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GG :     finite undirected simple graph:     finite undirected simple graph

VV((GG) :) : vertex set of vertex set of GG

EE((GG) :  ) :  edge set of edge set of GG

δδ((GG) : ) : the minimum degree the minimum degree 

among the vertices of among the vertices of GG

: : the complement of the complement of GGG

IntroductionIntroduction



S S ⊆⊆ VV((GG) ) dominatesdominates GG if every vertex of if every vertex of GG

is either in is either in SS or adjacent to a vertex in or adjacent to a vertex in SS..

TheThe dominationdomination numbernumber ofof GG isis thethe

cardinalitycardinality of of anyany smallestsmallest dominatingdominating

setset inin GG andand isis denoteddenoted byby γγ((GG).).



γγ((CC5 5 ) = 2) = 2



A gA graphraph GG isis kk––γγ––edgeedge––criticalcritical ifif γγ((GG)) == kk,,

butbut γγ((GG ++ ee)) << kk,, forfor everyevery edgeedge e e ∈∈ EE(( ))..

A gA graphraph GG isis kk––γγ––vertexvertex––criticalcritical ifif γγ((GG)) == kk,,

butbut γγ((GG -- vv)) < < kk ,, forfor everyevery vertex vertex v v ∈∈ VV((GG))..

G



γγ((CC5 5 ) = 2) = 2

CC55 is not  2is not  2––γγ––edgeedge––critical.critical.

CC55 is not  2is not  2––γγ––vertexvertex––critical.critical.



GG11 is is 22––γγ––edgeedge––criticalcritical..
GG22 is is 33––γγ––edgeedge––criticalcritical..

But But GG11 is not is not 22––γγ––

vertexvertex––criticalcritical..
But But GG22 is not is not 33––γγ––

vertexvertex––criticalcritical..

GG11:: GG22::



33––γγ––vertexvertex––criticalcritical graphs.graphs.

GG11 is is 33––γγ––edgeedge––criticalcritical.. GG2 2 is notis not 33––γγ––edgeedge––criticalcritical..

GG11:: GG22::



A connected gA connected graphraph GG isis maximal maximal kk––γγ––vertexvertex––criticalcritical

((mmkkvcvc) ) ifif GG isis kk––γγ––vertexvertex––criticalcritical and for each and for each e e ∈∈
EE(( )),, γγ((GG ++ ee)) << kk..G

Observe that Observe that GG isis mmkkvcvc ifif and only if and only if GG is is kk––γγ––

vertexvertex––criticalcritical and and GG isis kk––γγ––edgeedge––criticalcritical..



GG is m3vc.is m3vc.

GG is is 33––γγ––vertexvertex––criticalcritical..

GG is also is also 33––γγ––edgeedge––criticalcritical..

G G ::



A characterization of A characterization of mmkkvcvc graphs.graphs.

kk graphs

11

22

KK11

KK2n2n –– a perfect matching, n a perfect matching, n ≥≥ 22..



kk ≥≥ 3 3 

No characterization of No characterization of mmkkvcvc graphs!!!graphs!!!



PreliminariesPreliminaries

Theorem (Sumner and Theorem (Sumner and BlitchBlitch (1983)) (1983)) 

Let Let GG be a connected 3be a connected 3––γγ––edgeedge––critical graph. Then critical graph. Then 

1. 1. If If GG is of even order, then is of even order, then GG has a perfect    has a perfect    

matching.matching.

2.2. The diameter of The diameter of GG is at most 3.is at most 3.



Preliminaries (cont.)Preliminaries (cont.)

Theorem (Paris et al. (1999)) Theorem (Paris et al. (1999)) 

For For kk ≥≥ 2, a2, a kk––γγ––edgeedge––critical and critical and kk––γγ ––vertexvertex––

critical graph is 2critical graph is 2––connected.connected.



A graph A graph GG is is kk--factorfactor--criticalcritical if for every set if for every set 

SS ⊆⊆ VV((GG) with |) with |SS| = | = kk, the graph  , the graph  G G –– SS

contains a perfect matchingcontains a perfect matching..

kk = 1= 1 :  :  factorfactor--criticalcritical

kk = 2= 2 :: bicriticalbicritical



Preliminaries (cont.)Preliminaries (cont.)

Theorem (Theorem (AnancheunAnancheun and Plummer (2004)) and Plummer (2004)) 

Let Let GG be a 2be a 2––connected 3connected 3––γγ––critical graph of critical graph of 

odd order. Then odd order. Then GG is factoris factor––critical.critical.



Main resultsMain results

Theorem 1:Theorem 1: Let Let GG be a m3vc connected graph. be a m3vc connected graph. 

If If δδ((GG) ) ≥≥ 3, then 3, then GG is 3is 3––connected.connected.



A m3vc graph of connectivity two.A m3vc graph of connectivity two.



m3vc graphs of connectivity twom3vc graphs of connectivity two



The graph The graph HH11



The graph The graph HH22



Note that the graphs Note that the graphs HH11 and and HH22 are of odd order.are of odd order.



Main results (cont.)Main results (cont.)

Theorem 2:Theorem 2: Let Let GG be a m3vc graph of connectivity be a m3vc graph of connectivity 

two. Then two. Then GG is isomorphic to either is isomorphic to either HH11 or or HH22..

Corollary 3:Corollary 3: If If GG is a m3vc graph of even order, is a m3vc graph of even order, 

then then GG is 3is 3––connected.connected.



Main results (cont.)Main results (cont.)

Corollary 4:Corollary 4: A m3vc graph A m3vc graph GG is factoris factor––critical if critical if GG

is of connectivity two is of connectivity two or odd orderor odd order..



Main results (cont.)Main results (cont.)

Theorem 5:Theorem 5: Let Let GG be a m3vc graph of even order. be a m3vc graph of even order. 

Then Then GG is 3is 3––connected connected bicriticalbicritical or or GG is isomorphic is isomorphic 

to the following graph.to the following graph.



Main results (cont.)Main results (cont.)

Corollary 6:Corollary 6: If If GG is a m3vc graph of even order at is a m3vc graph of even order at 

least 12, then least 12, then GG is 3is 3––connected connected bicriticalbicritical..
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