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AN ABRIDGED METHOD TO DERIVE TIlE ASYMPTOTIC
 
FORMULA FOR THE GOLDBACH DECOMPOSITIONS
 

by Aldo Peretti & Malvina Baica 

ABSTRACf 
The purpose of this paper is to give a shorte prove of the authors previous results on 
the Binary Goldbach's Problem [1]. 

o INTRODUCTION 

In ref.[I] the authors have given a method in order to obtain an exact formula 

for the Hardy-Littlewood function.
 

v(t) = L log PI . log P2
 
I=PI +P, 

Here is indicated how the use of the tauberian theorem quoted in Lemma 3 of 

ref.[l] enables us to obtain a much shorter derivation of the asymptotic formula for 

vet). 

1 THE STARTING FORMULA 

As was proved in ref. [1], we have that 

1 e-SJ2{N ( ) }2L(v(t»=e' ---- LL 11 q. +AN21h1/2H
( 8 q h CP(qXs+2Xlhlq) 

where L denotes the Laplace transform, 3 is the upper bound of the real part of the 

imaginary zeros of the L-series involved, and the formula is valid of 3 ~ %. which is 

the actual case. 

We write it as 

1 _.)2
(1.1) L{v(t)}= eS -=;-- {8N(S)+AN23+1I2+£)(

~ 

• I-e-s ~ 2 =e [-8-) {gN (S)+2gN(S)AN2S+1/2+E +A2N4S+I+2. } 



Due to the fact that 

ifO<t<1 

if 1<t<2L-'Hl-:-J}~{2~t 
otherwise 

the term at the right hand side of(l.I) has not any relevance for v(t), and we can put 

L{v(t)}= c 1 
( l-sc-

Ir~/(s) +2sN(s)AN 2&+1I2+8} 

~ 
u 

ift >2. 

\	 By the tauberian theorem ofLemrna 3 of ref. [1] 

" v(t)_L-I~NZ(S)+~lIZ+S gN(S)} = (1.2) 

'. z 
= L-l LL J.l. (q) + L LLL jJ(qI) J.l.(qz)

{ <pz(q)(s+21ti b/q) CJJtocu <p(qI)<P(qz)(s+2ni hI /qI)(s+21ti hzlqz) 

.. 
28+1/2+8 J.1(q) . } = 

+2AN LL<p(q)(s+2m h/q) 

N uZ(q) .. I ) ( ) -A1t -A2t = L _r-Cq(t)·t+LLLL /",,\qI j.1 qz e -e + 
'1"'1 <p2 (q)	 <P(qI) <p(qz)Az -AI 

+2AN28+1I2+s f J.1(q)C (t) 
q=1 <p(q) 

q 

But 

~ J.12(q)C (t).t = ~ J.12(q)C (t).t + lit el'fd(t)(1og logN)2loglog t.t 
;; <p2(q) q ;; <p2(q) q N 

( ) ( ) -A,l -AlII S
(1.3)	 L1:1:1:J.l.lhJ.l.q2 e -e~...1..Nz(N+li
I q>(lh)<P(Q2) A z -A1 21t
 

N J.l.(q)
9(t) - 9(t -1) - 1: -Cq (t) 

q=l <p(q) 

(Where 8{t) is the Chebishev function 9(t) =~)ogp ) 
PSI 

as was shown in ref.[I] by Lemmas 1,2,3. 

Hence 



(1.4) v(t)- f::~~ Cq(t).t +~1 t e3T d(t) Oogl~N)210gI0gt 

+~ N 2(N +Ii +~32AN2&+1I2+£log t 
2x 

We choose now t = NS 
• so that 

v(t) - i J.L:(q) C q (1)·1 +~J e3y d(t)(loglog 1)3. 1415 

(1.5) I q> (q) 

2 J 

+~141S +8
3 

2A 15&+10+£ log 1 
2x 

It is evident now the little influence that the value of So has upon the value of 

v(t). 

The preceding formula coincides. in its essential features. with that deduced by 

the exact method. 

Due to the multiplicative properties of J.l(q). cp(q) and Cq(t) the series in the 

fIrst term at right can be written as: 

2
i;J.L (q)c (t)=2i1(I-_I_JTI P - 1 

(1.6) J q>2(q) q p=3 (p _1)2 pit P- 2 

=1,3203 11 p-I 
pIt p-2 

So that (l.5) turns out to be 

-I . ~H 
v(t)-I,3203TI-P-.t+O(t 5 

) 
pit p-2 

From (1.5) follows. as was shown in ref.[I]. that the Goldbach hypothesis is correct 

for even t> 1060 
• 
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