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The articles[[1B],[[18],[14],[[1],[[17],.12],[[6],129],014],[13], 171,91, 5], 18], [10], [14],112],118],
and [15] provide the notation and terminology for this paper.

1. RELOCABILITY

In this paperj, k denote natural numbers.
Let p be afinite partial state SCMgsa and letk be a natural number. The functor Relocgigdt)
yields a finite partial state @CMgsp and is defined by:

(Def. 1) Relocateh, k) = Start-At(IC ,+k)+- IncAddr(Shift(ProgramPafip), k), k)+- DataPartp).

The following propositions are true:

(1) For every finite partial statgp of SCMrsa and for every natural numbek holds
DataPartRelocatedp, k)) = DataPartp).

(2) For every finite partial statg of SCMrsa and for every natural numbek holds
ProgramPatRelocatedp, k)) = IncAddr(Shift(ProgramPafip), k), k).

(3) For every finite partial statp of SCMgsa holds domProgramPéRelocatedp,k)) =
{inslodj + k) : insloc(j) € domProgramPa(p)}.

(4) Letp be a finite partial state 3CMgsa, k be a natural number, adbe an instruction-
location of SCMgsa. Thenl € domp if and only if | + k € domRelocate, k).

(5) Forevery finite partial statgeof SCMrsa and for every natural numbkiholdsIC scmeg, €
dom Relocatefp, k).

(6) For every finite partial statgp of SCMrsp and for every natural numbek holds
IC Relocatedp,k) = IC p+ k.

(7) Letpbe afinite partial state SCMEsa, k be a natural numbe, be an instruction-location
of SCMEgsa, andl be an instruction 08CMgsa. If 11 € domProgramPafp) andl = p(l1),
then IncAdd(l,k) = (Relocatedp, k))(I1 +K).

(8) For every finite partial statgp of SCMrsp and for every natural numbek holds
Start-AIC , + k) C Relocatedp, k).

(9) Letsbe adata-only finite partial state 8CMgsa, p be a finite partial state 8CMgsa, and
k be a natural number. IC scvs, € domp, then Relocatep+-s,k) = Relocatedp, k)+-s.
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(10) Let k be a natural numberp be an autonomic finite partial state GECMgsa,
and s;, s, be states ofSCMpsa. If p C s; and Relocateh,k) C sp, then p C
s1+-$2 [ (Int-LocationsJ FinSeq-Locations

2. MAIN THEOREMS OFRELOCABILITY
One can prove the following propositions:

(11) Let k be a natural number and be an autonomic finite partial state of
SCMpsa. SupposelCscmes, € domp. Let s be a state ofSCMrsa.  Suppose
p Cs Leti be a natural number. ThefiComputatiofis+- Relocatedp,k)))(i) =
(Computatiofs))(i)+- Start-A{1C (computatiors)) i) + K)+- ProgramPatRelocatedp, k) ).

(12) Let k be a natural numberp be an autonomic finite partial state GECMgsa,
and s, S, 3 be states of SCMgsa. Suppose ICscme, € domp and p C
sy and Relocateh, k) C s, and s3 = s1+-S[(Int-Locations) FinSeq-Locations Let
i be a natural number. ThenC computatiorisy))(i) T K = 1C (computatiors,))(i) and
IncAddr(Curlnst((Computatioifs;))(i)), k) = Curlnsti((Computatiofis,) ) (i)) and(Computatioffs; ) ) (i) | dom DataF
(Computatiofsp))(i) | dom DataPafRelocatedp, k)) and(Computatiofiss) ) (i) | (Int-LocationsJ FinSeq-Locations=
(Computatioifsy)) (i) [ (Int-LocationsJ FinSeq-Locations

(13) Let p be an autonomic finite partial state 8CMgsa and k be a natural number. If
IC scmes, € domp, thenpiis halting iff Relocatedp, k) is halting.

(14) Let k be a natural number and be an autonomic finite partial state of
SCMEgsa. Suppose ICscms, € domp. Let s be a state of SCMgsa. Sup-
pose Relocatdgh,k) C s. Let i be a natural number. ThefComputatiofs))(i) =
(Computatiofis+-p))(i)+- Start-Af{IC (computatiots+p)) i) -+ K)+SI dom ProgramPafp)+-- ProgramPatRelocatedp, |

(15) Let k be a natural number angp be a finite partial state oSCMgsa.  Sup-
pose ICscmes, € domp. Let s be a state of SCMgsa. Supposep C s and
Relocatedp, k) is autonomic. Leti be a natural number. ThefComputatiofs))(i) =
(Computatioris+- Relocatedp, k))) (i) +- Start-A{(IC (computatios - Relocatedp,k)))(i) — K)+-S| dom ProgramPafReloce

(16) Letp be a finite partial state 3CMgsa. SupposdC scus, € domp. Let k be a natural
number. Therp is autonomic if and only if Relocatég, k) is autonomic.

(17) Letpbe a halting autonomic finite partial stateSIEMrsa. If IC scmeg, € domp, then for
every natural numbecholds DataPa(Resultp)) = DataPartResul{Relocatedp, k))).

(18) LetF be a partial function from FinParf8CMgsa) to FinPartS§SCMgsa) and p be a
finite partial state 0BCMprsa. SupposdCscmeg, € domp andF is data-only. Lek be a
natural number. Thep computed- if and only if Relocatep, k) computed-.
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