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1 g aQ/'.;Q�pp/$u�+�v�_Q/3'.��'.y\"'. [1−5] �V�)��K!�t�"'./E�U�g [6−8]. $5Q/t�".�;vJ6Az�/℄L��lF�jR51��[HI�: �Q/t�"'.�-+�,FjRUS���ya/I��^� Pm W m i�
 Cm W m i!
 Sm W m + 1 ij
 Fm W m + 1i0
 Wm W m + 1 i�
 Kp W p iT"Q
 Km,n WT"=�Q�[�Za>\/=��^Tx�
[d [1–3].

2 _<7e�gI6d 2.1
[2] 8b(Q G(V, E) /vJ k- ���'.> f , ,
+ ∀i, j ∈ {1, 2, . . . , k}, �

| | Ei | − | Ej | | ≤ 1, �� f W G /vJ k- t��'.>�b^0 k-EC of G. <�
χ′

e(G) = min{k|k-EC of G}W G /t��.���� Ei = {e|e ∈ E(G), f(e) = i}.6d 2.2
[6−8] 8b(Q G(V, E) /vJ k- ��"'.> f , ,
+ ∀i, j ∈ {1, 2, . . . , k},� | | Si | − | Sj | | ≤ 1, �� f W G /vJ k- t�"'.>�b^0 k-ETC of G. <�

χet(G) = min{k|k-ETC of G}W G /t�".����
Si = Vi ∪ Ei, Vi = {v|v ∈ V (G), f(v) = i}, Ei = {e|e ∈ E(G), f(e) = i}.V:SP: 2005-11-24; BWSP: 2006-08-26?D`O: Q`(&wnZk (40301037); Q`�Ywsh� (05XB07).
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χet(G) ≤ ∆(G) + 2, � χet(G) = χt(G),�� χt(G) W G /".�� ∆G �: G /.&7�6d 2.3

[2] 83��t�eg/b(Q G, H , , G∨H 
+�V (G∨H) = V (G)∪V (H);

E(G ∨ H) = E(G) ∪ E(H) ∪ {uv|u ∈ V (G), v ∈ V (H)}. �� G ∨ H W G � H /�Q��5{ 2.3 xySP+, r Jb(Q G1, G2, . . . , Gr �*z�J3��t�eg��f��Q G1 ∨G2 ∨ · · · ∨Gr ��W r  �Q�b^W ∨r

i=1 Gi. , Gi tPN� G, b^W K(G, r).fH 2.1
[6−8] 8b(Q G, � χet(G) ≥ ∆(G) + 1.fH 2.2
[2] 8b(Q G, � χ′

e(G) ≥ ∆(G).��8b(Q G, H , � χ′

e(G) = χ′(G)[6]; , H ⊆ G , � χ′(H) ≤ χ′(G)[1,2]. �� χ′(G) �: G /���.��$<�a>|} 2.3 U 2.4.fH 2.3 8b(Q G, H , , H ; G /&Q��� χ′

e(H) ≤ χ′

e(G).fH 2.4 8 p iT"Q Kp, �
χ′

e(Kp) =

{

p, p ≡ 1(mod 2);
p − 1, p ≡ 0(mod 2).fH 2.5

[6−8] 8 p iT"Q Kp, �
χet(Kp) =

{

p, p ≡ 1(mod 2);
p + 1, p ≡ 0(mod 2).fH 2.6

[2,5] 8b(Q G, , G[V∆] ^!��� χ′

e(G) = ∆(G), ��
V (G[V∆]) = V∆ = {v|d(v) = ∆(G), v ∈ V (G)}, E(G[V∆]) = {uv|u, v ∈ V∆, uv ∈ E(G)}.

3 o
CL6H 3.1 8�b(Q G1, G2, . . . , Gr, ,%� λ ∈ {1, 2, . . . , r}, 9- ∆(Gλ) = |V (Gλ)|−1,� |V (
∨r

i=1 Gi)| =
∑r

i=1 |V (Gi)| ≡ 1 (mod 2), � χet(
∨r

i=1 Gi) =
∑r

i=1 |V (Gi)|.lN ^ n =
∑r

i=1 |V (Gi)|, � ∆(
∨r

i=1 Gi) = n− 1, �|} 2.1 � χet(
∨r

i=1 Gi) ≥ n, u�5}W�mk�� ∨r

i=1 Gi %�vJ n-ETC>�4 w 6∈ V (
∨r

i=1 Gi) , 0 G∗ = (
∨r

i=1 Gi)∨{w},� ∆(G∗) = n, G∗ ⊆ Kn+1, � n + 1 ≡ 0 (mod 2). $<�|} 2.2, 2.3 U 2.4 � χ′

e(G
∗) = n .4 f∗ W G∗ /vJ n -EC >�� f W� f(u) = f∗(wu), u ∈ V (

∨r

i=1 Gi); f(uv) = f∗(uv), uv ∈

E(
∨r

i=1 Gi).'% f ; ∨r

i=1 Gi / n-ETC >�$<5} 3.1 W��ZK 3.1 8�b(Q G1, G2, . . . , Gr, , ∑r

i=1 |V (Gi)| + m ≡ 0 (mod 2), ��
(i) χet(Sm ∨ (

∨r

i=1 Gi)) =
∑r

i=1 |V (Gi)| + m + 1 (m ≥ 1);

(ii) χet(Fm ∨ (
∨r

i=1 Gi)) =
∑r

i=1 |V (Gi)| + m + 1 (m ≥ 2);

(iii) χet(Wm ∨ (
∨r

i=1 Gi)) =
∑r

i=1 |V (Gi)| + m + 1 (m ≥ 3).



2� �I�1�O�;!�R0u
#(/ 353ZK 3.2 8�b(Q G1, G2, . . . , Gr, , ∑r

i=1 |V (Gi)| + p ≡ 1 (mod 2) , �
χet(Kp ∨ (

r
∨

i=1

Gi)) =

r
∑

i=1

|V (Gi)| + p.8� r J m i/��
%� K(P1, r) = Kr, K(P2, r) = K2r, |} 2.5 xI��8 K(P3, r)� ZK 3.3 8� r J 3 i/� P3, ) r ≡ 1 (mod 2) 7�� χet(K(P3, r)) = 3r.6H 3.2 b(QG1, G2, . . . , Gr ��,m�vJGλ(1 ≤ λ ≤ r),9-∆(Gλ) = |V (Gλ)|−1,� Gλ ��vJ.&73�< ∆(Gi) ≤ |V (Gi)| − 2, i ∈ {1, 2, . . . , r}\{λ}, �
χet(

r
∨

i=1

Gi) =

r
∑

i=1

|V (Gi)|.lN ^ n =
∑r

i=1 |V (Gi)|, � ∆(
∨r

i=1 Gi) = n− 1, �|} 2.1 � χet(
∨r

i=1 Gi) ≥ n, u�5}W�mk�� ∨r

i=1 Gi %�vJ n -ETC>�4 w 6∈ V (
∨r

i=1 Gi), 0 G∗ = (
∨r

i=1 Gi)∨{w},� G∗ .&73/*!Q G[V∆] ;=i��$<�|} 2.6 � χ′

e(G
∗) = ∆(G∗) = n . 4 f∗ W

G∗ /vJ n-EC >�� f W
f(u) = f∗(wu), u ∈ V (

r
∨

i=1

Gi); f(uv) = f∗(uv), uv ∈ E(

r
∨

i=1

Gi).'% f ; ∨r

i=1 Gi / n-ETC >�$<5} 3.2 W��ZK 3.4 4b(Q G1, G2, . . . , Gr �� Gi ; ni(i ≥ 4) i/�X!� i ∈ {1, 2, . . . , r}.��
(i) χet(Sm ∨ (

∨r

i=1 Gi)) =
∑r

i=1 ni + m + 1 (m ≥ 2);

(ii) χet(Fm ∨ (
∨r

i=1 Gi)) =
∑r

i=1 ni + m + 1 (m ≥ 4);

(iii) χet(Wm ∨ (
∨r

i=1 Gi)) =
∑r

i=1 ni + m + 1 (m ≥ 4).6H 3.3 8�b(Q G1, G2, . . . , Gr, ,*� ∆(Gi) ≤| V (Gi) | −2, i ∈ {1, 2, . . . , r}. �
χet(

r
∨

i=1

Gi) ≤

r
∑

i=1

|V (Gi)|.lN 4 w 6∈ V (
∨r

i=1), 0 G∗ = (
∨r

i=1 Gi) ∨ {w}, � ∆(G∗) =
∑r

i=1 | V (Gi) |= n, � G∗�m�vJ.&73 w, $<�|} 2.6 � χ′

e(G
∗) = n. 4 f∗ W G∗ /vJ n-EC >�� f W

f(u) = f∗(wu), u ∈ V (

r
∨

i=1

Gi); f(uv) = f∗(uv), uv ∈ E(

r
∨

i=1

Gi).'% f ; ∨r

i=1 Gi / n-ETC >�$<� χet(
∨r

i=1) ≤ n, 5} 3.3 W��ZK 3.5 8�b(Q G1, G2, . . . , Gr, , ∆(Gi) ≤| V (Gi) | −2, i ∈ {1, 2, . . . , r}, ��1%�vJ λ ∈ {1, 2, . . . , r}, 9- ∆(Gλ) =| V (Gλ) | −2. �
χet(

r
∨

i=1

Gi) ≤ ∆(

r
∨

i=1

Gi) + 2.
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%#7 ∆(
∨r

i=1 Gi) + 2 =
∑r

i=1 | V (Gi) |, $<�5} 3.3 x-�ZK 3.6 4b(Q G1, G2, . . . , Gr �� Gi ; ni(ni ≥ 4) i/�X!� i ∈ {1, 2, . . . , r}.�
(i) χet(P4 ∨ (

∨r

i=1 Gi)) ≤
∑r

i=1 ni + 4;

(ii) χet(C4 ∨ (
∨r

i=1 Gi)) ≤
∑r

i=1 ni + 4;

(iii) χet(Km,3 ∨ (
∨r

i=1 Gi)) ≤
∑r

i=1 ni + m + 3 (m ≥ 3).3F\^	
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On the Equitable Total Coloring of Multiple Join-Graph

MA Gang1, ZHANG Zhong-fu2

(1. College of Computer Science and Information Engineering, Northwest University for Nationalities,
Gansu 730030, China;

2. Institute of Applied Mathematics, Lanzhou Jiaotong University, Gansu 730070, China )

Abstract: A total-coloring is called equitable if | | Si | − | Sj | | ≤ 1, where | Si | is the chromatic
number of the color. The minimum number of colors required for an equitable proper total-coloring. A
simple graph G is denoted by χet(G). In this paper, we prove theorems of equitable total coloring of
multiple join-graph and get equitable total chromatic numbers of some special multiple join-graph.

Key words: join-graph; equitable total coloring; equitable total chromatic number.


