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Typed Feature Structure Generalization with Incremental Copying
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A generalization algorithm has been developed for typed feature structures. The generali-
zation of two typed feature structures is the typed feature structure which contains the infor-
mation that both of them contain. The generalization algorithm uses incremental graph-
copying techniques and is very similar to incremental graph-copying unification algorithms.
The algorithm uses data structures which can also be used by unification algorithms and
thus no data conversion is required to apply both to generalization and unification. The
generalization operation can play important roles in hierarchizing linguistic descriptions
and converting linguistic descriptions into forms suitable for efficient disjunctive feature de-
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scription unification methods.
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Fig. 1 Typed feature structures in matrix
notation.
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Fig. 2 Directed graph representations of typed
feature structures.
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Fig. 3 Generalization (join) and unification (meet)

of typed feature structures.
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Fig. 4 Data structures for incremental copying
graph generalization.
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Fig. 5 Data structures for incremental copying
graph unification.
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3.2 45 7iRALBE
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2% (K 6). B¥ Generalize i3, AJ1E L TR
EUHEEETENS 5 7 ORTHE200 node #
BAEND., CCT, TOIDODANERS 7 7%2ET
F— 2 EEORM T, F—2BEOHEBTNSDE
RET 3. CoBL, FRFCHLIZIDIDOA
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BL, #1550 node HrEDILBOEREIERL, £
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node FEERBBEHTS. ANBTTILIT» o B—
{LEEDORRT, forward EHEBREEBIONRE

w LICHROES, B—LalikTHRd, 7—2#EkE
DiedIT copy EAELELTS. LhL, LIC R,
NEIz node HxED generation EOEEEEELT
WEhD, TOEATEENIIN generation fHDE
BRREEINS. LICEOE—~{L7T o) X akEH
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BBFEICBT S copy EOBHORSIZEHETE,
LIC B:0#hHIkic S 23085,



1924 HHROEE SR

FUNCTION Generalize(nodel, node?)
nodel := Dereference(nodel);
node2 = Dereference(node?);
common := Current.Copics(nodel.copy)
NCurrent.Copies(node?.copy);
IF common =@ THEN
newnode := Create-Node();
nodel.copy = nodel.copy U {newnode};
node2.copy := node2.copy U {newnode};
newnode.tsymbol := nodel.tsymbol
Vnode2.tsymbol;
arcpairs i= Shared_Arc.Pairs(nodel, node2);
FOR (arcl, arc2) IN arcpairs DO
newvalue = Generalize(arcl .value, arc2.value);
newarc := Create.Arc{arcl.label, newvalue);
newnode.arcs := newnode. ares U { newarc);
ENDFOR;
return(newnode)
ELSE
" return{common DME— D)
ENDIF
ENDFUNCTION

6 FUA & REREINLEE
Fig. 6 An incremental copying graph generaliza-
tion function.
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CT, BERNSEETZPENBLDIC, AJOE
B—copy 74 —=WFERDOH LY D node Ks—
DELEDHRESERE. COBESHEDESL, T3
bbb, MEOEE L WES IR, HIHOHLL
node ¥EAVEHEL, TNAEANDOHBOESMELT
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ET.
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77 7PALBIEDORF » P gy FOBIERT 25
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Xa:as Xp:as Yabs Yaibs Ye:be

HiF1ts(= 1 V i2)
21:c1(= al\/bj_)

hi
Za:ca(= a2Vha)
f
Za[C;
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Bl7 RFvT>¥awb (1)
Fig. 7 Snapshot (1).
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W ts (=1 V &)
Zy:ey (= a,Vhby)
h
Zr:ca(= az2Vba)
Je ?
Z3:cs Z4icy

(= asVbs)(= asVbs)
B8 RFwvFvavh (2)
Fig. 8 Snapshot (2).
W ts(= 1 Vi2)
Zi:ci(=a,Vby)

h
Zz:Cz (= az Vbz)
Jo i

Z3:C Zy:c
(= as v bs)(= as Vbs)

WS AFvFvavwth (3)
Fig. 9 Snapshot (3).
Hiits(=t V t2)

Z1:Cl(= mex)

f
Zyca(= anbz)

Za:C Z Cq Zs'.(‘s Zg:Cs
(= '(\33\/3})3)(: 343\”)” (= a3 Vbg )= a5 Vbs)

10 2FvF¥avb (4)
Fig. 10 Snapshot (4).

X 10 ird. M7, BT FLR fiefs ORBER
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EHETFLR fi OB, TRbDL, 2TV RNV
X: & Y: OBBICHE-7ECATHS. UTTHE,
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(X8 DIREE).
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5. cOBA, AND X & Yo OfEITLEOE
BT Zo OEEAED. WAK, COBEMEEE

HENEMC X 3G ERERER LT 1925

AJIts AJite
XL'RL Y],:b1
f<>f I
Xa:az Ya:bz Yaibs

Wi tr(=ts Vis)
lecl(——— a; Vby)
zrc(=a2V b2) Zeicg(=az V ba)

f f
Zs:ca (: aVv ba) Zs:C5(= Vv bz)

Zsca(= a2 Vby)

B 11 EREELSUEMA & REREORL
Fig. 11 Treatment of cyclic typed feature
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