Theory of Numbers

Grzegorz Hoppe

The presented Numbers Theory is based on the basic theorem of arithmetic, that any number that is not
a prime number or number 1, can be represented by the product of prime numbers. The most important
assumption of the theory is the division of all natural numbers into the original and separable subsets,

according to the divisibility of numbers. In this way, the following subsets have been extracted:

a) N, — set of numbers divisible by number 2,

b) N; — set of numbers divisible by number 3 and at the same time indivisible by number 2,

c) N5 — set of numbers divisible by number 5 and at the same time indivisible by numbers 2 or 3,

d) N, — set of numbers divisible by number 7 and at the same time indivisible by numbers 2, 3 or 5,
e) [P u Q] - set of all numbers indivisible by the numbers 2,3,5 or 7 and primary number 1,

f) Set of primary dividers: {2,3,5,7}.

The Numbers Theory assumes the theory about the origin of all natural numbers:



The Theory of the origin of set of all natural numbers

based on the primary number|set {1}:

step 1.
{1} - (1 + 1) = {2} — number 2 — primary divider

{2} > {2n} — set of all natural numbers divisible by 2 and number 2

step 2:

({2n} + {2}) » {2(n + 1)} — set of all natural numbers divisible by 2

step 3:
(1+ 2) = {3} — number 3 — primary divider

{3} - {3n} — set of all natural numbers divisible by 3

step 4:
(2 + 3) = {5} — number 5 — primary divider

{5} - {5n} — set of all natural numbers divisible by 5
(2 4+ 5) = {7} — number 7 — primary divider

{7} - {7n} — set of all natural numbers divisible by 7

step 5:

({3} * {2n}) - {6n} — set of numbers divisible by 6
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step 6:

({é6n} +{3}) » {6n+ 3} ={3(2n+1)}

cause:
vnm €N:(2n+1) #2m
{6n + 3} — set of all natural numbers divisible by 3

and at the same time don't divisible by 2

step 7
({5} +{6n}) - {6(n + 1) — 1}
{7} +{6n}) - {6(n+1) + 1}
fe(n+1)-13uf{fe(n+1)+1}={6(n+1)+1}
cause:
vnmeN:(2+3n +1) # 2mor 3m
then:
{6(n+ 1)+ 1} — set of all natural numbers bigger then 10,

don't divisible by 2 or 3

step 8:
cause:

Any natural number bigger then number 10:
is divisible by 2
or
is divisible by 3
or
is indivisible by 2 or 3
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then:

u [U 32n + 1)

nenN

U U 6n+1

n>1eN

N = {1,2,3,5,7}U[U2(n+1)

neN

Set of all natural numbers N conteins 4 primary separable subsets.

and:
N=|{1}u U 2+ 1)|u U 32n+ 1) U[U6ni1
neN{0} neN{0} neN

DEFINITION AND ARGUMENT (1.1.)

Based on the Theorem of origin of natural numbers:

N — set of all Natural Numbers

u [U 32n+ 1)

nenN

N = {1,2,3,5,7}U[U2(n+1)

neN

ul |J ent1

n>1eN

DEFINITION AND ARGUMENT (1.2.)

N, = UZ(n+1)

nenN

N, - set of all natural numbers divisible by number 2
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DEFINITION AND ARGUMENT (1.3.)

N; = U 32n+ 1)
neN{0}

N; - set of all natural numbers divisible by number 3 and at the same time don’t divisible by number 2

ARGUMENT (1.4.)

[ U 6n + 1| — set of all natural numbers bigger then 10 don't divisible by 2 or 3

n>1eN

ARGUMENT (1.5.)
Based on the basic theorem of arithmetic:
Va € N:
a=2"+x3Mx5x7xq
n,m,s,t € Niyy; q € Q;

Q = N\[{(Zn} U {3n} U {Sn} U {7n}]

ARGUMENT (1.6.)

Based on (1.5.):
VYa € N:
2a=2"+3"*5°+x7'xq; meEN; m,s,t€Ny; q€Q

32a+1)=3"*5+7'+xq; meN; s,t €Ny; q€Q
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DEFINITION AND ARGUMENT (1.7.)

Based on (1.2.), (1.3.) and (1.6.) let:

= UZ(n+1) UZ"] X 3" X 7"
nenN neN{0} nEN{O} nEN{O} qEQ

neN

N, = U3(2n+ 1| =

nenN

U 3n 5n 7n q
nEN nEN{O} nEN{O} qeqQ

ARGUMENT (1.8.)

Based on argument (1.4.):

[U 6n+1|= b(6n + 1)

n>1eN

L>1EN,~ b e(P U {1});and b=1if (6n+t1)eP
Then:
forb=1

(6at1)=p; pe€P\{2357}

forb=5
56n+1)=30n +£5)=[(6(Bn-1)+1DUu(6(Bn+1)-1)]=

=5%%7'%q; SEN;t€Ny; q€Q

forb =7
76n+1)=042n+7)=[6(Tn+1)+1DU(6(7n—1)-1)] =

=55*7t*q;s€N{0}; teN;q€eQ

for b € P\{2,3,5,7}

b(6at+1)=gq; q€[Q\P]
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DEFINITION AND ARGUMENT (1.9.)

Based on (1.8.):

| Json + {5})] - [U 5"] x LELVJO} 74 g LUQ 4

neN nenN

N5=

N; is a set of numbers divisible by number 5 and at the same time don’t divisible by numbers 2 or 3

DEFINITION AND ARGUMENT (1.10.)

Based on (1.8.):

Ur)+|Ys

nenN qeQ

N7=

N7=

42n £{7}) ] \ [ (30n £ {5}) l

N, is a set of numbers divisible by number 7 and at the same time don’t divisible by numbers 2,3 or 5

ARGUMENT (1.11.)
(About unique of numbers)
Cause number {1} belongs to set Q and (P;yp\2,3573) = Q,
then:

N = UZ"x U3">< US"x U7"U
nenN{0}

nenN{0} nenN{0} nenN{0}

WA

nenN{0} nenN{0} nenN{0} nenN{0}

UUZ"x U3">< US"x U7">< Uq
nenN{0} nenN{0} nenN{0} nenN{0} qe(Q\P\{1})
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ARGUMENT (1.12.)

Based on (1.8.):

Pc {2,3,5,7}ul U 6n+1

n>1eN

THEOREM (1.13.)

(About Prime Numbers)

Set of Prime Numbers is realy a sum of set of primary dividers and
set of Odered Prime Numbers without number 1.

Set of Ordered Prime Numbers = [P{2,3,5,7} U {1}] anad:
P\;2357 = [{6} X IU 2”] X IU 3"] X p| % U q|+1| u
nenN nenN pe[(Pu{1})\{2,3,57}] qe[Q\P]

U |{6 x5} x U q|+1|u
| q€[Q\P] |

U |{6*7}x U q|+1|u
| q€[Q\P] |

U [{6} x U 22nH1 [ p| % Uq+1U
neN{O}\{1} PE[(Pu{1})\{2,3,5,7}] q€[Q\P]

U{6}X[UZ"]X U3">< U p|x Uq—l u
nen nen{o0} pe[(P v {1)\{2,3,5,7}] qE[Q\P]

U [{6} X UZ"X[UT‘ pl x U q|—1

X
en{o} neN ] Le[(P v {1)\(23,5,7)] q€[Q\P]
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PROOF:

Cause (1.12.) and (1.9.), (1.10.):
first we check when the numbers in form (6n + 1)
are divisible by 5 or 7
by 5

(6nt+1) #5(6m t1) - 6n+30m=+5+1

1
6n¢(30mi5i1)—>n¢5m+[(i5i1)*g]

then:
for (6n—1)
n+#5m+1,meN
for (6n+1)

n+x5m-1,meN

by 7

(6n+1)=7(6m +1) >6n+42m+7+1

1
6n¢(42mi7il)—>n¢7m+[(i7i1)*g]

then:
for (6n+1)
nx7m+1,meN
for (6n—1):

nx7m-1,meN
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Then:
based on (1.12.):

(n—-1)

(m#7m—1;n #5m+1);n,menN

Pc|{2,3}u U (6n+1)|u

(m#7m+1 ;n #5m—-1);n,meN

DEFINITION AND ARGUMENT (1.14.)
Let:
Q = N\[{2n} U {3n} U {5n} U {7n}]

Then:

@ = JiPessn v 1) x Passn v apI™

nenN

Based on (1.14.):

u [ U (6(6n2 + 2n) + 1)

n>1€eN

(ﬂmmmﬂxﬁmmmﬂYC{HUlLaniU

n>1€eN

Then:

(P{2,3,5,7}) =

c (6(6n* +2n) +1)| U

n>1; (n#7m+1;n #5m-1);n,meN

(6(6n% —2n) + 1)

n>1; (n#7m-1;n #5m+1);n,meN
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2
(Pzssn) c U (6n+1)(u U (6n
(n#7m+1 ;n #5m—1);n>19,meN (m#7m—1;n #5m+1);n>20 ,meN
cause:
for (6a+1)

a#7m+1;a #5m—-1

then:

ac “U(Sm—{Z,SA,S})] n [U(7m+{2,3,4,5,6,7})

meN meN
we check when:

Ba-1)=(7b+1)

1
5a=7b+2—>a=§(7b+2)
m=+5%7b+2); a,beEN

1
7b:5a—2—>b=5(5a—2)

m=7°(5a-2); a,bEN

then a is indivisible by 5 or 7, but can be 5 or 7

for (6a—1)
a#7m—-1;a #5m+1
then:

ac [U(5m+ (2,3,4,5))

meN

U [U(7m— (2,3,4,5,6,7))

meN
we check when:
(5a+1)=(7b-1)
5a=7b -2

7b = 5a+ 2

-1)

11|Strona



m=*=5%7b—-2); a,beN
m#7°(5a+2); a,beN

then a is indivisible by 5 or 7 and can't be 5 or 7

then:
(Piasn)” = (6a+ 1} U {6a— 1}

where:

a can be divided by 2 or 3

and at the same time is indivisible by 5 or 7
except:
for form (6a + 1),
a can be a number 5 or 7,
but at the same time a must be indivislible by 2 or 3

then:

2
(P3sm) = |6 Zn] X U p
Prrt nen(0} pe[(P u ID\(2,3})]

U6X[U2"X U3">< U
nen | neN{0} pE[(Pu{l})\{2,3,57}

X

U q] +1
€[Q\P]

04

and then:

(Pp3s)ic

C6X[U2"x q|+1|u

l 3| x
nenN nen{0} pE[(Pu{1H\{2,3,57}] q€[Q\P]

Ul6xlUp>< U q|+1| U
PE{5,7} q€[Q\P]

U|6x UZnX[UB"]X U p| x Uq+1u
nenN{0} nenN pe[(Pu{1})\{2,3,57}] q€[Q\P]
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u|6 X U p| X U q|+1|v
pe{5,7} q€[Q\P]

\ I pl % U q|l—-1|v
| nenN{0} €[(Pu{1H\{2,3,57}] elQ\P]

olex| | 2 Ugn]
nen{o} | neN (PU{l})\{2357}] Q\P]

y 6X[Uzn]x'

neN

We will check when the numbers:
inthe form
(6a + 1)or (6a-1)
has a form of their second power:
(6a(6a + 2)+ 1)or (6a(6a— 2)+ 1)
otherwise:
it must be a prime number
for (6a + 1):
6a+1 #6n6n+2)+1
6a + 6n(6n+2)
a # n(é6n + 2);
a+6n-+2
cause:
fora+6n+2;
(6a + 1) is not a number (6a + 1)?
then:
fora #6n+2:

(6a+ 1) — is a prime number
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for (6a- 1)
6a—1=6n6n-2)+1
6a + 6(6n* — 2n) + 2
3a+6(3n*—n)+1
cause:
va,n € N:3a # 6(3n>—n) +1
then:
foranya

(6a — 1) — is a prime number

Summarizing:

a — of Prime Numbers in form:
(6a+1)
a+ém+2
when: a = 6m

then:

eel|Uz|[<|Uz|x| U o<l U
neN neN PE[(P u{1})\{2,3,5,7}] qE[Q\P]

U U Pl X U q
pE(5,7} q€[Q\P]

1l4|Strona



when: a=6m—-2=23m-1)

cause:
vm € N: (3m — 1) — is indivisible by 3
and

numbers : (3m — 1) and (3m + 1) - 22" qnd 22"

then:

ac 22n+1] % p| X U qll u
neN{0} ] PE[(Pu{1h\{2,3,57}] | q€[Q\P]

oy H U «
_p6{5.7} q€[Q\P] ]

and:
a — of Prime numbers in form:

(6a—1)

anZ"]x U3">< U p| % Uqu
LneN nenN{0} ]

pe[(Pu{1h\{2357}] | [q€[Q\P]

UUZ"X[U3"X U p| % Uq
| neN{0} neN peE[(Pu{1H\{2,3,57}] | | g€[Q\P]
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P=1(23,57}U|{6} x [Uznl x [U 3n

neN

U ({6} X

THEN:

neN

{6 x5} x

{6 «7} x

22n+1 X

neN{0}\{1}

u {6}X[U2"]x

nenN

U ({6} x U 2n
nenN{0}

U
| neN{0} PE[(P u{1)\{2,3,5,7}]

[

| q€[Q\P] |

| q€[Q\P] |

q

q

+1

+1

p

PE[(Pu{1})\{2,3,5,7}]

Jr

nenN

and then:

PE[(Pu{1})\{2,3,5,7}]

X

p

p

PE[(P u{1)\{2,3,5,7}]

Pl X

q|+1| U

qE€[Q\P]

q|+1| U

q€[Q\P]

X

X

ql—-1| v

q€[Q\P]

q€[Q\P]

the theorem about Prime Numbres is proved

and:

q

-1

the Theory of the origin of all natural numbers is correct

16|Strona



