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Main Notations

In this dissertation, we use the following standard conventions:

Tuples: v is the tuple vy, v9, ..., v, for some integer n > 0; when the notation occurs
several times in the same formula, we assume a different choice of n for each argument
of the notation.

Multisets: We use the same notations for both sets and multisets—the context
should prevent any ambiguity. We write {z} for the set or the multiset that contains
the z’s, and {z | p(z)} to denote the set or the multiset that contains all the z’s such
that the predicate p(x) holds. We use the operators N, U and, W to note intersection,
union, and disjoint union of sets and multisets, respectively.

Relations and predicates: A binary relation R between the sets S; and Ss is a
subset of S1 x S5. Most of our relations will range over the same sets. We usually
adopt an infix notation for all relations. We let the variables R, R’, v and symbols of
equality and equivalences range over relations. We write Id for the identity relation.

Let R and R' be two relations. When defined, we write RR’ for the composition
of relations {(z,y) | 3z,# R z R' y}, R~ for the converse relation {(y,z) | z R y},
R" for the repeated relation inductively defined by R? = Id and R"*! = RR", R~
for the reflexive closure Id U R, R" for the transitive closure |J,~; R", and R* for
the reflexive-transitive closure |J,~, R™. -

A preorder is a transitive reflexive relation; an equivalence is a symmetric transitive
reflexive relation. A relation refines another relation when it is included in it.

Every relation R defines a predicate, also written R, defined as x R iff Jy | z R y.
For every predicate T', the predicate 1" is its negation.

Strings: A string is a finite sequence of elements from a base set. We let the variables
©, 0 range over strings. o is the concatenation of the strings ¢ and o, and € is the
empty string.

Variables and Substitutions: We use variables to denote names and provide scop-
ing rules that determine when a variable is bound. Bound variables can be substituted
for any variable that does not appear in its scope; we call such internal substitutions
a-conversion. A variable is fresh with regards to a collection of terms when it does
not appear in any of these terms.
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38 Main Notations

We use a postfix notation for substitutions. We write {¥'/z,,...,Y" /z,, } or simply
{¥/5} for the substitution that simultaneously replaces every occurence of a variable
z; by the variable y;, and write o for an arbitrary substitution. We assume implicit
a-conversion on bound variables before substitution to avoid name clashes.



