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New Expansions for Mersenne Primes

Moustafa Ibrahim

This talk highlights some of my new results for the Lucas-Lehmer primality
test for Mersenne numbers and also develops the Euclid-Euler theorem for the
even perfect numbers. For examples, we show the following fresh results:

Theorem 1 Lucas-Lehmer-Moustafa (Version 1)
Given prime p > 5, n := 2°~1. The number 2P — 1 is prime if and only if
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Theorem 2 Lucas-Lehmer-Moustafa (Version 2)
Given prime p > 5. 2P — 1 is prime if and only if
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where n := 2P71 ¢.(n) are defined by the double index recurrence relation

or(m) = —4 p_1(m — 2) — g(m — 4)

and the initial boundary values satisfy

00(0) =2, $1(0) =0, 61(2) =4, 6x(0) = ¢4(2) =0 Vk>?2
and
+2 n=40 (mod )
$o(n) =< 0 n==42 (mod38)
—2 n=+44 (mod 8)

Theorem 3 Lucas-Lehmer-Moustafa (Version 3)
Given prime p > 5. 2P — 1 is prime if and only if
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where n = 271 ¢p.(n) are defined by the double index recurrence relation
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