FDD3024: Module 1 Oral Exam Problem

Karl Palmskog

This exam is based on a formal language of terms and predicates. We first
define the language and then provide its semantics and (incomplete) proof
system. Problem formulations are at the end.
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The semantics of component terms are given by a mapping of syntax to “be-
haviors” B from a set B. The semantics of specification terms are given by
a mapping of syntax to sets of behaviors, i.e., to subsets of B. The meaning
of predicates is given by mapping of syntax to meta-language propositions.



The meaning of constants is given by models M that assign them to be-
haviors or sets of behaviors. We assume there is a binary operator x on
behaviors that returns a behavior, representing semantic composition.

Semantics of component terms:

[e]m = M(c)
[er x el m = [er]m * [e2] m

Semantics of specification terms:

[Slm = M(S)
[S1 1 So]m = [S1]aa N [S2] i
[(S1,9)]m ={BeB|VB € [SiJm. B*xB" € [So]m}
[S1||S2]m = {B € B | 3B1By. B = By x By, By € [S1]m, B2 € [Sa]m}

Semantics of predicates:

[c: STam < [elm € [STm
[51 C S2]m < [S1]m € [S2]m
[P1 — Pa]Jm < [Pi]m implies [P2]m
[P1 A Po]pm < [Pi]m and [Po]
[P1V Po] s < [P or [Pa]a
[~P]a < not [P

Proof System

We give a proof system for predicates as a relation I' = P, where I is a set
of predicates—intuitively the premises used for proving P.
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Problem

a) Formulate a soundness property for the proof system relation I' - P
in terms of the predicate semantics.

b) Identify the conditions under which proof system soundness holds, in
particular with respect to properties of models M and the operator *.

c¢) Outline a proof strategy and sketch the proof of the soundness property
for the given proof rules.



