ooooboooao
4610 19820 102-112

102

LT o EP5E s Bioho
N Ve R T VT -7 i ovT
LMK TIERE  AVIHR
1. 1 Ubi

FEE M RIAYHER > 7 - kv, LT
A& L FAAE R o TH¥k> A 74 stemn 5 B3 L < 0,
21, 22 AFatMyF-JulatarXids-77
»h., % 717 hho-Corasick [31 (& B/N9 - RwF> 7T -
Ry FASEIT L =T mAT ] 141 5 P VIR L
T ),

SIGMA S A Tl 2033 bt L, XA LF-5F-79
D RE AR R 90 LT T 0 Fl5E 2181 2479 1= 0
REPLACE 0¥ %, 2413, FibnnX-7- FoXdo ks

K={(X15 ¥1)5 (Xo05 ¥o)s.tvs (Xys Vi )} (i£3 Fo xi#x;)
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TH5X-97-F v TRrR R sBLTUTE5T XA 4T
sFsL 0T H 3.

SIGMA % A 7 & 71, Ky >y Aho—(:ordsick D XN ETING o
v Fv7 -2y 15, antEd o4 2703 XA
ITXK$zi, L7, RPLACEZ S FsRH LT wE, Ly,
PNT A TS AR K 3 < 8 )ZEN T80 U, FTL
CBFONT - T Ty T -y iR L. Tk
2 BF <> 1HET .

2. L%7oFP5E 3 1£1

FUEATR TNk eX-7 -8 i s lua LR
S ovi TEAEIL, v zeur, L IR e
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TR NENAT XA P43t ) rERLAN T2
Yo 1THhs.

text replaced text

[OA] [OA]

[0B]  [0X1)y; (X;B]

[oc] | [0X2)yo (X5C]

[oD] [0X;)y; (X,D]

[OE] [0X5) ¥, (X3X3) Y3 (X3E]
[OF] [0X4) yq (X4F]

57, 2L EoEE 2 Rio o XF v T
v F v 7>y (remm tF <) ¥, Aho-Corasick 9 Y > ¥
r BltFas coto BE ok, failure BEK £ b BELEC output
0L h, FLLNRX- T - F@iﬂLﬂ)gfn\Kv‘t} g, f, out-
put 31FL b1t 1 H2 > %) 7 LT ) A a3 Algorithm 1y
21U H 5. gt 4F % plgorithm 113 Aho 320 b 9 & output Fﬂﬁ
N0 EE 1o R T (R~ UH 5. Algorithn 213
failure FAZL £ ¢ Algorithm l‘L“%T)/))\ﬁ‘J 1= » L, N T< output §
IR B HOL D Th b,

Algorithm 1, 215 X, THFL M 5 RPMM B, M= (K, g, f, output)
(AP N I R IV

(43]) K= {(ABCDF. @), (CDE.8), (BC.v)} (<33T 2 Remy
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Algorithm 1. (Construction of the goto function)

Input. Set of keyword pairs K={(x1, y1)s---r (X, Yk)}.

Output. Goto function g and a partially computed output
function output.

Method.

begin

newstate:=0;

for i:=1 until k do enter(x;);

for all a such that g(0, a)=fail do g(0, a):=0
end

procedure enter(ajas...ap, y):
begin
state:=0; j:=1;
while g(state, aj) # fail do
begin
state:=g(state, aj);
j:=j+1
end
for p:=j until m do
" begin T
newstate:=newstate + 1;
g(state, ap):=newstate;
state:=newstate
end
output (state) :=y
end

M- oo fooutpu) 3E 2 155+, zoB kv 7, MEIH
o EpA o qoto BB 0 T ), BRI R (R0 R 1 o ek
eas o B0 Ao LBFh oS failure B F 1R LT 3,
LM, = F A0t AR 3T L2 E, Algorithm 1 1<
L, 125 n, o gt 055 ) o X e -3 L 1 (&, Algorithm
2 1= %, zi%éhia.

2o Lh)n L1 Algorithm1, 2 <&, 74F LT RPMM

M= (K, g, fooutput) 95, XA 7 X 2 b £ & Algorithm 314 T
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Algorithm 2. (Construction of the failure function).

Input. Goto function g and output function output from
Algorithm 1.

Output. Failure function f and output function output.
Method.

begin
queue: =empty;
for each a such that g(0, a)=s # 0 do
begin
queue:=queue.s;
f(s):=
if output(s) is undefined then output(s):=a
end
while queue # empty do
begin T
let queue=r.tail;
queue:=tail;
for each a such that g(r, a)=s # fail do
" begin
gueue:=queue.s;
if output(s) is defined then f(s):=0 else
" begin
" state:=f(r);
while g(state, a)=fail do
begin T
output(s):=1if output(s) is defined
" then output(s).output(state)
else output(state);
state:=f(state)
end
f(s):=g(state, a);
output(s):=if output(s) is defined
" then output(r).output(s)
else output(r);
if f(s)=0 then n output(s):=output(s).a
end
end
end =
end =

FLv ey, 2o Algorithm3 (2 f (=& 4 failure 3855 s
TorrK T k%3100 5 BB output i, 7 £7.
AN T X AL gl B2 U1t 20830 REEr |
KE 01253 70 failure BFHs < JIRUHARTLLED 3
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K = {(ABCDEFG, 0«), (BCI B)I (EFI Y)}

7ia, B, C}

s output(s)

0 undefined

1 A

2 A (output(l))

3 A

4 AyD (output(3) - output(10)-a)
5 a

6 C

7 CD (output(6)-+a)
8 8

9 B

10 Y

R2. R-)NY9v - TwF>9-22

L. v a0 a)=0xifvewsas itz 8 Ay, T
LI AR LL Y.

(#1) B2 9 miz Xt 7 X2 | DEABCCBCEL 7, D3 o &
YK R o= 0FH o FBRo 3T ¢ BT T L I
failure BF 1< & 2 A s 8k A< =DEAYCYE 5 h b 57| ¢
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Algorithm 3. (Pattern matching machine for multiple replacement)

Input. A text string z=ajas...a, and a pattern matching
machine with functions g, f and output.

Output. A replaced text string w=bibs...bg.

Method.
begin
state:=0;
for i:=1 until n do
begin
while g(state, aj)=fail do
begin
print output(state);
state:=f(state)
end
state:=g(state, aj);
if state=0 then print aj;
end
while state # 0 do
begin
print output(state);
state:=f(state)
end
end
)\ﬂ?’vlﬁ D E A B C C B C E
K fE 0 > 0 > 0 > 1 > 2 >3
rA
2
. D E v
N ] b E 10
P Y
1
v
0 ——>6
e
N
v
0——>9 —3 10
Ly
X
v
0——0
E

s RS TuF T TS M ok
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3. 713 75&@35(—%’[1
Algorithm 1, 2 TAF & M T< RPMM M=(K, g, f, output) 1& Algorithm
3, TTFER AME s 3, 2o HENR W,
el mio T hoe i b,

3, M=(K.-g.f.output) ERPMM t LT, HEA2TX 2} 4%
Flwiz#t v v, Algoritm3 s A L 1HE LB LN 57
M) r T3, EE XD T XA EPlw =i LT, ud
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v R X Bzt A3, Yo L) WERAKE LTS
L, x & 2oauz3fuL 7 (D) sl TRAE LT 75,
W AT PR G 3 u=a (W XT), x=¢
(e wE3) ++45%. |
M(w) =M(uxv) = uK(x)M(v)

T HNE, RPIM M 43;’—‘»}’1 (valid) 7 4 v « 9. 'z 21z,
Ker=e t RET 3. i

A 1. Algorithm 3 1<4 - T &3 RPMM M= (K, g, f, output) 1
5T hy,

ZEPl 13 Aho-Corasick (31 ¢ ol < PAE 9. f. output » TER 1<
M, 48: AEL 147,

b BERRIEE
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Algorithm 1, 2, 3 5 B5P12T B-F (time complexity) 1:[%] 1
3 Bl AL T TRLETEM AL 2 T
shy. Bly,

23 2. Algoritm3 o3k s n o NI 7 XA} o BT %
505k s T v T 5y

T(n) < 3n

5.

EBf. 31 3%, 7 failure EFo BEHHE 0 %%
2(n-1) P U A B TE B 4.

& 393, Algorithm 1 ¥ F T3 858, kp 0X-7- F ok
sof0 PV & TH L.

A3 . AMlgorithm 2 2% T 28503, K 122 2N A 8o
X-9-FoaoksodnBEv1&tUns.

~,
S

G\

5. Tkl

Algorithm 1, 2 7 {F b M 1< RPMM 1213 L& ¢ failure DoFh o
Zanten. B, 2o Witk e 1, K2 243 6
Lo fallure B0, 204734 2 U Hh 3 4K0 9, 10 U B K
0 A g failure B s XEy T307 LETHh3. 203
A 1§ f ¢ output E‘/Zm)b”/‘/kl“ (31, a1t BBz T, f,

output’ A v FRiBAL T 2 r T 3 3.
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fr(1) =0,
Lo [ FrEa)) Carsug(f(i), a)=fail 2 g(i, a)#failqrs)
R { F(1) (23713,

output’ (1) = output(l)

output(i) (f'(1)=f(i) at3)
output’(i) =

output (i)output(f(i)) (zqv 183 ),
i KB 1AL i o KB rEbTro Uh s,
o rAks @2 M cBR T, o, f b LT 1T, R
Wir)lerrsx1tkbshidor vy, A K
L 118

output’(2) = AB
output’ (3) = Ay
output’ (i) = output(i) (i#2,3)

£ 4 o RPMM M A v IS N 5.

6. kb Y Is

i?ﬂ@ﬂ%gfﬁiiﬁﬁﬁ%mN7>'7v%>77
2> v % Aho-Corasick t 13RI A7 1L T )X U FhX v )
Fhe bz T332 e 2L, 22 TR LY AGR
ko2 T T vehrmorAr V1AL saT, L
BHoBEry LTANKTZ3TH5 .
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