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Extended Abstract®. This research is on provable forms based on syntactic
theorem using Kleene Axiom schema. Enact model I and II of propositional
formulas from enactment logic are proven in terms of theorems based on
deductive rules. This work proves by deduction rules that Enact Model I and II
are model theorems.
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1 INTRODUCTION

This research is based on axiomatical schemas[3] of Kleene that gives

theorems based on proofs of enactment models[1]. Syntactic computing[3] in
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the propositional calculus is based on using axioms and deduction rules[3] to
produce theorems. Kleene[3] give the following axiom schemas:
(la) ax—(B—-«).

(1b) (o= B)=(ax=(B=y)=(x—=y)).

2a) a—=(B—(anB)) .

2b) (x—B)—« .

20) (axnB)=B

(Ga) a—(aVB) .

(3b) B—(aVp) .

3o) (ax=y)=((B=y)=(aVB)=y)) -

(42) (ax—B)=(

(4b) (7o) —-«.

(x==B)=a)

Results of Work|[1]:
The models of enactment logic are:

(1) enact,—enact,

2) a,—a

3) aj—>l

4) rank,—t

(5) enact,—(enact,— a,)
(6) eanct,—(a;,—1)

(7 a,—(a;—>1)

®) a,~(I— rank,)

©) [—(rank,—t)



Axiom is produced by replacing the Greek variablee of an axiom schema by
formula. Models (5) and (6) will be proved using Kleene expression axioms (1a)

to (4b).

3 THEOREM PROVING

Let FEnact; toberepresented by E, .

Let Enact, toberepresentedby E, .

(5) enact,—(enact,—a,) : Enact Model I

(5) is proven by theorem 5 as shown below:

Theorem 5:

An enact; implies consequence of — -composites of enact, —a;

expressed as: enact, —(enact,—a;) ,then it is the consequence of

((enact ;—enact ;) = (enact,— a;)).

Proof. Theorem 5 is expressedas ((E,—E,)—=(E,—a,)).

Axiom. (1) (E,—E,)—(E,—a,)). given can be proved from
Kleene's Axiom.
2 (Eg—(E,—a))=(Eg—E )= (E;~(E,—a;))) ,axiomof
schema (1a).

3) ((E,—E,)—(E,—(E,—a;))) modus ponens of lines 1 and 2.



«, (¢=p)

B

Deduction Rule. ,where 3 isa consequence of «

and (x—B) .
(EE_-)(EL_‘)ai)):O(J (O(_')(EE_-)EL)_‘)(EE__)(EL_‘)ai)):B)
B

(E,—E,)—=(E,—(E,—a;))=B isthe consequence of

(E,—»(E,—a))=« and (E,—E,)—(E,—(E,—a))=B .

@ (E,—E,)=(E,~(E,—a,)
_’(((EI;_>EL)_’((EI;_>(EL_>‘11))_’(EI;_’al)))_’((Elz_> EL)_’(EE_)a,‘)))

axiom of schema (1b).
(5) (E,~E)-(E,~(E,—a))>(E,~a))~>(E,~E )—(E,~a))
modus ponens of lines 3 and 4.

«, (x—pB)
B
Oy =0 (o, =0t;— B,)

B,

B, isaconsequence of o;=«, and (0(320(4—‘)/34) .

Deduction Rule. , modus ponens 3 and 4 gives,

(E,—E )~ (E,~(E —~a))=a=a, (6=, B,)
(E;—E)=((E,~(E,—a))=(E;~a))>(E,—~E)—(E,~a))=8,

(6) An axiom of schema (1b) gives ,
(E.—E)>(E;—(E —a,))>(E;—a))
(7) Modus ponens on line 5 and 6 gives,

K=&, (0‘520‘6_’35)

Bs




<EE_’EL)_’((EE_’<EL_’a,'))_’<EE_’ai))zo‘s:o‘ﬁ,(‘xs:‘xé_’ﬁs)
(Eg—E,)—>(Eg—a,))=Bs

Bs is the consequence of ;=& and (s=c,—B5) .Thus
(E,—~E,)—>(E,—a,) .Hence

E,~(E,~E)|- (E,~E)—(E;~a)

E., E E, |- (E,~E)—>(E;~a)

(E,—E,)—(E,—a,) isatheorem.

(6) eanct,—(a;—1) : Enact Model IT

(6) is proven by theorem 6 as shown below:

Theorem 6:
An enact; implies consequence of — -composites of a j—>l , expressed
as: enact; — (a i~ [) , then it is the consequence of

((enact,—a;)—(enact, —1)).

Proof. Theorem 6 is expressedas  ((E, —a;)—>(E, —1)).

Axiom. (1) ((E,—a;)—>(E, —1)). given can be proved from Kleene's
Axiom.
@ (B ,~(a;=1)=(E,~a;)=(E,~(a;=1))) axiom of
schema (1a).

3) ((EL—>a/.)—>(EL—>(aj—>l))) modus ponens of lines 1 and 2.



Deduction Rule. aE (;_) ) ,where [ is a consequence of «
and (x—pB) .
(E,=(a;=1)=a, («=(E —a))=(E —(a;—1)=B)

B
(E,—a;)—(E, —(a;—1))=B is the consequence of
(E,—(a;—1))= and (E —a;)=(E,—(a;—1))=B .

@ (E,—a)=(E ~(a;=1))
—(((E, —>a_/)—>((EL—>(a_,—>l))—’(EL—>1)))—>((EL—’a_,~)—>(EL—’l)))

axiom of schema (1b).
5 (E,—a)=(E,~(a,=1)=(E,~1))>(E,—~a)=(E 1)
modus ponens of lines 3 and 4.

«, (x—pB)
B
Ky =&, (0‘4:‘)‘3_>B4)

B,

B, isaconsequence of o,=«, and (ct;=&,—pB,) .

Deduction Rule. , modus ponens 3 and 4 gives,

(E,—a)=(E = (a=])=0=a,, (0=x,~, B,)
(E,—a)=((E, ~(a,=1))=(E, =)= (E,—a)=(E,~1))=B,

(6) An axiom of schema (1b) gives ,
(ELHaj)_)((EL_’(aj_)l))_’(EL_J)) .
(7) Modus ponens on line 5 and 6 gives,
o= (5= Bs)

Bs




<EL_)a.j)_)((EL_)(a.j_)l))_><EL_)aj)):a5:a6,(0(5:(x6_>35)
(E,—a;)—(E, —1))=B;

Bs is the consequence of ;=& and (s=c,—B5) .Thus
(E,~a,)—(E,~1)

Hence E,—(a;,—>1)|— (E,—a)—>(E, —I)

E,a;,l |- (EL_>aj)_>(EL—>l)

L %>

(E,—a;)—(E, —1) isatheorem.

S CONCLUSION

This concludes work on a deduction theorem proving on Enact model I and II of
enactment logic in [1,2]. Futherwork will discuss the three remaining enact

models (IIT), (IV) and (V) of enactment logic.

Compliance with Ethical Standards

(In case of funding) Funding: This is research is funded by King's Alumni Group,
Association of Engineering with ISAreference grant number: 204424 20821845.

Conflict of Interest:

Author, Dr. Frank Appiah declares that he has no conflict of interest .

REFERENCES

1. Appiah F. (2020). Semantic Computation of Propositional Model Composites in
Enactment Logic, KCL Art & Science Research Office, Waterloo, England, United
Kindgom.



2. Appiah F. (2009/10), RuleML for Policy Exchange in Agent Commerce, King's College
London, Msc Dissertation.
3. Richard Stark W.(1990), Lisp, Lore, Logic, Springer Verlag, New York.



	Year of Study: 2016                      Year of Publication: 2020
	1 *AFFILIATE. UNIVERSITY OF LONDON, KING'S COLLEGE LONDON, DEPARTMENT OF ENGINEERING, LONDON, UK.

