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Lista de solucdes 5

Exercicio 1 (Corretude parcial: Copia) Exercicio 2 (Corretude parcial: Logaritmo discreto)
Escolhe a invariante a + y = . Escolhe a invariante (I + [log, 7] = [logy z|) A (r > 0).
{z =0}
{z+0==x} {z > 0}
{llogy @) = [logy x| Aw > 0}
{a+0=uzx} 1:=0;
7:=0; {l + |logy z] = |logy x| Az > 0}
{a+y=uzx} To=x;
while —(a=0) do {l+ Llogg 7] = [loga =] AT > 0}

while —(r=1) do (
{l+ [loggr] = |loggz] Ar #1Ar >0}

{a+y=xAa#0}

{a+y=ua}
{a—l-}-y-‘,—l:z} {l+L10g2’I”J:UOg2IJ/\T‘>1}
yi= i {l+1+ [logy|r/2]] = [loggz| AT > 1}
{a—1+y:x} r:=r+2
a = a1 {l+ 1+ |logyr] = [loggz| AT > 0}
{aer:x} 1 := 1+1
) {l+ |logy 7| = |logy x| AT > 0}
)

{a+y=axzNa=0}
(z=y} {(l+ [logyr] = |logoz]) AT >0AT =1}

{t = llogz 2]}

Exercicio 3 (Corretude total: Cépia) Exercicio 4 (Corretude total: Multiplicacao)
Vamos aumentar a prova da exercicio 1 com a variante Escolhe a invariante z = ax e a variante y — a.
a:

{z >0} {0 <y}
{x+0=2zA0<z} {0=0zxA0<y—-0}
a:=x; a := 0;
{la+0=2A0<a} {40=azn0<y—a}
y:=0; z = 0;
{la+y=2n0<a} {lz=azn0<y—a}
while —(a=0) do while —(a=y) do (
{Ja+y=a2AN0<a=apAa#0} Jz=arna#yn0<y—a=wvo}
{lat+ty=2zA0<a-1<ap} {Jz=arnN0<y—a=wvo}
{la—1+y+1=2A0<a—1<ao} {Jz=axn0<y—(a+1)<wo}
yi= y+i; {U(z+z)=(a+1)z2A0<y—(a+1) <wvo}
{Ja—-14y=2A0<a—-1<ap} z 1= z+x
a := a-1 {Uz=(a+1)zA0<y—(a+1) <wvo}
{Ja+y=zAn0<a<ao} a = a+l
) {z=axAN0<y—a<w}
{la+y=2Aa=0} )
{Jz=y} {§ z=azxNa=y}
{2z =ay}
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