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AN ANALYTIC SUFFICIENCY CONDITION FCR GOLDBACH'S
CONJECTURE WITH MINIMAL REDUNDANCY II

By C.J. Mozzochi

This paper is a continuation of [1], and the notation here is the same as in
that paper.

By a straightforward computation it can be shown that
1

r(n)=4 f ff (x, n) cos(2anx)dz=4 f - fsz(x, n) cos(Crnx) dx

Xy

x+1

for any x;:so that

r(n)=4 j ff (x, n) cos(2rnx)dx-+4 [ f:' (x, n) cos(2rnx)dx ;

i) Min)
3 2 2
ri{n)=4 f— fs (z, n)cos(2anx)dx+4 f -fs (x, n) cos(2znx) dx.
min) M(n)

We establish the following

THEOREM 1. If either

f f:’ (x, n) cos(Crnx) dx=0(n log_2 i)

min)

or

f ff(x, 1) cos(2anx)dx=0(n Iog_2 i),

il w)
then r(n)>>0 for every even n=N,,

PROOF. Fix #>N, By definition

4 f f(x, m)cos@rnx)dx=4 3= 37 T (hq)
My © g<iug's O<hgg ¢
M=) (g my=1 (hg)=1

4[ —f (%, w) cos(2rnx) de=4 3T L Tk q)
Min L 9= iug®n 0<h g
J @ r)=1 (hg)=1

where
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h
s—+%

T(h @)= f i fc2 (x, n) cos(2rnx) dx
o

q
and

*

T 0=/,
q

+x 3
=f, (z, #) cos (2rnx) dx

——%

By the same argument as presented in [1] we have if (&, ¢)=1 and qSlongn, then

fT L - i;f“)ii‘)) [cos (2:m %) fgi(y, #) cos(2rny) d yJ
+ ':;Eg [sin(Zrm %) f ugj (v, n) sin (2zny) dy H
<8n Iog—54n : (A)
and
T, @)= fzi?) [COS (2 n _f;‘) f o—gsz (v, 1) cos(2any) dy}
+ gigg; [ sin (2 n %) fi gs? (v, #) sin(2eny) dy :H
<8n lﬂg _541'&. (B)
Let

Xy
T (m= f gf (. n) cos(2zny) dy,

—%,

Xy
* 2 .
¥, (ﬂ):f g, (3, n)sin(2rny) dy,

— %

T ()= [-g, (. w) cos@amy) d,

—%,

Xy
T: (n) = f —gf (y, n) sin(2zny) dy.

—x,

Let
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T(m= —fi* = (og~ my) (log m,) s

. MWy

with the conditions of summation m,>2, m,>2, and (m;+m,)=n.

By a straightforward computation it can be shown that
1/2

Tmw=[ g, n) cos(2any) dy ©:
—172
and
1/2 N
T(n)= f —g, (9, n) cos(2nny) dy (D
-1/2

By the same argument as presented in [1] it can be shown that if (&, g)=1:
and ¢<< logh’n, then

| cos ( (2 —)I I ;Eq; ’ ’T(n)—-Tc(n) ¢_ ("ﬂlog ) (B
and
l:cos (2::;1 ———)I '; _((q; | ‘T(ﬁ) =T (r:) < ¢_ ("mog . (F)

By (A), (B), (E) and (F) we have that if (&, q;zl and q<loq15n, then

'u( cos(?m i) T(n)+ u(q; sxn\/'?"fz ‘g—) T (ﬂ)‘
q

@) $°C
<8 log ™ n+—¢§l($(2n log~ ) ;
and
T (h, ) - Z?; cos (q—n—’i) Ttn)+ —2 )) sin \9—13 —) T (n)l
<gn log P nt ¢giq) ©2n log " n).

The rest of the proof now follows as in [1].

REMARK. It is easy to see by the prime number theorem that we have at:

least O(n log'lrz) for both of the integrals in the hypothesis of Theorem 1.
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