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1 r-s
tvuxwzyx{}|v~v���}�l���z�

. � G = (V, E) �z�v���i�z� V , �z�z� E
�l|v~

���v�
. G

�l� �x�x� |G|, ��� G �;�}� �Q��� . �}� v
�;� �x�x� dG(v), ��� G �� ��� v �}�v� � � � . ∆(G) �}� � G

�l�}�x�
. � Pn �}� � � n

�l�
.
�

G
�

 _¡ �
Pk+1 = v0v1 · · · vk, ¢x£ Pk+1 � �g¤v¥��x¦v§¨� ���ª© G �Q��« , ¬ d(v0) ≥ 3,

d(vi) = 2(i = 1, · · · , k − 1), d(vk) = 1, ­h® S = v1 · · · vk � � G
�C¯l°ª�

.
�

G
� �Q±i²

�v³ � C : V ´ Z
+.
� �  l¡ �-� �g±_²-�;¢i£ �  lµi¶ ²v·g¸_�  _¹ , ºª»ª®_¼ ¡ � ��ª½ª¾}�

. ¢ª£h¿xÀ ¥ �_Á;ÂhÃi©  l¡ �i½ª¾ �g±_² �C� , ºl»l®i¼ � ±i²ª� �i½i¾ � ¦iÄ�
.
�ª�C�i½i¾ � ¦iÄi� �_�_� vcfc(G), �i�ª¸ G � �i½i¾ � ¦iÄiÅvÆx�C��Ç ¶ ² � . ÈÉ

, ÊiË Ål�_� � n(n > 2)
�6¦lÄ}�

G, vcfc(G) > 2. © tlu �6ÌhÍiÎ �  lÏhÐ t_ÑlÒªÓªÔÕlyluªÖ
[1].×

T �l¿vÀ ¥ª� �v��Á � ¬ w��  l¡ ����� ,
� � 1

� �Q®��vØQÙ , Ú_� leaf(T ). Ú
Tn,k = {T �   � × ||T | = n ¬ � k

� ØlÙ }; Ú T Λ
n ={T �   � × ||T | = n ¬ ∆(T ) =

Λ(Λ ≥ 3)}. ÛhÜ × T � �6¤l� � �4Ý Ù ×iÞªß �ªàlá_Îhâ � ¹gã � , äiågæhç � , ­g®_è ×
T � � ã × .

×
T � � ¿xÀ   � �x�gÂhé_� × �Cê , � Ñzë6ê}� × ®_� ê × . � �4ì ¹ à êíiî ÑªÒªï

,
ê �lð   ì ,

� ê �ª« � �v�h�lð�ñ ì ,
� ð�ñ ì �ª« � �v� ( ògólð   ì ) �

ð�ô ì , õ6ö_÷_ø � ð i − 1
ì �i« � �z� ( òhóªð i − 2

ì
) �ªð i

ì
,
× �h� �;���iì ¹�C��Çlù ®�� × �Qúh� .

× �g� � Ù × �C�i� Âiä � Ë Λ
�C� ã × ®�� Λ û × . ü Λ û ×�Qúh� � d, ò;ð d

ì_ý
, þ_ÿ Ýªì (1 ∼ d − 1)

� � � Â��xÎ �_�ª�i� , ð d
ìi� ØQÙ , �

¬vØ;ÙiÂª�ªàlá_Îhâ�� ¹���� , ­h®_����	 Λ û × . 
���� , Ú Λd ={T �   � ��	 Λ û ×
||T | = Λd − 1 ¬ úQ� � d}. Ú V1 = {v|

úQ� � d
� ×

T ð 1
ì�
 ð d− 1

ìz� � }, V2 = {v|úg� � d
� ×

T ð d
ì}� � }, TΛ = {T �   � × |dT (v) = Λ, v ∈ V1 ¬ dT (v) = 1, v ∈ V2}.
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×
T �4¢ª£hÃª©v� x ¸�O G − x

� ¿xÀ ¦ªÄQP�RQ
TS�UQV |V (G)−x|
2

� � , ­h®v� x ��W�X
� [2].

×
T
�AYª� Ú_� dV (T ), �_�_¢TZ�[�\�� �^]Q_ ¹ � :

×
T �4�v� v

�AYª� �_�_�
dV (v), �l�h��� v © ]�_�`�a �7b�ció � �hã � . dC¢l£h��� v ©lð d- ¹ ]�_ �7b�cvò , ef

v g ��Yh� d[2]. © uªÖ [2] �;hji ë [�\ :

kTl
1 mon�pQqTrtsvuvw kTlxTy
: zv{T|~}�� n ��� T .x��
: � T ���T�T�~}��t� c : V (T ) → {1, 2, · · · , k}.���
1: � F = T , c : V → {0}.���
2: �~� F ���j���t��|�}������T��� 2 ���T� . �t�T� , �� T¡T¢ 3; �t�t£T� ,

�� v¡v¢ 4.�Q�
3: ¤t¥j¦���|o}Q�j�j�t�j� 2 ��§�¨j�t� , ©Tª�«j¬t­j®��t�¯��°�±o} v, ²~ ³ ��§T¨t�v�t´vµ���¶T· F ′. ¸ F ′ ¹~º F, » ³ c : ¼�} v ½j¾ dV (v). ¿���¡v¢ 2.���
4: ¿�� c.

2 ÀÂÁ�Ã¯Ä
�l� ±i²�Å;Æ  �Ç � �ÉÈ � �AÊ ��Å;Æ . ËvÌ¯Í"Î [4−7] Í~i ëª�l�4�ª½ª¾ � ¦ªÄ , �h¬

Ê �h�6�l½l¾ � ¦lÄl��Ï}ë;Y�Ð}�ÉÑTÒ , ÊiË�Ó ��ÔÖÕz�7× ñ ¦lÄ}� Î�OiÎ ë;Ø�Ù}�^Ú £ . Ê
Ë Ål�z�;� � n(n ≥ 2)

�
2−
¦lÄ}�

G Â � vcfc(G) ≥ 2,
tlu Ü�Û È Tn,k Ü T Λ

n �lË �l½¾ � ¦lÄl�z�ÉÝ�Þ Ü Z Þ . ©�Û È T Λ
n �lË �l½l¾ � ¦lÄl�z� Z ÞQß , Íji ë Λd Ü TΛ, ��ÛÈzë ÿh»ª�lË �l½l¾ � ¦lÄl�}�ÉÝQÞ .

© uªÖ [8] � , H Chang ÎlÍji ë W�Xh� �áà�â , ¬�ã�ä ëE� n
� � �6� Pn �lËg� �áY� � dlog2ne.

tlu ÊiË � n
� � �6� Pn hji ë ¢QZTåÉæ :ç;è

1 ü Pn � � � n(n ≥ 2)
�6�

, ­ dV (Pn) = dlog2(n + 1)e.éëê ã dV (Pn) ≥ dlog2(n + 1)e. ì ÝQí [Q\ Óvî , © Pn � Yi� � 1
� � � 1

�
,
Y

� � 2
� � � 2

�
,
Y�� � 3

� � � 4
�

, õCöx÷xø Y�� � i(1 ≤ i ≤ dV (Pn) − 1)
� ��

2i−1
�

, ï Yi� � dV (Pn)
� � 
�Sh� 2dV (Pn)−1

�
, àQï 20 + 21 + · · · + 2dV (Pn)−1 ≥ n,

dV (Pn) ≥ dlog2(n + 1)e.

ZQã dV (Pn) ≤ dlog2(n + 1)e. ºx»xÊ n ð~ñ � ÌjòTó , Ê}Ë n = 1 Ü n = 2 È Éß~ô
. é�õ Pn

� �vö-���v� ¶ ² 1 Ê�ÿ�ðoñz±-² , ­j÷�Z �ª� P1 Ü P2

P � ��
�S
dn−1

2
e
� � . ì^ò�ó Óvî , max{dV (P1), dV (P2)} ≤ dlog2(d

n−1
2

e + 1)e = dlog2d
n+1

2
ee. øQö ,

dV (Pn) ≤ 1 + max{dV (P1), dV (P2)} ≤ 1 + dlog2d
n+1

2
ee = dlog2(n + 1)e, ãvù .ç;è

2
[4] ü Pn � � � n(n ≥ 2)

�6�
, ­ vcfc(Pn) = dlog2(n + 1)e.

ì�åÉæ 1 Ü åÉæ 2
Ó�î

vcfc(Pn) = dV (Pn), e f Ó õ,OiÎ  gµ Ê �z� ±ª²�ú�\ , ®i�z�
öª�;±ª²�\ , dg� v ± ¶ ² dV (v).ç;è

3
[9] ü T � � � n(n ≥ 2)

� ×
, ­ vcfc(T ) ≤ vcfc(Pn).

ü G′ � G
� Ù � , È É G

�C�i½i¾ � ¦iÄ ±_²   Ñ � G′
�C�i½i¾ � ¦iÄ ±_² , ­ Ó

õ,OiÎ}õáZTåÉæ :
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çÉè
4 ü G′ � G

� Ù � , ­ vcfc(G) ≥ vcfc(G′). 
Q�Q� , ü T � � � n(n ≥ 2)
�

×
, þ}� P � T

�6���l�
, ­ vcfc(T ) ≥ vcfc(P ).

3 ��� Ã��
� è

1 ü T ∈ Tn,k, þ}� n − 1 = lk + s(0 ≤ s ≤ k − 1), e f

vcfc(T ) ≥











dlog2(2l + 2)e s = 0

dlog2(2l + 3)e s = 1

dlog2(2l + 4)e s ≥ 2

.

é øh� T ∈ Tn,k, ­ T � V�� k
�x¯_°��

. c�ò T � �����g¯_°�� S1 OvÎ T1; c
ò T1 � �Q����¯_°�� S2 OvÎ T2; · · · ; c�ò Tk−3 � �Q����¯_°�� Sk−2 OvÎ Tk−2. È É
Tk−2 � T � �  h¡ � , Úi� P . Z���ãoä P � T � �4���ª� . Ê k ðvñvò�ó , � k = 2

ß
,

Tn,2 �  l¡ � , È É ßQô . �_ü�� k = m
ßQô

, d ÄQ`vÝ�í úQ\xå ��Î �!�i� . Z ��ã�ä6Ê
k = m + 1 " ß�ô . # T ′ ∈ Tn,k, k = m + 1 ¬ ���ª� � P ′, czò T ′

�4�!�ª¯l°ª�
S′

1 O_Î
T ′

1, ö
ß

T ′
1 �

�
m
� ØgÙ � × , ì^ò�ó Óvî T ′

1

�_�$�_�
P ′′. ¢_£ |P ′| = |P ′′|, ­ Ú £ ßô

. �iü |P ′| > |P ′′|, ­ S′
1 ⊂ P ′. ìEË S′

1 � T ′
1

�4�!�ª¯l°ª�
, e f � S′

1 �l�
� � v

  Ñ
�h�!%  g¡ ¯h°l� S′

2 ¬ |S′
1| ≤ |S′

2|. � |S′
2| = |S′

1|
ß

, e f T ′
1 Ãl©  g¡

�
P ′ − S′

1 + S′
2

�
|P ′ − S′

1 + S′
2| = |P ′| > |P ′′|,

�
P ′′ � T ′

1

�C�!�i�i½i¾
. ø;ö |S′

2| > |S′
1|, e f Ó õ&��Î

T ′
�  g¡ �

P ′ − S′
1 + S′

2

�
|P ′ − S′

1 + S′
2| > |P ′|,

�
P ′ � T ′

�6���l�l½l¾
.

à Ý � �('�í � Ó õ,OiÎ}õáZ Ú�È :

|S1| ≤ |S2| ≤ · · · ≤ |Sk−2| ≤ |P |, (1)

|S1| + |S2| + · · · + |Sk−2| + |P | = n, (2)

|P | ≥ 2|Sk−2| + 1. (3)

ì (2)
Ó O :

|P | = n − |S1| − |S2| − · · · − |Sk−2| ≥ n − (k − 2)|Sk−2| (4)

ì (3)
Ó O :

|Sk−2| ≤
|P | − 1

2
. (5)

ì (4) Ü (5)
Ó O :

|P | ≥ n −
(k − 2)(|P | − 1)

2

d
|P | ≥ 2d

n − 1

k
e + 1.

Z)� P ô µ�*�+�, Û È :

Û s = 0, ì Ý � �-'�íiÓQî : � |S1| = |S2| = · · · = |Sk−2| = l
ß

, P �l¼ª÷ × T
�4�

�l� � ���v� ,
×

T ¢ � 1
Å � , ö ß |P | ≥ 2l + 1.
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Û s = 1, ì Ý � �-'�íiÓQî : � |S1| = |S2| = · · · = |Sk−2| = l
ß

, P �l¼ª÷ × T
�4�

�l� � ���v� ,
×

T ¢ � 2
Å � , ö ß |P | ≥ 2l + 2.

Û s ≥ 2, ì Ý � �('�íªÓ�î : � |S1| = |S2| = · · · = |Si| = l, |Si+1| = · · · = |Sk−2| = l+1ß
, P �h¼l÷ × T

�6���l� � ���v� ,
×

T ¢ � 3
Å � , ö ß |P | ≥ 2l + 3.

d
|P | ≥











2l + 1 s = 0

2l + 2 s = 1

2l + 3 s ≥ 2

.

ì�åÉæ 4
Ó�î�.

vcfc(T ) ≥ vcfc(P )
. e f

vcfc(T ) ≥ vcfc(P ) ≥











dlog2(2l + 2)e s = 0

dlog2(2l + 3)e s = 1

dlog2(2l + 4)e s ≥ 2

.

� è
2 ü T ∈ Tn,k, vcfcmax(T ) = max{vcfc(T ) : T ∈ Tn,k}, e f dlog2(n − k + 3)e ≤

vcfcmax(T ) ≤ dlog2(n − k + 1)e + 1.é ê ã vcfcmax(T ) ≥ dlog2(n− k +3)e. ì�åÉæ 4
Ó�î

, vcfcmax(T ) ≥ vcfc(P ), þ}� P

� T � �6���l� . øC� T ∈ Tn,k, È É T
�6���l� � Pn−k+2, ­ vcfcmax(T ) ≥ vcfc(Pn−k+2)

= dlog2(n − k + 3)e.

ZQã vcfcmax(T ) ≤ dlog2(n − k + 1)e + 1. # T ′ = T − {v1, v2, · · · , vk|vi � T
� Ø

Ù }, È É T ′ � � � n − k
� ×

. ºv»vÊ T
ÑvÒ  xµ ±}² : T � � T ′ �0/ � �_±}² �

T ′ �1/ , þ�ÿ¨�x± ¶ ² vcfc(T ′) + 1. È É ,
×

T � � ¿�À ¥ ��Á�Â �  z¡ �-½-¾ �¦vÄv�
, àtï vcfcmax(T ) ≤ vcfc(T ′) + 1. ìvå�æ 3

Ó�î
, vcfc(T ′) ≤ vcfc(Pn−k), ølö

vcfcmax(T ) ≤ vcfc(T ′) + 1 ≤ vcfc(Pn−k) + 1 = dlog2(n − k + 1)e + 1, ãvù .2
1 © Ñ æ 2 � . ü n = 8, k = 3, ¢ � 4

Å � , ö ß vcfc(T ) = 4 = dlog2(n−k+1)e+1.

ü n = 7, k = 3, ¢ � 5
Å � , ö ß vcfc(T ) = 3 = dlog2(n− k + 3)e, d Ñ æ 2 � �ÉÝ�Þ Ü ZÞ � Ó õ43ªÎ � .
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2
2 © Ñ æ 2 � , ü n−k = 2l−s(s = 1 5 s = 2), ­ n−k+2 = 2l 5 2l +1. ¢ � 6

Å
� , # Pn−k = vk+1 · · · vn, ­ vcfc(Pn−k) = dlog2(n − k + 1)e = l. # P = v1vk+1 · · · v2, e f
vcfc(P ) = dlog2(n−k+3)e = l+1 = dlog2(n−k+1)e+1. ì�åÉæ 4

Ó�î
, vcfc(T ) ≥ vcfc(P ),

þ-� P � T
���ª�

, øCö vcfc(T ) ≥ dlog2(n − k + 3)e. Ê × T
ÑlÒ  hµ ±i² : �-�^öi�Q±

²�\hÊ Pn−k ðQñh±ª² , þªÿ_�;± ¶ ² vcfc(Pn−k) + 1. È É ,
×

T ¿�À ¥ �iÁCÂ �  g¡ �ª½¾ � ¦ªÄª� , e f vcfc(T ) ≤ vcfc(Pn−k) + 1 = dlog2(n − k + 1)e + 1. ©iö µ�*�+ Z � × T�
vcfc(T ) = dlog2(n − k + 3)e = dlog2(n − k + 1)e + 1, d Ñ æ 2 � �ÉÝ�Þ Ü Z Þ � Ó õ /ß 3ªÎ � .

© Ý�íiÑ æz� , ºh»hÊ Tn.k �lË �l½l¾ � ¦lÄl�z�ÉÝ�Þ Ü Z Þ ðQñ ë Û È . Z)�hÜlÊ T Λ
n

�lË �l½l¾ � ¦lÄl�z�ÉÝ�Þ ðvñ ë Û È , OiÎh¢QZ Ú�È :� è
3 ü T ∈ T Λ

n , e f vcfc(T ) ≤ dlog2(n − Λ + 1)e + 1.é øª� T ∈ T Λ
n , e f T

  Ñ Ãv©�� v 687 dT (v) = Λ. © T ��c¨òx� v, Ü � Λ�x¦xÄ�PTR
, Úv� D1, D2, · · · , DΛ. # vi ∈ leaf(T ) ∩ V (Di), T ′ = T − {v1, v2, · · · , vΛ},

È É T ′ � � � n − Λ
� ×

. º}»}Ê T
Ñ}Ò  zµ ±�² : T � � T ′ �ª�1/ � �x±�² �

T ′ �1/ , þ�ÿ¨�x± ¶ ² vcfc(T ′) + 1. È É ,
×

T � � ¿�À ¥ ��Á�Â �  z¡ �-½-¾ �¦�Ä��
, à�ï vcfc(T ) ≤ vcfc(T ′) + 1. ìjåTæ 3

Óoî
, vcfc(T ′) ≤ vcfc(Pn−Λ), ø�ö

vcfc(T ) ≤ vcfc(T ′) + 1 ≤ vcfc(Pn−Λ) + 1 = dlog2(n − Λ + 1)e + 1, ãvù .2
3 ¢ � 7

Å � , ü n − Λ = 2l − s(s = 1 5 s = 2), ­ n − Λ + 2 = 2l 5 2l + 1.

# Pn−Λ = vΛ+1 · · · vn, ­ vcfc(Pn−Λ) = dlog2(n − Λ + 1)e = l. # P = v1vΛ+1 · · · v2, e f
vcfc(P ) = dlog2(n−Λ+3)e = l+1 = dlog2(n−Λ+1)e+1. ì�åÉæ 4

Ó�î
, vcfc(T ) ≥ vcfc(P ),

þ}� P � T
���l�

, à�ï vcfc(T ) ≥ dlog2(n−Λ +3)e = dlog2(n−Λ + 1)e+ 1. Ê × T
ÑhÒ

 hµ ±i² : �-�^öi�Q±i²�\lÊ Pn−Λ ðvñl±i² , þiÿ��Q± ¶ ² vcfc(Pn−Λ) + 1. È É ,
×

T ¿
À ¥ �iÁCÂ �  g¡ �l½l¾ � ¦ªÄl� , à�ï vcfc(T ) ≤ vcfc(Pn−Λ) + 1 = dlog2(n−Λ + 1)e+ 1.

øCöl©iö µ�*�+ Z � × T
�

vcfc(T ) = dlog2(n − Λ + 1)e + 1, d Ñ æ 3 � �AÝQÞ � Ó õ&3
Î � .

© [8, 10] � , 9�:hÊ úQ� � d ¬ � � 2d − 1
� ��	ªñhû × Bd õ × ñhû × �lË �l½ª¾ �¦lÄl�z�ÉÝ�Þ ðQñ ë Û È , ©ªöhÜªþlø ;_Î TΛ Ü Λd � , OiÎ}õáZ Ú�È :
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� è
4 ü T ∈ TΛ, � Λ = 3 ¬ d = 9

ß
, e f vcfc(T ) ≤ 8.é Ê × T

ÑªÒ  lµ ±_² : ð   ì ± ¶ ² 1 ¬ªð�ñ ì ± ¶ ² 2. Ü=<&>i± ` ¶ ² � ��c?
, Ü!@�O_Î 6

�
B7

� Ù × . © ¤   � Ù × � ,
¤   ì}� ±i²ª�   A � . à Ý�
 Z , ð 1

�
B7 � ¶ ² 3, 4, 5, 6, 7, 1, 2, ¢ � 8

Å � , þªÿ 5
�

B7 ±ª²�ú!B � ð 1
� ÷ C . ð 2

�
B7 �¶ ² 4, 5, 6, 7, 8, 1, 2, ð 3

�
B7 � ¶ ² 5, 6, 7, 8, 3, 1, 2, ð 4

�
B7 � ¶ ² 6, 7, 8, 3, 4, 1, 2, ð

5
�

B7 � ¶ ² 7, 8, 3, 4, 5, 1, 2, ð 6
�

B7 � ¶ ² 8, 3, 4, 5, 6, 1, 2. È É ,
×

T
� ¿xÀ ¥ �_Á

ÂgÃl©  g¡ �l½l¾z� � ¦lÄl� , à�ï vcfc(T ) ≤ 8, ãvù .

� è
5 ü T ∈ TΛ, � Λ = 3 ¬ d = 2(r + 1) + 5r

ß
, e f vcfc(T ) ≤ 6r + 2.é � d = 16

ß
, d6© Ñ æ 4

�AÚ D �&E 7
ì

, ïlö ßGF 7
ìz�AÚ D � 192 H � Ñ æ 4 �

�I/ � 6
�

B7 Ù × , ºh»hÜlÊªþ�ðQñh±ª² . Êªþ}� 1 H�ðQñh±ª² , þªÿ 191 H � J �I/ . © ¤  � Ù × � ,
¤   ì � ±}²z�  KA � . à Ýj
 Z , ð 1

�
B7 � ¶ ² 9, 10, 11, 12, 13, 1, 2,

ð 2
�

B7 � ¶ ² 10, 11, 12, 13, 14, 1, 2, ð 3
�

B7 � ¶ ² 11, 12, 13, 14, 9, 1, 2, ð 4
�

B7 � ¶ ² 12, 13, 14, 9, 10, 1, 2, ð 5
�

B7 � ¶ ² 13, 14, 9, 10, 11, 1, 2, ð 6
�

B7 � ¶ ²
14, 9, 10, 11, 12, 1, 2, e f öi÷ × � 16

ì Ü 14 µª¶ ² . L$M�Ni�$O�� �A`�a , ¶ ² 1, 2 ±_²
2(r + 1)

ì ¬ r Hªäl�$P � 6 µl¶ ²l±i² 5r
ì

, øCöªöª÷ × T
�

2(r + 1) + 5r
ì Ü 6r + 2µh¶ ² . Q�R(S�ã × T �"¿�À ¥ �iÁCÂ �  g¡ �l½ª¾}� � ¦lÄª� , à�ï vcfc(T ) ≤ 6r + 2, ã

ù . � è
6 ü T ∈ TΛ, � d = 2(r + 1) + [Λ(Λ− 1)− 1]r

ß
, e f vcfc(T ) ≤ Λ(Λ− 1)r + 2.é Ê × T

Ñ_Ò  iµ ±x² :
ê y_{ O Λ(Λ − 1) + 3

ì
, ð   ì ± ¶ ² 1 Ü ðvñ ì ± ¶

² 2. c¨ò�<G>v±z² � �ªÜ8@�÷oZ Λ(Λ − 1)
�

(Λ − 1)Λ(v−1)−1 Ù × . Êz¼ Λ(Λ − 1)
�

Ù × ðjñ�±v² , © ¤   � Ù × � ,
¤   ì¨� ±v²x�  !A � . à Ýt
 Z , ð 1

� Ù × � ¶ ²
3, 4, · · · ,Λ(Λ− 1) + 1, 1, 2, ð 2

� Ù × � ¶ ² 4, 5, · · · ,Λ(Λ− 1) + 2, 1, 2, · · · , ð Λ(Λ− 1)
�

Ù × � ¶ ² Λ(Λ−1)+2,3, 4, · · · , Λ(Λ−1), 1, 2. L�M O � `�a , ¶ ² 1,2 ±ª² 2(r+1)
ì ¬ r

Hläh�!P � Λ(Λ−1) µh¶ ²h±ª² [Λ(Λ−1)−1]r
ì

, ø4ölöl÷ × T
�

2(r+1)+[Λ(Λ−1)−1]rì Ü Λ(Λ − 1)r + 2 µª¶ ² . Q8RTSQã × T �6¿vÀ ¥ ��ÁQÂ �  l¡ �i½i¾-� � ¦iÄi� , à�ï
vcfc(T ) ≤ 6r + 2, ãvù .
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Λd

�
TΛ

�AÚ D ÷ C�Uiä���	l�I/ , VÉ�h©iË Λd �"ð 2 ∼ d− 1
ìz� � �E� � Λ + 1 ï

TΛ

� � �E� � Λ, ÷ CiË TΛ, ÊiË Λd

Ó õ,OiÎ�Z)� Ú�È :� è
7 ü T ∈ Λd, � d = 2(r + 1) + (Λ2 − 1)r

ß
, e f vcfc(T ) ≤ Λ2r + 2.� è

8 ü T � � � n(n ≥ 2)
� ×

, e f vcfc(T ) ≤ dV (T ).é · Æ ã ä4©t[Q\ 1
� ±�² ¡!W Z , ÊxË × � �;¤   ÊxäX/ � �}� u, v ÂªÃ_©  ª¡�_½_¾_¦_Ä_�

. ì4Ë ì ¥i� �i«��z��H ß �;��Y � ��½_¾�� , ºi» Ó õ(��ü u Ü v �_äi�
« � . ü v0 �KZ ê Ü u Ü v

P í � WTX}� , øh�i© u Ü v
J Á �Q�tÝ v0

� ¶ ²�� �vÇ� "_��[   � ,
Å õ u Ü v

J Á �Q� � ��½�¾�� . øgö , ¼x� T
�   ����½�¾ � ¦�Ä , d

vcfc(T ) ≤ dV (T ).

ì Ñ æ 6
Ô
7
Ô
8
Ó�î

, TΛ Ü Λd �lË �l½l¾ � ¦lÄl�z�ÉÝ�Þ � úg�ª� � , Ël��OiÎ}õáZ Ñ
æ : � è

9 ü T ∈ TΛ, e f

vcfc(T ) ≤

{

Λ(Λ − 1)r + 2 d = 2(r + 1) + [Λ(Λ − 1) − 1]r

d d 6= 2(r + 1) + [Λ(Λ − 1) − 1]r
.

� è
10 ü T ∈ Λd, e f

vcfc(T ) ≤

{

Λ2r + 2 d = 2(r + 1) + (Λ2 − 1)r

d d 6= 2(r + 1) + (Λ2 − 1)r
.
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CONFLICT-FREE VERTEX-CONNECTION NUMBER OF

SEVERAL TREES

ZHONG Yong, YAN Zheng

(School of Information and Mathematics, Yangtze University, 434000, China)

Abstract: In this paper, we study the problem of the conflict-free vertex-connection number

of vertex coloring graphs, and obtain an upper bound and a lower bound for the conflict-free

vertex-connection number of Tn.k and an upper bound for the conflict-free vertex-connection

number of T Λ

n , TΛ and Λd by using the structural characteristics of trees.
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