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An Elementary Proof for Fermat's Last Theorem
using Three Distinct Odd Primes F, E and R

P. N. Seetharaman R)

Abstract: In number theory, Fermat’s Last Theorem states
that no three positive integers a, b and c satisfy the equation a"
+ b" = c" where n is any integer > 2. Fermat and Euler had
already proved that there are no integral solutions to the
equations x3 +y3 =273 and x* + y* = 7% Hence it would suffice
to prove the theorem for the index n = p, where p is any prime >
3. In this proof, we have hypothesized that r, s and t are positive
integers in the equation r* +sP =tPwhere p is any prime >3 and
prove the theorem using the method of contradiction. We have
used an Auxiliary equations x3 + y® = 2% along with the main
equation rP + sP = tP, which are connected by means of
transformation equation through the parameters. Solving the
through transformation equations we get the result rst = 0,
showing that only a trivial solution exists in the main equation.
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Abbreviations:
LHS: Left Hand Side
RHS: Right Hand Side

I. INTRODUCTION

During 1637, the French mathematician Pierre de

Fermat conjectured in the margin of a book that the
equation x" +y" = z" has no integral solutions for x, y
and z, where n > 2 [1]. He mentioned therein that he
himself had found a marvelous solution to x" + y" = z", with
n > 2, but the margin was too narrow to contain it. However
his proof is available only for x* + y* = z* using infinite
decent method [2]. Subsequently Euler and others proved
the theorem for x® + y® = z%. Later on Sophie Germain
proved the theorem for a general case, and subsequently E.E
[3]. Kummer proved the theorem for regular primes [4].
Many mathematicians worked on this theorem by which
number theory developed leaps and bounds [5].
Mathematicians found a close relationship between Fermat's
Last theorem and Elliptic curve [6]. Finally in 1995 Andrew
Wiles proved the theorem completely [7]. Many
mathematicians have analysed and explained the theorem in
all aspects [8]. In this paper we are trying for an alternative
elementary proof for Fermat’s Last theorem [9].
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Il. ASSUMPTIONS

A. We initially hypothesize that all r, s and t are non-
zero integers satisfying the equation r* + sP = t° where
p is any prime > 3, and establish a contradiction in
this proof. We can have gcd(r, s, t) =1

B. We employ the Auxiliary equation x® +y* =z along
with the main equation r° + s = t? Since we are
proving the theorem only in the main equation, we
have the choice of assigning suitable numerical values
for x, y and z8. Without loss of generality we can have
x and y as positive integers; z° a positive integer; both
z and z? irrational. In this proof we have assigned the
values as x =53; y = 11; z3 = 53 +113 = 82 x 2347. We
have created transformation equations to the above two
equations and linked them through parameters called a,
b,c,d, eandf.

C. F, E and R are distinct odd primes; each coprime to X,
y,z% r.sand .

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

(a«/t—p+b\/@)2+(c 2347+d«/E)2:(e\/EST+f\/§)2 N0)

and

(aF BVE) +(c” VR ) = (457 - 1R ()i

as the transformation equations of x> + y3 =z and rP + sP
= tP respectively, through the parameters called a, b, c, d, e
and f. Here x = 53; y = 11; and 2 = x® +y® = 53% + 11° = 82x
2347. F, E and R are distinct odd primes, each coprimes,
each coprime to x, y, 25, r, sand t.

From equation (1-i) and (1-ii, we get

alt’ + bWIIEE = ()

aJF ~bVE =" ©)
c\2347 +dF =fy° @)

cVr? —dR® =/sP )
eVJET? 1 £53 =7 (6)
and ey/sP — fRY® =+t (7)

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

a=(\/§+x/llETrp)/(\/Et_p+W)
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~ (VR —rt7) [(JE +11Fe”
o= (JRPy +Fs? ) /(VFr +2347R
d =(VrPy’ —V234757 ) /(JFr? +V2347R" )
e =(\/R”323 ++/53t" )/(\/533p +JETRT)
and 1 =(VZs" —JET ) /(VBas” + VETR

From (3) & (5), we have

Jre xfr? = (aJ_ bJ_ (\/_+d\/R57)/(c)
e, 1 ={(a)VFs” +(ad)}VFRT - (b)VEs” - (bd) VER™ | /(c)

From (5) & (7), we get

\/s_px\/s_p:(c rP —dﬁ)(\/t_“r f\/RlT)/(e)
ie, sP ={(c) rPtP +(cf)\/R”3rp —(d)\/Rs“tp —(df)R}/(e)

From (2) & (7), we get

\/t_pX\/t_p=(\/X_3—b\/11F)(e s"—fx/RlT)/(a)
e, 17 ={(e)VS” (1)VRTX ~ (be)VLIETS" + (bf JNAIETR™ | f(a)

On substituting the above equivalent values of r?, sP and t? in the Fermat’s equation t? = r? + sP after multiplying both sides
by {(ace)}, we get

{(ce)}{(e)V's” ~(1)VR*X ~ (be)J11E™s" +(bf )V11E°R™" |
:{ae}{(a) Fs® +(ad)VFR®"? —(b)@—(bd)@}
{( )}{( )\/rptp ( )\/Rua p (d) /Rsxatp —(df)R} 8)

Our purpose is to compute all rational terms in equation (8) and equate them an both sides, after multiplying both sides by

2 2 2
( Et? +\/11FE“3) (\/Fr" +J2347R5'3) (\/535p +JE5’3R1'3)

for freeing from denominators on the parameters a, b, ¢, d, e and f, and again multiplying both sides by (E”S\/y) for

obtaining some rational terms, as worked out hereunder term by term.
I term in LHS of equation (8), after multiplying by the respective terms and substituting for {ce?}

=5 {(Et?)+ (11FE" )+ 262 V11t | (VFr +2347R°"
X(Ellz\/y)( ’R5’3y3+\/§){(R“323)+(53t”)+2 ,Rll323\/53t_p}

On multiplying by

{\/x3sp (287 11Ft ) V2347 (¥ fy |Fs" (24R72 VBat? )}
We get
{(aFERst” ) B3x° i1y 23477" |

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

:(—\/R1’3x3 ){(Etp)+(11FE”3)+2E2’3m}(ﬁ+\/2347R5’3)
X(El/s\/y)(\/w+ﬁ)(\/Rll3zs+\/53tp)(\/zssp _JEs/3tp)

Rational part in this term

_ {(—\/W)(ZEZ”’\/MFI" )V2347R°" (E”%/?)«/Fs_')\/sst_"\/ﬁ}
—{~(2FERs"t? )V53x* i1y V234777

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

= (—VL1ES )(VE +VLIFE"? )(VFr® ++/2847R" ) (VR —rt7 )
<(EY )(VRTY +Fs” ){(R*2")+ (537 + 2Rz JBar” |

Rational part in this term

_ {(—JllEl’Ssp )\/ﬁ J2347R R (B2 [y )Fs” (2\/R“3z3 J53t” )}
~{~(2FERs"t" )B3x" (ily V23472’

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

:(\/11E1’3R”3 )( Et’ +V11FE" )(ﬁ +7/2347R% )(ﬁ et )
x(E1/3\/y)(\/W+\/FS_p)(\/RMZ3+\/53tp)(\/z3sp _JEs/3tp)

Rational part in this term

—[VLLE" R VEL V2347RT VR (B |y )VFs? VB3t V2's” |
- {(FERsptp)\/53x3 Jiiy23472°

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

~JFs® {(2347R5’3)+(Fr”)+2\/2347R5’3 JEr? }(\/E5’3R“3 +\/535p)
<(Ey ) (VRz 4 B3t ){(Ex') + (L1E"r? )+ 267 VL1x'r? |

Rational part in this term

- {\/ Fs? (2v/2347R% VFr? |Bas” (E1° |y |VR™z" (2E7° 11 )}
_ {(4FERr”s" NES «/11y\/2347z3}
Il term in RHS of equation (8), after multiplying by the respective terms and substituting for {(a%de}
—JFR (J2347R +Fr” )(VET'R™ +B3s” ) (€Y )

() + (1B )+ 2B° AT | (7 y —V2347s" (VR + B

Rational part in this term

- {JFR5’3 JFr? 53s? (E1’3J§)(2E2’3J11x3r° )(—\/23475p )JRl’3z3}

We get
{~(2FERrs”)Bax’ i1y 23477 |

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

_ (_@){(2347R5’3)+(Frp)+ 2\2347R° \/FT"}(\/EMRM +«/@)
<(EJy ) (VR +5at? )(VEX +VL1E"r? | (VR —rt?)

Rational part in this term

- {(—@)(ZWW)@(E“aﬁ)\/Rl’sf JLIEr? ﬁ}
—{~(2FERr?s? )5ax" {11y 234777 |

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

= (—VER")(V2347R"® +JFr? )(WJF\/%?)(EM\/V)
x(@ﬂ/llETrp)(ﬁ—\/rptp )(\/rpy3 —/2347s? )(\/R1/323 +\/53tp)

Rational part in this term

= |(-VERT R Bas? (£ Jy ) VILETr VR (234757 | R
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_ {(FERr”sp)\/53x3 1/11y\/2347z3}
V term in RHS of equation (8), after multiplying by the respective terms and substituting for {ac?}

= Jrete (\/ﬁ +11FE"? ){(E5’3R“3)+(535’°)+2\/E5’3R”3 \/5359}
x(E“ﬂ/?)( Ex3+\/11ET|"’){(R5’3y3)+(F5")+2\/RT3y3\/§}

(i) Rational part in this term

— (et B (5357 (¥ |y )VLLET T (Fs?)|
= {(53x FEr’s**t®) i1y}

:{Wﬁ(E5/3R1/3)(El/s\/y)@(Rs/sys)}
(R

Which will be irrational if r is coprime to x = 53 and y = 11; if not, we have the choice of assigning alternative values for x

and y such that x = 17; y = 47, 22 = 17° + 47 = 82 x 1699, such that r is coprime to 17 and 47.
VI term in RHS of equation (8), after multiplying by the respective terms and substituting for {ac?f} is

= JRr? (Ve +VLIEF” )(VETR™ +/B3s” ) (E*°\y
x( Ex® +\/llETr"){(R5’3y3)+(Fsp)+2\/W\/Fs_”}(\/ﬁ—ﬁ)

(if) Further on multiplying by

On multiplying by

{\/R1/3rp \/Et_p\/ESBRl/B(E1/3\/§)W(R5/3y3)(_W)}
We get

{—(E8’3R2y3r"tp)./11y}
Which will be irrational since E is an odd prime.
VII term in RHS of equation (8), after multiplying by the respective terms and substituting for {a(cd)} is

— (VR )(VEL +AIFE ) {(E°RY?) + (535" ) +-+2ETRY VB3s” | (E"y )
<(VEX +NLIE T )Ry RS ) ({yr? — V234757 )

On multiplying by

{(_\/W)\/Et_p(E5/3R1/3)(Eus\/y)\/llEl/srp\/Rs/sys\/ysrp}

We get
{_(E8/3R2y3rptp)\/m}
Which is irrational.

VIII term in RHS of equation (8), after multiplying by the respective terms and substituting for {a(cd)f} is

= (-R)(VEL" +VL1FE™® ) (VETR™ +B3s” ) (E**\y )
x( Ex® +V11EY3r? )(\/RS”’y3 ++/Fs? )(\/ysrp —[23475" )(\/ze’sp —\/Es’stp>

On multiplying by
_ {(-R)W@(E“ﬁ)@ﬁ(—m)ﬁ}
~{(FERs™ )VB3x* i1y /23477 |
Sum of all rational terms on LHS of equation (8)
~{(FERst" 53" {1y V23472 |
Sum of all rational terms on RHS of equation (8)

- {(FERr"s")\ISBX3 \/1Ty\/234723} (combining | to IV terms)

4 {(SSFErDSZPtP) \/1Ty} (vide V term)
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+{(FER32")\/53x3 J1TyJ2347z3} (vide VI term)
~{(FERs")VB3x° i1y</234727 (" +5")
+{(53FEr"s?*t® ) i1y}

—{(FERs?)VBax* ity 23477

(...rp +gP :tp)

+{(53FErpsz"tp)1/11y}
Equating the rational terms on both sides of equation (8), we get

{(53FErPs?®t®) ity } =0
(53FE)11y

(r"sz"t”)zo

Dividing both sides by

We get

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, with p any prime > 3,

thus proving that only a trivial solution exists in the equation.
I1l. CONCLUSION

In this proof equation (8) has been obtained from the two
transformation equations for x® + y® =z and r° + sP = t°. by
using the equivalent values of rP, s* & t°, which are
substituted in the equation r? + sP = tP. Hence the result rst =
0, that we get from equation (8) proves that there is no non-
zero integer solutions exists in the equation P + sP = tP.
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