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The articles[[1/7],[[2B],[[18],[[14],[124])17],.18],12],[18],[[19],[[22] [11],.19],15],[[10],[15],[14],186],
[12], [13], [20], [1€], [21], and[[11] provide the notation and terminology for this paper.

For simplicity, we follow the rules:a, b denote data-locations;, i», i3 denote instruction-
locations of SCM, s;, s, denote states dBCM, T denotes an instruction type &CM, andk
denotes a natural number.

The following propositions are true:

(1) a¢ the instruction locations dBCM.
(2) Data-Logcwm # the instruction locations dBCM.

(3) For every object of SCM holdso = IC scp or 0 € the instruction locations d8CM or o
is a data-location.

(4) Ifiy+#£is, then Nexfiz) # Next(iz).
(5) If 51 ands, are equal outside the instruction locationsSa&M, thens; (a) = (a).

(6) LetN be a setwith non empty elemen8he a realistic IC-Ins-separated definite non empty
non void AMI overN, t, u be states of, i; be an instruction-location @, e be an element
of ObjectKindICs), andl be an element of ObjectKird). If e=i; andu=t+-[ICs+—

e i1+ I], thenu(iy) =1 andICy = i1 andIC rojioningu) = (Exequ(ICy),u))(ICs).

(7) AddressPafthaltscy) = 0.

(8) AddressPata:=b) = (a,b).

(9) AddressPafAddTo(a,b)) = (a,b).
(10) AddressPafSubFronfa,b)) = (a,b).
(11) AddressPafMultBy(a,b)) = (a,b).
(12) AddressPafDivide(a,b)) = (a,b).
(13) AddressPaftotoiz) = (i2).

(14) AddressPafif a=0gotoiz) = (ip,a).
(15) AddressPafif a > 0gotoiz) = (iz,a).
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(16) If T =0, then AddressParfs= {0}.

Let us considel . Observe that AddressPaftss non empty.
We now state a number of propositions:

(17) If T =1, then donT|addressPars = {1,2}-

(18) If T =2, then donT|addresspars = 11,2}

(19) If T =3, then donT|addresspars = {1,2}-

(20) If T =4, then donT|addresspars = {1, 2}

(21) If T =5, then donT|addresspars = 11,2}

(22) If T =6, then donT|addressPars = {1}

(23) If T =7, then donT|addresspars = 11,2}

(24) If T =8, then donT|addresspars = {1,2}-

(25) TaddressPartsinsCote=h) (1) = Data-Logcwm.

(26) [MaddressPartsinsCoe—b) (2) = Data-Logcw.

(27)  MaddressPartsinsCodaddTo(ab)) (1) = Data-LoGcwm.
(28) ' [AddressPartsinsCogaddTo(a b)) (2) = Data-Logcm.

(29) ' [MaddresspartsinsCogBubFronta,b)) (1) = Data-Logcm.

(
(30) ' MaddressPartsinsCodgubFrontab)) (2) = Data-Logcwm.
(31) [MaddressPartsinsCodiultBy (a b)) (1) = Data-LoGcm.

(32) [MAddressPartsinsCodidultBy (a b)) (2) = Data-LoGcw.
(33)  MaddressPartsinsCotivide(a,b)) (1) = Data-Logcw.
(34) [MAddressPartsinsCot@ivide(a,b)) (2) = Data-Logcwm.
(35) [MaddressPartsinsCodgotoi,) (1) = the instruction locations d8CM.

(36) [addressPartsinsCotié a0 goto i) (1) = the instruction locations SCM.

)
2)
)
) =

(37)  MAddressPartsInsCoté a=0 goto i) Data-Logcm.

the instruction locations dCM.

2)(
(38) nAddressPartslnsCo(ié a>0gotoip) (1

(39) Maddressparts InsCo@ié a>0 goto i) (2) = Data-Logcwm-
(40) NIC(haltscm,i1) = {i1}-

Let us note that JUMfhaltscu) is empty.
We now state the proposition

(41) NIC(a:=b,i1) = {Next(i1)}.

Let us considea, b. Observe that JUMR:=b) is empty.
We now state the proposition

(42) NIC(AddTo(a,b),i1) = {Next(i)}.

Let us considea, b. One can verify that JUM@AddTo(a, b)) is empty.
We now state the proposition
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(43) NIC(SubFronfa,b),i;) = {Next(i1)}.

Let us considea, b. Observe that JUM{SubFronta, b)) is empty.
We now state the proposition

(44) NIC(MultBy(a,b),i1) = {Next(i1)}.
Let us considea, b. Note that JUMPMultBy (a, b)) is empty.
We now state the proposition

(45) NIC(Divide(a,b),i1) = {Next(i1)}.
Let us considea, b. One can verify that JUM@®ivide(a, b)) is empty.
One can prove the following propositions:

(46) NIC(gotaiy,i1) =iz}

(47) JUMRgotoiz) = {iz}.
Let us consider,. One can verify that JUM@otoi2) is non empty and trivial.
We now state two propositions:

(48) NIC(if a=0gotoiy,i1) = {ip, Next(i1)}.

(49) JUMRif a=0gotoip) = {iz}.

Let us considea, i,. Observe that JUMff a= 0 gotoiy) is non empty and trivial.
One can prove the following propositions:

(50) NIC(if a> 0gotoip,i1) = {iz, Next(i1)}.
(51) JUMRif a> 0gotoiz) = {iz2}.

Let us considea, i;. Observe that JUME a > 0 gotoiy) is hon empty and trivial.
We now state two propositions:

(52) SUCQiq) = {i1,Next(i1)}.

(53) Letf be afunction fronN into the instruction locations CM. Suppose that for every
natural numbek holds f (k) = ix. Then

(i) fis bijective, and

(i) for every natural numbek holds f (k+ 1) € SUCQ f (k)) and for every natural number
such thatf (j) € SUCQ f(k)) holdsk < j.

Let us observe th&CM is standard.
We now state three propositions:

(54) ilscm(k) = ik
(55) Nextilscm(k)) =ilscm(k+1).
(56) Nex{i1) = NextLocis.

Let us mention that InsCodealtscym) is jump-only.

Let us note thahaltscy is jump-only.

Let us consider,. Note that InsCodgotoi>) is jump-only.

Let us consider,. Observe that got is jump-only, non sequential, and non instruction loca-
tion free.

Let us considem, ip. Note that InsCodgf a = 0gotoiy) is jump-only and InsCod# a >
0 gotoiy) is jump-only.

Let us considen, i>. One can verify thaif a = 0 gotoi, is jump-only, non sequential, and
non instruction location free arifla > 0 gotois is jump-only, non sequential, and non instruction
location free.

Let us consideg, b. One can verify the following observations:
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*x InsCodéa:=b) is non jump-only,
x InsCod€AddTo(a,b)) is non jump-only,
x InsCodéSubFronga, b)) is non jump-only,
* InsCodéMultBy(a,b)) is non jump-only, and
* InsCodéDivide(a, b)) is non jump-only.
Let us considea, b. One can check the following observations:
* a=Dbis non jump-only and sequential,
x AddTo(a,b) is non jump-only and sequential,
*  SubFronga, b) is non jump-only and sequential,
*  MultBy(a,b) is non jump-only and sequential, and
x Divide(a,b) is non jump-only and sequential.

Let us observe th&CM is homogeneous and has explicit jumps and no implicit jumps.
Let us note thaBCM is regular.

We now state three propositions:

(57) IncAddrgotoiy, k) = goto ilscm(locnum(iz) +Kk).

(58) IncAdd(if a=0gotois, k) =if a=0goto ilscm(locnum(iz) + k).

(59) IncAdd(if a> 0gotoiz, k) =if a> 0goto ilscm(locnum(iz) +K).
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Let us note thaSCM is IC-good and Exec-preserving.
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