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( 6.13)
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s S . I TR ]
- 28.355 281s 1 [ \ 1/ ;
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3E 1F .
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1f 1F :
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6.3

6.3.1
6.6)-6.8)
6.15)
RC
RC
6.3.2
6.16)
6.18)
4
(fixed point)
(limit cycle)

(torus)

(strange attractor)

E. N. Lorenz®®

dx

T: —oX + oy
dy

— = —XZ + IX —

dt Y
dz

=~ - xv - bz
dt y

6.17)

6.9)-6.12)

(attractor)

(6.1)
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c =10,r=28,b=-8/3 X(t), y(b), z(t) 6.14 x(t), y@), z(t) 3

6.15
Takens 6-20)
6.16 T m
m v(t) = (x(t), x(t+t ), ..., x(t+(m-
1)) t m
m T
n m 2n+l 6-21)
(6.1) x(1)
6.17 x(D) 6.15
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y(t)
o

z(t)

500

Z(t)

6.14
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Time(s)

1000



X(t)

A
X(2)

x(1)
v(1) ]
v(2)
T T T t
6.16

x(t+1)

x(t+1)

6.17
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X(t+27)
A V(3)

v(2)

=

X(t+7)

X(t)




6.3.3

6.22) x(t) x(t+t )
T I(t )
1c)= 3 P(X, Xp,,)In PO Xnie) (62)
P(x,)P(X,,.)
P(X,) Xn P(Xn,Xn+r)  Xn  Xnsr
T 6.18 1=0.15s
1=0.15s
m=3 7=0.15s
6.19 6.20
6.21 10-20s 20-30s 30-40s
10-20s
30s 0.5s 30-40s 0.38s 0.6s 1.0s
( 64)
m=3 7=0.15s
4.0m 6.22, 6.23 10-20s 20-30s
m=3
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""""" Aftershock

Average Mutual Information
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Average Mutual Information
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b) 20-30s

6.22

*
*

14+])x
(2+1)x

b) 20-30s

a) 10-20s
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*

(2+1)x

c) 30-40s

(m=3, 1 =0.155)

c) 30-40s

(m=3, 1 =0.155)



6.3.4
(False Nearest Neighbor
Method)®? 2

m 2 m+1

Re

2 2
RL — \/Rm+l(t) — Rm(t) (6.3)

2
Rm+l (t )
Rm(t) m 2 Rm+(t) m+l 2
R. R, 15 6.24)
0
6.25)
0 6.26)
5.0m 6.24 0
0.18s 0.16s

(False Nearest Neighbor Ratio:
FNNR) 6.25
FNNR FNNR O
11 9

6.27)-6.29)
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Time lag (s)
6.24
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ON |
“Q ..
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Embedding Dimension
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