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Extended Abstract®. This research is on axiomatical proofing using Appiah-
Kleene Axiom expressions. Nine propositional formulas from enactment logic
are model proved in model terms baased on axiomatic schema means. This will
result in producing the model composites proposed from the axiom scheme.
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1 INTRODUCTION

This research is based on axiomatical computations of Appiah-
Kleene[4] that gives axiomatic expressions based on formulas of enactment

models[1]. Kleene give the following axiom schemas:

(la) ax—(B—-«).

(1) (a—=B)=(a=(B-y)=(x—y)).
(22) a—=(B—(anB)) .

2b) (x—=B)—-« .

20) (anB)—B -

(Ba) a—(xVB) .

3b) B—(aVp) .

Be) (a—y)=((B—y)—=((avB)—y))
(42) (a—=B)=((a—==B)= ) .

(“4b) (~a)—o«.

Results of Work[4]: Appiah-Kleene Expressions

Let Enact, toberepresentedby E, .

Let FEnact, toberepresentedby E, .



Axiom (1a):

(WE;—=(E,—Eg),
(2)a;=(a—ay),
(3)a;,~(I=ay),
(4)

rank,—(t—rank,).

Axiom (1b):

(1)(EE—>E) (Eg—(E,—a))—

—(a—a))-

(2)(
(3)(a,-—>l)—>((a —(l=a;))=
(4)(

Axiom (2a)

)E,—(E,»E_\E,),
2)a,—(a—a,Na),
3)a;~(l—a;Al),
4)rank, —>(t—>rank At).

(
(
(
(

(EE_’ai>)’

(a—a)),

(I—a;),

J
4)(rank,— t)—((rank,—(t— rank,)) — (t > rank))).

Axiom (2b):
(1)(EE/\EL)_’EE’
(2)(ai/\a)_’ai’
(3)(a;Al)—a;,
(4)(rank A t)— rank,

Axiom (3a):
(E,—(E,VE,),
2)a,—(a,Va),

(2)
(3)a;,—(a;vi),
(4)

4) rank,— (rank,V t).

Axiom (3c¢):

()(Ep—a)=>((E,—a)—

(2)(
(3)(a, (a,=1)=
(4)(

a,—a)—((a,—a)—

Axiom (2¢):

(ExVE,)—a;)),
((aiva)_“li)),
—l)-((a,~1)-((a;,Vl)=a))),
ra nk —t)—((rank,—t)—((rank,vt)— rank,)).



Axiom (4a): Axiom (4b):

1) —E. - E,,

()(E,—>E)—((E,~~E,)—-E,), 2B~k
(2)(a,—a)—((a,>—a)>a,), 3)na=ay,
3)
(4)

L

(1)

(2)
(( 3)
(a,—1)— (4)20a,~a;,
(ra (5)
(6)
(7)

3 ((aj—>—|l)—>—|aj),
5) -1,

4)(rank ,— t)—=((rank,——t)— —rank,).
6)t—t,
7)-—rank,— rank;

2 THEOREM PROVING OF MODEL COMPOSITES

The models of enactment logic are:

(1) enactg—enact,

2) a,—a
3) a;—=l
4) rank,—t

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

(7 a,—(a;—>1)

(8) a;—(l—>rank,)

©)  1—(rank, 1)

Theorems are proven by substituting a general possible axiom into other to
deduce a model composite by resolution and this is called unification. Models

(1) to (9) will be proved using Appiah-Kleene expression axioms (1a) to (4b).



(1) enact,—enact, : Enact Model
(1) is expressed by Appiah-Kleene Axioms (3b and 3a) as shown
below:
Axiom (3b-clause 1) is substituted into Axiom (3a-clause 1) at the
right-hand side to give a proof theorem.
Axiom (3b-clause 1): E, —=(E,VE,)
Axiom (3a-clause 1): E,—(E,VE),)
E,—(E,VE, )=(E,VE )<E,
E,— 1< E, :Unification
Proof. E,—(1—E,):Resolution
EE_>(<1<—_ EL):EL)
E,—E,

Model theorem of enactment is proved by unification and resolution.

Unification because (3b-c1) had its right-hand or-clause equalizing (3a-c1)
left-hand or-clause. Resolution because (3b-c1) and (3a-cl) had both E

and E, approaching 1 from both hands. In simple life, one does model or

sculpt a thing with both hands. Let get our hands into making something for
simple unity and achieving a resolution. Chang&Lee[5] did find a unification

algorithm for theorem proving for predicate logic.

Theorem 1: Enact model is a provable theorem.

(2) a,—a : Interest-Action Model

(1) is expressed by Appiah-Kleene Axioms (3b and 3a) as shown

below:



Axiom (3b-clause 2) is substituted into Axiom (3a-clause 2) at the
right-hand side to give a proof theorem.
Axiom (3b-clause 2): a— (ai Va)
Axiom (3a-clause 2): a,—(a;Va)
a,—(a,vVa)=(a,va)—a
a,— 1« a :Unification
Proof. a,— (1« a): Resolution
a,~((1-a)=a)

a,—a.

Theorem 2: Interest-Action model is a provable theorem in Appiah-
Kleene Axioms.
3) a j—>l : Interest-Location Model

(1) is expressed by Appiah-Kleene Axioms (3b and 3a) as shown
below:
Axiom (3b-clause 3) is substituted into Axiom (3a-clause 3) at the
right-hand side to give a proof theorem.
Axiom (3b-clause 3): [ —(a;VI)

Axiom (3a-clause 3):  a;—(a;VI)

a,—~(a,vl)=(a;VI)l

a;,— 11 :Unification
Proof. a;—(1<1): Resolution

a((1=D)=1)

g
a, L

Theorem 3: Interest-Location model is a simple provable theorem in
Appiah-Kleene Axioms.



(4) rank,—t : Rank-Time Model
(1) is expressed by Appiah-Kleene Axioms (3b and 3a) as shown
below:
Axiom (3b-clause 4) is substituted into Axiom (3a-clause 4) at the
right-hand side to give a proof theorem.
Axiom (3b-clause 4): t—(rank,Vt)
Axiom (3a-clause 4):  rank,— (rank;Vt)
rank,— (rank,Vt)=(rank,Vt)—t
rank,— 1t :Unification
Proof. rank,—(1«t): Resolution
rank,—((1 —t)=t)
rank,—t.

Theorem 4: Interest-Location model is a provable theorem in Appiah-
Kleene Axioms (3b-clause 4 and 3a-clause 4).

3 CONCLUSION

This research work concludes on axiomatic expressions constructed
from Appiah-Kleene axiom expressions. In here, expressive enactment logic is
used to model proven the composites of enactment logic. Theorem (1) to (4)
of model composites of enactment are proven by only a simple unification

from Appiah-Kleene Axioms (3a) and (3b).
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