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Pet e Manolios, CSU290 Lecture Notes, Wed Feb 13 2008

- HWB is up and due next Mnday at 10 AM

- Today is the deadline for you to send the nane of your partner
to zhifeng (austin@cs.neu.edu). |If you do not do this, you
will get a 0 on your honeworKk.

Revi ew
Last tinme: Qur first proof that t != nil
Renenber the inportance of propositional reasoning!

Today: Equati onal reasoning

Let’s start sinple:

(app x y)
(if (endp x)

y
(cons (car x) (app (cdr x) y)))

In fact, every tine we define a function, we get an axi omof the
form(f x1 ... xn) = body. More on that |ater.

Let’s prove a few t heorens.

1. (app (cons x y) z2)
= (cons x (app y z))

Note, I will allow myself to wite above instead of
(equal (app (cons x y) z)
(cons x (app y z)))

(app (cons x y) z)
{Definition of app, instantiation}

(if (endp (cons x y))
z
(cons (car (cons x y)) (app (cdr (cons x y)) z)))
{Definition of endp, axions consp}
(if nil
z
(cons (car (cons x y)) (app (cdr (cons x y)) z)))
{If axions}
(cons (car (cons x y)) (app (cdr (cons x y)) z))
{Car, Cons, Cdr Axions}
(cons x (app y z))

Wy is the above a "proof"? Well, we have expl = exp2 = ... =
expn.

So, we have proofs of:

expl = exp2
exp2 = exp3
ekb(n-l) = expn
By transitiviy of = we have expl=expn, our original proof

obl i gati on.
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2. (endp x) => (app (app x y) 2z)
= (app x (app y 2))

Again, in ACL2, we would technically wite:

(inplies (endp x)
(equal (app (app x y) 2z)
(app x (app y 2))))

3. (consp x) /\ (app (app (cdr x) y) z) = (app (cdr x) (app y z))
=> (app (app x y) z) = (app x (app y z))

Notice anything interesting? This is a proof by induction that:

(equal (app (app x y) z)
(app x (app y 2)))

More on that |ater.



