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Efficient Schema Matching Algorithm Based on Projection Point Labeling
for Automatic Analogical Theorem Prover
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We discuss a second order predicate schema matching. We have designed a schema matching algorithm without
free individual variables. In this paper, we introduce an extended matching which is a matching between a schema
allowed renaming the constants and a formula. Firstly, We design the extended schema matching algorithm which
constracts judgment terms for deciding the matchability. Then, we discrib a method deriving matchers form the
judgment terms.

1.
2
(3] 1
2 t hd(t)
(8] ®, hd(®1) =D
[3] [2, 4] V =IVUPVUSICUSFC 0
2 veV O(v) £ v \%
2 0 weV, t(1<i<n) O(vi) = t;
0 A{vi:i=t1,-c,vn =t}
n t1, - tn  tn t 0
NP- 1] 2 0
(6]
2 NP- l.t=c ce IC td = c ce SIC
O(c)=d (eIC) t0=d
2.t=xz€lV O(z) =t =t
[5, 11] Huet  Lang[7, 8] 0=z .
3.t=f(tn) feFCUPC t0 = f(tn0).
4.t = P(t,) P € PV (P := du,t') € 6
t0 = t'{v, = t,0} t0 = P(t,)
5.t =ti#t # € {AV,D} t0 = t10#t20
2 t =t t0 = —(t'0)
6.t ="txt' he{v,3} t0 = hy.((t'{z := y})0
e a,b,c,--- 1% Yy
TyY, 2, FC
frg by PC DTy 1o @, 0 =
PV P,Q,R, - {P := Az1.Vz.p(z,u), cs :=0, fs:=f} ol
b0,
2 3,0, ... B0
o = (P(es) AVa.(P(z) D P(fs(2))) D P(fs(fs(cs))))o
®1 = P(cs) AVx.(P(z) D P(fs(x))) D P(fs(fs(cs)))- = Vz.p(z,0) AVz.(Vz.p(z,2) D Vz.p(z, f(z)))
cs fs D Vz.p(z, f(£(0))).
(S10) (SFC)
820-8502 P;, w; (1 € 1)
680-4 Tel:0948-29-7884 Fax:0948- {Pith, - th,),04) | i € T}

29-7601 e-mail:yamada@ai.kyutech.ac.jp



The 19th Annual Conference of the Japanese Society for Artificial Intelligence, 2005

3. 4.t =tax.tr (§ € {V, exists}) t1 J(s,11)
g 2 J(s,t) = bx.J(s,t1).
Simple
3 2 E'
E <S,t> cE J(Sl,tl) — p(b1:a5:=a,3:bs=b,al:as:=a,3:b5=a’ *2),
Simple J(s2,t2) = q(a®*s7= 42 51 p3iesi=h)
l.s =1t s € IC s = w E =
E' u{(s,t)} = E".
2. hd(s) = hd(t) = @ € FCU PC U {A,V,D,—} 2 E = {<sn,tn>} hd(s;) =
E=FE u{{QGm),Q(nm))} = E'U{{sm,tm)}. Si t; J(si,ti) (1 <i < )
3.s=tr® t="tye (e {v3}) E=FuU E J(E) =
{(s, )} = E'U{(®{z := w}, p{y := w})}. w
1. J(ss,ts) = ', c € ICUIV U{x} (i € I)
E J(E) = cPrxxen pL X p2={i:01;,Ub |i:
E 01; € p1, i: 02}
2. J(si,t;) = fPi(th,---,th), f € FC J(E) =
fr e (J({ T (sn, t1) 1), -+, J({T (s, 1) }))
2 E 3. J(si,ts) =p@(t§,~-,tﬁn),p € PCU{A,V,D,~}
o { (Va(Plas,nbs) A 3.Q(r,y,a5), IE) = B (I(T G D, T(T o 8I)
Vz.(p(b, a,z) A Jy.q(a,y,z,b)) 4. J(siti) = hmz i b e{v,3}

J(E) =t J({J (sn,t™)})
5. hd(J(sk, t)) # hd(J(s;,1;)) 1<jk<n
J(E) = s17%en,

(P(as,w1,bs) A Fy.Q(w1,y, as),
p(b7 a, U)l) A 3y'q(aa Y, w1, b)>
<P(as>w1>bs) A Hy'Q(wla y>aS)7

p(b,a, w1) A Jy.q(a, y, w1, b)) 2 FE J(E)
N (P(as,w1,bs), p(b, a, w1)), O(|E?) E
(Fy.Q(w1,y, as),3y.q(a,y,w1,b)) J(E) #
N (P(as,w1,bs),p(b, a,w1)),
<Q(w17w27a5)7Q(a> w2>w17b)> 4.
<517tl>7 /
— - B
< (s2,t2)
E = {{sn,tn)} sih = ti (1 <
z<n) 0 E 3E:{(sz,tz>|1§2§m} hd(sl):PEPV
0 E (1<i<m)
E S
1 FE
E _ .
1. J(E) =«° Sy = {A\vnv;,0|j:0 € p}.
2. J(E) =cf SJ(E) = {)\Wc} U {)\W.’Uj | 7: 9]' S
1s P(s1,- +,8m) t prUO;.
{i:0]s0=¢t 1<i<m} p(t) 3.J(E) = [fA(J(EL), -, J(Em)) Sumy =
st I(s,1) {NTmf(t, - tm) | Xomti € Sy, 1 < i < m}U
Avp.vj | j: 65 € phUB;.
1. J(s,w) = «"™), J(s,c) = ¢*© (c € IC), J(s,z) = x° t 4 s € PHUG
(€ IV). 4 2 Su(s1.41)11 ST (s2,t2) D)
2.t = f(tm), f € FC J(s,t;) (1 <i<m)
s t; J(s,t) =
FrO(I (s, tm))
3.t=p(m), p € PCU{A,V,D} J(s,t:) (1<i<
m) s t;

I(s,t) = p" (I (s, tm))



The

19th Annual Conference of the Japanese Society for Artificial Intelligence, 2005

{P :=Xz3.p(b,a,z2)},
{P := \T3.p(z1,a,22),as := b},
{P := \T3.p(z3, a,z2),bs := b},
{P := \z3.p(b, 1, 12),as := a},
Sitstny = § AP = ATz.p(ws, 21, 22),
as :=a,bg := b},
{P := X\T3.p(b, 3, 22),bs := a},
{P := \T3.p(z1, 23, T2),
as :=b,bs :=a}
{Q = X7z2.9(a, z2,71,b)},
Si{(sat)h = § {Q = ATa.q(z3, 22, 71,b), a5 == a},
{Q := \Ta.q(a, 2, x1,23),as := b}
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3 F , E SE
0eSg E
5 2 E
Se 19
{P := X\Z3.p(b,a,z2), Q := \Ta.q(a,x2,21,b)}
{P := XZ3.p(b,a,z2), Q := \Ta.q(x3,x2,21,b),as := a}
{P := \T3.p(b, a, z2), Q := \Ta.q(a,z2,21,23),as := b}
{P := \T3.p(z1,a,2),as := b, Q := A\Ta.q(a,z2,21,b)}
{P := X\Z3.p(z1,a,72), Q := A\Ta.q(a,x2,21,%3),as := b}
{P := X\Z3.p(z3,a,x2), Q := A\Ta.q(a,x2,21,b),bs := b}
{P := M\Za.p(zs,a,x2), Q := A\Ta.q(z3,z2,21,b),a5 =
a,bs := b}
{P := \zz.p(23,0a,22), Q = A\Ta.q(a,z2,21,23),a5 =
b,bs := b}

{P := X\ZT3.p(b, z1,22) Q := \Ta.q(a,z2,21,b),as :=a}
{P := X\Z3.p(b, 1, 22), Q := A\Ts.q(x3,22,21,b),as := a}

{P = MZa.p(x3,z1,22), Q := ATa.q(a,z2,21,b),a5 =
a,bs := b}

{P := Xzz.p(x3,21,22), Q := ATa.q(x3,x2,71,b),a5 =
a,bs := b}

{P = A\z3.p(b, 73, 22), Q = AT2.q(a, z2,71,b), bs := a}

{P := \zz.p(b,z3,22), Q := M\Fz2.q(x3,%2,71,b),a5 =
a,bs :=a}

{P := Xz3.p(b,z3,72), Q = ATa.q(a,T2,71,T3),a5 =
b, bs = a}

{P := X\zz.p(z1,z3,22), Q := ATa.q(a,z2,21,b),as5 =
b,bs :=a}

{P := A\z3.p(z1,23,22), Q := ATz.q(a,z2,21,23),as :
b,bs :=a}
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