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§1 Ø©x�á, Áå�ãÄk£��e,
ãØVg. ã G �º:f8 D ¡Ǒ G ���8£dominating set¤, XJØ3
D �:� D ¥,�:��. ã G���ê γ(G)´ G¥����8¥�:ê. ¯¤±�,(½?¿ã���ê¯K´ NP ���£� Garey Ú Johnson (1979)1¤. 1977 
, Cockayne Ú Hedetniemi2 JÑ��8y©Vg, =ã�º:8U��8?1y©. G �'u��y©ê£domatic number¤d(G) ´���ê k �� G �º:y© {D1, . . . , Dk} ¥z� Di Ñ´ G ���8. ã G ���y©ê d(G)�±n)Ǒ���Úê k �� k Úa {V1, . . . , Vk} ¥z�8 Vi ´ G ���8.Vg�í2´êÆïÄÄ��ª��. 2011 
, Volkmann Ú Zelinka3 í2��y©ê�ÎÒ��y©êVg.ã G = (V, E) �ÎÒ��£signed domination¤´¼ê f : V → {1,−1} ��éz� x ∈ V (G)Ñk ∑

u∈NG[x]

f(u) > 1. w,, D = {x : f(x) = 1, x ∈ V } ´ G ���8. ã G 'uÎÒ��y©ê£signed domatic number¤ds(G) ´���ê k ��ÎÒ��8 {f1, f2, . . . , fk} éz� x ∈ V þk
k
∑

i=1

fi(x) 6 1.

Volkmann Ú Zelinka y²
 ds(G) ´Ûê, ¿(½
��ã!�!÷ÚÓ�(�{ü�ã�ÎÒ��y©ê. ~Xµ
ds(Kn) =

{

n n ≡ 1 (mod 2),

⌊n
2 ⌋o n ≡ 0 (mod 2).

1M. R. Garey and D. S. Johnson, Computers and Intractability. A Guide to the theory of NP-completeness. San

Francisco: W. H. Freeman, 1979.
2E. J. Cockayne, S. T. Hedetniemi, Towards a theory of domination in graphs. Networks, 7 (1977), 247-261.
3L. Volkmann, B. Zelinka, Signed domatic number of a graph. Discrete Applied Mathematics, 150 (2005), 261-267.
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éuù
'u:�Vg,g,k�A�>Vg. M��4JÑÎÒ>��£signed edge-domination¤Vg. o���Äã G'uÎÒ>��y©ê d′s(G),¿�¤
��KǑ/Signed Edge-Domatic Num-

ber of a Graph0�Ø©.:->Vg�m�éX�±^�ã5£ã. Ǒ
`²ÎÒ��y©ê ds(G) ÚÎÒ>��y©ê
d′s(G) �m�'X, T©�ã
±e(J.·K 1.1 � G ´��ã, L(G) ´ G ��ã. K d′s(G) = ds(L(G)).5¿�� Cn ��ãE´ Cn, ( K1,n ��ã´��ã Kn. d·K 1.1 Ú Volkmann Ú Zelinka'u ds(G) �(J,á=� d′s(G) ´Ûê
�(½
 d′s(Cn) Ú d′s(K1,n) = ds(Kn). ,	, T©�â½Â(½
´!÷!��(�{ü�ã�ÎÒ>��y©ê"T©­:´Áã(½��ã Kn �ÎÒ>��y©ê d′s(Kn). � n´óê�,ØJ(½ d′s(Kn) =

n−1. � n´Ûê�, d′s(Kn)�(½´���(J,ÏǑ§�9�~(J�¯K: HadamardÝ
H(4k)½öé¡ (4k − 1, 2k − 2, k − 1) �O��35. Äk·�����'�5(JµÚn 1.1 � f ´��ã K2k+1 ���ÎÒ>��¼ê, H ´ K2k+1 ¥d>8 {e ∈ E(K2k+1) : f(e) =

−1} �Ñfã. �oH ∼= Kk+1 ∪ Kk, Ù¥ Kk+1 Ú Kk ´ü�Ø����ã.

n � Hadamard Ý
 H(n) ´ n � {1,−1}Ý
 H , §÷v5�: HHT = nIn, Ù¥ HT ´ H �=�, In ´ü �
. HadamardÝ
 H(n)¥� n = 1, 2½ö n ≡ 0 (mod 4). Í¶� Hadamardß�´`: é?Û�ê k ≥ 1, Hadamard Ý
 H(4k) ´�3�. ù�ß��8�vk)û. ®²y²: �
k ≤ 166 � H(4k) ´�3�. 2008
, D– oković5 �Ñ� 167 ≤ k ≤ 500 �= 13 ��êµ

167, 179, 223, 251, 283, 311, 347, 359, 419, 443, 479, 487, 491,

H(4k) ��35�vk(½. ù
¯¢r�|± Hadamard ß�´ý�. é Hadamardk,��Öö�±ë� Horadam �;Í 6Ú Seberry Ú Yamada �nã©Ù 7.� P = {1, 2, . . . , n} ´ n �:8, D = {D1, D2, . . . , Dn} ´ P ¥ k ��£¡Ǒ¬¤8. XJ P¥z�ØÓ:éTÑy3 λ �¬¥, K¡ D Ǒé¡ (n, k, λ) �O. 5¿�, é¡ (n, k, λ) �O¥z�:T�áu k �¬¥. N´w�: Dc = {P \ D1, P \ D2, . . . , P \ Dn}, ¡Ǒ D �Ö�O, Ǒ´é¡
(n, n − k, n − 2k + λ) �O. e¡�(Ø�Ñ HadamardÝ
Úé¡�O�;�éX(�8).·K 1.2 éz� k ≥ 1, Hadamard Ý
 H(4k) �3��=��3é¡ (4k − 1, 2k − 1, k − 1) �O.|^Ún 1.1,·�(½
 d′s(K2k+1)��,§�6u HadamardÝ
 H(4k)½öé¡ (4k−1, 2k−

2, k − 1) �O��35, =
d′s(Kn) =

{

n if n ≡ 3 (mod 4) and H(n + 1) exists;

n − 2 if n ≡ 1 (mod 4) and H(n − 1) exists.dþ¡�`²��, � k ≤ 166 �, H(4k) �3, Ïd d′s(Kn) Ǒ�(½. ,	·�Uy²: XJ d′s(Kn) = n (Ù¥ n ≡ 3 (mod 4)), �o Hadamard Ý
 H(n + 1) �3. �é{`, d′s(Kn) = n

4B.-G. Xu, On signed edge domination numbers of graphs. Discrete Mathematics, 239 (2001), 179-198.
5D. Ž. D– oković, Hadamard matrices of order 764 exist. Combinatorica, 28 (4) (2008), 487-489.
6K. J. Horadam, Hadamard matrices and Their Applications, Princeton University Press, 2007.
7J. Seberry and M. Yamada, Hadamard matrices, sequences and block designs; in: Contemporary Design Theory, A

Collection of Surveys, (J. H. Dinitz and D. R. Stinson, eds.), pp. 431-560, J. Wiley, New York, 1992.
8R. Merris, Combinatorics (Second Edition). John Wiley & Sons, Inc., Hoboken, New Jersey, 2003.
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(n ≡ 3 (mod 4))��=� HadamardÝ
 H(n + 1)�3. K`²� n ≡ 3 (mod 4)�,(½ d′s(Kn)�(J5�(½ HadamardÝ
 H(n + 1) �(J5´�d�.ù´��~-<÷¿�(J, u 2011
 5 � 26 F, ·�òT©Ý�,�5Graphs and Combina-

torics6.�
�, = 2011 
 11 � 29 F, ·�Â�?6Ü��"¿�, ¿Nþ� "v<�µ"�w. ?6Ü3&¥`:/We have received a report from the referees. Before I ask other referees to submit their

reports, may I ask you to revise the paper according to the report and send the new version to me as

soon as possible? I will send the new version to the referees.0?6Ü�&�´-<p,
�
f,ÏǑ©vI�?U, vk�á.·:�1�mN�¥�µ"�w. �w�1�éÒ-<�": /Though I found the connection

with Hadamard matrices interesting, I was annoyed at reading this paper.0"v<�m©Ò^“I was annoyed at reading this paper.”£�Öù�©Ù-·é)í.¤·UYÖe�, ���"v<Ǒ�o¬)í."v<�)índµ/The authors refuse to clarify the intimate connection between the “edge-

variant” and the original parameter, and in general the paper is too long for its content. I am unable to

recommend publication, though a much shorter note would be worth publishing somewhere. 0"v<?�Ú�ãØí��ndµ“The authors eventually observe in Proposition 1.1 that there is

a connection between the edge-variant and the original parameter. But this connection should be the

first thing to notice - indeed, like many so-called edge variants.0éu"v<�Ñù��)íÚávnd, ·�zgØ�Ù¿. ·�Ø�Ø~�ù /;[0�ÆâY². ·�á=�?6Ü�&, &¥rNµ/We were annoyed at reading this reviewing report. The

reviewer himself (or herself) has just refused to clarify the intimate connection between the “edge-variant”

and the original parameter. Although the vertex-version of this concept was studied by Volkmann and

Zelinka and the there is a connection between two concepts by the line graph, the main results such as

d′s(Kn) in this paper cannot be deduced from Volkmann and Zelinka’s results by the line graph. We refuse

to the reviewer’s comments about our manuscript. Would you please wait for the other reviewers.03���A��¥, ·�l?6Ü£�Î¯�5&¥��µ/As you know, we received three re-

ports regarding your paper. Among them, two strongly recommend for publication while one does not

recommend for publication. I sent the revised vision and your correspondences to the referee.0
2012 
 9 � 4 F, ·���?6Ü5&µ/Based on these reports, we are pleased to inform you

that the paper has been accepted for publication, subject to minor changes suggested by the referees.0�ª, T©u 2013 
 11 ��r
µ
Xiang-Jun Li and Jun-Ming Xu, Signed edge-domatic number of a graph. Graphs and Combinatorics,

29 (6) (2013), 1881-1890.ù�¯�q�gw�·�µk�ÿ"v<�¿�¿Ø�½Ñ´é�. ��ù«�¹, Ø��´�ï, JÑgC��Ònd, �&ý�õê?6Ú"v<´²ó¯n�pÆâY²�;[.� "v<�¤±�Ñù��µØ, Ù¢�´�£¨¤vká��ã3:Ú>Vg¥�.å��o���^. ·�k7�­§�e�ãVg9Ù3:Ú>Vg¥�xù�^.

§2 �ã– :Ú>Vg�m�xù��k�ãD��ã (line digraph) L(D)´±E(D)Ǒº:8�ã, ¿�e ai, aj ∈ E(D), K
(ai, aj) ∈ E(L(D)) ⇔ 3D¥, ai�ª:´ aj�å:.
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�ã´Ä��ã�{. ~X, Kautz k�ãK(d, n)�±½ÂǑKd+1� (n−1)­�ãLn−1(Kd+1),=, K(d, n) = Ln−1(Kd+1); de Bruijn k�ãB(d, n)�±½ÂǑK+
d � (n − 1) ­�ãLn−1(K+

d ), =,

B(d, n) = Ln−1(K+
d ), Ù¥Kd+1 ´��k�ã,
 K+

d (d > 2)L«3Kd �z�º:?V\�������k�ã.�ãkNõ�~­��5�£a,��Öö�±ë�5|Ü�änØ69�1�Ù¤,~X:éu�²�rëÏk�ã D, §Ú�ã L ��»k'X:

d(D) 6 d(L) 6 d(D) + 1,
� d(D) = d(L) ⇔D ´k��.�âù�'X, á=�� Kautz k�ãK(d, n) Ú de Bruijn k�ãB(d, n) ��»:

d(B(d, n)) = d(Ln−1(K+
d )) = n, d(K(d, n)) = d(Ln−1(K∗

d+1)) = n.ãØ©z¥~~�9���ã��ã. ����ãG��ã (line graph) L(G)´±E(G)Ǒº:8�ã, ¿�e ei, ej ∈ E(G), K eiej ∈ E(L(G)) ⇔ eiÚ ej3G¥��.k'�ã�²;(JÚCÏ(Jë�ü�nã©Ù, Hemminger and Beineke (1978)10 Ú Prisner

(1996)11.ãØ¥, �´J�/:0�Vg, ok��éA�/>0�Vg. üVg�m�éXÒ /́�ã0.~X, 
¡J����ê γ(G) �>��ê γ′(G) �mk'X: γ′(G) = γ(L(G)); ÎÒ��y©ê
ds(G) ÚÎÒ>��y©ê d′s(G) �mk'Xµd′s(G) = ds(L(G)). e¡, ·�2�Þüé'X.:/Ú�>/Ú{ü��ãG ¥:� k /Ú (vertex k-coloring) ´� k «�ÚéV (G) ¥����«©�, ����üº:¤/�ÚØÓ; ¤^�Ú����¡ǑG �:Úê (chromatic number), PǑ χ(G).� G�:Úê¯K´�©(J¯K,�3.µ1 6 χ(G) 6 ∆(G) + 1,
�e.Úþ.Ñ�±��,= χ(Kc

n) = 1, χ(Kn) = n.����ãG¥>� k/Ú (edge k-coloring)´� k«�Úé>8E(G)¥����«©�,����ü^>¤/�ÚØÓ; ¤^�Ú����¡ǑG �>Úê (edge-chromatic number), PǑ χ′(G).� G �>Úê¯KǑ´�©(J¯K, �3.µ∆(G) 6 χ′(G) 6 ∆(G) + 1, 
�e.Úþ.Ñ�±��. ¤¢�ã©a¯Kµ=
ã G k χ′(G) = ∆(G), =
ã G k χ′(G) = ∆(G) + 1,´�vk)û�J¯K.Î��¯, ã G �>ÚêÚ:Úê÷ve�'X: χ′(G) = χ(L(G)).8
�Ø���ã�:/Ú�>/Ú�k��{,§�Ñáu NPC ¯K. l¯K5�5`, üö�JÝ´���.AO-<Ø)�´e¡�~f.Õáê���ê�G = (V, E)´��ã. ��f8 S ⊆ V (G)�¡ǑG�Õá8 (independent set),XJS ¥?Ûüº:3G¥þØ��. G¥��Õá8¥�:ê¡ǑG �Õáê (independent number),PǑα(G).

9Md²,|Ü�änØ.�ÆÑ��,�®, 2007 
 5 �.
10R. L. Hemminger and L. W. Beineke, Line graphs and line digraphs. In “Selected Topics in Graph Theory” (Beineke

and Wilson, Eds.), pp. 127-167, Academic Press, New York, 1978.
11E. Prisner, Line graphs and generalizations – A survey. Congr. Numer. 116 (1996), 193-230.
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��f8 M ⊆ E(G) �¡ǑG ��� (matching) XJM ¥?Ûü^>3D ¥þØ��. G ¥����¥�>ê¡ǑG ���ê (matching number), PǑα′(G).ùü�Vg�±ÏL�ãr§�éXå5: α′(G) = α(L(G)).�3Nõk��{�?¿ã���ê. Uì� "v<�`{, AT�3õ�ª�{�)Õáê¯K. ,
, 8
�Ø���ã���Õáê�k��{. 
öáu P ¯K, 
�öáu NPC ¯K.l¯K5�5`, üöJÝkX���«O.¯K�.Ñ3=º¯KÑ3µ¿Ø´z�ã H Ñ�3��ã G �� H = L(G). ~X, ã 1 (a)¥ã H £́b¤¥ã G ��ã, = H = L(G); ddN´w�£c¤¥ã H ′ Ø´?Û��ã��ã.

e1

e3

e2 e0

(a) H = L(G)

e2

e0

e1

e3

(b) G

e1

e3

e4

e2 e0

(c) ��ã H′ã 1 �ãÚ��ã�~f�o, �o��ã G âäkù«5�Qº£�ù�¯KI�
)ãØ¥��­��ïÄ;K–�ã�Ǒx.

§3 �ã�Ǒxã G �¡Ǒ�ã, XJ�3ã H �� G = L(H), H ¡Ǒ G ��ã£root graph¤. 1932 
,

Whitney12 y²
µØ
 K3 Ú K1,3, 3Ó�¿Âe, z��ã��ã´���. l�±�, NõÆöé�ã?1�«���Ǒx, Ù¥�ǑkKǑå�´ Beineke (1968)13 �Ñ�Ǒxµã G ´�ã��=�§Ø¹Xã 2 ¤«� 9 �Bfã¥?Û���Ǒ§��Ñfã.ù�(J(�
�½��ã´Ä´�ã�k��{��35. ¯¢þ, Roussopoulos (1973)14 Ú
Lehot (1974)15 ©O�Ñ�5�{�½��ã G ´Ä´�ã, 
�U�EÑ�ã H XJ G ´�ã.

Syslo (1982)16 òù
�{í2�k��ã.,	, Bermond and Meyer (1973)17 Ǒx
­ã��ã� 7 �Bfã; Cvetković et al. (1981)18 Ǒx
­ã��ã� 31 �Bfã; Chartrand (1964)19 Ú Hedetniemi (1971)20 Ǒx 2 Ü©ã��ã�
12Whitney, H. Congruent graphs and the connectivity of graphs. Amer. J. Math. 54 (1932), 150-168.
13Beineke, L.W. Derived graphs of digraphs. Beitrage zur graphentheorie, H. Sachs, H. Voz, H. Walther, Eds., Teubner,

Leipzig, 1968, pp. 17-33.
14Roussopoulos, N. D., A max{m, n} algorithm for determining the graph H from its line graph G. Information Processing

Letters 2 (4) (1973), 108-112.
15Lehot, Philippe G. H., An optimal algorithm to detect a line graph and output its root graph. Journal of the ACM 21

(1974), 569-575.
16Syslo, Maciej M., A labeling algorithm to recognize a line digraph and output its root graph. Information Processing

Letters 15 (1) (1982), 28-30.
17J. C. Bermond and J. C. Meyer, Graphes représentatifs des arêtes d’un multigraph. Math. Pures Appl. 52 (1973),

299-308.
18D. Cvetković, M. Doob, and S. Simić, Generalized line graphs. J. Graph Theory 5 (1981), 385-399.
19G. Chartrand, “Graphs and Their Associated Line Graphs,” Ph.D. thesis, Michigan State University, 1964.
20S. T. Hedetniemi, Graphs of (0, 1)-matrices, in “Recent Trends in Graph Theory” (Capobianio et al., Eds.), pp. 157-171,

Springer-Verlag, New York, 1971.
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G1 = K1,3 G2 G3 = K5 − e

G4 G5 G6

G7 G8 G9ã 2 �ã�Bfã;fã; Cai et al.(1996)21 Ǒx 2 Ü©­ã��ã�;fã.

1994
, Šoltés22Ǒx
ëÏ�ã� 7�Bfã {G1, . . . , G6, G8}¿�ØÓ�� {G7, G9, H1, H2, H3}¥?Û��ã, Ù¥ H1, H2, H3 Xã 3 ¤«. 2001 
, Lai Ú Šoltés23 Ǒx
��Ý�� 7 ��å$ã£dumbbell¤́ �ã� 3 �Bfã {K1,3, K5 − e, G5}, Ù¥å$ã´k�^ú�>�ü���ã.

H1 H2 H3ã 3 �ã�Bfã
21L. Cai, D. Corneil, and A. Proskurowski, A generalization of line graphs: (X, y)-intersection graphs. J. Graph Theory,

21 (1996), 267-287.
22Ľ. Šoltés, Forbidden induced subgraphs for line graphs. Discrete Math. 132 (1994), 391-394.
23H.-J. Lai and Ľ. Šoltés, Line graphs and forbidden induced subgraphs. Journal of Combinatorial Theory, Series B, 82

(2001), 38-55.
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