
55
第49回プログラミング
シンポジウム 2008.1

Absent Operator for Regular Expression

Tanaka Akira

akr@fsij.org

Information Technology Research Institute,

National Institute of Advanced Industrial Science and Technology (AIST)

C CR LF

Perl, Ruby

This paper proposes a new operator, absent operator, for regular expressions. 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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2 DFA

DFA

Perl "foobar" =~ /f(.*)a/"

$1 "oob" DFA

DFA

DFA

swap out
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3.1

Ruby

3

3.2

try

3 Ruby

Ruby

ε [:empseq]

c [:lit, "c"]

r1r2 [:seq, r1, r2]

r1|r2 [:alt, r1, r2]

r∗ [:rep, r]

try

(a|b)∗
“aba”

“aba”, “ab”,

“a”, “” 3, 2, 1, 0

try([:rep, [:alt, [:lit, "a"],

[:lit, "b"]]],

["a", "b", "a"],

0) {|pos|

p pos

}

try
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try_empseq

# re:

# str:

# pos:

# block:

# ( )

def try(re, str, pos, &block)

case re[0]

when :empseq

try_empseq(str, pos, &block)

when :lit

_, ch = re

try_lit(ch, str, pos, &block)

when :cat

_, r1, r2 = re

try_cat(r1, r2, str, pos, &block)

when :alt

_, r1, r2 = re

try_alt(r1, r2, str, pos, &block)

when :rep

_, r = 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 && str[pos] == ch

yield pos + 1

end

end

def try_cat(r1, r2, str, pos, &block)

try(r1, str, pos) {|pos2|

try(r2, str, pos2, &block)

}

end

def try_alt(r1, r2, str, pos, &block)

try(r1, str, pos, &block)

try(r2, str, pos, &block)

end

def try_rep(r, str, pos, &block)

try(r, str, pos) {|pos2|

if pos < pos2

try_rep(r, str, pos2, &block)

end

}

yield pos

end

try

has_match

def has_match(r, str)

0.upto(str.length) {|i|

try(r, str, i) {|pos|

return [i, pos]

}

}

nil

end
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7.3
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!r [:absent, r]

try [:absent, r]

r try_absent

def try_absent(r, str, pos)

limit = str.length

pos2 = pos

while pos2 <= limit

try(r, str, pos2) {|pos3|

limit = pos3-1 if pos3-1 < limit

}

pos2 += 1

end

limit.downto(pos) {|pos4|

yield pos4

}

end

try_absent r

str pos

(limit)

r

limit

r

!r

pos limit

7
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7.1

C
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2 / * a b

)

\/\*[^\*]*\*+(([^\*\/][^\*]*)\*+)*\/

ab[^b]*b+(([^ba][^b]*)b+)*a

\/\*!(\*\/)\*\/

ab!(ba)ba

“*/”

“*/”
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7.2

C

L(!r) = Σ∗ − L(. ∗ r.∗)
L(. ∗ r.∗)

*4 * /
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7.2.1

C

\/\*.*?\*\/

ab.*?ba

.*? .* 0

L(r∗?) = L(r∗)

[:rep lazy, r]

try

def try_rep_lazy(r, str, pos, &block)

yield pos

try(r, str, pos) {|pos2|

if pos < pos2

try_rep_lazy(r, str, pos2, &block)

end

}

end

try_rep_lazy try_rep

yield

try_rep

try_rep_lazy

try_rep

try_rep_lazy

C

C
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C

C

( \n )

\/\*.*?\*\/\n

ab.*?ba\n

1/*2*/3/*4*/\n

/*2*/3/*4*/\n

/*4*/\n

\/\*[^\*]*\*+(([^\*\/][^\*]*)\*+)*\/\n

\/\*!(\*\/)\*\/\n

ab[^b]*b+(([^ba][^b]*)b+)*a\n

ab!(ba)ba\n

(

\n )

7.2.2

Perl, Ruby

(?>r)

r

[:nobacktrack, r]

def try_nobacktrack(r, str, pos)

try(r, str, pos) {|pos2|

yield pos2

return

}

end

C

\/\*(?>.*?\*\/)

ab(?>.*?ba)

\/\*(?>.*?\*\/)\n

ab(?>.*?ba)\n

2

DFA

DFA

(?>\/\*.*?)\*\/

.*?

/**/

(?>\/\*.*?\*\/)

C

/* A /* B */

C
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/* B */

(?>\/\*.*?\*\/)

7.2.3

(negative lookahead assertion)

C

\/\*((?!\*\/).)*\*\/

ab((?!ba).)*ba

(?!r)

r

0

C

[:nlookahead, r]

def try_nlookahead(r, str, pos)

matched = false

try(r, str, pos) {|pos2|

matched = true

break

}

yield pos if !matched

end

L((?!r))

φ

{ε}

7.3

C

[:negation, r]

def try_negation(r, str, pos)

h = {}

try(r, str, pos) {|pos2|

h[pos2] = true

}

str.length.downto(pos) {|pos2|

yield pos2 if !h[pos2]

}

end

pos r

r

try

h

C

r (

)( )( )

str pos
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8

8.1 Ragel

Ragel[6]

• negation !r

!r r

7.3

• difference r1 − r2

r1 − r2 r1 r2

r1

• strong difference r1 −− r2

r1 −− r2 r1 r2

r1

negation difference

strong difference

r1

r2

r1

8.2 Perl

Perl

7.2

8.3 Grail

Grail[5] C++
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