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in descriptor second-order linear systems
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Abstract: Robust eigenstructure assignment in descriptor second-order systems is considered; and an optimization
algorithm is given for minimizing the error of the eigenstructure assignment. Based on the parametric eigenstructure
assignment result for descriptor second-order systems, the parametric expression of the optimization index is obtained. The
optimization algorithm does not contain “’going back™ procedures, and allows the closed-loop eigenvalues to be optimized

within desired regions. A numerical example demonstrates its validity.
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R 1 rank M = rank(M 4+ AM) = no,  PRBZKMREVL = 0F

0<ng<n,rank B =r.
HilEAM, AD, AK, AB% 5 RGHNEM, D,
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TEFE A
uw = Fyx + Fi% (5)
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Mi + (D — BF))i+ (K — BFy)z =0.  (6)
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FE. “j: = 0, rank “;:] =n—ng (11)

MV, =0, rank(V,,) = n — ng. (12)
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W+ AW =0, (15)
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(K — BF,))V =0,
AV = AMVA* + (AD — ABFR)VA +
(AK — ABFR))V
ST RS T, B HAY — 0 JL TR
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4 F{H %]+ (Numerical example)
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10 =5 0 10 W = [0 1], FIHAXQ@DA KA B a0
K=|-5 25-20 y B=100 IziFo,Fﬂ

0-20 20 01 _[ 1.5965 —8.1515 8.2658]

0 — )
BRI 5 %50.1,0.1,0.1, i —0.8668 —14.3589 15.1001

100 [0 01 | —4.2654  3.9240 0
My=1000|,M=1]000], YT —0.1474 —1.2123 1.0000 |

000 000 )

L ! L TR E R G, WG = 001, ¢ =

000 000 0.02, g = 0.03, 727 73 ) B e AR A5 S 19t 45 1
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B —IT A&, iz;ﬁ—ﬁfu = fao = fa1 = fa2 =
fs1 = 0.2, TiHEAE A 753X PR e A se 4k, LXK Ta) 15
H—1.5< s < —0.5, =25 < 85 < —1.5, =35 <
§3 < —2.5, —4.5 < s4 < —3.5, =b.5b < 55 < —4.5.
B AHap 5> MM Ha, = 0.5, ay = 0.2, a3 =
0.1, ay = 0.1, a5 = 0.1. AL 2
J =1312.9, s; = —0.5, s = —1.5, s3 = —2.5,
s4=—-3.5, s5=—4.5, f1=0.2890, f5;=0.1274,
fa2 = 0.0890, f4 = 0.1072, fsp = 0.0221.
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8.1172 3.9662 24.9930 10.3653 41.1305
9.4056 12.8919 2.1021 35.7704 —0.4502]’
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5.4911 3.4000 1.3352  2.6000 0.2435
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—2.7456 —5.1000 —3.3380 —9.1000 —1.0956
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—18.00 —6.40 —42.00 —9.60 —50.00
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= | —50.40 131.20 —16.80 184.80 20.00
| 82.80 —38.40 165.20  9.60 270.00 |
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—5.2646  1.2600
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v =

3.6000 16.0000  2.8000 12.0000  2.0000

21.5746  6.8644  3.3753  1.6406 —0.9848

26.9664  6.1150  6.9710  1.4691 —3.4673

—3.1213 —30.3708 —10.1086 —49.7815 —8.8551
—18.7059 —13.0299 —12.1855 —6.8059  4.3605
—23.3807 —11.6073 —25.1670 —6.0944 15.3515

KT UL RS MG, VI T 5 RS
K ARG A E AR S I m AL T34 :
d = [Y-[abs(s]) — abs(s)]?) /5,
=1
Horr: fEEHEHIESEN T, d = 0.0983; mEdEE
BEEHISAER R, d = 0.1732.
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YERT IR A R G I R AEAE VR AIE ) & “ 7 1]
K, XU Ed SRR S iR A E R, R
F G W E G5 /0T T 2 504880 R () A B 1 &
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E 2 BT R I EMATLABI iy 4
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