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v B
[(RBAERR OB ()=0%KIENICKD B2 L EER D, ZENK
Z 4K (bisection method) & = 2 — b vk (Newton's method)
DEZFEFZHAL,
INER 4 (convergency) & &R (stability)}
IEDWTERT 2. SSIINRHERHFICDOVWTERT 3.

[CHROTAFT IR PREEOEEL D ERSELTR, BROFSHEDD
ZODEHOBICIERIDITEET S, Licd'> T, TOARINEEFFRLTEL
[Frmnhy, HE. —7, NewtonEIFBEEOMA ZRWTYCRIEZ RS- AETH 3.
UMU, REICUTPRR UL BWEEOHAICRENII DD EEDH D, DIEEYFER
WRICITEFREET 3.

Maple T D fi#

[Maple T>AKAERDRIE, fsolveTRES,
2 —4x+1=0
DEFEZEZ D, KADOEBETIERE UTERRIRZEVEZ T 2ERZEFICTZE

NHZDT, KT RIEBOBTEZRS ZE2BITONTBINE,

> restart;
> func:=x->x"2-4*x+1;

Junc = roxl —dr+1

> plot (func(z),z=-1..7);
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(B U, BIARIARZICKREZRS, ZORBREESIESH KW, Maple script g
&% K& Bsolve T,

| > solve(func(x)=0,x);

[EEEEIC kDT ND, BEREUTOEORDSN S,
| > fsolve(x"2-4*x+1=0,x);

411k & Newtoniki D 5 Bi
[CREAD . x TBIMIES (x,)./ (1) E KD, FHOBERLCHELT, B
ZEVAATWSHETH 3.
> plot (func(z),z=0..0.8,gridlines=true);
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¥ Newtoni% (8 % L idNewton-Raphsoni&) X /(%) 97 (%)
[Newtonix i:a‘?}]@,.“xl NoERZOE, TNHYH(=0)ERbofeazHilcihmy 1.0

EWSBAEERDELANSBERD BHETHD. HROMAEIY (1) EF 5
L. TnSOMICE

Y 57k ENewtonfED 2 — F

Y Z—45%(bisection)

= ~ NI > x1:=0:
EWSERAEDID, x2:=0.8:
r . fl:=func(xl):
| > df:=unapply(diff (func(x),x),x); f2:=func2x2g:
for i from 1 to 5 do
x:=(x1+x2)/2;
f:=func(x);
if £*£1>=0.0 then
> with(plots):with(plottools): ?i;=§;
x1:=1.0:x0:=0.0: else
p:=plot(func(z),z=0..1.1): x2:=x;
pl:=plot(df(xl)*(z—x1)+func(x1),z=0..1.1,color=b1ue): £2:=f;
p2:=[disk([x1,func(x1)],0.02), end if;
disk([x0,0],0.02)]: printf("$20.15f, %20.15f\n",x,f);
> display(p,pl,p2,gridlines=true); end do:
0.400000000000000, -0.440000000000000
15 0.200000000000000, 0.240000000000000
0.300000000000000, -0.110000000000000
0.250000000000000, 0.062500000000000
LL 0.275000000000000, -0.024375000000000

¥ Newtoni% (2 % L [ENewton-Raphsonix)

> dfunc:=unapply(diff (func(z),z),z);
! ! dfinc=z—2z—4
02 04 0,6 0.8 1 o xem1:

—func(x)
printf("%15.10f, 3%+24.25f\n",x,f);
for i from 1 to 5 do

x:=x-f/dfunc(x);

f:=func(x);

printf("%$15.10f, %+24.25f\n",x,f);

end do:
-14 1.0000000000, -2.0000000000000000000000000
0.0000000000, +1.0000000000000000000000000
0.2500000000, +0.0625000000000000000000000
0.2678571429, +0.0003188775510000000000000
0.2679491900, +0.0000000084726737970000000
0.2679491924, +0.0000000000000000059821834
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-2 > Digits:=40;
Digits .= 40
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v I & EENE method)h¥ & D EWEEHEH D (NumRecipedZESHR).

EEREOI—ROEADSHANZED, BOPKRDOERS F2DDOFETHIKICES. 2 [ =oETid, IERIGEWD, FEORBEORICEREETRLTBIEET S
METIE—EIORETHRORBINERNCHRD., COLSICIRDIRL S EICERERIFEIE EVWSERTEMRIESNTWS, UHL, NewtonETIE, IRIFEWD, #FLH
DREBOELR(<1)EF IR B AT RIGR (linear convergence)d % & L3, REICRICPNRT 2 ERBR5EV. BEEECEWVAD, %2 WIS WMEZ Y
Newton AT IB% - MHMENRERIBE (A (x) < 0)IC, WENRED2EICHHITS BICRRIFENEAERINTWS. BHIRETHZIHE S, BE L 8
2RNRZRY. UTIRZOEHZRU. BICREIKET S, EEEZEEOIY NO—ILHIREHEDYRELRS.

> restart;

ff:=subs(xi-x[f]=ei,series(f(xi),xi=x[£f],4)); A 4 I‘IR;R*U%%{EF

o, 1 : 1 - e .
I=/ (%) +D(f) (5,) i+ 5 D) (5) e’ + =DV () (x)) e’ & ZETEIRICED ST EEITE Y 2 0% kb B SR IGRHIEREEIESR. M
, TO&SBEEDB S,
+O(el' ) -
o . _ i . . . . . ;> with(plots):with(plottools):
> dff:=subs ({0=x[f] sz) e}L},serleS(le.ft('}()f(X)IX):xrj))r . Ve(’f '7y|:| v, epsllon) > £2:=x->0.4%(x"2-4*x+1) :x1l:=
- . . L . . p R 0.25:x0:=0.4:
a=D(/) (X/) +D7(/S) (}(/,) el + > D) (I/) e +O(€l ) /ﬁ p:7p1<};t(f2(z),z=x1-x1/5..x0+
L 0/5):
> eil:=ei-ff/dff; ;1:=plot([f2(x1)],z=0.2.
. 1 .0.5):
eil = ei — (f(x,»)+D(/) (5) e+ 5 D) () & p2:=[disk([x1,£2(x1)],
' ‘ ' 0.005),
L) (1) e + O By (e sisk(lio 200 0 00m)
VAN EA R +0(e ))/[D(f) () +DS) (v) @ L (xi;];.l;le([x ,£2(x0)1, [%0,
— s tl := textplot([0.45,0.0,
1 . . Yo(TILY, delta); ~epsilon” i gn= :
100 (1) +0le)] Fh>, delia)iz ilen L allmmebere)
L |l “delta”],align=BELOW):
[> ei2:=simplify(convert(eil,polynom)); [> display(p,pl,p2,11,tl,t2);
an2) 2 (3) 3
P 3DV () (x/) 6‘12 2DY(f) (J-C/);l + 6_/(;/,)2
32D(/) (%)) +2DP (1) () i+ D (1) EAK: L 0.05
> ei3:=j§(2ie)s(ei2,/evz'.),(3))];)(2)(/) (I ) v IJ_‘_Ill:Ilzlgiﬁ 0
gl sEHEORONDEER T || 00
/() P () BB THET BEHT, ~0.104
(3) f(x > |f(x _ ]
1 1 73D(2)(/) £y — 3/(“?/')]) (/) (x/) ‘ ( /+1)‘ ‘ ( /)’ 0.15
6 D(/) () ) () D(/) (%) [&£93. ~0.201
6/ ()P (/) (1) -0.251
+ S . / l.2 + 0(61'3) i
D(S) () o " A
> subs(£(x[£])=0,ei3); V?ﬁﬁw)ﬁgﬁw)i’%n
R VAN EATEN '3 2EHOBY TR, BERDZ—BOBFRFE. ZORTFRERIC2EHOBEKT
3 D (n) ¢ Ol BRENBEOBTEANEHESNES. BOBZEREE D SE, NewtonETH
Fos e - KRIKRHENDZENTMSNTWS,
ERINEE, COPREICE—EOHBEREOEFIA>TWEWI L TH 2. Fo restart:
NewtonE TRTHICHA DR E SBRWES, BENICKODEVWSFENESND => f:=(x,y;_>4*x+2*y_6*x*y;
M, ZRIEHIDZEERBEIEIEDNICTERWN, ZoEZRE U IcEliRiA(secant g:=(x,y)->10*x-2%y+1;

SE=(ny)=4xr+2y—6ay



g=(ny)>10xr—2y+1 > func:=x->x"2-4*x+1:

L x1:=0:

> plot3d({f(x,y),9(x,y),0},x=-2..2,y=-2..2); x2:=2:

fl:=func(xl):

f2:=func(x2):

plot ({(z-x1)*(£f1-£2)/(x1-x2)+£f1l,func(z)},z=0..2);

7 ®opER

F(x)y=cos(x) — x2

DEHBEZE ZETKD K. EHRETHRS, WRMEZLENEK. (2009FEHFK
BR)

[> £solve({f(x,y)=0,g(x,y)=0},{x,v});
{y=10.1229854420, x= -0.07540291160 }

g% T

]

(1 Newtons i/ (), df (x) DEIR%E RS & E(H

(2w

S(x)y=exp(-x) —2exp(-2ux)

D%E 5% NewtonE TR &,

3 REARRICET ZROBEICEZ &, (2004FEHFRER)

i exp(-1)=x2Z_EBLVZ 12— M UIETEIT.

i n@ﬁ@ﬂﬁxﬂ&d\ﬁnﬁ“u'ﬁOifﬁi‘C“Sﬁébfdlﬁszo.7034674225t
DEAx, DN E(@bs)DlogZ DB E LAy b L, ZOUERE
EHBE L T, ZOEZOEVEMREDREEHSHBEY L.

4 xopER

f(x)y=r*t—xr—0.12

DEHRE —HETRO L. (2008FEIFKRER)

5 IRt S % HEELBVBIETE,

6 gk, WA SERESBVNLSBREACHEN L, —HEERBE UL

FETHB, —HETEI B RETO2EDHEICE - TW e, ZOAD0IET

RIcRT L, FrBRETO2EEERTHRELLAICINS. ZHE0I—R

2B UBAT, BREDI—RZzET. Ffe, DEROKRFZZNE NewtonEE
&,




