SEPARATION LOGIC EXERCISES, LECTURE 4

Exercise 1. Give a resource algebra M, with t € M; s.t. V(¢) and =V(t - t).

Exercise 2. Give a resource algebra Mg with S, F' € Mg such that:
V(S) =V(S - F) F=F.F S~ I

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

Exercise 4. Give a RA (Ho 1y, -, V) with hg,h; € Hyo 1y s.t.

V(hg - hg) ho - hg ~ hy - hy Vi,je{0,1} V(h;-h;))=i=j

Exercise 5. Give a lock invariant using option Hyo;; X option Hg 1y to prove the program with twice
incr r, then provide a proof sketch of the program.



Exercise 6. In the RA of partial functions N — Mg, show V. =(&F ~ {(7,9)}).

Exercise 7. Give a definition for [ ~ Lock R and prove the specs for locks.

Exercise 8. Complete the following implications:

Viv@Q ¢ (e ) —=wp(l)Q
Vlvr'@Q ¢ (e ) —=wp({:=v)Q
Yo@ (e ) —wp(refv)Q

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.



