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Abstract. The relevance of soft computing in modern philology is growing along with the need 
to analyze and process large amounts of linguistic data containing complex, ambiguous and 
culturally determined aspects. Soft computing opens up new possibilities for the study of linguistic 
phenomena, text structures, stylistics and cultural contexts, which is extremely important for 
modern philologists. 

Soft Computing in modern linguistics refers to methods and approaches that help to process 
and analyze language, taking into account its complexity, ambiguity and flexibility. These methods 
allow working with ambiguous, incomplete or imprecise data, which is often found in natural 
language. Linguistic tasks such as syntactic and semantic analysis, language recognition, machine 
translation/interpretation, morphological analysis, etc., often require a particularly flexible 
approach. 

The article presents the results of research on the use of soft computing in modern philology, 
in particular, the relevance and importance of mathematical modeling of uncertainty (probability 
and vagueness) in modern philological scientific and practical research is proven, important 
cybernetic methods and algorithms of soft computing in mathematical linguistics are identified, 
applied soft computing technologies are systematized in machine linguistics, the priority directions 
of the applied application of soft computing in applied problems of linguistics are proposed. 
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Introduction. 
Modern philology increasingly integrates mathematical methods that allow to 

increase the accuracy, efficiency and scalability of the analysis of texts, linguistic 
phenomena and cultural contexts [1, 2]. The use of mathematical approaches in 
philology has a significant impact on theoretical and practical aspects of research [3], 
opening new horizons for processing and understanding complex textual data. 

Soft Computing is an approach to the development of intelligent systems that is 
focused on solving problems associated with uncertainty, ambiguity, incompleteness, 
and approximate solutions [4, 5]. The main goal of soft computing is to create models 
and algorithms that can adapt and work in complex environments where exact 
mathematical solutions are unattainable or too difficult to implement. 
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Unlike "hard" calculations, where it is necessary to obtain an absolutely accurate 
result [6, 7], soft calculations allow approximation of solutions. This approach is 
based on the concept that modern problems may not have an ideal solution, but 
optimal or approximate results are reasonably acceptable and often even desirable. 

Soft computing in philology is used to analyze complex linguistic phenomena 
and process textual data containing a significant amount of uncertainty and ambiguity 
[8]. Philology, which focuses on deep analysis of languages, texts, and cultural 
contexts, can benefit greatly from the application of soft computing methods. Such 
methods provide an opportunity to flexibly model language processes and work with 
complex, diverse aspects of language and literature. 

Main text. 
Soft Computing in Machine Linguistics is an approach that uses methods and 

algorithms that allow working with inaccuracies, incomplete information, and 
ambiguities in linguistic data. Soft computing is the opposite of traditional hard 
computing, which is focused on precision and well-defined processes. Soft 
computing is usually based on techniques such as: 

A) Fuzzy Logic - allows you to work with imprecise or uncertain data, which 
can be useful in tasks of semantic analysis and natural language recognition. In other 
words, it allows modeling linguistic phenomena that do not have clear boundaries. 
For example, the definition of "high", "medium" or "low" level can be vague, and 
fuzzy logic helps to formalize these concepts for automatic processing (Figure. 1). 

 
Figure 1 - The membership functions of the target fuzzy linguistic variable 
“Bonus-Malus coefficient for the final price regarding the actual quality of 

simultaneous interpretation” 
the source: developed by the authors 
 
B) Deep Neural Networks - provide the ability to learn on the basis of large 

volumes of data and identify complex patterns in texts. Deep neural networks are 
used in machine translation/interpretation, text recognition, text classification, and 
ultimately for recognition and analysis of recorded natural language and other 
language tasks [9, 10]. That is, it is deep machine learning that helps to detect 
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patterns in texts and adapt to various complex, complex language contexts [11] 
(provided there is large and representative input data for training such deep artificial 
neural networks (Figure 2)). 

 

 
Figure 2 - Graph scheme of a trained Deep artificial neural network for binary 

classification of Big Text Data 
(using trial version of Deductor software) 

The source: developed an modeled by the authors 
 
C) Genetic and Evolutionary Algorithms - are used to optimize processes that 

include many possible solutions, such as the search for optimal parameters in 
linguistic models (Figure 3). In other words, evolutionary algorithms optimize 
various models of linguistic processes, for example, the search for better parameters 
in the modeling of syntactic structures. The simpler technology of genetic algorithms 
is used to automate lexicographic tasks, for example, creating optimal dictionaries or 
linguistic rules. 

D) Bayesian networks and probabilistic methods - allow to take into account 
uncertainty and create models that operate with language data based on probabilities. 
In other words, Probabilistic Models allow to estimate the probability of occurrence 
of certain words, phrases or grammatical structures in the text, which is important for 
language recognition and understanding. 

Examples of the use of Soft Computing in philology and linguistics: 
- Stylistic analysis: Soft computing helps to detect how the style of texts changes 

based on context or time, and automatically determine whether the text belongs to a 
specific genre or to author. 

- Linguistic analysis: The study of connections between languages, the influence 
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of one language on others, the analysis of lexical borrowings, as well as the study of 
metaphors and semantics in different cultures. 

- Analysis of literary texts: Modeling and analysis of plots, characters, textual 
metaphors or cultural contexts for a deeper understanding of their meaning. 

- Machine translation/interpretation: soft computing helps to understand the 
context and correctly translate/interpret the meaning of phrases. 

- Text analysis: text classification, determination of emotional tone, detection of 
meaning based on context [12]. 

- Voice processing: speech recognition and synthesis using flexible models that 
can adapt to different accents, pronunciation and noise. 

 

 
Figure 3 - The progress of the process of evolutionary optimization among 
different versions of the translation/interpretation in order to improve it as 

much as possible (using trial version of Evolver software) 
The source: modeled by the authors 
 
Summary and conclusions. 
Mathematical methods in modern philology allow not only to automate the 

analysis of texts, but also to obtain new deep insights about language, culture and 
literature. They become indispensable tools for philological research [13], which 
require accuracy, objectivity and efficiency. This approach changes traditional 
research methods and makes philology even more interdisciplinary, opening up new 
opportunities for cooperation with other branches of science. 

The relevance of soft computing in modern philology is determined by their 
ability to solve complex, ambiguous and multifaceted tasks that cannot be fully 
automated using traditional algorithms. This makes soft computing an important tool 
for philologists in the analysis of texts, language and cultural aspects. 

In general, soft computing in philology is the powerful tool for studying 
complex, imprecise and ambiguous linguistic phenomena, which opens up new 
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possibilities for the analysis and interpretation of texts and language in general. 
Thus, in machine linguistics, soft computing is used to solve problems where 

traditional methods are ineffective or require too strict constraints. For example, 
natural language analysis often involves ambiguous concepts, contexts, and syntactic 
features that require flexibility in processing. 

Therefore, soft computing plays an important role in modern linguistics, as it 
allows creating adaptive, intelligent systems that take into account the complexity 
and diversity of language. 

Discussion. 
As a promising direction of their future research, the authors put forward the 

following debatable thesis: it is the hybrid methods of artificial intelligence in 
philology that are effective tools for the analysis of textual data that allow integrating 
various aspects of linguistics, providing more accurate and more contextual analysis. 
Hybrid methods of artificial intelligence in philology combine different approaches 
and algorithms in order to achieve better results in the analysis of language, texts, 
stylistics and cultural aspects. Hybrid methods of artificial intelligence [14, 15] can 
combine statistical models, machine learning methods, neural networks, fuzzy logic, 
as well as traditional algorithms for processing structured, semi-structured and 
unstructured big data [16] (for example, NLP). This will make it possible to create 
flexible, adaptive systems [17, 18] that are able to effectively work with 
multidimensional and ambiguous linguistic data. 

It is this promising direction of the authors' future scientific research that will be 
reflected in subsequent publications. 

 
References: 
1. Krasniuk , S., & Goncharenko , S. (2024). Modern mathematical 

linguistics. Collection of Scientific Papers «SCIENTIA», (September 13, 2024; Pisa, 
Italia), 115–119. https://previous.scientia.report/index.php/archive/article/view/2060 

2. Krasniuk S. (2024). Modern computational linguistics. Scientific Collection 
"InterConf", (№ 220, October, 2024) with the Proceedings of the 7th International 
Scientific and Practical Conference "Experimental and Theoretical Research in 
Modern Science", Toronto, Canada, October 16-18, 2024 / comp. by LLC SPC 
"InterConf", Toronto : Aeropanzer, 2024. – Р. 129-133. 
https://archive.interconf.center/index.php/conference-proceeding/issue/view/16-
18.10.2024 

3. Krasniuk S. (2024). Modern innovative machine linguistics. Scientific review 
of the actual events, achievements and problems : collection of scientific papers 
"SCIENTIA" with Proceedings of the III International Scientific and Theoretical 
Conference, Berlin, Federal Republic of Germany, October 18, 2024. – Berlin, 
Federal Republic of Germany : International Center of Scientific Research, 2024. – 
pp. 118-122. https://previous.scientia.report/index.php/archive/issue/view/18.10.2024 

4. Kulynych Y., Krasnyuk M., Krasniuk S. (2022). Efficiency of evolutionary 
algorithms in solving optimization problems on the example of the fintech industry. 
Grail of Science, №14-15, May 2022. 63-70. https://doi.org/10.36074/grail-of-
science.27.05.2022 



 

 Modern engineering and innovative technologies                                                                    Issue 36 / Part 5 

ISSN 2567-5273                                                                                                                                    www.moderntechno.de 140 

5. Naumenko, M., & Krasnyuk, M. (2024). Effective application of genetic 
algorithms in solving multi-extrema optimization problems in the management of a 
competitive enterprise. Grail of Science, (41), 65–73. https://doi.org/10.36074/grail-
of-science.05.07.2024.008 

6. Krasniuk S.O. (2024). Klasychne mashynne navchannia vs hlyboke mashynne 
navchannia u linhvistytsi [Classical machine learning vs deep machine learning in 
linguistics]. Innovatsiini tendentsii pidhotovky fakhivtsiv v umovakh polikulturnoho ta 
multylinhvalnoho hlobalizovanoho svitu - Innovative trends in the training of 
specialists in the conditions of a multicultural and multilingual globalized world : 
Proceedings  of the 9th All-Ukrainian Scientific and Practical Conference, (Ukraine, 
Kyiv, April 11, 2024) – Kyiv: KNUTD, 2024. – pp. 418-421 [in Ukrainian]. 

7. Krasniuk S. Effective machine learning in linguistics (2024). Scientific 
Collection "InterConf", (№ 219, October, 2024) with the Proceedings of the 4th 
International Scientific and Practical Conference "Scientific Progressive Methods and 
Tools", Riga, Latvia, October 6-8, 2024 / comp. by LLC SPC "InterConf", Riga : 
Avots, 2024. – pp. 57-62. https://archive.interconf.center/index.php/conference-
proceeding/issue/view/6-8.10.2024 

8. Maxim Krasnyuk, Svitlana Krasniuk (2024). Chapter 6. Evolutionary 
technologies and genetic algorithms in machine translation. Innovation in modern 
science: Education and Pedagogy, Philosophy, Philology,   Art   History   and   
Culture,   Medicine   and   Healthcare. Monographic series «European Science».  
Book 30. Part 3. 2024. pp. 91-98,   Published by: ScientificWorld-NetAkhat AV, 
Lußstr. 1376227 Karlsruhe, Germany. 
https://desymp.promonograph.org/index.php/sge/issue/view/sge30-03/sge30-03 

9. Maxim Krasnyuk, Svitlana Krasniuk, Svitlana 
Goncharenko, Liudmyla Roienko, Vitalina Denysenko, Liubymova Natalia (2023). 
Features, problems and prospects of the application of deep machine learning in 
linguistics. Bulletin of Science and Education, №11(17), 2023. - pp. 19-34. 
https://doi.org/10.52058/2786-6165-2023-11(17)-19-34 

10. Krasniuk S. (2024). Innovative artificial intelligence in philology. 
Innovations and New Directions in Scientific Research : рroceedings of the 
International Scientific Conference, Manchester, United Kingdom, October 14, 2024. 
– Manchester, UK : IEDC ; Bookmundo, 2024. – pp. 134-137. – URL: 
https://researcheurope.org/book-64/ 

11. Krasniuk S. (2024). Deep machine learning in linguistics. Innovatsiini 
rishennia v suchasnii nautsi, osviti ta praktytsi - Innovative solutions in modern 
science, education and practice: Proceedings of the II International Scientific and 
Practical Conference (scientific edition) (Ukraine, Keiv, October 15-16, 2024). - 
Kyiv: NTU, 2024, Part 1. - pp. 393-396. 

12. Krasniuk S. (2024). Advanced text mining in philology. Interdisciplinary 
research: scientific horizons and perspectives : collection of scientific papers 
"SCIENTIA" with Proceedings of the VI International Scientific and Theoretical 
Conference, Stockholm, Kingdom of Sweden, September 27, 2024. – Stockholm, 
Kingdom of Sweden : International Center of Scientific Research, 2024. – pp. 68-72.  
https://previous.scientia.report/index.php/archive/issue/view/27.09.2024 

https://desymp.promonograph.org/index.php/sge/issue/view/sge30-03/sge30-03


 

 Modern engineering and innovative technologies                                                                    Issue 36 / Part 5 

ISSN 2567-5273                                                                                                                                    www.moderntechno.de 141 

13. Krasniuk S. (2024). Management of research studies in philology. Cuchasni 
problemy menedzhmentu - Contemporary problems of management: Proceedings of 
the XX International Scientific and Practical Conference (Ukraine, Kyiv, October 25, 
2024) – Kyiv: NAU, 2024. – pp. 66-67. 
https://mzedp.nau.edu.ua/storage/2024/11/Konferentsiia_2024_menedzhment.pdf 

14. Krasnyuk, M. (2014). Hibrydyzatsiia intelektualnykh metodiv analizu 
biznesovykh danykh (rezhym vyiavlennia anomalii) yak skfladovyi instrument 
korporatyvnoho audytu [Hybridization of intelligent methods of business data 
analysis (anomaly detection mode) as a standard tool of corporate audit]. Stan i 
perspektyvy rozvytku oblikovo-informatsiinoi systemy v Ukraini - Stan i perspektyvy 
rozvytku oblikovo-informatsiinoi systemy v Ukraini : materialy III Mizhnar. nauk.-
prakt. konf. [m. Ternopil, 10-11 zhovt. 2014 r.] - The state and prospects of the 
development of the accounting and information system in Ukraine: materials of the 
III International science and practice conf. [m. Ternopil, October 10-11. 2014]. 
TNEU, 2014. pp. 211-212 (in Ukrainian) 

15. M. Krasnyuk, S. Goncharenko, S. Кrasniuk (2022) Intelektualni tekhnolohii 
v hibrydnii korporatyvnii SPPR (na prykladi Ukrainskoi naftohazovydobuvnoi 
kompanii) [Intelligent technologies in hybrid corporate DSS (on the example of 
Ukraine oil&gas production company)] Innovatsiino-investytsiinyi mekhanizm 
zabezpechennia konkurentospromozhnosti krainy: kolektyvna monohrafiia / za zah. 
red. O. L. Haltsovoi - Innovation and investment mechanism for ensuring the 
country's competitiveness: collective monograph / by general ed. O. L. Khultsova. – 
Lviv-Torun: League-Pres, 2022. – pp. 194-211 (in Ukrainian) 

16. Krasniuk S. (2024). Structured, semi-structured and unstructured batch and 
stream data in philology. Science and Global Challenges in the Modern World: 
Proceedings of the International Scientific Conference (2024, November 4). 
Leicester, UK: Bookmundo, pp. 184-188. Retrieved from 
https://researcheurope.org/book-68/ 

17. Krasnyuk, M., Hrashchenko, I., Goncharenko, S., Krasniuk, S. (2022) 
Hybrid application of decision trees, fuzzy logic and production rules for supporting 
investment decision making (on the example of an oil and gas producing company). 
Access to science, business, innovation in digital economy, ACCESS Press, 3(3): 
278-291. DOI: https://doi.org/10.46656/access.2022.3.3(7) 

18. Hrashchenko I.S., Krasniuk M.T., Krasniuk S.O. (2019). Hibrydno-stsenarne 
zastosuvannia intelektualnykh, oriientovanykh na znannia tekhnolohii, yak vazhlyvyi 
antykryzovyi instrument lohistychnykh kompanii v Ukraini [Hybrid-scenario 
application of intellectual, knowledge-oriented technologies as an important anti-
crisis tool of logistics companies in Ukraine]. Vcheni zapysky Tavriiskoho 
Natsionalnoho Universytetu imeni V. I. Vernadskoho. Seriia: Ekonomika i 
upravlinnia – Scientific notes of Tavri National University named after V. I. 
Vernadskyi. Series: Economics and management, 2019. Vol. 30 (69). pp.121 – 129 
(in Ukrainian) 

Article sent: 06.12.2024 
©  Krasniuk S.O.,  Goncharenko S.M., Liubymova N.V.,  

Denysenko V.M., Petrenko V.Yu. 

https://researcheurope.org/book-68/
https://doi.org/10.46656/access.2022.3.3(7)



