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Fast Global Regular Expression Print
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Alfred V. Aho

Images from https://awards.acm.org/about/2020-turing
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Donald Knuth

Donald E. Knuth
Stanford University

@ K KMP &%

Discovered the KMP algorithm (Morris and Pratt also published in a
technical report in 1970 — all three published a joint paper in 1977)

Turing Award

B TAocp

"The Art of Computer Programming" — formalized and popularized
algorithm analysis (e.g., the "big Q")

Image from https://en.wikipedia.org/wiki/Donald_Knuth
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BI4% (Prefix)

bOb1...bn-1bn BIETEZ bOb1...bk
(k=0,1,2...n)

B /148 (Proper Prefix)

bOb1...bn-1bn BERIZRZE bOb1...bk
(k=0,1,2...n-1)

@ SR AR

F/E: "ABC"

E‘l‘jg& : ||||, llAll’ “AB", IIABCII
E-ﬁl‘jgﬁ: ||||, "A", IIABH

&8 (Suffix)

b0Ob1...bn-1bn BI/E4& =2 bk...bn-1bn
(k=0,1,2...n)

B 54 (Proper Suffix)

bOb1...bn-1bon BEFE=Z bk...on-1bn
(k=1,2...n)

F/E: "ABC"

Ez§§: ||||, "C“, "BC", llABCll
EE@;&: "C", "BC", lIABCII
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K. 78 "acabaca" MRKAIEHKRE "aca", KEN3, FrLA nextl6] =3
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KMPE& %Python3L I

@ PythonfSFBsCH

def kmpl(a, b, Next): # a2 H, bRFH
La, Lb = len(a), len(b)
pa=pb =0 # BRIEFHINFBRISH

while pa < La and pb < Lb:
if pb == -1 or alpal == blpbl:
# pb==-11BBb[0] X Ee, & 3 R Bnext[0]A4 -1
pa,pb=pa+1,pb+1
else:
pb = Nextlpb] # HiTREARZ Fpa+t1BIHITIRE

if pb == Lb:

return pa - pb
return -1
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S 40 next[0], next[1], ..., nextli] , @Ak nextli+1] ?

1% nextli] =k , W3 blil = blkl , W nextli+1] =k +1

bOb1b2...bk-1bk...bi-1bibi+1

» & nextli] =k , 128 bOb1b2...bk-1 = bi-k...bi-1

o WEYE blil = blkl , W bOb1b2...ok-1bk = bi-k...bi-1bi
* Bl nextli+1] =k +1
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bli+1] MERKAIEE, DARAbIINEAIEEMN bl

1R blil MEKIEEAKE k), ML blil, AeeHeL bli+1] NRKIEE

NEZRE blil FRKER (KEXS nextlk] ) , 88&ML blil , #6k bli+1] M&RKBIER

RKBIARTT, MEBRRRKAERUISEN nextlnextlkl] )......

R2&%E bl0] BEERA bli+1] RKBIER
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countNext R E{SCIR

% Python{tFBSCHL

def countNext(b):
i, k,Lb =0, -1, len(b)
Next = [-1 for i in range(Lb)]
while i <Lb-1:
if k == -1 or b[i] == blk]:
Nextl[i+1] = k + 1
ibk=i+1 k+1
else:
k = Next[k]

return Next

OrassE
O(len(b))

RS RE

OxXRgT=E

= i SR ENFERFRSI
= k: RKIEEKE

= Next : next#{4H
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Eit, KMPERESEEANIERmERT, saFrEn O(m+n)

ZEEEN T HIEMESRBH (NFA) R NBERIRBM (DFA) PR, ERTEESMRIL
EWET—IMEREER (ATIEREKNBRRARXEERNFE) , MARNABEEETHE, RILER
IR F AL 2R B 6]

’ 4 m @

ZHEada =R mIMEE
O(m+n) O(m) Bt

State machine of "nano"
Image from http://www.zrzahid.com/linear-time-string-matching-using-kmp-matching-algorithm/
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