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On the representation of an even perfect number as the sum of five cubes Bakir Farhi Laboratoire de Math´ematiques appliqu´ees Facult´e des Sciences Exactes Universit´e de Bejaia, 06000 Bejaia, Algeria E-mail: [email protected]



Abstract The aim of this note is to show that any even perfect number, other than 6, can be written as the sum of at most five positive integral cubes. We also conjecture that any such number can even be written as the sum of at most three positive integral cubes.
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Introduction



A perfect number is a positive integer that is equal to the sum of its proper positive divisors. There are more than twenty five centuries that mathematicians discovered the perfect numbers and began to be interested in their study. Eucild (about 300 B.C) showed that if (2n − 1) is prime then the number 2n−1 (2n − 1) is perfect. The converse of Euclid’s theorem is not yet proved, but Euler proved in 1747 that any even perfect number N can be written as N = 2p−1 (2p − 1), where p and (2p − 1) are both primes, that is N is of Euclid’s form (see [2]). In this note, we are interested to the representation of an even perfect number as the sum of a limited number of cubes. In connection with Waring’s problem for cubes (see [1, Chap 2]), we prove that the quantity of cubes which is necessary to represent a natural number as a sum of cubes, when this one is an even perfect number, can be reduced to five. 2010 Mathematics Subject Classification: Primary 11A25, 11B13. Key words and phrases: Perfect numbers, Sum of cubes.
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The result



Theorem 2.1. Any even perfect number, other than 6, can be written as the sum of at most five positive integral cubes. Proof. The proof is based on the following identity: ( )3 ( )3 (2.1) 2n6 − 2 = n2 + n − 1 + n2 − n − 1 which holds for any n ∈ Z. Now, let N be an even perfect number greater than 6. By Euler’s theorem, N can be written as N = 2p−1 (2p − 1), where p and (2p − 1) are both prime numbers. Because N > 6, we have p > 2. For p = 3, we get N = 28 = 13 + 33 , which is a sum of two positive integral cubes. For p = 5, we get N = 496 = 43 + 63 + 63 , which is a sum of three positive integral cubes. For the following, assume that p > 5. So p has one of the two forms: p = 6k + 1 or p = 6k + 5 (k ∈ N). 1st case: (if p = 6k + 1 for some positive integer k) In this case, we have N = 2p−1 (2p − 1) = 26k (26k+1 − 1). Taking n = 2k in (2.1), we get 26k+1 − 2 = a3 + b3 , with a = n2 + n − 1 and b = n2 − n − 1. Hence: ( ) )3 ( )3 ( ) ( )3 ( N = 26k 26k+1 − 1 = 26k a3 + b3 + 1 = 22k a + 22k b + 22k , which is a sum of three positive integral cubes. 2nd case: (if p = 6k + 5 for some positive integer k) In this case, we have: ( ) ( ) N = 2p−1 (2p − 1) = 26k+4 26k+5 − 1 = 26k+3 26k+6 − 2 ( ) = 26k+3 64 · 26k − 2 . Since 64 = 33 + 33 + 23 + 2, it follows that: ( ) N = 26k+3 (33 + 33 + 23 + 2)26k − 2 ( ) (2.2) = (22k+1 )3 (3 · 22k )3 + (3 · 22k )3 + (2 · 22k )3 + (2 · 26k − 2) Next, taking n = 2k in (2.1), we get 2 · 26k − 2 = a3 + b3 (with a = n2 + n − 1 and b = n2 − n − 1), which when reported in (2.2) gives: ( ) N = (22k+1 )3 (3 · 22k )3 + (3 · 22k )3 + (2 · 22k )3 + a3 + b3 = (3 · 24k+1 )3 + (3 · 24k+1 )3 + (2 · 24k+1 )3 + (22k+1 a)3 + (22k+1 b)3 , which is a sum of five positive integral cubes. This achieves the proof.



The even perfect numbers and the sums of cubes
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We end this note by a conjecture, based on numerical calculations. Conjecture 2.2. Any even perfect number, other than 6, can be written as the sum of at most three positive integral cubes.



References [1] M. B. Nathanson, Additive Number Theory: The Classical Bases, Graduate Texts in Mathematics, Vol. 164, Springer-Verlag, New York, 1996. [2] W. Sierpi´ nski, Elementary theory of numbers, Chap IV, Panstowowe Wydawnictwo Naukowe, Warsaw, 1964.



























des documents recommandant







[image: alt]





On the representation of an even perfect number as the ... - Farhi Bakir 

Apr 27, 2015 - Nicomachus only listed the first four perfect numbers. ... who proved in 1747 the converse of Euclid's theorem for the even perfect numbers (see ...










 


[image: alt]





On the Representation of the Natural Numbers as the ... - Farhi Bakir 

And by applying Legendre's theorem, we show that every natural number is the sum of three ... We also propose two conjectures on the subject. 1 Introduction.










 


[image: alt]





An analog of the arithmetic triangle obtained by ... - Farhi Bakir 

So the beginning of the arithmetic (or binomial) triangle is given by: 1. 1 1. 1 2 1 ... triangle until its 12th row and noted the process of its recursive construction by pointing out (2). ..... Find an iterative construction (i.e., a construction r










 


[image: alt]





An identity involving the least common multiple of ... - Farhi Bakir 

As usually, if p is a prime number and l â‰¥ 1 is an integer, we let vp(l) denote ... According to Kummer's theorem, this implies that vp( .... 44 (1852) 93-146.










 


[image: alt]





On the average asymptotic behavior of a certain ... - Farhi Bakir 

Integers: Electronic Journal of Combinatorial Number Theory,. 9 (2009), p. 555-567 (#A42). ... As examples, we can cite the following: ... We refer the reader to [3] for many other examples. In this paper, we ...... 102-109, Cambridge. Univ. Press ..










 


[image: alt]





On the possible quantities of Fibonacci numbers that ... - Farhi Bakir 

Aug 11, 2015 - A closed formula of Fn (n âˆˆ Z) in terms of n is known and it is given by: ... that the real numbers Î¦ and Î¦ are the roots of the quadratic equation:.










 


[image: alt]





An explicit formula generating the non-Fibonacci numbers - Farhi Bakir 

is an important problem to find an explicit formula for the sequence complementing them in ... approximate formula for the nth non-Fibonacci number (noted gn).










 


[image: alt]





Upper bounds for the order of an additive basis obtained ... - Farhi Bakir 

some of such upper bounds, which can be seen as polynomials in h with degree (|X| + 1). .... We call â€œthe lower asymptotic densityâ€� of U the quantity defined by.










 


[image: alt]





New results on the least common multiple of consecutive ... - Farhi Bakir 

If, for some k â‰¥ 1, gkâˆ’1 is defined, then we define gk by the relation: ... On one hand, we have from the definition of the function gk: ... divisor of lcm(1, 2,...,k).










 


[image: alt]





On the Provable Security of the Iterated Even ... - Yannick Seurin's 

Apr 16, 2015 - the adversary can only make black-box queries (both to Pi and P. âˆ’1 i. ) â€¢ adversary cannot exploit any weakness of the Pi 's â‡’ generic attacks.










 


[image: alt]





Algebraic and topological structures on the set of mean ... - Farhi Bakir 

the sense of the usual order on R) between two normal mean functions. ..... which the two symmetries with respect to M (in the sense of the group law introduced ...










 


[image: alt]





An Elementary Proof that any Natural Number can be ... - Farhi Bakir 

conjecture of the author which is very recently confirmed by S. Mezroui et al. who ... that any natural number is the sum of four squares of integers and Legendre ...










 


[image: alt]





Cognitive influences on the affective representation of touch and the 

Images were acquired with a 3.0-T VARIAN/SIEMENS whole-body scanner at the Oxford Clinical Magnetic. Resonance Centre (OCMR), where T2Ð“ weighted ...










 


[image: alt]





Minimizing the number of critical stages for the on 

Under this quality constraint, our objective is to minimize the number of .... be satisfied at each stage of addition and we give the definition of a critical stage.










 


[image: alt]





Minimizing the number of critical stages for the on 

Page 1 ... This group is connected by an initial tree. ... The Steiner tree problem, where the goal is to span a set (called group) of ..... [13] B. Waxman. Routing of ...










 


[image: alt]





A measure of intelligence of an approximation of a ... - Farhi Bakir 

Mar 1, 2017 - The following theorem shows the existence of intelligent rational ..... By Liouville's diophantine approximation theorem (see [2, Â§1]), Î± is not a ...










 


[image: alt]





The Number of Impedances of an n Terminal Network 

A LINEAR passive network having n accessible terminals may be ... measurable impedances of an n-terminal network will serve as a ..... +35Â·3i+34Â·2'-25. +35'2'- ...










 


[image: alt]





As the number of crystallizable polymers and their complexity ... .fr 

Page 1. Page 2. Page 3. Page 4. Page 5. Page 6. Page 7. Page 8. Page 9. Page 10. Page 11. Page 12. Page 13. Page 14. Page 15. Page 16. Page 17. Page 18 ...










 


[image: alt]





The neural representation of time 

However, this acceptance of the null hypothesis is questionable given that patients ... Fitch RH, Miller S, Tallal P: Neurobiology of speech perception. Annu Rev ...










 


[image: alt]





Summation of certain infinite Fibonacci related series - Farhi Bakir 

Dec 30, 2015 - Using only the Binet formula (1.3), several properties and formulas related to the Fibonacci sequence can be found. We show for example that ...










 


[image: alt]





A Study of a Curious Arithmetic Function - Farhi Bakir 

Using the Visual Basic language, we have checked the validity of Conjecture 5 up to ... It follows by using Legendre's formula (see e.g., [1]) that: n. âˆ‘ r=1 Î½2(r)(3 ...










 


[image: alt]





ON THE NUMBER OF CONVEX POLYOMINOES ... - Semantic Scholar 

1 juin 1999 - (2n + 11)4n. âˆ’ 4(2n + 1)(. 2n n ). Another proof of Delest and Viennot's formula was given by Kim [4]. Delest and Viennot's generating function ...










 


[image: alt]





On the continuous representation of quasi-concave mappings by their 

Oct 16, 2008 - problem of the stability of functional inequalities. In particular, the first issue given (and solved) by Hyers and Ulam was roughly the following: is it ... A possible answer to this question could be to build the quasi-concave envelo










 


[image: alt]





The Firm as an Entity - WordPress.com 

and shortcomings of received approaches to the theory of the firmâ€”the managerial and ... The current state of the economic theory of the firm: contractual,.










 














×
Report On the representation of an even perfect number as the ... - Farhi Bakir





Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description















Close
Save changes















×
Signe






Email




Mot de passe







 Se souvenir de moi

Vous avez oublié votre mot de passe?




Signe




 Connexion avec Facebook












 

Information

	A propos de nous
	Règles de confidentialité
	TERMES ET CONDITIONS
	AIDE
	DROIT D'AUTEUR
	CONTACT
	Cookie Policy





Droit d'auteur © 2024 P.PDFHALL.COM. Tous droits réservés.








MON COMPTE



	
Ajouter le document

	
de gestion des documents

	
Ajouter le document

	
Signe









BULLETIN



















Follow us

	

Facebook


	

Twitter



















Our partners will collect data and use cookies for ad personalization and measurement. Learn how we and our ad partner Google, collect and use data. Agree & Close



