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Abstract:

The following document is an attempted (but failed) proof of the Twin Prime Conjecture by
determining bounds for the number of twin prime pairs between a number and its square and then

proving that the lower bound is always greater than 1 for sufficiently large numbers.
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We will use proof by deduction to prove 3 infinitely many twin primes. Define a twin prime pair H as a
pair of integers (k, k + 2)s.t. k,k + 2 € P {set of all primes} & © asthevalue k + 4,V H.

~ k Z0mod?2

kE =0modt e P <k

&

~ k+2 =0mod?2
k+2==0mod3

k+2 =0mod5

k+2 Z20modt eP<k+2
= by definition of @ we can assert that:
0 =2,4mod 2
@ =2,4mod3

0 =2,4modb

O =2, 4modt eP < @

Define /" as @ on the interval = [a, b], P,,.; € P,m = 1 & consider the interval:

le[Pm+1! Pm+12]

It follows from the sieve of Eratosthenes thatif R € Z s.t.

ReEQ &
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R = 0mod B,

— R € P. Given this definition it follows that I H € Q, iff 3 (k,k + 2)st. k, k+2e P33 H e Q, iff30

€ Q, since we can be sure that the largest possible k+2 € @, is P,, 1> — 2 which by definition of @ and

primality of (k, k + 2) must satisfy:
O £2,4mod?2
O £2,4mod3

0 =2,4modb5

0 2,4 modB,

Note 3 P,,.,~ — B, + 1integers € Q, and approximately:
5
2
g
3
5
5
(*5)
P

m

Of all these integers, satisfy the corresponding incongruence that @ must satisfy.

5 1y /1y /3 B,— 2
— The expected number of ©® € @, = [Pmﬂ — Pt 1) (E) (—) (—)( )

3/\5 B,
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— The expected number of @ € Q, = Ey(P, +1)

(Pros® = Prss + 1) 5 )ﬂ

Lemma 1:
|Error| of Eg(Ppyq) = T(Ppyy— 1)

We begin by noting that given an interval:

la,b] wherea, b € Zand a,b > 0

That the total number of multiples of @ on the interval inclusive is contained in the interval:

r

F—a+1 Q-1 b—a+1+Q—ﬂ
Q Q Q Q

We can write this statement more concisely as:

Q—1 Q-1
)51 o

Q Q

Error {%

Pi_

1 2
The error generated for each term in the product (E) l_[ [ ] is bounded correspondingly within

i=2 t

the terms of + ( ) + i + [P1 _ ] for example:
Error(%) € [— G) . (1

Er'ror(%) € [—(

)E[‘ﬁﬁ_l

Error;1
G X

P

~ Error of Ez(P,.,) € [_ G) - (%) v (Pm
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— Error of Eg(Pp.,) € [_ (% lm ' i .m L ]]

m

Note that: (

m
~ Errorof Ex(B,.,) € [—l— Z[l],
=[-n(Ppsi1 — 1)1;;(Pm+1 —1)]
— |Error| of Ex(Pp 1) < T(Pyyeq — 1)
& by corollary |Error| of Eg(Pp 1) < (P, 1q)
End Lemma:
» The expected number of @ € Q, €

1 T(Pm+1)—1 p 9
R = l(ﬁmf— Pt )(5) [ [P - mBen)
i=2 !

T(Pm4y)-1

(Pm+12_ Priat 1} (%) l_[ [Pip_i 2]"‘ (P +1)

Lemma 2:

BE0-C59- P 1- 0L - 0606

B, =2 e {odd numbers} - B,— P,_, =2&B, — P,_, € {even numbers}vn > 1

. Py 7 9 P, -2 Py P,—2
ifB=11-P, =7-> 22 (1)< 2= B2 Fea g o2
Py 11 11 Py Py Py

. Y[P— 21 TTIPs 1
"'prn_Pn—lzzvpﬂill’n[ P ]EH[P]Z (P_)
i=2 ! i=3 ! n
n n
. Pi'._ 2 Pi'.'—l 1
e - rs2vn ] [P 1[5 - )
n Pa' - Pa.' P‘I’!
i=2 i=3
n n
J1F1=115 - )
=z - Fi i=3 - D B
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End Lemma:
m(Ppyal—1
1 P.— 2
R;=(Fm+12— Pm+1+1)(£) l_l [ lp. ]_ H(Pm+1)2 R,
i=2 t

T[(Pm+1j— 1

(i = s+ D(3) 5) [ [52]- wenen

= (Ppsr® = Pnar+1) @ (é)— (P 1)

Now we make an additional note that P, .1 > B, *~ P isan ordered infinitely large set due to the work
of Euclid™.

1

1 1 1
~ Ry = (Pmuz - Pm+1+1) (g) (P_) = Rs = (Pm“z_ Prss ¥ l) (g) (Pm+1

m

)= 7 (Ba)
Note that

X
m(x) < :L.255061 @ vx € R, x = 17 (Rosser,Schoenfield 2)
og(x

1
~ Ry = (Pm+12_ Pm+1+l) (E) (Pm+l

= (Pm+12 — Pyt 1) (%) (

)_ T(Pp.q) =R,

Pm+l

VB, =17
log(Bnss)

) — 1.25506

m+1

Lemma 3:

¥ Ppoy =2 17Ry= (P, " — P, +1)(3)( ! )— 125506 — ™15 1 yp
m+1l = 4 m+1 m+1 6 P . 10g(Pm+1)_ 4 m+1
> 33912637,

P
)— 1.25506 — 21
log(Ps1)

(Prs? = Pasa+ ) (1)

- =1V P, ,, = 33912637

m+1

d

=0VP,,, =33912637
dpm+l

(s~ 2o+ D (G)(

) — 1.25506

Pm+1 ]
10g(Pm+1)

m+1

+1

P
) — 1.25506 —————

1
Ppot’— Ppar +1 (—)(
? (Pt = Prea +1)1G 108(Pr 1)

>1VP, ., =33912637

m+1
End Lemma:
Now note:

R, =1V P, ., = 33912637
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R,z R,z1VP,_,, =33912637
R,= R,= R,=1VP,,, = 33912637
R,=R,=R,= R, =21VP,,, =33912637 —» R, =1V P, ,, = 33912637

— The expected number of ® € Q; = 1V B, .1 = 33912637

Conclusion:

~ A infinite @ € P of arbitrarily large size — 3 infinite P,,., = 33912637
~ 3 infinitely many @
~ A infinitely many H

~ 3 infinitely many twin prime pairs

Further Details:

The method of error determination used in this proof was very loose and overall much greater than
what is actually observed. Recall the following:

] is bounded correspondingly within

1 P -2
2 i

m
The error generated for each term in the product ( ) l_l [ 7
i=2

I\ [P, — 1
the terms of + (E) Z [ 7 ] for example:
=2 '

Errur(a € [—(

E‘r’ror(1

3
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Note that each successive term of Error is multiplied by the preceding term before its error is added and
therefore:

1«2«4 .. p, — 1)+(2*4... P — 1
2+3%5..p, 3«5.p, /1

(1) (T2 (1]
7=1 pq pfd‘ =

a=2

|Net Error| = (

Note that:

—1 |
(pm )z ﬂpq vre Zm=1r=>0
pm pf-?

q=r

If one excludes the final term then the same argument can be made for (M) and by induction for
Pm-1

any arbitrary (pm'—’_l) granted enough terms from the end of the error sum are removed. This can be of
Pm—i

value to bounding the prime counting function more tightly in exchange for more computation.
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