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Cx(t)

us' consider, equation

-f(x(t-1))
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O 1n the Banach space C

$'The result on index was first proven by R.D. Nussbaum who

) ;used it to estgbllsh global blfurcatlon of perlodlc solutlons P
.~[3]

A.refinement of our argument given below will be employed in

a forthcoming paper. on- secondary bifurcation and loss of
-symmetry [y where we compute the 1ndex of a nonzero flxed p01ut.
Lbf ‘the oper;tor S:p- ~ xw(z +e) wlth respect to certain subsets,

iaf K.-If £, 1s odd then nonzero flxed points of S deflne perlodlc
»olutlons with period 22 and the symmetry property
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,‘1fferent1able at g ,‘O w1th f'(0)> w/2, and that f(g)> B for

all g pnd some constant B> O'lFor a solutlon X [O m)-»m Of, .
equatlon (f) and: for t>r0,,x denotes the element s—»x(tis)

:iPor'wE G, x denotes
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(3) and. ¢ # 0,,O<VxO

or all u>0, coni;.‘rada.,ct_ljor,}‘._
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with somé constant ¢,>0, see e.g. Lemmd 1:(1) -I51]. We, have ‘Z_Ss.l,lfv;].l.uff:‘@rzal%zavv.?ﬁd%?uorwﬂ;‘S G .S lx I for all; v

F .. . . ; : ' i e . re i {u
-.We proved the a priori estimate / fProof: Let v>u be given.with Hkvll<_,6 Tb? s wel ,v?"s%;:l

ithat lx, Il 7.6 and Axpli< 8 for - w<t v, since t'~ X, is ¢ontinuous.

DRIy
pllx I < Vx

5.) and -(ll). imply?,th increasing.on (w v), Hence
I

le

<V, < Vx <l 17, Set A:= min {B/2, 5,p/““}. o

'(11) Chqose d'>O so small ‘that §'<Ags. Let p 6'25V<o_ and:
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see Thedrém 1° [57 -and the ‘rirst ‘part of the ,t> 0. 6's llx/ll implies p<e’ ll_xt <Vxg. If Ik ll<s' and

. wlth . A'solflr:le_ “p> 0,
: ilxgllg 8} for all s€[0,t), then (3) and (4) yield Vx 0 Vg,

_i_"éS’<6 Hence p26' Ve = VxysVx . If let||<6' and §' < [x i’
some s € [O,,t) then there eXlsts ue (s t) with i =,6’,anc§"
: IIx ll< §', for,, all VE (p,t] (3), ,(4);and__ 87< s give

: : ' : 5_ fo Z.Vx >p llx 2 = p25'2, Set a p26'2'

;(111) Vnp<a = p25'2 yields llpil <~5'2,<71A2, by (3).
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t>0, ||x ||<<s and RE llx I < Vx, imply

o 1 Fr'om Corollary 1. ang from, f> =B we mlght conclude that i1 by

3V$€ (derlvatlve of‘ s-Vx at's =

C . JSet. D:i= {pe€ K: ax Ve and ¢,< B} -which is.bounded, away fromw
‘;I‘lVlal fixed p01nt @ =0 - is 1rwar1_ant with respect to T,

_}every‘ n?nzero (pE K all hlgher 1terates T @, =

v and that for

I () IS >‘i: Eh ,.‘ ';lj’.';v . : - . IR
<_'“(i),-=,.y' thé't'e "exists‘ %% O'- With' A?”IIX(SD'II_TOI{ 211 Yy §Of .the solutlon x form B 8 seqqence (z )nE N w_n;th.znfl <'"Z,~n'1 ‘

(ii) a<Ve implies a<Vx{ for all t30, uch ghat, i (2,01, 5,040, %> 0 for n odd and Q7% for. 1
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f by (11i), Ve < ai< v for<some'n EN,

Corollary 3. ind(0,TiK) = . :
#'Brof: > -B jields Ty<B for all g K.

vlcontlnuous and conpact- frémiK 1nto’ﬁh
[51.
1nd(KB,T K ) = 1 and By Corollary 2

of K see e.g.

‘2dditivity. of ‘the index;” providéd e cafr Show .

:TmEK' a< Vil TK)

ihomoﬁoples H:

(w,t)-»(1«t)(B/uTmn)Tm+tw, with”p€ L and Iy =

flxed both defined on {q;EK a'< Vil ‘x [O 1]

B
a < VXp 1mp11es a s Vx

contlnuous and compact
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Corollary 1,(ii),: hence Tm "y O

H and .G map into K

G(m t)(O) = B

we have HG(m,t)H of‘G(m,t)E‘K

LE [0, 1]

eorollary‘i)%and from 1IG(p;€) ) = B

'"f(i), Ag HXZ2 Il for all but a' finite number” 6f indices’

(956) & (1L )T+ 6B/ {ITell) T and Lo

lm(o,t)n< (1-£)B+tB and from H(m,t) N with”
(1«t)+(tB/HTwU)> 4 whidH* glves iik’O'T*W‘JVQE"”
a-&VT¢<:A3VTm T(amg) = V(H(w,t)) vslnce n&tﬂ

“For @ thls,lsfobvgous<from:”wﬂ‘n%<¢B 1f a'

'Assume H(mbt)

24 points o 1 iH Ehe

and'cohsequently © *

MoreoVér T is'.;
g e’%%’ét‘: £ K'}g';:""z’v“"" {o€'K:
Sb-it is’ enough‘to Shgﬁ$fhd(QfT;%B¥':
“this %ill £6110W From"
S e

Fq Tofsééﬁfhié;fwefﬁayfemploﬁ the
="y(0) = B

H“ahd'G arev

= vingihy -

FXFOI, H thls fOllOWS fl"om" flf’;,v"i--:,',.

m(O) for 9

Thet

w and'

. thié implies t =

Vlcontradlctlon to Corollary 2.
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. But tHén‘a = Vw and 0 =

H(w,O) = Tw{

“Now H( 0) -‘T HC“l’

G C” o) aﬁd G( J1). =

1nd({w€K _3.<le} 'I‘ K )
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Of course,

the last proof shows existence of nonzero flju

p01nts once more.
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