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(a) g(s.ai)=s' OF— sk
begin
se1; §0;
loop: de—i+1;
te—a;i;
te—t-+base[s];
if check[z]+s then goto out;
se—next[t];
goto loop;

out: ans«—f(s)

end.

(b) =oyFvsyras7h
1 Johnson O}
Fig. 1 Johnson’s method.
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Fig. 2 Goto functions.
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#* 1 Johnson MfEEiCk 3% base, check, next
Table 1 Tables base, check and next by Johnson’s method.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
% base —1|-3 ’ _a|—a|—-8] o|-s] 6| ol—-8] 7| of 7| o 6f 11| 2| o

% check 1 2‘ 3| 1| 4 s| 7| 1| 7| 8| 10 11| 13| 15] 16{ 17| 0| of 1
% next 2 3‘ 4] 7| 5| 6] 10| 13] 8] 9f 1| 12| 14| 16| 17| 18| o} of 15
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base[7]+n=—-5+14=9 begin
se1; i—0;
check[9]=7 TRANSITION(1);
L0, goto BAMUIEHRZXNTED TRANSITION(2);
next[9]=8
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Fig. 3 Improved matching program.
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t—a;;
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if check[#]=s then goto out 1;

(b) {BKEIHOREBHICXT 54475 EVEN.

t—i+1;

s—ai;

s—s+base[#] ;

if check[s]1=¢ then goto out2;
WELE21CXZ7yFr s russ 22R3ICH
F. 722U, TRANSITION()) i3 1<5<p 122 j a8
YO L E@4%) ODD £EL, B O & x 475
EVEN % %4,
WE2D—DOKBUL, REFESL st LTXE
KRBT HC LIk, WELD s—t BRAXE
BRELcAICH S, TLT, dH—D2DREITERL
TREBBE S0/ 5 ADN—F T EHEY T 0 S
5 ALTHEL, ®EL®D goto loop 75 BLAEKREL
TRiLH B,

COWEICHD, B SIck 28K ans ~DEDK
ARTNEh s &t OREJBBIC OO T ICET &
N2, CORRT TS T LDOFTHRERM S KA
HE g0,

4. ROBE7 VT XA

AETIE, BELE2ICLB 84—V =yFr =
Y ERKERT Biodic, W#E itk 2% base, check
DOHERT VT X AEZREST 2.

KT ) XLATRIROREEFIFT 3.

Ce#k 11 TEREBBNICEWNT, ROREESE
o

(1) g(si,@)=s; 2BRHE s; BROKMEA R

5L & REE 55 24,1 — MIREE (separate



Vol. 24 No. 4
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Algorithm 1. Construction of the goto function.
Input. Set of keywords K= {1, v2 ", Va}-
Output. Goto function g and decision function f.
Method. We assume that f(s) is error when state s is first
created, and g(s,a)=0 if a is undefined or if g(s,a) has not
yet been defined. The procedure enter(y) inserts into the goto
transition graph a path that spells out y.
begin
newstate—1;
for i—1 until & do enter(y)
end;
procedure enter(a;2s:--am):
begin
s—1; jel;
while g(s,2;)#0 do
begin s—g(s,a;j); j—j+1 end;
for p—j until m do
begin
newstate—newstate+1;
g(s, ap)—newstate ;
senewstate
end;
S(s)—accept
end.

4 ToTYyxRal
Fig. 4 Algorithm 1.
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BICE(T 5D LT 5.
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ATy 7 ADBB/NEOREMME ¢*Z R, T
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base DIEAFF(3)THDSB. FL T, 1(4), (5)7T
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new (1)=1 £ LT3 »5ThH3.
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Algorithm 2. Construction tables base and check.
Input. Goto function g, function top, and Sp.
Output. Function new, and tables base and check.
Method.

begin s—1; new (s)e1; push s;

repeat
(1) for each top state s on the stack do
begin
pop; q«2;
(2) 10: repeat g—g+1 until check[g]=0;
(3) base[new(s) J—g —top(s)
(4) for each b such that g(s,5)%0 do
(5) if check[base[new(s)]+5]+0 then goto 10;
(6) for each & such that g(s,b)=s’ do
begin
(7) check[base[ new(s)]+b]—new(s);
(8) new(s’)«—base[new(s)]+&;
(9) if s’&sp then push s’
end
end
until the stack becomes empty;
q-2;
(10) for each s in Sp do
begin
(11) for each s such that g(s,4)=s’ do
begin
(12) repeat ¢g—g+1 until check[q]=0;
(13) base[new(s)]—g—top(s);
(14) check[gJ—new(s);
(15) se—s’;
new(s)e—gq
end
end
end.

5 TASYZL2
Fig. 5 Algorithm 2.
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Table 2 Function new and tables by improved method.
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% base o|-2| o 7|-8|-7|-1]-4] 8| of of 8] of of 1| 3| of of o] 7

% chek o 1| 2| 5| 1| 5| 3] 7

1
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Te=(m+1)e T+ T.
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T, SREEM A ¢ 95 & %, Johnson DHEKILE T
% 3 base, check, next DEFRDO A — XX

3e
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Table 3 Simulation results.

% & PASCAL{BERE| BARRETE

-7~ F¥ 36 46
R B % 136 239

¥V I RER 85 169

TN TFIREEK 15 24
B E KM (ms)

Ty 84.7 485

TT:/Ty) 68.0(0. 80) 367(0. 76)
2 OREE (bytes)

My 1,144 1,968

Mp(Mr/My) 1,024(0. 89) 1,660(0. 84)
XomiE R

By 1,084 1,908

By(B1/By) 816(0. 75) 1,434(0.75)
BRER7S0/5 00 kR

Ry 60 60

Ri(R1/Ry) 208(3.5) 226(3.8)
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BiC BT Johnson K HEICHIST 2 HICEKRES,
WEINAFECLZECBET 2410, ~v 2%
DEBEM, ROTHEB, RES 0/ 5 r0TER
R#ZRY. PASCAL oigEiEicstd 3 wEmsidiz,
XBR13) D 7 a5 afilic BB 2 IEEEDO A S
(4,880 XF) kxtd2ETH b, REFHEDES
i3, SHHOAMCEY HBEEREREL ZADH
(28,800 XF) it B3ETH 3. T, HEELI:
HHE BT FACOM230-38VS T4 b, SiE|z FASP
Th5.

BRERH ORI, 5.1 B0 fFEIcE O KERE T
LT3, &, ZRETR, WEIhLFRORER
7u/ 5 43S Johnson Db DL MITOKELN S
P, CORBBFOWIAICL 0+ BEIATIH B,

VEXYD, RBXTHREL 72 Johnson O F D E
HREH TS BERMGBE S 20, 4&L T
REOHMIIL IcREMRELALIE T E & 02
3.

6. € ¥+ U

Uk, »~g—v =y Fo 7=y vTERT B0
Johnson i & 72 RIEMBHEA REL 7-. BERLEOK
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ERIN20% BETH 205, ANXENE1FCE
WHTZF0s 5 A3%L OEEZETZOT, D
BEOUERTHEANEHMI+ S E 2 EBEbh
3.
KRN TIR, TEREBBNLsEROTREL -
2, RFEEN—ROREBERICHL TED LS icik
RTE 203 IERICHEHKES ARIETH 3.

2 £ X MW

1) Aho, A.V. and Ullman, J.D.: Principles of
Compiler Design, Addison-Wesley, Reading
(1977).

2) Aho, A.V. and Corasick, M.]J.: Efficient
String Matching: An Aid to Bibliographic
Search, Comm. ACM., Vol. 18, No. 6, pp. 333-
340 (1975).

3) Knuth, D.E., Morris, J. H., Jr. and Pratt, V.
R.: Fast Pattern Matching in String, SIAM
J. Comput., Vol. 6, No. 2, pp. 323-350 (1977).

4) Johnson, S.C.; YACC—Yet Another Compil-
er Compiler, CSTR 32, Bell Laboratories,
Marray Hill, N. J. (1975).

5) Peterson, J.L.: Computer Programs for
Spelling Correction, Lecture Notes in Com-
put. Sci., Springer-Verlag, New York (1980).

6) Tinsky: D7 7= 73R %, bit, Vol. 13, No. 2,
Fus 537+ 3+ —, pp. 52-57 (1981).

7) Cohen, J. and Roth, M. S.: Analysis of Deter-
ministic Passing Algorithm, Comm. ACM,
Vol. 21, No. 6, pp. 448-458 (1978).

8) Cohen, ]J., Situer, R. and Auty, D.: Evaluat-
ing and Improving Recursive Descent Parsers,
IEEE Trans., SE-5, 5, pp. 472-481 (1979).

9) HI, L&, BH: Bfercx—>ic k3 LR(k)
¥— Y ORGHAL, {FFH(D), ] 64-D, 10, pp. 940-
946 (1981).

10) Moore, L.: Fundamental of Programming
with PASCAL, Ellis Horwood, New York
(1980).

11) EL&E k) : FACOM 230-380 ST VS = — 4 —
X e w=T L (1979).

12) AAES (B) : uCOM-80 2 — ' — 2 + = =7
Jv (1980).

13) #%0O, /&, K7 : Pascal o 25 3 v /s,
IEVHAR, BEE (1981).

(BRFI57 4£5 A 10 BZA)
(MRS58 4FE 1 H 17 HiRéR)



