pre-history of processes on fractals
1985/4/n a seminar talk by T.H.

Gaussian field on fractals and renormalization group
Among the audience was a brilliant person from mathematics ...

1985/4/n+7 aseminar talk by S. Kusuoka
Construction of aMarkov process on Sierpinski gasket
renormalization group for generating function of path length

A big history

meanwhile, a small side story went on ...

1988-1992 Hattori-Hattori-Kusuoka self-avoiding paths on 2 and 3 dim gasket

1992-1996 Hattori-Hattori-Watanabe asymptotically one dim diffusions on gaskets
Barlow-HHW restoration of isotropy on Sierpinski carpet

1999-2000 Hambly-Hattori-Hattori self-repelling process on Sierpinski gasket


Hattori



oo 2001.10.03

0 0DO0([@OoDooon)

HRERERERN

o iU bbpboboddboooododdod

Jouooootd

o LU DODDOONO

100 Brown O OO F. Knight 000 (1962) 50

Joogudood

0oO000O0O 0ooo)

ct. 0O O0OOO HEEEN HREpNEN

Jo0(@oooon)



Hattori 


Hattori

Hattori

Hattori


Hattori 



o U DODODODODON

oo dbboobobbdddoob o

e DU DODOOOOOOO

R OO Brown O O [ self avoiding process [ [ [ [ [ [
0 00O self-repelling process 0 0O [ g1
DeRIOODIDODODO

Sirpinski gasket 1 O 0 OO0 00O OO O O Sierpinski
gasket I Sierpinski carpet U0 O OO OOOOOOOO

000 §3

oo duooog

d 00 gasket 0O self-avoiding walk DO OO OO §2

Juoogdbogtdoodgod 83


Hattori 

Hattori 


Hattori 



w W
_1 1




o oo bougd

s bbbt

000000 {@oo0)obobooooooboood

Joooboboboooboboboooddd

()0000000D0D00000 (pathDODODO)
000000000000 000000000
(00000D00000)000000000C0
0000000000000000

i e et K e

iii) 00000000000 DOO0OO0O0O0OO0DOOon

Jooobobobboobobobobboooggdd

oo dodoododoodotni



Hattori 


Hattori 

Hattori 

Hattori 
 

Hattori 
 

Hattori
測度の(?) 正値性が軌道の素直さをimply


00100 random walk U0 0O 0O 0O 0O
1 O 0 Simple Random Walk O 0O 0O OO OO O O

Brown 0O 00O (F. B. Knight)
G,=2"Z0G,00 path 000 W,  Cooooee

Wyp=A{w: Zy — G, | w(0) =0, |lwi)—w(i+1)| =2""}

Decimation[1 (@), : W,.1 — W, UO0O0OOOOMO

(@nw)(j) = w(Ty;(w)), J € Ly;
Ty (G, O hitting times)O T, o(w) = 00

Tiv1(w) = inf{j > T i(w) | w(j) € Gp \ {w(Thi(w))}}
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次図を見ながら
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さっきの図を逆に見る

Hattori 
左右対称性
T<∞


w W,
-1 0

w(i)

-1 1
K— o>
p=2-4+1
-1 0 1
K— o>
p=2-2+1
w(l)
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←→ decimation


o (OO ONOO1O0U0OOO ¢y 00O00OOODON

(A)DO0O0DO00DOO0oOoooooooooon

(B)ooDOooooooOoO - 0b00d nO0O0O

HRERERERE

e &, 0000 2.,=1/2 - 00000

e \=0/(z.)=4 - 0000000



Hattori 


Hattori


Hattori 


Hattori


Hattori 



oo odddonoon
Jooboboboodddgoobbboooboboodd

e \Decimation [ U [ O U O finitely ramified fractal

OMN(o 1000x 400)

ct. Sierpixiski carpet J U [ [
e Markovl — Darichlet form YU O UOOOOO O

e OOOOOODOODNNDMOODOOODLOOOOO

HRERERE

o Lo g4adtd

o [1UUXUODODDDUDLDL processtd LI N U 0 [

.QﬁéDDDDDD

/



Hattori 


Hattori 



Jooobooon

Jdoobtbddoboobtotddobobob ot
o 1O UOOODODODOO

o 1O UOODODOOOOODODOO OO

e.g., pre-snow flake 0 [J random walk [ mean square
displacement (0 000000000 OOOOODOO)

c.f., homogenization v.s. 0 0O 0O 0O 0O O

o U duotd

N T A O A

o U DDODODOOONO

o U DDODODDLOOOUOUOODOUOUDDLOO

e DU UOULOLODOUOODLODOOOULDDON
o bbbttt





Hattori


Hattori 


Hattori 



00 ROO self-repelling processl]
Selt Avoiding WalkO OO OGO UOOOOOOOOO
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SAWOOOooooo ¢, (00000 0—1)
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[1 O Sierpinski gasket [1 [ self-avoiding walkl[]
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w(k) ～ k^{1/γ}
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Dnity)=s xSIWySW) =g 5

XIWn,i

?n: (CD n,l(X,Y)QD n,2(X,Y))

renormalization group
Xn+1= @ 1,21(Xn) P 1,2(Xn))

X0=(X,y), X1, X2, ...
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このSAWの漸近的性質とくりこみ群の性質の関係を
以下もう少し説明したい．
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次図参照
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flow of @ y=x2

In general, for dSG,
If this global flow structure holds true, then

_log 2
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4 1 0 hierarchical Ising model U U 0 0 Gauss
OO000000 block spin U U U O O 0O [
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index setl] A

00 /sample (0 000 O /configuration)O
p=1{p;|ie€ A} eR?

OO0

B

plp)dp = e > Vdp 5 >0 (000)

CO AxADDDO(p,Cp) = Y Cipip;

€N jeEA
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A C Z°0





Index set

configuration

+

+

+

+

v(X)

L

h(x)=exp(-v(x))
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(bounds within blobs)
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