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SUNTO. — L'A. studia Jo equalont difierensiali cha ol sletiscono lla lotts
‘por- Vesistenss, analoghe & quelle gik comsiderate dal Velarrs, farendo delle
~ lpotesi di carattere puraments qualitative sulla forma delle sgrazionk steasa.

1. La questione delle azioni reclproche df uns epecie manginnte
¢ di una specie mangi-ta si riduce cclla ric_cche @ Vito Volicrsn 9
alla considerazione delle equasloni differengiali )

N, -
B bad ek (TN NP

[ll] .
: L 2 i .
P - (—‘. It ”-)Ngo
dove N, e N, sono delle quantith di individul rispettivamente delta
*  specie manglata « delln specie mangiante che dipendono dal tempo /,
&, ¢ —¢, i loro coeMiclenti di accrescimente e Yoot delle costant,
E natursle che lo espression] snalitiche scelte dal Volierra per §
secondi membir] delle equation! [2.] possono essere conuiderats sol.
tanto come prima spprossimaslone dello stato reale delle cose. Diversl
sutori hanno proposto alre relazion! per esprimere la dipendenza
dele derivate 22 0 ¥ bitte quanih ¥, o8 ¥, Rinuncinndo
& queste ipotesl speciali, ta cul scelta & del tutio arditraria, scriviame
le equationl defte asioni reciproche sotto In forms seguente
L4

9 Clr. per o5 V. VOLTEARS, Ricervke malematiche nalle insioni bisle.
Zivke, « Gi Ml Aelt* bati Hiatiano degli Actuaria, Anne IE n. 3, liglio 1931-1X,
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o .
oc¢ “ v n“ ? “ x.‘ c‘ - kﬂ) “ v Here, £, are Gaussian-distributed variables with averages
L %
% (Gabe) = 08,0 LY
do s & @ o o
- : ) {similarly their Fourier componens §, arc Gaussian-distributed), and ¢ measures the
wseas d s s s s 0 0 snrer OfB '. " " "o intensity of the white noise. We recall that the new Fourier components lap ' ova

2%+ -eyche are a actor of i ' smaller than the old components |af|. This means that
any finite exiernal noise eventually suppresses all subharmonics above & CErlain A, &
shown in Fig. 36¢.
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o 10,0 Fig 6: 0 herais of he lgintic o
é n ’ ned 1.0 “l‘ Li::'UﬂW Cll":mn‘:.m::‘ll int
—r—"L 2" e luhing - Al
d I Farmer and Huberman, 1962). Although
n:1 1ransition to chaos which is indicared by

the ‘change of sign of A in b), ¢} Supphes-
. sion of subharmornics in Ihe presence of

(//A}“// i//ég/////l white noise g. Note thal the subhar- i

o
Lim ::2;""' > ¥.6692076 -
N=p o0 ad) .

monic amplitudes arc reduced by a fac-
0 E  qor i form = & + ) (whematically).

e ——

Xaars Asrnw, y? pamy

60 3 Universal behavior of (Qwadraic Maps

R —

AR,

15265 0 -




.6
=f
Lf

I~

$09:
Lih=
s4d pr>

¢
g

X, 24
fLh=

7

gt

(o) ) ~
PLELCR P i R

I, 2 o R '}m
- A r.f:m @x‘?

L e M T N
3 , o
X ST
Tty 2 ACER




the "continueus” port of the Fourier pmer spettrum increases by erdery’

e, nnﬂ.ll‘ aedr deve-fregquency, 1.¢. far wery long periods. The same
enperiments) Turbulonce spoctra. Mence, we spesh of the ‘Onict o

I'. Yet, sharp pesks at the basic frequency remain iIn Fig. . Whan the |
relops more than jwat emg circuler band, at other parameter valuss, those
disappesr & wll, cf, Flg. 2¢ . These pictures of the RUssler attractor

insd by the Ywta-Cruz (/Tugene, OR) group om aa anafogue-computer (232,

v fact)itates porametar ssarches for intavesting stiractors. The * *
pis met igh answgh therefere to reselwe U hohavier inside the n.r-r

r the Nomn sttracter (3.0) this wil) bo damp, with the aid of & digits
(28], » e msat sactien. _

w houws mny Feigmbems, of different basic pertals oy,

a ghven weda of u. Thore are -! interveaving drenche
chone Wmpether in infinite Aararchies, cf. sectioms

ropuiding) branches of these trees in 3 dlastontiwe

N of #ifferent trees would be difficult  csmpteutt

o ae » &bl orbits move towards 1t ferewer. In

wn foud Pobgmibawmg of different basic periets my {in -.;)

t p-rogiens, e sfter the other [215,240.204:2M ), ssmntimes wish

thon, This mnhes 1t even more difficuit ta prudihct whmre the “last”™

215) than ia a censarvative system, cf. secvhen 2.4, owi whame

be chans wight set in,

[

sequences have been sstablizhed Ligersusly fur mppings of the totervel
W iteelf wvhich are of the form ’

e
i';li!i

SFFEIPTEL
1

, EARLL (TN LT B CATE R (3.33)
in.' 15 smoeth, sncapt ot 7's saatenss ot yo § [237). wnder some

nies! somditions on f {207). Vhyuy reswits iovelve perturbation enpassboms
sre vanirictad 49 smel) & valwes, wieress the Intsresting cone §8 s« 1 (0.9}
:yul;:l rasvits hove boen satrepeleted snd entended ts N-dimamsiuns)

dnbling bifurcations are shoervad ta res)] twrimlence eiporimonis & W
im section 3.4, Delew w €iscuss Chastic, mon-porisdic, stbrecters.

g Attracters

duscriptive, but less attractive, nomp for these shjects might be
AC AMtractors’, tince the motion along the atlasctsr should be 'eagodie’,
ar 2, ond ‘mining’ [250-25‘.272.2753'!'.90-91. 1,4, t-dependent correlation
| shoudd vanish as t+w. The latter precludes perindic stiractors. A men-
altaation has iafinitely meny Intsrsection points with a transverse
icwler™) swrface. Yei, there cannot be sny continuous ‘curve’ in this )
of sestion’ with She stirsctor passing through cuery point of an 'latervel’®
ree, othewwiss It weuld not be an attractor aloag that ‘interval’ [279).
ity suminwtng #3 for the Strange Attractor to pass through a ‘Candes
[nfiwite mmber of potuts which sre not dense on any 'intervel® [ M},
iof wech attrasters howe boew Constructed (250-272,169). Nona of Whe showe
of & Stvargy BEVrecher ore ebuy ts rit, fora given spntem of epgentions
F-u.l-i-l-hh—lnﬁnmld—ﬂm“-mﬂ..
L is appovest haser Sut Vwre i3 5 howl Morieg sty oF Low of
'8, in mbmer’ Mreage Mivaciers ond alupie § it (oo, of, QEN-TAD.
hers slee 5 ¢ et wriely of ARt RUE - RGP

“Swwngy* weu

orh
staractar and ‘Agerisdic Ativeconr” gight be » ey fo

nuwhﬁ:&h““& e
shvemty A
t [272). In that case no chaetic Debavier . ,-. "
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Tag Minen-Attractor, at a= 1.4 and b= 0.3 in (l.l'
. mrtically: bl"} (taken from (260]). The conpleta sttrecter (A) seems
e, yot a 15 fold megnification of the Vittie “beu”, (o A, shews sore
"carves”® (B). A further magnification (xi0), of the smell bea ta §, shows
. tearel apre (L} “curves”. A final magnification (ll.!. of the bex n C,
ot sty aw ones (D). This suggests a ‘Cantur Set' cress-section. Along

ks curuns paints are repelled. Points ove “trenpwerially” attracted to the
e o S Gate the cmtrglin curves ia Figa. 6.c. Vent: see next page.
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