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Consider a property of the form

p(z,y) unless q(z,y) (1)
where z,y are program variables.

We show that if the values of z,y are not simultaneously changed—this property is
stated formally below—then (1) can be proven in two parts, replacing x by a free variable
and replacing y by a free variable, i.e., by proving

p(m,y) unless q(m, y) (2)

and

p(x,n) unless q(x,n) (3)

where m is free in (2) and n is free in (3).
The fact that x,y are not simultaneously changed can be written as,

(x,y) = (m,n) unless (x#m N y=n) V (x=m A y#n) (4)
Now we show that (1) can be deduced from (2,3,4). Conjunction of (3,4) yields

p(z,n) A (z,y) = (m,n) unless
(p(z,n) N x£m N y=n)V
(p(z,n) N z=m AN y#n)V
(glx,n) Nz=m AN y=mn)V
(¢lx,n) N z#m N y=n)V
(gx,n) N x=m A y#n)

The lhs is equivalent to

p(x,y) A (z,y) = (m,n)
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The rhs implies

p(z,y) A (z,y) = (m,n) unless
(p(z,y) A (2,9) # (m,n)) v
([p(z,n) vV q(z,n)] N z=m N y#n)V (5)
q(z,y)

y
) A (z,y) # (myn)) vV
y) vV oglmy) A xFEm A y=n)V (6)

Taking conjunction of (5,6) and simplifying

p(x,y) A (z,y) = (m,n) unless [p(z,y) A (z,y) # (m,n)] V q(z,y)

Taking disjunction of the above over all m,n (see Notes on Unity 01-88 for the general
disjunction rule) yields

p(z,y) unless
<V m,n o ﬂp(az,y) v (x,y) # (m7n) v
| A (z,y) # (mon)] v og(e,y)

A (Fmn oz ple,y) A (z,y) # (mn)]V q(x,y))

Simplifying the first term in the rhs and weakening the second term—by removing
(z,y) # (m,n) from it—we obtain

p(x,y) unless
<V m,n - _‘p(x’y) N (x,y);é(m,n) v Q(mvy» A
Fm,n : plz,y) vV q(z,y))

Simplifying the terms in the rhs,

p(z,y) unless
[p(z,y) Vog(z,y) V (Ymn = (z,y) # (m,n)] A [p(z,y) V q(z,y)]

We have as an axiom (3 m,n = (z,y) = (m,n)). Hence the rhs can be simplified.

p(z,y) unless [-p(z,y) V q(z,y)] A [p(z,y) V q(z,y)]
ie., p(x,y) unless q(x,y) O



