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Abstract:Network topology refers to the deliberate and efficient configuration or organization of a network, 

encompassing its constituent nodes and the interconnecting lines that facilitate communication between them. The 

network topology is a configuration of interconnected components that facilitates the establishment of 

communication between nodes or points in a seamless manner. The presentation encompasses both the physical 

structure and the logical interconnections. The comprehension of physical topology enables us to determine the 

appropriate locations for cable installation and node placement. In contrast, logical topology elucidates the 

movement of data and its transmission. The main aim of the study is to examine the Use of Topological Graph 

Theory to Examine the Elements of Network Connectivity. The study also focuses on the Application of Topological 

Graph Theory in Computer Science.  
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1. Introduction 

A network is a complex arrangement that facilitates the exchange of information between multiple computers, 

referred to as nodes. The computers, referred to as participating nodes, engage in active participation within the 

communication process, while the topology represents the arrangement of interactions among these nodes [1] [2]. 

The topology under consideration governs how data is transmitted and received among interconnected nodes [3]. 

The term "network topology" refers to the configuration and organization of elements within a computer 

communication system. Consequently, it constitutes a system comprised of multiple interconnected nodes engaged 

in communication, typically facilitated through the Internet using a designated medium. It enables the exchange of 

information between these interconnected entities. For a network to operate effectively, each node must be 

interconnected with other nodes using the appropriate topology. The choice of topology significantly influences the 

efficiency of device utilization. Selecting the appropriate topology is of utmost importance to ensure the efficient 

functioning of a network, facilitating seamless transmission and reception of messages. To enhance one's 

comprehension of a network and its communication processes, it is imperative to acquire a thorough understanding 

of the underlying topology that serves as the foundation for the entire network. Effective implementation 

significantly improves the performance of the network and an improved topology facilitates the gradual 

enhancement of message transmission speed within a network [4] [5]. Enhancing the performance of topology can 

contribute to the optimization of the message transmission rate within the network.Improving the network 

infrastructure can effectively reduce communication latency and over the course of an extended timeframe, 

significant cost savings can be achieved in operations and maintenance. The choice to opt for a suitable topology 

demonstrates numerous benefits in all aspects. However, the process of diagnosing or identifying a flaw in the 

topology is straightforward [6]. The effective utilization of network resources can be facilitated by a robust 

implementation of this topology. The efficient utilization of resources leads to an automatic reduction in operational 

costs. 

2. Topological Graphs & It’s Some Terminologies 

Topological graphs can have multiple interpretations, serving as visual representations of data in chart 

format or other forms of data representation. Graphs in topology are mathematical structures that serve as 

representations of networks composed of interconnected edges and nodes. However, the length of lines and the 

localization of points/nodes are not of significant importance.  



 

 

2.1. Vertex degree: The degree of any vertex(v) of a graph G is represented by de(v). It contains all the edges of a 

topological graph G that are linked with that particular vertex of a topological graph or in other words all the edges 

which are falling onto that vertex. It is shown in Fig. 2. 

 

Figure 1.Vertex degree representation 

2.2.Closed walk: A walk is considered closed when an individual initiates their movement from the initial node and 

ultimately returns to the same vertex. This implies that the first and last vertices must be connected, as shown in 

Figure 3 below. 

 

Figure 2. Closed walk (green highlights) 

2.3.Open walk: According to the literature, a walk is considered to be open if the initial and final vertices do not 

form a closed loop or if they are not connected by a line (Deo, 2017). As shown in Figure 4: 

 

Figure 3. Open walk (green highlights) 

 

3. Connectivity & It’s Various Attributes 

Connectivity is a fundamental and essential concept within the field of topological graph theory. A 

topological network can be represented by a topological graph that can be classified as either connected or 

disconnected. In the field of topological graph theory, it is a requirement for a graph to possess at least one path that 

connects any two points within the same graph for it to be classified as a connected topological graph. Conversely, if 

a graph lacks such a path, it is referred to as a disconnected topological graph. 

3.1. Adherence of the graph can be measured through graph connectivity as a network 

3.1.1.Cut Set: In a connected topological graph G, a cut set refers to a set of edges whose removal results in the 

topological graph becoming disconnected. In other words, if the deletion of a certain number of edges causes the 

graph to become disconnected, those removed edges are identified as the cut set of the topological graph [8]. A cut 

set is a set of edges in a graph that, when removed, divides the graph into two separate components. Additionally, 

the removal of a cut set results in a reduction in the rank of the graph, and in a connected topological graph G, it is a 

necessary condition for every cut set to contain at least one branch of every spanning tree [9]. A cut set in 

topological Graph G always includes at least one branch from every spanning tree, regardless of the minimal set of 

edges. 

3.1.2.Edge Connectivity: The parameter λ(G) represents the minimum number of edges that, when removed, result 

in the disconnection of the topological graph G.  Consequently, when the edge connectivity parameter λ(G) is 

greater than or equal to k, the topological graph G is classified as k-edge-connected [8]. The vertex with the lowest 

degree in topological graph G cannot have a degree greater than the edge connectivity of G [10]. Graph G, as 



 

 

depicted in Figure 5, exhibits the property of being divisible into two distinct components upon the removal of either 

edge bc or bd. Consequently, it can be inferred that edges bc or bd are classified as bridges. 

 

Figure 4. Cut set in topological graph G 

3.1.3.Vertex connectivity: The vertex connectivity of a connected topological graph G refers to the minimum 

number of vertices that must be deleted from the topological graph to disconnect it. The notation k(G) is used to 

represent this concept and the vertex connectivity of a graph is always less than or equal to the edge connectivity. 

 

Figure 5. Vertex connectivity in the graph 

4. Classification of Networks Based on Network Topologies 

4.1.Bus Topology: The physical arrangement comprises multiple hosts that are connected to a bus, serving as the 

central backbone of the entire topology, as depicted in Figure 7. In this particular topology, when communication is 

required between computers (hosts) or nodes, the message is broadcasted throughout the entire network. However, 

only the intended recipient receives and processes the message [11]. 

 

Figure 6. Bus topology 

4.2.Star Topology: The system is structured with a central hub or top-level node, commonly referred to as a switch, 

which functions as the core infrastructure. This hub serves as the central point of connection for all the nodes, 

computers, and hosts within the system. In this particular topology, it can be observed that there are no direct links 

between any two nodes, thereby preventing direct traffic flow within the network. The messages transmitted by a 

single node are initially received by the hub, which subsequently can broadcast these messages to all recipients. 

Alternatively, if the hub possesses a high level of quality, it may directly transmit the messages to the intended 

recipients (see Figure 8). The network remains unaffected by failures occurring between the central node and other 

nodes. Diagnosing the fault becomes simplified. Furthermore, the network exhibits scalability as it allows for the 

addition of multiple nodes to the central node. The product exhibits favorable performance characteristics and the 

current configuration proves to be costly in terms of scalability due to the increased requirement for cabling. An 

additional consideration about this particular configuration is the constrained quantity of central hubs. Excessive 

cabling can exert significant strain on the central node. 

 

Figure 7. Star topology 



 

 

4.3.Ring Topology: This configuration exhibits nodes that are unequivocally connected to two other nodes, or in 

topological graph terminology, each node possesses a degree of 2. Fig. 9. The aforementioned arrangement 

establishes a point-to-point (P2P) connection between the two additional nodes [12] [13]. The transmission of 

messages in this topology occurs from a source node to a sink node, passing through intermediate nodes. In a ring 

topology, messages are transmitted using two methods: unidirectional and bi-directional. Unidirectional transmission 

involves sending messages in one direction along the ring, while bi-directional transmission allows for messages to 

be sent in both directions using the two cables in the ring. 

 

Figure 8. Ring topology 

In the current topology, the addition of supplementary workstations can be executed without any 

discernible impact on the network's performance. The installation and expansion processes are straightforward. In 

this particular configuration, data is transmitted at a significantly high velocity within small-scale networks. 

Managing it is a straightforward task. If any of the nodes becomes deactivated, it has a consequential impact on the 

entire network. For communication to occur across this network, all nodes must be accessible. The cost of the 

system is high, and there is a significant delay in data transmission between two network nodes. 

4.4.Mesh Topology: The topology under consideration exhibits point-to-point connections between the remaining 

nodes. In a network, the ability to establish connections with multiple nodes allows for the reception of messages 

from a source node to a destination node through various pathways. The utilization of multiple nodes in a network 

configuration, such as the one depicted in Figure 10, serves to mitigate the risk of a single-point failure, which is a 

common vulnerability associated with Mesh topology  [14] [12] [13] [15]. The identification of faults can be readily 

diagnosed. The source node determines the optimal pathway for transmitting data to the recipient nodes. The 

expenses associated with the establishment of such networks are substantial. Another drawback of this network is 

the requirement for each node to perform routing algorithm computation. This network is cost-prohibitive unless it is 

implemented for a small-scale network. 

 

Figure 9. Mesh topology 

4.5.Tree Topology: The tree topology is a hybrid network configuration that combines the characteristics of both bus 

topology and star topology. This refers to a hierarchical network structure where each computer is interconnected 

with every other computer within the organization. The tree topology designates the highest node as the root node, 

while all subsequent nodes are considered its offspring, and each star is connected to a bus. In the context of data 

transmission between two nodes, it is important to note that there exists a singular path for such transmission, as 

indicated by the reference [13] [15]. Consequently, a hierarchical relationship between parents and children is 

established.  

 

Figure 10. Tree topology 

4.6.Hybrid Topology: A hybrid network is designed and implemented by the specific requirements of the enterprise.  

The development of a hybrid network can be achieved by effectively utilizing the available resources and aligning 



 

 

them with the specific requirements of the organization [16]. Several network topologies, such as mesh topology, 

bus topology, and ring topology, can be integrated to form a hybrid topology. The usage and selection of a network 

are influenced by various factors, including its installations and requirements, such as the desired network 

performance, the number of computers involved, and their respective locations. Figure 12 illustrates the hybrid 

topology structure, which integrates multiple topologies. 

 

Figure 11. Hybrid topology 

Nevertheless, the implementation of this approach necessitates a sophisticated framework and the 

utilization of various technologies [17]. Moreover, this approach offers the advantage of enhanced flexibility, as it 

has the potential to enhance fault tolerance and facilitate the seamless addition or removal of various fundamental 

topologies. This topology fails to acknowledge the limitations of the different connected topologies, instead focusing 

solely on the merits of specific topologies. A hybrid network refers to a network architecture that has been designed 

to facilitate the seamless integration of new hardware components, such as the incorporation of supplementary 

concentration points. By incorporating supplementary components, it is feasible to expand the scale of the network 

without causing any disruption to the current framework. One of the primary benefits of hybrid topology is its 

inherent flexibility. In addition to numerous other benefits, these systems offer advanced equipment, robust signal 

strength, efficient throughput, and effective data communication capabilities. The technology possesses the 

capability to efficiently transmit data across multiple networks. 

5.  Application of Topological Graph Theory in Computer Science 

Topological graph theory plays a crucial and increasingly prominent role in the domain of computer 

science. Many products and programs utilize graphs to simplify their construction and testing processes. The 

significance of this concept lies in its ability to represent the flow of control and data within a program through 

coordinated graphs. Topological graph theory is also employed in the design of microchips, hardware systems, 

scheduling problems in operating systems, file management in database management systems, and data flow control 

between networks. The theory of graphs has significantly contributed to the development of graph-based algorithms 

within the field of computer science[18]. These algorithms are employed in providing solutions for a wide range of 

computer science applications.  

5.1.Network System: The field of networking extensively utilizes topological graph theoryand to analyze the 

application of Topological graph theory in networking, two main approaches are typically considered: the utilization 

of graph-based representations and the application of network theory. Topological graph based representation offers 

several advantages, such as providing diverse perspectives, simplifying complex issues, and offering more precise 

definitions. Network theory offers numerous tools for studying graphs and applying network analysis techniques 

using graph representations. The terms "graph" and "network" can be considered synonymous both concepts refer to 

a particular framework in which there are vertices (such as hubs or specks) and edges (such as joins or lines). There 

exist diverse types of graphs and networks that exhibit a wide range of structural characteristics[8]. These two terms 

can be distinguished based on their respective utility. In the field of mathematics, the term "graph" is employed, 

whereas in the field of material science, the term "network" is utilized. 

5.2.Data Structure: Data can be organized in multiple ways and the formal or mathematical representation of a 

particular organization of data is referred to as a "data structure". The choice of a data model is contingent upon two 

considerations: it must possess a sufficient level of complexity in its structure to accurately represent the inherent 

relationships between data in the real world. The structure should be sufficiently elementary to enable effective data 

processing when necessary. The graph theoretical concepts effectively address these contemplations. The 

discretionary association between data can also be represented by a graph and its lattice. Operations conducted on 

these measurements are additionally beneficial for deducing relationships and data affiliation [19]. This is valuable 

for comprehending how this data may be stored in memory. 



 

 

5.3. Communication Network: Topological graph theoretical concepts are employed in various computer 

applications such as data mining, image segmentation, clustering, image recognition, networking, and so forth. The 

application of topological graph theory can be employed to represent and analyze communication networks. A 

communications network refers to a collection of terminals, connections, and hubs that facilitate telecommunications 

between the users of these terminals. Each terminal within the network must possess a unique location in order to 

ensure that messages or connections are appropriately directed to their intended recipients. The collection of 

addresses within a network is commonly referred to as the location space. Every communication network consists of 

three essential components: terminals (the points where the network begins and ends), processors (which facilitate 

data transmission control functions), and transmission channels (which facilitate the transmission of data). The 

communication network intends to facilitate the transmission of data bundles among various devices such as 

computers, phones, processors, and other gadgets. The term "parcel" refers to a specific quantity of data, typically 

consisting of either 256 bytes or 4096 bytes. The parcels undergo transmission from the source to the destination 

through various switches. Communication networks can be analyzed using various mathematical structures, which 

also enable us to study different representations based on congestion, switch size, and switch count. Graphs play a 

crucial role in the representation of communication networks. In the context of graphs, vertices typically represent 

terminals or processors, while edges represent transmission channels such as wires or filaments[20]. The pathway 

through which data is transmitted. In this manner, a data bundle traverses the network from an information terminal, 

through a network of switches connected by coordinated edges, to an output terminal. 

5.4. Graph Coloring: Topological graph coloring is a widely employed technique in various areas of computer 

science, including data mining, image segmentation, clustering, image recognition, and networking. For instance, a 

tree can be represented as a data structure consisting of vertices and edges. Additionally, the visualization of network 

typologies can be achieved through the application of topological graph theory principles. The concept of graph 

coloring is also employed in asset allocation and booking, serving as a crucial idea in this context. Similarly, in the 

field of topological graph theory, methods such as paths, walks, and circuits find extensive applications in various 

domains including the traveling salesperson problem, concepts related to database structures, and resource 

networking. This phenomenon stimulates the development of novel algorithms and hypotheses that can be 

effectively employed in extensive applications. The concept of graph coloring holds great significance in the field of 

topological graph theory and finds extensive application in various ongoing computer science endeavors. The proper 

coloring of a graph refers to the assignment of colors to its vertices and edges in a manner that minimizes the 

number of colors used, while ensuring that no two vertices share the same color. The fundamental quantity denoting 

the number of colors required to properly color a graph is referred to as the chromatic number, while the graph itself 

is appropriately termed a shaded graph. The problem of vertex coloring is widely acknowledged as one of the most 

prominent issues in graph coloring. The problem at hand involves finding a solution for coloring the vertices of a 

graph using a given set of m colors, such that no two adjacent vertices are assigned the same color. Other graph 

coloring problems, such as edge coloring (where no vertex is incident to two edges of the same color) and face 

coloring (also known as geographical map coloring), can be transformed into vertex coloring[21]. The chromatic 

number of a graph, denoted as the minimum number of colors required to color its vertices such that no adjacent 

vertices share the same color, is a fundamental concept in topological graph theory.  

The graph coloring problem possesses a vast array of applications, such as the creation of schedules or 

timetables. For instance, consider the scenario where people are tasked with generating an examination schedule for 

a college. A comprehensive range of subjects was listed, and students were enrolled in each subject. Many academic 

disciplines often have a consistent enrollment of students, including those from the same cohort as well as additional 

students. The mobile radio frequency allocation task requires that when assigning frequencies to towers, each tower 

within a given area must be assigned a unique frequency[22]. How can frequencies be allocated in accordance with 

this specific requirement? What is the minimum number of frequencies needed as a foundation? This problem can 

also be classified as a graph coloring problem, where each tower represents a vertex and an edge between two 

towers signifies that they are within range of each other. 

Sudoku can be classified as a type of graph coloring problem, in which each cell represents a vertex. An 

edge exists between two vertices if and only if they are located on the same line, segment, or square. The register 

allocation phase in compiler optimization involves the assignment of a significant number of target program 

variables to a limited number of CPU registers. This matter can also be classified as a graph coloring problem. 

Bipartite graphs can determine the bipartitions of a graph by assigning two distinct colors to its vertices[23]. If a 

given graph has the property of being 2-shading capable, then it can be classified as bipartite, otherwise it cannot. 

The task at hand involves the process of assigning distinct colors to geographical maps of nations or states, with the 



 

 

constraint that no two adjacent urban areas can be assigned the same color. A set of four colors is sufficient for 

shading any diagram. 

5.5. Operating system: A topological graph can be defined as a data structure that consists of a finite collection of 

sets, referred to as edges and vertices, which are organized in a specific manner. The field of operating systems 

benefits from the use of topological graph to address various pragmatic issues, such as job planning and resource 

allocation problems. The concept of topological graph coloring can be utilized in the context of job scheduling 

problems involving CPUs[24]. Each job is represented as a vertex in the graph, and an edge is established between 

two jobs that cannot be executed simultaneously. Furthermore, a one-to-one correspondence exists between feasible 

graph colorings and valid job schedules.  

5.6. Image Processing: Image analysis is the process through which information is extracted from images and the 

analysis of images is primarily conducted using advanced techniques in the field of digital image processing. The 

utilization of a graph theoretic methodology has the potential to enhance the performance of image processing 

techniques. Graphs have various applications in the field of image processing, particularly in the identification of 

edge boundaries through the utilization of graph search algorithms within the process of segmentation [25] [26]. In 

order to determine the arrangement of the image and identify its mathematical limitations, one can employ the 

concept of entropy through the utilization of a least spreading over tree approach. 

5.7. Software Engineering: The utilization of topological graphs in software engineering is extensive and wide-

ranging. In certain circumstances, data flow charts are employed to represent changes through vertices and data 

flows through edges. During the configuration stage, a graphical plan is employed to depict the relationships among 

modules. In contrast, during testing, the control flow of a program is analyzed using McCabe's complexity measure, 

which utilizes directed graphs to address the sequencing of executed instructions, among other factors. Software 

process management also encompasses the utilization of network diagrams, which involves the application of graph 

algorithms[18]. 

5.8. Data Base Designing: Topological graph databases are commonly employed in database planning for the 

purpose of graph representation. The utilization of graph database involves the representation and storage of data 

through the use of nodes, edges, and properties in a graphical format. The topological graph structure plays a crucial 

role in database planning as it enables efficient execution processes by leveraging various functionalities and 

properties inherent to graph structures.A topological graph database serves as a storage framework that offers 

proximity without the need for records[27]. Topological graph databases are often more efficient for collaborative 

datasets that directly align with the architecture of object-oriented applications. 

5.9. Website Designing: The process of website planning can be visualized through the use of a graph, wherein the 

individual web pages are represented as vertices, and the hyperlinks connecting them are represented as edges within 

the graph. The concept being referred to is commonly recognized as the web graph. Which data is found to be 

intriguing? Graphs also find application in web communities. In the context of vertex communication, each vertex 

corresponds to a distinct class of objects, with each vertex exclusively associated with one class[28]. Moreover, for 

every vertex representing a particular class of articles, there exists a connection to other vertices representing 

different classes of objects[29]. The topological graph described in the context of topological graph theory is 

commonly referred to as a total bipartite graph. There are several advantages associated with the utilization of graph 

representation in website development, such as enhanced search functionality and enhanced community discovery. 

6. Topological Graph Theory Practical Applications in the Computer Science  

6.1. Uses of topological graph theory in Algorithms 

Algorithms are of utmost importance in the domain of computer science as they significantly contribute to 

the development and enhancement of software programs. In order to guarantee the absence of errors in their 

programs, software developers commonly adopt a practice of thoroughly designing their programs prior to 

commencing the development process. The utilization of topological graph theory greatly enhances the process of 

algorithm design[30]. topological graph-based algorithms have been employed to address a diverse range of 

practical problems. The mentioned algorithms encompass various aspects, such as: (1) the utilization of Depth First 

Search (DFS) and Breath First Search (BFS) in the data structure to locate a node in a directed or undirected graph; 

(2) the algorithm for determining the Minimum Spanning Tree (MST); (3) algorithms designed to identify the 

shortest path within a network; (4) the algorithm for determining graph planarity; and (5) algorithms developed to 



 

 

visualize data transfer in intricate applications[31]. Topological graph theory topics can be effectively explored and 

analyzed through the utilization of various computer programming languages. The subsequent enumeration 

comprises a selection of programming languages specifically designed for graph manipulation and analysis. 

• GIRL (Graph Information Retrieval Language) 

• GASP (Graph Algorithm Software package) 

• GTPL (Graph Theoretic Programming Language) 

6.2.Group Special Mobile Networks and Maps Coloring using Graphs 

The GSM (Group Special Mobile) network is a cellular network that provides coverage within a specific 

geographic area. The utilization of hexagonal cells of diverse dimensions is employed for the purpose of partitioning 

a given geographical area. Every individual unit is equipped with its own dedicated communication tower. A 

communication tower serves the purpose of establishing a connection between a particular cell and the GSM 

network. The GSM network, in turn, facilitates the connection of mobile phones by scanning for nearby cells in the 

surrounding area. GSM networks employ four discrete frequency bands to facilitate their services. The cells can be 

colored using a four-color graph. One potential method for partitioning each GSM network into four unique 

frequencies is by employing a vertex coloring technique. In addition, it facilitates frequency adjustment by 

incorporating user preferences. 

6.3. Uses of Graph Algorithms/Concepts in Network Security Monitoring 

The application of GT principles in network security allows for the modeling of real-time and offline 

network threats. Consider a graph G with n nodes, where the objective is to identify a node with a maximum size of 

k. The concept of identifying a minimal vertex cover entails selecting a subset of nodes and edges in a graph that can 

serve as routing servers, facilitating connections between other routing servers. If the aforementioned scenario does 

not occur, it becomes necessary to formulate a solution for worm circulation and establish a network security plan to 

mitigate the risks associated with it[32]. Graph G is considered to cover another graph G if each vertex in the former 

graph G is present on at least one of the edges in the latter graph G. 

 

Figure 12. Vertex set V = {b, d, e} covers all nodes in graph G 

6.4. Services Connectivity Analysis Using Graphs 

Various services can be depicted as nodes within a graph, with edges serving as connections between them 

and this can be employed to exemplify an algorithm. The algorithm is executed utilizing the aforementioned services 

and the computer system S has the capability to execute any algorithm A. If A is a subgraph of computer system S, 

then A can be considered an isomorphic algorithm or service [33]. The computer system denoted as S exhibits a 

direct correspondence with the nodes of algorithm or service A. All additional services are interconnected and 

dependent on the algorithmic and service-based framework denoted as S, which, in turn, necessitates the utilization 

of the services offered by computer system S and consequently, the inclusion of A into S may be considered[34]. 

6.5. Representing/Modelling Wireless Sensor Network as a Graph 

A wireless sensor network (WSN) finds utility in diverse domains, encompassing military applications and 

the monitoring of mobile entities. The Voronoi graph is a distinctive type of graph that employs distance-based 

decomposition to identify distinct sets of objects within a given metric space. In the construction of a Voronoi graph 

within a two-dimensional plane, polygons are utilized to represent distinct nodes functioning as sensors[35]. The 

edges of these polygons are interpreted as the respective sensing ranges of each sensor. The Wireless Sensor 

Network (WSN) is represented as a Voronoi graph in the provided diagram[36]. The sensor locations are denoted by 



 

 

the letters a-p, while the coverage areas are represented by cells[37]. Topological graph can be used to accurately 

predict the placement of sensors and the level of coverage they provide for a given area of interest (AOI). 

 

Figure 13. Pictorial overview of a wireless sensor network (WSN) in a topological graph form 

7. Future Remark 

The increasing prevalence of social networking platforms such as Facebook and Twitter can be attributed to 

advancements in information and communication technology (ICT). The utilization of social media (SN) for 

information exchange and communication is becoming more prevalent among adolescents. The social network (SN) 

is also utilized by businesses and service providers for various purposes, such as endorsing new brands and 

conducting marketing activities. Analytics organizations heavily depend on user data from social networking 

platforms to conduct analysis on various aspects such as social trends, user perceptions of new brands, intent 

identification, sentiment evaluation, and personality characterization. Numerous scholarly investigations extensively 

examine the principles, applications, usage, and technical advancements pertaining to SN[34]. If U and V represent 

collections of users or entities within a social networking system (SNS), and their interconnections are visualized 

through a graph G (U, V), the SNS can be characterized as a network comprising numerous nodes and edges. The 

foundation of the connection could be attributed to a relationship formed on Facebook, involving individuals who 

may be friends, romantic partners, family members, or siblings. 

8. Conclusion 

Both computer science and social networks utilize concepts from topological graph theory. The 

examination of topological graph characteristics and the identification of the optimal amalgamation of graphs in 

consideration of the prevailing circumstances will prove advantageous to a diverse array of scholars. Novice 

researchers can derive advantages from a comprehensively depicted synopsis of Grounded Theory's potential 

applications in the fields of Computer Science and Social Networks. Such an overview can facilitate their 

comprehension of the underlying concepts and present-day utilization of this methodology[38]. The examination of 

theoretical principles pertaining to visual elements across various domains of computer utilization necessitates the 

application of scientific design thinking. Analysts possess the ability to elucidate the significance of topological 

graph theory and its utilization in the realm of computer science, alongside expounding upon their personal research 

pursuits[39]. In order to enhance their comprehension of topological graph theory and its interrelation with various 

computer science disciplines, including operating systems, networks, databases, software engineering, biology, 

chemistry, operations research, and digital image processing, computer science students seek to delve deeper into 

this subject matter. 
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