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JIAO Jiao1, SHANG Hua-hui2, ZHANG Geng1

(1. College of Sciences, China University of Mining and Technology, Xuzhou Jiangsu 211008, China;

2. Department of Basic Courses, Yongcheng Vocational College, Yongcheng Henan 476600, China)

Abstract: This paper showed the lower bounds of signed edge domination number of G,

if there is a maximum elementary graph which is an induced subgraph of G; Also showed

the lower bounds of signed edge domination number for every nontrivial tree T of order n.
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0 Ú ó

�©ïÄ�ãþ�Ã�{üã, ©¥�`²�ÎÒ!â�Óu©z[1]. � G =

(V (G), E(G))�� � ã, V (G) Ú E(G) © O�ã G � º : 8 Ú > 8, |V (G)|�ã G � �.

é ? ¿ � v ∈ V (G), d(v)�: v 3 ã G ¥ � Ý, E(v)�� : v ' é � ¤ k > � 8 Ü.

e e = uv ∈ E(G), P N [e] = {u′v′ ∈ E(G)|u′ = u ½ v′ = v}. X J V (G′) ⊆ V (G),

E(G′) ⊆ E(G), ¡ã G′ ´ G �fã. ± V (G′)�º:8, ±üàþ3 V (G′) ¥�>��

N�>8¤|¤�fã G′¡�G ��Ñfã. �k��º:�ã¡�²�ã, Ù¦¤k

�ãÑ¡��²��; ëÏ��Ø¹��ã¡�ä. e��ä���u1, K¡ù�ä

��²�ä. é?¿�ã, Ùz�ëÏ©|þ� 1-�K½Û�, K¡ù�ã�Û��ã.

� f : E(G) → {−1, 1}�ã G ���¼ê, é?¿� v ∈ V (G), ½Â sv =
∑

e∈E(v) f(e). 3

ã G ¥, �Ý:¡��:, ��Ý:���:¡�ª:, L(G), S(G) ©OL«�:!ª:

�8Ü. ��:�'é�>¡�]!>, �]!>�����Ø´]!>�>¡�|>,

^ Z(G) L«ã G �¤k|>�8Ü. d	, é?¿�¢ê x, [x] L«Ø�Lê x����ê.

3©z[4]¥, 0�
ã�ÎÒ>��ê, Xe.
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� G = (V (G), E(G))�����ã, ¼ê f : E(G) → {−1, 1}�¡�ã G ���ÎÒ

>��¼ê, XJé?¿� e ∈ E(G), þk
∑

e′∈N [e] f(e′) > 1 ¤á. ã G �ÎÒ>��ê�

½Â�

γ′
s(G) = min







∑

e∈E(G)

f(e)|f�G �ÎÒ>��¼ê







.

kA�'uã�ÎÒ>��ê�©Ù®²uL, 'X©z[2-7]. �©Ì��Ñ
,
A

Ïã�ÎÒ>��ê�Ð�e..

1 Ú n

���¹e, ã�ÎÒ>��ê�e.�ã�éõëêk', 'Xã��ê!��ÝÚ

��Ý�. S. Akbari[5]�<�Ñ
���êk'�ÎÒ>��ê�e..

ÚÚÚnnn 1.1
[5] é?¿� n�ã G, k γ′

s > −n2

16 .

é��ã G, (½ÙÎÒ>��ê  ´'�(J�. M��[6,7]�Ñ
�
AÏã�

ÎÒ>��ê, 9Ùäã�ÎÒ>��ê�e..

ÚÚÚnnn 1.2
[6] é?¿���ê n > 3, γ′

s(Cn) = n − 2[n
3 ].

ÚÚÚnnn 1.3
[7] éu?¿�²�� n�ä T , þk γ′

s(T ) > 1.

2 ½n9y²

e¡�½nÜ©U?
Ún 1.1�(J.

½½½nnn 2.1 é?¿� n�ã G, XJ�3�����Û��fã´ G��Ñfã, K

k γ′
s(G) > −n2

16 + n
6 + 17

9 .

yyy ²²² �ã H�ã G ���(�õº:ê)���Û��fã��ã G ��Ñfã.

� α = |V (G)| − |V (H)|.

äääóóó 1 é?¿�: v 6∈ V (H), k d(v) 6
n−α

2 ¤á.

(1) : v �Ù{ α− 1 �Øáu V (G) �?¿:Ø��. ÄK, XJ��,·��±é�Û

��fã H ′, � V (H ′) > V (H), �b�gñ.

(2) : v � H ¥Û��º:Ø��. ÄK, b�: v �Û� C ¥: u ��, K E(C)∪uv �

©)�Ø���>8, Ùº:�V (C) ∪ v, Ù�¤
,�Û��fã H ′, � V (H ′) > V (H),

�b�gñ.

(3) : v � e �ü�à:ØUÓ���, Ù¥ e ∈ E(H), � e Ø´ H ¥�?ÛÛ�þ�

>. b�: v � e �ü�à:��, K/¤
���Ý� 3�Û�, u´Ò��,�Û��f

ã H ′, � V (H ′) > V (H), �b�gñ.

d±þn:�©Û��: é?¿�: v 6∈ V (H), k d(v) 6 n−α
2 , =äó 1 ¤á.

äääóóó 2 é ? ¿ � m � Û � Ck1
, Ck2

, · · · , Ckm
, � k =

∑m

i=1 |V (Cki
)|, k

∑m

i=1 γ′
s(Cki

) > k − 2[k
3 ].

é?¿� m�Û� Ck1
, Ck2

, · · · , Ckm
, �

∑m

i=1 ki = k, dÚn 1.2�í�:

m
∑

i=1

γ′
s(Cki

) =

m
∑

i=1

(

ki − 2

[

ki

3

] )

= k − 2

m
∑

i=1

[

ki

3

]

> k − 2

[

k

3

]

= γ′
s(Ck).
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¤±, äó 2 ¤á.

�ã H ¥k m �Û�, t �ü>, K

γ′
s(H) =

m
∑

i=1

γ′
s(Ci) + t > n − α − 2t − 2

[

n − α − 2t

3

]

+ t

= n − α − t − 2

[

n − α − 2t

3

]

> n − α − 2

[

n − α

3

]

.

�â±þ(Ø, ��

γ′
s(G) =

∑

e∈E(G)

f(e) =
1

2

(

∑

v∈V (H)

sv +
∑

v∈V (G)\V (H)

sv

)

> (n − α) − 2

[

n − α

3

]

+
1

2

∑

v∈V (G)\V (H)

sv

>

(

n − α − 2

[

n − α

3

])

−
1

2

∑

v∈V (G)\V (H)

d(v)

> n − α − 2

[

n − α

3

]

−
α(n − α)

4

> n − α − 2

(

n − α

3
− 1

)

−
α(n − α)

4

=
α2

4
−

(

n

4
+

1

3

)

α +
n

3
+ 2

> −
n2

16
+

n

6
+

17

9
.

½n 2.1 y..

e¡�½nU?
Ún 1.3�(J.

½½½ nnn 2.2 é u ? ¿ � ² � � n � ä T , þ k γ′
s(T ) > 1 + |O′(T )|, Ù ¥ O′(T ) =

{v | dT (v) = 0(mod 2)�v ∈ S(T )}.

yyy ²²² � T�(ã�, ´�þãe.¤á. �e¡b� T Ø´(ã, = T ¥�¹�]

!>. � f�T ���ÎÒ>��¼ê, �÷v γ′
s(T ) =

∑

e∈E(T ) f(e).

e¡é�¹ 1 �ä T ��ê n^8B{.

� n = 2 ½ 3 �, w,¤á. eéu���êØ�u n − 1 ��²�ä T ′, þk γ′
s(T ) >

1 + |O′(T ′)|¤á.

���¹¹¹ 1 e T ¥�3�]!> e, ¦� f(e) = −1, � e 6∈ Z(T ). P

O′(T1) = {v | dT1
(v) = 0(mod 2)�v ∈ S(T1)}; O′(T2) = {v | dT2

(v) = 0(mod 2)�v ∈ S(T2)}.

- T − e = T1 ∪ T2, K T1 � T2 þ��²��ä, d8Bb��: γ′
s(T1) > 1 + |O′(T1)|,

γ′
s(T2) > 1 + |O′(T2)|. d f(e) = −1, �: f 3 T1, T2 þ��� f |T1

, f |T2
©O�T1, T2 þ�ÎÒ

>��¼ê, lk

γ′
s(T ) =

∑

e′∈E(T )

f(e′) =
∑

e′∈E(T1)

f(e′) +
∑

e′∈E(T2)

f(e′) + f(e)

> γ′
s(T1) + γ′

s(T2) + f(e) > 1 + |O′(T1)| + 1 + |O′(T2)| + f(e) > 1 + |O′(T )|.
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���¹¹¹ 2 T ¥�?¿�]!> e, e f(e) = −1, K�½k e ∈ Z(T ). ½öéuz�^�

]!> e, þk f(e) = +1.

- T0 = T − L(T ), K T0����²��ä. � E(T0) = m0 > 1, K |V (T0)| = m0 +

1, |L(T )| = n− |V (T0)| = n − m0 − 1. d�¹ 2 �b�, T ¥X -1 �>�½��'é T ���

ª:. éuz�º: v ∈ S(T ), Ù¥ S(T ) L«ª:�8Ü, 3¼ê f e, : v 3 T [T−] ¥�Ý,

: v 3 T ¥¤'é�>X -1�^ê©OP� dT [T−](v), lv. Ù¥ T [T−] L«, T ¥�ÜX -1�

>8 T− ¤�¤� T �>�Ñfã. Keã�(Ø¤á.

(1) é?¿�: v ∈ O′(T ), k lv = dT [T−](v) 6 {dT (v) − 2}/2;

(2) é?¿� v ∈ {V (T0)/O′(T )} ∩ S(T ), k lv = dT [T−](v) 6 {dT (v) − 1}/2;

(3) S− 6
∑

v∈S(T ) lv =
∑

v∈S(T ) dT [T−](v), Ù¥ S(T )L«ª:�8Ü(�X –1�,^

>�ü�ª:'é�, Ø�ª�/<0), S− L« T ¥¤kX –1�>�oê.

3 f e, Kk
∑

v∈S(T )

lv =
∑

v∈S(T )

dT [T−](v)

6
1

2

{

∑

v∈V (T0)\O′(T )

{dT (v) − 1} +
∑

v∈O′(T )

{dT (v) − 2}

}

=
1

2

{

∑

v∈V (T0)\O′(T )

dT (v) +
∑

v∈O′(T )

dT (v) +

{

∑

v∈V (T0)\O′(T )

{−1}+
∑

v∈O′(T )

{−2}

}}

=
1

2

{

∑

v∈V (T0)

dT (v) +

{

∑

v∈V (T0)\O′(T )

{−1} +
∑

v∈O′(T )

{−1}

}

+
∑

v∈O′(T )

{−1}

}

=
1

2

{

∑

v∈V (T0)

dT0
(v) + |L(T )| −

∑

v∈V (T0)

{+1} − |O′(T )|

}

=
1

2
{2m0 − (m0 + 1) + (n − (m0 + 1))} −

|O′(T )|

2

=
1

2
(n − 2) −

|O′(T )|

2
.

3 f e, T ¥I +1 �>êP�S+, K S+ > (n− 1)−{ 1
2 (n− 2)− |O′(T )|

2 } = 1
2n + |O′(T )|

2 .

u´ÎÒ>��ê

γ′
s(T ) =

∑

e∈E(T )

f(e) >
1

2
n +

|O′(T )|

2
−

{

1

2
(n − 2) −

|O′(T )|

2

}

= 1 + |O′(T )|.

½n 2.2 y..
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�¼ê f (x) = 2
x+1

− {x (x + 1) + log2 x (x + 1) + 2}, K

f ′ (x) = 2x+1 ln 2 − 2x − 1 −
2x + 1

x (x + 1) ln 2
.

� x > 4 �, 0 < 2x+1
x(x+1) ln 2 < 1§¤± f ′ (x) > 2x+1 ln 2 − 2x − 2 > 0, f (x) �üN4O¼

ê. q f (4) = 25 − (4 × 5 + log2 4 × 5 + 2) = 8 − log2 5 > 0, ¤± x > 4 �, f (x) > 0 ð¤

á. �� k > 4 �, 2k+1 − {k (k + 1) + log2 k (k + 1) + 2} > 0. =� k > 4, n = 2k+1 × 3 �,

ϕ (n) − S
(

nk
)

> 0.

Ïd k > 4, n = 2k+1 × 3 Ø´�§ S
(

nk
)

= ϕ (n) �). ùÒ�¤
½n 3�y².
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