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The RootsThe Roots

Categorial GrammarCategorial Grammar::

Ajdukiewicz Ajdukiewicz 19341934

CresswellCresswell, , MontagueMontague, , LambekLambek, Bach, ..., Bach, ...

Newer ApproachesNewer Approaches::

SteedmanSteedman, , MoortgatMoortgat, , HeppleHepple, , MorrillMorrill, ..., ...

Categorial Unification GrammarCategorial Unification Grammar::

Uszkoreit; Uszkoreit; ZeevatZeevat, Klein & , Klein & CalderCalder; Karttunen; ; Karttunen; BoumaBouma, ..., ...
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CategoriesCategories

At least At least two base categoriestwo base categories: N and S: N and S

At least At least one function markerone function marker: / (: / (often often also \also \

A A potentially potentially infinite infinite number number of of derived categoriesderived categories::

if if αα and  and ββ  are categoriesare categories, , then then α/βα/β  is is a a categorycategory, , tootoo

e.g. S/Ne.g. S/N

not not all all derived categories are true linguistic categoriesderived categories are true linguistic categories

e.g. (S/S)/(N/N)e.g. (S/S)/(N/N)
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Beispiel 1 (1)Beispiel 1 (1)

NP NP -  N-  N Peter, MaryPeter, Mary
VP VP -  S\N-  S\N sleepssleeps
TVP TVP - (S\N)/N- (S\N)/N seessees

        NN    (S\N)/N   (S\N)/N   N  N

Peter Peter                 sees sees MaryMary
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Example Example 1 (2)1 (2)

NP NP -  N-  N Peter, MaryPeter, Mary
VP VP -  S\N-  S\N sleepssleeps
TVP TVP - (S\N)/N- (S\N)/N seessees

  (S\N)(S\N)

    N    N    (S\N)/   (S\N)/NN   N  N

Peter Peter                 sees sees MaryMary
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Example Example 1 (3)1 (3)

NP NP -  N-  N Peter, MaryPeter, Mary
VP VP -  S\N-  S\N sleepssleeps
TVP TVP - (S\N)/N- (S\N)/N seessees

      SS

  S\NS\N

    N    N    (S\N)/N   (S\N)/N   N  N

Peter Peter                 sees sees MaryMary
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Example Example 2 (1)2 (1)

NP NP -  N-  N Peter, Mary, Peter, Mary, horseshorses
VP VP -  S\N-  S\N sleepssleeps, , sees horsessees horses, , showed showed Peter Peter horseshorses
TVP TVP - (S\N)/N- (S\N)/N seessees, , showed showed PeterPeter
DVP DVP - ((S\N)/N)/N- ((S\N)/N)/N showedshowed
AdvP AdvP - (S\N)\(S\N)- (S\N)\(S\N) oftenoften
DegrModDegrMod - ((S\N)\(S\N))/((S\N)\(S\N)) - ((S\N)\(S\N))/((S\N)\(S\N)) veryvery

      NN (S\N)/N(S\N)/N                     N                    N   (S\N)\(S\N)/(S\N)\(S\N)  (S\N)\(S\N)(S\N)\(S\N)/(S\N)\(S\N)  (S\N)\(S\N)
PeterPeter      sees sees         horseshorses  very  very   oftenoften
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Example Example 2 (2)2 (2)

NP NP -  N-  N Peter, Mary, Peter, Mary, horseshorses
VP VP -  S\N-  S\N sleepssleeps, , sees horsessees horses, , showed showed Peter Peter horseshorses
TVP TVP - (S\N)/N- (S\N)/N seessees, , showed showed PeterPeter
DVP DVP - ((S\N)/N)/N- ((S\N)/N)/N showedshowed
AdvP AdvP - (S\N)\(S\N)- (S\N)\(S\N) oftenoften

DegrModDegrMod - (S\N)\(S\N)/(S\N)\(S\N) - (S\N)\(S\N)/(S\N)\(S\N) veryvery

      NN (S\N)(S\N)//NN                                         NN   (S\N)\(S\N)/(S\N)\(S\N)  (S\N)\(S\N)(S\N)\(S\N)/(S\N)\(S\N)  (S\N)\(S\N)

PeterPeter      sees sees         horseshorses  very  very   oftenoften
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Example Example 2 (3)2 (3)

NP NP -  N-  N Peter, Mary, Peter, Mary, horseshorses
VP VP -  S\N-  S\N sleepssleeps, , sees horsessees horses, , showed showed Peter Peter horseshorses
TVP TVP - (S\N)/N- (S\N)/N seessees, , showed showed PeterPeter
DVP DVP - ((S\N)/N)/N- ((S\N)/N)/N showedshowed
AdvP AdvP - (S\N)\(S\N)- (S\N)\(S\N) oftenoften

DegrModDegrMod - (S\N)\(S\N)/(S\N)\(S\N) - (S\N)\(S\N)/(S\N)\(S\N) veryvery

    S\NS\N

   N   N (S\N)(S\N)//NN                                         NN   (S\N)\(S\N)/(S\N)\(S\N)  (S\N)\(S\N)(S\N)\(S\N)/(S\N)\(S\N)  (S\N)\(S\N)

PeterPeter      sees sees         horseshorses  very  very   oftenoften
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Example Example 2 (4)2 (4)

NP NP -  N-  N Peter, Mary, Peter, Mary, horseshorses
VP VP -  S\N-  S\N sleepssleeps, , sees horsessees horses, , showed showed Peter Peter horseshorses
TVP TVP - (S\N)/N- (S\N)/N seessees, , showed showed PeterPeter
DVP DVP - ((S\N)/N)/N- ((S\N)/N)/N showedshowed
AdvP AdvP - (S\N)\(S\N)- (S\N)\(S\N) oftenoften

DegrModDegrMod - (S\N)\(S\N)/(S\N)\(S\N) - (S\N)\(S\N)/(S\N)\(S\N) veryvery

    S\NS\N                (S\N)\(S\N) (S\N)\(S\N)

   N   N (S\N)/N(S\N)/N                                        N N   (S\N)\(S\N)(S\N)\(S\N)//(S\N)\(S\N)(S\N)\(S\N)    (S\N)\(S\N)(S\N)\(S\N)

PeterPeter      sees sees         horseshorses  very  very   oftenoften
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Example Example 2 (5)2 (5)

NP NP -  N-  N Peter, Mary, Peter, Mary, horseshorses
VP VP -  S\N-  S\N sleepssleeps, , sees horsessees horses, , showed showed Peter Peter horseshorses
TVP TVP - (S\N)/N- (S\N)/N seessees, , showed showed PeterPeter
DVP DVP - ((S\N)/N)/N- ((S\N)/N)/N showedshowed
AdvP AdvP - (S\N)\(S\N)- (S\N)\(S\N) oftenoften

DegrModDegrMod - (S\N)\(S\N)/(S\N)\(S\N) - (S\N)\(S\N)/(S\N)\(S\N) veryvery

  S\NS\N

    S\NS\N                (S\N) (S\N)\\(S\N)(S\N)

   N   N (S\N)/N(S\N)/N                                        N N   (S\N)\(S\N)/(S\N)\(S\N)  (S\N)\(S\N)(S\N)\(S\N)/(S\N)\(S\N)  (S\N)\(S\N)

PeterPeter      sees sees         horseshorses  very  very   oftenoften
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Example Example 2 (6)2 (6)

NP NP -  N-  N Peter, Mary, Peter, Mary, horseshorses
VP VP -  S\N-  S\N sleepssleeps, , sees horsessees horses, , showed showed Peter Peter horseshorses
TVP TVP - (S\N)/N- (S\N)/N seessees, , showed showed PeterPeter
DVP DVP - ((S\N)/N)/N- ((S\N)/N)/N showedshowed
AdvP AdvP - (S\N)\(S\N)- (S\N)\(S\N) oftenoften

DegrModDegrMod - (S\N)\(S\N)/(S\N)\(S\N) - (S\N)\(S\N)/(S\N)\(S\N) veryvery

                SS

  SS\\NN

  S\N  S\N                (S\N)\(S\N) (S\N)\(S\N)

      NN (S\N)/N(S\N)/N                                        N N   (S\N)\(S\N)/(S\N)\(S\N)  (S\N)\(S\N)(S\N)\(S\N)/(S\N)\(S\N)  (S\N)\(S\N)

PeterPeter      sees sees         horseshorses  very  very   oftenoften
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ExampleExample 2 (7) 2 (7)

NP NP -  N-  N Peter, Mary, Peter, Mary, horseshorses
VP VP -  S\N-  S\N sleepssleeps, , sees horsessees horses, , showed showed Peter Peter horseshorses
TVP TVP - (S\N)/N- (S\N)/N seessees, , showed showed PeterPeter
DVP DVP - ((S\N)/N)/N- ((S\N)/N)/N showedshowed
AdvP AdvP - (S\N)\(S\N)- (S\N)\(S\N) oftenoften

DegrModDegrMod - (S\N)\(S\N)/(S\N)\(S\N) - (S\N)\(S\N)/(S\N)\(S\N) veryvery

                SS

  S\NS\N

  S\N  S\N                (S\N)\(S\N) (S\N)\(S\N)

   N   N (S\N)/N(S\N)/N                                        N N   (S\N)\(S\N)/(S\N)\(S\N)  (S\N)\(S\N)(S\N)\(S\N)/(S\N)\(S\N)  (S\N)\(S\N)

PeterPeter      sees sees         horseshorses  very  very   oftenoften
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Complex Categories Complex Categories as Feature as Feature StructuresStructures

val

B / A

arg
dir
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Functional ApplicationFunctional Application

argval
dir

functor

value functor  argument

value argument

right

B B/A       A
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Functional CompositionFunctional Composition: : ExamplesExamples

Peter Peter slowly slowly rode rode homehome..

Slowly Slowly Peter rode Peter rode homehome..

Peter scheint zu kommen.Peter scheint zu kommen.
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Functional CompositionFunctional Composition

value functor  argument

A/C A/B       B/C

arg

arg

dir
val

arg

dir dir

functor
value argument
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CoordinationCoordination: : ExamplesExamples

  Peter and Mary   Peter and Mary see see a a horsehorse..

  Peter   Peter likes likes and and rides horsesrides horses..

? Peter ? Peter shows shows Mary and Mary and buys buys Paul Paul horseshorses..

  Peter   Peter sells mules sells mules and and rents horses rents horses to to touriststourists..

  *Peter and *Peter and or or or or Mary will come.Mary will come.
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ExampleExample: : Conjunction Conjunction „„andand““

dir val
lex

cat
arg

and conj right

dir valcat
arg

dir
valcat

arg

dir valcat
arg

dir valcat
arg

left
<1>          <2>      <3>      <4>

<1>          <2>      <3>      <4> <1>          <2>      <3>      <4>
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An Argument An Argument for More for More Syntax in Syntax in the Categoriesthe Categories

 Peter  Peter arrived latearrived late..   Peter   Peter arrived angrilyarrived angrily..

 Peter  Peter arrived arrived in time.in time.   Peter   Peter arrived arrived in a bad in a bad moodmood..

          Peter         Peter arrived late arrived late and in a bad and in a bad moodmood..

  Peter Peter arrived arrived in time in time but angrilybut angrily..

 Peter  Peter arrived very latearrived very late..       Peter   Peter arrived very angrilyarrived very angrily..

*Peter *Peter arrived very arrived very in time.in time.   *Peter *Peter arrived very arrived very in a bad in a bad moodmood..
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arg

arg

arg

dir

val

arg

dir dir

val
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arg

arg

dir

val

arg

dir dir
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arg

arg

NIL

dir

val


