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using proof rules for PCA’s (example from Handout 18)

I show `par { > } z := x; z := z + y; u := z; { u = x + y }

{>} (implied)

{x + y = x + y} (assignment)

z := x;

{z + y = x + y} (assignment)

z := z + y;

{z = x + y} (assignment)

u := z;

{u = x + y}
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using proof rules for PCA’s (continued)

I show
`par { x = m ∧ y = n } z := x; x := y; y := z; { y = m ∧ x = n }

{x = m ∧ y = n} (assignment)

z := x;

{z = m ∧ y = n} (assignment)

x := y;

{z = m ∧ x = n} (assignment)

y := z;

{y = m ∧ x = n}
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modified if-statement rule

{ ϕ1 } C1 { ψ } { ϕ2 } C2 { ψ }
if-statement

{ (B→ ϕ1) ∧ (¬B→ ϕ2) } if B then C1 else C2 fi { ψ }
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using proof rules for PCA’s (continued)

I show `par { > } Succ { y = x + 1 }

where Succ is the following program:

a := x + 1;

if a = 1 then y := 1 else y := a fi
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using proof rules for PCA’s (continued)

{>} (implied)

{x + 1 = 1→ (1 = x + 1)∧ x + 1 6= 1→ (x + 1 = x + 1)} (assignment)

a := x + 1;

{a = 1→ (1 = x + 1) ∧ a 6= 1→ (a = x + 1)} (if-statement)

if a = 1

{1 = x + 1} (assignment)

then y := 1

{a = x + 1} (assignment)

else y := a

fi

{y = x + 1}
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reminder: (partial-while) rule once more

{ ψ ∧ B } C { ψ }
partial-while

{ ψ } while B do C od { ψ ∧ ¬B }

ψ is the invariant of the while-loop

can you show `par { > } P { > ∧ ¬> } where P is

“while (x = x) do x := 0 od” ??

YES!
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using proof rules for PCA’s (continued)

show `par { > } Fact { y = x! } where Fact is

y := 1;

z := 0;

while z 6= x do z := z + 1; y := y ∗ z od
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using proof rules for PCA’s (continued)

{>} (implied)

{1 = 0!} (assignment)

y := 1;

{y = 0!} (assignment)

z := 0;

{y = z!} (partial-while)

while z 6= x

{y = z! ∧ z 6= x} (implied)

{y · (z + 1) = (z + 1)!} (assignment)

do z := z + 1

{y · z = z!} (assignment)

y := y ∗ z od

{y = z!}
{y = z! ∧ z = x} (implied)

{y = x!}
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