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ABSTRACT

A study of Mersenne Number.

Kim Jin-hwa
Advisor : Prof. Park Soon-cheol, Ph. D.
Major in Mathematics Education

Graduate School of Education, Chosun University

Doing research on a number has become a study project for a lot of
mathematicians since the start of the Pythagoras School in Greece in 300 BC.
Especially, since Euclid proved the fundamental theorem of arithmetic, a prime
has been playing a great role in the research on the number theory.

Amongst all, a lot of mathematicians have conducted the research work on the
numbers of having a special form, and Mersenne's prime belongs to one of
them.

The Mersenne’s number having the form like M,=2"—1 when n is an

integer is called Mersenne prime when M, is a prime(p is a prime). Such



Mersenne number is called so by adding the name of the 17th century
mathematician Marin Mersenne, and due to its special form, it i1s used for
modern cryptology and performance test of the computer; in addition, the
Mersenne number is also the biggest form of a prime ever known up to the
present.

Accordingly, in Chapter II of this thesis, this research is going to delve into
the Mersenne number more deeply after doing explanation about the contents of
the basic number theory needed for the understanding of the properties of a
number.

In Chapter III, this research intends to look at the judging method for finding
the Mersenne numbers after looking at the definition of the Mersenne number
through Mersenne’s life and also looking at the process of finding the Mersenne
prime together with the general properties of Mersenne’'s numbers. In addition,

this research introduces the unsolved problems with the Mersenne numbers.
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(i) d=0
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m|(a—b) & a= b (modm)

olth. B3 a%t b7} ¥ mol #ate] FEol obd W a=b(modm)el gk WERIITE

49 2.1
ko] A4 mIt 4o A a, b, ¢, doll W& thEe] AR
(1) a=almodm)
(2) a=b(modm)ol™ b= a(modm)o]t}.
(3) a=b(modm),b=c(modm)o]d a= c(modm)o]t}.
() a=b(modm),c=dmodm)o]™ atec=b+d(modm), ac=bd (modm)
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(F4)

[SXe]

(1) ml(a—a)o]2E a=a(modm)o

5
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(3) a=b(modm),b=c(modm)eld ml(a—b),ml(b—c)oltt o] uf,
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21 9689 2917 1963 Gillies

22 9941 2993 1963 Gillies

23 11213 3376 1963 Gillies

24 19937 6002 1971 Tuckerman

25 21701 6533 1978 Noll, Nickel

26 23209 6937 1979 Noll

27 44497 1339% 1979 Nelson, Slowinski

28 86243 25962 1982 Slowinski

29 110503 33265 1988 Colquitt, Welsh

30 132049 39751 1983 Slowinski

31 216091 65050 1985 Slowinski

32 756339 227832 | 1992 Slowinski, Gage <

33 859433 258716 | 1994 Slowinski, Gage

34 | 1257787 | 378632 | 1996 Slowinski, Gage

35 | 1398269 | 420921 | 1996 Armengaud ] GIMPS
36 | 2976221 | 895932 | 1997 Spence <] GIMPS
37 | 3021377 | 909526 | 1998 Clarkson €] GIMPS
38 | 6972593 | 2098960 | 1999 Hajratwala ] GIMPS
39 | 13466917 | 4053946 | 2001 Cameron <] GIMPS
? 1 20996011 | 6320430 | 2003 Shafer €] GIMPS
? | 24036583 | 7235733 | 2004 Findley €] GIMPS
?7 | 25964951 | 7816230 | 2005 Nowak €] GIMPS
? 1 30402457 | 9152052 | 2005 Cooper £] GIMPS
? | 32582657 | 9808358 | 2006 Cooper £] GIMPS
? | 37156667 | 11185272 | 2008 Elvenich ¢ GIMPS
?7 | 42643801 | 12837064 | 2009 Strindmo ¢ GIMPS
?7 | 43112609 | 12978189 | 2008 Smith ] GIMPS
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2) GIMPS ¢} PrimeNet

GIMPS+= IEHlE o] &3le] WEM= &g e ZRAER ‘Great Internet
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(George Woltman)& F7l2 - #lW AL o] &ste] &8 FHFHAA & F 3
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gk ol gk M AAA o] ZRAE Fojslal T FELS AEAESY PCES
ol o dAuA & wWEAY JAZ Hol shuke] MY FHAFHIE W
Aolth =, o] AxdEe wpudlo] SlELE Hx %al 2o 1% wo dAike A s
= Zlolth AAE o]& o]&ste] 1998 w7k wWwk 2] elste] wEAl= FE
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Primed5 Z2 1L 53 M3 M2 2542 HAEdREE 63

Primed5 - [Worker #1 - Waiting for work]
. Test Edit Advanced Options MWindow Help

g X

[Apr 24 11:35] Test 1, 7800 Lucas-Lehmer iterations of M9961473 using Penti|
[Apr 24 11:35] Torture Test completed 0 tests in 0 minutes - 0 errors, 0 warnin
[Apr 24 11:35] Worker stopped.

[Apr 24 11:37] Worker starting

[Apr 24 11:37] Setting affinity to run worker on logical CPUs 0.1

[Apr 24 11:37] Starting primality test of M127 using generic reduction FFT len:
[Apr 24 11:37] M127 is prime! We1: DOFEDOFE,DD0DDO0ODD

[Apr 24 11:37] No work to do at the present time. Waiting.

£
For Help, press F1

<9 3. Prime9% - M,,,>

Prime95 - [Warker #1 - Waiting for work]
. Test Edit Advanced Options  Mindow Help

[Apr2411:
[Apr 24 11:
[Apr 24 11:
[Apr 24 11:
[Apr 24 11:
[Apr 24 11:
[Apr 24 11:
[Apr 24 11:
[Apr 24 11:
[Apr 24 11:
[Apr 24 11:
[Apr 24 11:

-

38] Worker starting

38] Setting affinity to run worker on logical CPU #0

38] Beginning a continuous self-test to check your computer.

38] Please read stress.txt. Choose Tes#Stop to end this test.

38] Test 1, 7800 Lucas-Lehmer iterations of M9961473 using Pentiu
38] Torture Test completed 0 tests in 0 minutes - 0 errors, 0 warning
38] Worker stopped.

39] Worker starting

39] Setting affinity to run worker on logical CPUs 0,1

39] Starting primality test of M67 using generic reduction FFT length
39] M67 is not prime. Res64: 000000000AE3B2C2. Wel: DAB5B26E
39] No work to do at the present time. Waiting.

Fﬁr Help. press F1

<% 4. Prime% - Mg >
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