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An Alternative Elementary Proof for Fermat's Last

Theorem b
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Abstract: Fermat’s Last Theorem states that the equation x" +
y" =z" has no solution for x,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 rP + 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* = z4, 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 (2¢+1) are both odd primes and

(does 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 are non-zero positive
integers in the equation r® +sP =t where p is any prime
> 3, and establish a contradiction. gcd(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 x® +y3 =278
(already proved) and we connect the above two
equations means of transformation equations by using
the parameters called a, b, ¢, d, e and f.

3) Since we are proving the theorem only in the equation
P +sP =P, we have the choice of assigning numerical
values for the equation x3 +y® = Zz3. In this proof we
give the values x = 29; y = 71; z% = 293 + 713 = 102 x
3823 for convenience.

4) We have used F, E and R in 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. F =
(3823rs)3.

5) 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 that x = 11; y = 53; z8 = 11% +
53% =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«/t_p+b\/m)2+(cﬁ+d\/@)z :(e 71+ f\/RT)2

and

(a\/FS—/3 - b\/s_lf’)2 + (cm - dW)Z =
(VR = fvi7) ..

to be the transformation equations of x3 + y® = 2% and r® +
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; 22 = 29° +71% =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. Otherwise we have the choice
of assigning suitable alternative numerical values for x, y
and z°® such that x =11;y = 53; 75 = 113 +53% = 82 x 2347
and so on such that r, s and t will be coprimes to the new
odd primes 11, 53 and 2347.

From equation (1), we get

at’ + bBFE = .. (@)
aF —bds? =" ... (3)
WE™ +d3823=y’ ... ()
W29 -dVE” =" ... (5)
71+ fVRE =22 ... (6)

And

SR P =T . ()
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Solving simultaneously (2) and (3), (4) and (5), (6) and
(7), we get

a=(W+W)/(F+ St |

o (P ]
c=(VEy* +/38235" ) /(E + V29x3823)
d =(V29y" ~VE™s ) /(E + V29x3823)

e= (V2 +JR7 ) /(R++/72r7)
and  =(VRTZ 717 ) /(Re7r7

From (2) & (7), we get
\/t_px\/t_":(\/x_s—b\/m)(e R — f\/r_p)/(a)
e, 1 ={(e)VRTX ~( 1)V —(be) JFPRT® + (bf )VF™r | [(a)

From (3) & (5), we have

Jr_“er_P=(a L —bJs_p)(e R -th_p)/(f)
ie, 17 ={(ae) VFTRY — (ad ]Ft7 —(be) VR¥s” +(bd /s | /(1)

From (3) & (5), we get

V57 557 = (aVF* — 7 ) (cv29 -dVE™ ) /(b)
ie, s ={(aC)W—(ad)JF5’3E1’3 —(c)29r* +(d)JElf3rp}/(b)

Substituting the equivalent values of t°, r° and sP in the Fermat’s equation rP? + sP = t? after multiplying both sides by
{abf }, we get
{of }{(e) VR —(£)3r” —(be) VF™*R™™ + (bf )VFr* |
= (ab){(ae)\/FmRm —(ad)NF53t" —(be)VR*s? +(bd )/st? }
+(af ){(ac) V29" —(ad )] VF"E™ ~(c)v29r” +(d)VEV'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+ spt")s(E+\/m) (R+ 71rp)2}

for freeing from denominators on the parameters a, b, ¢, d, e and f, and again we multiply both sides by <\/3823><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+s"tp+2F sptp)(E+«/29x3823)
F>°x® —+rPt 2’r® +4/R™t 3823xs [V Rz /71t
(\/5/33 \/pp)(\/3p Jl/sp)ﬁ(\/m \/_p)

On multiplying by

{\/_R5’3x3 (zFW )m(_ﬁ JJR m(_m_p )}

we get

{(2FRX3823)W(WJSW)W}

which will be irrational, if r is coprime to 71; otherwise we have the choice of assigning
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alternative numerical values of y such that r is coprime to the new value of y.
Il term in LHS of equation (8), after multiplying by the respective terms and substituting
for {bf)}

:(—«/x3r")(F2+s"tp+2F sptp)(E+429x3823)J3823xs
(\/F5’3x3 _Jr? )(R5’323 +71t" — 2R ><7123tp)

On multiplying by

(T )(2F VPt ) V2938233823 () (71t7)
we get

{(2x71F xsszs)W(therspT)}

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

:(—\/F”3R5/3)(F+ sptp)(E+J29x3823)J3823xs
(F5’3x3 +rPt° — 2/ FFCrPtP )(\/Z3r" +R¥3tP )(\/R5’3z3 —\/7]Ip)

(i) on multiplying by

{(_\/ FR™? )/5t7 /29 382338235 ~2/F i r°t” |RYE7 (—/7at? )}

we get
{—(2FRX3823)\/29X3 (RN

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

(ii) also on multiplying by
([-VFPRT 7 (E) V38235 (1717 R (7 |
we get

{(ER)(r"tz"\/sp“ JVF7 382371 }

which will be irrational since F¥3 = (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)}

:\/F”3rp(F+ sptp)(E+J29x3823)J3823xs
(F5’3x3+r"tp—2 F5’3x3r"tp)(R5’3z3+7]Ip—2 R5’3x71z3tp)

(i) on multiplying by

\/F“3rp\/spt"«/29x3823\/3823xs(—2 F5’3x3rptp)(71t°)
we get

{—(2x71x3823F)W(rpt2p\/sﬂ’T)}

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

(i) also on multiplying by
(VFPr (F xE)3823s (r°t”) (71”)|
{(71FEr"t2p)\/ ¥ x 3823 r"s}

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)}

:(«/F5’3R5’3)(R+ sptp)<E+J29x3823)J3823xs
(xasp +FrP 4 2F¥CrPsP )(\/Zsrp +VR¥t” )(\/FS'SXE' —\/l’ptp)

on multiplying by
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{\/F5’3R5’3 (R)\/29x38233823 x5 2/FPXT7s” |JRPE (—re )}

we get

{—(2FR2 xsszs)W(rpthsW)}

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

:(—\/F5’3tp)(R2+71rp+2R 71rp)(E+J29x3823)J3823xs
(W—W)(xssp +FBr? 4 2JF3x3rPsP )(\/Zgy3 —JE®3s? )

On multiplying by

{(—\/F“tp )(2R\/71rp )\/29><3823\/3823>< s (—\/r PeP )(2«/F1’3x3rps" )J29y3}

we get

{(4><29><3823FR 71y (r ptp\/spT) \/—}

which will be irrational, if r is coprime to x = 29.

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

:(_\/R5’3sp)(R+ 71rp)(E+J29x3823)J3823x5
(\/x3sp ++FrP )(F5’3x3 +1°tP — 24/ F3xr PP )(\/z3r" +\/Rl’3t")

(i) on multiplying by

{(—\/Rms” J(R)/293823/3823x 57 (~-2(Fxre” |JRPE }

we get the rational term given by

{(2x3823FR2)W(rPtP\/SPT)}

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

(ii) also on multiplying by
{(—\/R“sp )(ER)\/3823><S\/F1’3rp (rptp)JW}
[-(R) (e S5 BB PP |

which will be irrational, since F¥3 = (3823rs) and +/st” will be irrational, with gcd(r,t) = 1 and both s & t can not

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

we get

sptp(E+\/29><3823)(R2+71rp+2R 71rp)\/3823><s
(W-FW)(FSBXs +1°tP — 2JF¥°r ot )(\/29y3 —\/E5’3'sp)

(i) On multiplying by

{\/sptp«/29x3823(2R 71rp)\/3823><s\/F1’3rp(—2JF5’3x3rptp)J29y3}

we get the rational term given by
{—(4><29><3823FR 717 (Pt 7 |

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

(V5P (B)(R* + 71r° V3827 ()|
{(E)(rptp\/s"T)(Rz +71rp)\/m}
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V term in RHS of equation (8), after multiplying by the respective terms and substituting for {acf}

:\/29F5’3(F+ spt”)(R+ 71rp)\/3823xs(x3sp+F1’3rp+2 F“3x3r”sp)
(VE™Y" ++/3823xs" | (VRTZ" 7117 |

on multiplying by

{J29F5’3 VST 3828 (2T V3823x s (77 )}
we get the rational term given by
{—(2><3823><71Frpsptp\/s"7)\/297}
VI term in RHS of equation (8), after multiplying by the respective terms and substituting for {a2df}
= (—W)(F ++/5PtP )(R+ 71rP )M(x"’sp + F¥3rP 4 2\ FY33rPsP )
(V2oy’ —VETs? )(VR™Z —7ar?

on multiplying by

{(—\/F5/3E1/3)\/Sptp J?lFPM(Z\/F”3X3I‘pSp )(—'\/ES/sSp)(—\/71tp)}
we get

{—(2x71FErpsptp\/sp“)x/3823x x3}

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

= (—29r7 )(F 7 + 2R 5717 ) (R 7r7 | /3823
(Vhes? +Fr )(JEy” ++/3823xs” | (VRZ —71t”

on multiplying by

{(—ngrp J(2F V5"t |V71r7 38235 x's” /38237 (—7? )}
we get the rational term given by

{(2><71x3823Frps”tp\/sp” )\/29x3}

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“ar"(F2+sptp+2F spt")(R+ 7lrp)\/3823xs
(\/xe’sp +FY3rP )(\/Zgy3 —JE*3sP )(\/R5/323 —x/?]ﬂ)

On multiplying by

{\/Emrp (ZF\/S"tp )\/71rp \/3823x sy /F¥3r? (—\/ES’BSp )(—\/71'(” )}

we get
{(2x71FEr”s"tp)\/3823x Fl’sr"s}

Which will be rational, since F*® = (3823rs).

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

- {(71FEr”tzp )\/ F® x3823x rps} (vide IV terms)

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

- {(2x71FErpspt”)\/3823>< F“3rps} (vide V111 term)
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Equating the rational terms on both sides of equation (8), we get

(72FE)(r’t")\/3823x F*rPs (t° - 25" ) =0

Dividing both sides by

(71FE)(t" -25°)

we get

(rpt")\/3823>< FYrPs =0

(r°t?)(3823x5)r" =0

That is, either r=0;0rs=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.

I1l. CONCLUSION

Equation (8) was derived from the two transformation
equations by substituting the equivalent values of rP, sP & tP,
in the Fermat’s equation r? + sP = tP. The only main
hypothesis that we make in the prrof, 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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