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Abstract 
Fermat’s last theorem was proposed more than 350 years ago, it attracted the interests of a lot of 
researchers [1-11]. The simplest case of Fermat’s last theorem is n=3, but the previous proofs on it are 
generally complex or not easy to understand. The present work through the transformation x=t+1, 
firstly proves that when the values of x and t{ tmin, tmax} { xmin, xmax }, the Fermat’s last theorem 
in the case of n=3 is true. Furthermore, the paper also proves that when x take other positive integers 
besides x{ tmin, tmax} {xmin, xmax}, the Fermat’s last theorem in the case of n=3 is true as well. 
Therefore, there are no a group of positive integers of x, y and z to satisfy the Diophantine equation in 
the case of n=3; Fermat’s last theorem in the case of n=3 is true. 
 
Keywords: Fermat’s last theorem, n=3, {tmin, tmax}  {xmin, xmax}, algebraic equation, induction, disprove 

method 

 

1. Introduction 
Fermat’s last theorem was proposed more than 350 years ago, but Pierre de Fermat has never 
given a proof on this theorem by himself. A lot of people who are familiar with mathematics 
have put forward various studies on this theorem [1-11]. At first, they like to prove the simplest 
case of n=3, but in general, their proofs are complex and their theories are not easy to 
understand. Although Andrew Wiles completely proved the Fermat’s last theorem in 1994, 
his proof published in annual of mathematics with long long 104 pages [6, 7]. Therefore, it is 
significant to find simpler proofs on the theorem. In consideration of this, the present work 
will present a simple proof on Fermat’s last theorem in case of n=3 by use of the 
mathematics which are familiarly known by pupils of middle school. 
 

2. The proof 
The Diophantine equation in the case of n=3 is written 
 

333 zyx                                                               (1), 

                                                                                                                             
Using “the disprove method” if y and z are integers, x can also be an integer, through the 
transformation x=t+1, eq.(1) becomes  
 

             
333)1( zyt                                                     (2), 

namely, 
3332 133 zyttt                                                    (3). 

 
Comparing eq.(3) with eq.(1), t { tmin, tmax}, x {xmin, xmax}; but for x and t {tmin, 

tmax}{ xmin, xmax }, 
333 zyt   is completely same as eq.(1), 

hence, from eq.(3) it obtains 
 

              0133 2  tt                         (4), 

 

According to the theory of algebraic equation, 0313434 22  acb , there is 

no significant solution of eq.(4), t and therefore x can’t be positive integers.  
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It demonstrates that when x{ tmin, tmax} { xmin, xmax }, 

there are no a group of integers for x, y, and z to satisfy eq. 

(1). 

For Fermat’s last theorem, t and x can take any positive 

integers, so tmin=1, xmin=tmin+1=2; xmax=tmax+1. It is still 

necessary to discuss the cases of x=1, and x=tmax+1 for eq. 

(1).  At first, according to the above discussions, when y and 

z are positive integers, t can’t be an integer, therefore, tmax is 

not an integer, and xmax=tmax+1 can’t be an integer as well. 

Thus, when x=1, eq.(1)  is written as 

 
331 zy    (5), 

 

it is easy to use “the mathematical induction” to discuss 

whether both y and z can be positive integers, 

When y=1, eq. (5) becomes 1+1=2, z can’t be an integer, 

Supposing that when y=k (k is an arbitrary positive integer), 

z can’t be an integer in eq. (5), thus, 

When y=k+1, eq.(5) becomes 

 
33)1(1 zk    (6). 

 

Using “the disprove method” again, if z can be an integer, 

from eq. (6) it obtains 

 

                         
332 1133 zkkk    (7), 

 

according to the supposition for y=k, 
331 zk  , z can’t 

be an integer, so for an arbitrary value of k, it can always 

obtain a value of z which is not required to be an integer, 

therefore, 
331 zk   is an identity. From eq.(7)  it arrives 

 

0133 2  kk   (8), 

 

but 03134-32  , there is no significant solution 

of eq.(8), this contradicts the proposition of y=k ( k is an 

arbitrary positive integer), so z can’t be an integer if y is an 

integer in eq.(5). 

In conclusion, when y and z are integers in eq.(1), thus, x 

can’t be an integer, therefore, Fermat’s last theorem in the 

case of n=3 is true. 

 

3. Conclusion 

The paper proved Fermat’s last theorem in case of n=3 by 

use of the simple algebraic theory, the proof was carried out 

in two steps, at first, the paper discussed when x and t{ 

tmin, tmax} { xmin, xmax }, it proved that there are no a group 

of positive integers of x, y, and z to satisfy eq.(1). 

Furthermore, it still needs to discuss the cases of x=1, and 

xmax=tmax+1, the paper proved that there are also no a group 

of positive integers of x, y, and z to satisfy eq.(1). In 

general, the paper proved that with respect to all of the 

positive integers of x, y, and z, there are no a group of 

positive integers of x, y, and z to satisfy Diophantine 

equation in case of n=3; Fermat’s last theorem in the case of 

n=3 is true. 
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