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Simultaneous H® Stabilization for

a Class of Multi-input Nonlinear Systems
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Abstract Simultaneous H*° stabilization problem for a class
of multi-input nonlinear systems is dealt with in this paper. A
systematic method for constructing common quadratic control
storage functions (CSFs) is developed. Based on a common CSF,
a continuous state feedback law is designed to simultaneously
H® stabilize all the closed-loop systems. An example is given
to show the effectiveness of the method.
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f31(x) = x1 cos z2, faz(zx) = 3
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gr21(x) = e™3F72 Gra2(x) = —z1 (25 4 1)
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gsn (x) = z1 (23 + 2), g312(x) = sin® x3 + 2
gs21(x) (x5 +2) g322(x) = —x1(sin® 3 + 2)

hii1(x) =1—cosze +x3, hi2(x) = zoxgsinxs + x4
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(a) FR% Q1 (WHHIRE4 [0.9,0.7,1,0.9]7,
H w(t) = cost — sin®(25t))
(a) Subsystem @, (The initial state is [0.9,0.7,1,0.9]" and
w(t) = cost — sin?(25t).)

0 2 4 6 8 10 12 14 16 18 20

0 2 4 6 8 10 12 14 16 18 20
Time /s
(b) TARZ Q2 (WIHIRZE N [0.5,0.6,0.7,0.8]7,
H w(t) =z, sin(30t) + 23 + 2x3)
(b) Subsystem Q. (The initial state is [0.5,0.6,0.7,0.8]" and
w(t) = z1sin(30t) + z2 + 2z5.)
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H w(t) = z3e™" — z2 cos (10t) — x5 sin(20¢))
(c) Subsystem Q3 (The initial state is [0.9,0.8,0.7, —0.8]" and
w(t) = z2e~* — x5 cos (10t) — z3sin(20t).)
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