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Abstract. Let us prove that invariant identity is used for the proof of the FLT and Beal
conjecture.

§1
The proof of FLT

1.1. We obtain the following identity:

(X1 +x2)% + (21 + x3)% + 4 (1 + Xpy2)? + (6 + x3)% + -
m =
X3+ x5+ X

vt (X2 + Xpy2)? 4+ (g1 + Xma2)® — (01 + X2 + -+ Xpp2)?

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™ = ¢™ “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.

(o + 2t + (o +x3)t + (e +x3)" = (4 + x5 +x3)0
xi+xy +x3 B
_2(x11+le+x§)—(xll+x21+x31)_1 A =0

m=1

1 1 1 1 1 1
x; +x; + x5 xX; +x; + x5
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A; = 0 —is anecessary condition.

1.2.1.1. Let x; = al,x, = bt,a' + b! = z—isapositive integer for arbitrary natural
«a» and «b». But al + bt =c¢l=2z then

1
c = z1— a positive integer - is sufficient condition.

1.2.2. The proof forn =2 and m=1 .

(1 + 2207 + (g +x3)% + (o + x3)% — (%1 + x5 + x3)°
xZ + x% + x2
2(x? + x2 + x2) — (x + x2 + x2) . A, =0
- xi + x5 + x2 I P

m=1

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 A, =0.Butif a? + b? =c?, c=p?+q? -isnatural

2
when a =p? - g% and b =2 p q (p and q — are natural). Therefore, c? = z? and ¢ = zz —

will be natural is sufficient condition.

1.2.3. Theprofforn=3, m=1.

(o + )% + (g +x3)% + (0 +x3)% — (g + 25 +x3)°
2+ x5+ x3 B
20w +xd) — (6 +xF +Hx3) ) A = 6 X1X,%3

3 3 3 3 3 3
x; + x5 + x5 x; + x5 +x3

m=1=#

Az = 6 x1x,x3 # 0- is necessary condition .

1.2.3.1. Let x; = a3,x, = b3,a® + b3 = z —is a positive integer for arbitrary natural a
2 1
,band A3 # 0. Suppose that a3 +b3 = ¢3. Then, c® =2z2% ,c= z6 =23 - Itcannotbe a

natural number - a sufficient condition.

1.2.4. The proofforn>2 and m=1.



(xp +x2)"™ + Qe +23)" + (g +23)" — (g + x5 +x3)"
x1+x2+x3 B
2(x1+x2+x)—(x1+x2+x) _q A, #0

m=1#

x¢t+xy + x3 xt+ xy) + x§
Ifn > 2 A, # 0-isanecessary condition

1.2.5.

lm+1 =m+2
l ll<]] ( +x]) (x1+x2+°"+xm+2)n

n
i+ X3+t xg s

M+ DO +Hxg ot xp) (x4, F0)
- xit+xy+ et xg -
A, #0
b b S SRR o S

for n > 2 A, # 0 —isanecessary condition.
1.2.5. 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

2n = 72 and c= zn, which is only possible for n=1and n =2 (with considering

c
1.2.2. )-is a sufficient condition.

1
Thus, forn>2 A, # 0 and c = z» are necessary and sufficient condition for

unsolvability of the equation a™ + b™ = c" in the natural number a,b,c. The
proof is complete.

1
1.3. This means that, forn >2 A4,, # 0 and c = z» are necessary and sufficient

condition of unsolvable equation a™ + b™ = c" in positive integers a,b,c.

1.4. Since §1, finally, it follows that for n >2 A, # 0 is a necessary and
sufficient condition for the solvability of
a™ + b™ = c" in positive integers a,b,c. This completes the proof.



§2
The proof of Beal's Conjecture

2.1. Beal conjecture : «If A* + BY =C# where A,B,C,x,y,z- are positive integers with

X,y,2>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 =1, a positive integer for
arbitrary natural A and B. Suppose that A* + BY =CZ for X,y,z>2. Then, similar to the § 1 the

1

above C?* =17 and C=rZ- cannot be a natural number.

2.1.2. By analogy with 2.1.1. § 2 — operations with C*— BY =A* =1, and C?*— A* = BY =rp.

2.1.3. Thus, the equation A* + BY =C? for ( A,B,C) =1 and x,y,z >2 — natural insoluble

in natural numbers, and therefore cannot have a common prime factor. The proof is
complete.

Remarks.
But we have, for example, 3° + 102 =73, 27 + 173 =712, 7% + 2% =34,
§3

3.1 If, in particular, A +B=C, (A, B, C) =1- is coprime, then the equation A;+B;= C;
((Aq, By, C;1)#1 — functions A, B, C) are infinite number of solutions 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

Aex—pyz=1 4 pBy-qxz=1 = cyz-mxy=1 [1]

Multiplying [1] by
APYZ Baxz cmxy

, We obtain
(Aanszy)x + (Asz[)’me)y —



= (APYBI*CY)? [2].

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

ax —pyz=1
By —axz=1 [3]
yz—mxy =1

,where x,v,z,a,5,Y,p,q, m -corresponding solution [3] natural numbers.

3.2.1. If ay, By, Yo Po, 9o, Mg any (or minimal) solutions of equations positive integers

for fixed values x, y, z,

then
a=ay+yzQy p=po+x0;
B =PBo+x2Q; q=qo+y0Q,
Y =Yoo +xyQ3; m=my+ 203,

Q4, Q,, Q3 — are arbitrary natural (whole) numbers, or zero, and

(Aao+yZQ1BQOZ+yZQ2 CmOY+3’ZQ3)x +

+(Apoz+sz1 B,Bo+sz2 Cm0x+sz3)y — [4]
— PoY+xyQ1 RqoX+xy Q2 rYo+XY(Q3\Z
(A B C )2,

3.3 Let AP+ BP = CP [5] for arbitrary natural numbers A and B ,rge P -is arbitrary

prime number. Then, with respect to [2]

(Pa+qz+myAanZCmy)x + (sz+[3+mxAszBme)y =
= (PPY*+ax+y APYRAX(CY)Z [6]
331 4A=2;B=3;C=5P=7
x=4y=5z=7

Since,
aX4—px5x7=1
a=9p=1
BX5—qx4x7=1
B=17;q9 =3

yX7—mx4x5=1



y=3m=1.

Thus,
(735 x 29 x 321 x 55)* + (728 x 27 x 317 x 5%)5 =
= (7?9 x 25 x 312 x 53)7,

3.3.2 [(2490+1)P]4[(2490+1)a]b= (249P)ab+1
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AHHOTaumA. NpuBeaeHO MHBAPUMAHTHOE TOXKAECTBO,MCMNONb30BAaHHOE ANA
AoKasaTtenbctBa BT® n runotesbl buna.

§1
[okasatenbctBo BTP

1.1.NonyyeHo cnepytowee TOXAECCTBO:

(X1 + x2)% + (X1 + x3)% + 4 (1 + Xppy2)? + (g + x3)% + -
m =
X34+ x5+ 4 x2

cot (g 4 Xmg2)® 4t (mes + Xmg2)® = (01 + 2% + o+ Xinyp)®
X345+ + X240

31ech,
0 < m < ©0- npou3BOJILHEIE LEBIE MONOKHUTEILHBIE YHUCIIA, BKIFOYAsA HYIIb;

X ;- NPOU3BOJILHBIE DJIEMEHTHI TIPOM3BOJIBHBIX YUCIIOBBIX CHCTEM, BKJIIOUAS HYJIb;
1<i<m+?2 -ungexcs.

3HayeHne KaxXIoro "M" He 3aBUCUT OT 3HAYEHHIA HIEMEHTOB MHOXECTB, BXOSIIUX B 9TO
WHBAapPUAHTHOE TOXJIECTBO.

1.2."Benukas teopema ®epma ". "Ona nioboro HaTypasbHOro n >2 ypaBHEHUE
a™ + b™ = ¢c™ He umeeT HaTypanbHbIX peweHnin a,b,c.”

1.2.1. lokazaTenbctBo A4nA n =1 n,Hanpumep, m=1.

(o + 20t + (o +x3)t + (e +x3)" = (o + x5 +x3)0
xi+xy +x3 B
_2(x11+le+x§)—(xll+x21+x31)_1 A =0

1 1 1 1 1 1
x; +x; + x5 xX; +x; + x5

m=1
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A; = 0 —ycnosne Heobxogumoe.

1.2.1.1.Nyctb x; = al,x, = bt,a' + b! = z — HaTypanbHOoe uncno npw
NPOU3BONbHBIX HaTypasbHbIX «a « u «b». Ho a' + b! =c' =2z, 3Hauur,

1
c=2z1— HaTypa/bHOE 4YNCNO — yCa1oBUE AOCTATOYHOE.

1.2.2. Jloka3aTtensctBo AnA n =2 um=1 .

(o +22)% + (g +x3)% + (2 + x3)% — (g + x5 +x3)

m=1=
xZ + x% + x2
2(x? + x2 + x2) — (x + x2 + x2) . A, =0
- xi + x5 + x2 I P

n A, =0—ycnosne Heobxogmmoe.

1.2.2.1.Nyctb x; = a?,x, = b?,a® + b? = z— HaTypanbHOE YNCNO NPN «a» U
«b» NPoM3BONbHBIX HaTypanbHbIx Yncnax . U A, =0.Hoecam a? + b? =c?,
c=p? +q? - 6ypet HaTypanbHbIM NpU a=p>-q?> n b=2pq(p nq-

2
HaTypanbHble). Toraa, c2 = z2 n ¢ = zz2 —6ypeT HaTypaNbHbIM -yC/0BUE

[0CTaTOYHOE.

1.2.3. [lokazatenscteo ana n=3, m=1.

4 (o + )% + (g +x3)% + (0 +x3)% — (g + 25 +x3)°
2+ x5+ x3 B
20w +xd) — (6 +xF +Hx3) ) A = 6 X1X,%3

m=1

3 3 3 3 3 3
x; + x5 + x5 x; + x5 +x3

Az = 6 x1x,%3 # 0- ychoBmne Heobxogumoe.

1.2.3.1. Nyctb x; = a3,x, = b3,a® + b3 = z —natypanbHoe uncno npu

NPOM3BO/IbHbIX HaTypanbHbiX a, b n A3 # 0 .Mpegnonoxum,uto a® +b3 = ¢3.
2 1
Torpa, c®=2z2%,c= z6 = Z3 - He MOXeT 6bITb HaTypasibHbIM YUCOM — YCOBUE

[OCTaTOYHOE.

1.2.4. [lokazatensctBo gs1a n>2 n m=1.



- (xp +x2)"™ + Qe +23)" + (g +23)" — (g + x5 +x3)"

m=1
x3 + x5+ x3
_2(xf+x§‘+x§‘)—(xf+x§+x§)_1 A, #0
B x¢t+xy + x3 B xt+ xy) + x§

Ona n>2 A, #0-ycnosme Heobxogmmoe.

1.2.5.

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

n
iricy (X)) = Gt xg X))

n n n -
xXp +xy +ot X0

M+ DO +Hxg ot xp) (x4, F0)
- xit+xy+ et xg -

A, #0
b b S SRR o S

win > 2 A, # 0 - yenosue Heo6xomumoe.
1.2.5.1.
Myctb x; = a™, x, = b™, a™ + b™ = z - HaTypanbHOE YNCNO NPU MPOM3BO/bHbIX

HaTypanbHbIX «a» u «b» .NMpegnonoxum uto ana n>2 a™ + b"™ = c" . Torpa,

1
c®™ = z2 W c = zn,4TO BO3MOMHO TOAbKO AnA n = 1u n = 2 (cyyeTom

n.1.2.2. )-ychoBue AOCTaTOYHOE.

1
1.3. Takum obpasom, aran>2 A, #0u c = zn ABAAOTCA HeobXxoAUMbIMMU

M AOCTaTOYHbIMM YCIOBUAMU HepaspemmocTu ypaBHeHua a™ + b™ = c" s
HaTypanbHbIX Yncnax a,b,c .

1.4. U3 §1, B KOHe4YHOM uTOre, cnegyetruto anan >2 A, + 0 asnsaerca
HeobxoauMbIM U A0CTaTOYHbIM YC/IOBUEM HEPA3PELUMMOCTU YPAaBHEHUA
a™ + b™ = ¢™ B HaTypanbHbIX uncnax a,b,c. [lokasaTeNbCcTBO 3aBepLUeHO.



§2
AoKa3aTtenbcrtso runortesbl buna

2.1. Tunote3a buna : «BepHo nu,uto ecnm A* + BY =C%,rpe A,B,C,x,y,z-
HaTypanbHble U X,y,z>2 ,T0 A,B,C nmetot obwmn npocTom aennrtenb»
(Bukuneaua. « OTKpbITbie MaTemaTU4eckue npobaemoi»,B
YaCTHOCTM,OTKpPbITble(HepeLleHHble)MmaTemaTnyeckme npobaemel).

2.1.1.NycTb agononHutensHo K n.2.1. § 2 8 A* + BY =C# (A,B,C)=1-B3anmHo
NPOoCTbl ( KaK ByAeT NoKa3aHo HUXKe B §3, AONOJIHEHME CYLLECTBEHO ), x;=A%,
x,=BY, A* +BY =1, HaTypanbHOE YNC/O NPM NPOM3BO/IbHbIX HAaTYpPabHbIX A 1 B.

Mpeanonosxkum,uto A* + BY =C% npwn x,y,z>2. Toraa,no aHanormmc § 1
1

BbllensnoxeHHoro C*2=r?> un C= 1%~ He MOXeT 6bITb HaTYypasibHbIM YUC/IOM.

2.1.2.No aHanormmn c n.2.1.1. § 2 —onepaumn ¢ C*- BY =A* =r, u C*- A* = BY=ry

2.1.3.Takum obpaszom ,ypaBHeHue A* + BY =C? npu ( AB,C) =1 mu x,y,z >2 -
HaTypa/ibHbIX HEPA3PELIMMO B HaTypa/ibHbIX YMCIAX,a 3HAUUT, HE MOXKET UMeTb
o6wero npocroro genutena. loKkasaTenbCcTBO 3aBepLUEHO.

MpumeyvaHue.
Ho nmeem,Hanpumep, 3° + 102 =73, 27 + 173 =712, 72 + 2° =34,
§3

3.1Ecan, B yactHocTn, A +B=C,(A,B,C)=1-B3aMMHO NpOCTbI,TO YpaBHeHUs A;+B;=
Cy ((Aq, By, C;)#1 — dyHKUMK A,B,C)umetoT BecumcneHHoe MHOXKECTBO peLleHn B
HATYpPa/bHbIX YMCAAX NPU, B YaCTHOCTU,(X,Y,z)=1-NPON3BONbHbIX HAaTypPasibHbIX ,U
MMeET 06 M NPOCTOM AennTens.

3.2.1. Npeacrtasum
A+B=C,
roe A, B npon3BonbHble HaTypa/ibHble YNCNQ, B BUAE

A%x—pyz=1 4 pBy-qxz=1 = cyz-mxy=1 [1]



YMmHoxMB [1] Ha
APYZBaxz cmxy

, MONYy4YNUM
(Aanszy)x + (AszBme)y =

= (APYBY9*CY)? [2].

Bce 3HaueHUs NapaMeTpoB NokasaTtenel ctenexu [2] HaxogAaTca U3
ypaBHEHUM

ax —pyz =1
By —aqxz=1 [3]
yz—mxy =1

,rae x,v,z,a,B,Y,p,q,m -COOTBETCTBYOLIME PeLleHUAM ypaBHeHui [3]
HaTypa/bHble Yncaa.

3.2.1. Ecnm ay, o, Yo, Po» Go, My KaKME-ANOO (MM MUHMMASIbHBIE) peLIeHUA
YPaBHEHW LLeNbIX MONOXKUTENBbHBIX YNCAAX MPU GUKCUPOBAHHBIX 3HAYEHUAX
X,Y,Z,
TO

a=ay+yzQy p=po+xQ

B=PBo+xzQ; q=qo+y0Q;

Y =Yo +xyQ3 m=my+ 203,

Q4, Q,, Q3 —Npoun3BONbHbIE HAaTypa/bHble (LENbIE) YACNA, UNU HYAb, U

(Aao+yZQ1BQOZ+3’ZQ2 CmOY+yZQ3)x +
+(Apoz+szlBB0+sz2 Cmox+sz3)y — [4]
— (APOJ/+XJ/Q1BCIOX+XJ’Q2 Cl’o'l'xJ’Qz)Z_

3.3 Myctb AP + BP = CP [5] npu npoun3BosibHbIX HaTypanbHbIX yncnax A v B
,rae P -npousBonbHOe npocToe yncno. Toraa, ¢ yuétom [2]



(Pa+qz+myAanZCmy)x + (sz+B+mxAszBme)y =
= (PPY+ax+y APYBIX(CY)Z [6]
331 A=2;B=3;C=5P=17
x=4,y=5z=7

Torpa,
axX4—-—px5x7=1
a=9p=1
PX5—gx4x7=1
B=17;q9 =3
yX7—-mx4x5=1
y=3m=1.
OTtcroaa,

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

3.3.2 [(ZAab+1)b]a+[(2Aab+1)a]b= (ZAab)ab+1
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