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A Modified Broyden Algorithm

LI Fuxiang  HUANG Jia-yue
( School of Sciences Harbin University of Science and Technology Harbin 150080 China)

Abstract: A Modified Broyden algorithm is presented to solve nonlinear equations in this paper. The
convergence of the new algorithml is proved. The convergent order and effectiveness of improved Broyden method
can be verified by numerical experiments. Through comparing with Newton’s method and quasi-newton method the
advantages of the improvement Broyden method are showed.

Keywords: nonlinear equations; quasi Newton iteration method; improved quasi newton iteration method

(1)
0 JG) +/ (a") (2 =a") =0
x'=x" _7f(x0)
[ (")
-7 xk+1:xk_f(xk)
[ (&)
%) =0 1 " ,
K (1) x{( )x* f(.(x)) A =at [ F ()] (") (2)
0 (2)
x , g .
S(2) =f(2") +f («") (v =)
12017 -09 -02
: (11521045) ; ( A200811) .
(1972—) E-mail: 1ifx2013@ 163. com;

(1996—)



128

22

F(x")
A, F(x")
A, A
:Ak+15k=yk A=A,

+AAk sk :xk+l _xl-r yk =F(xk+1) _F(xk)

T =a —ATF(Y) k=01 L
A (2 =a") = PG - F(h) (3)
A, =A, +AA, rank(AA,) =m=1

AA, o
A,., A, ceR
ct A, z=Az Yzect
AA =A,,, -A, =uc'
(A, _Ak)sk =3’k _AA:Sk =
F (xk+l) _ F (xk) _
[ -F(«")] =
F(xk+1)
F xk+l
u= (CTSk )o 1 6
F k+1 CT
A=A+ (xT ;,-) (4)
cSs
2
1965
A, ( (4) c=s"):
xk+1 :Xk _Ak—]F(xl-r)
F_A gt ENT (5)
A=A+ (y :sT)k(s )
(s7)'s
(5) 2
1 o
A/c+l F_
A, 5 A,
F(xo) o
1

3
A,
Ak+1(xk+1 k) =F( kH) F( xk)
F_ A ") (s5)!
AL Ak"‘(y lfT)/r( )
(s")'s
A_1 _A_1 (sk_Akilyk)(yk)T
k+1 — 4%k + kENT K
)y
xk+| :xk _Ak—lF(xk)
A A 4 (s"-A7YH "' (6)
k+1 — 4%k ENT K
)y
0
1 2
x x
Ak+1 °
4
1 ° ( Sherman-Morrison) AeL(R")
uveR'  9=1+v'A'ur0 A+
uv'
(A+w") " =47 (A" wAT) (7)
2° x eD, F(x)=0 . F:DC
R"—>R" D,CD F(x)
IF(x)=F(x )| SL[a-x" | (8)
U(x A) D,xD, F A
eU(x A)o a, >0 a, >0
|A-F(x") |

<[l+a0(x )] |A-F(x") | +ao(x x) (9)
9_c=x—A_1F(x) o(x 9_c)=max{ |x=2" |,

-2 ||} A A

ye (0 1) Fe(y) >0 6(y) >0 eD, A,

eD,
I2° -x" || <e(y) 1A -F (x ) || <8(y)



6 129
(4) {x'} X =[6 -40]",
% 2
| —a <y 2t =T |, k=01 - ¥y 42 1420
{140y {14 "3 o xyz =6 =0
1 F:DCR'—>R" «x D,CD x+y-z =0
F(x')=0 F(x") (8) X =[312]"
(6) {«"} 3
< . Dx3+y2—3 Xz +4t-18 =0
(6) ("} By -yt +2xt +2=0
X (9) 1 xyz — 3zt —6 =0
: Dczy+z—l=0
A, -F(x) = X =[1325]"
F AT (/) ! Mathematica
A[l +(5 Ak 9’] )k(Y) SR ) =
(¥) 'y .
o 1, G =4%)0"" X
4 -] = A - o
k ky AyT (e=X -X) °
. As - A,
4, =P G] = [B R)
v )y 2.3.4.
kT k 1
= - M ~
)y =a 5
. 1 1;
A —F(x )|, ’
A )* | # 2 3 .
A, =F(x )|+
[Ma™' || (A5 =¥ (514, > < .
[A=F ("), +  [Ma™2] A" -y" ], 2 ’ 4
” A/r ” 2$ -26 =51 -103
” Ak _F,(x* ) ” L+ ‘Mafl/z‘ ” A/; ” , -58 -175 -523
|| Aksk _ylr +F,(x* )Slc _F,(x* )Sk || 2$ -59 -176 -528
[A, =F(x" )l p+B | (A, =F(x ))s" ||, +
2 2
B k_F, * k <
|y (jc )s . N ; .
A, —F (<) | FflTJrkBal)/;BLa - o "
(9):a, =B o, =BL 2 25 78 -2
. (6) {x'} x o
33
5 2 3 4
-6 -11 -22
-12 -35 -104
, -12 -35 ~104
1 1. 2. 3
x' =3x" +8x +3y -36 =0 2 :
x4y -4=0 3 o



130 22
2% 2 KOU J LI'Y. Modified Chebyshev’s Method Free from Second
: . Derivative for Nonlinear Equations J . J. Appl. Math. Com-
3 33 put. 2007 187(2): 1027 - 1032.
3 GUTIERREZ ] M HERNANDEZ M A. An Acceleration of New—
ton’s Method: Super Halley Method J . J. Appl. Math. Com-
put. 2001 117(2): 223 -239.
° 4 KING R F. A Family of Fourth Order Methods for Nonlinear Equa—
tions J . SI AMJ. Numer. Anal. 1973(10): 876 —879.
° 5 LIUZ ZHENG Q ZHAO P. A Variant of Ste Ensens Method of
Fourth-order Convergence and Its Applications ] Applied
6 Mathematics and Computation 2010 216(7) : 1978 - 1983.
6  OSTROWSKI A M. Solutions of Equations and Systems of Equa—
tions M . New York: Academic Press 1966.
7 KUNGHT TRAUB J F. Optimal Order of One-point and Multi—
point Iteration J . J. Assoc. Comput. Mach. 1974(21): 643
3 -651.
R 8
M . : 2004.
9 M .

1 HALLEY E. A New. Exact and Easy Method for Finding the
Roots of Equations Generally and without Any Previous Reduction

J . Philos. Trans. R. Soc. Lond. 1694(18): 136 — 148.

1999.

( 126 )

10 KIRK W A SIMS B. Handbook of Metric Fixed Point Theory
M . Dordrecht: Kluwer Acacdmic Publishers 2001.

11 . J .
2009 26(2): 206 -210.
12 J
2006 23(3):298 -301.

13 CUI' Y A HUDZIK H. WISLA M. M-Constant Dominguez—
Benavides Coficiet and Weak Fixed Point Property in Orlicz Se—
quence Spaces Equipped with Thep-Amemiya Norm ] . Fixed
Point Theory and Applications 2016 89: 1 —14.

14 . Banach

I ( ) 2016 59 (2): 145 -150.

—_

5 GOEBEL K KIRK W A. Topics in Metric Fixed Point Theory
in: Cambridge Studies in Advanced Mathematics 28 M . New

9

York: Cambrdge University Press 1990.

SIMS B. A Class of Spaces with Weak Normal Structure J .
Bull. Austral. Ma th. Soc. 1994(50): 523 -528.

CHEN S T. Geometry of Orlicz Spaces M .
taions Math. 1996.

RAO MM REN Z D. Theory of Orlicz Spaces M
Marcel Dekker 1991.

KRASNOSELSKII M A RUTICKII Y B. Convex Function and
Orlicz Spaces M . Groningen: P. Noordhoff 1961.
MALLGRANDA L. Orlicz Spaces and Interpolation in: Seminars

Warszawa: Disser—

. New York:

in Mathematics 5 M . Sao Paulo: Campinas Univ. 1989.

( )



