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More Examples

x = a;

y = 0;

while(x != 0) {

x = x - 1;

y = y + 2;

}

assert(y == 2*a);

Input:

a … integer
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{0 == 2*(a – a)} ↔ {true}

x = a;

{0 == 2*(a – x)}

y = 0;

{y == 2*(a – x)}

while(x != 0) {

{y == 2*(a – x) ∧ x != 0}

{y+2 == 2*(a – (x - 1))} ↔ {y+2 == 2*(a – x)+2} 

x = x - 1;

{y + 2 == 2*(a – x)}

y = y + 2;

{y == 2*(a – x)}

}

{y == 2*a ∧ x == 0} ↔ {y == 2*(a – x) ∧ x == 0} 

{y == 2*a}
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s = 0;

i = 0;

while(i != n) {

s = s + a[i];

i = i + 1;

}

assert(s == σ𝑗=0
𝑛−1

a[j]);

Input:

a … array of 

integers

n … length of a
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{0 == 0} ↔ {true}

s = 0;

{s == σ𝑗=0
−1

a[j]} ↔ {s == 0}

i = 0;

{s == σ𝑗=0
𝑖−1

a[j]}

while(i != n) {

{s == σ𝑗=0
𝑖−1

a[j] ∧ i != n}

{s + a[i] == σ𝑗=0
𝑖

a[j]} ↔ {s == σ𝑗=0
𝑖 −1

a[j]}

s = s + a[i];

{s == σ𝑗=0
𝑖

a[j]}

i = i + 1;

{s == σ𝑗=0
𝑖−1

a[j]}

}

{s == σ𝑗=0
𝑛−1

a[j] ∧ i == n} ↔ {s == σ𝑗=0
𝑖−1

a[j] ∧ i == n}

{s == σ𝑗=0
𝑛−1

a[j]}
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r = false;

i = 0;

while(i != n) {

if(a[i] == x) {

r = true;

} 

i = i + 1;

}

assert(r == (ڀ𝑗=0
𝑛−1

a[j] == x));

Input:

a … array

n … length of a

x … value to look

for in a

Hint:

𝑗=0ڀ)
−1 Φ) == false



IAIK

Professor Horst Cerjak, 19.12.2005

27

Roderick Bloem V&T (3) Hoare Logic

{false == false} ↔ {true}

r = false;

{r == (ڀ𝑗=0
−1

a[j] == x)} ↔ {r == false}

i = 0;

{r == (ڀ𝑗=0
𝑖−1

a[j] == x)}

while(i != n) {

{(r == (ڀ𝑗=0
𝑖−1

a[j] == x)) ∧ i != n}

{r == (ڀ𝑗=0
𝑖−1

a[j] == x)}

if(a[i] == x) {

{(r == (ڀ𝑗=0
𝑖−1

a[j] == x)) ∧ a[i] == x} 

{(true == (ڀ𝑗=0
𝑖

a[j] == x)) ∧ a[i] == x} ↔ {true ∧ a[i] == x}↔ {a[i] == x}

r = true;

{r == (ڀ𝑗=0
𝑖

a[j] == x)}

} else {

{(r == (ڀ𝑗=0
𝑖

a[j] == x)) ∧ a[i] != x} ↔ {(r == (ڀ𝑗=0
𝑖−1

a[j] == x)) ∧ a[i] != x}

}

{r == (ڀ𝑗=0
𝑖

a[j] == x)}

i = i + 1;

{r == (ڀ𝑗=0
𝑖−1

a[j] == x)}

}

{r == (ڀ𝑗=0
𝑛−1

a[j] == x) ∧ i == n}↔ {r == (ڀ𝑗=0
𝑖−1

a[j] == x) ∧ i == n}

{r == (ڀ𝑗=0
𝑛−1

a[j] == x)}

Hint:

𝑗=0ڀ)
−1 Φ) == false


