N

N
N

HAL

open science

The theorem of the primal radius

Jamel Ghannouchi

» To cite this version:

‘ Jamel Ghannouchi. The theorem of the primal radius. 2011. <hal-00677734)

HAL Id: hal-00677734
https://hal.science/hal-00677734v1

Preprint submitted on 9 Mar 2012

HAL is a multi-disciplinary open access archive
for the deposit and dissemination of scientific re-
search documents, whether they are published or not.
The documents may come from teaching and research
institutions in France or abroad, or from public or pri-
vate research centers.

L’archive ouverte pluridisciplinaire HAL, est des-
tinée au dépot et a la diffusion de documents scien-
tifiques de niveau recherche, publiés ou non, émanant
des établissements d’enseignement et de recherche
francais ou étrangers, des laboratoires publics ou
privés.

Auto':iiition
HAL Authorization


https://hal.science/hal-00677734v1
https://about.hal.science/hal-authorisation-v1/
https://about.hal.science/hal-authorisation-v1/
https://hal.archives-ouvertes.fr

The theorem of the primal radius

Jamel Ghanouchi

Abstract

(MSC=11) The present algebraic development begins simply by an exposition of
the data of the problem. Our calculus is supported by a reasoning which must
conduct to an impossibility. We define the primal radius : For all z an integer
greater or equal to 3, we define a primal number r for which  — r and x + r are
prime numbers. We see then that Goldbach conjecture would be verified because
2z = (z+r)+ (x —r). We prove the existence of r for all z > 3. We prove also the
existence, for all 2/ an integer, of a primal radius 7’ for which 2’ 4+’ and ' — 2’ are
prime numbers strictly greater than 2. De Polignac conjecture would be quickly
verified because 22" = (2/+7r")—(r'—2).

Introduction

Goldbach and de Polignac conjectures seem actually impossible to be solved. Eve-
ryone has remarked the similarity between them. One stipulates that each even
is the sum of two primes when the other stipulates that it is always the diffe-
rence of two primes and that there is an infinity of such couples. In fact, we have
used that similarity to solve those very old problems, we have considered in this
research the conjectures as two faces of the same problem. For this, we have de-
fined a notion : the primal radius. It allowed finally to prove the conjectures.

The Goldbach conjecture
Goldbach conjecture, fruit of personal works and correspondences between the
mathematicians of the XVIII century (Leonard Euler, who was born exactly 300
years before 2007, was one of them), stipulates that an even number is always
equal to the sum of two prime numbers. Let an integer z; = > 3,and p; > 3,p2 > 3
prime numbers. We can pose for p; and py distinct prime numbers verifying
p1 > x > po.
2¢ = p1 +po + 20

b depends of p; and p». Then

pP1+ D2
xr =
2

+b

And for all z, p1, ps, exists y whose expression is

P1— D2
y:

b
3 +



We pose

r1=p1 +2b
xTo =p2 —2b
T3 =py +2b
Ty =p1 —2b

P B p B g s
=t s o mm ) gy

= y:¥+b:m;$2 :l'lgpQ :11512_13
= DT 4 9h = B5Es = Hoda 4 3h = TTE2 4 )

T+ T2 =p1 + P2

LEMMA 1 The following formula

8
s

— pHQ-pz +h= p1—5x2 192 = m1—2kp2 — $1-51‘2 +b
1+23 _ xi1+x3 __ x4+x3 _ x4+x0
= S — b = B 4= 252 4 3
y:P12p2+b:p122: 12p2:$1 $2_b

— pl;ll?s +2h = 115333 +b= 334513 +23b — 334512 +b
T1+ T2 =p1+p2

imply that Ip;, p» prime numbers which verify

b=0

Proof of lemma 1 If x is a prime number, 22 = = + x is the sum of two primes,
then

pr—p2#0
we will suppose firstly that

(z1 — @2)(z1 +23) # 0

let
x1—x9 __ p1—p2+4b _ 1+ 4b
p1—p2 p1—p2 p1_£2
pP1—p2 __ zi1—x2—4b __ 1— 4
Tr1—T2 - T1—T2 - Tr1—T2
we pose
k — 2b
T p1—pe
= — 2b
(p1—p2-+4b)
if
kk' =0=b=0
we will suppose
kk' #£0

But Vz,y, 3¢ verifying x = ¢y
r+y=(p+1y=21#0
r—y=(—-1y=p#0
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and Vk, k', Ja verifying k = ok’

2b —2b
= k= =
p1— P2 Tl — X2
= x1 — z2 = —a(p1 — p2)

=z —2To—p1+p2=4b=—(a+1)(p1 —p2)

—(a+1
= b= %(pl —p2)
p1+ P2 p1t+p2 a+l
= = — b= — —
T 5+ 5 4(m P2)
— P2 p1—p2 a+l1
= - b p— _
=y 5 + 5 1 (p1 + p2)
or
_(I—a)pr+B+a)p @
T = = D2
4 o—1
and
y— Q—a)(pr—py) 1 )
4 p— 172
let
{ zytas _ pitpotdb _ g 4 _db
p1t+p2 p1+p2 Pp1+p2
pitp2 __ zitwxo—4b __ 1 _ _ 4b
r14+xs ~ wmt+ws r1+x3
we pose
_ 2
{ m/— p1+p%b
mo= T 143
mm’ # 0

and Vm, m’, 38 verifying m = m/

2b —2b

=m

_P1+p2 T+ T3
= x1 + 23 = —LF(p1 +p2)
=z1+z3—p1—p2=4b=—(6+1)(p1 +p2)

~(B+1
ib:%@ﬁ-m)
+ + +1
x:P12p2+b:p12p2_(54 )(p1+p2)
_p—p2, , _pi—p2 (B+1)
Sy="p o Tb="7 T (p1+p2)
thus
x_l—ﬁ +1—5 _ 9
1 b1 1 P2 ¢_1p2
1-8  B+3 1




we resume

x_(l—@)P1+(3+@)P2_1—5 +1—ﬁ 9
= 1 =7 b1 1 p2—¢_1p2
and
:(1—a)(p1—p2):1—ﬁ _B+3 _ 1
Y 4 4 Pt 4 P2 (b_lpz
—(a+1 —(B+1
b= ( )(pl—pQ):g(pl‘FpQ)
4 4
B —« —2—-—a-—-0
= 1 P 1 P2
:>B—a_—2—a—ﬂ
b2 b1
but
k+1)Q2K +1)=1=2k+k+ K =0= 2k + 1)k = -k
And ko k+1 k+1 "2k +1
k1= —h_ktl_alktD)Fa@ktl)
K1 a(k' + 1)+ a
and K K+1 (K +1)+d (2K +1)
2K +1 = = =

ko k+1 clk+1)+¢

/ /
Ya,d',c,c,but

2k+1  ((a+2d)k+a+d)(ck+c+)
2k +1  ((c+2d)k +c+)(ak' +a+a)

_ (ca+2d0)k* + (ad + 3d'c + 2ac + 2d'¢ )k + ac+ ad + d'd + d'c
~ (ac+2ac)k? + (3ca + ca’ + 2ac + 2a’¢ )k’ + ac + a'c + acd +a'c

and ok + 1 9
RELI G

1= (k—Fk
2K +1 ( )Qk’ +1
ac(k? — k'?) + 2d/ck? — 2ac'k™? + (ac + a'c + 2ac + 2ad'c ) (k — k') + 2d'ck — 2ac’'k’
(ac+ 2ac )k + (3ca + ca’ + 2ac + 2d' )k’ + ac + a'd + ac + d'c

Va,d',c,d, particularly a,d’, ¢, ¢ verifying ac’ = 6k? et a’c = 5k, then

2
2k +1

(k=)

—2ack’k + 26 (k%k"? — k"Kk?) + (ac + a’'c + 2ac + 2a’c) — 26kk
(ac+ 2ac )k + (3c'a + ca’ + 2ac + 2d' k' + ac + a'd + ad + d'c
—2ack'k + (ac + d'c+ 2ac + 2d'd) — 20k
(ac + 2ac )k + (3c'a + ca’ + 2ac + 2d’ )k + ac + a’'d + ad + d'c

— (k—¥)

= (k—k)

and if

2 y —2ack’'k + (ad + d’c + 2ac + 2d' ) — 26kK
2K'+1 " (ac+2ad)k? + (3ca + ca’ + 2ac + 2d' )k + ac + a'd + ac + d'c
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=k=k = —2kk=—2k>= —2k? =k + k' =2k = 2K
=k=K=-1

consequently

_ %%
p1— P2

=2b=py—Ty =21 —T2=T1—pP1 =p2—P1

k =-1

1 — X2

=2 =11+ p2 = 2po

trivial solution (z prime 2z = = + z), thus

2 —2ack'k + (ad + d’c + 2ac + 24’ ) — 26kK
2k'+1  (ac+2ad)k? + (3ca + ca’ + 2ac + 2d' )k + ac+ a'd + ac + d'c
also -m  m+1 alm+1)+d(2m+1)
2m+1:m’:m’+1: a(m'+1) + o
and !/ !/ !/ / !/
o/ 41— T ™ +1  cm'+1)+(@2m' +1)

m m+1 clm+1)+¢
Va,d ,c,d, but

2m+1  ((a+2d)m+a+d)(em+c+)
2m’ +1  ((c+2d)m' +c+ ) am/ +a+ a)

_ (ca+2dc)m? + (ac 4+ 3d'c + 2ac + 2d'¢)m + ac + ad + d'd + d'c
~ (ac+2ad)m’? + (3ca + ca’ + 2ac + 2d'c)m’ 4 ac + a'c + acd +d'c

and om 4+ 1 5
m —1=m-m)———
2m/ +1 2m/ +1
_ac(m? —m"?) 4 2d em? — 2adm’ + (ad + d’c+ 2ac + 2d'd)(m — m') + 2a'em — 2ac'm/

(ac+ 2ac)m”? + (3ca + ca’ 4+ 2ac + 2a'd)m’ + ac+ a'c + ad + d'c

Va,d',c,c, particularly ac’ = 6k?* = ym? et a’c = 6k = v'm/?, hence

2
/ S
(m =) o 1
. —2acm/m + 2(71:—2;,)1712771’2 + (ac’ +d’c + 2ac + 2d'c) — 2(y 22 — mT;n/ ymm/
= (m—m (ac + 2d’¢c)m”? + (3ca + ca’ + 2ac + 2a’d)m + ac+ a’'d + ad + d'c
and if
2 —2aem/m + Q%mZm’2 + (ad + d'e+ 2ac +2d') — 2(y =y — 4 Y/
2m’ +1 7 (ac+ 2a’e)m”? + (3ca + ca’ + 2ac + 2d’d)m + ac + a’'d + ac + d'c
=m=m'= —2m'm=-2m? = —2m"? = m +m' = 2m = 2m’
=m=m=-1
2b 2b
m = _= m/ — _= —1
p1+ P2 T+ T3



=2b=py—T2=21+T3 =21 —p1 = —p2 — P1
=2r=x1+p2=0

impossible (x > 3), and

2 —2acmm+2( )mzm + (ad + d'c + 2ac + 2d') — 2(y =27 — v/ Y/

m—m m—m

o2m +1 (ac+ 2d’ c)m’2 + (3ca+ ca' +2ac+2d'd)m +ac+d'd +ad + d'c

and as we saw, it is a 2k + 1-like expression, thus

/

2 —2acmm+2( )m2m + (ad + d'c+2ac+2d'd) — 2(y =L — v )mm/

m—m’ fymfm

o2m +1 (ac+ 2a’c)m? + (3ca + ca’ + 2ac + 2a’¢)m/ + ac+ a'd + ad + d'c

—2acm'm + 2( )m2m + (ac’ +d'c+ 2ac + 2d'c) — 2(y s — o/ N/

m—m

(ac+ 2a’ c)m’2 + (3ca + ca’ + 2ac + 2a'd)m’ + ac + a'd + acd + d'c

=7 =1

a,d,c,d, it is always possible, are as it follows
acd = 0k* = ym?

ac=0k? = ym/z

5§ m?  m?
TT R TR
2 2 2 m’ 2 2

= (@ = B)a+8) =0

if
a+B=0= (a—pB)p1 = (e + B+ 2)p2 = 2ps = 2ap;
Sa=2= -
b1
b2
b=—12(p —py) = p(m—pﬂ %ﬁl
1+72 2
= v="F 01 +p2) = p@ﬁmﬁzﬁﬁi
2 N2
y=1%p1 —p2) = —(p1 — Pz)Z%
P2
:4MM+p?=£=>%+m1:52
1
and it is impossible because in the left there is an integer and as p; and ps are

primes % can not be an integer, thus in the right there is not an integer : it is

impossible. We deduce that
a+fB#0=>a—-=0
and

a=B=0=(a=B)p1=0=(a+B+2)p2 =2(a+1)pa =2(8 + 1)p2
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sa=0=-1

D1+ D2 p1 — P2

Lo P e Y
C(-a)p+B+a)py 1-5 1= pi+p
=T = 1 = p1+ 1 2=
_(Q=a)(pr—p2) 1-B  B+3  pi—ps
=Yy = 1 =5 I 1 P2=

b can not be different of zero for all py, ps. If

(3:1 — 562)(561 + $3) =0= (I4 + $2)($4 — 563) #0

let
zataws _ pitpa—4b _ q _ _4b
p1+p2 p1+p2 p1tp2
Pitp2 _ zatwot4b 1+
T4+T2 T4+x2 r4+T2
we pose
4 4b
2k+1=1 plz 2
/ _
2k +1—1+x4+x2
let
zq4—x3 _ p1—pa—4b _ 1 _4b
pP1—p2 pP1—p2 p1—p2
pimp2 _ za—x3tdb _ | 4b
T4—T3 T4—I3 T4—T3
we pose
4 4b
2m/+ 1=1 pli?
2m +1:1+m4713
_ pit3p2 __ pi+p2 pit+p2 _ pitp2 _ _ _ _ s
= r=HR =N or R =P andz = py = pporp; = py = 0itis

impossible, then
(561 — 3:2)(:61 + $3) 75 0

and
b=0

Theorem
p1+p2

2

We did not pose any condition on p; and p2. As ps < = < p; there are not an
infinity of such primes.

VCUZ?’,HPI > 3,p2 > 35':6:

THEOREM OF THE PRIMAL RADIUS There exists r a primal radius for
which x 4 r, z — r are prime numbers Vz > 3.



Proof of theorem of primal radius For all > 3 exists p; > 3, p, > 3 prime
numbers for which

p1+p2
€r =
2
if
szl—PQ
2
then
x+r=p
T —T=Dp2

Corollary Between z and 2z exists always a prime number z < p; =z +r <
2z = p1 +p2. If 2z + 1 is an integer stricly greater than 8, exists always a prime p3,
which can be 3, for which 2z + 1 = p3 + 2z = p3 + p1 + pe.

de Polignac conjecture de Polignac conjecture stipulates that an even number
is always equal to the difference between two prime numbers and that there is an
infinity of such prime numbers. Let = an integer and p;, p2 prime numbers strictly
greater than 2.

2z =p1 —p2+2bp, p, =p1 —p2+2b

For commodity, we have suppressed the indexes, but b depends of p; and ps.

P1— D2
€Tr =

5 +b

But for all z, p1, p2, b exists y whose expression is

y:P1+P2+b
2
We pose
r1=p1 +2b
To =py —2b
563:p2+2b
T4 =p1 — 20

R P N Rt ot

_ pitxr3 _ xm+x3 _ p _ x4tT3 _ Zatx2
=45 b= Zatts 4 p = 2atas 4 3y,

__ b1—p2 __bi—r2 _ T1—p2 __ T1—T2 __
=4 r="52 b= =25 =22 )

— pl;x?, +2b = 115333 +b= 334513 +3b = 334512 +b
T1+ T2 =p1+p2

LEMMA 2 The following formula

T DT s ey

_ pitxr3 _ mi4x3  p _ x4tT3 _ Zatx2
= DT = B = B = S 4 3)
x:p12p2 +b:p12x2 :m12p2 :$1§$2—b

__ p1—z3 _ x1—x3 __ T4—x3 _ T4—X2

= DIo23 4 9h = LT 4 p = L4843 — i 4

r1+x2 =p1+p2




imply that Jp;, p2 an infinity of couples which verify

b=0

Proof of lemma 2 If x = 0is a prime number, 2z = p — p an infinity of couples
of primes, and

pr—p2#0
we will suppose firstly that
(r1 —x2)(z1 +23) #0

Now, the same calculus and reasoning than higher for Goldbach, replacing p, by
—p2 lead to b = 0. The primal radius r here is equal to

r— p1+ D2
2
with
b1 — P2
1‘:
2
then
T+r=mp
and
r—r=p

Its existence is proved. p; and ps are an infinity of couples of primes, because we
did not specify any condition on them.
Conclusion

The conclusion is that Goldbach conjecture and de Polignac conjecture, which
seem so inaccessible, are in fact true. Because, we have defined the primal radius.
The conjecture of the primal radius seems to be a consequence of Goldbach and
de Polignac conjectures. In fact, if we had not its concept in mind, there would
not be the present proof of those conjectures.
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