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Exercise 1 Weakest Precondition (5 Points)

Use the rules of First Order Logic calculus and the definition of wlp to prove the following
claim:

wlp(C,P ) ∧wlp(C,Q) ≡ wlp(C,P ∧Q)

Exercise 2 Completeness of Hoare Logic (10 Points)

(a) The proof of relative completeness (in the sense of Cook) of Hoare Logic presented
in the lecture does not address the conditional rule:

{B ∧ P} C1 {Q} {¬B ∧ P} C2 {Q}
{P} if B then C1 else C2 {Q}

Complete the proof by showing that

⊧T {P} if B then C1 else C2 {Q} ⇒ ⊢T ,H {P} if B then C1 else C2 {Q} .

(b) Let

do C while B
def= C; while B do C .

The corresponding Hoare rule is

{P} C {P}
{P} do C while B {P ∧ ¬B} Do-While

Show that

⊧T {P} do C while B {P ∧ ¬B} ⇒ ⊢T ,H {P} do C while B {P ∧ ¬B} .



Exercise 3 Weakest liberal pre-condition (5 Points)

Recall from the lecture that

s ⊧ wlp(C,Q) ⇔ s ∈ {s ∣ ⟨C, s⟩ ⇓ s′⇒ s′ ⊧ Q} .

Prove the following equivalence (which shows that the transition relation TC ⊆ S × S of
a statement C is determined by the weakest liberal pre-condition):

¬wlp(C, ⋁
x∈Var

x ≠ x′) ≡ (⟨C, s⟩ ⇓ s′) ∧ ⋀
x∈Var

x = s(x) ∧ x′ = s′(x)


