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ABSTRACT

In Artificial Intelligence field, Knowledge Engineering phase is considered
the most crucial phase of the development life cycle of the Knowledge Base
Systems [1]. In fact, Formal Logic in general and Modus Ponens specifically has
been the dominant tools for structuring this knowledge [3]. This led for forming
a gap between the knowledge area and the information area, which depends
structurally on the Set Theory in general and on the Relational Algebra in
particular [1]. Thus, trying to introduce a bridge to pass this gap in structuring
and treating knowledge, we have conducted a new knowledge representation
model that depends structurally on (Classical and Fuzzy) Set Theory. Then we
used it as the base for conducting an inference model that attempt, using a set
of algebraic operations and by going through a series of stages, to reach a
solution of the problem under study, in a manner very close to the one that
humans usually use in treating their knowledge, taking into consideration the
speed and accuracy as much as the problem allows.

Cey Words: Knowledge Base Systems, Knowledge Engineering, Expert
Systems, Knowledge Model, Inference Model, Fuzzy
Logic, Comparison, Fuzzy Subsets Theory, Membership
Degree, Importance Degree, Modus Ponens, Problem,
Studied State, Simple Knowledge Elements, Composite
Knowledge Elements, Knowledge .Nodes
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Select& Inspect_ stagel()

{
i =card(S) //1 will represent the level
if (1 <q)= return
do{
n=card(S)
R, = In A;: Va;eR;; izm;>1
jen-i+l
if (R, =) = continue
Ord(R,,m)
while(R, # @){
B = (&, €R)), R =R —{a,}
Inspect(Desda,,S] )
af3 - oCuts (S, a,,,)
if (S was changed )= {
if (card(S)>q)= i=card(S)
break
b
}
Ord(S, &)
twhile(——1>2 A card(S)>q)
} ______________________________________
1 Ri
S i
a; Inspect (Desc[a,.,S])
a;
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TrytoMakeCardSLess _q()

//Try to Make Card(S)<qg through keyElements
{if (card(S)<q)= return
for i=card(S) downto 1

{ Y, =select(a; € A :imp(a;)==1 A sat(a;)==null)
while (Y; = D){
A = (8 €Y)), Y=Y, —{a}

Inspect (Descla,,S] )
af -aCuts (S, 8, )
if (card(S)<q)=  return

H
}
A select(a; € A)
) : A 1=
.(sat(a;) ==nul
((card(S)<q) .
S
S () s
R S={AALA, .., A)}
(r) i S i
i
i nl
" iln-i)!
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Select & Inspect _ stage2(S)

{
I=n=card(S) //1 represents the level
if i1==1)=return
do{
R = CalcTotallnter sectionSetOfLevel(i, S)
if (R =)= continue
Ord (R;,m)
while (R, = J){
A =(8 €R)), R =R—-{a}
Inspect (Descla,,S] )
aff—aCuts (S, 8, )
if(S was changed )= Recalc(m, foreacha, €R,)
Ord (R;,m)
h
Ord(S, #&)
twhile(——i>2)
b

CalcTotallnter sectionSetOfLevel(i, S)
Ri
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i

CalcTotalhtersectionSetOflevel(i,S)

{
n=card(S)
r=0
while(++r < C!){
prod(R") = SelectNexBubSet( S, i)
R" :'IlAj : A € prod(R™)
j=
R =R YR" :if [a, eR 1 R" = m; = max(mj,mﬁr))
h
return R
j
0 SelectNextSubSet ( S, i,r)
()
( ) -
,card(S)< q 0 = af "
Ri l’Ilj
Ri S o - of
card(S) > q . Ri
.S a - of
card(S)<q
card(S)>q
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S
SelectNextSubSet ( S , level )
{ n=card(S)
if (n>q) throw("error")
static latest n=n
static latest level = level
static latest index=0
static bitsArray[2"][n]
if (latest_ n=n v latest level #level) = {
latest n=n
latest level =level
latest index=0

}
for(j =latest _index to 2" —1){
bitsArray[ j] = BinaryStateOf (2" —1)— })
if (number _of _bits _in(bitArray[ j]) == level) = {
latest index = j+1
for(i=0 to n-1D)if (bitArray[ j][i]==1) =
Subset = Subste  U{A} break
}
}
return Subset

}
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card(8)=3

et A, A, A, A, A
1 1 1 1 1
1 1 1 I 0
1 1 1 0 1

1 1 1 0 0 v = prod(R") = {4, A4, A}
1 1 0 1 1

1 1 0 1 0 v= prod(RP)={4,4, 4}

] 1 0 0 1 V= prod(RM) = {4, 4,, A}
—fotext_index=6_ | 1 0 0 0
1 0 1 1 1

0 | 1 0 v

134



2004 (20)

()
n>q
2 n
dY1=>1=n-1
i=n i=2
S .
(Rz a—af )
n<q
)S Ny No q

n=n, n=g-1 n=1 n=1

_| Moo +D) _{(Q—2)(Q—1)
2 ’ 2

ng +n, —2n0]_[q2 -3q+2-2q+4

2 2

oy (=25 *)

—(Q—2)}

=

]

S k(k+1)
. §|_—2

q No max Comp,

135



max Comp,

*)

2
(o

max Comp, (n,,q)

3)

.g<n

maxCompy
maxCompy
‘maxComp
maxComp,
maxCompy

ng

3)

card (S) < q

)2

(R

n;

136



2004 (20)

ol ;
ZC:]] = ZC:]] —(C:r?l +Cr111) = 2”1 _(nl +1) (**)
i=2 i=0
n
max Comp, N+l ont
max Compz(nl) =2" - (nl + 1) (**)
n
n< q
q
max Comp, q=n,
-q ny n,
2= Ny n
2°—2+1) < 2" —(n,+1) < 29—(q+1)
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*) Q<N

n =q q S
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