
((?P<A>[a-zA-Z])((?!(?P=A))\S

)*(?!(?P=A))(?P<B>[a-zA-Z])((
?!(?P=A))(?!(?P=B))\S)*(?P=A)
((?!(?P=A))\S)*(?P=B)|(?P<C>[
a-zA-Z])((?!(?P=C))\S)*(?!(?P
=C))(?P<D>[a-zA-Z])((?!(?P=C)

)(?!(?P=D))\S)*(?P=D)((?!(?P=
D))\S)*(?P=C)|(?P<E>[a-zA-Z])
(\S)*(?P=E)(?!(?P=E))(?P<F>[a
-zA-Z])((?!(?P=E))\S)*(?P=F))

Reguliere 
expressies 
behapbaar 
maken

“Verdeel en heers”

Meindert Meindertsma, 1 & 8 juni 2023, 29 februari 2024

((?P<A>[a-
zA-Z])((?!
(?P=A))\S)
*(?!(?P=A)
)(?P<B>[a-
zA-Z])((?!
(?P=A))(?!
(?P=B))\S)
*(?P=A)((?
!(?P=A))\S
)*(?P=B)|(
?P<C>[a-zA
-Z])((?!(?
P=C))\S)*(
?!(?P=C))(
?P<D>[a-zA
-Z])((?!(?
P=C))(?!(?
P=D))\S)*(
?P=D)((?!(
?P=D))\S)*
(?P=C)|(?P
<E>[a-zA-Z
])(\S)*(?P
=E)(?!(?P=
E))(?P<F>[
a-zA-Z])((
?!(?P=E))\
S)*(?P=F)) 
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Opgave bij listing 2510 van Spronck

29-02-2024 •  Reguliere expressies behapbaar maken 2

Wat zou hiermee bedoeld kunnen zijn?

I. Precies twee tekens precies twee keer binnen de hele string?
II. Precies twee tekens precies twee keer binnen een gevonden substring?
III. Precies twee tekens minimaal twee keer binnen de hele string?
IV. Precies twee tekens minimaal twee keer binnen een gevonden substring?
V. Minimaal twee tekens precies twee keer binnen de hele string?
VI. Minimaal twee tekens precies twee keer binnen een gevonden substring?
VII. Minimaal twee tekens minimaal twee keer?

Opgave: Kun je een reguliere expressie maken dat een patroon beschrijft waarbij twee tekens 
twee keer voorkomen?

IV ⟷ VII

III

V

I

VI

II
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Opgave bij listing 2510 van Spronck
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(([a-zA-Z])\S*([a-zA-Z])\S*\2\S*\3)|(([a-zA-Z])\S*([a-zA-Z])\S*\6\S*\5)|(([a-zA-Z])\S*\8([a-zA-Z])\S*\9)

Opgave: Kun je een reguliere expressie maken dat een patroon beschrijft waarbij twee tekens 
twee keer voorkomen?



g

Drie alternatieve subexpressies
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(([a-zA-Z])\S*([a-zA-Z])\S*\2\S*\3)|(([a-zA-Z])\S*([a-zA-Z])\S*\6\S*\5)|(([a-zA-Z])\S*\8([a-zA-Z])\S*\9)

Opgave: Kun je een reguliere expressie maken dat een patroon beschrijft waarbij twee tekens 
twee keer voorkomen?
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Groepen
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(([a-zA-Z])\S*([a-zA-Z])\S*\2\S*\3)|(([a-zA-Z])\S*([a-zA-Z])\S*\6\S*\5)|(([a-zA-Z])\S*\8([a-zA-Z])\S*\9)

2 3 5 6 8 9

10 40 70

([a-zA-Z])\S*([a-zA-Z])\S*\1\S*\2|([a-zA-Z])\S*([a-zA-Z])\S*\4\S*\3|([a-zA-Z])\S*\5([a-zA-Z])\S*\6

1 2 3 4 5 6

([a-zA-Z])\S*([a-zA-Z])\S*\1\S*\2|([a-zA-Z])\S*([a-zA-Z])\S*\4\S*\3|([a-zA-Z])\S*\5\S*([a-zA-Z])\S*\6

1 2 3 4 5 6

Opgave: Kun je een reguliere expressie maken dat een patroon beschrijft waarbij twee tekens 
twee keer voorkomen?

abab abba aabb
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Groepen
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([a-zA-Z])\S*([a-zA-Z])\S*\1\S*\2|([a-zA-Z])\S*([a-zA-Z])\S*\4\S*\3|([a-zA-Z])\S*\5\S*([a-zA-Z])\S*\6

1 2 3 4 5 6

Opgave: Kun je een reguliere expressie maken dat een patroon beschrijft waarbij twee tekens 
twee keer voorkomen?

Wat zou hiermee bedoeld kunnen zijn?

I. Precies twee tekens precies twee keer binnen de hele string?
II. Precies twee tekens precies twee keer binnen een gevonden substring?
III. Precies twee tekens minimaal twee keer binnen de hele string?
IV. Precies twee tekens minimaal twee keer binnen een gevonden substring?
V. Minimaal twee tekens precies twee keer binnen de hele string?
VI. Minimaal twee tekens precies twee keer binnen een gevonden substring?
VII. Minimaal twee tekens minimaal twee keer?

abab abba aabb
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Groepen
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([a-zA-Z])\S*([a-zA-Z])\S*\1\S*\2|([a-zA-Z])\S*([a-zA-Z])\S*\4\S*\3|([a-zA-Z])\S*\5\S*([a-zA-Z])\S*\6

1 2 3 4 5 6

Opgave: Kun je een reguliere expressie maken dat een patroon beschrijft waarbij twee tekens 
twee keer voorkomen?

Beter aansluitend op listing 2510 zou zijn geweest:

abab abba aabb

(\S).*(\S).*\1.*\2|(\S).*(\S).*\4.*\3|(\S).*\5.*(\S).*\6

1 2 3 4 5 6

abab abba aabb
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Verzwaarde opgave bij listing 2510 van Spronck
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Opgave: Kun je een reguliere expressie maken dat een patroon beschrijft waarbij twee 
verschillende tekens twee keer voorkomen?

((?P<A>[a-zA-Z])((?!(?P=A))\S)*(?!(?P=A))(?P<B>[a-zA-Z])((?!(?P=A))(?!(?P=B))\S)*(?P=A)((?!(?P=A))\S)*(?P=B)|(?P<C>[a-zA-Z])((?!(?P=C))\S)*(?!(?P=C))(?P<D>[a-zA-Z])((?!(?P=C))(?!(?P=D))\S)*(?P=D)((?!(?P=D))\S)*(?P=C)|(?P<E>[a-zA-Z])(\S)*(?P=E)(?!(?P=E))(?P<F>[a-zA-Z])((?!(?P=E))\S)*(?P=F))
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Verzwaarde opgave bij listing 2510 van Spronck
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Opgave: Kun je een reguliere expressie maken dat een patroon beschrijft waarbij twee 
verschillende tekens twee keer voorkomen?

((?P<A>[a-zA-Z])((?!(?P=A))\S
)*(?!(?P=A))(?P<B>[a-zA-Z])((
?!(?P=A))(?!(?P=B))\S)*(?P=A)

((?!(?P=A))\S)*(?P=B)|(?P<C>[
a-zA-Z])((?!(?P=C))\S)*(?!(?P
=C))(?P<D>[a-zA-Z])((?!(?P=C)
)(?!(?P=D))\S)*(?P=D)((?!(?P=
D))\S)*(?P=C)|(?P<E>[a-zA-Z])
(\S)*(?P=E)(?!(?P=E))(?P<F>[a
-zA-Z])((?!(?P=E))\S)*(?P=F))
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Opgeknipte reguliere expressie
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Opgave: Kun je een reguliere expressie maken dat een patroon beschrijft waarbij twee 
verschillende tekens twee keer voorkomen?

rexp1 = r"(?P<A>[a-zA-Z])((?!(?P=A))\S)*(?!(?P=A))(?P<B>[a-zA-Z])((?!(?P=A))(?!(?P=B))\S)*(?P=A)((?!(?P=A))\S)*(?P=B)" #abab

rexp2 = r"(?P<C>[a-zA-Z])((?!(?P=C))\S)*(?!(?P=C))(?P<D>[a-zA-Z])((?!(?P=C))(?!(?P=D))\S)*(?P=D)((?!(?P=D))\S)*(?P=C)" #cddc

rexp3 = r"(?P<E>[a-zA-Z])(\S)*(?P=E)(?!(?P=E))(?P<F>[a-zA-Z])((?!(?P=E))\S)*(?P=F)"                                    #eeff

pattern = re.compile( r"(" + rexp1 + r"|" + rexp2 + r"|" + rexp3 + r")", re.I)

was bij de vorige opgave
ook ingesteld

dan had kunnen worden volstaan met de character class [a-z] (of  [A-Z].)
in plaats van [a-zA-Z].
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Extended syntax (witruimte en commentaar genegeerd)
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pattern = re.compile( r"""
(
  (?P<A>[a-zA-Z])                # <A> = one letter
  ((?!(?P=A)) \S)*               # zero or more nonspaces other than <A>
  (?!(?P=A)) (?P<B>[a-zA-Z])     # <B> = one letter other than <A>
  ((?!(?P=A)) (?!(?P=B)) \S)*    # zero or more nonspaces other than <A> or <B>
  (?P=A)                         # <A> again
  ((?!(?P=A)) \S)*               # zero or more nonspaces other than <A>
  (?P=B)                         # <B> again
|                              # OR
  (?P<C>[a-zA-Z])                # <C> is one letter
  ((?!(?P=C)) \S)*               # zero or more nonspaces other than <C>
  (?!(?P=C)) (?P<D>[a-zA-Z])     # <D> = one letter other than <C>
  ((?!(?P=C)) (?!(?P=D)) \S)*    # zero or more nonspaces other than <C> or <D>
  (?P=D)                         # <D> again
  ((?!(?P=D)) \S)*               # zero or more nonspaces other than <D>
  (?P=C)                         # <C> again
|                              # OR

  (?P<E>[a-zA-Z])                # <E> = one letter
  (\S)*                          # zero or more nonspaces
  (?P=E)                         # <E> again
  (?!(?P=E)) (?P<F>[a-zA-Z])     # <F> = one letter other than <E>
  ((?!(?P=E)) \S)*               # zero or more nonspaces other than <E>
  (?P=F)                         # <F> again
)
""", re.I | re.X )
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Overbodige haakjes verwijderd

29-02-2024 •  Reguliere expressies behapbaar maken 12

pattern = re.compile( r"""
  (?P<A>[a-zA-Z])                # <A> = one letter
  ((?!(?P=A)) \S)*               # zero or more nonspaces other than <A>
  (?!(?P=A)) (?P<B>[a-zA-Z])     # <B> = one letter other than <A>
  ((?!(?P=A)) (?!(?P=B)) \S)*    # zero or more nonspaces other than <A> or <B>
  (?P=A)                         # <A> again
  ((?!(?P=A)) \S)*               # zero or more nonspaces other than <A>
  (?P=B)                         # <B> again
|                              # OR
  (?P<C>[a-zA-Z])                # <C> is one letter
  ((?!(?P=C)) \S)*               # zero or more nonspaces other than <C>
  (?!(?P=C)) (?P<D>[a-zA-Z])     # <D> = one letter other than <C>
  ((?!(?P=C)) (?!(?P=D)) \S)*    # zero or more nonspaces other than <C> or <D>
  (?P=D)                         # <D> again
  ((?!(?P=D)) \S)*               # zero or more nonspaces other than <D>
  (?P=C)                         # <C> again
|                              # OR

  (?P<E>[a-zA-Z])                # <E> = one letter
  (\S)*                          # zero or more nonspaces
  (?P=E)                         # <E> again
  (?!(?P=E)) (?P<F>[a-zA-Z])     # <F> = one letter other than <E>
  ((?!(?P=E)) \S)*               # zero or more nonspaces other than <E>
  (?P=F)                         # <F> again
""", re.I | re.X )
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Verschillende groeperingsmotieven onderkend
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pattern = re.compile( r"""
(?P<A>[a-zA-Z])                # <A> = one letter
((?!(?P=A)) \S)*               # zero or more nonspaces other than <A>

  (?!(?P=A)) (?P<B>[a-zA-Z])     # <B> = one letter other than <A>
((?!(?P=A)) (?!(?P=B)) \S)*    # zero or more nonspaces other than <A> or <B>

  (?P=A)                         # <A> again
((?!(?P=A)) \S)*               # zero or more nonspaces other than <A>

  (?P=B)                         # <B> again
|                              # OR
(?P<C>[a-zA-Z])                # <C> is one letter
((?!(?P=C)) \S)*               # zero or more nonspaces other than <C>

  (?!(?P=C)) (?P<D>[a-zA-Z])     # <D> = one letter other than <C>
((?!(?P=C)) (?!(?P=D)) \S)*    # zero or more nonspaces other than <C> or <D>

  (?P=D)                         # <D> again
((?!(?P=D)) \S)*               # zero or more nonspaces other than <D>

  (?P=C)                         # <C> again
|                              # OR

(?P<E>[a-zA-Z])                # <E> = one letter
(\S)*                          # zero or more nonspaces

  (?P=E)                         # <E> again
  (?!(?P=E)) (?P<F>[a-zA-Z])     # <F> = one letter other than <E>
((?!(?P=E)) \S)*               # zero or more nonspaces other than <E>

  (?P=F)                         # <F> again
""", re.I | re.X )
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Verschillende groepstypen gescheiden
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pattern = re.compile( r"""
([a-zA-Z])               # <1> = one letter

  (?:(?!\1) \S)*           # zero or more nonspaces other than <1>
  (?!\1) ([a-zA-Z])        # <2> = one letter other than <1>
  (?:(?!\1) (?!\2) \S)*    # zero or more nonspaces other than <1> or <2>
\1                       # <1> again

  (?:(?!\1) \S)*           # zero or more nonspaces other than <1>
\2                       # <2> again

|                        # OR
([a-zA-Z])               # <3> is one letter

  (?:(?!\3) \S)*           # zero or more nonspaces other than <3>
  (?!\3) ([a-zA-Z])        # <4> = one letter other than <3>
  (?:(?!\3) (?!\4) \S)*    # zero or more nonspaces other than <3> or <4>
\4                       # <4> again

  (?:(?!\4) \S)*           # zero or more nonspaces other than <4>
\3                       # <3> again

|                        # OR

([a-zA-Z])               # <5> = one letter
  \S*                      # zero or more nonspaces
\5                       # <5> again

  (?!\5) ([a-zA-Z])        # <6> = one letter other than <5>
  (?:(?!\5) \S)*           # zero or more nonspaces other than <5>
\6                       # <6> again

""", re.I | re.X )
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Interpolatie van variabelen in re-string
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a = "[a-z]"                # Python does not support [:alpha:] and other POSIX char classes
pattern = re.compile( fr"""
  ({a})                    # <1> = one letter
  (?:(?!\1) \S)*           # zero or more nonspaces other than <1>
  (?!\1) ({a})             # <2> = one letter other than <1>
  (?:(?!\1) (?!\2) \S)*    # zero or more nonspaces other than <1> or <2>
  \1                       # <1> again
  (?:(?!\1) \S)*           # zero or more nonspaces other than <1>
  \2                       # <2> again
|                        # OR
  ({a})                    # <3> is one letter
  (?:(?!\3) \S)*           # zero or more nonspaces other than <3>
  (?!\3) ({a})             # <4> = one letter other than <3>
  (?:(?!\3) (?!\4) \S)*    # zero or more nonspaces other than <3> or <4>
  \4                       # <4> again
  (?:(?!\4) \S)*           # zero or more nonspaces other than <4>
  \3                       # <3> again
|                        # OR

  ({a})                    # <5> = one letter
  \S*                      # zero or more nonspaces
  \5                       # <5> again
  (?!\5) ({a})             # <6> = one letter other than <5>
  (?:(?!\5) \S)*           # zero or more nonspaces other than <5>
  \6                       # <6> again
""", re.I | re.X )
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Negatieve vooruitblik
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a = "[a-z]"
pattern = re.compile( fr"""
  ({a})                    # <1> = one letter
  (?:(?!\1) \S)*           # zero or more nonspaces other than <1>
(?!\1) ({a})             # <2> = one letter other than <1>

  (?:(?!\1) (?!\2) \S)*    # zero or more nonspaces other than <1> or <2>
  \1                       # <1> again
  (?:(?!\1) \S)*           # zero or more nonspaces other than <1>
  \2                       # <2> again
|                        # OR
  ({a})                    # <3> is one letter
  (?:(?!\3) \S)*           # zero or more nonspaces other than <3>
(?!\3) ({a})             # <4> = one letter other than <3>

  (?:(?!\3) (?!\4) \S)*    # zero or more nonspaces other than <3> or <4>
  \4                       # <4> again
  (?:(?!\4) \S)*           # zero or more nonspaces other than <4>
  \3                       # <3> again
|                        # OR

  ({a})                    # <5> = one letter
  \S*                      # zero or more nonspaces
  \5                       # <5> again
(?!\5) ({a})             # <6> = one letter other than <5>

  (?:(?!\5) \S)*           # zero or more nonspaces other than <5>
  \6                       # <6> again
""", re.I | re.X )
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Tussenruimten met restricties
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a = "[a-z]"
pattern = re.compile( fr"""
  ({a})                    # <1> = one letter
  (?:(?!\1) \S)*           # zero or more nonspaces other than <1>
  (?!\1) ({a})             # <2> = one letter other than <1>
  (?:(?!\1) (?!\2) \S)*    # zero or more nonspaces other than <1> or <2>
  \1                       # <1> again
  (?:(?!\1) \S)*           # zero or more nonspaces other than <1>
  \2                       # <2> again
|                        # OR
  ({a})                    # <3> is one letter
  (?:(?!\3) \S)*           # zero or more nonspaces other than <3>
  (?!\3) ({a})             # <4> = one letter other than <3>
  (?:(?!\3) (?!\4) \S)*    # zero or more nonspaces other than <3> or <4>
  \4                       # <4> again
  (?:(?!\4) \S)*           # zero or more nonspaces other than <4>
  \3                       # <3> again
|                        # OR

  ({a})                    # <5> = one letter
  \S*                      # zero or more nonspaces
  \5                       # <5> again
  (?!\5) ({a})             # <6> = one letter other than <5>
  (?:(?!\5) \S)*           # zero or more nonspaces other than <5>
  \6                       # <6> again
""", re.I | re.X )
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Omissies hersteld
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a = "[a-z]"
pattern = re.compile( fr"""
  ({a})                    # <1> = one letter
  (?:(?!\1) \S)*           # zero or more nonspaces other than <1>
  (?!\1) ({a})             # <2> = one letter other than <1>
  (?:(?!\1) (?!\2) \S)*    # zero or more nonspaces other than <1> or <2>
  \1                       # <1> again
  (?:(?!\1) \S)*           # zero or more nonspaces other than <1>
  \2                       # <2> again
|                        # OR
  ({a})                    # <3> is one letter
  (?:(?!\3) \S)*           # zero or more nonspaces other than <3>
  (?!\3) ({a})             # <4> = one letter other than <3>
  (?:(?!\3) (?!\4) \S)*    # zero or more nonspaces other than <3> or <4>
  \4                       # <4> again
  (?:(?!\4) \S)*           # zero or more nonspaces other than <4>
  \3                       # <3> again
|                        # OR

  ({a})                    # <5> = one letter
(?:(?!\5) \S)*           # zero or more nonspaces other than <5>

  \5                       # <5> again
(?:(?!\5) \S)*           # zero or more nonspaces other than <5>

  (?!\5) ({a})             # <6> = one letter other than <5>
  (?:(?!\5) \S)*           # zero or more nonspaces other than <5>
  \6                       # <6> again
""", re.I | re.X )
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Tussenruimten “greedy” aftasten
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a = "[a-z]"
pattern = re.compile( fr"""
  ({a})           # <1> = one letter
  \S*             # zero or more nonspaces
  (?!\1) ({a})    # <2> = one letter other than <1>
  \S*             # zero or more nonspaces
  \1              # <1> again
  \S*             # zero or more nonspaces
  \2              # <2> again
|               # OR
  ({a})           # <3> is one letter
  \S*             # zero or more nonspaces
  (?!\3) ({a})    # <4> = one letter other than <3>
  \S*             # zero or more nonspaces
  \4              # <4> again
  \S*             # zero or more nonspaces
  \3              # <3> again
|               # OR

  ({a})           # <5> = one letter
  \S*             # zero or more nonspaces
  \5              # <5> again
  \S*             # zero or more nonspaces
  (?!\5) ({a})    # <6> = one letter other than <5>
  \S*             # zero or more nonspaces
  \6              # <6> again
""", re.I | re.X )
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Tussenruimten “non-greedy” (“lazy”) aftasten
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a = "[a-z]"
pattern = re.compile( fr"""
  ({a})           # <1> = one letter
  \S*?            # zero or more nonspaces (nongreedy)
  (?!\1) ({a})    # <2> = one letter other than <1>
  \S*?            # zero or more nonspaces (nongreedy)
  \1              # <1> again
  \S*?            # zero or more nonspaces (nongreedy)
  \2              # <2> again
|               # OR
  ({a})           # <3> is one letter
  \S*?            # zero or more nonspaces (nongreedy)
  (?!\3) ({a})    # <4> = one letter other than <3>
  \S*?            # zero or more nonspaces (nongreedy)
  \4              # <4> again
  \S*?            # zero or more nonspaces (nongreedy)
  \3              # <3> again
|               # OR

  ({a})           # <5> = one letter
  \S*?            # zero or more nonspaces (nongreedy)
  \5              # <5> again
  \S*?            # zero or more nonspaces (nongreedy)
  (?!\5) ({a})    # <6> = one letter other than <5>
  \S*?            # zero or more nonspaces (nongreedy)
  \6              # <6> again
""", re.I | re.X )
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a = "[a-z]"
pattern = re.compile( fr"""
# =====     ============     ============     ==
  ({a}) \S* (?!\1) ({a}) \S* \1           \S* \2    # <1>...<2>...<1>...<2>
|
  ({a}) \S* (?!\3) ({a}) \S* \4           \S* \3    # <3>...<4>...<4>...<3>
|
  ({a}) \S* \5           \S* (?!\5) ({a}) \S* \6    # <5>...<5>...<6>...<6>
# =====     ============     ============     ==
""", re.I | re.X )

a = "[a-z]"
pattern = re.compile( fr"""
# =====     =============     =============     ==
  ({a}) \S* ({a}) (?<!\1) \S* \1            \S* \2    # <1>...<2>...<1>...<2>
|
  ({a}) \S* ({a}) (?<!\3) \S* \4            \S* \3    # <3>...<4>...<4>...<3>
|
  ({a}) \S* \5            \S* ({a}) (?<!\5) \S* \6    # <5>...<5>...<6>...<6>
# =====     =============     =============     ==
""", re.I | re.X )

Andere formulering (‘zero-width negative lookbehind’ ):

“Greedy” in andere opmaak
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