
Separation Logic exercises, lecture 4

Exercise 1. Give a resource algebra Mt with t PMt s.t. Vptq and ␣Vpt ¨ tq.

Exercise 2. Give a resource algebra Msf with S, F PMsf such that:

VpSq ␣VpS ¨ F q F “ F ¨ F S ⇝⇝⇝⇝⇝⇝⇝⇝⇝ F

Exercise 3. Give a lock invariant using Msf to prove the program with r := !r and r := 1, then provide
a proof sketch of the program.

Exercise 4. Give a RA pHt0,1u, ¨,Vq with h0, h1 P Ht0,1u s.t.

Vph0 ¨ h0q h0 ¨ h0 ⇝⇝⇝⇝⇝⇝⇝⇝⇝ h1 ¨ h1 @i, j P t0, 1u Vphi ¨ hjq ñ i “ j

Exercise 5. Give a lock invariant using option Ht0,1u ˆ option Ht0,1u to prove the program with twice
incr r, then provide a proof sketch of the program.



Exercise 6. In the RA of partial functions NáMsf , show @γ. ␣pH⇝⇝⇝⇝⇝⇝⇝⇝⇝ tpγ, Squq.

Exercise 7. Give a definition for l⇝ LockR and prove the specs for locks.

Exercise 8. Complete the following implications:

@ℓvQ ........... ´̌ p.......................q ´̌ wp p!ℓqQ

@ℓvv1Q ........... ´̌ p.......................q ´̌ wp pℓ :“ vqQ

@vQ ........... ´̌ p.......................q ´̌ wp pref vqQ

Exercise 9. Give an invariant using the authoritative resource algebra in order to prove the monotonic
counter program. Give specs for each function, and give a proof sketch.


