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1 ���...VVVããã

ãG þ��Åa/��>L§´±{0, 1}G �G��m�g^X
Ú"ÙüzÅ�Xe§Äk3ãþz�(:xDÕáÓ©Ù���ÅC

þρ(x)§ρ(x)¡�x�a/�"ρ�½�§L§üz�=£�ÇXe

c(x, η) =

 1 if η(x) = 1,

λρ(x)
∑
y:y∼x

ρ(y)η(y) if η(x) = 0. (1)

�*þ§;¾DÂu)3�Ø�m��>]m"a/��p�:��

Ø�>�gê�ª�§�é�Øx, y �m�>��Ç�'uρ(x)ρ(y), d
�.dJ. Petersonu[2]3��ãþÚ\"

Peterson3[2]¥y²
��ãþdL§UÄ3á�mS«ý�ûu
´Äλ < 1

Eρ2"

½½½nnn1.1 (Peterson). �Cn ´n�:�¤���ã"�λ > 1
Eρ2 �§�3c >

0¦

lim
n→+∞

P 1,Cn
λ
n ,ω

(ηecn = ∅) = 0, a.s..

�λ < 1
Eρ2 �§�3C > 0¦

lim
n→+∞

P 1,Cn
λ
n ,ω

(ηC log n = ∅) = 1, a.s..
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2 ÌÌÌ���¯̄̄KKK999(((ØØØ

·�F"3����àgãX�:!àgäþí2��ãþ�(

Ø"=´Ä3,«¿Âekλc ≈ 1
deg(G)Eρ2"É8c�{���·��ªæ

^
�«aq6NÄåÆ4���{ò�.�½ÂO(LãXeµ

½½½ÂÂÂ2.1. éu�xÝ4O�àgã{Gn}n≥1, deg(Gn) = n"¡

λc = sup{λ : lim
t→+∞

lim sup
n→+∞

sup
x∈Gn

P 1,Gn
λ
n

(ηt(x) = 1) = 0}

´ù�x{Gn}n≥1þ��Åa/��>L§�«ý�.�"

½Â�*Ôn)º§�ã�Ýép�ÒØ2«©äNÝ´õ�§

±At = limn→+∞ P
1
λ
n

(ηt(x) = 1)Cq��´pÝêãþ�:3��t/¾

�VÇ"?ò;¾«ý�Än)�At´Äªu0"

·�F"é�õê{Gn}n≥1�Ð��/�±y²λc = 1
Eρ2"
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·�8c�Ì�(Ø´y²
é?¿�x{üàgã{Gn}n≥1§λc ≥
1

Eρ2"

½½½nnn2.2 (Xue, XF). ��Åa/�ρ k."�½�x{üàg
ã{Gn}n≥1, deg(Gn) = n"�λ < 1

Eρ2�

lim
t→+∞

lim sup
n→+∞

sup
x∈Gn

P 1,Gn
λ
n

(ηt(x) = 1) = 0.

íííØØØ2.3. �λ < 1
Eρ2�,éu�:{Zd}d≥1,

lim
t→+∞

lim sup
d→+∞

P 1,Zd
λ
2d

(ηt(O) = 1) = 0.

éuàgä{Td}d≥1,

lim
t→+∞

lim sup
d→+∞

P 1,Td
λ
d

(ηt(O) = 1) = 0.
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3 yyy²²²VVV���

3.1. ���ÅÅÅaaa///���VVV���>>>;;;���LLL§§§
�y²Ì�(Ø·�Ú\9Ï�.µâk�Åa/��V�>

;�L§"�ãGz(:þ�½�Åa/�ρ(·)"K±G�.ã§ρ(·)
�a/��V�>;�L§ζt�G��m�{0, 1, 2, . . .}G"
éuG¥?¿(:x±9x�?��Øy§x�G�ζ(x)±�Ç1a�

�0§±�Çλρ(x)ρ(y)a��ζ(x)+ ζ(y)"�ρ ≡ 1�§d�.=Griffeath
u[3]¥Ú\�²;V�>;�L§(Binary contact path processes)"

�*þ§d�.�Ä;¾î§Ý§�¾�Ø�mE��pD/§

��ØD/�gKò�Ø8c��¾î§ÝO\3g�8c�î§

Ýþ"��«©z� �´Ä�¾�§dL§Kòz��>L§"î�

Lã�XeÍÜ5�µ

½½½nnn3.1. é?¿x ∈ G§-ηt(x) = 1{ζt(x)>0},Kηt´Gþ±ρ(·)��Åa/
���>L§"?

P (ηt(x) = 1) = P (ζt(x) ≥ 1) ≤ Eζt(x).
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3.2. ½½½nnn2.2yyy²²²VVV���
d½n3.1´�½n2.2´eã½n���íØ
½½½nnn3.2. ?¿�½�x{üàgã{Gn}n≥1§deg(Gn) = n"é?¿T > 0,

lim
n→+∞

sup
0≤t≤T

sup
x∈Gn

∣∣∣E1,Gn
λ
n

ρ(x)ζt(x)− Eρ exp{t(λEρ2 − 1)}
∣∣∣ = 0.

½n3.2����Ñ
Eρ(x)ζt(x)3?¿k��mS�CqL§"dCq

L§���êL§§�λ > 1
Eρ2�ªuÃ¡§�λ <

1
Eρ2 ªu0"

½n3.2y²òVµé�½�Åa/�ω = {ρ(·)},dζt�½Â´�

d

dt
E1,Gn

λ
n ,ω

ζt = (Aω − I)E1,Gn
λ
n ,ω

ζt.

Ù¥

Aω(x, y) =

{ λ

n
ρ(x)ρ(y) if y ∼ x

0 else
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��)�5~�©�§|´�

ρ(x)E1,Gn
λ
n ,ω

ζt(x) = e−t
+∞∑
l=0

tl

l!

(λ
n

)l ∑
l:xÑulÚ;�

l−1∏
i=0

ρ2(xi)ρ(xl).

u´

E1,Gn
λ
n

ρ(x)ζt(x) = e−t
+∞∑
l=0

tl

l!

(λ
n

)l ∑
l:xÑulÚ´»

E
l−1∏
i=0

ρ2(xi)ρ(xl)

òlÚ´»«©�´»þ�:üüØÓ½ÑyL�Ó�ü«�¹�Ä§{

ü��üa´»ê89|^�
�ÅCþ�m��'5´�

Eρ exp{t(λEρ2 − 1)} ≤ E1,Gn
λ
n

ρ(x)ζt(x)

≤ Eρ exp{t(λEρ2 − 1)}+ O(exp{tλ sup ρ2})
n

dut��3k�«mS§-nªuÃ¡=�¤I(Ø"
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4 ���)))ûûû���¯̄̄KKK

g,�¯K´éu=
{Gn}n≥1§kλc = 1
Eρ2? =�y²�.��

þ.�´ 1
Eρ2"d½n3.2�(ØØ�6äN{Gn}§��ÿ�ßÿ´?�

x{Gn}n≥1 Ñ¤áλc = 1
Eρ2"ÿØ²(ù�ß´Äk�n"�aúþ.

��/�é�Ø�6uäNã(��y²¬'�(J"

8cF"�éäN{Gn}n≥1 �a�a)û"[2]¥)û
��ã��
/"àgäþ��>L§�d©|L§le��§|^ù��{·�g

@�éuàgä�þ.�/�®²é�
î�y²"�:��/´8c

Ì��Ä�§·��&(Ø´é�§�ÿ�é�)û�{"
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