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Algorithm 1. (Construction of the goto function)

Input. Set of keyword pairs K={(x1, y1)s-+-, (Xk,s vi)}e

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; Jj:=1;
while g(state, aj) # fail do
begin
state:=g(state, aj);
Jer=j+1
end
for p:=j until m do
" begin —_
newstate:=newstate + 1;
g(state, a,):=newstate;
state:=newstate
end
output (state):=y
end

M= (K,g,f,voutput) sBl2 15 F. o= T, )Bﬁ,?d'}‘,/’r\\
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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 T
queue:=queue.s;
f(s):=0;
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):=1f 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 output(s):=output(s).a
end
end
end =
end
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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=bjbs...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
N7 XA} D E A B C C B
by O 2 0 > 0 > 0 > 1 > 2 >3
"N ;A
2
v
N | D E N
Py
]
v
0 ——

Og==-O0
0

—_— 9 —5 10



109

3. 713 Xao%%s
Algorithm 1, 2 TAF & M 1< RPMM M=(K, g, f, output) 1& Algorithm
304, TTARF AR E T3 e i,
%40 U Hhae i b,

W3, M=(K>g, f.output) & RPMM ¢ L T, ﬁf@m 77X A }%‘
Flwiz#t vt Algoritm3 s A L 1F L LN 55
M) T3, BN TX2L5PIwisiL T, Ul

(1) W = UXv, X eKyg
VPR X 0\ 3T A 38, Yo I’")U‘%%ﬁb‘\‘)}k?ﬂt
L, x&2oauz3fuL 1 (D) st TRAE LT 753,
(D BT x BSRBIALGwr 313 u=a (a leriZ’), X=e
(e wF3) ++45%. |

M(w) =M(uxv) = uK(xIM(v)

{3

—

7))
~

THMGE RPN MY (valid) TR B b . 2
K(e)=e ¢ IRET 2. e
A 38 1. Algorithm 3 14> T &2 RPMM M= (K, g, f. output) LF
4T Hs.
éiiﬂﬁ 1+ Aho-Corasick [3] Hﬂﬁ/\l‘\ r‘fﬁﬁ g, f, output o ’H:ﬁé:t:
MT2MB s MEL 14T .

4. B% rael’lé’rﬁ%



110

Algorithm 1, 2, 3 p ﬂ%fﬂéfﬁ% (time complexity) lirfg] L 17
a0 Bl AL e TRVETIEM T AL 2 et s
snz. Bly,

A3 2. Aooritm3 s5ksno XN T XA Lo kIR <%
ppafl e T v T 4y

T(n) < 3n

~,
S

5.
BB, 131 +3f, 1 failure FHbo BETE 0558
2(n-1) PR UL HeE B 5 .
& 373, Aoorithm 1 ¥ F T2 B5 G, kg 0X-7- Fak
o f0 1BV 1T T H L.

A 3P 4. Algorithn 2 52T 38503, K 192 2N 3 2k 180
X-9-FoksodrBvi&P U rs. |

4\

5. FeBil

Algorithm 1, 2 7 fF b M 1< RPMM 1213 LK 7§ failure D54 0%
ZAn T b Bliad, Moo Mtk e, dKE2 B30
Lo failure BF G, 20473 4L 2T HH A 9, 10 U B KX
0 A o failure Q%f% s X Ey T30 [ ‘ﬁ%f})%. 2ol
)78 f e ooutout ¥oKo F AT, [31, (a1t BIERIL T,

output’ A t FZifL T3 2 v a7 2 2,



111

f'(1) = 0,

o)) Carsugl(f(i), a)=fail 2 g(i,a)#failges)
R { £(1) (2371083 );
output’ (1) = output(l)

output(i) (F'(1)=F(i) a¥3)

output’ (i) = { _ , _
output(i)output(f(i)) (zyv reve3 ),

o RKEL1gs L ioikBrEkbTro 0.

D TEs 2o W i<BRA TS, o, f b L T 1T, R

it )Ber73a1tkbsnsdgs vy, LB
L 113

(v
(7

(v

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

t4 5 RPMM M A ¥ Bl N 3.

6. kb Y Ix

L10oPIBRE s s 4T 9o N9 2 - T T2 7
<> vt Aho-Corasick t 1TUFRIHA T LT )X aUFEA L,
oLy T35z e bRLI. 22 TR ULEDAGK
ko< FrTrearhobAe Lihili s a7, L
BHoBEr LTANHT22TH5 9.

- 10 -



112

775 XK

Hvl ek 8k, BAc KA AERS ThFRZ AT SIGHA 1< 5
v, AARRI Y v-9- 2Fk, Vol. 14, No.4, 1981, 550-573.

Arikawa, S. et al.: SIGMA — An Information System for Researchers Use,
Bull. Inform. Cybernetics (1982, in press).

Aho, A.V. and Corasick, M.T.: Efficient String Matching: An Aid to
Bibliographic Search, CACM 18, 1975, 335-340.

Arikawa, S.: One-Way Sequential Search Systems and Their Powers, Bull.
Math. Stat., Vol. 19, 1981, 69-85.

- 11 -



