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Algorithm for Representation of Prime Numbers -
Determinants of a Special Kind*

Aleksander Tsybin
9926 Haldeman Avenue, Apt. 71a, Philadelphia, PA 19115
e-mail acibin@yahoo.com

This paper derives recursive relationships that can be considered as one of the variants of a big screen,

with the essential difference that here, instead of prime numbers, mutual simplicity is used.

Introduction

Let us consider a square matrix of dimension n, with ele-
ments
gjj=Lfori=12,.n;

Qi1 = 0,fori=1,2,..n-1; 8 j42 =1fori=12,..,n-2;
gj ik =0, fori=12,..,n-kandk =3,4,....n-i;

‘ai,i_j‘ =1fori=2,3,..,nand j=1,2..,.n—2.

For this matrix, let some special factors Ei(n) fori=12.,n-1 be

calculated from the following formula from [1]:

q -1

E|+:E = 2 i
E™ 1+ Zai,i—j x H E"
=T -1

i=1,2..n-2. *)

The following statement is simple to prove by decomposition of
the determinant of the specified matrix:

A AEMEM == Ao + pyEM fork=2,3,...,n-1. +)

Here A, is the determinant of dimension k. It will become

clear below that the p, for k=2,3,... is always an odd number.

Order 3

Let us consider the following square matrix of dimension 3:

1 0 1
-1 1 0
-1 11

The determinant of this matrix is equal to 3, the third prime
number. This fact is checked directly. From the positive result at
n=3 it follows that

EPED =1 . (1)

* From 2009.

Here it is accepted that Ay =1, p; =0.. We can write for the spe-

cified matrix of third dimension the expression
Ux, ~EPEP e

The dimension of this expression is less than the dimension of
the matrix. According to (1), we write UX, = -1, E§3) . From [1],
it follows that EgS) =1/A,, where A, is the determinant received

from the initial deletion of the last row and last column of the
matrix. Itis equal to 1. Then UX, =(-11)/A,. We will consider

the column

DUX, =UX, A, . @)
In particular, at n=2 it is found that

DUX, =-11 , €)
and
DUX,(2)=1 . 4)

Further below, it becomes clear that DUX,(n) =p,. Accord-

ing to [2], the size of the determinant of third order is calculated
as
Az=ADUX, +4, ®)

where Agis the third line in the matrix of third order without
Really Az=-1(-1)+(-1)-(-1)+1=3. And, as

shown in [2], this rule remains for any determinant of dimension
n.

one element.

Ap =ADUX1+Aq1 (6)

where A, is the n line in the matrix of order n without the

element a, .

Order 4

Let us consider the matrix of fourth order having precisely
same structure:

1 0 1 0
-1 1 0 1
-1 -1 1 0

a1 ayp a3 1
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According to [1], for this matrix N=4; M =2; L=3. Soitis
designated in [1]. Here and below N =n.

4 —8j 2
EI(+:|). = 3 ]

Ei(4) (ai,i + Zai'i_j XH Ei(i‘|))+ai,i+l
1=1

=1

i=12,3 @)

Cases i=1 and i=2 are already known to us. According to the
expression labeled (+) above,

EPEW =1 , EMEW-—1-E( . ®)
At i=3 itis found that
3 i
4 4 4
ESY =—ay5/ | E{" (a3 + za3,3—j XH ES)+ags ©)
-1 -1

According to [1], it is believed equal to zero, as such an element
in the matrix of fourth order is not present. As the numerator in

(9) is equal to zero, and E‘(14) in the general case is not equal to

zero, the denominator in (9) is equal to zero. And from here

ESY =1/(1+E(7) (10)

and E1(4) .
El(4) =-1/2; E§4) =2; E§4) =-1/3. Let us pay attention to the fact
that

One more parity connects E§4) Then

EM = -1/ A, 11
we will write down line UX; as

EMEME® EMEM EMW = E®;-1-EM;E( (12)

or UX =Ai3(1;—2;—1) and DUXg=1-2;-1 (13)
DUX3(3) = py=-1 . (14)

And from (6), at n=4 we have
Ap=241-2-84p-2843+3 (15)

We while do not know to that are equal a,3;a4 ;843 It is
known only, that each of them is equal or (+1), or (-1). A, —the

fourth prime number is not known also.
Order 5

Let us consider the matrix of fifth order having precisely
same structure. N =5M =2;L =4
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5) _ —8ii+2
i+1 4 i

Ei(S) (ai,i + Zai'i_j XH Ei(_5|))+ai,i+l
1=1

j=1

i=1.4 (16)

Cases i=1,2,3 are already known to us. According to (+),
EQE® =1, EPEP -—1-EP , 3ePEP =-1-EP (17)

At i=4 itis found that

B =-1/(ys + P (18)

And then
E@-Pa__Pa 19
YA Aty 19)

Here it is designated
X4 =ay1—285, a3
Ya=—841+83
Iy =87
Pp=—841-842+83

As all a on the module are equal to 1, then x, and y, are even
numbers, and z, and p,; are odd. And, according to (15), and
under the obvious condition that A, > A3, X, is still a positive

number. And, as it has appeared, these laws further remain.
Further, we find that

UX, = Ez(15) E:-.SS) E£5) El(S); Ez(1,5) Eés)Eés); E[(15) E§5); E[(15)
=—EPE®EPEPED EPEPED
5 5). 5 5 5).=(5 5).=(5
:_Eé(l )E:g )’_E‘(1 ) _E4(1 )E:g )vE4(1 )E:g )’EE1 )
1 5)(5). 5 5) = (5). 5)=(5). 5
= (-3EPEP;-3e{) -3ePEP;3EPEP;3EP)

_1 B))-1(1_2e®).1(_1_E®).®
= (1 EP )5 (1-2E0 )5 (2 -EP)EP
Substituting (19) here, we have
U, 1-v® 1y,
UXy A (1-Ugl=V,7=1+Uyg;pg) (20)
4

Where U, =a,, and V4(1) =-841+3,3, and in this case they

coincide with z and y. The following statements are thus valid:
X4 + y4 :—2U4;X4 + p4 = —3U4.

Thus we have derived four linear homogeneous equations
with six unknown parameters, about which it is known that they
integers, and also are either even, odd, or even and positive.

Let. x4 =2. It is known that it is -1, or +1. But the case is ex-

cluded, so in this case the first and third components of vector
(20) result in a zero, which becomes clearly undesirable further
below.

Let us accept that U, =-1. Then
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Va=0;ps=Lz,=-1v¥ =0.

And all these 6 unknown numbers satisfy with all 4th linear ho-
mogeneous to the equations and all specified restrictions. In this
case a412 = —l, a413 = a4‘l.

As in the determinant of third order, below the main diagon-
al yields —1. We will write down definitively

1=-Lay,=-Lay3=-1 (21)

A, is the fourth prime number:
Ag=5 (22)
DUX,=21,-2;1 (23)
DUX4(4) = p, =1 (24)

And from (6), at n=5 we have
Ag=2-851+85, -2 853+84+5 (25)

We while do not know a53;855;353;85 4. It is known only, that
each of them is equal to (+1), or (-1). That Ay is the fifth prime

number is also not known.
Order 6

Let us consider the matrix of sixth order having precisely
same structure. N=6; M =2; L=5.

—8ji+2

5 i
6 | I 6
EI( )(ai‘i +Zai‘i7j X Ei(_l))+ai'i+1
j=1 1=1

E®) - i=1.5 (26)
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Cases i=1,2,3,4 are already known to us. According to (+),
e -
3EPEP =—1-E{ 27)
SEPEP =3+ EH
At i=5 itis found that
6 6
ES) =-1/(vs + sELY | (28)
And then
ES) = ps / Ag = ps [ (Ag + %) (29)

Here it is designated

X5 =251 +85, — 2853+ a5 4
Ys=—852+85
Ig=-81-872+353
Ps =851 — 285 — 853 + 385 4.

As all a on the module are equal 1, it follows that x5 and ys are
even numbers, and zg and pg are odd numbers. The condition
that A5 >A,, makes X5 a positive number.

Further, we find
X5 —2P5 =g X5 + 225 =-Ug;Ug =a5, — 854 =—VYs

are even numbers.
Then we will write down

X, ~EPEPEPEPED EPEPEPED EVEDED, EDEED - EPEPED EPEPETED.

ELEPE®ELE®E® - —EOEPED,—EPE® + EOEPED ELEPEP EPE®ES -

= CEPSEPES; 3eE( + B3 Ve E3EVE( 3EVE() 3E(Y) = % (e +EPED;

—2eSE® +ED;—EL®) —PE®;3EPE®;3el) = %(SEéG) +5E{PE®; 2. 5E{EL® +5EL);

—5£{9) —5EE®);3.5E{E(®);15E(9)) = %(GEESS) -3,6+3E{?;3-6E{";-9+3E(9;15{?)) =

)

5 5
Let us note that it is possible to manage, and without this
conclusion. Free members in the received expression 1; 2;-1;-3
coincide with factors at a in dependence for ps; only with a sign

a minus, and factors at Eg 2;-1;-2;-1 coincide with factors at 4 in
expression for X5 . And this tendency in the further remains.

Substituting here (29), we have

UXs :Ai(_1—u5;2—vgl>;1+u5;—3+ 750 ps), (30)
5

’

5 5

142 21 1-20® 340 £
_ ED.

where Vs(l) =-a5;+a53— a4 isan odd number.

Thus we have received system of five linear homogeneous
the equations with seven unknown numbers about whom it is
known that they integers, and also either even, or odd, or even
and positive.

Let. xg=2.

But Ug =+2 there cannot be as in this case ps is an even num-

It is Ug rather known, that it is 0 or +2, or-2..
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ber, that it is Then

ps =125 = —1;V5(1) =-1.
And all seven unknown numbers satisfy these five linear homo-

geneous equations, and all specified restrictions. In this case we
will write down definitively

impossible. So Ug=0. Y5 =0;

851 =185, =-Lagz=-Las,=-1. (31)
Ag =7 , the fifth prime number (32)
DUX5=-1,31,-41 (33)
DUXg(5) = ps =1 (34)

And from (6) at n=6 we will have
Ag=—8g1+3 85, +a3~4 g4 +ags+7 (35)

Let us notice, that z5 coincides with p, only instead a, of it is
necessary to write as. And pssimilarly in the same sense
with X, It is necessary to add to itAjz-as,. We while do not
know to that are equal ag1;37;853:36 4855 It is known only,
that each of them is equal or (+1), or (-1). A, — the sixth prime
number is not known also.

Order 7

Let us consider the matrix of seventh order having precisely
same structure.
N=7,M=2;L=6

—8j 2

6 j
Ei(7)(ai,i +Zai'i,j XH Ei(_7|))+ai,i+l
j=1 1=1

() _

i+l —

i=1.6 (36)

Cases i=1,2,.,5 are already known to us. According to (+),
EMED =1
E{NEM =—1-E{.

3e{VE( =—1-E{"
5e{VE(" = -3+ E("
7E{E) = 54+ E{. (37)

At i =6 itis found that

-3

BN =——
Yo + 26 Ez(t )

(38)

And then

M __Ps 39
6 Xg +7 59)
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Here it is designated

Xe =—8g1+385 2 +853 4854+ 355
Y6 =351 +352 — 863 +385
Zg =851~ 2857 —853+3854

P =285 + 85 — 2853+ 854 +98g 5.

As all a on the module are equal 1, then Xg and yg are even
numbers, and zg and pg are odd numbers. The condition that
Ag > Ag makes Xg still a positive number.

Further, we find

XG + y6 :4U6,X6+26 :U6,2X6+ pe
=TUg;Ug =85, -854+855

are odd numbers. Then we write down

UX6=
2-E{N 1+3€{" 2+E" -1-4E{") 5+E{" £
iR
Substituting (39) here, we have
st:Ai(—z—UG;—1—V6‘1);2+UB;—1—ye;—5+z6;pe) (40)
6

where V6(l) = -85 + 83— a4 — 235 515 an odd number. As well,

—Xg +3p6 = —7V6(1), and Xg —V6(1) = 3U6'

Thus we have received system of six linear homogeneous eq-
uations with eight parameters about which it is known that they
integers, and also either even, or odd, or even and positive.

We postulate, that each of components of vector UX
represents a rational number, that is fraction, in numerator and a
denominator which are mutually simple integers.

Let. x5 =2. Itis Ug somewhat known; i.e. that it is +1,£3.
But Ug =+3 cannot exist, because |yg|<6. Let Ug =1. But then

-2-Us -3 -1
Xe+As 9 3

and that is unacceptable. Let Ug =-1. And let
Yo =—6,26 =—3; pg = —11;V6(1) =5.

But then
-1-vd® 6 -2

Xg + Ag 247 3

7

and that is unacceptable. Let Xg=4. Then Ug can accept the

same two values +1. Let Ug=1. Then

Yo =0;26 =—3; pg = -LV{) =1.



Long Beach 2009

This variant works in every respect. So it is definitive

351 =135, =Lag3=-Lags=-Lags=-1 (41)
Ag =11 is the sixth prime number (42)
DUXg=-3,-2;3-1-8-1 (43)
DUX(6) = po = -1 (44)

And from (6) at n =7 we will have
A7 =-3a71—2a;9+33a73-374—8a75—a;+11 (45)

Let’s notice, that yg coincides with z5 only instead as of it is

necessary to write —ag . It is necessary to add to it Az-ag 5.

Order 8

Let us consider the matrix of eighth order having precisely
same structure. N=8;, M =2; L=7;

£6) _

—8ji+2
i+1 — i

7 J
E® (a; + Zai’i—i XH EfD 8
j=1 1=1

i=1.,7  (46)

Cases i=12,...,6 are already known to us. According to (+),
EQE® = 1
EPE® -—1-P
EPEP ——1-EP
5EE® = 3+ EP
7EQE® = 54+ E®
R @)

At i=7 itis found that

-5
E® - — = 48
Py mEY @

And then
E® -_P7_ (49)

X7 +11

Here it is designated

X7 ==3a71—287,+3873—a74 8875376
Y7 = =87, +287 5 +873 387 4 +5876

27 = 2a7'l + a.7]2 - 2a713 + a714 + 5a7'5.
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Pr=-871+387p+873- 4874 +a75+Ta7
Asall a on the module are equal 1, then x; and y7 - even num-

Condition, that

A7 > Ag, %7 to that still positive number. Furthermore we find

bers, and z; and p; are odd numbers.

X7 —3y7 = —8U7;2X7 +327 = —U7;X7 —3p7 = —11U7,
U7=a7,-874+375+2a76—
an odd number. Then we write down

1-3e® 3-2® _143e®

UX- = : ; ;
! 11 11 11
1EP 10 7P
11 11 7 o117

Substituting here (49), we have
UXy =
A%(l_U7;_3‘V(l)?‘1+U7:4+V7(2’:—1— yri-T+zipy)
where (50)
v =
—a7y+0ay ) +873—a7 4 — 2875 +87,6:Vi3X; + 2Py
=1v ;% — v = -2u,.
VAOS
—a71—87,+a73+0a;7 4 —3a;5—ay g:0d:4x; — py

=1v{P;x; —3v? U,

Thus we have received system of seven linear homogeneous the
equations with nine unknown numbers about which it is known
that they integers, and also either even, or odd, or even and posi-
tive.

Let x;=2.

But approaches only one value U; =-1, as in all other cases y;

U; can accept the following values +1;£3;+5.

not the whole number or |y;|>12. Then
Y7 =227 =L p; =-3V =0ov{? =1,

This the variant works in every respect. So it is definitive

a1 =-La;p=-La;z=Lay,=-La;s=La;g=-1  (51)

A =13 is the seventh prime number (52)
DUX; =2;-3,-2;5;1,-8;-3. (53)
DUX;(7) = py =-3. (54)

And from (6) at n=8 we will have

AS = 238’1 - 338’2 - 238’3 + 538’4 + 38’5 - 838,6 - 338'7 +13 . (55)
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Order 9 Uxg =3 268 2-3{) —3-2E{Y 14567
Let's consider the matrix of ninth order having precisely same 13 13(9) 1(1:;) 13 ©
structure. 8+Eg” 1-8Eg” -11-3E5” EO)
13 ' 13 " 13 ®

N=9; M=2; L=8

9 —8ji+2
Ei(+%. = 8 i

9 9
E) (ay + zai,i—j XH ECD+ai11

i=1 I=1

i=1.,8

Cases i=12,...,7 us are already known. According to (+),
EQE® =1
EQED ——1-EY
3EPED = 1-EP
5ESVE® = 34+ E
7EQED = 5+ EY
1EPED = 7-EP
13E{0E® = -11-3.

At i =8 we have
E§9) = —7/ ( Yg +Zg Eég))
And then
E5”) = pa/(% +13)

Here it is designated
Xg =2ag1 —38g ) —28g3+9ag 4 + g5 —8ag g —3ag 7.

Yg =—28g1 —8g +2ag3—8g 4 —Dag5 + 7ag 7.
Zg=—3g1+3ag, +3g3—4ag s +ag5+ 786

Pg=—3ag1 — 28, +3ag3—ag 4 —Bag s —ags +1lag 7.

As all a on the module are equal 1,then Xy and Iz - even num-

Substituting here (59), we have
(56)

UXg :i(s—us;z—vgl);—3+u8;1+v8(2);
Ag (60)

8 _Vg(z);l_ Yg:—11+25; pg)

1
Ve =—ag1 +08g,, + 853854 — 235+ 36 +
lod 12xg —3pg = —13V D xg + 2V = -3Us.
+3a3 7.

2
V?) =—ag1 —ag p + 353+ 0ag 4 — 335 —ags+
:0d:xg +5pg :13V8(2);x8 + 2V8(2) =-5Ug.
+4a&7.
VB(S) = —a&l + 2a8'2 + 38‘3 — 3a814 + 0a815 + 5a8‘6 +
:0d:8xg + pg = —13V8(3);x8 + 2V8(3) =Ug.
+%Y7.
Thus we have received system of 8-th linear homogeneous the

equations with 10 unknown numbers about which it is known
that they are integers, and also either even, or odd, or even and

(57) positive.
Let Xg = 2.

|yg| <18, that leaves five values 0;42;+4. At Ug=+2. zg will be

Ug can accept seven values 0;+2;+4;+6. But as

(58) even number that cannot be. Then
U = +4i;y{) = —2516i; 2{) = -1+ 6i. i=01.
69

~11+2§) _11+6i-1 —4+2i

= , which is unac-
2+13 5

But in this case
X8 + A7

ceptable.
Let Xg = 4.

Ug =0;+4. Then zg would be an even number, which it cannot

Ug can accept the same five values 0;+2;+4. At
be. Let usaccept Ug=2. Then

Vg = 12,25 =1 pg = 19V = 5 v{? = 7;v{d = 1.

bers, and zg and pg are odd numbers. Condition, that Ag > A,

Xg to that still positive number.

Further we will receive

Xg + Yg = —4Ug; Xg + 225 =3Ug;3X3 + 2g
=-138Ug;Ug=ag, —ag 4 +ag5 +2ag 5 — ag 7-

is an even number. Then we write down

This the variant works in every respect. So it is definitive

a&l = —1, agyz = —1, a.8'3 = —l,

: : : (61)
g4 =Lags=Lagg =187 =-1.
Ag =17, the 8-th prime number (62)
DUXg =1,7,-1-6;9;13,-10;-19. (63)

DUXg(8) = pg = —19. (64)
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And from (6) at n=9 we will have

Ag=8g+7ay,—ag3—6ag,

(65)
+93g 5 +133g g —10ag 7 —19ag g +17

Order 10

Let's consider the matrix of tenth order having precisely same
structure. N=10; M =2; L=9

£ _ 142 i=1.9 (66)

9 j
10 10
EM (ay + zai,i—j XH ESD)+a 1.1
=l -1

Cases i=1,2,...,8 are already known to us. According to (+),

E £10)E1(10) .
ELOEM0 1 g0
3E glo) E §10) —1-E 4(110)
5E élo) E gm) —_34E 5(10)
7E E(310) Eélo) — 54E élo)
1ESVEWD - 7 _g{0

138 9EM) = _11-3{19).

17E8OENM = —13-196{7. (67)
At i=9 we have
ESY = -1/(yo + (| (68)
And then
ES? = po /(% +17) (69)

Here it is designated
Xg =891 + 789, —893—68g 4
+98g 5 +13ag g —10ag 7 —19ag g.
Yo =891 —389, —8g3+489 4 —8g5— 7396 +1lagg.
29 =—3a9; — 289 + 3893~ 89 4 —8ag5 —ag g +11ag 7.
Pg =289 —3ag p — 2893+ 589 4 + 895 —8ag g —389 7 +13agg.

PROCEEDINGS of the NPA
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As all a on the module are equal to 1, thenXxy and iy - even
numbers, and zy and pg are odd numbers. The condition that

Ag > Ag makes X4 a positive number. Further, we find

Xg - YQ :10U9;3X9 + 29 :19U9;2X9 - pg
=17Ug;Ug =ag, —ag 4 + 895 + 289 — 897 —3agg.

is an odd number. Then we will write down

2+E89 347e{9 2
UXg = ; ; ;
17 17 17

5-6E8Y —1+9E{? 8+136{!) 3-10E{?
S A A A Y A
10
~13-19607 o)
1 =9 .
17

Substituting here (69), we have

UXg =%(—2—Ug;3—V9(1);2+U9;—5+V9(2);
9

—1—V9(3);8—V9(4);3— Yo, =13+ zg;

1 Pg) (70)

where
VgD =—ag +0ag, + a3 —ag 4 — 2395+ g g +
10d 13%g + 7pg = ~17V{Y; xg + V& = 7U,.
+38g 7 — 239 5.
V§?) = —ag — g 5 + g 3+ 03 4 ~ 3395~ Ag 6+
ievibxg +6pg = —17V9(2); Xg +V9(2) =6U,.
+4ag 7 +ag g.
V§®) = —ag; + 289, + 893~ 33 4 +0ag 5 + 539 6 +
:0di—Xg+9pg = —17V9(3); Xg +V9(3) =9Uq.
+8g7 —8agg.
Ve =289, ~ag 5 +28g5 ~ g 4 ~5ag5 + Og g +
10d 18xg +13pg = —17V{Y; 2xg +V{* =13U,.
+78g7 —8gg.

Thus we have received a system of 9 linear homogeneous equa-
tions with 11 unknown numbers about which it is known that
they are integers, and also either even, or odd, or even and posi-
tive.

Let Xg=2 Ug can accept seven values +1;£3;+5;+7;+9. But
as |yo| <28 and|zg| <29, that leaves two values, +1. Let us ac-

cept Ug =2. Then

Yo =829 =13, pg = —13;V9(1) = 5;V9(2) = 4;V9(3) = 7;V9(4) =9.
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This the variant works in every respect. So it is definitive

89 =Lag, =-Lagz=-1Lag,=1

71)

g5 =-Lagg=Lag7=Lagg=—-1.
Ag =19, the 9-th prime number (72)
DUXq =-3,-2;3;-1,-8;-1,11,0;-13. (73)
DUX(9) = pg = —13. (74)

And from (6) at N =10 we will have

Ao =—3ay91 — 2892 + 38103 —a104 —83105 — 10,6
+11a10]7 + Oalo‘g —13310'9 +19

(75)

Order 11

Let us consider the matrix of eleventh order having precisely
same structure. N=11; M =2; L=10.

E4D - Liv2 i=1.10 (76)

10 j
EM (ay +zai,i—j XHEi(EIl))“'ai,Hl
= I-1

Cases i=12,.,9 are already known to us. According to (+),
ESVEM) = 1

11) = (11 11
ESVEM =—1-g{M

11) = (11 11
3EMEM =—1-EM

Vol. 7, No. 2
11) = (11 11
17E§VEM = —13-196{Y.
11) = (11 11
19EFVE(M = 17 -13eY. (77)
At i=10 itis found that
E§Y = —13/ ( Y10 + Z10 Eéll)) (78)
And then
EGY = pio/ (%0 +19) (79)

Here it is designated

X0 =—3801 — 2810 > + 38103 ~ 8104 ~8a105 ~ 0,6
+11844 7 + 02y g — 1334 -
Y10 =310 + 2819 — 38103 + @104 +88105 + @10 6
11844 7 +13849,9 = X0
20 = 28491 —3ay9,2 — 28103 + 9810 4 + 8105
—83y g — 33197 +13a19 8.
Pro =101 + 78102 — 8103 — 6810 4 + 98105 +13a10
—102197 —19349 g +1734¢ o-
As all a on the module are equal to 1, then X;;, and,, are
even numbers, and 75 and p,y are odd numbers. The condi-
tion, that Ay > Ag makes X, still a positive number. Further, we

will receive

X0 + Y10 = 0U10;2%0 + 3239 = —13U10; %0 +3Pyg
=19U10;U10 = &49,2 — 8104 + @105 + 28106 — 810,7—

—3ay98 + 28109,

an odd number. Further,
-SER) 7 2ER 140El)

SEMDEAD _ g, D Ui = 19 ' 19 ' 19 '
5 =4 T 5 11; 11 11, 11,
6-EQY 9-8EXY —13-EYY 10+11EQY
19 " 19 ' 19 ' 19
7TEQVESY = 5+ E(Y 1y @y
19+0Eg" —17-13E(" gy
11 = (1D w 19 19 "
NEF7 R =-1-E; Substituting here (79), we have
1) = (11 11
13e8VEM = —11-3e{1Y.
UXyg = Ailo(—l—um;q ~V8:14Uy0:6 + V{2 -9 -V —13-v:10 + V)19 — vy 0:-17 + 240 5 pyo) (80)
where
1 . 7). 1
V) =—ayg1 +0ayg 5 + 10,3~ 810,4 — 28105 + 10,6 + 18V TX1g + 2Prg =1V, xg0 — V) = ~2Uyg. +3a10 7 — 28106 — 3a10,9.

v.(2)

107 =—8101— 30,2 + 30,3+ 08104 —3849 5 —a19,6+:0d:6X9 — Prg =19V.

V.3

110 = —aloyl + 2a10‘2 + 310’3 - 3a.10’4 + 0a10’5 + 5a1016 + :ev:9X10 +8 plO =1

2
X0 —3V§) =Uyo. +481 7 + 80,8 — S0 9-
A).

(3) _
167 %0 — Ny’ =-8U1q. +8197 —8aygg + 3109
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4 i~ 4. 4
Vi) =—2ay01 —ayg 5 + 28103 — 819 4 — 58105 + 0ayg 6 +:0d A3x0 + Prg =1V, ;230 — VY = ~Uyg. +7ay0 7 — a1 —Bayg -

(s

5 . . . 5
V&) = —ayg; +3ayg 5 + 80,3~ 48104 + 105 + Ta10 6 +:00 10x0 +11p1g =19V, E); 30 —3V,®) = 11Uy, +0aye 7 —11a10,6 +3ay.6.

Thus we have received system of 10-th linear homogeneous the
equations with 12th unknown numbers about whom it is known,
that they integers, and also either even, or odd, or even and posi-
tive.

Let xg=2.

But as |20/ <37, that leaves ten values +(2i+1),i=0,12...4. Fur-

Ujp can accept 14 values +(2i+1),i=0,12..,6

ther there are only three values equal Ul%) =-1+6i,i=01. Inall

other cases z;; not an integer. But in this case

S1-URY 141560 %20,

X0+ Ag 2+19 7

which is unacceptable.
Let x9=4. Ujg can accept 14 values: £(2i+1),i=0,12..6.

But as ‘210‘ <37, that leaves ten values +(2i+1),i=0,1,2..,4. Fur-
ther there are only three values equal Ul((i)) =1%6i,i=0,1. In all

other cases z;; not an integer.

Let us accept Ujg =1; then

. . @ a2
Yio =40 = =T Pro =54 = 2
=1V =4 —3v0 =5,

This the variant works in every respect. So it is definitive

a1 =—Layr =-Lags=Lapgs=-Lags

81)
=Lage=-Layg7 =-Lagg=-Lao9=-1
A =23 is the 10t prime number (82)
DUX g =-2;-9;2;7,-13;-16;15;23;-24;5 (83)
DUXy,(10) = pp =5 . (84)
And from (6) at n=11 we have
Ay =281, — 98y, 5 + 281 3+ Tay; 4 — 1385 (55)

—16ay; 6 +1581 7 + 238415 — 243919 + ...

Conclusion

And now for presentation we will write out a triangular array
of the numerical the values of determinants constructed in the
manner specified above:

1 0 1
-1 1 0 1
-1 -1 1 0 1 =3
-1 -1 -1 1 0 1 =5
1 -1 -1-11 0 1 =7
11 -1 -1-11 0 1 =11
-1 11 -11 -11 0 1 =13
-1 -1-11 1 1 -1 1 0 =17
1 -1 -1 -1 1 1 -1 1 0=19
-1 11 -11 -1 -1-1-11=23

1 0 1 =

-1 1 0 1 =

-1 -1 1 0 =

-1 -1 -1 1 0 1 =5

1 -1 -1-11 0 1 =7

1 -1 -1-11 0 1 =11

-1 -11 -11 -1 1 0 1 =13

-1 -1-11 1 1 -1 1 0 1=17

1 -1 -11 -11 1 -1 1 0=19

-1 -11 -1 1 -1 -1 -1 -1 1=23

Most can accept this as the connection between the index of
a prime number and its value: the order of a determinant, its
index of prime number, and its numerical value. Earlier, some-
thing similar was known for Fibonacci numbers [3].

In [2] it is shown that for any set of integers, it is possible to
present a corresponding set of determinants, where a determi-
nant order corresponds to an integer number in this set.

Here, probably for the first time, such representation is re-
ceived for the prime numbers. We will result still, in my opi-
nion, a number of interesting consequences (77) it is possible
to present expression in the form of continuous fraction.

E(ll) _ =17
0 - 13- 247
19 187
91
3 1 55
21
—1- 5
—_1- 3
1- 1
1- El(ll)

And still, if in a considered matrix all elements located below
the main diagonal are equal 1 such matrix will be individual. It
is easy to prove it, having spread out it on elements of last col-
umn. But unlike its classical individual matrix own values will
not be equal among themselves and equal 1, and will be to
represent complex numbers.
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The resulted recursive parities can be considered as one of
variants, with that essential difference that here, instead of

prime numbers, mutual simplicity is used.
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