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Why Piecewise-Defined Ranking Functions?

Example

int : x

while 1(x 6= 0) {

if 2(x < 0) { 3x := x + 1; } else { 4x := x − 1; }

}5

f (x) ,


−3x + 1 x < 0

1 x = 0

3x + 1 x > 0

Example

int : x

while 1(x ≥ 0) {
2x := −2x + 10;

}3

f (x) ,



1 x < 0

5 0 ≤ x ≤ 2

9 x = 3

7 4 ≤ x ≤ 5

3 5 < x
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int : x

while 1(x ≤ 10) do

if 2(x > 6) then
3x := x + 2

fi

od4

we map each point
to a function of x giving
an upper bound on the
steps before termination

we start at the end
with 0 steps

before terminationwe take into account
x > 10 and we have now

1 step to termination

we consider the assignment x := x + 2
or the test x ≤ 6 and we are now

at 2 steps to termination

we consider x > 6
and we do the join

we consider x ≤ 10
and we do the join
we do the widening

the analysis provides x > 6
as sufficient precondition

for termination
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http://www.di.ens.fr/~urban/FuncTion.html

written in OCaml
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Experiments

Benchmarks: 87 terminating C programs collected from the literature

Tools:

AProVE

T2

Ultimate Büchi Automizer

Results:

Tot FuncTion AProVE T2 Ultimate Time Timeouts

FuncTion 51 − 8 8 3 6s 5
AProVE 60 17 − 7 2 35s 19

T2 73 30 20 − 3 2s 0
Ultimate 79 31 21 9 − 9s 1
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Thank You!

Questions?

“. . . the purpose of abstraction is not to be
vague, but to create a new semantic level in

which one can be absolutely precise.”
(Edsger Dijkstra)
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