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An Elementary Proof for

using Three Distinct Odd Primes F, E and R

P. N. Seetharaman

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
+ 3% =22 and x* + y* = 7*. Hence, it would suffice to prove the
theorem for the index n = p, where p is any prime greater than 3.
In this proof, we have hypothesised that r, s, and t are positive
integers in the equation rp + sp = tp, where p is any prime greater
than 3, and we prove the theorem using the method of
contradiction. We have used auxiliary equations x’ + y° = 773,
along with the primary equation rp + sp = tp, which are connected
using a transformation equation through the parameters. Solving
the transformation equations, we get the result rst = 0, showing
that only a trivial solution exists in the central equation.

Keywords:  Transformation  Equations, Two Fermat’s
Equations. 2010 Mathematics Subject Classification 2010: 114-
XX.

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
xn + )" =znhas no integral solutions for x, y and z, where
n > 2 [1]. He mentioned therein that he had found a
marvellous 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* = 7%, 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 contributed to the development of this
theorem, resulting in significant advancements in number
theory. Mathematicians have found a close relationship
between Fermat's Last Theorem and elliptic curves. Finally,
in 1995, Andrew Wiles proved the theorem completely.
Many mathematicians have analysed and explained the
theorem in all aspects. In this paper, we attempt an
alternative elementary proof of Fermat’s Last Theorem.
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II. ASSUMPTIONS

A. We initially hypothesize that all r, s and t are non-
zero integers satisfying the equation P + sP = tP where
p is any prime > 3, and establish a contradiction in
this proof. We can have gcd (v, s, t) = 1
B. We employ the Auxiliary equation x* + y3 = 7%, along
with the primary equation rp + sp = tp. Since we are
proving the theorem only in the central equation, we
have the choice of assigning suitable numerical values
for x, y and z’. Without loss of generality, we can
assume that x and y are positive integers, z3 is a
positive integer, and both z and z2 are irrational. In this
proof, we have assigned the values as x =53, y = 11, Z3
533 +113 82 x 2347. We have created
transformation equations for the above two equations
and linked them through parameters a, b, c, d, ¢, and f.

F, E and R are distinct odd primes; each is coprime to
X,V,z3,and r. s and t.

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

(aJt7 ThTIE™ )2 +(cV2347 +dﬁ)2 :(er55T t fJ%)2 (1))

and

(P ~0E) +(edr” ~ad® | =(eds” i VRT) (1)

as the transformation equations of x> +3* = z3 and # + &
= #” respectively, through the parameters called a, b, ¢, d, e
and £, Here x = 53; y = 11; and 2> = x> +° = 53% + 113 = §2x
2347. F, E and R are distinct odd primes, each coprime to x,
¥, 25, r,sand .

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

ai” + HE” =Jd¢ ()

aNF ~bE =" 3)
2347 +d\F = [y* &)
N —dR® =s" )
~NET 4 53 =42 (6)
and eys” — VR =" (7)

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

o= (B +ATTET7 ) (57 T
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b=(\/F_x3—W)/( Et’ +m)
c=(VRy +Fs” ) [(NFr 234787 )
4P 7
e=(\/R1/3Z3 +~/531 ) / (J53sp +\/E5/3R”3)
and f =(\/z3sp —VE" ) / (J53sp +JES/3R“3)

From (3) & (5), we have

\/r_"X\/r_":(a\/f—b\/E)(\/s_p+d\/W)/(c)
ie, " ={(@WF +(ad PR ~(DWES” - (bdNERT| [(c)

From (5) & (7), we get

\/s_prs_p:(C\/r_"—d R5/3)(\/t7+f\/1317)/(e)
i, s =Nt (N WRTr ~(@NR ~(d)R] [(e)

From (2) & (7), we get

i = (N =TET ) (57 = 1R ) f(a)
e, 1 ={(NES —(NWRTE ~(beNIES” +(b WIETRT | [a)

On substituting the above equivalent values of 7, s* and # in Fermat’s equation, # = ¥ + s# after multiplying both sides by
{(ace)} , we get

{(ce)}{(e)\/ﬁ ~(SINR"x —(be)N11E s +(bf )N 1E”3R”3}
~{ae}{(@)WFs" +(adWFRT ~(b)Es” ~(bd)VERT |
(@) (Wt +( R ()R ~(af)R| )

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

2 2 2
( Er” +41 1FE“3) (\/Fr” +J2347R5/3) (\/53s” +JE5’3R‘/3)

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

— s’ {(Etp)+(1lFE”3)+2E2/3 11th’}( Fr”+\/2347R5/3)
(B3 ) (VR Es (R )+ (5307 )+ MR 5307

On multiplying by

{\/x3s” (27 ViR )N2347R (B v WEs” (VR 2537 )}
We get
{(4FERS"t” )53 (1123472 }

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

:(—\/R'/3x3 ){(Eﬂ’)+(1 1FE" )+ 2B UIFe }(\/ﬁ+\/2347}e5’3 )
x(E1/3\/;)(\/W+\/FAT’)(\/Rmz3 +53¢7 )(\/z3s" —\/ES”t’”)

Rational part in this term

- {(—\/W)(ZE”\/I 1Ft” )J2347R5/3 (EI/S\/;)\/FS_‘D\/537\/ZS7}
~{~(2FERse" |53 {TTy/23472"

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

=(— 11Es” )( Et* +TIFE™ )(W+\/2347R5/3)(W—W)
X(E‘”\/})(\/W+\/FTP){(R”3Z3)+(53¢)+2\/W\/537}

Rational part in this term

_ {(_\/1 1E3s? )\/E?\/2347R5/3 \/E(Em\/;)ﬁ(z /R1/3Z3 W)}
_ {_(2FERSP#’ )33+ (TTy/23472 }

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

:(\/1 1EVR )( Et? +IIFE" )(\/WJM/2347R5/3 )(\/E—W)
x(E”}\/;)(\/W+\/Fs_")(\/R”323 1530 )(\/z3s" —\/ES”t’”)

Rational part in this term

~(E R e 23478 e (B [y Vs 53 VZs 7|
_ {( FERs"t? )53’ {[TTy/23472"

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

—JFs’ {(2347R5/3)+(Fr”)+2\/2347R5/3 JE? }(\/E5/3R'/3 ++/53s” )
(B (VR #5307 ){(Bx )+ (E" )+ 262 1|

Rational part in this term

- {\/Fsp (223478 s3s” (B R (287 i )}
_ {(4FERr”s” )53 (11423472 }
II term in RHS of equation (8), after multiplying by the respective terms and substituting for {(a*de}
R (234787 w7 (VETRT 45357 ) (£

(B )+ (1B )+ 28 T | (i v 234757 ) (VR 4537

Rational part in this term

- {\/FR” V535 (B 7 ) 262 Nines ) (234757 |NRTZ }

We get
(~(2rERrs” 5327 TTy\23477" |

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

_ (_\/ﬁ ){(2347R5/3)+(Fr”)+2\/2347R5/3 JE }(\/15:5’313”3 /535" )
X(E'B\/;)(\/Rmf +\/§)(\/E7x3+\/1 1EV 7 )(\/FTB—W)

Rational part in this term

= {(~VE ) (2V2ATRT N |3 (£ Jy WRTENTE
~{-(2FERrs” |53 {TTy23472" |

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

= (VR ) (V23478 w7 )(VETRT 45357 ) (£ )
x(@+m)(\/ﬁ—\/rl’tﬁ )<\/r”y3 —\/2347sp )(\/R”323 +\/53tp)

Rational part in this term

= |(VERT W53 (5 WIET E (234757 VR |
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_ {( FER"s" )53 T1y\23472° }
V term in RHS of equation (8), after multiplying by the respective terms and substituting for {ac?}

:W( Et? +\/W){(E5”R”3)+(53sp)+2\/ETR”3«/§}
x(E1’3ﬁ)(JFﬁ+m){(RS/3y3)+(st’)+2\/RT3y3\/FTP}

(1) Rational part in this term

=N (537 ) (B )WUET (Fs )|
= {(53><FEr”s2pt” )\/ll_y}

:{WW(ES/SRI/S)(EI/S\/;)\/F)C?&(RSBJ}.%)}
{2 ro) )

Which will be irrational if 7 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, 23 = 173 + 47 = 8% x 1699, such that r is coprime to 17 and 47.
The VI term in the RHS of equation (8), after multiplying by the respective terms and substituting for {ac?f}, is

=\/Tr"( Et” +11EF™ )(\/E”R'“ #5357 (£
x( Ex® +\/11ETF”){(R5/3)/3)+(Fs”)+2\/RS/_3y3\/FS_p}(W—\/W)

(i1) Further, multiplying by

On multiplying by

{\/Rl/3rp \/E?\/ESBRI/B (EIB\/;)\/W(Rmy})(—\/W)}
We get

{—(E8/3R2 v )i 1y}
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 (Ve +W){(E”R”3)+(53s1’)++2\/W@}(E”3\5)
x( Ex’ +\/11E”3;”’)(\/R5/3y3 ++/Fs” )(W—m)

On multiplying by

{(_W)W(ESBRM)(El/z\/;)\/llEmrp\/Rsuyz\/yarp}

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

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

= (-R)(VE +\FET |(VETR™ +5357 ) (£ [y
><( Ex’ +\/11E”3rp)(\/R5/3y3 + Fs”)(\/y3rp —\/2347Sp )(\/z3sp —\/Emtp)

On multiplying by

_ {(—R)\/l 1FE" \/537(15”3\/;)@«/&_?(—\/@)\/237}
_ {(FERSZP )53 (T1y/23472" }

Sum of all rational terms on the LHS of equation (8)
_ {(FERsPtP W53 (1123472 }

Sum of all rational terms on the RHS of equation (8)

= {(FERr”s" )\/53x3 Jily \23477° } (combining I to IV terms)

+{(53FEr”s2”t" N 1y} (vide V term)
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(FERs )W53x TIy23472° | (vide VI term)

{(FERS™)

= {(FERs’” )V/53x° JT1y423472° }(rp +s7)
+{(s3FEr" s ) 11y}

—{(FERs 7 V5327 Ty 23477 |

oy pgP =P
( )

+ {(53FEr”s2pt" INE y}
Equating the rational terms on both sides of equation (8), we get

{(s3FErs>er) Ty} =0
(53FE) 11y

(rs?717)=0

Dividing both sides by

We get

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

This contradicts our hypothesis that all , s and ¢ are non-zero integers in the equation 7* + s” = #, with p any prime > 3,

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

In this proof, equation (8) is obtained from the two
transformation equations for x3 + y3 = z3 and rp + sp = tp,
by substituting the equivalent values of rp, sp, and tp into
the equation * + s» = #. Hence, the result rst = 0, which we
obtain from equation (8), proves that there are no non-zero
integer solutions to the equation 7 + s = #.
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