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Abstract. The advent of computational linguistics has fundamentally transformed the analysis of
text complexity and the preservation of cultural heritage within the Indo-European language family. This
article explores how computational methodologies, including natural language processing (NLP),
machine learning, and phylogenetic analysis, enhance our understanding of phonetic, morphological,
syntactic, and semantic complexities across diverse Indo-European languages. By leveraging digital
corpora, treebanks, and automated annotation tools, researchers can uncover historical linguistic
relationships, democratize access to underrepresented languages, and support revitalization efforts.
Furthermore, the digitization and contextualization of ancient texts facilitate cross-cultural scholarship
and safeguard endangered linguistic traditions.
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diversity, digital accessibility, phylogenetic analysis.

Annotatsiya. Kompyuter lingvistikasining paydo bo ‘lishi hind-yevropa tillari oilasida matn
murakkabligini tahlil gilish va madaniy merosni saqlash masalalarini tubdan o zgartirib yubordi. Ushbu
magqolada tabiiy tilni qayta ishlash (NLP), mashinali o‘rganish va filogenetik tahlil kabi hisoblash
usullari turli xil hind-yevropa tillaridagi fonetik, morfologik, sintaktik va semantik murakkabliklar
haqidagi tushunchamizni qanday oshirishi o ‘rganiladi. Raqamli korpuslar, daraxtlar bazasi va
avtomatlashtirilgan annotatsiya vositalaridan foydalanish orqgali tadgiqotchilar tarixiy lingvistik
alogalarni aniglashlari, kam targalgan tillarga kirishni demokratlashtirishlari va qayta tiklash
harakatlarini qo ‘llab-quvvatlashlari mumkin. Bundan tashqgari, gadimiy matnlarni ragamlashtirish va
kontekstlashtirish madaniyatlararo tadgiqotlarni osonlashtiradi hamda yo ‘qolib ketish xavfi ostida turgan
til an’analarini himoya qiladi.

Kalit so‘zlar: kompyuter lingvistikasi, matn murakkabligi, madaniy merosni saglash, lingvistik
xilma-xillik, ragamli qulaylik, filogenetik tahlil.

Annomauusn. Ilosgnenue KoMRbIOMEPHOU NTUHCBUCIUKU KOPEHHBIM 00pA30M UBMEHUNIO AHAIU3
CILOJNCHOCMU MEKCMO8 U COXPAaHeHue KYIbMYPHO2O0 HACeOus 6 UHO0eB8PONelCKOl A3bIKOBOl cembe. B
OGHHOU CMamve PAcCMAmMpueaemcs, Kak GblYUCTUMENIbHbIE MemOoO00N0cUl, 6KIYAs 00pabomky
ecmecmeennozo szvika (NLP), mawunnoe oOyueHue u ¢punioceHemuueckuil amanus, YIyuyuaom Haue
NOHUMAaHUe (HOHemU1ecKux, MoppOI0cUYeCcKUX, CUHMAKCUYECKUX U CEeMAHMUYECKUX CILONCHOCMEU 8
PA3IUYHBIX UHO0E8PONelCKUX A3bikax. Mcnonv3ya yugposvie kopnyca, 0epegbs u asmomamusuposaHtble
UHCMPYMeHmbl AHHOMAYUU, UCCIe008ament MO2Ym PACKpbinb UCMOPUYecKUe TUHSBUCIUYECKUE CB53U,
0eMOKpamu3uposams 00CmMyn K He0OCMAamo4HO NPeoCmMAaBIeHHbIM A3bIKAM U NOO0ePAHCAMb YCUTUSL HO UX
so3pooicoenuto. Kpome mozo, oyugpoexka u xonmexcmyanuzayus OpesHUX MEKCMO8 CHOCOOCMEYIom
MEJNCKYIbMYPHOU HAYKe U 3aUULarom ucue3aruue A3ulkogble mpaouyuu.

Knrwouesvie cnoea: komnviomepras IuH28UCMUKA, CTOHCHOCMb MEKCMA, COXPAHeHUe KYIbMypPHO20
Hacneousi, s13bIK080e pazHooobpasue, yughposas 00CmMynHocms, QuioceHemuueckKull aHaIu3.

Introduction. The advent of computational tools in linguistic research has
inaugurated a new era of analysis of the complexity of the text, in particular within the rich
tapestry of the Indo-European languages. These tools, which include a wide range of
methodologies ranging from statistical analysis to automatic learning algorithms, have
emerged as critical resources to understand not only the structural complexities of
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languages, but also the intrinsic linguistic diversity that characterizes this linguistic family.
While researchers expand their examination of grammatical structures, lexical elements
and textual coherence, computational tools serve from bridges that connect various
degrees of linguistic complexity between different regional dialects and historical
linguistic forms.

Literature analysis. The meaning of this computational progress cannot be
overrated; They facilitate the elaboration and annotation of vast corpora, allowing
researchers to discover models and correlations that had previously been elusive in manual
analyses. Haug et al. discuss issues relating to the corporate in ancient languages,
highlighting the challenges associated with the scarcity of data and linguistic variations.
Their intuitions underline the need to develop solid computational methodologies capable
of welcoming the different linguistic characteristics of the Indo-European languages, from
the flexed morphology of Latin to the syntactic flexibility observed in modern Slavic
languages. The need for elaborate digital corporal allows more nuanced interpretations of
linguistic phenomena, revealing the dynamics of change and contacts of historical
language that could remain obscured without these advanced computational tools. In
addition, the application of computational linguistics goes beyond simple structural
analysis; It is essential to promote accessibility to linguistic resources and promote
multilingual commitment. By distributing automatic learning models, researchers can
create intuitive interfaces that allow low-resource speakers to access grammatical and
phonetic resources, democratizing linguistic knowledge. This accessibility is particularly
vital in an era marked by globalization, in which the conservation of linguistic diversity
must face threats from dominant linguistic models. Computational tools can therefore act
as a bulwark against linguistic homogenization, preserving the minority languages
allowing their speakers to interact with digital content in their native languages.

Research methodology. Comparative methodologies amplified by tools such as text
extraction and natural language processing allow researchers to analyze similarities and
differences at granular levels, improving our understanding of historical linguistics. By
applying these techniques to Indo-European languages, scholars are able to more
effectively draw linguistic evolution and cultural changes, highlighting the various
accounts of this family of languages. In addition, these technologies work as a
democratized force by making ancient texts more accessible to a wider audience.

Results and discussion. The conservation of cultural heritage is inextricably linked
to the complexity of the text faced by computational techniques. The analysis of the
ancient texts through computational methods not only supports the documentation and
revitalization of these languages, but also provides information on the cultural narratives
that encapsulate. For example, by working in the syntactic analysis of old Norse or
investigating semantic shifts in Sanskrit literature, researchers can discover cultural
artifacts that reflect the values, beliefs and historical contexts of their speakers. This

259

limiy jurnali

www.uzresearchers.com



VOLUME:4 ISSUE: 4/1

SCIENCE TIME .00.
: 190920 ILM VAQTI

ISSN: 2992-8850

cientific journal

intersection between technology and linguistics allows a more complete understanding of
cultural heritage, facilitating the transmission of knowledge between generations.
Therefore, computational tools have become indispensable in the exploration in progress
of the complexity of the text within the Indo-European languages. They improve our
ability to analyze different linguistic characteristics, promote accessibility to linguistic
resources and support the conservation of cultural heritage. The significant impact of these
tools demonstrates how technology can contribute not only to the academic investigation
but also to the maintenance of linguistic diversity in a rapidly evolving digital panorama.
The discourse that surrounds this progress underlines the need for continuous investments
in computational linguistics while we move towards a more inclusive and representative
understanding of language. The complexity of the text in Indo-European languages
includes a multifaceted interaction of phonetics, morphology, syntax and semantics, which
contributes to the overall wealth and expressiveness of these languages. Understanding the
variables that affect the complexity of the text is crucial to assessing the effectiveness of
calculation tools designed to navigate and manipulate these languages in the digital sphere.

Phonetics, the study of sounds in a language, plays a vital role in the complexity of
the text. The sounds of a language influence its phonological structure, which can lead to
variations in pronunciation, tone and rhythm. These phonetic differences can affect the
way in which language is treated, perceived and produced, thus contributing to the overall
complexity of the text. For example, the presence of distinctive phonemes could introduce
challenges in language learning and understanding of the text, in particular for speakers of
languages with fewer phonemic distinctions. Morphology the study of the structure and
the formation of words more complex the complexity of the text in Indo-European
languages. This includes inflexible morphology, which is widespread in languages like
Latin, Russian and Greek, where changes in a basic word report grammatical relationships
and nuances of meaning. In particular, from Santis et al. (2023) provide a convincing
examination of the complexity inherent in morphological structures. Their research
underlines that various degrees of agglutination and inflection in different Indo-European
languages can considerably influence the way in which the sentences are constructed and
included. For example, in inflexible languages, a single word can encapsulate which
would require a complete sentence or even a sentence in a more insulating language. This
not only reflects linguistic diversity, but also complex ways whose meaning is transmitted
by structural complexity. The syntax, the arrangement of words and sentences to create
well-formed sentences, adds another layer to the understanding of the complexity of the
text. Different Indo-European languages have variable syntactic structures, some strongly
relying on the order of words while others allow more flexible constructions. The syntactic
rules govern the way in which the sentences are formed and the differences in relation to
these rules can lead to ambiguity or to misinterpretation. (3, p. 43) Languages such as
German and Russian have rich syntactic forms because of their case systems, which
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delimit the grammatical functions independent of the word order, creating a complexity
that the calculation tools must adjust to for the precise analysis and analysis.

The measurement of calculating these linguistic characteristics is increasingly
relevant in our current digital landscape, because we are looking for tools to automate
textual analysis and improve accessibility. Algorithms designed to quantify phonetic
variations, morphological inflections, and syntactic structures must take into account the
richness of the unique attributes of each language. For example, natural language
processing applications (NLP) that take advantage of automatic learning can help analyze
text data by identifying models and complexities that can be difficult to perform for human
analysts. By measuring quantitatively various linguistic characteristics, researchers can
better understand the underlying principles of the complexity of the text, providing a
complete image of the linguistic tapestry present in Indo-European languages.

In this evolving digital sphere, calculation tools have not only the potential to assess
and dissect linguistic complexity, but also to have an impact on linguistic diversity and the
preservation of cultural heritage. As such, the exploration of the way in which these tools
interact with various dimensions of the complexity of the text, including phonetics,
morphology and syntax are essential to understand the wider implications of calculation
progress in the Access and preservation of the rich linguistic heritage inherent in Indo-
European languages., Calculation tools are increasingly recognized as essential to improve
accessibility to linguistic resources, in particular for less known Indo-European languages.
These tools serve as conduits to the revitalization of interest and the scholarship in
languages faced with the threat of extinction or increasing obsolescence. A critical
examination of these resources reveals their deep potential in democratizing access to
linguistic data, thus allowing researchers, educators and linguistic speakers.

Banks of trees — Structured data sets which represent the grammatical structure of
sentences — Syntactic and semantic analysis detailed in various languages. The creation
and dissemination of less-known Indo-European banks for Indo-European languages not
only facilitate comparative studies, but also enrich the understanding of linguistic diversity
within this family. The complete nature of the TreeBank data allows researchers to study
complex relationships in linguistic structures, even in languages with a traditional limited
scholarship. In addition, the inclusiveness of calculation tools promotes an environment
where less known languages can gain visibility and respect in the academic community.
By exploiting natural language treatment technologies (PNL), researchers can use more
important data sets to analyze linguistic phenomena. For example, the development of
NLP algorithms adapted to less known specific languages allows language treatment tasks
such as part of the speech marking and syntactic analysis, revealing information
previously inaccessible on grammatical models and the use of languages. These tools
support language documentation efforts, providing a systematic approach to understanding
and preserving the subtleties of these languages. Another notable example is the work of
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Digital Linguistics Group, which has developed collaborative platforms which allow the
speakers of minority languages to contribute to the vast data repository. Using crowd test
methodologies, experts can bring together valuable linguistic resources directly from
community speakers, to fill the crucial gaps in available data sets. This participative
approach improves not only the richness and precision of linguistic resources, but also
promotes the community property of their linguistic heritage, which is often overlooked in
traditional academic paradigms. In addition, the impact of calculation tools extends
beyond the improvement of linguistic understanding; It plays an essential role in the
strengthening of knowledge accessible to a wider audience. Online platforms and
databases allow individuals around the world to engage with various linguistic resources
without the constraint of geographic or institutional obstacles, promoting inter-linguistic
scholarships and collaboration. The resulting synergy between various linguistic resources
and global accessibility generates interdisciplinary research opportunities, thus amplifying
the relevance of Indo-European languages less known in discussions on linguistic diversity
and social justice. In a similar vein, the implications of computer analysis in the evaluation
of linguistic relationships. His research used digital tools to analyze syntactic and
phonological characteristics in different Indo-European languages, contributing rich data
to collaborative linguistic studies. The application of computational methods in their work
allowed them to identify shared characteristics that may have originated in common
ancestral languages, which provides information on contact phenomena and the change of
language over time. By establishing clearer patterns in the evolution of language, these
studies improve our understanding of genealogical and area connections between
languages, emphasizing that computational tools not only improve data collection, but also
expanding our theoretical frameworks with respect to to linguistic diversity.

In addition, the impact of computer approaches on the revelation of linguistic
relationships extends beyond the mere linguistic analysis. Such techniques have deep
implications for the preservation of in danger of extinction. By documenting and analyzing
the characteristics of a variety of linguistic varieties, computational linguistics empower
initiatives aimed at revitalizing and maintaining lesser-known languages within the Indo-
European family. You can see a case in Heggarty’s work (2021), where the ideas obtained
from computer analysis have been fundamental to adapt language preservation strategies
for languages that are on the verge of extinction. The identification of these languages
within a broader phylogenetic context helps interested parties to the elaboration of specific
preservation efforts that respect unique linguistic heritage while addressing problems
related to change and loss of language. One of the deepest ways that calculation tools
contribute to the preservation of cultural heritage is by the digitization of ancient texts.
Historically, many texts from the Indo-European tradition, such as those of Latin, Greek
and old sources, have been faced with deterioration or destruction over time. By digitizing
these texts, calculation methodologies allow their safeguard beyond the constraints of
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physical environments. Tools such as optical character recognition (OCR) can convert
scanned images of old manuscripts into machine readable formats, ensuring that these
texts are not only preserved but also remain accessible to researchers and to the public.

Initiatives to digitize ancient manuscripts often involve collaboration efforts,
institutions pool resources and knowledge. Consequently, the resources that may have
been confined to elite learned circles are open to the public, promoting an inclusive
dialogue on cultural heritage. This democratization increases not only the visibility of
linguistic diversity, but also allows non-specialists to engage significantly with the stories
contained in these texts, thus promoting a sense of shared cultural identity.

Conclusion. In summary, while computational tools promise the transformation of
the complexity of the text into Indo-European languages, the challenges inherent in the
maintenance of linguistic diversity and the guarantee of fair access to digital resources
cannot be overlooked. The implications of these problems extend beyond the simple
linguistic analysis, affecting the cultural heritage and the very fabric of human
communication. Ensure that the voices of all linguistic speakers are listened to in the
digital sphere will require a concerted effort throughout the academic world, technology
and community involvement. The transforming impact of computational tools on the
complexity of the text on Indo-European languages is deep and multifaceted, significantly
influencing aspects such as linguistic diversity, accessibility and preservation of cultural
heritage.
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