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1 Supplements: Finding Fixed Points

0 1. z = cos(x) 0 2. z = cos(x) D3-$:213;0(DDDDD) 0 4. ooooooooo

00000 (0D0: 0000000 0Oo0)

DDDDDDDD fixed-point 0000000000000 ODOCOOOO Scheme O
ggooooaoono.

(2] 2 = sin(z) + cos(z) O fixed-point 0000, 0000000000000O0OOOOO.

NewtonDDDDDDDDDDD fixed-point OO0 00, 000000CO00O0OCO0O0O0O
ggooo.

2 Supplements: Procedures as Returned Values — 00 20 (expression) 0000

\
(define fact

(lambda (n)
(if (< n 1)
1
(x n (fact (- n 1))) )))

(define (fact n)
(if (< n 1)
1
(* n (fact (- n 1))) ))

\

oooooon
2.1.1 Arithmetic Operations for Rational Numbers

(define (add-rat x y) (define (equal-rat? x y)

(nake-rat (+ (* (numer x) (denom y)) (= (+ (numer %) (demom ¥))

(x (numer y) (denom x)) ) (* (numer y) (denom x)) ))

(* (denom x) (denom y)) ))

O Constructor, Selectors, Printer[]
(define (sub-rat x y)

(make-rat (- (* (numer x) (denom y)) (define (make-rat n d) (cons n d))

(* (numer y) (denom x)) ) :
(* (denom x) (denom y)) )) (define (numer x) (car x))

(define (mul-rat x y) (define (denom x) (cdr x))

(make-rat (* (numer x) (numer y))

(define (print-rat x)
(* (denom x) (denom y)) ))

(newline)

(display (numer x))
(display "/")
(display (denom x)) )

(define (div-rat x y)
(make-rat (* (numer x) (denom y))
(* (denom x) (numer y)) ))



2.1.2 When is reduction performed?

~
(define (make-rat n d) h (define (numer x)
(let ((g (gcd n d))) (let ((g (ged (car x) (cdr x))))
(cons (/ng) (/dg))) (/ (car x) g) ))
(define (numer x) (car x)) (define (denom x)
(let ((g (gcd (car x) (cdr x))))
(define (denom x) (cdr x)) (/ (cdr x) g )) )

2.1.3 When is meant by Data?

(define (cons x y)
(define (dispatch m)
(cond ((=m 0) x)
((=m 1) y)

(lambda (m) (cond ((=m 0) x)
(=m1) y)

(else (error "...™)) ))

(else (error "Argument not O or 1 -- CONS" m)) ))

dispatch )
(define (car z) (z 0))
(define (cdr z) (z 1))

2.1.4 Interval Arithmetic (00O0OD)

(define (add-interval x y)

(make-interval (+ (lower-bound x) (lower-bound y))

(+ (uppper-

(define (mul-interval x y)
(let ((p1 (* (lower-bound
(p2 (¥ (lower-bound
(p3 (x (upper-bound
(p2 (* (upper-bound

bound x) (uppper-bound y)) ))

(define
x) (lower-bound y))) (define
x) (upper-bound y))) (define

x) (lower-bound y)))

(make-interval a b) (cons a b))
(lower-bound x) (car x))

(upper-bound x) (cdr x))

x) (upper-bound y))) )

(make-interval (min pl p2 p3 p4)
(max pl p2 p3 p4) )))

(define (div-interval x y)
(mul-interval x

(make-interval (/ 1.0 (upper-bound y))

(define (sub-interval x y)
(add-interval x

(/ 1.0 (lower-bound y)) )))

(make-interval (- (upper-bound x))

(define (sub-interval x y)

(- (lower-bound x)) )))

(make-interval (- (lower-bound x) (upper-bound x))

(- (upper-bound x)

(lower-bound x)) ))

3 00 -0000000: 00000 (0)DOUDO0 ODODOUOOOO

Exercise 2.1 O 2.22

I! gogooooooooobobobboo.
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