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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 [El]

We hypothesize that all », s and ¢ are non-zero integers in the equation

rP + s =¢F

and establish contradiction.
Just for supporting the proof in the above equation, we have another equation

24y =20
Without loss of generality, we assert that both z and y as non-zero integers; 2 a non-zero
integer; z and 2? irrational.
We ereate transformation equations to the above two equations through parameters, into
which we have incorporated the Ramanujam-Nagell equation. Solving the transformed
equations we prove the theorem.
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l. Introduction

Around 1637, Pierre-de-Fermat, the French mathematician wrote in the margin
of his book that the equation A™ + B®™ = C™ has no solution in integers
A, B and C, if n 1s any integer > 2. Fermat stated in the margin of a 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.
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Many mathematicians like Sophie Germain, E.E. Kummer had proved the
theorem for particular cases. Number theory has been developed leaps and
bounds by the immense contributions by a lot of mathematicians. Finally,
after 350 years, the theorem was completely proved by Prof. Andrew Wiles,
using highly complicated mathematical tools and advanced number theory[P],

[

Here we are trying an elementary proof.

Il.  Assumptions

1) We mitially hypothesize that all r, 5 and ¢ are non-zero integers satisfying
the equation
P+ P =+

where pis any prime > 3, with ged(r, s,t) = 1 and establish a contradiction
in this proof. Since both s and ¢ cannot simultaneously be squares, we
can have +/ st irrational.

2) Just for supporting the proof in the above equation, we have another
equation.

2+ = 2 ged(z,y,2*) =1

Without loss of generality, we can have both # and y as non-zero integers,
2% a non-zero integer; both z and z? irrational. Since we prove the
theorem only in the equation r# 4 s* = t¥ for all possible integral values
of r, s and t we have the choice in having xr = 37; y = 144; 2* =

37 + 144% = 19 x 181 x 883.

3) By trial and error we have created the transformation equations to z* +
y? = 2% and 1P + 5P =7
using parameters called a, b, ¢, d, e and f. Creation of such transformation
equations could be done in thousands of ways, but finding a proof is
most difficult and rare. Every time the rational terms in equation (B)
we derive from the transformed equations got cancelled out on both
sides. After enormous random trials, the formulation of transformed
equations was achieved to bring out the results for proving the theorem.

4) Into the transformed equations we have incorporated the Ramanujam-
Nagell equation

! T4

which has just five solutions given by

2% =741
2 =7+3
2 =7+5
2T =74+ 112

and 2% =74+ 1812

In this proof we use only the solution 2'® = 7 x 1812, where £ = 181.
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Proof. By random trials, we have created the following equations

(av@+bv’ﬁ)g + (ij;%m)l = (ev’g—k fv"ﬁ)2

and

NG T573 /73

as the transformed equations of = + ¢* = z* and r? 4+ s = P respectively
through the parameters a, b; ¢, d; e and f.
We may have

(am_am): <cm_dﬁ): (.em_f\/m)j "

aV373 + V22 = /13 (i)
av/19 — b/st = Vire (ii)

V883 + dVIBB = /32302 (iii)

V3T — dy/T = VT (iv)

eV3+ fV19 =28 (v)

and VTR — f+/3Tz = Vo3 (vi)

Solving simultaneously (i) and (11); (ii1) and (iv); (v) and (vi), we get

o= (v’sm& + v’znﬁgrﬂ) / (\fﬁ'rsr.zf* +V19 x 2ﬂf2)
VIS — V3T % ;»3&-?) / (v’a?,at,:s /19 % znf?)
VIR VTERS) [ (VES3r + VTER)

VAT +VIRIT) [ (VX372 + V10 x T75)
VTIB3 x/3tP€7f3) / (m +/10 x ’ma)

-

—

d= (VIR DT — /83 x T [ (VASEr + VTR
-

/=

and
From (i) and (iii), we get
VIR X VIR = (VT — aV3737) (eV/BB3 4+ VBT [ (5y/47)
fe, 27— {(C)M+ (d)VBBL3 — (ac)VIT x 8833
_{a.d}m} / (b\/ﬁ)
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From (111) and (vi), we get
VB VT — (T — o) (T — ) | (1)

ie, = {(e}\/m— (/IN2/2 % 3732
~(ce) V883 x T 4 (cf)VES3 x 372} [ (V)

Substituting the above equivalent values of 2", 7 and 2 in the Ramanujam-
Nagell equation 2" = 7 4 2 after multiplying both sides by {(bde% #y3spt?’}

we get the equation
{(de) Vo }{ (e)VBS32® + (d)VETL® — (ac)v/3T x 59327 — (ad)V3TET )
= { ba)/s? } ((e)V3TEET + 37(cf)Vz — (AVreCT — (df)V3rz)
+{be) /i H () VI — ()T
—(ce]m—i—{cf]M} (B)

We will work out all rational terms available in equation (B), after multiplymg

both sides by

(W /19 % znﬁ) (er v’3?£5f3)2(m+ V19 % ?UB)E

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

{V/w » 37 % z5¢£4f3}

for getting some rational terms.

[ term m LHS of Equation (B), after multiplying by the respective terms, and
substituting for {(ed)e}

= VE83aTsrtr (VATsteY + V19 x 272 (VB X BTz + V10 x 717)
x V19 x 3725t04/3 (\/23”a’3y3?- + J?SJSgS,I&Sp) (\/3? X 23n/23
_ /883 % ?Sfﬂsp) (zwﬁ n vlgwwa)
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There 18 no rational part in this term.

IT term in LHS of equation (B), after multiplving by the respective terms, and
substituting for {d”e}

- Jsﬂtrésf%&(v’smz:* +19 % 2*1!2) (m + /10 % 7U3)
x V19 x 372560732 VBT + V19 x 70 ) { (374 V)

+ (883 x ?Sﬂsﬂ) — 94/37 x 251/2,5,/883 x 75,-351}}

There 1s no rational part in this term.

[IT term in LHS of equation (B), after multiplying by the respective terms,
and substituting for {a(cd)e} is

= ( — Jsﬂtﬂ) V37 x 88323 (Js x 37z + m) (\/Sws 4 @ﬂ,ngrp)
x V19 x 3725t¢4/3 (\/23nf2y3?- + \XTSJSES,ISS;-) (\/37 % 23n/2,3
— m) (;»9«.!37 + W}

On multiplying by,
{ (—x/s'ptp) V3T % 883231/10 x T3\ /2 0o/ T5/3¢5/3 gp
V10 x 3725604/ (\/37 < 23nf'2y3) (,:2«./3?)}

We get
{ (2" x T x 19 x 37326}(Ejsp\/tp+')x/SSSyS?"}}
where y = 122; this term will be discussed later on.

IV term in LHS of equation (B). after multiplying by the respective terms, and
substituting for {ad?e} is

= (—vo7) (VBT267) (VB 372 + V19 x 772) V19 x 37500073
x ( Vstz® + Van2ere ) ¢ (372 V23 ) + (883 x 72357
( NH( )+ ( )

_ (2\/3? % 230725 /883 x ?SH'SSﬂ)} (zgv’ﬁ + v’lgtpfw)

On multiplying by
— VsPtp | VBTZB5/8/10 x T1/34/ 10 x 37z5¢44/3\/2n/2¢rw
{(-v=7)
(— 2V/37 x 2727 ) /383 x ?5f351“)} (::9«/37)

We get

{(2““ x T x 19 x 3?%%“.«%’%1) \/8833:314’}
This term will be discussed later on.

I term in RHS of equation (B), after multiplying by the respective terms, and
substituting for {b(cd)} is

- (tﬂ\/m) (m /10 % 7133)2\/ 10 x 3725401/
(\/191‘.3 — /37 x f?‘Pz?') (\/23Ra’9y3r;- + \,/?5,f3£5,f3_<,~p)

x (\/37 X 27y — \/883 x T35 )

There is no rational part in this term.
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IT term in RHS of equation (B), after multiplying by the relevant terms, and
substituting for {b(cd) f}

- 3?\/3;32:1‘-?5'(\,-/3 X372+ V10 x T13) /10 x 372504473
x (v’ 1027 — /37 x ?‘P;f?'ﬁ) (\/zanf?yﬂr + ,,/75;355,-35;9)
x (\/37 x 23123 _ /883 x 75f3sr) (v’ TR — 3¢p€?ﬁ3)

Rational part in this term
— {37\/W\/ 19 x 71/34/10 x 3725¢04/3/ 1025/ 75/3¢5/3 5
x ( _ /883 % 75f3sr) v’?lfszﬁ}
- [— (?? x 19 x 37€z3)\/3?x3y3(5px/tp+')\/ 10 x 883 x f:zﬂ

Also on multiplying by
{(37@33;9)\/ 19 x 713,/19 % 3?35?:{1-“'3( - ~f3?rﬂ,~.3£) VTS5
X ( _ /383 x ?-“-f%p) v’Tlﬁzﬂ}

We get

{ (19 x372:8) (P9 vrT) (VB83 x i) |
This term will be discuss later on.

IIT term in RHS of Equation (B), after multiplying by the respective terms,
and substituting for {bd?}

— (B (VIR T+ VIO x T8 (VIO — V3T % 93
( )( v ) ( )
x /19 x 3?;.51».&1;'3{(3?f QSﬂ) n (383 x TSJ’SS?’)

_ 2(\/3? x 231723 % /883 x 75f3.s-r)}

There 1s no rational part in this term.

IV term in RHS of Equation (B), after multiplying by the respective terms,
and substituting for {bd” f}

= (— VaTyrrz) (VEX 372 + V10 x T177) V10 x 37256017

x (V1927 — V3T 5 727 ) ) { (375 V2™ + (883 x 75/357)
_ (2\/37 - Qsmzys) (Vf883 » 75;33;;) } (\/71;333 B varﬁ'{:'r'I'S)

There 13 no rational part in this term.

V term in RHS of Equation (B), after multiplying by the respective terms, and
substituting for {be®}

x (V1027 — VBT x 6727 (V3T + W)Q
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There 1s no rational part in this term.

VI term in RHS of Equation (B), after multiplying by the respective terms,
and substituting for {b(ef)}

= (= y'VE X 37572 (VBSBr + VETET) V10 x 37008
x [v’ 10° — /37T x frﬂ;ﬁ) (zﬁv’:ﬁ +Viow ) (x/71f3z3 ~ v’gtpgw)

There is no rational part in this term.

VII term in RHS of Equation (B), after multiplying by the respective terms,
and substituting for {bce?)}

- ( — /883 % 71f3y35p) («,/883r + \/3?55/'3) V19 x 37250473
V1923 — /37 x 0rp23) (\/230/ 2937 + V/T5/305/3 50
( )( )
« (2V8T 4 VIOBET)’

On multiplying by
{ ( _ /883 71f3y35p) V3TE/10 x 37z5¢f-1f3( V3T x frr,:ﬂ)
X u-’?s,ﬂf&f&.«,-r:(zzﬂ V10 % 3?;:@'3) }

We get,
{(2 x T x {f‘i) (SP\/,W—l){lg . 37226)W}

where y = 122, This term will be discussed later on.

VIII term in RHS of Equation (B), after multiplying by the respective terms,
and substituting for {be(ef)}

= (\/y3sﬂv/883 X 37;.) (v’sgsr + «f37£5f3) V10 % 372560078
x (\/19333 — V3T x Erﬂ23) (\/23“5251'3?' + \/75."3E5F35p)
x (V3T + V19007 ) (VIR — V3l

Rational part m this term

= {\/yﬁswggg X 372V 3T05/3/10 x 3725404/3/ 1023V T5/35/3 gp
x v 1911»@%71;3;;3}
- {(7 x 10 x 3723¢%) (spv’tﬁl)\/Shﬂy%f 10 x 833 x 523}

[Since = 37; y = 12%; 2* = 19 x 181 x 883 and ¢ = 181]
Also on multiplying by,
{\/yssp\/SBS x 372 (x/37£5ﬂ) V10 x 3735c£4f3( V3T errzS)
x VTR 1907725 |
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We get
{ — (7 x £Y)(19 x 3?%“) (sprtw) \/8833:3?-?}
Case (i):
Sum of all rational terms on LHS of Equation (B), not having /883y as a
factor = Nil.

Sum of all rational terms on RHS of Equation (B) not having +/883yr? as

a factor

= (7 x 100%) /3727y (V7T ) VIO x 883 x €27 (vide 11 term)

+ (7 x 19 x 376%2%)/3723 (.-;ﬂv’tw)v’ 19 x 883 x £z3  (vide VIII term)

— (T x 19 x 37¢:%)/3753° (.sﬂv’r.ﬂﬂ)d 10 x 883777 (? ~ eg)

Equating the rational terms on both sides of Equation (B}, after dividing both
sides by

{{-_7 x 19 % 37¢2")1/37z%y*V19 x 883633(7 - fg)}

we get
(sf"\/tf’—_l) =0

1e., Either s = 0 or t = 0. This contradicts our hypothesis that all r, s and ¢
are pon-zero integers in the equation ¥ + s¥ = ¢7.

Case (ii):
Sum of such rational terms on LHS of Equation (B), which contain +/883y°r®
as a factor
— (2" % T x 19 x 3721{’326)(sprtp_l)\/SSSy?’rp
(combining 11T & IV terms)
Sum of such rational terms on RHS of Equation (B), containing +/883y*r? as

a factor
= (19 x 372:°)(7 x ) (V) /B3 (7 + )
(combining 111, VII & VIII terms)
which gets cancelled with LHS rational terms. (- T+E2=2"

1. Conclusion

Since Equation (B) in this proof was derived directly from the transformation
equations of Fermat’s equations for the index 3 and p where p i1s any prime
= 3, the result st =0, we have obtained on solving the transformed equations
should reflect upon the Fermat's equation ¥ 4+ s¥ = ¥, thus proving that only
a trivial solution exists in the equation r¥ 4+ s¥ = t¥.
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