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Some New Nonhamilton Graphs
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Bondy. J. A and Murty. U. S. R" have defined
a class of graphs KnV (Kw+ Ko ) which is denoted

by Cun (4 m< =5

is a class of nonhamilton graphs. In this paper, we
s 1

denote KsV 2,-::1 Kn,)

) , and have proved that the Cun

graph as Ren and if mi,m2,--- |

ms 1 are given we denote as R.nom m,.—.m_ ), where

s 1
st 1

glmi: n— s,= 3,i§§n;21

1 Preliminaries

Suppose G is a simple undirected graphs, V(G)
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and E£(G) denote vertex set and edge set in graph G
respectively. We say G is a (p, p— k)—graph if
| E(G)| = | V(G)| - k . wherek is integer. 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 graph is said to be a
complete m-partite graph if it satisfies that each
vertex is joined to every vertex that is notin the same
subset. The number of edges in graph G is denoted
by XG), i.e. ,XG)= | E(G)| . Let k(G

number of components in graph G, ‘G denote the

G) denote the

complement of graph G, K» denote the complete
graph with n vertices . The union of G, G2, , Gi,is
denoted by GUJ GJ U G and when G ,G2,++ , G
GUJ GUJ U G is denoted by
i

are pairwise disjoint,

G+ Gt -+ G Orzi;l G. We sy the graph is the
, G, which
7

join of pairwise disjoint graphs Gi, Gz,



is obtained by joining each vertex of G to every

vertex of G+ Gzt '+ G-+ G i+ -+ G for anyi
€ {12 .k} in G+ G+ -+ G, and denote as G
V. GV -V G. A Hamilton cycle of graph G is a

cycle that contains every vertex of graph G. A graph
is a Hamilton graph ifit contains a Hamilton cycle A
graph is a nonhamilton graph if it doesn 1 contain any
Hamilton cycle. Other notations and terminologies
not defined here can be found in reference|[1 ].
Lemma 1 1" Suppose G is a Hamilton
graph, then k(G- DY | DI for every nonempty

proper subset D of V (G).
2 Main results

In the following, we prove that R,»-graphs are
nonhamilton graphs and discuss its some properties .
Furthermore, R.n is a bigger class than Gum.

Lemma 2 1 Let G be a complete m—partite
graph with n vertices. We deonte the complete m—
pattite graph with n vertices as Twn.n which satisfies
that the number of vertices of a part is more than
one, and the rest is only one. Then we get X G}=
X(Twn), with equality only if G is isomorphic to
Tn.n.

Proof Suppose G is a complete m —partite graph
with n vertices, and the numbers of vertices of each
Without loss of
if Gisnt

parts are ni, n2, " , i respectiv ely.
generality, suppose nE< m<< << 7,
isomorphic to Tn.., then there exists i€ {1, 2,--,
m— 1} such that w> 1. Lets consider complete m—
pattite graph with n vertices Gt which the numbers of
vertices of each parts are mi ,m2,-- ,ni— 1, i+ 1,

respectiv ely, then

m— 1
X(G)=

1 1 . S
24 1#( n— ) n+ 2(n— nt+ 1) (n

1)+ (n— i — 1) (mn+ 1)= Z (n— nme)mc—
(=t 1) <XG)= R, (= m)m.

If Gt is isomporphic to Tn.n, then Lemma 2. 1
holds. Otherwise, we continue above process until n;
= 1forany & {1,2,-- ,m— 1},
graph is Tm.n. Noting that the edges of graph which

then we obtain the

we obtain by above process is reducing gradually toe

8

(T ). So we complete the proof of Lemma 2. 1.

Theorem 2. 1 Crnmis a subset of R.n.

Theorem 2. 2 R.m is a class of nonhamilton
graphs.

Theorem 2. 3  The inequality X_R.sn > _ZS( X
- 35— 1) is true

Theorem 2. 4  Let R be a (p,q) graph,

where g is less than or equal to p+ 1, then s is less
than or equal to 4. Further, when s is unequal to 1,
thenn is bigger than or equal to 5 and is less than or
equal to 9

Proof of Theorem 2. 1
denotations of Gi.m and Rn, therefore Gim is a special

Rm,n(l,l,--l,l,n— m) = Km v

Because of the

case of R, i. e Gim =

(21 Ki+ Ki-2m). So Cum is a subset of R... We
complete the proof of Theorem 2. 1.

Proof of Theorem 2. 2
Ks which contains svertices of V(R.») asD,then we
have K(Rw— D)= s+ 1> | Dl . By Lemma 1. 1, R.
is a nonhmailton graph. So we complete the proof of

Theorem 2 2
Proof of Theorem 2. 3

We denote the subset

s 1
Since _\/le,, is a
=

complete (st 1) —partite graph with n— s vertices and
st 1

Ra= Kot (>:/ ]]_<m,.), then by Lemma 2. 1, it is easy

@

)= &t (V Ko)= XU Ko

=

to see that X( R

X T& 1,n- s)z
Proof of Theorem 2. 4
definition of R.» and Theorem 2. 3 and g p+ 1,we

have

1
_2S(2n— 35— 1). So weget the result.

Because of the

n=_1
s

&%s(?n— 35— 1= m+ 1
It is easy to see that Theorem 2 4 holds.
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