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18.

ﬁﬁ%ﬂwﬁﬁ%%@@«@mﬁmo

AR B (UK - #F)

18.1 J¥in

AR, AR (RER) 12X b [EBMEL] [Sas 88] ASHRIE SN, FOMIZES L — 712 & Y £
B LU ZDIEHAIHIFE ENoD0dH 5 [SSKS 91][Kit 93]
AR TIE, FEEHEOFEADADAI L EHE A 5,

18.2 FHREERE

D THARTIU ) BB OV TR 50 HERDKOMSHERTES TS LT 5,

& = @Y e W

¥vi = hi(z) 1<i<p) : (2)

Il

L.z i n RTRXZ PV, f: R®* > R*, gi: R®* > R, hi: R* —» R T f(z),9(z),h(z) |3
BB T 5, COREMAOHEZFR) ., EF LVIEERBAITEED LI AN v ¥ AR
T VPREL-DTA2OBRKFEOENTH S,



18.3 %EF L itiE

Mz) % A: R" >R LT 5,

def { DA X oA
d(z) L (55’552""’%:)

Z Mz) O differential b L { I gradient &3\,

ax

d\(z) = e

EbML T EILT B,
N7 MV f,g 123 LT, Lie product [f,g] %

lfral = 2 5(a) - P g(a)

TEET B
RCERENI2RZ P VERM Az)

Az) ¥ span(fi(a), -, fu())
% distribution & V3V,
A = span(f1,- -, fa)
EVHE, LS U LTEHS N/ distribution A 13 B d I3 LT
Ve € U, dim(A(z))=d

Td HBF, nonsingular ThHo LV ), Tz, TOME d % dimension VI 20 € U 1F 2o DIFE
Uo T nonsingular 2 b DHWHFIET B, regular TH B E V19, regular THVEAIFRE LWV,
distribution A ZENIZFINEEEDONRY  VFDOHD Lie product b A IZEFh 2, oF 1

1,2 €EAD> [, 2] €A

THAHHEE, involutive ThHb &9,

18.4 Local reachability, observability

ZIT, B2 ONIHIER (1),(2) 1Y% EEEZEHLE B 2 & T local % reachability % ob-

servability % #HX5 FEIZOWTERS,
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S — =
184.1 7uan~X=y ADOEH
nonsingular %% d RJC distribution A ¥ U € R* TEHRENTBY ., z0 € U DIEfE Uy TEH
Egﬁ /\] y eeey /\'n—d 70%7:!‘: L\

span(dA, -+, dAn—g) = A" 3)

HE Y MLOFE, completely integrable & V29, 5-2 &7z distribution 2 completely integrable
PEIPOHEETEOHP T ORI ADERTH 5,

T (70X ADEH)
nonsingular 7% distribution %% completely integrable T& 5 Z & DULEA5541L involutive T
L5l ETHB, O

ST B EPRBO T ORI ADFEEEZ 5 Z EAMED, TF. 3T involutive, A
completely integrable #E#&H% 3 %o ,
NRY MV fr, .., fr THRONZ distribution A &7 MV g D52 578,

k
g= Zc.'f,' (mod SH-I)
i=1 -
L BEEN ci(z) DFIET DHE, g M1 R TEBHICA IZETh B L v,
g € A (mod S

EFELZEILT A,
distribution A 2%

71,72 € A (mod §') = {11, 72] € A (mod Sl+1)

272, A 31 RDEL involutive &\ T L2 5, F /2, nonsingular % d KT distribution
A ﬁi‘ UeRr f‘%ﬁéﬂfﬁ ’O ~ Zo € U a)ﬁ'f% UO f‘%ﬁﬁﬁﬁ /\1, ---,/\n—d ﬁs‘ﬁﬁ L\

span(dAr,---,dA\n—q) = A" (mod §') (4)

WY LOKE, 1 RDEA. completely integrable &V,

GEMYED 7 0 Rz ZADEHE)
nonsingular 72 distribution %I ROl completely integrable T 5 Z & DLE+55M4E 1 %k
D34, involutive THAHZ ETHbB, O
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d RIT O distribution A 2% involutive TH BB, (3) DAy, -+, An_y FHERTHIIIRDE S
TR W,
FY. ERLD 20 €U DIEFEU, T
A(z) = span(fi(z),- -, fa(z))
VRO LD EERT o BEE fagr, -, fo EMABILIZED, Up T
A(z) = span(fi(z),-- -, fa(®), far1(2), -+, fa(z)) = R"
ETHIENTESE, 22T

d
72 = f@)
z(0) = xo

DIFDS 2(t) = ®f (20) THD LI 3 (z0) #EHEL. ¥: R* > R" %
¥ (z1,°+,20) — oht o---o@f:(wo)

1

TEET Ho COB, V! ORBED n—d BFE (21,---,20 D) % A1, dueg ETHIEDT
géo

Sar1 = A(z),  n = An—a(z) EEBLE doy,---,dde PHAHREES U LTHITHL LS
$1(x), -, 0a(z) BLDBIENTED, ZOH, 2=d(z) TRDL I IEHT 5,
2= 8(z) = (¢1(2), .., $a(2), $a1(2), ey u (2))T
NZMVET(€A) REBE, HLVEE T3
() = [Gor(a)]

L BH, 22 DRBD n—d FlITAL ORELOT

T

z=®=1(z)

7(z) = (71 (2), ..., T4(2),0,...,0)
ALY LD, |
RO 70X ADEROHES . FMREELERE T 52 LK TI DA
- #(2) = (7(2), ..., 7a(2),0, ...,0) (mod S'*1)

LT&A,
INEFIH LT, SR local decomposition 2474 ) T ENTE 5,

18.4.2 Local decomposition
19, EELZMSTH S invariant 25T 5,
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(Invariant)

fFE5 2N PV ET 5B, distribution A i
TEAD[f,T]€A
TdH AW, f Tinvariant TH D & VW,
[f,AlcA

EEL, O

(Y Invariant)
frEZ2O6NRT PNEET S, distribution A 1T

T €A = [f,7] €A (mod §')
THAHEE, f T RDOEM invariant ThH B &\,
[f,A] € A (mod S'*1)

t#, O
Invariant Z3F U CROFEL R Y 7.0,

A1
A % nonsingular, involutive % d 2RJC® distribution & L, X7 F )V f T invariant £ §5,
D, AEED B zo 1 LEDIER Uo IHFIEL . £ THEMZH 2 = 8(z) WEREN, TOEE
AT f I

f](Z] yoery @dy Bd41y +eey 2") \

f_(z) = fd(zl,..., zd’zd+l,-~-,zn)

ffi'l-l(zd-l—l) eey 2")

\ fn(zd+1;---,2n)
DETEINS, O

A2
A % nonsingular, I XD involutive 72 d RITD distribution & L, X7 PV f T 1 KDL
invariant £ 35, OB, EEDOL 20 IS LEDEE U BFEL. £ THEEHR 2 = &(2) &F
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EREEN, FOEERTIEf i
/ f](Z], veeg Bdy Zd41, ...,z,.) \

- fa(z1, ... 2d, s ooy Zn
fz) = fa(z1, .y 2dy 2d41y ooy Zm) (mod §™)

far1(zat1, . 2n)

\ f_,.(zd+1,...,z,.) /
NETERENS, DO

EOERRHEC

G = (21,-24)

G = (2a41,e )
L

&= f(z) (5)

(¢

G = A(G6)

b = flG)

WERENS, EPObPBI I G 13 G DHELELTT RV,
LoT (5) D2ODWIME 2’ = (¢1,6),z" = (¢, ¢5) D¢ = ¢ i # ¢ TOLETDOUEM
BWT (=¢ Thb,
F7o, APMEOBEICII VAT A
(G, G2) (mod ™)
f2(C2) (mod S™1)

G
¢

il

Eh B,
LFTOILETEDBLROEEEEL,

EIR 2
A % nonsingular, involutive % d RJT® distribution & L, X7 MV f, g1,...,gm T invariant
THbET D, EbHIZ, distribution span(gs,...,gm) 1T A IZFITNTVBEET S, TOE, £ED
zo WX LEDERE Uy EZTTOMEEER 2 = &(z) DFEL. FLVEIER = Tk (1) IBRIZE
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THEIRIN S,
G = fl(cl,cz)+igl,i(cl,cz)u,-
b = () -
vi = hi(G,6)

=

EIE3

A % nonsingular, 1 XD involutive % d KIT® distribution & L. X7 bV fog1,...,9m T
1 RO invariant TH 5 E T 5B, & 52, distribution span(gy, ..., gm) 1* A 12 IR TELIICE
INTVBLTD, ZOB, fEED 20 I LEDIME U &2 TOREER 2 = &(z) PHEL.
FLVERER 2 Tit (1) RO THEIR IS,

G = fl(Cl,Cz)'FZﬁl,i(Cl,Cz)ui (mod S'*1)

=1

G f2(Cz) (mod S™+7)
yi = hi(G,¢)

FEELX ) FOSEEITE S 7-OIIERD 3 DDEM %727 nonsingular 7% distribution % 82U}
UL L vy,
(i)A X involutive T&H 5,
(i))A (% distribution span(gi, ..., gm) ZE o
(i)A FXZ MV f,g1,..., gm T invariant TH b,
TITIE. A BEH, RZ MV 7, ..., 7, T invariant RE/ND distribution < T1,...,7¢]A > T
FTZLIZL, ThERDBTNT VAL E2EZ D, TDTOITRD distribution DF & EFET 5,

Do = span{gi,...,Gm)

Ar = Apr+[f,Aea] + Z[gz’, Ag_q]
=1

A = Ap_q T2 o720, Ap D5RD B distribution THBE I EDTREIND,
B DHEITIE . AR
(A 1E 1 KDFEA involutive TH S,
(i1)A X distribution span(g1, ..., gm) % I TEBPRICE T,
Gi)A @ERZ MV f,01, ., gm T 1 RDITAL invariant TH %o
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EB A ERDDBIC

Ao span(gi, ..., gm) (mod S§*1)

Ag

n

Di—1 +[f, Bra] + Z[gi,Ak—ll (mod §'*1)
=1

FEETNER W,

18.5 FhiG

FEMEHHD Y A T ADFROBEERI . SEWAEOFEL EH Lz, EEOEE TIIEREIZS A
TALHINEEERITERVOT, ZOBKERFT B AT EICE Y, FRMIZS A5 A2 50E3
5 ENTRETH 5o SHRIIMOER I LM BOFHEL EHATA I L REE L,
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