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XA EBRMN UL TEERE, A2 R B R A B X,
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MFEREL2.5, T={0}, WERMNAUBAERLER L TRUKEENES.

#ig2.2 WMREER (C, A RELTRMEK, WEEERE (2.11) ZE&7 R WK
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RO PO HGCT R RNERE, NELHAEBERZE
QM) z=M,(A)Bu, y=V(A)z+Y (A)u (2.14)
MAL (2.13) FHRANERES, £BFTAN@ERTA. WA/
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0 —In 0 0
RFEBARERN. TR rn<ls TRURHLIR, FEHBR rank Q)<r. W L2 RS (4,
B, C)WfitiMiBE A,

=, RS RIRY 2 B Y

ATHMHAEFE n.p.m, FAE G 4T np.m. BERSEEB S L0 AEMHER >
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(1) NEEQEE A, BEEFEERAF TARAGCT, EHAEF ) o.p.m. P(1)
MAEGTEFT n.p.m, Q(1) MR, BIP(1)=0(1)?

(2) mEEE(DOOEZREEN, ®UQ), V(D3 2BRF, CAGT{RP(L)=

‘ P() (UM y
QU EFHERE, WK % % (4, B, O 5( B YemmnnE s, k&
P UL |
RHEBEW (D), R (A, B, O 5(- ) RBRR AT
—V(y W)

EMI 1 wEFAeCr FeCRUAIR(Fy=C, ZEPNDY B AEZFK n.p.m,,
m;jz;:zEG"EC”"E\_iE]IN(GTA"“)={O}EAEGTEKJH n.p.m, BPT(1).

R ES(DRP(D)ES Smith fRuil, W FAERESERE M(ORNQ), #58
P(A=M(M)S(AM)N(A), S(A)=diag(],_.S,(4))

S(A)=diag(9,(4) - (1)), ¥:(A) 19:, (D) ,i=1,2, - k=1
Heoy (D (=12, B)BXEHR

1 (3.1)
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i=1
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F=0, F,5,(0c)=0 : o - (3.2)
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g T=(T, T, T, Ti=(fi Afi - A 7'F)

;é'E-FFWs=deg¢.-(/’-)- DIU?NI]%IET%:{E%E‘%EE, T_lﬁ'ﬁ‘:- EXT_IBQ% Vi, VitV e,

2% ob 2% pLLE, ob /PN "ﬁfﬁ?’ﬂAB@ﬁﬂiﬁifﬁ, gf, 912'9 ) QEQ 4

ai gt KT
Gt = : ), K'—:‘:( : ),KT=( : )
‘ gi gtA” ! KT
1
0 1 ‘x\
il K*T=diag (H, H, --- H,), H;= R

}

[ X o x
S X FRTE BB S T

FRTEMK EA5H, GTHR NGTA =10},

BTEEKTMT, 2EE
KTT,=0 (i#7])
TR grAf =0 (i+#7, VYt=0)

(3.3)

(3.4)

(3.5)
(3.8)

HAGIR(CHT R T ANFTERA, MBEHFELHAGE, (D), -, du(d), deg @i (D<

vi—1, E#H
g4 i=g1G,(A)+ - +gidu(4)
B (3.8) A5t _
grai;(AyA'f ;=0 (i=j, Viz=0)
REKE 1=0,1,2,,v;,—1, FMUEENH
g7@i(ATy=0  (ix))
B Rdeg G5 (H<vi—1, WES
Fij(A)=08,+0,A+ 438, A7, dT=(8, 9, * Sp,-1)
WE (3.9 XBERK
0=d?KIT,;=d"H,
MR d"=0, HIG;(A)=0 (Vix])
F& G.D RWUBK
gi (A" —a;;(A4))=0
HILEANA
g5 (A" —a; (AN Af;=0  (Vi=0; j=1,2,--,k)
WRBEACEBIR v(d) (1=1,2, k)R
pi(A)=~i—a(d) (A @B. 1D R
dega;(A)<vi—1. % @;(D)=a;(A)—&;(A)MHA (3.12) REHAH
G oi(A)T3=0
HIR (3.9 #H (3.100 R, MHEIHEE
pi(H=0  (j=1,2,- k)

(3.7)
(3.8)

(3.9)

(3.10)
(3.11)

(3.12)

(3.13)
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By d;5(A)=a;(A) (j=1,2,- k)
FREH G.11) Amx—5ie, &IOF
$i()gT=0 (i=1,2,-,k)

REN S KR
S (v)GT=0

LR IN(GTA ) ={0}, BATTIERS, (D RALGCTIT a.p.;.. WRRAIS

GT=M"T" (r)( 0 )

G7
£ vy - T -T 0 —_— T 4 0 —
A PT()GT=PT(:)M (r)( G )_N (r)S (r)( o )—o
HIGTR(CMT AT ANFTAERA, B PT(ADRAEGCTYH n.p.m.. vV

3.2 WHEEAECC, FHIEIFIBHE YR, WSHFEFEC:, GTe€C, 7 4
EFE a.p.m, AL GT 947 n.p.m, #HETF S,(1), Si(1) B— Smith FRuE eI ERE.

EB AEE 3. WiEHAYR, SBRF=F, G'=G%, SLHWIEFLE LS. \VAY

ETH, WRF, GTHEEHE 3.2 MER, BITEKREREY (F, G7) 2 B4ER4S
BB R .

NG EWN R

% =Ax+Bu, y=Cx (3.14)

HhdeCrr, BeCrmimCeCh ., MPERINIKFEREF cC+fGT € CH R i {84 R4
KB, SAORAEF Hn.p.m, (BERHEEAEGC K n.p.m.), UL, V(1) 552
BREF, CH GT&#r0ERE, NWENERREFELTNEBEV (1), FHRAEALK 3.1 M
2
I 0o 0

0 S() UM (3.15)

0 =V (1) W(A)
REMETHREMN, HTEV (D=0 REHTHE,

51331 WA EHACC " fuf €CRAIR(f)>=C", &T=(f Af - A fYMTE1E
HEH, Bff g =eIT ' AIUBRNEERENWERY, Edhel=00 - 0 1)€C",
gT=eIT ' BT ' WE niT. MBALE n.p.m,

p(D=A"—a,_ A" =i —ad—aq,

grAr 1 0 = 0 0
] K*TR=I,5%K*T=R" (3.16)

B HEE RS BIRFS
Ap®(A)=@* (D tar-, (k=1,2,,n); @ (A)=y(4) (3.17)
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HFe»(4)=0, MIMNE
A‘p(l)(A)‘:aoIn:el(A)
Ap®(Ay=a,A+al,=e,(A4)

(3.18)
Arp®(A)=a,_ A" '+ -+ a, A+l =€ (A4)
H deg e,(A)<j—1.
& K'TR=H= (1), WEMNE
ny=g"A' 9P (A)f
e g7 (f Af --- A**f)=0, WHE
g"B(A)f=0, V¥ degf(A)<n—2, B(A)€C[4]
AT 4
(1) i>7, deg(A ¥ e(A))<n—2 = g" 4" I 'e;(A) f=0
= " A" P (A) f=0 = ni;=0
(2) i<j, deg(A e ())<n—2 = g"4" 9P (A)f=0=> ni;=0
FRERME
K*TR=H=diag(g"p"(A)f, g"Ap®(A)f,--,g" A" '™ (A)f)
HRMH
gr A g™ (A) f=g" A" (9 (A) +aw  [) f=g" A" " D (A) f
=0T (A)f=g"(f Af - A 'f)(—a, - —an, 1)T=1
miva, K'TR=I, & K*T=R"', \VAV/
REE3.3 N/ EEEAECH", beCr, ceC, f€C, gT€(CMT, p(l)=A"—a,_,
s A = —aid~—ay,f, g, e(DEBIE3. 1. WFE (D), v(DHBIROE f, ¢ Hd" £ R
SERE, W fFfEw(A) € CLAIHE RGAERE
( Ma—d | b ) (I"“‘ ° ) )
L ‘ ] 5 0 <p(A)i u(A) (3.19)
e 0 0 —u(d) w(l)
REHALEND.

B B, WOTMT, KTais|Es.1,
w(A)=Fy+ LA+ +Ba A*!
U(A)=‘V0+V1/1+"'+‘Vn-1ﬂt”-l

T 0, , Al,—A4 b T 0 M,—A4 §

. GO ol e )

Hrh g’=(/5’o By o Bu-)T=(B, b7)T, EK"=c¢

a,
)’ a=(a, =+ an_,)7

F=(Y, Y1 = Ya_1), 2{=( ’

n-1 G

IMEREN S
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1 A A*7F
1 A A% An? 1 .
M(2y=( ) M=l
0 M,(A) 0 -
!
=g
- 0 (1) - u(h)
(M(’l) 0 ><_’U"_‘q,,b.)= —1I._, Ml(A)(Aé,_,-a,)jM,(;L)b,
0 1/ \—gK?T o0 S gper Ty
I, —M,(1)(32n,—a,) =M (Db,
P g 4T ( L . ] )
—BKT(f - Ay —BKTA™f 0
I._, 0 0
ST ( 0 e ud )
0 —5(d) | w(h)

Hift ., =(0 0 - 0 1)T€C™ 1,
w(A)=—CK*(f Af -+ A )M (1)},
G(A)=CKTAf+EKT(f - A" fIM (1) (A8a.,—ay)
KT n-1 M1(J’) 0
=sK7(f Af - D (et (7 Nma
=FKT (o (A) - @™ (A))T=FKTTR(1 A - A*1)T
=E(1 A o A T=p(A)
Bt (L) H(3.1T)R &
Waz, BINITRT EREKIEY . \YAV
Bk w(A)=—CKT(f Af - A" )M (Db, WA BB RFEMLIT S,
(1) WHEb=0, B b=Ff KCR(f), Hw(A)=0;
(2) E c=v,97, BlT=v.el, MHAH w(d)=0.
3.4 HEARRE

v —Qn_y A—an_, 0)")

x=Ax+Bu, y=Cx (3.20)
Hr ACC™", BEC™r, CECH", X FEC™  fn GT¢C™ R &8 3.2 (1) B2 3k X (B4
BAKEARN. SR AEF Mo p.m, (RAZEGC HTa. p.m.), S(A)=diag (y,(4)
$2(A) - 9u(A)), YD) (95 (A), i=1,2,- k=1, U(4), V() 2BIRBREF, CHG %
B S(A) F#oRiERE, B B=FU(0o), C=V(0)GT, WHFELTRIERKE W (1)ECLAT, ##
BREERE

M,—4. B A
(o )5( o S U@
| 0 =V | WA

BB AREML.
iEBR xHEE T, T, Kifn K" R E®83.2, H%
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. KT\
Cip Cy2 Crs KT
Ell Elz Elh )
T
K%

uy(Ay=(1 4 - A”,‘l)b‘j (i=1,2,---,k; i=1,2,-,m)
Du(D=Bu(1 A e )T (i=1,2,0,0y j=1,2,,k)

I VY R
(AIn—A- B )
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Minimal Polynomial Matrix and Linear
Multivariable System(II)

Hﬁaﬁg ‘Ling" Yu Nian—cai

(Department of Mechanics, Peking University, Beijing)

Abstract

Part () of this work is on the theory of minimal polynomial matrix and part ()
is on the applications of this theory to linear multivariable systems,

In §1 of this part, using the theory in part ( [), some results about imput part of
a linear multivariable system are discussed in detail and in § 2, using duality properties,
the concepts about row n, p, m, and row generating system, etc are given, and some resu-
lts about output part of linear multivariable,Asystem are discussed, too, In §3, we discuss
the approach which can give the polynomial model with less dimension from the state-space
model and in §4 we discuss the inverse of the problem to give the state-space model from
the polynomial model, Some interesting examples a;'e given to explain the theory and ap-

proach



