IERRIUZB T 5 Il

GANL—Z DOIRR

Absent Operator for Regular Expression

HH
Tanaka Akira
akr@fsij.org

PRI A

FEPT I WAL

Information Technology Research Institute,
National Institute of Advanced Industrial Science and Technology (AIST)

EMERBOILER & LT#E@@Z“/\L’ VA B RET D, E%Ei%fﬂ iH’FAX 7 )7 l\ﬁiﬁ’ﬁéfﬁﬁ)ﬂ ShTnd

2B, b &b LIS

éﬂf_%o)‘(&)é ﬁ/I r—vurl

IZBWTIE, ERSERICRIT 2HIES

ORAAMERTER S TR Y, &)éfbfﬁi%ﬁ?)\%%ﬂjf% 2\ \jC%ﬁ'J’a"/\Tt JEEHTE 5?&?&%@%73“??’9“

LT ERMBENT VD, MitEAIE C FEDO ALY M CR LF #IiDfT7 LE&KRBT D DI
22D &) RIEMKRB R T DO BEHTH D HELL,
ZhiZ Perl, Ruby F0OBEAFDOERKI T P THRASNL TSNy

BEYR—- T2 LBEZLNDMR,

INLOMN, B
%:TE&%%I///TW%GiAV A EHE

I hT xR TN T I ) ANTEHRLSEE TS, o, BFOERRROILRICITRE K

DOEVIRL, Ny 7 ~T7 v 7 Ol
X DY AR BERAT AT E 2R,

ML QEETE, o, BAFEE

This paper proposes a new operator, absent operator, for regular expressions.
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Recently, regular

expressions are widely used with scripting languages. There are several usages which is too difficult

to write down in a regular expression: a comment in C language, CR LF terminated lines, etc.

They are possible to represented by a regular expression because the formal language theory proves

complement of a regular language is also regular. The absent operator eases them. The operator is

easy to implement on a backtracking regular expression engine and it has proper semantics on the

theory unlike lazy match, atomic grouping, negative lookahead.
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def try(re, str, pos, &block)
case rel[0]
when :empseq
try_empseq(str, pos, &block)
when :1it
_, ch = re
try_lit(ch, str, pos, &block)
when :cat
_, rl, r2 = re
try_cat(rl, r2, str, pos, &block)
when :alt
_, rl, r2 = re
try_alt(rl, r2, str, pos, &block)
when :rep
_, T =re
try_rep(r, str, pos, &block)
else
raise "unexpected AST: #{re.inspect}"
end

end

def try_empseq(str, pos)
yield pos

end

def try_lit(ch, str, pos)
if pos < str.length && strpos] == ch
yield pos + 1
end

end

def try_cat(rl, r2, str, pos, &block)

try(rl, str, pos) {lpos2]|
try(r2, str, pos2, &block)

end

def try_alt(rl, r2, str, pos, &block)
try(rl, str, pos, &block)
try(r2, str, pos, &block)

end

def try_rep(r, str, pos, &block)
try(r, str, pos) {lpos2|
if pos < pos2
try_rep(r, str, pos2, &block)
end
}
yield pos

end
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def has_match(r, str)
0.upto(str.length) {lil
try(r, str, i) {lposl|

return [i, pos]

}
nil

end

4 FEEXFRL—E2DRE

EHEBT NIy 7 Ry 7 EHWD 2 &
BEVR, ZOZ LTS EEROMRLOEM %
LT 5,

el ZIF1ETHhRARZ L 512, HDEREBEOH
EEER NN ERDHD, TOWE DFA 22513
ZHLRRE L & 5 TRUVIREEZ AN Z 7217 THE



T&5%, Ll #LIFT3HTHERD, Ny
7 b7y 7 BIEBESLT YL TG £ i HIC
IZEBTE W,

F T, HREFR—FEBRET S,

5 FEEEARL—E Ir

HAEARL—F I HERTRL r L, r
HEH I N D LTI FERWLFIERTRIET
B, lr EFBRT D, Ir BRI FINOEE L(Ir)
LT &2,

L(lr) = X% — L(. x r.x)

ZIZT # HMEEOXF (Fy b)) @ 0 =L LD
MOKLTHY, ALEOXFHERT, I 1HEE
DXFHITHY . ZhxBEESE LT L(Ir) 1T
L(.xr.x) ODHES LR>TWND,

TERE TNV T 7Ny bE Y = {a,b} L LT
L(la) X {e,b,bb,bbb,...} T %, ZDEAIX a
EEFET. SHIZ a EFT aa,ab,ba,aaaq, ... 78 E
bEER, FMRELT, bOHRNLRLES 0L
FoxFHoEE L5,

F72, L(!(ab)) 1T {0™a™|0 < m A0 <n} &7
Do a DRI b BHEBRTDE ab ZEFATLEI 2
D b DRIT a BERNDLFINOER LD,

L(\r) oE L LT, L(Ir) IZ& ENRWVITFH] s
WhiUuX, Tnae7Y 747 A LT 2XFHNTF R
T L(Ir) iIZ&Enwy, DE 0 LUFARY Lo,

s€ L(lr) -Vt e ¥* st & L(Ir)

THIEL s T r HEHTE DTS v e L(r)
EEYSCFHNE L TR, st b v RV T
FlE LTRL, ZORE st 13 L(Ir) 12X & Ehie
WV, ZOHFGMEIC R FEIZBNT r NHEH
TE D UFHNE RANFE R LI LA OPRBE AR &
2%,

6 FAEFRL—FDEE

Ir OSBHE K%L [absent, 7] & LTULTIZ
FOEANL—FDFEELRT, ZHICEL T,

try HEEL. fiZM 0K [absent, r] Z ik
LTr Z Y HL try_absent ZMES K 9 ICEHE
T 5,

def try_absent(r, str, pos)

limit = str.length

pos2 = pos

while pos2 <= limit
try(r, str, pos2) {l|pos3|

limit = pos3-1 if pos3-1 < limit

}
pos2 += 1

end

limit.downto(pos) {l|pos4|
yield pos4

}

end
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def try_rep_lazy(r, str, pos, &block)
yield pos
try(r, str, pos) {lpos2|
if pos < pos2
try_rep_lazy(r, str, pos2, &block)
end
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def try_nobacktrack(r, str, pos)
try(r, str, pos) {lpos2|

yield pos2

return

}

end
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def try_nlookahead(r, str, pos)
matched = false
try(r, str, pos) {lpos2|
matched = true
break
}
yield pos if !matched

end
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def try_negation(r, str, pos)

h = {}

try(r, str, pos) {lpos2|
h[pos2] = true

}

str.length.downto(pos) {lpos2|
yield pos2 if !'h[pos2]

}

end
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