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ize Fan's theorem and Bedrossian et al’'s result™
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1 Term inologiesand Notations

L et G be a smple graph Itsvertex set is denoted by V (G) and edge set by E (G). For
VS CV (G), the induced subgraph by S in G isdenoted by S « W e useGi—~ G to denote
that G: is an induced subgraph of G, and useC (G), w (G) to denote the closure to G and the
component number of G, regectively.

For given graph H and integer k, the vertex set D« (S) is defined as
D(S) = {x|ds(x) = k,x SandSCV (G), Sc=H}

W euseD«(H ) denoting the vertex setD « (S) withminimum elements

If KCV (G), L CV (G), the notationN « (L) denote the set of vertices in K w hich are
adjacent to some verticesinL. The clav and modified clav are denoted by K13, Z1, repec-
tively.

The end-sum grgph sPOG is defined as follow s

Definition 1 1 For any distinct x1,x2, ,xs V (G) and y1,y2, ,ys V (G) (xiZyi), and

P1,P2, ,Psarepathswith length= 3 and End (P:) = {ui, vi}, the end-sun graph sP @G is
def ined as

V(P OG) = _:1\/ (P) Vv (G)\(J:lEnd (P)).

E(sP @G) = _:SlE (P) EG) {xuywv|uu E(P:)andviv E(P),

1<i<sgNuuvivluu EP),vv EP),1<i=<s)
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A direct description of the end-sum graph is shown in Fig 1
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Fig 1
It isobvious that the connectivity of sSPOG is 2

2 Main Reaults

Choosing C as themaximal cycle containing all the verticesof degree> n/2 in the closure
graph C (G), we get

Leanma 2 1 L etG bea 2-connected non-hamiltonian graphw ith order n=3, and H 1,H 2,
H s be the canponents o C(G) ¢ If P n2(K1s) |[=2and oned thefollaw ing condition is sat-
if ied

i) |D n/2(Z1) |Z 2

i) if Zi>G, xy E(Z1), thenmax{de(x),ds(y)}=n/2
Thenfor Vi,1=i=<s, Nc(Hi)=2andN+,(C)=2 O

Themain result of thispaper is the follow ing theorem.

Theoren L et G be a 2-connected graphw ith order n=3 If |Dn2(K1s) |[=2and one d the
follav ing conditions is satid ied
) Poe(z) |22
i) if Z>G, xy E(Z1), thenmax{ds(x),ds(y)}=n/2
Then G is hamiltonian unless C (G) = sP®H , where C is amaximal cycle containing all the
vertices o degree=n/2, H= V (C) cand s=w (C(G) ), and Vx« V (Pi)nV (C), Xxwu«
E(Pi), 1<i<s, {Xk ,Xk,X; ,Uk} c=Kiz O

Corollary 2 1 LetG bea 2-connected graphw ith order n=3 If [Dn2(K13) [=2and D2
(z1) |Z 2, and the edge-connectivity K1(G) = 3, then G is hamiltonian

Corollary 2 2" L et G be a 2-connected graph o order n= 3 If for each pair d nonadja-
cent x,y in an induced clav o G or induced modif ied clav o G,max{ds(x),ds(y)}=n/2,
then G is hamiltonian

Corollary 2 3? L et G bea 2-connected graph w ith order n=3 If [Dn2(K13) |= 3 and |
Dw2(Z1) |= 2, then G is hamiltonian O

Note that the closure of the graphs considered in our theorem, not liking that in the
Corollary 2 2and 2 3, are not all K1,3-free Herewe al® present two conjectures

Conjecture2 1 Let G be a 3-connected graph with order n= 3 If |D n2 (K13) |Z 2 and
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D 2(z1) |= 1, then G is hamiltonian

Conjecture2 2 Let G be a 1-tough graph with order n= 3 If [Dn2(K1s) |2 2 and
D n2(z1) |= 1, then G is hamiltonian
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D irac Ham ilton
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G n 2 ,n=3  PuaKis) =2
i) |D n2 (K13t e |Z 2,
ii) Kis+ e>G, xy€ E(K1s+ e, max{ds(x),ds(y)}=n/2,
G Ham iltonian sPOH , sP ®OH 2-
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