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Abstract: This paper focuses on the Lyapunov function optimization problem. An orthogonal matrix construction

scheme is proposed to solve the optimal Lyapunov function in the Riccati inequality. By analyzing the geometric char-

acteristics of the system Ho, norm, this paper transforms the Riccati inequality into an approximate equation, and gives

the existence condition of the optimal Lyapunov function. Based on the given optimal Lyapunov function existence con-

dition, the proposed orthogonal matrix construction scheme transforms the problem of solving nonlinear equations into a

linear optimization problem of the amplitude and phase angle by using the rotation transformation, and realizes the Lya-

punov function parameter optimization. The research result makes up for the deficiency in the current researches that the

optimal Lyapunov function cannot be solved, and therefore is constructive for the system performance analysis and the

non-conservative controller design. The effectiveness of the proposed orthogonal matrix construction scheme is verified by

an example.
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Hrho, (15[,

A 10 HUBR PRI B REER, WAL 1E5%
RGO FE R, X BL I JE 2 g MEAE Z e p AW/, fE R ZE
BOEHN Beg — OFMTHRAGEE RS IR AE T, eg Me K0
T0. XRIZEEFAT WS
5.2 ZHEETERREMT

N T HCBAN R 75 12 A 2 R K R A RS AR
R ETIEE & A P NTAE 2 UAWN

’3/72 - Amin(F)|P7 (60)
HAF=AA—- KR+ J)(R+ J)'K. fi {540 5
TSR B H o JEEU G T

P =0} ]0.338245 1.0334902 0.051232 | O,.
0.493773  0.051232 0.579295
(61)

FRHE (59 FI(61) T 4h 2T v X R B 240,
3(60), AT AN 7255 B ) R GeH o TEEAG 45 2R
F245 T LMIJTVEFNA S 7 1L T A3 45 Rk b, 3L
A = 0.921876% N T-LMIJ5 7%, K A S Al i
J7 A3 9mc = 0.878734. MR HE 2, 4K FILMILJ ¥
15 31 1) 2= TS U R bR B i RGBT H L YERERS, FEERR
KirZE. 52 M, RS54 T E R FE
) A U8 S R T R H L PERE T

&1 HRIAEPIILER

Table 1 The results in the iterative process

7 ep T REESHE P12, P13, P23
1 9.2551° 0.016154 —0.858616, 1.690625, 0.366706
2 3.0961° 0.004667 —0.710907, 1.716724, 0.339192
3 1.3099° 0.002040 —0.651040, 1.724335, 0.334221
4 0.7798° 0.001192 —0.623947, 1.727065, 0.335792
5  0.5392° 0.000815 —0.609252, 1.728309, 0.338458
6 0.3845° 0.000601 —0.600105, 1.729012, 0.340814
7 0.2756° 0.000460 —0.593939, 1.729468, 0.342632
8 0.1977° 0.000360 —0.589633, 1.729784, 0.343976
9 0.1421° 0.000288 —0.586578, 1.730009, 0.344950
10 0.1020° 0.000237 —0.584401, 1.730170, 0.345649
11 0.0733° 0.000200 —0.582841, 1.730287, 0.346153
12 0.0527° 0.000173 —0.581729, 1.730370, 0.346514
13 0.0378° 0.000153 —0.580928, 1.730430, 0.346772
14 0.0269° 0.000140 —0.580352, 1.730473, 0.346959
15 0.0195° 0.000129 —0.579937, 1.730505, 0.347094
16 0.0138° 0.000123 —0.579642, 1.730527, 0.347189
17 0.0097° 0.000116 —0.579426, 1.730544, 0.347259
18 0.0069° 0.000113 —0.579272, 1.730556, 0.347309
19 0.0052° 0.000110 —0.579162, 1.730564, 0.347345
20 0.0034° 0.000108 —0.579086, 1.730569, 0.347369

21 0.0026° 0.000107 —0.579028, 1.730574, 0.347388
T g NIRRT, €p = |u1 — 1| NIR{E IR 2.

k2 FAHEHAET

Table 2 The system H,, norm estimation

Y 1Gllse ¥ LMI ¥ MC
iR 0877315 0921876  0.878734
FEXTIRZE — 5.08% 0.16%
6 4k

ARSCE X Riceati AN 32 1R R SR AL
R, 38 7 — AR SRR I T 5 %05 R UM
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PR R B AR 2R AR D A,

P e AR e, g AR 2 17 R AL B0 SR A i) RV oM i
AN BE T2 PRI AR il R, 336 T S B2 0 85 K R )
Ptk ASCHIWHTEME O T b RS ICiR R i i 2 e
eV R R AU ME RS FITER T S0 R GutE R o i AR
SEREHIR R B R, B RN TE H AT
BIF TE A e SR AR B D 2 M U R R U A A, RIS
NFSEERTI R G H NERE TR /4T T FEA
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