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A Note on Broyden’sM ethod

Zhong Ping
(College of A pplied Engineering Sciences, CAU )

Abstract Broyden’smethods are one of themost mportant methods in numerical analysis
There is an essential nature that the algorithm s teminate in at most 2n steps on linear
problem sw ith n variables Theproperty of the algorithm son linear problen s is studied and
the Broyden’s methods have been proved that they are not descant M ore precisely, the
distances betw een the sequencesobtained by solving the linear problen s and the solutions of
the linear problen s do not decrease under any vector nom.
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F(x)=0,x R"( F R'-R" ) Broyden
X0 Ho Jacobian

Xk+ 1= Xkt S,
His 1= Hit (s Hkyk)VI-
D= - H«F (xi), y«= F (xwe 1) - F(Xk),Vka: 1
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g(x)=Ax- b, (1)
A R™" ,b R"  Broyden ,
1) Xo Ho;
2) gk= AXk- b, gx= 0, ;
3) &= - H«gk, Xk+ 1= Xk= H«gk, Yk= gk+ 1= gk,
4) yx= 0, H+ 1= Hy, Vk Vka: 1 V-li—gk# 0;
5) Hk Huir1= Hit (s Hkyk)VI;
6) k=k+1, 2
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g(x)=[O J[X(ZJ (3
1 0
xo= (1,1)7, Ho= [0 ]] , go= (3,3)7
1 X1= Xo- Hogo= (- 2, - Z)T,glz (- 6, - 6)T,SO: x1i- xo= (- 3, - 3)T,

yo= gi- go= (- 9,- 97, wvo= (- 1/18,- 1/18)7, Hi= Ho+ (s- Hoyo) vo=
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2 X2= X1- H1g1= (0, O)T
: 2 (3 x = (0,07 , Vo S
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xo= (LD, x:= (- 2,- 2 x=x"= (0,07 (4)
(4 xo,x1,x 3 , x1- X = - 2(xo- x ), :
s x " = 2fke- x|
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