Ellipses and hyperbolas of decompositions
of even numbers into pairs of prime numbers.

Gennady Butov
May 19, 2023

Abstract

This is just an attempt to associate sums or differences of prime numbers with points lying on
an ellipse or hyperbola.

Certain pairs of prime numbers can be represented as radius-distances from the focuses to points
lying either on the ellipse or on the hyperbola.

The ellipse equation can be written in the following form: |px| + [p:| = 2n

The hyperbola equation can be written in the following form: ||px| — [p:|| = 2n

Here py and p; are prime numbers (p; =2, po =3, p3 =5, py = 7,...),

k and t are indices of prime numbers,

2n is a given even number,

k,t,n € N.

If we construct ellipses and hyperbolas based on the above, we get the following:

1) there are only 5 non-intersecting curves (for 2n=4; 2n=6; 2n=8; 2n=10; 2n=16). The remaining
ellipses have intersection points;

2) there is only 1 non-intersecting hyperbola (for 2n=2) and 1 non-intersecting vertical line. The
remaining hyperbolas have intersection points.



1. The ellipses of decomposition of even numbers into prime numbers.

Let’s represent the equation of decomposition of an even number into two prime numbers as an
ellipse equation:

|pk| + |pe| = 2n

where p;, and p; are prime numbers (p; =2, po =3, p3 =5, ps = T7,...),
k and t are indices of prime numbers,
2n is a given even number,
k,t,n € N.
Consider the following equation:

|pmz’n| + |pmax‘ - 2n = 2CL

where p,,;, is the smallest prime number that satisfies the above equation,
Pmaz = (2 — Pmin) 1s the largest prime number that satisfies the above equation,
2n = 2a = a = n (semi-major axis).

Then there are ellipse parameters:
perifocal distance r, = ppn
apofocal distance 7, = paz
focal distance (linear eccentricity) ¢ = F1F2/2 = (14 — 1) /2 = (Pmaz — Pmin)/2 =1 — Dmin
semi-major axis a = (74 +7)/2 = (Pmaz + Pmin)/2 =2n/2 =n
semi-minor axis b = Va2 — 2 = \/((pmaac + pmin)/2)2 - ((pmaac - pmin)/2>2 = V/Pmaz * Pmin
focal parameter f, = (0?)/a = (\/Dmaz * Pmin)>/" = (Dmaz * Pmin) /17 = (210 — Pmin) * Dmin/10
eccentricity e = ¢/a = (n — ppin)/n =1 — ppin/n
directrix d = a?®/c = n*/(n — Dmin)

flattening f = (a —b)/a =1 —b/a =1 — (\/Pmaz * Dmin) /1

Each even number corresponds to 1 unique decomposition ellipse.

If 2n — oo then Py, — 00.

Then focal parameter f, = (Pmaz * Pmin) /T = (210 — Dimin) * Dinin/1 = (2= Dmin /1) * Pmin —> 2% Dimin,

eccentricity e = c¢/a = (n — ppin)/n = 1 — ppin/n — 1 (ellipse turns into a parabola)

flattening f = 1—b/a = 1—(\/Prmaz * Dmin)/7 = 1—(1/ (20 — Pmin) * Pmin) /1 — 1= (/2% Prin) /1 =
1 — /2% ppin/n — 1

Conclusion: when 2n — oo and p,,., — 00, the length of the minor axis of the ellipse lags behind
the length of the major axis and the ellipse is stretched along the major axis.

Hypothesis of intersecting decomposition ellipses: there are only 5 non-intersecting curves (fo
2n =4, 2n =6, 2n =8, 2n = 10, 2n = 16). The remaining ellipses have intersection points.

The decompositions of the numbers 4 and 6 can be represented as circles with radii 2 and 3,
respectively.

Decompositions of even numbers > 8 are ellipses.

Canonical equation of an ellipse:

x? y2
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Let’s define the intersection points of the ellipses.
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A necessary condition for the existence of ellipse intersection points:

P2maz*P2min —Plmaz*Plmin > O
(meaz *p27nin)/ng - (plmaz *phnin)/n%

(1 - ‘7’2/”%) * Pimaz * Plmin > 0
(1 - 1'2/%%) * D2maz * P2min > 0

Case 1:

DPomaz * P2min — Plmaz * Pimin > 0

(P2maz * P2min) /15 — (Prmaz * Pimin) /17 > 0
(1 —2%/n3) * Pimaz * Pimin > 0

(1 — 2/n3) * Pomaz * Pomin > 0

( Pamaz * Pamin > Plmaz * Plmin

(P2maz * Pomin) /15 > (Pimaz * Pimin) /107
1—2%/n? > 0

(1 —2%/n2 > 0

;
DP2maz * P2min > Pimaz * Pimin

(pZmax * pme)/n% > (plmaa: * plmzn)/n%

2 < n?

2 2
Lz% < nj




P2maz * P2min > Pimaz * Pimin

2 2
(meaac * mein)/nQ > (plmaa: * plmin)/nl
- <xT <n

—MNy < T <Ny

Case 2:
DPamaz * P2min. — Plmaz * Pimin < 0
(P2maz *pzmm)/n% — (Pimac *plmin)/n% <0
(1 —2?/n?) * Pimaz * Pimin > 0
(1 —2?/n3) * Pomaz * Pamin > 0
( Pamagz * Pamin < Plmaz * Plmin
(Pomaz * Pomin) /15 < (Pimas * Pimin) /N3
1—2%/n? > 0
(1 —2%/n2 > 0
( Pamag * Pamin < Plmaz * Plmin
(P2maz * Pomin) /15 < (Pimaz * Pimin) /N7
2 < n?
(22 < n3
[ Domaz * Pomin < Pimaz * Pimin
(P2maz * Pomin) /15 < (Pimaz * Pimin) /N7
—np <xr <m
(—ne < T <Ny
The note.

Two concentric ellipses intersect each other if ag > a; and by < by or b3 < b3,
That is, the conditions for the intersection of ellipses can be represented as:

No > M
\/pZmax * Pomin < \/plmax * Pimin

No > Ny
P2maz * P2min < Pimaz * Pimin

_ _ _ _ 2 __
where Gz = N2, a1 = Ny, b? -V P2maz * P2min bl -V Pimaz * Pimin, b2 = P2maz * P2min,

2 __
bl = Plmaz * Plmin-

Examples of intersecting and non-intersecting decomposition ellipses.
Let 2n =4, n = 2, then pin = Pmaz = 2, SINCE Ppin + Pmaz = 2 + 2 = 4.

In this case, the decomposition curve is a circle with radius r = 2.

Now let 2n = 6, n = 3, then p,in = Pmae = 3, SINCE Prin + Pmaz = 3 + 3 = 6.
In this case, the decomposition curve is a circle with radius r = 3.

For 2n = 4 and 2n = 6, we have two concentric circles as decomposition curves, which cannot
intersect each other in any way.



Let 2n = 8, n= 47 then Pmin = 3, Pmaz = 5, since Pmin + Pmaz = 3+5=28.
In this case, the decomposition curve is an ellipse.
Semi-major axis a = n = 4.
Semi-minor axis b = \/Pmin * Dmaz = V3 * 5 = V15.

b (2n = 8) = Prin * Prmae = 3% 5 = 15

Let 2n = 10, n = 5, then pyin = 3, Pmaz = 7, SINCE Dpin + Pmaz = 3 + 7 = 10.
In this case, the decomposition curve is an ellipse.
Semi-major axis a = n = 5.
Semi-minor axis b = \/Drin * Prmaz = V3 * 7 = v/21.

b2(2n = 10) = Prin * Prmaz = 3% 7 = 21
21 > 15 = decomposition ellipses for 2n = 8 and 2n = 10 do not intersect.

Let 2n = 12, n = 6, then Pmin = 5, Pmax = 77 since Pmin + Pma® = 5+7=12.
In this case, the decomposition curve is an ellipse.
Semi-major axis a = n = 6.
Semi-minor axis b = \/Pmin * Dmaz = VO * 7 = V/35.

b2(2n = 12) = Prnin * Drmae = 5 * 7 =35
35 > 21 = decomposition ellipses for 2n = 10 and 2n = 12 do not intersect.

Let 2n = 14, n =7, then ppin = 3, Pmaz = 11, since ppin + Pmaz = 3 + 11 = 14.
In this case, the decomposition curve is an ellipse.
Semi-major axis a =n = 7.
Semi-minor axis b = \/Prin * Prmaz = V3 * 11 = 1/33.

b2(2n = 14) = Prin * Pmaz = 3% 11 = 33
33 < 35 = decomposition ellipses for 2n = 12 and 2n = 14 intersect.

Let 2n = 16, n = 8, then ppin = 3, Pmaz = 13, SInce Prmin + Pmaz = 3 + 13 = 16.
In this case, the decomposition curve is an ellipse.
Semi-major axis a =n = 8.
Semi-minor axis b = \/Dmin * Pmaz = V3 * 13 = V/39.

b2(2n = 16) = Prin * Prmaz = 3 * 13 =39
39 > 33 = decomposition ellipses for 2n = 14 and 2n = 16 do not intersect.

Let 2n =18, n =9, then pyin = 5, Pmaz = 13, since prin + Pmaz = 5 + 13 = 18.
In this case, the decomposition curve is an ellipse.
Semi-major axis a =n = 9.
Semi-minor axis b = \/Prmin * Prmaz = V5 * 13 = 1/65.

b%(2n = 18) = Prin * Prmaz = D * 13 = 65
65 > 39 = decomposition ellipses for 2n = 16 and 2n = 18 do not intersect.

Let 2n = 20, n = 10, then puim = 3, Pmae = 17, Since Prin + Pmae = 3 + 17 = 20.
In this case, the decomposition curve is an ellipse.
Semi-major axis a = n = 10.
Semi-minor axis b = \/Dmin * Pmaz = V3 * 17 = V/51.
b2(2n = 20) = Prin * Pmaz = 3% 17 =51
51 < 65 = decomposition ellipses for 2n = 18 and 2n = 20 intersect.



Examples of intersection points.
Let 2ny = 12 and 2ny, = 14, then ny =6, no =7

12=7+5
Pimaz = plmax(12) =7
14=11+3

Po2maz = pZma:L‘(14) =11

DP2maz * P2min — Plmaz * Plmin 11%x3—-7%x5
r = &+ = &+ ~ +2.5874
\/<p2maz * p2mm>/n% - (plmax * plnun)/n% \/(11 * 3)/72 - (7 * 5)/62

= /(1= 22/n) * Pias * Prown ~ /(1 — 258TA2J62) = T#5 ~ +5.3377

Intersection points S of two ellipses with coordinates:
S1(2.5874; 5.3377)

S2(-2.5874; 5.3377)

S3(2.5874; -5.3377)

S4(-2.5874; -5.33773)

Let 2n; = 18 and 2n, = 20, then ny =9, ny = 10

(18 =13+5

Pimaz = plmar(18) =13
\ P1min = plm'm(18) =95
(20 =17+3

S Po2maz = p2max(20) =17
\ P2min = p2m'm(20) =3

P2maz * P2min — Plmaz * Plmin 17«3 —13 %5
=+ = ~ +6.9187
! \/(pZma:r * pZmzn)/n% - (plmax * plmzn)/n% \/17 * 3/102 — 13 % 5/92

y = /(1= 22/03) * Drnas * P~ £\/(1 — 6.91872/0%) x 13%5 ~ +5.1563

Intersection points S of two ellipses with coordinates:
6.9187; 5.1563)
6.9187; 5.1563)
6.9187; -5.1563)
-6.9187; -5.1563)

S1
S2(-
S3
S4

AAAA

Let 2n; = 24 and 2n, = 26, then n; = 12, ny =13

24 =19+5
Pimaz = plmax(24) =19



26 =234+3
Pomax = meQx(QG) =23

xr =

DP2maz * P2min — Plmaz * Plmin 233 —19%5
+ 5 5 =
(pZmax * mein)/n2 - (plmax * plmin)/nl

y = /(1= 22/03) * Drnas * Pronan =~ /(1 — 10.16882/122) 19 % 5

Intersection points S of two ellipses with coordinates:
10.1688; 5.1751)

-10.1688; 5.1751)

10.1688; -5.1751)

-10.1688; -5.1751)

S1
52
S3
S4

TN TN TN N

Let 2n, = 42 and 2n, = 44, then ny; = 21, ny = 22

42 =37+5

Pimaz = plmax(42) =37
\plmin - plmm(42) =95
(44 = 4143

P2maz = P2max (44) =41
\mein - p2mm(44) =3

23%3/132 — 19 % 5/122

~
~

xr =

:I:\/ P2maz * P2min — Plmaz * Plmin . 41 %3 —37%5H
(

Pomazx * mezn)/n% - (plmam * plmzn)/n% B

y = i\/(l — 22/12) * Dimaz * Dimin = £/ (1 — 19.36282/212) % 37 % 5

Intersection points S of two ellipses with coordinates:
19.3628; 5.2651)

-19.3628; 5.2651)

19.3628; -5.2651)

-19.3628; -5.2651)

S1
S2
S3
S4

N TN TN N

Let 2n; = 48 and 2n, = 50, then n; = 24, ny = 25

(48 =43+ 5

Pimazr = Plmaz (48) =43
\plmin = plmm(48) =5
(50 =47 +3

Pomax = p2maaz(50) =47
\mein = p2mm(50) =3

A1 % 3/222 — 37 % 5212

~
~

~ +10.1688

£5.1751

~ +19.3628

+5.2651



DP2maz * P2min — Plmaz * Plmin 47%x 3 —43 %5

= =+ = + ~ +22.3861
v \/(meax * mezn)/n% - (plmax * plmzn)/n% \/47 * 3/252 — 43 * 5/242

y = i\/(l — 22/12) % Plmaz * Prmin. = /(1 — 22.38612/242) % 43 % 5 ~ =+5.2861

Intersection points S of two ellipses with coordinates:

S4

S1(22.3861; 5.2861)

S2(-22.3861; 5.2861)

S3(22.3861; -5.2861)
(

-22.3861; -5.2861)

It is interesting to know whether there are still non-intersecting decomposition ellipses?
Is the proposed hypothesis correct?” How to check it? The questions remains open.
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Ellipse of the decomposition of an even number
into the sums of two prime numbers
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2. The hyperbolas of decomposition of even numbers into prime numbers.

Let’s represent the equation of decomposition of an even number into two prime numbers as an
hyperbola equation:

|Ipe| = [pil| = 2n

where p;, and p; are prime numbers (p; =2, po =3, p3 =5, ps = T7,...),
k and t are indices of prime numbers,
2n is a given even number,
k,t,n € N.
Consider the following equation:

Hpmajor‘ - |pminor|| =2n = 2a

where p,inor 1S the smallest prime number that satisfies the above equation,
Pmajor = (Dminor + 21) is the largest prime number that satisfies the above equation,
2n = 2a = a = n (semi-major axis of a hyperbola).

Then there are hyperbola parameters:
semi-major axis of a hyperbola a =n
perifocal distance (pericentric distance) r, = Pminor = Pmin
apofocal distance 7, = pmajor = Pmaj
focal distance (linear eccentricity) ¢ = n + Ppin
semi-minor axis of a hyperbola (impact parameter) b = V¢ — a2 = \/(n + pmin)? —n? =
= \/(271 +pmm) * Pmin = A/Pmaj * Pmin
focal parameter f, = (b%)/a = pmaj * Pmin/M
eccentricity e = ¢/a = (N + Pmin) /1 = 1 + Dimin/1
directrix d = a?/c = n*/(n + Dmin)
hyperbola asymptote equation y = +(b/a) * x = £ (Y2malPmn) 5
To simplify the hyperbola equation can be written in the following form:

||pmaj| - |pmin|| =2n

Each even number corresponds to 1 unique decomposition hyperbola.
Canonical equation of a hyperbola:

A
a2 b2
or
22 2

n? Pmaj * Pmin

If 2n — oo then py,e; — 00
then focal parameter f, = (20 + Dimin) * Dimin/1 = (2 + Dimin/N) * Dmin — 2 * Pin
eccentricity e = ¢/a = 1 4 ppin/n — 1 (hyperbola turns into a parabola)
flattening f = 1—b/a = 1—(y/Bray ¥ Bmin), /1 = 1= (/20 + Pruin) % Prin) /1 = 1= (/205 P} /11 =
1 — /2% ppin/n — 1
Conclusion: 2n — oo and p,,.; — 00, hyperbola stretches along the horizontal axis.

The decompositions of the numbers 0 can be represented as vertical line.
Decompositions of even numbers > 2 can be represented as are hyperbolas.

Hypothesis of intersecting decomposition hyperbolas: there is only 1 non-intersecting hyperbola
(for 2n = 2) and 1 non-intersecting vertical line. The remaining hyperbolas have intersection points.

10



Let’s define the intersection points of the hyperbolas.

(¢%/a; = 1) x by = (2%/ai — 1) = by

w2 xb2jai — b2 = 22 xb2/ad — b
v?xb3/a3 — x**xb3ja] = b3 — b2
® x (03/a3 — bi/ai) = b —bF
. BB

T T Rja =12

T =+4/35 bé_bi
b2/a2—b1/a%

2 __

b2 = DP2maj * P2min
2 __

b1 - plmaj * Dimin
2 _ 2

y =Ny

2 _ 2
ay =mny

Tr =

+ p2maj * Pomin — plmaj * Pimin
2 2
p2maj * p2min/n2 - plmaj * plmin/nl

2 _

y2 = (xz/n% - 1) >l<plmaj * Pimin
Yy = (xQ/n% - 1) * P2maj * P2min

Yy = j:\/(xQ/n% - 1) * Pimaj * Plmin
y= :I:\/(JT2/7’L% - 1) * Po2maj * P2min

Necessary conditions for the existence of intersection points hyperbolas:

2 bgfb% > 0
b3/a3—bi /a7

2= (2%/a2 —1) % b?

V= (@~ 1) = 2

8

<

Case 1:

b3 —0b3 > 0
b3/a3 —b?/a? > 0
?/n?—1 > 0
?/ni—1 > 0

11



b > b3
bi/a; > bi/ai
2?/n? > 1
2?/n3 > 1

(
P2maj * Domin > Pimaj * P1imin

2 2
p2maj * mein/nQ > plmaj * plmin/nl
2 > nd

2 2

4 > U
(
P2maj * Domin > Pimaj * P1imin

2 2
p2maj * mein/nQ > plmaj * plmin/nl
—nm>x Ux > m

(—Ne > U T > ng

Consider the inequality:

P2maj *mem/ng > Dlmaj *lem/n%
{p2maj = 219 + Pomin
Pimaj = 211 + Pimin
(212 4 Pamin) * P2min/M5 > (201 + Plmin) * Pimin/N]
2N * Pomin/ M + Domin/Ma > 201 * Dimin/NT + Dlyin/M5
2% Pomin /M2 + Dopin/Na > 2% Pimin/N1 + D3 /17
2 % Pomin /N2 — 2% Prmin/m1 + pgmln/ng - p%mzn/”% >0
2% (P2min/M2 = Pimin/T1) + (P2min/T2 — DPimin/71) * (P2min/M2 + Pimin/m1) > 0
(P2min /T2 = Pimin/M1) % (2 + Pamin/N2 + Pimin/m1) > 0
2 + pomin/N2 + Prmin/n1 > 0, because popin/n2 > 0 and pryin/n1 > 0

p?min/n2 — Dimin/m1 > 0

Pomin/N2 > Pimin/T1

Let us replace the inequality pamaj*Pamin/N3 > Dimaj*Pimin/n3 by the inequality pomin/n2 > Pimin/n1.
Then the conditions for intersection of hyperbolas can be written as follows:

P2maj * Pomin > Pimaj * Pimin
DPomin/M2 > Pimin/M1
—np>x Ux > ny

—ng >x U T > Ny

12



Case 2:

bs—b3 < 0
b/az —b¥/a? < 0
?/ni—1 > 0
?/n3i—1 > 0

b: < b2
by/a3 < bi/ai
2?/n? > 1
z?/n3 > 1

.
p2maj * P2min < plmaj * Pimin

2 2
p2maj * p2min/n2 < plmaj * plmin/nl

2 > n?

2 2
Lz > nj

,
p2maj * Pomin < plmaj * P1imin

2 2
p2maj * p2min/n2 < plmaj * plmin/nl
—ni>x Ux >

\—N2 > U > ng

P2maj * Pomin < Pimaj * Pimin
p?min/”? < plmin/nl
—np>x Ux > ny

—ng >x U T > Ny

The note.
tana = b/a, tanag = by/ay, tanay = by/ay

b = \/Dmaj * Pmins b2 = \/D2maj * D2min> 01 = \/Pimaj * Pimin
a="n, Gy =Ny, G = N1, Ao > A1, Ny > N1, 2N9 > 2N, Ng > Nq.
Condition for the existence of intersection points hyperbolas:
an angle between the asymptote of hyperbola and the horizontal axis must increase oy > ay for

Ng > MNy.

tanay > tanag

by by

a2 ay

\/p2maj * P2min \/plmaj * Pimin

>
N9 nq
2 2
by _ b
3~ @
2 1
meaj * P2min = plmaj * Pimin
2 2
ny ny

13



or which is the same
P2min/M2 > Plmin/M
Examples of intersecting and non-intersecting decomposition hyperbolas.
For simplification, we take as the main criterion of intersection: poin/n2 > Pimin/n1

Let 2n =2, n =1, then pui, = 3, DPma; = 5, since ||Pmaj| — [Pminl| = |5 — 3] = 2,
Pmin/n = 3/1 = 3.

Let 2n =4, n =2, then ppin = 3, Pmaj = 7, since ||Pmaj| — |Pminl| = 7] — 13]| = 4,
Pmin/n =3/2=1.5

1.5 < 3 = decomposition hyperbolas for 2n = 4 and 2n = 2 do not intersect.

Let 2n =6, n = 3, then P = 5, Pmaj = 11, since ||Pmaj| — [Pminl| = [|11] — |5]| = 6,
Pmin/n = 5/3 ~ 1.6667

1.6667 > 1.5 = decomposition hyperbolas for 2n = 6 and 2n = 4 intersect.

Let 2n = 87 n= 47 then Pmin = 37 Pmaj = 117 since Hpmaj‘ - |pmzn|| = Hll, - ‘SH = 87
Pmin/n = 3/4 = 0.75

0.75 < 1.6667 = decomposition hyperbolas for 2n = 8 and 2n = 6 do not intersect.

Let 2n = 10, n =5, then ppin = 3, Dmaej = 13, since |[pmaj| — [Pminl| = [|13] — |3|] = 10,
Drin /1 = 3/5 = 0.6

0.6 < 0.75 = decomposition hyperbolas for 2n = 10 and 2n = 8 do not intersect.

Let 2n = 12, n = 6, then ppin = 5, Dmaej = 17, since ||pmaj| — [pminl| = ||17] — [5]] = 12,
Pmin/n = 5/6 2 0.8333

0.8333 > 0.6 = decomposition hyperbolas for 2n = 12 and 2n = 10 intersect.

Let 2n = 14, n = 7, then Py = 3, Pmaj = 17, since ||pmaj| — |Pminl| = [|17] — 3] = 14,
i1 = 37 2 0.4286

0.4286 < 0.8333 = decomposition hyperbolas for 2n = 14 and 2n = 12 do not intersect.

Let 2n = 16, n = 8, then puin = 3 Pma; = 19, since ||pmaj| — [Pmin|| = /19| — |3]| = 16,
DPin/ 1 = 3/8 = 0.375

0.375 < 0.4286 = decomposition hyperbolas for 2n = 16 and 2n = 14 do not intersect.

Let 2n = 187 n = 97 then Pmin = 57 Pmaj = 237 since Hpmaj’ - ‘pmmH = H23‘ - ’5H = 187
Pmin/n = 5/9 ~ 0.5556

0.5556 > 0.375 = decomposition hyperbolas for 2n = 18 and 2n = 16 intersect.
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Examples of intersection points.

Let 2ny = 2 and 2ny = 4, then ny =1, ny = 2

Pimaj = plmaj(z) =95
Plmin = Pimin(2) = 3
Pomaj = p2maj(4) =7
P2min = p2m2n(4) =3

DP2maj * p2mzn/n§ — Pimaj * plmm/n% 7% 3/22 — D% 3/]—2

maj min maj min T3 —5x%3
l‘::t\/ Pomaj * D2 Pimaj * D1 _ j:\/ * * ~ +v/—0.615d

Y= i\/(aﬁ/n% — 1) * Dimaj * Dimin = :l:\/(—O.6154/12 —1)%5%3 ~ +/—24.2308

—0.6154 < 0 and —24.2308 < 0 = x and y are not real numbers, that is, there are no intersections
of hyperbolas for 2n; = 2 and 2n, = 4 on the real plane.

Let 2n; = 4 and 2ny = 6, then n; =2, ny, =3

{plmaj = Pimaj (4)

=7
Pimin = plmzn(4) =3

—_

Pomaj = meaj(6) =1
P2min = p2mzn<6) =95

Pomaj * P2min — Pimaj * Pimin 115 —7%3
=+ = % ~ +6.2836
! \/meaj *mem/n% — Pimaj *plmzn/n% \/1]. * 5/32 — 7*3/22

y =4/ (22/13 — 1) * i * Prmin ~ £1/(028362/2% — 1) % T3 ~ +13.6488

Intersection points S of two hyperbolas with coordinates:
6.2836; 13.6488)

-6.2836; 13.6488)

6.2836; -13.6488)

-6.2836; -13.6488)

S1
52
S3
S4

TN TN TN TN

Let 2n; = 6 and 2ny = 8, then nqy = 3, ny =4

Pimaj = plmaj(G) =11
Pimin = plmzn(G) =95

Pomaj = meaj(8) =11
P2min = P2min(8) = 3
maj min maj min 11 3 —11 5
1= &, | —P2mas *Pamin T Plmaj *Pimin - _ 4 - 20~ 423311
Domaj * P2min/ M5 — Pimaj * Pimin/ N7 11%3/42 — 11 % 5/3?
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y = i\/(;c2/n§ — 1) % Pimaj * Pimin & £4/(2.33112/32 — 1) % 115 ~ +/—21.7925

—21.7925 < 0 = y is not real numbers, that is, there are no intersections of hyperbolas for
2n1 = 6 and 2n, = 8 on the real plane.

Let 2n; = 8 and 2ny = 10, then ny =4, ny =5

{plmaj = plmaj(8) 1

=1
Pimin = plmzn<8) =3
{pZmaj = p2maj(10) =13

Pomin = mezn(l()) =3

l

maj min maj min 133 —11%3
Pamaj * Pamin — Plmaj * P1 - i\/ * - ~ +v/—11.9403

=4+
v \/p2maj * mem/n% — Plmaj * plmzn/n% 13 = 3/52 — 11 x 3/42

y = i\/(gﬂ/n% — 1) % Pimaj * Pimin ~ £/(—11.9403/42 — 1) % 11 %3 ~ £+v/—57.6269

—11.9403 < 0 and —57.6269 < 0 = x and y are not real numbers, that is, there are no intersec-
tions of hyperbolas for 2n; = 2 and 2n, = 4 on the real plane.

Let 2n; = 8 and 2ny = 12, then ny =4, ny =6

Pimaj = plmaj(8) =1
Pimin = plmzn<8) =3

P2maj = pZmaj(12) =17
Pomin = mem(12> =95

D2maj * P2min — Plmaj * Pimin 175 —11%3
== =+ ~ +13.1962
! \/meaj * p2mm/n% — Plmaj * plmin/n% \/]—7 * 5/62 — 11 * 3/42

y = i\/(xz/n% — 1) % Prmaj * Pimin =~ +4/(13.19622/42 — 1) x 11 %3 ~ +18.0600

Intersection points S of two hyperbolas with coordinates:
13.1962; 18.0600)

-13.1962; 18.0600)

13.1962; -18.0600)

-13.1962; -18.0600)

S1
S2
S3
54

TN TN TN N

Let 2n,; = 10 and 2n, = 12, then n; =5, ny =6

P2maj = p2maj(10) =13
Pomin = mezn(lo) =3

P2maj = p2maj(12) =17
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P2maj * P2min — Pimaj * Pimin 17«5 —13%3
== = ~ +7.5776
! \/p2maj * p2mzn/n% — Pimaj * plmzn/n% \/17 * 5/62 — 13 % 3/52

y =4/ (22/03 — 1) * iy * Prmin ~ £/ (THTT62/5 — 1) % 1353 ~ £T1117

Intersection points S of two hyperbolas with coordinates:

S4

S1(7.5776; 7.1117)

S2(-7.5776; 7.1117)

S3(7.5776; -7.1117)
(

-7.5776; -7.1117)
Let 2n; = 12 and 2ny = 14, then ny =6, no =7

Pimaj = plmaj(12) =17

P2maj = pZmaj(14) =17

maj min maj min 17«3 —17%5
=4+ P2maj * P2 g Pimaj * P1 =+ * * ~ 150746
p2maj * pZmin/nQ — plmaj * plmin/nl 17 3/72 — 17 % 5/62

y =1/ (22/13 — 1) * iy * Prmin ~ £/ (5074626 — 1) % 175 ~ v/~ 241071

—24.1971 < 0 = y is not real numbers, that is, there are no intersections of hyperbolas for
2n1 = 12 and 2ny = 14 on the real plane.

Let 2n,; = 14 and 2n, = 16, then n; =7, ny =8

Pimaj = plmaj(14> =17
Pimin = plmzn(14> =3

P2maj = p2maj(16) =19
Pomin = anun(lG) =3

D2maj * D2min — Plmaj * Plmin 19%3—17%3
== = =+ ~ 4+1/—39.9490
v \/p2maj * mem/ng — Pimaj * plmzn/n% \/]—9 * 3/82 — 17 % 3/72

y =/ (22/0F — 1) % Prunas * pimin ~ £1/(~39.9090/7 — 1) x 173 ~ £/ 925796

—39.9490 < 0 and —92.5796 < 0 = z and y are not real numbers, that is, there are no intersec-
tions of hyperbolas for 2n; = 14 and 2n, = 16 on the real plane.

Let 2n; = 10 and 2n, = 18, then ny =5, ny =9

Pimaj = plmaj(lo) =13
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P2maj = pZmaj(18) =23

maj min ~ maj min 23 5_13 3
x::I:\/ P2maj * Pamin — Pimaj * D1 - :I:\/ * * ~ ++/—541.0014

pZmaj * mezn/ng - plmaj * plmzn/n% 23 * 5/92 - 13 * 3/52

y =1/ (22/03 — 1) * Pras * Pimin ~ £/(—5ALO014/5? — 1) x 13%3 ~ +/~884.3662

—541.9014 < 0 and —884.3662 < 0 = x and y are not real numbers, that is, there are no inter-
sections of hyperbolas for 2n; = 10 and 2ny, = 18 on the real plane.

Let 2n,; = 14 and 2n, = 18, then n; =7, ny =9

Pimaj = plmaj(14) =17
Pimin = plmzn(14) =3

P2maj = p2maj(18) =23

maj min — Flmaj min 235 —17%*3
T = &, | P2mad *P2min 7 Plmaj * Pimin - _ i "0~ £12.9959
Pomaj * pZmin/n2 — Pimaj * lem/nl 23 x 5/92 — 17 % 3/72

y =1/ (22/nF — 1) * Prsaj * pimin ~ £1/(12.00592/72 — 1) % 17%3 ~ +11.1708

Intersection points S of two hyperbolas with coordinates:
12.9959; 11.1708)

-12.9959; 11.1708)

12.9959; -11.1708)

-12.9959; -11.1708)

S1
S2
S3
S4

SN TN TN N

Let 2n; = 16 and 2n, = 18, then n; =8, ny =9

Pimaj = plmaj(16) =19

P2maj = p2maj(18> =23
Pomin = mem(18> =95

maj min maj min 23%5—19%3
T=x Porag 7 P2 2 Plmaj = P2 2 = - 2 - > ~ £10.4697
meaj * mein/nQ - plmaj * plmin/nl 23 * 5/9 - 19 * 3/8

y = £/ (22/13 — 1) * Piaj * Prmin ~ +£1/(1046072/8 — 1) % 193 ~ +6.3738

Intersection points S of two hyperbolas with coordinates:
S1(10.4697; 6.3738)
S2(-10.4697; 6.3738)
S3(10.4697; -6.3738)
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S4(-10.4697; -6.3738)

Unfortunately, I can’t check all the hyperbolas of the decomposition of even numbers into prime
numbers. There are infinitely many hyperboles of decomposition.

Are there still non-intersecting decomposition hyperboles?
Is the proposed hypothesis correct? How to check it? The questions remains open.
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Hyperbola of the decomposition of an even number
into pairs of differences of odd prime numbers

P maj P min
P min pmaj = Pmin P min
F1
Pmin[ N N |Pmin
N + Pmin N + Prmin

F2

Hyperbola of the decomposition of an even number 10
into pairs of differences of odd prime numbers

13

3

3

/
F1

vd

13

F2

Family of hyperbolas of decompositions
into pairs of differences of odd prime numbers

\

//

S2(-10.47; 6.37)

-10.47

S4(-10.47; -6.37)

7

1
1
-6.37 ] "6 37
1
1
1

\\\

12 18

$1(10.47; 6.37)

10.47
X

S2(10.47; -6.37)
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