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Ln'so\)’ IS /Prosro‘m gno‘\ssis?

n := no;
1 := n;

while (1 <> 0 ) do

-
|l
-

while (j <> 1) do

od
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{n0>=0}
n := no;
{n0=n,n0>=0}
1 := n;
{n0=1,n0=n,n0>=0}
while (i <> 0 ) do
{n0=n,i>=1,n0>=1}
j = 0;
{n0=n, j=0,1i>=1,n0>=1}
while (j <> i) do
{n0=n, j>=0,i>=j+1,n0>=1i}
j =3 +1
{n0=n, j>=1,1>=j,n0>=1%}
od;
{n0=n,i=j,i>=1,n0>=1i}
1 =1 -1
{i+1=j,n0=n,i>=0,n0>=i+1}
od
{n0=n,i=0,n0>=0}

—p



Wh
oF
is P
rogrom
A
ol
s’

Hbst
m&

//



Ln‘so‘)’ IS /Prosro‘m gno\\ﬁsis?

(© Giacobazzi



Ln‘so‘)’ IS /Prosro‘m gno\\ﬁsis?

(© Giacobazzi






(© Giacobazzi



(© Giacobazzi



(© Giacobazzi



(© Giacobazzi



Giacobazzi




(© Giacobazzi



(© Giacobazzi

M\

/Prc:gro\m equ\ivo‘\ence



P~Q < [P]=]Q]

/Pro\c)ro\m equ\ivo‘\ence

Giacobazzi



Y 8

PRQ — [P]=]Q]

/Pro\cjro\m equ\ivo‘\ence
by
g\js)’ro\c)‘ Tn)’er)are)’ers?

Giacobazzi



{xint} x := 10;
while
(x>0)
{
X = x-1
}: {x=0}




{xint} x := 10;

while [0,10]
(x>0)
{
X = x-1
}: {x=0}
Y

{xint}x := 10;

while [0,10]
(xX>1)
{

X = X=2

t; {x=0}




[0,10] A (x = 0) = {x€[0,0]}

[0,10] A (x = 1) = {xe[0,1]}




[0,10] A (x_S 1ao@i’xe[01]}



{xint} x := -9;
while




{xint} x := -9;

while [-9,1]
(x<0)
{
X = X+2
b {x=1}

L

{xint}x := 10;

while [0,10]
(xX>1)
{

X = X=2

t; {x=0}




[0,10] A (x = 1) = {xe[0,1]}
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All Programs
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skip;
skip; skip;
skip; skip; skip;

skip; skip; skip; skip;

" Shandort padding

All Programs
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On Complebeness Classes

{ xint}

Non

Extensional

{ xint}

X := 10;
while
(x>0)
{
X = x-1
}i {x:O}
X € [0,0]

X ¢= 10;
while
(xX>1)
{
X = X-=2
}i {X:O}
X € [0,1]
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C, = All Programs
&S a € {Axr.x, Ax. T}
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if In(S) then
if =In(S) then Set@rﬁQ S) ~ P
else P o¢®
else P

In(S)=xz €’ S
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— if In(S) then
if =In(S) then Set@rﬁQ S) ~ P

else P o ..
else P

Qe Cu(P) = [f(Q)eCualP)

Giacobazzi



TPOPL2020

gﬂ Q)DS)'FO‘C)' )DFO)DQY“}'S OF ’OFOSFO\TT)S IS (?ice>-ex)'ensiono\\

i

(X s )’rivio‘\

Giacobazzi



On Com’a\e)‘eness C\asses o‘so\in
Cyjven P € Programs POPL2020

Giacobazzi



On Com’a\e)'eness C\asses o‘so\in
Cyjven P € Programs POPL2020

Giacobazzi



On Com’a\e)'eness C\asses o‘so\in
Cyjven P € Programs POPL2020
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...a*b"b". ..
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