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Abstract: This study examines equilibrium and instability in dynamic economic systems
through theoretical and mathematical analysis. The research focuses on the conditions under
which economic systems reach equilibrium and the factors that lead to instability. Using
differential and difference equations, the paper analyzes stability criteria and explores models
such as the Solow growth model and the cobweb model. The findings highlight that while
equilibrium provides a theoretical benchmark, real-world economic systems are often subject to
instability due to nonlinear dynamics, time lags, and external shocks.
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Annotatsiya: Ushbu tadqiqot dinamik iqtisodiy tizimlarda muvozanat va beqarorlik
masalalarini nazariy hamda matematik tahlil asosida o‘rganadi. Tadqiqot iqtisodiy tizimlarning
muvozanat holatiga erishish shartlari va beqarorlikka olib keluvchi omillarni aniqlashga
qaratilgan. Differensial va ayirmali tenglamalar yordamida barqarorlik mezonlari tahlil qilinadi
hamda Solou o‘sish modeli va “o‘rgimchak to‘ri” modeli misolida yoritiladi. Natijalar shuni
ko‘rsatadiki, muvozanat nazariy asos bo‘lsa-da, real iqtisodiy tizimlar ko‘pincha nolinear
dinamikalar, vaqt kechikishlari va tashqi zarbalar ta’sirida beqaror bo‘ladi.

Kalit so‘zlar: dinamik iqtisodiy tizimlar, muvozanat, beqarorlik, barqarorlik tahlili,
iqtisodiy modellashtirish, nolinear dinamika

AnHoTanms: J[aHHOE HCClle0BaHNe TIOCBSILECHO aHAIN3Y PAaBHOBECHS U HECTAOMIIBHOCTH B
TUHAMHUYECKUX  DKOHOMHYECKMX  CHCTEMax C  HCIOJNb30BaHUEM  TEOPETHUYECKUX |
MaTeMaTH4ecKuX MeTo10B. OCHOBHOE BHUMAHHUE Y/ACISIETCS YCIOBUSM JIOCTH)KEHHS PABHOBECHUS
U paxTopaM, IPUBOAAIINM K HecTabuiapbHOCTH. C MOMOIIbI0 Tud depeHInaTbHbIX U Pa3HOCTHBIX
yYpaBHEHUI UCCIIETYIOTCSI KDUTEPUU YCTOHYMBOCTH, a TaKKe paccMarpuBatotcs mojenu Cosoy u
«mayTHHOOOpa3Hasi MOJeNnb». Pe3ynbTaThl  MOKa3bIBAIOT, YTO pPAaBHOBECHUE  SIBISETCA
TEOPETHUYECKOH OCHOBOH, OJHAKO peajbHbIC IKOHOMHYECKHE CHCTEMbBI YacTO MOIBEPIKEHBI
HECTaOMIILHOCTH M3-32 HEIMHEWHON TUHAMUKH, BPEMEHHBIX JIarOB U BHEITHUX IIIOKOB.

KnioueBsle  cioBa:  auHAMUYEeCKHE  DKOHOMHYECKHE  CHCTEMBI,  PaBHOBECHE,
HECTaOMJIBHOCTh, aHAJIM3 YCTOMYMBOCTH, SKOHOMHYECKOE MOJICIMPOBAHUE, HEIUHEHHAS
JTMHAMHKA

INTRODUCTION

Economic systems are inherently dynamic, evolving over time due to fluctuations in supply
and demand, technological progress, policy changes, and external shocks. Unlike static models,
dynamic economic systems incorporate time as a crucial variable, allowing economists to study
adjustment processes and long-term outcomes.

Equilibrium in such systems refers to a state where key variables remain constant or follow
a predictable path over time. However, not all equilibria are stable; some may lead to divergence
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or oscillations when disturbed. Therefore, analyzing the stability of equilibrium is fundamental in
understanding economic resilience and sustainability.
This paper aims to explore the concepts of equilibrium and instability in dynamic economic
systems using mathematical modeling and theoretical insights from economic literature.
Dynamic Economic Systems. A dynamic economic system can be represented as a function
of time:

Zer1 = F(2s)

or in continuous time:

de(t)
0 _ flatr)

In continuous systems:
f(z)=0
This implies that once the system reaches x*, it remains there unless disturbed.

Local Stability. To determine whether an equilibrium is stable, we analyze the system near
x* . Using linear approximation:

!
T — 2~ (") (2 — 27)
The stability condition for discrete systems is:
f'(z)] <1
For continuous systems, stability requires:
f'(=*) <0
If these conditions hold, small deviations from equilibrium will diminish over time.
Types of Stability
- stable equilibrium: System returns to equilibrium after a shock
- unstable equilibrium: System diverges from equilibrium
- neutral stability: System neither converges nor diverges
Instability in economic systems. Instability arises when equilibrium conditions fail. This
may occur due to:

1. Nonlinear Dynamics. Nonlinear functions can generate complex behaviors such as cycles
and chaos:

Lty1 = 7’$t(1 - -’Br)

This logistic equation demonstrates how small parameter changes (rrr) can lead from
stability to chaos.
2. Time lags. Economic decisions often involve delays:

T =ax;, 1 —bx; o

Such lag structures can create oscillations and instability.

3. External Shocks

Unexpected events (e.g., financial crises, pandemics) can push the system away from
equilibrium, sometimes permanently.

Solow Growth Model. The Solow model describes capital accumulation:
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dk

dt
where:
k = capital per worker
s = savings rate
0 = depreciation rate
Equilibrium occurs when:

sf(k*) = ok*

Stability depends on diminishing returns to capital.
Cobweb Model. The cobweb model explains price fluctuations due to delayed supply
responses:

Qs(t) = f(Pr1), Qult) =g(R)

Instability occurs when supply reacts too strongly to past prices.

The analysis of equilibrium and instability reveals that economic systems are highly
sensitive to structural parameters and external conditions. While equilibrium provides a useful
benchmark, real-world economies often exhibit instability due to nonlinearities, expectations,
and institutional constraints. Modern approaches incorporate stochastic elements and adaptive
expectations, recognizing that agents do not have perfect information. This makes the study of
dynamic systems more realistic but also more complex.

CONCLUSION

Dynamic economic systems offer a powerful framework for understanding how economies
evolve over time. Equilibrium analysis helps identify long-term outcomes, while stability
analysis determines whether these outcomes are attainable. Instability, although often seen as
undesirable, can also drive innovation and structural change. Therefore, policymakers must
balance stability with flexibility when designing economic policies.

Future research should focus on integrating behavioral economics, machine learning, and
real-time data to better capture the complexity of modern economic systems.
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