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Why primes are interesting 

 

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. 

 

But prime numbers are also mysterious. There is no known formula for 

predicting the nth prime number! Since algorithms involving the 

product of two large primes is the basis of RSA cryptography that is used 

extensively for secure internet connections, this feature of prime numbers helps 

maintain our security. 

 

The distribution of primes follows a fairly random pattern, which can be seen by 

plotting a Ulam spiral or number spiral plot. Or simply a grid with the primes 

coloured. 

 

 

Mersenne Primes are of the form: 2 1p

p
M  

where p is also prime.  

Note not all primes p will result in a Mersenne prime. 

112 1 23 89  

Perfect numbers can be found from the formula (which has a Mersenne prime factor) 

 12 2 1p p

p
P  

PERFECT #1: 2^1 * ( 2^2 - 1 ) = 6 = 1+2+3 

PERFECT #2: 2^2 * ( 2^3 - 1 ) = 28 = 1+2+4+7+14 

PERFECT #3: 2^4 * ( 2^5 - 1 ) = 496 = 1+2+4+8+16+31+62+124+248 

PERFECT #4: 2^6 * ( 2^7 - 1 ) = 8128 = 

1+2+4+8+16+32+64+127+254+508+1016+2032+4064 

PERFECT #5: 2^12 * ( 2^13 - 1 ) = 33550336 = 

1+2+4+8+16+32+64+128+256+512+1024+2048+4096+8191+16382+32764+65528 

+131056+26211+524224+1048448+2096896+4193792+8387584+16775168 

 

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

Perfect numbers are numbers where the sum of all possible factors 

(excluding the number itself) = the number. 

2,3,5,7,13,17,19,31,61,89,107,127...p 

Marin Mersenne 

1588-1648 

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

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

3 is ODD, is a MERSENNE PRIME and generates MERSENNE PRIME 2^3 - 1 = 7 

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

5 is ODD, is PRIME and generates MERSENNE PRIME 2^5 - 1 = 31 

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

7 is ODD, is a MERSENNE PRIME and generates MERSENNE PRIME 2^7 - 1 = 127 

8 is EVEN, is a CUBE, and prime factors are 2 x 2 x 2 

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

10 is EVEN, and prime factors are 2 x 5 

4321 29 149

5678 2 17 167




 

3210 2 3 5 107
5

642 2 3 107

  
 

 

This can’t be simplified since 

both numerator and denominator 

have no common prime factors 

This fraction can be simplified 

since common factors of  

2 3 107 

https://primes.utm.edu/lists/small/millions/ 

First fifty million primes! 
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= 3,7,31,127,8191, 

131071, 524287 ... 
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First 10,000 primes 
First 1,000,000 primes 

Number grid, with prime numbers only shaded red 
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1 is ODD, is a SQUARE, is a CUBE, and prime factors are 1 

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

3 is ODD, is a MERSENNE PRIME and generates MERSENNE PRIME 2^3 - 1 = 7 

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

5 is ODD, is PRIME and generates MERSENNE PRIME 2^5 - 1 = 31 

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

7 is ODD, is a MERSENNE PRIME and generates MERSENNE PRIME 2^7 - 1 = 127 

8 is EVEN, is a CUBE, and prime factors are 2 x 2 x 2 

9 is 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 2^13 - 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 2^17 - 1 = 131071 

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

19 is ODD, is PRIME and generates MERSENNE PRIME 2^19 - 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 x 2 x 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 

31 is ODD, is a MERSENNE PRIME and generates MERSENNE PRIME 2^31 - 1 = 2147483647 

32 is EVEN, and prime factors are 2 x 2 x 2 x 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 factors are 2 x 2 x 2 x 5 

41 is 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 x 5 

46 is EVEN, and prime factors are 2 x 23 

47 is ODD, is PRIME  

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

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

50 is EVEN, and prime factors are 2 x 5 x 5 

 

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 3 x 3 x 3 

55 is ODD, and prime factors are 5 x 11 

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

61 is ODD, is PRIME  

62 is EVEN, and prime factors are 2 x 31 

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

64 is EVEN, is a SQUARE, is a CUBE, and prime factors are 2 x 2 x 2 x 2 x 2 x 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 x 5 x 7 

71 is ODD, is PRIME  

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

73 is ODD, is PRIME  

74 is EVEN, and prime factors are 2 x 37 

75 is ODD, and prime factors are 3 x 5 x 5 

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 factors are 2 x 2 x 2 x 2 x 5 

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

82 is EVEN, and prime factors are 2 x 41 

83 is ODD, is PRIME  

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

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 factors are 2 x 2 x 2 x 2 x 2 x 3 

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 factors are 2 x 2 x 5 x 5 

Prime factorization and  

number type of the first 

100 integers. 
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