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1 + ,
Alon ����� [1] �������� [2] -����� ���!��"������

��� ��Æ�# NP- � ��$�� [3] -� Hatami �!" �� [4] �������

.%& ∆ ≥ 1020, #�'$ ����/( (∆+300)�!)%&*�� ��$Ghandehari
M + Hatami H ���.%& ∆ ≥ 106 �',��(!" �� χ ′

as(G) ≥ ∆ + 27
√�ln�.

�-����.�/0��#!)%&*�� ����#��) (∆ + 1 + 27
√�ln�).

�-*+��, �!�"�',�$
1.1 0123

23 1.1[4] 1�'$ �',� G(V, E), �# k- #2 �� f 34 G � k- !"
 ���-5.461 uv ∈ E(G), S(u) �= S(v) , (- S(u) = {f(uv)|uv ∈ E(G)}. '/ 
k − ASEC , #4 χ

′
as(G) = min{k|k − ASEC}  G �!" ��$

23 1.2[1] � G(V, E) ��# k- #2 �� f 34 G ��� ���-5 G -0
�7��$ G ��� ��'/ 6 k − AEC, #4 χ ′

a(G) = min{k|k − AEC}  G ��

� ��$

23 1.3 � G(V, E) ��# k- #2 �� f 34 !)%&*�� ���-5 G

-0�7���#$!) u + v 81 ��29:%�(- uv ∈ E(G). '/ k − AAEC,
#4 χ ′

aa(G) = min{k|k − AAEC}  G �!)%&*�� ��$

&3�1�'$ �',� G(V, E), !)%&*�� �� χ ′
aa(G) Æ;��$

1.%& ∆ �� G, (!" ��'(/) ∆ 5*��-5 G �$!�.%&)�
(!" ��/) ∆ + 1. +,�1 |V (G)| ≥ 3 �',4-� G, � χ ′

aa(G) ≥ ∆, #< G

�$!�.%&).� χ ′
aa(G) ≥ ∆ + 1.

* =5667�89 (10771091) >��/:089 (0604-05) 781;?
2@<=A2007-04-10.
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1.2 019:;<=
9: 1 1�'$ �',� G, �

χ ′
aa(G) ≤ max{χ ′

as(G), χ ′
a(G)} + 1.

1� G B7�-5 G ��# k1 −ASEC, #� k2 −AEC. <C8 1 D$.� G E��

# (max{k1, k2}+ 1)−AAEC, (- k1, k2 F* !" ��+�� ��$+,�-59@

A#C8#B�CDC8 2 +C8 3 EGÆ#B�$
9: ASEC[4] 1)� | V (G) |≥ 3 �',4-� G, F G �= C5(5-circle), :

χ ′
as(G) ≤ ∆(G) + 2.

9: AEC[2] 1',� G,χ ′
a(G) ≤ ∆(G) + 2.

9: 2 1)� | V (G) |≥ 3 �',4-� G , F G �= C5(5-circle), :

χ ′
aa(G) ≤ ∆(G) + 3.

9: 3 1)� | V (G) |≥ 3 �',4-� G, F G �= C5(5-circle), :

χ ′
aa(G) ≤ χ ′

as(G) + 1.

>? 1 ; G Æ�#',��# �(G) ≥ 106, CD χ ′
as(G) ≤ � + 27

√�ln�.

>? 2[1] ;�2� c > 0, </=H g(G) ≥ c�log� .�� χ ′
a(G) ≤ � + 2.

�>�?@G�/0-9�GG 1.
2? 1 ; G Æ�#',��# ∆ ≥ 106, ;�2� c = 80, </ g(G) ≥ c∆ln∆ .��

χ ′
aa(G) ≤ ∆ + 1 + 27

√
�ln�.

�I 2 JF-�A!HKLM�GG 1 ���$

2 @A 1 BCD
��FIN�;� G �.%& ∆, #J ∆ = d.

1) B@G 1 C�<� G � �(G) ≥ 106 .� χ ′
as(G) ≤ � + 27

√�ln�. OD1 G K

E (� + 27
√�ln�) 5��!)%&* ���4-�L f , L f : E → {1, 2, · · · , (� +

27
√�ln�)}.

2) AI (�+ 27
√�ln�+ 1) 5*��1 G �M�F KEE���, 1

20d �!H�:

G�-� �H3E�F��!H (1 − 1
20d ).

3) ��� G ;�!)%&*��� ���L P (AAEC) > 0.
 �P� G �!)%&*��� ���'.4,9I#FN
(A) ��Æ#2��L0�AF$! �%�5*�Q
(B) ��Æ!)%O*��L�RA#$!)�81 ��29:%Q

(C)  ��Æ����L� G -0��#�� #2 2- �� (���/)�I�).
.��A0 Lovász PJ@G��SIJ$
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Lovász GH>? [3,5,6] ; A1, A2, · · · , An Æ!HRS Ω - n #LN� G = (V, E) Æ
n #) V = [1, n] ��� ∀ i, i = 1, 2, · · · , n, LN Ai M {Aj : (i, j)∈E} $WX$$F;� n

#2� x1, x2, · · · , xn, 0 < xi < 1, </ ∀ i, Prob[Ai] < xi

r∏
(i,j)∈E

(1 − xj). : Prob[∧Ai] > 0.

 �.4�?FN (A) Y (B) Y (C), ZN-9[LN
(I) 1M181 A = {e1, e2}, J EA   e1 + e2 �D%� (� + 1 + 27

√�ln�) �
LN$

(II) 1M1$!) u+ v, d(u) = d(v) ,(- d(x)Æ x)�&$) uM v ��29 C(u)M
C(v)-I��5*�:%�/OAF  eu + ev,< eu + ev %.3*� (�+27

√�ln�+1)
\P.��29$%�!):%&*�/-T[LN EB

(III) 1M#],�� C, Q.RÆS��^:A�� (� + 1 + 27
√�ln�) \P_�L

N/ Ec.
(IV) 1M�#],�� D(D -/)��]*�$%��]*�:%), /LN ED  

D -:$%�C]*�,3E���D�< D `DS���LN$

-5[LN (I), (II), (III), (IV) :aTÆ%U��:4FN (A), (B) + (C) Æ.4��
L G ;�!)%&*��� ��$

1) ZN$8�"VU$8LN�

ZN� H , (W) V5TW�+�LN�(-A#W) Ex + Ey((-M# X, Y (D

bX�181� �(DbX�1$!)X(81� �c�#7���c�#],��)
$!�<#Y< X + Y de�Ffg $Y M#LN EX �aT�YZZ> X � �+

, H Æ�?LN�$8�$ �[APJ@G�'(hVM#LNaT�!H�"VU$

8LN��O\VUB-9@GM��(��[�� [10].
>? 2.1
i) 1M#TW (I) �LN EA, Prob[EA] = 1

(20d)2 ;

ii) 1M#TW (II) �LN EB , (-M# EB �)� x F �

Prob[EB ] =
1

(20d)2
(
1 − 1

20d

)2x−3

≤ 1
(20d)2

;

iii) 1M#TW (III) �LN EC , (-� C �H y, Prob[EC ] = (1 − 1
20d )y ≤ e−

y
20d ;

iv) 1M#TW (IV) �LN ED (-� D �H& 2z,

Prob[ED] =
( 1

20d

)z(
1 − 1

20d

)z

≤ 2
(20d)z

.

>? 2.2 1MG� e, �9\L]D$$
i) /(� 2d F M e 81Q

ii) /(� 2d # B de e((- B Æ�1$!)X(81 ZD�S^�);
iii) /(� d #7��de e;
iv) /(� 2dk−1 #H& 2k �],��de e.
B@G 2 C�1M#LN EX(X de x F ), /(M 2xd #TW (I) LN$8�/(M

2xd #TW (II) LN$8�/(M xd #TW (III) LN$8�/(M 2xdk−1 #TW (IV) �
ED LN$8$(- D �H& 2k, k ≥ 2.
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2) ;G2�"��:iJ

MG xi, i = 1, 2, 3, 4 F* 1
200d2 , 1

200d2 , 1
100d2 , 1

(2d)k , ÆZjM (I), (II), (III) + (IV)

-�LN$8�2�$ ���[LN:aT�!H #�I'��,9V#:iJD$
1

400d2
≤ 1

200d2

(
1 − 1

200d2

)4d(
1 − 1

200d2

)4d−2(
1 − 1

100d2

)2d

·
∏
k

(
1 − 1

(2d)k

)4dk−1

, (1)

1
400d2

≤ 1
200d2

(
1 − 1

200d2

)2xd(
1 − 1

200d2

)(2d−1)x(
1 − 1

100d2

)xd

·
∏
k

(
1 − 1

(2d)k

)2xdk−1

, (2)

e−
y

20d ≤ 1
100d2

(
1 − 1

200d2

)2yd(
1 − 1

200d2

)(2d−1)y(
1 − 1

100d2

)yd

·
∏
k

(
1 − 1

(2d)k

)2ydk−1

, ∀ y ≥ 4, (3)

2
(20d)z

≤ 1
(2d)z

(
1 − 1

200d2

)4zd(
1 − 1

200d2

)(4d−2)z(
1 − 1

100d2

)2zd

·
∏
k

(
1 − 1

(2d)k

)4zdk−1

, ∀ z ≥ 2. (4)

< x > 2 .�-5 (2) JD$�: (1) JÆ3D$�OI'�� (2) D$$
B:iJ (1 − 1

x )x ≥ 1
4 , 1�]� x > 2 ,D$�/0

∏
k

(
1 − 1

(2d)k

)2xdk−1

≥
∏
k

(1
4

) x

d2k−1
=

(1
4

)x
d

∑
k

( 1
2k−1 )

.

Y 2k ≥ g(G) ≥ 80∆ log∆ ≥ 20, +, k ≥ 10, :
∑
k

(
1

2k−1

) ≤ 1
210 , CD

∏
k

(
1 − 1

(2d)k

)2αdk−1

≥
(1

4

) α

210d
, (5)

%G/0

(
1 − 1

200d2

)2αd

≥
(1

4

) α
100d

, (6)

(
1 − 1

100d2

)αd

≥
(1

4

) α
100d

, (7)

9" (5)–(7), %/

(
1 − 1

200d2

)2αd(
1 − 1

200d2

)α(2d−1)(
1 − 1

100d2

)αd ∏
k

(
1 − 1

(2d)k

)2αdk−1

≥
(1

2

)( 3
50+ 1

29
) α

d

.
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< α = x, B> G Æ',�� 0 < x < 2∆ = 2d

( 3
50

+
1
29

)x

d
< 1, =⇒

(1
2

)( 3
50+ 1

29
) x

d ≥ 1
2
.

J:iJ (2) �_  (∗), :

(∗) ≥ 1
200d2

(1
2

)( 3
50+ 1

29
) x

d ≥ 1
400d2

.

O:iJ (2) D$$
1:iJ (1), J x = 2, ]kD$$
9��:iJ (4), J α = 2z, :iJ (4) �_  (∗∗) , CD

(∗∗) ≥ 1
(2d)z

(1
2

)( 3
50+ 1

29
) 2z

d

=
10z

(20d)z

(1
2

)( 3
25 + 1

28
) z

d ≥ 1
(20d)z

2(3−( 3
25+ 1

28
) 1

d )z ≥ 2
20dz

.

:iJ (4) D$$
(��:iJ (3) , I'��

e−
y

20d ≤ 1
100d2

(1
2

)( 3
50 + 1

29
) y

d

.

B> (1
2 )(

3
50 + 1

29
) y

d < (1
2 )

y
20d , OI'�� e−

y
20d ≤ 1

100d2

(
1
2

) y
20d .

B�?:iJ�< y ≥ 80dlogd ≥ 40d log(100d2)
log( e

2 ) .ÆD$�$

Y-�< �(G) ≥ 106 .�;�2� c = 80, </ g(G) ≥ c∆ ln∆ .� G �/(
(� + 1 + 27 2

√�ln�) ��!)%&*�� ��$
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A BOUND OF ADJACENT VERTEX-DISTINGUISHING

ACYCLIC EDGE COLORING OF GRAPHS

QIANG Huiying LI Muchun ZHANG Zhongfu

(College of Mathematics, Physics and software Engineering, Lanzhou Jiaotong University,

Lanzhou 730070)

Abstract A proper edge coloring of the graph G is called adjacent vertex distinguishing
acyclic edge coloring, if there is no 2-colored cycle in G, and the coloring set of edges incident
to u is not equal to the coloring set of edges incident to v, where uv ∈ E(G). In this paper, a
new upper bound of adjacent vertex distinguishing acyclic edge coloring of the graph G with
no isolated edges is obtained by the way of probability.

Key words Adjacent vertex distinguishing acyclic edge coloring of graphs, adjacent strong
edge coloring of graphs, acyclic edge coloring of graphs, Lovász local lemma.
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