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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)))
(* 2h)))
(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 xx) (* 11 x) -6)) 23
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|Q Check S_l,lntaH”‘T; Step”‘E:-:ecute”@ Breakl

;i d/dx: (number->number) number number -> number
;+ ilnclination of the tangent
(define (d/dx £ = h)

(/ (= (£ (+ x h)) (£ (- x h)))

(* 2 h)))

(define (is-good? f guess delta)

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

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

(cond

[ (or (1is—-good? £ guess delta)
(< number 0)) guess]

[else (newton f (improve £ guess) delta (- number l))]))_jﬂ

il L

2
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x99, BEHE newton
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File Edit ‘Windows Show Laneuage Scheme  Help

I% | Q Check S_I,Jnta:-cl |‘:: Stepl |“ E:-:ecutel |® Breakl

Y

s d/dx: (number->number) number number -> number BrakiFse Lok,
;7 inclination of the tangent
(define (d/dx £ = h)
(/ (- (£ (+ x h)) (£ (- x h)))
(¥ 2 h)))
(define (is-good? £ guess delta)
(< (abs (£ guess)) delta))
(define (improve L guess)
(- guess (/ (f guess) (d/dx £ guess 0.0001))))
:r newton: (number->number) number number number -> number
(define (newton f guess delta number)
(cond
[ (or (is-good? £ guess delta)
(< number 0)) guess]
[else J(pewton £ (dmorove £ gpes=) delfa (- number 1))]1))
(define (f£2 =)
(+ (* % x x) (* -6 x x) (* 11 x) —-6))

: X o]
> \ B
IRICEAE 2 ZzTEELTULD
(define (f2 x)

(+ (* xxx) (* -6 xx) (* 11 x) -6))
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[define ...

;; d/dx: (num

&8 (newton 2 #i0 0,00001 10000)

(/ (= (£ (4

(defizi; Ltl?—) C‘:_%L\T, guess @1@% H#iO (L—.__,

(< (abs (f

. delta DiE% 0.0001 (C,

; newton: (0

(define (newt number OD'ﬂE% 10000 (:

(cond

o 2 ([CERE L CDELT

AR

[2lse (n4g
I | )} —6)) _ILI
»

(define (f£2 =X
/.
A4
> (newton f£2 #i0 0.00001 10000)

[
#10.9999987646860998

TR TH D
| #i0.9999987646860998 |
WERREIND
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;; d/dx: (number->number) number number -> number ﬂ;{:
;; Inclination of the tangent
(define (d/dx f x h)
(/ (- (T (+xh)) (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))))
;; 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))]))

29



—a— hEORES Z.

Falibuse Lak

» YIERTBHEDIR D T3
« HITUE(C K DT, RFDWENENDTLD

« INEKDEEIL, DKEKTH [FDIEE]
# : COBIETI(F
#i0.9999987646860998
— #HAETOFELETE T+

e EFFR(IKFESTR0N

30



»; d/dx: (number->number) number number -> number
;7 inclination of the tangent
(define (d/d=x £ = h)

|

(/ (= (£ (+ = h)) (1

)
i,y #i0.9999987646860998

(define (improve £ gusg
(- guess (/ (f guesj

(define (newton £ guej

cona = . #i3.0000000168443197
[else (newt D}{: (E51|Eb\'?%‘5njt)

;; newton: (number->ni (neWton fz #Ilo 000001 10000)0): %5%

(newton f2 #i0 0.00001 10000)MDFEER D 238

(define (fZ2 =)
(+ ( = = =) (* -6 = x/{* 11 %) —-8))

> (newton f£2 #i0 0.00001 10000)
#i10.9999987646860998

> (newton f2 #il0 0.00001 10000)
#i13.0000000168443197

=




;o d/dx:  (number—->number) number number —> number =
;; inclination of the tangent
(define (d/dx £ = h)
(/ (= (£ (+ x h)) (£ (- x h))) D Aok
(* 2 h)))
(define (is-good? f guess delta)
(< (abs (£ guess)) delta))
(define (improve f guess)
(- g (/ (£ gues 3]
,,(Guees U 929 (hewton f2 0 0.00001 10000)DfE
(define (newton £ gusg + B3 E & =
(cond : "|:|7<(j: |— iiy J t bﬂ%
is—good? £
Hom oo (BIE(C(FRRLEHRN)
[else (newton f (ITmproye T guess) delta (- namber L)) ]17T])
(define (f2Z =)
(+ (* = x =%) (* -6 % (* 11 =) -6))

[
> (newton £2 0 0.00001 10000)
47128950354837282762235430776585999722889881075479838666168642
67385011641881941708720038136528366012708582237636624964015372
6176185558955428840606330211429512341743751572394801282040044:
05197747085364271917392458854046755832571307266118995542549032
411378%921378089168442851030264867550130706476592450430083%93412
20183944829864183734755612327818933959968085265129396399551612
34973254790719891001059483144346153655903843528926016261762602
12472475421707418789185074958211193223336466697656975664930022
5817915719197255953000498619445331013052761429798451507703571=2
B0435641011573770847983726818365726164705686732005756827794602
854039657333652385719315349528194836886932065062507794279495042
25862187056380159463055689645915342564306247723199170075398372
923499471054350168323076046793032261659111208763534995154817652
6205530147259184641022391622420158409545652935726647486295327 2
524141725258229583420336745518929877036853207759193631852653042
31347694753749625972730402718935455208966042156722798664833412 _ 2322
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(newton f2 #10 0.00001 10000)

NSIERMESND:1E1E g

(newton f2 #i0 0.00001 10000) | Bz ) DT\,

= (newton #i0.5454545449588037 0.00001 9999)

(newton (improve 2 #i0) 0.00001 9999)

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

(newton #i0.8489532098093157 0.00001 9998)

.(.r;ewton (improve 2 #i0.8489532098__0|9§]é7:{ O—O/gol%ljﬁﬁ%)%g _|_:F£_

#10.9999987646860998

KITHEER
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(newton f2 #i0 0.00001 10000)
MSIERME S Di1EE -

(newton f2 #i0 0.00001 10000)

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

B \

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

[else (neywton f (improve f guess) delta (- number 1))]))
D f % 2 T, guess Z #i0 C, delta Z 0.00001 C, number %Z 10000 Ci& =1
AICHBED

= #i10.9999987646860998
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(< (;a‘bs f guess)) delta))

(define ( f guess delta)
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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) delta (- number 1))]))

/

guess <& (improve f guess)
number & number — 1
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Bialebese Lak.

(newton f #i1 0.00001 10000) FFEIC f) =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)
=.. \ J
\ ~ J y \_Y_I

guess delta number
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e ANUEIC, Execute /N> %=

(define (f x)
(- (* X X) 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) (half-interval a (middle a b))])]))
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AJUntitled — DrScheme oy ] Badibuse Sak,
File  Edit Windows Show Language  Scheme  Help
Untitled ~
|'E Save |CL Check Spntax |‘_ Step |; Execute |® Break
etine ... J

[define [(f =)

(- (% % w2 > (half'interval 0 2)

(define [good-enough? a h)

detine (maddle ab) 1.4142131805419921875
I:ﬂli:fil'l:l: ?hzjlfiimerval a b 9 J__E LJ L \

[cond

[ (good-enough? a kbl al
[el=e
[cond

ot mame 2o o e e 231> (half-interval -2 0)
[i= (£ (middle a ki) O] ihalf—interval/aumﬁ _0.00000095367431640625

4

> [(half-interwval 0 2)
1.4142131805419921875

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

2

Welcome to DrScheme, version 103p1. ; T l < 7— N\ (/
Language: Intermediate Student. / J__ d\ \

> (half-interval 2 4)
2
; > FULSIRLY

93 Unlocked | naf TuAning J
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a DIE: 0
b DAE: 2

—

AT

half-interval

ASE 2 DB

4
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1.4142131805419921875

—
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L (FFUE
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1. ¥JBR{E a, b DIRTE

2. Xfa7x 5357 (Cias) s
 f ((a+b)/2) DAES
IE : b — ((a+b)/2
(at+b)/2 'R T D

O
1= a — ((a+b)/2
3. 2. Z#E DRI
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X fe] — 53R DETF A

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

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

a=1b=2

f((a+b)/2) = f(1.5) = 0.25
=bZ [1.5] (C

a=1,b=1.5
f((a+b)/2) = f(1.25) = -0.4375
=a% [1.25] (C
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X ] 53 7A DR D R UALE

« half-interval MAEB(C half-interval H\&Et5

[T

Bialebese Lak.

(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 a|(middle a b))])]))

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

/

b - a<0.000001 W IZT DESE, HSE true.
(E=BRRTNIL false)

* [0.000001] (B (TROIE
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HRE 3. XRBIZETODRED IR U

« BIEE2 D [XEZE]l 7O S AICDUT,
(half-interval 0 2) M (half-interval (middle 1 3/2) 3/2) & T
DBEIEZMER T D

e

(half-interval 0 2)
(I.walf-interval (middle 02) 2)

(half-interval 1 2)
(halt-interval 1 (middle 1 2))

(half-interval 1 3/2)

(half-interval (middle 1 3/2) 3/2)
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[BI2E 3. XREI=ETORDR AR | OFE L,

1. Rz [EERADA>RFD] T, ETLRRE=W
e Intermediate Student TE{TI D&
o AHNURIC, Execute NS> %19
(define (f x)
(- (* xx) 2))
(define (gzood-enough?ab)
(< (- b a) 0.000001))
(define (middle a b)
(/ (+a b) 2) L
(d?fine (half-interval a b) {BIE 2 (L
cond 4= —
[(good-enough? a b) a] LITEFNAD
[else
(cond
[(< (f (middle a b)) 0) (half-interval (middle a byb)]
[(= (f (middle a b)) 0) (middle a b)]
[(> (f (middle a b)) 0) (halt-interval a (middlg’a b))])]))
(half-interval 0 2)

2. DrScheme Z{E> T, ATV IEITOF %=
FESZUIRSELY  (Step /N>, Next /NF > Z{EH)



