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['Nﬂ Theorem 4.36 (Hartman-Grobman). Let x* be a hyperbolic equilibrium point of a
C! vector field f(x) with flow ¢, (x). Then there is a neighborhood N of x* such that ¢ is

topologically conjugate to its linearization on N.

Theorem 5.9 (Local Stable Manifold). Let A be hyperbolic, g € C*(U), k > 1, for
some neighborhood U of 0, and g(x) = o(x) as x — 0. Denote the linear stable and
unstable subspaces of A by E* and E*. Then there is a U C U such that local stable
manifold of (5.10),

WS

loc

(0={xeW*(0): ¢,(x)€ U, £ >0},
s a Lipschitz graph over E* that is tangent to E* at 0. Moreover, W (0)isa C * manifold.

Theorem 5.21 (Center Manifold). Suppose that f is a C* vector field, k > 1, with an
equilibrium at the origin. Let the eigenspaces of D f (0) = A be written E* @ E ®E*. Then
there is a neighborhood of the origin in which there exist C* locally invariant manifolds:
the local stable manifold, W} , tangent to E*, on which |x(t)| — 0 as t — oo, the local
unstable manifold W , tangent to E*, on which |x(t)| — 0 as t — —oo, and a local
center manifold W ¢, tangent to E°.

x=Cx+F(x,y,2),
y =58y +G(x,y,2), (5.34)
z=Uz+H(x,y,z).

Theorem 5.23 (Nonhyperbolic Hartman-Grobman). Suppose (5.34) is a C! vector
freld with equilibrium at the origin, that all the eigenvalues of C have zero real part, that S
is a contracting and U is an expanding hyperbolic matrix, and that F,G,H = o(x,y, z).
Then there is a neighborhood N of the origin such that W = {(x,g(x),h(x)):x € E°}N
N and the dynamics in N is topologically conjugate to tée system

x=Cx+F(x,g(x),h(x)),
=Sy, (5.37)
z=Uz.

o Fo Tl g6 ¥ A 7



C
X & £ X= X&)

g9 Es g g

2= e £ z=Alr)
y‘=@g)f7«>sé

= (LD(;D#) [ Cxf +x, ﬁ&)r% &Dj
= Syjm G (x, %«M’k))

|

2 - (K X " @30)

- @%Dﬁc} [fo Fx, 25) ,%&))\7
= Yhk)+ ﬁ/x;vﬁ/&),%/x))

(Then vie, Toglan Sxpantion )



(M, gl 58]
X= x=2” é/(ﬂgf”"’“"”gﬁéx ’)

2= A2EXT
4 J-F5
o )2 Vo

A2 (E" 1A>0), £500))

(XA

F = 4K), 2= FE)x
15 [EA&P [ = o)+ &
46)= xx= (%><3-f arxi .
@o(xqcﬁﬁxl«f-szfxg—p-.) /x>~ @X%F[ng—e/x"ﬁ..)l)

= Ny ﬁgx%w\/x# S v




O) = 0= Xt | = = —,RL
A T b
0/XF) = 8(6=%?r = ?fségz—}g










?(Xu&)-‘— ) B s+
g: gé(r,)é/) =) 9251 )é,“ﬁg)())}l

/xm%ﬁ) Fs /wﬂgj)
=4~ X7 ><2+§
Bk 1 R +) [Frr xr;f) + (B2 ) (X'%g)
= ~ ocx, (@x,)a O’y-, —x) ..;@ g
Ob?) = B =~ f B=o
=

O/)@(z)% —lo(—f-la/a —~@ of = =)
O/)@) = —-é = ...b/_) &" /

2
g[Xr, )(;,‘) = - )(;l_ XL “;, -

P Jﬂﬂam‘/g:?

Xj = =¥ + X, [-xf, X§> P
X = X+ X (- ae) £

L) [ )+ ()

'&\M-QDVI/ Qkﬁrez, 3 fg/ﬁn m’a/i




v 0 —5(1)/
0| O ~ >—YI
0 / 5(I+XL

£~ you- pimg. #—#’Q/Xg
gzglxuxz\—obqﬁaﬁy,)@ a/)(;,-P—--
ﬁ%v?f*ﬁx) % = ~(7 £+

(2o(X,+ﬂ>(,+ /X - x%2) i P
+[/6>(,+2p1 )[Ag Xm:} é?+ 3

L
C)/)(‘ X;)g O/Xt)/?,)

7

v

Towe.

2

PN
)((“F'X),

0y




pa 2
X = X /’(1+)(3?+"‘)" Xi Xy = Xr3+-'
/ 2
= (XX Y =X = G o

[0, D) S omdlabds




