Verificacao Formal de Software
Folha de trabalho n.3

Exercicio 3.1 Considerando a semantica axiomdtica para a correcao parcial dada no curso, deduz
as sequintes assergoes usando precondicoes fracas e tableaux:

a) {x>0}ty:=a+1{y > 1}

b) {e>1}z=Ly=a;y:=y—2{y>0 A x>y}

) {Viy=a; y=ao+a+yly=3xa}

d) {V}if x > ythenz:=yelse z :=x {z = min(x,y)}.
e) {V}if x > y then z := x else z :=y {z = maz(x,y)}.

f){zo >0 A yo > 0}z:=0whiley <z do (z:=z+Liz:=c—y){z =20 divyy N = =2,
mod yo}, onde x, ey, sdo os valores iniciais de x ey, respectivamente.

g) {x >0}z:=x;y:=0; while 2 =0do (y:=y+ 1;2:= 2z — 1){z = y}.
h) {y > 0}w :=0;z :=0; while ~w =y do (z:=z+x;w:=w+ 1){z =z x y}.

i) {ly=yo N y >0} z2:=0; while -y =0do (z:=z+xz;y:=y— 1){z =2 X yo}, onde yo € 0
valor inicial de y.

o

Exercicio 3.2 Considerando a semantica axiomdtica para a correcao parcial dada no curso, deduz
as sequintes assergoes usando precondicoes fracas e tableaux:

a) {zx =0 A 1 <m}for n:=1luntil mdo z :=xz+n {x = m x (m+ 1)div2}. Considera ¢
igual a x = (n — 1) X ndiv2.

b) {n>1} p:=0;for x :=1 until ndo p:=p+m {p =m x n}
c) {alz] = A aly] =y} r:=alz]; alz] = alyl; aly] =7 {alz] =y A aly] =z}

Exercicio 3.3 Considerando a semantica axiomdtica para a corre¢ao total dada no curso, deduz
as sequintes assergoes usando precondicoes fracas e tableaux:

a) {y >0} whiley <rdo (r:=r—y; ¢:=q+ 1){T}

b) {x >0}z :=z;y:=0, while ~z=0do (y:=y+ 1;2:= 2z — 1){z = y}.

¢) {y>0}w:=0;2z:=0; while ~-w =y do (z:=z+z;w:=w+ 1){z =z x y}.

d) {y=vy0 AN y>0} 2:=0; while .y =0do (z:=z+xz;y:=y—1){z =2 Xy}, onde yo € o
valor inicial de y.

&

Exercicio 3.4 Mostra que, para qualquer assercao ¢, varidvel x, expressao aritmética E e estado
s:

sEJE/x] seesése s[A[E]/x] E ¢
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