
 

 1 

Title: An Elegant Method to Prove Fermat’s Last Theorem  
(This paper was completed in August, 2019 and has been released in Feb, 
2024) 
 
Author name: Yoshikazu Koshita  
Address: postal code 064-0912 

2-1-305, South 12, West 21, Chuo-ku, Sapporo, Japan 
Email address: nezuchan553051@yahoo.co.jp 
Telephone: 81-80-5727-3160 
ORCID: 0000-0002-4597-9334 
 
Affiliation: Sapporo Medical University, Departments of Oncology and 
Hematology 
Address: postal code 060-8556 

South-1, West-17 Chuo-ku Sapporo, Hokkaidow, Japan   
 

 
 
 
Abstract and Introduction:  
 In number theory, Fermat’s Last Theorem states that no three positive 
integers, X, Y and Z satisfy the equation Xn + Yn = Zn for any integer 
value of n greater than 2. The cases n = 1 and n = 2 have been known 
since antiquity to have infinite number of solutions [1]. 
 The proposition was first conjectured by Pierre de Fermat in 1637 in the 
margin of a copy of Arithmetica; Fermat added that he had a proof that 
was too large to fit in the margin. However, there were first doubts about 
it since the publication was done by his son without his consent, after 
Fermat’ death [2]. After 358 years of effort by mathematicians, the first 
successful proof was released in 1994 by Andrew Wiles, and formally 
published in 1995; it was described as a “stunning advance” in the 
citation for Wiles’s Abel Prize award in 2016 [3].  

He was successful in proving it by using the elliptic curve and 
Taniyama-Shimura conjecture on more than 250 pages, which method is 
rather complicated. However, I have found an elegant method to solve the 
theorem, which I think can be understood by those mathematicians who 
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are not always specialists in number theory. I present here to prove it 
simply by using a combination method and an even-odd number method. 
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Fermat’s Last  Theorem is that when integers X, Y and Z are more 
than 0 with an integer n more than 2, there are no appropriate integers X, 
Y and Z which meet the formula bellow 

Xn + Yn = Zn                                      ・・・①-1  
[ no common divisor (>1) among X, Y and Z      ・・・①-2]     
                                

When X = Y,  2Xn = Zn. Thus, Z must be an even number. Z can be 
expressed as 2Z1. 

        ∴2Xn = (2Z1)n = 2n(Z1)n 
            ∴Xn = 2n-1(Z1)n 

From this, X must be an even number. This means that all of X, Y and Z 
are even numbers, which contradicts the determined condition ①-2.  
              ∴X ≠ Y 
 
 
(1) When Z is an even number (expressed as 2Z1). 
Both X and Y must be either odd numbers, or even numbers. However, 

there is no possibility that they are both even numbers. Because, if they 
are both even numbers, X, Y and Z are all even numbers, which 
contradicts ①-2. Therefore, study needs for X and Y which are both odd 
numbers. X, Y and Z can be expressed as bellow. 

X = m - d, Y = m + d, Z = 2Z1               [Z1: integer >0] 
[m, d: one is an even number, the other is an odd number. m>d>0] 
 

The formula ①-1 can be expressed as bellow. 
      (m - d)n + (m + d)n = (2Z1)n                          ・・・②-1   

∴(2Z1)n = {mn + nC1 mn-1(-d) + nC2 mn-2 (-d)2 + nC3 mn-3 (-d)3  
+ nC4 mn-4 (-d)4 +・・・ 

・・・+ nCn-4 m4 (-d)n-4 + nCn-3 m3 (-d)n-3 + nCn-2 m2 (-d)n-2  
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+ nCn-1 m(-d)n-1 + (-d)n } 
+ {mn + nC1 mn-1 d + nC2 mn-2 d2 + nC3 mn-3 d3 + nC4 mn-4 d4 + ・・・ 

・・・+ nCn-4 m4 dn-4+ nCn-3 m3 dn-3 + nCn-2 m2 dn-2  
+ nCn-1 m dn-1 + dn }               ・・・③-1 

 
(1)-A: When n is an even number, 
(2Z1)n = {mn - nC1 mn-1 d + nC2 mn-2 d2 - nC3 mn-3 d3 + nC4 mn-4 d4 -・・・ 

・・・+ nCn-4 m4 dn-4 - nCn-3 m3 dn-3 + nCn-2 m2 dn-2 - nCn-1 mdn-1 + dn} 
+{mn + nC1 mn-1 d + nC2 mn-2 d2 + nC3 mn-3 d3 + nC4 mn-4 d4 + ・・・ 

・・・+ nCn-4 m4 dn-4 + nCn-3 m3 dn-3 + nCn-2 m2 dn-2 + nCn-1 m dn-1 + dn} 
= 2{mn + nC2 mn-2 d2 + nC4 mn-4 d4 +・・・ 
・・・+ nCn-4 m4 dn-4 + nCn-2 m2 dn-2 + dn} 

 

When divided by 2, 
2n-1(Z1)n = mn + nC2 mn-2 d2 + nC4 mn-4 d4 +・・・ 

・・・+ nCn-4 m4 dn-4 + nCn-2 m2 dn-2 + dn   ・・・③-2 
 

(1)-A-1: When m is an even number and d is an odd number, all the other 
terms are even numbers except for dn, which is an odd number. Therefore, 
in the formula ③-2, the left side value ≠ the right side value. 

∴(m - d)n + (m + d)n ≠ (2Z1)n       ・・・②-2 
 
(1)-A-2: When m is an odd number and d is an even number, all the other 
terms are even number except for mn, which is an odd number. Therefore, 
in the formula ③-2, the left side value ≠ the right side value. 

∴(m - d)n + (m + d)n ≠ (2Z1)n       ・・・②-2 
 
 
(1)-B: When n is an odd number, from ③-1  
∴(2Z1)n == {mn - nC1 mn-1d + nC2 mn-2 d2 - nC3 mn-3 d3  

+ nC4 mn-4 d4 +・・・ 

・・・- nCn-4 m4 dn-4 + nCn-3 m3 dn-3 - nCn-2 m2 dn-2  
+ nCn-1 mdn-1 - dn} 

+ {mn + nC1 mn-1 d + nC2 mn-2 d2 + nC3 mn-3 d3 + nC4 mn-4 d4 + ・・・ 

・・・+ nCn-4 m4 dn-4+ nCn-3 m3 dn-3 + nCn-2 m2 dn-2 + nCn-1 m dn-1 + dn}         
= 2{mn + nC2 mn-2 d2 + nC4 mn-4 d4 +・・・ 
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・・・+ nCn-5 m5 dn-5 + nCn-3 m3 dn-3 + nCn-1 mdn-1} 
When divided by 2,  
∴2n-1(Z1)n = mn + nC2 mn-2 d2 + nC4 mn-4 d4 +・・・ 

・・・ + nCn-3 m3 dn-3 + nCn-1 mdn-1                 ・・・③-3 
 
(1)-B-1: When m is an odd number, and d is an even number, all the other 
terms except for mn are even numbers. Therefore, in the formula ③-3, 
the left side value ≠ the right side value.  

∴(m - d)n + (m + d)n ≠ (2Z1)n                        ・・・②-2 
 
(1)-B-2: When m is an even number, and d is an odd number. The m and d 

can be expressed as bellow. 
           m = 2jk   [j; integer>0, k; odd number>0] 
           d = 2d1 – 1   [d1: integer>0] 

∴dn-1 = (2d1 – 1)n-1  

= (2d1)n-1 - nC1(2d1)n-2 + nC2 (2d1)n-3 - nC3 (2d1)n-4 + ・・・ 
          - nCn-4(2d1)3 + nCn-3 (2d1)2 - nCn-2 (2d1) + 1 

The Z = 2Z1 can be also expressed as bellow.  
           Z = 2i (Z2)   [i: integer>0, Z2; odd number>0] 

From ③-3, 
∴{2i (Z2) }n /2 = 2in - 1 (Z2)n 

= mn + nC2 mn-2 d2 + ・・・+ nCn-3 m3 dn-3  
+nm{(2d1)n-1 - nC1(2d1)n-2 + nC2 (2d1)n-3 - nC3 (2d1)n-4 + ・・・ 

                - nCn-4(2d1)3 + nCn-3 (2d1)2 - nCn-2 (2d1) + 1}   
= (2jk)n + nC2 (2jk)n-2 d2 + ・・・+ nCn-3 (2jk)3 dn-3  
+ (2jk)n{(2d1)n-1 - nC1(2d1)n-2 + nC2 (2d1)n-3 - nC3 (2d1)n-4 + ・・・ 

                - nCn-4(2d1)3 + nCn-3 (2d1)2 - nCn-2 (2d1) + 1}   
= 2jn kn + nC2 2j(n-2) kn-2 d2 + ・・・+ nCn-3 23j k3 dn-3  
+ 2j kn{(2d1)n-1 - nC1(2d1)n-2 + nC2 (2d1)n-3 - nC3 (2d1)n-4 + ・・・ 

                  - nCn-4(2d1)3 + nCn-3 (2d1)2 - nCn-2 (2d1) + 1}   
When (in - 1) – j > 0, divided by 2j 

∴2in - 1 - j (Z2)n = 2j(n-1) kn + nC2 2j(n-3) kn-2 d2 + ・・・+ nCn-3 22j k3 dn-3  
+ kn{(2d1)n-1 - nC1(2d1)n-2 + nC2 (2d1)n-3 - nC3 (2d1)n-4 + ・・・ 

                  - nCn-4(2d1)3 + nCn-3 (2d1)2 - nCn-2 (2d1)} + kn 
Since both k and n are odd numbers, kn is an odd number. All the other 
terms except for kn are even numbers. Therefore, the left side value ≠ 
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the right side value.    
     ∴(m - d)n + (m + d)n ≠ (2Z1)n       ・・・②-2 

 
 Consequently, from 1-A) and 1-B),  

         ∴Xn + Yn ≠ Zn                ・・・①-0 
 

 
 

(2) When Z is an odd number: 
From ②-2, 

(m - d)n + (m + d)n ≠ (2Z1)n      

∴(m - d)n  ≠ (2Z1)n - (m + d)n  = - { (m + d)n - (2Z1)n } 
∴(m - d)2n ≠   { (m + d)n - (2Z1)n }2 
∴(m - d)n ≠   (m + d)n - (2Z1)n  
∴(2Z1)n + (m - d)n ≠   (m + d)n  

   These 2Z1, (m - d) and (m + d) can be replaced by X = 2Z1, Y = m - d 
and Z = m + d, respectively, because these conditions for X, Y and Z are 
exactly what is required for the case (2). 

∴Xn + Yn ≠ Zn                           ・・・①-0 
 

 
From (1) and (2), the formula ①-1 is incorrect, meaning that Fermat’s 
last theorem is correct. 
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