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 ABSTRACT 

 This article presents an innovative and efficient approach for calculating linear 

 recurrences, offering a powerful and versatile solution to solve these complex 

 mathematical problems. The proposed approach is based on a specific global formula 

 and a perception of physical space that efficiently generates the successive terms of 

 any recurrent sequence. Although the complete details of these different formulas are 

 not disclosed in this initial article, readers can visit the website  https://eric-jacob.com 

 for more information and access the online equation calculator tool for all kinds of 

 recurrent sequences. 

 INTRODUCTION 

 Linear recurrences constitute an important domain of applied mathematics, with 
 applications in various fields such as computer science, macroscopic and quantum 
 physics, chemistry, genetics and botany, and finance. The ability to solve these 
 recurrences quickly and e�ciently can have a significant impact on solving complex 
 problems in these domains. In this article, an innovative approach is presented to 
 calculate the terms of a linear recurrence without using traditional iterative solving 
 methods. Instead of revealing the complete formulas in this article (since mathematical 
 works cannot be protected even if their value is immense), readers are encouraged to 
 visit my website to discover the existence of such a theory (since 2019). I also invite 
 them to explore the potential of these global formulas obtained with a small web server 
 using PHP and/or Python, and to use the online calculation tools to verify the 
 authenticity of an innovative theory. 
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 Linear recurrences are a mathematical concept that finds applications in various 

 scientific and technical fields. Here are some examples of domains where linear 

 recurrences are used: 

 ●  Mathematics: Linear recurrences are part of the theory of sequences and 

 series, which is an important branch of mathematics. They are used to study 

 the properties of numerical sequences and to solve mathematical problems 

 related to recurrent sequences. 

 ●  Computer Science: Linear recurrences are used in computer science for 

 modeling and analyzing recurrent data structures. They are commonly used in 

 analyzing the efficiency of recursive algorithms and in designing dynamic 

 programming algorithms. 

 ●  Physics: Linear recurrences are used in physics to model recurrent dynamic 

 systems, such as oscillations, feedback systems, chains of coupled oscillators, 

 etc. They play a key role in the study of periodic phenomena and in solving 

 recurrent differential equations. 

 ●  Botany: Linear recurrences can be used in botany to model plant growth and 

 development processes. For example, linear recurrences can be used to study 

 the growth of stems or branches of a tree. 

 ●  Chemistry: Linear recurrences can be used in chemistry to model recurrent 

 chemical reactions or transformation processes. They can help predict the 

 temporal evolution of concentrations of different chemical species involved in 

 a reaction. 

 PROCEDURE 

 The website allows for two different approaches: partial knowledge of a sequence of 

 integers, where the site will propose similar or neighboring linear recurrences if 

 possible, or perfect knowledge of the sequence. If the linear recurrence is perfectly 

 identified, the mathematical formula for integers, real numbers, and complex 

 numbers will be immediately provided, even for high degrees of recurrence. 

 The calculations rely on a global formula primarily intended for specialized 

 mathematical software. However, I have endeavored to adapt it for PHP and then for 

 Python. This has led me to further explore the real and complex space to which this 

 function applies. The sequences currently described on the web (outside of my 

 website) are limited in number, and their equations often appear in an outdated and 

 approximate form, often representing only a projection of physical reality onto the 

 space of integers. Many pieces of information are sacrificed to display an appearance 

 of simplicity, clarity, or insight. 
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 As for myself, based on a theoretical understanding of the entire universe, both 

 quantum and macroscopic (including all existing entities and phenomena, from 

 subatomic particles to macroscopic objects such as stars, galaxies, and cosmic 

 structures), I preferred to develop a mathematical theory suited to my conception of 

 the cosmos and my demonstration needs on a limited platform (PHP, web server). A 

 global theory that unifies the universe from the smallest to the largest inevitably 

 requires a global theory of linear recurrences. It has been almost 30 years since I last 

 published anything, but the recent advent of AI has prompted me to come out of my 

 reserve, fearing that these machines will unravel all secrets and leave no merit to 

 human beings who do not possess the first machines. 

 I have adapted the general formula so that it can be used with the PHP language in 

 the real world. The real world operates with symmetries and limited quantities of 

 matter... and I have found that despite the significant simplifications required for 

 PHP calculations, the final results were similar in all aspects between a basic theory 

 requiring powerful calculations and a simplified theory requiring much fewer 

 resources. By disregarding symmetry phenomena, the calculations quickly exceed 

 10^40 and reach 10^300 and beyond; in PHP, using such numbers compromises the 

 precision and relevance of results, and it is challenging to provide accurate results 

 within acceptable timeframes for Google with a small web server, especially for 

 numbers with precision exceeding 6 digits. In reality, why should we separate 

 mathematics from physical reality when they are supposed to be a tool for describing 

 it? In other words, it is not necessary to subtract two infinities if their difference 

 yields a finite result. Therefore, calculations can be simplified to fit the real world. 

 This is essential because PHP is very limited in terms of computing power, just as 

 nature is. Furthermore, PHP does not provide calculation tools for complex numbers 

 or mathematical tools for calculating roots, fractions, simplifications, and others. I 

 had to build all of that to accomplish this demonstration. 

 My website is optimized enough to demonstrate the potential of the theory. However, 

 it is not perfect, as the precision is on the order of 10^-6 for "hard cases" (1.6% of 

 linear recurrences) and 10^-14 for "easy cases". When numbers become larger, 

 exceeding 6 to 14 digits, the calculations on the website become imprecise, and the 

 results can even be completely incorrect for degrees > 10. However, the theory 

 remains valid, and thus the underlying (hidden) basic formula remains viable, even 

 in PHP. It is the demonstration that fails, not the theory. PHP is not suited for 

 advanced mathematics unless you use mathematical libraries, which have the 

 drawback of making the website very slow. As search engines like Google penalize 

 slow pages and overall slow sites, you quickly end up relegated to the depths of 

 Google research for wanting to perform precise calculations. 

 I attempted to create a graphical representation of linear recurrences. According to 
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 my overall understanding of the universe, everything can be connected to the 

 construction of a vast and infinite structure made up of infinitesimal bricks that are 

 not really bricks, but already constructions in themselves. However, these quantum 

 elements of the world are not perceptible and can only be apprehended through 

 statistics, wave phenomena, and holographic effects, whose projections become solid 

 thanks to the existence of symmetries, oppositions, cancellations, and accumulations. 

 It is strange to observe that an hologram can become alive and autonomous, while its 

 constituent elements are themselves alive and invisible. Each sequence can project 

 itself into physical space according to a crystallographic pattern. A two-dimensional 

 simulation actually translates into a three-dimensional representation through 

 complex space, while the structure of this construction mainly depends on the 

 amount of matter used. The evolution of matter/energy is governed by sequences 

 (linear recurrences) and thresholds. The website used in Python mode allows for the 

 configuration of virtual, and even real, mini-quantum universes. 
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 EXEMPLES 

 The general theory allows, in principle, to evaluate and determine the formulas for 

 any particular case. Here, I will take random examples. 

 Nomenclature  Linear recurrence  Generating function and Equation 

 EJS_P1P12P34_P1N3P3 

 a(n) = 
 1*a(n-3)-3*a(n-2)+3*a(n-1) 

 a(0)=1, a(1)=12, a(2)=34 

 1, 12, 34, 67, 111, 166, 232, 309, 397, 496, 606, 727, 859, 1002, 1156, 1321, 1497, 1684, 1882, 2091, 
 2311, 2542, 2784, 3037, 3301, 3576, 3862, 4159, 4467, 4786 

 EJS_P2P9P14P19P19P21P28 
 P31_N1P3N3P1P0P1N3P3 

 a(n)=-1.a(n-8) + 3.a(n-7) 
 -3.a(n-6) + 1.a(n-5) + 0.a(n-4) 
 + 1.a(n-3) -3.a(n-2) + 3.a(n-1) 

 a(0)=2 a(1)=9 a(2)=14 a(3)=19 
 a(4)=19 a(5)=21 a(6)=28 
 a(7)=31 

 2, 9, 14, 19, 19, 21, 28, 31, 32, 26, 20, 17, 8, -5, -27, -51, -74, -105, -142, -190, -242, -295, -358, -429, 
 -513, -603, -696, -801, -916, -1046 

 EJS_P3N1P1P1_P1P1P1P1 

 a(n)=1.a(n-4) + 1.a(n-3) + 
 1.a(n-2) + 1.a(n-1) 

 a(0)=3 a(1)=-1 a(2)=1 a(3)=1 

 3, -1, 1, 1, 4, 5, 11, 21, 41, 78, 151, 291, 561, 1081, 2084, 4017, 7743, 14925, 28769 

 EJS_P3P7P12P12P18P27P27 
 P31_P9P9P9P9P9P9P9P9 

 a(n)=9.a(n-8) + 9.a(n-7) + 
 9.a(n-6) + 9.a(n-5) + 9.a(n-4) 
 + 9.a(n-3) + 9.a(n-2) + 
 9.a(n-1) 

 a(0)=3 a(1)=7 a(2)=12 a(3)=12 
 a(4)=18 a(5)=27 a(6)=27 
 a(7)=31 

 3, 7, 12, 12, 18, 27, 27, 31, 1233, 12303, 122967, 1229562, 12295512, 122954958, 1229549337, 
 12295493127, 122954930991, 1229549298813, 12295492877403, 122954927667327 

 EJSGF_P4P4P8P14P19P24P2 
 6P27P31P33P42_P1N3P4N4P 
 4N4P4N4P4N4P3 

 a(n)=1.a(n-11) -3.a(n-10) + 
 4.a(n-9) -4.a(n-8) + 4.a(n-7) 
 -4.a(n-6) + 4.a(n-5) -4.a(n-4) + 
 4.a(n-3) -4.a(n-2) + 3.a(n-1) 

 a(0)=4 a(1)=4 a(2)=8 a(3)=14 
 a(4)=19 a(5)=24 a(6)=26 
 a(7)=27 a(8)=31 a(9)=33 
 a(10)=42 

 4, 4, 8, 14, 19, 24, 26, 27, 31, 33, 42, 62, 86, 112, 137, 162, 184, 205, 229, 251, 280, 320, 364, 410, 
 455, 500, 542, 583, 627, 669 
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 Nomenclature  Linear recurrence  Generating function and Equation 

 EJSGF_P4P4P12P16P23P23P 
 24P28P31P36P36P37_P1P1P 
 1P1P1P1P1P1P1P1P1P1 

 a(n)=1.a(n-12) + 1.a(n-11) + 
 1.a(n-10) + 1.a(n-9) + 1.a(n-8) 
 + 1.a(n-7) + 1.a(n-6) + 
 1.a(n-5) + 1.a(n-4) + 1.a(n-3) 
 + 1.a(n-2) + 1.a(n-1) 

 a(0)=4 a(1)=4 a(2)=12 a(3)=16 
 a(4)=23 a(5)=23 a(6)=24 
 a(7)=28 a(8)=31 a(9)=36 
 a(10)=36 a(11)=37 

 4, 4, 12, 16, 23, 23, 24, 28, 31, 36, 36, 37, 274, 544, 1084, 2156, 4296, 8569, 17115, 34206, 68384, 
 136737, 273438, 546840, 1093643, 2187012, 4373480, 8745876, 17489596, 34974896, 69941223 

 One of the peculiarities of linear recurrences is to structurally encompass the laws of 

 statistics (see the appendix). That is why these sequences also allow for the 

 incorporation of quantum space, whose current description is not accurate due to a 

 lack of foundation in what constitutes its reality. 

 SYMBOLIC CALCULATIONS 

 The obvious link between linear recurrences and geometric and physical reality 

 means that all real numbers (or fractions) presented on the website actually come 

 from a mathematical expression derived from a symbolic formula. The overall theory 

 allows obtaining these expressions easily using tools other than PHP and HTML for 

 degrees 1 to 4. 

 For example, please refer to my comments on the following web pages: 

 ●  EJS_P1P8P29P74P153P275P450P687_N1P3N3P1P0P1N3P3 

 ●  EJS_P0P1P0P0P0_P1P1P0P0N1 

 ●  EJS_P1P2P3P6_N5P0P5P0 

 ●  EJS_P1P3_P1P1 

 ●  EJS_P1P4_P1P1 

 ●  EJS_P12P44P96P170_P1N2P0P2 

 ●  EJS_P1P3P7P11_P1P0P4P0 

 I may explore these aspects (roots and symbolic forms for degrees >= 5) with more 

 precision someday, but it is not my current priority. 
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 RESULTS AND CONCLUSION 

 I have developed a powerful global mathematical formula that allows for the direct 

 and immediate calculation of terms for each specific linear recurrence, with sufficient 

 accuracy to provide a convincing demonstration even with a programming language 

 like PHP. If the numbers in the sequence do not exceed 5 to 6 digits, the precision can 

 be consistently maintained. Any errors are solely related to the hardware limitations 

 and the low precision I had to adopt to ensure that web pages are returned to users 

 within reasonable timeframes for search engines. These general formulas take 

 advantage of the specific properties of each linear recurrence and therefore offer 

 solutions that apply to an infinite range of sequences. The precise details of each 

 recurrence, including coefficients and the associated generating function, are 

 available on the website  https://eric-jacob.com  . Visitors can use the online calculation 

 tool to obtain sequence equations for which they have previously been unable to find 

 a formula. 

 In conclusion, this innovative approach to computing linear recurrences offers a 

 powerful and efficient alternative to traditional methods. This promising approach 

 opens up new possibilities for effectively solving linear recurrences and is expected to 

 have significant applications in various research and engineering fields. However, 

 please note that without recognition, the complete theory will not be published, and 

 obtaining the formulas for linear recurrences for each specific case currently incurs a 

 nominal fee. An auction for the global formulas is being considered, as there is no 

 way to value such work once it has been disclosed. However, I am still exploring the 

 procedures and will consider any potential proposals. 

 I have also undertaken work to conceptually unify the quantum and macroscopic 

 worlds. These works may be published within my lifetime, provided I have a 

 minimum level of recognition that allows me to disclose them safely. 

 My next mathematical publications focus on another general parameterizable 

 formula that, similar to linear recurrences, delivers an infinite number of equations 

 (without using division and modulo operators) capable of generating prime number 

 sequences infinitely (an infinity of sequences, each with an infinity of prime 

 numbers). However, this formula does not provide all prime numbers. The website 

 will also serve as a demonstration tool. These sequences are an exciting feature to 

 explore and evoke thoughts of Fibonacci, Lucas, but in a style of prime number trees. 
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 THE CONTEXT 

 The context is a comprehensive theory about the universe, which led me to delve into 

 some mathematics to establish its foundations. However: 

 1.  It is nearly impossible to be heard as a non-academic scientist. 

 2.  Any work disclosed will be stolen, and the entire history of this work will be 

 rewritten by those stronger than you. 

 3.  As a researcher outside the system, most people are not interested in your 

 work and do not understand it, which makes you unheard and lonely. 

 EQUIPMENT 

 1.  Low-power computer dating back to 2015 used to develop the mathematical 

 theories that will be presented on the website. 

 2.  No financial resources, no support, no assistance. 

 3.  Lots of hard work, calcium, and magnesium. 

 4.  Renting a VPS server in December 2022 to host the website. 

 REFERENCES 

 1.  There are no references. 

 APPENDIX 

 Linear recurrences can be linked to statistical laws through examples using Newton's 

 binomial. 

 ●  Pascal's Triangle: The sum of the binomial coefficients for each line of the 

 triangle forms a recursive sequence. Each term is the sum of the two preceding 

 terms in the sequence. For example, the sequence of binomial coefficients for 

 the fourth line is 1, 3, 3, 1, which corresponds to the linear recurrence 1, 4, 6, 4, 

 1. 

 ●  The Fibonacci sequence is a linear recurrence where each term is the sum of 

 the two preceding terms. The sequence is generated using the binomial 

 coefficient (1, 1) in the expansion of Newton's binomial. 

 ●  The Catalan sequence is another recursive sequence that can be generated 
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 from binomial coefficients. Each term in the Catalan sequence is obtained by 

 multiplying the previous term by a certain ratio of binomial coefficients. 

 These examples demonstrate how linear recurrences, using Newton's binomial and 

 binomial coefficients, are linked to statistical laws, probability calculations, 

 distribution modeling, sampling, and combinatorial problem-solving. 

 ●  Binomial Distribution: The binomial distribution is a commonly used 

 probability distribution in statistics to model random experiments with two 

 possible outcomes (success or failure) and a fixed number of trials. Binomial 

 coefficients are involved in calculating the probabilities associated with this 

 distribution. By using Newton's binomial, we can compute the probabilities of 

 obtaining a certain number of successes in a certain number of trials. 

 ●  Sampling: When conducting sampling, binomial coefficients are used to 

 calculate the number of ways to obtain a certain number of specific events in a 

 larger set. For example, the number of ways to obtain k successes out of n 

 trials can be calculated using binomial coefficients. 

 ●  Combinatorics: Binomial coefficients are used in various combinatorial 

 problems, such as counting combinations, permutations, partitions, etc. These 

 problems have applications in modeling different statistical situations. 

 ●  Approximations of Distributions: Binomial coefficients are also used to 

 approximate more complex statistical distributions. For instance, the binomial 

 distribution can be used as an approximation of the Poisson distribution under 

 certain conditions, using binomial coefficients to calculate the associated 

 probabilities. 
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