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An Algorithm for the Spectral Factorization of Unimodular
Para-Hermitian Polynomial Matrices in Continuous Time*

Osamu KANEKO!, Paolo RAPISARDAT and Kiyotsugu TAKABAS

In this paper, we address an algorithm for the spectral factorization of para-Hermitian unimodular
polynomial matrices in the continuous time case. Most of the algorithms for the spectral factoriza-
tions of matrix polynomials depend on the existence of the roots of given polynomial matrices, so
it is almost impossible to execute the spectral factorization of unimodular polynomial matrices. In
this paper, we provide a new algorithm for the spectral factorization of unimodular polynomial ma-
trices without the existence of the roots of polynomial matrices or the stability. The task one has
to do is only to solve a linear matrix inequality consisting of the coefficients of a given unimodular
matrix, which can be achieved easily by the use of numerical computation packages. The algorithm
we present here is based on the property of the storage functions for the dissipative systems in which
there always exists positive dissipated energy for the environment. This implies that the fundamental
property in our algorithm is also a self-standing interesting result with respect to theoretical points
of view. Finally, in order to show the validity of our results, we give an illustrative example with

respect to numerical aspects.
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PTHAb. O
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4. PHIE

1B ONTREROZ LT A 5 7280 (BB A 20 CTHRGE
T, DTOL)BARTINI = MfiileE 2 &),

_£2 1
Z(€)= [21+£§ 115} (23)

IHA, R ECL=FEVaT9THAEILRES
WCHERRTE 5. RP2[(y| b & T, —EHLEAATHI
WCLZEEITZ) IR bb00EEME LTO((n) =
§Z@F+Zm»%ﬁw,%@%ﬁﬁﬂéu

r 1 1]
2 10 -2 --0
. 2 2
1150 00
Boo oy b 1
N 000 00
=BG 02 0 |=| 7 2 (24)
&, 02 0, —?000 00
~500 0 00
[ 0000 00

EREL (L, € €RP?). DFIZ, RAMTF

P P
Py P,

ZHA L (22) ROBIATIIR SR A 12T 5 &

Do P01 — P, Do — Py
rp)y=|of,-pP -P,—Pf -P;
@gz — P2T —P3 02%2

>0 (25)

L% b, ATVD2x2 70y 7 BB TH % DOT, sk
DAL T B72DINE Doy =Py & Py=0y & 7 5LEND
. REWTHIOFR SNz PLICB LTI, pi; & P e R2X2
Di,jEFREL, (25)RNDEEAx4 7Oy 7 ORER
cEEHT DL, AHOBEIS, L REMEEHRIC X
npm=0@0pm:—%f@a:aﬁbwé.é%p
(25) ROFEE3IXx3 70y ZIZHERLYIVRRAY —DIE
PR EX D) pri=—1 b T 52 b2 s, #F
r(P)>01x

1
BEEREE
P |75 0 00 26)
—5 0 00
0 0 00
TME—E LT B, BEATHIL(P,)
D:[IOOOOO} e
111000

— 292 —

LLT, I'(P)=DT"DD k12538 TEL. Lizdo
T, A7 PRI

1 ﬂ o8)

be)= 1461

DEIEOND. EBIC, ZTODE)HFL=ZET 2T
HICTH 2 Z LAHEPD LR, dB(E)=D(—£)TD(E) b
MR TE%.

%72, Matlab % Scilab 7 & O¥flzI# CAD /¥y & —
VERwE (25) XKoL RO S &

—0.999070 —0.499999 —0.499999 0.000000
~1—0.499999 0.000000 0.000000 0.000000
“1-0.499999  0.000000  0.000000 0.000000

0.000000 0.000000 0.000000 0.000000

(29)

b, ThUE, (26)0 P, LT B L, EENE
KI0TADF —FETEMIIKDSNTNE Z L bh
b, 3BT, =2FT 25 ARY PIVHFIZ

| —0.541499+-0.383327¢ 0.382469

D'(§) =
—1.306437 —0.923613¢ —0.923968

(30)
DEHIBEOND. TN, D(€) LRI Z(€) DA~
7 MVHFER->TWAEIE, BXUILZFEY 2 5475
THbHIEDVHERTE S,

5 Hbh)I(C

KL TIE, EEHEREROL=FY 25 2 LHATH O
AR MNVHROT VT AL BRI, Boh7-kE
R, 52 O5NLHAATHID SR & W5 BATHIA
FEREMERKMERODZENTEELRY A2 THY,
FRATHOLC, F721%, BERELTCETWDLZOMORE
ST RE R BRI E CAD Sy r — VR EHT A2 &
TRIEMICOBEHICRD DL N TEL, F7-, 22T
DTIVT) XLFEED 2D, H AT AICBWTE
BB E U A ERMBEBOMEICOVWTHEE LT,

Gfld, KXHFTHBRAZ LI, TR F—pHE
KEZIULTHEHHT 255 IOV TERBBEEDME—CH
HEV)RELZHBMICETR LWL, T2, ATV T
VALDOREE R L TWAID XD ZHESHEICET 5w
CODDFERDT TIHEBIEH OB IOV TELRT
VB AS(9], AR IRER T 2 KR O B Y 7 P RE & TR
FTHILEDVHRETH L., S5, KimLo#EEONE G
bRTLEDH L., 728 21E, LHER D 27 LHHICB
AR REFHMEMEICBVW T =F Y 2 5750 A
N7 NVIRPLE R BDT[8,9], TD L) HBHT
DRGHILDOBHAB 2 RT L QLETHA .

RiRIZ, H—FEEVHEBHEI R > TW B KK ASE
HBE T ARSI R R e e S 2 R L E
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