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A New Lower Bound for Odd Perfect Numbers 

By Richard P. Brent and Graeme L. Cohen 

Notation: 

N is an odd perfect number (if one exists) and p a prime. 

p^k -> s means that s - sigma(p0k) or sigma(p^k)/2 and p^k II N implies s I N. 

81 is integer part of loglO (lower bound on N if p^k II N), using LCM and factors of sigma(p0k) shown. 

B2 is integer part of loglO (p^2k), so l0B2 is a lower bound on N if p^k I N. 

B3 is integer part of loglO (lower bound on N valid at this point in the proof tree). 

D means sigma(p^k) has a divisor which has already been considered. 

S means sigea (N) > 2N; worst-case relevant factors of N follow. 

n means a number (prime or composite) used in bound only via LCM. 

p# means a prime of # decimal digits, equal to 1 mod 4, 
defined by division or the same as on the previous line. 

P# means a prime of # decimal digits, equal to 3 mod 4. 
defined by division or the same as on the previous line. 

q^m means prime at beginning of line to power m. 

... means a number which is irrelevant to the proof. 

Factors given explicitly are prime. 

1: 12702 -> 3.5419, B1 12 
2: 541902 -> 3.31.313.1009, BN 23 
3: 100901 > 5.101, Bl 29 
4: 10102 -> 10303, BN 37 
5: 1030302 -> 3.5827.6013, B1 53 
6: 607302 -> 3.7..., S 3^4.5^2.7^2 
7: 6073^4 -> 61.1909811.11677891, BN 90 
8: 11677891^2 -> 3.31.73.97..., S 3^4.5^2.31^2.61^2.73^2.97^2.101'2 
9: 11677891^4 > 5.11..., S 3^4.5^2.11^2 
10: 1167789106 -> 7..., S 3^4.5^2.7^2 
11: 11677891010 -> 23..., S 304.502.2302.3102 
12: 11677891^12, N2 169 
13: 607306 -> 239.2591.P17, B1 113 
14: 81026278242304207^2 -> 3.5281.P30, B1 180 
15: 81026278242304207^4 -> 281.n, B1 217; q06, B2 202 
17: 6073010 -> 11..., S 304.502.1102 
18: 6073012 -> 280099.1910331582415162583.p22, B1 181 
19: 6073016 =s n, B1 166 
20: 6073018 -> n, B1 181; q922, B2 166 
22: 1030304 -> 30241.pl2, B1 77 
23: 37264972528102 -> 457.631964743.pl2. B1 123 
24: 48083111209302 -> 3.13812131371.P;3, B1 170 
25: 48083111209304 -> 31.n, B1 192; q96, B3 170 
27: 37264972528104 -> 5.11..., S 302.502.1102.3102 
28: 37264972528106 -> 7..,, S 302.502.702 
29: 372649725281010, B2 231 
30: 1030306 -> 127.2087122493.P13, B1 97 
31: 451307648516302 -> 19^2.1033.7581127.Pl3, B1 145 
32: 720450408688302 -> 3..., S 304.502.1902.3102 
33: 720450408688304, B3 170 
34: 451307648516304 -> 11..., S 302.502.1102.31^2 
35: 451307648516306 -> 7..., S 3o2.5 2.7o2 
36: 4513076485163010, B2 253 
37: 10303010 -> 1738389269.p31, BN 149 
38: p3102 -> 3.271.n, B1 214; q04, B2 247 
40: 10303012 -> p49, B1 173 
41: 10303016 -> 17..., S 32 52 .1702 .3102 .1012 .12702 
42: 10303 18-> 191.761.n, B1 178; q922, 02 176 
44: 10104 -> 5.31.491.1381, B1 44 
45: 138102 > 3.7 ..., S 304.502.702 
46: 138104 -> 5.811.1091.822761, B1 76 
47: 82276102 -> 7..., S 302.504.702 
48: 82276104 -> 5.11..., S 302.504.1102.3102 
49: 82276106 85 >7332057.231473537.P20, B1 170 
50: 822761010 -> 89.n, B1 184 
51: 822761012 -> 53.911.n, B1 210; q916, B2 189 
53: 138106 -> 71.2087.P14, Bl 94 
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