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Exerćıcio 1 (Corretude parcial: Copia)
Escolhe a invariante a + y = x.

{x ≥ 0}

{x + 0 = x}

a:=x;

{a + 0 = x}

y:=0;

{a + y = x}

while ¬(a=0) do

{a + y = x ∧ a 6= 0}

{a + y = x}

{a − 1 + y + 1 = x}

y:= y+1;

{a − 1 + y = x}

a := a-1

{a + y = x}

)

{a + y = x ∧ a = 0}

{x = y}

Exerćıcio 2 (Corretude parcial: Logaŕıtmo discreto)
Escolhe a invariante (l + blog

2
rc = blog

2
xc)∧ (r > 0).

{x > 0}

{blog2 xc = blog2 xc ∧ x > 0}

l:=0;

{l + blog2 xc = blog2 xc ∧ x > 0}

r:=x;

{l + blog2 rc = blog2 xc ∧ r > 0}

while ¬(r=1) do (

{l + blog2 rc = blog2 xc ∧ r 6= 1 ∧ r > 0}

{l + blog2 rc = blog2 xc ∧ r > 1}

{l + 1 + blog2br/2cc = blog2 xc ∧ r > 1}

r:=r÷2

{l + 1 + blog2 rc = blog2 xc ∧ r > 0}

l := l+1

{l + blog2 rc = blog2 xc ∧ r > 0}

)

{(l + blog2 rc = blog2 xc) ∧ r > 0 ∧ r = 1}

{l = blog2 xc}

Exerćıcio 3 (Corretude total: Cópia)
Vamos aumentar a prova da exerćıcio 1 com a variante
a:

{x ≥ 0}

{x + 0 = x ∧ 0 ≤ x}

a:=x;

{⇓ a + 0 = x ∧ 0 ≤ a}

y:=0;

{⇓ a + y = x ∧ 0 ≤ a}

while ¬(a=0) do

{⇓ a + y = x ∧ ∧0 ≤ a = a0 ∧ a 6= 0}

{⇓ a + y = x ∧ 0 ≤ a − 1 < a0}

{⇓ a − 1 + y + 1 = x ∧ 0 ≤ a − 1 < a0}

y:= y+1;

{⇓ a − 1 + y = x ∧ 0 ≤ a − 1 < a0}

a := a-1

{⇓ a + y = x ∧ 0 ≤ a < a0}

)

{⇓ a + y = x ∧ a = 0}

{⇓ x = y}

Exerćıcio 4 (Corretude total: Multiplicação)
Escolhe a invariante z = ax e a variante y − a.

{0 ≤ y}

{0 = 0x ∧ 0 ≤ y − 0}

a := 0;

{⇓ 0 = ax ∧ 0 ≤ y − a}

z := 0;

{⇓ z = ax ∧ 0 ≤ y − a}

while ¬(a=y) do (

{⇓ z = ax ∧ a 6= y ∧ 0 ≤ y − a = v0}

{⇓ z = ax ∧ 0 < y − a = v0}

{⇓ z = ax ∧ 0 ≤ y − (a + 1) < v0}

{⇓ (z + x) = (a + 1)x ∧ 0 ≤ y − (a + 1) < v0}

z := z+x

{⇓ z = (a + 1)x ∧ 0 ≤ y − (a + 1) < v0}

a := a+1

{⇓ z = ax ∧ 0 ≤ y − a < v0}

)

{⇓ z = ax ∧ a = y}

{⇓ z = xy}
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