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Abstract
Fermat’s Last Theorem states that it 1s impossible to find positive integers A, B and '
satisfying the equation
A"+ BT =C"

where n 1s 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 [I].

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

P 4 s =¥
and establish contradiction.

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

IS_'_yS:zS

Without loss of generality, we assert that both x and » as non-zero integers; z° a non-zero
integer; z and 22 irrational.

We create transformation equations to the above two equations through parameters, into
which we have incorporated an Euler’s 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 is any integer > 2. Fermat stated therein 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.

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]

[l

Here we are trying an elementary proof.

H
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I1.  Assumptions
1) We initially hypothesize that all r, s and ¢ are non-zero integers satisfying
the equation
P 4 5P =1F
where p is any prime > 3, with ged(r, s, ) = 1 and establish a contradiction
in this proof.

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

2+ = 22, with ged(z,y, 23) =1

Without loss of generality, we can have both r and ¥ as non-zero integers,
2% a non-zero integer; both 2 and 22 irrational. Since we intent to prove
the theorem only in the equation rP + sP = {7 for all possible integral
values of r, s and ¢ we have the choice in having = = 37; y = 64;
2% = 64% + 373 = 19 x 101 x 163. We may choose = and y any number
of ways, but one value in sufficient for proving the theorem.

3) By trial and error we have created the transformation equations to =* +
y? = 2% and rP + sP = ¢P

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 (8) we
derived from the transformed equations got cancelled out on both sides.
After enormous random trials, the particular formulation of transformed
equations was designed to bring out the results for proving the theorem.

4) Into the transformed equations we have incorporated the Euler’s equation
" — 7k? + (2,

which has solutions for every n > 3 with k and £ odd. Let k be prime
to 7, n be odd.[f]]

In this proof we are using the solution 2" = (7 x 271%) + 101%, where
k =271 and £ = 101; hence z* = 19 x 163(.

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

__\ 2 _
(a\/ﬁer\/ﬁ)?Jr C\/ﬁ;i\!m :(ex/ﬁJrfx/E)z

and

VT —by/sT) L (V163 —dyr\" (VTR — /102 M
R VTERETE | NGEE

To represent the equations x* + y* = 2% and r? + s? = (P respectively through
the parameters called a, b, ¢, d, e and f.
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We may have

av19z% + b2z = /33 (2)

aVl — bVst = V163r7 (3)

eV/3T + dVI5/3 = \/y323n/2 (1)

V163 — dv/r = VsPT5/3ET/3 (5)

eV + fVE= V23 (6)

and eVTU3ES/3 — fV19z = VT3 (7)

Solving simultancously (2) and (3); (4) and (5); (6) and (7), we get
— (Vata® + V163 x 20727 [ (V195127 + Ve x 27
(\/_ W}/(v’msm V% znﬁ')
¢ = (V2 Tyir + VIRBERs) [ (V3Tr + V16367)
= (
e= (s

V163 x 2507253 — /37 x 7afs;ﬁf33p) / ( V3T + \./163€5x’3)
2/19 + C”H\/FP) / («./6 % 10z + \/Th’%ﬁﬁé)

and [ — ( VTR — \/6 x tPETf3) / (m + W}
From (2) and (4), we get
2" = (Va® - aV192) (V3T + avF) [ (by/iF)
- {(C)WJF (d)VEBLS — (ac)V10 x 3723
—(ad)V192E} [ (b/3F)
From (5) and (7), we get
(T a7) (T 1) | ()
- {(@W + (cf)V19 x 163z — (d)Vrtri/3
<) | (o7)
From (4) and (7), we get
& = (V2R - o3T) (VTR - fV107) [ (V)
— { () VBETTRTo — ()32 X 1972
—(ce)V/T3k5/3 % 37 + (cf)\/m} / (d\/t_i“)
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Substituting these values in the Euler’s equation 2" = Tk*+£* after multiplying

both sides by {(bde)«. / y35PtP} we get the equation

{(de)@}{(c)m 1 (d)VBBL — (ac)V/10 x 3723 — (ad) 19;3£5f3}
— {(bd)\/ﬁ} ()63 + (cf)VTT X 1632 — (d)VrtrlTE — (df)\/1972 )
+ { o)V y?s }H{ () V2RI — ()22 1047
— (ce)V/3T x TI3KS/3 (cf)m} (8)

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

2 2
(V19527 + V' x 2072) (\/37?» +VI63672) (VB X 107 + VTR
for freeing from denominators on the parameters a, b, ¢, d; € and f and again

multiplying by
{aryzw)

for getting some rational terms.

I term in LHS of Equation (8), after multiplying by the respective terms, and
substituting for {(cd)e}

— V3TaRsrtr (V19st2® + V20720 ) (VB x 19z + VTR )
x (2Vz50) (V2 gy + VTRRTAET ) (V163 % 29072y
— /37 < Tk s ) (z%/ﬁ + 63\/3_:?)

There is no rational part in this term.

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

_ x/sptpgmxa(\/ 10st23 +V/ 211:’25) (m + 71x’3k5x’3£)
x (fm\/ﬁ) { (163-93@) + (37 x 75r’3;;?r’3sp)
— (2163 x 25727 ) (V3T x PPk sr ) } (=*V19 + /2 /i7)

There is no rational part in this term.

III term in LHS of equation (8), after multiplying by the respective terms, and
substituting for {a(cd)e} is

= (= V19 x 3755087 ) (VB X 102 + VTTRTL ) (20358 ) (Vista® + /163 x 2727
x (vfganjzyzr n J?EHEkTﬁSEU;@SP) (\/163 % 2311;2?;3

V37T x 75f3k?f35p) (z?’x/ﬁ + £5f3x/t_P)

On multiplying by,

{ (—\/19 x 37335Ptp) v’?lfﬁ;;afsf(f?ﬁ\/zsr) V163 x 2n/27p
x V5131353 5p (\/ 163 x zswzys) (:;%/E)}
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We get
{ — (2" x TE?)(19 x 163€236}(3P\/tp+1) \/373,,3.;;:}
where y = 64; this term will be discussed later on.

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

— (Vi) (\/ 195567 ) (er VTR ) (4V3)
x (x./st:r*3 + /163 x 2nf2rp) (z%’ 10 + £5/3 \/t_p) { (163y3 -23n)
+ (37 x 75f3k7f'351°) - (2\/ 163 x 25n/243\/37 x 754’%?4’35?)}

On multiplying by

{( v’ﬁ) V192 sfaf&vawskafsc(cm )\flGS x znfzrp(z%/ﬁ)

( —2/163 x 23%’2?,;3) V37 x 75f'3k7f3sp)}

We get

{(2”“ X T X k?f?) (19 x 163 x 25sP\/1PF )\/373,:—;@}

This term will be discussed later on.

I term in RHS of equation (8), after multiplying by the respective terms, and
substituting for {b(ed)} is

— (/1635707 (VB x 19z + W) (V=)
(VP2 = VI9 % 163723 ) (V2P Ppr + VTPRT )
x (\/163 X 2R — /3T X TR )

There is no rational part in this term.

IT term in RHS of equation (&), after multiplying by the relevant terms, and
substituting for {b(ed) f}

— /19 % 16’3y3ztp<\/6 < 10z + vvmkwaf) (5'2/3\/;/:5?:)
x (\/:123 V10 x 163-?*?:;3) (\/23ﬂf'2-y3r + 75!3;;?;’3@!35:»)

x (\/ 163 x 25723 — \/37 x 7w3;;?f33p) (\/TIr’3k5f’3z3 V6 x tpf?fa)
Rational part in this term
_ {\/ 10 % 163y3th\/7U3£;5r’3£(Emt/ﬁ) NE TN T E
X (— V37 x 75f3k7f35p) \/71f3k5f333}
— [_ (7‘2k4g?) (333Pv’tp+1) V3723319 x 163:%?:3]

o ox =37, y=64; 2* = 19 x 163¢, where £ = 101 in the Euler’s equation
219 = (7 x 271?) + 1012,
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Also on multiplying by

{\/19 x 163y33tpv’71f3k5=’3£(62f’3 zat) ( — V19 % 163er3)
x TR sp (= /37 x TP sp | VTTRIT23 |

We get
{(7442) x (19 x 163)°57Vir+1 /370 |

This term will be discussed later on.

III term in RHS of Equation (8), after multiplying by the respective terms,
and substituting for {bd*}

= — (/) (VB 0 + m)(v.?—m)
x (23 25t) 4 (163y° V23 ) + (37 x 723 kT3 sP
(erva) (1630 v2r) « ( )

. 2(\/ 163 x 237723 % /37 x 75f3;;?f3sp)}

There is no rational part in this term.

IV term in RHS of Equation (8), after multiplying by the respective terms,
and substituting for {bd?f}

_ (— \/y3tp) v lQrz(v’G <10z + 711’3;;5:’33) (£2f3v35t)
X (\/1133 V19 % 163er3) (»/71;’3;;@’3;3 . v’ﬂtpf?ﬁ) { (163y3 23ﬂ-)
+ (37 X 7”3;@”33??) —9 (\/163 x 23«1!2;,:3) (\/37 x 75f3kffssp)}

There is no rational part in this term.

V term in RHS of Equation (8), after multiplying by the respective terms, and
substituting for {be?}

- (-93\/ 93n/2gp (71f3k5f3)) (37-r + 163653 + 24/37 x 163 x -r€5f’3)
x (f‘mx/ﬁ) (w/:cT - \/m) (19:4 U 2.9?”332@)

There is no rational part in this term.

VI term in RHS of Equation (8), after multiplying by the respective terms,
and substituting for {b(ef)}

= (— y3\/23“f2192:sp<37-r +1636%/ + 24/37 x 163r£w3) X (f:?fwz%)
x (v’;r3.€ — VIO X 163727 ) x (V10 + €3V (x/?lﬁkﬁfszs — V67T
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There is no rational part in this term.

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

_ ( — /37 x 711’3;;%’3}\/93513(\/37? +V 163£w3) (fzf’%fzﬁt)
(Va2 = V19 5 163777 ) (V2 72yfr + VTR
2
X (z%"ﬁJr £5"3\/t_P)

On multiplying by

{( — /37 x 71f3k5f3) N 163;?5!3(524’%!;%) ( — V19 x 16’3?}’33)
x (V/T5f3ﬁ;7f’3€5f3sp) (2£5f’3z2\/19tp) }

We get,

{(2x k%) (st’tPT)(m X 163)\/37-9%31}

This term will be discussed later on.

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

— /10 x 37y3zsp(\/37r + x/163faf3) (Fﬁv’z%)
X (\/33 V10 x 163-rp33) (\/23“f2-y3r +V 7@’3;;?:’3551‘353})
x (z"’-\/ﬁ + 0 \/t_P) (x/’?lr’3k5f’3z3 - x/GtPETf3)

Rational part in this term

— { V195 37y 2sr VI3 (1227 | Var OV TR e
« (67 VTR,
— {\/m x (Tk?f*)(fspx/twl)d 19 x 1636:;3}
Also on multiplying by,
{\/19 X 3?’y3zsp(\/ 163€5f’3) (émx/ﬁ) ( = m}
X W(EW 3v’t_P) VT13E5/3,3 }

We ge
" { = 219 x 163) (<2 Vi) /BT |

This term will be discussed later on.
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Case (1):
The rational terms not having the factor /37yrP as a factor. There is no
such term on LHS of Equation (8).

Sum of such rational terms on RHS of Equation (8)

= —(7% x K*?) /37233 23 sPVirt1 ) /19 x 16323 vide II term
( y
+ (Tk20*)/3723y3 (z3spx/tp+1) V19 x 163422 (vide VIII term)
- —(Tk"’“fz)\;’3733-93(335?\&?“)x/ 10 x 163027 (7:@2 - f2)

Equating the rational terms on both sides of Equation (8), after dividing both
sides by

{(—Tkifﬁ)(33)\/37:csya\/19 x 163023 (7;;2 - f?)}

we get

(sp\/tﬁ—l) =10

i.e., Either s = 0 or t = (. This contradicts our hypothesis that all r, s and ¢
are non-zero integers in the equation r¥ 4 s = t¥ and proves that only a trivial
solution exists.

Case (2):
Rational terms having /37y?rP as a factor,

Sum of all rational terms on LHS of Equation (8) having such terms
— (VTR (19 X 163:;5) (SP\/tP“) N

(combining 111 & IV terms)

Sum of such rational terms on RHS of Equation (8) having such terms
— (TPRA)(19 x 1632°) (sp'/tﬁ) 3T (vide II term)
+ (TR*4)(19 x 163:5)(333\/@) V/37y3r? (combining VII & VIII terms)
— {(7k22)(19 x 1632°) (77T ) o/BTFrR(TH? + f""}}
— (2" x TRA?)(19 x 163zﬁ)(si’v’tp+_l) V3Tpre

which gets cancelled with LHS summed up terms.

I1l.  Conclusion
Since Equation (8) in this proof was derived directly from the transformation
equations of Fermat’s for the index 3 and p where p is any prime > 3, the
result st = 0, that we obtained on solving the transformed equation should
reflect on the Fermat’s equation r? + s? = tP, thus proving that only a trivial
solution exists in the equation r? + sP = (P,
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