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Abstract. Using spectral radius and signless Laplacian sglaetdius, we in this note
present sufficient conditions for a graph to keconnected.
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1. Introduction
We consider only finite undirected graphs withaggds or multiple edges. Notation and
terminology not defined here follow those in [2frfa graphG = (V,E), we usen and

e to denote its ordefV | and size|E |, respectively. We usé =d; <d, <+ <

d,, = A to denote the degree sequence of a graph. Thawaiges of a graptc are
defined as the eigenvalues of its adjacency ma&f{G) . The largest eigenvalue, denoted

pP(G), of a graphG is called the spectral radius &6 . The signless Laplacian
eigenvalues of a graphG are defined as the eigenvalues of the matrix
Q(G) = D(G)+ A(G), where D(G) is the diagonal matrixdiag(d,,d,,...,d,) and
A(G) is the adjacency matrix o6 . The largest signless Laplacian eigenvalue, denote
g(G), of a graphG is called the signless Laplacian spectral radfu&o

2. Main results

In [4], Li obtained sufficient conditions which abased on the spectral radius for some
Hamiltonian properties of graphs. In [5], Li obtathsufficient conditions which are based
on the signless Laplacian spectral radius for sdarailtonian properties of graphs. Using
similar ideas as the ones in [4] and [5], we wikksent sufficient conditions which are
based on the spectral radius or the signless Liaplapectral radius for a graph to ke-
connected. The results are as follows.

Theorem 1. Let G be a connected graph of orda=2 and letl<sk<n-1.If
> n+k-5+(n+k-5¢ +8n+k—- 3+ i—k- 1)A- 1))
4 )

then G is k- connected.

Theorem 2. Let G be a connected graph of ordaz2 andletl <k <n— 1.If
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0> (A-1)+(A-1y ; 8- 2 +k-1)

then G is k-connected.

Since A<n-1, Theoreml and Theorem2 have the following Corollarfl and
Corollary 2, respectively.

Corollary 1. Let G be a connected graph of orda= 2 and letl<k<n-1. If
o> n+k=-5+/(n+k-57 +8n+k- 3+ i—-k- 1)a- 2))
4 b

then G is k- connected.

Corollary 2. Let G be a connected graph of ordai>2 andletl <k <n-—1.If

g>(0=2+/(0-2/ +8(0- - rk-1)
: ,

then G is k- connected.
In order to prove Theorerh and Theorem2, we need the following results as our
lemmas.

Lemma 1. ([1]) Let G be a graph of ordern>2 with degree sequence
d<d,<---<d, andletl<sk<sn-1.If

n-k+1

1<i<| Jd <i+k-2=4d_,.,2n-i,

then G is k - connected.

Lemma 2. ([6]) Let G be a connected graph with degree sequethced, <---<d,.

Then for eachi with 1<i<n,
di -1+ (di +1)2 + 46 - 1)(dn _di )
p(G) < \/ > .

Moreover, if i =n, the equality holds if and only if5 is a regular graph. If
1<i<n-1, the equality holds if and only i& is either a regular graph or bidegreed
graph in whichd, =d,_, =---=d,_,,=n-1andd_,,=d_ =---=d, =9.

n-i+1 — “n

n—-i+2

Lemma 3. ([7]) Let G be a connected graph with degree sequethced, <---<d,.
Then for eachi with 1<i<n,
dn +2di _1+ (2d| _dn + 1)2 + 8(_ 1)dn _di )
q(G) < \/ 5 .

Moreover, if i =n, the equality holds if and only 5 is a regular graph. If
1<i<n-1, the equality holds if and only i& is either a regular graph or bidegreed
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=n-landd_,=d_=--=d, =0.

n-i+1 — “n-i

graph in whichd, =d_, =---=d__,,
Lemmad4. ([3]) Let G be a graph of orden with maximum degreeA . Then
q(G) < 2A.
Moreover, if G is connected, then equality holds if and onlyGf is regular.
Proof of Theorem 1. Let G be a graph satisfying the conditions in TheorenSuppose
that G is not k - connected. Then, from Lemnig there exists an integej such that

, d;<j+k=-2, and d _,,<n-j-1. Obviously,
d;21.Leti=] inLemma2. Then we have that

d; -1+/(d, +17 + 4( - 1)@, -d,)
< .

Yo,

2
Thus
P < p(d, -1)+d, +(j-1)d, -d,).
Therefore
PP<p(j+k=3)+j+k-2+(j-1)@Q-1).
Hence
pzsp(n—k+1+k_3)+n—k+1+k_2+(n—k+1_1) a-1)

By solving the inequality, we have that
e n+k=5+(n+k-5) + 8g1+k— 3+ f-k-1)8- 1)

which is a contradiction.
This completes the proof of Theorein U

Proof of Theorem 2. Let G be a graph satisfying the conditions in Theor@mSuppose
that G is not k-connected. Then, from LemmniB there exists an integej such that

, d;<j+k-2, and d ., <n-j-1. Obviously,
d;21.Leti=] inLemma3. Then we have that

_di+2d, -1+/(d; -d, + 1F + 8( - 1)d, —d, )

< 5 .

q

Thus
q° < q(d, +2dj -1+ 2dj (I-d, »*+ 2( - 1)¢, —dj )
Therefore,
q°<q(d,-1)+2d, (@-d,+1)+ 2( - 1)¢, -d; )
By Lemma 4, we have that
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g°<q(A-1)+2(j+k-2)QA+ 1)+ h-k-1)QA- 1)

Hence

g’ <q(A-1)+(n+k-3)QA+1)+ h-k-1)QA-1)

By solving the inequality, we have that

o< (A-1)+(A-1F +8((— 27 +k - 1)
< > :

which is a contradiction.
This completes the proof of Theoregh O
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