
,27e,4Æ 7 Y \ b p 
 � Vol.27, No.4

2007�11t JOURNAL OF MATHEMATICAL RESEARCH AND EXPOSITION Nov., 20071<	�: 1000-341X(2007)04-0733-05 13
,"� A���0Æ ��'�()+GFD 1, C E 2

(1. L���"X6XM�;< l� 730030; 2. L���"X_SBpXs�;< l� 730030)

(E-mail: sl tian@163.com); 6: 
J}�x�% n ≥ 2,�χat(Kn×K
′

n) = 2n; % p, q ≥ 2,�χat(C2p×K2q) = 2q+3,�� Kn × K
′

n 1u=�B
FF�D)ND� C2p × K2q 1	�H	[F�D)ND���
: ND�{.j����%�{.j���%6�
MSC(2000): 05C15?/��: O157.5

1 : 5	I=g}(C G 10kRKU(V#C�i V (G), E(G) 8�Æ/ G (-G�(PI��8 1.1
[1] *GGH 0t<V#C�� V (G) = {u1, u2, . . . , um}, V (H) = {v1, v2, . . . , vn},v�/-PG�P8�G

V = {wij |wij = (ui, vj), 1 ≤ i ≤ m, 1 ≤ j ≤ n},

E = {wijwlk|i = l � vjvk ∈ E(H), L j = k � uiul ∈ E(G), 1 ≤ i, l ≤ m, 1 ≤ j, k ≤ n}(CG G G H (MC�VTG G × H .�8 1.2
[2] * G 0Z�(G 2 (s�C� k 0{z5� f 0`� V (G)

⋃

E(G) &
{1, 2, . . . , k} (h)�4 d u ∈ V (G), i C(u) Æ/ {f(u)}

⋃

{f(uv)|uv ∈ E(G), v ∈ V (G)}."D
1) 4 d uv, vw ∈ E(G), u 6= w , k f(uv) 6= f(vw);

2) 4 d uv ∈ E(G) , k f(u) 6= f(v), f(u) 6= f(uv), f(v) 6= f(uv),v� f 0 G ( k- {���$�# f 0 G ( k- {���$��
3) 4 d uv ∈ E(G), k C(u) 6= C(v),v� f 0 G (` k- z-i����$ (VTG k-AVDTC). ��

χat(G) = min{k | G  u k-AVDTC }G G (z-i���$5�0e 1.2�( C(u)�G- uu f N($PI�C(u)u�>℄$��(PI C = {1, 2, . . . , k}�(�PTG C(u).4Z�(G 2 (V#s�C G, χat(G) P� u�-�*%: 2004-12-28; �.*%: 2005-06-27
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'&bNgo�9� 1.1 "DC G kt<Sz(�!3-�v
χat(G) ≥ ∆(G) + 2,�� ∆(G) G G (�!3�9� 1.2

[3] 4 n ZE�C Kn, k
χT (Kn) =

{

n, # n ≡ 1 (mod 2);

n + 1, # n ≡ 0 (mod 2).�� χT (Kn) G Kn (�$5�9� 1.3
[2] 4 n ZE�C Kn, n ≥ 2, k

χat(Kn) =

{

n + 2, # n ≡ 1 (mod 2);

n + 1, # n ≡ 0 (mod 2).IQ [2]?�w��E�C�E�7�C�&�~G4(z-i���$5�	IX?�MC
Kn × K ′

n (n ≥ 2) n C2p × K2q (p, q ≥ 2) (z-i���$5�I�HU9�(3qQ9Ei�W [1],[3].

2 �7�!�&>$�� 2.1 *E�C Kn n K
′

n (/-P8�G V (Kn) = {u1, u2, . . . , un}, V (K ′

n) =

{u′

1, u
′

2, . . . , u
′

n}. $ n ≥ 2 +�k χat(Kn × K ′

n) = 2n.=# u Kn×K ′

n��T vij = (ui, u
′

j),iK
′(i)
n Æ//-PG V (K

′(i)
n ) = {vi1, vi2, . . . , vin}( n ZE�C�P�� d K

′(i)
n n K

′(t)
n �SY� i 6= t, i, t = 1, 2, . . . , n. m:+�i K

(j)
nÆ//-PG V (K

(j)
n ) = {v1j , v2j , . . . , vnj} ( n ZE�C��� d K

(j)
n n K

(s)
n �SY�

j 6= s, j, s = 1, 2, . . . , n.j0e 1.1 ~� Kn × K ′

n 0t<��Y(�C ⋃n

i=1 K
′(i)
n n ⋃n

j=1 K
(j)
n (�P�R

Kn × K ′

n = (

n
⋃

i=1

K
′(i)
n )

⋃

(

n
⋃

j=1

K(j)
n ). (1)P� Kn ×K ′

n G{vC�� ∆(Kn × K ′

n) = 2n− 2, jgo 1.1, χat(Kn × K ′

n) ≥ 2n. _|
χat(Kn × K ′

n) ≤ 2n, ℄W|� Kn × K ′

n  u 2n-AVDTC Ri�g}bNt��k�BA 1. n G�5�j (1).�i8t�0e`<� E(Kn×K ′

n)
⋃

V (Kn×K ′

n)&$P {a0, a1, . . . , an−1, b0, b1,

. . . , bn−1} (h) f .2O�4K
′(i)
n (i = 1, 2, . . . , n)^V��$�f nG�5�jgo 1.2,ii n�$ a0, a1, . . . , an−1� K

′(i)
n (/-G��-��G K

′(i)
n ( n- {���$��� i = 1, 2, . . . , n. d>+�* K

′(i)
n (i = 1, 2, . . . , n) (/-n�P( n <�!2rPG

T (i)
p = {vi,p+qvi,p−q|q = 1, 2, . . . ,

n − 1

2
}

⋃

{vip}, p = 1, 2, . . . , n
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(i)
1 , T

(i)
2 , . . . , T

(i)
n 0 E(K

′(i)
n )

⋃

V (K
′(i)
n ) (`<J8�4 d i = 1, 2, . . . , n, |

f(T (i)
p ) = ap+i−2 , p = 1, 2, . . . , n,�� ap+i−2 (N��� n.���i n �$ b0, b1, . . . , bn−1 �E�C K

(j)
n (��-��G K

(j)
n ( n- z���$ [4].�� j = 1, 2, . . . , n. d>+�* K

(j)
n (j = 1, 2, . . . , n) ( n <�!�
G

E
(j)
t = {vt+s,jvt−s,j |s = 1, 2, . . . ,

n − 1

2
}, t = 1, 2, . . . , n,��N� t + s n t − s �� n.P�� E

(j)
1 , E

(j)
2 , . . . , E

(j)
n 0 E(K

(j)
n ) (`<J8�4 d j = 1, 2, . . . , n, |

f(E
(j)
t ) = bt+j−2, t = 1, 2, . . . , n,�� bt+j−2 (N��� n.!
^|� f G Kn × K ′

n ( 2n- {���$��k
C(vij) = {bi+j−2}, i, j = 1, 2, . . . , n,�� bi+j−2 (N��� n.#i
y C = (bi+j−2)n×n Æ/>/-$P(�$�k��� i + j − 2 �� n � i, j =

1, 2, . . . , n, vk
C =

















b0 b1 b2 · · · bn−2 bn−1

b1 b2 b3 · · · bn−1 b0

b2 b3 b4 · · · b0 b1

· · · · · · · · · · · · · · · · · ·
bn−2 bn−1 b0 · · · bn−4 bn−3

bn−1 b0 b1 · · · bn−3 bn−2

















.u C ��f�`V (Ly) ( dtr;f�A�=b
C(vij) 6= C(vil), j 6= l, i, j, l = 1, 2, . . . , n;

C(vij) 6= C(vkj), i 6= k, i, k, j = 1, 2, . . . , n.f�� f G Kn × K ′

n ( 2n-AVDTC.BA 2. n G�5�m:l�k 1, 8t�0e`<� E(Kn × K ′

n)
⋃

V (Kn × K ′

n) &$P {0, 1, . . . , 2n− 1} (h) f .2O�f n G�5�jgo 1.3, ii n + 1 �$ 0, 1, 2 . . . , n 4 K
′(i)
n (i = 1, 2, . . . , n) ^V��$�-��G K

′(i)
n ( (n + 1)-AVDTC. d>+�4 d i = 1, 2, . . . , n, |

f(vijvil) = (i + j + l − 2) (mod n + 1), j 6= l, j, l = 1, 2, . . . , n;

f(vij) = (i + 2j − 2) (mod n + 1), j = 1, 2, . . . , n.
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(j)
n (j = 1, 2, . . . , n)^V{���$�!
|�� f 0 Kn × K ′

n ( 2n- {���$��k
C(vij) = {i + j − 2}, i, j = 1, 2, . . . , n,�� i + j − 2 �� n + 1.n�k 1 m:�#i
y C = (i + j − 2)n×n Æ/>/-$P(�$�k��� i + j − 2�� n + 1 � i, j = 1, 2, . . . , n, vk

C =

















0 1 2 · · · n − 2 n − 1
1 2 3 · · · n − 1 n

2 3 4 · · · n 0
· · · · · · · · · · · · · · · · · ·

n − 2 n − 1 n · · · n − 5 n − 4
n − 1 n 0 · · · n − 4 n − 3

















.f C �(�`V (Ly) ( dtr;f�A�=b
C(vij) 6= C(vil), j 6= l, i, j, l = 1, 2, . . . , n;

C(vij) 6= C(vkj), i 6= k, i, k, j = 1, 2, . . . , n.f�� f G Kn × K ′

n ( 2n-AVDTC.�Ib'�k�0o\��r��� 2.2 * C2p G��� K2q G�ZE�C� p , q ≥ 2, v χat(C2p × K2q) = 2q + 3.=# | m = 2p, n = 2q.u Cm×Kn ��f ∆(Cm×Kn) = n+1��!3-Sz�jgo
1.1, χat(Cm×Kn) ≥ n+3._| χat(Cm×Kn) ≤ n+3,℄W|� Cm×Kn  u (n+3)-AVDTCRi�*

Cm = u1u2 · · ·umu1, V (Kn) = {u′

1, u
′

2, . . . , u
′

n}.u Cm × Kn ��T vij = (ui, u
′

j), i K
′(i)
n Æ//-PG V (K

(i)
n ) = {vi1, vi2, . . . , vin} ( n ZE�C��� i = 1, 2, . . . , m. i C

(j)
m Æ/ m Z� v1jv2j · · · vmjv1j , �� j = 1, 2, . . . , n. j0e 1.1 ~� Cm × Kn 0 n + m <��Y(�C K

(i)
n , C

(j)
m (i = 1, 2, . . . , m, j = 1, 2, . . . , n) (�P�R

Cm × Kn = (
m
⋃

i=1

K(i)
n )

⋃

(
n
⋃

j=1

C(j)
m ), (2)�� d K

(i)
n n K

(t)
n �SY�i 6= t, i, t = 1, 2, . . . , m,� d C

(j)
m n C

(s)
m �SY�j 6= s, j, s =

1, 2, . . . , n.j (2) .�i8t�0e`<� E(Cm × Kn)
⋃

V (Cm × Kn) &$P {0, 1, . . . , n + 2} (h) f .2O�f n G�5�jgo 1.3, ii n + 1 �$ 0, 1, 2 . . . , n 4 K
(i)
n (i = 1, 2, . . . , m) ^V��$�-��G K

(i)
n ( (n + 1)-AVDTC. d>+�



4Æ ?8v�*�unND){.j����% 7374 d i = 1, 2, . . . , m, $ i ≡ 1 (mod 2) +�|
f(vijvil) = (j + l − 1) (mod n + 1), j 6= l, j, l = 1, 2, . . . , n;

f(vij) = (2j − 1) (mod n + 1), j = 1, 2, . . . , n.$ i ≡ 0 (mod 2) +�|
f(vijvil) = (j + l) (mod n + 1), j 6= l, j, l = 1, 2, . . . , n;

f(vij) = (2j) (mod n + 1), j = 1, 2, . . . , n.���f C
(j)
m G���=biit�$ n+1, n+2a�ZK+� C

(j)
m (� v1jv2j , v2jv3j , . . .,

vmjv1j , �� j = 1, 2, . . . , n.!
^|� f G Cm × Kn ( (n + 3)- {���$��4 i = 1, 2, . . . , m, k
C(vij) = {j − 1}, j = 1, 2, . . . , n � i ≡ 1 (mod 2);

C(vij) = {j}, j = 1, 2, . . . , n � i ≡ 0 (mod 2).=b
C(vij) 6= C(vil), j 6= l, i = 1, 2, . . . , m, j, l = 1, 2, . . . , n;

C(vij) 6= C(vi+1,j), C(vmj) 6= C(v1j), i = 1, 2, . . . , m − 1, j = 1, 2, . . . , n.f�� f G Cm × Kn ( (n + 3)-AVDTC. �60oGx���24�
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On the Adjacent Vertex-Distinguishing Total Coloring

of Two Classes of Product Graphs

TIAN Shuang-liang1, CHEN Ping2

(1. Department of Mathematics, Northwest Minorities University, Lanzhou 730030, China;
2. College of Economics and Management, Northwest Minorities University, Lanzhou 730030, China )

Abstract: It is proved that if n ≥ 2, then χat(Kn × K′

n) = 2n, and if p, q ≥ 2, then χat(C2p × K2q) =
2q +3, where Kn ×K′

n is the product of two complete graphs with different labels, and C2p ×K2q is the
product of an even cycle and a complete graph of even order.

Key words: product graphs; adjacent vertex-distinguishing total coloring; adjacent vertex-distinguishing
total chromatic number.


