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Joachim Lambek was born in Leipzig on December 5, 1922. His parents moved to 

Leipzig from a small town near Krakow (Poland). In the late 1930-ties the family left 

Germany for England. After the outbreak of the SWW, he spend two years in an 

internment camp in Canada, then entered McGill University in Montreal. He earned 

Ms.C. in mathematics in 1946. This university has remained his affiliation throughout 

his academic career; in the years 1963-1993 he was a professor at the Department of 

Mathematics and Statistics and occupied the Peter Redpath Chair, then a professor 

emeritus at McGill. He has visited many universities and research centers in Europe 

and America. 



J. Lambek's scientific interests focused on algebra, category theory, mathematical 

logic, mathematical linguistics and number theory. In category theory he developed 

categorical logic, e.g. he has shown close connections between cartesian closed 

categories and typed lambda calculi. In mathematical linguistics, Lambek's 

Syntactic Calculus, introduced in 1958 (nowadays called Lambek Calculus), is a 

basic logic for modern type grammars. This calculus and its different variants are 

extensively studied also in algebraic logic as the basic substrutural logics. In the 

last decades J. Lambek developed an algebraic approach to grammar, involving 

pregroups. He also studied some algebras of physics (quaternions) and published 

books on the history of mathematics. 





The mathematical research on Lambek systems revived in the early 1980-ties 

(W.Buszkowski, W. Zielonka, M. Kandulski, and others) investigated logical and 

computational properties of Lambek systems and categorial grammars, based on 

them (Lambek grammars); some properties of classical categorial grammars and 

other type grammars were also studied.

Poznan Group (W.Buszkowski)

Completeness Results for Lambek Syntactic Calculus (1986)

Generative power of categorial grammars (1986)



Dutch school (J. van Benthem, F. Zwarts, M. Moortgat)

Dutch school Investigated Lambek systems in relation to the lambda calculus and 

natural language semantics; there were developments toward general logics of 

information processing (van Benthem, 1986, 1991, 2005). Moortgat (1996) 

introduce the modal extension of Lambek calculus and  recently the Lambek-

Grishin calculus with interesting applications in language description.

van Benthem, Johan. 1986. Essays in Logical Semantics

Multimodal linguistic inference 1996 and Symmetric categorial grammar 2009 

M.Moortgat



Barcelona  group (Glyn Morrill)

Morrill (1994) elaborated different modal versions of Lambek systems and introduce 

the discontinuous Lambek calculus basis on applications in language description. 

He also develop some parsing software for Lambek calculus.

Categorial Grammar: Logical Syntax, Semantics, and Processing



Lambek grammars are contextfree (1993)

Lambek calculus is NP-complete (2006)

Moscow Group (M.Pentus)

Moscow school Investigated the computational aspects of Lambek Calculus and its 

variants. M.Pentus solved the long-time open question in this filed (the complexity of 

the decision problem of Lambek calculus)



Other people and results

• Some parallel research was done by scholars adhering to the tradition of 
Montague Grammar (B. Hall-Partee, E. Bach, R. T. Oehrle) and the Curry-
Shaumyan combinatory grammars (M. Steedman, A. Szabolcsi). These 
works are well documented in collection volumes (Buszkowski et al., 1988; 
Oehrle et al., 1988).

• Abstract Categorial Grammars(an explicit application of the typed lambda-
calculusasa grammar formalism, due to de Groote (2001)), proof nets (a 
graph-theoretic representation of proofs in multiplicative linear logics), 
modal categorial grammars, combinatory grammars, and learning theory. 
For some information on these topics see survey articles (Moortgat, 1997; 
Buszkowski, 1997, 2003b); also see the books cited above, the collection 
(Casadio et al., 2005), and two special issues of Studia Logica: 71.3 (2002) 
and 87.2-3 (2007)
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Logics related to Lambek calculus



Linear Logic (Multiplicative intuitionistic linear logic)



Language of Linear Logic





Compact Blinear Logic (pregroup grammars)

















Linguistic analysis







A linguistic example : PG
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Other topics







An open question

The consequence relations for BCI is 

decidable? 


