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f(x) = x3 — 6x2+11x —6, X, =0 C(J :

f(xg) =-6, f'(xy) =11
= X, = X, - f(X,)/f '(X,) = 0.54545454...

f(x,) = -1.62283996..., f '(x,) = 5.3471074...
= X, = X, - f(x;)/f '(x,) = 0.84895321...
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= X3 = X, - f(x,)/f '(x,) = 0.97460407...
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;; d/dx: (number->number) number number -> number
;; inclination of the tangent
(define (d/dx f x h)
(/ (= (f (+x h)) (f (- x h)))
(* 2 h)))
(define (is-good? f guess delta)
(< (abs (f guess)) delta))
(define (improve f guess)
(- guess (/ (f guess) (d/dx f guess 0.0001))))
;; newton: (number->number) number number number ->
number
(define (newton f guess delta number)
(cond
[(or (is-good? f guess delta)
(< number 0)) guess]
[else (newton f (improve f guess) delta (- number 1))]))
(define (2 x)
(+ (* xxx) (* -6 x x) (* 11 x) -6)) 23




I, =1— MR BIHRAEROR] OFIE 212)4 -

Palebuse Lok

2. TDE, R [EITHDA > FD] TEITULESUL
(newton 2 #i0 0.00001 10000)

o R, BREICEATLSIZEL

24
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=100 x|

d/dx: (number->number) number number -> number
inclination of the tangent

(define (d/dx f = h)

(/ (= (£ (+ = h)) (£ (- = h)))
(* 2 h)))

(define (is-good? £ guess delta)

(< (abs (f guess)) delta))

(define (improve f guess)

= .
For

(- guess (/ (f guess) (d/dx £ guess 0.0001))))
newton: (number->number) number number number —-> number

(define (newton £ guess delta number)

(cond
[ (or (is—-good? £ guess delta)
(< number 0)) guess]
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[else (newton £ (improve f guess) delta (- number l))]))_jﬂ
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’:;%I |Q Check Synta:-c”"; Step”“ Execute”@ Ereakl

;: d/dx: (number->number) number number -> number —
;; inclinaticon of the tangent
(define (d/dxz £ = h)

(/ (= (£ (+ x h)) (£ (- = h)))

(* 2 h)))

(define (is-good? £ guess delta)

(< (abs (f guess)) delta))
(define (improve f guess)

(- guess (/ (f guess) (d/dx f guess 0.0001))))
;3 newton: (number->number) number number number -> number

(define (newton f cguess delta number)
(cond

[ (or (is—good? £
(< number 0O
[else J(Dewton £
(define (f2 =)

(+ (* == =% x) (* -6 = x) {‘llx) —6))
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guess delta)
)) guess]
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improve e ) _delta (- number 1)) 1))
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(define (f2 x)

(+ (* xx x) (*-6xx)(*11 x)-6))
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;; inclinatid
(define (d/d=
(/ (= (£ (4
(* 2 h))
(define (is-—g
(< (abs (£
(define (impx

(- guess |(

7 newton: (n
(define (newt
(cond

[ (or (is-
(<

(newton 2 #i0 0.00001 10000)
EE2UVT, guess DIEZZ #i0 (C,
delta MIEZ 0.0001 (Z,
number (DAE% 10000 (C

[2lse (ng

If % 2 (CERTE LU COELT
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(define (f2
(o e (e oy (1] ;_],I—e))
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> (newton f2

#10.9999987646860998

#i0 0.00001 10000)

EITHEETHD
| #i0.9999987646860998 |
WERREIND
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;; d/dx: (number->number) number number -> number &;\K;
;; Inclination of the tangent |
(define (d/dx fx h)
(/ (- (T (+x ) (F (- xh)))
(* 2 h)))
(define (is-good? f guess delta)
(< (abs (f guess)) delta))
(define (improve f guess)
(- guess (/ (f guess) (d/dx f guess 0.0001))))
;; hewton: (number->number) number number number -> number
(define (newton f guess delta number)
(cond
[(or (Is-good? f guess delta)
(< number 0)) guess]
[else (newton f (Improve f guess) delta (- number 1))]))
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;; inclination of the tangent
(define (d/dx £ = h)

Ve S Y (newton £2 #i0 0.00001 10000)DFER | =
e o, #i0.9999987646860998

(define (improve f gud
(- guess (/ (f gues

;; newton: (number->ni (neWtOn fz #|1O 000001 10000)0): ‘EI:;%

(define (newton £ gue

(cond #13.0000000168443197

[ (oxr (is-good? £

(< number 0) (Ei'ﬂﬁb\\{fgant)

[2lse (newton £ (]

(define (fZ =)
(+ (* = = ®x) (* -6 = x}/ﬂ* 11 =) -g))

L
> (newton f£2 #i0 0.00001 10000)
#i10.9999987646860998
> (newton f£2 #il0 0.00001 10000)
#i13.0000000168443197

rr d/dx: (number->number) number number -> number -T
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;7 d/dx: (number->numper) numoer number —-> numoer =
;7 inclination of the tangent
(define (d/dx £ = h)
(/ (= (£ (+ x h)) (£ (- = h))) i v
(* 2 h)))
(define (is-good? f guess delta)
(< (abs (f guess)) delta))
(define (improve £ guess)

e [ 2" (newton f2 0 0.00001 10000)DFEER
Oofing eer fev o RS (BB TH 25N%
[ox (io-good? ¢ (EE(CERRLENTZN)

. number 0)

[else (newton £ (TImpro
(define (f2Z =)
(+ (* 2= = )

T guess) delta (- number L)) 17T)

{:k

> (newton f£2 0 0.00001 10000)
47128950354837282762235430776585999722889881075479838666168642
67385011641881941708720038136528366012708582237636624364015372
6176185558955428840606330211429512341743751572394801282040044:
051977470853642719173924588540467558325713072661183995542549032
4113789213780891684428510302648675501307064765924504300839341.2
20183944829864183734755612327818933959968085265129396399551612
34973254790719891001059483144346153655903843528926016261762602
12472475421707418789185074958211193223336466697656975664930022
58179157191972559530004986194453310130527614297984515077035712
80435641011573770847983726818365726164705686739005756827794602
8540396573336523857193153495281948368869320650625077942794904.
258621870563801594690556896459153425643062477231981700753988372
92349947105435016832307604679303226169111208763534995154817652
62055301472591846410223916224201584099456529357266474862953272
5241417252982298342033674551892987703685320775919363185265304.2
31347694753749625972730402718935455208966042156722798664833412 5322
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(newton 2 #10 0.00001 10000)
MNSFERMNME D 1Di1EIE .

(newton 2 #i0 0.00001 10000) | Ex DT

= (newton (improve 2 #i0) 0.00001 9999)

= (newton #i0.5454545449588037 0.00001 9999)

= (newton (improve 2 #i0.5454545449588037) 0.00001 9998)

(newton #i0.8489532098093157 0.00001 9998)

(newton (improve f2 #i0.8489532098_0_9§ 507:2 O_O%%%%E%Q%E i

i

#i0.9999987646860998| =1 Tifm
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(newton 2 #10 0.00001 10000)
MSIERMEESNDIEIE e

(newton 2 #i0 0.00001 10000)

=|(newton (improve 2 #i0) 0.00001 9999)

N,
(define (newton f guess delta number)
(cond
[(or (is-good? f guess delta)
(< number 0)) guess]

[else (neyton f (improve f guess) delta (- number 1))]))
D f 7% 2 T, guess Z #i0 C, delta Z 0.00001C, number Z 10000 C& =1
[k S10))
= #10.9999987646860998
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(< (abs (f guess)) delta))

(define ( f guess delta)

abs (3 THEHE ﬁ
wkHBD

(X)) <SHERIZTDES, ¢
(=BT NIL false)

U 73 true.
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(define (newton f guess delta number)

(cond

[(or (is-good? f guess delta)

(< number 0)) guess]

[else (newton f

(improve f guess) |

Jelta

1))

(- number 1))

/

guess & (improve f guess)

number & number — 1

42



f(X) =x2-5TD Xy, X, ... DUNRDERF
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(newton f #i1 0.00001 10000) FFEIV f(x)=x2-5

_ f(x)DEFEE '(x) =

2X

= (newton f #i3.0 0.00001 10000)

= (newton f #i2.3333333333333335 0.00001 9999)

= (newton f #i2.238095238095238 0.00001 9998)

= (newton f #i2.2360688956433634 0.00001 9997)

= (newton f #i2.236067977499978 0.00001 9996)
= .. \ )
\ Y 7 Y \_Y_’

guess delta number
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(define (f x)
(- (* xx) 2))
(define (good-enough? a b)
(< (- b a) 0.000001))
(define (middle a b)
(/ (+ab)2))
(define (half-interval a b)
(cond
[(good-enough? a b) a]
[else
(cond
[(< (f (middle a b)) 0) (half-interval (middle a b) b)]
[(= (f (middle a b)) 0) (middle a b)]
[(> (f (middle a b)) 0) (halt-interval a (middle a b))])]))
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4

(define (£ =)
(= (* = =% 2]]
idefine [good-enough? a b)
(< (= b a) 0.000001))
(define [(middle a h)
0 i+ a by 2))
[define [(half-interval a k)
[cond
[ (good-enough? a bl a]
[el=se
[cond
[1< (£ (middle a kb)) 0O)

[half-interval (middle a b

[{= (£ (middle a b)) O0) (middle a b)]
[i= (£ (wmiddle @ b1) 01 (half-interval a ddle a

- 1

Welcome to Drzcheme, version 103p1.
Language: Intermediate Student.

> [(half-interwval 0 2]
1.4142131805419921875

> [(half-interwval -2 0]
-0.00000095367431640625
> [half-interval 2 4)

2

—

9:3

> (half-interval 0 2)
1.4142131805419921875

- L0

> (half-interval -2 0)
-0.00000095367431640625

- L <7300

- 1

2
> 1

> (half-interval 2 4)

- L <7380y

Inlocked

nak running
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X fe] Z— 537 A DR IE

f(x) =x2-2,a=0,b =2 DIFS

a=0,b=2
f((a+b)/2) = f(1) = -1
saZz [1] (C

a=1,b=2
f((a+b)/2) = f(1.5) = 0.25
>b%& [15] (C

a=1,b=1.5
f((a+b)/2) = f(1.25) = -0.4375
=saZz [1.25] (C
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(define (half-interval a b)
(cond

[(good-enough? a b) a]

[else

(cond

(< (f (middle a b)) 0) (half-interval (rhiddle a b) b)]
(= (f (middle a b)) 0) (middle a b)]
(> (f (middle a b)) 0) (hg!f-interval afmiddle a b))])]))

o half-interval OEITHHEDIRETND
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(define ( a b)
(< (- b a)0.000001))

i

b - a<0.000001 MRYIZT DESE, HSIX true.
(=BRRTNIL false)

* [0.000001] (FEH(TROIZ(E
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(half-interval 0 2) M5 (half-interval (middle 1 3/2) 3/2) 3
DOIEIE= R T D

(half-interval 0 2)

.(.Half—interval (middle 02) 2)
(half-interval 1 2)
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1. Rz [EEEHDOA>RD] T, ETULRAEL
e Intermediate Student CETI D&
e ABURIC, Execute N> %19

(define (f x)
(- (* X x) 2))
(define (good-enough? a b)
(< (- b a) 0.000001))
(define (middle a b)

(/ (+ab)2)) L
(define (half-interval a b) BIEE 2 (T
d pfoutis AP
(Ccf(ngood—enough? ab)a] LITESTMASD
[else
(cond

[(< (f (middle a b)) 0) (half-interval (middle a b)b)]

[(= (f (middle a b)) 0) (middle a b)]

[(> (f (middle a b)) 0) (half-interval a (middlg’a b))])]))
(half-interval 0°2)

2. DrScheme Z{E> T, ATV IETOWNRF%=
FESR LIRS LY  (Step /NF >/, Next NF > Z{EFH)
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