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Type theory gives a fundamental framework for programming
languages and software specification. This course will introduce
type theory and give its explain in a mathematically rigorous way.
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(1) Complete mathematical understanding of the introductory part
of type theory

(2) Ability of applying type theory to practical problems in
programming
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Achievement of the aims (1) and (2) will be assessed by
questions in the class and a report.
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(1) Simply typed lambda calculus will be explained in several
aspects. Its definition, subject reduction property, strong

normalizability, existence of principal types will be explained.

These properties for simply typed lambda calculus will be
proved.

(2) Type inference in programming language ML will be
explained. Its algorithm will be given and its correctness will be
proved.

(3) Type theory F will be explained and its strong normalizability
will be proved.

(4) Constructive propositional natural deduction system NJ and
constructive second-order propositional natural deduction system
NJ2 will be explained. A proof normalization will be defined. It
will be explained that Curry-Howard isomorphism gives natural
correspondence between a type theory and a logical system by
using the correspondence between simply typed lambda calculus
and NJ and the correspondence between system F and NJ2.
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National Institute of Informatics (NII): Lecture room 1 (12F,
room1212)

(EAE3E Language]

AR £ 7213 05E

Japanese or English
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Knowledge of lambda calculus is recommended.



