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SUMMARYSUMMARYSUMMARYSUMMARY    
  

 
The project of this thesis concerns a field of mathematics called geometric topology.  

  

The main purpose of this thesis is to study some new graphs and their variations. 
 
The thesis is divided into five chapters: 

 
Basic concepts Chapter One:  

In chapter (1) is an introduction and presents a brief survey of main important 
definitions that help us in our work. 

 

The Graph Of Simplex Vertices  :Chapter two 
    In chapter (2) we will introduce a new types of graph. The representation of the 

new graph by adjacent and incidence matrices will  be obtained. Some geometric 
transformations(Folding) on the new graphs are described. 

urnal of  Mathematics in "Jopublished  wereThe results of this chapter 
In Canada. (Vol. 4, No. 1; February 2012)rch" resea 

 
  

The Retraction Of Graph with simplex Vertices. Chapter  three: 
In chapter (3)  we will discuss the retraction of new graph in which its vertices are 
simplexes. The limit of these retractions is obtained . Some theorems related to these 
transformations are proved.  The effect of retraction on adjacent and incident matrices 
will be deduced. 

International Journal "in  for publication The results of this chapter are accepted
Computational And Applied Mathematics". In India. Of 

 
  

Neighborhoods Of The Undirected Graph With  Chapter four:
Simplex Vertices. 
In chapter (4)    we will compute first and second neighborhood for new undirected 
graph with simplex vertices. Some theorems related to this subject are obtained. We 
also introduced some examples on 0-simplex,1-simplex,2-simplex and n-simplex. 

in "International Journal  for publication The results of this chapter are accepted
America.United States Of  Of Applied Science and Technology". In 

 
 
 
Chapter five:  Neighborhoods Of Directed Simplex Graph. 
In chapter (5)  we will compute first and second neighborhood for directed simplex 
graph. Some theorems related to this subject are obtained. We also introduced some 
examples on 0-simplex,1-simplex,2-simplex and n-simplex. 

in "International Journal Of   published were The results of this chapter 
In India.  2012) April; Vol. 3, No. 4(" Archive Mathematics 
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Chapter1

Basic Concepts

In this chapter we will review brie�y the basic topological and
geometric concepts and results relevant to this work. We adapted
these concepts to �t coherently into the framework of this thesis.

1.1 Graph:
There are many physical systems their performance depends not

only on the characteristics of the components but also on the rela-
tive locations of the elements. An obvious example is an electrical
network. If we change a resistor to a capacitor, generally some of the
properties (such as an input impedance of the network) also change.
This indicates that the performance of a system depends on the
characteristics of the components. If, on the other hand, we change
the location of one resistor, the input impedance again may change,
which shows that the topology of the system is in�uencing the sys-
tem�s performance. There are systems constructed of only one kind
of component so that the system�s performance depends only on its
topology. An example of such a system is a single-contact switching
circuit. Similar situations can be seen in nonphysical systems such
as structures of administration.Hence it is important to represent a
system so that its topology can be visualized clearly.
One simple way of displaing a structure of a system is to draw

a diagram consisting of points called "vertices" and line segments
called "edges" which connect these vertices so that such vertices and
edges indicate components and relationships between these compo-
nents. Such a diagram is called a "Linear graph" whose name de-
pends on the kind of physical system we deal with. This means that
it may be called a network, a net, a circuit, a graph, a diagram, a
structure, and so on.
Instead of indicating the physical strusture of a system, we fre-

quently indicate its mathematical model or its abstract model by a
"Linear graph". Under such a circumstance, a linear graph is re-
ferred to as a �ow graph, a signal �ow graph, a �ow chart, a state
diagram, a simplicial complex, a sociogram, an organization dia-
gram, and so forth.The earliest known paper on linear graph theory,
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in 1736, is due to "Euler" who gave a solution to the " Konisberger"
bridge problem by introducing the concept of linear graphs. In 1847,
" Krichho¤"employed linear graph theory for an analysis of electri-
cal networks,known today as the topological formulas for driving
point impedance and transfer admittances. This probably is the
�rst paper that applies the theory of linear graphs to engineering
problems. However, it is not "Krichho¤�s paper" but "Mobins con-
jecture", about 1840, concerning the four-color problem that seems
to attract many scholars to devote themselves to linear graph theory.
In the past few years, graph theory has established itself as an

important mathematical tool in a wide variety of subjects, ranging
from operational research and linguistics to chemistry and genetics;
at the same time it has also emerged as a worthwhile mathematical
discipline in its own right[4]. The graph theory is being applied
in many di¤erent �elds such as engineering system science, social
science and human relations, business administration and scienti�c
management, political science, physical and organization systems,
the electrical circuits and networks, route maps, architectural �oor
plans, chemistry, ecology,transportation theory, system diagnosis,
music,.... [1].

1.2 An Abstract graph:
An "abstract" graph G is a diagram consisting of a �nite non-

empty set of elements, called "vertices" denoted by V (G) together
with a set of unordered pairs of these elements, called "edges" de-
noted by E(G).The set of vertices of the graph G is called "the
vertiex-set of G" and the list of the edges is called "the edge-list
of G". In other words, an "abstract" graph G is a pair (V (G);E(G))
is a . . . nite set andE(G) a set of unordered pairs of distinct elements
of V (G). Thus an element of E(G) is of the form (vi ,vi+1)where vi and
vi+1 belong to V (G)and vi 6= vi+1 The elements of V (G)are called :ver-
tices" and the element (vi; vi+1) of E(G) is called the "edges" joining
vi and vi+1(or vi+1and vi) . The positions of the vertices and the
length of the edges do not concern us; what is important is the
number of vertices and the pairs of vertices which are connected
by an edge[6].Also the word "graph" , here, refers to a diagram of
points interconnected by lines,as shown in Fig (1.1), rather than to
a picture representing a function[4].
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The interconnections between points may refer to bonds between
atoms in a chemical molecule,wires between terminals in an electrical
network, roads between towns on a map, and so on [1,4].

1.2.1 Example:
Let G be a graph de�ned by V (G) = fv0; v1; v2; v3g and E(G) =

fv0v1; v1v2; v2v0; v0v3g; then G may be represented by either Fig(1:2:a)
or (1:2:b) where the later representation is more accurate[9].

3



1.3 complete graph :
A graph in which every two distinct vertices are joined by one

edge.The complete graph on n vertices is usually denoted by Kn,
also Kn has exactly 1

2n(n � 1) edges .Fig:(1:3) shows the complete
graphs Kn for n = 1:2:3:4:The graph K1is sometimes called the "trivial
graph"[7,4].

4



In other words, the "complete graph" is an abstract graph with
the maximum number of edges. The complete abstract graphs with
up to four vertices have realization in R2 ,however it can be realized
in R3 ,as indeed can every abstract graph[1].

1.4 Null graph :

A graph which consists of a set of vertices and no edges is called
a null graph[1].
i:e:, the set of edges in a null graph is empty, null graph is denoted

on n vertices by Nn.
N4is shown in Fig:(1:4), note that each vertex of a null graph is

isolated .

5



1.5 Path graph:
A path graph is a graph consists of a single path. The path graph

with n-vertices is denoted byPn; F ig:(1:5) [1].
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