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Pet e Manolios, CSU290 Lecture Notes, Wed Jan 23 2008

- Tonorrow, we have exani.
- It will cover everything we did until the end of |ast week.
- HWM is due today; renenber it is OKto work in pairs & recomended.
- Did everyone get emmil about submnission instructions?
- Bveryone log on to Bl ackboard?
- ACL2s: check for updates regularly (see ACL2s Wb page on how
to do this). Very sinple.

Review. Last tinme we focussed on cons and |ists.
cons are ordered pairs.

Today we are going to continue with this, in order to give you
nore experience in defining functions on conses.

Today: Conmon recursive schenes
Today we are going to | ook at sone comon recursive schenes.
This is in section 3.6 of your book. Read it.

Let’'s define sone functions on |ists.
| want to visit true-listp.

| also want us to wite down a recognizer for the domain and
range.

7, true-listp: Al -> bool eanp
;; checks if its input is a true list, i.e., is nil or a cons
;; that terminates in nil on the right-nost branch

;; (assert-event
;; (assert-event
;; (assert-event
;; (assert-event

(true-listp 0) nil)
(true-listp nil) t)
(true-listp t) nil)
(true-listp (list 1
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2.3)) 1))

What’'s a good way of giving a data definition for All? This is
ki nd of new.

All: atom| cons Al Al
Wth this data definition, we are led to the followi ng tenplate

(defun true-listp (x)
(cond ((atom x)

(t ...
(true-listp (car x)) ...
(true-listp (cdr x)) ... )))
Let's fill it in:

(defun true-listp (x)
(cond ((atom x)
(equal x nil))
(t (true-listp (cdr x)))))

A few coments.
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Wiy did we define Al as above?

When we prove theorenms, we want to exactly characterize the
i ntended domain, so let’s start witing predicates recognizing
t he domai ns.

(defun allp (x)
(or (atom x)
(and (= x (cons (car x) (cdr x)))

(allp (car x))
(allp (cdr x)))))

VWhat if we defined it as All: atom| consp?

(defun allp (x)
(or (atom x)

(consp x)))

The above is an equivalent definition of allp

But, renenber that every elenent of the ACL2 universe is an atom
or a cons, so yet another equivalent definition is:

(defun allp (x) t)

O her ways of thinking of Al

Al: t

All: atom| consp

All: atom| cons Al Al

All: atom| cons (atom| cons Al Al) A

Al'l: nunber | character | synbol | string | other_atom| cons Al
All: not_nat | Nat, where Nat: 0 | succ Nat

We can wite recognizers for all of the above and prove that they
are equival ent.

The interesting thing is that the above definitions are different
inthat they lead to different recursive schemes.

In 211, one of your jobs was to construct tenplates based on
*how* argunments are used. For exanple, in true-listp all natura
nunbers were treated in the same way, so distinguishing between 0
and a positive nunber, that just wasn't inportant. So, our

tenpl ate did not make that distinction: it only had one case for
at ons.

Anot her way of |ooking at this is that the recursive schene we
wind up with is inmportant, so let’'s just directly |ook at sone
recursive schemes:

The first recursive schene is for visiting the elenents of a
linear list:

(defun f (... | ...)
(cond ((endp 1)

(t ... (first 1) ...
(f ... (rest 1) ...) ...)))

;; len: allp -> natp
;; returns the length of alist, i.e., is O for atons

Al l
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;; else it counts the I enght of the spine of the list

;; (assert-event
;; (assert-event
(assert-event
(assert-event

(len nil) 0))

(len (list 1 2)) 2))
(len (list 1 2 3)) 3))
(len 5) ?2?))
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(defun len (x)
(cond ((atom x) 0)

(t (+ 21 (len (rest x))))))



