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Pet e Manolios, CSU290 Lecture Notes, Mon Jan 28 2008

- Exanms back on Wednesday.
- HWK 2 is up. Sone notes:
- you *have to* work in pairs.
- if you get stuck, get help right away.
- it mght be challenging, so nake sure you stay on top of it.

Revi ew

Revi ew. Last tine we started | ooking at recursive schenes.

;; len: allp -> natp
;; returns the length of alist, i.e., is O for atons
;; else it counts the Iength of the spine of the list

(assert-event

Vs en nil) 0))
;; (assert-event

I

len (list 1 2)) 2))
(assert-event I
(assert-event I

en (list 1.2 3)) 3))
en 5) ??))

e Y Y T

(defun len (x)
(cond ((atom x) 0)

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

Today: Recursive Schemes, part 2

Wait. Maybe the domain for |en should be true-listp?
What changes are required? Just change the conment describing the
type to:

;; len: true-listp -> natp

But, what design guideline gives us guidance on what to do with
non-atom c data that is not of the appropriate type? The anal ogy
wi th what we have been doing until now would be: create an idi om
for testing for an enpty list that coerces all elenents of the
uni verse to true-lists. Such a function m ght be:

(defun emptyp (1)
(cond ((true-listp 1) 1)

(t nil)))

That’s not what we did. For exanple, what is (len (cons 1 2))? 1
VWhat if we used enptyp instead of aton? O.

Wiy is the use of enptyp not advisable? Well, stylistically it

| ooks OK: just introduce a new idiomand replace atom by

enptyp. So that does not violate the design principle that |
mentioned last time: mnimze the violence to the code. But, it
does severely change the conputational behavior. For exanple, wth
atom what is the conplexity of len? linear. What about with
enptyp? quadratic. That's horrible.

So, we have:

Desi gn gui deline 3:

When defining a function that recurs on a true list, treat the
final cdr of the list as nil

Exampl e: define a function that determ nes whether e is an
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el enent of a linear |ist.

Use the design recipe.

mem allp true-listp -> bool eanp
(meme |) returnst if e is an element of | and nil otherw se

;; (assert-event (= (nem3 nil) nil))

7, (assert-event (= (nem2 (list 1 2)) t))

7, (assert-event (= (nmemO (list 1 2 3)) nil))

;; (assert-event (= (nemO (list (list 0 1) (list 1 2)) nil)))
(assert-event (= (mem (list 1) (list (list 2) 1 2 (list 1))))

Since we are visiting a linear list, let’s use the recursive
schene we’ve seen:

(defun nmem (e 1)
(cond ((endp 1)

(t ... (first 1) ...
(mem ... (rest 1) ...) ...)))

(defun nmem (e 1)
(cond ((endp 1) nil)
((=e (first 1)) t)
(t (meme (rest 1)))))



