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Abstract: Fermat’s Last Theorem states that the equation x"
+y" =z" has no solution forx, y and z as positive integers, where
n is any positive integer > 2.Taking the proofs of Fermat and
Euler for the exponents n = 4 and n = 3, it would suffice to prove
the theorem for the exponent n = p, where p is any prime > 3.We
hypothesize that r, s and t are positive integers satisfying the
equation r? + sP = tP and establish a contradiction in this proof.
We include another Auxiliary equation x3 + y® = z° and connect
these two equations by using transformation equations. On
solving the transformation equation we get rst = 0, thus proving
that only a trivial solution exists in the main equation r? + sP = tP.

Keywords: Transformation Equations to two Fermat's
Equations. Mathematics Subject Classification 2010: 11A-XX.

I. INTRODUCTION

Around 1637, Pierre de Fermat a French

Mathematician, wrote in the margin of his book, claiming
that he has found a marvelous proof for the equation x" +y"
=z",but the margin was too narrow to contain it. His proof is
available only for the equation x* + y* = z* which he had
proved using "infinite descent” method. Later on Euler
proved the theorem in the equation x® + y® =23 [1].

Many mathematicians like Dirichlet, Legendre, Gabril
Lame proved the theorem for the exponentsn=5and n = 7.
Around 1820, Sophie Germain gave a remarkable proof for

x" +y"=z" where ¢ and (27 +1)are both odd primes and

£ does not divide xyz [2]. Ernst Kummer made the first
substantial step in proving Fermt's Last theorem for Regular
Primes [3]. Many mathematicians worked on this theorem
by which number theory developed leaps and bounds [4].
Mathematicians found a close relationship between Fermat's
Last theorem and Elliptic curve. Finally in 1995 Andrew
Wiles proved the theorem  completely. Many
mathematicians have analysed and explained the theorem in
all aspects. In this proof, we are trying for an alternative
elementary proof for Fermat’s Last theorem.

Il. ASSUMPTIONS

1) We presume that all r, s and t arenon-zero positive
integers in the equation r® +sP =t” where p is any prime
> 3, and establish a contradiction. Ged (r,s,t) = 1. Any
two of r, s and t cannot simultaneously be squares.
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2) We are using another auxiliary equation x3+y3=z8
(already proved) and we connect the above two
equations by means of transformation equations using
the parameters called a, b, ¢, d, e and f.
Since we are proving the theorem only in the equation
rP+sP =tP, we have the choice of assigning numerical
values for the equation x3+y3= z3. In this proof we give
the values x = 29; y = 71; z3 = 29 + 71% = 10%x 3823
for convenience. gcd(r, s, t) = 1, any two of r, s and t
cannot simultaneously be squares.
We have used F, E and Rin the transformation
equations in which we define E and R as distinct odd
primes each coprime to each of x, y, 2%, r.sand t.and F
= 3823xrs
We may have r, s and t as coprimes to each of 29, 71
and 3823; otherwise we have the choice of assigning
alternative values such as x = 11; y = 53; z3 = 118 + 538
= 82 x 2347 such that r, s & t will be coprime to 11, 53
and 2347.

Proof. By trials, we have created the following equations

(a\/'c_p+b\/FT)2+(c«/I§37+d\/?@)2 :(e\/ﬁ+ f«/RlT)2

3)

4)

5)

and

(a\/Fs—/3 - b\/s_lf’)2 + (cm - d\/m)z =
(VB - 1vP) .

to be the transformation equations ofx® + y® = z% and rP +
sP = tP respectively through the parameters called a, b, c, d, e
and f. Here we have assigned numerical values for x =29; y
= 71; 28 = 29% +718=10% x 3823.E and R are distinct odd
primes and F = (3823rs)®. We may have r, s and t as
coprimes to 29, 71 and 3823.0therwise we have the choice
of assigning suitable alternative numerical values for X, y
and z3 such that x =11; y = 53; z% = 113 +53% = 82 x 2347 and
so on such that r, s and twill be coprimes to the new odd
primes 11, 53 and 2347.

From equation(1), we get

at® + bVFE =\ ... (2
aF™” —bfsP =r" ... (3)
WEP +d\3823=y° ... (4
29— dVEZ =s" ... (5)
eNT1+ VR =\Z° ... (6)

And
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e R5/3—f\/r_p=\/t_p .. (M

Solving simultaneously (2) and (3), (4) and (5), (6) and (7), we get

a=( x3sp+W)/(F+ s"tp)

b:(W—W)/(HW)
o= (VE"Y /382357 ) /(E + 29 3823)
d =(V29y" - VETs” ) /(E + V29x3823)

e=(W+JW)/(R+ 71rp)
andf:(W—\/m_”)/(RJr 71r”)

From (2) & (7), we get
\/t_”x\/t_”z(\/xT—b\/FT)(e R — f«/r_p)/(a)
e, 17 ={(e)VRTX —(1)VI"x" ~(be)JFR +(bf )VFr* | /(a)
From (3) & (5),we have
NN N TN N B
ie, rP :{(ae)«/FmRs’3 —(a)VF®3" —(be)yR*s? +(b)\/s”tp}/(f)
From (3) & (5), we get

V57 557 = (aVFT ") (cv29 - dVE™ ) (b)
ie, s ={(ac)V29F ™ ~(ad)VFE™ - (c)V29r" +(d)VE"r"} /(b)

Substituting the equivalent values of t?, r° and sP in the Fermat’s equation rP + sP= tP after multiplying both sides by {abf} ,
we get

{bf }{(e)VRTX" —(1)3°r" —(be) VR + (bf ) JFr? |
— (@) {(ae) VR ~(a) V17 — (be) VRS + (b)57t" |
+(af ){(ac)V29F " — (ad )}VFTE" - (c)v29r” +(d)VE"r | (©)

Our aim is to compute all rational terms in equation (8) and equate them on both sides.
To facilitate this, let us multiply both sides of equation (8) by

{(F+ sptp)s(E+\/M) (R+ 71rp)2}

for freeing from denominators on the parameters a, b, c, d, e and f, and again we multiply both sides by(\/FZ’3 x3823x% s)

for getting some rational terms.

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

=\/R5’3x3(F2+sptp+2F sptp)(E+\/29x3823)
(\/F5’3x3 _Jreee )(«/zsrp +RtP )JF“ x3823xs(JR5’3z3 —J?ltp)

On multiplying by

{\/W(ZF s"tp)JW(—JW’)\/Rmtp\/F2’3x3823xs(—\/71tp)}
we get
|(2FRx3823) V295 (27 /5™ ) V7107 V7|
which will be irrational.
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Il term in LHS of equation (8), after multiplying by the respective terms and substituting

for {bf?)}
:(—\/x3r” )(F2 +5PtP 4 2F JsPtP )(E+x/29><3823)\/F2’3 «3823xs
(W—W)(R“f +71t° — 2R X712 )

On multiplying by

(—\/x3rp)(2F sptp)«/29><3823\/F2’3><3823><s(—\/rptp)(71tp)
we get

{(2><71F><3823)\/29X3 (tzprp Sp+l) /Fz/s}

which is irrational.
I11 term in LHS of equation (8), after multiplying by the respective terms and substituting for {b?(ef)}

= (—\/F“aRS’S )(F A )(E +/29x3823)\JF?"* x3823xs

(me3 Pt — 2\ FO e3P )(«/z3rp ++R¥3¢t? )(«/Rs’aze’ —\/7]1’))

(i) on multiplying by

{(—\/F“RS’?’ )\/s"tp J29%3823JF 7 x3823x 5 (—2J F53 3PP )JR“%p (—J?ltp )}

we get
{—(ZFR x3823)3/20x (17757 |F " \/71rp}

which will be irrational. Also this term gets cancelled with the term worked out under | term in LHS, above.

(i) also on multiplying by
{(—JF1’3R5’3 INEGNGR x3823xs(rptp)«/W(—\/7]1_p)}

we get

{(ER)(rpth«/spT)\/m}

which will be irrational since F = (3823rs) and +/71rst” will be irrational if r, s&t are coprimes to 71.
IV term in LHS of equation (8), after multiplying by the respective terms and substituting for {b?f 2)}

= VT (F 45707 ) (E +/29% 3823 ) JF 7 x3823x5

(F5’3x3 +r°t? — 2JF3rPrP )(R5’323 + 71" — 2R ><7123tp)

(i) on multiplying by

\/ Fl/3rp ‘\)Sptp '\/29)(3823‘\/':2/3 X3823><s (_2'\/F5/3X3r Dtp )(71tp)
{—(2x 71x3823F )4/29%° (rptzra/sp+1 )J,:m}

we get

which is irrational.
This rational term gets cancelled with the rational term worked out under Il term in LHS above.

(i) also on multiplying by
(VTP (F < E)JF x3823xs (vt ) (12|
{(7aFErt? ) JF x3823xr7s |

we get

which will be rational since F = (3823rs).

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

:(JF5’3R5’3 )(R+Jsptp )(E+\/29x3823)\/F2’3 «3823xs
(x3sp +FPre 4 2JF33rPs? )(\/zarp +R3tP )(\/me3 —«/rpt")

on multiplying by
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{\/FS’SRS’S (R)/29x3823VF " <3828 (2F7xr7s” |WRVAE (—IPe? )}

we get

{—(2FR2 x3823)\/297(rptp\/sf’7)\/ﬁ}

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

:(—\/FS’Stp)(R2+71rp+2R 71rp)(E+«/29x3823)\/F2/3><3823><s
(\/F“x3 —ret? )(x:*sp +F3rP £ 24 FY3x3rPsP )

On multiplying by

{(—\/Fmtp)(ZR 71rp)\/29><3823\/F2’3><3823><s(—\/r"t”)(2\/F1’3x3rpsp)}

we get

{(4><3823FRl’ptp\/sp+1)\/71)(3 \/29)(3 \/rp ><71\“:2/3}

which will be irrational.

I11 term in RHS of equation (8), after multiplying by the respective terms and substituting for {(ab?)e}

:(—\/Rmsp)(R+\/71rp)(E+\/29><3823)\/F2’3><3823><s
( x%s? +F%r? )(F5’3x3 +1PtP — 2JF¥Cr Pt )(\/z3r” +\/R1’3t")

(i) on multiplying by

(VRS )(R) V29 3823V x 3828 xsFr (2/F U | VRV |

we get the rational term given by

{(2><3823FR2)\/29x3 (rptp\/s"“)\/Fm} , Which is irrational.

this term get cancelled with the rational term worked out m the | term in the RHS above.

(ii) al soon multiplying by
{(—W)(ER)JFW x3823x s\F3r? (rptp)\/W}

we get

{—(ERZ)(rptp\/sp”)\/3823><Frptp}
which will be irrational, since F = (3823rs) and +/st” will be irrational, with ged(r,t) = 1 and both s&tcan not

simultaneously be squares.
IV term in RHS of equation (8), after multiplying by the respective terms and substituting for {ab?)}

_ s"tp(E+\/29><3823)(R2+71r”+2R\/71r")\/F2’3x3823xs

(\/xasp +FY3reP )(Fs”’x3 +rhtP -2 F5’3x3rptp)

(i) On multiplying by

{\/spt"\/29><3823(2R\/71rp)\/F2’3><3823><s«/F1’3rp (_ZJFS/sXarptp)\/Zgys}
{—(4><3823FR)\/29x3 (rptp\/sp*l )WJFZT}

which is irrational. Also this term gets cancelled with 1l term RHS the above.
(ii) also on multiplying by

(o7t (E)(R? +71r" V7" x3823x s Fr (r°t” )|

{(E)(rptp\/sp_ﬂ)(Rz +71r° ) x3823r°t? } , Which is irrational. _
;1‘ - ¥
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V term in RHS of equation (8), after multiplying by the respective terms and substituting for {acf}

= \29F57 (F VA )<R+\/71r" )\/FZ’3 ><3823><s(x3s” +FY3pP +2\/F“3x3r"sp)
(VE™y* + 823" ) VR™Z 711"

on multiplying by

{429F5’3Jsptp J71r° JE?P x3823x s (2JF1’3x3rPsp )J3823xsp (—J?ltp )}

we get the irrational term given by
{—(2 x3823x T1FrPsPt? /5P )\/29x3 JF?? }

VI term in RHS of equation (8), after multiplying by the respective terms and substituting for {a2df}

—(—VFPPE)(F 457t ) (R 717 |77 x3823xs (57 + Fr 4 2/ F o7 |

(\/29y3 _\/Eslssp)(JRS/sz3 _\/7ltp)

on multiplying by

{(_JF5'351'3 NPt 7ar7 P <3828 s (2dFxrs )(—VETS” | (717 )}
we get

{—(2><71FEr”s"tp\/s”*l ) /3828 \/FZT}

which will be irrational, since x = 29 and F = (3823rs).
VII term in RHS of equation (8), after multiplying by the respective terms and substituting for {a(cf)}

= (—/29r° )(F2 +PtP + 2F /sPtP )(R+/71r? |\/F 22 x3823x s
(~er | Vo) (R i

xs? +4[FPre )({EXy® +4/3823xs” |(VR*Z® —\/71t”

( I [ )

on multiplying by

{(—\lzgrp )(ZF\/Sptp )J?lrp JF7¥%3823x 54/x°s" </3823x 5 (—J?ltp )}
we get the rational term given by

{(2>< 71x3823FrPsPtP /s )\/29x3 \/Fm} , which will be irrational.

This term gets cancelled with the rational terms worked out under V term in RHS above.
VIII term in RHS of equation (8), after multiplying by the respective terms and substituting for {adf}

:\/E“3r"(F2+sptp+2F sptp)(R+J71rP)JF2’3x3823xs
(\/x3sp PP )(\/29y3 _JEF )(JR5’3z3 —\/711")

On multiplying by

{\/Emrp (ZF\/spt" )\/71rp\/F2’3 x3823x sA[F°r? (—\/E5’3sp )(—x/?lt" )}

we get
{(2x71FEr”spt”)\/3823>< Frps}

Which will be rational, since F = (3823rs).
Sum of all rational part in LHS of equation (8)

= {(71FEr PE2P )\/ F'% x3823xr ”s} (vide IV terms)

Sum of all rational part in RHS of equation (8)

_ {(2x71FErps”tp)\/3823x F“sr”s} (vide V111 term)
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Equating the rational terms on both sides of equation (8), We get

(71FE)(r"t")/3823x FrPs (t° — 25" ) =0

Dividing both sides by

(71E)(t" - 2s")

we get

F(rptp) 3823x FrPs =0

That is,

That is, eitherr =0; ors=0; ort = 0.

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

I11. CONCLUSION

Equation (8) was derived from the two transformation
equations by substituting the equivalent values of r?,sP&tP, in
the Fermat’sequation r? + sP = tP. The only main hypothesis
that we make in the prr of, namely r, s and t are non-zero
integers has been shattered by the result rst = 0, that we
proving the theorem.
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