Talent’s error

1. Introduce

Euclid was a Greek mathematician, often referred to as the "Father
of Geometry". He was active in Alexandria during the reign
of Ptolemy I (323-283 BC). His Elements is one of the most influential
works in the history of mathematics, serving as the main textbook for
teaching mathematics(especially geometry) from the time of its
publication until the late 19th or early 20th century. In the Elements,
Euclid deduced the principles of what is now called Euclidean
geometry from a small set of axioms. Euclid also wrote works
on perspective, conic sections, spherical geometry, number
theory and rigor. His methodology has also influenced many great
scientists.

Most conclusions of a mathematical talent are correct. People adore
him. But if a talent has made an imperceptible mistake, most people will

trust it was correct also.
2. Prime is infinite

One of Euclid’s famous proof is prime is infinite.
Suppose prime is finite, P = {p|2, 3, 5 ... p, }. Constructing a

number p,, =2X3X5X. . Xp +1.



If p,,, 1isaprime, it’s bigger than p,;

If p,., 1s a composite number, all of 2, 3, 5 ,..., p, can’t divide
P...» SO that it can resolve a prime being bigger than p, .

So supposition is false, prime is infinite.

It’s a clever proof.

3. Prime is finite

The interesting thing is below.

Suppose prime is infinite. Constructing a number k= p, /( p, +1)/2), p, 1S
a prime and above 2, k£ is not an integer, otherwise [( p, +1)/2] can divide
p, > then p, has found a divisor and is a composite number. Because
prime is infinite, k =lim p, /( p, +1)/2),, k 1s an integer 2. (( p, +1)/2) can divide
p. » then p has found a divisor and is a composite number
P =2*(( p,+1)/2).

So supposition is false, prime is finite.

4. Who is wrong

Both prime being finite and prime being infinite are correct? One of
they must be wrong. But who 1s correct? Most people will say prime
being infinite is correct. But why, I think the only reason is that it’s
Euclid’s proof, no other more strong reason.

Firstly, let me make an experiment.



The density of prime ((count of prime)/(count of odd number)) is
oscillating to trend to 0 when odd number is increasing.

Prime density data table like below, which displays the regularity very

clearly.

2K+1 sum(prime)/K sum(p)’  K* sum(p)° / K°
00000003 1.0000 1.0000 1.0000
00000005 1.0000 1.0000 1.0000
00000007 1.0000 1.0000 1.0000
00000011 0.8000 0.5120 0.2621
00000013 0.8333 0.5787 0.3349
00000673 0.3601 0.0467 0.0022
00000677 0.3609 0.0470 0.0022
00000683 0.3607 0.0469 0.0022
00000691 0.3594 0.0464 0.0022
00000701 0.3571 0.0456 0.0021
00098807 0.1920 0.0071 0.0001
00098809 0.1920 0.0071 0.0001
00098837 0.1919 0.0071 0.0000
00098849 0.1919 0.0071 0.0000




The function plot like below.
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From the experiment, it seems the evidence supports prime being

finite.



5. Talent’s error

To find out the root cause, I have checked both proofs carefully.
Please read the proof again.

If p,,, 1saprime, it’s bigger than p, ;

If p,,, 1sacomposite number ...,

Does it include all conditions? Does Euclid forget something?

If p,. 1is neither a prime, nor a composite number, does anybody
prove this condition?

Does anybody prove any nature number bigger than 2 is either a
prime or composite number? But infinite is neither a prime, nor a
composite number, there is no any theorem to ensure a nature number
bigger than 2 being either a prime or composite number, because nature
number is infinite, nobody to test all nature number.

So Euclid’s proof is wrong.

6. Conclusion

A great mathematician can hardly make a mistake, but if it’s an
imperceptible mistake, which will mislead mathematician for a long time
because of people’s adoration.

Though Euclid is a great mathematician, he is a human being also.

Both the experiment and logic analyze have demonstrated the famous



proof is wrong.
Whatever, Euclid is a mathematician with my full respects for his

great achievements.
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