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Exercise 5F-2. VCGen Do-While.

The following answer is for option 2.
According to the description, the statement

dornui w2 ¢ While b
is equivalent to the sequential statements
assert(Invl); c¢; whilep,,e b do ¢

Hence the result is

VC(dO[m,L]m,g ¢ while b, P)

= VC(assert(Invl); ¢; while,,2 b do ¢)

= VC(assert(Invl), VC(c; whiler,,2 b do ¢))

= Invl A VC(c; whilep,,2 b do ¢)

= Invl A VC(c, VC(whilef,,2 b do ¢))

= Invl AVC(c, Inv2 A (Vzq,- -, zpn. Inv2 = (b= VC(c, Inv2) A (-b = P))))

where x4, --- , x, are all the variables modified in c.

Exercise 5F-3. VCGen Mistakes.

stark
1. stark
2. A= <6
3. B=x>6
4. o(xz) =0
5. o'(z) =86

6. ¢ =whilez <6 dox:=6

7. {c,0) | o since the o(z) = 0 < 6 and the loop body just sets = to 6 > 6
8. o(x) =0 < 6 and hence 0 = A

9. ¢/(x) =6 > 6 and hence ¢’ = B

10. it is not possible to prove - {A} ¢ {B}
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We will show that it is not possible to use stark to prove {z < 6} while x < 6 do z :=6
{z > 6} by contradiction. Suppose it is possible to do so, we have

D: F{xr<6}whilezx<6doz:=6{xr>6}

where D is some derivation. By inversion, the last rule of D must be either stark or the rule
of consequence. the last rule was stark, we have that z < 6 and x > 6 have the same form,
which is an obvious contradiction. If the last rule was the rule of consequence, we have

p. Fe<6=X D': F{X}whiles<Gdoz=6{X} FX=2>6
' F{z < 6} whilex <6 doz:=6 {z>6}

where the last rule of D’ was stark. However, such X with {# < 6} = X A X = {z > 6}
doesn’t exist, which leads to a contradiction.
Hence, it is not possible to use stark to prove {A} ¢ {B} for the above scenario.

targaryen
1. targaryen
2. A=2<6
3. B=x=6
4. o(z) =0
5. 0'(z) =6
6. c=whilez <6dozr:=x+1
7. {c,0) | ¢’ since o(x) = 0 < 6 and the loop body just adds 1 to z until x = 6.
8. o(x) =0 <6 and hence 0 = A
9. ¢/(x) =6 =6 and hence 0’ = B
10. it is not possible to prove - {A} ¢ {B}

We will show that it is not possible to use targaryen to prove {x < 6} whilez < 6 do x :=6
{z = 6} by contradiction. Suppose it is possible to do so, we have

D: F{r<6}whilex<6doz:=2+1{zr =06}

where D is some derivation. By inversion, the last rule of D must be either targaryen or the
rule of consequence. If the last rule was targaryen, we have x < 6 A =(z < 6) and = = 6 are
identical, which is an obvious contradiction. If the last rule was the rule of consequence, we
have
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Di:: F2<6=X Dy: F{X}whilez<6doz:=2+1{XA-(z<6)} D3:: FXA-(z<6)=z2=6
F{z <6} whilexz<6doz:=z+1 {z =06}

Dz

where the last rule of D, was targaryen. According to D3 we must have X = x < 6 Together
with D;, we have that X must be x < 6. For D,, since it used targaryen we must have

T D: F{x<6}lz:=2+1{z <6}
"F{zr<6}whilez<6doz:=z+1{z<6A(z<6)}

However, a sound and complete D" doesn’t exist because 2 = 6 is a counterexample.
Hence, it is not possible to use targaryen to prove {A} ¢ {B} for the above scenario.
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