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Abstract: The problem of the input/output decoupling for a class of nonlinear differential-algebraic control systems is dis-

cussed. We present and prove the condition under which the nonlinear system can keep decoupling with a feedback controller.

Moreover, a feedback control law is proposed which ensure, under appropriate assumptions, that the system is asymptotically sta-

bilized.
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1 5|5 (Introduction)
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% = fulx) + fu(x)v + g(x)u,
0=f21(x)+f22(x)v+h(x)u, (1)
y = m(x) + n(x)v.
HP xER v ER™, u € R Fl m < n.f,;,-(x)(i,j
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(L) Wi, BAEREM S AR L (1) Frilidm
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AL BB E rankfy(x) = r = const. , 4 r < m
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BB, TS A X E R R T f(x),
h(x) ] TR 4T, v A0
u=pBx)v+w :
R RS R BHEE RS (DM AR RSIE G
x = fi(x) + gi(x)u,
v = folx) + go{x)u,
y = f5(x) + g3(x)u.
B £:(),gi(x)(i = 1,2,3) £F » @i 3[3]
FIAXFIFES L TR (L) S S A7 R
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S(x)fn(x) = 0,5(x)h(x) = 0.
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= r < min{m,n}, MEE(m - r) x m PHERES F
2 S6 = 0.
2 k(x) = S(x) fu (=), BRFER RN EBHK
T
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Ax)
f22(x) !
A(x) = (aij'(x)>sxm,a,~j(x) = Lf’;zL}ilki(x)’i =
1,'“,s,j =1,",m

i) @R v = 2,0 Ly Lf ki(x) =0,V k =0,
v =2,0 = 1,008, = 1,,p, Y& € M. EHF
Lik(x) B4 k(x) HERRY f(x) BF B,
R

ii) rankM = m,x € B*, e M = [

Lk = 55000, 1) = B2 g0,
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2 #3888 ( Decoupling problem)
HEEBERZ(DENTES
s f11(x) +f12(x)1) + g(x)u,
0 = fu(x) + fu(x)v + h(x)u,
0= k(x),
y = m(x) + n(x)v.
e X
f*(x):

Ak, (x)

(2)

= fulx) +f12(x)7(x),
g (x): = g(x) + frn(x)np(x),
m*(x): = m(x) + n(x)7(x),
n*(x) = n(x)n(x),
H oy (x) 0 7](x) 535
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B(x)
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H By(x) € RP-P F 0 < s < p. iR

g (x) = [gr (x),, g, (x)],

m* = [m{ (), ,m)(x)]".
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iv) MR i =2, W Lo L m{ (x) =0,V k =0,
i =235 = Lye,psio = 1,13 ¥ 2« € R,
v) fERRSEE D(x) W2 :rankD(x) = p, Y x €
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a(x) =- BN (x)e(x),B(x) = B (x).
Hh

c(x) = (cr(w), ", c,(%)),

Lim! (%), i = 1,1,

<Gk {m,*(x), i=1t+1,,p.
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g = 228y,
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v=7(x)+ p(2)D M) (= e(x) + w).  (6c)
XEFERNEHE 2T T B ER, WA w, &
o — 8B gy B ARG AL 5 o ;.
3 RIRETE (Feedback stabilization)
HRMNEEFRNRARBES v = D1(x)(-
c(x) +w): = 6(6,8) + C(8,8)w Fris B il
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¢ =P0,0)+Q0,0)6(0,0) WiiikaE, AT S
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iy ey BB S S0, 2
u =D(x)(= c(x) - com) (x) -
Ly m (x) = - -
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