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Exercise 4F-2

The original let rule doesn’t consider the scope where x is assigned to Aexp e.
We can deduct a correct let rule by creating a new variable temp, assigning temp to the
original value of x first, and reassigning x back to its original value temp after executing
c. This means evaluating VC(let x = e inc, B) is equivalent to evaluating
VC(temp: = x; x:= e; c; x: = temp, B). Applying other given rules, then we have:

VC(temp: = x; x:= e; ¢c; x: = temp, B) = [x/temp]VC(x:= e; c; x: = temp, B)
= [x/temp] [e/x] VC(c; x: = temp, B)
= [x/temp] [e/x] VC(c, VC(x: = temp, B))
= [x/temp] [e/x] VC(c, [temp/x] B)

Thus, VC(letx = einc, B) = [x/temp][e/x]VC(c, [temp/x] B)

Exercise 4F-3
To show that the buggy let rule is unsound, we set:

1.¢c == letx=3iny:=y —«x

2B =—x=9y

3.0(x) = land o(y) = 6

4. We know that ¢ £ VC(c, B) because

PCletx=3 inyi=y—x,x=y) = [3/x]VC(y:= vy — %, x=7%)
=[B/x]ly —x/ylx =y
=[3/x]x=y —x
=QB=y —-3)

since g(y) = 6,we have 3 = 3. Thus, VC(c, B) is true in a.

5. Accordingto < ¢, 0 > Uo',wehaveo'(x) = land o'(y) = 3

6. o' ¥ Bbecause ing'we have ¢'(x) = 1, o'(y) = 3,but 1+#3.

Hence, we demonstrate that the buggy let rule can prove a false thing, and thus it is
unsound.
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Exercise 4F-4
We know c is executed once before b is evaluated. Thus, we can derive Hoare
rule for do while according to the while rule:
F{A}c{B} +{B}whilebdoc{C}

+{A} do c while b {C}

Then, we can further derive it to:
F{A}c{B} +{B}whilebdoc{B \- b}

+{A} do c while b {B A\- b}

Finally, we will have:
F{A}c{B} +F{BADb}c{B}

+{A} do c while b {B A\- b}
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