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Ðàññìîòðåíû ñóùåñòâóþùèå ôîðìóëû äëÿ âû÷èñëåíèÿ ÷èñåë ðÿäà 
Ôèáîíà÷÷è ÷åðåç ñóììó êâàäðàòîâ äâóõ ñîñåäíèõ ÷èñåë ðÿäà Ôèáîíà÷÷è è 
÷åðåç ðàçíîñòü êâàäðàòîâ äâóõ ÷èñåë Ôèáîíà÷÷è, íîìåðà êîòîðûõ 
îòëè÷àþòñÿ íà äâà. Ïðåäëîæåíà ñèñòåìà èç äâóõ óðàâíåíèé äëÿ 
âû÷èñëåíèÿ ÷èñåë ðÿäà Ôèáîíà÷÷è, íà÷èíàÿ ñ òðåòüåãî, ïðè çàäàííûõ 
ïåðâûõ äâóõ ÷èñëàõ. 

 
ÂÂÅÄÅÍÈÅ 

×èñëîâîé ðÿä Ôèáîíà÷÷è  - îäíà èç íàèáîëåå óäèâèòåëüíûõ ÷èñëîâûõ 
ïîñëåäîâàòåëüíîñòåé, îòêðûòàÿ â XIII âåêå èòàëüÿíñêèì ìàòåìàòèêîì 
Ôèáîíà÷÷è. 

Ýòè ÷èñëà ïðåäñòàâëÿþò ñîáîé áåñêîíå÷íûé ðÿä, â êîòîðîì êàæäîå 
ïîñëåäóþùåå ÷èñëî ðàâíî ñóììå äâóõ ïðåäûäóùèõ: 

 
1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89, 144, 233, 377, 610, 987, …     (1) 

 
Åñëè îáîçíà÷èòü i-ûé ÷ëåí ïîñëåäîâàòåëüíîñòè ÷åðåç Fi, òîãäà åå ìîæíî 

ïðåäñòàâèòü â âèäå: 
 

Fi = Fi-1 – Fi-2     (2) 
 
Òàêàÿ ôîðìóëà íàçûâàåòñÿ ðåêóðåíòíîé (îò ëàò. recurere – 

âîçâðàùàòüñÿ) [1]. 
 

ÏÎÑÒÀÍÎÂÊÀ ÇÀÄÀ×È 
Ñóùåñòâóåò áîëüøîå êîëè÷åñòâî èíòåðåñíûõ ñâîéñòâ ÷èñåë ðÿäà 

Ôèáîíà÷÷è, îñîáåííî ýòî ñâÿçàíî ñ ñóììîé è ðàçíèöåé êâàäðàòîâ ÷èñåë 
Ôèáîíà÷÷è. Òàê, «ñóììà êâàäðàòîâ äâóõ ñîñåäíèõ ÷èñåë Ôèáîíà÷÷è 
âñåãäà ðàâíà ÷èñëó Ôèáîíà÷÷è». Ýòà çàâèñèìîñòü îïèñûâàåòñÿ ôîðìóëîé 
[1]: 

2 2
1 2 1( )n n nF F F+ ++ = ,    3) 

  
è «ðàçíîñòü êâàäðàòîâ äâóõ ÷èñåë Ôèáîíà÷÷è, íîìåðà êîòîðûõ 
îòëè÷àþòñÿ íà äâà, åñòü ñíîâà ÷èñëî Ôèáîíà÷÷è», îïèñûâàåìàÿ ôîðìóëîé 
[2]: 

           2 2
1 1 2n n nF F F+ −− =                 (4) 

 
Ïðåäñòàâèì ýòè çàâèñèìîñòè â âèäå ñèñòåìû ôîðìóë äëÿ íàõîæäåíèÿ 

ëþáîãî çàäàííîãî ÷èñëà ðÿäà Ôèáîíà÷÷è. 



Вісник СумДУ. Серія “ Фізика, математика, механіка”, № 1’ 2008 191

ÐÅÇÓËÜÒÀÒÛ  ÈÑÑËÅÄÎÂÀÍÈÉ 
Çàïèøåì ðÿä Ôèáîíà÷÷è â âèäå òàáëèöû: 

 

Òàáëèöà 1 
 

i 1 2 3 4 5 6 7 8 9 10 11 12 13 14 … 

Fi 1 1 2 3 5 8 13 21 34 55 89 144 233 377 … 
ãäå i – íîìåð ÷èñëà ðÿäà Ôèáîíà÷÷è; 
     Fi – ÷èñëî ðÿäà Ôèáîíà÷÷è. 
 

Ïðåäñòàâèì, íàïðèìåð, ïåðâûå 17 ÷èñåë ïîñëåäîâàòåëüíîñòè (1) â âèäå 
ìàòðèöû îïðåäåëåííîãî âèäà. Â ýòîé ìàòðèöå ÷èñëà ðÿäà Ôèáîíà÷÷è 
çàïèñàíû ïî äèàãîíàëè ìàòðèöû. Â âåðõíåì ãîðèçîíòàëüíîì è ëåâîì 
âåðòèêàëüíîì ðÿäàõ ìàòðèöû çàïèñàíû êâàäðàòû ÷èñåë ðÿäà Ôèáîíà÷÷è, 
ðàñïîëîæåííûå ÷åðåç îäèí ïðîìåæóòîê. 

Íà ïåðåñå÷åíèè ýòèõ ÷èñåë (â ìàòðèöå âûäåëåíî òåìíûì) ìû ïîëó÷àåì 
çíà÷åíèÿ ÷èñåë ðÿäà Ôèáîíà÷÷è, ðàâíîå ñóììå êâàäðàòîâ ýòèõ ÷èñåë (ñì. 
ðèñ. 1). Çíà÷èò, ïîëó÷åííàÿ çàêîíîìåðíîñòü îïèñûâàåòñÿ ôîðìóëîé (3). 

 
1  12  22  32  52  82  132  212  342 

 1                
12  2               
   3              

12    5             
     8            

22      13           
       21          

32        34         
         55        

52          89       
           144      

82            233     
             377    

132              610   
               987  

212                1597 
 
Ðèñóíîê 1 -  Ìàòðè÷íîå ïðåäñòàâëåíèå íå÷åòíûõ ÷èñåë ðÿäà Ôèáîíà÷÷è 

 
Ïðîèçâåäåì àíàëèç ôîðìóëû (3) ïðè ðàçëè÷íûõ çíà÷åíèÿõ n = 1, 2, 3, 

4, … . Äëÿ ýòîãî ñâåäåì èñõîäíûå äàííûå è ðåçóëüòàòû âû÷èñëåíèé 
ôîðìóëû (3) â òàáëèöó 2: 

 

Òàáëèöà 2 
 

n Ñóììà êâàäðàòîâ ÷èñåë, 
âû÷èñëåííûõ ïî ôîðìóëå (3) 

Ñîîòâåòñòâóþùèé íîìåð ÷èñëà 
Ôèáîíà÷÷è â òàáëèöå 1 

1 12 + 12 = 2 3 
2 12 + 22 = 5 5 
3 22 + 32 = 13 7 
4 32 + 52 = 34   9 
5 52 + 82 = 89   11 

è ò.ä. 
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Èç òàáëèöû 2 âèäíî, ÷òî ôîðìóëà (3) îïèñûâàåò òîëüêî íå÷åòíûå ÷èñëà 
ðÿäà Ôèáîíà÷÷è.  

Òåïåðü ïðåäñòàâèì ïåðâûå 17 ÷èñåë ïîñëåäîâàòåëüíîñòè (1) â âèäå 
ìàòðèöû äðóãîãî âèäà. Â îòëè÷èå îò ïðåäûäóùåé, â ýòîé ìàòðèöå 
êâàäðàòû ÷èñåë Ôèáîíà÷÷è â âåðõíåì ãîðèçîíòàëüíîì è ëåâîì 
âåðòèêàëüíîì ðÿäàõ ìàòðèöû ñäâèíóòû íà îäíî çíà÷åíèå íàçàä. Íà 
ïåðåñå÷åíèè ýòèõ ÷èñåë (â ìàòðèöå âûäåëåíî òåìíûì) ìû ïîëó÷àåì 
çíà÷åíèÿ ÷èñåë ðÿäà Ôèáîíà÷÷è, ðàâíûå ðàçíîñòè êâàäðàòîâ ýòèõ ÷èñåë 
(ñì. ðèñ. 2). Ýòà çàêîíîìåðíîñòü îïèñûâàåòñÿ ôîðìóëîé (4). 

 
1   22  32  52  82  132  212  342  

 1                
  2               

-(1)2   3              
    5             

-(1)2     8            
      13           

-(2)2       21          
        34         

-(3)2         55        
          89       

-(5)2           144      
            233     

-(8)2             377    
              610   

 -(13)2               987  
                1597 

 
Ðèñóíîê 2 -  Ìàòðè÷íîå ïðåäñòàâëåíèå ÷åòíûõ ÷èñåë ðÿäà Ôèáîíà÷÷è 

 
Ïðîèçâåäåì àíàëèç ôîðìóëû (4) ïðè ðàçëè÷íûõ çíà÷åíèÿõ n = 1, 2, 3, 

4, … . Äëÿ ýòîãî ñâåäåì èñõîäíûå äàííûå è ðåçóëüòàòû âû÷èñëåíèé ïî 
ôîðìóëå (4) â òàáëèöó 3: 

 
Òàáëèöà  3 

 
n Ñóììà êâàäðàòîâ ÷èñåë, 

âû÷èñëåííûõ ïî ôîðìóëå (4) 
Íîìåð ÷èñëà Ôèáîíà÷÷è â 

òàáëèöå 1 
2 12 - 02 = 1 2 
3 22 - 12 = 3 4 
4 32 - 12 = 8   6 
5 52 - 22 = 21   8 
6 82 - 32 = 55   10 
7 132 - 52 = 144  12 

è ò.ä. 
 
Èç òàáëèöû 3 ñëåäóåò, ÷òî ôîðìóëà (4) îïèñûâàåò òîëüêî ÷åòíûé ðÿä 

÷èñåë Ôèáîíà÷÷è. 
Òàêèì îáðàçîì, îáå óêàçàííûå ôîðìóëû (3) è (4) ñîâìåñòíî îïèñûâàþò 

âåñü ðÿä ÷èñåë Ôèáîíà÷÷è. Èõ ìîæíî èñïîëüçîâàòü äëÿ íàõîæäåíèÿ 
ëþáîãî çàäàííîãî ÷èñëà ðÿäà Ôèáîíà÷÷è:  
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- íå÷åòíûå ÷èñëà ðÿäà Ôèáîíà÷÷è íàõîäÿòñÿ ïî óðàâíåíèþ: 
 

( )
2 2

1( )n ni íå÷F F F += + ,   ãäå 2 1i n= + ;  (5) 

 
- ÷åòíûå ÷èñëà ðÿäà Ôèáîíà÷÷è íàõîäÿòñÿ ïî óðàâíåíèþ: 

( )
2 2

1 1( ) ( )n ni ÷åòF F F+ −= − ,   ãäå 2i n= ,   (6) 

 
ãäå n – íàòóðàëüíûé ðÿä ÷èñåë. 

Ïðîèçâåäåì âû÷èñëåíèå ðàçëè÷íûõ ÷èñåë ðÿäà Ôèáîíà÷÷è ñ ïîìîùüþ 
ïîëó÷åííîé ñèñòåìû ôîðìóë. Çàäàåìñÿ äâóìÿ ïåðâûìè ÷ëåíàìè ÷èñåë 
Ôèáîíà÷÷è 1F =1 è 2F =1, ïîñêîëüêó «äëÿ îäíîçíà÷íîãî ïîñòðîåíèÿ 
ïîñëåäîâàòåëüíîñòè ôîðìóëû íåäîñòàòî÷íî, è íåîáõîäèìî óêàçàòü 
äîïîëíèòåëüíûå óñëîâèÿ, íàïðèìåð, çàäàòü íåñêîëüêî ïåðâûõ ÷ëåíîâ 
ïîñëåäîâàòåëüíîñòè» [2].  

Ïðè ïîìîùè ôîðìóë (5) è (6) ïðîèçâåäåì âû÷èñëåíèå íåêîòîðûõ 
÷ëåíîâ ðÿäà Ôèáîíà÷÷è, íà÷èíàÿ ñ òðåòüåãî. 

Âû÷èñëèì òðåòèé ÷ëåí ðÿäà Ôèáîíà÷÷è - 3F , ò.å. 3i = . Ýòî íå÷åòíûé 

÷ëåí, ïîýòîìó â ñîîòâåòñòâèè ñ ôîðìóëîé (5) 2 1i n= + . Òîãäà 3 2 1n= + , 
îòêóäà 1n = . 

2 2 2 2
3 1 1 1( ) 1 1 2F F F += + = + = ,  

 
÷òî êàê âèäíî èç òàáë. 1, ñîîòâåòñòâóåò äåéñòâèòåëüíîñòè. 

Âû÷èñëèì ÷åòâåðòûé ÷ëåí ðÿäà Ôèáîíà÷÷è - 4F , ò.å. 4i = . Ýòî ÷åòíûé 

÷ëåí, ïîýòîìó â ñîîòâåòñòâèè ñ ôîðìóëîé (6) 2i n= . Òîãäà 4 2n= , îòêóäà 
2n = . 

2 2 2 2 2 2
4 2 1 2 1 3 1( ) ( ) 2 1 3F F F F F+ −= − = − = − = ,  

 
÷òî êàê âèäíî èç òàáë. 1, ñîîòâåòñòâóåò äåéñòâèòåëüíîñòè. 

Âû÷èñëèì ïÿòûé ÷ëåí ðÿäà Ôèáîíà÷÷è - 5F , ò.å. 5i = . Ýòî íå÷åòíûé 

÷ëåí, ïîýòîìó â ñîîòâåòñòâèè ñ ôîðìóëîé (5) 2 1i n= + . Òîãäà 5 2 1n= + , 
îòêóäà 2n = . 

2 2 2 2 2 2
5 2 2 1 2 3( ) 1 2 5F F F F F+= + = + = + = ,  

 
÷òî êàê âèäíî èç òàáë. 1, ñîîòâåòñòâóåò äåéñòâèòåëüíîñòè. 

 
ÂÛÂÎÄÛ 

Ïðåäëîæåíî ìàòðè÷íîå âûðàæåíèå ôîðìóë äëÿ âû÷èñëåíèÿ íå÷åòíûõ 
÷èñåë ðÿäà Ôèáîíà÷÷è ÷åðåç ñóììó êâàäðàòîâ äâóõ ñîñåäíèõ ÷èñåë ðÿäà 
Ôèáîíà÷÷è è ÷åòíûõ ÷èñåë ðÿäà Ôèáîíà÷÷è ÷åðåç ðàçíîñòü êâàäðàòîâ 
äâóõ ÷èñåë Ôèáîíà÷÷è, íîìåðà êîòîðûõ îòëè÷àþòñÿ íà äâà. Óêàçàííàÿ 
çàâèñèìîñòü ïðåäñòàâëåíà â âèäå ñèñòåìû ôîðìóë äëÿ âû÷èñëåíèÿ ÷èñåë 
ðÿäà Ôèáîíà÷÷è, íà÷èíàÿ ñ òðåòüåãî ÷èñëà, ïðè çàäàííûõ ïåðâûõ äâóõ 
÷èñëàõ. 
 
SUMMARY 

SQUARE NUMBERS ROW FIBONACHCHI 

Yakuchko S.I. 
Sumy State University, R.-Korsakov street, 2, 40007 

It Is Offered matrix expression molded for calculation uneven numbers row Fibonachchi 
through amount square two nearby numbers of the row Fibonachchi and even ÷èñåë of the row 
Fibonachchi through difference square two numbers Fibonachchi, which number differ on two. 
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The Specified dependency is presented in the manner of systems molded for calculation numbers 
row Fibonachchi, as from the third number, under given first two numbers. 
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