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The optimization problem in mathematics is called the problem of finding the 

extremum (minimum or maximum) of a function in a certain domain. Methods by 
which optimization problems are solved are divided into types that correspond to 
the problems to which they are applied [1]: local methods; global methods. 

Currently available search methods can be divided into three large groups: 
deterministic; random; combined. 

Since the telecommunications technology industry is the most developed at 
present, one of the most important issues is optimization in the field of computer 
networks and telecommunications. Classic problems in the field of 
telecommunications include [2]: 

 construction of a minimal spanning tree; 
 finding the shortest path in the network graph; 
 definition of maximum flow in a network. 

Optimization problems on graphs in the original formulation use the concept 
of a directed or undirected graph. In addition to the general properties of a graph, 
special objects such as paths, trees, and streams are considered with respect to a 
typical optimization problem. In this case, each such object is assigned a certain 
quantitative value of the objective function, which is calculated for a specific graph. 
Thus, a separate optimization problem on a graph is formulated as finding a special 
object that corresponds to the maximum or minimum value of the objective 
function. [3]. 

A tree is a connected set of undirected edges (arcs) that does not contain 
cycles. Thus, if a set of  nodes connected by undirected edges is given, then to 
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construct a tree it is necessary to select a subset consisting of  arcs [2]. In 
other words, each node is connected to another node by one and only path. 

Consider a graph containing  nodes, the collection of which forms the set . 
A spanning tree is a connected set consisting of  arcs (edges) and  nodes. [1, 
2]. A tree can be formed from any proper subset of the set , which, however, may 
not be the spanning tree of the original network (if it does not include all the nodes 
of the initial graph). We assume that each arc connecting nodes  and  from the 
set  is assigned a number , called the distance, or weight, of the arc. A minimal 
spanning tree is a spanning tree of a graph for which the sum of the weights  of 
all its arcs is minimal [1, 2]. 

Thus, the minimum spanning problem consists of choosing arcs of a given 
graph such that their total cost is minimal and for any pair of nodes there is a path 
(or route) connecting them. This can be achieved by choosing arcs so that the tree 
they form connects all the nodes of a given graph. The algorithm begins work by 
selecting an arbitrary node in the graph and the shortest arc from the set of arcs 
connecting this node with other nodes. Let's connect two nodes with the selected 
arc. Let's select the third node closest to these nodes. We add this node and a 
suitable arc to the network. We continue this process until all nodes are connected 
to each other [4, 5]. 

Many optimization problems are related to the search for shortest paths. As a 
result, pathfinding in the modern world is used almost everywhere: from GPS 
global positioning systems to find the shortest route among city streets and paths 
between cities, in military and civilian autopilot systems, in transport and 
forwarding services - to routing network packets on the Internet. To find paths in a 
graph, there are quite a lot of algorithms of varying speed, resource intensity, 
accuracy and complexity - from primitive breadth-first and depth-first search 
algorithms to productive and powerful Dijkstra, Bellman-Ford and Floyd-Warshell 
algorithms. 

The Floyd-Warshell algorithm is a dynamic algorithm for finding the shortest 
distances between all vertices of a weighted directed graph. A more rigorous 
formulation of this problem is as follows: there is a directed graph  and 
each arc  of this graph is associated with a non-negative cost . The 
general problem of finding shortest paths is to find, for each ordered pair of vertices 

, , any path from vertex  to vertices , the length of which is minimal among all 
possible paths from  to  [2, 3]. 

Methods for solving the problem of maximum flow in a graph are used in 
transport, communication, and electrical networks, in modeling various processes 
in physics and chemistry, in some operations on matrices, for solving related 
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problems in graph theory, and also for searching for Web groups in the WWW. The 
most widely implemented algorithm is the Ford-Fulkerson algorithm, which 
modern computers perform calculations in fractions of a second. 

For the above network optimization problems, an algorithm block diagram 
has been developed (Fig. 1), on the basis of which it is planned to implement a 
software application for solving network optimization problems. 

 
Fig. 1. Block diagram of the software application algorithm  

for solving network optimization problems 
 
Conclusions. The work is devoted to the development of a software 

application algorithm for solving network optimization problems. Algorithms for 
solving optimization problems in graph theory such as the minimum spanning tree 
problem, the shortest path problem and the maximum flow problem are 
considered. The algorithm for the operation of a computer program has been 
developed to solve these problems. 
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