
Nowadays, graph representation learning has aroused a lot of research interest, which aims to learn the latent low 
dimensional representations of graph nodes, while preserving the graph structure. In many examples distances are 

equivalent to a snow ake of the natural distance on space. Based on the local smooth assumption, some existing methods have achieved 
signicant success. Diffusion in narrow tubes processes with fast transmutations and convergence to a � diffusion process on a graph. To alleviate 
this issue propose a graph Diffusion Network that can dynamically preserve local and global consistency of graph.
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INTRODUCTION 
In graph theory the number of lines meeting at a vertex, i.e., incident to 
that vertex, is called the vertex degree; graphs whose vertex degrees 
are all equal are called regular graphs. A different approach was 
initiated by H. Wiener in 1947 [1-9] with topological indices (TI’s). 
Theses TI’s are numbers associated with chemical structures via their 
hydrogen-depleted graphs G. For hydrocarbons, the wiener index W is 
the sum of the number of bonds between all pairs of vertices in G. If one 
denes the (topological) distance between two vertices of a graph as 
the number of bonds between along the shortest path between these 
two vertices, then W is the sum of all distances in graph G. One can 
associate with any graph on n vertices several matrices: the adjacency 
matrix A(G) is a square, symmetrical, n×n matrix with entries a  =1 for ij

adjacent (directly bonded) vertices i and j and zero otherwise; the 
distance matrix D(G) is also a square n×n matrix with entries d  =0 on ii

the main diagonal and d  =1 for adjacent vertices i and j as in A, but all ij

other entries are integers bigger than 1 and represent the topological 
distance between vertices i and j. The sums over rows i or columns i for 
A(G) indicate the vertex degrees v  ; the sums over rows i or columns i I

for D(G)  indicate another graph invariant for each vertex (invariant 
from the arbitrary vertex labeling                called distance sum s_i . It 
is easy to see that W=      Graph representation learning aims to 
represent each node in a graph as a low –dimensional vector that could 
facilitate tasks such as node . The structural analysis is an important 
problem motivating many studies of real – world networks. For 
instance, the efcient partitioning of a transport network is one of the 
most effective logistics optimization tools and the biggest opportunity 
to signicantly reduce transportation costs. The structural analysis is 
also of importance when dealing with extremely large graphs, when we 
need to cluster the vertices into logical components for storage (to 
improve virtual memory performance) or for drawing purposes (to 
collapse dense subgraphs into single nodes in order to reduce 
cluttering). Finally, the structural analysis is important for accessing 
large databases. In the present chapter, we apply the methods related to 
random walks for analyzing of urban structures, evolution of 
languages, and musical compositions. An electrical network is 
considered as an interconnection of resistors. We demonstrate that 
random walks dened on connected undirected graphs have a 
profound connection to electric resistor networks (Doyle and Snell 
1984; Tetali 1991; Chandra et al. 1996; Bollobas 1998)[11-15]. In the 
present chapter, we discuss the effective resistance of electrical 
networks, the relation between the shortest path (geodesic) distance 
and the effective resistance distance, Kirchhoff and Wiener indexes of 
a graph.

Fixed point theory is an important area of functional analysis. This 
chapter deals with the survey of literature, related to theory of xed 
point theorems. Fixed point theory has fascinated thousands of 
researcher since1922 with the celebrated Banach’s xed point 
theorem. There exists vast literature on this topic and it is a very active 
eld of research at present. A self map T of a metric space X is said have 
a xed pointx if Tx=x. Theorems concerning the existence and 
properties of xed points are known as xed point theorems. Such 

theorems are very important tools for proving the existence and 
uniqueness of the solutions to various mathematical models 
representing phenomena arising in different elds, such as steady state 
temperature distribution, chemical equation, economic theories and 
ow of uids. They are also used to study the problems of optimal 
control related to these systems.

A nite connected undirected graph G(V,�E) can be seen as a discrete 
time dynamical system possessing a nite number of states (nodes) 
(Prisner 1995). The behavior of such a dynamical system can be 
studied by means of a transfer operator which describes the time 
evolution of distributions in phase space. The transfer operator can be 
represented by a stochastic matrix determining a discrete time random 
walk on the graph in which a walker picks at each node between the 
various available edges with equal probability[16-22]. An obvious 
benet of the approach based on random walks to graph theory is that 
the relations between individual nodes and subgraphs acquire a precise 
quantitative probabilistic description that enables us to attack applied 
problems which could not even be started otherwise.

2. Related works
In the following, we will mainly provide a brief review on some related 
works.

2.1. Definition
Expected number of xed points:

This has a lot of information in it.

2.2. Example
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