
3 Functions
We will use the context

{return = fib(x)}return

and must verify the body. We can proceed as follows

{x ≥ 0}
{x ≥ 0}

if x = 1 then return 1;
if x = 0 then return 0;

{x ≥ 2}






A

{x ≥ 2}
y := f(x− 2);

{x ≥ 2 ∧ y = fib(x− 2)}




 B

{x ≥ 2 ∧ y = fib(x− 2)}
z := f(x− 1);

{y + z = fib(x)}




 C
{y + z = fib(x)}

return y + z;
{false}




 R
et

ur
n

{false}





Se
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We are left with three proofs A, B and C. The first is

{x ≥ 0}
{x ≥ 0}

if x = 1 then
{x ≥ 0 ∧ x = 1}
{1 = fib(x)}

return 1
{false}




 R
et

ur
n

{x ≥ 0 ∧ x �= 1}




 C
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else
{x ≥ 0 ∧ x �= 1}

skip
{x ≥ 0 ∧ x �= 1}




 Sk
ip

{x ≥ 0 ∧ x �= 1}






If

{x ≥ 0 ∧ x �= 1}
if x = 0 then
{x ≥ 0 ∧ x �= 1 ∧ x = 0}
{0 = fib(x)}

return 0
{false}




 R
et
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n

{x ≥ 2}




 C
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else
{x ≥ 0 ∧ x �= 1 ∧ x �= 0}
{x ≥ 0 ∧ x �= 1 ∧ x �= 0}

skip
{x ≥ 0 ∧ x �= 1 ∧ x �= 0}




 Sk
ip

{x ≥ 2}




 C
on
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{x ≥ 2}






If

{x ≥ 2}
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The second, B, is

{x ≥ 2}
{∃X.X ≥ 0 ∧X = x− 2 ∧X = x− 2 ∧ x ≥ 2}
{X ≥ 0 ∧X = x− 2 ∧X = x− 2 ∧ x ≥ 2}
{X ≥ 0 ∧X = x− 2}

y := f(x− 2);
{y = fib(X)}




 C
al

l

{y = fib(X) ∧X = x− 2 ∧ x ≥ 2}




 In
va

ria
nc

e

{∃X.y = fib(X) ∧X = x− 2 ∧ x ≥ 2}






Lo
gi
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ar

{x ≥ 2 ∧ y = fib(x− 2)}






C
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The third, B, is

{x ≥ 2 ∧ y = fib(x− 2)}
{∃X.X ≥ 0 ∧X = x− 1 ∧X = x− 1 ∧ y = fib(x− 2)}
{X ≥ 0 ∧X = x− 1 ∧X = x− 1 ∧ y = fib(x− 2)}
{X ≥ 0 ∧X = x− 1}

z := f(x− 1);
{z = fib(X)}




 C
al

l

{z = fib(X) ∧X = x− 1 ∧ y = fib(x− 2)}




 In
va

ria
nc

e
{∃X.y = fib(X) ∧X = x− 1 ∧ y = fib(x− 2)}






Lo
gi

ca
lV

ar
{y + z = fib(x)}
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