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I. INTRODUCTION

The Gula's theorem is wider than the Pythagoras’s
theorem.

Theorem about the primitive Pythagorean triple gives all
primitive solutions of the Pythagoras's equation, namely

pZ _ qZ pZ + qZ
PR
In this work we have the proper proof of FLT. In [6]
we have the proof of another hypothesis, not for n = 4.
The Goldbach’s Conjecture is one of the oldest and
best-known unsolved problems in number theory and all
of mathematics. It states: Every even integer greater than 2
can be expressed as the sum of two primes. [1] Proof of
the Goldbach's Conjecture is based on theorems 1 and 2.

) = (u? — v?, 2uv, u? + v?).

Il. THE GULA’S THEOREM

Theorem 1. For each given g € {8,12,16,...} or for
each given g € {3,5,7,...} there exist finitely many pairs
(u,v) of positive integers such that:

g=(M)Z—(ﬂ)z=(u+v)(u—v)=§(u—v) =

2q 2q
tq=g=g" =@ -v?)*= @ +v*)* - Q)
where q|g and q <,/g and - q,% €{24,6,..} with
even gorgq € {1,3,5,...} withodd g. [2],[3] and [5]
This is the theorem.

Theorem 2. For each pair (u,v) of the relatively
prime natural numbers u and v suchthat u —v is
positive and odd there exists exactly one a primitive
Pythagorean triple (u? —v?,2uv,u? + v?) and each the
primitive Pythagorean triple arises exactly from one pair
(u,v) of the relatively prime natural numbers u and v
such that u — v is positive and odd. Hence—For each

equation (p,q) = (u +v,u —v) of the relatively prime
odd natural numbers p and g suchthat p > g, and of
the relatively prime natural numbers « and v such that
u — v is positive and odd there exists exactly one the
. ) 2_52 52442
primitive Pythagorean triple (pq,z’J — ,%) =
(u? — v?%,2uv,u? + v2) and each this primitive
Pythagorean triple arises exactly from one equation
(p,q) = (u+ v, u—v) of the relatively prime odd
natural numbers p and g suchthat p > g, and of the
relatively prime natural numbers uw and v such that
u — v is positive and odd.

This is the theorem.

I1l1. THE PROPER PROOF OF THE FERMAT’S
LAST THEORE

Theorem 3. For all n € {3,4,5,...} and for all
AB,C€{1,23,..}: A"+ B" % C".

Proof. Suppose that for some n € {3,4,5,...} and for
some A,B,C € {1,2,3,..}: A"+ B*=(C".

If A+ B <C, then

A4 BT O = AT 4 BR < (T,

which is inconsistent with A™ + B™ = C™.
Thusitmustbe (A+B>CA A"+ Bt > (1),
Hence — For some A4,B,C,C —A,C — B,v € {1,2,3,... }:

A—(C—-B)=B—-(C—-4)=2v>0
=S (C—-B+2v=AANC—-A+2
=B AA+B-2v=_C). (1)

At present we assume that A,B and C are coprime. Then
only one number out of a hypothetical solutions [4, B, C]
is even. Thus we can assume that 4,C — B € {1,3,5, ... }.

Let {3,57,..}—{(2a+b)b:a €N A bE[357,..1} =
{3,5,7,11,13,17,19,23,29,31,37,41,43,47,53, ...} = P.

Every even number which is not the power of number 2
has odd prime divisor, hence sufficient that we prove FLT
for n =4 and for odd prime numbers n € P. [6]



A. Proof For n = 4. Let the equation A* + B* = C*
has primitive solutions [4, B, C] = [4, B,vc|. Itis easy to
verify that ¢ € {9,25,49, ...}, inasmuch as C € {3,5,7, ...},
with € = +/c, which is obviously. Therefore — For some
a,b € {1,2,3,...} such that the numbers a and b are
coprime and the number a — b is positive and odd:

[(@? + b?)? — (2ab)? = (a® — b?)?
=A% A 2(a? + b?)2ab
=B? A (a?+ b?)? + (2ab)? = C?
= ¢ A (A2)2 + (B2)? = (C2)2].

On the strength of the Theorem 1 we obtain

_ (2ab)? + (2b?)?
- 2 - 2h2

2ab)? — (2b?)?
=—( e ;-Zb(z ) =a2—b2]€0.|:|

=a? + b% A a? + b?

B. Proof of Another Hypothesis. Suppose that the
equation A* + B* = ¢2. (2) has primitive solutions.

We assume that the number ¢ is minimal. [6]

The hypothesis (2) and A* + B* = ¢* are different [2]
because the number ¢ € {3,5,7,...}\ {9,25,49, ... }, with

¢ € (V35 VT VITVIS /15 VI7 VIS V2T, . )

On the strength of the Theorem 2 we obtain — For some
coprime p,q € {1,3,5,...} and for some relatively prime
U,V e{123,..} and for some a,b € {1,2,3,...} and
for some mutually relatively prime x,y,z € {1,2,3, ...}
such that the numbers U —V,x —y,a — b are positive
and odd and ged(a,b) = 1:

®*+4q*)* @*-q°)* _

4 4 B

= (a? — b?)? = (a® + b?)? — (2ab)?
=A2Ap=a+bAgq

U2_v2

(pg)? =

p4-_q4—
—a—b A
az 2 2
p°+q
=— 0 —q’) =20V
p*+q*
= 2(a? + b?)2ab = B2 A >
2 4 g2)2 2 _ ,2)2
_@ 4q) +(p q°) U2 4y?
= (a? +b?)?+ Qab)* =c
24 g2
—cnt LU= +p
2”2
=zzAp a =V = 2ab A4ab

=Q2xy)2Aa=x2Ab

=yZA x4+y4=22<c2]$ z <c,

which is inconsistent with minimal ¢. o

C. Proof For n € P. Without loss for this proof we
can assume that 4 + B,C. In view of (1) we will have —

For some n € IP and for some C,B,C — A € {1,2,3,...}
and for some C —B,A,v € {1,3,5,... }:

(C-B+2v)"=(C—-B+B)"—B"

= (C-B)"%v
+(—-1D(C—-B)"3v*+-
Zn—lvn
2n—2 n-1 -
+ v + )

B n—1
=2|c-Byr2+ = -Byp

2 2
+---+B"‘2]A nlv

AMm|BYn|C)|A

[(C—A+2v)" =(C—A+A)"—A" = (C — A)" 22y

n—1
+ T(C — A3 2v)%2 + -

2v)"
n(C —A)

=alc-ar-2+ nT_l(c — Ayn34

+ v+

+---+A"‘2]/\ n|v

A(nlA!nlC)]/\

A"+ B =C"=(A+ B — 2v)"

= A"+ nA""'B
nn-1)
+——CA"2B% 4 ...+ nAB™! + B"

2
+n(A+ B (=2v) + @(A + B)"2(=2v)?

+ -+ n(A+ B)(=2v)" 1 + (=2v)"
=10
(A"‘2 + 5= Lgnsp 4ot B"‘z)
A+B L
n—
+(A+B)"2(=2v) + T(A + B)"3 (=2v)? + -
(=2»)"
n(A + B)

= AB

+ (=2v)" 1t + Anl|v

AmIAYn|BY W A+BAn|O)||



If n| A=1,then

[(n]AYn|C)=1A(n|BYn|C)
=0
A(nIA\_/nIB
Y™ llA+BAn|C)=1]€0.

If n|B=1,then

[n]AYn|C)=0A(n|BYn|C)
=1
A(nIA\_/nIB
Y™ llA+BAn|C)=1]€0.

If n|C =1,then

[(n]AYn|C)=1A(n|BYn|C)
=1
A(nIA\_/nIB
Y™l A+BAn|C0)=1] el

For some neP and for some e,m,c,h € {1,3,5,...}
such that n,e,m,c and h are coprime:

[nemch =v An t emch
AMr*=C—-Av Qh"=C—-A)
A c™=C —B].

B.1. Proof For Odd 4,B,C — B.

For some neP and for some e,m,c,h € {1,3,5,...}
such that n,e,m,c and h are coprime;

[c™ + 2nemch = AAR™ + 2nemch = B A 2™"n" 'm"
=A+B

c™ + h™ + 4nemch A ¢c™ + B = C]

[Znnn—lmn

¢+ h" +4nemch An | c™® + h"]

= mlc+h An?

| c™ 4+ h™ A n | emch),

Iy

which is inconsistent with n  emch. o

B.2. Proof For Even B,C — A.

For some neP and for some e,m,c,h € {1,3,5,...}
such that n,e,m,c and h are coprime;

[c™ + 2nemch=A A (2R)™ + 2nemch = B A n™ 'm"
=A+B

¢+ (2h)" + 4nemch A ¢c™ + B

=C]

= [nn—lmn

= ¢c"+ (2h)" + 4nemch A n

| c™ + (2h)" ]

= n|c+2h A n?

| ¢+ (2R)™ A n| emch),

which is inconsistent with n + emch. This is the proof.

Remark 1. If n€{1,3,5,..} and c,h€{1,23,..}
and n|c™+h"™ and ged(c,h) = 1, then

(c+h—h)"+h"
n

Anlc+h An?|c™+h"|,

which is obviously.
This is the remark.

I\VV. THE PROOF OF THE GOLDBACH’S
CONJECTURE

Conjecture 1. Forall u € {2,3,4,...} and for some
p,qePU{2}: 2u=p+q.

Proof. 4 =2+ 2,6 =3+ 3.

Itis easy to verify that for each u € {4,5,6,...} there
exists v € {1,2,3,...} and there exist p,q € P:

[geduv) =1 Aut+v=pAu—v=qA2u
=p+q AN2v=p—q].

This is the proof.

On the strength of the Theorems 1,2, and of the above
proof of the Goldbach’s Conjecture we obtain —

Therem 4. For all p,q € P and for some relatively

prime u,v € {1,2,3,...} suchthat p >q and u—v is
positive and odd: [5]

R

=W? —-v:2uw,u* +v¥)Ap+g
=2uAp—q=20VAp=u+v Aq
=u—v A(p+q=2u=281012,..)

A (p—q=2v=246, )]

Tis is the theorem.
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