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The Model of Conceptual Spaces and
The Structuralization of Technical Terms
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Importance and necessity of organizing information has been gradually recognized and organiza-
tion of terms as units for expressing concepts is practical for organizing information. The method
of SS-KWIC are useful for extracting hierarchical relationships and associative relationships au-
tomatically based on the coining rules of terms. The principle and implementation of the method
of SS-KWIC based on the supergraph model are shown, and exam ples of the experimental re-
sults are shown. Detailed hierarchies and rich associative relationships were obtained, and the
results proved reliability and practicality of the method. A supergraph phisical data structure is
presented. A supergraph manipulation language (SML) used for querying and updating labelled
supergraphs is introduced.
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BEIRAIZ B OB S W B RISEH. K
HRE IR R L RO BE RAAICIER
PELZV, BAERRETOIEAML UTOHED
HE LI AE» >EREBFHROERMLIZL T
BEL—RTHD, FRADBEHO—DOIIHFE
DEBRT IBATHMODETMEB LTI DET
NVICEDS HEOHCHBILAEOHETH D,

—DH LT —RETN—— A= =T 57T -
ETFNPEAOBRKEMELRT S ADITRE
Ehrz, A—3—2"'5 73 vertices DEE % su-
pervertices £ U TR D, A—1—=S57 - &F
VICEED < EFIFHEE B 1T D ERBIR D H B
HAENER S Nz, HEHRGEORITIE
FEHER R %2 fi 3 % 2D C-TRAN i, BEERME
% & BIEEER 2 3 5 72D SS-KWIC i,
SR BRBMR ML 3 5 720D SS-SANS ¥
BH3, MEIHABRBRICIL > TEHHIC
BadELBETIHEEEELL,

ARRITIE, ATEMAZORKREM % ik
TEEDDA—N—=T 57 - EFINVERT, B

CBREGRE BT 5 C-TRAN ik & SS-KWIC #£D
TNHITV XLDBRBENDE, A—NR—F5T7D
YT — A EE L A——J S5 TRIEEE (SML)
ERT LI > THAREOREDER L
MEBHEIND,

2 SS-KWIC & &HaiE

SS-KWIC ik & I3H M HEDEFMRANICHED
<PEfEREfRS L UBERIR L HEIRYICHIA T2
FETHB, TOFEIIZ=ZE>DF7NTY XA
BExhsd, BEMICIIESRAEZRIRTST
NIV ZXAe, {HBTLIRAFFTL2 L OHEEGE
EHTMMEIZTBETHNITY XAE, Gt s
BEEBEMBALUT EORERICS I 2HER
BB LUEEBERERHETETIVIUXATD
5, HEEIIBIIAEERUANERLICELDT
RENTVS, Z<DEBEHBOERIZEST

HEORFALRWNTHILNTES, MK
ZFBEIZIE, -tion, -sion, -ism, -ness, -ment
RENHB, HFABERIZIK -ize, -ise, -ify 22
YHHd, WARFAERIZIZL. -ible, -ful, -ical, -
less ENH B, LEL, ALV,
XICBITDHENSLRAPSEOHEITE. &
B, RIEBEMR. BIRBREFYICHELT
FIALZIINE ERLERBERORM LR
TERW,

#1 : EEOEETEFFA
Coining rules | Role
adjective+noun ?
noun-+ing
noun-+past participle
adverb+past participle
adverb+ing
noun-+noun
adjective+noun
adjective+noun-ed
noun+adjective attributive
adjective+-ing (limitation)
adjective+past participle
noun+tight
noun-+proof
noun+free
-ing-+noun
adjective+adjective
preposition+noun

compound verb
other e.g. output

FlE, RERE & & UBIERMRIC &L > THEN S
R N7t D ESHE LIPS, SSHEIC
HEOWT, BSHOBELMS L UHLE M3
LENTES, MOWEIHEBREEFRIZKRE
EELREHAERALT. K LITIXSS-KWIC &I
doTRLNABEBMGEE DHBOREHTR
IHhTVD, K2iZid K1 OEER,MOEES
Nr—D2DBSEBERTRIN TV,




SS-KWIC

network

computer network

data network

circuit switched data network
packet switched data network
packet switched public data network
semantic network

Quillian’s semantic network

local area network

wide area network

B 1: SS-KWIC D —{5]

network
computer data semantic local area wide area

network  netwQrk network

/New
circuit switched  pachet switcked Quillian’s

data network data network semantic
network

packet switched
public data network

X 2: Bt o —Hl

3 R—=n=4357 - ETFNIETH
BoXRH

[B& (A——2TF 7))

V = {v1,vg, ..., vn }(vertices & & &) LD A —
N—=F57 8 =(SV,SE) RO LD IZEHX
hd

SV C 2V — {0}

SEC 8V xSV

o:V — L(V)

o' :SE — L(SE) = {r,r2,...,Tm},

ZIT. SV OEER—DDEHH supervertex
L kiEh3d, supervertex H vertices DEESTH
%, SE DEF% superedge £ XR, 7,79, ..., m
A% supervertices DR T HIDBE RS, T72b
B, A—=N—T5 7 3#EE % supervertices ¥ L,
supervertices D ZIHBIf% % superedges £ 3§ 5
TRV ERRT S 7 THD. L(V) D& vy, ve,
oy Un FAFOT VB SR “L(v,) DESERL

T3,

JH & network, semantic network, Quillian’s
semantic network, QSN #fliZ A —/R—2'5 7 -
ETFNERAOCTIMTICEMHABERE T 0%
R3TRED. RPTIE. EBR/HEHEIE T super-
vertices %3, Kv MRFFFE T vertices 2K
T, ERHIE Ry PRHITERTNS VT &
superedges & €7 27 )V superedges * &7,
X IE. network & semantic network DRIIZHK
HOBR isa & isa™! BEET S, QSN A Quil-
lian’s semantic network DA LD T, HH
ORICF{EBIR A H D,

L(urmmlc network)

et acens

{Quillian’s asmantic network)

L

K3 A—=NR=IS5 7Lk BHEORE

4 BHBEGHMEFLIV XL LUR
ARAER

HEORBIGR = HEIAICHE A9 5 5 kIZIE C-TRAN
R SS-KWIC R¥EXHEZLE ERUKE, RIT
BARMIZ C-TRAN & SS-KWIC @7 VTV XA
2Rk o, SHRABELAETHD. H BERE
B DHECRETHS, r. &y TEN
TNREBGREEBERERT, r THESEIC
BT SRERCIIEHMBHRE KT, BasicTermSet
PEEHABOLETHS. MatchingString %
ANIVT - RB—2 - F U THERTH S,
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[Algorithm(C-TRAN)]

begin
ST =0
input a terma € V
S=S5u{a} '
T=TU{a}
while T # 0 do
begin
t; —T
T=T- {t.‘}
forallz; in (V~-T-5) do
if L(< ti,xj >) =re or L(< 2j,t; >) = rc do
begin
S=S5uU{z;}
T =TU{x;}
end
end
output S = {a,z1,22, ..., Ta}
L(< {a},{a,21,22,...,2,} >) =7e}
as the synonym set of a
end.

[Algorithm(SS-KWIC)]

begin
HH =0
input a basic term a € BasicTermSet CV
H=Hu{a}
for all z; in V — {a} do
if MatchingString(a, #;)=True then
H'=H'"U{z;}
proc(a)
end

proc is defined as follows.

proc(a)
begin
T=0
T=TU {a}
while T # @ do
begin
for all ¢; in T do
T=T-{t;}
for all h; = (zoti) € H' — H and |zo| is minimum do
if L(< zo,t; >) = r; and zo € BasicTermSet then
begin
H = HU{h;}
L(< hj,t; >) =714
T =TU{h;}
proc(h;)
end-
end
output H as hierarchical relationships of a
output H N H'(# ) as associative relationships of a
end.

THEAFEEHHBIFEL LU TERDSS-KWIC
TUTY XA TRKBEAHMEERET R0,
ZTOMRSE4ITRENDG, B5 &6 ITHS
FER L UTSS-KWIC Dfil & =D 5T,

B 57936
HAFHE 164
JE2 SS-KWIC 488 75
BASS-KWIC &Y+ X 71
BRAZOERK 13 words
JEZe SS-KWIC A ERDOKRE 844
—EEOHE 38.98%
“EEoHE 9.12%
ZREBOYE 1.42%
MEROYE 0.12%
B ERGROES 50.36%
X 4: EEAER
ADAPTER

MALE ADAPTER

FEMALE ADAPTER

NOZZLE ADAPTER

TAPERED ADAPTER SLEEVE
ADAPTER ASSEMBLY

BEARING WITH ADAPTER ASSEMBLY
ADAPTER PLATE

5: 8S-KWIC D—{

AFRICA

CENTRAL AFRICA

EAST AFRICA

NORTH AFRICA

NORTH-EAST AFRICA

SOUTH AFRICA (REPUBLIC OF)
SOUTHERN AFRICA

WEST AFRICA
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5 BSMiE0HME
51 RA—N—4S70WMBT—4H#E

K 7ICRUAR—=I—TS 7 OYET — 2 ##
HEiEAY Xy, T— 248 & U superedges
Wk > THREINE, ~Ny ZTHR2OD “pointer
to synonyms” I&Z D supervertex 0 vertices {Z
3. AEFE LAFEBLOTAENT—FH
SZAD D, T—REH L superedges #HHEE:
BES. BHLH., EREE. WOBLEND




SUFERADRS V4 —, K8 THE “seman-
tic network” UL TTF— A HEIRI N D,
EA13E “network” & FALEE “Quillian’s seman-
tic network” | “QSN” NDRA v X —M@EEEH
51Eh, supervertices“{network}” & & U {
quillian’s semantic network}” NDHRA ¥ X —
ZELRBINTVS,

header

Reglstry | Reglstry | Insert delete pointer to
No. Name mode mode veriex
polnter to pointer ta polnter to assoclative
synonyms broader terme narrower terms. terme

Il 1 [ T
T 1 ]

Regls Regleti insert delete pointer 1o
ewlntn?[mlml vertex

Regist Regis! Insert deiste pointer to
?lo.ryl )&m‘:yl mode l mode | vertex

ists Reglst: Insert delete pointer to
R.?‘mryl N-m:yl mode | mode l veriex

superedges

— i Regist:
| P | g

insert delete pointer to
mode mode supervertex

7 W7 — AR

pointer to
N¢|Nnm- l I “semantic network"

NULL polmono PO‘MW 1o I asso.terms I

q No. N-mo’ olo I pointer 1o, ‘

No. No.

‘N.m-l o lol Pointer to

Nam.l ° ] 0 ,'Qulllhnp‘:"-ﬁ:::uc network"

inter
No. lh' l l ] {Qulllian’s lcl;’:’l'ﬁh: network,QSN}

([

X 8: M T — X & D —H

52 AVFYIRELEBI AN

HMHBOA VYTV I A - 77 A Vid prefix
Bttree TEHRIND, EUADHESHBL T
Ty I ADRA VB —THET 5, EFRIE
RBLAEID (BRES LERAH) BTN
& supervertices DYHELY R L A& > THEKT
%. supervertices & superedges % EH T 5 7-d
DT 7 A WITEBRPEEDHIERZ £ X Iz super-
vertices & superedges IZ0 U THE. HHT S,

5.3 SML

SR ERA=RN—T 5714 TB8WED
BELUEHFREICA—N—TS 78 EEE
(SML) * TRk hd,

e _create_supervertex(term)

FAZE term O supervertex Z{EKT 5. su-
pervertex f)"@"ﬁkﬁf""é 251, ER-
ROR %i&7,

—add _vertex(terml, term2)

term2 DB T B supervertex IZ terml %3
AT 5, supervertex BFEE LRV LIE
ERROR %3E¥. terml A9 TIZ superver-

tex DHUCTEET 3% b1F. ERROR %K

7.

_delete_vertex(term)

term % supervertex B HHIERT 5., term
I3 L 2 VBRI supervertex IXFEEL &
IThiX., ERROR %iE7.,
delete_supervertex(term)

term D& 5 supervertex #HIR{ T 5. su-
pervertex IXEEL 2 5iE, ERROR
2B,

-add_superedge(terml, term2, r)

terml @ supervertex DEREMIEIT 7 £
NV MESIEr 251K terml O superver-
tex & term2 D supervertex & DfIZr &
rrlEns Y VI RRD,
delete_superedge(terml, term2, r)

term1 @ supervertex DI ¥ i L B HEEH
T ANV MESIEr 2 51E terml D su-
pervertex & term2 O supervertex & OD[H
DY I ZEIRYT 5.
_modify_vertex(terml, term2)

terml A% term2 IZRBEI D, terml AF
ELZWEE, ERROR %3&T,
_modify_superedge(terml, term2, rl, r2)
terml @ supervertex & term2 O superver-
tex LDMEDY V711 &1l REEESH
227V TRET S, rl BELELR
WiF, ERROR %3E7,

retrieval _vertex(term)

term EME L, BEIHEU term AT
BRIEE. EAED D VIETAERET,
term 72, ERROR %®3E7.
_traversal_supervertex(term)

term DB T 5 supervertex & U 7 Tl
ENTWVSTARTO supervertices D pointer
ZIET,
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BaBEilT—aR—AVATFLARES LU
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