
Table _: Mersenne Prime Squares + Butterfly Fractal1

(2y2+y)/y [2(x2+y2)]-1 z2 - OC x2 - CR (x2 - CR)2 z2 - PN z - x (z - x)2 x2 - x x2 - x z2 - OC [2(x2+y2)]-1
*Butterfly Fractal1 

Shortcuts(2x2-x)/x 4CR + 1 xMp = 2CR + x xz/Mp = 
(Mp+1)/2 CR + x yMp = 2CR - y yz/Mp =  CR - y     

(Mp - 1)/2 CR - y y2 + y y2 + y xMp = 2CR + 
x 4CR + 1

x + y = x2 - y2 xz + yz
x2 + xy = 
2xy + x = 
2x2 - x

x2 - xy xz - xy
y2 + xy = 
2xy - y = 
2y2 + y

x -1 =             
(xz - 1)/(2p  + 1) (yz/z)2 xz -  x2 2n=2ᵖ⁻¹ 

=x 2n=2ᵖ⁻¹ =x xz -  x2 
x2 + xy = 
2xy + x = 
2x2 - x

∑ =summing up 
the 2ⁿ values 

sequentially by # 
of Entries.

xz + yz  (2ⁿ+1)(2ⁿ+1)= (2ᵖ)(2ᵖ)    
= (2ᵖ)²

2PN/2p PN + OC Mp + OC PN/Mp (PN/Mp)2 PN - Mp OC/Mp (OC/Mp)2 PN-PNS PN-PNS CR+PNS PN + OC - by 4x

p z z2 xz x x2 yz y y2 xy p 2n 2n= # of Entries=n, 
start @ x

# of Entries=n+1    
# of Entries=p, 

start @ x

# of Entries=n+2            
# of Entries=p+1,    

start @ x

Subtract 3•x value 
from the previous 

∑

*Add + 1 to the ∆ 
found in the 

previous Subtract 
3x column

Add + 1 = z²  = MPS               

 *see Example at bottom

# p Mp = 2p -1 Mp2 = MPS PN = (2p-1)(2p -1) 2p-1 = 2p/2 PNS OC OC/Mp OCS CR p n 2n=x ∑2ⁿ=xy=CR ∑2ⁿ+1=xz=PN ∑2ⁿ+2 Subtract 3x Add + 1=z² 
=MPS

Calculation 
Shortcuts

1 2 3 9 6 2 4 3 1 1 2 2 1 2 2 6 14 8 9 If you know x you can 
quickly calculate the 

rest.   

    x = 2ⁿ                           and                
x = 2ᵖ⁻¹  = 2ᵖ/2  

where p = PRIME 

y = x-1 

z = Mp = x + y   

x • y = CR = x² - x 

x • y = CR = y² + y 

x • z = PN = x² + xy 

y • z = OC = y² + xy 

x²  = PNS = CR + x 

y²  = OCS = CR - y 

z²  = MPS = Mp²1                                

 *for a 2ⁿ shortcut:       
add + 1                  

 to (2ⁿ+1)(2ⁿ+1)                
= (2ᵖ)(2ᵖ) = (2ᵖ)², 

subtracted by 4x.                      
Example, if n=2, then 

doubling 2ⁿ+1 = 2⁶          
then 2⁶- 4x = 64-16 = 48         

and 48 +1 = 49 

2 3 7 49 28 4 16 21 3 9 12 3 2 4 12 28 60 48 49
3 5 31 961 496 16 256 465 15 225 240 5 4 16 240 496 1008 960 961
4 7 127 16129 8128 64 4096 8001 63 3969 4032 7 6 64 4032 8128 16320 16128 16129
5 13 8191 67092481 33550336 4096 16777216 33542145 4095 16769025 16773120 13 12 4096 16773120 33550336 67104768 67092480 67092481
6 17 131071 17179607041 8589869056 65536 4294967296 8589737985 65535 4294836225 4294901760 17 16 65536 4294901760 8589869056 17179803648 17179607040 17179607041
7 19 524287 274876858369 137438691328 262144 68719476736 137438167041 262143 68718952449 68719214592 19 18 262144 68719214592 137438691328 274876858369

8 31 2147483647 46116860141
32420609

230584300813
9952128 1073741824 11529215046

06846976
23058430059
92468481 1073741823 11529215024

59363329
11529215035
33105152 31 30 1073741824 11529215035

33105152
23058430081
39952128

46116860141
32420609

9 61 23058430092
13693951

53169119831
39663487003
54222269399

0401

265845599156
983174465469
261595384217

6

11529215046
06846976

13292279957
84915872903
80706028034

4576

26584559915
69831742348
84960674014

8225

11529215046
06846975

13292279957
84915870597
96405106665

0625

13292279957
84915871750
88555567349

7600
61 60 11529215046

06846976

13292279957
84915871750
88555567349

7600

26584559915
69831744654
69261595384

2176

53169119831
39663487003
54222269399

0401

10 89
61897001964
26901374495

62111

38312388521
64722145895
86755549637
25661930450
5646776321

191561942608
236107294793
378084303638
130997321548

169216

30948500982
13450687247

81056

95780971304
11805364739
66891968943
23976171195
136475136

19156194260
82361072947
93377465333
61848830718
4098607105

30948500982
13450687247

81055

95780971304
11805364739
66885779243
04333481057
686913025

95780971304
11805364739
66888874093
14154826126
411694080

89 88
30948500982
13450687247

81056

95780971304
11805364739
66888874093
14154826126
411694080

19156194260
82361072947
93378084303
63813099732
1548169216

38312388521
64722145895
86755549637
25661930450
5646776321

11 107
16225927682
92133633915
78010288127

26328072917
13929667447
95069209172
83561170115
42341049465
7557168129

131640364585
696483372397
534604587229
102234723183
869431177837

28128

81129638414
60668169578
9005144064

65820182292
84824168619
87673022940
20199309434
62534319453
394436096

13164036458
56964833723
97534604585
60650946643
10502355153
9773440001

81129638414
60668169578
9005144063

65820182292
84824168619
87673022923
97606541142
49170927875
384147969

65820182292
84824168619
87673022932
08902925288
55852623664
389292032

107 106
81129638414
60668169578
9005144064

65820182292
84824168619
87673022932
08902925288
55852623664
389292032

13164036458
56964833723
97534604587
22910223472
31838694311
7783728128

26328072917
13929667447
95069209172
83561170115
42341049465
7557168129

12 127
17014118346
04692317316
87303715884

105727

28948022309
32904885589
27462521719
76962977213
79948920254
64010213945
46514198529

144740111546
645244279463
731260859884
815736774914
748358890663
543491311991

52128

85070591730
23461586584
36518579420

52864

72370055773
32262213973
18656304299
42408293740
41602535252
46609900049
4570602496

14474011154
66452442794
63731260859
88481403536
30801436665
73346670454
15315046401

85070591730
23461586584
36518579420

52863

72370055773
32262213973
18656304299
42406592328
58142066020
73441169677
8686496769

72370055773
32262213973
18656304299
42407443034
49872300636
60025534863
6628549632

127 126
85070591730
23461586584
36518579420

52864

72370055773
32262213973
18656304299
42407443034
49872300636
60025534863
6628549632

14474011154
66452442794
63731260859
88481573677
49147483588
90663543491
31199152128

28948022309
32904885589
27462521719
76962977213
79948920254
64010213945
46514198529

p ODD ODD EVEN EVEN EVEN ODD ODD ODD EVEN p EVEN EVEN EVEN EVEN EVEN EVEN ODD
KEY:   p=PRIME           Mp=Mersenne Prime= 2p -1       Mp2  = Mersenne Prime Square        PN=Perfect Number = (2p-1)(2p -1)         OC=ODD Complement (to PN)          PNS=Perfect Number Square        

OCS=ODD Complement Square        CR=Complement Rectangle      In this section, the ramifications of the Butterfly Fractal1 are shown in tabular form. Put simply, one can take the essential idea of the 
Butterfly Fractal1 : that the MPS and its tri-generational relationship of geometric areas can easily be seen as the natural interference 

of the PRIME wave with the exponential power of 2 wave of numbers. Indeed, one can, using nothing more than the exponential 
power of 2 ,2ⁿ , calculate all the parameters without ever directly invoking the value of p=PRIME, bypassing the Euclid-Euler Theorem.

Calculation 
ShortcutsTable  :  Mersenne Prime Squares: 13 parameters of the First 12 Mersenne Primes. 
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