Ýëåìåíòàðíîå äîêàçàòåëüñòâî Âåëèêîé òåîðåìû Ôåðìà





ÈÍÑÒÐÓÌÅÍÒÀÐÈÉ: 


[Â êâàäðàòíûõ ñêîáêàõ ïðèâîäèòñÿ ïîÿñíÿþùàÿ, íå îáÿçàòåëüíàÿ èíôîðìàöèÿ.]


Èñïîëüçóåìûå îáîçíà÷åíèÿ: 


Âñå ÷èñëà çàïèñàíû â ñèñòåìå ñ÷èñëåíèÿ ñ ïðîñòûì îñíîâàíèåì n > 2.


	[Âñå ñëó÷àè ñ ñîñòàâíûì n, êðîìå n = 2k (êîòîðûé ñâîäèòñÿ ê ñëó÷àþ n = 4), 


	ñâîäÿòñÿ ê ñëó÷àþ ïðîñòîãî n ñ ïîìîùüþ ïðîñòîé ïîäñòàíîâêè.]


bk – k-ÿ öèôðà îò êîíöà â ÷èñëå b (b1 – ïîñëåäíÿÿ öèôðà). 


	[Ïðèìåð äëÿ b = 1043: 1043 = 1x53 + 0x52 + 4x51 + 3x50; b1 = 3, b2 = 4, b3 = 0, b4 = 1.


	Ìíîãèå ñïåöèàëèñòû ïî òåîðèè ÷èñåë ðàññìàòðèâàþò ïîïûòêó íóìåðîâàòü öèôðû 


	êàê íåïðîôåññèîíàëèçì. Ïî ìíåíèþ àâòîðà, èìåííî ýòî îáñòîÿòåëüñòâî 


	ïîìåøàëî èì íàéòè ýëåìåíòàðíîå äîêàçàòåëüñòâî ÂÒÔ.]


b(k) – îêîí÷àíèå (÷èñëî) èç k öèôð ÷èñëà b (b(1) = b1; 1043(3) = 043). 


a, b, c – öåëûå ïîëîæèòåëüíûå ÷èñëà; âåçäå â òåêñòå b1 �SYMBOL 185 \f "Symbol" \s 10�¹� 0. 


	[Åñëè âñå òðè ÷èñëà a, b è c îêàí÷èâàþòñÿ íà íîëü, ñëåäóåò ðàçäåëèòü ðàâåíñòâî Ôåðìà 1° íà nn.]





(bin)1 = bi è (bin - 1)1 = 1 – ñì. Ìàëóþ òåîðåìó Ôåðìà  äëÿ di �SYMBOL 185 \f "Symbol" \s 10�¹� 0. 					(01°)


(n + 1)n = (10 + 1)n = …101 – ñì.  Áèíîì Íüþòîíà.





Äîïóñòèì, ÷òî an + bn – cn = 0.										  (1°)





Ñëó÷àé 1: (ac)1 �SYMBOL 185 \f "Symbol" \s 10�?� 0.


Ïóñòü: 


u = a + b – c = nkv (> 0), ãäå v1 �SYMBOL 185 \f "Symbol" \s 10�?� 0, k > 0;								(1-1°)


u = u' + u'', ãäå u' = a(k) + b(k) – c(k) è u'' = (a – a(k)) + (b – b(k)) – (c – c(k)), ãäå	


	u'k+1 = 0 èëè 1,  u'k+2 = u'(k) = u''(k) = 0, u''k+1 = (ak+1 + bk+1 – ck+1)1;			(1-2°)


u* = (n+1)u = 11u, (u*)k+1 = uk+1, u*k+2 = (uk+2 + v1)1 = u*'k+2 + u*''k+2 = u*''k+2, 		(1-3°)


òàê êàê u*'k+2 = 0, ñëåäîâàòåëüíî u*''k+2 = u''k+2 + v1;


U = an + bn – cn = U' + U'', ãäå										(1-4°)


U' = a(k+1)n + b(k+1)n – c(k+1)n, U'' = (an – a(k+1)n) + (bn – b(k+1)n) – (cn – c(k+1)n), 			(1-5°)


	ãäå U(k+2) = U'(k+2) = U''(k+2) = 0 /âñåãäà!/. 								(1-6°)


Äåéñòâèòåëüíî, èç 1° ìû èìååì: 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, ãäå 


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 = W + nk+3P; 					(1-7°)


Wk+3 = (ak+2a(k+1)n -1 + bk+2b(k+1)n -1 – ck+2c(k+1)n -1)1 = (cf. 01°) = (ak+2 + bk+2 – ck+2)1 = uk+2;		(1-8°)


U'k+3 + U''k+3 = 0; U* = 11nU; W* = 11nW;								(1-9°)


U*k+3 = (11nU)k+3 = (…101 x U)k+3 = U'k+3 (ò.å. U'k+3 = Const) (òàê êàê U'(k+2) = 0 – cì. 1-6°); 


W*k+3 = u*k+2 = uk+2 + v1 (cf. 1-8° è 0-1°), ãäå v1 �SYMBOL 185 \f "Symbol" \s 10�?� 0,  ò.å. Wk+3  �SYMBOL 185 \f "Symbol" \s 10�?� Const; ñëåäîâàòåëüíî, 


U*''k+3 = U''k+3 + v1 – åñëè P (cf. 1-7°) > 0, è U*''k+3 = U''k+3 – v1 – åñëè P < 0,


è â ëþáîì ñëó÷àå U*k+3 = U'k+3 + U''k+3 �SYMBOL 185 \f "Symbol" \s 10�?� 0 (ò.ê. v1 �SYMBOL 185 \f "Symbol" \s 10�?� 0).					      (1-10°)


È ìû èìååì ïðîòèâîðå÷èå ñ 1°.





Ñëó÷àé 2: a (èëè c) = nta', ãäå a1 = 0 è at+1 = a'1 �SYMBOL 185 \f "Symbol" \s 10�¹� 0. Ýòîò ñëó÷àé äîêàçûâàåòñÿ àíàëîãè÷íî. 


Íî çäåñü: u = b – c = ntn -1v > 0, ãäå v1 �SYMBOL 185 \f "Symbol" \s 10�?� 0 (ñì. Ïðèëîæåíèå);					(2-1°)


u = u' + u'', ãäå u' = b(nt – 1) – c(nt – 1), u'' = (b – b(nt – 1)) – (c – c(nt – 1)), ãäå u''nt = (bnt – cnt)1;			(2-2°)


U' = an + b(nt)n – c(nt)n, U'(nt + 1) = 0, U'' = (bn – b(nt)n) – (cn – c(nt)n), Wnt+2 = bnt +1 – cnt + 1.			(2-7°)


Òåïåðü U'nt+2 = Const, íî Wnt+2 �SYMBOL 185 \f "Symbol" \s 10�?� Const, è Unt+2 �SYMBOL 185 \f "Symbol" \s 10�?� Const, ÷òî îïÿòü ïðîòèâîðå÷èò 1°.		       (2-10°)


Òåîðåìà äîêàçàíà.
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ÏÐÈËÎÆÅÍÈÅ





Åñëè ÷èñëà a, b, c íå èìåþò îáùèõ ñîìíîæèòåëåé è a1 = 0, òîãäà èç ÷èñëà R = (cn – bn)/(c – b) = 


= cn –1 + cn –2b + cn –3b2 + … c2bn - 3 + cbn - 2 + bn - 1 = (cn –1 + bn –1) + cb(cn –3 + bn –3) + … + c(n –1)/2b(n –1)/2 = 


= (cn –1 – 2c(n –1)/2b(n –1)/2 + bn –1 + 2c(n –1)/2b(n –1)/2) + cb(cn –3 – 2c(n –3)/2b(n –3)/2 + bn –3 + 2c(n –3)/2b(n –3)/2) + …


 + c(n –1)/2b(n –1)/2 = (c – b)2P + nc(n –1)/2b(n –1)/2 ñëåäóåò, ÷òî:


c – b äåëèòñÿ íà n2, ñëåäîâàòåëüíî R äåëèòñÿ íà n è íå äåëèòñÿ íà n2;


R > n, ñëåäîâàòåëüíî ÷èñëî R ñîäåðæèò ïðîñòîé ñîìíîæèòåëü r íå ðàâíûé n;


c – b íå äåëèòñÿ r.


Ñëåäîâàòåëüíî, u �SYMBOL 185 \f "Symbol" \s 10�¹� 0.


	Page � PAGE �2�











