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Abstract: A graph consists of a nonempty vertex set and an edge settedeGe(V, E). An unordered pair of edge v,w is known as
an undirected edge and an ordered pair of edge (v, w) is knevandirected edge. A graph with directed edges is called atdite
graph, simply a digraph; otherwise an undirected graphalljsian undirected graph is simply known as a graph. Thiepgjves a
new approach to complete graph and investigates someseslated to this idea.
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1 Introduction

The theory of graphs was established in"i&ntury by Leonhard Euler on the Kénigsberg Seven Bridgeblpm. A
graph is an expedient way of representing information wiwg relationship between objects. The objects are
represented by vertices and relations by edges. Graphsecasda to model many types of relations and processes in
physical, biological, social and information systems. Maractical problems can be represented by graphs. In canput
science, graphs are used to represent networks of comntionicdata organization, computational devices, the flow of
computation, etc. A graph structure can be extended by raegiga weight to each edge of the graph. Graphs with
weights (or weighted graphs) are used to represent stegciarwhich pair wise connections have some numerical
values. For example, if a graph represents a road netwakyéights could represent the length of each road.

Most of the articles in graph theory are considered only ngpaphs. A simple graph is a graph that has no loop(s)
and/or no parallel edge(s). When we construct a network @fi giies connectivity in a country, we just think a city as a
crossing point (vertex). Recent days, every metropolitgnaonsists of many malls and historical places to visit by a
tourist. Therefore a tour operator wants to make sure agotarivisit all historical places and shopping malls in a bitg c
with maximum gain and minimum expenditure, in this situatibe tour operator can make a circle (loop) to cover
maximum places in that city, so we need to consider a seff-foo each vertex (point) and include this concept in
complete graph. In this paper, we consi@es (V, E)is a finite undirected connected graph without multiple ¢sige

2 Preliminaries

In this section, let us recall some basic notions and th&ited results in graph theory, which are referred in [1-5].

A graph is an ordered pa® = (V,E), whereV is the nonempty set of vertices 6fandE C V x V is the set of edges of
G. Two verticesy andw in an undirected grapBare said to badjacent or neighborsin G if {v,w} is an edge of5. The
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concept of incidence associates an edge to the nodes thairarected by that edge. For example an ezige{v, w} is
incident to the nodes andw. Theorder of G is number of vertices i, denotedV|. Thesize of a graph is|E|, its
number of edges. The end vertices are vertices connected égge. An edge has same end vertex is callsafdoop
(simply loop), degree of a loop is counted two. Two or more edges are haamg end vertices are called parallel edges
(or multiple lines). Asimple graph is a graph that has no loop(s) and/or no parallel edge(s).

A complete graph is a graph in which each pair of vertices is joined by an edgenaplete graph of n vertices is denoted
by K, it has (g) edges. Note that a complete graph of odd vertices is odd eiengtaph; similarly a complete graph of
even vertices is even complete graph. The neighborhood dfrgexwv in a graphG is the induced subgraph of
Gconsisting of all vertices adjacent wand all edges connecting two such vertices. The neighbdrtsooften denoted
N (v). The degree (or valency), denoted deg(v) of vertex v(simply d(v)) is the number of edges incident mor
equivalently, degv) = |N(v)|. A basic result consists of degree and edge cardinalify,is d (v) = 2|E|. A vertex of
odd degree is called ad vertex. A vertex of even degree is called aven vertex. The set of neighbors, called a (open)
neighborhoodN (v) for a vertexvin a graphG, consists of all vertices adjacent tbut not includingv, that is,
N(v) = {weV :we E}. Note that, For an edggv, w}, use simplyw. Whenv is also included, it is called a closed
neighborhood, denoteN [v], that is,N[v] = N(v) U {v}. A regular graph is a graph where each vertex has the same
number of neighbors, that is, all the vertices have the sgmea aeighborhood degree.l&regular graph is a graph in
which each vertex has degrke

A walk is an alternating sequence of vertices and edges iraphgrA trail is a walk that does not contain repeated
edge(s). An Euler trail is a trail in a graph that visits evedge exactly once. Similarly, an Euler circuit is an Eulailtr
that starts and ends at the same vertex. An Euler graph isp& ¢inat contains an Euler circui connected graph is
Euler graph if and only if every vertex has even degree. An adjacency matrix is a square matrix used to represent a
finite graph. The elements of the matrix indicate whetherspafi vertices are adjacent or not in the graph. A unit matrix
is a matrix consisting of all 1's, denotel,«,, wherem is number of rows and is number of columns. A unit square
matrix of ordem is denoted byl,.

3 Loop-full complete graph

This section firstly introduces odd and even regular grapit secondly a loop-full complete graph. Finally, it
investigates some of their properties.

Definition 1. A k-regular graph is called an odd regular if k is odd number; similarly a k-regular graph is called even
regular if k is even number.

Example 1.K3 is even regular, each vertex has degree &ds odd regular, because each vertex has degree 3. In general
Ky is odd regular in is evenK, is even regular ifiis odd.

Definition 2. A graph G = (V, E)is said to be loop-full complete graph (LFCG) if it is complete graph and each vertex
has a loop (self-loop), a loop-full complete graph of n vertices is denoted by K.

Example 2.A loop-full complete graph of 4 vertices and 10 edges (4 lcaop$ 6 other edges), denotedK?@.
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Fig. 1

Definition 3. An LFCG is said to be an odd LFCG if all are odd vertices; similarly an LFCG is an even LFCG if all are
even vertices.

Example 3.K® is an even LFCGK@ is an odd LFCG.

Proposition 1.1n aloop-full complete graph K), there are exactly @ edges.

Proof. Let G = (V, E)be a loop-full complete graph (LFCG) witivertices. Since G is complete withvertices, we have
(g) edges. HereG = K. Therefore, the total number of edgeskir) is counted as the sum of the number of edges in
Kn andn edges (loops). Thereforg, has(3) + nedges. Thu§ = K@) has exactly@ edges.

Proposition 2. Every loop-full complete graph K@) is (n+ 1)-regular graph.

Proof. Let G = (V, E)be a LFCG with n vertices, that & = Kg). We know that, a complete graphmfertices is(n— 1)

— regular. For each vertex K, there argn — 1) adjacent edges and a loop, so we count degree two for eactahabp
(n— 1) degree for its adjacent edges. Therefore, the degree ofveaitgx is(n— 1) +-2 = n+ 1. ThusKg) is (n+1)-
regular graph.

Proposition 3. The adjacency matrix of a loop-full complete graph K@) is Jy, (i.e..) A(K@) = In.

Proof. By the definition, the adjacency matrix of a complete graph wérticesk,, we have

01...1
AG=Kn)= |11
11...0

n
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In LFCG, each vertex has a loop, so every vertex is connetgeld, iwe have

11...1
A(G:K@): St =5
11...1

a unit matrix of orden.
Proposition 4. Every Odd LFCG has even degrees.

Proof. Let G = K@) with n=2k— 1, k€ Z*. Then the degree of each vereteXiis- 1)+ 2 = (2k—1—1) + 2= 2k,
which is even. Thus we get the result.

Corollary 1. Every even LFCG has even degrees.
Proof. Proof is trivial.
Proposition 5. Every Odd complete graph is an Euler graph.

Proof. let G = K, wheren = 2k— 1, k € Z*. Then the degree of each vertexKg is even. By the resula connected
graphisEuler if and only if every vertex has even degree. Thus an od, is always an Euler graph.

Proposition 6. Every odd LFCG is Euler graph.

Proof. Let G = K@@ wheren = 2k — 1, k € Z*. Then the degree of each vertex along with self-loop is eBgrihe result,

a connected graph is Euler if and only if every vertex has even degree. Thus an odK ) is always an Euler graph.

4 Conclusion

This paper has initiated a new approach to complete graphliandssed various results using this new concept. Further,
we can extend this idea to other graph theory topics as wélizzy graphs in near future.

Competing interests

The authors declare that they have no competing interests.

Authors’ contributions

All authors have contributed to all parts of the article. &lithors read and approved the final manuscript.

Acknowledgements

The author would like to express his gratitude to the Edite€Ghief and referees for their valuable and constructive
suggestions.

(© 2017 BISKA Bilisim Technology



NTMSCI 5, No. 1, 264-268 (2017)Www.ntmsci.com

References

[1] Berge, C., Theory of Graphs and its Applications, Metihusondon, 1962.

[2] Bondy, J.A. and Murty, U.S.R. Graph Theory with Applimats, North-Holland, Elsevier, 1981.

[3] Chartrand, G., and Lesniak, L., Graphs And Digraphs,pdiman & Hall, 39 Edn., 1996.
[4] Diestel, R., Graph Theory, Springer-Verlag, New YorR97Y.
[5] Harary, F.,Graph Theory, Third ed., Addison-Wesley, Reading, MA, 1972.

(© 2017 BISKA Bilisim Technology


www.ntmsci.com

	Introduction
	Preliminaries
	Loop-full complete graph
	Conclusion

