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Summary. The aim of the paper is to show that SCMPDS ([8]) does not
belong to the class of standard computers ([16]).

MML Identifier: SCMPDS_9.

The terminology and notation used in this paper are introduced in the following
papers: [14], [19], [11], [3], [2], [13], [6], [12], [17], [1], [5], [9], [18], [20], 7], [4],
110], [15], [8], and [16].

1. PRELIMINARIES

In this paper r, s are real numbers.
We now state several propositions:

(1) o<r+|r.

(2) 0< —r+|r|.

(3) If |r| =|s|, then r = s or r = —s.

(4) For all natural numbers 4, j such that ¢ < j and i # 0 holds % is not

integer.

(5) {2-k;k ranges over natural numbers: k > 1} is infinite.

(6) For every function f and for all sets a, b, ¢ such that a # ¢ holds
(f+(a==b))(c) = f(c).

(7) For every function f and for all sets a, b, ¢, d such that a # b holds
(f+[ar— ¢,b—d])(a) = cand (f+:[a — ¢, b+ d])(b) = d.
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2. SCMPDS

For simplicity, we adopt the following rules: a, b are Int positions, ¢ is an
instruction of SCMPDS, [ is an instruction-location of SCMPDS, and k, k1, ko
are integers.

Let [y, Iy be Int positions and let a, b be integers. Then [l; — a,ly — b]
is a finite partial state of SCMPDS.

One can verify that SCMPDS has non trivial instruction locations.

Let | be an instruction-location of SCMPDS. The functor locnum(/) yields
a natural number and is defined by:

(Def 1) ilocnum(l) =1.

Let [ be an instruction-location of SCMPDS. Then locnum(?) is an element
of N.

We now state a number of propositions:

(8) 1=2-locnum(l) + 2.
(9) For all instruction-locations I3, l4 of SCMPDS such that I3 # I4 holds
locnum(l3) # locnum(ly).

(10) For all instruction-locations I3, l4 of SCMPDS such that I3 # I4 holds
NeXt(lg) 7'5 Next(l4).

(11) Let N be a set with non empty elements, S be an IC-Ins-separated
definite non empty non void AMI over N, i be an instruction of S, and [
be an instruction-location of S. Then JUMP(:) C NIC(3,1).

(12) If for every state s of SCMPDS such that IC; = [ and s(I) = ¢ holds
(EXGC(i, S))(ICSCMPDS) = NeXt(ICS), then NIC(i, l) = {Next(l)}.

(13) If for every instruction-location ! of SCMPDS holds NIC(i,l) =
{Next(l)}, then JUMP(i) is empty.

NIC(goto k,l) = {2 - |k + locnum(l)| + 2}.
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NIC(returna,l) = {2 - k; k ranges over natural numbers: k£ > 1}.
NIC(savelC(a, k1),1) = {Next(l)}.
IC(a:=ki, 1) = {Next(l)}.
IC(ak,:=ko,1) = {Next(l)}.
10((a k) := (b, ko). 1) = {Next(1)}.
IC(AddTo(a, k1, k2),1) = {Next(l)}.
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IC(AddTo(a, k1, b, k2),1) = {Next(l)}.
IC(SubFrom(a, k1, b, k2),1) = {Next(l)}.
1C(MultBy(a, k1, b, k), 1) = {Next(1)}.
IC(Divide(a, k1, b, k2),1) = {Next(l)}.
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a kl) <> 0_goto ks, ) = {Next(l),
a, ki) <= 0_goto ko,1) = {Next(l),

( |2 - (k2 + locnum(1))] + 2}.
( |2 - (k2 + locnum(1))] + 2}.
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(27) NIC((a, k1) >= 0_goto ka,1) = {Next(l), |2 - (k2 + locnum(l))| + 2}.
Let us consider k. Observe that JUMP(goto k) is empty.
Next we state the proposition
(28) JUMP(returna) = {2 - k; k ranges over natural numbers: k > 1}.
Let us consider a. Note that JUMP(return a) is infinite.
Let us consider a, k1. One can verify that JUMP (savelC(a, k1)) is empty.
Let us consider a, k;. Observe that JUMP (a:=k;) is empty.
Let us consider a, k1, k2. Note that JUMP (ag,:=k2) is empty.
Let us consider a, b, ki, k2. One can check that JUMP((a, k1) := (b, k2)) is
empty.
Let us consider a, ki, k. One can verify that JUMP(AddTo(a, k1, k2)) is
empty.
Let us consider a, b, k1, ka2. One can verify the following observations:
x  JUMP(AddTo(a, k1,b, ko)) is empty,
* JUMP(SubFrom(a, k1, b, k2)) is empty,
x  JUMP(MultBy(a, k1, b, k2)) is empty, and
«x JUMP(Divide(a, k1, b, k2)) is empty.
Let us consider a, k1, ko. One can verify the following observations:
x  JUMP((a, k1) <> 0_goto kz) is empty,
*x  JUMP((a, k1) <= 0_goto k3) is empty, and
*  JUMP((a, k1) >= 0_goto k) is empty.
Next we state two propositions:
(29) SUCC(l) = the instruction locations of SCMPDS.
(30) Let N be a set with non empty elements, S be an IC-Ins-separated

definite non empty non void AMI over IV, and I3, 4 be instruction-locations
of S. If SUCC(l3) = the instruction locations of S, then I3 < l4.

Let us mention that SCMPDS is non InsLoc-antisymmetric.
One can verify that SCMPDS is non standard.
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