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Exercise 10.1:

(a) Develop a (non-trivial) sign analysis for program variables based on an abstraction that maps all negative
numbers to the symbol −, zero to the symbol 0 and all positive numbers to +. E.g. the set {0, 1, 2, . . .} is
abstracted to {0, +}.

(b) Perform your analysis on the following program:

x := 0;

y := −1;

z := x ∗ y;

while x ≥ y do

x := x + 1;

y := y + x;

z := x ∗ y;

Exercise 10.2:

Both, available expression and live variable analysis had transfer functions of the form ϕl(d) = (d \ kill(Bl)) ∪
gen(Bl). Consider the following flowgraph and transfer functions on domain 2{a,b,c,d} (which can not be converted
into kill-gen style) and determine the minimal fixpoint using the worklist algorithm from the lecture.

1

2

3 4

5

6

ϕ1(M) = (M \ {a}) ∪ {c}

ϕ2(M) =

{

M ∪ {b} if b ∈ M ∨ c ∈ M

M otherwise

ϕ3(M) =
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M ∪ {a, c} if (a ∈ M ∨ d ∈ M) ∧ (b ∈ M ∨ c ∈ M)

M ∪ {a} if a ∈ M ∨ d ∈ M

M ∪ {c} if b ∈ M ∨ c ∈ M

M otherwise

ϕ4(M) =

{

M ∪ {b, d} if b ∈ M ∨ c ∈ M ∨ d ∈ M

M ∪ {b} otherwise

ϕ5(M) = (M \ {a}) ∪ {d}

ϕ6(M) = M



Exercise 10.3:

Consider domains of the form D = 2M where M is a finite set. Transfer function ϕl : D 7→ D is called distributive,
iff for any d1, d2 ∈ D:

ϕl(d1 ⊔ d2) = ϕl(d1) ⊔ ϕl(d2)

(a) Show that any transfer function of the form ϕl(d) = (d \ kill(Bl)) ∪ gen(Bl) is distributive in this setting.

(b) Show that the transfer function from Exercise 10.2 is not representable in kill-gen style, but still is distributive.


