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R AR — APl < 1% 107°, Jacobi EAREEH MATLAB U R348 5 43 51 0 Mk 2,
F 1 Jacobi IR EM MATLAB R
cles clear all; close all;
x0=[0.1;0.1; - 0. 1]:k=1:x(:, k) = x0;
while true
x(1,k+1)=cos(x(2,k) * x(3,k))/3+1/6;
®(2,k+1)= sqre(x(1,k) 2+ sin(x(3,k) +1.06))/9-0.1;
®*(3,k+1)= —exp( —x(1,k) * x(2,k)) /20 — (10 * pi—3)/60;
fanshu(:;, k+1)=norm{x(:, k+1) - x(:,k),inf);
i norm(x(:,k+1)-x(:,k))<0.0001
hreaki
end
k=k+1;
end
figure(1), plot(x(1, : ), 0 =), figure(2), plot{x(2, :),0—"), figure(3), plot(x(3,:),0-")
TABLE 1=[x, fanshu]
F2 Jacohi ERITESER
k =44 2 e I R .
1 0. 10000000 0. 10000000 — 0. 10000000
2 0. 49998333 0.00117773 —0.52310127 4.23E-01
3 0. 49999994 0. 00304278 0. 52356934 4.22E-03
4 0. 49999958 0. 00306734 0. 52367490 1.06E - 04
5 0. 49999957 —0.00307314 —0. 52367552 5.80E-06
. ) . A, 4= ‘zi* 1&”,1&” TR RUEUS, k=
2 Gauss-Seidel X 12 TR 2 0.1.0.1, — 0.1)7. &1k
Gauss-Seidel 1% U192 U S h | LB - A | w < 121077,
A = Loy, L Gauss-Seidel 5 U5 19 MATLAB U5 F 3t
3 WARS A WA 3 MK 4, 1T Gauss-Seidel %
" = % J857)2 + sin 4P +1.06 — 0.1, HEFBA A0, 450 B 47 M 249 JHig
. L v 1073 —f‘t*ﬁﬂﬂ’]%‘f—t- I, Gauss-Seidel £ X L Jacobi
AV = e ATTAT RS 3 14 07 v M B
# 3 Gauss-Seidel IR ERM MATLAB RT3
cles clear all; close all;

x0=1[0.1;0.1;

while true

0.11;k

=1;x(:,k)=x0;

x(1,k+1)=cos(x(2,k) * x(3,k))/3+1/6;
®(2,k+1)=sqri{x(1,k+1)2+sin(x(3,k)) +1.06)/9-0.1;
x(3,k+1)= —exp( —x(1,k+1) *x(2,k+1))/20 - (10 = pi— 3)/60;
fanshu(:;, k+1)=norm{x(:, k+1) - x(:,k),inf);

i norm(x(:,k+1)-x(:,k))<0.00001

break;

end

k=k+1;
end

figure(1), plot(x(1, :),

‘o —Migure(2), plot(x(2, :),0 — Migure(3), plot{x(3, :),0—")

TABLE 2 =[x, fanshu]
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R4 Gauss-Seidel ERITHER

k 49 2" 249 | 20— 0,
1 0. 10000000 0. 10000000 = 0. 10000000

2 0. 49998333 0.02222979 —0.52304613 4.23E-01

3 0. 49997747 0. 00002815 0. 52359807 2.22E-02

4 0. 50000000 0. 00000004 0. 52359877 2.81E-05

5 0. 50000000 0. 00000000 0. 52359878 3. 76E - 08
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WA BE AR 4 b 4 B A K

Newton £ U B R F'(2) w7, #
F'( z) #F 5% 8HE 0T 27 5, 7T DUR B JE Newton %
R T 3

# 5 Newton EREM MATLAB R

(.‘I(.‘ H n:|ear all

H (.‘IIJSE ?ill H

x0=[0.1;0.1; -0. 11:k=1;x(:, k) = x0;

while true

T7=13, x(3,k) *sin(x(2,k) * x(3,k)) ,x(2, k) * sin(x(2, k) * x(3,k)):

2#x(1,k), —162* (x(2,k) +0.1), cos(x(3,k));

—x(2,k) * exp( —x(1,k) * x(2,k)) , —x(1,k) * exp( —x(1,k) * x(2,k)) , 20];

f=13=»x(

1,k) = cos(x(2, k) » x(3,k))

1/2;

x(1,k)2-81 = (x(2,k) +0.1)2+sin(x(3,k)) + 1. 06;

exp( = x(1,k) *» x(2,k)) +20 = x(3, k) + (10 * pi—3)/3];

X(:,k"“].)

fanshu(:, k+1)

if norm(x(:,k+1)

k=k+1;

end

x(:, k) —inv(]) * f;

norm(x(:,k+1)—x(:,k),inf);
x(:, k), inf)<0.00001  break; end

figure(1), plot(x(1, :),0 — ) figure(2), plot(x(2, :),’0 = )Migure(3), plot(x(3, ;),0—")

TABLE 3= [x, fanshu’]
£6 NewtonEBRITESHR

A _ﬁ;,] _13[,_"’ _r(,""‘ | e e | "
1 0. 10000000 0. 10000000 —0. 10000000

2 0. 49986967 0. 01946685 —0.52152047 4.22E-01

3 0. 50001424 0. 00158859 0. 52355696 1. 79E - 02

4 0. 50000011 0. 00001244 0. 52359845 1.58E-03

5 0. 50000000 0. 00000000 0. 52359878 1.24E - 05

6 0. 50000000 0. 00000000 —0. 52359878 7.76E - 10
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cle; clear all;close all
x0=[0.1;0.1;-0.1]; k
fun= @funl; dfun= @dfunl;

while true

1ix=x0;

vhk=x(:,k) = 0.5« inv(dfun(x(:,k))) * fun{x(:,k));
zk=x(:, k) —inv(dfun{vk)) * fun(x(:,k));
x(:,k+1)

fanshu(:, k+1)
if norm(x(:,k+1)
k=k+1;

end

wl:,k)) < le—5

zk — (2 * inv(dfun(yk)) — inv(dfun(x(:, k)))) * fun(zk);
norm(x(:,k+1)—x(:,k),inf);

break; end

figure(1), plot{x(1, : ),'0 — Migure(2), plot(x(2, : ), 0 —igure(3), plot{x(3, : ), 0 ")

TABLE 4

[x, fanshu’]

£8 AMFWMEERTHESER

k ai” at” e [ I
1 0. 10000000 0. 10000000 0. 10000000

2 0. 50001207 0. 00135046 0. 52354774 4.24E-01

3 0. 50000000 0. 00000000 ~0. 52359878 1.35E-03

- 0. 50000000 0. 00000000 —0. 52359878 1.08E - 11

ME diunl BYFCHS 0L 22 9 FI1FE 10,
#9 FHEMFEAEfunl HRE
function [{] = funl(x)
f(1,1) =3 * x(1) — cos(x(2) * x(3)) — 1/2;
£(2,1) =x(1)2—-81 # (x(2) + 0. 1)2 + sin(x(3)) + 1. 06;
£(3,1) =expl —x(1) * x(2)) + 20 * x(3) + (10 * pi —3)/3;

end

£ 10 BSEEE dunl HRE
function [df] = dfunl(x)
di=[3,x(3) * sin(x(2) * x(3)), x(2) * sin(x(2) * x(3));
2+ x(1), 162 % (x(2)+0.1),cos(x(3));

x(2) # exp( — x(1) * x(2)),
x(1) = x(2)) ,20];

x(1) * exp(

end
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Several Methods and Program Implementation for Solving Nonlinear Equations

Yong Longquan

( School of Mathematics and Computer Science, Shaanxi University of Technology, Hanzhong, Shaanxzi 723001, China)

Abstract; Taking a nonlinear equations as an example, the Jacobi iteration, Gauss-Seidel iteration,

Newton iteration and fifth-order Newton iteration are given respectively. After the iteration formulas

and initial point are given, the MATLADB code corresponding to each iteration method and computa-

tional results are given respectively, which can improve students’ interest in programming.

Key Words: nonlinear equations; Jacobi iteration; Gauss-Seidel iteration; Newton iteration; fifth-order

Newton iteration
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