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Vakakis 55" & e T — Bl (RIS RT3 — S R f 0 5 Xu S50 B TP AT TR
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50 IO A9 30 R 5P 2432 1 R [ K% Lindstedt-Poincare 322 S il it ] 7k B W00 B | OF
133 5 2 Melnikov 712 —EUAIEE R ; Mikhlin"'* fEHTHGRE T — 28 4R — 28 = 4L R G 19 [l 1
BLIE ; Mikhlin 5517 B 0 FABATT 0 v 8 B SRR T — 28 A M BILA 2R G 1 ) 7
SEAEHLIE ; Manucharyan 25" )i Fi] Padé Fl quasi-Padé JTBIH) i T —Z& AR L M 2R 58 19 [) 15 F15
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38 5 Zhang %5200 i FHT A8 BT ARRIEISE T — 28R AR LM PR (14 548 43 22 [0) B ; Zhang 5512 i
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NI 14 [7) 1 411 71

T, AR SO S S Bt 0 v 5508 3 7 FDBLH R4 1-P ( Lindstedt-Poincaré ) 3% | Ji
JHIX STy AT AR SR AR L ME A6 R SE

i+cx+cex" =¢flu, x, %) (1)

A A e m=2803, f(u, «, &) RH B EMEEIRZLEZ I e ZR DS H,u 10R
T 53 8T S50, SR, 3K 27 AN B I TR EE YR A= 5 R HA 0 MR 0 [ 1 A 1) R 4.

TECA TAERFERN b A SCHF T30 R (R A 00U e 5 20 J 12 A T L A 2 5
T AE R 5

¥+g(x)=¢flp, x, 2), (2)

Hrr, g(x) 72« WAL EAE LM 2 00 A SC07 ¥ 1Y B A S B =2 DhosE ST SOBU o 4
sech(7(2)) Ml tanh(7(¢)) F AR S (o) AMFE] ¢ ARZNERS ] A8 45, 1277 1 7T LAY
SR Z W B AR SON I A S IR B A 2 ORI 3 R AR U S A 4 U
LM ) MR S50 2 0 A S FORS

1T R R %R
oA T IR A R B R it 5, 4 & = 0, 7R (2) FITRAE 7 R 1T LA

i+g(x)=0, (3)
B e L) & 3%k ¢ FRAr— kA5 3

1, B

5 +V(x)=E, (4)
Hr

V(x) =j;g(u>du. (5)

TR, &2 FV(x) SRR S RGN ShREFFAGE , BU B E R RGN S AE.
AN — et R TR (3) [ 1 A ) SR th e FnAR I, vl DA I 1 (a) FTET 1 (b) 43 3RR. HAR
WRREL g (x) FIV(x) W RUINT 5544
(1) AELEZ A REL g(x) W2
g(0) =0; (6)
(i) 7EFReMh 2 EAFTERCORAE A B(b, V(b)) SAHE b s nz, B
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g(b) =0, g(b) < 0; (7a.,b)
Gi) 7S BB L 1 AE 15 A HE— 5 ACay + b, y
V(g + b)), HIRES B AMISE LA S5 B Azl \A 5
(1 A0 RGN T2 40, BIXE T x € (ay + \\
b,b),

V(a, +b)=V(b), V(x) < V(b). (8)
W LLE 3 AN, BRI AT J5 A (3) AR &L

R . b [ =1 e o X
e — R BGE  H R AR (x, ,%,) 1962 R 1 55 (@) e %
14 , PBIBEE R E] t — + o0 , (xo ,560) ﬁjﬁﬁ’ﬁ)ﬁ( b,0) . (a) Potentia'l energy curve
X
TR Dy R (3) By [F e i, FRATTE S [l
g(x) =cx + ey’ WRRIRIEIE G XN R f# aen b
A LARIR N 0 *
Xy = @, ‘sec,h Wt , s (9) o
Hr , a, 1 w, ﬂgﬁ%&[%]. %Tﬁ#ﬂ}}jﬁlﬂ]ﬁ]ﬂaﬁ’ﬁ (b) Phase portrait
FE(9) ATLAEHIE N R ETES AT
Xy = Q sech T, (10) Fig. 1 Typical of a homoclinic solution
dr
E = Wy (11 >
S E]
sech( £ o0 ) =tanh(0) =0, sech(0) =1, tanh( £ ) =+1, (12,a,b,c)

RAEZEWIZ(10) W6 2 LL(0,0) S [R) i 3 A 1R A 45 A7F
RARET ¢(x) # ex + e’ , BN (0,0) 19— MR, B AT VB i 0
RN
Xy = a, secht + b, (13)
Horr, a, Ao (7)) AI(8) BE.
[E] AT PR (11) R RN RN ¢ 2 7 LB 4 B 2% T g (%) # a0 + eyn” I —
FRAEIE , AT TRT LA | LM A ek ] A2 e =X D
dr

asz(T), (14)
R B w, () A R, T

%y == ayw,(7) sech 7 tanh 7. (15)

25 3 2 S A B R B

E,=V(a, +b)=V(b), (16)
AR Al 2

1w+ V() = V(D). (17)
Hooft, x5 x, A 7 KRG, FRBE o, (r) IFRR

w&ﬂ=ﬂh—ﬂvw>—w%n. (18)

T, ) WREIEE AT AR (13) I (15) 23 (18) TR, R sech (1) Fl tanh 7(1)
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ATLLRR AT SCIRALIT B, A DA o e oAl s R 0 S R AL,
2 O PR R Bl

VERITERIE IR FATTEMATS 5 12 (2) R AR MR 7 B9 ) i i, Horb, w 2R A i
DEAERSE, Y B, , BVRGAFAERN A i 092 B b T A9 45 3l 20 R .

He =0, 2) WRMERATHI(13) Fom e # 0, WATRITHE(2) WIREE AR
RN

x =asech7(t) +b, (19)
SR o B0 7 M AESR sl B rh . T2 0T LR 5IT o o (7) 478k s R IT, RI

a=a,+ea, + +&a, + - (20)
i

%:w(r):wo(r) +ew (1) + +&"0,(T) + -, (21)
Hep n=1,2,,Ho,(r) &G AR W9 /T LITHE N

X =%, +&x; + - +&"x, + -, (22)
Horp

x, =a, sech . (23)
Iy

xn =-a, sech 7 tanh 7. (24)
B (21) A (22) AT (2) I T WL & WRIUCRE R B A3 210 25 B sl /2

&5 oy i (o) + () =0, (25)

g W, d%_ (wlx(/)) + w, % (a)()x(;) + w, % (a)ox;) + g,x(x())xl =

f(,u,,xo ’wa(;) ’ (26>
& a’o(%_(a’zx(/)) +w2%(w0x6) +w0%(w(,x£) +
d

, d ,
w, dr (w()xl) + W, dr (%) +

d : 1
wl E (wlx()) +g,x('x0)x2 + Tgrt(x())x? =

f,x(lu“’x() 7w0x(’)>xl +‘f,a'c(lu’5x0 7w0x(’)) (wox; + wlx(/)) ’ <27>

Hrp g =0g/0x,g ., = 0’g/ox” , ARLZRHE, FREFRATAT DL AR ff LRSS B ekt 2 (25) &
TRR(27) - HAE S AR BN x5, %, 00

A LVE SR (25) A T i R (3) it s (14) AR B AR 20, T2, 7R (25) 1Y IRl 1E A
REE X (10) 7R B R (26) BEIITELL x, , TN 7 B 7 BUr— kA5 5

.
Wy, %5 ‘:O = L %o S (3% , @02 ) AT = wixyx, ‘:0 ~ %,8(%) ‘:09 (28)
0

R

Wy, %5 ‘:U =1(7) = 1(7y) - wyxyx, ‘:(, ~ x,8(%) ‘:0’ (29)
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Hrp
I(r) =j07 xS, 30, @y, ) AT = fOT xp (130 /2LV(B) = V(xg) ] ) dr =
a, frf(,u agsecht +b,./2[V(b) — V(a,secht +b) ] )dsechr. (30)
TR BN R & AT o R R R AR |/
sech(7) =cn(1,7) = cos(am(1,7)), (31)

Hren(1,7) Flam(1,7) 8 F2E k= 1 BFEY Jacobi M [7 4% 5% bR ZUFN Jacobi i B % i bR
gyt SFATE W TR N TIEWAY Fourier B
[V(b) - V(ao secht +b)] =./[V(b) — V(aycos(am(1,7)) +b)] =

P, + ZP cos(iam(1,7)) (i=1,2,3,-), (32)
Hrp 2%
Pozziwf:“ [V(b) = V(ag cos@ +b) ] do, (33)
=%f:ﬂ [V(b) = V(ay,cose +b)]cos(ig)dp. (34)
[ ENE Sy~ e P AT G R A,
int(i/2)
cos(ip) = 1;) Q,cos "o, (35)
o '
Qu=(-DRNG -k =1)1 /[k! (i-2k)! ], (36)
int(i/2) Fn i/2 BEEGER . TRIA R (32) M (35)F
N int(i/2)
[V(b) =V(x)] =P, + ZP Z Q, sech’ 7, (37)
HIr#(30) /lHH S N

N int(i/2)

I(7) _%J f(,u a, sech 7, (P + ZP Z Q, sech™ ))dsechT (38)
XFFARLEE TIOCE RIS , T FE (30 ) Yk B X ﬁﬁﬁf&iﬁ%)ﬁ)ﬂcﬂﬁ MG o, (1) # H ﬁ
Ty FEFTR, AR, X T 2 AL R G, AT T BOE &3 i U8 V T 58 X (38) Mg BT R
B RAE A2 (30) 15 Sy B AR 8 3R 5. AS SO T i A7 0 ST S B NV = 20, J45 ?'J
ARG RS B2 AT T2 2R

FEERX12), &4
%,(0) =ay, x,( £ )=b, x,(0)=a,, (39a,b,c)
2, (2w ) =x(0) =x,( £0)=x,(0) =x,( ) =0. (39d)
TFRETEQ)F, 27, =— o Fl7 =+ o A[{FF]
I(+o) -I(-x)=0, (40)
L1, =0Hl 7=+ 0 NJ{5E]
. zg({zi:b(]))' o

& 7, = 0 W55
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o, :[<T) —wéx(; 1g(xo) +a1g(a0+b) (42)
woxo

B, a, Flew, (7) A153 50 H 2R (40) FaR(42) B 5E. M5 FE (2 ) 7778 R i i 25 PRI w 77 AR T
JETTFE(40) FUMEL )i Ut , QR TR 1 w, T FE(40) TCIEW 2, )5 8 (2) AFETERTE
fit SRR S Belhaq 251 57 G 1) PR Lindstedt-Poincaré 151 Melnikov 77 BE15- 3] 4%
R—.

55 s k250, FE B HE R a3 a AT DLEAT R — B i3 Sl 20 BR. SR, sl 2P
RN BE A B E 0 B I AR AR T, AR AR S TR R B &8 RN s S
B e KW ZE ex, AU REER SR H&—E 1R,

3 SrHr—ZRRIS 2 YO 3 YRR AR L P AR Lt iR 1

3.1 J\HIR
VERASC B B4 FRATTF 5 a0 R [R5 2 YR 3 R AR LT R+«
K +cx +e,x +ex =e(ur +uxt )i, (43)
RfI
g(x,) =c x() + cyxg + Cyxy (44)
V(xo)— ¢ X +%czx3 +%c3x3, (45)
Sy, woxo) = o %o (1 + 1y ) 5 (46)

Horr, g WRL, p REOGRIG B R SR 5 2 (44) TN (45) ARAT R (7) A7
(8), 1%
b+ e, + b’ =0, ¢ + 2¢,x, + 3¢,b° <0, (47a,b)

1 1 1
5 (a, +b)° +?c2 (a, +b)° +Zc3 (ag +b)* =

1 2 4
7 C, b + ? b + — b (470)
B BT AT 2 0 E @, R D . ﬁ«l%f(%)ﬁ/\f(%)ﬁ%@]

int(i/2)

I(T)—aof f(,u a, secht + b, f(P +ZP z Q, sech”™ ))dsechT:

aof (w +umy (aysecht +b)°](a,secht +b) x

int(i/2)

(P + ZP z Q, sech’™ )dsechT:
=1

Ra, f [b(u +u,b’) + ag(p + 4u,b’)sech T + 6u,ajb’sech’s +
0

int(i/2)

du,ab sech’t + p,a; sech'r] (P + 2 P, 2 Q, sech’ )d sech 7 =
=1

int( /2)

Ba{oemt) [P+ 3PS ok%

int(i/2)

N
th'™?
ay(p + 4u,b’) [?0 + Z‘P 2 Q, beczk 2 sech 7 +
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int(i/2)
sech'™

P N
6,U,4Ll§b2 [?0 + EP “ ka SeChZT +

P, N (i) sechi-%7
4, ayb [Z + 2 P, Q, m
ic1 k=0

int(i/2)

JIes [5 + ZP Z 0, (LseCh 5) ]sech47}sech7
R E] w, R PREN x, 277 PRE, HFE(40) T IG H
2I(+ w ) =0,
RIATFE(48) M 7 =+ o 155
lL = [Vi/lvés

sech’t +

s

0

sop
4 N int(i/2) Qk
Vot 0TS ]

i=1 k=0

4Iu/ab’;|:&+ [\"Pinl(é2) L]J’-
ULl T AT A (i -2k+2)

) N int(i/2) )
6, alb [ P. 717] +
Mo 3+ 2 L;)u-zk+w
A " |:P0 N 1( i/2)
a. -
Hatto 4'*§P U—2k+®

i2)
" sech’ 7 }

um{—~+ZP Z(h T2k S)

W b|: N int(i/2) QA :|
==0blP, + D P, —_— | -
’ ot 2P Gk

w3+ zlp 2<zokz>}

T RGAFAE G i 0 3 208 e, AT LA (50) B A2
W (44) T (49) FRA TR (41) , 155

0 = —I(+ )

" (ag +b) +ey(ag + b)) +e(ay +b)°
Wi (42) AT RAHGHT S O

(1) = ]('r/)2 -I(7)

W)X, 2 a,w, sech T tanh T

e, iR (43) B[R e i Al LSRR

x=a,secht +b +0(&),

& == a,[w, + e0,(7) ]sech 7 tanh 7 + 0(&”) .

3.2 HHl

(48)

(49)

(50)

(51)

(52)

(53)

(54)

(55)
(56)

AN BARGE 3 ANE, O T B ARG BE AT A B ZE K S Runge-Kutta $U{H

IR R SRE R AT UL,
BHI1 AROIEETTR

K-x+3x8 —x =e(pux - 122%)x,

(57)
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IR (43)H, ¢, == 1, ¢,=3, ¢;=— 1, u, =— 12. HHFE(47) Ha, =2 -2 Fl b =0. i
(57) Wy R fg e s A
x=(2 =2)secht + 0(&*), (58)
i=(2 -2)[w, + w,(1) Jsechttanh 7 + 0(&”) . (59)
HIJ7HE (50) 13 2| R GEAFAE R A R 0 TR) g o0 03
ER n=0.888022. K245 T e =0. 71T g,
Z G R P, [FIAE, B rh s 1 R EBE

0.1+ 000 present method

Hﬁﬁ . ﬁ%ﬁﬁﬁﬁ*& BE%EJ‘E E"J ﬁ/ﬁﬁ%" @J E/‘J Iﬁj Tﬁ = — Runge-Kutta method
SMEE R, =0.884 716, SASOMEERIMLE 5 O
M. ~0.15

ASCH Runge-Kutta BB THE R 1E 0 7 -0.2
{8 e, PO BT O BB FR (07 R B B R o
DRSS SC Y i gy i T BARIE A , MOX R 3 B2 e =070, 7757 BRREH
:‘[Lk. Fig.2  Homoclinic orbit of Eq. (57) withe = 0.7

BHl2 AREHGIFHEIE

i-x-1.5" +2¢ =e(ux —x*)x, (60)

BIARE(43)H, ¢, == 1,6, == 15,6, =2,u, =— L. HHFE(47) B a, = (1 =/5)/2 Flb =0,
TR (57) 1 [A) e e

x:%(l +/5)sech + 0(&*), (61)

i=—(1 £/5)[w, + s0,(7) ]sech 7 tanh 7 + O(&*) . (62)
May=(1+5)/2, HAF(50) 138 RGAFER 1E RO RTG53 25 E = 1. 682 448, 4
a, = (1 =/5) 72, T (50) B RGAFLERE R D3 b—A 153 2 E A n = - 0. 089 834,
3FE 453G T e =0.9 B PFEN T ZRGA R EPUE. [FFE, Erh g T8y E s ft
P, 33 HE AN AR IR 2388 30T 1 T A5 80 A WA 8] 4 40 28 (B0 000 R e, = 1,675 720, L B e, =
- 0. 089 816, H5ASC kG B 45 R LB HE .
AN EARGS 3 AN, R T A SRR B, AT 2k B 45 B 5 Runge-Kutta £
05 B R S 45 R T L.
=N RCINCR 2 2y
¥+3x-0.20" -2 =e(ux - x")x, (63)
BIARE(43) H1, ¢, =3,¢, == 0.2,¢, == 2,u, =— 1. HHFE(47) B a, = (1 = 3./601 +
V1 +3./601 )/30 il b = (V60T - 1)/20. i (63) iyl e s Hy

v = (1 =3/601 ++/1 +3./601 )sech7+2io(«/601 1) 400, (64)
#=—(1-3/601 ++/1+3./601 )[w, + cw,(7)]sechTtanh7 + O(&>).  (65)

F 772 (50) 45 21 R G771 [F) i i 1) R i 70 25 (A e = 3. 023 787, 5 4t T e = 0. 7 1L
TRGEMFEEPE. FREE S gy T RUERUE I L, i BB E AR BRI I Y T A A
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0.3
1.0
¢ 0.14 o o present method
3 0.5 000 present method 3 — Runge-Kutta method
3 0 — Runge-Kutta method 3 0
1] =0.14
=051 | TS i i . o oo
10 -0.31
' 04 08 12 16 -07  ~ -05  -03 -0 0 o0l
x X
B3 He=0.9m, J7H60) MFEREHN B4 e =090, Jf(60) KRR
Fig.3  Homoclinic orbit of Eq. (60) withe = 0.9 Fig.4  Homoclinic orbit of Eq. (60) withe = 0.9

FNETE 7r 5E N w, = 3. 010 450, S5A )7 A5 3 145 1 e ic i,

000 present method
— Runge-Kutta method

E5 Y& =078, 5F63)FRMmEH
Fig.5 Homoclinic orbit of Eq. (63) withe = 0.7

4 phr—2KE 4 WaRAR AL A AR MR T

4.1 BEHR
VE A SO ik i B FATTORFE AN T W] 35 4 RSRAR LA I IR 1
Kt+cew+en =e(u+puw +ux’)i. (66)
Rl
g(xo)zcxo +c4x3, (67)
V(xo)— X +%c4x8, (68)
f(,u,xo,woxo) = 0o (1 + %y + Ha%;) 5 (69)

Forbr, oy M, W, RG22 TSR 205K (67) A (68) FRATT R (7) FJT
FE(8) , f33

b +¢,b" =0, ¢ +%c4b3 <0, (70a,b)

1 2 1 5 1 2 5

56 (a, +b) +?c4 (a, +b) =5 c,b +§ c,b”, (70¢)
i L= A 5 E e, BT . PR (69) AR (38) 152

N int(i/2)

[(T)—aOJ'f(,u, a, secht + b, f(P +2P 2 Q, sech™r ))dsechr:
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a, IT[,U, +u,(ay sech +b) +u, (a,secht +b)*] x
(i)
(P + ZP Z Q, sech’™” )dsechT:
“/Zaof [(m+p,b +:“2b ) +ag(py + 2u,b)sech r +
0
int(i/2)
w,a; sech’r] (P + ZP Z Q, sech”™ )d sech 7 =
-1
2 {( + b+ w,b? )[P XN,P '(21/42) sech™7 +
2agy (@ +mb +pu, + ka
N int(i/2) X
ag(p, + 2#2[7)[* + ZP 2 0, SeCth-l-TZ)} sech 7 +
int(i/2)
Mzao[f + ZP 2 Q, sec;k " 3):|sech27'}sech7'. (71)
W E v, A PRE x, Eﬁﬁlﬁ,ﬁ*{(m)_fu%jﬂ
2[(+ ) =0, (72)
BIAFR(T)H 1 =+ o 155
w=27/7,, (73)
Hrp
PR R I .
= + s +
1 My M PO+;Pi,;)(i—2k+l)
p N im(i2) 0 }
2u-.b) | - Xk
) D e ek
) P N int(i/2) Qk :|
-0 74
M20[3+;Pik=0 (i -2k +2) (74)
; [ N im(i2) 0, } (75)
MR 2P Y )
TR RGAAERE B8 53 358 w, AT AR (73) B .
Reor e (67) M (72)fRA T (41) , 15321
_ -I(+ =) _
“ _cl(a0+b0) +c4(a0+b0)4_0. (76)
W= (42) AT LAER S N
I(7) _ - I(7)
, . 77
(7= Wy, faoa)o sech 7 tanh 7 (77)
i, IR (66) BRI i nl AR R N
x=a,secht +b + 0(&"), (78)
& == a,[w, + g0,(7) ]sech 7 tanh 7 + 0(&”) . (79)
4.2 Ef

AN R 3 AT, N TG BAERNE B, AT A 45 RoF 5 Runge-Kutta $({H

TR AR SRS AT UL,
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BH 4 AREHIES IR
i+x+xt=e(uw-1.5x - )4, (80)
RIHRE(66)H, ¢, =c, =1, u, =1, u, =— L. HTRE(70) 1 a, = (1077 - 2-10"7 + 10)/6 Fl
b =— 1. J7FE(80) By [Fl M R om N

x=%(102/3 -2:3" +10)secht - 1 + 0(&%), (81)

% =- % (1077 = 2.3 +10)[w, + ew,(7) JsechTtanh 7 + O(&”) . (82)

M 2 (73) 19 B RGEAAAE R A i A Rl A 43 2 E 0 = 0. 075 854, K6 5t T e = 1 IHL T
AGHRTE S, FIRE, B 6 Hr sy b T BB B0 £ Fe 45, 3¢ L B A FR 345 38 30T 174 v A5 )
HIIR T8 43 2B w, = 0. 071 815, SASC LA B 45 5 th iz,

1.2

1.0
0.8+
0.6
S 0.4

S 0.2

000 present method
— Runge-Kutta method

0
-0.21
-0.4 oo o booom e

-0.6 T . . . . T . . .
-1.0 -0.6 -02 0 0.4 0.8
X

B6 e = 10,77 (80) K TEH
Fig. 6 Homoclinic orbit of Eq. (80) withe = 1

=R RN R Ay
i-x+a =e(u—x—1.58%)%, (83)
BIE AR (66) 1, ¢, == 1, ¢, =1,y == 1, w, =— 1. 5. HHAFE(70) #ay = /572 Flb =0,
(83) Wy [l fa g Ay
x =52 secht +0(&*), (84)
i==5/2[w, +ew,(7) ]sechttanh 7 + O(&) . (85)
H1 5 (73 ) 15 B R GAFAE R A6 i B [R) 1 43 25 (0 = 1. 959 107, B 7 451 T & = 0. 5 1% 0
T ARG REHUAE. [FRE 7t s T BUERE I A, a3 BT A PR P Y T A
R4 M w, = 1. 978 244, 5 07 B B 45 T LA I
HEl6 AREBIHEEI
i +x—4dx' =e(u + 20 - 5¢°) %, (86)
BIHR(66) 1, ¢, =1, ¢, == 4, ju, =2, py =— 5. HAHHE(70) B ay = — V25 + 720 - 572 Fl
b=1/4 . FiFi(86) MFTE LR

x=(—«3/275+ m—S%)sechT+(l/%)+0(32), (87)
i=( Y25 - 3/270+5%)[w0 +ew,(7) Jsechttanh 7 + 0(&”) . (88)

M7 2 (73 ) 15 2 R GeA7 A R i ik 1 [l 7 70 B2 o= 0. 261 301, I8 4 i T & = 0. 8 1L
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— - 0.4
7 0] f/‘/‘ﬂ\\
000 present method o 0

000 present method

d

S — Runge-Kutta method -]
g 04 & § 0.2+ — Runge-Kutta method
S S

05 s -0.41

-0.61 \\\v—a
0 02 04 06 08 10 12 14 04 -02 0 02 04 06
x x
B7 e =050 77(83) WM B8 e =080 J(86) T4
Fig.7 Homoclinic orbit of Eq. (83) withe = 0.5 Fig.8 Homoclinic orbit of Eq. (86) withe = 0.8

TR EEPUE. FEE, B8 Hl gy i T BUE A B Fe 5, 3% B R B0 (i A RIS A 3 3 1) 715
FIRY R AE 43 7R w, = 0. 248 530, SA S AR 45 51 e,

5 4k 1w

(1) AR SCH T ) SOBU pREICHE )k S M — A 3R GEAR AR 7505 1 1) IR A= ) 71 ik A TR M, 2
—FORAFARLRIEIR T & + g(x) = ef(p, v, %) [FAEMREAARTIE.

(i) 722 A SRS WRFE AG FEm b, AR Dk SO SOBUHT PR, I3 I AL Bt i) 2546, A
AT S8R e 1 0T R 508 50 7512 Pl FH Y L

(i) X F Kb b RN BN S E &, AN SOOI 2N 0 T A EAG) B[R] 18 BB 5 Runge-Kutta
TR BB = w, W REUAIE T 25 R B I &

(iv) AR SCHE H B J7 2 1T AR ) T T T S8 AR DG AR 2 M R 50 28 e 1) S 1 i ) AL
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Generalized Hyperbolic Perturbation Method for
Homoclinic Solutions of Strongly Nonlinear
Autonomous Systems

CHEN Yang-yang', YAN Le-wei’, SZE Kam-yim’, CHEN Shu-hui’
(1. Key Laboratory of Vibration Control and Structural Safety

Ministry of Education of China, Guangzhou University, Guangzhou 510405, P. R. China;

2. Department of Engineering Mechawics, Guangzhou University,
Guangzhou 510405, P. R. China;
3. Department of Mechanical Engineering, The University of Hong Kong,
Pokfulam , Hong Kong SAR, P. R. China;
4. Department of Applied Mechanics and Engineering,
Sun Yat-sen University, Guangzhou 510275, P. R. China)

Abstract: A generalized hyperbolic perturbation method was presented for homoclinic solu-

tions of strongly nonlinear autonomous oscillators, in which the perturbation procedure was im-

proved for those systems whose exact homoclinic generating solutions could not be explicitly

derived. The generalized hyperbolic functions were employed as the basis functions in the pres-

ent procedure to extend the validity of the hyperbolic perturbation method. Several strongly

nonlinear oscillators with quadratic, cubic and quartic nonlinearity were studied in details to il-

lustrate the efficiency and accuracy of the present method.

Key words: generalized hyperbolic perturbation method; nonlinear autonomous systems; ho-

moclinic solution



