Rz A% I%E, F1285 18 ('9914£ 1 R) MARENNERESSR
Applied Mathematics and Mechanics BE R W K+ H K

FELEET B QIR HI E BRI HIE

AR MER

(REETKRE) (REHEHMRL)

wm E

A SR T A AL QIR A E TR H At 0RT B BIL R yES N FIL Qizhly
KEEHE, AEXT A BH o g A0 AEETR, HRET HAMEMNEIELET
HfE, AXBHTELSRETRHNETARLEY, TRUBTA = WERER. 4, KKIE
ELERGEN N, RERRFE, ETAEEUNREH—KABE B TRIRE R B 6 KL
&, AMEREETTRAGENETARENHERE, TUEDHETFERERERRZ.

XWE LOEH ATE AECR AER
-5 =

.éﬂiﬁ:ﬂt?ﬂé?ﬁﬂFﬂﬁ@;ﬂ@ﬁ%;‘%ﬁ%ﬂﬂi@ﬁﬁ%%%%Aﬂ]%’w&ﬁl‘ﬁ]ﬁ'ﬁ‘ w1, 23k, 4
BN TR s s LQEHES TRANRBKNREBERRESE, HoBL THEE
WA R Ry, W REENRUER, BRESRPEEER RN ML, XERBEEN
NS4y, BESLT AR n 4R AEE R 5 R, 4B AR FIEM KA WA
0L, 2IhE IR, XPAAGE A S B Er, RERHER—RE, W5 —K
1iF 124 15 R B it o ot T DA AT B AR R B ERAR

ERERE, UTHREE2ERBIERTMEIENGRE, FPARERRHETRES,
PRBHSIEEE, XHENXEZREAEESAERR, BRENHRE, HTRE
BAX HEM, HIEBERERZALZ, ARTEMERHRE,

N FEHARKEY, TLCRARNERBESBAESBWEE, XTRIAL3 13,
Y& n LR KR, RFSPRENAEFEET, MEERBLHLE, REERHAFE
H—3aRENRETLUT, EEHE AN EES, AXETFESREREY, ELTRHE
BETFRAGREOETAREN, FEERARERNBRRANRY, BERNTEE N BB &
Ry BEAMEEEBETERO—N, DMAEREEEIRENAEERIBENZ., AXE
HMEETAH, BEHF—BE,

FHEEE, XTHEZELRREN, REAEFE

AX=AX (1.1)

C T REE—E ST ] WX, 19904 1 B 16 H KkEl.
4%



46 w# n O ® B B &

Heh AFgnx nBYLRN BRERE, HFHERHAEESMERHEM, WHOERE

A, =e* (1.2)
WA ARTEE LB ERNHZAS, AEHFEN
AX=pX(=e*X) (1.3)

RER(1.2)RHEH E % 4., WX FZERERE(L.3), AAXREFEREREY, ®F

DB EERNAEN RBEE, EFT(L.DORERS, WRBEE-IMHEEE, S7TLURE
A=la(u) (1.4)

AEME(L.DS51.INRRHERY, AUQ2))REERRAEEN,

T BEMyARAEN, (LL2)RBEREEEY,

FESC 6 IH , BRATB BRI LQE IR E-RRHRAE TA> 0 HNBURRIES,
HEWEY TESNANHMREERRIE, 2RT—EESNANH I MREERREIR
MERADS, AXBEFBEABKRLQE HINALEME TR EHENAl> 0 BURIR, By ESEH
HLQE RN AL HR, XERBEREERREA, REXN FL2)XNKHERBAERNEE,
ERERSESNANTERNEEEEEANEY., TROURTUARLE FERARE kR
REBREBENETTARENT.

Z RETTEREBAESNRRR L

HHmELQ MENE, FanERARESREAEXI 1 IREY, EREEKRESR
Fy CGERERFSE L1

I+ G SHY X=X (2.1)
& (S=QHX=u'd'X (2.1)
JR 1 TR ARAE 5 R

(I + QT )A=pdtA (2.2)
E3 pi( G —=T)A=—PTA (2.2)

KPR TSER, BHEASEEMRT Eix <d”, FEle1wm, N FELNFLQZFIHEIE
THRAUH B, HENREERFUTXR

G HET GxAt

el HET  IT+FxAt (2.3)

. Q? MR T Qx At

FREFLQEHFREMEN, ¥ FAEIBEEAEEBAERGRE, AR, BI&H
HLQEHRBH AEET BT, XEBREM FEIMY—F/NE, &

w1+ p-At (2.4)
XA pE I RSN B T ARESBRORER T, X ERRIEHR, ¥(2.3), (2.4)RA(2.1)
X, H

(I+ux AT +GESXADX =(I+F x AH)X
BRIz, H

X+ (uX+GSX)At=X+FX x At+O((At)?)
XEREKHE, FTHRSAi>00, &

(F—GS)X =uX (2.5)



E N ELQisH X BAEXN KM : 47

XEL21HER M AESEER ., $(2.3)R(2.4)RA(2.2)R, ZHRANER, &
(F*—QT)YA+ uA=0 . (2.6)
S22 # ey K A i e R AE 5 R ARR
INMBEHESERMNBE—IMEEXR, AR ORXUATHREEYE F H, X
T RBNEE 1 XABF S KENRKRBORT R, B8 REAIRIE(2. 1)ROKE E —
EEBNBEZAN, FUSERNBRARRERTIEH, EBHAT, BAERER/N, BHFR(2.1)
BHAEE, DESBERBERS, ARERE 4H(2.5)K(2.6)RRHATIHE,

=.e'Wm it &

FEXMITTPEH T, 9 e M E ST/, ZABRERS BRI 2k
HABRTHRN, YRAEFRRCE™ENER, NRRALR
gh=[e4/m " (3.1)
WAL/ n 1%, BREEBRT, ARBE s KF, RARTRERFENRET.
Je B B A TR e BT B, TR Xy

ex=”ET°(1+X/n)' (3.2)
¥ETERTT BT, e TUEN

n=2¥% | (3.3)
X, TURMBAR

(1+X/n)EM)=[(1+ X /n)(2"™7? (3.4)

B, EBN=15 2"=32768, BX=1WNBMALEBSHLYEHRT. BEREBIEN=I15KE

. ‘
AAEFEZERY n BERAH, RELERS RERETEFNREZNTR, AERE

FEFEFEATRE 20, BAX /R E/NIE

(1+X/n)z=1+2(X/n)+(X/n)2 (3.5)
¥X/n5 1 IS HEAEREHE, BAHENRERREERBMEZ THTH, Btk
ERNYFERNRZ

d=2(X/n)+(X/n)y=(X/n)x(2+ X /n) (3.6)

XA, BRERELE
if X<0 then begin X,=—X;NE,=True end else NE,=False;

d:=X/m (E:n=2%)
for i,=1 to N do d,=dx(2+d)
if NE then eX,=1+d else ¢X,=1/(1+d); (3.7)

ERMUEEER AR TEI/NI RS 1 ANmHBRAEERNTTE, TasaBRK T, &
FRe(3.3), (3.4), HILY n k32768 I AF] 1048576 B, REBEL M5 K K ik, ER
(1+1/n)*2 n B LT d%, BESHETH. FAAG.2)RXitHe X

n= 1024 "~ 32768 1048576

e~ 2.71696  2.71824  2,718280
5 2 FiReal x 47E1BM-PC L fiti, £ 7 L +HHABBF.



8 % 7 &’ B B A

XPMERRBETUEKBER, 1 M(3 1)it§l€§ %ﬂ%@ﬂﬁ
eX=[eX"PP=[1+(X/n)+(X/n) /2y + - T"
~L1+(X/m)+(X/n)/ 27" (3.8)
BRE(3.2)RE T—W, HBEHEBZXS0HN
d.=(X/m)x(1+X/(2n)) (& n=2")
for i,=1 to N do d, dx(2+d),

X, =1+d (3.9)
BERiFE%, /%X—l, e, H
n=64 256 1024
e~2, 71817 2.718275 2.718282

X -Rikskthe X, YXA/LWRRTT, He *=1/e*, XEQG.)AFERRET
WX ABFT VR, eMHE BT A(3.8), (3.9), AEXEBEN Y HAREX, &
AR AR B R GEE
AX=XTA |, X 'AX=[2] (3.10)
R
eA=X(X"'et X)X '=XeX "I X 1mXe . X '=X[e* | X! (3.11)
”CKP X AR BRI, ARG X 2B L,
ERAER YWITHE
edx[I+(A/n)+(A/n) /27"
(=XT(1+A/n+(A/n)/2) | X1 _ (3.12)
MBHERN AR, BERA/n R ?E’J\B’J% XERN TAMERIEEEN ERERE—MEE, X
., ARIAES SRBERER Y, E

Re(4)>0 (3.13)
RIESR, e FLQ#® FIRE, RER(2.5):\ % — - S0 gy, B FAE R
A=GS—F (3.14)
MATLLT
M, % Al

EMEXHR, ANZEREREEERN, YREAFEEN, XEHF— 44 EHER K
B, BIHEAR: R
[ 1.0 1.9 0.8 1.2
—-0.6 3.0 2.1 0.8
0.0 —0.8 2.4 0.6
[ 0.4 —0.8 0.2 5.6
ERN=16, HHBIHEe'R
[ 11.1727 —13.4207  13.7063 103.3792
5.1307 —11.1023  16.8386 78,3592
5.1128 —14.2579 1.3819  30.7035
L 29,6308 —55,6509 —10.3997 260,8278

A=




EEHALOBHEBRENHHL R

T RE B A TE X g
(1)AREEHE  w=254.6780 (lnp=5.54002)
AAEREE (0.413776  0.309918 0.112123 1.0)

(2, 3)ARFEME  p=1.795835112.49489%(Inu=2 53554301 1.4280483i)

KAER & {0.870379 1.0 —0.014688  0.110769
+(—0.479443i) 0.0i 0.512271i 0.080767{ }
(4)RMEE  p=4.010486 (lnp=1,388912)
AIEFE (1.0 0.173725  0.179292  —0.070499)
T B e A B R E {8 5 ZRAE 1) &y

(1)R{EME  A=5.540002
AfERE  (0.413777 0.509919 0.112123 1.0)
(2,3)ZfEE A=2.535544+1.428049¢

KEEME  {0.870379 3.0 —0.014688  0.110769
+(—0.479444i) 0.0i 0.5122715  0.080767i

(4 )ARFEMH  4=1.388913
AEERE (1.0 0.173725  0.179292  —0.070499)

HEBEATUAR, WRAN=20, BFUEEHLL,
HEREIBM-PCLERN, K HBLIMERea1x 4, FKR MS-PascaliE 3. 205
X, LRBAELR T L HERERECE.

8 £ x ®W

1) Sh7588, BRLQEMHAERAER HEEHNLSRE, 2 (1990,

[2] 87, EHNELQIFTANMNIMREERRIERALEERMAE, KEBTREFR,
1 (1990).

[3] Wilkinson, I H, and C, Reinsch, Linear Algebra, Springer-Verlag (1971),

(4] 788, #FEr, AABLEENRETREFERERSE, PDRESITEEHNIEE N B>
k.

[5] Wybourne, B, G, Classical Groups of Physicists, John Wiley and Sons (1974);
AR, HEE R HEpEERKNAY>, BEERE, JbE (1982),

[6] &hH, ZnEES LQ BRREMNRKERRIEBHERK %, AEHTRFETEEN
KPR M, 60—3095, ‘

{71 Laub, A J,, Numerical linear algebra aspects of control design computations,
IEEE Trans, Automai, Contr,, AC-30, 2 (1985),

[8] Franklia, I N, Matrix Theorys Prentice-Hall (1968),



8o % #H ® B B F

On the Computation of the Main Eigen-Pairs of the
Continuous-Time Linear Quadratic Control Problem
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Abstract

The degeneration of the eigenvalue equation of the discrete-time linear quadratic
control problem to the continuous-time one when A#~+0 is given first, When the
continuous-time n-dimensional eigenvalue equation, which has all the eigenvalues
located in the left half plane, has been reduced from the original 2n-dimensional
one, the present paper proposes that several of the eigenvalues nearest to the imagi-
ﬁary axis be obtained by the matrix transformation A,=e<, All the eigenvalues of
A, are in the unit circle, with the eigenvectors unchanged and the original eigen-
values can be obtained by a logarithm operation, And several of the eigenvalues of

A, nearest to the circle can be calculated by the dual subspace iteration method,
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