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(a) Prove {true Az >0}z : =2+ 1{z > 0} [4 marks]

1.{z+1>0}x:=z+1{z >0}
trueAx >0

x>0

r+1>zx

r+1>xANx>0

z+1>0
trueNe>0—2x4+1>0

8. {truenz >0}z :=2+1{z >0}

(b) Prove {true A
1. {—z>0}x:= —z{z >0}

No ot W

2. true A —(x > 0)

3. ﬂ(a?ZO)

4. <0

5. —x >0

6. true A (x> 0) —» —z >0

7. {true A=(x > 0)}x:= —z{z > 0}

(a) The loop invariant is P = {& > 0}. (This can be checked by showing that it is true immediately before
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—(x >0)}x:=—z{z > 0} [4 marks]
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and immediately after each iteration of the loop.) [4 marks]

(b) Prove PA—=C — z =0 [4 marks]

1. PAC P

2. (x>0)A-(x>0) 1,T
3. (z>0)A(x<0) 2,T
4. =0 3,T

5. PA-C —2=0 14,CP

(g) (a,b) orany of the 9 elements of the set Ax B = {(a,b), (a,{b}), (a
(0,{6}),(0,0)} [1 mark]

(h) {(a,b),({a},{b})} or O or {(a,b)} or any of the 512 elements of the set 24*5 =
{(a,{bD)}, {(a,0)}, {({a}, 1)}, .-, {(a,0), (a,{b})}, {(a,b), (a, D)}, ...} [1 mark]

,0), ({a}, ), ({a}, {b}), ({a},0), (0, 0),



