N

N

Nonlinear Numerics
Eusebius Doedel

» To cite this version:

Eusebius Doedel. Nonlinear Numerics. Journal of The Franklin Institute, 1997, 334 (5-6), pp.1049 -
1073. 10.1016/S0016-0032(97)00027-6 . hal-01634308

HAL Id: hal-01634308
https://hal.science/hal-01634308
Submitted on 13 Nov 2017

HAL is a multi-disciplinary open access L’archive ouverte pluridisciplinaire HAL, est
archive for the deposit and dissemination of sci- destinée au dépot et a la diffusion de documents
entific research documents, whether they are pub- scientifiques de niveau recherche, publiés ou non,
lished or not. The documents may come from émanant des établissements d’enseignement et de
teaching and research institutions in France or recherche francais ou étrangers, des laboratoires
abroad, or from public or private research centers. publics ou privés.


https://hal.science/hal-01634308
https://hal.archives-ouvertes.fr




























10



11



12



13



PERIOD
15.

12. )

10.

1
'

ALPHA

Fig. 8. A portion of the bifurcation diagram for Chua’s circuit.
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Fig. 9. An approximate homoclinic orbit (period 2000) in Chua'’s circuit.

4.4. Coupled Josephson junctions

Linear arrays of current biased Josephson junctions which are coupled through a
shared load are used in various physical devices (26). Results on the general case of n
junctions can be found in Aronson et al. (27). Here we consider the case of two junctions
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Fig. 15. A blow-up of a neighborhood of the codimension-2 point.

curve I = I(f) is proved in Aronson et al. (27). This is a homoclinic twist bifurcation
and there is a branch of asymmetric 2-+2} connections, called “bellows”, that emanates
from it. Figure 11 illustrates such a bellow. A different type of bellow, namely a
447 connection, occurs along the curve which contains solution 3.

Another solution type is the discrete rotating wave or “POM”’, for *‘pony on a merry-
go-round”. We find two branches of infinite-period POMs. One contains 43, —»47
connections; see, for example, solution 4 in Fig. 12. The other consists of 2—2, 52}
connections; namely the branch carrying solution 5. There are also two branches of so-
called infinite period semi-rotors. One consists of 4—4_ connections (the branch car-
rying solution 6), while the other consists of 2—2, connections (the branch with
solution 7).

All branches, except the in-phase branch, appear to emanate from a single point
namely solution 8 in the enlarged diagram detail in Fig. 15. This is apparently a
codimension-2 point at which there is a 3527, and by symmetry, a 4—2_ connection;
see Fig. 13. Generically, these connections are codimension-2, since the unstable mani-
folds of 3 and are both one-dimensional, while the stable manifold of 2 is 2-dimen-
sional.

Unfolding results in Aronson ef al. (28) imply the existence of a countably infinite
number of branches of 22} connections near P that spiral into P, and a countably
infinite number of branches of 4—~47 connections near that terminate in , but that
do not spiral. The numerical location of such additional branches has been very difficult,
especially the additional spiralling branches. In fact, we were at first unable to obtain
numerical evidence of these theoretically predicted solutions. It was not until the search
was extended to very large period that we were able to detect another such 4—-47
connection. (We mostly used the high-period “‘periodic” approximation, rather than
the asymptotic boundary conditions discussed earlier.)
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