
Indian Journal of Advanced Mathematics (IJAM) 

ISSN: 2582-8932 (Online), Volume-5 Issue-1, April 2025 

27

Published By: 

Lattice Science Publication (LSP) 

© Copyright: All rights reserved. 

Retrieval Number:100.1/ijam.A119205010425 
DOI: 10.54105/ijam.A1192.05010425 

Journal Website: www.ijam.latticescipub.com 

Abstract: Fermat’s Last Theorem states that there are no 

positive integers x, y and z satisfying the equation xn + yn = zn, 

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 

18th 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 x3 + y3 = z3 and 

create transformation equations. Solving the transformation 

equations we prove that only a trivial solution exists in the main 

equation rp + sp = tp. 

Keywords: Transformation Equations. Mathematics Subject 

Classification 2010:  11A–XX. 

I. INTRODUCTION

Around 1637, Pierre de Fermat, a French 

Mathematician, wrote in the margin of a book that the 

equation  xn  + yn   =  zn  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  is a prime and (2  + 1) is also prime, in the 

Fermat’s equation x y 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].   

II. ASSUMPTIONS

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

satisfying the equation

rp  + sp  = tp  

where p is any prime > 3, and establish a contradiction. 

Obviously gcd(r, s, t) = 1; st will be irrational, since

both s & t cannot simultaneously be squares. 

2) For supporting the proof in the equation rp  + sp  = tp

we use the Auxiliary equation  x3  + y3  = z3. Wherein,

without loss of generality we can have both x and y as

positive integer, z3 a positive integer; both z and z2

irrational. Since we are proving the theorem only in the

main equations     rp  + sp  = tp, we have the choice of

assigning the values as x =17; y = 47; z3 = 173 +473 =

82 × 1699. The two equations x3  + y3  = z3 and rp  + sp

= tp are interconnected by means of using

transformation equations having parameters called a, b,

c, d, e and f.

3) We take F, E and R as odd primes with E = R; F, E,

R will be coprimes to x, y, z3, r, s, t and also r, s, t are

coprime to x, y, z3; If not, we have the choice of

assigning alternative values of x =11;  y = 53; z3 = 113

+533 = 82 × 2347 so on.

Proof: 

By trials we have created the following equations 

( )
22

2
1/ 3 1/ 3

47 1699

pa t b s c r d t
e E f F

  + +
 + = +    

   

and 

( ) ( ) ( )
2 2 2

1/ 3 1/ 3 5/ 317pa t b E c r d R e s f R− + − = −       (1) 

as the transformation equations of x3 + y3 = z3 and rp + sp 

= tp respectively, which holds good through the parameters 

called a, b, c, d, e and f. Here, x =17; y = 47; z3 = 173 +473 = 

82 × 1699 [6]. 

F, E and R are distinct odd primes, each coprime to each 

of x, y, z3, r, s and 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 + 533 = 82 × 

2347, since we are proving the  

theorem only in the main 

equation rp + sp = tp. 

From equation (1), we get 
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3  47a t b s x+ =     …   (2) 

                1/ 3p pa t b E r− =    …   (3) 

       
31699pc r d t y+ =    …   (4) 

      1/ 3 pc r d R s− =    …   (5) 

      1/ 3 1/ 3 3e E f F z+ =    …   (6) 

 and    5/ 317p pe s f R t− =    …   (7) 

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

  ( ) ( )1/ 3 3 1/ 347 p pa E x r s E t st= + +  

 ( ) ( )3 1/ 347 p p pb x t r t E t st= − +  

 ( ) ( )1/ 3 3 1/ 31699 p pc R y s t R r rt= + +  

 ( ) ( )3 1/ 31699 p p pd y r r s R r rt= − +  

 ( ) ( )5/ 3 3 1/ 3 1/ 3 1/ 3 5/ 317 17p pe R z F t F s E R= + +  

 and      ( ) ( )3 1/ 3 1/ 3 1/ 3 5/ 317p p pf z s E t F s E R= − +        

From (3) & (7), we get 

                       ( )( ) ( )1/ 3 5/ 317p p p pt t r b E e s f R a = + −
 

( ) ( ) ( ) ( )  ( )5/ 3 1/ 3 1/ 3 5/ 3i.e., 17 17p p p p pt e r s f R r be E s bf E R a= − + −  

From (3) & (4), we get 

         ( )( ) ( )1/ 3 31699p p pr r a t b E y d t c = − −
 

( ) ( ) ( ) ( )  ( )3 1 1/ 3 3 1/ 3i.e., 1699 1699p p pr a y t ad t b E y bd E t c+=  − − +
 

From (5) & (7), we get 

                      ( )( ) ( )1/ 3 5/ 317p p ps s c r d R t f R e = − +
 

( ) ( ) ( ) ( )  ( )5/ 3 1/ 3i.e., 17 17p p ps c rt cf R r d R t df R e= + − −  

Substituting the above new values of tp, rp and sp in the equation tp = rp + sp after multiplying both sides by  ace , we get  

  ( ) ( ) ( ) ( ) 5/ 3 1/ 3 1/ 3 5/ 317 17p p p pce e r s f R r be E s bf E R− + −
 

( ) ( ) ( ) ( ) ( ) 3 1 1/ 3 3 1/ 31699 1699p pae a y t ad t b E y bd E t+= − − +
 

( ) ( ) ( ) ( ) ( ) 5/ 3 1/ 317 17p pac c rt cf R r d R t df R+ + − −  (8)
 

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

( ) ( ) ( )
2 2 2

1/ 3 1/ 3 1/ 3 1/ 3 5 / 317p p pE t st R r rt F s E R
 

+ + + 
 

 

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

some rational terms [7]. 

I term in LHS of equation (8), after multiplying by the respective terms and substituting for {ce2}  

( )( )( )1/ 3 1 1/ 3 1/ 3 1/ 3 32 1699p p p p p pr s E t st t E s R r rt R y s t+= + + + +  

( )5/ 3 3 1/ 3 1/ 3 5/ 3 317 2 17p pst R z F t F R z t + +  

On multiplying by 

( ) ( ) 1/ 3 5/ 3 317p p pr s E t rt st s t R z  

we get 

( ) 1/3 5/3 3 2 117 p pE R z s t st r +
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which is irrational, since both s & t cannot simultaneously be squares. 

II term in LHS of equation (8), after multiplying by the respective terms and substituting for {c(ef)} 
 ( )( )( )( )5/ 3 1/ 3 1 1/ 3 1/ 3 1/ 3 317 2 1699p p p p pR r E t st t E s R r rt R y s t+= − + + + +  

( )( )5/ 3 3 1/ 3 3 1/ 317 p p pst R z F t z s E t + −  

On multiplying by 

( )( ) ( ) 5/ 3 1/ 3 3 5 / 3 3 1/ 317 1699 17p p pR r st rt st R y R z E t− −  

we get 

( ) 1/3 5/3 3 1 1 317 1699p p pRst E R z r t y st+ +  

which is irrational since s & t are coprime to y = 47 (See item (3) under Assumptions) [8]. 

III term in LHS of equation (8), after multiplying by the respective terms and substituting for {bce2}  

( )( )( )1/ 3 1/ 3 1/ 3 1/ 3 31699p p p pE s E t st R r rt R y s t= + + +  

( )( )3 5/ 3 3 1/ 3 1/ 3 5/ 3 347 17 2 17p p p pst x t r t R z F t F R z t − + +  

On multiplying by 

( )( ) 1/ 3 1/ 3 5 / 3 317p p pE s E t rt s t st r t R z−  

we get 

( ) 1/3 5/3 3 2 117 p pE R z s t st r +−  

which is irrational. 

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

( )( )( )( )1/ 3 5/ 3 1/ 3 1/ 3 1/ 3 317 1699p p pE R E t st R r rt R y s t= − + + +  

( )( )( )3 5/ 3 3 1/ 3 3 1/ 347 17p p p p pst x t r t R z F t z s E t − + −  

On multiplying by 

( ) ( ) 1/ 3 5/ 3 1/ 3 5/ 3 3 317 17p p p p pE R st R r s t st r t R z z s− −  

we get 

( ) 3 1 1/ 3 5/ 3 117 p p pRz r s t E R t+ +
 

which will be rational since E = R. 

I term in RHS of equation (8), after multiplying by the respective terms and substituting for {a2e}  

( )( )3 1/ 3 1 1/ 3 1/ 3 1/ 3 5/ 31699 2 17p p p py t R r rt r R t F s E R st+= + + +
 

( ) ( )1/ 3 3 1/ 3 .3 5/ 3 3 1/ 347 2 47 17p p pE x r s E x r s R z F t + + +  

On multiplying by 

{√1699𝑦3𝑡𝑝 (2√𝑟𝑝+1√𝑅1/3𝑡)√17𝐸1/3𝑅5/3√𝑠𝑡(𝑟𝑝𝑠)√17𝑅5/3𝑧3} 
we get 

{(2 × 17𝑅𝑟𝑝𝑠)√𝐸1/3𝑅5/3√(𝑟𝑡)𝑝+1√1699𝑧3√𝑦3𝑠𝑡}  

which will be irrational, since both s and t are coprime to y = 47 (See Assumptions) [9]. 

 II term in RHS of equation (8), after multiplying by the respective terms and substituting for {(a2de)}  

 

( )( )( )( )1 1/ 3 1/ 3 1/ 3 5/ 3 317 1669p p p p pt R r rt F s E R y r r s st+= − + + −
 

( ) ( )1/ 3 3 1/ 3 .3 5/ 3 3 1/ 347 2 47 17p p pE x r s E x r s R z F t + + +  

On multiplying by 

( ) ( ) 1 1/ 3 1/ 3 5 / 3 3 5 / 3 317 1669 17p p pt R r E R y r st r s R z+−  

we get 

( ) ( ) 11/ 3 5 / 3 3 317 1669
ppRr s E R z rt y st
+

−   
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which is irrational since s and t are coprime to y = 47 (See Assumptions). 

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

( )( )( )3 1/ 3 1 1/ 3 1/ 3 1/ 3 5/ 31699 2 17p p p py t R r rt r R t F s E R st+= − + + +
 

( )( )( )1/ 3 3 3 5/ 3 3 1/ 347 47 17p p p pE x r s x t r t R z F t + − +  

On multiplying by 

( )( ) ( ) 3 1/3 1/3 5/3 5/3 31699 17 17p py E rt E R st r s r t R z− −  

we get 

( ) 1/ 3 5/ 3 1 2 3 317 1669pE R r st z y+   

which is irrational, since y = 47. 

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

( )( )( )1/ 3 1/ 3 1/ 3 1/ 3 5/ 3 317 1669p p p pE t R r rt F s E R y r r s st= + + −
 

( )( )( )1/ 3 3 3 5/ 3 3 1/ 347 47 17p p p pE x r s x t r t R z F t + − +  

On multiplying by 

( )1/3 1/3 5/3 3 5/3 317 1669 17p pE t rt E R st y r r s r t R z= −  

we get 

( ) 1/3 5/3 1 2 3 317 1669pE R r st z y+−   

which is irrational. 

V term in RHS of equation (8), after multiplying by the respective terms and substituting for {ac2}  

( )( )1/ 3 1/ 3 1/ 3 5/ 3 1/ 3 1/ 3 5/ 317 2 17p p p prt E t st F s E R F s E R st= + + +  

( ) ( ) ( ) ( ) 1/ 3 3 1/ 3 3 1/ 3 347 1699 2 1699p p pE x r s R y s t R y s t + + +  

On multiplying by 

( ) ( ) 1/ 3 5/ 317p p p prt st E R st r s s t  

we get 

( )( ) 11/ 3 5/ 3 117
p pE R st r st
+ +

  

which is irrational, (since st is irrational). 

VI term in RHS of equation (8), after multiplying by the respective terms and substituting for { ac2f }  

( )( )( ) ( )5/3 1/3 1/3 1/3 5/3 3 1/317 17p p p pR r E t st F s E R st z s E t= + + −  

( ) ( ) ( ) ( ) 1/3 3 1/3 3 1/3 347 1699 2 1699p p pE x r s R y s t R y s t + + +  

On multiplying by 

( )( ) 5/3 1/3 5/3 1/317 17p p p pR r st E R st r s s t E t−  

we get 

( )( ) 1/3 5/3 1 1 117 p p pE R s t r st+ + +−   

which is irrational. 

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

( )( )( )1/3 1/3 1/3 1/3 5/3 1/3 1/3 5/317 2 17p p p pR t E t st F s E R F s E R st= − + + +  

( )( )( )1/3 3 1/3 3 347 1699 1699p p p pE x r s R y s t y r r s + + −  

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}  

( )( )( ) ( )1/3 1/3 1/3 5/3 3 1/317 17p p p pR E t st F s E R st z s E t= − + + −  

( )( )( )1/3 3 1/3 3 347 1699 1699p p p pE x r s R y s t y r r s + + −  

On multiplying by 

( ) 1/3 5/3 3 317 17 1699p p p pR st E R st z s r s s t y r−  
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we get 

( ) ( ) 1/3 5/3 1 1 1 3 317 1699p p pR E R s r t z y st+ + +−   

which is irrational. 

Sum of all rational terms in LHS of equation (8) 

( ) 3 1 1/3 5/3 117 p p pRz r s t E R t+ +=
     

(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 

( ) ( )3 1/3 5/3 1 117 0p p pRz E R r s t t+ + =
 

Dividing both sides by 

( )3 1/3 5/317Rz E R
 

we get
 

( )1 1 0p p pr s t t+ + =  

That is, either  r = 0; or s = 0; or t = 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 = tp, 

III. CONCLUSION 

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

transformation equations for x3 + y3 = z3 and rp + sp = tp.  by 

using the equivalent values of rp, sp & tp, which are 

substituted in the equation rp + 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 rp + sp = tp.  
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