Exercise 4F-2

It seems that the scope of = := e should be within the execution of ¢, while the given rule is
actually the rule for the program "z :=e;¢” # "let z:=¢€ in (.

Noticing that

"let z:=e in "= "zg:=2; v:=¢; ¢; x:=3¢ ",
we have

VC(let z:=e in ¢, B) = [z/xo][e/z]V C(c, [xo/z] B),
where z( is a temporary variable not appearing in the assertion.

The soundness and (relative) completeness of this rule then follow from the soundness and
(relative) completeness of the original Hoare Logic.

Another possibility is
VC(let z:=e in ¢, B) = Jxg. (x = x0) A [e/z]VC(c, [x0/x]B)
The soundness can be verified by

Proof.

(x, o) I ng T =g
(x, o) I no (20, o) d no (e, o) I ny (¢, olx:=m]) | o' | [no/x]B
(let x=-¢ in ¢, o) |} o'z :==no] E B

letl

while it does not seem to be complete, as the rule assumes some x( being in o.
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Exercise 4F-3

1. ¢:= "let z:=1 in skip”;

2. B:=(z=1);
3. 0 :={x— 0}
4.
VC(c, B) < [1/z]VC(skip, B)
< [1/x]B
— [1/z](z = 1)
— (1=1
<= True;
{z — 0} = True.
5.
c,o) | o';
o' ={z+— 0}.
6.

{z = 0} £ (z=1).
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Exercise 4F-4
Notice that

do ¢ while b= c;while b do c,

(while b do ¢=if b then do ¢ while b else skip.)

therefore we have the following rules:

F{A}c{A}  F{A}while b do ¢{B}
F{A}do ¢ while b{B}

do-while

or

VC(do ¢ while b,B) =VC(c,VC(while b do ¢, B)).

The soundness and (relative) completeness of this rule then follow from the soundness and
(relative) completeness of the original Hoare Logic.
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