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Lé Hai Trung

phwong trinh

Tém tat: Bai bao trinh bay vé viéc ap dung phan mém Mathematica dé tim nghiém gan dung cla
f)=0 béng phuong phap Newton (con cé tén goi khéc 1a phwong phap tiép tuyén) dbi

v&i céac bai toan cu théd ma khong thé giai dwoc bing cac phép bién ddi dai sb. Viéc thuc hién giai toan
tim nghiém gan ding cla phuong trinh trong phdn mém mathematica sé théng qua cac bwéc: nhap
phwong trinh can tim nghiém, sai s6; vé db thi dé xac dinh khoang phan li nghiém theo yéu cau cta bai
toan béng céac cau lénh chuyén dung (trong mét sé trwdng hop cu thé, ta ¢ thé chi tiét hon qua trinh
phan li nghiém); phan lap trinh trong Mathematica d& cho may tinh tinh toan nh&dm thu dwoc nghiém gan
ding clia phuong trinh véi sai sé cho trudc; cudi cung la kiém tra két qua thu dworc.

T khéa: phwong phap Newton; x4p xi; phan li nghiém; tim nghiém gan dang; phdn mém Mathematica.

1. D4t van dé

Mot diéu dé nhan thiy la s6 cac phuong trinh
f(x)=0" c6 cong thirc twong minh trong viéc biéu dién
nghiém chiém vi tri rat khiém tén trong toan hoc. Rét
nhiéu bai toan, khi chua c¢6 cong cu may tinh hd tro,
mai chi dirng & viéc ching minh s tdn tai va hoi tu cua
nghiém vé& mot gié tri bang su lap luan Iy thuyét thuan
tdy (mét day don diéu tang hoac giam). Khi st dung
méy tinh va cac phan mém hd tro tinh toan, viéc tim
nghiém gan dung cta phuong trinh dwoc thyc hién d&
dang va tién loi hon. Noi dung cua bai bao khong di sau
vao viéc khao ciru c4c véan dé ly thuyét, ma chi tap trung
ng dung phan mém Mathematica d& tim nghiém gan
dlng cua phuong trinh.

Xét phuong trinh:

f(x)=0. @

Ta can di tim nghiém ciia phuong trinh (1) véi mot
sai 56 O cho trudc nao ddy trén khoang phan li nghiém
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(a, b).
Nghiém gan ding X = X, + & cia (1), trong d6 gia
tri X, duogc xac dinh béi cong thirc Newton sau:
) @
)
Trong qua trinh tinh todn, may tinh sé& thuc hién

vong lip cho dén khi nhan dwoc gia tri
f(x.).f (X +5.A)<0 thi ding lai va tra vé nghiém

X

X=X t0. Trong do, S =1 khi X, = a (ung vei day
{X .} don diéu tang) va s=-1 khi x, =b (tng véi
day {Xk} don diéu giam).

! Bvariste Galois da Chl’l’ngymiﬂh ré‘mg voéi C'fic phuong trinh ¢6
bac 16n hon 4 thi khong thé giai tong quat bang can thirc.
2. Ap dung
Vidu 1. Tim nghiém duong cia phwong trinh:
e” —7cos(1-x)-2=0, (3)
V6i sai s6 khong vuot qua 0,000005.
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Loi giai. D& dang ta nhan thay phuong trinh (3)
khong thé giai duoc bang phuong phép bién doi dai sd
thong thuong. Trong Mathematica, ta lan lugt thuc hién
cac budc sau day:

- Buoéc 1: Nhgp ham f(x):
f[x_]:=e*-7cos[1-x]-2;
Print["f[x]=",f[x]];
f[x]=-2+e*-7cos[1-X]
- Bugc 2: Vé do thi ham sé di cho nhiam xdc dinh
khodng phan li nghiém
Plot[f[x],{x,-1,2}, PlotRange — {{-1,3},{-10,10}},
Ticks —{Range[-1,3,0.5"],Range[-10,10,1.5°T},
PlotStyle —{RGBColor[1,0,1], Thickness[0.01]}]

N

[JGraphicsl(l]

Véi yéu cau xac dinh nghiém duong cua bai toan, ta c6
duoc khoang phéan li nghiém la (1,2).

- Buéc 3: Tinh toan trong Mathematica
f[x_]:=e*-7cos[1-x]-2;a=1.;b=2.;
delta=0.0000005;
{X,S}:If[f"[a]*f[a]<0,{a,1},{b,-1}];X
For[k=0,f[x]* f[x+s*delta]>0,k=k+1,

x=x-f[X]/f[X];Print[X]]
1.
1.10901
1.09696
1.09679

1.09679
1.09679

- Bwéc 4: Kiém tra két qud

f[1.09679]
0.0000219789

Vi du 2. Tim nghiém cua phuong trinh:
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5L—e‘zxz’” +sinﬁ—x—x—0,7 =0. 4
X"+ x-1 2

V6i sai s6 khong vugt qué 0,000001.

Loi giai. Ta thiy phuong trinh (4) c¢6 d6 khé hon
nhiéu 1an so véi phuong trinh (3). Trong Mathematica,
ta lan luot thuc hién cac budc sau déy:

- Bugc 1: Nhgp ham f (x):

3X o . TX
f(x )= @Y +sin -x-0.7;
& X"5+x-1 [ 2 ]

Print["f[x]=",f[x]];

= 0.7 4= —tsin[ 7]

X +x-1
- Buéc 2: Vé do thi ham sé di cho nhiam xdc dinh
khodng phéan li nghi¢m

Plot[f[x],{x,-2,3}, PlotRange — {{-2, 3} ,{-6,6}},
Ticks —{Range[-1,3,0.5°],Range[-10,10,1.5°T},
PlotStyle —{RGBColor[1,0,1], Thickness[0.01]}]
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[Graphics(]
Ta c6 thé 1am rd hon nita khoang phan li nghiém:
Plot[f[x],{x,0.6,1.5}, PlotRange — {{0.6,1.5},{-2,2}},
Ticks —{Range[0.6,5,0.1"],Range[-2,2,0.5°},
PlotStyle - {RGBColor[1,0,1], Thickness[0.01]}]
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V6i yéu ciu xac dinh nghiém cua bai toén ta lua
chon khoang phan li nghiém la (0.8, 2).
- Buwoc 3: Tinh toan trong Mathematica
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3x
fx )=————
(S X"5+x-1

delta=0.00000";
{x,s}=If[f"[a]*f[a]<0,{a,1}{b,-1}];x
For[k=0,f[x]* f[x+s*delta]>0,k=k+1, x=x-f[x]/f'[x];Print[X]]
2.

1.87475

1.74085

1.59607

1.43751

1.26321

1.08607

0.985799

0.984747

0.984747

0.984747

RS +sin[£2x]-x-o.7;a:0.8;b=2:

- Bwéc 4: Kidm tra
0.984749]
-0.0000101992

3. Két luan

Bang cach sir dung phian mém Mathematica cung
v6i cac vi du dugc minh hoa c6 thé dinh hudng giai
quyét hang loat c4c bai toan giai phwong trinh tuéng
chimg nhu khéng thé thuc hién bing phuong phéap cb
dién. Piéu d6 da thé hién duoc vai trd cua ung dung
cdng nghé trong giai quyét cac van dé trong Toén hoc.
Théng qua cac cau lénh va lap trinh trong phan mém

Mathematica, cac bai toan rat phuc tap ta c6 thé dugc
giai quyét mot cach kha dé dang va thuan loi.
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APPLYING THE SOFTWARE MATHEMATICA IN NEWTON’S METHOD TO FIND
APPROXIMATE SOLUTIONS OF EQUATIONS

Abstract: This paper presents the application of the software Mathematica to find approximate solutions of the equation

f(x)=0 by means of the Newton’s method (also known as the tangent’s method) with regard to specific examples that cannot be
dealt with through algebraic transformations. The operation in the software is conducted through the following steps: entering the
equation whose root is to be looked for together with errors, drawing charts to determine dissociation distances at the request of the
problem viadedicated commands (in some concrete cases, the dissociation process can be further specified), running the
programming in Mathematica for the computer to calculate and obtain the approximate solutions of the equation with the given errors,

checking the results obtained.

Key words: Newton’s method; approximately; dissociation experiments; error; software Mathematica
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