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Â ñîîòâåòñòâèè ñ ïðàâèëîì äåôîðìèðîâàííîãî ñëîæåíèÿ íàéäåíà ñóììà 

ãåîìåòðè÷åñêîé ïðîãðåññèè 6. Èññëåäîâàíû ñâîéñòâà îáîáù¸ííûõ áèíîìèàëüíûõ 
êîýôôèöèåíòîâ 15, îïðåäåëÿþùèõ ýòó ñóììó. Ñðàâíåíèå àíàëèòè÷åñêèõ äàííûõ 
ñ ÷èñëåííûìè ïîêàçûâàåò èõ ïîëíîå ñîîòâåòñòâèå. 

 

ÂÂÅÄÅÍÈÅ 
Â ïîñëåäíèå ãîäû íàáëþäàåòñÿ çíà÷èòåëüíûé ïðîãðåññ â èññëåäîâàíèè 

ñëîæíûõ ñèñòåì, ê êîòîðûì îòíîñÿòñÿ ôåððîìàãíåòèêè, ñïèíîâûå ñòåêëà, 
äâóìåðíàÿ ýëåêòðîííàÿ ïëàçìà â òóðáóëåíòíîñòíîì ðåæèìå, ñèñòåìû ñ 
àíîìàëüíîé äèôôóçèåé Ëåâè, ãðàíóëèðîâàííûå ñèñòåìû, òâåðäûå òåëà, 
ïîäâåðãíóòûå èîííîé áîìáàðäèðîâêå, ãðàâèòàöèîííûå ñèñòåìû, 
ñîëíå÷íûå íåéòðèíî, ÷åðíûå äûðû, ýëåìåíòàðíûå ÷àñòèöû, 
ñòàëêèâàþùèåñÿ ñ âûñîêîé ýíåðãèåé, êâàíòîâûå ñèñòåìû, ïðîÿâëÿþùèå 
ýôôåêòû çàïóòûâàíèÿ è ìíîãèå äðóãèå [1,2]. Â îòëè÷èå îò ïðîñòûõ 
ñèñòåì ôàçîâîå ïðîñòðàíñòâî ñëîæíûõ ñòàòèñòè÷åñêèõ îáúåêòîâ ðàçäåëåíî 
íà èçîëèðîâàííûå îáëàñòè, èåðàðõè÷åñêè ñîïîä÷èí¸ííûå äðóã äðóãó. Îíè 
ðàñïðåäåëåíû òàêèì îáðàçîì, ÷òî ïðè ïåðåõîäå íà áîëåå ãëóáîêèé 
óðîâåíü èåðàðõèè ñòàòèñòè÷åñêèé àíñàìáëü ðàçäåëÿåòñÿ íà áîëåå ìåëêèå 
ïîäàíñàìáëè, êîòîðûå, â ñâîþ î÷åðåäü, ñîñòîÿò èç åù¸ áîëåå ìåëêèõ 
ñóáàíñàìáëåé ñëåäóþùåãî óðîâíÿ, è ò.ä. Â ðåçóëüòàòå èåðàðõè÷åñêè 
ñîïîä÷èí¸ííûå ñèñòåìû îáðàçóþò óëüòðàìåòðè÷åñêîå ïðîñòðàíñòâî, 
ãåîìåòðè÷åñêèì îáðàçîì êîòîðîãî ÿâëÿåòñÿ äåðåâî Êåéëè ñ óçëàìè, 
îòâå÷àþùèìè ÷àñòè÷íî ïåðåêðûâàþùèìñÿ ñòàòèñòè÷åñêèì 
(ïîä)àíñàìáëÿì [3]. Ýâîëþöèÿ òàêèõ ñèñòåì ñâîäèòñÿ ê ïðîöåññó 
àíîìàëüíîé äèôôóçèè â óëüòðàìåòðè÷åñêîì ïðîñòðàíñòâå [4], â 
ðåçóëüòàòå ÷åãî óñòàíàâëèâàåòñÿ ñòàöèîíàðíîå ðàñïðåäåëåíèå ïî 
èåðàðõè÷åñêèì óðîâíÿì, ñâîäÿùååñÿ ê ñòåïåííîìó çàêîíó Öàëëèñà [1]: 
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Çäåñü lε  – ýíåðãèÿ l -ãî óðîâíÿ; T  – òåìïåðàòóðà, èçìåðåííàÿ â 
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Ëåãêî óáåäèòüñÿ, ÷òî äëÿ ïðîèçâîëüíûõ àðãóìåíòîâ , 0x y >  ôóíêöèè 

(2) óäîâëåòâîðÿþò óñëîâèÿì  
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exp ( ) exp ( ) exp ( ), exp ( )exp ( ) exp ( );
ln ( ) ln ( ) ln ( ); ln ( ) ln ( ) ln ( ),
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êîòîðûå îáîáùàþò îáû÷íûå ïðàâèëà, îòâå÷àþùèå ïðåäåëó 1q → . 

Õàðàêòåðíàÿ îñîáåííîñòü ðàâåíñòâ (3) ñîñòîèò â èñïîëüçîâàíèè 
äåôîðìèðîâàííûõ ñóììû/ðàçíîñòè è ïðîèçâåäåíèÿ/÷àñòíîãî 
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Îïðåäåëåíèÿ (4) ïðèâîäÿò ê äåôîðìèðîâàííîé àëãåáðå è îòâå÷àþùåìó 

åé èíòåãðî-äèôôåðåíöèàëüíîìó èñ÷èñëåíèþ [5]. Â ÷àñòíîñòè, îêàçûâàåòñÿ 
[2], ÷òî îïðåäåëåíèå âåðîÿòíîñòè çàðîæäåíèÿ ðåãóëÿðíîé èåðàðõè÷åñêîé 
ñòðóêòóðû òðåáóåò çíàíèÿ äåôîðìèðîâàííîé ñóììû ãåîìåòðè÷åñêîé 
ïðîãðåññèè. Ðåøåíèþ ýòîé çàäà÷è ïîñâÿùåíà ïðåäëàãàåìàÿ ðàáîòà.  

 
1. ÎÑÍÎÂÍÛÅ ÑÎÎÒÍÎØÅÍÈß 

Êàê îáû÷íî, ÷ëåí ãåîìåòðè÷åñêîé ïðîãðåññèè m
mx ar= , 

0, 1, ..., 1m n= −  çàäà¸òñÿ ìíîæèòåëåì a  è çíàìåíàòåëåì r . Â 

îòñóòñòâèå äåôîðìàöèè ñóììèðîâàíèå ïðèâîäèò ê îáû÷íîìó âûðàæåíèþ 
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Ïðåäïîëîæèì, ÷òî äåôîðìèðîâàííàÿ ñóììà  
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ïðåäñòàâëÿåòñÿ ðÿäîì 
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Äëÿ èõ îïðåäåëåíèÿ çàïèøåì öåïî÷êó ðàâåíñòâ: 
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Ïåðâîå èç íèõ ñëåäóåò èç îïðåäåëåíèÿ (6), âòîðîå – èç ïåðâîãî 
ðàâåíñòâà (4), â òðåòüåì èñïîëüçîâàíî ïðåäïîëîæåíèå (7); ïåðâûé ÷ëåí 
ñëåäóþùåãî âûðàæåíèÿ çàïèñàí ñ ó÷¸òîì (5), âî âòîðîì ââåäåí èíäåêñ 
ñóììèðîâàíèÿ 1l m= − ; ïðè ïåðåõîäå ê ïðåäïîñëåäíåìó âûðàæåíèþ èç 
ñóììû ïî m  âûäåëåíî ñëàãàåìîå 1m n= − , à äâå îñòàâøèåñÿ ñóììû 
îáúåäèíåíû; è íàêîíåö, ïîñëåäíåå ðàâåíñòâî ïðåäïîëàãàåò âîçâðàò ê 
èíäåêñó ñóììèðîâàíèÿ 1m l= + . Ïðîâîäÿ ïåðåîáîçíà÷åíèå 1n +  íà n , 
ïðèõîäèì ê âûðàæåíèþ 
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Ñðàâíåíèå åãî ÷ëåíîâ ñ ðÿäîì (7) äà¸ò ðàâåíñòâà: 
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Ïåðâîå èç íèõ âûðàæàåò èñêîìûå êîýôôèöèåíòû íèçøåãî ïîðÿäêà, 

êîòîðûå, êàê è ñëåäîâàëî îæèäàòü, ñâîäÿòñÿ ê íåäåôîðìèðîâàííîìó 
ñëó÷àþ.  

Îïðåäåëåíèå âûñøèõ êîýôôèöèåíòîâ m
nσ  äîñòèãàåòñÿ èñïîëüçîâàíèåì 

ðåêóððåíòíûõ ñîîòíîøåíèé (10b), êîòîðûå, êàê áóäåò ïîêàçàíî íèæå, 
îáåñïå÷èâàþò è ðàâåíñòâî (10c). Íåòðóäíî óáåäèòüñÿ, ÷òî óñëîâèå (10b) 
óäîâëåòâîðÿåòñÿ ïîäñòàíîâêîé  
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èòåðàöèÿ êîòîðîé äà¸ò âûðàæåíèå 
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Îäíàêî åãî èñïîëüçîâàíèå çàòðóäíåíî òåì, ÷òî ïðåäåë êàæäîé 

âíóòðåííåé ñóììû ñîâïàäàåò ñî ñòåïåíüþ ñëàãàåìûõ ïîñëåäóþùåé. 
Ïîýòîìó âîçâðàòèìñÿ ê îïðåäåëåíèþ (11), ñîãëàñíî êîòîðîìó ïðè 
ðàçëè÷íûõ m  èìååì: 
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Î÷åâèäíàÿ çàêîíîìåðíîñòü ýòèõ âûðàæåíèé ñîñòîèò â òîì, ÷òî 

÷èñëèòåëè äðîáíûõ ñîñòàâëÿþùèõ êîýôôèöèåíòîâ m
nσ  ñîäåðæàò 

ìíîæèòåëè 1 n lr −− , 0,1,...,l m= , ñòåïåíü êîòîðûõ ñïàäàåò ñ ðîñòîì m , à 

ïîêàçàòåëè ìíîæèòåëåé 11 lr +− , 0,1,...,l m= , ñòîÿùèõ â çíàìåíàòåëå, 
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íàîáîðîò, íàðàñòàþò. Ïîýòîìó ìîæíî ïîëàãàòü, ÷òî èñêîìûå 
êîýôôèöèåíòû èìåþò âèä 
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(16) 
 

Ïåðâîå èç íèõ ïðåäñòàâëÿåò ðåçóëüòàò óêàçàííîé ïîäñòàíîâêè, ïîñëå 
êîòîðîé ïåðâûé ÷ëåí âûíåñåí êàê ìíîæèòåëü; ïîñëå ñëîæåíèÿ ÷ëåíîâ, 
ñòîÿùèõ â áîëüøèõ ñêîáêàõ âòîðîé ñòðîêè, â ïðîèçâåäåíèè, ñòîÿùåì â 
÷èñëèòåëå, ïðîâåäåíà çàìåíà 1l +  íà l ; çàòåì â ýòî ïðîèçâåäåíèå 

âêëþ÷¸í ìíîæèòåëü 1 nr− , îòâå÷àþùèé 0l = , è âûäåëåí ÷ëåí ( 1)1 n mr − +−  
ïðè 1l m= + ; ñîêðàùåíèå äðîáè, ïîÿâëÿþùåéñÿ ïîñëå òàêîãî âûäåëåíèÿ, 
ïðèâîäèò ê ïîñëåäíåìó âûðàæåíèþ (16), ñîâïàäåíèå êîòîðîãî ñ 
ïðåäïîëîæåíèåì (14), (15) îïðàâäûâàåò åãî âèä. Ïðè 1m n= −  

çíàìåíàòåëü ïîñëåäíåé äðîáè â (16) ñîäåðæèò ñîìíîæèòåëè 1 r− , 21 r− , 

… , 1 nr−  â ïðÿìîé ïîñëåäîâàòåëüíîñòè, à ÷èñëèòåëü – â îáðàòíîé. Â 
ðåçóëüòàòå ïðåäïîëîæåíèÿ (14), (15) óäîâëåòâîðÿþò è ðàâåíñòâó (10c), à 
ïîñëåäíèé êîýôôèöèåíò ðÿäà (7) ïðèíèìàåò íàèáîëåå ïðîñòîé âèä  
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Òàêèì îáðàçîì, ìîæíî çàêëþ÷èòü, ÷òî ðàâåíñòâî (14) ïðèìåíèìî ïðè 
âñåõ çíà÷åíèÿõ [0, 1]m n∈ − , è åãî ïîäñòàíîâêà â (7) ïðèâîäèò ê 

îêîí÷àòåëüíîìó âûðàæåíèþ äåôîðìèðîâàííîé ñóììû (6) 
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Ñîâìåñòíî ñ êîýôôèöèåíòàìè (15) ðàâåíñòâî (18) ïðåäñòàâëÿåò 
îñíîâíîé ðåçóëüòàò íàøåé ðàáîòû. Îòêëàäûâàÿ èññëåäîâàíèå óêàçàííûõ 
êîýôôèöèåíòîâ äî ñëåäóþùåãî ðàçäåëà, ïðîâåä¸ì ñðàâíåíèå ðåçóëüòàòîâ, 
ñëåäóþùèõ èç íàéäåííûõ ôîðìóë, ñ ÷èñëåííûìè äàííûìè, ïîëó÷åííûìè 
èç îïðåäåëåíèÿ (6) è ïðàâèëà ñëîæåíèÿ (4). Òàêîå ñðàâíåíèå ïðîâåäåíî íà 
ðèñ.1, êîòîðûé ïîêàçûâàåò ïîëíîå ñîâïàäåíèå àíàëèòè÷åñêèõ è 
÷èñëåííûõ ðåçóëüòàòîâ ïðè ðàçëè÷íûõ çíà÷åíèÿõ ïàðàìåòðîâ a , r  è q . 
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Õàðàêòåðíî, ÷òî ðîñò âñåõ óêàçàííûõ ïàðàìåòðîâ ñïîñîáñòâóåò 
óâåëè÷åíèþ ñóììû (18). 

 
 

Ðèñóíîê 1 – Çàâèñèìîñòü äåôîðìèðîâàííîé ñóììû (6) îò ÷èñëà ÷ëåíîâ 
ãåîìåòðè÷åñêîé ïðîãðåññèè ïðè: 1a = , 1/2q =  è ðàçëè÷íûõ çíàìåíàòåëÿõ 

r , êðèâûå 1–4 îòâå÷àþò 0,3, 0,5, 0,6, 0,7r = , (a); 1/2r = , 1/2q =  è 
ðàçëè÷íûõ ìíîæèòåëÿõ a  , êðèâûå 1–4 îòâå÷àþò 

0,5, 1,0, 1,5, 2,0a = ,(b); 1a = , 0,5r =  è ðàçëè÷íûõ ïàðàìåòðàõ 

äåôîðìàöèè q  , êðèâûå 1–4 îòâå÷àþò  0,2, 0,5, 0,7, 1,5q = , (c). Òî÷êàìè 
îòìå÷åíû àíàëèòè÷åñêèå äàííûå, îïðåäåë¸ííûå ðàâåíñòâàìè (18) è (15); 
ïîëûå êðóæêè îòâå÷àþò ÷èñëåííûì äàííûì, ïîëó÷åííûì èç îïðåäåëåíèÿ 
(6) è ïðàâèëà ñëîæåíèÿ (4) 
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2. ÎÁÑÓÆÄÅÍÈÅ 
Äåôîðìèðîâàííàÿ ñóììà ãåîìåòðè÷åñêîé ïðîãðåññèè (18) ïðåäñòàâëÿåò 

ðÿä ïî ñòåïåíÿì (1 )q a−  ñ êîýôôèöèåíòàìè (15), çíà÷åíèÿ êîòîðûõ 

îïðåäåëÿþò âåëè÷èíó ýòîé ñóììû. Èç ðèñ.2, íà êîòîðîì ïîêàçàíà 

çàâèñèìîñòü êîýôôèöèåíòîâ ( )m
nC r  îò çíàìåíàòåëÿ ãåîìåòðè÷åñêîé 

ïðîãðåññèè r  ïðè ðàçëè÷íûõ çíà÷åíèÿõ m  è n , âèäíî, ÷òî ïðè 0r =  âñå 
êîýôôèöèåíòû (15) ïðèíèìàþò çíà÷åíèå 1, à ñ ðîñòîì r  âåëè÷èíû 

êîýôôèöèåíòîâ ( )m
nC r  âîçðàñòàþò òåì â áîëüøåé ñòåïåíè, ÷åì âûøå 

çíà÷åíèÿ èíäåêñîâ m , n . Õàðàêòåðíî, ÷òî ïðè 1r =  âåëè÷èíû 

( )m
nC r ñâîäÿòñÿ ê áèíîìèàëüíûì êîýôôèöèåíòàì.  

 
Ðèñóíîê 2 – Çàâèñèìîñòü êîýôôèöèåíòîâ ( )m

nC r  îò çíàìåíàòåëÿ 

ãåîìåòðè÷åñêîé ïðîãðåññèè r  ïðè: 6n =  è 1,2,3m = , êðèâûå 1–3 

ñîîòâåòñòâåííî (a); 3m =  è 6,7,8n = , êðèâûå 1–3 ñîîòâåòñòâåííî (b) 
 

Ïîêàæåì, ÷òî ïðè ïðîèçâîëüíîì çíàìåíàòåëå r  êîýôôèöèåíòû ( )m
nC r , 

îïðåäåë¸ííûå ðàâåíñòâîì (15), îáîáùàþò áèíîìèàëüíûå êîýôôèöèåíòû 

!/ !( )!m
nC n m n m= − . Äåéñòâèòåëüíî, â ïðåäåëå 1r →  âûðàæåíèå (15) äà¸ò 

 
1

11 1
0 0

1 !
lim ( ) lim :

1 !( )!1

m mn l
m m
n nlr r

l l

r n l nC r C
l m n mr

−−

+→ →
= =

− −= = ≡ =
+ −−∏ ∏ .  (19) 

 
Äàííûé âûâîä ïîäòâåðæäàåòñÿ ðåêóððåíòíûì ñîîòíîøåíèåì (10b), 

êîòîðîå ïðè 1r = , êîãäà 1m m
n nCσ += , ïðèíèìàåò ôîðìó  

 
1 1

1 1
m m m
n n nC C C+ +

− −= + ,     (20) 
 

ïðèñóùóþ áèíîìèàëüíûì êîýôôèöèåíòàì [6]. 
Ïðè 1r =  äåôîðìèðîâàííàÿ ñóììà (18) çàïèñûâàåòñÿ ñëåäóþùèì 

îáðàçîì: 

[ ]
[ ]

[ ]
[ ]

1
11

1
1 0

0

0

(1 )

(1 )
1

(1 ) 1
1 (1 ) 1

.
1 1

n
mm

nn
mm m

n n
m

n
ll

nn
l

C q a

S a C q a
q

C q a
q a

q q

−
++

−
+ =

=

=

−

= − ≡ =
−

− −
+ − −

= =
− −

∑
∑

∑
  (21) 

Cm
n

103
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1

0,0             0,5             1,0             1,5            r 

Cm
n
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1

0,0            0,5            1,0            1,5            r 
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Çäåñü ïðåäïîñëåäíåå ðàâåíñòâî ñîäåðæèò ïåðåõîä îò ñóììèðîâàíèÿ ïî 
m  ê 1l m= + , à â ïîñëåäíåì âûïîëíåíî ñóììèðîâàíèå áèíîìà Íüþòîíà. 
Ðåçóëüòàò (21) ñðàçó ñëåäóåò èç îïðåäåëåíèÿ äåôîðìèðîâàííîé ñóììû (6), 
åñëè ó÷åñòü, ÷òî ïðè 1r =  îíà òðàíñôîðìèðóåòñÿ â ïðîèçâåäåíèå n  
îäèíàêîâûõ ÷ëåíîâ [5]: 

[ ]1 (1 ) 1
:

1

n

n
q a

S n a
q

+ − −
= × =

−
.   (22) 

Â îòñóòñòâèå äåôîðìàöèè ïðåäåë 1q →  ïðèâîäèò ðàâåíñòâî (22) ê 

ðåçóëüòàòó nS na= , î÷åâèäíî ñëåäóþùåìó èç îïðåäåëåíèÿ (6) ïðè 

1, 1r q= = . 

Èç âûðàæåíèÿ (15), çàïèñàííîãî ïî àíàëîãèè ñ îïðåäåëåíèåì 
áèíîìèàëüíûõ êîýôôèöèåíòîâ,  

 

   

( )

( ) ( )

( )

( )
( ) 11

1 1 1

11

( )

1 1 1

nn
ll

l n mm l
n m n m m

l l l

l l l

rr

C r

r r r

= − +=
−

= = =

−−

= =

− − −

∏∏

∏ ∏ ∏
               (23) 

 
âèäíî, ÷òî ïðè ôèêñèðîâàííîì èíäåêñå 2n ≥  óâåëè÷åíèå m  îò 1 äî 
öåëîãî çíà÷åíèÿ [ /2]n  ïðèâîäèò ê ðîñòó ÷èñëà ñîìíîæèòåëåé è â 

÷èñëèòåëå, è â çíàìåíàòåëå. Ïîñêîëüêó â ïåðâîì ñëó÷àå ïîêàçàòåëè 
ñòåïåíåé â ýòèõ ñîìíîæèòåëÿõ ñïàäàþò, à âî âòîðîì âîçðàñòàþò, òî ñ 
äàëüíåéøèì ðîñòîì èíäåêñà [ /2]m n≥  â îáåèõ ÷àñòÿõ äðîáè (23) 

ïîÿâëÿþòñÿ îäèíàêîâûå ñîìíîæèòåëè, è îíà óïðîùàåòñÿ, ïðèíèìàÿ â 
îáðàòíîì ïîðÿäêå çíà÷åíèÿ, îòâå÷àþùèå [ /2]m n≤ . Â ðåçóëüòàòå 

âûïîëíÿåòñÿ óñëîâèå  

( ) ( )m n m
n nC r C r−= ,                               (24) 

îáîáùàþùåå ñîîòâåòñòâóþùåå ïðàâèëî äëÿ áèíîìèàëüíûõ êîýôôèöèåíòîâ 
[6]. Áîëåå òîãî, íåíóëåâûå êîýôôèöèåíòû (23) âûñòðàèâàþòñÿ â 
òðåóãîëüíèê Ïàñêàëÿ 

 

 

1
2

1 1
3 3

1 2 1
4 4 4

1 2 2 1
5 5 5 5

1
1 1

1 ( ) 1
1 ( ) ( ) 1

1 ( ) ( ) ( ) 1

1 ( ) ( ) ( ) ( ) 1
............................................................ ,

C r
C r C r

C r C r C r
C r C r C r C r

  (25) 

 
â êîòîðîì ñòðîêè îòâå÷àþò èíäåêñàì 0,1,2,...n = , à ñòîÿùèå â íèõ ÷ëåíû 

– çíà÷åíèÿì 0,1,2,...,m n=  (ïîñêîëüêó ïðè m n=  ðàâåíñòâî (23) äà¸ò 

1n
nC = , à ïðè 0m =  îíî íå îïðåäåëåíî, òî, ñëåäóÿ óñëîâèþ ñèììåòðèè 

(24), ìû ïîëîæèëè 0 : 1nC = ). Áëàãîäàðÿ ýòîìó ïðåäïîëîæåíèþ ïðè ëþáîì 

âûáîðå èíäåêñîâ âûïîëíÿåòñÿ îáîáù¸ííàÿ òåîðåìà ñëîæåíèÿ (ñì. [6]) 
 

1
1 1( ) ( ) ( )m m m n m

n n nC r C r C r r− −
− −= + ,  (26) 
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ñëåäóþùàÿ èç (10b) è (14) ïîñëå çàìåíû 1m +  íà m . Èñïîëüçîâàíèå 
ðàâåíñòâà (26) ïîçâîëÿåò ïîíèæàòü çíà÷åíèÿ èíäåêñîâ â êîýôôèöèåíòàõ 
ïðàâîé ÷àñòè. Òàê, m -êðàòíîå èòåðèðîâàíèå êîýôôèöèåíòîâ, ñòîÿùèõ 

ïåðåä ñòåïåíÿìè ìíîæèòåëÿ n mr − , ïðèâîäèò ê ðÿäó 

 

( )
( 1)

0

( ) ( )
m

m m l n m l
n n l

l

C r C r r− −
− +

=

= ∑ ,      (27) 

 
âûðàæàþùåìó êîýôôèöèåíòû ñòàðøèõ ïîðÿäêîâ ÷åðåç ìëàäøèå. Êàê è 
ñëåäîâàëî îæèäàòü, ïðè 1r =  ðàâåíñòâî (27) äà¸ò, íàðÿäó ñ (20), òåîðåìó 
ñëîæåíèÿ áèíîìèàëüíûõ êîýôôèöèåíòîâ [6]. 

 
 

SUMMARY 

DEFORMED SUM OF GEOMETRICAL PROGRESSION 

A.I. Olemskoy, S.S. Borisov, I.A. Shuda 
Institute of Applied Physics of Academy of Sciences of Ukraine; 
Sumy State University 
 

In accordance with the deformed rule (4) the sum (18) of the geometrical progression (6) is 
found. Probabilities of generalized binomial coefficients (15) are studied to determine this sum. 
Analytical results are compared with numerical ones to demonstrate their coincidence.  
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