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An Elementary Proof for Fermat's Last Theorem
using a Transformation Equation to Fermat's

Equation L)

P. N. Seetharaman

Abstract: Fermat’s Last Theorem states that there are no
positive integers x, y and z satisfying the equation x" + y" = z",
where n is any integer > 2. Around 1637 Fermat proved that there
are non-zero solutions to the above equation with n = 4. In the
18" century Euler treated the case n = 3, thereby reducing the
proof for the case of a prime exponent > 5 in this proof we
hypothesize that r, s and t are positive integers satisfying the
equation rP + sP = tP, where p is any prime >3 and establish a
contradiction. We use an Auxiliary equation x® + y® = z® and
create transformation equations. Solving the transformation
equations we prove that only a trivial solution exists in the main
equation rP + sP = P,
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I. INTRODUCTION

Around 1637, Pierre de Fermat, a French

Mathematician, wrote in the margin of a book that the
equation x" + y" = z" had no solutions in positive
integers, if n is an integer greater than 2. Although Fermat
claimed to have found a general proof of his conjecture, he
left no details of his proof. Leonhard Euler proved the
theorem for the exponent n = 3, during 1770; Dirichlet,
Legendre, Gabriel Lame proved the theorem for n =5 and n
= 7[1]. Around 1820, Sophie Germain proved the theorem
partially, if ¢ isa prime and (2¢ + 1) is also prime, in the

Fermat’s equation X' +Yy" =z" , with exponent ¢ does not

divide (xyz). Ernst Kummer made the first substantial step in
proving a part of Fermat’s last theorem for many cases [2].
Hundreds of eminent mathematicians around the world in
the last 350 years had contributed to Fermat’s Last
Theorem, by which number theory was developed rapidly.
Finally in 1995 Professor Andrew Wiles, along with
Professor Richard Taylor, proved the theorem completely
and his paper was published in ‘Annals of Mathematics’.
His proof involved highly complicated and advanced
number theory, which won him, Abel Award [3].
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Many mathematicians have analysed explained the theorem
in all aspects [4]. In this proof, an alternative elementary
proof for Fermat’s Last theorem has been tried [5].

Il. ASSUMPTIONS

1) We presume that all r, s and t as positive integers

satisfying the equation

P +gP =tP
where p is any prime > 3, and establish a contradiction.
Obviously ged(r, s, t) = 1; Jst will be irrational, since
both s & t cannot simultaneously be squares.

2) For supporting the proof in the equation r* + sP = tP
we use the Auxiliary equation x3 +y® = z% Wherein,
without loss of generality we can have both x and y as
positive integer, z3 a positive integer; both z and z?
irrational. Since we are proving the theorem only in the
main equations  rP + sP =P, we have the choice of
assigning the values as x =17; y = 47; 22 = 173 +47% =
82 x 1699. The two equations x3 +y% =z3and r’ + sP
= P are interconnected by means of using
transformation equations having parameters called a, b,
¢, d, eandf.

3) Wetake F, E and R as odd primes with E = R; F, E,
R will be coprimesto x,y, 23, r, s, tand also r, s, t are
coprime to x, y, z% If not, we have the choice of
assigning alternative values of x =11; y = 53; z8 = 118
+53% = 82 x 2347 so on.

Proof:

By trials we have created the following equations

(a\/f+b\/§J2+(c\/r_p+d\/f]z :(e@Jr fﬁ)z

Jar J1699

and

(a«/t_—b@)2+(cﬁ—d\/#7)z =(e\/s_"— le?W)2 1)

as the transformation equations of x3 + y® =z and rP + sP
= tP respectively, which holds good through the parameters
called a, b, ¢, d, e and f. Here, x =17; y = 47; 28 = 173 +47% =
82 x 1699 [6].

F, E and R are distinct odd primes, each coprime to each
of x,y,2% r,sand t;

In this proof, we take r as coprime to 17 and 47, where x
= 17 and y = 47. It not, we have the choice of assigning
alternate values as x = 11, y = 53 and z3 = 113 + 53% = 8? x
2347, since we are proving the
theorem only in the main
equation rP + sP =P,

From equation (1), we get
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at + bvs =478 ... ()
at’ —bVE =" ... (3)
cr’ +dvt = 1699y° .. (4)

r—dJR =s" ... (5)
NE” + IFR =JZ ... (6)
and  eVs? — fVI7TR: =" ... (7)

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

T (1 )
[T ) ()
c=((1699R™y* +5°t) /(VRr* 4t
\1699y°r —\/r"sp)/(\/R“r" +«/H)

e =(VATRTZ + 77 | /(VF™s7 + JLTETRT)

(
(V2" —VE™t7 ) /(VF7s7 4 \L7ETRT" )

d

and f
From (3) & (7), we get
\/’t_pX\/t_p=(\/r_"+b\/ElT)(e P - f\/l7R5’3)/(a)
e, t° ={(e)\/rps” —(£)\ATRrP + (be)VET3sP — (b )417E1’3R5’3}/(a)
From (3) & (4), we get

7l = (av” -bVE™™ ) (699" ~dvfE ) (<)
e, r°={(a)y1699x " ~(ad)Vi*" ~(b) 1699E™y" + (bd )VE | [c)

From (5) & (7), we get
V57 557 = (e ~a VR (V7 + 1A7R? ) (e
ie, sP ={(c) rt® +(cf )v17R*%r —(d)VR"*t" —(df )R«/f?}/(e)
Substituting the above new values of t?, r° and sP in the equation tP = r? + sP after multiplying both sides by {ace} , we get
{ce}{(e)VrPs” ~(1)VATRTr" + (be) VETs” — (bf )V1TE" R |
- (ae){(2)/1699y’t” —(ad )" - (b) 1699E™y" +(bd ) VE"'t |
+(ac){(c)Vrt” +(cf )WATR™r () YRVt —(df )RVAT) (®)

Our aim is to compute all rational terms in equation (8) and equate them on both sides by

{(ng—/st+¢st—p)z (VR it ) (VP57 + ATET R )Z}

for freeing from denominators on the parameters a, b, ¢, d, e and f and again multiplying both sides by /st for getting

some rational terms [7].
| term in LHS of equation (8), after multiplying by the respective terms and substituting for {ce?}

=+/rfs® (E1’3t+stp +2\/tp*1\/E“3s)(\/R“3rp +«/E)(«/1699R1’3y3 +\/s"t)

x5t (17RZ° + P + 2 L7 RT 2|

On multiplying by
{\/r"sp (E*t)Jrtysty/sPt (17R5’3z3)}
we get

{(17 EV3R5/3 3¢ P2 )\/& [Pt }
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which is irrational, since both s & t cannot simultaneously be squares.
Il term in LHS of equation (8), after multiplying by the respective terms and substituting for {c(ef)}

=(—*/17R5’3rp)(E”3t+st'” +2 /tp+1 [E1/3s)(«/R1/3rp +\/H)(\/m+\/ﬁ)
x\/g(\/ﬂRs/sza +\/F1/3tp)(\/z3sp _\/El/Stp)

On multiplying by

{(—\/17R5’3rp J(st? )Vt st LB9OR™ y* VTR (—E 7 )}
we get

{(17R5tp)\/E1/3R5/3J169923 [P+ ,tp+1\/ﬁ}

which is irrational since s & t are coprime to y = 47 (See item (3) under Assumptions) [8].
I11 term in LHS of equation (8), after multiplying by the respective terms and substituting for {bce?}

:\/W( E1’3t+\/8t_p>(\/W+«/E)(\/l699T3y3+\/ﬁ)
x@(\/m—\/ﬁ)(lmmf +F 4 2\17F PR 2 )
On multiplying by
{Wﬂ\/ﬁ«/ﬁ\/&(—ﬁ)@mmzs)}
we get
{(—17E”3R5’3z3s"t2)«/§«/r‘7 }

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

_ (—\/17E“3R5’3 )(JE“% +«/S,Tp)(\/R”3rp +JE)(,/1699R”3y3 +\/ﬁ)
XH(W—H)(\/NR“? PR )(stp —JE”%P)

On multiplying by
{(—\/17E“3R5’3 )\/STF’ JRY3rP st st (—\/ﬁ ) JI7R¥3 2% 2%sP }
we get
{(17R23rpsp+lt) /E1/3R5/3 /tp+1}

which will be rational since E = R.
I term in RHS of equation (8), after multiplying by the respective terms and substituting for {a%}

= 1600yt (R¥r7 4 rt+ 24 TR (VST + VATET R )t

<|(47E% )+ rPs-+ 2MATE X7 | (VTR +JFE7

On multiplying by

{\/1699y3t1’ (2\/1’1’+1\/R1/3t) \/17E1/3R5/3\/§(r”s)x/17R5/3Z3}

we get

{(2 X 17RrPs)VE1/3R5/3 /(rt)’“'l\/ 169923,/y3st}

which will be irrational, since both s and t are coprime to y = 47 (See Assumptions) [9].
Il term in RHS of equation (8), after multiplying by the respective terms and substituting for {(a%de)}

= () (VRr ) (VFs? + VA7ER” ) ((L669y’r —Vr s )5t

<|(47EY2%° )+ 175+ 2JATET 7 | (VATRTZ 4R )

On multiplying by

{(—\/tpj)\/R“Srp J17EVeRS? \/1669y3r\/§(r"s)\/17RTz3}

we get

{(—17Rrps)\/E“3R5’3 J16692° |/(rt)* {fy’st }
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which is irrational since s and t are coprime to y = 47 (See Assumptions).
I11 term in RHS of equation (8), after multiplying by the respective terms and substituting for {(ab)e}

:(_ ’1699y3tp)(R”3rp Trte2 /rp+l\/Rl/3t)(\/Fll3sp +\/17E”3R5/3>\/§
x(\/47E“3x3 +\/r"s)(\/47x3tp —\/r"t)(\/17R5’3z3 +\/F”3t")

On multiplying by

{(_ /1699y3E”3)(rt) /17E1/3R5/3\/§ﬁ(_\/m)m}
we get
{(17El/3R5/3rp+1St2)\/166?\/y_3}

which is irrational, since y = 47.
IV term in RHS of equation (8), after multiplying by the respective terms and substituting for {(ab)de}

= VEP (VR 41t )(VFTST +ATETRT ) a6y’ — s |t
x(«/@+ﬁ)(W—ﬁ)(JﬂRmz3 +\/F”3t")

On multiplying by

— JEPTVLTE R Vst 1669y °rIs (—/r "t | A7R%Z’
we get
(~(L7E R r st ) ag60" |y’ |

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

=it (VEPtfst? ) (Fs? +17E"°R" + 2417F S E R st
x(\/47EU3X3 +\/rps){(1699R1’3y3)+(s”t)+(2\/1699R“3y38pt )}

On multiplying by

{\/n_p\/s.t_p(17E1/3R5/3)\/§\/E(Spt)}
we get
{(17E“3R5'3)(St)p+1 \/rpT\/g}

which is irrational, (since Jst is irrational).
VI term in RHS of equation (8), after multiplying by the respective terms and substituting for { ac’f }

— (VA7RPr )(VEP 5t )(VET S +ATEVRY )t (V2's” —VET |
[ VATEx® +4/rPs }{(1699R¥*y* ) + (Pt ) +( 2\1699R *y*sPt

On multiplying by

{J17R5’3r Vst? VATERT St (°t)(—Et? )}

we get

{_(17E1/3R5/3 )(Sp+1t p+1)\/r|97\/§}

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

:(_ /Rl/stp)( [EY3 4 /stp)(Fussp +17EYSRS® 42 17F1/3spE1/3R5/3)\/§
><(\/47E1’3x3 +\/rps)(,/1699R1’3y3 +\/spt)(,/1699y3r —\/rpsp)
There is no rational part in this term.

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

= (-RVAT ) (VEPt+Vst? | (VFs” + A7E"R™® ) st (V2's” —E"" )
(VATET + s ) J169SRTy" +571 (i30T —i7s?
On multiplying by

{(—RJ1_7 )st? A7TEVR st /zs” ﬁ@w/mggy%}
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(QTRIVETRT (57 P Vi isoe y'st

which is irrational.
Sum of all rational terms in LHS of equation (8)

_ {(17Rz3rpsp“t)\/E“3R5’3 N" P”} (vide IV term)

There is no rational terms on RHS of equation (8).
Equating the rational terms on both sides of equation (8),

we get
(17R2" |VEPRY? (1757t ) =0
Dividing both sides by

(17Rz*)VER®

we get
(rpsp*lt tp+l)=o

That is, either r=0;0rs=0;0rt=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 rP + sP =P,

I11. CONCLUSION

In this proof equation (8) has obtained from the two
transformation equations for x3 + 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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