CS 536 Class 06

Activity: Proof Outlines
A. Why?

Full formal proofs are long and tedious; proof outlines are much easier to write.

B. Outcomes
By the end of the activity you should
e Be able to fill in a proof outline for short programs.

C. Questions

1. Find p; and p, to complete the following proof outline. What predicate logic
obligations are there for this outline? Also, if you have time, calculate any textual
substitutions necessary.

{n=0} {p1} 2:=0; {p2} y:=1{y=2"A0=sz=n}
pr=paly=1]=(y=2"A0=z=n)ly:=1][z:=0=1=2"A0=<0=n
p2=(y=2"A0=sz=n)ly=1]=1=2"A0=sz=<n

2. Find p;—p4 to complete the following proof outline. What predicate logic obligations
are there for this outline? Also, if you have time, calculate any textual substitutions

necessary.

{p} if z<y then

{p rz<y} {p1} m=2{p2}
else

{p A zzy} {ps} m:=y {pa}

fi {q}

where p=0=zA0O<y and g=0=sm=zx A m=<y.
It’s easiest for this problem to work backwards from the postcondition g:
P2 = pa = ¢ because we want ¢ to be true regardless of which if-else branch we take.
p1

p1
Similarly, p3 = pa[m :=y| because of the assignment statement

p2[m = x| because of the assignment statement

gm:=a = (0sm=sz A ms=sy)m:=121=0=<zsx A=<y

p3=qgm:=9y = (0sm=szAmsym=y =0syszArysy
Since p A x<y is next to p;, we need p A <y — p1.

Le, 0szAn0sy) Az<y— (0sz=sz A z=y) [this is valid]
Similarly, we need p A x=y — p3

le, (0szAaO<sy) Azzy— (Osy<sz A y=<y) [this is valid too]
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