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AvE [0, T1>Miy, & X y* [0, THAI>Mu, v 10,81 =X1(x), FElta+B1, ti+p1
By v ()AYE(E—F1), Wy A TWMETFu=(T+F1, 0,81,t+F1, -, tt+Pe, 0, 01,
ey O8) ELLR, HIEHEHuEY T,

HF E(j%)‘(&ﬁﬁ%zzﬂ‘%ﬂﬁ:(T+B1,0,ﬂ1,t1+ﬂ1,---,t,,+ﬁ,,,§,§1,--.,5,)62’”7('),

(BILT=0(0), §i=0(6)), BHHES & HERHPK y*®: [0, T+HAI>M. HHRE
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hioy* (1) =hyop? ) (1),

& BAXE T (F(x), EXp%a [0, T1>My,p5a(t) Ay (1) V€L, B,
hiopE=hyop®z, R ZAEH ST HNLRyT2, WFHE 27 WK vF, BhicyF=hop®2, 0
BT — M -1 REE, ¢f, #¥i>®, B I03i=I10%%g%, ALF(%)=%, BF (XY
(x)=X§P (F(x) B, 0, xmEBHE, RITEHT F(X(x)=X1O(F(x)),Vt>0,
Vo, Vx, % EREREE SR,

TFiEt<OW B VIEU:, x€Domain(f), t<0, HX!(x)HFEX, 4 x'=X(x), ]
X0 (x")AEX BETx, MITEERIRAXY (F(x/)) BAEXH F(XI(x))=X7
(F(x))=>F(x)= X?®(F(x")), ~XtOF(x)=F(X!(x)), XBREBT (F, o) BN
2B 2 R,

T 9 B 3l R S R — £

BB EE—IEE (G, ¢, f VXEM,, 1077=107T g, WFiHE=>F (x)
=G(x), XFSERT HE—HIiEn.

HE3.6 BERGSUESMfy, Us, ki, V)(i=1, 2, 3), NTFRS &R

(1) £(F, )% 315 S WA, (Fa o) R 325 SR, W (FeFi, ome)H
=03 SR

2) (F, o) BZ1>F%, NFESHHEEA D8N,

(3) (F, 0)% 51> A, B FiMi>M—10ms, 0FE, o) ais,
- 2RI,

R N34, BIES.SRURIS. ATLE,

RE T EREIRE S1ESMe, fio Uy by V) (i=1, 2),3851, SoBH U
AT, BRESHRIRSEL N, WEER—NBREN(F, o).

W XREH3, 5 M3, 6 B S .

£IB3.8 ELEFAREST (B> My, fi, U, by V), ik

(1) SHEFREELK i=1, 2, (2) SONB/NES i=1, 2,

WS\ 5 S —d o~ © 3 1F: MM CURIE, 4 (F, ¢)% 1515 8 [

H.
R <)k, 228(F, o)FEN, NHGES HHS, SN —HHHo-F
WK, =) BE 2L 2 A teRAEN RO TEERE F. M~>M,, #(F, o)
RRWEE KRN — Heo-RWrE X R E B3, s SR I T &4 K
(A) VO€U,, Vi€ER', Yx€Domain(d), FHEX(x)FEX, W X7O (%) th#EX
HIFe0 5 XTI e s to- R,

(B) (A&, VO, =y O€UL, ¥ (t1, =, t)ERY, REX oo X% (x) 52X,
MXFO oo XPOW () WAEXE S5 35 8 A— o~ AH, B)Lx/=XTowno

X0 (x1), 27 =XP 0o XTOP ()

(C) TP NRDRYE, MRS H—HIE,
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Mi={xEM1| 301, o, OEUIR (1, o, 1) ERE i x= X flonsa X (1), BB
k

B (B)A1(C) RS T M Y xEM,, 3| x’€M,, s, t, 315 SF i A—kHoR W,
EX F(x)=x', WEIEHET —DBst: F. Mi>M,, F(x)=x,, BF}1—11%
e .
HEES SIS RAN(F, o) P3| S BEY. ma B 3.6 M (F ', o) &

SPB SPRERE, BTSN, MRS —8E, FIFGES. 27 H.
(D) F. Mi->M,, C B,
(E) V€U, Vx€D(0)FF (x)€D(p(8)), HT.F(f1(8)(x))=Ff(p(0))(F(x)).
(F) hy=hyoF,
B NME=F My M hCowy, S F: Mi>MAR 8 RE,
BRI T (F, o) A2\ 32K W, BAEHE sSWiEASBRAF REEE—Kr, O

BB HRRAATOZLRA TR ESBREATR, AMNNARET RIS
WA, AEE RIRRED IR SERS I RRGER L, R BR Mg, R Rt
AT XU TR B T (AR K BER 5 3 8
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Abstract

The definition of nonlinear control systems on fibre bundles proposed by
Brockett and Willems in incomplete from the mathematical view. A new geometric
framework is proposed and a minimal realization theory is developed for nonlinear
control systems on fibre bundles which is elaborated as a natural generalization
of Sussmann’s theory and differs essentially from Vadn der Schaft's approach,

Limitations of realization theory given by Van der Schaft are also discussed,
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