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FIELD OF THE INVENTION

[001] The proposed system revolves around the field of mathematical analysis
and utilizes a novel approach known as g-calculus. Specifically, it focuses on
applying g-calculus techniques in the expansion of Faber polynomials for

analytical bi-close-to-convex functions.

[002] This innovation aims to enhance the precision and efficiency of analytical
modeling in complex mathematical problems. By incorporating g-calculus into
Faber polynomial expansions, the system can address a wide range of
applications in mathematical research, optimization, and engineering, offering
new avenues for solving problems involving bi-close-to-convex functions in a

more accurate and efficient manner.

BACKGROUND OF THE INVENTION

[003] The following description provides the information that may be useful in
understanding the present invention. It is not an admission that any of the
information provided herein is prior art or relevant to the presently claimed
invention, or that any publication specifically or implicitly referenced is prior art.
Further, the approaches described in this section are approaches that could be
pursued, but not necessarily approaches that have been previously conceived
or pursued. Therefore, unless otherwise indicated, it should not be assumed
that any of the approaches described in this section qualify as prior art merely
by virtue of their inclusion in this section.

[004] The proposed invention is a cutting-edge system designed to address the
escalating issue of deep fake videos proliferating on social media platforms,

presenting a significant threat to the integrity of digital information and the
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potential for misinformation and deception. Harnessing the power of machine
learning, this innovative technology offers a comprehensive solution for
detecting deep fake videos in real-time, thereby fortifying the security and
trustworthiness of online content.

[005] The invention of using novel g-calculus in Faber polynomial expansion for
analytical bi-close-to-convex functions represents a significant advancement in
the field of mathematical analysis. To fully appreciate the innovation behind this
system, it is crucial to delve into the background of the key components
involved: g-calculus, Faber polynomials, and the concept of analytical bi-close-
to-convex functions.

[006] Mathematics has always been at the forefront of scientific and
technological progress. It provides the foundation upon which various
disciplines build their theories and models. Among the many branches of
mathematics, calculus has played an instrumental role in understanding and
solving problems related to change and motion. However, traditional calculus,
as developed by Isaac Newton and Gottfried Wilhelm Leibniz, has its limitations
when dealing with certain types of functions, especially those with
discontinuities or singularities.

[007] This limitation led to the development of specialized calculi, and one of
the most notable ones is g-calculus. The g-calculus, also known as quantum
calculus or Jackson's calculus, is a generalization of classical calculus that
introduces a parameter g, which can be seen as a deformation parameter. This
parameter g extends the applicability of calculus to a wider range of functions
and phenomena, making it a powerful tool in various areas of mathematics and

physics.
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[008] Faber polynomials, on the other hand, are a family of orthogonal
polynomials that have found applications in approximation theory, complex
analysis, and the study of special functions. These polynomials possess unique
properties that make them particularly useful in approximating complex
functions. They are closely related to the concept of bi-close-to-convex
functions, which are functions defined in the complex plane that exhibit certain
convexity properties. Analytical bi-close-to-convex functions are a subset of
these functions, and they play a crucial role in the study of complex analysis.
[009] The core idea behind this invention is to leverage the versatility of g-
calculus to improve the accuracy and efficiency of Faber polynomial expansions
when dealing with analytical bi-close-to-convex functions. By incorporating g-
calculus techniques into the expansion process, researchers and
mathematicians can extend the applicability of Faber polynomials to a broader
class of functions, including those that were previously challenging to handle
using traditional methods.

[010] This innovation holds great promise in various mathematical and scientific
domains. In the realm of complex analysis, it can lead to more accurate and
efficient methods for approximating complex functions with bi-close-to-convex
properties. This, in turn, can have far-reaching implications in fields such as
physics, engineering, and finance, where complex functions often arise in
modeling real-world phenomena.

Moreover, the utilization of g-calculus in conjunction with Faber polynomials
opens up new avenues for research in approximation theory and functional

analysis. It provides mathematicians and researchers with a powerful toolkit to
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explore and understand the behavior of functions in greater detail, ultimately
advancing our understanding of mathematical structures and their applications.
[011] The application of g-calculus in Faber polynomial expansion for analytical
bi-close-to-convex functions is not only a theoretical advancement but also a
practical one with far-reaching implications in various fields.

[012] In the realm of physics, where mathematical models are essential for
understanding the behavior of physical systems, this innovation can lead to
more accurate representations of complex phenomena. Quantum mechanics,
for instance, often deals with functions that exhibit peculiar behavior in the
guantum realm. By employing g-calculus and Faber polynomial expansion,
physicists can refine their models and make more accurate predictions about
the behavior of particles and waves, thus advancing our understanding of the
fundamental laws governing the universe.

[013] In engineering, the accurate modeling of complex systems is critical for
designing efficient and reliable structures and devices. This invention can aid
engineers in developing better approximations and solutions for problems
involving intricate functions, leading to improved designs in fields such as
aerospace, civil engineering, and electrical engineering. For example, it could
enhance the modeling of fluid flow in aerodynamics or the analysis of stress
distribution in mechanical systems.

[014] Financial mathematics is another domain where complex functions
frequently arise. Pricing options, managing risk, and understanding financial
markets all involve mathematical models that deal with intricate functions. The
incorporation of g-calculus in Faber polynomial expansion can lead to more

precise financial models, benefiting investment strategies,
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[015] In this respect, before explaining at least one object of the invention in
detall, it is to be understood that the invention is not limited in its application to
the details of set of rules and to the arrangements of the various models set
forth in the following description or illustrated in the drawings. The invention is
capable of other objects and of being practiced and carried out in various ways,
according to the need of that industry. Also, it is to be understood that the
phraseology and terminology employed herein are for the purpose of
description and should not be regarded as limiting.

[016] These together with other objects of the invention, along with the various
features of novelty which characterize the invention, are pointed out with
particularity in the disclosure. For a better understanding of the invention, its
operating advantages and the specific objects attained by its uses, reference
should be made to the accompanying drawings and descriptive matter in which
there are illustrated preferred embodiments of the invention.

SUMMARY OF THE PRESENT INVENTION

[017] The proposed invention introduces a novel approach to mathematical
analysis, employing g-calculus techniques within Faber polynomial expansion
to approximate analytical bi-close-to-convex functions. By integrating Q-
calculus, an extended calculus framework, into the traditional polynomial
expansion process, this innovation enhances the accuracy and efficiency of
mathematical modeling. This is achieved through the introduction of a
deformation parameter, g, which refines the approximation of complex functions

with specific convexity characteristics.
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[018] The significance of this invention transcends theoretical mathematics,
extending its impact to diverse fields, including physics, engineering, finance,
and data science. It offers the potential for more precise modeling of complex
phenomena, enabling better predictions, improved designs, and enhanced
decision-making. The fusion of g-calculus and Faber polynomials bridges the
gap between theoretical concepts and practical applications, making it a

powerful tool for innovation and problem-solving.

[019] In this respect, before explaining at least one object of the invention in
detail, it is to be understood that the invention is not limited in its application to
the details of set of rules and to the arrangements of the various models set
forth in the following description or illustrated in the drawings. The invention is
capable of other objects and of being practiced and carried out in various ways,
according to the need of that industry. Also, it is to be understood that the
phraseology and terminology employed herein are for the purpose of

description and should not be regarded as limiting.

[020] These together with other objects of the invention, along with the various
features of novelty which characterize the invention, are pointed out with
particularity in the disclosure. For a better understanding of the invention, its
operating advantages and the specific objects attained by its uses, reference
should be made to the accompanying drawings and descriptive matter in which

there are illustrated preferred embodiments of the invention.

DETAILED DESCRIPTION OF THE INVENTION
[021] The following sections of this article will provide various embodiments of

the current invention with references to the accompanying drawings, whereby
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the reference numbers utilised in the picture correspond to like elements
throughout the description. However, this invention is not limited to the
embodiment described here and may be embodied in several other ways.
Instead, the embodiment is included to ensure that this disclosure is extensive
and complete and that individuals of ordinary skill in the art are properly
informed of the extent of the invention.

[022] Numerical values and ranges are given for many parts of the
implementations discussed in the following thorough discussion. These
numbers and ranges are merely to be used as examples and are not meant to
restrict the claims' applicability. A variety of materials are also recognised as
fitting for certain aspects of the implementations. These materials should only
be used as examples and are not meant to restrict the application of the
innovation.

[023] The proposed invention involves the utilization of novel g-calculus
techniques within the context of Faber polynomial expansion for analytical bi-
close-to-convex functions. This innovative approach enhances the precision
and efficiency of mathematical modeling for functions that exhibit specific
convexity properties.

[024] Equation 1: The g-calculus operator, denoted as D_q, can be expressed

as follows:

qu(ll’) _ Slgz)—Jlz)

(g—1)x

This equation illustrates how g-calculus introduces a deformation parameter, q,
which modifies the traditional derivative operator. It plays a pivotal role in

extending the applicability of calculus to a broader class of functions.
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[025] Equation 2: Faber polynomials, denoted as F_n(z), are orthogonal
polynomials used in the expansion of analytical functions. They can be

represented as a sum of coefficients (a_n) multiplied by orthogonal polynomials

(phi_n(2)):

F(z) = Ef:nanﬁbn(z)

[026] This equation highlights the fundamental concept of Faber polynomial
expansion, which allows for the representation of complex functions as a series
of weighted orthogonal polynomials.

[027] Equation 3: The proposed invention combines g-calculus with Faber
polynomial expansion to create an extended Faber polynomial (EFaber),
offering a more accurate representation of analytical bi-close-to-convex

functions:

EFaber(z) = 5.7, andn(gz)

£_an=I()

[028] In this equation, g is introduced into the expansion, allowing for a more
refined approximation of functions with bi-close-to-convex properties.

These equations demonstrate the fundamental principles underlying the
proposed invention, emphasizing the integration of g-calculus techniques into
Faber polynomial expansion to improve the modeling and analysis of complex
functions.

[029] The integration of g-calculus techniques into Faber polynomial expansion,
as demonstrated in the equations above, represents a novel approach to
address the challenges associated with analytical bi-close-to-convex functions.

Here's a brief description of how this proposed invention works:

10
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[030] The first equation introduces the g-calculus operator, which modifies the
traditional derivative operator by incorporating the deformation parameter q.
This modification allows for the handling of a broader range of functions,
including those with singularities and complex behavior.

[031] The second equation showcases Faber polynomials, which are used in
the expansion of analytical functions. These polynomials are expressed as a
sum of coefficients (a_n) multiplied by orthogonal polynomials (phi_n(z)). This
representation is fundamental in approximating complex functions through a
series of weighted orthogonal polynomials.

[032] The third equation combines the principles of g-calculus and Faber
polynomial expansion to create an extended Faber polynomial (EFaber). In this
extended representation, the deformation parameter q is introduced into the
expansion, allowing for a more accurate and refined approximation of functions
with bi-close-to-convex properties. This integration enhances the precision and
efficiency of mathematical modeling for complex functions.

[033] In summary, the proposed invention leverages g-calculus techniques to
improve the accuracy and efficiency of Faber polynomial expansion when
dealing with analytical bi-close-to-convex functions. By introducing the
deformation parameter g into the expansion process, this innovation enhances
our ability to approximate and analyze functions with specific convexity
properties, opening up new possibilities in mathematical analysis and its

applications across various fields.

11
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We claim:

1. A method for approximating analytical bi-close-to-convex functions using g-

calculus-enhanced Faber polynomial expansion.

. An extended Faber polynomial representation that incorporates g-calculus for

improved precision in complex function approximation.

. A computational system for efficiently modeling functions with bi-close-to-

convex properties by leveraging g-calculus techniques.

. A computer program product comprising instructions for implementing the

proposed g-calculus-based Faber polynomial expansion.

. A mathematical model that integrates g-calculus principles to refine the analysis

of functions exhibiting specific convexity characteristics.

. A method for enhancing the accuracy of complex function approximation by

modifying traditional calculus with g-calculus.

. A system for solving mathematical problems involving analytical bi-close-to-

convex functions using the extended Faber polynomial approach.

. An innovation that extends the applicability of Faber polynomials to a broader

class of functions through g-calculus.

. A technique for improving the efficiency of function approximation in fields such

as physics, engineering, and finance.

10.A novel approach that bridges theoretical mathematics with real-world

applications, offering new possibilities for problem-solving across diverse
domains.

Dated this 13" day of December 2023

prshwory
Signature: " %
Applicant(s)

N.Aishwarya et. al.

12
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ABSTRACT
USES OF NOVEL Q-CALCULUS IN FABER POLYNOMIAL EXPANSION FOR

ANALYTICAL BI-CLOSE-TO-CONVEX FUNCTIONS

[034]_The proposed invention introduces a groundbreaking approach to mathematical
analysis by incorporating novel g-calculus techniques into Faber polynomial
expansion for the approximation of analytical bi-close-to-convex functions. This
innovation leverages g-calculus, a parameterized extension of traditional calculus, to
enhance the precision and efficiency of mathematical modeling. The extended Faber
polynomial representation, enriched with the deformation parameter q, enables a more
accurate and refined approximation of complex functions exhibiting specific convexity
properties. This invention holds significant promise across various domains, including
physics, engineering, finance, and data science, where accurate function modeling is
essential. It offers a bridge between theoretical mathematics and practical
applications, paving the way for improved problem-solving and the advancement of
knowledge in complex analysis. With its potential to revolutionize mathematical
modeling, the proposed system has the capacity to drive innovation and optimization
in a wide range of fields.

Dated this 13" day of December 2023

prishootf
Signature: N %
Applicant(s)

N.Aishwarya et. al.
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