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- al ulus is fundamental for the foundation of Logi , Mathemati s, Computer
and Cognitive S ien e. This makes it indispensable to formalize the - al ulus in
a way whi h avoids most of the ompli ations asso iated with, amongst others,
substitution, variable renaming and the sear h of bound and free o urren es of
variables. Su h a formulation will have advantages for all areas that use - al ulus,
whether theoreti al (su h as Logi and Foundation of Mathemati s) or applied (su h
as Fun tional and Logi programming).
We address this problem by setting the ground for a - al ulus notation that
strongly mirrors the two fundamental operations of term onstru tion, namely abstra tion and appli ation. In parti ular, we single out those parts of a term, alled
items in our framework, that are added during abstra tion and appli ation. This
item notation proves to be a powerful devi e for the representation of basi substitution steps, giving rise to di erent versions of -redu tion in luding lo al and
global -redu tion. In other words substitution is formalized as an obje t language
notion rather than remaining a meta language one. This substitution is, we show,
the most general up to date as it an a ommodate most of the known redu tion
strategies. In addition, we show that our notation is useful for term and variable
manipulation and for lo ating the type of a term.
After setting out this notation and introdu ing obje t level substitution, we
exploit the new framework by showing that it proves powerful in a ommodating
important notions of the - al ulus. We dis uss the role of types in the presented
setting and provide a type operator whi h gives a representative type for a typeable
term. Moreover, in a ommodating types in our system, it turns out that a general
framework for many typed lambda al uli an be obtained in the general setting.
Another attra tion of our new approa h is that by spe ifying a number of parameters, one de nes one system of typed lambda al ulus or another. In fa t, it turns
out that many known systems of typed - al ulus t in the proposed setting, in
parti ular the ones onne ted with \Barendregt's ube". The general framework
leads naturally to a number of generalizations. It gives mu h freedom and is at
the same time simple and perspi uous. It allows theorists to ompare the di erent
systems as to important properties and enables pra ti al users to make their hoi es
at the relevant pla e.
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