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In Search of an Elementary Proof for Fermat's Last

Theorem

P. N. Seetharaman

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 x® + y3 = z3 and connects
these two equations by using the transformation equations. On
solving the transformation equation we prove rst = 0, thus
proving that only a trivial solution exists in the main equation rP
+sP =t

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 x3 + y® = 2% [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 primes and (#

xyz. Ernst Kummer made the first substantial step in proving
Fermt's Last theorem for Regular Primes. Many
mathematicians worked on this theorem by which number
theory developed leaps and bounds. Mathematicians found a
close relationship between Fermat's Last theorem and
Elliptic curve [2]. Finally in 1995 Andrew Wiles proved the
theorem completely [3]. Many mathematicians have
analysed and explained the theorem in all aspects [4]. 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 = tP where p is any prime
> 3, and establish a contradiction.
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2. For supporting the proof in the above equation, we are
using another auxiliary equation x® + y® = 23 (already
proved) and we connect the two equations by means of
transformation equations by using the parameters called
a,b,c,d eandf.

3. Since we are proving the theorem only in the equation r?
+ sP = t°, we have the choice of assigning numerical
values for the equation x® + y = z3. In this proof we give
the values x = 29; y = 71; z8 = 29% + 713 = 102 x 3823 for
convenience.

4. We have used the Ramanujan-Nagell equation 2" = 7 +
(*, which has just five solutions given by (n, ¢) =
{3.1); (4,3); (5,5); (7,11); (15,181)}.

5. In this proof, we have considered n as an odd integer and
¢ >1, using only one of the solutions 25 =7 + 52 or 27 =
7+11%0r 215 =7 + 1812,

6. We have used F, E and R in the transformation
equations, which we define as distinct odd primes each
coprime to each of x, y, 25, r.sand t,7 and ¢.

Proof. By trials, we have created the following equations

(a\/23”/2t?’ + b\/71F1/3)2 + (cV/3823 + d\/ﬁ)2
= (eV/F% + V20

and

2 2 2
a«/ﬁ—b\/f N c /75/3rp —d /E5/3 e (T3P _ f /Eua
773 [573 B ooz
1)
as the transformation equations of x3 + y® = z3 and rP + sP
= tP respectively through the parameters called a, b, c, d, e
and f. Here F, E and R are distinct odd primes, each coprime
to each of each x, y, 25, r, sand ¢; 2" =7 + (2 (Ramanujan-
Nagell equation) taking n as odd and ¢ >1 for this proof and
we assign x =29; y = 71; 78 = 29% +71% = 10% x 3829.
From equation (1), we get
a2t - bTIFR =¢ (@)
aVR-bJF =73r" ... (3)
3BB+dVR=\y* .. (@
7R —dVE® =3P .. (5)

eF + 129 =2 ... (6)
and eJ(3sP — fAEY® =220 . (7)

Solving simultaneously (2) and (3), (4) and (5), (6) and
(7), we get
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a=(VRC 7L ) (V2R 71 TR
b= (VRX ~2ZE 7 ) (V2R 4 TIF R
o= (VEY +RET's" ) /(3823 E% + T Rr7 )

d =(J7Pyr7 —ag23(s” | /(382377 + VTR
e=(VE"Z ++/2720t7 ) /(VFPE +/290s7

and f :(\/€7/323Sp _\/F5/3X2n/2tp)/(JFslaEl/s +\/29[)7/38p)

From (3) & (5), we have

\/r_Pxx/r_p:(a\/ﬁ—b\/E)<\/W+d\/IE57)/(7c)
e, 10 ={(a) VRS + (ad)}VRET — () s” - (bd ) VFE? | /(7c)

From (5) & (7), we get

V57 s? =(ed 7~ ET (V2R + 1B f(er?)
e, 8" = (VT2 4 (of )T ET —(d)V2PE (o )E| [(er?)

From (2) & (7), we get

Jt_Pth_p=(Jx_3—bJ71F1’3)(e RgP fJE1’3)/(2“ xa)
ie, t° :{(e)\/x%”ss" —(f)VE"X® —(be)NT71x FY3("3sP +(bf )4/71x F1’3E1’3}/(2“ xa)

Substituting the above new values of r?, sP and t° in the Fermat’s equation r° + sP = t after multiplying both sides by
{(7><2” fz)(ace)} , we get

{(2'*)(ae)}{(a)VREs” +(ad )R ¥ —(b)VF (5" —(bd ) VFET
+{(7X2”)(a0)}{(0)\/75/3 x2"2 Pt 4 (cf )T EY3rP —(d)V2"2 —(df)E}

- {(7[2)(ce)}{(e)\/xW’as” —(F)VEY®X® —(be)NT1x F3("3s? + (bf )J71F1’3E1’3} .. (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 (8) by

2 2 2
{(sz FU7 7L PR | (V3828x E™ + 77 Rr? | (VFPPE™ +429075" | }

for freeing from denominators on the parameters a, b, c, d, e and f , and again we multiply both sides by (F”S\/y) for

getting some rational terms.
I term in LHS of equation (8), after multiplying by the respective terms and substituting for {a’e}

=(2"?)JREERsP (JE1’3 < F5 4[29¢7735P ){(3823x E®®)+(7*°Rr?)+2y/3823x E¥° 7 Rr” }

<(FJY){(F)+ (7257 F 207 )4 2R V7117 | (VET 2 ++/29x 27707 )
On multiplying by

{(202) VRIS V29157 (24/3828x ET* TR ) 2F VTL< T )Ry ) JET°Z

we get

{(?_(mz) «TEER(*rPs? )\/29x34/71y\/3823z3}

which is rational (- x =29;y =71; 2° = 102 x 3823.
I term in LHS of equation (8), after multiplying by the respective terms and substituting
for {a%de)}

= (22)JRET (VET x F¥ +2007s" ) (Vag23x E¥ + /7 Rr )(F*2 |y
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<{(F0) (717 R 4 2R 7L 70T | (7 yr 3828 57 )(JE 4295277
On multiplying by
{(2”32 JVRET 29057 T Rr? (F2fy ) (2R 711777 ) (/3828 75" )\/E1’3z3}

we get

{—(2<”+1) xTFERL'rs? |\/29xC |[71y /38237° }
111 term in LHS of equation (8), after multiplying by the respective terms and substituting for {(ab)e}
= (-2 )N s7 (VET < B 44200757 ) {(3823x B )+ (7°°Rr” ) + 21/3823 E™* 7R |

*(VRE 2T (R ) (VR T PR ) (VBT 42927 )
On multiplying by

(202 )R V2o1 7 (243828 EV TR VR (F |y 7L 7 F 7o V7' |

we get

{-(2“*1) xTFER('r’s? )\20x° |[71y/38237° }
IV term in LHS of equation (8), after multiplying by the respective terms and substituting for {(ab)de)}
= (-2 )NFE™ (VE xF* 4129075 )(/3823x E™ +77°Rr? | (F**fy )

X(VRC 2 T (VB T TR (7 - 3823 7757 ) (VE 29277 )
On multiplying by
{(-20 2 ) NFET 28 s TR (F2 [y |NRE V7L T o (3823777 |VET 7 |

we get the rational term given by

{(2" < TFER('rs? )\29x° |[71y+/38237° }

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

= (72" W2 PP (V2R 4TI FTR {0 F?) 4 (200770 )+ 2 FPET 290 s |

(5 5V + JTI TR ) (€95 )+ (RE55?) 2 RET o7

on multiplying by
{(7x2 W27 e V2R (2007P ) (F2 Y WTAx T F e (Res? )|

we get the rational term given by

{(22n x 72 x 29FR(“rPs?PtP )J?ly}
VI term in LHS of equation (8), after multiplying by the respective terms and substituting for {ac’}
_ (7 %2 )\/75/3 EV3 P (\/23n12 FtP + \/71>< FI3R )(\/E1/3F5/3 + \/2957I3Sp )( F1/3\/y)

X(VBX TR (Vs 2R (B0 (RS )+ 2ET Y VRETs7 |
On multiplying by
{(7X2n)\/75/3 E1l3rp\/23n/2 FtP \/E1/3F5/3 (Fm\/y)\hlx 713 £173 (_\/anz E5/3P )(Eslays )}

we get
{—(22“ x 7% x E2F2F2’3y3r"t”)«/71y}
which is irrational, since F is odd prime.
VII term in LHS of equation (8), after multiplying by the respective terms and substituting for

{a(cd)}
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=(—7X2n)‘\/E5/32n/2tp (\/23"/2Ftp +‘\/71X F1/3R){(E1/3F5/3)+(29K7/3Sp)+(2\/E1/3F5/3J29£7/3Sp)}

X(Fl/3\/y)( Fx3+\/71><71’3F1’3r”)(\/E5’3y3+\/R€5’33”)(\/75’3y3rp —\/3823[5/3Sp)
On multiplying by
{(_7X2n)\/E5/32n/2tp \/an/thp (29£7/35p)(Fl/S\/y)\/71X7l/3F1/3erE5/3y3J75/3y3rp}

we get
{~(27"x7? x29y°FE™(PresPt® ) |71y |
which will be irrational, since E is coprime to ¢, where ¢=5 or 11 or 181, in the equation 2° =7 + 52 0r 2’ =7 + 112 or
215 =7+ 1812,
VIII term in LHS of equation (8), after multiplying by the respective terms and substituting for {a(cd)f}

= (-7Ex2")(VZP R 71 PR ) (VEFT® 4290777 | (F2y ) (VX +71x 77 R )

x(\/Emys +\/Rﬁ5/35p)(\/75l3y3rp _\/382385/38p)(\/23ﬁ7/3sp _\/znlz FS/Stp)

On multiplying by

{(-7Ex2 ) T1x FTR Y2907 (R Jy )P VRETes? (/3823077 )20 ™57 |

we get

{(2" X TFER(*s?? )\/20x° |[T1y+/38232° }
I term in RHS of equation (8), after multiplying by the respective terms and substituting for {ce?}

—(7¢° )\/W{(Ftp\/ﬁ)+(7lFl’3R)+ 2F 232 X T1RtP }(J3823E5’3 +TPR)
X(Fus\/y)(\/ES/sys +\/R€5’3Sp){(E1/323)+(29tp\/2_n)+2\/E1/323\/29><2”/2tp}

On multiplying by

(76 VST (2R 2 V2T TIRE | J3828E 7 (F* fy )NRETSS” (2VET "2 V2952717 )|

we get

{(2<”*2> xT0*FERS"t” 1/29x° \[T1y+/38237° }
Il term in RHS of equation (8), after multiplying by the respective terms and substituting for {c(ef)}
= (72 )WER {(Ftp\/ZS” )+(71F1’3R)+2F2’3\/23”’2 < 71Rt” }(J3823E5’3 R Rrp)
><(F“3\/y)(\/E5/3y3 +\/Rﬂ5/33p)(\/E1/323 +\/29X2n/2tp)(\/z3€7/3sp _J27 F5/3tp)
On multiplying by

{(—7[2)\/W (2F?* 2" < T1Rt? 382367 (¥ |y |VRE7s* V292t V2 s }

we get

{—(2<”+1> xT0'FERs?t? )\/29x° |[71y/38237° }

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

= (70 WL FP0 s (V2R +J71F7R ) (V3828E7 +7TRr ) (F*fy )

<(VRA 2T )(JETY + VRS ){(E1’323)+(29tp 2" )+2JE1’3z3J29x2“’2tp}
Rational part in this term

- {(-7&2)\/71x F2 035?27 PP y3823E° (FY° [y | VR YRE3s* (2JE1’3Z3 V292"t )}
_ {_(2<"*1) x7('FERs"t" )\20x° |[71y/38237° }

IV term in RHS of equation (8), after multiplying by the respective terms and substituting for
{bc(en)}
= (76 NTLx FE (V27 7 471 R ) (V3823E7 +777Rr” )(F° )
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x( [Ré _\/23n/271/3rptp)(\/E5/3y3 +\/R[5/3Sp)(\/E1/323 +\/29X2n/2tp)(\/z3ﬁ7/3sp _J27 F5/3tp)
On multiplying by

(7 W71x FE 2" P 38236 (F |y JVRC VRETs” V29 2727 V2t s |

we get

{(2" x70*FERSP? )3/29%° 1/71y\/3823z3}

Sum of all rational part in LHS of equation (8)
:{(2“ x?FERﬂ“r"sp)\/29x31/71y\/382323} (combining | & IV terms)

+{(22" x 72 x 29FR(“rPs2PtP )J?ly} (vide V term)
+{(2“ X TFER?*s?? )\/20x° |71y 38237° } (vide VIII term)
= (2" 7TFER(*s” )y29x° [71y/38232° (1" +5”)
+(2" < 7* x 29FR(*rPs?°tP ) 71y
=(2"x7FER(s"t? )29 [71y /38237’
+(27" x 7% x 20FR(*rPs?PtP ) 71y (o rP+sP =tP)
Sum of all rational part in RHS of equation (8)
=(2” ><7FER€“S’)t")x/29x31/71y\/3823z3 (combining I to 1V terms)

Equating the rational terms on both sides of equation (8), = Data Access Statement and Material Availability: The

we get adequate resources of this article are publicly accessible.

(22n <72 x29FRE4r"s”t") 71y =0 = Authors Contributions: The authorship of this article is

- . contributed solely.
Dividing both sides by

{(22” x 7% x 29FR£4)1/71y} REFERENCES
we get 1. Hardy G. H. and Wright E. M., An introduction to the theory of
Po2pyp numbers, 6th ed. Oxford University Press, 2008, pp. 261-586. DOI:
(r st )=0 https://doi.org/10.1080/00107510903084414
e ar -0 -0 - 2. Lawrence C. Washington, Elliptic Curves, Number Theory and
Th‘?t 1S, elthe.r r=0,ors=0; qrt 0. Cryptography, 2nd  ed. 2003, pp. 445-448. DOI:
This contradicts our hypothesis that all r, s and t are non- https://doi.ora/10.1201/9781420071474

zero integers in the equation rP + sP = t?, and proves that 3. Andrew Wiles, Modular Elliptic Curves and Fermat's Last Theorem,

https://doi.org/10.2307/2118559
4. 13 Lectures on Fermat's Last Theorem by Paulo Ribenboim, Publisher:
I11. CONCLUSION Springer , New York , originally published in 1979, pages 159. DOI:
https://doi.org/10.1007/978-1-4684-9342-9

In this proof equation (8) has been obtained from the two

transformation equations for x3 + y* = z3 and r? + sP = t*. by AUTHOR’S PROFILE
using the equivalent values of rP, s* & t°, which are

substituted in the equation rP + sP = t?, 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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