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* Graph theory is today an extremely diverse field with wide applications.

* Graphs have proven to be an excellent tool for modeling systems tha
connections and relationships between objects.

attention, we will notice that the problems studie



* A graph G(V,E) is a pair of two sets, V and E, V=V(G) being a finite nonempty set and E=E(G) 1
relation defined on V.

* A graph can be visualized by representing the elements of V by vertices and joining pairs of
~ an edge if and only if (1,))€E(G). The degree of a vertex in a non-directed graph is define
inks a vertex has with other vertices.

non-branced chain, a tree is a branched structure with
A cycle is a chain which starf



* (Centrality is a crucial concept in graph analytics that deals with distinguishing important nodes (vertic
a graph. Simply put, it recognizes vertex that are important or central among the whole list of othe
in a graph.

® There are a large number of different definitions and methods of determination the im

~vertex, various metrics are taken into consideration to study each vertex from a differe

ifferent perspectives of a particular vertex are studied under different ir
ality measures. They help in gaining a better grasp o
;s rmation from a network.



* A graph labeling is an assignment of integers to the vertices or edges or both subject to certain conditions.
domain of the mapping is the set of vertices (or edges) then the labeling is called a vertex labeling (or ar
labeling).

* Labeled graphs serve as useful models for a broad range of applications such as radar, coding theo
communication network addressing.

arious authors have introduced labelings that generalize the idea of a magic square. Magi
o the appropriate set of consecutive integers starting from 1, satisfying
magic labeling is one in which the sum of all label



* Matching is a fundamental concept used to describe a set of edges without common vertices. Matchings are used in
various applications such as network design (efficient routing and resource allocation), job assignments (assignin
jobs to machines or workers), scheduling (optimal scheduling of tasks), chemistry, graph coloring, neural net
in artificial intelligence and more.

* The cardinality of M is called the size of the matching. As the matchings of small size are not intere
be mostly interested in matchings that are as large as possible. A matching M is maximum if |
in G with more edges than M. The matching M is perfect if each vertex of G is incident with a

atchings are obviously also maximum matchings.

vay to quantify the idea of “large” matchings. A m
a proper subset. Obviousl



* Network topology refers to the arrangement and interconnection of various components within &
network, including nodes (computers, switches, routers) and links (wired or wireless connection:s
how these components are connected and interact with each other.

* The structure of a network topology determines how data is transmitted, affecting the ne
reliability, and scalability. An efficiently designed topology can reduce cable cos
ind improve network reliability. :

oosing the right topology is a key part of n "



The primary types of network topology include:

® Point-to-Point: A simple topology that connects two nodes directly (in graph theory represent by path grapk

® Bus Topology is a network type in which every computer and network device is connected to a single

Star: Features a central connection point that links individual nodes (star graph)

‘node is connected to two other nodes, forming a circular data path (cycle

star network, where branches connect multiple €



* Dual-ring topology is a network configuration where each device is connected to two others, creating
concentric circles for information flow. This design offers a backup route for communication — if one cir
the second one ensures consistent network stability and resilience. Such a system boosts the efficie

transmissions.

* Use cases of dual-ring topology: corporate networks (uninterrupted communication between ¢
ne network path experiences failure), metropolitan area networks (offers a fail-safe

n), university campus networks (supports a reliable network across mul

one place don't disrupt connectivity in others), indust

continuous data flo for
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MAXIMAL MATCHINGS
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* Proposition 5. The number of maximal matching in B(n,4) is equal ®,=n?+1, n>4.

* Proof. Let us label common edge with uv. Then is exactly one maximal matching in B
uv. If edge uv is not cover by matching then it is necessary that the vertices u and
he edges of which they are ends. If we do not include the edge uv, we have n pe
iber of maximal pairings in them is nxn.

e ¢, 1S given by the recurre



1—x+2x>2
(d=00)=

* Proposition 7. Generalized function for @_ is equal @(x) =

* Proposition 8. The saturation number of B(n,4) is s(B)=n, for n>1.

idently, the maximal matching that not containing the (common
one edge is u and one edge of which one verte
0 edge in other cycles.
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