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An Elementary Procedure in the Proof of Fermat's

Last Theorem

P. N. Seetharaman

Abstract. Pierre de Fermat first stated, around 1637, that for any
integer n > 2, the equation an + bn = cn has no positive integer
solutions, and he wrote the theorem in the margin of a copy of
Arithmetica. His proof is available only for the equation a* + b* =
c? for the exponent n = 4. Subsequently, Euler proved the theorem
in the equation a’ + b’ = ¢ for the exponent n = 3. Taking the
above two proofs of Fermat and Euler, it would suffice to prove
the theorem for n = p, where p is any prime > 3. In this proof, we
hypothesize all r, s and t as positive integers satisfying the equation
rp +sp =tp and establish a contradiction. We use another auxiliary
equation, x> + y° = 73, and combine the two equations using
transformation equations. Solving the transformation equations,
we establish a contradiction, thereby proving the theorem.
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I. INTRODUCTION

Pierre—de-Fermat, a French mathematician around 1637,

wrote in the margin of a copy of Arithmetica that it is
impossible to find positive integers A, B and C satisfying the
equation 4" + B" = (", where n is an integer greater than 2.
He stated that he himself had found a marvelous proof for the
equation but the margin was too narrow to contain it. His
proof for the theorem is available only for n = 4, using the
infinite descent method. Subsequently, Euler proved the
theorem for n=3 [1].

Dirichlet, Legendre, and Lame proved the theorem for the
exponents n = 5 and n = 7. Around 1820, Sophie Germain
proved the theorem for some specific cases. Kummer proved
the theorem for regular primes. He invented ideal number
theory, and number theory has developed leaps and bounds
into newer Mathematicians
connection between Fermat’s Last Theorem and Elliptic
Curves [2]. After 358 years, in 1995, Prof. Andrew Wiles
proved the theorem completely [3]. Many mathematicians
and number theorists have contributed to and analysed the
theorem [4]. In this proof, we are trying for an alternative
elementary proof of Fermat’s Last Theorem.

areas. observed a close

Manuscript received on 30 September 2025 | Revised
Manuscript received on 07 October 2025 | Manuscript Accepted
on 15 October 2025 | Manuscript published on 30 October 2025.
*Correspondence Author(s)

P.N. Seetharaman®, Retired Executive Engineer, Energy Conservation
Cell, Tamil Nadu State Electricity Board, Anna Salai, Chennai (Tamil Nadu),

India. Email ID: palamadaiseetharaman@gmail.com, ORCIID ID: 0000-
0002-4615-1280

© The Authors. Published by Lattice Science Publication (LSP). This is an
open-access article under the CC-BY-NC-ND license
http://creativecommons.org/licenses/by-nc-nd/4.0/

Retrieval Number:100.1/ijam.A122706010426
DOI: 10.54105/ijam.A1227.05021025
Journal Website: www.ijam.latticescipub.com

L)

Check for
updates

II. ASSUMPTIONS

A. We hypothesize that », s and ¢ are positive integers
satisfying the equation 7 +s? =# Here, p is any prime
> 3. Clearly, gcd (r,s,t) = 1, and we establish a centre
contradiction in this proof. Any two of the variables r, s
and ¢ cannot simultaneously be squares.

B. We include the auxiliary equationx® +)* =zin this proof,
in which we can have both x and y to be positive
integers; z* will be a positive integer; both z and z?

irrational. As ged(xyz’) = 1. \[Xxy will be foolish, since

both x and y cannot simultaneously be squares.
C. We have defined F, R as positive odd primes each
coprime to each x, y, Z°, r, s, & t and E = (xyz°rt)’.
D. We can have r, s and ¢ some other odd prime factors
coprime to x, y and z°.
Proof. By random experiment, we have created the following
equations.

a\/z_3+b\/F”3 2+ C\/E1/3Jrcz’\/R1/3 2= eNxr + \/ﬁ 2
| J+ J ~fedr+ 1lET)

nd

(a\/t7—b ys)2+(cx/r_p—d\/;)2 :(e\/ﬁ—f\/:”r 1)

as the transformation equations of x> +3° =z and 7 + s” =
# respectively, through the parameters called a, b, ¢, d, e and
- Here, F and R are distinct odd primes, each coprime to x, y,
73,1, s, and t, and E = (xyz’rt)’.
From equation (1), we get

RN i

@

aNt? —b\Jys =r” )

C\/Wﬂz’\/RlT:\/;3 (4)

N —ai =~ls" 5)

e + fNE =\ (©)
and

eNFP - st =\ ™

Solving simultaneously (2) and (3), (4) and (5), (6) and (7),
we get
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az(\/x3ys +\/F1/3rp )/(\/yz3s +\/F1/3tp) dz(\/y3rp —\/E1/3sp )/(\/E1/3t+ Rmr”)
(W_W)/(\/J’Z% +\/F1/3fp) e=(\/z3sp +NE )/( xrs? + (FE)S/s)

b

(T ET T ([ o) (o i

From (3) & (7), we get

\/EX\/I_Z(\/F—p+b ys)(eﬁ—f\/;)/(a)
e, 7 ={(WFTr ~( )75 +(be)F s ~(b Wos™ | f(a)

From (3) & (5), we have

\/r—pxx/r_:(a\/t?—b ys)(x/?’+dﬁ)/(c)
ie, r” :{(a) sPt? +(ad)\/tpT—(b)\/)F—(bd)\/)E}/(c)

From (5) & (7), we get

\/S_pxx/s_z(cx/r—p—d«/;)(e\/ﬁ—\/;)/(f)
ie., s”:{(ce)\/m—(C)W—(de)\/Fs_/%+(d)\/lpT}/(f)

Substituting the above equivalent values of #, r* and s* in the Fermat’s equation #* + s* = # after multiplying both sides by

{acf} , we get
{cf} {(e)\/F5/3rp —(f)NrPs? +(be)y|F* ys —(bf)\[ysp”}
@ {()5717 + (ad ] ()35 ()|
+(ac){(ceNFr ~(e)rer ~(de)NF e + ()| o

Our aim is to compute all rational terms in equation (8) after multiplying both sides by

(P (5 (™ |

for freeing from denominators on the parameters a, b, ¢, d, e and fand again multiplying both sides by \/ Xz 3st for getting
some rational terms.
[ term in LHS of equation (8), after multiplying by the respective terms and substituting for {c(ef’)}

—F 3 {( v )4 (F7 4 2 F Py st }(«/E”% RV )
xl xz° st (\/ﬁ+\/R”3sp)(\/z3sp +\/E5/3tp )(\/F5/3z3 —\/xrtp)

(1) On multiplying by

{\/F5/3rp (2\/F1/3yz3stp)\/E”3t\/xz3st\/E\/E5/3tp (—\/xrtp )}

We get
{—(2FExy223st”+1) (rt)er1 }

(i1) Also, on multiplying by

(VFT57 (5 WET ey s Vs

We get
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{(F223tp+1)\/sp+l \/El/3xy3z3rpl}

Which is rational.
11 term in LHS of equation (8), after multiplying by the respective terms and substituting for {cf?}

:(—\/r”s”){(yz3s)+(F”3t”)+(2 F”3yz3stp )}(\/E”3t + R”3rp)\/xz3st
x(\/ﬁ+\/R1/3sp){(FS/3Z3)+(xrtp)—2 F5/3xz3rtp}

{(—W){(xyz3rstp)+(F2tpz3 )} \/El_/Stm\/ﬁ}

On multiplying by

We get

{—(t\/sp“ )\/El/3xy3z3rpt [(xyz3rstp ) + (th"z3 )}}

Which will be rational since we have defined £ = (xyz’rt).
III term in LHS of equation (8), after multiplying by the respective terms and substituting for {bc(ef)}

:\/F5/3ys (\/yz3s +\/F”3tp)(\/El/3t+\/R”3rp)\/xZ3st (\/x3tp —\/rpz3)
x(\/ﬁwL\/Rmsp)(\/z%p +\/E5/3tp)(\/F5/3z3 —\/xrtp)

On multiplying by

{\/F5/3yS\/F1/3tP JE3 - x2st (—\/}’"23 )\/yTt\/ESBtp (—\/xrtp )}

We get
{(FExy223stp+1) (rz‘)p+1 }

IV term in LHS of equation (8), after multiplying by the respective terms and substituting for {bcf?)}

:(—\/ysp”)(\/yz3s +\/F1/3t”)(\/E1/3t +\/R1/3rp )\/XZ3St
X(W—W)(\/E+VR”3SP){(F5/3Z3)+(xrtp)—2 F5/3xz3rtp}

On multiplying by
{(—\/ysp” )\/yz3s \/E1 I3 \/xz3st \/x3tp \/E(xrt” )}
{_(x3y223rstp+1) ,(st)pﬂ /El/ay}

Which will be irrational since we have defined £ = (xyz’rt).
I term in RHS of equation (8), after multiplying by the respective terms and substituting for {a?f}

=s"t” {(Emt)+(R1/3r”)+2\/E1/3R”3r”t}\/xz3st

x( xrs? + (FE)5/3j{<x3ys)+(Fl/3r”)+2\/F1/3x3yr”s}(\/F5/3z3 —\/xrtp)

On multiplying by

We get

\sPt? (E1/3t)\/xrsp \/xz3st (2\/F1/3x3yr”s)\/F5/3z3
{(2FE1/3xzz3sp+ll‘),,(}’l‘)p+l \/E}
Which is irrational.

II term in RHS of equation (8), after multiplying by the respective terms and substituting
for {(a%df}

we get
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:\/tpﬂ (\/E1/3t+\/R”3r”)(\/xrsp + (FE)SBJ\/E
x{(x3ys)+(F”3rp)+2\/F1/3x3yr”s}(\/y3rp —\/Emsp )(\/F5/323 —\/xrtp)

(i) On multiplying by
NN A e (e N )
{(FzErpzz't)\/tpTW}
(i) Also, on multiplying by
{\/z“’“ \/E1/3t\/xrsp \/xz3st (2 F1/3x3yrps)(—\/E”3s" )\/F5/3z3}

{—(2FE1/3xzz3sP+lz)W Jo }

Which will be irrational, since both x and y cannot simultaneously be squares, since ged(x, y) = 1 in the equation x> +3° =

we get

we get

III term in RHS of equation (8), after multiplying by the respective terms and substituting for {(ab)f}

() (s Y () (5 2R
x(\/x3ys +\/F1/3rp)(\/x3tp —\/rpz3)(\/F5/3z3 —\/xrtp)

{(_ /ySp+1) [rs? (E1/3t)\/xz3st\/F”3rp\/x3tp\/F5/3z3}
{(FE1/3)CZZ3SP+1[)\’(I”l‘)pﬂ \/E}
Which is irrational.

IV term in RHS of equation (8), after multiplying by the respective terms and substituting for {(ab)df}
:(—Jyst)(\/Emt +\/R1/3rp)(\/xrsp 1[ FE) j xz>st
x(\/x3ys +\/F”3rp )(\/x3tp —\/rpz3 )(\/y3rp —\/Emsp )(\/F5/3z3 —\/xrtp)

(1) On multiplying by

{(—\/)E)\/ETBAI(FE)S/3 \/xz3st\/Fl/3r” (—\/r”z3 )\/y3r” (—\/xrtp )}

On multiplying by

we get

we get
{ (FExy zZ'r st) (rt)pH}

(i) Also, on multiplying by

{(—\/)E) VE" 3 txrs? \/xz3st\/x3ys (—\/rpz3 )\/y3rp (—\/xrtp )}
{(x3y223rp+1st) ,(st)pﬂ \/ET3y}
Which is irrational.

V term in RHS of equation (8), after multiplying by the respective terms and substituting for {ac’e}

—\F3r (\/ y2is +NFV3? )(\/xrsp +«/(FE)5/3J x2st

we get
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x(\/x3ys +\/F1/3rp ){(y3t)+(R1/3s”)+2\/R1/3y3spt}(\/z3sp + E5/3tp)

On multiplying by

{\/F5/3r” \/Fmtp \/xrsp \/xz3st\/x3ys (y3t)\lz3sp}
{(Fx2y3Z3Sp+lt) /(ﬂ)P+1 \/E}
Which is irrational.

VI term in RHS of equation (8), after multiplying by the respective terms and substituting for {ac?}
= (—\/r”t” )(\/yz3s + \/F”3rp ){(xrs” ) + (FE)S/3 + 21[(FE)5/3 xrs? } xz>st
x(\/x3ys —\/Fmrp ){(y3t) +(R”3sp ) + 2\/R1/3y3spt}

{(—W)\/E(xrsp)mm(y%)}
{_(x3y4z3rsp+l)\/tpj\/z}

Which will be irrational, since both & s cannot simultaneously be squares.
VII term in RHS of equation (8), after multiplying by the respective terms and substituting for {a(cd)e}

= (—\/F5/3t)(\/yz3s + \/F1/3tp) (\/xrsp + \/(FE)5/3) Vxz3st

x(\/x3ys +\/F1/3rp)(\/y7 Rl/3 )(\/y r? E1/3s"’)(\/z3s"7 +\/E5/3tp)

On multiplying by

(~VF0) 3srso st P35t (559 ) 5o

we get

On multiplying by

we get

we get

{(FExy sp”) (rt)p+1}

Which is rational.
VIII term in RHS of equation (8), after multiplying by the respective terms and substituting for {a(cd)}

:\/t”“ (\/yz3s +\/F1/3t”){(xrs”)+(FE)5/3+2 (FE)S/3 xrsp}m
x(\/x3ys +\/F1/3rp)(\/ﬁ+\/Rl/3sp)(\/y3rp —\/Emsp)

(575 o W P 7 )
{—(x3y223rsp“t)1/(st)p+1 M}

Which will be irrational, since we have defined E' = (xyz3rr).
(i) Also, on multiplying by

N s (o) ars? st E % (B ||

we get _ {—(xyz3rstp“)\/sp” \/E1/3xyz3rpt}
{ (2FExy2 3 p+l) (rt)pH}

Which will be rational.
Sum of all rational terms in the LHS of equation (8)

(i) On multiplying by

we get

(combining I & II terms)
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—{(FExyzz3stp+l) (1) }

(combining I & III terms)
Sum of all rational terms in the RHS of equation (8)

= {—(FExyzz3r”st) (rt)p+l }
(vide IV term)

+{(FExyzz3s” +1t) (rt)p+1 } (vide VII term)

—{(2FExyzz3sp+lt) (rr)"”}

=—(FExy223st) (rt)p-H (rp_|_SP)

= —(FExyzz3sz‘p+1) (rt)p+1 ( rf +s? = t”)
Equating the rational term on both sides, we get
—(xyz3 )(rstp+1 )\/sp+1 \/E1/3xyz3rpt =0
Dividing both sides by

—()cyZ3 ) and substituting for E'3 = xyz*rt

[ W NPT} 0

That is, either =0 or s=0 or t=0.
This contradicts our hypothesis that all 7, s and ¢ are non-
zero integers in the Fermat equation rp + sp = tp, which
proves that only a trivial solution exists.

We get

III. CONCLUSIONS

Equation (8) was derived from the two transformation
equations by substituting the equivalent values of rp, sp & tp
in Fermat’s equation rp + sp = tp. The central hypothesis we
made in the proof, namely that r, s, and t are non-zero
integers, has been shattered by the result rst = 0; thus, we are
proving the theorem.
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SUPPLEMENTARY DATA

In the II term in the RHS of equation (8)
(iii) Again on multiplying by

{\/terl \/El/3t\/xrsp \/xz3st (x3ys)«/y3r" (—\/xrt" )}
We get the rational term.
{_(x4y2rstp+l)\/sp+l \/E”3xyz3rpt}

This algebraically cancels with the rational term worked out
below under the IV term in the RHS of equation (8).

In the IV term in the RHS of equation (8)

(iii) Again on multiplying by

{(—\/E)\/Emt\/xrsp \/xz3st\/x3ys \/x3tp \/y3r" (—\/xrt" )}

We get

{(x4y2rstp+l)\/sp+l \/El/3xyz3rpt}

In the VII term in the RHS of equation (8)
(i1) On multiplying by

(N e ™o (BT e |
we get the rational term

{(F2E5/3tp+l )\/Sp+1 \/mey323rpt}

[ E=(xyz°rt)’]

This term gets cancelled algebraically with the rational term
VI

worked out under the term
in the RHS below.
In the VIII term in the RHS

of equation (8)
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(iii) Again on multiplying by
{\/t”” N (FE)S/3 NxZ stNFPr? |yt (—\/Ems” )}
We get the rational term.

{_(F2E5/3tp+l)\/sp+l \/E1/3xy323rpt}
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