CS440: Assignment #1: Introduction to Common Lisp
Assigned Aug. 28th
Due 12:30, Sept. 6th

Solve the Common Lisp problems described in Section 1. Section 2 is adescription of the procedure you must
use to turn in your answers. You may discuss these problems with classmates, but your solutions must be your
own. Understanding all problems will help you prepare for quizzes and tests.

1 Problems

1. Using car and cdr , define afunction named 4t h to return the fourth element of alist.
2. Define afunction that takes two arguments and returns the greater of the two.
3. What could occur in place of the x in each of the following exchanges?
(@ USER(1): (car (x (cdr "(a (b c) d)))
B
(b) USER(1): (x #list 1 nil)
(1)
4. Write each of the following infix expressionsin Lisp. Remember, you can use the apr opos to look for
functions with certain strings in their names. Check your answers with a calculator.
(@ 45/9-3
(b) —45+1
(c) 0.5(20 — 12/2)
(d) 3.14159/10/20
(e) arcsin(sin(1.0))
(f) V/(25)
(9) log, 8.0
(h) exp®™

5. What isthe Lisp expression that evaluates to this list:

[*]*]-=-mee e >[*]*]--->NIL
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[*[*]--->NIL [*[*]==->[*[*]--mmmmmmmmmmmmmnes S[*]*]--->NIL

| | | |

\ \ \ \

A B [*]*]--->[*]*]--->NIL  "what about me"
| |
\ \
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6. Writeafunctioncalledi nches that acceptsfeet andinchesand returnsthe equivalent length in centimeters.
If f isthefirst argument and i isthe second, the formulais 2.54(12f + ¢). For example,

USER(1): (inches 0 1)
2.54

USER(1): (inches 6 (+ 2 1/2)) same as (inches 6 2.5)
189. 22999999999999



10.

11

12.

13.

Writeaninterativefunctionusingdot i nmes that returnsalist of thefirst fifteen cubes(1, 8, 27, 64, ..., 3375).
Now write arecursive version of the above function.

Usenmapcar towriteafunction that takesalist and creates a new list whose elements are lists obtained by
repeating origina elements. For example, if theold lisswas(X Y (Z W), thenthenew listis

(XX (YY) ((ZW(ZzW)).

Write an iterative function to return the inner product (dot product) of two vectorsx and y implemented as
lists. Thisisasingle value computed as 1y, + x2y2 + - -+ + T Yn. TiMeits execution using the function
t i me and arguments each having 10 components. For example:

USER(1): (time (dotimes (i 1000)
(inner-product '(1 2345678910 '(1234567 829 10))))

Now write arecursive version of the inner product function and time it given the same arguments. How do
the two compare in execution time?

Usethe Unix gr ep command to discover what functions are defined in the file
“cs440/ Russel | -code/ sear ch/ al gori t his/ si npl e. | i sp. All function definitions start as

(defun

You can use the Unix command man gr ep to learn more about gr ep. What is the first and last function
defined in Russell’s search.lisp file?

The following are faulty function definitions. Debug them so that they produce the example results.

(defun nyreverse (x)
(labels ((revh (x result)
(cond ((null x) nil)
(t (revh (cdr x) (cons (list (car x)) result))))))
(revh x nil)))

(myreverse '(1 2)) =>(2 1)

(defun flip (swtches)
(mapcar \#' (lanbda (swi tch)
(if (equal switch 'on)
(setf switch 'off))
(if (equal switch 'off)
(setf switch ’on)
el se
(setf switch switch)))
swi tches))

(flip "(on off on)) => (OFF ON OFF)
(flip’'(abcon)) = (ABCOF

(defun flush (this that)
(cond ((null that) nil)
((equal this (car that)) (cdr that))
(t (cons (car that) (flush this (cdr that))))))

(flush 1 '(5 412431 2)) => (5 4 2 43 2)



(defun funny (x)
(do ((f x (cdr x))
(b (reverse x) (cdr x))
(newl nil (append (list (car f)) newl))
(new2 nil (append (list (car b)) new2)))
((null f) (append newl new?2)))))

(funny "(abcd)) == (DCBAABCD)

(defun up-to-first-num (arg)
(do ((a arg (cdr a))
(b nil))
((nunberp (first a)) b)
(setf b (append b (list (first a))))))

(up-to-first-num’(a b 1 2)) => (A B)
(up-to-first-num’'(a b ¢c)) => (AB QO

(up-to-first-num’ (1)) => NL

(defun to-percent (fractions)
(let ((answer nil))
(dolist (d fractions)
(setf answer (append answer (percent (first d) (second d)))))))

(defun percent (num denom
(* 100 (/ num denom))

(to-percent ' ((50 100) (3 4))) => (50 75)

(Section 2 ison the next page. Don’t forget to read it!)



2 How to Submit Assignment Solutions

Your solution to this assignment must be submitted in one Lisp file named assi gnment 1. | i sp. Somewhere
in your Lisp file you must include the Lisp forms that run each of your answers. To do so, define the following
do- pr obl emfunction at the top of your file following some comments. Here is an example of how to start your
assi gnrent 1. | i spfile. Itevenincludestheanswer to thefirst problem, asafreebie. Alsoshownisaprobably
incorrect answer to problem 10 to demonstrate how to produce the answers to questions that require you to write
aresponse.

;.7 Chuck Anderson
;7. Assignnent 1
7, CS440, Fall 2001

(defun do-problem (n form
"Exanpl e: (do-problem’10a ' (ny-solution '(3 4)))"
(format t " & ---- - m e ")
(format t "~ n form(eval form))

&Problem™s: "s => "s

(format t "~ &Chuck Anderson: Assignnent 1")

i, Problem 1

(defun 4th (Ist)
(car (cdr (cdr (cdr Ist)))))

(do-problem’1 "(4th '(a b c de f)))

(do-problem 10 nil)
(format t "~ &The dotines version of inner-product runs 1 million
times faster than the recursive version.")

Your Lisp filewill be run by simply doing
(load "yourfile.lisp")
Here iswhat you will see when you load the above example.

CL-USER(17): (load "yourfile.lisp")
; Loading yourfile.lisp
Chuck Anderson: Assignnent 1

Problem1: (4TH'(AB CDE F)) => D

Problem 10: NIL => N L

The dotimes version of inner-product runs 1 million
times faster than the recursive version.
T

When you are happy with how it functions, you must electronically check in your Lisp file by doing
“cs440/ bi n/ checki n assignnent1.1isp

You may do this multiple times before the due date and time. Your last entry will be the one we grade. We will be
reading your Lisp file, so you may include comments in your file as explanations of your answers.



