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Sum of prime numbers
(suggested solutions)

Abstract: the author has improved the published articles.
about this theme. And I want to express my deep gratitude to the editors
AMUJS for interest and understanding of my work . In turn, the author
strives to convey to reader important conclusions in his opinion, which in
this article, namely that a transition from the ternary problem is possible
to binary and further to solving the problem of infinity of numbers of twins.
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1. Algebraic sum 4x prime any even.
2. Sum of 2 prime numbers.
3. Number of representations by the sum of primes, both even and odd not one.
4.Sum of 2 or more prime numbers.

5. Gemini is endless.

1. Algebraic sum 4x prime any even.

The sum of four primes - any even number does not require special

proof if the ternary problem is proven:
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PP, py +3=2K+1+3 _ 2(K+2) (01)
where K=3 | and taking into account 4 twos, then starting from 8 all numbers are
even. Let us prove that the sum of 4 primes is any even number with the smaller
equal to 8.
Let the sum of four primes be equal to some even 2N.
pitpyt pst p,=2N (02)
where is the integer V=% (N-not any)
Add 1 to both sides:
p,tp,tp,+p,H1=2N+1 (03)
According to the ternary problem, the right side (03 ) is the sum of three starting
from 9=3+3+3:
PPyt pyt pyt1=pst pet p; (04)
Adding 1 again:

Pt Pyt oyt pat2=pstpetpotl (05)
We replace the sum ~ PstPetl = PstPot P \ith the smallest 7=2+2+3.

Now we have:

PPyt Pyt pyt2=pot pytpet pyg (06)
Which indicates that all even numbers are previous and subsequent and in ()
integer N=% - any!
By algebraic sum we mean that in four there are from 1 to 3x
primes can have a minus sign. And then the total algebraic sum
starts with 2. This is obvious from:

P1—Py—Py— Py H2=ps—ps—DP;— Dy (07)

if we swap the prime numbers, we get the sum of 4 prime numbers equal to



any even number starting from 8.

2. Sum of 2 prime numbers

The sum of 2 prime numbers is any even number, starting from 4.
According to above:
Pt Pyt pytpy=2N (08)

where is the integer N=4%

from which it follows that when IN=2(p P42 yneem:
Pytpi=pitpyt2 (09)
which means the next even number is the sum of two primes
the sum of two primes is the previous even number plus two.
Substituting instead of P1.P2 the values of P3P+ we have an infinite series of all

even 4, 6... numbers without exception!
Let us assume inequality (09). Then, according to the sum of four, any even:
pstpet Pt p#Epitpytpstp,  (10)
from which it follows:
Ps—Py=2N, (11)
pstpetp,=2K+1 u p,+p,+p,=2K,+1 (12)
which ultimately means that an even number is not equal to the difference of two

any odd ones, which is impossible and (09) equality.

3. Number of representations by the sum of primes, both even and odd not one.

According to point 1:
P\t P=Dpytpst P Dy ([3)

PitPyt P7=Py+Pst D (]4)



Starting from 11, any odd number is representable at least in 2x

options 2+2+7=11, 3+3+5=11, etc.

According to the ternary problem, we have a recurrent formula for a prime number:
Pi=pPtpitp, (15)

Similar to the algebraic sum of 4 primes for 3 primes:

P1=Pst P P; (16)
What follows:
Pt P;=Dst Dg (17)

Starting from 14, any even number can be represented in more than one variant:
14=7+ 7,
14=11+3 etc.

4. Sum of 2 or more prime numbers.

If the number of primes is more than three, then for an even number, it can
be replaced by the sum of two primes and, for odd, by the sum of three.
The sum of 2 or more primes is equivalent for even n -
their number is corresponding to any even number, starting from 2n for even
number of terms, and odd, starting 2n+1 for odd.
And further:
Difference between the sum of n prime numbers and an odd prime number
when n is even, any odd number and vice versa.
Confirmation of this:
n-even

Pt Pr—ps=pitpstps (18)

see point 1.



n-odd

Pitptpys—pis=pstpg , PPy Pi=patpstps (]9)
see point 3.
5. _Gemini is endless.
We have:
p,tp,+ps+p,=2N (20)
If even: IN=2(p,+p,)+4 , as a result:
P\— Pyt pi—p,=4 1)

We substitute instead P1=>>P2=3:Ps=T:P4=3 first set of twins.
Further P1=7-P2=30=13. p,=11 socond pair, etc. Thus, if there is a finite pair of

twins, then in this case we have a contradiction with the proven sum of two and four

prime numbers. That's why twins are infinite!
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