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In the research field of hypertext, one cannot establish a comparison among the facilities of the proposed
hypertext systems for the lack of their precise formal models. We propose a formal model of hypertext that
has a power of expression and integrates the common proposed structures in many hypertext systems. The
operations applied on the structures in the model are also formally defined. In an ordinary hypertext system,
a navigation mechanism is provided as the main facility for searching the contents. In order to expand the
ability to search, we propose a query mechanism to be used in addition to the navigation mechanism. The
expressive power of the query mechanism are equivalent to one of the relational calculus. Since the model and
the mechanisms proposed in this paper are defined in a formal way, they can be applied to various practical
hypertext systems.
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Tay 7 FRYBTOICAWLbNRS,, FlxIE. a[24[5)] 12
J=FanuEBEOTuvyrOhO s FHOT Oy %

#=3, BIAI 2 % X Block Specification 1233 LT, H#
B2 5 A Sequent Constructor & H\ % L EkDik
UREE LTHETILITED, BURERTHHET
L LCIX. Sequent Constructor, Unfold Operators, 3
BRET O 3 BENH B, ThO OEETORANLE
BRHTRRBH, I T OO EERNRH %R
o 3. a ¥ [Intuition’, [‘noun’], [immediate’, un-
derstanding’]] £V IV EHRT LIRET S, €I Ta
R LTW L OPDEEET R ) LUTDL D072,



Block Specification al3)2]] =

Sequent Constructor [[a[1]],a[2]] =

Unfold Operator a) =

WHHET a2]feld] = [°
3.1.2 ERiEL

E#H 16 (BFROEKR) ZOFHICBIT 2T
DREEZEF R (Atomic Formula) DHESCHRNCHE ),
BEEICHE SN DB IBOBBBEOFEITHIET 5o

Atomic Formula = Predicate(Term,..., Term)

m]

ERERS: FEF2 L DD LoFIEEROL & FNIZ
BIMOFTE LTEX S FFUIK L ARICH Il
THb,

p(tl)' v )tﬂ) Ep([tli' .. 7tn])

7272, p € Predicate. t1,...,t, € TermTd 5,

‘understanding’

[[“Intuition’ ], [‘noun’]]

[ “Intuition’, ‘noun’, ‘immediate’, ‘understanding’]
(

noun’, “mmediate’, ‘understanding’]

BT, MAABREED 1 DT 5D 2 FR=13 2 205
BELDHDT, 2200F K ), a; DHEMBARIZ= (a1, a2)
ELTHET, lIBETHVAFICETE, W OPDETF
ROBIERT, 72731, title = 1 T functional label = 2
TanlR/—-FiFET,

< (n[title], ‘elephant’ )

# (n[functional label],‘noun’)
= (n[title], *tion’)

= (‘machine’, n[3(1]])

BEFRiIcBVTi, AL REEL LTHESATYS
2 ERMRLIANIC, NAIS=FF AN HBPDT V—T DH
MERFEBL LTHWDZ ENTESL, HLIE, WIETH
W E R EEFROEMESE PLTHE, P(z) i
z HPIZEETRTVERE I DEHET,

E#H 17 (BRSRIIEAOHIGER) DT ICRTHIEIC BV THRET (V 721 3) IR S N EBOFHEHE

BERCHECBRASRBRCEORE LD ET S,

Well Formed Formula ::=

Boundary

PIZE, LTFORBT<CEEGREXNTH S,

e (Vz2/P)(< (z,1000))
TNV—F PIZETNAETNTOEMEHN 1000 &1
NEOHPEIPERT,

* (32)(Q(z) — P(2))
Th—7 Q&I T LTI/ v—7 PicE
INTVRD LV IEEDPFET 2N EIDPERT,

Atomic Formula

(Well Formed Formula A Well Formed Formula)
(Well Formed Formula v Well Formed Formula)
(Well Formed Formula — Well Formed Formula)
— Well Formed Formula

(3 Variable)( Well Formed Formula)

(V Variable){ Well Formed Formula)

(3 Variable/ Boundary)( Well Formed Formula)
(V Variable/ Boundary)( Well Formed Formula)
Predicate

u]

EHERS: FREF BT Boundary PEE S NI HE
ELRIENEIMDTOL S cBERI O,

(Vz/T)(W) = (Vz)(r(z) = W)
QAz/TY W) = (Qz)(r(z) AW)
7272L.z € Varigble, 7 € Boundary, W €

Well Formed FormulaT® %,

3.1.3 Ruabe



TEX 18 (ML EShEeDEMA B &b i3I Qualifier T VA I LICI VB ER S,

< Constructor | Well Formed Formula>

., Canadidate )

Qualifier =
Constructor Candidate
[ Candidate ]
[ Candidate, ..
( Candidate )
Candidate

Node Specification

Node Specificaiion/Boundary
Block Specification
Block Specification/Boundary

#HBERS:  Candidate 128\ T Boundary 2SHEE S N7z
BE. UTORAICEITCTEERZ Hb,

<z/T|W>>=<z|r(z)A(W)>

7272L. z € Node Specification or Block Specification.
T € Boundary. W € Well Formed Formula TH5,

HoCHEN 2 9 2 Qualifier AV A Z LI X DA 7R
Wb P RIKICERT A Z LI TH S, FIE,
BLAOMWEDLRYEECIIUTOL ) 2BELZMWED
FEFHRIZERT B LATES,
. Q déf

<z | @) (FN(Z (i 3)A = (z[i[s]],‘animal’ ))) >

BEROBBALOHIZ ‘animal’ LW HHEERSATS

J—FERBELIN—TQ LTS,

o < z{functional label] |= (z{title],'dis.¥’ ) >
‘dis’ THHE HBEBORFLRET %,

e <z/Q| (Yy)(2 (s[title], y[title])) >
TN—7 Q FTHERTRRED / —F £RHKT 2,

o <z | @F)(ENEN(= (G, 3)A = (ylil]], ‘sing’) -
A= (z,ylilj + 1]))))) >
FTRCHDJ —F OHEBALICBT sing’ &V HH
BORICELREET O v 7 ¥ RET 5,

3.2 NAIN—FFXMIHBITIENEDED
BAZEVWEbEOBKREEET 20010 EROER

T b b (domain) ¥ EHT 2, £ LTI DHFRIC
HTE| EFNVEROLZEREELET 5, 2L, KA

|
|
|
| Candidate || Candidate
|
|
l

[m]

IZBR Y A3 B 7o ORI Tiafett L St DIERRIAT
Tk, UL, FROPUEIE o BEREREGRX
DAFFAHT B,

T 19 (BYER) HEHHER (effective domain) DIZEL
TOLIREHESND,

o DIZHFDEEKDI N —TThH5b, T,

o DIIEBOTHEERT -IIHFRLZERTHS, T
=i,

o DRFT DT N—T7ThHHELETOEEFZITNT
NP OFEERIZET 5,

ce DIEHB c VWEDHERDCETAZEXET, O

BATHEOEOERICHE L TREZHERYEHTS
722, BINTHMEROBRA T A, =7
B LTARTFIZE L 2V, FHERICE LTI AR
FHEZDHILIT D, FOFESHFERICBVWTHEFOE
FEIRFOERPEHMLT U LHEET LI EHITE
Bo NWAIR—FFANHDT N—FDIHYPTN—F%E
FLLTHOZIENTEL, ZZTIRTF. ARHERIC
BT 20 oPh0EERCHERERL, BICEthb AV
TERYEHT 5,

T 20 (FMEBOFRES LUMR) HLhHEICET
B, B ERLUTOL I ICE#RSINDL, TNOHDHE
DERD T LAERTH S, LEPROERDFOT
IR,
Ve DVyeE + zeD+EyeD+E
VzeDVyeE + z|yeDxE
VeeDVyeE + ifz=ythenz¢D-E



elsezecD-F
DCE F VzeD,z€E

/2L, AF BRI TADL L TBASNHETEL | 2%
BErRYT %, [u)

HBER: ROBBIBIIREBES NI IBOERTE
HTIHDICHAVSRS,

ﬁD;E(...((D1 X D) x D3) x...)x D,
i=1

ROFEFRICBV TS OEOBRL YA TS, BRI
BMOEbEORBL L (F 21k —F) ONENRS
W=7 IIEHRmT 5,

EH 21 (RyELTEER) B4OBV LS b EE
Q = (Literal, Qualifier) DEFRIZM I = (D, K,E) I
LoTERERL, 12771,

o DI Q RET ALY OERL XTHMHERT
H5b,

o KEEHITINPS DEOEYR~DT v E YT
TH5 (i.e. &c€ ConstantiZB LT K(c) € D)o

e Bl Q KETNLZRFENS DOEEOI V-
NDITIEVTThHD (ie. FENFn DX P €
PredicatelZB LT E(P) C [Ti, Di)o E(P) 1318
RICBWT PO LIFITNG,

BEpIHWEbEICHN 2 BHE AU 2 EDEROE
BANETEBRT R, p3 LB OFDHEHIC L D> TED
bo ARTHEAN O ITRIE LTINS, XORIIE

HEEO L LT Q OMIRAIVERANEWRENS T
LEERLTWS,

F, Syntez = Meaning

EEBE L I 2B M 2 BERN L S0
ERUY-Y (I

Environment \-, Syntaz =1 Meaning

u]

ZZT, BHSCRRNCH T 2 IR & REMISRT, VT
TNV 2RI H OEHR TR LEED Th 3,

T 22 (ROEMN) UTOMROEHICE VTR, 42 ¥ EHIZZNENEOBICE CECEAIZ 5 2 ITET 5

bDET B,
i,11,13 € Block Indez
b € Node or Block

a,a,az,.

B AT FHIBL L HMERI BT DEHEET,

b={ai,...,a.]F, 3]
b=las,...,an] b, b[3]
b=1lay,...,a,],%; <1y Fpbfiy ~ i3]
Fyo [a]

F, [ay, ..., an]

Foay | az

Foarlfas, ..., a5]

ko lag, ... an-1] Il an

ko lan, . ak] ] [aksd, - - -y an)
Fol(a)

FoX([a])

I—,,!([al, ey a,.])

<oy Gk, Gk 1, -

.y 8p—1,an € Term

a;

far, ..., 6oy, 0041, ... ,0,]
lai,,- .., a,]

g
[a1, ...
[ar, a3}

[al)azy"

G ]

-y an]
[a1:~"1an—l;an]

las, ..., an]
a

=5 a

fer |l - ]l eal
U ¢ =Nai)st. 1<i<n



a

HHFEBROBASE AV LT, ROEHRICBWVT  (true 721t false) ThH Do BIK (Meaning) DHICH
RADSEDET NERMERYRT I EITE L %%, TAHEETF and & or & not ILEFOREELOFR

B, DIXERFEREFET,
T 23 (BFROEK) DTFOEHCH T, D;E %9 HIEREET

BT AEHERETEL, PIIHESCEAIZ 9 X an Db, Wi(e) =11 Db, Woles) =1 12
Predicate DA VA Y V A% FET, 2 208N 2{E true DF, Wi(e1) AWy(ez) =1 vi and v
& false I3 Boolean HZIEBDEH TH 5. Dr,Wi(e1) =>rvi Db, Wa(ez) =r 1

or Dk, Wi(e)) vV Wa(es) =1 vy or vy

D f‘p Wl(Bl) =>rv; D "p Wz(eg) = V2

D+, Wy(e1) — Wa(ez) =1 not v, or v
Dr,W(e)=v

Dt, ~W(e) = not v

n
[er,...,ca) €P,PC ] Ds
i=1
F, P(ey,...,cn) =y true

imply

not

fer, - oeal ¢ PP S TL s RET (v 7013 3) 2o RARERI, RS

§=1
F, Pley,...,cn) = false EHN R AR o - R EHIRE R RS,

a forall Vd € Db, W(d) =1 true

D+, (Vz)W(z) = true

BEFROFIHAAHBRTFE=1% EDVBTNHEITBNT 3d € D+, W(d) = false
b, HOESEIR (subdomain) & LTHG B LFEZIH DF, (Vz)W(z) = false
BAES NS, BT, = (z1,22) 13 21 W 2 L[ . 3de D+, W(d) =/ true
UTh2 L I REHERTHD LELOND, eXIStS T En)W(z) =7 true

vd € D+, W(d) = false

T 24 (HEREXDERK) LTOER BT W,
Dt, (3z)W(z) = false

Wy, WoldtSCRAI 7 9 X Well Formed Formula DA
VA VARET, AYEH, v, it Boolean EH o

£ 25 (MVEShENER) UTOEECBVT, SE DIANFRERT. A5 EBz IHDHHRCBTHE
BrEd, yIZESCER 2 5 R Constructor 2B T 5, W(z) I3HMICRAI 2 5 A Well Formed Formula D51z %
FolAVAY VYV ATH S,

SCDF,Vz €S, W(z)=>;true SC DF,Vz € (D-S), W(z) = false
Dbr,<y|W(y)>=>1S

]
FROEHRLAOTNAA—FF A MBI 2BWE  KIRROUERFH (AF) PLETH S, MEOHIK L,
bEDOEFRERD L HICEET 5, AR TERICOVTIR IR ER~2 W &2 T 5,
FH 26 (NTN—FFIMICHT3MVEDE) HX
BHAZ 9 R Qualifier DA VAF VR ¢gHBBEHDOb L . -
TSRS NG £ 55 L. HIeBWTRA Sk TERSR 27 (B &h ERERO—IME)
bt qid S M & B,
H Hb,q=1S Dr,q=1S
H Ht,evaluate(q) =1 S D'(CD)F,qg=>1 5(CS)
[m]
Foa DRIVA DU SEOZAN B L UREMERT 20 LKL, ¢ € QualifierTH 2, o

— 68—



4 PBEOERZE
NIIS=F XA DF—FEF I

—ERORFFEEIT L o TNA 28— FF A F DT Eakic
RIS 23RFH e ENT V25, Tompa(16] i hypergraph4]
CESVAT— S EFVEREL TS, Campbell 12
Lo TRESI A HAM[5] T, 5% 5 7R—AD
FT—FET NI R-FENTHBN, 7407 TR
ZECEOEBEIHE SN TS, LIAL, 2074
VBRI I VTR A M, J—F, Yy 2oBRMIZ LY
BHT 2 EMNTER, Garg[8] ENA/=FFA
F—RRFOROES L LTEFMELZAS, HOEF
WE/—=FHEOY Y7 L R—FLTELT, EHIC
BATOEIRE &A TV, Afrati[2] 12 Garg DET IV
TRALL T, Lo/~ F R AR,
VORI YT P ERRTED L HWER Lz, HDET
WRENA =T F X+ OFEIKTT B8 %S
TR I L TV 225 BREO S 0T 5 HVE
bl DEES LTV, BIGRRZ@) . N A
NR=FFZAPCBWTHRERET 256, HiTHEL
RIS 5 2SSO HARE R Th
B BADRETHMAELEWBIZI D, NA3—F
F 2+ ONEBRERI LTI LT TH S,

4.1

4.2 LT -WBEICHTIMVWEDE

AL TIRBERE L S ESRERED T FOHW
BHEEBELTEE L, HET — ¥ — ADFESEHC
BT, FRESUHVEADLER, BEXEATRBIR
BMEVERETH D (13, 18], FX T, HREEALHN
AbEERVD I LIS L) IS BRI EBT
Bo BARINS OBELMVEbEE S R-FT 57
DI, BERLAHEDEEBOEBH OWENY
ERLEZI TV, bBHA, BREEVWESLEINA
=T E X+ DESRFIIBNT, YORERENICE
MTHDHH e T LTREMOSH S S, L
Lads6, A7V 27 MERF — I R—X LRI, 7
Oy 2 OEEDEEL LT, FHERS T 7EBHRT S &
3% ) =K ERONAN—FF AR R} LTI, 20
TS5 LDOEORBIISHE LV I L LEDTHRET
ELERBFBANLDOLEZ DI LNITELES S,
FADEERTIIREERFTHO TV LOT, JFRIZAK
TETHMBLRLDICE DS, &5, HIRLA-E
BICHIELWERE 52 20BN H B0, HERS Witk
DEADHRFERIIS L TH BRCEMLZERKY 52 5
ZEFTELTHS ), VS OPOBELHNEHLEE

FEAT, AT Y 2 7 MRNT — ¥ R— A DSEHI B
TIREINTWAS [, 3,6, 7, 11, 15l THEDENE
DR BRIV, SMLEEL Fo L EROLEE
T BHEVEbEITERETH D, WA DEFIF TSV o
7+ (1,3,7, 15] 721338 H (complex term)[6, 11] D
BEETHOTEFTMEERTWS, LI L, HBARER
AT 9 7 ADMT LD W% HVTEEREET VL
Lico AVF 7 RAERNRLI EITENING A= F{LD*
WHETHEDT, /—FPOANRFOTIY I~DT 7
CADFW, AT T2 2P AUNNDT 72X LY
WHTHBEEXLNHTHD, Hilog TIIHREDMI
ShEEDRT B ENTES 6], NA/8—FF 2}
DEEBRFIBVT, BROMuEbE LR ARsDh
EIPITONTIE, FORUELED T, EEINET
H5,

5 #Ewmb JURRNDORE

AT, B BB ENBEED 2 DDES
PONANR=FTF A+ ORRAETE N NA/—FF
AMIEABLETVES 22, #LTC, FOETIVE
B, SERON A= F % X F OHITIEEO K SHH D
TERREME L U TGRhZ2vabe i 28 E L,
KR L THREENNA— T F X b OB Tk
12, BAKRIGNAN—F X ANV AF L ¥EHETT 2 LT
FOBBEOME LA TERT2-00FREKEDES
bDTH5,

BADGHDOFER, FRILTRE LMV S-S
FICATAZ LICE g T2 T o,
IR, BREbE2HVWTNANR—-FF A+ 2D
FEEOBBREHHE T LI EICE D, BaiBsicEon
TNA =7 F AP 2 —FIHEET BT L RTRICT
Bo EHIT, TOHRIHHIERDBET — F N— R
H3 LI BEEENZRETIRI L, 2—FD/—FH
DFATIEVENICB LT 2 E 5o b D TH L0
BN b, 2. 13 IKREIN T2 HRH L&D
ST EAT A LA FELTVS,
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