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B

4

Leblanc Langford[ 1/2 Normal
Form . , .
Normal Form , ,
) 1/2
1
X+ x+ fo+ Gi(x,x2y,y) =0, 9./'+ dy+ fo+ Gofx,x2y,y) = 0, (1)

(") = d0 )/dufe(i= 1.2) , :
hi = k> hiay+ hi x> hiax+ hi s>+ hjey¥+
hj,7y2+ hj, F>+ hj,gx?+ hj,1ox§+
hi, nixy> b, 2xy +  hj, B>+ hj,l4x2 (j= 1,2) (2)

x = A1(l2)sin(l1+ B1(t2))+fo1

1= t,hh= & 3
y= Aofta)sin(201+ Bof12)) + jpfoz (o 2= 8) (3)
[5]
0A 1 )
3, " aA1+ [ bicos(2B1— Bz)+ basin(2B1— B2)[A1A>, (4a)
OB
MG = (a= DA+ [bacos(2B1= Bo) = bisin(2B1- Ba)JA1A> (4b)
0A2 ) 2
3, = ciA2+ [dicos(2B1— B2) — dasin(2B1— B2)]A1, (4c)
B
Azaa_t;Z (02— ZT)A2+ [dzCOS(ZBl— Bz) + dlsin(ZBl— Bz)]A%; (4d)
1 1 1
a)=- 2h1,3+ 8/11,9foz+ 2h1,13f01], (4e)
az= %h1,4+ %hl, e+ hiigfo, (4f)
b1 =- <%h1,8+ %hmz}, by = [%hw— %hl,ll}, (4g)
1 1 1
c1=- Eh2,1+ EhzgfozwL Ehz 1]fo1], (4h)
c2= lhz,z+ %hz 1f o1 + %hzjfoa, (41)
di= | Show- Thow|, da=- Lhyr 4]
1= | ghau= ghwo|, d2=- ghas (49)
(D , (A Z0 #Z

A2)e .
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2

r= A1, x = A2005(B2— 2B1), y = Azsin(Bz— 231)' (5)
(4a)~ (4d), :

r>= r(ai+ bix— bay),

= cix + (2a2- 2)y+ 2bay+ 2biy + dir, (6)
Y= — (2a2- c2)x+ ciy-— 2byx’ - 2b1xy + dar’e

= = y>= 0 (r,x,vy)
a1+ bix - bay= 0,
cix+ (2a2— ca)y+ 2bavy + 2biy’+ dir*= 0, (7a)

— (2a2- c2)x + c1y — 2byx = 2bixy+ dor’ = O

[4] ,
Y1 A+ b1x— bzy,

X+ 23N+ 2buy+ 2biy + dir, (7b)
— 2¥3Xk+ Yok - 2bn’— 2bixy+ dor’
, : (7b) , ,
(de,f)  (4h, ) ) for foz (Ta)
a1 ¢1 2a2— ¢ , x (7b) ,
A . (Th) . A
. , (1)
. 1/2
2
2.1
, for fo
fo=far+ fo, fo= fort+ fe (for fo 0), (8)
3 :fo fo2 (for= 0,fe=1 foi= Lfm
=0), (f oif 2 ¢O,fo1= 1) (8) (7a) ar c1 arx— c¢2/2
ar= VIM &, c1= Y2M & ar- %czz i\t &, (9)
vi=- | Thiger Trogol, e=- | Thiar Thiges Ta
1= 3 L9 02 > L13fo|, &= 5 his+ g 1,9 02 5 Lo,
Y2 = Lh lh &= Lh ih lh
1=- 17 26 2+ yhiufol, &=- | 5hii+ 7 2,6f 2+ D Lufoll,

Y3 = [hl,m— %hz 12}f01+ %[hl, 12— %hm]foz,
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1 1 1 1 1
&= Ehl’4_ §h22+ [hl,m— Ehz, 12]f01+ g[hl, - Eh27]f(y2,

(7 :
€+ Y1 M bix - b2y= 0,
(&2+ “Nx+ 2(&+ 3Ny + 2bwy + 2biy + dir' = 0,
— 2 &+ BNy + (&+ VNy— 2bw = 2bwy + dar’ = 0

Leblanc Langford[4] : — A=0
So=fo=0) — A 0 =20 € Z0
(10) [4]
x = L(bwc— bay), y = L(bzx+ biy), r’ = L bidas badyl 2
Y1 Y7 ¥ Y1 Y ZY% ’
_ 1L 1
1 0 0 - 0 0
0 b1Y> bs Yo :
o T il o L o,
¥2
0 baYa b1 |
[ 2w 2y |0 0

(10)
€+ M x =0,
(O M Wx+ (A= T)y+ y 2+ c(x '+ xy°) + ar’= 0,

(-~ oM Wa+ (Od Wy - xy+ elx’y+y)+ & =0,

R O - SR
€= Y I= 2Yyp %= Yr© -2y - Y1
c M bidi— bad>
€= 9 7 12 U [ hidot badi I’ 6= sgn(bid2+ bad1)
X= M gl = U_ o= Nt o (12)
X+ = 0,

(o1 X + ll/)x+(02X—lT)y+y2+ ar’ = 0,
(M- 6 X)x+ (X+ W)y—xy+ &= 0,
W J A . [4] ,
bid2+ b2d1 Z0, Yi Z0, 2 Z0, (O1+ 1)2+ 0 Z0,

Z‘[a, 01, 02) = G- 248010+ 2a80+ 2d 01+ a + 401 Z0
. (13) . H=01d=0 Nommal Form; ¥ 20, T 20

. . (12) .

2.2

(10)

(11)

(12a)

( 12b)

(12¢)

(13)
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(13)

2

y

G= y*+ [O— b( O+ 1)] Xy — (01+ b0y) X+

w=— X, 2= _ lﬁ[oz)h (04 1)y = T+ By/,
3

(M- W)X— (d+ Up)y= 0 (14)
Langford el , ( a= b8):
b( O + 1)%+ 0Oy(1— ©
A = Za, O, 0), M= (Al +5 . s
Ol ’ (13) 4 ( 1).
1 Normal Form
Nornal Form 0y Ay Ay
1 x x <0
ITa <0 >0 >0
II'b >0 X >0
IIe <0 <0 >0
(¥, 1)
1. Z, (G=0G/0y = 0):
M =- pd )
{ o (2rb), _ o+ on M|
= 01 y = 01 5 = 01 9
2. (G = 0G/0y= 0):
U=o01 20
3 (G=06G/dy= 06/0X = 0):
M= @L, ®,=- b0+ 1)+ 0 & JE]/(QOI)'
2
I Ma IIb e
v
‘Pl(‘S: 1)
" " @6 == 1) i
( 2x )* )
A
(13) [ 4] y
[ 4] *
e €Z£0 ( 1)e , €=0
, €Z0 (B 1)
. (0,0) (O1E 02€); , A
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2.3
(122) (8) (9) (de.f) (4h,i), gl No o .
, xR ; ,
xg(x’ y) * 2 2
1(a) ( ) 1(b)
( X )
D agi(x, y), xgax,y);
D yZ3(x,y), ygi(x,y)°
fo=fo= 0 A ,
€ Z0, A . f(nfoQ
0,xz(x,5) .
3
, 1/2 :
. ) vg(x,y) .
2 2 2 (
I Ila IIb Ilc); .
[ ]
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Effects of Constant Excitation on Local Bifurcation

WU Zhi_giang, CHEN Yu shu
( Department of Mechanics, Tianjin University, Tianjin 300072,P.R . China)

Abstract: The effeds of the constant excitation on the local bifurcation of the periodic solutions in
the 1: 2 internal resonant systems were analyzed based on the singularity theory. It is shown that the
constant excitation make influence only when there exist nonlinear terms, in the oscillator with lower
frequency. Besides ading as main bifurcation parameter, the constant excitation, together with coef
ficients of some nonlinear terms, may change the values of unfolding parameters and the type of the
bifurcation. Under the non_degenerate cases, the effedt of the third order terms can be neglected.

Key words: internal resonance; constant exdtation; bifurcation



