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M cKean
dim X*([0,1]))=Dim (X *“([0,1]))=min(xd) a s
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{h‘xlog llogh |, X% A stable ,
Hn)=1 . - a
h*(log |logh ) * * X* B  stable
c> 0, w
@ mXx*([0,1])) =ct, t>Q
X b Cauchy , Xt x*4([0,1]) H ausdorff
W(h) = h(|logh |) (loglog |logh ), d= 1,
hlog [logh |, d= 2
[33]
Pruitt  Taylor™™ ; Cauchy X (d=
2), H ausdorff h/|logh |, h< € *

1985 Taylor  Tricot™ packing packing :
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(h°/log [logh - p®°([0,1]))= Aa s, &> 0

, Taylor [35] stable X% (o< d, o 2) packing
001
g () - p (X ([0, 1)) = {0 as [ gmdh{< ”
00 0+ h = o0
g (h)
B row n , L eGall Taylor[e]
¢ llogs|h(9) - p®2([0,1])) = {0 as Y@ zk){f -
[ = oo,
h (s)
L1 1
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h(s) sl
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Getoor'® H ausdo rff . Jain Pruitt"™
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H ausdo rff Pruitt  Taylor 20 Cauchy
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(GX) ([0, 1)) , X R’ x , c=c(x d)> 0
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, 1 1
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ogs |
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. [31]
packing .
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P op(E o= as [, ﬁt‘ﬁd{<
X% (d= 2, 1< o< 2), A= Y0, P ,
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S
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[31]

Le={x R%x x* «k }. Taylor'™  Fristedt™

d=3 dimL2=20¢ 3, o> 'g
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(QF.P) , R’

J= {J«w:0 D},

(1) Je(w=Aas, Vols(w) CA a s, A , A A.

JG((U) y JU((U) J@(UJ) ;
(2) g D (U,J(J'*O, ,J(r* (n- 1) Ja’ f
(3) {TOE T o+ o0, yToon-1 ,0 D} ( Ta*i((U):
diam (J o~ 1) /diam (3 () ), Jo(w . Te(w) = dian Jz),dian @) B
).
K ((U) = n510' CJU(U)).
M auldin : , w KD = t“(ogllog t))° K (@
Hausdorff x= inf{f> o:E(ZOTE): 1}, 6= 1- o/d.
3
Falconer, Bedford . Gat-
— 311 —

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



[11]

ouras L alley (statistically self affine sets), box-

counting )
3
) S)E{(U(t)}, (Q!FYP)I
X (t, W= w(t). ,  Sierpinski Gasket,
Brown , , [21] : Dirichelet fom s,
’ L] 1 3 [42]-
4
; L ebesgue
Hausdorff packing , ,
Hausdorff  packing . ,
. Barlow Taylorm , Hausdorff  packing
L (X (x .
. {Unn=1} , Z%(d=z 3),z . Xa
= Z Ui z° : :
-1
(1) EUN=0i=21
(2) Xa . X
(3) G(x,y)= E{# of nwith X .=y}
< o o= G (X y) d- o
- v "y F |
c1, C2 xzy, o (0,2];
(4) Ui o 7 X H ausdorff
packing o
(7] {Xn, n= 1} (4) Z (1<
o< 2), Hausdorff  packing 1- 1/x

[1] R JAdler, TheGemnetry & Randan Fields, W iley, 1981
[2] M. T.Barlow and E A. Perkins, B ravnianM otion on the Sierpinski Gasket, Probabh Th Rel
Fields, 79(1988), 543- 623
[3] M. T.Barlow and S J Taylor, D€ ining f ractal subsets of z°, Proc LondonM ath Soc , 64 3
— 312 —
© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



[4]

[5]

[6]

[7]

(8]

[9]

[10]

[11]

[12]
[13]

[14]

[15]

[16]

[17]

[18]
[19]

[20]
[21]

[22]

[ 23]

[24]

[25]
[26]

(1992), 125- 152
A. S Besicovitch and S 1 Taylor, On the canplenentary intervals o a linear closed set o zero
L ebesguemeasure, J LondonM ath Soc ,29(1954), 449- 459
B. M. Blumenthal and R. K. Getoor, Thedimension o the set o zerosand thegraph o a symmetric
stable process, lllinoisd M ath , 4(1960), 370- 375
P. L. Davis, The exact H ausdorff measure o the zero set o certain stationary Gaussian p rocesses,
Ann Prob , 5(1977), 740- 755
W. Ehm, Samplefunction propertiesd themulti-parameter stable processes, Z W ahr. , 56(1981),
195- 228
B. E Fristedt, An extension o a theoren of S.J. Taylor concerningmultiple points o the symmet-
ric stable process, Z W ahr. , 9(1967), 62- 64
B. E Fristedt andW. E Pruitt, L av er f unctions f or increasingrandan w alks and subordinators, Z
W ahr. , 18(1971), 167- 182
B. E Fristedt and S 1 Taylor, The packing measure of a general subordinator, Probah Theory
Rel Fields, 92(1992), 493- 51Q
D. Gatzouras and S P. L alley, Statistically self -aff ine sets H ausdorff and box dimensions,
Preprint
S Graf, Statistically self -similar f ractals, Probab Th Rel Fields, 74(1987), 357- 392
S Graf, R D.M auldin and S C. W illians, The exactH ausdorff measure in randan recursive con-
structions, M enoirsAmer. M ath Soc , 7(1988)381, 1- 120
J Havkes, M easure function properties of the asymmetric Cauchy process, M athematika, 17
(1970), 68- 78
J Havkes, Randam re-ordering of intervals canplementary to a linear set, Quart J M ath , Ox-
ford (2), 35(1984), 165- 172
X. Hu, The fractal sets detemmined by stable processes, Prob Theory Rel Fields, 100(1994),
225- 245
Hu Xisoyu and Hu D ihe, The dimension o the zero set of a recurrent randan w alk, A nnals of
M athematics(China), 16: 3(1995), 275- 282.
J E Hutchinsn, Fractals and self -similarity, Ind Univ M ath Jour. , 30: 5(1981), 713- 747
M. Jain andW. E Pruitt, The correctmeasure f unction f or the graph o a transient stable p rocess,
Z Wahr , 9(1968), 131- 138
J P. Kahane, SaneRandan Series o Functions, Heath, 1968
S Kusnoka and X. Y. Zhou, Dirichlet forms on fractals, Poincaré constant and resistance,
Probabh Th Rel Fields, 93(1992), 169- 196
J F Legall, The exact H ausdorff measure of B rov nian multiple points, Seminar on Stochastic
Processes, 1986
J F LeGall, J S Rosen and N. R. Shich, M ultiple points o L évy processes, Ann Prob , 17
(1989), 503- 515
J F LeGall and S J Taylor, The packing measure o planar B rov nian motion, Seminar on
Stochastic Processes, 1986
P. L évy, Processus Stochastiques etM ouvementsB row niens, (Gauthier-V illars, 1948).

L iu lugin, TheH ausdorff dimension of the image, graph and level sets of self ~similar p rocess,

— 313 —

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



[27]
[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]
[43]

Stochastics and Q uantum M echanics,W orldscientific Press, 1992
P. H. M ckean, Sample functions o stable processes, Ann M ath , 61: 3(1955), 564- 579
W. E Pruitt, TheH ausdorff dimension of the range o a processw ith stationary independent in-
cranents, Jour M ath M ech , 19(1969), 371- 378
W. E Pruitt and S J Taylor, Sample path properties of processes w ith stable canponents, Z
W ahr , 12(1969), 267- 289
W. E Pruitt and S 1 Taylor, H ausdorff measure properties of asymmetric Cauchy p rocesses,
Ann Prob , 5(1977). 608- 615

F. Rezakhanlou and S 1 Taylor, The packing measure o the graph o a stable process,
A stérisque (1988), 157- 188

S J Taylor, M ultiple points f or the sample paths o the symmetric stable process, Z W ahr , 5
(1966), 247- 264

S J Taylor, Sample path properties of a transient stable process, Jour M ath M ech , 16 11
(1967), 1229- 1244

S J Taylor, The ocdimensional measure o the graph and the set of zeros o a B row nian path,
Proc Canh Phil Soc, 511(1985), 265- 274
S J Taylor, Theuse o packing measure in the analysis o randan sets, Proceedingsof the 15th
Symposiun on Stochastic Processes and A pplications, (Springer L ectureNotes, 1986).

S J Taylor and C. Trioot, Packing measure, and its evaluation for a B rav nian path, Trans
Amer M ath Soc , 288(1985), 679- 699
S J TaylorandJ G W endel, TheexactH ausdorff measure of the zero set o a stable process, Z
W ahr , 6(1966), 170- 18Q

, O rnstein-U hlenbeck H ausdorff , , 32(1989), 433

- 438

) Hausdorff , , 24 8(1994).

) packing , , 24:9(1994).

) , ,1995, No 2

) , , 137 (1992).

, packing , ) )
1993

Themeasure properties of randan fractals

H u X iaoyu
(Inst Appl M ath , The Chinese A cadany of Sciences, Beijing 100080)

Abstract

Thispaper discusses themeasure properties of the sample pathes of stochastic process
es, Havkesmodel, statistically self-similar sets and statistically self-affine sets, and some
resultson discrete fractals aswell Some open problen s are al proposed
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