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Abstract. Received and given the unique invariant identity on a set of arbitrary numerical
systems (in which arithmetic operations are the same as in the system of natural numbers:
in particular), allowing to obtain for each item (0 < m < o) the set of all positive
integers, including zero, all the an infinite number (uncountable) representations in any
combination of diverse elements of different number systems. The properties of this
identity emerge super concise proofs Fermat's Last Theorem and proof that if

(4,B,C) =1, then in equation

A* +BY =(*

Only two of the three exponents may be greater than two; the given another version of the
Beal Conjecture solution. and innovative method (algorithm) is a non-trivial obtain
infinite set of all solutions of some systems of linear equations.

81

1.1.  We received the following invariant identity:

(e Fx)? F (g Fx3)? e (0 F Xpg2)? (g +x3) %
e xZ+ x5 4+ xh,
-t (gt Xma2)® o G + Xmaa)® — (0 + X + 0+ Xnap)
xZ+ x5+ o+ xh

[1]

Here,
0 < m < oo- are arbitrary positive integers, including zero;
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X;- arbitrary elements of arbitrary numerical systems, including zero;
1<i<m+2;-areindexes

1.2. Using [1]
1.2.1. The number of binomial parentheses is determined by the formula

o (m+ 1)2(m + 2) 2],

1.2.2. After opening the parentheses and reducing similar we get

(Mm+ DO +xZ+ 4+ xh,) —(F +x5 4+ xh10)

2 2 2
X{+xy+-+ X500

[3],

m

It follows that value of each "m" is not depend on the set values of the elements
included in the invariant identity.

1.2.3. If the following conditions hold 1.2.2. we have [1] from m + 2 various x; ,
in particular, and

X1 =Xy = = Xpyq = 0,
and
(m+ 1)xpi0 — Xhys
m = > [4]
Xm+2

1.2.4. The identity [1] is unique, asa [5] with respect to (1)

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

n
i=1,i<j (2 + xj) — (1 + x5+ -+ Xy )" 3

n n n
Xy Xy +ot X

m #

M+ DT X+t xmy) = O Hxg et X, HA)
B X+ X3+t x a

A
=m— 5
Xt +x3 4+t x 5]

2



form>2 A+#0.

1.2.4.1. Examples
1)
(1 +x2)° + (g +x3)° + (x5 + x3)° — (%1 + x5 +x3)°
x1 + x2 + x3

m=1#

(1 +x2)° 4+ (% + x3)° + (x5 + x3)° =

/a5/+5a*“b/+1/a}1ﬂ+1/a/b/5+/wb‘*//b54
+f: b 51%3@1%%%

(%1 +x, + x3)

/ets/—l—/SaA’E+1/a/b/[+1/a}bé+/ab4//h5/+
¢ + 20a’bc + 30a*b?c + 20ab3c +/5b/4/
+1/0a3? +30a%bc? + 30ab?c? + 105°C% +

+1 c3+20abc3+1W+
+5act + 5bet 657

Without loss of generality,
2(a®+ b> +c®) — (a® + b® + ¢

=1
m * a® + b> + ¢5
10abc[(a? + b? + c?) + 3(ab + ac + bc)]A 1 A
a®+ b> + ¢5 a®+ b> + ¢5

and A0 (m+1=2) Here, a=x1;b=1xy;¢c=2x3
2)

m=1< (g +x2)° + (g +23)° + (0 +%3)° — (0 + 2, +x3)°
x1+x2+x3




20 a3+ x3) — (6 + x5 + x5 + 6x1x,x3)
B x3 + x5 + x3

3)
1= (g + 2x)* + (op +x3)* + (g + x3)* — (g + x5 + x3)*
m= —
Xt + x5 + x5
20 a3 +x3) — (X + x5+ x5+ 1220050501 + x5 + x3)
B x; 4+ x5 + x5
and etc.

1.2.5. When using Acronym multiplication formulas in order to simplify the
verification cannot be performed in parentheses a pre-addition operation.

1.2.6. Examples of the invariant identity [1]:

_32+42+52—62_3+4+5—6_

12+422+32  ~ 1+2+43
7P+ 82+117-132  7+8+11-13
22452462 24546

etc. to infinity.

1.3. Thus we have in the § 1, we note that [1] is a unique invariant identity on the sets

arbitrary numerical systems, allows to obtain for each item (0 < m < o) the set
of all positive integers, including zero, all infinite (uncountable) set of representations
in any combination of diverse elements various number systems (that is the meaning
of each does not depend on values of elements of the sets included in this invariant
identity).

1.4. The identity [1] remains unchanged in this case too:

(g +2x5) + (g +x3) + 4 (01 + Xypyp) +
x1 + x2 + -+ xm+2

m




ot (g1 + Xma2) — (X + 0+ Xpg2)
x1+x2+"°+xm+2 ’

thatisfor n = 1
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2.1. The consequence |, resulting from the identity[1]:
“We need to prove that the equation

x™ + yn = zN
has no solutions in positive integers x, y, z,n
forn > 2 .«

2.2. The proof

We have identity

, Where X, y,n -are positive integers
2.2.1. Letinthe [1]
X =x"+y"
,and
m= (x"+y™>=

Then, with respect [4] and [5]
m=(x"+y")? =

O i (G e i A L
= n n\2 [7]
(x™+y™)

(using [5] the operation is legitimate, as is true in the expanded form).

2.2.2. "m" inthe [1] should be a positive integer.



Therefore, if
X" 4yt = 2}

, then with respect to [6]
1 1
Zy = T\l/E = zn = (xn -I—yn)ﬁ’
thus we have in the [7]
2
(x™ +y™")n

should be a positive integer. And this is only possible if
n=1and n=2.
If n =2
x=@*—-q)ty =2pqt;z=(p*+q*)t; 0.q=1)
form=1 x+y=z
This completes the proof.

§3
Consequence 11

3.1. If the equation
Ax>2 + By>2 — Cz=n>2 [8]

where (4, B,C) = 1 — are coprime natural numbers,

X, Y, Z — in particular, are different natural numbers, then gives a proof of by
analogy with paragraph 2.2., we obtain, in the end,

"z
Clz CTL

, which must be a positive integer, which is only possible if n = 1 and n = 2, that
is under the above conditions, the equation

Ax>2 + By>2 — CZ=2 [9]
has solutions in natural numbers, in particular, only when z = 2
(Only two of the three exponents greater than two can be).
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For example,
35 +10% =73,3>+ 11* = 1222,153 + 7* = 762
3.2. But not for a coprime natural A, B, C in the equation

[f1(4, B, O + [f>(A, B, O)>* = [f3(4, B, )12,

that gives infinite number of solutions for arbitrary (using [12]) coprime (in
particular) (x,y,z) = 1, each of which is more than two.

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

Aax—pyz=1 + BBy—qxz=1 = Ccvz—-mxy=1 [10]

Multiplying [10] by
APYZRBaxz cmxy

, We obtain
(Aanszy)x + (Aszﬂme)y —
= (APYBY9*CY)% [11].

All values of exponents of [11] we get from the equations

ax —pyz =1
By —qxz=1 [12]
yz—mxy =1

, where x,y,z,a,f,Y,p,q, m - corresponding to solutions of equations[12] are
natural numbers (4).



3.2.1.1.If ag, Lo, Yo, Por 9o, Mo any (or minimal) solutions of equations positive
integers for fixed values x, y, z,
then

a=ay+yzQ; p=po+xQ
p=Po+xzQ, q=qo+yQ,
Y =Yo+xyQ3 m=my+ 203,

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

(Aao+3’ZQ1BQOZ+yZQ2 CmOY+3’ZQ3)x +
+(Ap02+XZQlBB()+XZQ2 Cm0x+xZQ3)y —
= (APoY+X¥Q1 Baox+xyQ2 (Vo +x¥Qs)Z,

3.2.1.2. If two of the three exponents in the [12] chosen in equal 2% and 27 and
u > 19 orare multiples of these indexes, the right of the respective two equations
must be equal 27 (1 < 9).
Let x =7;y =23%x3;z=2%2x%05,

axXx7—-px23x3x22x5=1

a=343;p=5
fX23Xx3—qgX7x22%x5=22

B=6qg=1
YX22Xx5—-—mx7x23x3=22

y=17, m=2

(A343B22X5C2><23X3)7 + (A5><22><536C14)23><3 —
— (A5x23x3B7C17)22x5

are selected, and
A2401-2400 4 p144-140 — C340—336’

A+ B* =C*



Alternative proof of the FLT
3.213.1If
A+B=C,
where A, C are arbitrary positive integers, then
A@x-pyz=1 4 pBy-qxz=1 = cyz-mxy=1

If we assume that
Al + B = C{* [124]

, Where n is an arbitrary natural number, then

[(AgBIC YT + (4P B ) T = (4P BEC)) T

Such solutions in square brackets in accordance with [12] an infinite
number(countable) for every positive integer "n" ,indeed using

Faltings, Gerd (1983). "Endlichkeitssétze fir abelsche Varietédten tiber Zahlkdérpern™
[Finiteness theorems for abelian varieties over number fields]. Inventiones
Mathematicae (in German) 73 (3): 349-366. doi:10.1007/BF01388432. MR 0718935.

equation [124] has no solutions in positive integers for n > 2 .

3.2.1.4.
Using [12]:
1)
ax + qzx + mxy = pzy + fy + mxy =
=pzy+qzx +yz
2)

(ax + gzx + mxy) + (pzy + By + mxy) =
= 2(pzy + qzx + yz).

9



3.2.2. Let
AP + BP = CP [13] (2)

for arbitrary natural numbers A and B ,where P -is arbitrary prime number. Then,
with respect to[11]

(Pa+qz+myAanszy)x + (sz+ﬁ+mxAszﬁme)y —
= (pPJ’+qx+VAPJ’quCV)Z [14]

- is another version of solution for the Beal conjecture (2):
GGIf

A* +BY = C?

,where A, B, C,x,Yy,z -are positive integers 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)).
Thus, an arbitrary equation can be transformed into identity [14], for what is
necessary and sufficient condition for

AP + BP = CP.

Co-authors of paragraph 3.2. are PROF. DR. K. RAJA RAMA GANDHI and
MICHAEL TINT.
Example.

Letinthe [14] A=2;B=3;C=5P=7
x=4y=5z=7

Then,
axX4—px5x7=1
a=9p=1
BX5—qx4x7=1
B=17;q9=3
yX7—mx4x5=1
y=3m=1.
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Similarly,
(73> x 2% x 321 x 5%)* + (728 x 27 x 317 x 5%)° =
= (7% x 25 x 312 x 53)7,

There are several other cases in our published papers, such as,

(23x133x571)2 + (3x5x%x7x%x13%)3 = (132 x 19)*
(10035896)2 + (17745)3 = (3214)*.

3.23.If
ab+1 = c?,

where ab +1 = ¢? -are positive integers, then
(Abczb)a + (Aacza)b = (AabZC)c’

where A - are positive integers, then
(A2025)3 + (A1223)5 — (A1524)4-
[A(c+1)c20+1]c—1 + [A(c—l)czc—l]c+1 = (Acz—lzc)c_

a=c—1;b =c+ 1 -uacrHocrn.

Appendix to 3.2.1.4.
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Algorithm for obtaining non-trivial, as an example, all the infinite set of
significant solutions of certain systems of linear equations.

4.1. Using .3.2.1.4.
(a+qz+my)x+ (pz+ L +mx)y =
= (py + qx +y)2z [15].

11



4.1.1. Let us prove that in the [15] x, y, z — that selected will be considered in
the[15] as constant coefficients, for example, B 3 -term equation, but coefficients in
parentheses x, y, z will be considered as variables.

Thus x,y, z, a;, Bi, Vi, Pir» 9i» M; — corresponding to known solutions of the

following equations of the natural numbers, which are countless
(i=1,234,..).

aix —pyz=1
iy —qixz=1 [16]
Yiz—mixy =1
This means that,
(x[(ay + g1z + myy) = A1) + y[(p1z + B + myx) = By] —
2z[(pry + q1x +y1) =] =0
) x[(az + g2z + myy) = Ay] + y[(p22 + B, + myx) = By] —

17
2z[(p2y + q2x +y,) = C;] =0 17]
x[(az + q3z + mgy) = A3] + y[(p3z + B3 + m3x) = B3] —
\ 2z[(pzy + qzx +y3) = (3] =0

4.1.1.1. Letussolvethe [17] initially, for example, the classical method of
Kramer:

x y —2z
D= |x y—ZZ =0
X y —2z
0 y—-2z
0 y—2z
x 0 —2z
D2=x 0—-2z (=0
x 0 -2z
xy 0
D3:x yO =0
x vy 0




Then,

! 0 ! 0 / .
Ai :6, Bi =6, Ci = O(l = 1,2,3)

4.1.1.2. Continuing in the same way, we solve [17] using [16]: Select
x=4,y=52z=7

Then,
1)
a; X4 —p; X5x7=1
=1 a,=9
a, X4—p,Xx5x7=1
p, =5; a, =44
az; X4 —p3; Xx5x7=1
p3 =9, a3 =79
2)
P11 X5—q, xX4x7=1
g1 =8; f1 =45
q, = 18; , = 101
qz = 28; 3 = 157
3)

Y17 —my X5x4=1
m =1y, =3
m, =8; y, =23
ms = 22; y3 = 63

It is clear that

280
A1=9+8X7+1X5=70=T

280
81=1X7+45+1X4’=56:T

280
Cl=1><5+8><4+3=40=7

840
A2=44+18X7+8X5=210=T

13



and

840
B, =5Xx7+101+8Xx4=168=—

5

840
1540
A3=79+28x7+22x5:3&p=_z_
1540
B3=9x7+ﬂW+22x4=mm=—E—
1540
Cg=9><5+28><4+63=22()=T

4X704+5%Xx56—-2%x7%x40=0
4x210+5%x168—-2%x7%x120=0
4x385+5%x308—2%x7%x220=0

These types of solutions can be endless. Thus, the uncertainty in the classic version in
this case leads to the extraordinary and non-trivial case (algorithm) obtain all relevant

infinite set of solutions of certain systems of linear equations, includings "K" -term
(k > 3) using an algorithm of the same type, but with a large number of parameters

and equations respectively.
Continuation of .4.1.1.2.:

etc.

Ay X4 —p, X5%x7=1
ps = 13; a, =114
PBaX5—qysx4x7=1
qs = 38; By = 213
Ya X7 —my X7Xx5=1
my = 43,7, = 123
A, =595; B, = 476; C, = 340
4x595+5%x476—-2%x7%x340=0

14
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YHukajabHoe HHBAPHAHTHOC TOKIC€CTBO M BLITCKAKOIIHNE U3 HEI'O
YHUKAJbHBIC CJICACTBUIL.

(3J1IeMeHTapHBII acMeKT)

REUVEN TINT?
Number Theorist, Israel

Email: reuven.tint@gmail.com

http://ferm-tint.blogspot.co.il/

Annomayus. TIoy4eHO ¥ IPUBENEHO B pabOTe yHUKAIBHOE MHBAPHAHTHOE TOXKJIECTBO
Ha MHOYKECTBE TIPOU3BOJIBHBIX YUCIIOBBIX CHCTEM (apU(DMETHYECKUE OTIEPALIMY B
KOTOPBIX TAKHE XK€, KAK U B CUCTEME HATYPAIBHBIX YUCEN: B YACTHOCTH ), TIO3BOJISIOIIEE
nomyuntsb st Kaxaoro snementa (0 < m < 00) mMHOKeCTBa Beex LENbIX
TIOJIOKUTENBHBIX YMCEN, BKIK0YAs HYJIb, BCE OECUMCIEHHOE MHOKECTBO (HECUETHOE)
TIPE/ICTABIIEHHI B IPOM3BOJIBHON KOMOMHAIIMY M3 IPOU3BOJIBHBIX JJIEMEHTOB Pa3INIHBIX
YHCIIOBBIX CHCTEM. V3 CBOICTB 3TOTO TOXKIECTBA BBITEKAIOT CyNEPIAKOHHYHbIE
JokazaTenbcTBa “Benukoii Teopembl DepMa’ U I0KAa3aTENBCTBO TOTO, YTO, ECIH
(A4,B,C) = 1, 1o B ypaBHeHun

A* +BY = (*

TOJIBKO JIBA U3 TPEX MOKa3aTeseil CTeneHn MOTYT ObITh OOJIBIIMMYU ABYX; IPUBEJIEH €I
OJIMH BapHaHT pellleHus TUIoTe3sl buia, 1 HeopAMHAPHBII METO (AJITOPUTM)
HETPUBHAJIBHOTO MOJTY4YEHHsI 0€CUUCICHHOTO MHOXKECTBA BCEX PEIICHUIH HEKOTOPBIX
CUCTEM JIMHEHHBIX YPaBHCHUM.

81

1.2. TlomydeHo cienyronyie THBAPHAHTHOE TOXKIECTBO:

= (1 +2x2)% + (01 + x3)% + o+ (X1 + Xpyp)® + (0 + x3)% + -

2 2 2
X{+x3+ -+ X500

16
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e (g F xmy2)® o Gt + Xma2)? — O+ x5 + o+ Xp00)?

2 2 2 [1]
Xy + x5+ o+ X0
31ecs,
0 S m < 0O- HpOI/ISBOJ'IBHI)Ie OEJIbIC ITOJTOXKHUTCIIBHBIC YK CJIa, BKIIOYasa Hy.]'IB;
xl-— HpOI/ISBOJ'IBHI)Ie 3JICMCHTEI IMPOU3BOJIbBHBIX YHUCJIOBBIX CUCTCM, BKIIKOYAs HYJIb,

1<i<m+2;-unnexcs

1.2. U3 [1]

1.2.1. Konu4ecTBO ABYWICHHBIX CKOOOK ompeensercs (opMyIioi

(m+1)(m+2)
m = > [ ]

1.2.2. Tlocne packpbITUSi CKOOOK U MPUBEIEHUS MOJOOHBIX TOTYIHUM

M+ 1) +x5 + -+ xhy0) — (F + x5 + -+ x542)
xZ+ x5+ -+ xk,

m

[3],

T.€. 3HAYEHHE KXIOro "M" He 3aBHCHUT OT 3HAYEHHI HIICMEHTOB MHOXECTB,
BXO/JISIIIUX B 3TO HHBAPHAHTHOE TOXICCTRO.

1.2.3. B cootsercTsun ¢ 1.2.2. moxHo npuaate B [1] u3 m + 2 pasnuunsx X; ,B
9aCTHOCTH, U

X1 =Xz = = Xpyq =0,
u
(m+ 1)x74p — Xho
m = > [4]
Xm+2

1.2.4. Toxnectso [1] ymukaneno, mockomsky B Buge [5] ¢ yuérom (1)

i=m+1,j=m+2 n
Yictics | (rita) =Gt xg et X))

m # =
n n n
Xyt Xy +ot X

17



M+ DG+t xp) O Hxg et X, HA)
B X+ X3+t xy B

A
=m-—3 n n [5]

Xy T Xy + ot X0

mss n>2 A+0.

1.2.4.1. [Tpumepst
1)
(1 +x5)° + (g +x3)° 4+ (2 +x3)° — (%1 + x5 + x3)°
x? + x5+ x3

m=1#

(1 +22)° + (g +x3)° + (3 + x3)° =

/6[5/+5a“”b/+1/a3’b/2+1/a}b4+/a«b(/b5/+
+4C-l b 5++5}/@}Z:/++111)§?3/ ++1Ta;2;f§f+i/

(1 + x5 + x3)
&+ 5a*b + 100367 + 10a*B° + Sab® £ b5+
/'ia*f + 20a3bc + 30a?b?c + 20ab3c +/5b4/
+10a%c? + 30a’bc? + 30ab2c? + 10b°C% +

c3+20abc3+1()b"/c{+
+5ac + 5he* +657

Taxum oOpazom,
2(a® + b+ c®) — (a® + b® + ¢
m=1=% —
a® + b5 + ¢5
10abc[(a? + b%? + ¢?) + 3(ab + ac + bc)]A A

+1-—
as + b5 + ¢5 as + b° + ¢S

nA#0 (m+1=2) 3necs, a =Xx1;b =2xy;C=x3
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2)

i (o1 +22)% + (g +x3)% + (o + x3)% = (g + x5 +x3)°

3 3 3
xy + x5 +x3

m=1

2008 + x5+ x3) = (6 + x5 + x5+ 6x1x,x3)

3 3 3
x; + x5 +x3

- (o +2)% + (g + x3)* + (o + x3)* — (0 + 25 +x3)*
Xt + x5 + x5

m=1

2(xf + x5 +x3) — (xf + x5 + x5 + 12x,x,x3(x; + x5 + x3)
- x; + x5 + x5

U T.J., U T.II.
1.2.5. Ilpu ucnons3oBaHuU (HOPMYIT COKPAILIEHHOTO YMHOXKEHUS B LIEJISIX

YIIPpOIICHHUA ITPOBEPKHU MOKHO HC BBIIIOJHATL B CKOOKax npeaABAPUTECIIBHO OIIEpalnto
CJIOXKCHUA.

1.2.6. TIpumeps! nHBapHaHTHOCTH ToxkAecTsa [1]:

_32+42+52—62_3+4+5—6_

12422+32 ~ 1+2+3
_7P+8%°+11°-13> 7+8+11-13
22452462 24546

H T.J., U T.II. 10 OECKOHEYHOCTH.

1.4. Pesromupys uznoxkenHoe B § 1, ormeuaem, uro [1] sBnsercs yankansaem
WHBapUAHTHBIM TOKIECTBOM Ha MHOXKECTBAaX MPOU3BOJIBHBIX YHCIIOBBIX CHCTEM,
TIO3BOJIAIONIMM TIONY4UTh Jyist Kaxoro snementa (0 < m < 00) wmuOkecTBa
BCEX IEJIBIX TOJI0KHUTEIBHBIX YHUCEIT, BKIIOUAs HYJIb, BcE Oecuncientoe (HecuéTHoe)
MHOYKECTBO TPEJICTABICHUH B MPON3BOIBHON KOMOWHAIIMH U3 TIPOU3BOIBHBIX

19



OJICMCHTOB PAa3JIMYHBIX YUCIIOBBIX CUCTEM (T.C. 3HA4YCHHUEC KAXKI0I'o0 HE 3aBUCHUT OT
3HAYCHHUH JIEMECHTOB MHOXECTB, BXOJAIIKUX B 9TO MHBAPUAHTHOC TO)KI[GCTBO).

1.5. Toxnmectso [1] ocTaéres HeM3MEHHEIM U B 3TOM CITydae:

(1 +x3) + (g +x3) + -+ (g + Xppyp) +
x1 + x2 + + xm+2

m

.t (xm+1 + xm+2) - (xl + ot xm+2)
x1+x2+"'+xm+2 ’

Te.ws n =1

§2

2.1. CnenctBue |, BEITEKAIOIIME U3 TOXKIECTBA [1]2
“TpeOyercs T0Ka3aTh YTO ypaBHEHUE

x™ + yn = zN
HE UMEET pemeHI/H‘/'I B LIC/IBIX NOJIOXKUTEIBHBIX YHUCHaX X, Y, Z, N

npun > 2 .«
2.2. loka3aTejibCTBO

MeeM TOXIeCTBO

, e X, Y, N -lelble TON0KHUTENbHbIE YHCIIa
2.2.1. Tycrs B [1]

x, =x"+y"
,a

m=(x"+y™)2

Torxa, ¢ yuétom [4] u [5]
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m=(x"+y"? =

[+ y™)E 1+ Y™ = (M y™)?
= Py N2 [7]
(x™ +y™)

(B cooTBeTcTBUH ¢ [5] omepanus nerutuMHa, MOCKONBKY BEpHA M B Pa3BEPHYTOM
BHJIE).

2.2.2. "m" B [1] 0653aH0 GBITH IEIBIM HONOKUTETHHBIM YHCIOM.
[Toaromy, ecnu

Tous [6]
1 1
Zy = an = 7n = (xn + yn)ﬁ,

A, 3Haunr, B [7]
2
(x™ +y™")n

JOJIXDKHO OBITH T CJIBIM ITOJOXUTCIIbHBIM YU CJIOM. A 3TO BO3MOYKHO TOJILKO IIpu
n=1un=2.
Ilpu n = 2

x=@* =gty =2pqt;z = (p* + q*)t; (p.q = 1)
Mun=1 x+y=z
I[OKa?’aTeJ'H)CTBO 3aBCPIUICHO.

§3
CaencrBue 11

3.1. Ecnu B ypaBHeHUH

Ax>2 + By>2 — CZ=n>2 [8],

rie (A,B,C) = 1 — B3auMHO-TIpOCTBIE HATypANBHBIE YHCIIA,

X, y, Z — B YaCTHOCTH, pa3JIMYHbIC HATYpPAJIbHBIC YHCJIA, TO IIPOBOAS
A0Ka3aTCJIbLCTBO IO aHAJIOTHUH C ITYHKTOM 22, IoJIy4uM, B KOHCUYHOM C‘-IéTC,
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"2
C1= CTl

, KOTOpPOE 00s13aTeJIbHO JOJI2KHO OBITh HaTypaJIbHbBIM YHUCJIOM, YTO BO3MOKHO TOJIBKO

npun =1 u N = 2, T.e. 1py yKa3aHHbIX BHILIE YCIOBUAX YPABHEHHE

Ax>2 + By>2 — CZ=2 [9]
pa3peIMo B HATYPaIbHBIX YUCIAX, B YACTHOCTH, TOJILKO P Z = 2

(TobKO /1Ba M3 TPEX MOKA3aTeNeH CTENEHH MOTYT OBITh OOJIBIIC ABYX).

Hanpuwmep,
35+ 10%2 =73,3% + 11* = 1222,15% + 7* = 762
3.2. Ho He mns B3auMHO-TIpocThIX HaTypanbbix A, B, C B ypaBHeHun

[f1(4, B, O + [f>(4, B, O)>* = [f3(4, B, )],

4TO 28T GECUMCIEHHOE MHOXKECTBO PELIEHUH TIPU IPOU3BOJIBHBIX (B COOTBETCTBUH C
[12]) B3aumuo-npocteix (B wactroctn) (X,Y,Z) = 1, kakmoe U3 KOTOPHIX
0oJIbIIe ABYX.

3.2.1. IlpeacraBum
A+ B =C,

rae A, B npoussonbHble HaTypanbHbIE YKMCIIA, B BUIE

A%x—pyz=1 4 pRy-qxz=1 = cyz-mxy=1 [10]

VYmuoxus [10] ma
APYZ gaxz cmxy

, TOJIy4YHUM
(A*B92C™Y)* + (APZBRC™X)Y =
= (APYB¥*CY)? [11].
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Bce 3HaueHns mapametpos nokasateneil crenenu | 11] maxonarcs us ypaprenmii

ax —pyz =1
By —qxz=1 [12]
yz—mxy =1

,Tie X,¥,Z,a,5,Y,P,q,M -cooTBeTCTByOmHuE pernenusm ypapaennii [12 ]

HarypanbHble uncia (4).

3.2.1.1. Ecu @y, By, Yo, Por Go» M Kakue-mu60 (MM MUHMMAJIbHBIE) PEIEHHUS

YPaBHEHUI LEIBIX MOJIOKUTEIBHBIX YNCIIaX NP (PUKCUPOBAHHBIX 3HAUCHUAX X, Y, Z,

TO
a=ay+yzQ; p=po+xQ
B =Po+xzQ, q=qo+yQ;
Y =Yoo +xyQ3; m=mg+ zQs,

Q4, Q,, Q3 —npousBosbHBIE HATYpAIBHBIE (IIEIbIE) YKCIA, UIH HYIb, U

(A“0+J/ZQ1BCIOZ+J/ZQZ CmOS’+yZQ3)x +
+(Apoz+sz1 BB0+xZQ2 Cm0x+sz3)y —
— (Ap0y+ny1Bq0x+ny2 CY0+XYQ3)Z_

3.2.1.2. Ecnu Ba m3 Tpéx mokasareneii crenenu B [ 12] BuiGpanst pasasmvu 2% u

2% 1 u > WM ABIAIOTCA MHOKHTEISIMHU STHX IIOKa3aTeleil, To IpaBble YacTU

COOTBETCTBYIOIIHX JABYX YPAaBHEHHH JOJKHBI PABHATHCS 27 (1<9).

Ilycts BeGpansr X = 7;y = 23 X 3;z = 22 X 5.
ax7—pXx23x3x22x5=1

a=343;p=5
fX23Xx3—qgXx7x2%2x5=22

B=6q=1
YX22X5-—mx7x23x3=2?

y=17, m=2
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(A343B22X562X23X3)7 + (A5><22><536Cl4)23><3 —

— (A5><23><3B7C17)22x5
n
2401-2400 144-140 — (~340-336
A + B =C ,
A+ B* = C*.
Bapuanr goka3zarenncrBa “Besnkoir” Teopembl @epma
3.2.1.3. Ecn

A+B=0C,
rie A, C  1pousBosbHBIE HATYPAIBHBIE YKMCIIA, TO
Aax—pyz=1 + Bﬁy—qxz=1 = Cyz—mxy=1
Ecnu xe npeamnonoxuTs, 4To
AT + Bl = (7' [124]

, I 1 IpOHU3BOJILHOC HATYpaJIbHOE YHUCIO0, TO
y
(4B T + (AT BECI) 1 = 1(4 B )T

Taxux pemnieHnii B KBaipaTHbIX CKOOKax B COOTBETCTBHUH C [12] OecuucieHHoe
MHOXECTBO (CUETHOE) JIUIS KasK0TO IIEJIOT0 MOJOXKHTEIHHOTO "n" ,4, 3HAYUT, 11O
Faltings, Gerd (1983). "Endlichkeitssatze fiir abelsche Varietédten tiber Zahlkdérpern™
[Finiteness theorems for abelian varieties over number fields]. Inventiones
Mathematicae (in German) 73 (3): 349-366. doi:10.1007/BF01388432. MR 0718935.

ypasrerue [121] pemenuii B HaTypanbHBIX uncnax mis N > 2 He HMeeT.
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3.2.14.

ns [12]:
1)
ax + qzx + mxy = pzy + By + mxy =
=pzy+qzx +yz
2)
(ax + qzx + mxy) + (pzy + By + mxy) =
= 2(pzy + qzx + yz).
3.2.2. Ilyctp

AP +BP = CP [13] (2)

IIpH TPOU3BOJIbHBIX HATYPAJIbHBIX YUCIIAX A uB ,rAC P ~IIPOU3BOJIbHOC ITPOCTOC

amcio. Torna, ¢ yuérom [11]

(Pa+qz+myAanszy)x + (sz+ﬂ+mxAszﬂme)y —
= (pPJ/"'CIX"'VAPJ/BCIxCV)Z [14.]

-emI€ OJIMH BapUaHT peILIeHHs TunoTe3sl buna (2):
“BepHO 11, 4TO €Cciu

A*+BY =C(*

,tne A,B,C,x,Vy,Z -narypanmshbien  X,Yy,Z > 2,10 A, B, C umeror o6uimii
npoctoi aenutens.” ((Bukuneaus. “OTKpbIThIE MAaTEMAaTHYECKHUE TPOOJIEMBI ", B
YAaCTHOCTH, OTKPBIThIE (HEpEIIEHHBIE) MATEMATHYECKUE TPOOIICMBI)).

Taxum o6pa3om, IPOM3BOIBLHOE PABEHCTBO MOKET OBITH MpeoOpa3oBaHo B

TOXKICCTBO [14‘] ,AJI1 9€Tro HeO6XO,Z[I/IMO 1 10CTATOYHO YTOOBI

AP + BP = CP.
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Coasropamu nynkTta 3.2. seisitorcst PROF. DR. K. RAJA RAMA GANDHI u
MICHAEL TINT.

IMpumep.
Myctse [14] A=2;B=3;C=5P=7
=4;,y=5z=7
Torna,
aX4—-—px5x7=1
a=9p=1
PX5—qx4x7=1
B=17;q9=3
YyX7—mx4x5=1
y=3m=1.
Otcrona,

(73> x 2% x 321 x 5%)* + (728 x 27 x 317 x 5%)° =
= (72° x 25 x 312 x 53)7,

EcTb psn u 1pyrux BapHaHTOB B HAIIUX OMYOJIMKOBAaHHBIX paboTax, HApUMeED,

(23 x 133 x571)? + (3 x5x 7 %x13%)3 = (132 x 19)*
(10035896)2 + (17745)% = (3214)*.

3.2.3. Ecim
ab + 1 = c?,
rae ab+ 1 = C2 -1I€JIbIE ITOJIOKHUTEIIBbHBIE YHUCIA, TO
(Abczb)a + (Aacza)b = (AabZC)c'

rae A -npou3BOJNBHBIE HATYPAILHEIE YUCIIA.
(A2025)3 + (A1223)5 — (A1524)4-
[A(c+1)czc+1]c—1 + [A(c—l)czc—l]c+1 = (Acz—lzc)c_

a=c—1;b =c+ 1 -uactHOCTH.

26



Ipunoxenne k m. 3.2.1.4.

84

AJITOPHUTM HETPUBHAJIBHOI0 MOJIY4YEHHs, KAK IPUMep, 0eCUnCIeHHOT 0
MHO’KEeCTBA BCeX 3HAYUMBIX PEIICHUH HEKOTOPBIX CHCTEM JIHHEHHBIX
YPaBHEHHIA.

4.1. U3 n.3.2.1.4.
(a+qz+my)x+ (pz+ L +mx)y =
= (py + qx +y)2z [15].

4.1.1. 3adpuxcupyem B [15] BriGpannsie X, Yy, Z — 6yayT cunrarscs B [15]
IOCTOSHHBIMH KO3((DUIIHEHTaMH, HATIPEMED, B 3% -4IeHHOM ypaBHEHHH, a
K03()(UIMEHTHI B KPYTJIBIX CKOOKaxX MpH X, Y, Z -OyIyT CUUTATHCS EPEMEHHBIMH.

[pu stoM X, Y, Z, &, Bi, Vi, Pi» i» M — COOTBETCTBYIONIME U3BECTHBIM
PELIEHUSM HIDKECIIEAYIOIMX YPaBHEHUI HAaTypallbHbIE YUCIIA, KOTOPBIX

6ecuncinennoe maoxectso (i = 1,2,3,4, ...).

aix —pyz=1
iy —qixz=1 [16]
y;iz—mixy =1

Orcrona,

(x[(a; + g1z + myy) = A1l + y[(p1z + B; + myx) = By] —
2z[(p1y + 1x +v1) =CG]1=0

x[(az + g2z + myy) = Ayl + y[(p2z + B2 + myx) = By] —
2z[(py + @2x +v2) = C;] =0

x[(as + qzz + m3y) = Azl + y[(p3z + B3 + m3x) = B3] —

\ 2z[(psy + qsx +v3) =C3] =0

[17]

4.1.1.1. Peumm cuctemy [17] Bmauane, Hanpumep, KIaCCHYECKHM METOIOM

Kpawmepa:
x y —2z
D=|x y—2z |=0
X y —2z
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0 yv—2z
D1=O y—ZZ =0
0 y—2z
x 0 —2z
D2=x 0 -2z |=0
x 0 -2z
xy 0
D3=xy0 =0
xy 0

Otcrona,

! 0 ! 0 / .
Ai =6, Bi =6, Ci = O(l = 1,2,3)

4.1.1.2. Petnnm cuctemy [17] ¢ momomisio anroputma [16]: Beibupaem

x=4,y=52z=7

Torna,
3)
a; X4 —p; X5x7=1
=1 a, =9
a, X4—p,x5x7=1
p, =5; a, =44
az; X4 —p3 Xx5x7=1
p3=9; a3 =79
4)
P11 X5—q; xX4x7=1
q1=8; By =45
q, = 18; g, =101
qs = 28; ;3 = 157
3)

]/17—m1><5><4=1
m1=1,]/1=3
m, =8; y, =23
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my = 22; Y3 = 63

Orcrona,
280
A1=9+8X7+1X5=70=T
280
Bl:1X7+45+1X4:56=T
280
C1:1XS+SX4+3=4O=T
840
A2=44+18><7+8><5=21()=T
840
Bzz5><7+101+8><4:168=?
840
C;=5X5+18x4+23=120=—-
1540
A3,=79+28><7+22><5=385:T
1540
B3=9><7+157+22><4=308=—5
1540
C;=9X5+28X4+63=220=—+—
)51

4X704+5%Xx56—-2%x7%x40=0
4%x210+5%x168—2%x7x%x120=0
4x385+5%x308—2%x7%x220=0

Taxoro Tumna pemeHnii MOXKeT ObITh OECKOHEYHOE MHOKECTBO. Takum 00pazom,
HEOIPEeIeIEHHOCTh B KJIIACCHYECKOM BapUaHTe IPUBOAUT B HALIEM CIIydae K
HEOPAMHAPHOMY M HETPUBHAIBHOMY CITydaro (aJIrOPUTMY) HOITyYESHUS
0eCUYMCIEHHOTO MHOKECTBA BCEX 3HAUYMMBIX PELICHUN HEKOTOPBIX CUCTEM JIMHEWHBIX
ypaBHenwii, Bkmouas u K -unennsie (K > 3) npu ncnonszosanuu anmroputma
TOTO %€ TUIIA, HO ¢ OOJIBIIMM YHCIIOM 1apaMeTPOB U COOTBETCTBEHHO YPaBHEHHM.
[Iponomxenne m.4.1.1.2.:

A, X4—p, X5x7=1

ps=13; a, = 114
PaX5—qax4x7=1
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qs = 38; By = 213
YaX7—myX7Xx5=1
my = 43,y, = 123
A, =595; B, =476; C, = 340
4 xX595+5%Xx476 —2x7x%x340=0

M T.J., ¥ T.II.
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