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Bond percolation on the pre-Sierpinski gasket

G T ® Bernoulli bond percolation 2% 2 % . AN MIICHER p T
open (DR ->TWVW3) |, [ERL - pTclosed TN TWVWE) DL T35,

b

/ V
0

an
O & &TrHfER S (open cluster) % C ¥ 3 5. HEFHER p,
pc = inf{p: Pp(|C| = 00) > 0}
TERITDE pc=1.

" p<1TWX Py(O <> ap0r O by)<(1—(1L—p)*)" —>0asn—D0.
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Bond percolation on the pre-Sierpinski gasket

correlation length &(p) ZLA T D K S ITEFKT 5.

-1
&(p) = lim {—1 log Pp(O <> a,,)} .
p—1 2n

THDB Pp(0 & a,) ~ e 2"/EP) (FBKITIE Pp(O > a,) ~ e 2"/EP))

ZDEP) D p— 1 TOWHREEENZAD 72\, BHED Z9 LTk
Ep)=(pc—p) " THHREEINTWVS.

DUR oIz & D, pre-Sierpinski gasket £ TIE Z OFRTZEE) 23072 H B
RNk B 5.
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Bond percolation on the pre-Sierpinski gasket

Proposition 1.1

®,(p) = Pp(O <> a, in Gp), WVs(p) = Pp(O <> a, <> b, in Gp)
Y33 do(p) =p+p>—p3,Vo(p) =3p> —2p> THH, LIFDBEHRI
DI D LD,

Pniilp) = (bn(P)z + <I>n(P)3 - ¢n(P)Wn(P)2v
Viii(p) = 3%4(p)*Wa(p) — 2Wa(p)*.

Proposition 1.2

p£0 UKL lim O an)

n— 00 (bn(p)
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Bond percolation on the pre-Sierpinski gasket

Theorem 1.3 (S,1996)

log&(p) _ i loglogllp) _

p—llog(l—p) 7 p—1 log(l—p)
Tibb, (p)~ (1 —p) ™ Tldk< logé(p) = (1 —p) 2. I
Theorem 1.4 (S,1998)

lim &(p) ~ exp {Io%(l — p)‘2} :

7238, d RIT pre-Sierpiniski gasket T 3 [AFIC

log 2

THDZ OIS,
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Bond percolation on the pre-Sierpinski gasket

7B,

Sn(p) = Po(O <> anin Gp), Vp(p) = Pp(O < ap <> by in Gp)

IZ2OW\WT,
®4(p)* < Wp(p) < Dn(p)
WHHETH 3.
Bt holzZt e LT
Proposition 1.5
0<p<liTxfL, MFR(HE

: v,
0) = I 5,

AEFLEL, t(p) BHIHRD 7D 0 < t(p) <3 TH%.

Masato SHINODA (Nara Women'’s Univ.) Percolation on the pre-Sierpinski gasket January 6, 2018



Random spanning trees on the pre-Sierpinski gasket

BRZZ 7 G, \ZBIT 22K (spanning tree) % 7 ¥ & LMTHEL, ZD
MHEZ R0,

Gs a spanning tree of G3
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Random spanning trees on the pre-Sierpinski gasket

spanning tree & 7 ¥ X LMTEIHIEL LT RD220%2E 2 5.

@ Uniform Spanning Tree (UST)
3N T D spanning tree DHIH 5 1l % EFHEHR THER.

@ Minimal Spanning Tree (MST)
#ille € EWCEHA X, % [0,1] —FRD I - THNLICE 2, Z Difl
MID E/ M2 5 K 5 72 spanning tree %385,

ZNZNTHEIIN S spanning tree DFHH

(FFIZ, spanning tree ICE > TEZ % O 25 a, ND self-avoiding path)
DEWVWZHID 720,
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Random spanning trees on the pre-Sierpinski gasket

Bl nfE@D box ZAiR}=27"F 7% G, £ T 5.

n=20Y¥ %, spanning tree I T 158D 0 o
UsT 115 1/15 1/15 1/15 1/15 1/15
MST  1/14 1/14 1/14 1/14  5/84  5/84

O 05 a, D path DEX L, DEARHEIX
UST: E,L, ~ (1 + ?) n=1.2887n,

11 (1—x?)%dx
MST: E,L,~ |1+ = —_ = 1.3076n.
( +2/0 (1—x2+x3)2>n "
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Uniform spanning trees on the pre-Sierpinski gasket

Gp D spanning tree DEEUL, #i{bXZ HWTEKITKD 2 Z & N T

% (Teufl-Wagner '06, Chang-Chen-Yang '07) .

EHIZ,USTIZEH>TTES 005 a, D self-avoiding path DEX L,

WZOWTH N OWEADM D LD,
Theorem 2.1 (S-Teufl-Wagner, 2014)

E.L, ~ Kia", Var,L, ~ Kya®".

7L a:§5%5§:z%m&~,
Ky = 232—"157 V205 1.24869 - - - |
Kk, _ 164809 £ 7667V/205 _ o
2503332
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Uniform spanning trees on the pre-Sierpinski gasket

Z 9 L TTE& 3 self-avoiding path & loop-erased random walk & %fJ53 %
ZERKLALNTED, HE D self-avoiding walk
(Hattori-Kusuoka '92, « un‘ma“%@ﬁfzsmg--o D HHEL

WFREFE D Hausdorff 0T °i‘; —1.19399- - /XL,

B, TDOXRITDEIX 3 XIT pre-Sierpiniski gasket IZBWTHEFIHETE 3.

log a3

a3 = 2.55995, MEFREFED Hausdorff XIT og2 =1.35612---
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Minimal spanning trees on the pre-Sierpinski gasket

minimal spanning tree {& percolation £ FRWEAMRIZH D, {Xe} 225 MST
#1325 73V XL e LT invasion percolation Z W= d D3 L L HI S
NTWEH, TR G, DMST 2BF2HEL LTRDES RbD%E
Z5.

o G, %M ¥ % G,_1,G, 1,G, | D MST Z3EXR.

® 3DD MST TTEZ 5 circuit LT X, DEM R RKEWVL e 21 %.

—
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Minimal spanning trees on the pre-Sierpinski gasket

MST O#iH{tNZ T 272D, RD K 5 RHERZEM 2 ENT 5.

G, T8 54172 minimal spanning tree I281) %" center’' c Z7E®D, O 5 c,
an 5 ¢, by 225 ¢ D path N TD X, DIRAKEZE ZNZEH Iy, 1, I, & F
5. 8512, 2Dy, by, I, DEKEE X, 2FHDOHEZ Y £ 55, T5¢L

Pa(X < p) = Pallo, lay Iy < p) = Po(O <5 ap <> by in Gp),

Po(Y < p < X)=3Ps(lo,ls < p<lp) =3Pp(O <> an,c ¢ byin Gp).
bn
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Minimal spanning trees on the pre-Sierpinski gasket

Fo(p,g) =Prg<Y < X<p)ddt

Fa(p,0) = Ws(p), Fn(l,9) =1—3®s(q)+2Vs(q)
THY, THITHERZILTE I N TES.
Proposition 2.2

Go(p) = 1— Fo(p,0) — Fa(1,p) ¥ F 5. ZOL &
Frt1(p, q) = H(Fa(1,p), Gn(p), Fn(1,q), Gn(q), Fn(p, 9)),

H(x,y,z,s,t)
1

= 9 {352 + 25 + 65t — 55t + 3t% — 30xs + 7xs° + 6xt — 3xt> + 30x°
—6x°t — 12x3 — 6ys — ys? + 12yt — 4yst — 3y>t + 30xy — 4xys
—12xyt — 18x%y + 3y? — 4y?s — 6y°t — 3xy? + 3y> + 30zs — 10zs°
—10z5% — 6zt — 6zst — 60xz + 30xzs + 6xzt + 6x°z — 30yz + 10yzs
+6xyz + 302% — 302°s + 24xz° + 12yz> — 1823} .
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Minimal spanning trees on the pre-Sierpinski gasket

Bk
o Epl, ~ " DIEDEFEMERIFE STV
o /N W izt LTI E L, DEMKREIENTE 2. ZOMEIS
Eol,~ (2.291---)" B\
(UST DIHED a =2.2878--- K b EICKERMEICHKR S & TH)
L% DT
d,(p) & V,(p) DEARE X D FEEICHI 5
Fu(p,q) D FZEIHZAMEICT %
o 7272L, MST Ok % R 2721375 {X.} DETH < K/NEFZ T
HIUZEVETRDT, bo & KOBNTAEN D 200d Ly
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