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An Elementary Chapter in Number Theory: Proof

of Fermat's Last Theorem
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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 said 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* = 7%, 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 A" + B" = (", where n is an integer greater than 2.
He stated that he himself had found a marvellous 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 forn=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 advanced significantly into newer
areas. Mathematicians observed a close 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.

Manuscript received on 11 September 2025 | First Revised
Manuscript received on 16 September 2025 | Second Revised
Manuscript received on 23 September 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.B121705021025
DOI: 10.54105/ijam.B1217.05021025
Journal Website: www.ijam.latticescipub.com

II. ASSUMPTIONS

A. We hypothesize that r, s and ¢ are positive integers
satisfying the equation 7 +s# =#

Here, p is any prime >3. Clearly, ged (r, s, t) =
establish a centre contradiction in this proof.
We include the auxiliary equationx’ -+ =z%n this proof,
in which we can have both x and y to be positive
integers; z° will be a positive integer; both z and 2
irrational (as proved already by Euler and others) ged (x,
¥, 2) = 1 and v/rt will be irrational. Since both x and z*
cannot simultaneously be squares.

Let F = (Ryz’rs), where R = y.

We can have x, y and 2> such that each has some other
odd prime factors coprime to 7, s and ¢.

1, and we

Proof. By random trials, we have created the following

equations.
(Ve + bVF) + (cvz+ dVR)

= (e\/m + f\/r?)z

and

(a\/;—bx/s_p)z + (c F?/3 —

2 2
dE?3) = (efyr? - (VEV) (1)
is the transformation equations of x* +y* =z and /¥ + s* =
# respectively, through the parameters called a, b, ¢, d, e and
f. Here F = (Ryz*rs).
From equation (1), we get

aN't? +b\/F1/3:\/x_3

2)
VT — b3 =P )
cvx +dVR? = |[y? )
cVF2/3 — aF2/3 = 57 (5)
eVRY/? + f\rst = 2% ©)
ey/yr? —fJ;_n/i =V (7

Solving simultaneously (2) and (3), (4) and (5), (6)
and (7), we get
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a= (m+ F1/3rp)/(\/W+ Z3F1/3) e= (\/F1/3z3 + \/rstp+1)/(\/F1/3R2/3 + er“st)
And
b= (\/ﬁ - W)/(W+ F1/3Z3) f= ( yz3rP — \/R2/3tp)/(\/F1/3R2/3 + er“st)

From (2) & (7), we get

c=(’F2/3y3+\/R1/3sp>/(\/F2/3x+\/F2/3R1/3) N
= (V= bVF173) (eyfyr? = (VFV3) /(@)
d= ( ’F2/3y3 —W)/(\/FZ”X +\/F2/3R1/3)

., t”={(e)w/x3yrp—(f)\/F1/3x3—(b€) F1/3yrp+(bf)(F”3)}/(a)

From (3) & (7), we have

VI? x V1P = (ayz3 = bVs? ) (VO + fF3) [ (efy)

ie. 1P ={@Vzt? + (@ WFV3z? — (DWsPTP — (bfWF 357} /(efy)

From (3) & (5), we get
Vs? x V5P = (7% = VP ) (e F2/3 — aF273) / (b)
ie, sP= {(ac)w/F2/3z3 — (ad)VF?/323 — (N F?317 + (DVF?/3r7}/ (b)

Substituting the above equivalent values of #, 7 and s” in Fermat’s equation, 7 + s = # after multiplying both sides by
{abe\/;}, we get

{be}\fy {(e)\/x3yrp — (PVFx = (be) [F1/3yro + (bf)(F1/3)}
— (@) {(a Wiz +(an WF2 ()77~ (b )WNFs7 |
+(ae)\/;{(ac)\/F2/3z3 —(ad)\/F2/3z3 —(c)VF2/3rp +(d)\/m} ®

Our aim is to compute all rational terms in equation (8) after multiplying both sides by
3 2
{(\/sptp + \/F1/3Z3) (\/F2/3x + \/F2/3R1/3) (\/F1/3R2/3 + w/yr”“st) }

To be free from denominators on the parameters a, b, ¢, d, e and f and again multiplying both sides by \/; for getting
some rational terms.
I term in LHS of equation (8), after multiplying by the respective terms and substituting for {be?}

= (yVa3rp) {(s”t”) + (F3z23) + ZW\/F”3Z3} (\/F2/3x + \/F2/3R1/3)
Xt (\/x3z3 - \/rl’tl’) {(F1/3z3) + (rstP*1) + 24 F1/3z3rstp+1}

On multiplying by

{(y x3rv) (F1/3ZS)(Fl/s\/;)\/g(_\/m(lﬂ/zzg)}
{—(Fnyzér?’)\/W}

II term in LHS of equation (8), after multiplying by the respective terms and substituting for {b(ef)}
= (— /F1/3x3y> {(sPe?) + (F/32%) + (2VsPeryF /322 )} (VF2/2x + F2/2R1/2)
X/t (\/x3z3 - W) (\/F1/3Z3 + \/rstp“) (\/yz3r1’ — R2/3tp)

1) On multiplying by

We get
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(- Jrreey) (PR v )
((Fxyern) [i77T)

(This term algebraically gets cancelled with the I term in LHS above)

We get

(i1) Also, on multiplying by

{(_ /F1/3x3y> (sptp)\/F2/3R1/3\/f\/x3z3\/rstp+1 (_\/RZ/Stp)}

{(x3spt2p+1)w/FRyz3rs}

We get

which is rational, since F' = (Ryz’rs)

(1i1) Again, on multiplying by

{(_ \/ﬁ) (PR PR 7 P77 (— R )}
{20 e Ry}

We get

which is rational, since R = y.
III term in LHS of equation (8), after multiplying by the respective terms and substituting for {b%?}

= (—yVF3r?) (V5PE +F1323 ) (VF23x + VF2/3RV3) Vi

X {(x3z3) + (rPeP) — 2 x3z3rl’t1’} {(F1/3z3) + (rstP*l) + 2\/F1/3z3rstp+1}
(1) On multiplying by
(—y F1/3r¥’) VsPtPy F2B3x\t(x323 + rPtP) (rstPtt)

We get
{—(yrstp+1)m(x3z3 +7rP t”)m}
Which will be irrational, since
VFxrest =/ Rxyz3,/(rs)P*1, which will be irrational, since R = y and
Vxz? will be irrational.

(i1) Also, on multiplying by

{(—y\/F1/3rp) VF1/323\F2/3x ¢ (—2\/x3z3rptp) (23\/F2/3)}
{(2Fx2y26rp)m}

(This term algebraically gets cancelled with the IV term in the LHS below)
IV term in LHS of equation (8), after multiplying by the respective terms and substituting for {b*(ef)}

We get

_ (F1/3\/§) (W + \/F1/3Z3) (\/F2/3x + \/F2/3R1/3)\/f
X {(x3z3) + (rPt?) — 2\/x3z3r?’tl’} (\/F1/323 + \/rstp“) (\/yz3r" —\R%/3tp)

(1) On multiplying by

{(F1/3\/§)\/ F1/373\F2/3x+\[t (—2\/x3z3rptp) \/F1/3Z3W}
{—(2Fx2yZ6rp)\/tT’+1}

(This term algebraically gets cancelled with the III term in LHS worked out above)
(i) Also, on multiplying by

{(F1/3\/;)\/F1/3Z3\/F2/3R1/3\/E(_2\/x3z3rptp) \/F1/3Z3\/R2/3tp}
{—(2FZ3t”)\/ Rx3yz3r?’t}

Which will be irrational, since R = y if r and ¢ are coprimes to x and Z°.

We get

We get
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(iii) Again, on multiplying by
{(F1/3\/§)\/F1/3Z3\/F2/3R1/3\/E(x3z3 + 7,ptp)\/}:~1/3z3 (_\/RZ/Stp)}

We get
{—(FZ3\/R_y)\/ tP1(x3z23 + rptp)}

Which will be rational, since we have defined R = y.
I term in RHS of equation (8), after multiplying by the respective terms and substituting for {a?b}

= Z3tP (\/F2/3x + \/F2/3R1/3) {(F1/3R2/3) + (yrP+ist) + 2 F1/3R2/3 /yrp+lst}\/f
X ((x3sp) + (FY3rP) + 2\/F1/3x3rpsp) (\/x3z3 - \/rptp)

On multiplying by

{Jz3thF2/3R1/3 (2\/F1/3R2/3w/yrp+1st) VEG3 sP) (—VrPeP )}
{—(2x3rpsptp+1)w/FRyz3rs}

Which is rational, since we have defined F'= (Ryz’rs)
II term in RHS of equation (8), after multiplying by the respective terms and substituting for {(ab)f}

we get

_ \/F1/3Z3 (\/F2/3x + \/F2/3R1/3) (\/F1/3R2/3 + \/W)\/E
X ((x3sp) + (FY3r7) + 2\/F1/3x3r?’s?’> (\/x3z3 - W) (\/yz3rl’ - \/R2/3tp)

(1) On multiplying by

{\/F1/3z3\/F2/3R1/3w/yr?’+1st\/f(x3sp)(—W) (—\/ R?/3tp )}
{(x3r”s”t”+1)w/FRyz3rs}

we get

Which is rational.
(i1) Also, on multiplying by

{\/F1/323\/F2/3R1/3\/F1/3R2/3\/E(rp /F2/3) (_W)\/W}

we get

{-~Fz2ron) o1 [Ry)

Which is rational, since R = y.
III term in RHS of equation (8), after multiplying by the respective terms and substituting for {ab?}

= (—Vs71?) (VF/3x + F23RVE) {(FY3RY/3) + (yr*ist) + 2/ FY/3R?/3,[yr#¥ist )
x\/;(\/x3sp +\/F1/3rp){(x3z3)+(rptp)—2 x3z3rplp}

On multiplying by
{(—W)\/FZ/3R1/3 (2\/F1/3R2/3\/yrp+1st) Vi x3sP (—2\/x3z3rptp)}

we get

{(4x3r”s”t”+1)\/ FRyz3rs}

Which is rational.
IV term in RHS of equation (8), after multiplying by the respective terms and substituting for {(ab?)f}

— (_\/F1/3Sp) (\/F2/3x + \/F2/3R1/3) (\/F1/3R2/3 + m) VE
X (W + W) {(x3z3) + (rPtP) — 2\/x3z3r1’t1’} (\/yz3r" - W)

On multiplying by

{(—\/F1/3sp) VF2/3R1/3 \[yrp+ist\ty x3sP (—2\/x3z3r7’t?’) (—\/R2/3t?’)}

we get
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{—(2x3r7’spt7’+1)w/FRyz3rs}
Which is rational.
V term in RHS of equation (8), after multiplying by the respective terms and substituting for {a*ce}

= \/FZTM(W + \/F1/3z3) (\/F1/3R2/3 + er“st)\/f
X {(x3sp) + (FY3rP) + 2\/F1/3x3r7’sp} ( ’F2/3y3 + \/R1/3SP> (\/F1/3z3 + \/rstp“)

(1) On multiplying by

{ F2/3yz3\/51”7/F1/3R2/3\/E(x3sp)</R1/3Sp1/7”5tp+1}
we get

{(x3521’ tP*1),/ FRyz3rs}
Which is rational.

(i) Also, on multiplying by

{ p2/3yz3m [F1/3R2/3\[t (rp\/pz/s) \/R1/3Sp\/F1/323}

We get
{(Fz3rpsp)m\/R_y}
Which will be rational.
VI term in RHS of equation (8), after multiplying by the respective terms and substituting for {a’de}

= (—JF?7yz?) (Vs7TP +JF1/32% ) (VFI3R?3 + \[yrv¥ist ) Vi
X {(x3sp) + (FY3rP) + 2\/F1/3x3rpsp}< /F2/3y3 - \/xsp) (\/F1/3z3 + \/rstp“)

(1) On multiplying by

{(— ’F2/3y23) VsPtP\[yrP+ist e (x3sP) (—VxsP )y F1/3Z3}
we get

{(x3yz352”)\/ (rt)p“\/Fxst}
(i1) Also, on multiplying by

{(— ’F2/3yz3> VFY323[yre+ist\t (x3sP) (—VxsP )y rst””}

we get

{(x%z%%)WM}
The above two terms will be irrational, since F = (Ryz%¥s) and R = y and
Vxz® will irrational.

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

= (—\/172/3—3/1”?’) {(s”t”) + (FY323) + 2\/F1/3z3s"tp} (\/F1/3R2/3 + W) Vit
X (\/x3s?’ + F1/3rp)< /F2/3y3 + \/R1/3sp) (\/F1/3z3 + \/rstp“)

{(— /F2/3yr?’> (s”t”)\/F1/3R2/3\/f\/x3sp\/R1/3sp\/rst”+1}

{— (\/ FRx3yst) (s?PtP),/ (rt)p“}

Which will be irrational, since F = (Ryz'rs), R =y and N x>zt will be irrational

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

On multiplying by

we get
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= \/FzTyrp{(sptp) + (F1323) + 2\/F1/3z3sptp} (\/F1/3R2/3 + yrl’“st) vVt
X (\/x3sp + F1/3r7’) ( ’F2/3y3 - W) (\/F1/3z3 + \/rstp“)

(1) On multiplying by

{/F2/3yrp (2VF1/3 235767 \[yrp istyads? F2/3y3\/F1/3z3}

we get
{(2Fy223)\/(rst)P+1\/x3yrpsP t}
This will be irrational if x and y are coprime to 1, s, and ¢.
(i) Also, on multiplying by

{JF%w<sptp>mw—wrp(—wcs—vwrst’”“}
we get

{—(yrpsp tP*)/ (rst)P*1y Fxrs}

Which will be irrational, since we have defined F'= (Ryz*rs)
and

VFxrs = \/(Ryz3rs)(xrs) = {\/R_y(rs)\/g}
Where R = s

vVxz3 will be irrational since ged(x, z*) = 1 and both x and Z°
cannot simultaneously be squares.
Sum of all rational terms in the LHS of equation (8)

= {(x3sPt?*+1),[FRyz3rs} (vide II term)
+{(Fx328) v 1Ry}

—{(Fz3\[Ry)Vt?*1(x323 + rPtP)}  (vide IV term)
= {(*st2+1) [FRyz*rs}
- {(Fz3rptp)\/ tp“\/ﬁ}

Sum of all rational terms in the RHS of equation (8)

= {(x3rPsPtP*1),[FRyz3rs}

terms)

(Adding I to IV

+{(x3s2tP+1)[FRyz3rs} (vide V term)

+ {(FZ%”S”)JW\/R_)/}

—{(Fz*r2)vtp*1,[Ry} (vide II term)
= {(x3s”t27’+1)\/FRyz3s} (+ rP4+sP

= tp)
+ {(Fz3r7’)\/ t”*l,/Ry} (s?P —1rP)
Equating the rational term on both sides, we get
{(Fz3r7’,/Ry\/ t”*l) (tP + sP — r”)} =0
(2Fz3rPsP), /Ry tP™1 =0
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That is, either ¥=0 or s=0 or t=0. (Q F=Ryzrs)

This contradicts our hypothesis that all », s and ¢ are non-
zero integers in the equation /” + s = #” and proves that only
a trivial solution exists.

III. CONCLUSIONS

Equation (8) was derived from the two transformation
equations by substituting the equivalent values of 7, s & #
in Fermat’s equation 7 + s = #. The central hypothesis we
made in the proof, namely that r, s, and t are non-zero
integers, has been shattered by the result r = 0; thus, we are
proving the theorem.
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