is ODD, is a SQUARE, is a CUBE, and prime factors are 1

is EVEN, is PRIME and generates MERSENNE PRIME 272 - 1 = 3

is ODD, is a MERSENNE PRIME and generates MERSENNE PRIME 273 - 1
is EVEN, is a SQUARE, and prime factors are 2 x 2

is ODD, is PRIME and generates MERSENNE PRIME 275 - 1 = 31

is EVEN, and prime factors are 2 x 3. *PERFECT*

is ODD, is a MERSENNE PRIME and generates MERSENNE PRIME 277 - 1 = 127
is EVEN, is a CUBE, and prime factors are 2 x 2 x 2

is ODD, is a SQUARE, and prime factors are 3 x 3

0 is EVEN, and prime factors are 2 x 5

Why primes are interesting

1
~

Prime numbers are integers that have no other factor than themselves, or one.

Prime numbers are the ‘building blocks’ of all other integers, since any integer can be
expressed in terms of prime factors. This is a very useful process for simplifying
divisions, working out lowest common multiples, highest common factors etc.

P O oo Jo U W

But prime numbers are also mysterious. There is no known formula for
predicting the nt" prime number! Since algorithms involving the

product of two large primes is the basis of RSA cryptography that is used Marin Mersenne
extensively for secure internet connections, this feature of prime numbers helps 4321  29x149 3210 _ 2x3x5x107 _ 1588-1648
maintain our security. 5678 2x17x167 642 2x3x107
The .distribution of primes follows a fajrly random pgittern, Wh?ch can be seen by This can’t be simplified since This fraction can be simplified
plotting a Ulam spiral or number spiral plot. Or simply a grid with the primes both numerator and denominator since common factors of
coloured. have no common prime factors 2x3x107
Mersenne Primes are of the form: |M b = 2P -1 ?3?6313152;&%3191’
where p is also prime_ ! 144 143 142 141 140 136 135 134
Note not all primes p will result in a Mersenne prime.
65 63 58 57 90
Perfect numbers can be found from the formula (which has a Mersenne prime factor)
36 56
-1
P,=2"%(2"-1)| p=2357,1317,19,31,61,89,107,127..
\ Primes 55
Perfect numbers are numbers where the sum of all possible factors that make
. . — Mersenne
(excluding the number itself) = the number. ) 54
primes
PERFECT #1: 271 * (272 - 1) = 6 = 14243 28 Perfect
PERFECT #2: 272 * ( 273 - 1 ) = 28 = 1+2+4+7+14
PERFECT #3: 2"4 * ( 2”5 - 1 ) = 496 = 1+2+4+8+16+31+62+124+248 Cubes
PERFECT #4: 27”6 * ( 277 - 1 ) = 8128 = 20 27 52
1+2+4+8+16+32+64+127+254+508+1016+2032+4064 Squares
PERFECT #5: 2712 * ( 2713 - 1 ) = 33550336 = | 26 51

1+2+4+48+16+32+64+128+4256+512+1024+2048+4096+8191+16382+32764+65528
+131056+26211+524224+1048448+2096896+4193792+8387584+16775168

Cube and square

44 45 46 49 50

At the time of writing, only 47 Perfect numbers have been found. And all of these are even ...

75 16 77 78 80 81 82

First fifty million primes!

https://primes.utm.edu/lists/small/millions/ 114 115 116 117 118 119 120 121
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800 B899 898 287
785 784 783 782
786 676 675
678 576
7885 679 578 485
789 880 579 488
780 881 580
781 682 581 488
782 582 488
793 884 582 490
794 885 584
795 666 585 482
796 687 586 493
888 494
798 689 5988 485
789 6890 588 485
800 590 497
a01 892 591 498
202 893 592
203 684 500
804 695 594 501
805 896 595 502
808 897 596
807 698 597 504
308 6599 598 505
700 508
210 600 507
702 602
812 703 704 705
2813 814 815 318
932 933 934 935

Perfect
Cubes

Squares

896 895 884 883
781 780 779 778
674 672 671
575 574 573 572
4584 483 402 431
400 399 398
402 225 324 323
403 326 256
404 327 258
405 328 259 198
406 329 260
407 230 261 200
408 262 201
332 202
410 333 264 203
411 334 265 204
412 335 266 205
413 336 267 2068
414 268 207
415 238 208
416 339 270 208
417 340 210
418 341 272
342 273 274
420 243 344 345
422 423 424
508 510 511
603 604 605 606
706 707 708
817 818 819 820
936 938 928

*  Sguarcs Primes *  Cubes Mersennc *  Perfect

Cube and square

892 891 890 888
777 776 775 774
670 669 662 657
570 565 568
478 477
396 395 394
321 320 318
254 253 252

195 194
144 143 142
100 99
102 65

66
104 657 38
105 68 39
106 69 40

154
158
186 111 112
158 159 160
212 213 214 215
275 276 278
346 348
425 426 427 428
512 513 514 515
608 609 610
710 711 712 713
822 824
940 942 943

a8g 886 835
772771 770
666 665 664 663
567 566 565 564
476 475 474 473
393 392 391 390
318 316 315
250 248 248
182 190 188
141 140 128
98
G3

21 22

44 45

75 76 77 78
114 115 116 117
161 182 164
216 217 218 218
279 260 282
350 351 352
429 430 4322
516 517 518 519
611 612 614
714 745 716 717
825 826 828
944 945 946

768
862
562
472 471
388
314
247 246
188 187
138
93
58

28
27
2%
49
80
118 119
185 166
220 221
284
354 355
434
520
615 616
718
830
948 849

Numberspiral N=1000

882
767 768
860

561 560
470 469
357 388
312
245 244
186 185
135 134
92 91
57 90
56

55

54

el
51
50
81 62
120 121
168
222
285 286
356 357
435 428
522
618
720 721
831 832
950 951

880 879 878
785 784 762 782
658 657 656 655
559 556 556
466 466 465
385 384 382
310 209 308
243 242 306
183 240 305
182 304
238 303
1680 237 302
236 301
178 235 300
177 234 299
176 298
175 232 297
174 231 298
230 295
172 294
171 228
170 292
224 225 226 291
287 266 288 290
358 360 361
437 438 440
524 526 526 527
620 621 622
722 723 724 725
833 834 835 836
952 954 955

876 875 874 873
760 759 758
654 652 651
555 554 553 650
464 552 649
381 462 551 648
380 550
460 549 646
378 459 548 645
377 458 6844
76 548
375 456 545 642
374 455 544
454 543 640
372 453 542 638
371 452 638
370 451 540 637
369 450 539 626
288 538 635
448 537 634
366 447 536 633
265 446 535 622
364 445 534
363 444 533 630
362 532 628
441 442 531 628
528 529 530 627
623 624 625 626

a72 871
870
756 B69
755 866
754 867
753 866
752 BES
864
750
749 862
748 861
747 860
746
745 858
744
856
742 855
741 854
740
852
738 851
737 850
736 849
735 846
734 847
846
732 845
731 844

728 727 720[728]730 843

237 838 340
956 857 968 938

Squares Primes

841 842
980 981

Cubes

Wersenne

Numberspiral N=5000

® Squares

Perfect

#  Squares

Squares

Primes ® Cubes *  Mersenne @ Perfect

Numberspiral N=50

Primes # Cubes Kersenne ®  Perlect

Numberspiral N=150

Primes  +  Cubes Mersenne

Numberspiral N=50000

®  Squares

s Squares

Squares

Primes ® Cubes ¢ Mersenne @ Perfect

Numberspiral N=100

Prines &  Cubes Mcrsenne ¢ Perfect

Numberspiral N=500

Primes « Cubes Mersenne

Numberspiral N=100000

Perfect




Number grid, with prime numbers only shaded red

First 10,000 primes

First 1,000,000 primes
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1is ODD, is a SQUARE, is a CUBE, and prime factors are 1

2 is EVEN, is PRIME and generates MERSENNE PRIME 272 -1 =3

3is ODD, is a MERSENNE PRIME and generates MERSENNE PRIME 23 - 1 =7
4 is EVEN, is a SQUARE, and prime factors are 2 x 2

5is ODD, is PRIME and generates MERSENNE PRIME 275 -1 =31

6 is EVEN, and prime factors are 2 x 3. *PERFECT*

7 is ODD, is a MERSENNE PRIME and generates MERSENNE PRIME 277 - 1 = 127
8 is EVEN, is a CUBE, and prime factors are 2 x 2 x 2

9is ODD, is a SQUARE, and prime factors are 3 x 3

10 is EVEN, and prime factors are 2 x 5

11 is ODD, is PRIME

12 is EVEN, and prime factors are 2 x 2 x 3

13 is ODD, is PRIME and generates MERSENNE PRIME 2713 - 1 = 8191
14 is EVEN, and prime factors are 2 x 7

15 is ODD, and prime factors are 3 x 5

16 is EVEN, is a SQUARE, and prime factors are 2 x 2 x 2 x 2

17 is ODD, is PRIME and generates MERSENNE PRIME 2717 - 1 = 131071
18 is EVEN, and prime factors are 2 x 3 x 3

19 is ODD, is PRIME and generates MERSENNE PRIME 2719 - 1 = 524287
20 is EVEN, and prime factors are 2 x 2 x 5

21 is ODD, and prime factors are 3 x 7

22 is EVEN, and prime factors are 2 x 11

23 is ODD, is PRIME

24 is EVEN, and prime factors are 2 x2x 2 x 3

25 is ODD, is a SQUARE, and prime factors are 5 x 5

26 is EVEN, and prime factors are 2 x 13

27 is ODD, is a CUBE, and prime factors are 3 x 3 x 3

28 is EVEN, and prime factors are 2 x 2 x 7. *PERFECT*

29 is ODD, is PRIME

30 is EVEN, and prime factors are 2 x 3 x 5

31is ODD, is a MERSENNE PRIME and generates MERSENNE PRIME 2731 - 1 = 2147483647
32 is EVEN, and prime factorsare 2x2x2x 2 x 2

33 is ODD, and prime factors are 3 x 11

34 is EVEN, and prime factors are 2 x 17

35 is ODD, and prime factors are 5 x 7

36 is EVEN, is a SQUARE, and prime factors are 2 x 2 x 3 x 3

37 is ODD, is PRIME

38 is EVEN, and prime factors are 2 x 19

39 is ODD, and prime factors are 3 x 13

40 is EVEN, and prime factorsare 2x2x2 x5

41is ODD, is PRIME

42 is EVEN, and prime factors are 2 x 3 x 7

43 is ODD, is PRIME

44 is EVEN, and prime factors are 2 x 2 x 11

45 is ODD, and prime factors are 3 x 3 x5

46 is EVEN, and prime factors are 2 x 23

47 is ODD, is PRIME

48 is EVEN, and prime factorsare 2x2x2x2x 3

49 is ODD, is a SQUARE, and prime factors are 7 x 7

50 is EVEN, and prime factors are 2 x5 x5

51 is ODD, and prime factors are 3 x 17

52 is EVEN, and prime factors are 2 x 2 x 13

53 is ODD, is PRIME

54 is EVEN, and prime factors are 2 x 3x 3 x 3

55 is ODD, and prime factors are 5 x 11

56 is EVEN, and prime factorsare 2 x2x2x 7

57 is ODD, and prime factors are 3 x 19

58 is EVEN, and prime factors are 2 x 29

59 is ODD, is PRIME

60 is EVEN, and prime factorsare 2 x2x3x5

61 is ODD, is PRIME

62 is EVEN, and prime factors are 2 x 31

63 is ODD, and prime factors are 3x 3 x 7

64 is EVEN, is a SQUARE, is a CUBE, and prime factorsare 2x2x2x2x2x 2
65 is ODD, and prime factors are 5 x 13

66 is EVEN, and prime factors are 2 x 3 x 11

67 is ODD, is PRIME

68 is EVEN, and prime factors are 2 x 2 x 17

69 is ODD, and prime factors are 3 x 23

70 is EVEN, and prime factors are 2 x5 x 7

71is ODD, is PRIME

72 is EVEN, and prime factorsare 2 x2x2x3x 3
73 is ODD, is PRIME

74 is EVEN, and prime factors are 2 x 37

75 is ODD, and prime factors are 3 x5 x5

76 is EVEN, and prime factors are 2 x 2 x 19

77 is ODD, and prime factors are 7 x 11

78 is EVEN, and prime factors are 2 x 3 x 13

79 is ODD, is PRIME

80 is EVEN, and prime factorsare 2x2x2x2x5
81 is ODD, is a SQUARE, and prime factors are 3 x3x 3 x 3
82 is EVEN, and prime factors are 2 x 41

83 is ODD, is PRIME

84 is EVEN, and prime factorsare 2 x2x 3 x 7

85 is ODD, and prime factors are 5 x 17

86 is EVEN, and prime factors are 2 x 43

87 is ODD, and prime factors are 3 x 29

88 is EVEN, and prime factors are 2 x 2 x 2 x 11
89 is ODD, is PRIME

90 is EVEN, and prime factors are 2x 3 x 3 x5

91 is ODD, and prime factors are 7 x 13

92 is EVEN, and prime factors are 2 x 2 x 23

93 is ODD, and prime factors are 3 x 31

94 is EVEN, and prime factors are 2 x 47

95 is ODD, and prime factors are 5 x 19

96 is EVEN, and prime factorsare 2x2x2x2x2x3
97 is ODD, is PRIME

98 is EVEN, and prime factors are 2 x 7 x 7

99 is ODD, and prime factors are 3 x 3 x 11

100 is EVEN, is a SQUARE, and prime factorsare 2x2 x5 x5

Prime factorization and
number type of the first
100 integers.
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