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Annotatsiya. Mazkur maqolada til o‘qitish va matematik tafakkur o‘rtasidagi strukturaviy
bog‘liglik tahlil qilinib, grammatik sohalarning ko‘plab turlari formula-asosli tizimlar sifatida
modellashtirilishi mumkinligi asoslanadi. Zamon shakllari, taqqoslash konstruktsiyalari, shartli
gaplar, miqdor kategoriyasi, so‘z tartibi hamda sintaktik ierarxiya matematik amallar,
munosabatlar va cheklovlarga o‘xshash qoidaviy xususiyatlarni namoyon etadi. Shu bilan birga,
tabiiy til to‘liq formallashtirishga bo‘ysunmaydigan istisnolarni tizimli ravishda o‘z ichiga oladi.
Matematik lingvistika va ikkinchi tilni o‘zlashtirish sohasidagi tadqgiqotlarga tayangan holda,
maqolada matematik analogiyalarning, ayniqgsa analitik tafakkurga ega o‘rganuvchilar uchun,
grammatika o‘qitish samaradorligini oshirishi mumkinligi, shu bilan birga bunday modellarning
cheklanganligi tan olinadi.

Kalit so‘zlar:grammatika o‘qitish; matematik tafakkur; formula-asosli tizimlar; sintaktik
ierarxiya; shartli gaplar; til istisnolari

Abstract. This article examines the structural relationship between language teaching and
mathematical thinking by proposing that many grammatical domains can be modeled as formula-
like systems. Tenses, comparison, conditionals, quantity, word order, and syntactic hierarchy
exhibit rule-governed behavior comparable to mathematical operations, relations, and constraints.
At the same time, natural language systematically allows exceptions that resist complete
formalization. Drawing on work in mathematical linguistics and second language acquisition, the
paper argues that mathematical analogies can enhance grammar instruction—particularly for
analytically oriented learners—while acknowledging the inherent limits of such models.
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AnHoTanus. B crathbe paccMaTpuBaeTCsi CTPYKTYpHAs B3aUMOCBSI3b MEKIY O0YICHUEM SI3bIKY H
MaTEMAaTHYECKUM MBIIUICHHEM, HCXOJ M3 IPEINOJIOKECHUs, YTO MHOTHE IpaMMaTHYCCKHE
obnmacT MOTryT OBITH MpEACTaBICHBI B BHIE (DOPMYIBHBIX cHUCTeM. BpemeHHBIE (HOpPMBI,
CpaBHUTEIbHBIC KOHCTPYKIIMH, YCIOBHBIE MPEIJIOKCHHUS, KATETOPUs KOJIUYECTBA, OPSIOK CIIOB
U CHHTAaKCHYECKas HWepapXusl JIEMOHCTPUPYIOT TPABHIO-OPHEHTUPOBAHHOE IIOBEJCHHE,
COIMOCTAaBUMOE C MAaTEMaTHYCCKUMH OIEPAlMsSIMHU, OTHOIICHUSAMH M OTpaHUYEHUsMU. B TO ke
BpPEMs €CTCCTBCHHBIN SI3BIK CHCTEMATHYCCKHU JOMMYCKAST UCKIIOYCHHSI, KOTOPBIE HE IMOIAI0OTCS
noytHoM popMmanuzanuu. Onupasch Ha UCCICAOBaHUSA B 00JJACTH MAaTEMAaTHYECKON JTMHTBUCTUKH
U YCBOCHHUS BTOPOTO S3bIKA, B CTAaThE YTBEPIKAACTCSA, YTO MATEMATHUYCCKUE AHAIOTHMH MOTYT
HNOBBICUTH  3(PPEKTUBHOCTh OOy4YEeHHUS TpamMMaTHKe, OCOOEHHO [UIsi oOy4aroumxcs ¢
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AHAIMTHYCCKUM  CKJIQJIOM MBIIUICHUS, HPH OJHOBPEMEHHOM INPHU3HAHMHM OTrPaHUYCHHUI
MOAOOHBIX MOJIENEH.

KiawueBble cioBa: oOyueHHE TpaMMaTHKE; MaTeMaTH4eCKOe MBIIUICHHE; (OPMYIIbHBIC
CTPYKTYpPbI; CAHTAKCUYECKAst UEPAPXUS; YCIOBHBIC KOHCTPYKIUU; UCKIIIOUECHHUS B SI3BIKE

Introduction

Mathematics and language are often treated as opposing domains: one exact and rule-bound,
the other flexible and irregular. However, theoretical linguistics has long demonstrated that
grammar operates as a formal system governed by constraints on structure and interpretation.
Linguistic expressions are generated through rule application in ways comparable to
mathematical derivations (Lambek, 1989).

From this perspective, producing a grammatical sentence resembles constructing a valid
mathematical expression: elements must appear in permitted positions, operations must follow
specific sequences, and violations lead to ungrammaticality rather than partial correctness.
Mathematical models of language learning further support this view by showing that linguistic
patterns can be learned through restricted rule systems under idealized conditions (Stabler, 2009).

Grammar as a Rule-Based System

Grammar functions as a system of well-formedness conditions. A sentence is grammatical
not because it “sounds right” but because it satisfies a set of structural constraints. This mirrors
mathematical systems, in which expressions are evaluated according to formal rules rather than
subjective interpretation.

Lambek (1989) characterizes grammar as mathematical at a basic level, arguing that
linguistic activities such as sentence production and recognition are analogous to mathematical
proof and computation. In both domains, validity depends on conformity to a rule system. A
sentence that violates grammatical constraints is not partially correct, just as an invalid equation
is not approximately true. This binary evaluation supports the view of grammar as a formal
system, albeit one applied to natural language.

Tense Systems as Formulaic Constructions

All grammatical tenses can be represented as formulas consisting of variables and
constraints. For example, the present simple tense in English can be expressed as Subject +
Verb(base), with an added condition such that +s applies only when the subject is third-person
singular. The past simple follows the formula Subject + Verb-ed, with the exception that
irregular verbs replace the regular output with stored forms.

These tense formulas resemble mathematical functions in which a general rule applies
across inputs, while specific values override the rule. Regular verbs behave like computable
functions, whereas irregular verbs function as constants that cannot be derived from the rule
itself. Research on second language learning supports this dual mechanism, showing that learners
rely on both rule-based processing and item-specific memory (DeKeyser, 2005; Stabler, 2009).

Comparison as Mathematical Relations

Comparative and superlative constructions correspond closely to mathematical relations.
Equality constructions such as as...as and the same as encode equivalence relations analogous to
x = y. Comparative structures such as bigger than or less than express inequality relations
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comparable to x > y or x < y. Superlatives represent extremum functions, similar to identifying
the maximum value within a set.

Irregular comparison forms such as good—better—best deviate from the regular pattern,
illustrating that grammatical systems permit lexical exceptions. Usage-based research explains
the persistence of such forms through frequency and entrenchment rather than rule productivity
(Ellis, 2002).

Quantity: Countable and Uncountable Nouns

The distinction between countable and uncountable nouns parallels mathematical
distinctions between discrete and continuous quantities. Countable nouns correspond to discrete
sets for which numerical values (n € N) can be assigned, allowing pluralization and quantifiers
such as many and few. Uncountable nouns represent mass quantities without discrete units,
requiring quantifiers such as much and little.

Exceptions such as furniture or information demonstrate that grammatical classification
depends on semantic conceptualization rather than physical divisibility. This further supports the
claim that grammatical systems are structured but not purely formal.

Conditionals as Logical Operators

Conditional sentences align closely with logical implication. Zero and first conditionals
approximate classical if p, then g structures, where the fulfillment of one proposition licenses
another. Second and third conditionals extend beyond classical logic by encoding hypothetical
and counterfactual reasoning, allowing language to express non-real states.

While mathematical logic operates on truth-functional premises, natural language
conditionals integrate tense, modality, and speaker perspective. This illustrates how grammar
builds upon logical foundations while extending them for communicative purposes (Stabler,
2009).

Too, Enough, and Not Enough as Constraint Systems

The constructions foo, enough, and not enough operate as threshold constraints. The
structure adjective + enough signals that a variable meets a required minimum (x > threshold),
whereas not adjective enough signals failure to meet that minimum (x < threshold). Conversely,
too + adjective marks an upper boundary violation (x > upper limit), resulting in unacceptability.

These constructions resemble mathematical inequality constraints, where acceptability
depends on whether a value falls within an allowed range. Their grammatical behavior is highly
regular, though pragmatic interpretation may vary by context.

Word Order and Subject—Verb Sequencing

English word order follows a dominant Subject—Verb—Object pattern, functioning as a
sequencing constraint comparable to ordered operations in mathematics. Subject—verb agreement
further imposes variable-sensitive conditions on verb morphology.

Exceptions such as inversion in questions, passive constructions, and existential there reveal
that word order is governed by hierarchical structure rather than linear sequence alone. This
necessity motivates syntactic representations that go beyond surface formulas.

Syntax Trees and Hierarchical Structure
Syntactic trees represent grammatical structure as hierarchical dependency networks,
analogous to graphs in mathematics. Nodes correspond to constituents, while branches encode
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dependency relations. Recursive embedding allows grammars to generate infinite expressions
from finite rules, a property shared with formal mathematical systems.

Tree-based representations demonstrate why grammaticality cannot be reduced to linear
formulas, reinforcing the view of grammar as a structured but multi-dimensional system
(Lambek, 1989; Stabler, 2009).

Exceptions and the Limits of Formalization

Despite extensive regularity, natural language systematically allows exceptions. Irregular
verbs, fixed expressions, and idiomatic constructions resist rule-based derivation. Mathematical
models of language explicitly acknowledge that grammatical systems are studied under idealized
assumptions and cannot fully capture real-world variability (Stabler, 2009).

Usage-based research further explains exceptions as the result of frequency effects and
communicative efficiency rather than rule failure (Ellis, 2002). Grammar therefore operates as a
semi-formal system: structured yet adaptive.

Conclusion

This article has argued that grammatical systems exhibit deep structural parallels with
mathematical systems, particularly in their reliance on rules, relations, constraints, and hierarchy.
Tenses, comparison, quantity, conditionals, and syntactic structure can all be meaningfully
represented through formula-based descriptions. However, the systematic presence of exceptions
prevents full formalization. Recognizing grammar as a semi-formal system provides a
theoretically grounded and pedagogically valuable framework for language teaching.
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