The idea of this elementary proof of the Fermat's Last Theorem is very simple: after moving all members of the Fermat's equation on the left, this equation can be represented as a sum of two numbers: U' + U'' = 0 (1°), with help of the Newton binomial formula.


The both numbers end with r zeroes, and their digits of the rank (r + 1) are not zero.


It is clear that after a multiplication of both parts of the equation (1°) by the number which ends by 101, the rank (r + 1) digits (i.e. the last significant ones) in the numbers U' and U'' can not change, however simple calculations (using only the Little Fermat’s Theorem) show that the rank (r + 1) digit in the number U' + U'' DOES CHANGE. Therefore, the Fermat’s equation becomes an INEQUALITY.


The author expresses his deep gratitude to Ariff Azmy for his kind help in the layout of the text, and also for putting together the References.
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Introduction 


About 1637, the French mathematician Pierre de Fermat [9] claimed that it is impossible to decompose any power above the second into two powers of the same degree. This statement, entered in the margin of his copy of Bachet’s translation of Diophantus [1, p.61], became famous as Fermat’s Last Theorem. See Dickson [3, pp.731-776], Scharlau & Opolka [12, pp.6-16], Singh [13], or Weil [17, pp.37-157] for fascinating historical reports. 





Theorem. 	(Fermat’s Last Theorem) If n is an integer > 2, then the equation an + bn = cn 	    (1°)


                	has no solutions in nonzero integers a, b and c. 


	It was only in 1995 that the venerable conjecture was finally settled by Andrew Wiles [18] with the help of Richard Taylor [15] using very difficult mathematics. See Cornell et al [2], Edwards [4], Hellegouarch [5], Koblitz [7], Ribenboim [10] [11], Stewart & Tall [14], or van der Poorten [16] for further information on the subject. 


	In a letter [6, p.209] of 1640 to de Bessy, Fermat also stated without proof the following important theorem that we will put to use. Euler published the first proof in 1736.


***


TOOLS: [I use square brackets to write some explanatory, but not essential information.]


Convention used: 


All numbers are written in a number system with prime base n > 5.


	[A case where n is not prime (except where n = 2k, which is a case of n = 4) 


	can be solved by a case where n is a prime number, by a simple renaming of variables.


	A case where n = 3 or 5 is proved with another the number u – cf. 1.1]


ak – the digit at the position k from the end of the number a (thus, a1 – is the last digit). 


		[Example for a = 1043: 1043 = 1x53 + 0x52 + 4x51 + 3x50; a1 = 3, a2 = 4, a3 = 0, a4 = 1.]


a(k) – ending (the number) of k digits of the number a (a(1) = a1; 1043(3) = 043). 


a, b, c – positive integer numbers; in the text a1 �SYMBOL 185 \f "Symbol" \s 10�№� 0 always. 


	[If all three numbers a, b and c end by a 0, then we need to divide the equation 1° by nn.]


(ain)1 = ai and (ain - 1)1 = 1 (cf. the formula of the Little Fermat Theorem for a1 �SYMBOL 185 \f "Symbol" \s 10�№� 0). 		 (0.1°)


(n + 1)n = (10 + 1)n = 11n = …101 (cf. Newton's binominal for a prime number).


A simple consequence from Newton's binominal and Little Fermat Theorem:


	if the digit as is increased/decreased by g1, then the digit ans+1 is increased/decreased by g1.


***


Let's admit that an + bn – cn = 0	,										   (1°)


		and a*n + b*n – c*n = 0,											  (1*°)


		where the numbers with «* » are numbers in the equality 1° 


		after the multiplication of the equality 1° by d1n11n (cf. 1.2° and 2.2°).





CASE 1: (bc)1 �SYMBOL 185 \f "Symbol" \s 10�?� 0.


Let  u = a + b – c = nkv, where uk+1 =  v1 �SYMBOL 185 \f "Symbol" \s 10�?� 0, k > 0 [in 1° u > 0 and k > 0].				(1.1°)


Let’s multiply the equation (1°)  by d1n, in order to transform v1 (cf. 01°) into 3 			(1.2°)


		(cf. §§ 2 and 2a in the Annex).


Let: u = u' + u'', where  u' = a(k) + b(k) – c(k),  u'' = u – u' = (a – a(k)) + (b – b(k)) – (c – c(k)), 	(1.3°)


		from here u''(k) = 0, u''k+1 = (ak+1 + bk+1 – ck+1)1 = (u(k+1) – u')1


		uk+1 = v1 = v'1 + v''1 = 3, where v'1 = u'k+1 and v''1 = u''k+1					(1.4°)


		[here /a(k)/ < nk+1,  /b(k)/ < nk+1, /c(k)/ < nk+1, therefore /a(k) + b(k) – c(k)/ = /u'/ < 3nk+1 < nk+2,


		therefore u'(k) = 0, u'k+2 = 0  [always!], u''k+2 = uk+2  [always!], u''k+1 �SYMBOL 185 \f "Symbol" \s 10�?� 0.]; 				(1.5°)


		U = an + bn – cn = U' + U'' [= 0], where 								(1.6°)


		U' = a(k+1)n + b(k+1)n – c(k+1)n, U'' = U – U' = (an – a(k+1)n) + (bn – b(k+1)n) – (cn – c(k+1)).	(1.7°)





Let’s show that U(k+2) = U'(k+2) = U''(k+2) = U*(k+2) = U*'(k+2) = U*''(k+2) = 0 [always!]. 		(1.8°)


		Really, from 1° we have: 


		U = an + bn – cn = 


		= (a(k+1) + nk+1ak+2 + nk+2Pa)n + (b(k+1) + nk+1bk+2 + nk+2Pb)n – (c(k+1) + nk+1ck+2 + nk+2Pc)n =


	= (a(k+1)n + b(k+1)n – c(k+1)n) + nk+2(ak+2a(k+1)n - 1 + bk+2b(k+1)n - 1 – ck+2c(k+1)n - 1) + nk+3P = 


	= U' + U'' = 0, where 


		U' = a(k+1)n + b(k+1)n – c(k+1)n, 


			U'' = nk+2(ak+2a(k+1)n - 1 + bk+2b(k+1)n - 1 – ck+2c(k+1)n - 1) + nk+3P; 				(1.9°)


		where (ak+2a(k+1)n -1 + bk+2b(k+1)n -1 – ck+2c(k+1)n -1)1 = (cf. 0.1°) =


		 = (ak+2 + bk+2 – ck+2)1 = uk+2 (since u'k+2 = 0!) = Uk+3.					        (1.10°)


From 1.9° we have: U(k+2) = U'(k+2) = U''(k+2) = U*(k+2) = U*'(k+2) = U*''(k+2) = 0;  


		(U'k+3 + U''k+3)1 = (U*'k+3 + U*''k+3)1 = 0. 							      (1.10a°)





The simplest calculations give next digits:


1.11 u*'k+2 = u'k+2 = 0 (cf. 1.5°); 


1.12 (11u')k+2 = (u'k+2 + u'k+1)1 = (u'k+2 + v'1)1 (and then v'1 passes in u*''k+2, since u*'k+2 = 0);


1.13 (11u'')k+2 = (u''k+2  + v''1)1;


1.14 u*''k+2  = (u''k+2  + v''1 + v'1)1 (arrived from u*'k+2 – cf. 1.12) = (u''k+2  + v1)1; 


1.15 u*k+2 = (11u)k+2 = (uk+2 + v1)1  = [uk+2 + (v'1  + v''1)1]1;


1.16 (11nU')k+3 = U'k+3 = (cf. 1.12) = [U*'k+3 + (11u')k+2]1 = (U*'k+3 + u'k+1)1 =  (U*'k+3 + v'1)1, 


		from here U*'k+3 = U'k+3  – v'1; 


1.17 U*''k+3 = u*''k+2 = (cf. 1.14.) = (u''k+2  + v1)1 = (U''k+3 + v1)1;


1.18 (11nU)k+3 = U*k+3 = 0 = (U*'k+3 + U*'k+3)1 = (U'k+3  – v'1 + U''k+3  + v1)1 = (v1 – v'1)1 = v''1.


From here v''1 = 0, that CONTRADICTS to 1.5° and 10a°.


 


CASE 2 [this Case is proven the same manner]: b (or c) = nta', where b1 = 0 and bt+1 = a'1 �SYMBOL 185 \f "Symbol" \s 10�№� 0. 


But here u = a – c = ntn -1v > 0, where v1 �SYMBOL 185 \f "Symbol" \s 10�?� 0 (cf. Annex).							(2.1°)


Let’s multiply the equation (1°)  by d1n, in order to transform v1 into 3 					(2.2°)


		(cf. §§2 and 2a in the Annex).





Let: u = u' + u'', where  u' = a(nt – 1) – c(nt – 1),  u'' = u – u' = (a – a(nt – 1)) – (c – c(nt – 1)), 		(2.3°)


		where u''nt = (ant – cnt)1; from here u''(nt – 1) = 0, u''nt = (ant + bnt – cnt)1 = (u(nt) – u')1


		unt =  v1 = v'1 + v''1 = 3, where v'1 = u'nt and v''1 = u''nt						(2.4°)


		[here /a(nt – 1)/ < nnt,  /b(nt – 1)/ < nnt, /c(nt – 1)/ < nnt,


		therefore /a(nt – 1) + b(nt – 1) – c(nt – 1)/ = /u'/ < 3nnt < nnt+1,


		therefore u'(nt – 1) = 0, u'nt +1 = 0  [always!], u''nt +1 = unt +1  [always!], u''nt �SYMBOL 185 \f "Symbol" \s 10�?� 0.]; 			(2.5°)


		U = an + bn – cn = U' + U'' [= 0], where 								(2.6°)


		U' = a(nt)n + bn – c(nt)n, U'(nt + 1) = 0, U'' = U – U' = (an – a(nt)n) – (cn – c(nt)).			(2.7°)





The simplest calculations give next digits:


2.11 u*'nt+1 = u'nt+1 = 0; 


2.12 (11u')nt+1 = (u'nt+1 + u'nt)1 = (u'nt+1 + v'1)1 (and then v'1 passes in u*''nt+1, since u*'nt+1 = 0);


2.13 (11u'')nt+1 = (u''nt+1  + v''1)1;


2.14 u*''nt+1  = (u''nt+1  + v''1 + v'1)1 (arrived from u*'nt+1 – cf. 1.12) = (u''nt+1  + v1)1; 


2.15 u*nt+1 = (11u)nt+1 = (unt+1 + v1)1  = [unt+1 + (v'1  + v''1)1]1;


2.16 (11nU')nt+2 = U'nt+2 = (cf. 1.12) = [U*'nt+2 + (11u')nt+1]1 = (U*'nt+2 + u'nt)1 =  (U*'nt+2 + v'1)1, 


		from here U*'nt+2 = (U'nt+2  – v'1)1; 


2.17 U*''nt+2 = u*''nt+1 = (cf. 1.14.) =  (u''nt+1  + v1)1 = (U''nt+2 + v1)1;


2.18 (11nU)nt+2 = U*nt+2 = 0 = (U*'nt+2 + U*'nt+2)1 = (U'nt+2  – v'1 + U''nt+2  + v1)1 = (v1 – v'1)1 = v''1.


From here v''1 = 0, that CONTRADICTS to 1.5° and 10a°.


The proof is done.


================ 





ANNEX





§1. If the numbers a, b, c have no common factors and b1 = (c – a)1 = 0,


		 then from the number R = (cn – an)/(c – a) = 


		= cn –1 + cn –2a + cn –3a2 + … c2an - 3 + can - 2 + an - 1 = 


		= (cn –1 + an –1) + ca(cn –3 + an –3) + … + c(n –1)/2a(n –1)/2 = 


		= (cn –1 – 2c(n –1)/2a(n –1)/2 + an –1 + 2c(n –1)/2a(n –1)/2) + ca(cn –3 – 2c(n –3)/2a(n –3)/2 + an –3 + 2c(n –3)/2a(n –3)/2) +


		+ … + c(n –1)/2a(n –1)/2 = (c – a)2P + nc(n –1)/2a(n –1)/2 it follows that:


			c – a is divided by n2, therefore R is divided by n and is not divided by n2;


			R > n, therefore the number R has a prime factor r which is not equal to n;


			c – a is not divided by r;


			THEREFORE in (2.1°) u �SYMBOL 185 \f "Symbol" \s 10�№� 0.





§2. Lemma. All n digits (a1di)1, where di = 0, 1, … n – 1, are different.


Indeed, if it is granted that (a1d1*)1 = (a1d1**)1, then we find: ((a1* – d1**)a1)1 = 0.


Whence it follows that d1* = d1**. It follows that the sets of digits a1 (here with a1 = 0) coincides with d1.


	[Example for a1 = 2: 0:  2x0 = 0; 1:  2x3 = 11; 2:  2x1 = 2; 3:  2x4 = 13; 4:  2x2 = 4. 


	If n is not prime, the Lemma is not true: indeed, in base 10 both (2х2)1 = 4 and (2х7)1 = 4.]


§2a. Corollary. There is such di, that (adi)1 = g1.


		[Example for a1 = 1, 2, 3, 4: 1x1 = 1; 2x3 = 11; 3x2 = 11; 4x4 = 31. 


	If n is not prime, the Corollary doesn’t work.]





�
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