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2 &S http://ir.cs.yamanashi.ac.jp/~ysuzuki/algorithm3/index.html
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10 [12/04 | &X#&FET7 )L X L (simple search, KMP)
11 |12/18 | FE7I/L3') X L (BM, Aho-Corasick)
12 |01/08 |£3X#&EFE7 /L) X L (Aho-Corasick), T—%4
[£ %78
13 |01/15 [BEE(EER, mAAR)
FE1E (E—ILRIES, Zipf@DZEEI, /NT<>
F5)TXANEHE
14 (01/29 |TxRKEHE (zip),
SEEHE (ADPCM, MP3, CELP),
IE[{& [+ #ig (JPEG)
15 |02/05 |EizR:{E%
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EXRRTILVIYX L
" P XREREE
= simple search
" EI{EDEREA
= 7)LOYX L
= KMP
= EIEDEREA
= 7ILTY X Ls
= BM
= Ej{EDERAA
= 7L X L
= Aho-Corasick
= Ej{EDERAA
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" ENIRERDIELE
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» R ANV -EXRE
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= 7+ X 3F 3 aabcdabdabbabcdabacade
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. Simple Search
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T3 5H. (niF—T—FDXFE)

IXFEMDEAE-6EEDEETEK
1
2XFEAMNMDEBRE—IEBDREAETENR
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3SXFEMDEEIEIEDRETERE
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g€ (1 |12(3/4/5(6|7(8]|9(0(11(2]3 5167819012
b b | x

) I AN

a|/bla|b|c|a

text 3 |b|c|a|b]|cC
o |

albilc|a
b |C
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R& |1 121(2(2(3(3(2(|3|3(2(21(2(2]2
[213%




Simple Search®7JL31) X Ls

" AN TERRRRNDT text, F—T—F key
" B TFRRRRMN T HDF—T—FDAELE
= m: TERARRM)VTDRS
" n F—J—FDES

Method
begin
fori:=1to m-n+1 doEEszxrdT
begin
for j:=1to n do
if text[i+j-1]#key[j] then F—7—r&iFdOEE
goto 1; BEICKKLIIL—TZKRITS
print iI;
1:
end

end



Simple Search tLNEDEWNIGE

= Key = aaa XA E S (7-3+1)%3=15
(m-n+1)*n[A]
" text = aaaaaaa —B&IZm>n7E DT O(mn)
(VALE] 2 |3 6 |7
text a |a |a |a |a |a |a
a |a |a
a |a
a a
a |a
a |a
|HelEzZ (1 (2 (3 |13 |3 (2 |1




&W Knuth-Morris-Pratt;% (KMP;%)

= Simple Search
" THRAMFINRDEXFNF—T—FEEHD
Band - Tk

= KMP;%
 XFBREDOETPRICREIOXFEREZXZELD
DUIBHFEDSD

» WEFREEM, /\YISYITDIHLEDTLLN



Knuth-Morris-Pratti%

Key: a b c ab a
| 123456
RIZF—D—rDfAIXFEMEBEITNIELVM —next 0 1 1 0 1 3 2

ol

i1 2 3@W56 780©0123456789012
texXta bcabcababcababxabcabzx

a bcab a (xkeyDeXFETEESEK
1 2° FT—T—FD2XFBIZXILLTLS

(&R

Key@Z)'C—'?E?ﬁ‘B b ¢ (key?d3XFETRAXK)



KMP% 7L X L

m textO RS

n :keyword K&

i; textOBEAIE

J: keywordD RS LIE

Method KMP
begin
j:=1;
for i:=1 to m do
begin
while j>0 and key[j] #text[i] do &
j:=next(j); ROESNE
if j=n then —
print i-n+l:
j:=3+1;

HEA=Y R

end
end
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0
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4 Keyword: abcabadd &&  a:l: keywordD—X*FHDa
neXtF';sE] 7;‘?5( Y 123456 a:allstoxXF
IXFHMDaTHRERE (ERIDXFHa)
— BEXBEOAREa1ZRE
— BEXBEMREIF—T—FDOXFHEESE
next(1)=0

X FHDbTHEEXW (ERIDXFHab)
— BELMEREa12BE — next(2)=1

3XFHDCTHEREXRI (ErINOXFhHabc)
— BELMERRLa1ZFEE — next(3)=1



nextpEs £

Keyword: abcabad &&F  a:l: keywordD—XFHDa

123456

a:allsr DX F

AN FHMDaTHEELH (EROXFhHabca)
— BELXMBEFTOAR A 1ZBES
— BELXME/RIEF—T—FDOXFBELEE -

next(4)=0

5XFHDbTHEEXE (ERIDOXFhHabcab)
FAréa: 1728 E — next(5)=1

— BA KK

6XFHDMaTHRAEXLI (ERIDXFhHabcaba)
FAr&c:3%7HRE — next(6)=3

— BA KK

6XFHMaTHEERII (ERIDXFhHabcaba)

— e X
next(7)=2

= P (RS RUIR.

ZENAR) Lb2FBES —



KMPi% 7I)L3') XL nextBi%

im AFB:F—T—F key, tH77:nextBE%k

n: keyDEx
Method next jikeyDBERE
begin t: keyDjXF HDERIDAXFHkeyDIZBEFF(IZIEH>TLNSH

end

t:=0;
next (1) :=0;
for j:=1 to n do keyD & XFIZH L TnextFEEEEXTE
begin
while t # 0 and key[j] # key[t] do
t:=next (t) ; keyDjXF B ETODIIXFF|hkeyD
t:i=t+1; REFE—HBMLTOENERNDS
if key[j+l]=key[t] then key®
next (j+1) :=next(t); j+1XFH®
else nextBA3E %
next (j+1) :=t; RTE
end



&m KMP;& O 5T

= KMP;%

" EERIEREERTEE O(m)

" nextBIANE TFRAXFIOEXFICHLTIEES
= Simple Searchj%

" ENERIEFREIETEE O(mn)

THXAMFINDFXFITXLT
m: FE DT F—D—RXFHERE
n: ¥—J7—FDXFH
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—J—F&9 53
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NMEF1 2 345 7890123459789012
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thabcabCfabecab@bxabcabx

ke a b c ab a textD6X F HMaTlE%E{Tc > key F TERE-1HMD R TR

: s E oA Ak textDEXZ A s A bt CRAEEET 2
3XEAA aI 1 ¥

bcalb textMIX F B Ha—keyh TKE-1NLRTRVIZR

@ o oo o DM BartextDINEFEHIZE g A
2XFEAAN
abcaba textd 16 3= B ASx—
. keyHIZXIEEFENTLVE
3xFaE~ | 113 I ! 11) } LDT, textD17XF B
a a a IckeyD1XEEEESH
X F skipBg # & @ o ooo0oO0 | BTRAEERTS
2XFEAAN Bl
a 9l a bcaba
b 1 X I
C 3 6XFE™~ abecaba
EEUSNDXEF 6 X




skip g%
w " FERNXFIPOBEXF A, F—7

—FORENCFRXFHIZH LM

abcaba o
6543210 2XFR*vI

???2?2?b
6%2%31]).3 1XF2¥y7 F=T—F"abcaba’l>xtd SskipFEEk

?????c\ X =F skipRaZh{E
abcaba 0 \a\ Ty
654321 03%xTRFv7
\

22292x b 1
abcaba C ———. 3
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63 FER Xy T _W\’ 6




BMIZICEAXFIEE  icwanss

Method BM J: keywordD BB &I E
begin pos: textF DS LI &
pos:=n;
while pos<=m do
begin
if text[pos]=key[n] then
begin
k:=pos-1;
j:=n-1;
while 3>0 and text[k]=key[j] do
begin
=k-1;
j:=3j-1;
end
if j=0 then
print k+1;
end

pos :=pos+skip (text[pos]) ;
end
end



BMIZICKAXFIIET
im skip X
XFHE p~g

AR :F—"T—F key n: keydE&
H 71 - skipEa 2k

Method skip

begin
for i:=p to q do NHEE(ETOXFET
skip (i) :=n; key® £ &1 1+skip)
for i2=:!. to n-1 do KEYI:'gihéK?*Ed)i%é
skip (key[i]) :=n-i; key®EEMNOKEFETHANT
end EZIZCER DM o= EZkey

DEEM SB[ =572 (+skip
¥3
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" ZBDIHEE m/nBIOXFERE
textDXF n keyDXF= 0NDimzH

" REDIZE m*nBEIOXFES
textD X F = keyDXF = {alDIFH

" F—J—FHARWVIEEE
= keylZEENLZLXEMtextiIZHIRL-EE(TkeyD R ST
AXYTTED

" XFEAHNDITNIEEGS
" textP DX FHkeyFIZIHENHEENGELLGSLS — ETED
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= T AC

" ACEDXFIHBEFIE

" ACGEDXFINEETILIYX L
" ACEDEH
= I VACHOER A E
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EhNSEHNDXF—T—FZ2RRETH-6HD

: E ik
- TﬂFX RN T E NIV DT HT LK

aERI AZITT, BHDF—T—FZEREFFIC
*ﬁu_ﬁ’é;th\f%é

- %)t%())%ﬁ*ﬁ&, failureBE%%, outputBEE&Z kYRS



gotof8 %%, failureBE%K,
*W outputBi

= gotofE £

" HHIRRETXFEXDNANINT-EZTIZER T HIREE
= failureE 4

. g_o;gF;a%m\efai|h<5@a<mf:n§o>ﬂ.ﬁé.\fr€4>9@$z
=/
= outputBEk

" HHOWRREIZEBRLI-LEFITHEETESFT—T—F
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< AC failureBE sk

gotoRE#I M ofail VRSN T-FRDEERA U IDFEEI I
gw S f(s)
1 0
2 3
3 0
4 0
5 1
6 2
7/ 0
8 4
9 7/
10 0




<2 AC outputBE L
w BB IC B L b= TR TE R E— T —R

output(s)
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{\\ ba b"’ Ila bll}
{\\d II}

{\\ bC"}

{\\d II}
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