e-ISSN : 3046-9694

ikailalsys Journal of

Index : Harvard, Boston, Sydney
= University, Dimensions, Lens,
n e r n a I O n a Scilit, Semantic, Google, etc

https://doi.org/10.58578 /MJAEIL.v3i1.8274

Practical Use of Derivatives in Different Engineering Fields

Praveen Shah & Suresh Kumar Sahani
Mithila Institute of Technology, Janakpurdham, Nepal; Rajarshi Janak University, Nepal
mt.prabinsah1798@gmail.com; sureshsahani@tju.edu.np

Article Info:

Submitted: ~ Revised:  Accepted: Published:
Nov 3, 2025 Nov 25,2025 Dec 7,2025 Dec 12, 2025

Abstract

This study examines the practical applications of derivatives as a cornerstone of
engineering mathematics, enabling precise quantification of rates of change,
optimization of processes, and accurate prediction of system behavior. It aims to
demonstrate how derivatives are operationalized across mechanical, electrical,
civil, chemical, aerospace, and computer engineering through motion analysis,
structural integrity assessment, electrical circuit dynamics, chemical reaction rate
calculations, flight stability analysis, and computational optimization. Employing
case studies, mathematical models, and real-world examples, the paper
systematizes the role of derivatives in formulating and solving engineering
problems, supported by illustrative tables, formulas, and graphs that clarify key
computational steps and outcomes. The findings highlight that derivatives
provide a unifying analytical framework for modeling dynamic phenomena,
improving design reliability, and enhancing control and optimization strategies
across diverse engineering domains. The study concludes that a rigorous
understanding and applied use of derivatives are essential for effective
engineering analysis and decision-making, with implications for strengthening
curricula in engineering mathematics and promoting derivative-based
approaches in professional engineering practice.
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Introduction

Mathematics is frequently described as the universal language of science, but in the
realm of engineering, it serves a far more pragmatic purpose: it is the primary tool for
modeling, analyzing, and designing the physical world. Among the various branches of
mathematics, calculus—specifically the concept of the derivative—stands as a cornerstone
of modern engineering practice. While algebraic equations can describe static states,
engineering is fundamentally concerned with dynamic systems—structures that vibrate,
fluids that flow, circuits that oscillate, and vehicles that accelerate. To understand these

changing systems, one must understand the rate at which they change.

.Engineering systems are dynamic, evolving over time and space, and require
accurate tools for prediction, analysis, and optimization. Derivatives, which measure

instantaneous rates of change, provide such a tool. Their applications include:
Literature Review

The collective body of work by Sahani and collaborators makes a substantial
contribution to the application of differential equations, numerical methods, optimization,
and mathematical modeling across engineering, physical sciences, social sciences, and
computational domains. Several studies advance reliability theory in industrial environments,
such as the assessment of plywood production systems using Laplace transforms and RK4
techniques (Sabani et al., 2025; Sahani et al., 2025a), analyses of plastic pipe performance
(Sabanz, 2022), rice production facility reliability (Sabanz, 2023), metallic surface finish quality
assessment (Sahani et al., 2025), and systematic reliability-centered maintenance for cement
plants (Sahani et al., 2023a; 2023b). Complementing these are works investigating broader
industrial plant optimization and performance evaluation using differential equations,
stochastic models, and numerical algorithms (Sabani et al., 2023¢; Sabani et al., 2024 a; Sahani et
al., 2025a; Sahani et al., 2025b). A major thrust of this literature also focuses on nonlinear
dynamics and population modeling, including plant growth analysis (Sabani & Sabanz, 2018),
rural population growth using RK4 (Sabani & Mandal, 2022), modified Euler methods for
demographic studies (Sahani et al., 2022), age-structured population modeling (Sabani et al.,
2022b), and migration-driven demographic change (Sabani & Mandal, 2025). Parallel to
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demographic modeling, works extend differential equation methods to astrophysics and
cosmology, including stellar evolution, planetary and orbital motion modeling (Sharma et al.,
2023; Jha et al., 2023; Sahani, 2027) and space engineering systems analyzed via differential
equations (Sabani et al., 2024b). Numerical method innovation remains a consistent theme,
with studies on the stability and convergence of RK4 (Sabani & Sah, 2024), numerical
integration error prediction via machine learning (Sabani et al., 2022¢), modified Euler and
Laplace-based hybrid numerical methods (Sabani & Sabh, 2023), and Euler’s method applied
to organic waste decomposition (Sabani & Sah, 2022). Computational optimization also
appears prominently in works on nonlinear programming, ellipsoid algorithms, and
mathematical programming complexity (Sabani et al., 2023d; Sahani et al., 2023¢), along with
public transportation network optimization (Sabani & Sah, 2020) and industrial replacement

optimization (Sabani et al., 2024c).

Applications of calculus and derivatives in real-life settings are discussed in
economics (Sab et al., 2024a; 2024b), non-linear science applications of calculus (Sabani &
Prasad, 2022a; 2022b), and first-order differential equation usage across practical phenomena
(Sabani & [ha, 2022). A significant line of research investigates sociocultural and behavioral
modeling using numerical methods, such as cultural value conflict simulation (Sabani &
Karna, 2025a; Sabani et al., 2025¢), cultural education optimization (Sahani & Sabh, 2025; Sabani
& Karna, 2025b), and social media bot detection (Sahani & Mandal, 20234). Additional
contributions include greenhouse gas impact modeling (Sah & Sahani, 2027), customer
sentiment analysis for product development (Sahani & Shah, 2024), and big-data-driven
learning analytics optimization (Sahani, 20245 2024b). Furthermore, several papers highlight
numerical modeling in advanced engineering fields, such as structural health monitoring
using 10T sensors (Sahani, 2023), Al-enhanced finite element analysis (Sahani, 2024c),
aerospace differential equation frameworks (Sabani et al., 2024d), and simulation of realistic
computer-graphics motion using Runge—Kutta methods (Mabato et al., 2025). Contributions
also extend into economic modeling using input-output analysis for infrastructure projects
(Sabani et al., 2024¢) and queuing models for stationary shop systems (Sabani et al., 2025d).
Overall, these references collectively demonstrate the power of calculus, differential
equations, and numerical techniques in modeling, predicting, optimizing, and understanding
complex systems across engineering, physical sciences, socioeconomic studies, and

computational intelligence.
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Derivatives play a fundamental role in engineering by providing a mathematical
framework to describe how physical quantities change with respect to one another, forming
the basis for modeling, analysis, and optimization across multiple disciplines. In civil and
structural engineering, derivatives underpin the behavior of beams and load-bearing
members, where the curvature and deflection of structures are governed by second-order
differential equations that relate bending moment, shear force, and applied loads.
Mechanical engineering similarly relies on derivatives to express motion and dynamic
responses; velocity and acceleration are first and second derivatives of displacement, and the
performance of systems such as mass—spring—damper models or rotating machinery
depends heavily on accurate differentiation to predict oscillations, damping, and stability. In
electrical and control engineering, derivative relationships define the transient behavior of
capacitors and inductors, while the derivative term in PID control enhances system
responsiveness by anticipating error trends—although it must be carefully filtered to avoid
amplifying measurement noise. Chemical engineering also incorporates derivative-based
reasoning, particularly in reaction kinetics, where reaction rates are defined as time
derivatives of concentration, enabling the formulation of reactor design equations and safety
models. Modern engineering increasingly extends these principles into computational fields
such as optimization, machine learning, and simulation-based design, where gradient-based
algorithms rely on precise derivative information to improve efficiency, converge faster, and
optimize complex systems. Advances such as automatic differentiation and adjoint methods
have significantly improved the ability to compute accurate gradients for large-scale
simulations, reducing computational cost and improving design accuracy. Despite the
maturity of derivative theory, ongoing challenges—such as numerical instability, noise
sensitivity, and the high computational cost of derivative evaluation in multiphysics
models—continue to motivate research into more robust derivative estimation methods and
improved educational approaches. Collectively, the existing literature demonstrates that
derivatives are not only foundational to theoretical engineering principles but also essential
to modern engineering practice, enabling accurate modeling, efficient optimization, and

informed decision-making in increasingly complex technological systems.

4 Mikailalsys Journal of Advanced Engineering International



Praveen Shah & Suresh Kumar Sahani

=

y = f(x)

(b,f(b))
(a,f(a))

a c b X

At its core, the derivative represents the instantaneous rate of change of a function with
respect to a variable. Mathematically, it is defined as the limit of the ratio of the change in a

function to the corresponding change in its input:

f(x) = lim fx+Ax)—f(x)
Ax—0 Ax

While this definition is often introduced to students as the slope of a tangent line on
a graph, its practical interpretation in engineering is far more profound. In physics and
engineering, this "slope" translates into tangible physical realities. It is the velocity of a piston
in an engine, the current flowing through a capacitor, the rate of heat dissipation in a

microchip, or the marginal cost in industrial optimization.
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The utility of the derivative extends across every major engineering discipline.

* Electrical Engineering: Current and voltage changes over time, essential for circuit

analysis, power systems, and signal processing.

* Civil Engineering: Stress and strain computations for predicting structural

deformation, supporting bridge and building design.

* Chemical Engineering: Reaction rate determination from concentration changes

over time, critical in process control and reactor design.

* Aerospace Engineering: Flight dynamics analysis, including lift, drag, and stability

assessments, used in aircraft design and aerodynamics optimization.

* Computer Engineering: Optimization algorithms using derivatives to identify

function minima and maxima, central to machine learning and artificial intelligence.
Benefits of Using Derivatives

1. Predictive Analysis: Enables forecasting of system responses and proactive adjustment,

reducing trial-and-error iterations.

2. Optimization: Guides efficient design by minimizing cost, energy, or material use, and

improves system performance.

3. Control Systems: Enhances automated control using derivative-based feedback, ensuring

stability and responsiveness.
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4. Efficiency Improvement: Identifies peak performance points in processes, increasing

output and resource utilization.

5. Safety Enhancement: Detects critical points to prevent structural or operational failures,

contributing to risk mitigation.

1. Mechanical Engineering: Kinematics

Context: Analyzing the motion of a robot arm or a vehicle.

The Derivative Chain: Position ————velocity = ———»  Acceleration.
Graph A (Position): A curve showing displacement (s) over time (t).

Graph B (Velocity): The derivative (slope) of the position graph.

V=ds

dt

Graph C (Acceleration): The derivative (slope) of the velocity graph.

_dv

A=
dt

Visualizing it: If the position is a sine wave (oscillating motion), velocity is a cosine wave

(shifted 90"), and acceleration is an inverted sine wave.

a(t) = a : v(t) = at I x(t) = at?/2

2. Civil Engineering: Beam Theory
Context: Designing a bridge or floor beam to withstand loads.
The Derivative Chain: Moment - » Shear ———— » Load.

Civil engineers analyze beams using "Shear Force" and "Bending Moment" diagrams. These

are directly related by calculus:
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1. Bending Moment (M): How much the beam wants to bend (sag/hog).

2. Shear Force (V): The derivative of the Moment.

M
V=—
dt

3. Distributed Load (w): The derivative of the Shear.

_dv
W_dx

Visualizing it: If the Bending Moment graph is a parabola (curve), the Shear Force graph
will be a straight diagonal line (the derivative of a generic x” is x), and the Load will be a flat

horizontal line (constant).

k-

Shear Wﬂwﬂﬂ[ﬂ]ﬂ] i
SERE— 3 | v
A
Moment W mec
| v

3. Electrical Engineering: Signal Processing & Circuits

Context: The relationship between current and voltage in capacitors.
The Derivative: Current is the rate of change of voltage.

The Math: For a capacitor, current (i) flows only when the voltage (v) changes.

dv(t)

i(t) = C7

The Graph: If we apply a Triangular Wave voltage (voltage moves up and down linearly),
the derivative is a constant positive or negative value. Therefore, the current graph becomes

a Square Wave.
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4. Chemical Engineering: Reaction Kinetics
Context: Determining how fast a chemical product is being created in a reactor.
The Derivative: Reaction Rate.

The Derivative: The Reaction Rate is the tangent slope of that curve at any specific time.

_ dlc]
Rate—-dt
S Products
©
=
bt
=
o
(&)
Reactants
] >
Time
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Mathematical Foundation of Derivatives
1. Local Linear Approximation and Differentiability

The derivative is the best linear approximation of the function near a point. This concept is

crucial for applications like Newton's method and Taylor series.

Key Concept: If a function f is differentiable at a its graph is locally linear at a. The change

in the function, f(x) - f(a), is approximately linear in the change in x, x-a:

f(x) = f(a) + f'(a)(x-2)

The line L(x) = f(a) + f'(a)(x-a) is the tangent line (linearization) at x=a.

Differentiability and Continuity: A key theorem is that differentiability implies
continuity.If f'(a) exists, f(x) must be continuous at x=a. The converse is not true (e.g.,
f(x)=|x| at x=0).

2. Generalization to Multivariable Functions: The Jacobian Matrix

For functions with multiple inputs and/or multiple outputs (vector-valued functions), the

derivative is generalized as a linear map, represented by the Jacobian matrix.

Key Concept (The Jacobian): For a function £R* — R” (£(X),......... Sa(X)', the

derivative at a is the m X n matrix of partial derivatives:

ofi ... Ofr |
83’31 83371
i L

Ofn ... Ofm
8%1 83771 .
X =aQa

This matrix, when multiplied by a small change vector h, gives the best linear approximation

of the change in the output: f(a+h)=f(a) + J¢(a)h.

Complex Concept (The Chain Rule Generalization): The Chain Rule for multivariable
functions becomes a matrix multiplication: If g R* = R* and f: R> — R, then the

Jacobian of the composite function fog is the product of their Jacobians: J:0,(a)=]«(g(a))](a)
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3. Higher-Order Derivatives and Optimization

The second and higher-order derivatives provide essential information about the shape and

local behavior of a function, particulatly for finding optima

Second Derivative Test (Single-Variable):

o If f'(a) = 0 and f"(a) > 0, then f(a) is a local minimum (concave up).

o If f'(a) = 0 and f"(a) < 0, then f(a) is a local maximum (concave down).

0 The second derivative is also used to find inflection points (where concavity
changes).

Complex Concept (The Hessian Matrix): For a scalar-valued function f: R*= R
the second-order derivative is the Hessian matrix, H¢(X), composed of all second partial

derivatives:

(02f  0%f ...\
Ox2  Ox10x-

Hf (:c) 82f 82f A
Ox2 0?2

- )

The nature of a critical point (max, min, or saddle point) in multivariable optimization is

determined by the signs of the eigenvalues of the Hessian matrix.

Higher-Order and Partial Derivatives
1. Single-Variable Optimization: The Second Derivative Test

For a function f(x) of a single variable, the second derivative, f'(x), measures concavity,
which is the curvature of the graph. It is used to classify critical points found using the first

derivative, f'(x).

Formula (Second Derivative):

= L(L) - w2

dx \dx dxN2
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Applications Across Engineering Fields Mechanical Engineering
Motion Analysis:

x() — v(d) Ci—a(D="s

Case Study: Mass-Spring-DamperSystem

dA2x dx
_— " — =
Mz ¥ 2 =0

Derivatives allow engineers to predict oscillation amplitude, frequency, and damping effects,
critical for mechanical stability and control.
Stress and Strain:

du
&=
dx

Derivatives provide insight into deformation under load, informing safe design of structures

and machinery.
1. Electrical Engineering

Circuit Dynamics: -

Capacitor:

= (2

()= C7;

Inductor:

_pdi

vt = Ldt

RC Circuit Charging:
dv 1 Vs
— 4+ T U= =
dt RC RC

Helps calculate transient behavior, energy storage, and timing in circuits.

Control Systems: PID controller: D = &g% Derivatives guide system stability

and responsiveness by compensating for rapid changes.
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2. Civil Engineering

Beam Bending:
dA2y _ M(x)
dxA2 El

Provides critical insight into bending moments and deflections, guiding safe construction

and load distribution.

Fluid Mechanics:
_
T=p dy

Derivatives quantify shear stress and velocity gradients, essential for pipeline design and

hydraulic calculations.

3. Computer Engineering
T . . oL .
Optimization and Machine Learning: wnew = wold 5. Derivatives
W

enable gradient-based learning algorithms, improving convergence speed and prediction
accuracy.
Chemical Engineering

Reaction Kinetics:

dc dCcA

a ar | RG

r = -
for a first-order reaction. Quantifies reaction rates, optimizing reactor conditions and yield.

Heat and Mass Transfer: -

Fouriet’s law:

_ 4T
o dx
Fick’s law:
_dc
J=-Pg

Derivatives allow modeling of temperature and concentration gradients, aiding efficient

process design.
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Aerospace Engineering

Flight Dynamics:
—_
P~

Tracks angular velocity and stability during flight.

Lift and Drag Analysis: et

Derivatives are used to calculate acrodynamic sensitivity, improving aircraft performance.

Comparative Summary

Filed Derivative Used Purpose Case Study
Electrical i = Cd_u Circuit Transients RC circuit
dt
Civil d’y Beam bending Simply Supported
d<? beam
Computer oL Optimization Neural network
aw
Chemical r=_ ac Reaction rates First-order reaction
dt
Aerospace dC. Lift analysis Aircraft Stability
da

Observations & Discussions

The analysis highlights that the real power of derivatives lies in their ability to predict
changes, maximize efficiency, and minimize risks, making them indispensable for modern
engineering challenges. Furthermore, the comparative visualization of derivative applications
across fields reveals patterns of similarity and divergence, providing insight into where
derivatives are most critical and how their practical implementation varies between
disciplines.

* Derivatives are indispensable for modeling dynamic systems; they provide the foundation
for predicting system behavior under varying conditions. In mechanical systems, derivatives
directly correlate with acceleration, velocity, and displacement, enabling accurate motion

simulation and vibration analysis.
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* Derivatives reduce errors in calculations and designs by providing precise instantaneous
rates of change. For electrical systems, they ensure correct transient analysis and circuit

performance optimization, avoiding overvoltage or overcurrent scenarios.

* In chemical processes, derivatives allow monitoring and controlling reaction rates,
optimizing yield, and ensuring safety in reactors. Real-time derivative analysis can predict

runaway reactions and adjust conditions proactively.

* In aerospace applications, derivatives support flight stability, aerodynamics optimization,

and responsive control systems, reducing risks and improving performance.

* In computational and software engineering, derivatives guide optimization algorithms,
supporting machine learning, data fitting, and error minimization. They allow engineers to

iteratively refine models for maximum accuracy.

* Overall, derivatives enable predictive analytics, optimization, control, safety analysis, and
performance monitoring. Across all engineering domains, they serve as both theoretical and
practical tools, bridging mathematics with real-world applications, facilitating innovation,

and improving design efficiency and reliability.

Conclusion

Derivatives are not just a mathematical abstraction but a powerful tool that bridges
theoretical concepts with practical engineering applications. Through this study, it has been
demonstrated that derivatives play a critical role in optimizing engineering systems,
predicting behaviors, and designing solutions across multiple disciplines. In mechanical
engineering, they help model motion and control forces; in electrical engineering, they assist
in analyzing circuits and signal changes; in civil engineering, derivatives allow precise stress-
strain calculations in structural design; and in chemical engineering, they are crucial in
reaction kinetics and process optimization. Derivatives are integral across engineering
disciplines, providing a framework for analysis, prediction, and optimization of dynamic
systems. Beyond simple rateof-change calculations, they inform control strategies, enhance
structural integrity, optimize chemical reactions, and improve computational algorithms.
Applying derivatives allows engineers to make precise, quantitative decisions, ensuring safety,
efficiency, and reliability. They bridge theoretical concepts and practical applications,

facilitating innovation and the development of robust solutions to complex real-world
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engineering challenges. Derivatives remain a cornerstone of modern engineering problem-

solving, supporting continuous advancement across all technical fields.

Some probles of derivatines with their solutions are given below.

Example 1 — Mechanical Engineering (Kinematics / Extremum of Velocity)
Problem. A particle moves along a line with displacement
x()=40=9t+6t—1 (meters),  tin seconds.

Find the velocity v(t),v(t),v(t), acceleration a(t), the times when velocity is zero, and the

acceleration at those times. Interpret the results.
1. Velocity is the first derivative:
V()= = 126-18t+6
2. Acceleration is the second derivative:
a(t)= d’x/dt’= 24¢-18
3. Solve v(t)=0:
12£2—18t+6=0 — t=1/2,1
Example 2 — Electrical Engineering (Transient of an RC Circuit)
Problem. A charging capacitor in an RC circuit has voltage
V.(t) = Vo(1-e~t/RC),
Let Vo =10V, R = 1,000 0hm, ¢ = 1X10°F. Find the instantaneous charging
Rate Z< at time t= RC
dt
Solution

1. Differentiate:

dvc 1 _
We_ o e— e~ /RC
dt RC

2. For the chosen values, RC=1,000x1x10°=0.001 s.

3. Evaluate at tZRC% | ere= 10+ Wim e’ =10-1000-¢'~ 3,678.79 V/s
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Interpretation

The derivative gives the instantaneous rate of change of capacitor voltage (how fast the
voltage is rising). At t=RC the rate is about 3.68X10°V/s. This large number is due to small

time constant (fast transient).

In circuit design and signal processing this derivative is crucial for predicting transient

responses and selecting component values.

References

Altiok, T., & Melamed, B. (2010). Simulation Modeling and Analysis with Arena. Elsevier.

Jha, A., Sahani, S. K., Et Al. (2023). From Equations to Insights: Navigating the Canvas of
Tumor Growth Dynamics. Masalig: Jurnal Pendidikan dan Sains, 3(6), 1246-1264.
https://doi.org/10.58578 /masaliq.v3i6.1983

Jha, A., Sahani, S. K., Et Al. (2023). Journey to the Cosmos: Navigating Stellar Evolution
with Differential Equations. Alfmatika: Jurnal Pendidikan dan Pembelajaran Matematika,
5(2), 282-297.

Kreyszig, E. (2011). Adpanced Engineering Mathematics (10th Ed.). Wiley.

Mahato, A. K., Das, R., & Sahani, S. K. (2025). Simulation of Motion in Computer Graphics
Using Runge—Kutta Methods. African Multidisciplinary Journal of Sciences and Artificial
Intelligence, 2(2), 325-342. https:/ /doi.org/10.58578 /amjsai.v2i2.5681

Murthy, M. S. R,, Latha, M. P., & Deepthi, K. G. R. (2014). Minimizing the Waiting Time at
Bank ATM for Service with Queuing Model. International Journal of Scientific Research,
3(1), 25-27.

Ogata, K. (2010). Modern Control Engineering (5th Ed.). Prentice Hall.

Sah, D. K, & Sahani, S. K. (2021). Greenhouse Gas Impact Modeling. Journal of Chemical
Health Risks, 11(4), 503-509. https://doi.org/10.52783 /jchr.v11.i4.8641

Sah, S., Sahani, S. K., Et Al (2024). Some Real Life Applications of Derivatives in
Economics. Mikailalsys Journal of Advanced Engineering International, 1(2), 120—131.
https://doi.org/10.58578 /mjaei.v1i2.2954

Sahani, S. K. (2021). Differential Equations in Astrophysics: a Fundamental Approach to
Understanding Cosmic Structures and Their Dynamic Evolution. Letfers in High
Energy Physics, 2021, 1-13. https:/ /doi.org/10.52783 /lhep.2021.1468

Sahani, S. K. (2024). Big Data Learning Analytics and Optimization: a Numerical
Perspective. Analysis and Metaphysics, 23(1), 912-924.

Sahani, S. K., & Jha, D. (2022). Study and Investigation on Real Life Application of First
Ordered Differential Equation. The Mathematics Education, 56(1), 18-27.

Sahani, S. K., & Karna, S. K. (2025). Simulation of Cultural Value Clash Using Numerical
Methods. Journal of Posthumanism, 4(3), 543-559.
https://doi.org/10.63332/joph.v4i3.2686

Volume 3, Issue 1, 2026 17




Praveen Shah & Suresh Kumar Sahani

Sahani, S. K., & Karna, S. K. (2025). Program for Cultural Education Optimization by the
Application of Numerical Methods. Journal of Posthumanism, 5(1), 1611-1627.
https://doi.org/10.63332/joph.v5i1.2687

Sahani, S. K., & Mandal, R. H. (2022). Population Growth Modeling Using RK4. International
Journal of Multiphysics, 16(4), 453—461.

Sahani, S. K., & Mandal, R. H. (2022). Birth-Death Model Using Modified Euler Method.
Panamerican Mathematical Jonrnal, 32(3), 9-21.

Sahani, S. K., & Mandal, R. H. (2023). Bot Detection Using Logistic Regression and
Numerical Methods. Linguistic and Philosophical Investigations, 22(2), 192—200.

Sahani, S. K., & Mandal, R. H. (2024). Predictive Analysis of Urban Population Growth
Using Least Squares. International Journal of Multiphysics, 18(4), 1215-1226.

Sahani, S. K., & Mandal, R. H. (2025). Migration Effects on Regional Population Using
Numerical Models. International Jonrnal of Multiphysics, 19(1), 980-992.

Sahani, S. K., & Sah, B. K. (2021). Dynamical Systems Approach to Echo Chamber
Polarization Using Laplace and RK Methods. Communications on Applied Nonlinear
Abnalysis, 28(4), 105-113. https:/ /doi.org/10.52783/cana.v28.5574

Sahani, S. K., & Sah, B. K. (2023). Cement Manufacturing Using Chapman—Kolmogorov
Difterential Equations. International Journal of Multiphysics, 17(4), 538—544.

Sahani, S. K., & Sah, B. K. (2023). Performance Assessment of Industrial Plants Using
Laplace Transform and Chapman—Kolmogorov Ditferential Equations. Journal of
Computational Analysis and Applications, 31(1), 1308-1317.

Sahani, S. K., & Sah, B. K. (2024). Social Media Customer Feedback and Product
Development Analysis Using Mathematical Models. Linguistic and Philosophical
Investigations, 23(1), 3038—-3057.

Sahani, S. K., & Sah, B. K. (2024). Stability and Convergence Analysis of Fourth-Order
Runge—Kutta Method for Nonlinear Ordinary Differential Equations. Panamerican
Mathematical Journal, 34(2), 300-308.

Sahani, S. K., & Sah, B. K. (2025). Optimization of Cultural Education Program Using
Numerical Techniques. Journal of Posthumanism, 5(6), 4265—4280.

Sahani, S. K., Mandal, R. H., Et Al (2022). Age-Structured Population Dynamics Using RK
Methods. Advances in Nonlinear V ariational Inequalities, 25(1).

Sahani, S. K., Mandal, R. H., Et Al. (2025). Numerical Simulation of Cultural Value Conflict
in  Multicultural ~ Societies.  Journal  of  Posthumanism,  5(3), 1815-1831.
https://doi.org/10.63332/joph.v5i3.2651

Sahani, S. K., Oruganti, S. K., Satish Kumar, K., & Karna, S. K. (2025). Reliability
Assessment of a Plywood Production Facility Utilizing Laplace Transform and

Runge—Kutta Fourth-Order Differential Equations: Overview of Industrial Plant.
Metallurgical and Materials Engineering, 31(4), 417-423. https://doi.org/10.63278/1453

Sahani, S. K., Prasad, K. S., & Others. (2022). Some New Applications of Calculus to Non-
Linear Sciences. Applied Science Periodical, XXIT(4), 1-9.
https://doi.org/10.5281/zenodo.7865875

18 Mikailalsys Journal of Advanced Engineering International



Praveen Shah & Suresh Kumar Sahani

Sahani, S. K., Sah, B. K., & Sahani, K. (2023). Reliability-Centered Maintenance in Cement
Manufacturing Plants. Adpances in Nonlinear 1V ariational Inequalities, 26(1), 16-25.
https://doi.org/10.52783 /anvi.v26.4224

Sahani, S. K., Sah, B. K., & Sahani, K. (2024). Mathematical Input—Output Analysis for
Economic Impact Assessment: a Case Study on Local Government Bridge
Construction Project. Alifmatika: Jurnal Pendidikan dan Pembelajaran Matematika, 6(2),
279-292.

Sahani, S. K., Sah, D. K. (2022). Euler’s Method: a Numerical Model for the Decomposition
of Organic Waste. Journal of Computational Analysis and Applications, 30(1), 857-868.

Sahani, S. K., Sah, D. K. (2023). Hybrid Analytical-Numerical Techniques for Machine
Learning Optimization: Integrating Laplace Transform and Runge—Kutta Fourth-
Order  Methods.  Review  of  Contemporary  Philosophy, 22,  6854—6860.
https://doi.org/10.52783 /tcp.1165

Sahani, S. K., Sah, M. K., Agarwal, S. K., Pareek, V., & Singh, V. V. (2020). Numerical
Optimization for Public Transport Network Design. International Journal of
Multiphysics, 14(4), 426—435.

Sahani, S. K., Et Al. (2018). Study and Analysis of Dynamical Models of Plant Growth
Analysis in Calculus. International Journal of Engineering, Pure and Applied Sciences, 3(1),
30-35.

Sahani, S. K., Et Al (2023). Evaluation of International Complexity of Mathematical
Programming Problems. Korea Review of International Studies, 16(46), 51-55.

Sahani, S. K., Et Al (2023). Ellipsoid Algorithm for Non-Linear Programming. Manager — the
British Journal of Administrative Management, 59(163), 30-37.

Sahani, S. K., Et Al (2023). Planetary and Stellar Motion Modeling Using Differential
Equations. Argusin Journal Manajemen Pendidikan Dasar, 3(6), 769—782.

Sahani, S. K., Et Al. (2024). Differential Equations in Aerospace Engineering: an Analytical
Framework. Alsystech Journal of Education Technology, 2(1), 13-30.

Sahani, S. K., Et Al (2024). Mathematical Modeling and Optimization of Replacement
Problems. Mikailalsys Journal of Multidisciplinary, 2(1), 1-12.

Sahani, S. K., Et Al. (2025). Stationary Shop Queuing Model: an Overview of Mathematical
Modeling. Panamerican Mathematical Jonrnal, 35(1s), 335-343.

Sahani, S. K., Et Al (2025). System Reliability and Plastic Pipe Infrastructure Using
Reliability-Centered Design. International Journal of Applied Mathematics, 38(5).

Sahani, S. K., Et Al. (2025). Mechanical and Operational Behavior in Steel Manufacturing
Plant. Reports in Mechanical Engineering.

Sahani, S. K., Et Al (2022). Predicting Numerical Integration Errors Using Machine
Learning. Letters in High Energy Physics, 2022, 96—103.

Sahani, S. K., Et Al. (2023). Reliability-Centered Maintenance in Cement Plants. Advances in
Nonlinear 1 ariational Inequalities, 26(1), 16-25.

Sahani, S. K., Et Al (2023). Reliability Analysis of Rice Production Facility. Fue/ Cells Bulletin,
1, 15-21. https://doi.org/10.52710/fcb.212

Sahani, S. K., Et Al. (2023). Numerical Methods in Structural Health Monitoring Using Iot.
Journal of Electrical Systems, 19(1), 194-207. https://doi.org/10.52783 /jes.8941

Volume 3, Issue 1, 2026 19




Praveen Shah & Suresh Kumar Sahani

Sahani, S. K., Et Al. (2024). AI-Enhanced Finite Element Method for Structural Analysis.
Journal of Electrical Systems, 20(1), 661-676. https:/ /doi.org/10.52783 /jes.8946

Sahani, S. K., Et Al. (2025). Performance Assessment of Industrial Plants: a Mathematical
Framework. Dandao ~ Xuebao/ Journal ~— of  Ballistics, 37(1), 295-304.
https://doi.org/10.52783/dxjb.v37.203

Stewart, J. (2015). Calenlus: Early Transcendentals (8th Ed.). Cengage Learning.
Taha, H. A. (2007). Operations Research: an Introduction (8th Ed.). Pearson.
White, F. M. (2011). Fluid Mechanics (7th Ed.). Mcgraw-Hill.

20 Mikailalsys Journal of Advanced Engineering International
I — —— ————



