
Advances in Applied Mathematics A^êÆ?Ð, 2021, 10(3), 747-752

Published Online March 2021 in Hans. http://www.hanspub.org/journal/aam

https://doi.org/10.12677/aam.2021.103082

ä��ã���/Úê9Ù3î�ålãþ�
A^

���WWWlll

úô���ÆêÆX, úô 7u

Email: 864866745@qq.com

ÂvFÏµ2021c2�23F¶¹^FÏµ2021c3�19F¶uÙFÏµ2021c3�26F

Á �

�ã L(G) ���/Úê colk(L(G)) ½ö wcolk(L(G)) Ù¢Ò´�ã G ���>/Úê. ·�

ò0�ã G ���>/Úê5ïÄ�ã L(G) ���/Úê"éuä T , ·�^ù�'X�Ñ


 colk(L(T )) Ú wcolk(L(T )) �þ., ¿�Ñ
XÚê χ(L(T )[\p]) �þ., Ù¥ L(T )[\p] ´�ã

L(T ) �î�ål-p ã.
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Abstract

The generalized coloring number colk(L(G)) or wcolk(L(G)) of a line graph L(G) is just

the generalized edge coloring number col′k(L(G)) or wcol′k(L(G)) of the original graph G.

We introduce the generalized edge coloring number of graph G to study the generalized

coloring number of the line graph L(G). We use this relation to give the upper bound

of colk(L(T )) and wcolk(L(T )) and then give the upper bound of χ(L(T )[\p]).
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1. Ä�Vg

- G = (V,E) ´��ã. éuã G �Ó��ëÏ©|¥�ü�: x Ú y, x Ú y �m�ål

distG(x, y) ´ã G ¥ x, y-´��á�Ý. : v ∈ V � k-th m�� Nk
G(v) Ú k-th 4�� Nk

G[v] �

½Â�

Nk
G(v) = {w ∈ V : distG(v, w) = k} , Nk

G[v] = {w ∈ V : distG(v, w) ≤ k}

� ~��, ·�- NG(v) = N1
G(v), NG[v] = N1

G[v] Ú dG(v) =| NG(v) |. ��, �ã G 3e©¥

�²(½Â�, ·�3þ¡�ÎÒ¥�K G.

éu��ã G = (V,E), -
∏

:=
∏

(G) ´º:8 V �¤k�S�8Ü. éu σ ∈
∏

(G) Ú

x ∈ V , -

(1)V l
σ(x) = {y ∈ V : y <σ x}, V l

σ[x] = V l
σ(x) + x;
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(2)V r
σ (x) = {y ∈ V : x <σ y}, V r

σ [x] = V r
σ (x) + x.

Ïd {V l
σ(x), {x}, V r

σ (x)} r V ©�¤
 x��8, üÕ x, Ú x�m8. ã G �/Úê, P�

col(G), �½Â�

col(G) = min
σ∈

∏ max
x∈V
| N [x] ∩ V l

σ[x] | .

3ØÓ�Æö [1–4] &?
�¹ k = 2, 4 �aqVg��, ��/Úê3 [5] ¥Äk�½Â.

- k ∈ Z+ ∪ {∞}. 3�½>�5S σ �ã G ¥, - x Ú y ´ã G �ü�º:. XJ x ≺L y

¿��3�^ y − x ��Ý�õ� k �´ P ¦� V (P ) ⊆ V r
σ [y], ·�¡ x ´éAu σ l y f

k- ���. d	, XJ V (P ) ⊆ V r
σ [x] + y, ·�¡ x ´éAu σ l y k-���. - Rk(GL, y)

´¤kéAu σ l y k-�� �º:8, Qk(GL, y) ´¤kéAu σ l y f k-�� �º:

8, Rk[GL, y] = Rk(GL, y) ∪ {y}, Qk[GL, y] = Qk(GL, y) ∪ {y}. ½Âã G � fk-/Úê(P�

wcolk(G) )Úã G � k- /Úê(P� colk(G) )�

wcolk(G) = min
σ∈

∏ max
x∈V
|W k

σ [x] | , colk(G) = min
σ∈

∏ max
x∈V
| Skσ [x] | .

�e5·�ò0���>/Úê�Vg, ù�Vg���/Úêaq. - G = (V,E) ´��

ã. éuã G �Ó��ëÏ©|¥�ü^> e Ú e′, e Ú e′�m�ål distG(e, e′) ´ã G ¥ e Ú

e′�m��á´��Ý-1. > e Ú e′ � k-th m�� Nk
G(e) Ú k-th 4�� Nk

G[e] �½Â�

Nk
G(e) = {e′ ∈ E : distG(e, e′) = k} , Nk

G[e] = {e′ ∈ E : distG(e, e′) ≤ k}

éuã G = (V,E), -
∐

:=
∐

(G) ´>8 E �¤k�S�8Ü. éu τ ∈
∐

(G) Ú e ∈ E, -

(1)El
τ (e) = {e′ ∈ E : e′ <τ e}, El

τ [e] = El
τ (e) + e;

(2)Er
τ (e) = {e′ ∈ E : e <τ e

′}, Er
τ [e] = Er

τ (e) + e.

Ïd {El
τ (e), {e}, Er

τ (e)} r E ©�¤
 e��8, üÕ e, Ú e �m8. ã G �>/Úê, P�

col′(G), �½Â�

col′(G) = min
τ∈

∐ max
e∈E
| N [e] ∩ El

τ [e] | .

- k ∈ Z+ ∪ {∞}. 3�½>�5S τ �ã G ¥, - e Ú e′ ´ã G �ü^>. XJ e′ ∈ El
τ [e]

¿��3�^÷v ‖ P ‖≤ k + 1 � e′, e ´ P ¦� E(P ) ⊆ Er
τ [e′], ·�¡ e′ ´éAu τ l e f

k-���. d	, XJE(P ) ⊆ Er
τ [e] + e′, ·�¡ x ´éAu τ l y k-���. - W k

τ [e] ´¤ké

Au τ l e k-���>8, Skτ [e] ´¤kéAu τ l e f k-���>8, W k
τ [e] = W k

τ (e) ∪ {e},
Skτ [e] = Skτ (e) ∪ {e}. ½Âã G �f k- >/Úê(P� wcol′k(G) )Úã G � k->/Úê(P�

col′k(G) )�

wcol′k(G) = min
τ∈

∐ max
e∈E
|W k

τ [e] | and col′k(G) = min
τ∈

∐ max
e∈E
| Skτ [e] | .
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ã G ��ã L(G) òã G �z^>����º:, ¿�XJ3 G ¥ü^>�^��º:, @

o3�ã L(G) ¥, 3ã G ¥�@ü^>¤éA�ã L(G) �ü�º:�m\þ>. dd½Â·�

N´�� ∆(L(G)) ≤ 2∆(G)− 2.

duã G ¥�z^>Ñ´�ã L(G) ¥���º:. ÏL*	, ·�uyã G �>�5S8

TÐ´�ã L(G) �:�5S8, =k
∐

(G) =
∏

(L(G)). Ïd, XJk���ã L(G) ¥�º: y

´éAu L(G) ��5S σ l x r£f¤ k-���, @o3ã G ¥, > e′ ´éAu G ��5S

τ l e r£f¤ k-���, Ù¥ x, y ∈ V (L(G)) éA e, e′ ∈ E(G), σ ∈
∏

(L(G)) éA τ ∈
∐

(G).

���¤á. dd, ·��±�� colk(L(G)) = col′k(G) Ú wcolk(L(G)) = wcol′k(G).

- G = (V,E) ´��ã¿� p ´����ê. î�ål- p ã G[\p] ò V ��§�º:8, �

xy ´ G[\p]��^>��=� dG(x, y) = p.

2. L(T ) ���/Úê

ä´ãØ¥�{ü�ãa��. du(ã��ã´����ã, ÏLdäó±9°Ý`k>ü

S, ·��±��±e½n.

½n 1 éu¤k�ê k > 0, XJ T ´����Ý� ∆ �ä, @o colk(L(T )) = ∆.

y²: du�ã L(T ) ¥�z��:ÑéAu T ¥��^>, éAu�ã L(T ) :�°Ý`kü

S, ·��±� T �>�Uì°Ý`küS. @oéu T ¥�z^> e0, T ¥�õk ∆− 1 ^>

l e0 Ñu k-��. dd��, éu�ã L(T ) ¥�z�: v0, L(T ) ¥�õk ∆ − 1 �:l v0 Ñ

u k-��. Ïd, ·�k colk(L(T )) ≤ ∆.

Ï� T ´����Ý� ∆ �ä, ¤±�ã L(T ) k����� ∆ �ì. éu�ã L(T ) ?¿

���º:�5S, b�3ù�ì¥ v0 ��5S��, @o�ã L(T ) ¥��k ∆ − 1 �:l v0

Ñu k- ��. Ïd, ·�k colk(L(T )) ≥ ∆.

½n 2 éu¤k�ê k > 0, XJ T ´����Ý� ∆ �ä, @o wcolk(L(T )) ≤ k(∆ − 1) + 1

¿�ù�.éu k ≤ 2 ´;�.

y²: ·�E,é T �>?1°Ý`küS, �� T �>�5SP� τ ∈
∐

(T ). @o, éu�^

> e ∈ E(T ) Ú 1 ≤ l ≤ k, T ¥�õk ∆− 1 ^ål e � l �>éAu>�5S τ l e Ñu k- �

�. ¤±o�k�õ k(∆− 1) + 1 ^>éAu>�5S τ l e Ñu k-��. dd��, éu��(

½�: v ∈ V (L(T )), o�k�õ k(∆− 1) + 1 �:éAu:�5S σ ∈
∏

(L(G)) l v Ñu k-�

�, Ù¥ σ ∈
∏

(L(G)) éA τ ∈
∐

(T ). Ïd, ·�k wcolk(L(T )) ≤ k(∆− 1) + 1.

,�·�y²ù�.éu k ≤ 2 ´;�. �â½n1, ·�k wcolk(L(T )) ≥ colk(L(T )) = ∆,

¤±ù�.éu k = 1 ´;�¿� wcolk(L(T )) = ∆. XJ k = 2, �Ä��v
��ä T , ä T ¥

Ø
�f!:�Ý�1, Ù{:�ÝÑ� ∆. b� v ´ T �ä�. ·�r�ä�'é�>¡�1�
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�>, r�1��>'é�Ù¦>¡�1��>, ±daí. éuz��>�5S τ ∈
∐

(T ), 31

��>¥ÀJéAu>�5S τ ���> vw. ,�ÀJ� w 'é�éAu>�5S τ ���>

e. ù�·�Ò��¤k� w 'é�>±9¤k1��>Ñ´éAu>�5S τ l e Ñu k-��

�. ¤±·��±�� wcolk(L(T )) ≥ 2(∆− 1) + 1. Ïd, ù�.éu k = 2 �´;�.

3. L(T )[\p] �XÚê

Heuvel, KiersteadÚQuiroz [6]y²
éuã GÚÛê p, G[\p] �XÚê� G�f (2p−1)-/

Úê¤.½. éuóê p, ¦�y²
 χ(G[\p]) ���þ.�f (2p)-/Úê¦±§���Ý.

Ún 1 ( [2])

1. éuz�Ûê p Úã G, ·�k χ(G[\p]) ≤ wcol2p−1(G).

2. éuz�óê p Úã G, ·�k χ(G[\p]) ≤ wcol2p(G) ·∆(G).

(Ü½n 1 Ú 2, ·��±���Ñ L(T )[\p] XÚê���þ..

½n 3 1. éuz�Ûê p Ú��Ý� ∆ �ä T , ·�k χ(L(T )[\p]) ≤ (2p− 1)(∆− 1) + 1.

2. éuz�óê p Ú��Ý� ∆ �ä T , ·�k χ(L(T )[\p]) ≤ [2p(∆− 1) + 1] · (2∆− 2).

4. (å�

��/Úê3ãØ¥�NõÙ¦ëêÑk;��éX, §�A^�©2�. ,
éu�ã, ��

/Úê�ïÄ��, éuÙ¦ãa�ã���/Úê�k�ïÄ.

éu�©�½n2, ·�y²
éu k = 1, 2 Ñ´;�, $�·�®²�±y²éu k = 3 �´

;�, Ïd, ·�ß�ù�.éu?¿� k ∈ Z+ Ñ´;�.

¯K1 éu½n2, @�.´Äéu¤k� k ∈ Z+ Ñ´;�?

ë�©z
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