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Abstrct

The representation of knowledge is the problem becoming very important for the natural
language understanding systems. The form of representation must be such as capable of re-
presenting various concepts containd in everyday conversation and as well suitable for internal
processing to achieve a number of faculties required for such systems. Among many faculties
required, the one concerning the deductive inference is of vital importance becauce it is closely
related with the function of retrieving relevant knowledge from the data base, and consequently,
is the basic function of all.

In this paper, the author will describe a deductive inference rule and its algorithm based on
a knowledge structure. In this system, the concept of set is regarded as the pivotal concept

of all and the representation of knowledge, the knowledge structure and the deductive inference
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rule are all based on this concept.
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Fig. 2 Anexample of knowledge structure.

BSFOhTHEIONS. COFERZSMBAY TS5
NVBZOhOEROEBEACER ING LT EH0
¢, Fig. 2 (Ca@En) 2 (V/X)(3y/Y)V=2/Z)
(~Flzy)UG(yz)) M X, Y BXU Z tBRInt
WBREERT. SamiRidEARE L LTAND-OR
AHEEZED, CZOMWMK) T 5 VHBEROEBRITER
INB. —DOESICHEBED Y 7 I vdigERI NS
RRINOBT =4 Y THNE. ThE YTV F
x4 v EFES.

PERB—BOMBORREATH 3, QRotic
RBEEDEEROHICETEHD, $HLETRTOE
BOEBH—BERELRO OB EMBEING. C
NoREBFERICE BB XCRESIEDS
R, ZORIBEESZ~ v FRED.

6. m&E R

ABERBREACHE L HROBOEHBRIELET S
LERYRATFARKES>TRAIRTHS. UTTCIIES
BGRICES S ERBBAIZ B3,

T TN EROFHE E LT, J. Robinson
OBHFEEY BEHRENE 72— 250, XU
PhEIERBEZONTVARKOEREIELS5Z 5 &
W ETRIEBICENI.SDTH-7:. ZNTHCHh
PHERFCBOTAMICEL RIRVOR, £LD
FETLEROBRICEROFHRE DA TEL, A
DBEHFBOHEEENLT ELEIEBLLTHAS.

UTTRN2FEOBICHEBEFRSE LTOHERD
ATIEL, FROMBORALAEICTZC L, B&
URBOmBOhL S MEIIS U THER S R
LIS OHREEDTYWL EWIFEREREIKT S L
Eitkb, RANZABFIAKERYLES CLE2ER
LTBRINIHDOTH3B.

6.1 SE¥ERAY

FETREEO _EAMOMMBL MERFREFA L
THET 3 HEAR L. —HRENTSEEROL

Feb. 1976

BRIEROEATHZM, RArEBCLcaBiR
Db ETR, COSRBRRIEREAOBFR &L
NEENHE. TUDLE —ERREOEATREYT
&, XY 8kUH2ER @ Ofific XoY22 0
Bosbhid
(V z/X)F(x)=(V z/Y)F(z)=F(a)
=>(3 =/ Y)F(z)=(3 z/X)F(x)
R AEBERIKIUL, 1 XNZxd Db
(Vz/X)F(z)=(3 z/Z)F(z)
MBROUDCEBEBIHS.
—BOBARRBIITILEETHS. 50 P
Lk C ofic, P=C BRYT 20 ELEHE~NE b
DEFTS. P,C BROLICEDOINTVE LT 3.
P: (Qrixp/Xp1)Y(Qpr2zpa) Xp2):--
(Qpsxpal Xpa)F(z 1, 252,44, T jn)
C: (Qaza/Xa)(Qczxca/Xca) -+
(Qeszen/Xea)F(zp, 42,4+, T jn)
ZZT QT “I LR V" 2FbT
. P=C ofERBHRT 2ERRKRO=ZETH 5.
(1) BEH xiu T2 TP,CORRIESOHRZ
(2) P,C omSBRORRICEIEF
(3) BEMD P,C itV 3EHBOBRFR
Thd. INHRDINT, P=C OfHR
(1) FTRTOEHKDWT, TORBLEN P
T3, CTIR V BEbDMBH->TIRL S,
(2) RBESH P TRV, CTR I BIEH
FTRTCiL>% P ATHRBESZ V »5 3 iKEx3
ERETS. CO®k BRESHINIEZOEH 2
20T, EEEAT 2 ORBIRS L VAL (L) IC
HELMLEBCHIET IEROERAE P Tld Sy, C
T Te EUNEE SuDTe 123 2 BIEELRNE
&.
(3) EROEEM P LU C kT, BRI
Sofiadicky Tablel (P=C 0%ft) ofk#lk%:
MWilcd ol COEHRBUTOBBBAKCEZLTH
5.

Table 1 The conditions of P=C.

P C CONDITION
v v Xprd Xk

v 3 XpAXck=¢
3 3 Xprc Xer

Xpr: The domain of zx in P,
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Fig. 3 The condition of each variable being either universally
or existentially§quantified variable in the replacement.
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Table 2 Domains and quantifieres of the variables
in the replacement,

Qpi  Qci  Qri Xri CONDITION
v v Y Xci XpioXci
zieX3 V¥ 3 3 XpinXci XpinXcixd
3 3 vV Xpi XpicXci
v v —_ Xei XpiNnXei
zieX4d VY 3 — (Xpl::Xc:) XpiNXcixd
3 3 - \Xpi XpicXei
zteX5 Y — 3 Xpi
3 - Y Xpi
zieX6 Y — A Xei
—_ 3 3 Xei

Xpi: The domain of zi in P. Qpi: The quantifier of zi in P.
Xci: The domain of xi in C. Qci: The quantifier of i in C.
Xri: The domain of z in R. Qri: The quantifier of xi in R.
( ): not included in the repl but only saved.
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