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Abstract: This article explores the paradigmatic and syntagmatic relations of physics terminology in English and
Uzbek languages. The study aims to identify the similarities and differences in the structure, semantics, and
functional use of terms in both languages. Using comparative and structural-semantic methods, the research
analyzes lexical interconnections such as synonymy, antonymy, and typical collocations of physics terms. The
findings demonstrate that English tends to use analytical constructions, while Uzbek relies more on affixation and
morphological compounding. The results contribute to improving the translation accuracy and standardization of

bilingual scientific terminology.
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1. Introduction: Terminology serves as the conceptual
foundation of every scientific discipline, and physics
terminology, in particular, reflects the logical structure
of scientific reasoning and the systematic organization
of knowledge. Terms in physics are not only linguistic
tools for denoting natural phenomena but also carry
the cognitive and logical relations that underlie
scientific  discourse.  Therefore, studying the
paradigmatic  (substitutional) and  syntagmatic
(combinational) relations of physics terms is essential
for understanding how terminological units are
interrelated and how they function within a linguistic
system.

English and Uzbek differ substantially in their linguistic
typology: English is an analytic language, whereas
Uzbek is agglutinative. These structural differences
influence the formation, semantic relations, and
syntactic behavior of physics terminology. For instance,
English physics terms often appear in multiword
combinations such as magnetic field or energy
conversion, while Uzbek expresses equivalent
meanings through compounding or possessive
constructions, as in magnit maydoni and energiya
aylanishi.
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The main objective of this study is to analyze the
paradigmatic and syntagmatic relations of physics
terminology in English and Uzbek, to identify their
semantic invariants, and to explore how these
relationships contribute to the accurate transfer of
meaning in bilingual scientific communication. The
study also aims to uncover structural and semantic
patterns that facilitate equivalence in translation and
support the development of consistent bilingual
terminology.

The relevance of this research lies in the growing
importance of terminological unification and
translation accuracy in contemporary scientific
discourse. With the increasing use of English as a global
language of science, ensuring semantic and structural
equivalence in Uzbek scientific texts is becoming a
crucial issue. By examining the paradigmatic and
syntagmatic relations of physics terminology, this
paper contributes to the fields of terminology studies,
comparative linguistics, translation studies, and
scientific lexicography, providing practical insights for
translators, educators, and lexicographers engaged in
bilingual physics communication.

2. METHODS
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The study employs an
combining comparative, structural, and semantic
analysis to investigate the paradigmatic and
syntagmatic relations of physics terminology in English
and Uzbek. A corpus of approximately 500 physics
terms was compiled from a variety of sources, including
academic textbooks, specialized dictionaries, university
lecture materials, and scientific articles. The selected
terms represent key subfields of physics such as

integrative methodology

mechanics, thermodynamics, optics,
electromagnetism, atomic physics, and quantum
theory.

The comparative method was applied to identify
similarities and differences in the formation, structure,
and semantic organization of terms in both languages.
The structural analysis focused on morphological
features such as root, affixation, compounding, and
conversion processes. The semantic analysis examined
how meaning relations particularly synonymy,
antonymy, hyponymy, and meronymy contribute to
the paradigmatic network of terms.

To study syntagmatic relations, collocational analysis
was employed. The research analyzed term
combinations, phraseological units, and grammatical
constructions frequently occurring in scientific texts.

This included identifying patterns such as adjective +
noun and noun + noun in English and their equivalents
in Uzbek, often expressed through possessive or case-
marked structures.

Finally, the data were subjected to contrastive
evaluation to determine levels of translation
equivalence, morphological parallelism, and structural
divergence between English and Uzbek terminological
systems. These methods jointly provided a
comprehensive view of how conceptual categories in
physics are linguistically encoded in two typologically
different languages.

3. RESULTS

The analysis vyielded several significant findings
regarding the paradigmatic and syntagmatic
dimensions of physics terminology in English and
Uzbek. The results are summarized below with
illustrative examples.

3.1. Paradigmatic Relations

In English, paradigmatic relations are realized primarily
through derivational families, synonymy, and semantic
hierarchies, while Uzbek equivalents rely heavily on
affixation, compounding, and morphological
transparency.

Table 1. examples of paradigmatic relations in English and Uzbek physics terminology

Type of Relation English Example Uzbek Equivalent Comment
Derivational Family Both sets show
derivation through
conduct o‘tkazmoq o‘tkazgich | affixation, but Uzbek
conductor conductivity | o‘tkazuvchanlik forms are

morphologically

transparent.
Synonymy English allows multiple
) ) nur— yorug‘lik | near-synonyms; Uzbek
light ray — beam of light ]
nuri tends to use one
dominant term.
Antonymy . . . ) Direct antonymic pair
absorption—reflection | yutilish — gaytish ]
in both languages.
Hyponymy | energiya— kinetik | Clear hierarchical
energy —  Kkinetic ) ) ) o )
) energiya, potensial | relations maintained in
energy, potential energy )
energiya both languages.
Borrowing Relations ] ] Uzbek retains
atom — atomic - |atom - atomli —|_ ] )
) international terms with
subatomic subatomar

native suffixation.
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These examples show that English paradigmatic
networks are broader and more internationalized,
while Uzbek relies on native morphological resources
to maintain semantic precision.

3.2. Syntagmatic Relations

Syntagmatic relations describe how terms combine in
scientific discourse. English tends to use noun + noun
or adjective + noun structures that become lexicalized,
while Uzbek prefers possessive/genitive constructions
or descriptive phrases that retain grammatical
transparency.

Table 2. Examples of Syntagmatic Term Combinations and Structural Equivalents

Structure English ] Literal )
o Uzbek Equivalent ) Observation
Type Combination Translation
o ) Uzbek adds possessive/case
energy energiyani conservation of o
Noun + Noun ] - markers to indicate
conservation | saglanishi energy ) )
relationship.
Adjective+ - : : . : .
N electric field | elektr maydoni field of electricity Direct structural parallelism.
oun
Noun+

Semantic equivalence

Prepositional | speed of light | yorug‘lik tezligi speed of light ) o
with syntactic difference.
Phrase
) Uzbek uses descriptive
Compound . to‘lqin
waveguide o wave conductor compound formed by
Term yo‘naltirgich o
derivation.
o Uzbek  distinguishes
Nominalized )
Verb measurement | o‘lchash/ o‘lchov act of measuring between process (-sh) and
er

result (-ov) forms.

The syntagmatic analysis demonstrates that while
English favors lexical condensation, Uzbek expresses
similar concepts through morphologically explicit
constructions that maintain semantic clarity.

3.3. Semantic Equivalence

Many physics terms in English and Uzbek are
conceptually equivalent yet differ in morphological
realization and syntactic structure. For instance, English
momentum corresponds to Uzbek impuls miqdori
(“quantity of impulse”), and blackbody radiation
translates as qora jism nurlanishi.

Some English terms, such as power, show context-
dependent equivalence, being translated as quvvat in
physics but kuch in mechanics or vakolat in social
contexts. This highlights the need for contextual
sensitivity in bilingual term selection.

The results indicate that paradigmatic and syntagmatic
relations together form the structural backbone of
scientific terminology, reflecting how both languages
encode and organize scientific concepts.

4. DISCUSSION
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The comparative analysis reveals that the paradigmatic
and syntagmatic relations of physics terminology are
directly influenced by each language’s typological
structure, morphological mechanisms, and conceptual
framework. English, being an analytic language, tends
to condense meaning through fixed word order and
derivational affixes, whereas Uzbek, as an agglutinative
language, builds meaning incrementally through
affixation and explicit grammatical marking.

4.1. Paradigmatic Relations and Word-Formation
Patterns

In English, the paradigmatic system of physics
terminology is enriched by derivation, conversion, and
borrowing from Greek and Latin. This results in a dense
lexical network where terms are semantically
interrelated but morphologically independent. For
example: Mass — massive — massiveness demonstrates

derivation within one word family. lon — ionic —
ionization —  deionization shows  systematic
morphological and semantic expansion through

affixation. Thermal — thermodynamics — thermostat
represents borrowing-based paradigmatic families
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built around the Greek root therm- (heat).

In Uzbek, however, paradigmatic relations are realized
mainly through derivational suffixes and compounding.
The morphological transparency allows clear
recognition of semantic connections: Issiglik — issiglik
o‘tkazuvchanlik — issiglik almashinuvi (“heat — thermal
conductivity — heat exchange”). Zaryad — zaryadlovchi
— zaryadlangan (“charge — charger — charged”).

Such derivational series highlight how Uzbek maintains
semantic motivation each new term remains
morphologically connected to its base, unlike English,
where borrowed roots often obscure internal relations
for non-native speakers.

4.2. Syntagmatic
Structuring

The syntagmatic combinations of terms also
demonstrate typological contrasts. English relies on
juxtaposition (word order) to show relationships, while
Uzbek marks the same relations morphologically. For
instance: Electric current - elektr toki , Gravitational
potential energy —> gravitatsion potensial energiya,
Law of motion = harakat qonuni

Relations and Grammatical

In English, noun + noun and adjective + noun
constructions often merge into stable collocations or
compound terms. Uzbek equivalents, however, use
possessive or genitive markers (-i, -ning, -si) to indicate
syntactic dependency.

Moreover, English tends to create lexicalized
expressions, such as heat capacity or force field, which
function as single semantic units. Uzbek maintains the
analytic transparency of the phrase (issiglik sig‘imi,
kuch maydoni), allowing the logical structure of
meaning to remain visible.

This contrast is critical for translation. For instance, the
English moment of inertia cannot be directly translated
word-for-word; instead, it becomes inersiya momenti
in Uzbek where the syntactic structure changes but the
semantic invariant remains.

4.3. Conceptual
Implications

Equivalence and Translation

Conceptual equivalence between English and Uzbek
physics terminology is not always structural but rather
functional. The two languages often employ different
linguistic strategies to express identical scientific
concepts. For example: Magnetic flux density = magnit
ogim zichligi (literal: “density of magnetic flow”),
Potential difference - potensiallar fargi (literal:
“difference of potentials”), Specific heat capacity >
massaviy issiglik sig‘imi (literal: “mass-based heat
capacity”)

These examples demonstrate that Uzbek scientific
terms tend to be semantically descriptive — they
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explicitly indicate relationships among physical
quantities. English, conversely, often uses condensed
lexical units derived from Greek or Latin, which may be
less transparent but more standardized internationally.

The discussion also reveals that many Uzbek terms are
calgues (loan translations) of English or Russian terms,
preserving the logical structure while adapting to
Uzbek morphology. For instance: Superconductor -
sverxo‘tkazgich (from Russian influence), Photon
emission - foton chigishi, Quantum mechanics =
kvant mexanikasi.

This adaptation process supports the development of a
unified terminological system, but it also poses
challenges for maintaining stylistic consistency and
avoiding redundancy.

4.4. Pedagogical and Lexicographical Implications

The findings have significant implications for scientific
translation, bilingual education, and terminology
management. Translators and educators must consider
both paradigmatic and syntagmatic aspects to preserve
semantic invariance and ensure accurate transfer of
conceptual meaning.

Creating bilingual terminological databases that
capture derivational families (conduct—conductor—
conductivity & o‘tkazmog—o‘tkazgich—
o‘tkazuvchanlik) and syntagmatic combinations
(magnetic field <> magnit maydoni) would improve
translation quality and teaching efficiency. For
instance, in academic contexts, such databases could
include metadata for: Morphological structure (root +
affix combination), Semantic relations (synonymy,
hyponymy, antonymy), Usage examples from physics
textbooks or research papers.

This would help standardize Uzbek scientific
terminology in line with international practice while
preserving the national linguistic identity.

4.5. Broader Linguistic Insights

From a linguistic standpoint, this study also contributes
to understanding how scientific conceptualization
interacts with grammar. The analysis shows that
paradigmatic and syntagmatic relations not only
structure the lexicon but also shape how scientific
reasoning is expressed in different languages.

For example, English compresses concepts into lexical
items (thermodynamics, electromagnetism), reflecting
an abstract, category-based conceptualization. Uzbek,
by contrast, expresses them analytically (issiqlik
dinamikasi, elektromagnetizm), emphasizing process
and relation.

Thus, the study illustrates that terminology mirrors the
cognitive and grammatical worldview of a linguistic
community — a finding consistent with the principles
37

https://theusajournals.com/index.php/ijll



International Journal Of Literature And Languages (ISSN: 2771-2834)

of cognitive and structural linguistics.
5. CONCLUSION
The comparative analysis of paradigmatic and

syntagmatic relations of physics terminology in English
and Uzbek has revealed that linguistic typology plays a
decisive role in shaping how scientific knowledge is
conceptualized and linguistically encoded. English, as
an analytic and global scientific language, relies on
compact, derivationally rich, and internationally
standardized terminology. Uzbek, as an agglutinative
and morphologically transparent language, emphasizes
explicit grammatical marking and semantic motivation
in term formation.

The results confirm that English physics terminology
demonstrates a horizontal expansion through
borrowing, affixation, and lexicalization
(thermodynamics, conductivity, oscillation), while
Uzbek develops vertically through morphological
derivation and semantic extension (issiglik almashinuvi,
o‘tkazuvchanlik, tebranish). This difference reflects
distinct linguistic strategies for scientific categorization
and conceptual precision.

Furthermore, the study underlines that paradigmatic
relations (such as synonymy, antonymy, and
derivational families) ensure terminological cohesion
within the lexicon, while syntagmatic relations
(combinations and collocations) contribute to the
syntactic and discourse-level coherence of scientific
texts. Understanding these two dimensions enables
translators, teachers, and terminologists to preserve
semantic invariance — the stable core of meaning
across languages — during bilingual translation and
terminology development.

In addition, the research points to the necessity of
creating digital bilingual terminological databases and
lexicographic corpora that systematically document
paradigmatic and syntagmatic relations of scientific
terms. Such resources would support the
standardization of Uzbek scientific language and its
integration into the global academic environment.

From a theoretical perspective, the study aligns with
contemporary findings in structural linguistics
(Saussure, 1916; Lyons, 1977) and modern terminology
theory (Cabré, 1999; Temmerman, 2000), which
emphasize that the meaning of a term arises not in
isolation but through its relations to other terms within
a conceptual system. Moreover, translation scholars
such as Vinay and Darbelnet (1995) and Baker (2018)
argue that cross-linguistic equivalence depends on
recognizing both lexical and syntactic constraints of
each language — a principle clearly reflected in the
English—Uzbek contrast examined here.
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Finally, the findings contribute to broader
interdisciplinary research on language and cognition.
As noted by Lakoff (1987) and Langacker (2008),
language structures reveal how speakers conceptualize
experience. The comparison of English and Uzbek
physics terminology demonstrates that while English
encodes  scientific  concepts through lexical
condensation and internationalization,  Uzbek
expresses them through morphological decomposition
and relational explicitness. Both systems are
functionally effective but reflect different cognitive
models of scientific reasoning.

In conclusion, the study not only deepens the
understanding of how physics terminology operates
within two distinct linguistic frameworks but also
provides practical implications for translation
pedagogy, bilingual terminology standardization, and
the development of multilingual scientific education.
Future research may extend this analysis to other
domains of science (chemistry, biology, information
technology) and explore corpus-based approaches to
term equivalence and conceptual alignment in
multilingual contexts.
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