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Abstract: A class of famous nonhamilton-g raphs Km∨ ( Km+ Kn - 2m ) ( 1≤ m≤
n
2
) have been

ex tened to Ks∨ (∑
s+ 1

i= 1
Km

i ) (∑
s+ 1

i= 1
mi= n- s , n≥ 3, 1≤ s≤

n- 1
2 ) and their simple properties are

discussed.
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摘要:把非哈密顿图 Km∨ (Km+ Kn- 2m ) ( 1≤m≤
n
2

)扩充为 Ks∨ (∑
s+ 1

i= 1
Km

i
) (∑

s+ 1

i= 1
m i= n- s, n≥ 3, 1≤ s≤

n- 1
2

) ,

并讨论此类图的简单性质 .
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[1 ]

have defined

a class of graphsKm∨ ( Km+ Kn- 2m ) w hich is denoted

by Cn, m ( 1≤m≤
n
2
) , and have proved that theCn,m

is a class of nonhamilton g raphs. In this paper, w e

denote Ks∨ (∑
s+ 1

i= 1
Km

i ) graph as Rs,n and ifm1 ,m2 ,… ,

ms+ 1 are given w e denote as Rs ,n (m
1
,m

2
,… , m

s+ 1
) , where

∑
s+ 1

i= 1
mi= n- s ,n≥ 3, 1≤s≤

n- 1
2

.

1　 Prel iminaries

　　 Suppose G is a simple undirected g raphs, V (G)

and E (G) denote v ertex set and edge set in g raph G

respectively. We say G is a ( p, p - k ) -graph if

|E (G)|= |V (G)|- k , where k is integ er. Am-

partite graph is that whose vertex set can be

partitioned into m subsets and no edge has both ends

in any one subset. A simple g raph is said to be a

complete m-partite g raph i f i t satisfies that each

vertex is joined to every vertex that is no t in the same

subset. The number of edges in g raph G is denoted

byX(G) , i. e. ,X(G)= |E (G)|. Letk(G) denote the

number of components in g raph G, G denote the

complement of g raph G, Kn denote the complete

graph wi th n vertices . The union of G1 ,G2 ,… , Gk , i s

denoted by G1∪ G2∪ …∪ Gk and when G1 ,G2 ,… , Gk

are pairwise disjoint, G1∪ G2∪ …∪ Gk is denoted by

G1+ G2+ …+ Gk or∑
k

i= 1
Gi . We say the graph is the

join of pairwise disjoint g raphs G1 , G2 ,… , Gk , which
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is obtained by joining each vertex of Gi to every

vertex of G1+ G2+ …+ Gi- 1+ Gi+ 1+ …+ Gk for any i

∈ { 1, 2,… ,k } in G1+ G2+ …+ Gk , and denote as G1

∨ G2∨ … ∨ Gk . A Hamilton cycle of g raph G is a

cycle that contains every vertex of g raph G. A g raph

is a Hamilton g raph if i t contains a Hamilton cycle. A

g raph is a nonhamilton graph if it doesn 't contain any

Hamilton cycle. Other notations and terminologies

not defined here can be found in reference [1 ].

　　 Lemma 1. 1
[1 ]　 Suppose G is a Hamilton

g raph, thenk(G- D )≤|D| fo r ev ery nonempty

proper subset D of V (G) .

2　Main results

　　 In the following , w e prove that Rs ,n -g raphs are

nonhamilton g raphs and discuss its some properties .

Furthermore, Rs ,n is a big ger class than Cn, m .

Lemma 2. 1　 Let G be a complete m-partite

g raph wi th n vertices. We deonte the complete m-

pa rti te graph wi th n vertices as Tm ,n which satisfies

that the number of v ertices of a part is mo re than

one, and the rest is only one. Then w e getX(G)≥

X( Tm ,n ) , wi th equality only if G is isomorphic to

Tm , n .

Proof　 Suppose G is a completem-partite g raph

w ith n vertices, and the numbers of v ertices of each

pa rts are n1 , n2 ,… , nm respectiv ely. Without loss of

g enerality , suppose n1≤ n2≤… ≤ nm , if G isn 't

isomorphic to Tm , n , then there exists i∈ { 1, 2,… ,

m- 1} such that ni > 1. Let 's consider complete m-

pa rti te g raph w ith n vertices G1 which the numbers of

vertices of each parts are n1 ,n2 ,… ,ni - 1,… ,nm+ 1,

respectiv ely, then

X(G1 )= 1
2
∑
m- 1

k= 1,k≠ i
(n- nk ) nk+

1
2
(n- ni+ 1) (ni-

1)+
1
2
(n - nm - 1) (nm+ 1) =

1
2
∑
m

k= 1
( n - nk ) nk -

(nm- ni+ 1) <X(G)= 1
2
∑

m

k= 1
(n- nk )nk .

　　 If G1 is isomporphic to Tm ,n , then Lemma 2. 1

holds. Otherwise, we continue above process until nj

= 1 for any j∈ { 1, 2,… ,m- 1} , then we obtain the

g raph is Tm ,n . No ting that the edges of g raph which

w e obtain by above process is reducing g radually toε

( Tm ,n ) . So w e complete the proof of Lemma 2. 1.

Theorem 2. 1　 Cn,m is a subset of Rs ,m .

Theorem 2. 2　 Rs ,m is a class of nonhamilton

graphs.

Theorem 2. 3　 The inequalityX( Rs,n )≥
1
2
s( 2n

- 3s- 1) is true.

Theorem 2. 4　 Let Rs ,n be a ( p , q ) -g raph,

where q i s less than or equal to p+ 1, then s is less

than or equal to 4. Further, when s is unequal to 1,

then n i s bigger than or equal to 5 and is less than or

equal to 9.

Proof of Theorem 2. 1 　 Because of the

denotations of Cn ,m and Rs, n , thereforeCn ,m is a special

case of Rs ,n , i. e. Cn ,m = Rm , n( 1, 1,… , 1,n - 2m ) = Km ∨

(∑
m

i= 1
K 1+ Kn- 2m ) . So Cn,m i s a subset of Rs ,n . We

complete the proof of Theorem 2. 1.

Proof of Theorem 2. 2　 We denote the subset

Ks which contains s v ertices of V ( Rs, n ) asD , then w e

havek(Rs ,n - D )= s+ 1> |D|. By Lemma 1. 1, Rs, n

is a nonhmailton graph. So w e complete the proof of

Theorem 2. 2.

Proof of Theorem 2. 3　 Since ∨
s+ 1

i= 1
Km

i
is a

complete (s+ 1) -parti te g raph wi th n- s vertices and

Rs ,n= Ks+ (∨
s+ 1

i= 1
Km

i
) , then by Lemma 2. 1, i t is easy

to see thatX( Rs,n ) = X( Ks+ (∨
s+ 1

i= 1
Km

i
) = X(∨

s+ 1

i= 1
Km

i
)≥

X( Ts+ 1,n- s )=
1
2 s

( 2n- 3s- 1) . So w e get the result.

Proof of Theorem 2. 4 　 Because of the

definition of Rs ,n and Theo rem 2. 3 and q≤ p+ 1, w e

have

1≤ s≤
n- 1
2

,

0≤
1
2s ( 2n- 3s- 1)≤n+ 1.

It is easy to see that Theorem 2. 4 holds.
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