leSbe an AMI overN, and letl be an element of the instructions &f The
functor AddressPa(t) is defined as follows:

(Def. 3) AddressPaft) = I,.

Let N be a set, leBbe an AMI overN, and letl be an element of the instructions &f Then
AddressPaft) is a finite sequence of elements|gN Uthe carrier ofS.
One can prove the following proposition



ON THE COMPOSITION OF MACRO INSTRUCTIONS OF. . 3

(16) LetN be a setSbe an AMI overN, andl, J be elements of the instructions 8f If
InsCodél) = InsCodéJ) and AddressPd(it) = AddressPa(t]), thenl = J.

LetN be a set and Isbe an AMI overN. We say thaBSis homogeneous if and only if:

(Def. 4) Forallinstructions, J of Ssuch that InsCodg¢) = InsCodéJ) holds dom AddressP&H) =
domAddressPafd).

The following proposition is true
(17) For every instructioh of STC(N) holds AddressPa(it) = 0.

Let N be a set, leS be an AMI overN, and letT be an instruction type o8 The functor
AddressParts is defined as follows:

(Def. 5) AddressParfs = {AddressPaft);| ranges over instructions & InsCod¢l) = T}.

Let N be a set, letS be an AMI overN, and letT be an instruction type o6. Note that
AddressParfs is functional.

Let N be a set with non empty elements, &be an IC-Ins-separated definite non empty non
void AMI over N, and letl be an instruction o6 We say that has explicit jumps if and only if the
condition (Def. 6) is satisfied.

(Def.6) Let f be a set. Supposé € JUMP(I). Then there exists a sé¢ such thatk
domAddressPaft) and f = (AddressPaft))(k) and[addresspartsinscode (K) = the instruc-
tion locations ofS.

We say that has no implicit jumps if and only if the condition (Def. 7) is satisfied.

(Def. 7) Letf be a set. Given a sktsuch thak € dom AddressPa(t) and f = (AddressPaft)) (k)
and[JaddressPartsinscoge (K) = the instruction locations & Thenf € JUMP(I).

LetN be a set with non empty elements and3éie an IC-Ins-separated definite non empty non
void AMI over N. We say that has explicit jumps if and only if:

(Def. 8) Every instruction o§has explicit jumps.
We say thaShas no implicit jumps if and only if:
(Def. 9) Every instruction o§has no implicit jumps.

Let N be a set and I be an AMI overN. We say that has non trivial instruction locations if
and only if:

(Def. 10) The instruction locations &are non trivial.

Let N be a set with non empty elements. Note that every IC-Ins-separated definite non empty
non void AMI overN which is standard has also non trivial instruction locations.

Let N be a set with non empty elements. Observe that there exists an IC-Ins-separated definite
non empty non void AMI oveN which is standard.

Let N be a set with non empty elements and3éte an AMI overN with non trivial instruction
locations. Observe that the instruction locationS&f non trivial.

Next we state the proposition

(18) LetSbe a standard IC-Ins-separated definite non empty non void AMINwerd|l be an
instruction ofS. If for every instruction-locatiorf of Sholds NIQ(1, f) = {NextLocf }, then
JUMP(1) is empty.

Let N be a set with non empty elements andlldte an instruction of STQ). Observe that
JUMP(1) is empty.
LetN be a set and Isbe an AMI overN. We say thaBis regular if and only if:

(Def. 11) For every instruction typE of Sholds AddressPartsis product-like.
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Let N be a set. Observe that every AMI owgmwhich is regular is also homogeneous.
We now state the proposition

(19) For every instruction typ€ of STC(N) holds AddressParts= {0}.

Let N be a set with non empty elements. One can verify that@I@G regular and has explicit
jumps and no implicit jumps.

Let N be a set with non empty elements. One can check that there exists an IC-Ins-separated
definite non empty non void AMI oveN which is standard, regular, halting, realistic, steady-
programmed, and programmable and has explicit jumps and no implicit jumps.

LetN be a set with non empty elements,$dte a regular AMI oveN, and lefT be an instruction
type ofS. One can check that AddressParts product-like.

Let N be a set with non empty elements, &tbe a homogeneous AMI ovét, and letT be an
instruction type ofS. Note that AddressPartshas common domain.

Next we state the proposition

(20) LetSbe a homogeneous non empty non void AMI oier be an instruction 0§, andx
be a set. Supposes dom AddressPat). SUPPOSETaddressPartsinscode (X) = the instruction
locations ofS. Then(AddressPart))(x) is an instruction-location d&.

LetN be a set with non empty elements and3éie an IC-Ins-separated definite non empty non
void AMI over N with explicit jumps. Note that every instruction 8has explicit jumps.

LetN be a set with non empty elements and3éke an IC-Ins-separated definite non empty non
void AMI over N with no implicit jumps. Observe that every instructionSiias no implicit jumps.

We now state the proposition

(21) LetSbe a realistic IC-Ins-separated definite non empty non void AMI dVevith non
trivial instruction locations and be an instruction oS If | is halting, then JUMRA) is
empty.

LetN be a set with non empty elements, $dte a halting realistic IC-Ins-separated definite non
empty non void AMI oveiN with non trivial instruction locations, and Iéte a halting instruction
of S Note that JUMP!) is empty.

Let N be a set with non empty elements and3die an IC-Ins-separated definite non empty
non void AMI overN with non trivial instruction locations. One can verify that there exists a finite
partial state oBwhich is non trivial and programmed.

LetN be a set with non empty elements and3éte a standard halting IC-Ins-separated definite
non empty non void AMI oveN. Observe that every non empty programmed finite partial state of
Swhich is trivial is also unique-halt.

LetN be a set, leBbe an AMI overN, and letl be an instruction 0. We say that is instruction
location free if and only if:

(Def. 12)  For every sex such thatx € domAddressPaft) holds [agdressPartsinsCode (X) 7 the in-
struction locations o§.

The following two propositions are true:

(22) LetS be a halting realistic IC-Ins-separated definite hon empty non void AMI bler
with explicit jumps and non trivial instruction locations ahée an instruction o&. If | is
instruction location free, then JUMPB is empty.

(23) LetSbe a realistic IC-Ins-separated definite non empty non void AMI ®&Vvevith no
implicit jumps and non trivial instruction locations ahte an instruction o&. If | is halting,
thenl is instruction location free.

Let N be a set with non empty elements and3die a realistic IC-Ins-separated definite non
empty non void AMI oveN with no implicit jumps and non trivial instruction locations. One can
check that every instruction &which is halting is also instruction location free.

We now state the proposition
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(24) LetSbe a standard IC-Ins-separated definite non empty non void AMI Nveith no
implicit jumps andl be an instruction of. If | is sequential, theh is instruction location
free.

Let N be a set with non empty elements and3die a standard IC-Ins-separated definite non
empty non void AMI oveiN with no implicit jumps. Observe that every instruction®#vhich is
sequential is also instruction location free.

Let N be a set with non empty elements and3éte a standard halting IC-Ins-separated definite
non empty non void AMI oveN. The functor Sto@yielding a finite partial state dis defined as
follows:

(Def. 13) StoBs=ilg(0)——halts.

LetN be a set with non empty elements and3éte a standard halting IC-Ins-separated definite
non empty non void AMI oveN. Note that Stofis lower, non empty, programmed, and trivial.

Let N be a set with non empty elements and3éke a standard realistic halting IC-Ins-separated
definite non empty non void AMI ove. One can check that St&js closed.

Let N be a set with non empty elements and $dbe a standard halting steady-programmed
IC-Ins-separated definite non empty non void AMI oierOne can verify that Stdpis autonomic.

We now state three propositions:

(25) For every standard halting IC-Ins-separated definite non empty non voidSAdér N
holds card Stog = 1.

(26) LetSbe a standard halting IC-Ins-separated definite non empty non void AMINead
F be a pre-Macro o8 If cardF = 1, thenF = StopS.

(27) For every standard halting IC-Ins-separated definite non empty non voidSAiér N
holds LastLoc Stof =il 5(0).

LetN be a set with non empty elements and3éte a standard halting IC-Ins-separated definite
non empty non void AMI oveN. One can verify that Stdpis halt-ending and unique-halt.

LetN be a set with non empty elements and3éte a standard halting IC-Ins-separated definite
non empty non void AMI oveN. Then Stofsis a pre-Macro o,

4, ON THE COMPOSITION OFMACRO INSTRUCTIONS

Let N be a set with non empty elements, &be a regular standard IC-Ins-separated definite non
empty non void AMI overN, let| be an element of the instructions 8§f and letk be a natural
number. The functor IncAddkr, k) yielding an instruction oSis defined by the conditions (Def. 14).

(Def. 14)(i)) InsCodéincAddr(l,k)) = InsCodé€l),

(i) domAddressPaftncAddr(l,k)) = dom AddressPa(t), and

(iiiy ~ for every setn such thatn € domAddressPaft) holds if [agdresspartsinscods (N) =
the instruction locations o8, then there exists an instruction-locatidnof S such that
f = (AddressPaft))(n) and (AddressPaftncAddr(l,k)))(n) = ils(k+ locnum(f)) and if
[NAddressPartsinsCogie (N) 7 the instruction locations @&, then(AddressPaftncAddr(l,k)))(n) =
(AddressPaft))(n).

Next we state three propositions:

(28) LetSbe aregular standard IC-Ins-separated definite non empty non void AMNoaad
| be an element of the instructions&fThen IncAdd(l,0) =1.

(29) LetShe aregular standard IC-Ins-separated definite non empty non void AMNoaed
| be an instruction o8 If | is instruction location free, then IncAddrk) = 1.

(30) LetSbe a halting standard realistic regular IC-Ins-separated definite non empty non void
AMI over N with no implicit jumps. Then IncAddhalts, k) = halts.
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Let N be a set with non empty elements, #be a halting standard realistic regular IC-Ins-
separated definite non empty non void AMI owmwith no implicit jumps, letl be a halting in-
struction ofS, and letk be a natural number. Observe that IncAddk) is halting.

Next we state several propositions:

(81) Let S be a regular standard IC-Ins-separated definite non empty non void
AMI over N and | be an instruction ofS Then AddressPartsInsCddle =
AddressPartsInsCodacAddr(l,k)).

(32) LetShe aregular standard IC-Ins-separated definite non empty non void AMNoxed|
J be instructions o8. Given a natural numbérsuch that IncAddi , k) = IncAddr(J,k). Sup-

poseﬂAddressPartslnsCode (x) = the instruction locations & ThenﬂAddressPartslnsCo(:lk) (X) =
the instruction locations d.

(833) LetSbe aregular standard IC-Ins-separated definite non empty non void AMNcavedl
J be instructions 08 Given a natural numbdrsuch that IncAddi, k) = IncAddr(J, k). Sup-

poseﬂAddressPartslnsCode (X) # the instruction locations & ThenﬂAddressPartslnsCodia) (X) #
the instruction locations d&.

(34) LetSbe a regular standard IC-Ins-separated definite non empty non void AMINver
andl, J be instructions ofS. If there exists a natural numbé&rsuch that IncAddil ,k) =
IncAddr(J, k), thenl = J.

(835) LetShbe aregular standard halting realistic IC-Ins-separated definite hon empty non void
AMI over N with no implicit jumps and be an instruction o8. If IncAddr(l,k) = halts,
thenl = halts.

(36) LetSbhe aregular standard halting realistic IC-Ins-separated definite non empty non void
AMI over N with no implicit jumps and be an instruction ofs. If | is sequential, then
IncAddr(l,k) is sequential.

(37) LetSbe aregular standard IC-Ins-separated definite non empty non void AMNoaad
| be an instruction 08 Then IncAdd(IncAddr(l,k), m) = IncAddr(l,k-+ m).

LetN be a set with non empty elements, $ie a regular standard IC-Ins-separated definite non
empty non void AMI ovelN, let p be a programmed finite partial state®fand letk be a natural
number. The functor IncAddp, k) yielding a finite partial state dis defined by:

(Def. 15) domIncAddfp, k) = domp and for every natural numbersuch that i§(m) € domp holds
(IncAddr(p,k))(ils(m)) = IncAddr(TE4(m) P, K).

LetN be a set with non empty elements, $ie a regular standard IC-Ins-separated definite non
empty non void AMI ovem, let F be a programmed finite partial state§fand letk be a natural
number. Note that IncAddF, k) is programmed.

Let N be a set with non empty elements, &be a regular standard IC-Ins-separated definite
non empty non void AMI oveN, let F be an empty programmed finite partial statespénd letk
be a natural number. Note that IncA@Erk) is empty.

Let N be a set with non empty elements, &be a regular standard IC-Ins-separated definite
non empty non void AMI oveN, letF be a non empty programmed finite partial stat§adnd let
k be a natural number. Observe that IncAdK) is non empty.

Let N be a set with non empty elements, &be a regular standard IC-Ins-separated definite
non empty non void AMI oveN, let F be a lower programmed finite partial stateSpfand letk be
a natural number. Note that IncAd#t k) is lower.

One can prove the following two propositions:

(38) LetSbe aregular standard IC-Ins-separated definite non empty non void AMNoaad
F be a programmed finite partial state®fThen IncAdd(F,0) = F.

(39) LetSbe a regular standard IC-Ins-separated definite non empty non void AMINver
andF be a lower programmed finite partial state®f Then IncAddfIncAddr(F,k),m) =
IncAddr(F,k+m).
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LetN be a set with non empty elements, $dte a standard IC-Ins-separated definite non empty
non void AMI overN, let p be a finite partial state &, and letk be a natural number. The functor
Shift(p, k) yielding a finite partial state ddis defined by the conditions (Def. 16).

(Def. 16)()) domShiftp,k) = {ils(m+k); mranges over natural numberss(in) € domp}, and

(i)  for every natural numbem such that i§(m) € domp holds (Shift(p,k))(ils(m+Kk)) =
p(ils(m)).

LetN be a set with non empty elements, $te a standard IC-Ins-separated definite non empty
non void AMI overN, let F be a finite partial state d§, and letk be a natural number. One can
check that Shift, k) is programmed.

LetN be a set with non empty elements, $te a standard IC-Ins-separated definite non empty
non void AMI overN, let F be an empty finite partial state 8f and letk be a natural number. One
can verify that ShifF, k) is empty.

LetN be a set with non empty elements, $te a standard IC-Ins-separated definite non empty
non void AMI overN, let F be a non empty programmed finite partial stateSoand letk be a
natural number. Note that SHiR k) is non empty.

We now state four propositions:

(40) LetSbe a standard IC-Ins-separated definite non empty non void AMIaerdF be a
programmed finite partial state 8f Then Shif{F,0) = F.

(41) LetSbe astandard IC-Ins-separated definite non empty non void AMINyVErbe a finite
partial state o5, andk be a natural number. K> 0, then ils(0) ¢ dom Shif(F, k).

(42) LetSbe a standard IC-Ins-separated definite non empty non void AMIN\aerdF be a
finite partial state o6 Then ShiftShift(F, m), k) = Shift(F, m—+ k).

(43) LetSbe a standard IC-Ins-separated definite non empty non void AMIN\aerdF be a
programmed finite partial state 8f Then dont ~ dom Shif(F, k).

Let N be a set with non empty elements, &be a regular standard IC-Ins-separated definite
non empty non void AMI oveN, and letl be an instruction o6. We say that is IC-good if and
only if:

(Def. 17) For every natural numbleand for all states;, s, of Ssuch thas, = s;+-(ICs——(IC (s0) T
k)) holdsIC Exeql,s;) +k=IC ExeqIncAddr(1 k),sp) -

LetN be a set with non empty elements and3éie a regular standard IC-Ins-separated definite
non empty non void AMI oveN. We say thaSis IC-good if and only if:

(Def. 18) Every instruction o8is IC-good.

Let N be a set with non empty elements, &be a non void AMI ovemN, and letl be an
instruction ofS. We say that is Exec-preserving if and only if the condition (Def. 19) is satisfied.

(Def. 19) Lets, s be states 08, Supposes; ands; are equal outside the instruction locationssof
Then Exeél,s;) and Exe¢l,sp) are equal outside the instruction locationsSof

Let N be a set with non empty elements and3dte a non void AMI ovelN. We say thaSis
Exec-preserving if and only if:

(Def. 20) Every instruction 08is Exec-preserving.
We now state the proposition

(44) LetSbe aregular standard IC-Ins-separated definite non empty non void AMNowth
no implicit jumps and be an instruction o8. If | is sequential, thehis IC-good.

LetN be a set with non empty elements and3éie a regular standard IC-Ins-separated definite
non empty non void AMI oveN with no implicit jumps. Observe that every instruction®ivhich
is sequential is also IC-good.

Next we state the proposition
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(45) LetSbe a regular standard realistic IC-Ins-separated definite non empty non void AMI
overN with no implicit jumps and be an instruction o8. If | is halting, then is IC-good.

LetN be a set with non empty elements and3éke a regular standard realistic IC-Ins-separated
definite non empty non void AMI oveM with no implicit jumps. One can verify that every instruc-
tion of Swhich is halting is also IC-good.

One can prove the following proposition

(46) For every non void AMIS over N and for every instructioh of S such thatl is halting
holdsl is Exec-preserving.

Let N be a set with non empty elements and3die a non void AMI oveN. Note that every
instruction ofSwhich is halting is also Exec-preserving.

Let N be a set with non empty elements. Note that §8¥0s IC-good and Exec-preserving.

Let N be a set with nhon empty elements. Observe that there exists a regular standard IC-Ins-
separated definite non empty non void AMI owekvhich is halting, realistic, steady-programmed,
programmable, IC-good, and Exec-preserving and has explicit jumps and no implicit jumps.

Let N be a set with non empty elements and $be an IC-good regular standard I1C-Ins-
separated definite non empty non void AMI owerObserve that every instruction 8fis IC-good.

Let N be a set with nhon empty elements and3dte an Exec-preserving non void AMI ovist
One can check that every instruction®is Exec-preserving.

LetN be a set with non empty elements, $te a standard IC-Ins-separated definite non empty
non void AMI overN, and letF be a non empty programmed finite partial stat&ofhe functor
CutLastLod yields a finite partial state @and is defined as follows:

(Def. 21) CutLastLo€& = F\ (LastLodF——F (LastLodF)).

One can prove the following two propositions:

(47) LetSbe a standard IC-Ins-separated definite non empty non void AMI Bvand F
be a non empty programmed finite partial stateSofThen dom CutLastLd€ = domF \
{LastLocF}.

(48) LetS be a standard IC-Ins-separated definite non empty non void AMI Nvand F
be a non empty programmed finite partial stateSofThen dont = dom CutLastLo& U
{LastLocF}.

LetN be a set with non empty elements, $te a standard IC-Ins-separated definite non empty
non void AMI overN, and letF be a non empty trivial programmed finite partial state&sofOne
can check that CutLastL&cis empty.

LetN be a set with non empty elements, $dte a standard IC-Ins-separated definite non empty
non void AMI overN, and letF be a non empty programmed finite partial stateSofNote that
CutLastLod- is programmed.

LetN be a set with non empty elements, $te a standard IC-Ins-separated definite non empty
non void AMI overN, and letF be a lower non empty programmed finite partial statg ddne can
verify that CutLastLo€ is lower.

One can prove the following three propositions:

(49) LetSbe a standard IC-Ins-separated definite non empty non void AMIaerdF be a
non empty programmed finite partial stateSofThen card CutLastLde = cardF — 1.

(50) LetSbe aregular standard IC-Ins-separated definite non empty non void AMNo¥ebe
a lower non empty programmed finite partial stat&sodndG be a hon empty programmed
finite partial state ofS. Then domCutLastLoEé misses dom ShiftncAddr(G, cardF —'
1),cardF —'1).

(51) LetSbe a standard halting IC-Ins-separated definite non empty non void AMNy\ebe
a unique-halt lower non empty programmed finite partial statg ahdl be an instruction-
location ofS. If | € dom CutLastLo&, then(CutLastLod=)(l) # halts.
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Let N be a set with non empty elements, &be a regular standard IC-Ins-separated definite
non empty non void AMI oveN, and letF, G be non empty programmed finite partial state§of
The functorF; G yielding a finite partial state dis defined as follows:

(Def. 22) F; G = CutLastLod-+- Shift(IncAddr(G,cardF —' 1), cardF —'1).

Let N be a set with non empty elements, $be a regular standard IC-Ins-separated definite
non empty non void AMI oveN, and letF, G be non empty programmed finite partial stateSof
One can check tha&t; G is non empty and programmed.

One can prove the following proposition

(52) LetSbe aregular standard IC-Ins-separated definite non empty non void AMNo¥ebe
a lower non empty programmed finite partial stat&sodndG be a hon empty programmed
finite partial state o8 Then cardF; G) = (cardF + cardG) — 1 and cargF; G) = (cardF +
cardG) —' 1.

Let N be a set with non empty elements, &be a regular standard IC-Ins-separated definite
non empty non void AMI oveN, and letF, G be lower hon empty programmed finite partial states
of S. One can verify thaF; G is lower.

One can prove the following four propositions:

(53) LetShe aregular standard IC-Ins-separated definite non empty non void AMNoaed
F, G be lower non empty programmed finite partial stateS.ofhen dont C dom(F; G).

(54) LetSbe a regular standard IC-Ins-separated definite non empty non void AMINver
andF, G be lower non empty programmed finite partial stateS.offhen CutLastLo& C
CutLastLod~; G.

(55) LetSbe aregular standard IC-Ins-separated definite non empty non void AMNoaad
F, G be lower non empty programmed finite partial stateS.oThen(F; G)(LastLodF) =
(IncAddr(G, cardF —' 1))(ils(0)).

(56) LetSbe aregular standard IC-Ins-separated definite non empty non void AMNoWerG
be lower non empty programmed finite partial state§,@&ndf be an instruction-location of
S. If locnum(f) < cardF — 1, then(IncAddr(F, cardF —' 1))(f) = (IncAddr(F; G, cardrF —’

D))

Let N be a set with non empty elements, #be a regular standard realistic halting steady-
programmed IC-Ins-separated definite non empty non void AMI bvetith no implicit jumps, let
F be a lower non empty programmed finite partial stat§ aind letG be a halt-ending lower non
empty programmed finite partial state®fNote that-; G is halt-ending.

Let N be a set with non empty elements, #be a regular standard realistic halting steady-
programmed IC-Ins-separated definite non empty non void AMI bveith no implicit jumps, and
letF, G be halt-ending unique-halt lower non empty programmed finite partial staf$Naite that
F; Gis unique-halt.

Let N be a set with non empty elements, #be a regular standard realistic halting steady-
programmed IC-Ins-separated definite non empty non void AMI dveith no implicit jumps, and
let F, G be pre-Macros o8 ThenF; G is a pre-Macro o,

LetN be a set with non empty elements, $te a realistic halting steady-programmed IC-good
Exec-preserving regular standard IC-Ins-separated definite non empty non void AM oaad
letF, G be closed lower non empty programmed finite partial stat&s Wibte that~; G is closed.

We now state several propositions:

(57) LetShbe aregular standard halting realistic IC-Ins-separated definite non empty non void
AMI over N with no implicit jumps. Then IncAddStopS, k) = StopS.

(58) For every standard halting IC-Ins-separated definite non empty non voidSAdMér N
holds ShiffStopS k) = il s(k)——halts.
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(59) LetSbe aregular standard halting realistic IC-Ins-separated definite non empty non void
AMI over N with no implicit jumps and- be a pre-Macro o6 ThenF; StopS=F.

(60) LetSbe aregular standard halting IC-Ins-separated definite non empty non void AMI over
N andF be a pre-Macro 08. Then Stois, F =F.

(61) LetShbe a regular standard realistic halting steady-programmed IC-Ins-separated definite
non empty non void AMI oveN with no implicit jumps and~, G, H be pre-Macros o&.
Then(F; G); H =F; (G; H).
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