Lucas-Lehmer Test

There is a beautiful algorithm for determining the primality of Mersenne numbers (numbers of the form 
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), which is called Lucas-Lehmer Test. Before going into the detail of this algorithm, we point out a simple observation:

if n is composite then 
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 must also be composite.

Therefore, to find Mersenne primes it suffices to look for those 
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 with p is prime. Here is the history of the discovery of the Mersenne primes.

	p
	Year
	Digits
	
	p
	Year
	Digits

	2
	?
	1
	
	9689
	1963
	2917

	3
	?
	1
	
	9941
	1963
	2993

	5
	?
	2
	
	11213
	1963
	3376

	7
	?
	3
	
	19937
	1971
	6002

	13
	1461
	4
	
	21701
	1978
	6533

	17
	1588
	6
	
	23209
	1979
	6987

	19
	1588
	6
	
	44497
	1979
	13395

	31
	1750
	10
	
	86243
	1982
	25962

	61
	1883
	19
	
	110503
	1988
	33265

	89
	1911
	27
	
	132049
	1983
	39751

	107
	1913
	33
	
	216091
	1985
	65050

	127
	1876
	39
	
	756839
	1992
	227832

	521
	1952
	157
	
	859433
	1993
	258716

	607
	1952
	183
	
	1257787
	1996
	378632

	1279
	1952
	386
	
	1398269
	1996
	420920

	2203
	1952
	664
	
	2976221
	1997
	895932

	2281
	1952
	687
	
	3021377
	1998
	909526

	3217
	1957
	969
	
	6972593
	1999
	2098960

	4253
	1961
	1281
	
	13466917
	2001
	4053946

	4423
	1951
	1332
	
	
	
	


There are 38 known Mersenne primes up to now. The greatest four are found by the Great Internet Mersenne Prime Search (GIMPS; see http://www.mersenne.org/prime.htm).

Indeed, the largest known prime has almost always been a Mersenne prime. This is because of the following exceedingly simple algorithm.

Lucas-Lehmer Test

Let p be an odd prime. Define the sequence 
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 (reduced modulo 
[image: image8.wmf]p

M

).

The Mersenne number 
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 is prime if and only if 
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