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Constrained system ¢ versal unfolding T D2WT

WA -# M R (Hiroe Oka)

HA-M EFEY Hiroshi Kokubu)

1. fezix., (e, a) -parameter fFEDFEMH»HERXR.
ex t+ = f 1 (xX1,..., Xr, Vi,..., Voa-r, @)

(1) ex r = f r(Xl ..... Xr YVi,oo., ¥Yn-r a)
vi1=g1{(x1,..., Xr, ¥1,..., Von-r, Q)
Yoa-r= gn-r (X1,..., X, ¥ipeon Yoa-r, @)

DERP L £ versal unfolding FFEFTHADIEZ. (1) 2ZRHE M Ok

XD E I IERELL 2,

EEL1. MEnKEC® IRk, vEMEDNZ MAH. A% TMO bundle

endomorphism 94, #l (A; v ) % generalized vector field ¥ W\, FO

2HhEGX (M) <L, 2. BxeMizaLT. A (x) ? corank #—5E

lHrTHsbeE 3.‘ #M (A; v) % constrained system of corank r¥ \y\v, %
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DEEEC Xk <L,

EF2. P: TM—TM bundle automorphism & ¢ : M—M diffeo-
morphism D# (P ; ¢ ) % constrained system DEPELE 5. (P; ¢) I
(A; v) eCXr (2RI, GX) KDL AT B,

C(A’; v’) = (PeT¢eAoT ¢ ' ; PeTpovoeg 1)

g, THEE (A; v) E (A’ V) (i\.(equivalent)‘(‘z‘bé&hﬁo

Constrained system DKk KX?D normal form & {%. constrained system

Dk —jetD L CERL LABEARTH-RRRTDOILTH S, LEOHRES
BT, EBAEBERVTIARHETET AT X 8L, 2KFE. 3R
? constrained system DRATNEWHEDFERRICO>VWTHE L.,
({11021 10314138, )

— B TE 2. versal unfolding £ix. (A;v ) @ unfolding D5 H
T\ﬁﬁmﬁmﬁézttiﬁf\(Aw)@&ﬁ@uMMMmeBhéﬁ
LZLDTHE. HoT. THEBRSIEILIX. HohLE%sR ( (1) T
e=0.a=0bL7bn) 25205, ZOBHRNIBTENE S % bOBE
ETHB. 2. EDES7% dynamics BENOBHRICHAD 2 HEMBOIL
EHTHE, ZZTE. LEoeRtad £ T corank 1 @ constrained

system @) versal unfolding (C2OWTEHHRT .
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2. BT, (A; v)*% xoeM M2 bND constrained system ( %7213,
generalized vector field) (A; v) Ok—je t &5, 22 Tid, —BEH
LS THS corank 1 0 constrained system (Aa; ve) eCX1D
unfolding (A v/,.), meER™ ZOWTHZ BH., %m%é—kﬁ\d\é&m:
")h'(li‘ (Au; v/,) eCXeUCX1 TH5,

C=CXeUCX1, Ck={CXoeDk-jets} U {CX1Dk-jets} £ 8B

<. Bz, (A; v) @ unfolding D TRDESILLDE2ELBH I LIZT S,

EFH 3. ‘s eER® X5 X —%—}¥ 45 constrained sysytem ¢ family

(A ;v )Y “H (A; v)*eCk o regular unfolding TH % &I
(Ae; ve) *= (A; v)* THH, EICZ,
[U] UCMXR" OfEffr. 2D LETEHRINL (A, v,) * ORET

(11>‘; \/’“) T A/, MU T constant corank (12’.7&6 L DN L. .
d

[R] detA (x0) %0

du | =0 »

BRITEIETH S,

Fxix. (A; v)* @ regular unfolding TH» T, #BLELLEHD
family 2EHI GBI LRI DVHEED (A; v) % ? regular unfolding #3%

nhrLsBLsnhsr5%bLD%E versal unfolding E BRI & I2T 3,
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&4, (ALvy) (A)‘;v/u) k % (A;:;v) % o regular unfolding
EFB. ZOEE. (ALY EH (Awivy) X 2b induce AT
regular unfolding TH % L 3. K# (Id;id) * D unfolding (Py;é,) *&
parameter NDEMW u= h(A) PHFEL.

CANSvA ) = (Prién) o (Appyivpy)

BRITEIETHS,

SEHS. FBD (A;v) * O regular unfolding (A, ;vx ) * 74
(Aiv) * 6 induce 3N E &, (A}M;V/A)k ¥ (A;v)*“eCrt o

k-versal unfolding 55, . h = id DF, (A%’;V)\') kok

(A,.;V/.,\) K 13, equivalent THBELED.

RDOBMBHVRILT S,

HEG6. regular unfolding (A/_;V/M) S > O

D7 unfolding & equivalent THA, HL. a = a(u), i.e. u DAIHK



3. Kz »21%. versal unfolding 2FH T 57202, constant
determinant unfolding N7 I X ZWA T 5,

D={(A;v) e GX | det A=const}

D= { (A;v) | (A;VV) eD}

Dk={ (A;v) *| (A;v) e GX, detA*=constant jet}

Jok={ (P;¢) ¥l detP=1), r¥3.

7. RPRILT B,
(1) DDCXr, 1"%1

(2)CxNDk=C*ND*k

HEK].  (1)Dki J* (M, End(TM)XnTM) ®%i® algebraic
set 2% Y. N¥ & D*® non-singular point set L §5&. Zhid

J* (M, End(TM)XnTM) OFDEFZHRE TH5.

(2) {CX10k-jets }C Nk

(3)  Jrug. DX RU. N* AT 3.

Rtk N r ZTHBH I 23 LT. ” versal unfolding %
(As;v) o vorbit {2 transversal % family THEIT SN B” AN 4
FIV353 D versal unfolding DL ZFLRAROFEHERI TS 2L, RU. #EO6

o, RDEHERZZ D,
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EHO9.

(A;v)*xeC“ ®» N o unfolding (AM;V/A) kB

(A;v) o j"‘—orbit {2 transversal Ze 6. FhiZ (A;v) * D

k-versal unfolding T» 5.

4.

2RXITD constrained system DV DPDHRLIFEICOVWT,

versal unfolding DEHBEE*#HE T 5, normal form 2B L TiZ.

BXnwn,

1)

normal form
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fBL. si,se=x1, ¥Y I T7XFiI. unfolding parameter 2K F, F7/. kit

normal form DR ERLT VB, ChLZEMYFEAOBTLLIEEZDLS

7% 5.
1) (e x=1 2) e;(=ai(1+B)x+'rxy
y= y=1

3) (ex=a+Bxtyt(aty)x2+8xy  4)[ex=a+B xty+sx®+7xy
y=1£(1+ & ) x2 y= 8 +s2x+ £ X2

INHLDOMEIZ, TleR3h LS5k 3,

Oo—>>
= > FT <
Xo o J Xo
1 7
|
Fig. 1 rapid motion Fig. 2 slow regular motion
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—
Fig. 3 jumping motion , Fig. 4 canard

5. BE W

Tl MER BEEFRERSERZES574 THERLIEEBEZ)
19854128

P2 WEER BEBIHAT#ERH602 THERLBEREAS) R
1986 12H

'3 ) Oka,H. and -K0kubu,H. An approach to constrained equations and
strange attractors. Patterns and Waves——-Qualitative Analysis of
Nonlinear Differential Equations--(eds. T.Nishida, M.Mimura and
H.Fujii).Kinokuniya and Nor£h—Holland,1986,607—630

L jAﬂka,H. Constrained systems, characteriéfié surfaces and ﬁormal

forms, Japan J. Appl. Math., Vol.4, No.3, 393-431



