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UNIFORMITY THEORY AND ITS APPLICATION
ON FRACTAL AND CHAOS

LUO Chuan-wen
(School of Forestry, Northeast Forestry University , Harbin 150040, China)

Abstract: The uniform index theorems in R1 and Rn were proved , which is the base of spatial property studies on random point set,
also that of the spatial property studies on chaos. When uniformity theory was used in the studies on chaos, it was found that the
uniform indices of double periodic fork were determinate convergent and that of chaos were convergent in mean square. Monopolized
line length can be used to differentiate the intensity of chaos, on which the new word "chaometry" was constructed to show the
intensity of chaos. The model and serial on chaos can be quantificationally evaluated by chaometry. Chaos can be interpreted as
uniformization of track point set.

Key Words: uniform index theorem, chaos, fractal, monopolized sphere, chaometry

CLC Number: 018 Document Code: A Article ID: 1000-7857(2004)12-0031-05
n=1,2,--,r o
1 1 n S(
C ) iy ) ,a S ,
o 2"
.6l i S L=y
BN , , , 2 mo =1, 2
o o , n . L=1,
(1975)1 , 211
\“40\ , o
) NN o ,
2 ;
N n , o 3
1 13, i
7 1 [a b] m ,
Tr n
G — (D a,
F(?+1) S
. 2004—09-18,
., 1962~ 321 (150040), ,E—mail: luocw—cf@nefu.
edu.cn,

~-31-



12/2004

F(S)=P( <s)=l-e™ (2)

2m_
Z:A s l( 2)

As

:lim (1+x) " =e

x—0

:F(S):l—

{m(—ﬁj)}ﬁ) el

, l[a b]

2m
m, =5

ab
feyre : B)= [ aesds=r D=
0 A

S m S o
s :F(s)=1-e
y=2As, vy
12 1

Go=t-e ", gy)=y-e

y

f _17 2 ilyd _ 1
(z)_2 Jo R A

’ 2’ X2 o

m-1
m —mAs

— m- —mASs S
(2mAs) I -ms (mA) s e

m € -

2" I'(m) I'(m)

h(s)=2mA

—32-

s T=ms

T ms 2m - 1 1

T ms o 2m - 1 1 .z
b= =ab =™ b am = Am 2™
b L ;
_ﬂ " — —zm
h=dm— ) e = g
m) I'(m)
2
X (2m) = 5-.Di) =
L 2 , El) =5 .D{) =
4m2 — 41 , L o
(4m) ™
2
1 X ’
2.2n
2 n "
, R (1'0’
r
Fi=H <n=l-er o
L@ 1
ss=r',A=m A A
7A 0(3) ’ '
S o
1 ’ ©
2(n ) "
m ) ’
L xem :
2V, (Iym ' X
(2m) 2m X2 °
] o
2
By @m) _ 1 o
E(L) = = » D) = -5 =
=2 im =V, PPy
1

—0( m—oeo ),

mV (1)

n, JUE ,
15
%
) H N Trn _’O( n—’O
2 F(7+l)
)o
b (
),a ,




12/2004 BASIC SCIENCE
. "4 L—bf , }2(2m) A 2(2m) =11/18 P(13)=2/3
TV (1) e IR L DY “2mV (1) ° P(131)=7/9 P(132)=15/18 P(133)=8/9
b a M, :(%)
b b N 3 5
1 , 2 R n 4n , : M,._(?
3 n )
N . , Koch s 0,
’ In 5
o ’ 05 H 11’1 6 o
, q, q<l1, Koch ,q=5/6,
4
3 Logistic
2 n Sis S, tpmr(l—x)  ref04]  xe[0,1] o)
1 55, X1, X2 € Sy Feigenbaum ",
d(x1,29) = cd(f(x)), flxy)) .
d(-) . : S5 4) .
o S ; (4)  %=0.5
, (1), Koch ’ 0.008 -
. 0.007} *
4 S n MG»O"G
, S 0, ﬁo.oos ¢ > ~3.569800000
;S Sus Sa . ot 3 Seeniers
& ¢ m3.569945674
S. D<n, S, Hausdorf 12, 0.003 *, .
dimy S, =D<n o0 Duggw:z‘izw“n““
S. n  Hausdorf :H%(S,)=0 0.001 °°°”°°°”°§8°°“58§$”EZZE?%
H'(S,) S o‘mo 2000 4000 6000 BOOO 10000 12000 14000 16000
ER s
.S 0,
’ 2
1 1 Koch 5 Koch
’ )
s Koch . (
/'A\ 2 ’
SN N 0
Y\“—\"I‘ k"""— / s s
\}// \_/
/ N A 2 r 8
A ‘\ '\ © ’ ©
Ve \ e ° \e ’/ \\ 0.42
101102108 4 WIS 121122123 45 131132 183 8,:(;
OV 56
1 Koch Koch 2o . . aatansTIoE
K0 30 FEANE
502 s
Koch , 1 4 .1, gggg o
11,1213, P(1)=0 P(11)=1/3 P(12)=1/2 gfg _—
P(13)=2/3 piep e
M, :é—+;—x;—+;—xé—+;—x;—:% D-]22:)00 0 2000 4000 zo&;zo 10000 12000 14000 16000
2 16 ( D, : 3 r=36 ( )
P(H)=0 P(101)=1/9 P(102)=1/6 P(103)=2/9 P(11)=1/3
P(111)=7/18 P(112)=15/36 3 , (4) (

P(113)=4/9 P(12)=1/2 P(121)=5/9 P(122)=7/12 P(123)

33—




12/2004

(4) 3 b
[3.828427 3.828428], 0.00001
0.5 S g T
0. 4 ancowa Sws
0.3
0.2 :
o I SERAKE
0.1 : o B E
0.0 S999pEs
29000 0 2000 4000 5000 8000 10000 12000 14000 16000
ERRE
4 r=3.828427 3 050
0.6
0.5 ' s nshg s dao
0.4 : wssestanosso
0.3
02 o BEBEE
o - H5E
00 "uauauunﬁwucwuauaoﬂ

—34 -

0.1
-2000 0 2000 4000 6000 8000 10000 12000 14000 16000

R
5 r=3.82842711 9 550
0. 020
0.018
0. 016
i o MEHAE
0.014 o A
0.012.
0.010 n o '
0008 b0 BODIVEONEOADVODAVGOND OO
-2000 0 2000 4000 6000 8000 10000 12000 14000 16000
SERRE
6 r=3.828428 3 050
4, 5. 6 (4)
b r b
b ( )N b
N oo .
7 s r ,
(4) o
5
3( ) S ICR'—I
Ko =f(x,) (5)
xpel nf ne>1 000), (@, » %, a1,
/\ B xn) :C(x()v s n) ) (5)

- ~3.90
. a =3 05
T ™3.97

51 305t 6051 9051
1551 4551 7551
AN

12051 15051
10551 135651

) (5) Li—Yorke
ICR! , [ I,

n

Cx=E(C(x,%))
o Clx,%) I,

(chaometry ),

0.442
0. 440
0.438
0. 436

MOA 434

o8 0. 432

#0.430

0. 428
0.426
0.424
0.422
0. 420
0.418

!

0. 416
-10000

0 10000 20000 30000 40000 50000 60000
AR

(%=0.8,ne=1 000)

0. 020,
0.018
#40. 016
l
3£0.014
&
0. 012
bt
+#0.010
o2
“0.008
0. 006
0. 004

D

s,

-10000 0

8 000

10000 20000 30000 40000 50000 60000
B '

(x=0.8,n¢=1 000)

(1) n (5
1 000
, ;(2)
;(3) o




12/2004 BASIC SCIENCE
1 r , ,
r ; ,
3.910 0.444155712 0.001591241 .
3.920 0.451179191 0.004564465 ) ,
3.930 0.454039541 0.004356162 . ,
3.935 0.460546682 0.004650803
3.940 0.462781896 0.001768296 ( ), ,
1 , r o , ,
6 , o
(1) ( ) 3) .
, , @ 4 .
(2) 1, ( ) (References)
s 4, 0, [1] T. M. Fromhold, A. Patan, S. Bujkiewicz, et al. Chaotic electron
(3) , R diffusion through stochastic webs enhances current flow in super
( y lattices|J]. Nature, 2004, 428:726 ~730
(1 [2] Thomas C. Halsey, Mogens H. Jensen. Hurricanes and butter-
' flies[J]. Nature,2004, 428: 127~128
@) : , 4 [3] N. Murray and M. Holman. The origin of chaos in the Outer
2 Solar System[J]. Science, 1997, 19(283): 1 877~1 881
’ ° ’ ’ [4] Daniel J. Gauthier. PHYSICS: Enhanced: Chaos has come
¢ again. Science, 1998, 20(279): 1 156~1 157
() “) ’ [5] Moore P G.. Spacing in plant populations [J]. Ecology, 1954, 35:
’ 222~227
r, [6] . [J]. , 2004, 40
( )N , ( ) N (2):183~188
° [7] May R M. Biological populations obeying difference equations:
(6) stable points, stable cycles and chaos [J]. Theor. Biol. 1975,51:
N N , 511~524
, [8] , . — \ [M].
, : ,1994. 68~110
) [9] , . Logistic [J]
( ),1997,18(4):417~420
7 [10] Lity, Yorke. Period three imply chaos [J]. Amer. Math. Monthly,
(1) ( ) 1 1975,82:985~992
" ) [11] . — [J]. ,2004
’ ’ (10):51~54
° ’ [12] [M]. : . 2004. 179~181
° ’ © ’ [13] . n [J]- , 2001, 24(5):
: . 321~326 (REHE F F)
) 135 o ) “ " °
(135 )o ,
Landsat ( —2002 9 | o s
30 ) Radersat ( —2003 s o
19 25 ) , o
, (BEE f#H)

-35-



