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El nombre més gran el qual sabem
demostrar que es primer
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Largest Known Prime, 48th Known Mersenne Prime Found!!

On January 25th, prolific GIMPS contributor Dr, Curtis Cooper discovered the 48th known Mersenne prime, 2575851801 3 17 425 170 digit nurmber, This find

shatters the previous record prime number of 12,978,189 digits, also a GIMPS prime, discovered aver 4 years ago. The discovery is eligible for a £3,000
GIMPS research discavery award,

Cr. Cooper is a professar at the University of Central Missouri, This is the third record prime for Cr. Cooper and his University, Their first recard prime was
discovered in 2005, eclipsed by their second record in 2006, Cormputers at UCLA broke that recard in 2008, UCLA held the record until Dr. Cooper and the
University of Cenfral Missouri reclaimed the world record with this discovery.

Wihile Dr. Cooper's computer found the recard prime, the discovery would not have been possible without all the GIMPS volunteers that sifted through
rumerous non-prime candidates, GIMPS founder George \Woltman and Primenet creator Scott Kurowski thank and congratulate all the GIMPS mermbers that
made this discovery possible,

Mersenne primes are extremely rare, only 48 are known, GIMPS, founded in 1996, has discovered the last 14 Mersenne primes. Mersenne primes were
named for the French monk Marin Mersenne, who studied these numbers mare than 330 years ago, Chris Caldwell maintains an authoritative web site on
the history of Mersenne primes as well as the largest known primes.

The primality proof took 39 days of non-stop computing on one of the University of Central Missouri's PCs. To establish there were no errors during the proof,
the new prirme was independently verified using different programs running on different hardware, Jerry Hallett verified the prime using CUDALUCaS running
on a WYidia GPU in 3.6 days. Dr. Jeff Gilchrist verified the find using the standard GIMPS software on an Intel i7 CPU in 4.5 days. Finally, Serge Batalov ran
Ernst Maver's MLucas software on a 32-core server in 6 days (resource donated by Novartis IT group) to verify the new prime.

“fou can read a little mare in the short press release,

M(25964951) proven to be 42nd Mersenne Prime

Cecember 20, 2012, One year after proving the 41st Mersenne prime, GIMPS finished double-checking every smaller Mersenne
rumber than M(25964951) - proving that this prime is indeed the 42nd Mersenne prime. There are 47 known Mersenne
primes. Mersenne primes are sometimes discovered out-of-order. It is not et known if there is an undiscovered Mersenne
prime batween M(25964951) and the next largest known Mersenne prime, M(30402457), Here is a list of all GIMPS milestones
and our progress toward fubure ones. Congratulations and tharks to all the GIMPS members that contributed to this important
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Nombres Primers

Un nombre p>7 enteres  Teorema Fonamer
primer si no es divisible /
per cap nombre 71<d<p.

Si un nombre primer p
divideix a-b, aleshores
divideix a o divideix b.



Primers menors que 1000

2,3,5,7, 11, 13, 17, 19, 23, 29, 31, 37 4145
61, 67, 71, 73, 79, 83, 89, 97, 101, 103, 107, 109, 11%;27/ /
131, 137, 139, 149, 151, 157, 163, 167, 173, 179, 181, 19
193,197, 199, 211, 223, 227, 229, 233, 239, 241, 251,128
263, 269, 271, 277, 281, 283, 293, 307, 311, 313, 3°

337, 347, 349, 353, 359, 367, 373, 379, 3864312/ ¢

409, 419, 421, 431, 433, 439, 443, 449, 457, 461

479, 487, 491, 499, 503, 509, 521, 52 /,/;7,

569, 571, 577, 587, 593, 599, 601, 607, 61:

641, 643, 647, 653, 659, 661, 673, 677,
719, 727, 733, 739, 743, 751, 757, 76:
809, 811, 821, 823, 827, 829/¢g;/

381, 883 887 907, 911, 91! / 92!
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Com veure si un nombre /
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Exemple

97 es primer. 109379 és primer

V97=9'84886...

2 no divideix 97
3 no divideix 97
5 no divideix 97



Un altre exemple

. divisions cada s
(Robinson, 1952) trigarie 1064
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2°21-1 és primer Si fem 1 f// /’

Te 157 digits.

digits.



Primers de la forma p:
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RSA

Quan ens connectem a
una pagina segura fem
servir normalment RSA.

RSA=Ron Rivest, Adi
Shamir and Leonard
Adleman

Utilitza primers // ///g/z _
bits com a minim.
////// //«

_




Com saber que un nombre no €s primer

Petit Teorema de Fermat

Si p>1 és un nombre
primer,

| @ €S un hombre enter no
divisible per p,

aleshores
a*'-1 és divisible per



Exemple

—"523 - " - /////f:" 1
p=2°>-1 no es primer  EUMEICES
els facto _

Prenem a=3. _ _

Calculem el residu de
dividir a*’-1 entre p.



_
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L'aritmetica dels rellotges

////4/' /
Per calcular el reste de Exemple _
dividir a:b entre n, 5=07 & f
podem calcular els e

restes r_ir, de dividirai @
b entre n,
multiplicar-los c=r_-r

| calcular e



_
y
y
//?/ /
p=2523_1 =3 / /f;,/f,

Volem calcular el residu de
dividir
a*'-1 entre p

L'exponenciacio binaria

|dea:
p.|.1 =2523



Temps exponencial | polinomial

% _
 Temps polinomial  Temps exp ial
= - . /////

 Un algorisme aplicat e« Un algorls

a un numero que triga  aun //////// Ju

un temps que és IPS que

funcié polinomial de

les xifres del numero.

e Si doblem el numero
de xifres, es multiplica
el temps per una
constant




Que fa el RSA

Es un algorisme de clau
publica.

Es basa en que hi ha
funcions que son facils



RSA funciona gracies a que

Multiplicar es polinomial.

Factoritzar “sembla’



« Si poden construir
ordinadors quantics
prou grossos, es pot
factoritzar en temps
polinomial.

* Peter Shor (1994)

e 2012: factoritzacio

21 en un ordinador
quantic. /?//// /,



“acabats en 17 (en qualsevol base).

Postulat de Bertrand-Txevitxev: Per a ///// _
. - // //' ~ T
nombre n>2, hi ha algun nombre primer p tal gt

primers amb reste a al dividir per b, si
primers entre si. /%/

.
Teorema dels nombres primers




suma de dos nombres primers.

Conjectura dels Primers Bessons:
primers p tals que p+2 es primer.
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