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a8 4-4. 2 EF EAE 259 =¥

o] J}5eEz 2®Hd ME Y 39 EAA

AL e oldol,
el o Aol WG EAo] B ¥, 2d8d 44 9& FALTL 29
4-59F o] Aol % shte] A 2 (path)E FA A,

M, M, M, M,
LO.RO LO,RO LO,R0 LO.RO
L1RI L1RI L1,R1 L1,R1
L2R2 L2,R2 L2,R2 L2,R2
L3,R3 L3,R3 L3.R3 L3,R3
L4,R4 L4,R4 L4,R4 L4,R4
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L6,R6 / LER6(\_|LORS L6,R6
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3. E= EIEJ+1 Ex-- Ep

M, M3
Ep-Ep-Ep 6. E =Eq-~E[~Eq
.......... AAAAAA
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otk CMOIGY} #(rue)eld A4 A ish $4% 45 b 44 75
g gnstz, A (alse)old E7FedE Audeh o AS JF L H%
44 1 5 (LRCIT: Left and Right Connectivity Information Table)& =
Aste] 27|13k

4.5.2. 2AB|E

olAl }dWe AA F Helzr] 2FE Fe g dste AAd ¢
ofBA, 27 462 o)F T WS Ve G Foloh

Algorithm Hangul Spelling_and_Word-spacing_Checker
var

CM : array[][] of Boolean;

LRCIT : file of integer;

TRIE : index tree of dictionary;

n @ integer;

E ..,E, : character;

E : array[] of character;
begin

load LRCIT and initialize CM;
load dictionary and make TRIE;
while there is an eojeol do
get an egjeol, E = E, - -+ E.;
if E is not stand-alonable then
Shortest Match_Strategy(E, CM, TRIE);
endif;
endwhile; /* while there is an eojeol */
end;

I8l 4-6. HSPELLY <= %

A A& CM) v4& k9 LRCITz 38 A4 5s], TRIEE 4
A€ ARG BEolq dda oot B 928 & 445 oo,
Ex w9 A&z o] FoR FAA(string)o]ch. ojd Est & Jle e
42 FHo] gl @i, old Eo H4& 95| Shortest Match_Strategy=}
£ =250 (procedure) & HE}. o, o|d E, A&4d CMs} A4
TRIE 72% 2 22AFeold) Y7ich wtef oJF E7} 22 29 4 Sl
d, o] JF L oF7t glemz v oA S 9o A=t

Sl A e AFT Ad AA Yol W3 gxe}Eel Shortest_Match_
Strategy =2 Aol 29 4-79 AA ) Ve o)
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Algorithm Shortest March_Strategy(E, CM, TRIE)
var

i, j, p, n : integer;

LC, RC, R, C : array[] of set of infeger;

M : array(] of character;

S . stack;
begin

set stack S to empty;

setpto I, /* index of E| *

while p <= 5 do

txy to find a mmpheme M based on TRIE,

M = L, - Ey
LC = {l ey 1()},
RC = {rl o Tyghs

if M is found then
if S is empty then
PUSH(p.RCj);
set p to j+1;
else /* if § is not empty %/
get S's top value, (iR p-1);
set C to connectable set (RLC); I* by CM */
if C is not cmpty then
PUSH(p,Cy);
set p to j+1;
else  /* if Cis empty */
retry to find another longer morpheme;
else  /* if M is not found */
if S is empty then
print £ as error;
break;
else  /* if S is not empty */
POP(i,Rj); I* §s.top morpheme */
set p to i;
retry to find another longer morpheme;
endwhile; /* while p <= n %
end;

28 47 ARAAE A QduAd S

23 Sl AFLAd st A" P& ARI ARt A AH
= A2 AdE Fda AF Aeiz, 7 A543 48, 4
F3 AaB)2 vedcth F, 944 B, CHe ¢12 EY dH4& E,
Epiy EE 5319, Ce o] & ASHEd 299 H7] (top)9]
FAEARY A&7 AFelth Aot &5 tsddeE AL 29 S
o ool d= AR Aust G R p—Dolz, dA A"l Fd&v}
(M=E,- E;, LC, RC)el RLS} Cr/b 7 <o) 7}&%}7}1 CMe #z3)
o 451z, B ARG AR Foael A A5L 5T Ao
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22, 2 2% 7] YH&E Fo A AE5E deHaE 2EC
5 Hm %Y s ot
5.1. E|EAX|Htef Hlm

E AdAe Y& EHE A, o] Ao wHE Jg LR ES
o g golA AN AFYAEE Addt 2z B
o W& HAYA G} HALAYY HolA-& vladth

ojy ofFo] Fojzl-& #, o] o]He] N Y aEHERE A Eo
A= ool a4 AAAG weks, JhaEAEHE F937] Aol
Shest e Wt Fol ek A e,

O RE 7158 942 T43 A4 (dictionary) & Dz} 514,

O o8 o} E¥& E=E;-E,o|2} 4. 474 E,(i<a)% 319

o] =},

O M;,;i<i+e Ei-E;Z 7% A4 Dl 9+ Fd 4t 4.

O M;,,(i<m)& EqE,2 TA%9 AR 9 E9 suffixz} 34,
(49 1] P 424 =8 (MAT: Morphological Analysis Tree)

JH2LAENE od 2L 2AL AERE S} oY wE T4
#H £33 E= (ordered tree)o] ),

i) FE@oot)e &9 543 AA" s (node) Mol Urh

i) @ 2= M9 A9 2x(child node)E My(k<m)z Ad Dol

Q= BE A%5E xxold.,
i) & =29 A4 =& F 1 LEF
Mjyw& o] 29 J1F QEFH xE2 .
iv) Ze F-E(parent) & M REEL FHoA $E EAY o] (string
length) 7} A A& <=(ascending order)o¢]t},
(A9 2] #9494 A9 (Shortest Match Stratege)

= rx 7k AEAL AAsHA MATE Depth-first Search ¥ o2

FE 2z 24E gd(ermina) 2 E/1A9 BE 2t Eo] A% 158 A

2 (path) 3vg ZE ol
(49 3] 849 AY (Longest Match Strategy)

E =x 749 HA454-L A4 A MATE Breadth-first Search #1302

25 xE2dE 9% xode RE =TS 34 A%® A2 sht

£ & vl

o] Aoe] FA oJA ‘AIE o] A MATE zedd 29 6-15 vt
A7l A ‘@A A AR Do ged)eld e UP, ', ‘@I,

N

b

= M7} j#Enold A2

Mt b
gL
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sD’, ‘7]’, ‘1__’, ‘1‘:«’01"’}'1 7}'23611":}'. .:L‘—ﬂoﬂ/(—] %_1_‘9__ M ]q— ﬁégﬂ_}’: Tz
=% EA%E, A4FL Mo MPde =28 Bt 9 AL
o] e]A 7153 A Fo S Gehich o] xS A 4 pE
$eh
e = A B
247k
—— 47t

——  uREY

rl

S5 oA we
O Hell A =
****** o 2o we] B A

HFE L =5

rl

e 2Ry el T4 B2

a8 51 ‘AL A R ER

Atd A AZIAYE g 5 & A = (criteria) 2= F 5764
A et S| vz E 5 5 A0

O A%7h54 A4 slFE MATE 498 A 29 ol

O siel v Sl5E o (traverse) 3t 7 29 Aol9] Folrh. F /9 =

E M, Mi(se M) Aol 329 Aol k—j+l1o]ch

2 5-19A ARAdAYE B4, AF s AAS S 730y, H
B o SFE 2+1+6+3+2+14+3=183 0|tk HAZAAYY A§, A
k54 AA Slge 63y, dE vmsleE 2+3+5+7+1+3=213]
o}t

# 2+ X8 & Depth-first SearchE 3} 2 &< 2] & Breadth-first Search
£ oz, A9dAEL AT A4 =2t AF A A A fl,
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UYL L &8F A¢A 45 FH3h

MATE S &850 2 $ALE Zolsl dolA 2 4 29 Zo| (path length)
7+ AAE 5A4E MAx Yrh AZIANL A4 =25 AN AAE ok
ez de vl Sgrt o Ak ddd HddAYge A s AA
9l A5t AL + vk

Pl =22 e 28 =28 o4 2 Fd Y= FHLEE E
A" F 9% gvjdch ol F AEF 54 AAE fq FE x2S
8 g x2d JE b 329 F(F, M5 d4 k29 PHE °
ol el ojmj o] ol dirjAe] HARE A9, HAAAYWL d& AT
(first-fit) & FodE wiojx, HAAAYPL olefdt 45 o 74 &t
A& FheAe] BoE 5ol HA4E& ol &3te A A F(bestfit) & T
He dyger B 4 vk
5.2. 4= ™I

B Az A% F7HE FoHA S0 A ARsEth F AT L5
9 g Ax=wle A% Frho HgAdA G HE A 7 E4 = (time complexity)
& o A9 dme]Fe Hilvt 2ot
5.2.1. AAE o220 2|8t ™ot

Fz AA 2 Felad] A AFL 9 A HaA o= A=
AFEE AAE el 29 Gk oldF AURE A2 254 I3
Addd g Aad LFF ARRLEA 45 34T ¢ g o
$3 e W4t FoAAL A Azd LFRE AYAn oo B 45E
3 7Hee,

T.: 99 24 99 029 A%

E:q9d 24 419 959 A%
E:q9d 24 %429 oF9 A%
U:Qd 24 99 055 A%

Q8 BA wehy A2y o R vk 2HA ¢ Jomz JHE gE
A 453 44 594 A5¢ 499 Q4E 924 43 Pre

Pp={1—(E;+E)/ T} X100
olet. 9HE 94 AP
Pi={1—(E,+E,—U)/T.} x100
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ol e} 017101]/‘1, 55 & Wl ol FE A 1F 279 diEo] nEFele
Ad 2 Folx, o v|FEFoE 48 T4 gEHow sy & Foj}
3 W o dEE WFeE A5E /g AHE 2y 3 5-2¢)
.
E 5-2. B Azl 4% 37 A5
Sample Text I T, E, l E, l U l Pp(%) ’ Pi(%)
AR AYE 25 1589 17 19 17 | 97.734 | 98.804
25w 2 A 5761 | 210 58 102 | 95.348 | 97.118
Wy W E 8514 286 216 66 | 94.104 | 94.879
(349 1990)+=% A 14| 508 29 1 19 94.094 97.834
TOTAL | 16372 542 294 204 | 94.803 | 96.139

5.2.2. ¢naiEe Mzl 8=

AggAe el Az EAE(worst case time complexity)f—— A Ast
71 98 Ax2A A% A4 44 s 98 v m SFE AHEE

FHete] Azt BAEE A4S $3te] MATS o 7}'—"} xE9 F&
Axste] 2R, AW tsd =2 oA Aolrt nd W ¥ 5-29% 7
& MAT T(me°] wrEelzlvh

TO)

L]

T(2) T(3)

a8 5-2. Az Aolrt 2d # Hdle= MAT
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Z(n) & Aol nql jAe A xz b dd, Zm)L ki Ak
Z(0)=1
Z)y=Zn—1)+-+Z()+1, #=1

=2{Z(n—2)+--+Z(0)+1}

=2"{Z(0)+1}
=2", n>1
o] W, o] T(m)e] A2 Aole g V(o] s,
V(0)=0
Vi) =Va—D+-+ V@ +rt+@—D++1, =1
=2{V@—-2D+-+V(O+@r-D++1} +2
=2{V@—-3)+-+ V(O +@—-2)+-+1} +a+2(n—1

=2 V() +1} +a+2(m—1)+ - +25 22

:g orieg

=2tl—n—2
ol LAY ot A HFAEE NE 22F e AE) s
Bt BE ¥ 2zt 8P L =E9 MATH A w@gdch o A%+
MATE 2% @483 sdse $58 odel Bgach A4 754
AAA AT N8 W A7) A7 A% g5k o A A7 BAE T,

(¢ B8 2ok,
Tu(m)=12(x) +pV (%)

-<_ xzn + p2n+1
=0(2")

ATl AL 2EHoz Folst 19 FA4z Aot ojdo) gonz
AR A AqD, = JAxd Lol 19209 ASaE A= 9
oxz o)A@ A= A J94 A7 FFEE 0@HoE FAET
e, @49 Az 297 BE AT dw, dAaPAEAS A=
(degree)7} 2.5 4 olsjolx, A% AnE o gatd B2l A4 A3Eq
(subtree)& A2 W&ol AF A% FHEE 27 goh
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6. & =
2 EPe A4 ARE o148 9T 24 ¥ Hoj2s] A4y] HSPELLY
dete] @ Gl Ak A T4 BAAA ALRG $AE B2

AA 2 Hojxr] AAE A% 4T P oRA FHFAdA Yol Al
24 P ARG A R dogzr) o F AAdAE FolA o)
7Hed A A tdAS FasA AR £F FoAA dhieizE Jgua
7t REAG et e F89A gornzE AGdAg e A4S Wolza 4
Z+giet,

HSPELLg #934 &4 R %7 drpd AF3A Zlese] gerted o
2 5ol 9FE Berh 2z oL AAEARE A E Fo
747 W gl AfA oz Ade TS 4A gk B =8dAE o™
TAAE F43A47]7] 9438t AR S vhaH A LA Fo Agez
TFE3te] 4k F, waH AFdE 2 b AdAels & F 9 =
A, @Aoln], FAow], AAolw, nEAZ, AHA, #AYA, dHPA, &
4 4, &4 58 FEF AT o9 gl & 553 Hede

TSR R} %é.rM o2 Fe3y) Wil may AR FHE AL o
& oJH#gol d& 7 Aok zEz AEA A A FHERRE
YA golx He %A}‘ﬂa FEE 9 AAE ALA A9 AR =
AzgoA AFoE AT A FARI Fol v o]EA FozHA
< 5 9E AAL vtaH ARG ole AE FHo| T AgA A9 A
A& 4A TH5E F 97 Wi AdTFE EAS A AGE Aok

HSPELL-. UNIX 4.3 BSD Ao4 C lo]z F@xo EF=z 9
HSPELLS] A%& 7137 ftd el Ansadss 25§, 25%x
234, IBM #l7d HqE, £ =% 135 Aoz o 2qk ojdd o
H2E3le] ®gtth = A3 HSPELLE 94% o] 49 AP E Yyt =g
% @A HSPELLL 413 FAZ & gFo] &89 AL 7142 gA
gh, el HgAg AHA sk, dF ZEE N HlolE 2¢g ko]
7t5st Adoltt. ¢oz HSPELLE o)o4zre Add A& AMAdstzn, AT
7nAe] A 4 Helar] o fE AAE V1% B opvE | 0 FF
AFez 2R3 Fv AFAAE AEsA & d Aol

g 1 & 8
ZAF-(1990) ASARE oS8 TF A 2 Hojazy] A9 4A 2

T8, TN &9 AN L.
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Hi

714 8-(1987) Tabular Parsing ¥} 3 A< ARE o] &3 31Fe] Fel &
A7), dFHI)ed A4 =1

Z9-¢(1984) T AAY 23 A&xd, dFxHA¢ed A=

AEE, A5, 4430988 ‘oAl A& Il P&z S 4sAE
A7, '8TERATHAA A% 2% =5F.

G A, o] Aul, o] Z(1988) Aol AE, B ZuAL

Fay ZA1989) &F wFW/EEe] TR/ B, A4 EHAN

uj5-9-(1988) A REFHFG A0 AA, o]E4.

w1984 1AM E & A FFo FAY AF 5 oE, 538
4 AES =&

A dde fE5 T3k -9 0988) 5w & A A A 3] AL

£991986) &Fo] AAMG-E g el Ao #d A, dFIHAF
QA AT =T,

&3, AL, A, A4, A, 24309%9) GF AA 2 H
of27]l AAZ—FItA A Wy, '89 st A AT iy
E=EA.

AR, 443 HAURY AT 44, 44534

FEAAY) AANGE A8 AT AN FHa2iy FELLY
P A3 47, FFAYIEd AAGH=E.

AR Q985) T dF AA, FeA

o] 7} %, AA5(97) Aol AE, A F34h

o} %8, 7AL(1987) A% A% AR, dFHTs144, CS Lab. Memo.

A7 (1989) & - FAY s d TS gl A% AT, dFHAAEA
d+4.

274l (1988) dtolgtolE mmFH, A4k

YA, o] F(1984) ‘Adle] oA Ae dxEF, FF FrAgd g
S m =T, 114, 23

o

) 5-(1989) StFutear], g7 A4,

G541 E4 A H (1980) =% TEH Rar—2(de) dzzsd 497
).

gaferled AAasst AR A=d 47401985 ¢F 24 5E, CS
Lab. Memo.

5o A4TA HAFg A= 4F2(1988) o AAay A
W #A4e] dF, #A7A BaA.
Cyril N. Alberga(1967) ‘String Similarity and Misspelling,” CACM, Vol.



3ol Gk Heje A4 113

10, No. 5, May, pp. 302-313.

Charles R. Blair(1960) ‘A program for correcting spelling errors,” Infor-
mation and control 3, pp.66-67.

L.L. Cherry and W. Vesterman(1983) ‘Writing Tools—The STYLE and
DICTION Programs,” Bell system tech. jour. Vol. 62, Neo. 6, July-
August.

Fred J. Damerau(1964) ‘A Technique for computer Detection and Correction
of Spelling Errors,” CACM, Vol. 7, No. 3, March, pp.171-176.

Leon Daridson(1962) ‘Retrieval of Misspelled Names in an Airlines pas-
senger System,” CACM, Vol. 5, No. 3, March, pp. 169-171.

L.T. Frase(1983) ‘The UNIX™ Writer’s Workbench Software: Philo-
sophy,’ Bell systemtech. jour. Vol. 62, No. 6, July-August.

E. Horowitz and S. Sahni(1984) Fundamentals of Data Structure in
Pascal, Computer Science Press Inc.

Brian W. Kernighan & Dennis M. Ritche(1978) The C Programming
Language, Prentice-Hall,

James L. Peterson(1980) ‘Computer Programs for Detecting and Correcting
Spelling Errors,” CACM, Vol. 23, No. 12, December, pp. 676-687.

Computer Science Division(1984) UNIX User's Manual Reference Guide,
Univ. of California, March.



114 BT 8268 F 1M

ABSTRACT

Morphological Analysis of Korean and its Dictionary

—Hangul Spelling and Word-spacing Checker
Using the Connectivity Information—

Deok-Bong Kim, Key-Sun Choi, Jae-Woo Kang

This paper describes the Hangul spelling and word-spacing checker,
HSPELL. HSPELL was implemented in C and runs under UNIX™ 4, 3
BSD. The system finds spelling or word-spacing errors in the text of written
Hangul and points out it by batch mode. For this processing, HSPELL
uses the connectivity information between morphemes and the dictionary
with 7, 000 morphemes.

In this paper, a morphological analysis method called shortest match
strategy is proposed for the Hangul spelling and wordspacing checking.
This method allows efficient search for separable morphemes in a word
phrase.

130-012

AL BAET AFAE 207-43
Ao Eled A4S

UNIXT™ jg g trade mark of Bell Laboratories,
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A% | g e, a9 B iy i
g | 2Eaa - 2831
o
o shad 2] AS BT AL
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