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O.A. Acmapsn

UucrutyT panuodusuxu u snexrporux HAH Apmenun
(r.Aurrapak, ApMeHUs)

(0] HOCJIE}IHEﬁ TEOPEME ®EPMA
BBenenue

IToutu 360-neTHAS UCTOPUS IOMBITOK IOkasaTenbcTBa [locnennel (wmm
Benuxoit) Teopemsr @epMa yBeHYanach ycrnexoM B 1995 roay, xorna O. Yaiinc
OIyOIHKOBaN CBOE SHMYECKOE JI0Ka3aTelnbCTBO [1]. OpHAKO CyINECTBOBaHHME
foree IPOCTOrO JOKA3aTENbCTBA KIAaCCHUECKUMH aNreOpandecKuMU METOIAaMH
HE UCKIIIOYaeTCs.

Iocnenuss Teopema depma YTBEPKAACT, 9TO AUODAHTOBO YPABHEHUE

x* 4+ y" =2zt n > 1 - uemoe 1)

He MMEET PEIeHUH B BULIE TPOMKU IIOOXKHUTENBHBIX HENBIX YHCe (X, Y, Z),

ecnun > 2.

B nasHOM paboTe CcHOenaHa IONBITKA JOKA3aTENbCTBA ITOM TEOPEMBI C
HCIIONB30BAHUEM METOJa, NPUMEHEHHOrO aBTOPOM B [2], YyYMTBHIBAIOLIETO
BHYTPEHHIOK CBS3b MEX/LY YMCIaMH, BXoAAmmMA B (1).

Jl0Ka3aTeNbCTBO M3JIAaraeTcs B CIEAYIONIEH OCTIEI0BATeIbHOCTH: CHaYana
(B wactu 1) MBI HIOIyYaeM o0LIyI0 GOPMYITy AJIA CITydaeB YETHBIX ¥ HEUETHEIX 1
 3aTeM (B 4acTu 2) IPOBORUTCS aHATU3 3TOH HOPMyJIbL B 3THX JBYX CIIydasx.

1. Tlonyuenue o6mer GopMyIbl

1.1 Iycts nuéTHO W, MIA ONpPEJEIEHHOCTH, 3aLaHO IIOJNOXKHTEIEHOE
4ETHOE YUCIIO X.

MEI [PENNONOXKHUM, YTO CYIIECTBYIOT LENBIC IIONOXHUTENBHBIE V,Z,
KOTOpEIE BMECTE C X YIOBIETBOPAIOT (1).

Toraa y U z JOIDKHEI OBITh YHCIAMK C OJMHAKOBOM YETHOCTEHIO, T.€. OHU
IIOJDKHBI OBITH CBA3aHBI IPYT C JPYTOM COOTHOLIEHHEM R

z=y+2m, m - uenoe (1.1. 1)
Torpa (1) maér

"+ oyt = (y+2m)" (1.1.2)



Ione3ysick hopmytoi 6uroma Herorona, sanumenm (1.1.2) B Buze

KTy =T Cly™ 1 (2m)Y = y* + @m)" + Tazi Gy - 2m)’,
(1.1.3)

1 IOJTYYUM ypaBHeHI/Ie, CBSI3BIBAIOIIECE Y C X )5 HapaMEIpaMI/I mun:
Disrielyrsai 2m)d =ilens @mglEst0 1.1.4)

Taxum sxe 00pasoM MOIYIUM VIS Z:
—yri (- 1)9¢1z79 - (2m)1 — [x" + (2m)"] =0 (L.1.5)

(1.1.4) u (1.1.5) sBIIIOTCA anreOpaMdecKUMU yPaBHEHHUAMH C LECIBIMH
xo3ddunmentamu. VX Ienple pPeIeHus Y, Z, €CIM OHM CYIIECTBYIOT, [OJDKHEI
GbITh HEIUTENIMHI CBOOOTHBIX WICHOB, COOTBETCTBEHHO:

x™ —(2m)", x™ + (2m)™, x> 2m (1.1. 6)

Ms1 IpEAIoJI0XUM, YTO TaKHC IETIbIE TIOJIOKUTENBHBIC PEIICHUS CPCIU

nemureneii (1.1.6) cymecTByroT. 3anmuiieM ux B BHIE:
s X i (2T L x™+(2m)™ k

Sy = S (aeT)

y =
rac ky u kz LIEJIBIE TOJOXKUTCIBHBIE YHCIIA. OHH Taxke SBISAIOTCI

nemaremsive (1.1.6), Ho He 06s13anb! ObITh permenusvy (1.1.4) u (1.1.5).
Tloncrasue npexmonaraemsle pemerns (1.1.7) B (1) 1 (1.1.1), momydmm:
[xn+(21.:n)n]n i [xn"(zln)n]n = xT (11 8)
Ry ky

xm+em” x"-Cm)™

- o =2m (1.1.9)

Ucxmouns k, u3 (1.1.8) u (1.1.9), momyyum
1 ny enis nnl — ,n
ky—n{[x” + 2mk, — (2m)"]" - [x" = @m)"]"} = x (1.1. 10)
WM, MCToNE3ys Gpopmyiry 6uHoMa HeroToHa,
2o, Glan =0 [2mik, = @m)"]" = Sh_o(—1ICI"=D - (2m)™ }=
y
= (1.1. 11)

1.2. IlycTh N HEUETHO H X YETHO,
Torga omaTh Z = y + 2M ¥ MBI IIOJIYIUM UIA Y U Z:
il elyrete@ulsliet = @m)t] = 0 (1.2.1)

—¥ri(-1)9¢iz" 1 - 2m)? — [x™ — 2m)"]=0 (12.2)

OmsTh MPEeIoI0okKUM, YTO Leble IONOXKUTEIbHEIE PEIICHUS yPaBHEHUH
(1.2.1) m (1.2.2) cymectBytor. OHH KOJDKHBI OBITH JAETUTCILIMH CBOOOTHBIX
ynenoB ypasHerwi (1.2.1) u (1.2.2). 3amumieM 3TH pelIeHAs B BUIE:

T n n_ 2
— z ](Cj,m) ) Zi= z I(szm) > x> zm’ ky > kz’ (1.2. 3)

rae ky, 1 k, HeTbIe TONOXATENBHBIC YHCIIa.
Torma (1) u (1.1) gatoT:

n_ nn n_ nn
[x (2:0 | (ZT:n) Iigpste n (1.2. 4)
k, ky
x—(2m)*  x"-(2m)" _
EYRE T ey 2m (1.2.5)
Hckmrouns k, u3 (1.2.4) u (1.2.5), momyaum:
—i;{[x” + 2mk, — em"]" - [x" - (Zm)”]”} — g

(1.2.6)

wim B Bune 6ugoma HeroToHa:
ZC" n=a) . [2mk, — (2m)*]* Z( 1)ICIx=D - (2m)™ ¢ =

=x™ (1.2.7)

Mer Bugum, uro (1.1.10) u (1.2.6) mo ¢opme COBIAAAIOT, T.C.
NPEACTABISIIOT CO00H 0611yt0 hopMyITy A YETHBIX M HEYETHBIX N.

2. Ananu3s o6meit GopMyJIbI B CIIydasX YETHBIX U HEYETHBIX N.
Crauana BeIGepeM Hanboee yAOGHbIH I aHaIIM3a BUJ| 001med (OopMyIIbL.

2.1 Ilycts n uérHo. B atom ciydae mmt aHammsa Haubonee ynoGHa
dopmyma (1.1.11). K Tomy ke, IpH 5TOM MBI CMOXKEM OTIPENENHTS Ky,

Hpencrasnm Y7—o B (1.1.11) B Buge CyMM 10 9ETHBIM 1 HEYETHBIM ¢

AR = R D 211
Torga (1.1.11) 3anumeM B BUAE

1 G q
7 Dm0 Cr @ -{[2mk, — @m"]? - @2m)"} +
1
+[kyn m1_, ¢l {[2mke, — (2m)"]* + (2m)} - x ]=o 2.12)
(1.1.11) akTudecKH ecTh NPEACTABICHHE 3aJaHHOTO YUCIa X" B BUIC
CyMMBI €ro pasmmudbix cremeHeit (or n jgo 0) c COOTBETCTByIOH_(I/IMI/I
K03 hUnHeHTaMH, IPUYEM YIIEH ~(x”)1 npncyTCTByeTToanOBZq 4g=1 TpH
q=n-—1

‘



2y n.
Jleast yacth (2.1.2) €CTh CyMMa ABYX BBIPAKEHHM: Yg ' —o ¥ BHIPOKCHIT
B OOJIBIIMX KBaJPATHBIX CKOOKaX. ZZ&FO He MOXET OBITh OTPHUIIATENBHOM, TaK

KaK CyMMHUPYEMBIC B HEl BRIPaXKEHHS HEOTPULATENBHEIL, ITO CICAyeT U3 (1.1.10).
OueBU/IHO, YTO BBIPAKEHHE B GONBLINX KBaAPATHBIX CKOOKAX TakkKe HE MOXET
6BITH OTpUIlaTeNbHBIM. CIIEI0BATENBHO, JIEBasd 1acTh (2.1.2) MoxeT paBHATHCA
HYJIIO TOJIBKO €CIH U Y,q o , ¥ BBIP@XKCHHUE B GONBIIMX KBAJIPATHEIX CKOOKax

pasusl 0. Torza A BCEX (g MOJDKHO BBIOIHATHCS YCIOBUC!
[2mk,, — (2m)"] " — (2m)™er = 0, 1. 2mky — (2m)" = £(2m)" (2.1.3)

Tax kak k;, # 0, To B (2.1.3) Hy)xHO 6paTh (2m)™ ToNBKO CO 3HAKOM +, U
TOT/Ia TIOJTYYIHM:

lo =2 @) i 2.1.9)
U3 (1.1.9) u (2.1.4) momygaercs, 9TO
k,=k,=2- @2m)" (2.1.5)
U3 (2.1.2) npu ycnosuu (2.1.3) monygaem
};—nzg;;d=1 €22 @Mt C) = x" (2.1.6)

Tak Kak BCe WICHEI B 23;d1d=1 OJIOXUTETbHELTO B (2.1.6) 3Ta cymma
JIOJKHA AMETh TOJIBKO WIEH ¢ ¢ = N — 1, KOTOPBIil B TO JK€ BpEMsl IOTKCH OBITH
IIepBBIM WIEHOM CyMMBI,T.€. IOJDKHO OBITh

n—1=1n=2 @2.1.7)

DTOT pe3yNBTaT MOXHO TONYYHTb AHANUTHIECKH. JIEHCTBUTENBHO,

xosddumment npu X" Bwiene g =n— 13 (2.1.6) momxeH paBHATHCA 1, T.C.
1 n-1 nn-1) —
k—y-n-cn 2+ (2m)ECai s (2.1.8)

Torna ok =20 Om) ) (2.1.9)

Bossens (2.1.4) B cTeNeHb N ¥ CPABHUB € (2.1.9), momyyaem ypaBHCHHE UL N
2" =2n (2.1.10)

EMHCTBEHHBIM YETHEIM pelleHneM ypaBHenus (2.1.10) spugerca n = 2.
IlosToMmy paBeHCTBY (2.1.2) M, CICOBATENBHO, PABCHCTBY (1), u3 Bcex YETHHIX
YHCeIl YAOBJIETBOPSET TONBKO 1L = 2.

2.2 Jlns HeuéTHbIx n mpencrasuM (1.2.7) B Buze

nf s ol @2.1)

1 IOJIYYUM !

kyLn Bt {[kay o (Zm)"]q i (Zm)"q} i
+[kyLn oaa=1 ngn(n—q) {[kay - (Zm)”]q e (zm)nq} —x" =0

dod
2.2.2)

Tax xax k, mOIKHO OBITH ONOXXHUTENBHEIM UHCIOM, TO B (2.2.2)
BEIDA)KEHHE ITOJI 3HAKOM Y7 —1  HE MOXET OBITh paBHBIM 0:
[2migs=e@m) sttt B@mhleleddnz 0, IUI BCEX (pdd
(2.2.3)

U3 (2.2.2) u (2.2.3) cnenyer,uTo BEIpaxkeHUE 0] 3HAKOM ZZ;1=0 , TAOKe

HE MOXeT OBITh paBHEIM 0:
[2mk,, — (2m)"]%e — (2m)™%ev # 0, 1A BCEX (ey, UCKITIOYAS Gy = 0
(2.2.4)

IlpencraBnenue (2.2.2) mpu ycmoBusx (2.2.3) u (2.2.4) He maér

BO3MOKHOCTH ONIPEJEIHUT K,, U OHO HEI(G(QEKTUBHO B CIIyyae HEYETHBIX 1 (B
oTmuume oT (2.1.2) ans uérueix n). IlosTomy namee (8 1.2.3) MBI Oyaem
aHANM3UPOBATH OOIIYIO I YETHEIX M HEYETHEIX 1 hopmyty( 1.2.6).
2.3. BametuM , uto (1.2.6 ) yaoBineTBopsieTcs 1L Beex 1, koraa 2m = x. Torma
y = 0, KaK 3TO W [OJDKHO 6bITh, TAK KaK B 3TOM CJydae ypapHenue (1)
npurnMaer Bug X" + y™ = (x + y)", uro BepHO mume npu y = 0. TlosTomy
ciydait 2m =X He COOTBEICTBYeT TpeOoBaHmio Teopemsl Oepma o
HONOXUTENRHOCTH Y. ClIeI0BaTEIBHO, HY>KHO BBIICHUTD, CYIIECTBYIOT JIM TAKXKe
u uucnma 2m; < x (T.e. xorna y # 0), IpH KOTOPHIX YHOBIETBOPSIIOCH GBI
paserctio ( 1.2.6 ), a 3HaunT, H paBeHCTBO (1).

B (1.1.6) m (1.2.3) MBI yxXe IpHHAIM YyCIOBHE 2m < X, KOTOpOE
HEe0o0XO0IUMO I IOJOXKHUTEIBHOCTH Y U Z. 3AeCh MBI IPUMEHHUM 3TO yCJIOBUE B
ABHOM BHJIE, BBEIS IapaMeTp f3; KaKk

2m; = xf;, Bi <1 -pamuoHaIBHOE YHCIIO 2.3.1)

Torna (1.2.6) 3anuiercs B BULE

Kiy

i?l;{[xn [(1 7 Die xn—lﬁi”n— "= BN} =x" (23.2)

IMocne HECIOKHBIX TipeOpa3oBanuii B (2.3.2) momyyum:
xn—l n-1
B = RERIRE — B [P 23
ifiy irkiy

Tlanee npoasammsupyeM dopmyny (2.3.3) mis Beex n, momaras 1 — B >0.



-~

2.3(a) Iycts n=2. Torma (2.3.3) naér (1 = Biz) (1 - ﬂ) = 0, umu

kiy
(1 —%f) e 1 B2 0 (23.4)
iy
Hoxncrasus (2.1.4) u (2.3.1) B (2.3. 4) , ONYIMM TOXKACECTBO: 1-1 =0, T.e. (2.3.3)
BEIIOJIHACTCS VIS JIFOOBIX B; (Wmu 2m;), ONpEeneIEHHBIX KaK (2.3.1). Y13 aux Hac
GyayT YHOBIETBOPATH TONLKO Te 2M;, MPH KOTOPEIX y 1 Z OymyT LEeTbIMU U
monosurenpasivMy. Kax Bumao u3 (1.1.7) 310 Te 2m;, KOTOPBIC ABIAIOTCA

2
X o~
YyETHRIMHU ACTIUTEIIAMU YUClia -2— , MEHBIIIUMHU, UCM X (peSyJILTaT, IIOJIy4YCHHBIN B

[2] ans [TudaropoBBIX TPOEK).
2.3(6) ycts n >2

B 3TOM Cclydae, CyuTas onath 1 — B > 0, u3 (2.3. 3) moMydYMM PABEHCTBO

sitcepria - gt () =1-nEES @39)

Ilycts n >2 uétno.Torxa, COrNacHo, (2.1.4), (1%7: = %, ¥ pasast 9acth (2.3.5)
paBHa

it (2.3.6)

2

U3 (2.3.6) BEAHO, YTO TIPU 71 > 2 IPaBas 1acTh PABCHCTEA (2.3.5) oTpunarensHa,
TOTIa KaK JIeBas-TIONOXKATENbHA, T.6. HET HUKAKAX PAlMOHAILHBIX Bi <1 (a

SHAYHT, W COOTBETCTBYIOIMX 2mM; < X), KOTOPBIE YAOBICTBOPSIA OBl 3TOMY .

paBencTBy.ClIeIOBATENPHO, U YPABHCHUC ®epma (1) HEe yIOBIETBOPACTCS IIPH
YéTHBIX 71 > 2.

. ITycTp 1 HEYETHO.

TToCKONBKY JUIs HeUETHBIX 71 K., He ONpeeneHo, TO AL 5TOTO CiryHas IpUBEIEM
CIeIYIOIHe COOOPaKCHIS.

HeuéTHOE UICIO 71 TEXUT MEXKITY YETHBIMU TUCTaMU n-1 nntl. CpaBHeHHE
(2.3.5) mna 9ETHBIX JHCEN n-1 u n+l (T.e. TIpU YBENMUCHWH Ha 2 3TOTO
[T0Ka3aTelrt), TOKA3BIBACT, 4TO B €10 NPaBOH TaCTH BTOPOU WICH YBENMIMBACTCA

oT n—;l b1 (o] n_2_+1’ xax cienyer u3 (2.1.4). Tax xak (2.3.5) mo CBOEHM CTPYKTYpe

SBJISETCS OMHAKOBBIM JUIA BCEX YETHBIX M HEYETHBIX IHCEJ, TO IPH YBEIIMICHHH
3TOro IOKa3aTeNisd Ha 1 (T. €. IpH Iepexofie OT YETHOTO Hucna K HEYETHOMY)

3HaYEHUE BTOPOTO WICHA B €TO npaBoﬁ 4aCTH TAXKe JOJDKHO YBECIUYUTHCA, H 3TO
n-1 n+1
yBEIII/I‘ICHHOC 3HAUEeHUE JOJDKHO JIeXKaTh MEXIY T u T

ITo3TOMy, €CIIM 7 HEUETHO, TO MOYKEM HATIHCATE:

L 23.7)
iy
U, COOTBETCTBEHHO, IS IpaBhIX dacted (2.3.5) 6yner
sy An—-1
| S Vi e (2.3.8)
2 iy 2
3-n @em)™ 1 _1-n
U o >1- TLT>—2‘* (2.3.9)

Taxum 06pa3oM, IpW HEYETHHIX # B paBeHcTBe (2.3.5) mpaBas YacTh
OTpHIATENIbHA, TOTA KaK J1eBasg-TIONOKHATENbHA, JIOITOMY OHO HE BBIIOTHACTCA
HH TIpM KaKuX panuoHambHEX f3; < 1. CienoBatensHo u ypasHeHue ®epma (1)
HE BBITOJHACTCS IIPY HEYETHBIX 7.

3. Jlo cux mop Msl, I onpe"h'éﬁHocm, paccMaTpuBalM ciaydal, Koraa x
uéTHO. ECTH X HEU8THO, TO Y M Z, €CIM OHM CYLIECTBYIOT Kak pemrenus (1),
JIOJKHBI ObITH YHCIIaMU Pa3sHOM YETHOCTH, T.€.

‘ z=y+(@2m+1),m=0, 3.1

Jlns Toro, 4ToGkI IOMYYUTH Bee HEOOXOMUMEIE (POPMyYJIBl B 3TOM CIIydae,
HY’XHO B COOTBETCTBYIOWUX (OpMyNax B 9acTH 1 ¥ B 4acTH 2 CHeNaTh 3aMeHy
2m — 2m + 1 1 Torja MBI IPUXOJUM K TEM XKE Pe3ylIbTaTaM U BBIBOAAM,YTO U
IIPY YETHBIX X.

3akmroueHue

OTMETHM, YTO IPUMEHEHHBIH B CTATHE IIOJXOM COCTOMT B TOM, YTO MMEs
3aJaHHOE IPOM3BONBHOE LET0E IIONOXKUTENBHOE YHCIO  X,MCCICAYETCA
BO3MOXHOCTh CYIECTBOBAHMs Maphl APYTUX HENbIX IOJOXHUTEIBHBIX LETBIX
quCcel Y, Z, CBA3aHHBIX APYT ¢ Apyrom coorHomermsmu (1.1.1) mm (3.1), u
KOTOpEIE BMECTE C X YOBIETBOPSIOT ypapHeHHI0 Depma (1).

Ionydena obmas (i YETHEIX 1 HeuéTHEIX 1) opmyna (1.2.6), aHami3
KOTOPOM JIOKA3BIBAET,4TO TPeGyEMEIE Y, Z CYIIECTBYIOT TOIBKO PH N = 2.
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On the Fermat’s Last Theorem!
E. A. Asmaryan

Introduction.The nearly 360-years history of attempts to prove Fermat's Last (or Great)
Theorem was crowned with success in 1995, when A. Wiles published his epic proof [1].

However, the existence of simpler proof using classical algebraic methods is not excluded.

In this paper the attempt of proof of this theorem is proposed with use of method applied by
the author in [2]. This method takes into account the inner ties existing between x,y, z in (1).
A proof'is adduced in following sequence: at first (part 1) we obtain the common formula for

even and odd n, and then the analysis is provided for those two cases (part 2).

1. The common formula for even and odd n.

Fermat's Last Theorem affirms that the Diophantine Equation
x"+y*=2z"  n>1isinteger, (1)

has no solution in form of triple of positive integers x, y, z when n > 2.

1.1. Let n be even and, for definition, the even integer x > 2 is given. We suppose that
positive integers y and z exist, which satisfy (1). Then y, z are integers of the same parity, i.e.,
they are coupled together by expression:

z=y+2m, m is integer (1.1.1)

Then (1) gives
x"+y" = (y+2m)* (1.1.2)
Using Newton's binomial formula, we write
Xy = B, Gy (2m)T =y + (2m)" + X2 Clyna - 2m)e,  (1.1.3)
and obtain equation connecting y with x and parameters m and n.
Troicdyne- (2m)T — [x" — 2m)"] = 0 (1.1.4)
Similarly, we obtain for z:
—Yosi (=D Iz (2m)T — [x™ + 2m)"] = 0 (1.1.5)

(1.1.4) and (1.1.5) are algebraic equations with integer coefficients. Their integer solutions
y and z, if they exist, must be divisors of free terms accordingly:
x™ —(2m)", x™+ (2m)", x> 2m (1.1.6)

So, we will suppose that there are positive integer solutions among divisors of (1.1.6).

We can write these solutions as:

! This communication represents the translation of the same named article published
in the Book (Collection): “Itogi nauki”, issue 55, Moscow, Publ.: Rus.Ac.Sci., 2025, p.p. 3-9
(in Russian).



y = - ) z = ’ ky 2 kz, (11.7)

where k,, and k, are positive integers. They are divisors (1.1.6) also, but are not obliged to
be solutions for (1.1.4) and (1.1.5).
Inserting expected solutions (1.1.7) in (1) and (1.1.1), we obtain:

n nn n_ nn
[x +(2:l) 1" Ix (Zr:n) 1™ _ s (1.1.8)
Ky ky
remt _ Cmt _ om (1.1.9)
Ky ky
Excluding k, from (1.1.8) and (1.1.9), we obtain:
—{[x" + 2mhey, — 2m)"]" = 2" — 2m)"]"} = 1™, (1.1.10)
y

or, using Newton's binomial formula,

o Zio Gl - [2miey, — 2m)"]" = Zho(-1ICH0 - 2m)" ) = 1

(1.1.11)
1.2. Let n be odd and x be even.
Then again z = y + 2m and we obtain equations for y and z:
Tr2lCly™a- (2m)7 — [x" — (2m)"] = 0 (1.2.1)
= X321(=1)Ciz" - 2m)? = [x™ = 2m)"]=0 (1.2.2)

We suppose again, that positive integer solutions of (1.2.1) and (1.2.2) exist. They must be
divisors of the free terms of (1.2.1) and (1.2.2)

We can write these solutions as:

y=522 0 =22 L xsom, ky >k, 12.3)
y z

where k,, and k, are positive integers.

We obtain from (1) and (1.1.1):

n_ nn n_ nn
[x k(zr:n) ] . [x k(zr:n) 1 = 4N (124)
z y
i O i L Dy (1.2.5)
Ky ky
Excluding k, from (1.2.4) and (1.2.5) we obtain:
kin{[x" + 2mk,, — (Zm)"]n — [x™ — (Zm)"]"} =x", (1.2.6)
y

or, using Newton's binomial formula,
kyin{zgzo Clx =D - [2mhky, — (2m)"]" — XP_o(—1)ICIx" "D - (2m)"a} = x™ (1.2.7)

We see, that formulas (1.1.10) and (1.2.6) are the same in form, i.e., they are the common

formula for even and odd n.



2. Further we analyze this formula for even and odd ».
At first, we will choose the more convenient form of common formula for analysis.
2.1. Let n be even. In this case the formula (1.1.11) is more convenient for analysis. In
addition, we can determine k,, in this case.

Representing Yo  in (1.1.11) as two sums (over odd and even q) we obtain:

h=0 =2¢ + yn-1 (2.1.1)

T 4qep=0 Aodd=1

Then (1.1.11) will be:

1 _ q 1 _ _
o - CIxnn=a) . {[kay _ (Zm)"] _ (Zm)nq} + ,W_nzzllodld:l ngn(n Q) {[kay _

—m)"]? + 2m)na} - x"] =0 (2.12)

(1.1.11) is, in fact, the representation of given number x™ as a sum of its different
powers (from n to 0) with corresponding coefficients. The term ~(x™)! presents in
(2.1.2) only in Y7~ _;  at ¢ = n— 1. The left side of (2.1.2) is the sum of two
expressions: Yg _o  and expression in big square brackets. Yy _,  cannot be
negative since the expressions being summarized in them are non-negative, which
may be shown comparing (1.1.10) with (1.1.8) and (1.1.9). It is obvious, that the
expression in big square bracket in (2.1.2) cannot be negative also. Hence, each of two
expressions in (2.1.2) (i.e., sum Yz _,  and expression in big square brackets) must
be equal to 0. Then the following condition must be fulfilled for all g,,,:

[2mk, — 2m)"]™ — (2m)"er = 0, i.e. 2mk, — (2m)" = +(2m)" (2.1.3)
Since k,, # 0, in (2.1.3) we take only + sign and get:
ky, =2-(2m)"* (2.1.4)
We can see from (1.1.9), that then
k,=k,=2-Cm)"* (2.1.5)
Under the condition (2.1.3) we have from (2.1.2):

1 - -
ky_n godldzl ng -(2m)™ x(M=q) = 4m (2.1.6)

n-1

Since all terms of Toda=1

are positive, this sum must have only term with g = n — 1. At
the same time, it will be the first term (q = 1) also, i.e., must be:
n—-1=1,n=2 (2.1.7)
We can get this result analytically. Indeed, the coefficient at x™ in the term g =n — 1 in
(2.1.6) must be equal 1, i.e.:

—CR712- (2m)"n = 1 (2.1.8)
y

Then k," = 2n- (2m)nnD (2.1.9)



Raising (2.1.4) in power n and comparing with (2.1.9), we obtain the equation for n:
2" =2n (2.1.10)
The only even solution of (2.1.10) is n = 2. Hence the equation (2.1.2.) and, accordingly,
equation (1) are fulfilled only by even n = 2.
2.2. For odd n we represent (1.2.7) as:

q=0 = 3;;1=0 + Lloaa=1 (2.2.1)

and obtain:
o Do Cix 0 - {[2mhey = @m)"]" = @MY} + | B e G0 {2y —
—em)"]’ + (zm)nq}] _— (2.2.2)

Since k,, is supposed to be a positive number, then in (2.2.2) the expression in Y5 —;
cannot be equal to 0:

[2mk, — (2m)"]9edd + (2m)Mdedd = 0, forall q,qq (2.2.3)

Also, as it follows from (2.2.3), in ¥7 '

[2mk, — (2m)"]%ev — (2m)™ev # 0, forall q,, , except q = 0 (2.2.4)

The representation (2.2.2) on conditions (2.2.3) and (2.2.4) doesn’t give the possibility for
definition of k,, and is ineffective for analysis in case of odd 7 (in contrast to case of even
n). Then further we will analyze direct the common formula in form (1.2.6).

2.3. Note that common equation (1.2.6) is satisfied when 2m = x, both for even and odd n.
But in this case y = 0, because at 2m = x equation (1) becomes x™ + y™ = (x + y)", which
is true only at y = 0 (or n = 1). Hence, the case 2m = x, doesn t correspond to requirements
of Fermat's theorem. Then we must clear up whether the other 2m; < x, satisfying (1.2.6),
exist.

In (1.1.6) and (1.2.3) we have already supposed that 2m < x, which is necessary for

positivity of y and z. Here we apply this condition in evident form introducing the parameter

B; as:

2m; = xf;, Bi <1 isrational (23.1)

Then (1.2.6) will be written as

gl la- e+ sal] - pra- g = 23.2)



After simple transformations we obtain:

xn-

X = L (- B 1t (- BT (23.3)
Further we will analyze (2.3.3) for all n, when 1 — B} >0.
2.3(a) Let n=2. Then (2.3.3) gives: (1 — ﬁlz)( ZB‘ ) =0,
y
or (1 2}5; ) =0, since (1 — ,BLZ) =0 (2.3.4)

Substituting (2.1.4) and (2.3.1) in (2.3.4) we obtain the identity 1-1=0, i.e. (2.3.3) is fulfilled
for all S;(or 2m;) determined as (2.3.1). But we will choose only those 2m;, which make y
and z to be positive integers. As it seen from (1.1.7), they are those 2m;, which are the even

divisors  of XTZ , less than x (the result, obtained in [2] for Pythagorean triples).

2.3(b) Let n>2

In this case taking again 1 — B} >0, we obtain from (2.3.3):

n-1\4q yn-1
ynol CIp™ 11— pMI-t (xk'_) =1-— n_(er:.) (2.3.5)
i iy
Let n be even. Then, according to (2.1.4), % = %, and the right side of (2.3. 5) will be:
kiy
2_
T" (2.3. 6)

For n > 2 the right side of (2.3. 5) is negative, whereas left side is positive, which means
that for even n > 2 (2.3.5) cannot be fulfilled by any rational f; <I. Therefore, the Fermat’s
equation (1) does not take place when even n > 2.

Let n be odd.

Since k;y, is not determined for odd 7, we adduce the next consideration.

The odd number 7 lies between even numbers -1 and n+1. The comparison of (2.3. 5) for

+1
n-1 and n+1 shows that the second term in right side of (2.3.5) increases from — T to nT as

it follows from (2.1.4).
Since (2.3.5) has the same structure for all even and odd 7, then with the increase from n-1

to n (i.e., from even to nearest odd number), the value of this second term on the right side must

n—-1 n+1
increase also, and this increased value will lie between - and -
Then for odd » we can write
n—-1 2m)" 1 n+1
<n (2my) , (2.3.7)
2 kiy 2

Accordingly,



- -1
1-2tsq )ty (2.3.8)
2 kiy 2
or
— yn-1 1
3_n >1 — n%>1_n (239)
2 kiy 2

Then, at odd n > 1 (2.3.5) cannot be fulfilled by any rational B; < 1, since its right side
is negative, whereas the left side is positive (we would remind that k;,, > 0. However, its concrete
value does not matter in this case). Therefore, the Fermat’s equation (1) also does not take place
when 7 is odd.

3. Till now we considered the case when the given number x was even. When x is odd, then

y and z, if they exist as solution of (1), must be numbers of different parity, i.e.:
z=y+(@2m+1),m=0, (3.1)
In order to get the necessary formulas in this case, the substitution 2m — 2m + 1 must be
made in correspondent formulas in the parts 1, 2 (common formula (1.2.6), etc.). Then we come

to the same results and conclusions, as for even x.

Conclusion
Summarizing, we note that the approach used in this paper is that having a given arbitrary

positive integer x, we study the possibility of existence of a pair of other positive integers Yy, z,
which, together with x, satisfy Fermat’s equation (1) and are related to each other by relations
(1.1.1) (if x is even) or (3.1) (if x is odd). Then we obtain the common (for even and odd n)

equation (1.2.6), investigation of which shows that the required y, z exist only at n = 2.
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