
Table 193: -1+1 parameters ÷ 4

Butterfly Fractals as n, 2ⁿ  and 2ⁿ  -1 Inform the Mersenne Prime Squares (MPS)

p p/4 z z/4 z2 z2/4 x=n² *except n=1 n 2n ∑ 2ⁿ  -1 •=•                            
xz =  n∑n

# p Mp = 2p -1 Mp2 = MPS 2p-1 = 2p/2 *n = x  or  x² *2n ∑n = z 2n   -1 PN
1 2 0.5 3 0.75 9 2.25 2 1 2^0 1 2^1 -1 
2 3 0.75 7 1.75 49 12.25 4 2 2^1 3 2^2 -1 6
3 5 1.25 31 7.75 961 240.25 16 4 2^2 7 2^3 -1 28
4 7 1.75 127 31.75 16129 4032.25 64 8 2^3 15 2^4 -1

0 0 0 16 2^4 31 2^5 -1 496
0 0 0 32 2^5 63 2^6 -1

5 13 3.25 8191 2047.75 67092481 16773120.25 4096 64 2^6 127 2^7 -1 8128
0 0 0 128 2^7 255 2^8 -1

6 17 4.25 131071 32767.75 17179607041 4294901760.25 65536 256 2^8 511 2^9 -1

7 19 4.75 524287 131071.75 274876858369 68719214592.25 262144 512 2^9 1023 2^10 
-1 

0 0 0 1024 2^10 2047 2^11 
-1 

0 0 0 2048 2^11 4095 2^12 
-1

0 0 0 4096 2^12 8191 2^13 
-1 33550336

0 0 0 8192 2^13 16383 2^14 
-1

0 0 0 16384 2^14 32767 2^15 
-1

8 31 7.75 2147483647 536870911.75 46116860141324
20609

11529215035331
05152.25 1073741824 32768 2^15 65535 2^16 

-1
0 0 0 65536 2^16 131071 2^17 

-1 8589869056

0 0 0 131072 2^17 262143 2^18 
-1

0 0 0 262144 2^18 524287 2^19 
-1 137438691328

0 0 0 524288 2^19 1048575 2^20 
-1

0 0 0 1048576 2^20 2097151 2^21 
-1

0 0 0 2097152 2^21 4194303 2^22 
-1

0 0 0 4194304 2^22 8388607 2^23 
-1

0 0 0 8388608 2^23 16777215 2^24 
-1

0 0 0 16777216 2^24 33554431 2^25 
-1

0 0 0 33554432 2^25 67108863 2^26 
-1

0 0 0 67108864 2^26 134217727 2^27 
-1

0 0 0 134217728 2^27 268435455 2^28 
-1

0 0 0 268435456 2^28 536870911 2^29 
-1

0 0 0 536870912 2^29 1073741823 2^30 
-1

9 61 15.25 23058430092
13693951

57646075230342
3487.75

53169119831396
63487003542222

693990401
132922799578492000000000000000000000011529215046

06846976 1073741824 2^30 2147483647 2^31 
-1

2305843008139
952128

0 0 0 2147483648 2^31 4294967295 2^32 
-1

0 0 0 4294967296 2^32 8589934591 2^33 
-1

0 0 0 8589934592 2^33 17179869183 2^34 
-1

0 0 0 17179869184 2^34 34359738367 2^35 
-1

0 0 0 34359738368 2^35 68719476735 2^36 
-1

0 0 0 68719476736 2^36 137438953471 2^37 
-1

0 0 0 137438953472 2^37 274877906943 2^38 
-1

0 0 0 274877906944 2^38 549755813887 2^39 
-1

0 0 0 549755813888 2^39 1099511627775 2^40 
-1

0 0 0 1099511627776 2^40 2199023255551 2^41 
-1

0 0 0 2199023255552 2^41 4398046511103 2^42 
-1

0 0 0 4398046511104 2^42 8796093022207 2^43 
-1

0 0 0 8796093022208 2^43 17592186044415 2^44 
-1

10 89 22.25
61897001964
26901374495

62111
154742504910673000000000000

38312388521647
22145895867555
49637256619304
505646776321

95780971304118100000000000000000000000000000000000000
30948500982
13450687247

81056
17592186044416 2^44 35184372088831 2^45 

-1

0 0 0 35184372088832 2^45 70368744177663 2^46 
-1

0 0 0 70368744177664 2^46 140737488355327 2^47 
-1

0 0 0 140737488355328 2^47 281474976710655 2^48 
-1

0 0 0 281474976710656 2^48 562949953421311 2^49 
-1

0 0 0 562949953421312 2^49 1125899906842623 2^50 
-1

0 0 0 1125899906842624 2^50 2251799813685247 2^51 
-1

0 0 0 2251799813685248 2^51 4503599627370495 2^52 
-1

0 0 0 4503599627370496 2^52 9007199254740991 2^53 
-1

11 107 26.75
16225927682
92133633915
78010288127

40564819207303300000000000000000

26328072917139
29667447950692
09172835611701
15423410494657
557168129

6582018229284820000000000000000000000000000000000000000000000000
81129638414
60668169578
9005144064

9007199254740992 2^53 1801439850948198
3

2^54 
-1

0 0 0 1801439850948198
4 2^54 3602879701896396

7
2^55 
-1

0 0 0 3602879701896396
8 2^55 7205759403792793

5
2^56 
-1

0 0 0 7205759403792793
6 2^56 1441151880758558

71
2^57 
-1

0 0 0 1441151880758558
72 2^57 2882303761517117

43
2^58 
-1

0 0 0 2882303761517117
44 2^58 5764607523034234

87
2^59 
-1

0 0 0 5764607523034234
88 2^59 1152921504606846

975
2^60 
-1

0 0 0 1152921504606846
976 2^60 2305843009213693

951
2^61 
-1

2658455991569
8317446546926
15953842176

0 0 0 2305843009213693
952 2^61 4611686018427387

903
2^62 
-1

0 0 0 4611686018427387
904 2^62 9223372036854775

807
2^63 
-1

12 127 31.75

17014118346
04692317316
87303715884

105727

42535295865117300000000000000000000000

28948022309329
04885589274625
21719769629772
13799489202546
40102139454651

4198529

7237005577332260000000000000000000000000000000000000000000000000000000000000

85070591730
23461586584
36518579420

52864

9223372036854775
808 2^63 1844674407370955

1615
2^64 
-1

*Note that 
the n and 2ⁿ  
columns are 
staggered by 

1.
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