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I. INTRODUCTION 

 

It may not be simple to establish if a particular integer is 

transcendental or algebraic irrational. For instance, As of 

right now, no explanation exists in light of the potential 

transcending of  and log  Conversely, the 

transcendental numbers e and W(1), in which Lambert's 

function is found is denoted by W. well recognized. This raises 

the issue of whether the roles e
 z 

and  are skilled at 

producing transcendental digits. The solution is currently 

unknown, but it is positive for the exponential for . 

Conversely, one may determine if their distorted forms, the 

Tsallis q-exponential, , and the Lambert-Tsallis 

 function generate transcendental numbers well. In the 

current study, we provide an affirmative solution to this issue 

by using the Gelfond-Schneider theorem. 

 

Tsallis q-exponential and Lambert-Tsallis Wq function. 

 

A popular basic The function known as Lambert W used 

in computer science, physics, and mathematics has been used 

in several fields. The equation's answer is essentially 

represented by the function of Lambert W. 

 

 
 

However, if the Tsallis-proposed q-exponential function 

is used 

 

 

One such well-known relationship between the symbol 

e and the symbol  is as follows: 

 

 
 

A significant contribution to the fields of probability and 

statistics is made by the formula that was just presented; it 

may be interpreted equivalent to the standard distribution's 

expected value. The evidence supporting the formula shown 

above may be derived from the use of several two integrals 

plus a change to the variables. 

 

An inequality that holds true for actual values. 

 

 
 

 Definitions 

 

 Algebraic Numbers: 

A complex numeral that acts as an answer to a 

polynomial problem that is non-trivial and has coefficients 

that are integers is referred to as an algebraic numeral. To put 

it another way, take into consideration the complicated 

number a. In the case that an equation for numerical 

coefficient polynomial, which is expressed as p(x)=a_nx^n+ 

a_{n-1}x^(n-1)+...+a_lx + a_0, where n is a positive integer 

and a_n, a_(n-1),..., a 1, a_0 are integers, has a value that is 

not zero and p(a) = 0, then the coefficient a may be 

categorized as an algebraic number. 
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 Transcendental Numbers: 

There is a separate category of real or complex numbers 

known as transcendental numbers. These numbers do not 

have any algebraic features. According to the principles of 

Transcendental numbers in mathematics are those that has no 

real part and cannot be written as any non-trivial polynomial 

equation's coefficient-free solution. that are integers. This is 

because transcendental numbers are not able to be represented 

in any way. 

 

 Lindemann-Weierstrass Theorem 

 

 Theorem: 

 

 Statement: 

 

This is the Lindemann-Weierstrass. Let  

Q be n different algebraic integers, where n exceeds one or 

is equal to one. Consequently, the complicated numbers 

 e n  are shown to have a linear 

independence over the field Q, which contains all logical 

number In addition, primes are the subject of a significant 

number of publications in the physical literature; it seems that 

a mathematical blueprint is used to direct the development of 

structures at a variety of length scales rated in the framework 

of E-Infinity in that The prime 137 and the quantum gravity 

connection constants inverse electromagnetic tiny structure 

stable, are located in the answers to several algebraic 

problems, both cubic and quadratic. This was shown by El 

Naschie. A remarkable and still-mysterious finding was 

discovered by Berry and Keating in. This discovery is that one 

of the trickiest mathematical puzzles, including patterns in 

prime numbers, is related to the way energy levels are 

organized in quantum chaology. 

 

II. INTERCONNECTIONS WITH 

OTHER DOMAINS 

 

The Conversely, the study of Diophantine 

approximation focuses on how quickly and effectively these 

approximations may be created. After considering the efforts 

that have been made to comprehend prime number 

distribution, in addition to the complex, enthralling, and very 

pertinent findings that have been obtained up to this point, we 

are forced to come to the conclusion that the answer may be 

interpreted as an insult to the intellect of humans and to the 

process of evolution. 

 

 Domin in Physics 

 

 Quantum Mechanics 

There are a variety of equations and constants in 

Quantum mechanics that use transcendental numbers, 

including the following: 

 

 Wave Functions: In many cases, exponential functions, 

which are founded on the letter e, are used in the process 

of solving the Schrodinger equation. A description of the 

probability amplitudes of quantum states may be found in 

these solutions. 

 Planck's Constant: Within the realm of quantum physics, 

the connection between energy and frequency may result 

in formulas that use transcendental numbers, so 

establishing a connection between these numbers and 

basic physical constants. 

 

 Statistical Mechanics 

Transcendental numbers also play a role in statistical 

mechanics: 

 

 Partition Functions:  

It is possible for transcendental functions to be involved 

in the computation of partition functions, which are essential 

to attaining a knowledge of thermodynamic characteristics. 

Entropy and free energy are two examples of essential physical 

variables that may be derived with the assistance of these 

functions. 

 

 Computational Science and Cryptography: 

 

 Computational Science 

The computation of transcendental numbers using 

algebraic algorithms When it comes to computing 

transcendental numbers with a high degree of accuracy, 

efficient techniques are required. An example of this would 

be the computation of constants such as π, e, and logarithms. 

 

 Cryptography 

 

 The Protocols used in Cryptography 

In the process of developing specific cryptographic 

protocols, transcendental numbers are sometimes used. The 

Gelfond-Schneider theorem, as an example, is used inside the 

system of designing zero-know-how proofs. This theorem 

establishes a dating between transcendental numbers. 

 

As a conclusion, transcendental number concept is 

deeply intertwined with each the field of computing science 

and the sector of cryptography. In order to analyze and 

employ transcendental numbers, computational techniques are 

utilized. Additionally, the characteristics that make 

transcendental numbers unique make them valuable for 

cryptography applications. 

 

III. LITERATURE REVIEW 

 

 Aimed to physical processes, irrational and transcendental 

functions are often seen as the outcomes of fractional-

order and distributed-order models that produce fractional 

or partial differential equations. Numerical computations 

like the Haar wavelet operational matrix approach may be 

employed in situations where obtaining a solution in 

analytical form is often challenging or impossible. Using 

the wavelet operational matrix for orthogonal function set 

integration, the Haar wavelet provides a straightforward 

process for transfer function inversion. This work 

proposes an inverse Laplace transform of transcendental 

and irrational transfer functions using the Haar wavelet 

operational matrix. Numerical solutions are obtained for a 

variety of inverse Laplace transforms, and the results are 

compared to analytical solutions and solutions from the 
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widely used Invlap and NILT algorithms. This method 

works well when the original cannot be captured in an 

analytical formula and cross-checking and error-

estimating the resulting result is necessary. 

 According to calculate prime and composite numbers, 

respectively, directly and indirectly. These well-defined 

[mutually exclusive] entities are all distinguished by their 

qualities that are not entirely predictable. The Riemann 

zeta function is accurately represented by its 

corresponding Euler product formula, which uses product 

over prime numbers [rather than summation over natural 

numbers]. The Riemann Zeta function is thus inherently 

"encoded" with all prime [and, by default, composite] 

numbers. As the main spin-offs, we provide brief passages 

that make reference to accurate and comprehensive 

mathematical reasoning needed to resolve and clarify 

unsolvable open issues in number theory, including 

Polignac's and Twin prime conjectures, two kinds of Gram 

points, and the Riemann hypothesis. This is accomplished 

by using the Complex Container idea and a few chosen 

items from the peer-reviewed online research study 

released on October 15, 2020, which is mentioned in our 

expository paper's References. 

 Demonstrated the existence of transcendental numbers is 

one thing, but specifically creating them is quite another. 

Investigating the precise number that is transcendental is a 

much more challenging task than these two. In the 

traditional literature on transcendental numbers, this essay 

aims to introduce the reader to its three-fold character. 

 According to the Real numbers, additional number 

systems that fall within this category, several significant 

proofs, and some intriguing and significant applications in 

both mathematics and real life are the main topics of this 

study. The numbers that the number line represents are 

known as real numbers. The lengths of segments in 

Euclidean geometry may be measured using this number 

line, which is comparable to an ideal ruler. Since the 

development of calculus was facilitated by the discovery 

of real numbers, real numbers are crucial to 

comprehending the cosmos as a whole. Real number 

characteristics may be divided into three groups: 

completeness, order, and algebraic qualities. A real 

number line is said to be complete if it has no holes or gaps, 

according to the completeness property. Although the set 

of real numbers and other number systems share many 

characteristics, we can differentiate the set from other sets 

thanks to the completeness feature. The characteristics of 

real numbers are established by the use of Dedekind cuts. 

 examined a particular type of univariate transcendental 

choice problems known as "trigonometric extension." A 

trigonometric extension is, in general, a ring of univariate 

analytic functions that is produced by adjacent 

trigonometric functions to a ring of functions that have a 

limited number of real zeros. It is shown that the choice 

issue in this instance may be boiled down to searching a 

constrained domain for solutions. When Schanuel's 

Conjecture is assumed, a number of additional decidability 

findings are produced based on the reduction. Additionally, 

it is shown that the general theory of multivariate 

trigonometric extension is indefinable, despite the fact 

that a minor portion of the theory may be reduced to the 

univariate situation 

 

IV. CONCLUSION 

 

Transcendental number theory has applications in a 

wide range of domains outside of pure mathematics. In 

cryptography, for example, it is useful to comprehend the 

characteristics of numbers in order to improve security 

methods. Transcendental number theory also has connections 

to fields such as algebraic geometry and Diophantine 

equations, offering resources to address challenging issues 

pertaining to polynomial equations and their solutions. 

Transcendental numbers are also useful in approximation 

theory and numerical analysis. It's important to know how 

effectively certain numbers can be represented by rational 

numbers in computer mathematics, particularly when 

working with algorithms that demand accuracy 

Transcendental number theory provides significant insights 

into key mathematical constants and their properties. For 

example, the knowledge that e and π are transcendental 

informs mathematicians of the constraints associated with 

their production by conventional geometric techniques. This 

also prompts further investigations into other constants—

whether algebraic or transcendental—and the ramifications of 

these categories for mathematical theory. Because of its 

capacity to categorize numbers, its historical relevance in 

answering important mathematical problems, its applicability 

in a variety of domains, and its understanding of basic 

mathematical constants, transcendental number theory is 

necessary. Our grasp of mathematics as a whole is expanded 

when mathematicians continue to investigate this vast field and 

discover new connections and characteristics. 
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