Com S 641 — Semantic Models for Programming Languages

February 24, 2006

Supplement to Homework 3: Data Flow Analysis
Here’s an example that Neeraj and I discussed, which may be helpful in working the problems
in section 1.7. I use the calculational style (as in the handouts we provided in class [1, Section 4.2]
[2, Chapter 4], see also Gries’s article in CACM [3]), to justify each step.
Consider the following equations among sets drawn from a universe U , where a, b ∈ U .
X1
X2

= {a}
= {b} ∪ X1 ∪ X2

We can represent these equations as a function F as follows.
F
F (u1 , u2 )
F1 (u1 , u2 )
F2 (u1 , u2 )

:
=
=
=

(U × U ) → (U × U )
(F1 (u1 , u2 ), F2 (u1 , u2 ))
{a}
{b} ∪ u1 ∪ u2

We wish to solve these using Chaotic Iteration. Let us represent the steps of the Chaotic Iteration
algorithm using the symbol ;. Writing ~u = (x, y) to mean u1 = x ∧ u2 = y (because when dealing
with 12-tuples it will be convenient to have a smaller formula), we can calculate as follows.
~u = ({}, {})
hby definition of F2 , u2 6= F2 ({}, {})i
~u = ({}, {b})
;
hby definition of F1 i
~u = ({a}, {b})
;
hby definition of F2 i
~u = ({a}, {a, b})

;

At this point no more steps are possible, so the fixed point of F is ~u = ({a}, {a, b}), i.e.,
X1
X2

= {a}
= {a, b}

is a solution to the equations above.
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