Asssume P < oo, If lim x(t) does not exist, then there exists a sequence t, — B~ such that

{—3ea™

{x(t,)} is not Cauchy: i.c., there exists an € > 0 such that for all integers N. there exist

integers n > m = N such that [x(t,) — x(t,)

> g. Thus, for N = [, there exists integers
n; > m; 2 1 such that ]x(tnl) —x(lml)l 2 ¢; for N = n|, there exist integers n, > m, 2 n,

such that |x(ln2) - x(tml)l >g: - forN= 0, there exist integers N, > my

1 2 1y such that

|X(lnj) —x(iij| > ¢. Hence. the arc length of T, > E Ix(t,,,) - x(t)| = ) lx(tnj) - x(tmj)l >
n=] j=1

‘i

g = oo, Hence if § < oo and the arc length of I, is finite. it follows that lirﬁw x(t) exists.
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Suppose lim x(t) = X; € E. Then since E is open, there is an ¢ > 0 such that N, (x,)cE
1= f~

—_—

and N¢(x,)C E. Assume that P <o Then therc is a § > 0 such that for [t—B| <8,
Jx(t) - X, <. Since X(t) is continuous and [0. B - §] is a compact set. K = {ye Rn |y =

X(1). te [0, B-8]} U {ye Rn [ly—x,|<e}isa compact subset of E: furthermore.

I, K. Thus, by Corollary 2, B is not finite: i.c.. B = oo, Next, we show that f(x,) = 0.
Suppose that f(x,) #0. say Jf(x])] =8>0. Then by the continuity of f. there exists an ¢ > 0
such that ]x— xj' < € implies that x € E and fl‘(x)] 2 0/2. Since x(1) — Xpand X(t) - v, =
f(x,) as t — o, it follows that for this € > 0. there exists a ty 2 O such that for all t > to,

[x(0) - x| <e and Ji() - vil<e ie. forall 1>y, %0 = [£(x(1)| = §/2 and [vi-X(t)] =
[vl] ].‘é(t)l- ]cos@l(t)l > ,vl, 6/4 where 0,(t) is the angle between x(t) and v, and lcos@i(l)l >
172 forall t > t,. Then by the mean value theorem. for allt> 1, thereisafle (tg, 1) such that
Vex(t) - vix(ty) = (- o)V, -x(D): thus, |v,| [x(1) - x(ty)| = [v,-[x(0) - x(p)]| =

It = t] [v,%(D)] 2 1 - tol |¥,] 8/4 and therefore [x() - x(tp)] = |t - to] 8/4 = 2¢ for 12 ¢, +

8e/d. Since lx(tn)] < &, this implies that for { > 1, + 8&/5. lx(t) = x][ > !x‘(l) - x([{))[ =

Xt ~x|>2—g=¢ 4 contradiction since [x(t) - x,| < & for all t > to- Thus, f(x,) = 0:
and x, is an equilibrium point of (I). i.e.. x(t) = X) is the solution of (1) satistying the initial

condition x(0) = X



5‘





plushnik
Rectangle





"

| | (*.(t»x) , CD

ot X1 7 2T AT =i ™
E r/C»t/Lf\’\/""‘ s l
— 7 Jyow
% = ( DEE) = e
) £@) = el i ﬁi&
, wn? b
A= | .










NS
=T
@O {i: ——XZ*YIZ
)‘3'*%?-
- o 9
6]
DE = | R T
. (
3 L ¥; &
“X:)(J
-~ -~ ) %l:o._ 2
_'[’—o

ce)

2.6,

= & » ed Ao
T
\,\,“\ KA/.A






- £, )(.z;:“o
4 ' e
:5% el ] ()\“H) 'M@ﬁ/l/w'u
i it
Aoz =t
)\l:’ﬁ‘ /\z:”( ‘gl:/
> 2 S i‘f_voc <!
= 7T povko el gyt W g
poreminermy
u \}/A»(
i + 0 g e %
X N =
P
PP ¥ E e
. /\1 =< At}z ““““J
<
T avE 5 Ryge 200G
> J
Dy R Aes = - <o 218D




2.6 3 e
M|
2
(> (R =" IR
X
}‘/((7): ’(Z”f’_(a?a
7‘3“‘(il
2
. .
BYPRINTS Tk SR H(¥)
=1 ‘gl“ ‘ s B R 4
" )(«%Z“ Xz”‘gf o Eate "
o = Kyth's 2 3
,{zﬁ v 't,?i AT j’}mm’;
L’)}f:- ){34““‘;“" 3 3 3
TS - T & .
=1 U ((9 7_\ [31*‘):2 _ Cor M/B{dk
2 “

ij.
g

a

Ya
K
™ < — {
‘C' (¥ )\ (*7(?*’(:?>
X, 4%, S

W v © '
@ ’ﬁ(’?}): ("Z;z(__( o o
\ (

0‘«0" Q)jﬂ(;) =(70









