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In conclusion, I would like to say that Internet fraud is a phenomenon that has penetrated from 
the real world into the virtual one. Today, it poses a huge threat to the economic security of the 
country. Most users, to exchange information between accounts, use various sites and programs. 
For most people, virtual communication on the World Wide Web has become a commonplace in 
everyday life and has almost completely replaced communication in the real world.
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Introduction. Considering the problem where we have an array and we need to support two 
types of queries. The first query is to add some value to the continuous substring of the array. The 
second query is to find the sum of the continuous substring of the array. We will call it RSQM 
problem. This problem can be found as a base problem in several tasks such as: Finding the 
perimeter or area of parallel rectangles; a big amount of graph decomposition such as heavy-light 
decomposition [2]; some clustering algorithms. Including the algorithm of clustering of words in the 
document which has a block structure developed by Masalskyi Ruslan [3]. The main data structure 
to solve this problem is a Segment tree [1][5]. However, the solution based on the Segment tree, 
although is asymptotically optimal, has a sufficiently large constant inside. The purpose of the work 
is to provide a better solution to the RSQM problem.

Fenwick tree definition. Consume we have an initial array .  Define two 
additional arrays , where And 
the second one , where The solution of RSQM in this case 
can be splitted into two RSQ [1] (range sum query) problems, based on arrays The 
solution of RSQ based on Fenwick tree is the standard usage of Fenwick and could be found 
here[4].

Fenwick tree update range query. Query input Having an array 
the query updates only as follows: 

As unambiguously determines so: 

Fenwick tree sum range query. Query input . The sum could be found by 
formula:
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Fenwick tree initialization. Could be performed as several update range queries based on 
array 

Results.

Memory comparison between Segment tree and Fenwick tree. (table 1)
Data structure Problem Segment tree Fenwick tree

RMQ

RSQM

Speed comparison between Segment tree and Fenwick tree. (table 2)
Data structure Problem Segment tree Fenwick tree

RMQ

RSQM

Conclusion. Several approaches to solving RSQ and RSQM problems have been investigated. 
The segment tree is easy to understand and easy to modify for other types of queries. (For example, 
the maximum on the segment, etc.). But it is relatively great in writing and loses the Fenwick tree in 
memory usage and query speed. The Fenwick tree is easy to write, but not very intuitive to 
understand. To solve RMQ and RSQM problems, using as little memory as possible and with less 
time for queries, the Fenwick tree will be the best data structure.
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