RS EHE vs 2IREF 5% (1)
——MELEERL S B PRFR 7 e

BRr-
RS RHYKZE EHIRZERATR R
IR/RIET I RE EHIEESHISHARFT L

W% RTHENEN —ARABATEEN, AARFARERAY— AT, #—F i@
TESH S ETHZAEMFRENAZAEY—REZAER; BLTZHAETHiza
Ao A BRENAZREYSH (£K) BE, IR LEGBELEFETAFTLERRN S %
Wo EAIER RGO M SR G —FIH kL, 2BAATELF S FT@ORE. KX
BT RIRARTG EONFT LS, et A @ AT T B

K4 RS, RETM A&, 2REART X, HERAL, HFAR

0 5IF

RTEMARGIEN-13], HATHIIBSEK 1T R IEP R AR
L OREZEMETTE vs 2MARGTE (D) — NRREERBE P TEE (REEH S,

B8 EH 2 H);
2. ORI vs RIRARGTE (D) ——MRERNE A PIFTELY (REEHISHE, 5
9BH 1.

FEH R, AT TR A E KR G R IX PR 5 ISR P ) R GEBUE LR
B R ARG ARIE TR T AR S I RS REE N E B AA AR A PR, A I 2R S
JTIEVERY A EEEHTE ST S AT R SR REREE -

SN EWRTTE, REEEIENAARIEFEEN . VSIS ke, Sh
ARG AR RN A FRIR A2 RT3 h ) A SR R, IR R B YZ5 R SR T B iR

| e
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AL, TN E RS AR R R E R N E B

AT XA R BAAK TR 2R G A EIE IR &5 RIER IR D, (HREMK
JERT SR T4 RN, B ERZRERE IR IR,

FARTPIRS A4S0, ASCHANIBSR RN, T2 S B RR R A A o B8 — IR Bl 3 A L
RO A B T T I T ) A s 2 S A G SRR [1-13]

1 2RRRSENGERES

BAER ML — NIRRT A 2 ARG E XM 58 B R N — SRR RS, BATE
FoEM R RO, BT RS HUE AR S 2 TR R R TR . ORI AR
Ik, Bk B A AR EE T o

R APIRAS 2 A7 35, FRANTH B 2 s B RlA RS S AT Rk — A — Bt i,
HURFTIEA— M RES 23 AR

x=f(x)+g(u (1)

XA B 2 RGERES x, TAAREGIIA w o BT EH MR — B2 — DRI, 2R
PR Y 0 S — AR AR R HER 1 -
IR ARG, B A RH TR TR B — R 2 IR AR S, W

x™ = f(x©@ D) 4 B(xO~"-D)y (2)
eI
S ={X| detB(X) = 0 or oo}

HIRSH RGN FF LS, HREAMEN RGN T, ICAF. YT EFASIRIIFRIZ R G ALK
[, R, M7 ESHSERTR RGN KT 2IRKN, YHASHRAG N T 2IKN . K T2IKA
g5, PETREESRASEN EEEMAEXEEIR T, EILE A RIS —, 7R WICHR,
2,4,10],

T RIR ARG Q2), BEIRREANGF EERIT , Hdfi A ulf R T FoAEHH AR B ¥
B, FAT AT LAEEUAR G0 ) s il an -

u= —B_l(f +A0Nn_1x(°~”‘1) —-v) (3)
REL NI EZ iy (I

{x(") + Agopx@ D =y
x(0~n—1) € ]F

(4)

KR ZREIE RS AT RIEERIMARS, WA TSR RS

e




2022 No.1  All About Systems and Control 27

x(n) +A0~n_1x(0~n—1) =v (5)

TR, EETIXFPREFEAN L 2CR H v RGBT — e 2 . B TN XXM
FR R AR ZE o IXPRRIEE T 2K KA T LM AR K ZEEREST, BARSRITE Tk LA JiTa -

1 EHEZNRGHA T2 RtEE;

2. HEERMERSA T AR R R

3. il Lyapunov FUE MEFIEUE T 2 I8 R AE 5

4. LRPFERRGE WA B AT FIRSE M M RS 5 5

5. LR SfEGHERT, W1 Morgan I, 15 LAARFAREDR;

6. LHARZ AR RS # HAS T A [R5

7. AERZAE ARSI 9 R G4 AN TN A7

8. MM ARZA T HIEMHR .
NI BT BT 7 AT U T 8 i, KA ST R

2 WNMEXTHE
AT AR _LIRAHT 5 A J7 T -

2.1 ILESHNRFRE T 2/E!

SRR S W 7%, FEHIA AL PR P AR T s B MBI B 2, FEURZ T IR AR
HERZ A RERFHRMEUEM . BhREEE, WRNTREERA € REZNASGE T2
JIBUEERIHE, AStE TS B T

RMAEIKARG T %, PRGN 2YUAEE AT ISR — MR L E TR AR S REMEIXFE,
YRR T & REE, HER2EREEE. HHMREAR LTI, HARRGEATRE T f BN
SORME. R, TTREMZ AR, HEERAGHN 2R ARG R BIR, ST LA i f A
AR RGN RNEF LIRS FOVENIHE 2T LIS 2 hl i " Xt 2K RS
PR A R RIRETI(L, 4, 6-8, 10, 13].

AT WA R ERIRE NI, B2 RGEMA T 2RRENE. MNILRITE 2R R IR
3C 1R AN A T RS IR

2.2 IHEFERMRAEE 7T SENEETERER

KTIXTTH, VEWES A3 MREARIEREUA PR 515

KTIRAZRITTE THRERME, RATKZ THRHRZME REMRERIE. FMMEL, THFAEZME RS
REEMEEIRI AL, IO BR B2 3R 2 R G HIALURE 1/, W Tsidori [ «Nonlinear Control
Systems» (1995 %8 = k), Khalil i «Nonlinear Systems» (2002) F1 «Nonlinear Control» (2014), HEASHK
Rt RAERTREIRIE . — 28 NARS IR LN RSN KRB REEVEBIS AR 2 R REFS MEEIE IR A 07,
MEE e IRt R TR R R E LB L, AUEAGTEE, W EREEME S N IEAT
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FEELEMBER R A, RTARLIEREHRENEA T8 LA RIS T M LT %2
T REE A, BRI SEREERTY, KT AS A & (AAERIK RS IR HIHE
T AR TRERIERALT, 45 T ARERIE RGN — R AR, Mtk 1 Lk —Leimj M,

2.3 it Lyapunov 2 fIEERER Wi AT EE

TR S AR ARG RS R, FRATHE T AR S B E M & o IR R RS e 1 SLfr IR TR
5, WEARGHE, HRREEL Rk R,

PATRBNEIEADEMERT, — B W R [BEoX— W& . HHE Lyapunov F2UE 1R B 5 1 38— 2 — 1> LA
JRRCAHUORSEERIR . Arigse, SR HEBA4EN, AN, HNERTE R R B0 A2 i 1
JRRde AEIMAETRATERR E42 N0, Az i D TR SR RIS AR, MO A EE 1 B LE R A AN
PRSI, IXAME DU 2 AE -

IXFIARE A A B e ? U AR BN, BRIEREEN . MKW KK, FT
HIFR S /NS, T AN K T o (BT RNIASE R B L bR F2 a8 E s 18k, WS~ iy
SRR SRS — I AR B SN BB [, T A SR R T 3 AT Al SRt o A i — 2B O35
B

R TR ENAB, REVERARELSZTREN . i, —MEERPIE SRR E2
V. ARTERNIERS, IrANZIAPRSEEARSZ RS —FR R, HRE ML Fl 2 —Firia
EVERIME S . XL AR W, WAKRAERNAASE, BAWRBRATE R RS ENEIS . £
RGETTENN A, —HW R AS, MEAIEam e mUEE e X RS il T AT iR
GEBRER 2SR I AT DUE BT I 40K R G0 AR E I — B e B B 1

2.4 AR RGNNSO FTIIREEDTESES

X RURGFEEE, PR RFHSEFMNEMERE T, SRHMN A EE T ERES T 75b,
FIEARLNE, TR “Letk+83h” e, WAL RN EA 55

RS A PRI, POVXELRRIGHIEIR 1o HEAR, XMNTF—PERRY M,
FERCT AP ERTT AT RE A B L 1 RGN MR AU PEEE R, A IA ) 45 SR i T O -5 AN A it AT
MY, FrLAZ R TR AR A #R AR B g S

2.5 IL—LEGUERR, il Morgan (8RR, BLARIARRIR
EAM Morgan [FIRE, HAUESAG HAFRERE, 2 MROAREERR A BIEAELIERIRE DL, X
AR RAF R AR S 2R, T ARKRIER I EA RS AT, (BE5 RS ZE FEMER) .
ERRRGITEIERT, AHRAGEE - TERIERZG), HPMRBIEMAown- RERRY. AT
FHE Ao~ n—1 Y I BFE FEBUS — R A AR RSB T v Bl A" . 5L b, HLas AU 2
FERIX AN AN XL B B 2K RS, R HEEIE ARG K T WA EE 2
AR RS TR, HARZIE R AU SE AT
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3 IR EZERFRIEFI BN AR

AT T RME WA GRS G RSB AT

MERGTERE ZH, AAZH.

A4S ARG AE ME A B AR A el vt , FIERZMERT A RS, HAEVEEtZ — . — 4
PTEEH RS R B IUE T2 MM A FHEERE . RN TEMENE RS, HiERT. HETid=
AR :

Ay(t) = [1 — 4cos?(2t) 2+ 2sin(4t)
N7 -2 4 2sin(4t) 1 — 4sin?(2t)
_[~2+4cost cost
4x(0) = sint —2 + 4 cos t]

—%+1?55in(12t) 1?Scos(12t)
11 15

A0 = 1?5c05(12t) -5 7sin(12t)

A, O RAEERZE -1, AR ALl RGENATE . FEFFEAL (OB ML (E 28 2 &Y
AP ARS8, RN RLE REEAEE, EIE CEEAE, RN, A,
A OMNARSFEECEA M R+2T, ATRGEEARIEN . Xt R4

Rudolf Kalman i, X THfAE RS, BEHUGER RGEAFEIFIE, FERATHZATTRER (There is
little hope that the state of affairs will change soon) o XAt 1960 LTS . ERAE LM T, HAKRIX
TS IR BT

B A — AR T AP, @HZ «Open Problems in Mathematical Systems and Control Theory,
HART 1999 F. =fifEE e R E 4 A+ E. Sontag. J. Willems f{1 V. Vidyasagaro XAFHIZET 53
EEHIRA ATEMERL, Frb 58— I HEBUL S LM 22 R AR — BOMERUENE. T I AR RGE Y (] 2
E/N R

AN AR R HANM M, UL AR St i AE R Ge e ?

FATHERFE — T AR RGP JLRE AR, 5B J2 Isidori (Y3/F Nonlinear Control Systems»
(1995 46 =)o SRJG 2 Khalil FYREBEAE, Nonlinear Systems» (2002) #1 «Nonlinear Control» (2014)
SEVUFSEREARBTE R EAE CIELME RER LIS Y. fEXE M, 2/ 90% ) A A #HEEH
TEER R Lo

AT BA? MRATEE ¢ ERF O ERE? Sk — U, XA MR B LR 1Y
RZETAiER, 1LEORIGIRZ kR o8], TS « ZJ5 B R 2 At 2062 F I
W R R AT 212 B SR 55 SO 2 /0 BE M REAFAE?

N2 RG R L D NEAEBETEN S, BIELE N RGE iR 2 AT T RAERRE . (HIFLRE
R Z NHR Bt 7 IG5 RIS A R Z o
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A LABEIN 22 RGN TR 2 85 AR T FERRE M i Eo N A BMEEM TR ? BRAIANFIRIAE
PR oA H RGBT ST . R R ERR FAEBSE 2R, MBI B D AR i . FFE
PR AT RGBT Y SR MR R RPN BT M 8RB R 2 RS2 W5 AR E
M. oA INE, BOAHARRE, B — @ 2Bk

HATREB MR LIS ? AU % A LTl AREEE ek R A2 A 7 IR AHE 2R PR 2

TEAIRRGHRERT, AR RGA DL — Rk an

xM™ = f(x© =D ) + B(x©"D )y (6)

IS EATOIA T LOEBOR I ORI, FREPAS — D2 RN AR RS (BEMFEER R 25
AT BRI AT SRR A A OC H o AER ARG VBl 8K Ry , AT AR 21— B2 R H A 2k 1]
WAL

FEARAS 2 R () R ABI (] Bk, 2 Tk KA R BT T IR AR (OB (A
acth, AERRE EFE. AR EIAT L, 2RI IENESRT, B2 ATE R .

4 IREFEREHBHR SIS A BA A

AR TR A 2K ARG TT IR B -E R AL

WEEAFE, B M Krsde, HXRGAEIL. BHASAEDIN TR ETRAAE, 214
AR A 200 B, TOIRAE B EAB ST, Bl R A TS R 5.

FERZSZS AT IEMERL PP TSI R GE M o B XS TR RS ENE , AR A — ey
FEBLRAR, ARLANERT A RSy TR — RS R D T

PR BIMRAME, R REERIAT LM ROtZs AR AL 17— RIS T 1o O R SE Y
NEZDWE? WNPRERAZ/DNE TRTHRM RGN Z525R 2 NZH. £ Amazon [k
AR time-delay systems, ZHZEROENE D EMEEF T, ME “over 1000”! IXHIfH 47
X REUE W I SR GE Y AR A, PEES HAR BRRSA IS PRI -

TSR TR 23 [N rh i _EbRZS I, R4

X = f(x0t) + B(x, { u (7)
Hrp
[x(t — rl)]
a0
lx(t —7,)]

A — X EABRRNERGE , X% 2 AXMER . AR I TR et [ e i 42, WIE 24
Nt AEARLMERGE N BRI, X TRk AR R G e CAAHURS EInFE T, 2 L
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KT
AR, RIS 2R RGO A RS E T, HfS

x(n) = f(x(O'vn—l)‘ {X! t) + B(x(ONn_l)' <X’ t)u (8)

=

[x©m=D(t —1,)]
& = lx“’“n-“ (t =)

x(°~m‘1).(t - ‘L'p)

XA ARFRNE? HERIKEEABIR, FATMAT LA IR Q) Ui at, R AR R
G MNERER LIRS LR, WRTE, WATLUE MR RLIE R g X302
TERMFERI A . XALRZE R 2IKARGT A M R SR BRSO R, 2 A A RS
R AR G 5 ] ) A Bl R 2

XEFEHE A AR, M. BRAIAE, E2RKAGNERESRT, F
WA Sy, HRR A AR ™

EAHE IR, R A R LRI RS 20K REBAEUN BRI . HEL L, AREGIEX
T LBk 2R G LUK AR 5 2 YK R AR 2 A o

5 RIE

AE— PRI I N MER — G 25 — RO R N VR AE A S KR A A
ESEE
WAL, ROMEM TEM2 ML, ROWAHELREAL . AIEAEAA S 003 H
CEAMIAR, HEATE 2R AR, TEFEL,

Rome is not built within a day! 44K R %877 15 B AR 2 T AT — I TCIEMR R AT, (HAE,

o RMEAEHFREZNITEMA T HIBALF IR Z RBE RS T NS 2] T R R f

o UTNARIKARGITIEMAT AN AR AR RS 25 A T A DR AR AN T Y5

o PR RGN L HBOA AR DR B [P RIS B2 42 K ARG U5 T A T A R N ) S 2 A e 2

AP, (HXHA IR Z A& 2 BEE MR B2 5 E RS 2 g

RIGER, SRR MR WA T GR!0 AEKREE 2 N FEREE N

NX R FE ok, RS — B A G PR PE A R, HEShAR e HI IS A & J
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SRR U TR 22 AR 5 R i B A 2R
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