Exercise 5F-2. VCGen Do-While

v(

dorn ¢ while b, P)

= VC(c;whiler,,b do ¢, P)

= VC(c, VC(whiler,,b do ¢, P))

=VC(c,Inv A(¥xy,...,xp. Int = (b = VC(c,Inv) A(-b = P)))) where x1, ..., x, are all the variables modified in ¢
=VC(c,Inv) A VC(c,¥x1, ..., Xp. In = (b = VC(c,Inv) A(~b = P))) where xi, ..., X, are all the variables modified in c

Exercise 5F-3. VCGen Mistakes
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. Name: Stark
. A= {true}
. B={x>3}

.o ={xm 0}

o’ ={xw 4}

¢c= while x<3 do x :=x+1

. {¢,0) |l o’ by using the large step operational semantics. Derivation elided.
qx 0lEXx <3

x> 4lEx>3

. It is not possible to prove - {A}c{B} using only the stark rule since we must know that the loop guard is false
once the loop terminates. There’s no post-condition we can prove about the command x := x + 1 that helps
us ensure that x > 3 even with the rule of consequence.

. Name: Targaryen
A={y<1}
. B={y<1}

Lo={xm 0,y 0}

o ={x—2y-1}

¢c= while x<1do x:=x+1;y :=x

. {¢,0) Il o’ by using the large step operational semantics. Derivation elided.
L qx 0,y 0t ={y <1}

fxe 2y }E{y<1}

. It is not possible to prove - {A}c{B} using only the Targaryen rule since we must know that the loop guard is
true to show that y < 1 remains. There’s no way to use the premise of the targaryen rule with x :=x+1;y :=
x to show that y < 1 since we can’t know that x < 1.
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