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2
. X, .o
@ >0 e
0 X = f(x, . v y = h(x)
y(t) -y d{t) x (t)
6.1
6.1
5.1 (autonomous system)
x = f(x) (6.1)

(nonautonomous system)
= f{xt) (62)

6.2
62 X (equilibrium paint) (61 o= X t>0

I * (6.3)
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6.2
(Lyapunov function)
x =
ve 20, Ir>0=> Q<. -~ |lz(f)| <= V>0 (64)
6.4 0 (asymptotically stable)
>0 2(0)]| < r >0 >0
6.1
y X
o Vr(x) (positive definite)
* Voo (negative definite)
* v(x) 00 - 00
(globally asymptotically stable)
6.2
(uniform  asymptotic ~ stability) (uni-
formly asymptotically stable) V() v

6J Barbalat’sLemma
> 00 [(f)

6.3.1 (Barbalat) /

[(if) =, 0 170 « oo
6.5.2 (Lyapunov-Like Lemma) v (x)
Cuo)
* vy (negative semi-cefinite)

*v(x,t)

vie.n =0 ¢ ¥ 00
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. DOF)

v (@ @t et @ o - (63)

g GRnxl
g GRnxl
g GR"x1
1 GR™1
wo-=wur>0 u GRX"

Coriolis TOrqUe w GRnxn

,rv GRIXP
« GR'X”
w (0,0) (skew symmetic matrix)
1 OA/;, lA d M jk
dqij dqi AL
(Position control)
97= 9] - o (6.6)
w12 [1]
T = -Kpjcij - K djQ (6.7)
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(Hamiltonian form)

6.8

(63)

67)

T kpa - KDg (6.9)
v = M et 6.10,

(6.10)
Voq T s Kpa) 6.11)

(69)

v/ larkog<0 (6.1
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Control input1 (volt)
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