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Annotation. A variant of the solution with the help of Bill hypothesis
direct evidence "Great" Fermat's theorem elementary methods rows. New are
"Invariant identity" (keyword) and obtained by us in the text, the identity of the
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Also proposed a new formulation of the theory (clause 2.1.4.),
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§1
The proof of FLT
1.1. We obtain the following identity:

(X1 +x2)% + (21 + x3)% + -4 (g + Xpy2)? + (e +x3)% + -
m =
X343+ X2,

vt (X + X)) 2 o (1 + Xng2)® — (01 + X + -+ Xpg2)?

2 2 2
x1 +x2 +"'+xm+2

Here,

0 < m < oo- are arbitrary positive integers, including zero;

x;-are arbitrary elements of arbitrary numerical systems, including zero;
1<i<m+2 -areindexes. The value of each "m" is not dependent on
the set values of the elements included in the invariant identity.

1.2. Fermat's Last Theorem - “The equation “ a™ + b™ = ¢c™ “has no solutions
when a, b, ¢, and n are all positive integers and n is greater than 2.”

1.2.1. The proof for n =1 and, for example, m=1.
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O +2)t + (g +x3)' + (o +x3)" = (g + x5 +x3)t

1 1 1
xX{+x;, +x3

3
I
i

_2(x11+x21+x§)—(x11+x21+x§)_1 A =0

1 1 1 1 1 1
xX;+x;, +x3 xX{+x; +x3

A; = 0 —is a necessary condition.
1.2.1.1. Let x; = al,x, = bt,a' + b = z — is a positive integer for arbitrary

1

natural «a» and «b». But a!' + b =cl=2z then c=_zi- a positive
integer - is sufficient condition.

1.2.2. The proof for n = 2 and m=1.

(o +22)% + (g +x3)% + (3 + x3)% = (g + x5 +x3)>

m=1=
xZ + x% + x2
2(x% + x% + x2) — (x2 + x2 + x2) ) A, =0
B xZ + x5 + x2 T X2+ xZ 4l

and A, =0 - necessary condition.

1.2.2.1. Let x; = a? x, = b%,a® + b? = z— a positive integer when «a» and
«b» arbitrary natural numbers. And A4, = 0. Butif a? + b? =c?, c =p?
+q? - is natural when a =p?-¢g? and b =2p q (p and q — arbitrary coprime

2
positive integers). Therefore, c?2 = z? and ¢ = zz — will be natural is sufficient
condition, because, as you know, these expressions give all solutions of a? +
b? =c?in c2.oprime natural numbers.

1.2.2.2. Suppose that a3 + b? =z, for all other relatively prime positive
integers that can be the solutions of the equation in positive integers a3 +

1

b? =c#. Then, ¢ = zfandc ; = zf cannot be a natural number - the
sufficiency of the condition is not satisfied. Thus, forn =2 when A , = 0 and

1

zf— solutions in natural numbers there. This suggests the need to consider for n >

1

1, both conditions: A; = 0, or A; # 0 - necessary, 2 - sufficient.

1.2.3. The prof forn =3, m = 1.
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- (o +22)% + (o +x3)% + (0 +x3)% = (0 + x5 +x3)°
x3 + x5 + x5 -
20 s+ xd) = (6 +xF +Hx) . As = 6 x1X5X3

3 3 3 3 3 3
xy + x5 +x3 xy + x5 +x3

m=1

A3 = 6 x,x,x5 # 0- is necessary condition .

1.2.3.1. Let x; = a3,x, = b3,a® + b3 = z —is a positive integer for arbitrary
2
natural a, b and A; # 0. Suppose that a3 +b3 =¢3. Then, c®=2%,c= zs=

1
z3 - |t cannot be a natural number - a sufficient condition.
1.2.4. The proofforn>2 and m=1.

- (rp +2x2)" + (g +x3)™ + (g +23)" — (g + x5 +2x3)"

m=1
x3 + x5 + x3
20t + xF + ) — (xf + xF + xP) " A, #0
B X+ x) +x} - xt+x) +x}

Ifn >2 A, # 0-isanecessary condition

1.2.5.

i=m+1,j=m+2
D

n
iricy (it X)) = G X e X))

n n n -
Xy T Xy ot X

m+DOF+xF++x) ) +xF++x7 ., +A4, #0)
N Xt B

A, #0
xit+ X3+t X

for n> 2 A, # 0—isanecessary condition.
1.25.1.
Let x; = a™ x, = b™, a™ + b™ = z - is a positive integer for arbitrary

natural «a» and «b». Suppose thatn>2 a™ + b™ = c™ . Then,

1

c?™ = z% and c¢ = z=, which is only possible for n=1and n =2 (with
considering 1.2.2.)- is a sufficient condition.
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1
1.3. Thus, forn>2 A,, # 0 and ¢ = zn are necessary and sufficient condition

for insolvability of the equation a™ + b™ = ¢™ in the natural number a,b,c.

1.4. From §1, in the end, it follows that for n> 2, A,, # 0 IS a necessary and
sufficient condition for unsolvability of equations

a™ + b™ = ¢™ in the natural numbers a, b, c. The proof is complete.

1.5. Another variant of the proof of the FLT. example.( 3) ,item..2.2.

§2
The proof of Beal's Conjecture

2.1. Beal conjecture : «If A* + BY =C% ,where A,B,Cx,y,z - are natural
numbers with x,y,z>2 then A,B,C have a common prime factor » (Wikipedia.
"Open mathematical problems,” in particular, the open (unresolved)
mathematical problems).

2.1.1. Let in addition to the .2.1. § 2 inthe A* + BY =C#* (A,B,C)=1- coprime (
As will be shown in §3, addition significantly ), x;=A* , x,=BY, A* +BY=r, a
natural numbers for arbitrary natural A and B. Suppose that A* + BY =C* for

1

X,y,z>2. Then, similar to the § 1 the above C?? =72 and C= rCE- cannot be a
natural number.

2.1.2. By analogy with 2.1.1. § 2 — operations with C*— BY =A* = r, and C?*-—
A* = BY=ry.

2.1.3. Thus, the equation A* + BY =C? for ( AB,C) = 1 and x,y,z >2 —
natural insoluble in natural numbers, and therefore cannot have a common
prime factor. The proof is complete.

2.1.4. Finally, taking into account §§1 and 2, “The equation A*+ BY = C* at

X, Y, 2> 2 — natural numbers each, including x =y =z = n, has no solution in
the coprime natural numbers (A, B, C) = 1”.

§3

3.1 If, in particular, A +B=C, (A, B, C) =1- is coprime, then the equation
A;+B;=C; ((A4, B, C;)#1 —functions A, B, C) are infinite number of solutions
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in positive integers when, particularly, (x,y,z)=1- are arbitrary natural and have a
common prime factor.

3.2.1. Let
A+ B =C,
where A, B - are arbitrary natural numbers, as

Aax—pyz:l + Bﬁy—qxz:l = Cyz—mxyzl [1]

Multiplying [1] by
APYZ paxz cmxy

, We obtain
(A¥BIZC™Y)* + (APZBRC™*)Y =

= (APYBI*CY)Z [2].

All values are indicators [2] we obtain from the equations

ax —pyz=1
By —qxz=1 [3]
yz—mxy =1
, Where x,y,z,a,B,y,p,q,m - corresponding solution [3] natural numbers.

3.22. If g, Bo Yo Por 90, my any (or minimal) solutions of equations
positive integers for fixed values x, y, z

(G.Devenport,”THE HIGHER
ARITHMETIC”,”Science”,Fizmatgiz,Moscow,

1965,p.88-89,item5”),

then
a=ay+yzQy p=po+x0;
B =PBo+xzQ, q=qo+y0Q,
Y =Yo +xyQ; m=mgy+ 203,

Q4, Q,, Q5 — are arbitrary natural (whole) numbers, or zero, and

(AO-’0+}’ZQ1BCIOZ+}’ZQ2 CmoJ""yZQz)x +
+(Apoz+sz1Bﬁo+sz2 Cm0x+sz3)y — [4]
— (APOY+XYQ1BQOX+XYQ2 CV0+xYQ3)Z_
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3.3 Let AP+ BP = CP [5] for arbitrary natural numbers A and B ,where
P -is arbitrary prime number. Then, with respect to [2]

(Pa+qz+myAanszy)x + (sz+B+mxAszBme)y =
= (pPJ’+qx+VAPJ’BqXCY)Z [6]
331 A=2,B=3;C=5P=7
x=4y=52z=7

Since,
axX4—-—px5x7=1
a=9p=1
BX5—qgx4x7=1
B=17,q=3
yX7—-mx4x5=1
y=3;m=1.
Thus,

(735 x 29 x 321 x 55)* 4 (728 x 27 x 317 x 5%)°> =
= (7?° x 25 x 312 x 53)7,

3.3.2. An identity: [(24X*t1)Y 1* + [(24W*1)¥ ]]Y = (24W)WtL,
Here, A, X, y - positive arbitrary integer numbers, including zero.
3.3.2.1. This identity allows us to obtain the following equation:
[(2Aabxy+1)aby]x + [(ZAabxy+1)abx]y — [(ZAabxy)c]z_
Here, (X, Y, z) = 1- a, particularly arbitrary coprime integers,
cz = abxy + 1, a, b, ¢ are found from the equation cz - abxy = 1 (example 3.2.2.).
Forexample: x=5,y=7,z=11,11c-5.7.ab =1 11.86 - 35.27 = 1, where,
a=3,b=9,c=86and

[(2A27.35+1 )27.7]5 + [(2A27'35+1)27'5]7 — [(2A27.35)86]11_

Thus, you can get all the countless decisions that equation.

§4
4.1. One option of finding solutions in positive integers the equation
A* + B3 =(C? at(A,B,C)=1,or A, B, C - of all even violating values
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performance of the original equation degrees when cutting.
4.1.1. We have the identity: [y(y? + 3)]*- (3y? + 1) %= (y* — 1)3.

Let 3y? + 1 = x2. Then, x? - 3y? = 1land [y(y?+ 3)]? - x* = (y? —
13,

AccordingW.Sierpinski ( "On reshengii equations in integers" Fizmatgiz,
Moscow, 1961 str.29-30)o

Xpv1 =X Xk t 3Vk Yiw1r Y1 Xk + X1y for 1<k <oo. When
x1=2,y1=1

22 - 3.1=1,andtdi etc. recursively to infinity:

7% + 153 = 762, 26% + 2243 = 3420% , 97* + 31353 = 1757842
etc.

4.2. Tam same (page 63) is a process for the preparation of similar solutions,
such as:

282 + 83 = 6*, 11762 + 493 = 35*and (method not specified) 272 + 183
= 94 ,

632 + 363 = 15%.

4.3. Another option to find solutions in natural numbers

equation z2+x3=y* (7).

43.1. From (7) x3=y*z? x=y?-z,x? =y?+2z, z=y*-x (8) and
x2+x-2y%2=0 (9).

4.3.2. According W.Sierpinski (item .4.1.1.) page 21-23, formula
Xp41=3XpHdy, +1  yp4q1 = 2%, + 3y,+1 n=12.3,.....

recurrently give all solutions in positive integers the equation (9).

4.3.3. Thusn=1 282+83=6* 72, 2%+43,23=3%, 2% no 72%+43 = 3%

4.3.4. From item4.1.1. and 4.2.

26% 42243 =3420% 13%.2% +73 215 =8552 2% put 13*+73 %
8552

63% +363 =15*  7%,3%+26,36=5% 3% but 7% +2°5 + 5% .
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4.35. From item 4.3.1.,43.2. [(2x, +3y,)%+ x,+2y,,)> + (GBx,+4y, +
1))3: (2xn + 3yn + 1))4 -

- recurrence equation.
n=1.23,.... , x=1,y; =1 .

Thus n=3 (41328)%+ (288)3 = (204)*, 2872.28.3% + 13, 215 36 =
174, 28, 3%,

but 2872+ 13 # 17%.
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