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���«Ä��ÄåÆL§, E,�äþ��Åir´�cÆâ.ïÄ�9:¯K, Ù¥°(O��k�²�
�ÅirL§�²þáÂ�m (mean trapping time, MTT) ´T+����J:. ùp� MTT ½Â�l�äþ?¿
��!:ÑuÄg���½�²�²þ�m. �©ïÄ
ÃIÝáN Koch �äþ�k���²��Åir¯K,

)ÛO�
�²�u�ä¥Ý���!:ù��/��ä MTT �I. ÏL­�z+�{, |^�ä48)¤��
ª, �Ñ
áN Koch �äþ MTT �°(), ¤�O�(J�ê�)��, ¿�l¤�(J�±wÑ, áN Koch �
ä� MTT �X�ä!:ê N ¥�5O�. ��, ò¤�(J��cïÄ���ã!5K�ä!Sierpinski �äÚ T

©/�ä?1'�, (JL² Koch �ääk�p�DÑ�Ç.

'�c: E,�ä, Koch �ä, �Åir, ²þáÂ�m

PACS: 05.40.Fb, 89.75.Hc, 05.60.Cd, 89.75.Da

1 Ú ó

Cc5, E,�ä��Ôn�Æ!O��Æ!
���Æ�Æâ.�2�'5, Ù�Ï3u§�g
,.�aE,XÚ (ÏA�!�Ï$Ñ�Ú>å�
�) �£ãJø
k�Ãã [1−5]. <�ïÄE,�
ä��ª8I´���äÿÀ(�, Ýºïá3ù

�äþ�XÚó��ªÚÅn, @£E,XÚS
Ü�c�J±n)�ÄåÆL§ [6]. ���Ä�
�ÄåÆL§, �Åir´�ä¥�­�Ó��´
ïÄ{¤�aÈ�ÄåÆL§�� [7], §Ø=�±
��äþ�Ù¦ÄåÆL§ (X;¾DÂ [8]!8I
|¢ [9]!´dÀJ [10] �) JønØ©ÛÄ:, �
é�ä(�5� (X0ê¥m� [11]!²þ´»�
Ý [12] �) ïÄäk­��^. AO´�Åir3
�Æ�ó§+� (�5zí�XÚ [13]!�Õü¶
�{ [14] �) �kX2��A^, Ïd, ïÄE,�

ä��ÅirÄåÆäk­�d�.

�
é�ä�Åir?1ïÄ, Æâ.JÑ

õ��I5�xù�ÄåÆL§ [15]. Ù¥, ²
þáÂ�m (mean trapping time, MTT) ´��­
��þz�I. MTT[15] ½Â�3�k�½�²
��äþ, l�äþØ�²�	�?¿!:Ñu
Äg���²�²þ�m. ïÄöuy MTT é
u8I|¢ [16]!DÑ���A (transport-limited

reactions)[17] ÚÙ¦ÔnzÆL§ïÄäk­�d
�, ù��Åir MTT �I�O�Jø
ïÄÄ
å. 3�CAc¥, �
¼� MTT �I��ä5
�½Ù¦ëê�m�'X, �éØÓ��ä(�,

ZyÑ�X�¦) MTT �ïÄ¤J [15,18−25]. ~
X: Montroll[18] í�Ñ
5K��þ MTT �°(
(J, ¦�T�äþ�DÑ5�k
�°(��x
�{; Kozak Ú Balakrishnan[19,20] �Ñ
 Sierpinski

©/�ä� MTT °(); Agliari[21] ¼�
 T ©/
�äþ� MTT )Û(J.
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y¢�ä´äk�­.�A (small-world ef-

fects) ÚÃºÝ1� (scale-free behavior) �E,�
ä, â·�¤�, 8céùaE,�ä�Åir�
ïÄE±ê�ïÄØõ, "y°(�nØí� [22].

AO´3�Åir�ê�ïÄ¥, ��æ^ê�
�Åó�{, ù�9�E,Ý�p�Ý
¦_, é
u5�����ä, ù«�{¿Ø·^. �©ïÄ

ÃIÝáN Koch �ä [26] þ�k���²��
Åir¯K, �Ñ
�²�u�ä¥Ý��!:
�/�, áN Koch �ä MTT �I�°(O��
{. ÏL©Û MTT �I��ä!:�ê�'X, �
Ñ Koch �ä MTT �I�X�ä!:ê N ¥�5
O�. ���ã!5K�ä!Sierpinski �äÚ T

©/�ä� MTT �I�', áN Koch �äÕA�
ÿÀ(�5�ü$
 MTT ��ä5�O���Ý,

äk�p�DÑ�Ç.

I � � Ñ � ´, © z [25, 27—30] Ä u ²
; Koch ­�, |^S���{�E
²¡ Koch

�ä, ¿ïÄ
²¡ Koch �äÿÀ(�5�Ú�
ÅirÄåÆ1�. ²¡ Koch �ä��©ïÄ�
áN Koch �ääk�q��­.ÚÃIÝ5�,

�´ÙÝ©Ù�.�êØÓuáN Koch �ä. A
O´3Ý'é5 [31] �¡, ²¡ Koch �ä´ÝÃ'
�, 
áN Koch �ä´Ý�'�. ©z [31] �¢y
ïÄL², ÔnÆÜ��ä!úiÂ¯�äÚÏA
��y¢XÚÑ�áN Koch �ä�q, äkÝ�
'��ä5�. Ïd, ïÄáN Koch �ä��Åi
rÄåÆ5��äy¢¿Â.

2 áN Koch �ä��E

áN Koch �ä´©z [26] Äu Koch ­�
ÏLS��ª�E�(½5E,�äüz�..

� N(t) L«²L t gS�)¤�áN Koch �ä,

� t = 0 �, �ä N(0) ´��o¡N. 3d��z
��mÚ, z�o¡N¥�¤k!:Ñ)¤ 3 �#
!:, ¿��!:�¤��#�o¡N. ã 1 �Ñ

áN Koch �äc 3 �üz�«¿ã. lã 1 �±
wÑ, t = 2 �� Koch �ä N(2) ´ò N(1) ¥�z
�o¡N^ N(1) (��O
���. � t > 1 �,

ò N(t − 1) ¥�z�o¡N^ã 1(b) ¤«� N(1)

�ä(�O�, =���1 t ��áN Koch �
ä N(t).

©ÛáN Koch �ä�)¤L§, �±�ÑT
�ääkXe5� [26]:

3z��mÚ t(t > 1), �ä#O\�!:
ê Lt = 12 × 5t−1, dd��, t ��áN Koch �
ä N(t) �o!:ê

Vt = 3 × 5t + 1; (1)

é u 1 ti � � ) ¤ � ! : i, 3 t � � � ! :
Ý ki(t) = 3 × 2t−ti , �Ò´`, 3zg�äS�
�, !:�Ýê��, =

ki(t) = 2 × ki(t − 1). (2)

áN Koch �ääkNõg,.Úy¢�¬
�ä�;.A�. ~X, �äÝ©Ù P (k)-k−γ ,

γ = 1 + ln 5/ln 2, ÷v�Æ�ê©Ù, ´��Ã
IÝ�ä. �ä�²þ´»�Ý��ä5�¥éê
/ªO�. ��ä5�ª�Ã���, �ä�8à
Xêª�u 0.870435, ùL²T�ääk�­.5
�. AO´áN Koch �ääk�����Ý'é
5, !:��u�Ýê�C½���!:ïáë�.

ù�©z [32] ¢yïÄÔnÆÜ��ä!úiÂ
¯�ä�(Ø´�Î�.

áN Koch �äØ=äk�y¢XÚ�q��
ä5�, 
�äkg�q��ä(�, �E,�ä
ÄåÆïÄJø
éÐ��ä�.. e©ïÄá
N Koch �äþ�k�½�²��ÅirL§, �
ÑáN Koch �ä MTT �I�°(O��{.

3 �Åir¯K£ã

� 
 é á N Koch � ä ¥ � Ø Ó ! : ?
1«©, é�ä N(t) ¥�!:UìXe5K?
1?Ò: �ä N(0) �Ðo�!:©OIÒ� 1,

2, 3, 4; 3d��z��mÚ, �ä¥#)¤�
!:�g?Ò, �k!:?ÒØC, Xã 1 ¤«.

ù�, �ä¥z�!:�?Ò´���, ��ä
S��1 t Ú�, �ä¥¤k!:l 1 ?� Vt =

3 × 5t + 1.

,	, �
Bu¯K£ã, ·��ÑXePÒ
Ú½Â. éu?¿�ä N(t), ©O^Ý
 A Ú Z L
«�ä���Ý
ÚÝé�Ý
, XJ�ä¥�!
: i Ú!: j �mk>, K��Ý
 A ��� aij =

1; ÄK, aij = 0. ?¿!:�Ý ki(t) =
Vt∑

j=1

aij ,
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ù� Z = diag(k1(t), k2(t), · · · , ki(t), · · · , kvt(t)).

��, ½Â W = A · Z−1, �ä N(t) �IOl
Ñ Laplacian Ý
 L = I−W , Ù¥ I ��� Vt×Vt

�ü Ý
.

ã 1 áN Koch �äc 3 �üzL§ (a) t = 0; (b) t = 1; (c) t = 2

áN Koch �ä��ÅirL§�: ò�²�
�3 1 Ò!:, ¿�IP� iT (I�`²�´, �
²Ó��±��3 2, 3, 4 Ò!:, du�ä�é¡

5, ùéu�ÅirÄåÆ�I�O�vk?ÛK
�). 3z��mÚ, l�ä¥É�áÂ: iT �!:
Ñu?1�Åir, zg±�Ó�VÇ£Ä�T!
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:�,��Ø!:, �£Ä�áÂ: iT �irL
§(å. w,, ÃØl=�!:m©�Åir, TL
§¬3k��mS(å. TL§�±^ü�!: i

Ú j �m�=£VÇ Wij 5�x, Ù¥ Wij �Ý

 W τ ���. ¯¢þ, Ý
 W τ ´Ý
 W �K
1�1Ú1�������fÝ
.

� Ti ´l�ä¥1 i �!:Ñu?1�Åi
r, Äg�� iT ��áÂ�m. Ïd TiT

= 0, Ó�
ù��I÷vXe��§ [32]:

Ti =
∑Vt

j=2
WijTj + 1, (3)

(3) ª¥ i 6= iT . ò (3) ªU�¤Ý
/ª�

T = W τT + e, (4)

(4) ª¥ T = (T2, T3, · · · , TN )T, e = (1, 1, · · · , 1)T,

þ� N − 1 ���þ, W τ ´��=£Ý
. d (4)

ª��
T = Lτe, (5)

Ù¥,

Lτ = (I − W τ )−1, (6)

Ý
 Lτ ´^ê��ÅóL«�Ã Ð�Åir�
Ä:Ý
. ¢Sþ, Ý
 Lτ ´�ä N(t) �IOl
Ñ Laplacian Ý
 L �KéAuáÂ:�1Ú��
fÝ
.

áN Koch �ä� MTT �IP� 〈T 〉t, ´�
ä N(t) ¥Ø
áÂ:±	�¤k!:� Ti �²
þ�, d½Â��

〈T 〉t =
1

Vt − 1

∑V n

i=2
Ti

=
i

Vt − 1

∑Vn

i=2

∑Vn

j=2
Lij , (7)

(7) ª¥ Lij �Ý
 L ¥���, ¦^�Åir�
ê��ÅL§�±)º�l!: i Ñu, ��!
: j �Ï"gê.

MTT �Iäk­��¿Â, §ïþ
�ä¥�
Åir��Ç, ��� MTT �L«�ääk�p

�DÑ�Ç, ��½, [22]. d (7) ª��, 〈T 〉t �
O�¯K�±=z�O�Ý
 L ¥¤k���Ú
�¯K. Ý
 L ´ Vt − 1 ��
, du Vt � t ¥
y�ê/ªO�, éu��� t �, ÏL (7) ª�
�O� 〈T 〉t E,Ý�p. duO�ÅO��ÝÚ
S����, æ^ù«�{�UO�ÑcA��ä
� MTT �I, XL 1 ¤«.

ÏL©Û Koch �ä��EL§, ·�uy�
âáN Koch �ä�ÿÀ(�5�U
�B/��
�ä MTT �I�°()Û(J, �[í�L§3
e!0�.

L 1 �â (7) ª��� MTT �I

t Vt 〈T 〉t

0 4 9/3

1 16 216/15

2 76 5175/75

3 376 127350/375

4 1876 3169125/1875

4 °(¦) Koch �ä� MTT

�
¦) Koch �ä�Åir²þÄg���
m MTT �I 〈T 〉t, �!kí� T t

i ��äüz�
mÚ t �'Xª, Ù¥ T t

i ´31 t �áN Koch �
ä N(t) ¥, l!: i Ñu�áÂ�m.

4.1 áááÂÂÂ���mmm T t
i ���êêê���¦¦¦)))

�â�ä�Åir�½Â, � t > 0 �, ?
¿ T t

1 = 0. �â (7) ª, � t = 0 �, T 0
2 = T 0

3 =

T 0
4 = 3; � t = 1 �, T 1

2 = T 1
3 = T 1

4 = 15,

T 1
5 = T 1

6 = T 1
7 = 3, T 1

8 = T 1
9 = T 1

10 = T 1
11 =

T 1
12 = T 1

13 = T 1
14 = T 1

15 = T 1
16 = 18. L 2 �Ñ


c 4 �áN Koch �ä!:� T t
i �I�ê�(J.

L 2 �â (7) ª����ä T t
i �I

t\i (2—4) (5—7) (8—16) (17—22) (23—40) (41—49) (50—76) (77—88) (89—124)

0 3

1 15 3 18

2 75 15 90 3 78 18 93

3 375 75 450 15 390 90 465 3 378

4 1875 375 2250 75 1950 450 2325 15 1890
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©ÛL 2 �O�(J, éu?¿!: i, kXe
'Xª T t+1

i = 5T t
i . �Ò´`, �áN Koch �äl

1 t �üz�1 t + 1 ��, Ó�!:� T t
i �IO

\ 4 �. ~X: T 3
2 = 5×T 2

2 = 25×T 1
2 = 125×T 0

2 =

125× 3 = 375, T 3
8 = 5×T 2

8 = 25×T 1
8 = 25× 18 =

450. ù´·�uy�áN Koch �ä�Åir�
��Ä�A�, TA���ÏL±e©Û�Ñí
nL§.

�	1 t �áN Koch �ä N(t) ¥�?¿��
!: i, �â (2) ª�±íÑ, ��äS��1 t + 1

��, �ä!: i �Ýê ki ��. � X ´ N(t + 1)

�ä¥l!: i ��§�?¿�� ki Î�Ø!
:¤^��Åir�m; � Y ´ N(t + 1) �ä¥
l!: i �?¿#�Ø!:��Ù ki P�Ø!:
¥�?¿��!:¤^��m. ù��±ïáX
e�§: 

X =
1
2

+
1
2
(1 + Y ),

Y =
1
3
(1 + X) +

2
3
(1 + Y ).

(8)

¦)þã�§|, �� X = 5. ùL²��äl
1 t− 1 �üz�1 t ��, �ä¥ü�!:m�²
þÄg���mO� 4 �, �=

Tn+1
i = 5Tn

i . (9)

(9) ªkÏue�!¥�ä MTT �I�)Û¦).

4.2 MTT ���¦¦¦)))

3��áN Koch �ä¥!:�ÅiráÂ�
m�4O5Æ�, UY¦)¤k!:áÂ�m�²
þ�, Ï"���ä MTT �I�°(¦)úª.

� Λt L«�ä N(t) ¥¤k!:�8Ü, Λt L
«1 t ��ä¥#O�!:�8Ü, w,k'X:

Λt = Λt ∪Λt−1. �
BuO�, éu m 6 t, ½ÂX
eü��I:

T t
m,total =

∑
i∈Λm

T t
i , (10)

T
t

m,total =
∑

i∈Λm

T t
i , (11)

ù�=���

T t
t,total =

∑
i∈Λt

T t
i = T t

t−1,total + T
t

t,total. (12)

3dÄ:þ, ·�ÏLé T
t

t,total �I�¦), �
Ñ T t

t,total �I�°(¦)�{.

*	�äüzL§, 3cA�áN Koch �
ä¥, �±'��B/O��ä�²þáÂ�m.

� t = 1 �, �âáN Koch �ä��E, �±��
±e�ª:

T 1
5 =

1
3
(1 + T 1

1 ) +
1
3
(1 + T 1

6 ) +
1
3
(1 + T 1

7 ),

T 1
6 =

1
3
(1 + T 1

1 ) +
1
3
(1 + T 1

5 ) +
1
3
(1 + T 1

7 ),

T 1
7 =

1
3
(1 + T 1

1 ) +
1
3
(1 + T 1

5 ) +
1
3
(1 + T 1

6 ),

T 1
8 =

1
3
(1 + T 1

2 ) +
1
3
(1 + T 1

9 ) +
1
3
(1 + T 1

10),

T 1
9 =

1
3
(1 + T 1

2 ) +
1
3
(1 + T 1

8 ) +
1
3
(1 + T 1

10),

T 1
10 =

1
3
(1 + T 1

2 ) +
1
3
(1 + T 1

8 ) +
1
3
(1 + T 1

9 ),

T 1
11 =

1
3
(1 + T 1

3 ) +
1
3
(1 + T 1

12) +
1
3
(1 + T 1

13),

T 1
12 =

1
3
(1 + T 1

3 ) +
1
3
(1 + T 1

11) +
1
3
(1 + T 1

13),

T 1
13 =

1
3
(1 + T 1

31) +
1
3
(1 + T 1

11) +
1
3
(1 + T 1

12),

T 1
14 =

1
3
(1 + T 1

4 ) +
1
3
(1 + T 1

15) +
1
3
(1 + T 1

16),

T 1
15 =

1
3
(1 + T 1

4 ) +
1
3
(1 + T 1

14) +
1
3
(1 + T 1

16),

T 1
16 =

1
3
(1 + T 1

4 ) +
1
3
(1 + T 1

14) +
1
3
(1 + T 1

15).

Ïd,

T
1

1,total =
∑

i∈Λ1
T 1

i

= T 1
5 + T 1

6 + T 1
7 + T 1

8

+ T 1
9 + T 1

10 + T 1
11 + T 1

12

+ T 1
13 + T 1

14 + T 1
15 + T 1

16

= 36 + 3 × T
1

0,total

= 12 × 3 + 3 × T
1

0,total.

�daq, � t = 2 �, k

T
2

2,total =
∑

i∈Λ2
T 2

i =
76∑

i=17

T 2
i

= 3 × 60 + 3 × T
2

1,total + 3 × 2 × T
2

0,total

�\©Û, ÏLêÆ8B{, ØJ�Ñ:

T
t

t,total = 3 × 12 × 5t−1 + 3T
t

t−1,total

+ 3 × 2T
t

t−2,total + · · ·

+ 3 × 2tT
t

1,total + 3 × 2t−1T
t

0,total,

(13)

200503-5



Ô n Æ � Acta Phys. Sin. Vol. 61, No. 20 (2012) 200503

T
t+1

t+1,total = 3 × 12 × 5t + 3T
t+1

t,total

+ 3 × 2T
t+1

t−1,total + · · ·

+ 3 × 2t+1T
t

1,total + 3 × 2tT
t

0,total.

(14)

d (13) ªÚ (14) ª, (Ü (9) ª, ²Lz{, ��

T
t+1

t+1,total = 25 × T
t

t,total − 36 × 5t. (15)

¦^Ð©^� T
1

1,total = 171, |^ê�4í�{¦
) (15) ª, ��

T
t

t,total = 25t ×
[
171
25

− 9
25

×
(

1 − 1
5t−1

)]
,

z{��:

T
t

t,total = 162 × 25t−1 + 9 × 5t−1. (16)

ò (16) ª�\ (12) ª, (Ü (9) ª, �±��

T t
t,total = T t

t−1,total + 162 × 25t−1 + 9 × 5t−1

= 5 × T t−1
t−1,total + 162 × 25t−1 + 9 × 5t−1.

(17)

¦^Ð©^� T 0
0,total = 9, |^ê�4í�{¦

) (13) ª, ��

T t
t,total = 5n ×

[
9 + 9 × n +

162
4

(5n − 1)
]

,

z{��

T t
t,total =

5n

10
× [81 × 5n + 18 × n + 9]. (18)

ò (18) ª � \ (7) ª, � ± � � á N Koch �
ä MTT �I�°(¦)úª

〈T 〉t =
1

Vt − 1

Vt∑
i=2

Ti

=
1
10

(27 × 5t + 6 × t + 3). (19)

òÏL (19) ª�O�(J�L 1 ¥�ê�(
J?1'�, ��� 0 6 t 6 4 �, ü«�ª�O�
(J����, Xã 2 ¤«, Ù¥ NR L« (7) ª�
O�(J, AR L« (19) ª�(J. ù¿©�y
þ
ãnØí���(5.

ã 2 (7) ªÚ (19) ª¤� MTT �I�'�

4.3 MTT ������äää555��� (Vt) ���'''XXX

�
'�ØÓ�ä�Åir�áÂ�Ç, ·�
©ÛáN Koch �ä MTT ��ä5� (Vt) �'X.

d (1) ª�� 5t = Vt − 1/3, t = log
1
3 (Vt−1)

5 , ò
Ù�\ (19) ª, ��

〈T 〉t =
1
10

[
9 × (Vt − 1) + 6 × log

1
3 (Vt−1)

5 +3
]

.

(20)

�X t �O\, � Vt → ∞ �, k

〈T 〉t ∼
9
10

Vt. (21)

(21) ªL², �XáN Koch �ä5��O\, �
ä MTT ��ä!:�ê¥�5O�, T'Xlã 2

¥�U�NÑ5.

áN Koch �ä MTT �I��ä5� Vt �ì
C'X�Ù¦�äØÓ. �5�� 1 �!2 �!3 �
5K��, MTT �I©O�X�ä5�¥y 〈T 〉t-
V 2

t , 〈T 〉t-Vt lnVt ±9 〈T 〉t-Vt /ª�O� [18]. 2

�Ú 3 �� Sierpinski �ä, MTT �I©O�X
�ä5�¥y 〈T 〉t-V 1.464

t Ú 〈T 〉t-V 1.293
t /ªO

� [19,20]. T ©/�ä¥, MTT �I�X�ä5�¥
y 〈T 〉t-V 1.631

t /ªO�; 3ä/�ä¥, MTT �I
�X�ä5�¥y 〈T 〉t-Vt /ªO� [15]; 3 Apol-

lonian �ä¥, MTT �I�X�ä5�¥y 〈T 〉t-
V 0.535

t /ªO� [24]; 3²¡ Koch �ä¥, MTT �

I�X�ä5�¥y 〈T 〉t-
5
6
Vt /ªO� [25]. �

5K�ä!Sierpinski �ä!T ©/�ä, ±9ä
/�ä�', áN Koch �ä�DÑ�Ç�p. �
´, � Apollonian �äÚ²¡ Koch �ä�', á
N Koch �ä�DÑ�Ç�$. ù´ØÓ(��
�ä, ÙÄåÆ1�LyÑ²w�!��þ��
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É [1] �q��y. ,	, '�áN Koch �äÚ²
¡ Koch �ä, �±íÿ�Ñ MTT �I��ä5�
Cz�5ÆÉ�ä�'5�K�Ø�.

5 ( Ø

�©ïÄ
(½5E,�äüz�. —- á
N Koch �äþ�káÂ:��Åir¯K. á
N Koch �ääky¢�ä¥�Nõ­�5�, �
)ÃIÝ1�!�­.A5!Ý�'5±9�X
�Ù¦�äÿÀ5�. �âáN Koch �ä�(�
A:, �©�Ñ��äl1 t−1 �üz�1 t ��,

�ä¥!:m�²þÄg���mO� 4 �. Äu

ù�'X, |^­�z+�{, í�Ñ
áN Koch

�äþ�káÂ:��Åir MTT �I�°(L
�ª. ,	, áN Koch �ä MTT �O�(JL²
Ù MTT �I��ä5� Vt ¥�5O�. �,á
N Koch �ääk�²¡ Koch �ä���Ý�'
5�, �´áN Koch �ä MTT �I��ä5�C
z�5Æ�²¡ Koch �ä�q. ·�íÿ MTT �
I��ä5�Cz�5ÆÉ��'5�K�Ø�.

���ã!5K�ä!Sierpinski �äÚ T ©/�
ä�', áN Koch �ääk�p�DÑ�Ç. ·�
F"�©UéäkáN Koch �ä5��y¢�ä
þ�ÄåÆïÄk¤�Ï.
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Abstract

As a basic dynamical process, random walk on networks is fundamental to many branches of science, and has attracted much

attention. A difficult problem in the study of random walk is how to obtain the exact solution for the mean trapping time (MTT) of this

process. The MTT is defined as the mean time for the walker staring from any node in the network to first reach the trap node. In this

paper, we study random walk on the Koch network with a trap located at the highest degree node and calculate the solution for MTT.

The accurate expression for the MTT is obtained through the recurrence relation and the structure properties of the Koch network. We

confirm the correctness of the MTT result by direct numerical calculations based on the Laplacian matrix of Koch network. It can be

seen from the obtained results that in the large limit of network size, the MTT increases linearly with the size of network increasing.

Comparison between the MTT result of the Koch network with that of the other networks, such as complete graph, regular lattices,

Sierpinski fractals, and T-graph, shows that the Koch has a high transmission efficiency.

Keywords: complex networks, Koch network, random walk, mean trapping time
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