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F(x)= 0, x=(u, M) €ER xR,

. F: le - R"
xo € R™,
F(xo) = 0, Rank DuF(x0) = n, (1)
: J x(¥Y) ER* L, YE ] :
F(x(Y))= 0, Rank DuF(x0) = n, x (¥) Z0, (2)
x(0) = xo,
X (¥)= dx(v)/dve
xo= (uo M), Newton s :
u = ut - DU, N)TF(d, N, (k=012 -.), (3)
M= M+ 5,6 .
x1= (u, N)° , x(Y)e
1 1z

*

x, x DJF(x")

s Y, x(S),
N(u, \s)= 0, N:R™?>7 R,
: |
|
_ F(X) _ i
P(x,S)—{N(x’ S)}_ O (4) Q AI. T
x* s Jacobi
. 1
N= x(si) (x(s)= x(si)) = (s~ si)° (5)
2 Poincaré
s Poincaré
{u=f(u,t,g(v)), »
r(v, M) = u(0,v,N- u(T,v, =0,
v Poincaré , T , A .g(v)
v
' . Low(T, v, N)/0v"]
Poincaré
( Poin caré )e _ ( 1 )
5 N _
(6) ; N L Dw(v, N)
1 [A]an [J]

[P]"'[A][P] = []].
[J] [A] : [J]
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[A]

Dr( v, No) = [1] - [a”(Ta’—vv’}“’)]

(6), N - )
(4] B[ 2T ]

B,i= 1 ..nB €C [A]
N _ , [A] + 1(
Bi=+ 1 1, [ P],
1
J2

nXxn

[P]"'[A][P] = []]. [J] =

(7):
Dr(v, No) = [P][[T] - [J]][P] ",
[[1-[J . D[ v, N]

N(v.\As)= 0, N:R*> 7 R

r(v, N
P(v, N\ s) = N(v)\,s):O

Newton :
D Dv}{Av?_ {r’}
Ly Al ax) (v
Do = [au(O, v. M] ~ [au( T, v. M] T, a(v)) %_{.
ey (et} (g
D = [1] - [au( g,vvz M] .
[814( T, v, )\}]

12 - (3[4 [ AlkAE

], ,- [

N s N
) ou(0.v. N ou(T,v. N\ Qu(T,v. N
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{au( T, v. )\]}

oA
3
EpY a AT
ou {a 0. x} (o)
3 o\

{Dvi'}»(sl')+ D'y (si) = 0,

DWA(si)+ DNV(s:) = - D,N*

2

(8)
R , ,
, A’ , ,
At
(vi, N)(viey, N-1) > 0*
. (8)
DA si)+ Dur'v(si) = 0,
1N sy 124+ v(s) 122 10 (%)
(v, M :
(1) Dy
Dv's N =— D' ev,,
[ S 7 (10)
Dw'sb=- Dy ¢ ),
vi= ob, A= q, a €R,
“+ allpll*= 1,
g +—1
1+ b7
, a :
(b, a)(vii, 1) = a(b v+ A1) > O
(1) Dwr . “("T)I
A= 0, v D , B
:vi= ab, a € R( b , 1
e
D 2L
, Dy n— 1,
), b= 1- " ’
S aANE ==
o )
a :
(ab", 0)(vii, Aoi) = ab'*viii> 0
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A Method of Following the Unstable Path Between
Two Saddle Node Bifurcation Points in Nonlinear
Dynamic System

Zhang Jiazhong, Hua Jun, Xu Qingyu
(School of Architecture Engineering and Mechanics,
Xi’ an Jiaotong University, Xi’ an 710049, PR China)

Abstract: A computation algorithm based on the Poincart Mapping in combination with Pseudo Arc
Length Continuation Method is presented for calculating the unstable response with saddle node bifur-
cation and the singularity, which occurs using the general continuation method combined with
Poincart Mapping to follow the path, is also proved.

A normalization equation can be introduced to avoid the singularity in the process of iteration,
and a new iteration algorithm will be presented too. There will be two directions in which the pah
can be continued & each point, but only one can be used, the method of determining the direction
will be presented in the paper. It can be concluded that this method is effective in analysis of non-

linear dynamic system with saddle node bifurcations.
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