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(P. Lévy (1939)) ] (Bt)t≥0 ^ /�0�1�2_4�5�6`7�9�a A+(t) =

∫ t

0
1(0,∞)(Bs)ds

Mcbd\eM�f�ag
t > 0 Gihkj
li03Bimon`piq ]

P0

(

1

t
A+(t) ≤ x

)

= P0(A+(1) ≤ x) =
2

π
arcsin

√
x, 0 ≤ x ≤ 1. (1)
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�3G��,���3�r�s_B��)S�Uel��e\�� * G�/�0�1�z���w�xkM���UeG�����b�\`u�v�w�xeG�h�b�\�/�t��)MjLl�a Lamperti (1958) a Barlow-Pitman-Yor (1989) a`��� (1995) a��!� -
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(2005) � B�[e\��i�����eZ�N�a���0�1 Sierpinski gasket � :�2 4�5�6`7�9:i¡�=�>�?3@�A�¢�£�G�q3��l�¤�¥�b�\i�¦����a.������N�§ ��¨�©�ª a¬«�­�® ª a Mateusz

Kwaśnicki
ª�¯e° ����±3² ª M
:i³�´iµ�¶3Gi·�¸oPc�¹�º a Barlow-Perkins [1] G3O�\i�i0�1 Sierpinski gasket � :�2e4�5�6
7�9�G��ibd\`rs ^�» n½¼¾\�� G = G+ ∪ G−

a G+ ∩ G− = {0} ^`¿�À�Á ��0�1 Sierpinski gasket M�j�a
X = ((Xt)t≥0, (Px)x∈G) ^ G � :�2 4Â5�6�7�9ÃMcb¾\�� X :�ÄÂÅ�u�v_N Hausdorff ÆÇ

µ G���bÈ\`h�Ée��Ê Ç pt(x, y) ( Ë�Ì M`Í�Î�U¾\ ) ^`Ï q_� Ë�Ì pt(x, y)
N (t, x, y) ∈

(0,∞) ×G×G Giq���l���ÐeZ�a�Ñ�Gi03:�Ò Gauss Ó�Ô�Õ Bimon
piq�K3M
BiQoS½U�\ ]
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t
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≤ pt(x, y) ≤ C3t
−
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2 exp

{

−C4

( |x− y|dw

t

)

1

dw−1

}

, t > 0, (x, y) ∈ G×G. (2)

K�KiZ�a C1, C2, C3, C4
N t, x, y GiÖ3��×���; +i$ Z�[e\i�!Ø�V ds = 2 log 3/ log 5 a dw =

log 5/ log 2 N���U�ÙiUeÚ�ÛdÜoÝßÞ�0�1�ae5ià�á�Ü
0�1oM`Í�Î�Ud\�� X :dâiã`Þ�äd6oÝ�åØ�V µ G���bd\
h�É�æ�q�r�ç���Ðe�iÊ Ç uλ(x, y) ^LÏdè ai0eB Ô�Õ Bimkn
piqdK�M`BiQS½U�l��3\ ]
C5λ

ds

2
−1 exp

{

−C6λ
1

dw |x− y|
}

≤ uλ(x, y) ≤ C7λ
ds

2
−1 exp

{

−C8λ
1

dw |x− y|
}

, λ > 0, (x, y) ∈ G×G. (3)

é j C5, C6, C7, C8
N t, x, y G¬Ö,�<×,�<; +<$ � G :<ê,l!:�ë!N!�<UTìîí,G!�|jïl regularZ�[_\ (i.e., ∀x, Px(Tx = 0) = 1 a é j Tx = inf{t > 0 : Xt = x}) ��Ø�V�a X N point

recurrent Z�[�\�� X :ið�ñ�@�A L(t, x) Biò�?kj
ai0 ^
ó V�b ]
∫ t

0

f(Xs)ds =

∫

G

f(x)L(t, x)µ(dx).
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� a L(t) = L(t, 0) M
��Pc� η ^ L :�����Ð�C�w�xoM½bd\��eKi:dMifia
E0

[

e−λη(l)
]

= e−l/uλ(0,0), λ > 0 (4)

Z�[�\����
l�a

A±(t) =

∫ t

0

1G±
(Xs)ds (5)

M�j`a A−1
± (t) = inf{s > 0 : A±(s) > t} M�bd\�� X±(t) = X(A−1

± (t)) M�b�\���Ki:�M�f�a
X+

M X−
N��e��G���p�Z�[e\i� L±(t) = L(A−1

± (t)) M�j`a η± ^ L±
:�����Ð�C�w�x)M

bd\i�
E0[e

−λη±(l)] = e−lψ±(λ), λ > 0 (6)

M
�dP�MLa

ψ+(λ) + ψ−(λ) =
1

uλ(0, 0)
(7)
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1 (Williams ��� ). 0�Bimyn
p�q ]
A−1

+ (t) = t + η−(L+(t)) and A−1
− (t) = t+ η+(L−(t)). (8)

���
2 (  �! ��"���#�$�% ��� ). λ, λ′ > 0 Gihoj
l�0�B�mon
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∫ ∞

0

e−λ
′t
E0

[

e−λA+(t)
]

dt =

ψ+(λ+λ′)
λ+λ′

+ ψ−(λ′)
λ′

ψ+(λ+ λ′) + ψ−(λ′)
. (9)
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3. 0�B�mon
piq ]
P0 (A+(1) ≤ x) � x1−ds/2 as x→ 0 + . (10)

K K�Z a f(x) � g(x)(x → 0[∞]) M¬NÂa x → 0[∞] � \ M�f�G f(x) = O(g(x)) æ¦q
g(x) = O(f(x)) ��\�K�M ^ �oI �
G � :�2e4�5�6
7�9eNdì�(�)�*	+ ^
Ï q�� +�' 3 N�ai0�:�,	- 4 M ¹ :���.d4�/e4iÚ0212354 ¯3° Ú26�Þ7678.Ú 021 G!��b�\59�5;:,á Ó3+<' ([7] : Lemma 6.3) G3O>=�l ¨�?@ G�ACB�S½Ud\i�
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4. λ, t > 0 Gihkj
a

ϕ(λ, t) = E0

[

e−λA+(t)
]

(11)

M
�dP�M�fiai0�Bimkn
p�q ]
ϕ(5tλ, 1) ≤ ϕ(λ, t) ≤ ϕ(tλ/5, 1). (12)
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