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A Comprehensible Proof for Fermat's Last Theorem

P. N. Seetharaman )

Abstract: Fermat’s Last Theorem states that it is impossible to
find positive integers A, B and C satisfying the equation A" + B"
= C"where n is any integer > 2. Taking the proofs of Fermat for
the index n = 4, and Euler for n = 3, it is sufficient to prove the
theorem for n = p, any prime > 3. We hypothesize that all r, s
and t are non-zero integers in the equation r? + sP = t? and
establish contradiction. Just for supporting the proof in the
above equation, we have another equation x3 + y3 = 7% Without
loss of generality, we assert that both x and y as non-zero
integers; z°® a non-zero integer; z and z? irrational. We create
transformed equations to the above two equations through
parameters, into which we have incorporated the Ramanujan -
Nagell equation. Solving the transformed equations we prove the
theorem.

Keywords:  Transformed Fermat’s Equations through
Parameters. 2010 Mathematics Subject Classification 2010:
11A-XX.

I. INTRODUCTION

Around 1637, Pierre-de-Fermat, the  French

mathematician wrote in the margin of a book that the
equation A"+ B" =C" has no solution in integers A, B
and C, if n is any integer >2. Fermat stated in the margin of
the book that he himself had found a marvelous proof of the
theorem, but the margin was too narrow to contain it. His
proof is available only for the index n=4, using infinite
descent method [1].

Many mathematicians like Sophie Germain, E.E.
Kummer had proved the theorem for particular cases [2].
Number theory has been developed leaps and bounds by the
immense contributions by a lot of mathematicians [3].
Finally, after 350 years, the theorem was completely proved
by Prof.  Andrew Wiles, using highly complicated
mathematical tools and advanced number theory [4].

Here we are trying an elementary proof.

Il. ASSUMPTIONS

1) We initially hypothesize that all r, s and t are non-zero
integers satisfying the equation
P +gsP =tP
where p is any prime > 3, with gcd(r, s, t) = 1 and
establish a contradiction in this proof. Both s and t
cannot simultaneously be squares, that is ~/st will be
irrational.
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2) Just for supporting the proof in the above equation, we

have taken another equation.

X3 +yd =278 ged(x,y, 2% =1
Without loss of generality, we can have both x and y as
non-zero integers, z3 a non-zero integer; both z and 7
irrational. Since we prove the theorem only in the
equation r? +sP = tP for all possible integral values of r,
s and t we have the choice in having x=2x13; y=23;
7%= 23%+26%=7?x607 or x=11,;y =53; =113+ 53 =
82 x 2347 and so on such that their odd prime factors in
X, y and z® could be chosen as coprimes to each of r, s
and t.
In the transformation equation the pattern and structures
are to be maintained whatever the odd prime factors of x,
y and 22 are used inside the square roots.

3) We have used the Ramanujan-Nagell equation solutions
25=7+520r2"=7+11%20r2%=7+181%in2" =7+
(%, wherenisoddand ¢>1.

4) Let R be any odd prime, coprime to each of x, y, 23, 1, s,

t,7and ¢.F= (and E= (xyrst)gl11

Proof. By random trials, we have created the following
equations,

/23n/z \/657 \/717

and

(aﬁ-b@)ﬁ[@%] :(e 11s—fJEf'7)2 O

to be the transformation equations to x3 + y® = z%and r® +
sP =tP, through the parameters called a, b, c, d, e and f. Here
x= 11, y = 53, 22 = 113 + 53% = 82 x 2347. We have
incorporated the Ramanujan-Nagell equation 2" = 7 + (?,
limited to n as an odd integer and ¢>1 . F, E and R be
distinct odd primes.

From equation (1), we get

aJ”® + bR =272 (@)
ai-byB3=r" ... (3

T L dNET =y . (@)
22 —dJR =23475" ... (5)

eJr+ fF° =72 ... (6)

and
efils — fVE =\t* ... (7)
Solving simultaneously (2) and (3), (4) and (5), (6) and
(7), we get
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=(J53x23”’2x3 +«/F1’3r")/(«/Fl’3t +\/53><€7/3)
b= (Y2t e ) /| JF B3 7
o= (VRy' T 42347757 | [[VET %27 4 JRx 77"
d= (2 Py 24777 | [[ET 2 4 (R T e=(V7ETZ +JF7 ) /[VEr +411F s
and  f =( 117" 7% — \/rt_")/(\/Es’sr +\/11XF5I3S)

From (2) & (5), we have

V2 2 a7+ bFT (V234757 + 4R /[
e, 2" ={() V2347577 + (ad)VRx (7 + (b) V2347F ™7 + (bd ) VFTR| /(e

From (4) & (6), we get

\/717><\/75T:( y3 o —d@)(e\/F-f- f«/FST)/(C\/ZT)
e 7={(e)yreT (1) JFTYEE — (de) VET T - (o] VFTUET | /(e

From (2) & (4), we get

VT =(N2T o F (e + dVET ) /(2]
ie. ﬂzz{(c)\/ZS”’2x75/3x3 +(d)\/E1/3><23n/2X3 —(bC)W—(bd F1/3El/3}/( \/_)
Substituting the above equivalent values of 2", 7 and 0% in Ramanujan-Nagell equation 2" = 7 + 0% after multiplying
both sides by {(ac) NS y323} we get
[(2) VY2 ||(a) V2347577 + (ad) VR +(b) J2347F™s” +(bd ) JF R
:{(a) \/x3y3}{(e)\/y3rﬂ5’3 +( f )\/y3F5’3£5’3 —(de) JEY3r —(df )W}
(VK2 [{()V2Ex T+ (d) 27 ET X  (be) JFE <77 - (bd) VFET | (8)
Our aim is to workout all rational terms in equation (8) after multiplying both sides by
{(\lssx e +JF1’3t)2 (VPR +E <2 )2 (VEr +A1x F5’3s)}

for freeing from denominators on the parameters a, b, c, d, e and f and again multiplying both sides by

\/2n/2 « TY3 E5/3E5/3Ryt
for getting some rational terms as worked out below, term by term.
I term in LHS of equation (8), after multiplying by the respective terms and substituting for {a%}

Yz 284757 (JETr +411F5’3s){(75/3 R)+(E**2")+ 2%@}

27 T FRET Rt {(53x3 27+ (For®) + 2453 27 )}

On multiplying by
{\/y3z3\/2347x5"€7’3«/E5’3r(2\/75’3R\/2”’2 El/s)\/2n12><71/3 F5/3E5/3th(53X3 5an )}

We get

|2 7 53R 23472 JFRPE st

Which is rational since F =¢ and E™®(xyrst).
Il term in LHS of equation (8), after multiplying by the respective terms and substituting for {a2d} is
_ \/ng3 \/was (\/E1/3 /2 +\/75/3R)(\/E5/3|’ +\/11F5/3S)\/2n/2 < 73 ESRES ARyt

x{(53X3 27 ) +(Frr) + 24535277 «/F“3rp}(\/2”’2€5’3y3 V23475777

On multiplying by
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{\/y3z3«/R€7’3\/E“3x2”’2 \/E5I3I’\/2"/2x71/3F5/3E5/3RXt(53X3 an)(_ /2347xsp75/3)}

We get

|2 x7x53Rx") 23472 [FE P E st

Which is rational.
I11 term in LHS of equation (8), after multiplying by the respective terms and substituting for {ab}

= vz 2347 < Fs7 (VEr +J11F5’3s){(75’3 R)+(E¥*2" )+ 2%@}

><\/2n/2><71/3 F5/3E5/3RX'[(\/53><23"/2X3 +\/F1/3rp)(\/23n/zx3t_\/rp[7/3)

On multiplying by
{\/y323\/2347><|:1/35p \/E5/3r(2\/75/3R\/2"/2E1/3)\/2”/2><7l/3F5/3E5/3RX'[\/53><23”'2X3 \/23"/2X3t}

We get

|2 7 PRt B3y V23472 VE s |

Which is irrational, since EX2 = xyrst, and t is coprime to y = 53. Otherwise, we have the choice of assigning alternative
value for y. (see assumptions)

IV term in LHS of equation (8), after multiplying by the respective terms and substituting for {(ab)d}
_ \/F“3Ry3z3 (J2n12 < EY3 +\/RX75/3 )(JE5’3r +\/11F5/3S)\/2n/2 <73 ESPES R Ryt

X(\/53X23n/2X3+\/Fll3rp)(\/23n/2xst_\/rpﬁ7l3)(\/2nl2ﬁ5/3y3_\/2347X75/3Sp)

On multiplying by
{\/FllsRy3ZS\/2n/2XEl/S\/ESISr\/ZnIZX71/3F5/3E5/3th\/53><23n12X3 \/23"/2X3t(—\/2347><75/38p)}

We get

|25 x 7Rt B3y’ V23472 VE s |

Which is irrational.
I term in RHS of equation (8), after multiplying by the respective terms and substituting for {ae}

:(y3«/rx3€5’3)(\/F1’3t+\/53><E7’3)(\/53><23"/2x3 +\/Fl/3rp)\/2n/2x71/3 E53ES 3 Ryt

X{(E1/3\/2_n)+(75/3R)+2\/75/3R\/2n/2 E1/3}(\/71/3E5/3AZ3 +\/F5/3tp)

On multiplying by
{(ys\/rxgﬁm)\/53x€7/3\/|:1/3rp \/2"12><71/3F5/3E5/3th(2\/75I3R\/2”/2 El/3)\/|:5/3tp}

We get
{(2X7ERﬁ2x2y3),/( rt)" J53x F“’32”[

Which is irrational.
Il term in RHS of equation (8), after multiplying by the respective terms and substituting for {af}

=(y3\/F5/3X3[5/3)(\/F“3t+\/53><€7/3)(\/53><23n/zx3 +\/Fl/3rp)\/2n/2X71/3F5/3E5/3th

{(75’3R) +(EN2T )+ 2T RV E1’3}(J11x71’3z3s -V’

On multiplying by

{(y3«/F5’3x3€5’3)«/53><£7’3\/F“3r"«/2”’2><7“3 F5/3E5I3th(2\/75/3 R\/Z"/Z El/z)(_m)}

We get
{—(2><7ER€2x3y3) ()" B3x F“’32"I

Which is irrational.
I11 term in RHS of equation (8), after multiplying by the respective terms and substituting for

{ade}
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:(_\/El/3x3y3r)(\/|:ll3t+\/53X€7/3)(\/E1I3X2n/2 +\/Rx75’3)\/2”/2x71/3 E53ES P Ryt

><{\/53><23n/2x3 +\/F1/3rp}(\/2n/2ﬂ5/3y3_\/2347X75/35p)(\/71/3E5/323 +\/F5/3tp)

On multiplying by
{(—\/Ellaxgyar)\/53><€7/3\/R><75’3 J27 < TSP ET P RytAf53x 2272 X (_\/2347X75/33p)\/71/3 E5’323}We get

|(27x7* x53Rx | V23472 JFP U PE st

Which is rational, since z8 = 82 x 2347; F = ¢ and E*® = (xyrst).
IV term in RHS of equation (8), after multiplying by the respective terms and substituting for {(adf}

:(_\/Xsys)\/Fs/sEl/s (\/Fllst+\/53><£7/3)(\/E1/3><2”/2+\/R><75/3)«/2"/2><71/3F5/3E5/3th

<8332 4 JF T (27 Ty (2347 %77 | (ViLx 7P 2% 7
On multiplying by
{(_\/Xays)JFslaE1/3 J53x 7P R X T3 2772 x 77 FSPES 3Rt /53 % 2772 X2 (_\/2347X75/35p )\/11><7l/3 235}

We get

{(2n x 72 xB3ERX® ) LLxv/sP | [F 7 Poy? \/234723}

Which will be irrational since F=/¢.
V term in RHS of equation (8), after multiplying by the respective terms and substituting for {c2}

= (X )N2ERTTE |(F¥) (53071 + 2430 R 2 X PR FTRE R
x(\/Emr + \/11F5’3s){( Ry*(%?) +(2347E"%s ) + 2/2347E"s” |[Ry**" }

On multiplying by

(XS) /23n/2x75/323 (5352 62/3)\/2"/2><7“3 F5’3E5/3th\/E5’3r(2\/2347E1’3sp \/Rygfm)

We get

{(2n+l < 7x53RCL)\[23472° \[FTPPE oy rst }

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

- () \/W{( F°t) +(53x (") +(2\/53F“3£7’3t)} (VETr +11F s |

><\/2n/2><71/3 F5’3E5’3th(\/R[5’3y3 +\/2347E1/3Sp)(\/Zn/2[5/3y3 _\/2347X75/35p)

On multiplying by

{(xS)\/W (5361 | JE T2 T FE Rt Ry (/28477777 )}

We get

{—(2n x7x53Rx°(?) /23472 | F5’3£7’3E“’3xy3rspt}

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

:(_\/75/3 F1’3x323)(\/F“3t+\/53><ﬂ7’3)(«/E5’3r+\/11F5’35)\/2“’2><7”3 ESPES PRyt

X(J23”’2 Xt —rPe’" ){( Ry*(*"%) +(2347E"*s" ) +(2\/2347E1’3s” | \/Rﬂ5’3y3}

On multiplying by

. . - Published By:
Retrieval Number:100.1/ijam.A118105010425 Lattice Science Publication (LSP)

DOI: 10.54105/ijam.A1181.04010424 N~ - 2 el _——
Journal Website: www.ijam.latticescipub.com 32 © Copyright: All rights reserved. ‘Www.jam.latticescipub.com



http://doi.org/10.54105/ijam.A1181.04010424
http://www.ijam.latticescipub.com/

Indian Journal of Advanced Mathematics (IJAM)
PEEN Qo)L ISSN: 2582-8932 (Online), Volume-4 Issue-1, April 2024

1(—\/75/3F1/3X323)\/F“St\/Emr\/Z"/z><7l/3FSISES/BRXI\/ZWZXst((2\/2347El/35p)\/Rfmys)}

We get

|=(2 7 PRt V23472 JF P E s

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

z(—\/Fl/SEllsxszg)(\/Fl/EI+\/53><€7I3)(\/E5/3r+\/11F5/ES)\/2"/2><71/3F5/3E5/3th

X(\/23n/2x3t_\/rp€7/3)(\/Rf5/3y3+\/2347E1/38p)(\/2n/2[;5/3y3 —\/2347)(75/38’))

On multiplying by
{(_JF1/3E1/3X323)\/FlISt\/ESISr\/ZnIZX7l/3 F5’3E5’3th\/23”’2x3tJR€5’3y3 (—\/2347><75/38p)>

We get

|(27 %7 FRit) 23472° FPE st

Which is ration al
Sum of all rational terms in LHS of equation (8)

- {(22” xTx53RxC ) 23472 PP PE Py s

(combining | & Il terms)
Sum of all rational terms in RHS of equation (8) is

- {(2 x7° x53RC | 23472 PP U E st

(vide 111 term)

+|(27x7x53Rx1?) V23472 JFTE st
(combining V & VI terms)

(27 x7x FRet) 23472 [FEPE st
(combining VII & VIII terms)

={(22" xTx83RCL* | 23472 PP PE Py st (- 7402 =2)

~|(2"x7xFRXt) V23472 [ PE Ty st

Equating the rational terms on both sides of equation (8), The only main hypothesis that we made in this proof,
We get namely, r, s and t are non-zero integers has been shattered
by the result rst = 0, thus proving the theorem.
(2" 7 x FRICt) V23472° P P E 5y PrsPt = 0 y proving
Dividing both sides by DECLARATION STATEMENT
{_(2” T x FRx3)«/2347z3} I must verify the accuracy of the following information as
the article's author.
We get = Conflicts of Interest/ Competing Interests: Based on
(t\/F1’3€5’3E11’3xy3rspt) -0 my understanding, this article has no conflicts of interest.
» Funding Support: This article has not been funded by
i.e., either r=0 or s =0 ort =0. any organizations or agencies. This independence

ensures that the research is conducted with objectivity
and without any external influence.

= Ethical Approval and Consent to Participate: The
content of this article does not necessitate ethical

This contradicts our hypothesis that all r, s and t are non-
zero integers in the equation r? + sP = tP, with p any prime >
3, thus proving that only a trivial solution exists in the

equation. approval or consent to participate with supporting
documentation.
HI. CONCLUSION = Data Access Statement and Material Availability: The
Since equation (8) in this proof has been derived directly adequate resources of this article are publicly accessible.
from the transformation equations the result that we have * Authors Contributions: The authorship of this article is
obtained on equating the rational terms on both sides of contributed solely.

equation (8) should reflect on the Fermat’s Equation r” + sP
= tP, thus proving that only a trivial solution exists in the
equation rP + sP = tP.
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