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Exercises on Semantics of Programming Languages

Solutions are to be handed in at the lecture on May 11th. Later submissions
will not be accepted.

Exercise 1 = Weakest Precondition (5 Points)

Use the rules of First Order Logic calculus and the definition of wlp to prove the following
claim:

wlp(C, P) nwip(C,Q) = wip(C,PAQ)

Exercise 2  Completeness of Hoare Logic (10 Points)

(a) The proof of relative completeness (in the sense of Cook) of Hoare Logic presented
in the lecture does not address the conditional rule:

{BAP}C1 {Q}  {-BaP}C{Q}
{P} if B then (} else (5 {Q}

Complete the proof by showing that

Er {P} if B then () else 5 {Q} = 7 {P}if B then () else Cy {Q}.

(b) Let
d:cf

do C' while B C; while B do C'.

The corresponding Hoare rule is

(P} C{P}

{P} do C' while B {P An-B} Do-WHILE

Show that

=7 {P} do C while B{PA-B} = 73 {P}doC while B{PA-B}.



Exercise 3  Weakest liberal pre-condition (5 Points)

Recall from the lecture that
sewlp(C,Q) < se{s|(C,s) | s = s =Q}.

Prove the following equivalence (which shows that the transition relation T €S x S of
a statement C' is determined by the weakest liberal pre-condition):

—wip(C, \/ z #1') (C,s) s )Yn N\ z=s(x)rna’ =5 (x)

xeVar xeVar



