
A Summary of Intent

Hopefully this summary will spell out my intents, trials, and of course failures. I’ll begin with this, I, like a lot of people, are fascinated with

prime numbers.

 Taking the GCD efforts, the below group will begin with “pa=1”.

pa = 1;

p = Select[Range[50], gcd(#1, pa) 1 &]

{1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25,

26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50}

Select[#1 > 1 &][p]〚1〛
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The 50 range is just a number filled in. In reality it should be about "pa3” but for now this is simpler. The first “out” is just a visual for me to

make sure I typed everything right, but the second “out” is the goal. This method will, using GCD, display the next prime not in the sequence.

In this case, the first one >1.

 For the next one we need to multiply our output of 2 with our original input of 1...

pa = 1 × 2;

p = Select[Range[50], GCD[#1, pa] ⩵ 1 &]

{1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49}

Select[#1 > 1 &][p][[1]]
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 This works well as one travels down the number line...

pa = 1 × 2 × 3;

p = Select[Range[50], GCD[#1, pa] ⩵ 1 &]

{1, 5, 7, 11, 13, 17, 19, 23, 25, 29, 31, 35, 37, 41, 43, 47, 49}

Select[#1 > 1 &][p][[1]]
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 This method will even tell us when we skip a prime.

pa = 1 × 2 × 3 × 5 × 11;

p = Select[Range[50], GCD[#1, pa] ⩵ 1 &]

{1, 7, 13, 17, 19, 23, 29, 31, 37, 41, 43, 47, 49}

Select[#1 > 1 &][p][[1]]
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 There are several things I’ve been trying to resolve. 

Noticing that when 1x2x3 is the input, 25 shows up. This has recently shunned others from further investigation, 
but what they didn’t see was that 25 shows up because 5 wasn’t a part of the input. When 5 is added in, they’ll say 
that 49 shows up and it’s not a prime. 49 shows up because we haven’t introduced 7 yet. The first “failure” will 
always occur as the (first number in the GCD sequence > 1)2. That being said I am trying to find a way that no 
matter the number of primes for an input, Mathematica takes those as input, finds the next prime then squares it. Let 
me show one more... With the range at 50 we’re rather limited, but we know we can only promise the result is 
prime up to the output squared, or in this case 121.

pa = 1 × 2 × 3 × 5 × 7;

p = Select[Range[50], GCD[#1, pa] ⩵ 1 &]

{1, 11, 13, 17, 19, 23, 29, 31, 37, 41, 43, 47}

Select[#1 > 1 &][p][[1]]
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 Now we see almost all the primes from 1-121, but I’m also looking for a way to count for the input of 1,2,3,5,7.

pa = 1 × 2 × 3 × 5 × 7;

p = Select[Range[121], GCD[#1, pa] ⩵ 1 &]

{1, 11, 13, 17, 19, 23, 29, 31, 37, 41, 43, 47, 53,

59, 61, 67, 71, 73, 79, 83, 89, 97, 101, 103, 107, 109, 113, 121}

Select[#1 > 1 &][p][[1]]
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 In order to find the number of primes less than a given, we’ll need to count the input. What would be really 
convenient is when one inputs, in this example, 1,2,3,5,7, after finding that 11 is the next prime, having a step that 
squares it and inserts it into the Range[] so the list is only primes. But in this case we know that 1,2,3,5,7 will give 
us primes up to 121 so just input any number and evaluate...in this case I used 39 to find the length...
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pa = 1 × 2 × 3 × 5 × 7;

p = Select[Range[121], GCD[#1, pa] ⩵ 1 &]

{1, 11, 13, 17, 19, 23, 29, 31, 37, 41, 43, 47, 53,

59, 61, 67, 71, 73, 79, 83, 89, 97, 101, 103, 107, 109, 113, 121}

Select[#1 > 1 &][p][[1]]

11

Select[#1 < 121 &][p]

{1, 11, 13, 17, 19, 23, 29, 31, 37, 41, 43, 47, 53,

59, 61, 67, 71, 73, 79, 83, 89, 97, 101, 103, 107, 109, 113}

Length[Select[#1 < 39 &][p]]
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 There are 9 primes less than 39, but if we add the input we get either 13 or 14 depending on the stance on the 
number one.

 One more note to share is that when it comes to finding the number of primes less than a given, the general way is 
to do the following, though it’s sloppy and unproven. With this, if we wanted the number of primes less than 100, 
we’ll need to input all primes up to but excluding 11. With that we’ll have them up to 121. Here if we want the 
number of primes less than 100, I substitute g...

g = 100;

 g + 1
2

11

Conclusion

The more I dig, the more that is uncovered regarding this method of manipulating primes. Like a lot of people I would love nothing more than

to spend countless hours exploring all ranges of possibilities, but I’m also aware that sometimes it makes sense to ask for help. There is more to

the effort. I would love to be able to manipulate and explore further, though I keep finding hurdles when I try to simplify the methods. Here’s a

couple things I’m looking for if at all possible...

 Traditional way to produce the next prime (using GCD method).

 Traditional format for finding the number of primes less than, using the GCD method.
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