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Abstract: Three variables X,Y,Z are expressed in terms of undetermined

coefficients —— variables, binary, and then put into Fermat's last theorem

equations. In the equations composed of undetermined coefficients, the

number of independent equations is no less than the number of variables, and

the solution is no less than zero, so Fermat's last theorem is established
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1.1 Proof of Fermat's last theorem

Definition.1.1.1:

A1, The number of variables of a homogeneous (indefinite) system is not

more than the number of independent homogeneous (indefinite)

equations, and the homogeneous (indefinite) system has at most one

solution;



A2, The number of variables in a homogeneous (indefinite) system is

greater than the number of independent homogeneous (indefinite)

equations, and if the homogeneous (indefinite) system is found to have

at least two solutions, then there are infinitely many solutions;

The above method of judging the solution of homogeneous

(indefinite) equations is called the judgment rule of the solution of

homogeneous (indefinite) equations；

The above conclusions can be proved by elimination method. On the

contrary, in homogeneous (indefinite) equations, where the elimination

method can be used to eliminate or reduce variables, its solution can use

the above judgment rule.

Elimination method: In the independent (indefinite) equations, a

variable of any one independent (indefinite) equation is placed on the

left side of the independent (indefinite) equation, and the remaining

quantity is placed on the right side of the independent (indefinite)

equation, and the variable is substituted into the remaining independent

(indefinite) equation to eliminate the variable; That is, for every

independent (indeterminate) equation used, 1 variable can be eliminated
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Around 1637, the French scholar Fermat, while reading the

Latin translation of Diophatus' Arithmetics, wrote next to

proposition 8 of Book 11: "It is impossible to divide a cubic

number into the sum of two cubic numbers, or a fourth power into

the sum of two fourth powers, or in general to divide a power

higher than the second into the sum of two powers of the same

power. I am sure I have found a wonderful proof of this, but

the blank space here is too small to write" This statement of

Fermat may be called Fermat's conjecture or Fermat's last

theorem

Theorem 1.2 ： Fermat's Last Theorem: When n ≥ 3, the following

indefinite equations have no integer solutions that are not equal to zero

 ( ) 1.1.1n n nX Y Z X Y Z   

Proof ： X, Y, Z and their respective NTH power, use the binary ，

undetermined coefficients —— variables, expressed as follows
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When the coefficients of 2 m on the left and right sides of formula

(1.1.5) are equal ， 3 1R  equations of undetermined coefficients are

obtained to form equations of undetermined coefficients formula (1.1.6).

Since there is no multiplicative term i ja b of ia and jb on the left

side of the equation set ， and, the sum of the exponents of the

undetermined coefficients for each term is equal to n;So,the equation set

has no common factor ia or jb , and is independent of each other,

construct a homogeneous independent undetermined coefficient

equation system

In the formula (1.1.6) of indefinite system of equations , the

undetermined coefficients ia ， jb ， kc ，or any of their powers, or the

product of any undetermined coefficients of any of their powers, are 0 or

1; In every indefinite equation, the value of each term is either 0 or 1; The

sum of the coefficients of X,Y,Z — — the remainder of the set of

undetermined coefficients  m iA a ，  m jB b ，  m kC c ， modulo 2, is

either 0 or 1;

In the formula (1.1.6) of indefinite system of equations , elimination

method can be used: Use an independent indeterminate equation to



eliminate an undetermined coefficient; Any power of the undetermined

coefficient is still equal to the first power of the undetermined coefficient,

that is, in the set of undetermined coefficients, any power of all

undetermined coefficients is equivalent to the first power of the

undetermined coefficient; First, the undetermined coefficient set is

divided into two groups according to whether it contains the

undetermined coefficient, which is expressed as follows:

在方程组(1.1.6)式中，可用消元法：使用某个独立不定方程，消除某待定系

数；该待定系数的任何次幂，仍等于该待定系数的 1 次幂，即，在待定系数集合

中，所有的待定系数的任何次幂，都等价于该待定系数的 1 次幂；首先，将该待

定系数集合，按照是否含有该待定系数，分为两组，表达如下：

     1 2m i m j i i m j iA a A a a A a  

By substituting the above equation into equations (1.1.6) of the

system of indefinite equations, obtain

       1 2 mod 2 mod 2m d i i m d i m j m kA a a A a B b C c 
    

     1 , mod 2 mod 2m d i i m d i j m kA a a AB a b C c 
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The value of the above formula, by introducing three small enough

quantities of ε , ε 1, ε 2, can both overcome the difficulty of 0 ÷ 0, and

satisfy the need to take any 0 or 1 at this time;

The above formula shows that any undetermined coefficient can be



eliminated by an independent indeterminate equation, and the solution

of equation of indeterminate equations (1.1.6) is applicable to the

judgment method of the solution of homogeneous (indeterminate)

equations defined in this paper.

In formula (1.1.6), the number TT of equations of the equations with

undetermined coefficients is equal to 3 1R  , then

 3 31 1 1.1.8T T R nr   

Because 3 1rc  ,and the size relationship of X,Y,Z, the number tt of

undetermined coefficients ia ， jb ， kc can be determined，get

 1 2 3 3 3 3 31 1 1 1 1 3 1 1.1.9tt r r r r r r r            

When n≥3, by the number of equations TT of equation (1.1.8) and

the number of undetermined coefficients tt of equation (1.1.9), we can

get:

   3 3 31 1 3 1 3 1.1.10T T R nr tt r n       

In the above equation, when n ≥ 3, the number of equations with

undetermined coefficients TT is not less than the number of

undetermined coefficients tt； According to the judgment rule for the

solution of equations defined 1. 1,know ： equations (1.1.6) and

equations (1.1.1) have at most one zero solution, that is, no more than

zero solution, Fermat's last theorem is established and the proof is

complete



1.2 Application of Fermat's last theorem

The short (simple) proof of Fermat's Last theorem involved in this

article is still highly valued, refer to the following websites, etc:

https://tech.huanqiu.com/article/9CaKrnJzKNH

Based on Fermat's description of the proof of this problem: potential

brevity — — "not written here"; Latent elementary methods — —

"beautiful proofs"

Based on the brief, elementary method proved in this paper, the

following conjecture is proposed

Conjecture 1.2.1：The method of proving Fermat's last theorem in this

https://tech.huanqiu.com/article/9CaKrnJzKNH


paper is the method of proving Fermat's last theorem

Inference 1.2.2: The following equations, called S-element n-degree

homogeneous indefinite equations, the number of their solutions, the

qualitative judgment rule
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Rule 1: When S≤n-1, this condition is no more than zero solution;

Rule 2: When S=n=3, this condition is no more than zero solution;

Rule 3: When S=n= 4,5,6,8, no less than 2 solutions are found, so there

are infinite solutions for each of these conditionss;

Rule 4: When S≥N, and if there are at least 2 solutions, then there are

infinite solutions to this condition;

Proof: Rule 1, With the help of the judgment rule of the solution of

homogeneous (indefinite) equations, the conditional conclusion is valid;

Rule 2, By means of the proof of Fermat's last theorem, under the

condition S=n=3, the conclusion of this condition is valid;

Rule 3: By virtue of the judgment rule of the solution of

homogeneous (indefinite) equations, the conditional conclusion is valid;

Rule 4: With the help of the judgment rule of the solution of

homogeneous (indefinite) equations, the conditional conclusion is

established and the proof is completed;



Question 1.2.3: formula (1.2.1), also those indefinite equations of n value,

have infinitely many solutions?
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Thanks to mathematics research and development forum users:

northwolves in the following website, to provide S=n= 4,5,6,8,

multiple solutions of these four equations and other data!

https://bbs.emath.ac.cn/forum.php?mod=viewthread&tid=19742&

page=1#pid102444

https://bbs.emath.ac.cn/forum.php?mod=viewthread&tid=19742&page=1#pid102444
https://bbs.emath.ac.cn/forum.php?mod=viewthread&tid=19742&page=1#pid102444
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The more variables, the higher the index, the larger the search scope,

the greater the amount of calculation, and the more difficult it is to find

the data, which is not found at present, not necessarily not.

The main idea behind the proof of Fermat's Last Theorem

mentioned above was initially completed by the author in early

1983 when he decided to study mathematics, but it failed to be

submitted multiple times.


