Assignment 7: Solution

Exercise 1

1. Inference rules for v, a1 — ag, and a1 * as:

(a1,0) dq v1 (az,0) {q v2 (ar,0) {q v1 (az,0) {q v2

(v,0) Ja v

(a1 — ag,0) Y4 v1 — v2 (a1 % ag, o) Y4 v1 * V2

2. Inference rules for true, false, —b and by V by:

(b,o) |p true (b,o) |y false
(true, o) | true (false, o) )y false (=b, o) | false (=b, o) U true
(b1,0) Jp true (ba, o) p true (b1,0) p false (ba, o) |y false
<bl V by, o) | true <bl V by, o) | true <bl V by, o) | false

3. Show that ((z—2 < y)A(—false), o) |y true, where 0 = {z — 1,y — 2}:

(x,0) §a 1 (1L,o) Ja 1
(x+1,0) g2 (y,0) Ja 2 (false, o) |y false
(x+1<y,o) |y true (—false, o) |y true
((x +1 <y) A (—false), o) s true

Exercise 2

1. The program P can be defined as:
if x <0 then z :=x % (—1) else skip



2. The derivation is:

S — if B then S else S —
if B then S else skip —
if A < A then S else skip —
if Var < A then S else skip —
if £ < A then S else skip —
if x < Z then S else skip —
if x <0 then S else skip —
if x <0 then Var := A else skip —
if x <0 then x := A else skip —
if x <0 then x := A x A else skip —
if z <0 then z := Var x A else skip —
if z <0 then z := z x A else skip —
if z <0 then z := z x Z else skip —
if x <0 then x := z x (—1) else skip

3. The longest trace is:
co = (if x <0 then x := z % (—1) else skip, {xr — —1})
— ¢1 = (if true then z := z * (—1) else skip, {z — —1})
(x:=xx*(=1),{z— —1})
—cz=(x:=1,{x— —1})
={z—1})

— Cy =

For the steps ¢; — c2 and c3 — ¢4 we do not need any hypotheses.
For the other two steps the hypotheses are:

(x <0,{x+— —1}) |3 true (xx(=1),{z— —1}) I 1
co — C1 Cy — C3




