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Abstract

In this thesis we consider the bifurcation problems of
homoclinic loop or heteroclinic loops with inclination flip or
orbit flips in higher dimensional systems. By using a local
coordinate system established in a neighborhood of the
homoclinic loop or heteroclinic loop(This was first introduced
in paper [ 74 ]) , we construct the Poincaré map and induce the
bifurcation equation. Our aim is to analyse the bifurcation
behaviour of a four dimensional system by solving this
bifurcation equation. The existence, nonexistence,
uniqueness and coexistence of the 1 - periodic orbit, the 1 -
homoclinic loop and heteroclinic loop are studied. The
existence of the two-fold periodic orbit and three-fold
periodic orbit are also obtained. For the homoclinic loop or
heteroclinic loop with one inclination flip or two inclination
flips, we show that the number of periodic orbits bifurcated
from this kind of homoclinic loop or heteroclinic loop
depends heavily on their strength of the inclination flip. In
section 2.1 we study codimension 3 non-resonant bifurcations
of homoclinic orbits with two inclination flips in 4
dimensional systems. For this case, we obtain that if two
invariant manifolds along the original homoclinic orbit I'zom
are not strong inclination flip then the perturbed system can
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exists at most one 1 - periodic orbit near I'som ,if only one of
the invariant manifolds is strong inclination flip then the
perturbed system can exists at most two 1 — periodic orbits
near ['hwom » if two invariant manifolds are strong inclination
flip then the perturbed system can exists at most three 1 —
periodic orbits near I'nom. And, there is similar character
‘when the perturbed system have a homoclinic orbit and some
1 - periodic orbits at the same time. That is, premising the
perturbed system has a homoclinic orbit I'«, if two invariant
manifolds are not strong inclination flip then the perturbed
system have no any 1 — periodic orbit near I'som » if only one
of the invariant manifolds is strong inclination flip then the
perturbed system can have at most one 1 - periodic orbit near
Trom » if all of two invariant manifolds are strong inclination
flip then the perturbed system can have at most two 1 -
periodic orbits near T'wom. In section 2. 2 we study
codimension 3 non-resonant bifurcations of homoclinic loop
with orbit flips and inclination flips in 4 dimensional systems.
We show that the perturbed system can have three 1 - periodic
orbits if only if a homoclinic orbit is strong inclination flip. In
section 3.1 we study codimension 3 non-resonant bifurcations
of heteroclinic loop with orbit flips in 4 dimensional systems.
For the rough non-resonant heteroclinic loop with an orbit
flip, on the one hand, the non-coexistence and the uniqueness
is still valid in some cases , on the other hand, the persisted
heteroclinic loop can be coexistent with an 1 - periodic orbit,
three 1 - periodic orbits can be produced simultaneously from
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the original loop, and much more complicated bifurcation
phenomenon can occur in other cases. In section 3. 2 we study
codimension 3 non-resonant bifurcations of heteroclinic loop
with inclination flips in 4 dimensional systems. The
bifurcation phenomena is similar to bifurcations of a generic
and rough heteroclinic loop with two saddle points, and the
perturbed system can have at most two 1 — periodic orbits.
The perturbed system can have three 1 — periodic orbits if the
heteroclinic orbit is strong inclination flip.

Key words bifurcations, higher dimensional systems,
homoclinic loop, heteroclinic loop, 1 — periodic orbit, two-
fold 1 - periodic orbit, three-fold 1 - periodic orbit,
inclination flip, orbit flip, resonant, codimension
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1.1 ZREGR

i 4> 3% (bifurcation, 1 SCIRFR 72 . 4 3\ 43 05D » 48 KM
FESEME X R LS B — e EMHE RN, BH
FAME BT & A A AR AL, B0 EFR A BB MBI —a X
B F AR =20 B F o 7 AR (BT 3 B e R E S
FIRGEWI 5335 B W5 BT 3 S BS 83l 0 R G o S S R BT FR 1
TfRbE S B AL 7= A B 4 3. R BB 7K A 3h B 9 X (dynamic
bifurcation) , 5§ = KR N ERE 4 X (static bifurcation). ‘B 1BEA X 5
XHBEIRR. i85 0 it FERR S REWHIE KRN #H NS
B BT B AR A SRR T T IR AT B 5T B [ 4 BE L 15 B
N XRRRFHER.

4y X H AR F Poincare BHE (19 44, At # T 20 4 H
AN TR, B F LR a SN A3 FI s e A S K &, A KX
JHEEBIRAR T KRR, B L EE R G058 BT
R R, A MATRE RGN R EBRBEZIELH
Fh

WNRGH XHENAEERFE, BHCAEADLEFEY XX
4. tnscEkl(1 -3, 6, 7, 10, 13, 15, 16, 24, 39, 40, 45, 46, 48,
49, 55, 67 -70].

EXLL1 mFEGHMERLKERNT S EHD K ERER
(homoclinic orbit) , IR XM EA B4 A (RAPO A, i HEM o
WIRES o BREEEF FXHF S (SEHAH). HIEKRIREH
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(heteroclinic orbit) , IR B K a HIREE o HKIREREAF K F AR
%
[ R BAEVF S U AR T B A R 0 A B AL AR
¥ B TE RAERISED %, WG Bk RS B A AE P AR AR 1)
i, 1F iR 7 (Chaos) #l Z W ¥ 8L /7 72 19 1T i f& (travelling wave
solution) % [a] & I H i A EEEHLAL. 40, SCERL 4 e R AT PU 4k R
- Gl E T — 8O B AT A IR 1E 2 A R AE A ) L SCRRL79, 80,
91 R A BRI E & FHELE BRI T RENFRMA. X
BRL67 % 4t Hamilton RGE45 H T H 7€ ¥ 10 WU AR 22 S 7E /ML B
T H R 5 85 R — 21 Melnikov %1 i) & pR 50k 21 ) 1) 78 70 5% 14
= E Y RGN —&FE TR AR WPUENSEN, RGERA
B HL 5 22 R Tl M A ——Silnikov LSS S R HBRI T2
REFS. SCERC77I8F9E 7 A7 s IE XU A Silnikov B (A SR
FEXUH » BOPRIL R 555 | P41 Silnikov BEE) , UEH T #H 1 Y Poincaré
Wit ELAT SR 3, IF HL, R R A T X Hopf 43 32, 4% 7= A Rl e L 1A
SEHME R EE MRS, SR 78 3 — B 5T 55 R 51 /Y
Silnikov B4 , iEBA T 7E [R5 4 SCE AR , FEEEE T OE 55 21
BESSTHE ERBSZEM 2 -FhEES XA
EX 112 RAEH S AP K/, IF B 5 B R
UK RN XA BB . RAEEARIRBEASFE
BN A XFRAERBA . TEHRN I IHRALRATX.
EXLL3 A= Q) 2, -4,) FOVERIRE , IRAELE
AR s <s<<n) FIBEHm= (m, my, =, m,), HHm, =0

HH | m | == D)m, > 258
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