Abstract Interpretation: Handin for week 3

April 23, 2012

1. Systematically derive abstract operations for =0, <>0, +1, and -1 on the
Parity domain, starting from Aa.a o op o v(a)

with op € {=0,<>0,+1, -1}

and where

—+ p(No) = p(No)
=0=AS.{s|seS A s=0}
>0=AS.{s|seS A s#0}
+1=AS.{s+1]|seS}
-1=A5{s—1|s€eS A s>0}

(note: Ng ={0,1,2,3,...})

2. Implement the Parity domain (its type, the constant L, and binary op-
erations C and L) and the 4 above operations as an OCaml module with
(roughly) the following signature:

type parity

val bot . parity

val ordered : parity -> parity -> bool
val join : parity -> parity -> parity
val iszero : parity -> parity

val notzero : parity -> parity

val incr : parity -> parity

val decr ¢ parity -> parity

3. Write and run a 3 counter machine program



