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c"x + d"y, x ∈ Rr, y ∈ Rs

B(x, y) = A0 +
r∑

i=1

Aixi +
s∑

j=1

Bjyj +
r∑

i=1

s∑

j=1

Cijxiyj $ 0

B(x, y) $ 0
$ 0

x
K y Y



G(s) = C(sI − A)−1B + D

{
ẋ = Ax + Bw
z = Cx + Dw

H∞ ‖G‖∞ < γ Y & 0




A"Y + Y A Y B C"

B"Y −γI D"

C D −γI



 ≺ 0.

A = A(K) B = B(K) C = C(K) D = D(K)
K x = (K,γ) y Y !

le

c"y, y ∈ Rs

A(y) $ 0
g1(y) = 0, . . . , gp(y) = 0

A(y) $ 0 gj(y) = 0 y
s = (y)

s
n



nK αol αcl

−

−

−

−

−

le
nK = αol = αcl = = (x, y)

x = (K, γ)
y = Y

y x

α(A) A

ẋ = Ax

Y

[
Y A + A"Y 0

0 −Y

]
≺ 0.

α(A) := max{Reλ : λ A} < 0
H∞ s (→ G(s) := (sI − A)−1 RH∞

‖G‖∞ < +∞



K1

K0 α >α (A + BK0C)
H∞

min
K

‖(sI − A + BKC − αI)−1‖∞
K1

wi → zi

wi → zi

K1

K2

K2

K2

H∞
K1

‖Twi→zi(K)‖, i = 1, . . . , p
K

K

s (→ Twi→zi(K, s) i = 1, . . . , p

δi

p∑

i=1

δi‖Twi→zi(K, ·)‖i,

‖·‖i H2 H∞
H2/H∞

‖Tw0→z0(K)‖,
‖Twi→zi(K)‖ ≤ γi,
i = 1, . . . , p

min
K

max
i=1,...,p

‖Twi→zi(K)‖.



(n,m, p) H∞ H∞ H∞

(9, 1, 5) 0 20 45 2.005 2.02 2.612 1.62
(4, 2, 1) 0 4 7 0.154 0.157 0.215 0.073
(4, 2, 2) 0 31 51 1.192 1.155 1.263 1.141
(55, 2, 2) 0 15 294 13.11 ∗ ∗ 3.23
(55, 2, 2) 1 46 408 10.21 ∗ ∗ 3.23
(82, 4, 4) 0 44 1501 0.8364 ∗ ∗ 0.2340
(130, 1, 2) 0 11 1112 0.447 ∗ ∗ 0.447
(240, 1, 2) 0 2 3052 0.816 ∗ ∗ ∗

H∞ le
H∞

H∞
H∞

(n, m, p) ∗

K x

K = Φ(κ)
g(K) = 0 g(K) ≤ 0

g = (g1, . . . , gq)
x(t) w(t)

gj

m,p k n
H∞ H2 n

H∞

n
ω (→ λ1 (Tw→z(K, jω))



G(s) = C(sI − A)−1B

ẋ(t) = Ax(t) − ByL(t)
y(t) = Cx(t)
y(t) ∈ K
yL(t) ∈ NK(y(t))

t ≥ 0 K 0 NK(y) K y ∈ K
(A,B,C)

〈ż(t) − RAR−1z(t), v − z(t)〉 ≥ 0 v ∈ K̃,

z = Rx R−2CT = B R = RT & 0 K̃ = {h ∈ Rn : CR−1h ∈ K} z(·)

x = 0
Y K Y &K 0 R

R−2CT = B
(
RAR−1

)
Y + Y

(
RAR−1

)T &K 0 (I − Y )(∂K) ⊂ K
K = Rn

R Y

K = Rn
+ Y 1K 0 xT Y x ≥ 0 x ≥ 0

A = A(K)
K

A = A(q) B = B(q) D = D(q) K = K(q)
q

(x, y) = (K,Y ) (x, y) = (q, Y )
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