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Abstract: Fermat’s Last Theorem states that there exists no this proof. We can have ged(r, s, t) =1
three positive integers x, y and z satisfying the equation x" +y" 2y \We have used the Auxiliary equation x3 +y3 = z3 for
= z", where n is any integer > 2. Fermat and Euler had already supporting the proof in the main equation r® +s° = t°.

proved the theorem for the exponents n = 4 and n = 3 in the Si ing the th lv in th .
equations x* + y* = z* and x® + y2 = 72 respectively. Hence taking Ince we are proving the theorem only In the main

into account of the same, it is enough to prove the theorem for the equation, we have the choice of assigning suitable
exponent n = p, where p is any prime > 3. In this proof, we have numerical values for x, y and z3. Without loss of
hypothesized that r, s and t are positive integers in the equation r? generality we can have x and y as positive integers; z° a
+ 87 = tPwhere p is any prime >3 and prove the theorem by the positive integer; both z and z2 irrational. In this proof we

method of contradiction. To support the proof in the above have assigned the values as x =11; y = 53; 23 = 113 +53°
equation we have used an Auxiliary equation x3 + y3 = z%. The two ' ’

—_ 2 - .
equations are linked by means of transformation equations. = 8% x 2347. We have created trans:formatlon equations
Solving the transformation equations we prove the theorem. to the above two equations and linked them through

parameters called a, b, ¢, d, e and f.
3) We have incorporated the Ramanujan-Nagell equation

2" =7+ (* into the transformation equations where we

I. INTRODUCTION consider n is odd a_md €>1._
4) In the transformation equations we have used E and R as

D . . . any distinct odd primes, both coprime to each of x, y, z°,
uring 1637, the French mathematician Pierre de

_ ) _ r.s,t,7and ¢;and F° =(23”’2rst).
Fermat conjectured in the margin of a book that the ) )
equation X" +y" = z" has no integral solutions for X, y Proof. By random trials, we have created the following

and z, where n > 2. He mentioned therein that he himself ~ equations,

had found a marvelous solution to his conjecture, but the [a s+b\/€57]2 [C‘\/W-Fd'\/ESTJZ [eﬁ+ f\/ElTJZ
margin was too narrow to contain it. However his proof is + =

available only for x* + y* = z* using infinite descent method. 53 V2347 Jire
Subsequently Euler in 1770 proved the theorem for x3 + y® =

z% [1]. Later on Sophie Germain around 1819 proved the and
theorem for a general case, and subsequently E.E. Kummer

proved the theorem for regular primes [2]. Number theory 73\ [0 )
developed leaps and bounds in search of a proof for the (a 2"%gP —bﬁ)z{cﬁ_d\/?] =(e\/r_"— =i ] 1)
theorem [3]. During the last 350 years many eminent \/2SW \/757
mathematicians around the world had contributed to the as the transformation equations of x3 + y® = z% and P + s
theorem Finally Professor Andrew Wiles, proved the =t respectively through the parameters called a, b, ¢, d, e
theorem completely in 1995 and his proof was published in  and . We have used the Ramanujan-Nagell equation 2" = 7
the Journal ‘Annals of Mathematics’. His proof involved ;2 54 for this proof we are using the solutions 25 = 7 + 52
highly advanced mathematical tools and techniques [4]. or27=7+1120or 215=7+ 1812 E and R are any distinct

odd primes, each coprime to each of x,y, z%, r, s, t, 7 and ¢
Il. ASSUMPTIONS and F¥3 = (23"2rst); x = 11; y = 53; 7% = 11° +53% = 82 x
1) We initially hypothesize that all r, s and t are non-zero  2347. We can choose X, y, z% such that they are coprime to r,
integers satisfying the equation s and t; otherwise, we have the choice of assigning alternate
P +sP =t values for x, y, Z2such that x = 17, y = 47; 2 = 173 + 473 = 82
where p is any prime > 3, and establish a contradiction in % 1699 and so on.
From equation (1), we get
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A Proof for Fermat's Last Theorem using an Auxiliary Fermat's Equation

C\/’E—d /R1/3 — /23n/25p (5)

e\/F1/3 4 f\/E1/3 :\/67/323 (6)

and  eVr? — fJ11RY® =7°3¢t° )

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

= (VB3R P76 ) [[JF s 27 x 7 |
b=(V3x 272’5 ~Ir7s | /[JF s + V2 x 757
(J/2347RTY 42T ETRS )/(J(?R)Ttu\/ﬁ)
d= (J2347y3t—J23"’271’3sPtp)/( (7R)“3tp+\/ﬁ)
e=(+11 R5’3e7’323+JE1’375’3tP)/(J11F1’3R5’3+JE1’3rp)

and (\/67/3 _\/F1/375/3tp)/(\/11F1/3R5/3 +JE1/3rp)
From (3) & (7), we have
V7 sfi? = (@257 ~bF™? | (V7R + £ VIR | fe)
ie, rP I{(a)\/Z“/2x75’35ptp +(af)\/11X2n12R5/35p _(b)\/Fll375/3tp _(bf)JllFl/sRS/s}/(e)
From (2) & (5), we get

s | N b FT |efE-d R
\/57\/57 (a 2n/2) [ \/W J

e, s =|(c)VIt—(d) VR™r +(bc) VFt - (b} VR /[2')

c

From (4) & (7), we get

ST i | 24T ~dVE™ | eyrP — VLIRS
= (C 71/3) ’75/3
e, t° :{(e) J2347y°r" — 11x 2347R°7y? — (de) JEr” +(d)x/11E5’3R5’3}/(7c)

Substituting the above equivalent values of r?, sP and t° in the Fermat’s equation t° = rP + sP after multiplying both sides by
{(7x2") (ace)} , we get

{2r (ae)}{(e)J2347y3rp —11x2347R%y? —(de) VE**r° +(d)\/11E5’3R5’3}
={2" x?ac}{(a) V27275370 1 (af ) V11x 2" 2R%%sP — (b) FY 7P — (bf )J11F1’3R5’3}
+{(7xce)f{(e) VPt (d) VR +(bc) VF™t - (bd) JFR™ (8)

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 by

{(\/Fl/3s+\/2n/2€5/3sp)2(\/71/3R1/3tp +\/E5/3t)2(\/11F1/3R5/3 +\/El/3rp)2}

for freeing from denominators on the parameters a, b, c, d, e and f, as worked out below, term by term.
I term in LHS of equation (8), after multiplying by the respective terms and substituting for {ae?}

— (22847 y°r? |(VF s 227 || (712 RY) 4 (E%%) + 24P TR ETRY

X(\/53F1/3X3 +\/€5/3rp){(11R5/3€7/323)+(75/3 E1/3tp)+2\/11R5/3€7/323\/75/3E1/3tp}

On multiplying by
{(2"\/2347x vr? )\/2n/2€5/35p (2\/,[;3_4\/71/3 E5/3R1/3)\/53F1/3X3 (2\/11R5/3€7/323 \/75/3 EL3¢P )}

we get

{(zm xTER(" ) V11x° 53y 23472° V2 x FPr Pt
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which will be rational since x = 11; y = 53; z° = 82 x 2347 and FY3 = (2372 rst).
I term in LHS of equation (8), after multiplying by the respective terms and substituting for {ae)}

— (-2 11x 2347 < Ry ) (JF s 272 467 )72 RY1P) 4 (B + 247 PP ETRYE

x(\/llFmRm +\/E1/3rp)(\/53|:1/3x3 +\/€5/3rp)(\/11R5/3€7/323 +\/75/3 E1/3tp)

On multiplying by

{(—2”J11><2347><R5/3y3)\/2n/2€5I3Sp(2\/@7\/7“3E5/3R1/3)\/E1/3rp \/53F1/3X3\/75/3E1/3tp}

we get

{—(2”*1 <TERI? )11 B3y (2347277 °° (FE) " st

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

=(_2n\/Es/3rp)(\/F1/35+\/2n/2€5/35p)(J71/3R1/3tp +«/E5’3t)(\/53F“3x3 +J€S/3rp)

x(\/2347y3t _\/23n/275/3sptp){(11R5/3€7/3Z3)+(75/3 E1/3tp)+2\/11R5/3€7/3z3 J7° E1/3tp}

On multiplying by

{(_zn\/E5/3rp)\/2n/2€5/3sp \/71I3R1I3tp \/53F“3x3\/2347y3t(2\/11R5’3€7’3z3\/75’3E1’3tp)}

we get

{-(2“1 XTERCL? V1L (53y°/23472° V22 F¥r st

Which will be rational since x = 11; y = 53; z° = 82 x 2347 and F'® = (23V2 rst),
IV term in LHS of equation (8), after multiplying by the respective terms and substituting for {ade)}

=(2"\/11>< E5/3R5/3)(JF1/38+\/2n/2€5/3sp)(\/71/3R1/3tp +\/E5/3t)(\/11F1/3R5/3 +\/El/3rp)

X(\/53Fl/3x3+\/£5/3rp)(\/2347y3t_\/23n/271/3sptp)(\/11R5/3€7/323 +\/75/3El/3tp)

On multiplying by
{(2”\/11>< E5/3R5/3)\/2nl2€5/38p\/7ll3R1l3tp \/Ell3rp\/53F1l3X3\/2347y3t\/75l3E1/3tp}

we get

{(2" X TERt? ) V11 53y* |[2347 x 2 x(FE)" emrpspt}

which is irrational since FY3 = (2°"2 rst).
I term in RHS of equation (8), after multiplying by the respective terms and substituting for {a%c}

=(7X2n)\/2n/2><75/3$ptp (\/7113R1/3tp +\/E5/3t){(llF1/3R5/3)+(El/38p)+2\/11F1/3R5/3 \/EIISrp>

x| (53R ) + (7277 ) + 24/B3F X I J234TRPYF 42 ET ST |

On multiplying by

{(7X2n)\/2nlzx75/33ptp \/71’3R“3tp(2\/11F“3R5’3\/E1’3r")(53F“3x3)\/m}

we get
|(2 7 x538RX’s"t?) VL1Fr | + F*JF" = F)

which is irrational.

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

=(7X2n)\/11X2n/2XR5/3Sp (\/71I3R1/3tp +\/E5/3t)(\/11F“3R5/3 +\/E113rp)(\/€7/3z3rp _\/Fl/375/3tp)

x| (53R ) +( 7277 ) + 24/B3F X VI | J234TRPYF 42 ET S |

On multiplying by
{(7x2“)J11x2“’2 x R**sP JE*tEr? (2\/53F1’3x3 JERrP | 2347R Y Je7’3z3rp}

we get
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{2“1 xTERFP (2411 \[53y® /2347 x 2° /22 F“3r“spt>

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

=(_7X2n)\/F1/3X75/3tp(\/7113 RY3tP +\/E5I3t){(llF1/3R5/3)+(E1I3FP)+2'\/11F1/3R5/3 \/El/3rp}

x(VB3F T 4177 | (B3x 27?7 | (2347R Ty 22 ES?

On multiplying by
{(_7X2n)\/F1/3X75/3tp\/71/3R1/3tp(2\/11F1/3R5/3\/E1/3rp)\/53F1/3X3\/53X2n/2X38p \/23n/2E5/3Sp}

we get
{—(22n+l %53 7” ERKCs"? ) Y11 Frp}

This term gets cancelled with that term worked out under | term in RHS of equation (8).
IV term in RHS of equation (8), after multiplying by the respective terms and substituting for {(ab)cf}

=(—7><2”)\/11F1/3R5/3 (\/71/3Rll3tp +\/E5/3t)(\/llF1/3R5/3 +\/Ell3rp)(\/€7l323rp _\/Fll375/3tp)

X(VBIF I 47 | (JBBx 2”7 |(J234TR Y 4 V2P ET ST

On multiplying by
{(_7X2n)\/11Fl/3R5/3\/E5/3t\/Ell3rp\/(5/3rp \/53X2n/2x38p\/2347R1/3y3\/€7/323rp}

we get

|~(2" < 7ERr ) V11 B3y" V2347 x 2 V2 P F st

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

:(7\/m){(|:1/3s)+(65/3Sp\/2_n)+2\/F1/3S\/2n/2€5/3sp}(\/11F1/3R5/3 +\/E1/3rp)

x{(2347 xRy )+ B s7 V2 | +2,/2347 < RTy 2 ST } (VIR 77 PR |

On multiplying by

{(7«/5)(2«#“35«/2“’2 (75" | LLF R (2347 x R“WﬂW}

we get
{(2x7 x11x 2347R?y*(? ) 5P 2" Fmrptf}
which is irrational.
VI term in RHS of equation (8), after multiplying by the respective terms and substituting for {(cd)e} is

= (7R ){(F”ss)+(65’3Sp\/2_“)+2\/F1’3S\/2”’2€5’3s"}(\/11F1’3R5’3 +VETT)

X(\/2347XRll3y3+\/23nI2E5/SSp)(\/2347y3t_\/23n/27ll3sptp)(\/11R5I3£7I3Z3 +\/75/3E1/3tp)

On multiplying by
{(_7 Rmrp)(Fl/as)\/llFl/3R5/3«/23”/2 E5/3gP (_\/23n/271/3sptp)\/75/3E1/3tp}

we get
{(2“ x7?ERsP? ) {11x 2" Frp} ( SEN=IE :JE)
which is irrational.

VIl term in RHS of equation (8), after multiplying by the respective terms and substituting for {bc?e)} is
=(7\/F“3t)(\/F”3s+\/2"/2€5’3sp)(\/11F1’3R5’3 +\/E1/3rp)(\/53><2n/2x35p _ rps)
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x{(2347 xRy )+ B 572" | +2,/2347 xRV 2 PSP } (VAR 7 PR |
On multiplying by
{(7\/F1/3t) \/Zn/ZESISSp \/ElISrp \/53>< N2 43P (2\/2347 < R1/3y3 \/23nl2 E5/3gP ) \/11R5/3€7/323}

we get

{(2“+1 x70%s° ) ERV11x" |[53y° /2347 x 2° /2" F“3rpspt}
which is rational.
VIII term in RHS of equation (8), after multiplying by the respective terms and substituting for {b(cd)e} is

:(_7\/F1/3R1/3)(\/F1/35+\/2n/2€5/35p)(\/11F1/3R5/3 +\/Ell3rp)(\/53xznlzx3sp _ /rps)

x(\/2347>< R1/3y3 +\/23n/2 E5/3gP )(\/2347y3t _\/23n/271/35ptp )(\/11R5/3€7/323 +\/75/3 EV3¢P )

On multiplying by
{(_7\/F1/3Rll3)\/Zn/2£5/3sp \/ElISrp \/53X2n/2x3sp \/an/z ESISSp\/2347y3t\/11R5l3€7/323}

we get

{—(2" xT70°sP | ERVLLX \53y° V2347 x 2° 2" F2r PPt

which will be rational.
Sum of all rational part in LHS of equation (8)

_ {(2“2 x TER(t® ) \11x° |[53y° /234727 /2" x F1’3rps°t} (vide | term)

—{(2n+l < TER( ) V104 B3y V23472 2 T RS (vide 11 term)

—{(2 x7ER VL1 B3y 28472 N2 P F s

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

:{(2“ x TER(?) V11X 53y /2347 x 2° /2" 2 Fr PsPt (r® +s°)}

(combining 11, 1V, VII and VIII terms)
Equating the rational terms on both sides of equation (8), we get

{(2”“ XTERCY V11X 53y° 23472° V2 ForPs it

:{(2” xTERCH V11X 53y° V2347 < 2° 2" F2r st (v rPast=t?)
That is

{(2n x TER(?t? ) 11X |[53y° /2347 x 2° /2" F1’3rps"t} =0
Dividing both sides by

|(27 x7ER )11 B3y* V23477 |

we get
(V2T FPsi <0 [+ 2t [ro) =]

( F1/3 _ 23n/2 I’St)

That is, either r=0;0ors=0;ort=0.

This contradicts our hypothesis that all r, s and t are non-zero integers in the equation rP + sP = tP, where p is any prime >

3, thus proving that only a trivial solution exists in the equation.
Il CONCLUSION equgtlons by substituting the
equivalent values of r?, SP &

Equation (8) was derived from the transformation tPin the Fermat equation r?
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+sP =t

The only main hypothesis that we made in this proof,
namely, r, s and t are non-zero integers has been shattered
by the result rst = 0, thus proving the theorem.
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