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Constructive inverse system method for general nonlinear systems
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Abstract: The unsolvability of implicit equations existing in the inversion algorithm in the inverse system method (ISM) is
considered, and a constructive inversion algorithm is presented for general nonlinear systems so as to avoid solving implicit equa-
tions via elimination method. Based on the algorithm, the corresponding modification of ISM is discussed, and the constructive
ISM is proposed through dynamical compensation. These improvements enable ISM to be constructively applicable in principle
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to arbitrary nonlinear system that is smooth enough.
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1 5|5 (Introduction)
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2 BBt Y3 3% (Modified recursive algo-
rithm)
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3 HEFHEHE R Y HE &K (Modified inversion
construction algorithm)
FRUGHERIE TR HE R HEST, Bt T8

A (D) MER R, AT FHIEED L2 A

FRTERIME . SR T X Y B REAT, X 2B F|F)

e A, BN BB R BT (7) BNt w. 5

Bad AR AR, X~ PRGBS

BER AR (BRLU TRt Y  #@id5ASIER

B, LAR & RGNS BT, 7T LU B o 56 Bl

5.

WAFRA SR, AR o AR (7)3K

2%
dh, 2y (7h
dx

Civl) -0

(15)
BIZMARE o 250, MARE LRSS, B
h, /du TEIFEQ, ,, LITHR. BHWROS) BERX
T u WM, MDFE (A —) B X
i = g(x,u,y,y(”,"',y(“”). (16)
WER(16) 5| ASNTIME, FIMERK S, T
USTEHIER 3 2 S W— 18 ER%)-

2= flz,p),
{p = glz,p, v, 00, e plar ) (17)
w = p.

H (z,p) €= v € 2" Mw € =" 4351 IRTE

AR

XFSCHME S RS I, BIE SRR HEN,
EH TR BITIESR M RS, RatH kAR
FMEZRY RGN T m ahdsS. REMIL, M
Tl RGN RG T EAF FR B L BUAT, 53X Rh 7 8k 6
A PHP.

H-BEEHEREFLT AR
L AR mATT 2 REMETHAZSR
R, BORE X R % AR 43 A B9 AME B S 8 W] LA R 4k
HESH, BT LS B RE B A AMERS . Bk H, R
WARREIAN o, N m, A7) 388 m, 7]
BXMBE o Bx%ta WM EER, = 0,343 A (4)
= [RTC), AT u = (&7, a" )N e R A, () =

0 IfRA
= fz;'(x,ﬁ,y,y(”
AR A () = 0KB

ah, ak, Ik’ oh, ahk, ah'
Tu g 0+ Gy oty M)

Ly, (18)

Ja t oz

dh, Ak, In;

—2 1yt AT 7ym

Bk LR 6 MRBUEREL RITHREA 8k
B(19) FEXT o MR

1'22 é’(x,li,y,y(” ’y(a+l))_ (20)
ERHBEIE my = m - m REISAMERR RS
3, F:
Z = f(z,iz;'(z,i),v,v(”,'-',v(”)),f)),

I;= é(z,f),v,v“),"'.v(“”), (21)
w = [iz_'(zf) v, v(l) (a)) I;]T
Hi (z,p)€=mm,v€ = fuwe A AR ES
LA L
LA, BT RERATTER A RN DELR
AL FH R DR IR, m MR AES -
A EEE L= m-r DAL BRRENTRS
AR B ASRMERI B EOE FRERL bR RT LG —~
AR, A S PRI L -
D) & my < I, THTAR o € HiE 4 aed
[B] BREL o ¢) , MALLE| ABHASHME, ¥ R4 53 X
LUNRE

) (i+1) = 0. (19)

Z = f(z,ﬁ;l(z,ﬁo(t),v,v(”,"',v(”)),lio(t)),
{w = [h;'(z,80(e), v, 0", -+, '), 80(¢)]".
(22)
Ho z € 270 € 5 Mlw € Zm AHIRAE A
i

2) A ma > LN o PERBELDE A u HEEN
iE YT E PRE uelt),iBa Hae PR T W m, - [
BMAE5R(18) ~ R MEBEM, FRE S,
&EWT .

2 =f(z,fz;l(z,uo,i),v,v“),"',v(”)),f),uo(t)),

IL’: é(z,uo(t),u((,”(t),f),v,v“),"',v(“”),

w=[h;'(z u;)(t),ﬁ,v,v“),"',v(")),uo(t),f)]T.
(23)

Hrp (z,p) € zrrm
S E1 UEMITSRM T I RS T,
BT FR S RS S BB A JLRR A2 5L b, @t

Ly € ZTHMlw € FMArRIAAR



http://www.cqvip.com

348 = M

[RRGEEERE M, o7 LU X (1) 2 o 175 41 &Y

2= flx,u),
u = SD, (24)
y = h(x,u).

OB R A ek [ 1 ) S e mk (5] 3R Bkt W] LUAS B B XA
REFASHHMENHERKE S —8. BE. X543
THEBIERR EHAHE. X RIE B — MR (24) BRIFF
ZRMRELAERZLWME m MAEHEHE LA
A BXHRENBRHAXR B e = aPly = h(x,u), LIRA
FHESRAGELERR T  MASBHMERNXRER y =
R(x,u) B u MBRE. E- B TRNNEFLHELTH
A, AR MRS SAMEM B A R R A B,
XM TR ER BN SRR TR E LY.

£ 2 MFIUARBA, ASOH T FT8E K0 S B ()
R¥. LB L HEBENMNRERIRT o R, MK EH
BrEd r WA B R, AT RS Mk B R BOE R, WA
BEFS B — B MR . A TR IR AMITHE .

BEIEHERAE S,,2,,3:, M3, 23 M R%.

HTFSIAFNHE, EAFTEXNLGATSEEME
i RRME SAE—LEE LR HET .

X1 EFTRNERN

Y = {y(e) 1 y(t) = yle;m05u(e)],
20 € 7", ul(t) € Ul. (25)
fBRIX xo € 2" EFERBE N FENMERESSH
Eit y(e) € Y AMHEVHREGENER (1) €
CV(Z), Bp
7 (10) = ¥y (o), i=0,1,-,N.  (26)
Jule) Mty > b0, RE S MRBHR
y(t,x,u) =h(x(t,x,u),u(t)) = (1),
Vi€ b, nl, (27)
MFF S ZAALER.

B2 RES:v>wHHNZ:u—>yW—1F
WRG, MREELURVIHRRGT, FEBE N #
B xR (26) MIEERE y (1) € CV(Z) , [iEE
v(e) = (o) M u(t) = w(e) 8,5 MWRAEET
y(t).

EE1 R42,,35,, 3. M3, ESHEERS.

iE BT ER UM RME T B T LA LS AR 4
HMERFFBRIE R, OB X 2, BB % o(0) A
R T HERMIRE: A y (1) € YRIu(2) € U,

U(i)(to) =
)’(i)(lo) = y(i)(to;xo;u(lo))a i = 0,1,"',(1-

(28)
fR(21)183]

5 W H F20%k
ds - (1) . (@Y
{dtha(z,p,p,v,v o) =0, (29)
Ea = (zvpaﬁavav(l),"',v(a)) = 0.

Hap = ho'(z.p,0,00 -, 0@), B
fla(z,[),ﬁ,v,v(l),"',v(“)) = const,

{ s (D (a) 30)
ha(vavPvUvU ’_,_,va ) = 0.

BE S, MBIEHA p(1o) = ulg),2(0) =

I(lo)’ Dl'Jﬁ

fla(z,ﬁ,ﬁ,v,v(”,"',v(“))(to) -

ﬁa(z,ﬁ;'(z,p,v,v(l),"',v(“)),ﬁ,v,v(l),"',v(“))(to)=

fza(x,B;'(z,a.y,y“),"',y(“)),ﬁ,y,y“),"',y(“))(to)=

fza(x,ﬁ,li,y,y(l),"',y(“))(to) - 0.

' (31)
MR (31155
fza(z,p,ﬁ,v,v(l),"',v(“)) =0, (32)
AR ho(z,0,0,000 0 = 0, FFEER
w = h;l(z,v,v(l),"",v(“)). (33)
IR RIS, X TFRE S, M FERW S, 1

&, e R —MAF AL, BT 3, 2%

G, o(2) AT S, EA, NTIIRATH S, M, i

EX 2,5, RUERE.

4 FiEH ¥ & % iE (Constructive inverse
system method )
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