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(H3) Lim; =4 oo Top oy W'+ Ty W) = ToW§'+ ToWs,
lim:™ = oo Tr(y W'+ Try W) = ToWo+ ToW?,
, WY CWe W C W z= 0 « ToWs
-0 , ToWg" M

(H3) . (H1) , (H2) (H3)

2 Poincar

, w* Wu Cr [8,9]7 r ﬂ Wa) r ﬂ Wu) Wss Wuu Cl
2= 0 U . C’ () v

= [ N+ x+ O(uw)[O(u)+ O(y)+ O(v)],
= [= P+ fy+ O(w)[O0(v)+ O(x)+ O(u)]. (3)
w= [Bi(W)+ - Ju+ O(x)[O(x)+ O(y)+ O(v)],

= [- B2 W)+ - Ju+ O(y)[O(y)+ O(x)+ O(u)],
LB <1, M(0) = A, Pi(0)= PLRe9(Bi(0))> X, Re0(= B2(0)) <—- Poz= (v,

w v ) L x,y ERuE€R", v € R, *

r(t) = (ri(t),ra(t), (r3(1)", (ra(2))" ) (= T?) = (8,0,8,,0 )" ,r(T") =
(0,50,8°)°, 1 6&1= 0(8),181= o(8), 5> 0 {(xyou® 0" )"
lxl, lyl, lul,lvli< 28 C U

2= (If(r(1))z (4)
b=~ (Df(r(1)))" ¢ (5)
[4~ 7] , (4) Z(t) = (z1(t),z2(t), z3(t),z4(1))

zi(t) € (Toy W) N (T W*)°,
20t) == ¥6)/ 1 (T 1 € Toy W O Topy W',
z23(t) €(Try W) NN Ty W, z4(t) € Tooy W O (T, W),

wn wa 0 wa 1 0 wxn O
5 wpre 0 0 wa . 0 1 wx O
Z(- 1) = . Z(T) = ,
wi wxn I wa 0 0 wn O
0 0 0 wu wi wu wu 1
,wa< 0w Z0, detwa Z0, detwsz Z0° , ) s ||w1j(w12)71 Il <1,j #
2 Nwoj(wa)™ "Il < 17 23,4 lwy(wss) ' I <1 Z3; lwg(wu) 'l < 1,j Z4
wiz= Al wiz2l, r A= 1, I A= - 1°
, z1(1), z2(1),23(1), z4( 1) r . [4] ,

N= (n,0n3,ns) ,h(t)= r(t)+ Z(t)N° Sy = {z: h(- T%):1 x|,
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Pyl Tul,lel< 26}’Slz{zzh(Tl)-'|%|,|y|,|u|,|v|< 26} I ¢=-
7> 1= T .

Poin car F= F,° Fl.'sl|_> Sy, Fi: qi € Sl|_> g2 €S8, 2=
0 S (3) =0 ) L Fxg €S
|_>(]3651 z=0 r (1) .

q2= (v2y2u2,02) = r(= T+ Z(=TN2 g = (w30 ) = r(T)+
Z(T')N;, j= L3, Ni= (ni1,0,(ni3) . (ma) ), i= 1,23 Z(- T Z(ThH
x2= Gy = §j=13
na= - wa(ws) w,
nj,3= (w33)_1u,j, (6)
nja=— wuyj + (wuwn+ wuwn— wu)(wz) w+ v— 5,

no1= (wn) [y2- waolwau) v,

n23= uz— Q+ ao(wlz)_ly2+ [a3z— w23(w21)_]a1](w44)_]1)2, (7)
naa= (wau) v
ap= W11W23(M/21)_1— w3, @ =— Wi+ wU(M/12)_IW42, j= 1.3
z= h(t) (1) T ; (1) Xt) = f(r(t)), 21) =
Df(r(e)) Z(t) Fs
nyj= na2j+ Mib+ hoo.t., j= 1734 (8)
M; = f:«tf(t)gu(r(t),omt, j= 134
Melnikov L W)= (), b)), B, ()= (27 () (5 .
Fre B= P/ N 21+ B(W = P/ N(H), T=
CEDRECTINE s=os(W= MY 3 220
; F,y
x1 = s6, y2 = SB(U) 6 u = sBl(u)/)\l(u) u, v2 = SBZ(U)/)\(U)Uh (9)
(s, u2, v1) Silnikov .
Poincar F= F,° Fi: S11° S,
n3i= (wlz)_lﬁsﬁ(u)+ MiB+ h.o.t.,
nys= wr— S+ [wuwn(wa) - W13](w12)_15sﬁ(u)+ MsB+ h.o.t., (10)
nya= (wa) PN 4 MyB4 hooote
21 F s> 0 0= (s,v1,us) €2 ¢!
3 ' 1 1_
(6) (10 G(s,vi,uz) = (G1,6G3,G4) = F(q1)- qi= 0
§(wi) 's"Y 2 sJ+ Mibt hoot = 0,
ur— S+ [wlle(wzl)fl— wlg](wlz)fl&ﬁ(u)+ Ms;P+ h.o.t. = 0, (11)
— vt S+ wud+ (wa) BNy 4 MyB+ hooot. = 0

. (D) 1L 1 (1) s 20 )
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(A1) ( )e P> N
0G = 0G/0Q* detdG | =0 u=0 Z0* . (0. H)= (0,0) ,
(11) s=s(H),u2= w(H),vi= vi(H) s(0)= 0, u2(0)= 0, v1(0) = O
3.1 (H1)~ (H3) (A1) ., ., |4 , (1) T
1 1 . . L L .
1 1 « (11 (G3,G4) = 0
wr= w(s, H),vi= vi(s, 1),0 <s, | LI <1, Gi= 0
(w) "= s+ §'Mib+ hoot. = O (12)
(12) s= 0, (12)
Mib+ ho.t. = O (13)
, M1 Z0, u= 0 (13) I-1 L,L H=0
M1'
, M B> 0, , (12) s> O MibB< 0, (12)
s 20 . X .
3.2 M1 20, , u=0 I-1 L.L H=0
My, ner (1) T .
Mib>o0 (1) T . Mib< 0, (1)
r L i .
(A2) ( ) MH)=AP(H) = M oa ) Aat) ERL T a(WI <1, a0)= 0
. (12)
s = (s — M) + hoot.e (14)
N(s) V(s) (14) ; (1) 1_ 1_
N(0)= V(0) N(so)= V(so), so> 0 (14) N(0)= 0, V(0)= -
§wpM B+ hoo.t., s> 0 M(s)= (1+ a(H))s"Y'> 0, ¥s)= wn< O
s= 0 (14) MiH = By( Hye .
3.3 (H1)~ (H3) (A2) , M, #0, , |HI<],
1) u=0 , -1 ) , wbex | (1) T
1_ 1 .
2) MiB> By 1), (1) T L i .
4 ' 2 2
, TR T,si= 6 "Whe  Fi(gs) = qu T 93 g
, 2= ¢ AW F(q3)= q¢s= q1° 5 G’ = (F(q)- g3 F(q3)- q1) =
0
8 (wi) 'st™ = s+ MM+ hoo.t. = 0, (15a)

wr— &+ [wnwn(wan) = wif(w) 8L+ M3B+ hoo.t. = 0, ( 15b)
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— vt 8+ wiaSat (wa) sEY MY+ MyBt hooot = 0, (15¢)
8 (wi) 's2™ = si]+ MiB+ h.oo.t. = 0, (15d)
wi— &+ [wnwn(wn) = wif(wi2) 82+ M3bt ho.t = 0, (15¢)
— vt S+ wiaSi+ (wa) 'sPTY MY MyBt hooot. = 0 (15f)

(AI) © QP = (s1 52 v u2, 03, ug),
det0 G | 0*=0,u=0 Z0,
L QLW = (0,0) (15
s1= si(M), ua= u M), vi= vi(H), sa= so( V), ua= us( ¥, vi= v3( ) (16)
51(0) = 0, u2(0) = 0, v1(0) = 0, 52(0) = 0, ua(0) = 0, v3(0) = O

, L (16) si= s2= 0, 1_ (16)
st= s2> O (D 2 2 .
s1> 0,5=0 s1= 0, 52> 0, , (15 1 4 .
4.1 (Hl)~ (H3) (A1) , M, #0, , O0S Hl<], (1)
r 2 2 .
4.1 k_ k_ k22 4.1
(A2) . 3 )

st = wnlsa— & 'MW + h.o.t., sy = wi(si— &M+ h.ot. (17)
(17) s1> 0,s20=0, (17

si= 8 'Mib+ hoot., (8'Mib+ hoot.)" Y == §'weMib+ ho.t.e (18)
MiB> 0,1 Hl<1 ,(18) I-1 Li,
nern (1) T 2 .
(17) s1> 0,50> 0, (17)
((w) 's5 M s My = p(sa— §'MIB)+ ho.t.e (19)
N(s2) V(s2) , N(s2) V(s2)
(19) .
(1+ a(1))% (s ™o M 1) = (wi)* ™+ ho.te (20)
so= [—wn/(1+ a(¥)) V" 4 ho.t.e (21)
(19) (200  (21) A=—-1 (1+ wp)a(®)> 0= (21)  (19)
(20)
M= B (W= (= w1+ (14 a()) Y4 hone (2)
(18) S'Miu= B (1) 1
(19) s1= s2> 0, :
4.2 (H1)~ (H3) (A2) , M, Z0,(1+ wpja(H) >0, H
=0 I- 1 R (22) (18

) BE % () T 2 2 .
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2) W MyH< Bo(w) . (1) T 2 2 .
3) W Bi ()< MiH< B (1) | (1) T 1_
2 .
4 wBEY | (1) T 2 L .
5 W MbB> B(n (1) T L .
5 r
(A1), By . Iuli<l B > 1, B =
e , HB=10 (10
ni1= (wp) & + ho.t.,
n3y3= u2— &+ [w11w23(w21)71— w13](w12)71635+ h.o.t., ()
nya= (wa) %%+ hooote
(9) s~ 8'xpur~ s BNy, (23),
n3i= (w12)71(671x1)&1x1+ h.o.t. (24)
n3 3= 0(8731(0)/}\%1),113,4: 0((W44)71832(0)/A1111)' (6) ,x1=ni1, ul= wmnnys,
vi= 0(nia),x3 = n3 1, uz= wynzz vi= 0(n34)* s <1 Reo(- B1(0)) < 0,
RedB,(0) > 0, uz = wxnniy sz > u,vs= 0(n34) <vi*

F 51:{(x,y,u,v)651,0<|x|< 51<? . L,
~{0<Ixi< By= Gu=0v= 0 Li={0< xI< v6,y= &
w=00v= 0, v I(v> 1) v () (24

0< x1< G <LB> 1 ,v=1(w2 "1 (6% " < 1
B< 1 0< 1< i< 6«1 ,v=1(wi) '1(& %)™
> 1 :
5.1 (H1)~ (H3) (A1) = B> 1, r , r
m+ 1 n . B< 1, r
s I m n+ 1 .
(A2) , u3z > ui, v3 < v x3 = (wn) 'xi®
5.2 (Hl)~ (H3) (A2) - | (wi2)” 1< 1, r
, r m+1 o | (wi)” ' 1>
1, I s r m n+ 1
5.1 () 2 ,z= (%, y), %y ER, (H) ~ (H3) A=1
wp= 1/0,

o= @(;{J :[gf?u aaij (r(t))d%

o (O riz) = (fi(z).foz))" "
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Twisted Bifurcations and Stability of Homoclinic
Loop With Higher Dimensions

JIN Yin_lai"?, ZHU De ming
(1. Department of Mathematics, Linyi Teachers’ University,
Linyi, Shandong 276005,P .R . China;
2. Department of Mathem atics, East China Normal Univeristy,
Shanghai 200062, P. R . China)

Abstract: By using the linear independent solutions of the linear variational equation along the homo-

clinic loop as the demanded local coordinates to construct the Poincar map, the bifurcations of twist-
ed homoclinic loop for higher dimensional systems are studied. Under the nonresonant and resonant
conditions, the existence, number and existence regions of the 1_homoclinic loop, 1_periodic orbit, 2_
homoclinic loop, 2_periodic orbit and 2_fold 2_periodic orbit were obtained. Particularly, the asymptotic

repressions of related bifurcation surfaces were also given. Moreover, the stability of homodinic loop

for higher dimensional systems and nontwisted homodinic loop for planar systems were studied.
Key words: local coordinate; Poincar map; twisted bifurcation; 1_periodic orbit; 2_periodic orbit;
stability



