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Abstract

Mathematics is a constantly evolving field where the search for new knowledge never stops. Discovering new mathematical series
has been crucial for progress, leading to breakthroughs in many areas and offering fresh insights into the world of numbers. In this
paper, we describe a new series called the P power series. The P™ power series is a superset of many series depending on the value
of n. In number theory, we hypothesize a natural number X belongs to a power series P" if its proper positive divisors (d1,d2,d3,...
, X) follow; X" =d1*d2*d3*...* X (wheren=1, 15, 2, 2.5, 3, etc.). To illustrate this concept, 12 is a member of the P3 power
series as its proper positive divisors, namely 1, 2, 3, 4, 6, and 12, satisfy the equation: 123

=1*2*3*4*6*12=1728. Similarly, 196 belongs to the P45 power series, with its divisors 1, 2, 4, 7, 14, 28, 49, 98, and 196,
following the equation: 19645 =1*2*4*7 * 14 * 28 * 49 * 98 * 196 = 20,661,046,784. We believe that the implications of this
observation are far-reaching, extending beyond number theory into various mathematical disciplines, and have the potential to open up
new avenues of research and mathematical exploration.

1. Introduction

Mathematics is a field of constant discovery, where novel concepts and series continually enrich our understanding of numbers and
their intricate relationships [1, 2]. Uncovering new mathematical series cannot be overstated, as each breakthrough serves as a stepping
stone to further our comprehension of the numerical world [3, 4]. The recent emergence of groundbreaking mathematical concepts
joins the ranks of illustrious mathematical discoveries that have not only reshaped mathematical research but also found wide-ranging
practical applications. Consider the historical significance of some of these discoveries to appreciate the potential applications of novel
mathematical concepts. Prime numbers, those indivisible integers that are divisible only by themselves and 1, have long held a critical
role in cryptography, ensuring the security of digital communication by providing a foundation for encryption and decryption [5-7].
Champion numbers or jumping champions, a relatively recent find, have applications in understanding consecutive primes [8, 9]. Abun-
dant numbers, another intriguing class of integers, have uncovered essential insights into data analysis, cryptography, and algorithm
design [10, 11]. Amicable numbers, with their harmonious pairings, have highlighted the elegant symmetries and relationships hidden
within the realm of numbers, providing a source of a novel security model for password encryption [12]. Carmichael numbers, central
to the study of number theory and primality testing, have found critical applications in developing computer algorithms and cryptog-
raphy [13, 14]. Euler numbers, a family of integers with far-reaching influence, bridge the gap between mathematics and physics,
appearing in a myriad of applications from calculus to number theory and even quantum field theory [15-17]. These examples illus-
trate the depth and breadth of impact that new mathematical discoveries can have, extending from pure mathematics into a vast array of
practical applications that contribute to various aspects of our lives. The discovery of groundbreaking mathematical concepts represents
yet another promising milestone in mathematical exploration, bringing with it the potential to unearth new applications and insights
across a diverse range of fields. As we embark on this journey to decipher the mysteries and implications of these new mathematical
concepts, we anticipate that they will prove to be transformative additions to the ever-evolving narrative of mathematical innovation
and its practical applications. The unfolding story of mathematical discovery is a testament to humans’ quest for knowledge and its
power to illuminate the mysteries of our world.

In the present paper, we classified natural numbers into P” power series utilizing the relation between the natural number X and
the product of the divisors (d1, d2, ..., X) as per the equation: X" =d1 *d2 * d3 *. .. *X. We successfully assigned the P power series
to all the first million numbers and noted that P¢0 is the highest identified series.

2. Methods

The Python codes were written to generate a list of a million numbers and their respective proper positive divisors, followed by
computing the product of the proper positive divisors and finally assigning the P” power series.

3. Results and Discussion

The idea of classifying natural numbers to P™ power series was implemented to the first million numbers. Table 1 provides an insightful
breakdown of these classifications utilizing the first 500 natural numbers, offering a comprehensive view of how the P” series assign-
ments were made based on the relationship between natural numbers and the product of their divisors. Table 1 consists of four columns,
where the first column represents natural numbers X. Second column contains all the divisors of the respective number followed by
the product of the divisors in the third column. Depending on the relationship between the natural number X and the product of the
divisors, as per the relation; X7 =d1 *d2 * d3 *...* X, P" series were assigned and tabulated in the fourth column of Table 1. The list
of the first million numbers, along with their respective P power series, is provided in Table S1.

It is quite evident from Table 1 and Table S1 that each natural number can be classified into P” power series. It is striking that
all the prime numbers are members of the P1 power series. The number 1 is not a member of the P1 power series, as it has only one
positive divisor, namely 1. Hence, we elegantly presented an alternative way of defining prime numbers. From the first million natural
numbers chosen for testing the hypothesis, the highest power series obtained was P60, A natural number that doesn’t belong to any P”
power series is still unknown as per our analysis with the first million natural numbers. All the identified P" power series, along with
the first member of the series, are reported in Table 2.



Table 1: Assigning P power series to natural numbers

X Proper positive divisors Product of divisors  nin P”
1 1 1 -

2 1,2 2 1
3 1,3 3 1
4 1,2,4 8 15
5 1,5 5 1
6 1,2,3,6 36 2
7 1,7 7 1
8 1,2,4,8 64 2
9 1,39 27 15
10  1,2,510 100 2
11 1,11 11 1
12 1,2,3,4,6,12 1728 3
13 1,13 13 1
14 1,2,7,14 196 2
15 1,3,515 225 2
16 1,2,4,8,16 1024 25
17 1,17 17 1
18 1,2,3,6,9,18 5832 3
19 1,19 19 1
20 1,2,4,5,10,20 8000 3
21 1,3,7,21 441 2
22 1,2,11,22 484 2
23 1,23 23 1
24 1,2,3,4,6,8,12,24 331776 4
25 1,525 125 15
26 1,2,13,26 676 2
27 1,3,9,27 729 2
28 1,2,4,7,14,28 21952 3
29 1,29 29 1
30 1,2,35,6,10,15,30 810000 4
31 1,31 31 1
32 1,2,4,8,16,32 32768 3
33 1,311,33 1089 2
34 1,2,17,34 1156 2
3% 1,573 1225 2
36 1,2,34,6,9,12,18,36 10077696 45
37y 1,37 37 1
38  1,2,19,38 1444 2
39  1,3,13,39 1521 2
40 1,2,4,5,8,10,20,40 2560000 4
41 1,4 41 1
42 1,2,3,6,7,14,21,42 3111696 4
43 1,43 43 1
44 1,2,4,11,22,44 85184 3
45  1,3,5,9,15,45 91125 3
46 1,2,23,46 2116 2
47 1,47 47 1
48  1,2,3,4,6,8,12,16, 24,48 254803968 5
49 1,7,49 343 15
50 1,2,5,10,25,50 125000 3
51 1,3,17,51 2601 2
52 1,2,4,13,26,52 140608 3
53 1,53 53 1
54  1,2,3,6,9,18,27,54 8503056 4
55 1,5,11,55 3025 2
56 1,2,4,7,8,14,28,56 9834496 4
57 1,3,19,57 3249 2
58 1,2,29,58 3364 2
50 1,59 59 1
60 1,2,3,4,5,6,10,12,15, 20, 30, 60 46656000000 6
61 1,61 61 1
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Table 2: P™ power series along with the first member of the series

P power series  First member  P" power series  First member  P” power series  First member

1 2 15 720 35 25920
15 4 16 840 36 10080
2 6 16.5 9216 375 32400
25 16 17 196608 385 746496
3 12 17.5 5184 39 184320
35 64 18 1260 40 15120
4 24 19 786432 40.5 44100
45 36 19.5 36864 42 20160
5 48 20 1680 44 107520
55 1024 21 2880 45 25200
6 60 22 15360 48 27720
6.5 4096 225 3600 49 233280
7 192 24 2520 49.5 230400
7.5 144 245 46656 50 45360
8 120 25 6480 52 430080
85 65536 255 589824 52.5 129600
9 180 26 61440 54 50400
9.5 262144 27 6300 54 509600
10 240 275 82944 56 60480
10.5 576 28 6720 60 55440
11 3072 30 5040

12 360 315 14400

12.5 1296 32 7560

13 12288 325 331776

135 900 33 46080

14 960 34 983040

4. Conclusions

The importance of discovering new mathematical series, such as P” power series, cannot be overstated. These series serve as the
building blocks of mathematical exploration, enabling us to comprehend the intricacies of numbers and their relationships in new and
profound ways. We believe that the emergence of P” power series is a concept that promises to reshape our understanding of natural
numbers and open doors to uncharted territories in mathematics. This discovery is not just a theoretical novelty; it carries immense
practical significance, much like the discovery of prime numbers, champion numbers, abundant numbers, amicable numbers, Brier
numbers, Demlo numbers, Carmichael numbers, and Euler numbers, each of which has found a multitude of applications in diverse
domains. These series, once discovered, transcend their theoretical origins and find themselves at the forefront of various practical
applications. As we embark on a journey to understand this newfound series, we anticipate that it will reveal its own set of applications
and insights, enriching not only the realm of pure mathematics but also the practical aspects of our lives. The discovery of the P” power
series adds yet another intriguing chapter to the ongoing mathematical story of innovation and application.

Conflict of Interest
The author declares no conflict of Interest

5. References

1. Koh, Khee Meng, and Eng Guan Tay. “Some Great Breakthrough Ideas in Mathematics.” BIG IDEAS IN MATHEMATICS:
Yearbook 2019, Association of Mathematics Educators. 2019. 11-27.

2. Hawking, Stephen, ed. God created the integers: The mathematical breakthroughs that changed history. Hachette UK, 2007.

3. Gowers, Timothy. The importance of mathematics. Springer-Verlag, 2000.

4. Gessen, Masha. Perfect Rigour: A Genius and the Mathematical Breakthrough of a Lifetime. Icon Books Ltd, 2011.

5. Riesel, Hans, and Hans Riesel. “Prime Numbers and Cryptography.” Prime Numbers and Computer Methods for Factorization
(1994): 226-238.

6. Kraft, James, and Lawrence Washington. An introduction to number theory with cryptography. CRC press, 2018.

7. Childs, Lindsay N., and Lindsay N. Childs. “RSA cryptography and prime numbers.” Cryptology and Error Correction: An
Algebraic Introduction and Real-World Applications (2019): 135-151.

8. Odlyzko, Andrew, Michael Rubinstein, and Marek Wolf. “Jumping champions.” Experimental Mathematics 8.2 (1999): 107-118.

9. Goldston, D. A., and A. H. Ledoan. “Jumping champions and gaps between consecutive primes.” International Journal of Number
Theory 7.06 (2011): 1413-1421.

10. Rubinstein-Salzedo, Simon. Cryptography. VVol. 260. Cham, Switzerland: Springer, 2018.

11. Nazardonyavi, Sadegh, and Semyon B. Yakubovich. “Extremely Abundant Numbers and the Riemann Hypothesis.” J. Integer Seq.
17.2 (2014): 14-2.

12. Shakeel, Mohammed, et al. “A Novel Security Model for Password Encryption Using Aadhaar and Amicable Number.” Tuijin
Jishu/Journal of Propulsion Technology 44.4 (2023): 1096-1107.



13. Erdos, Paul, and R. Renyi. “On pseudoprimes and Carmichael numbers.” Publ. Math. Debrecen 4.1956 (1956): 201-206.

14. Harman, Glyn. “On the number of Carmichael numbers up to x.” Bulletin of the London Mathematical Society 37.5 (2005):
641-650.

15. Kim, Taekyun. “Note on the Euler numbers and polynomials.” arXiv preprint arXiv:0808.1829 (2008).

16. Sun, Zhi-Wei. “Super congruences and Euler numbers.” Science China Mathematics 54 (2011): 2509-2535.

17. O Imez, Tahir. Is there a similarity between Fibonacci sequence and Euler’s number with respect to quantum perspective model.”
Global Journal of Science Frontier Research 20 (2021): 33.



