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yk MkkÚku Mkwøkrýík{TLkku Mk¤tøk ytf 313 ykÃkLkk nkÚk{kt {qfíkkt ykLktË yLkw¼ðeyu Aeyu. yk ytf{kt ytøkúuS{kt 

÷¾kÞu÷ ÷u¾kuLkwt «{ký ðÄw òuðk {¤þu, su ÷u¾fku íkÚkk ðk[fkuLke çkË÷kE hnu÷ yr¼Ár[ Ëþkoðu Au. 

íkk.19-20 Vuçkúwykhe, 2024 Ëhr{ÞkLk IITE, økktÄeLkøkh íkÚkk økwshkík økrýík {tz¤Lkk MktÞwõík WÃk¢{u ‘5th
 Prof. 

P. C. Vaidya National Conference on Mathematical Sciences’Lkwt MkV¤ ykÞkusLk fhðk{kt ykÔÞwt níkwt, suLkku 

MktrûkÃík ynuðk÷ yk ytf{kt Mkk{u÷ Au. yk yrÄðuþLkLkk MkwtËh ykÞkusLk {kxu Þs{kLk MktMÚkkLku yr¼LktËLk. 

Mkwøkrýík{T{kt «økx Úkíkk ÷u¾kuLkk ÷u¾fkuyu ÷u¾ ÷¾ðk {kxu fhu÷ «ÞíLkLku rçkhËkððk {kxu yLku íku{ýu fhu÷ ¾[oLku 

yktrþf heíku ¼hÃkkE fhðk {kxu ÷u¾fkuLku ÃkwhMfkh ykÃkðk{kt ykðu Au, suLke rðøkík ytf 311{kt ònuh fhðk{kt ykðu÷ 

Au. yk rðøkík yk ytf{kt Ãký ÃkwLk:«fkrþík fhu÷ Au. 

yk ytfLku íkiÞkh fhðk {kxu nhnt{uþLke su{ snu{ík WXkðLkkh «k. «n÷kË¼kE ÔÞkMkLkku MktÃkkËf {tz¤ ¾kMk 

yk¼kh {kLku Au. 

Mkwøkrýík{TLku Mk{]Ø çkLkkððk {kxuLkkt ykÃkLkkt Mkq[Lkku yLku «økx ÚkÞu÷k ytfku rðþu ykÃkLkk yr¼«kÞku ykðfkÞo Au. 

yíÞkh MkwÄe su W{¤fk¼Þkuo ykðfkh Mkwøkrýík{TLku {¤u÷ Au íku ykøk¤ Ãký [k÷w hnuþu yuðe ykþk. 
 

          - MktÃkkËfku 
  

yðMkkLk LkkUÄ 

zkì. yuLk.yu÷. f¤rÚkÞk 
 

  økwshkík økrýík {tz¤Lkk MÚkkÃkf MkÇÞku{ktLkk yuf, MkrÒk»X 

«kæÞkÃkf yLku MktþkuÄf yuðk zkì. yuLk.yu÷. f¤rÚkÞk MkknuçkLkwt 

13 Vuçkúwykhe, 2024Lkk hkus Ëw:¾Ë rLkÄLk ÚkÞwt Au. Mkwøkrýík{T 

Ãkrhðkh, økwshkík økrýík {tz¤, «k.yu.ykh. hkð VkWLzuþLk 

íkÚkk «k.yu.yu{.ðiã VkWLzuþLk íku{Lku nkŠËf ©æÄktsr÷ ykÃku 

Au. «¼w íku{Lkk ykí{kLku þktrík ykÃku. 

  

 MktÃkkËfeÞ 



 

Mkwøkrýík{T – E Copy-8  [ 3 ] yur«÷-2024 

 
 
 
 
 

Mkwðýo økwýku¥khLke ¼kir{ríkf h[Lkk yLku íku îkhk 
rLkÞr{ík Ãkt[fkuýLke h[Lkk : 

ytf 209{kt «k. h{uþ¼kE ËuMkkE Mkknuçku Mkwðýo 
rð¼ksLkLke ÔÞkÏÞk ykÃke Au. hu¾k¾tz AB Ãkh P 
®çkËw yuðwt nkuÞ fu suÚke ���� � ��

�� ÚkkÞ, íkku P ®çkËw 
hu¾k¾tz ABLkwt Mkwðýo rð¼ksLk fhu Au íku{ fnuðkÞ 
yLku økwýku¥kh ���� (yÚkðk 

��
��)Lku Mkwðýo økwýku¥kh 

fnuðkÞ.  
(1) Mkwðýo rð¼ksLkLke ¼kir{ríkf h[Lkk : 
 

 
ykf]rík-1 

 AB ykÃku÷ hu¾k¾tz Au. ABLku ÷tçk nkuÞ íkuðku 
hu¾k¾tz BC h[ku fu suLke ÷tçkkE �� 	AB ÚkkÞ. hu¾k¾tz 
AC Ãkh D ®çkËw yuðwt h[ku fu suÚke CD = BC ÚkkÞ.  
A  fuLÿ ÷E, AD sux÷e rºkßÞk ÷E ðíkwo¤ Ëkuhku. yk 
ðíkwo¤ ABLku ßÞkt AuËu íÞkt ®çkËw P ÷ku. ®çkËw P yu 
hu¾k¾tz ABLkwt Mkwðýo rð¼ksLk fhu Au. 
Mkkrçkíke :  ∆∆∆∆ABC{kt 

AC
2
 = AB

2 
+ BC

2
=AB

2
 + 
����

�
 

∴∴∴∴ (AD+DC)
2
 = AB

2
 + 

�
� AB

2
  

∴∴∴∴ (AP+ 
�
���)

2
 = AB

2
 + 

�
� AB

2
  

(fkhý : AD = AP, DC = BC = 
�
���) 

∴∴∴∴ AP
2
 + AP ⋅ AB = AB

2 
∴∴∴∴ AP

2
 = AB

2
 − AP ⋅ AB = AB (AB−AP) 

A−P−N nkuðkÚke  AB−AP = PB 

∴∴∴∴ AP
2
 = AB ⋅ PB yux÷u fu ���� � ��

��  ......... (1) 

yk{, P ®çkËw ABLkwt Mkwðýo rð¼ksLk fhu Au. 
(2) ykÃku÷k ðíkow¤{kt ytíkøkoík Mk{Ëþfkuý yLku 

Mk{Ãkt[fkuýLke h[Lkk :  

 MÃk»x Au fu ðíkwo¤Lke fkuE Sðk ðíkwo¤Lkk fuLÿ ÃkkMku 
36

o {kÃkLkku ¾qýku h[u íkku íku Sðk íku ðíkwo¤{kt ytíkøkoík 
rLkÞr{ík ËþfkuýLke yuf çkksw Au. fkhý : 
����� � 36 
 h[Lkk : Äkhku fu ykÃku÷ ðíkow¤ SLkwt fuLÿ A Au yLku 
íkuLke yuf rºkßÞk AB Au. ykøk¤ fhe økÞk íku  
h[Lkk (1) {wsçk ABLkwt Mkwðýo rð¼ksLk fhíkwt ®çkËw P 
{u¤ðku (yux÷u fu AP : PB = AB : AP ÚkkÞ yÚkðk 
AP

2
=AB ⋅ PB ÚkkÞ íkuðwt ®çkËw P hu¾k¾tz AB Ãkh 

{u¤ðku.)     
 ykf]rík-2 {kt ËþkoÔÞk {wsçk, ðíkwo¤ S Ãkh, 
®çkËwyku E yLku F {u¤ðku fu suÚke BE = EF = AP 
ÚkkÞ. 

 
ykf]rík-2 

 ykÃkýu Mkkrçkík fheþwt fu BE (=AP) yu ðíkwo¤ SLke 
Sðk Au su ðíkwo¤Lkk fuLÿ A ykøk¤ 36

o {kÃkLkku ¾qýku 
çkLkkðu Au. 

 

Mkku ytf Ãknu÷ktMkku ytf Ãknu÷ktMkku ytf Ãknu÷ktMkku ytf Ãknu÷kt    
[Mkwøkrýík{TLkku Mk¤tøk ytf 213 òLÞwykhe-Vuçkúwykhe 2005Lkku níkku. yk ytfLke økrýíkLkkUÄÃkkuÚke{ktÚke ©e hýAkuz¼kE yu{. Ãkxu÷u 
÷¾u÷ ÷u¾ - Mkwðýo økwýku¥khLke ¼kir{ríkf h[Lkk yLku íku îkhk rLkÞr{ík Ãkt[fkuýLke h[Lkk yºku ÃkwLk«ofkrþík fhu÷ Au - «ÄkLk MktÃkkËf] 

 



 

Mkwøkrýík{T – E Copy-8  [ 4 ] yur«÷-2024 

Mkkrçkíke :   

 ∆∆∆∆ABE  Mk{rîçkksw rºkfkuý Au. AB=AE= ðíkwo¤ 
S Lke rºkßÞk 
∴∠ABE ≡ ∠AEB 

∴∠PBE ≡ ∠AEB .................. (1) 

 ®çkËw P hu¾k¾tz ABLkwt Mkwðýo rð¼ksLk fhu Au. 

∴ ���� � ��
�� 

∴ ���� � ��
�� 

 fkhý : AP = BE yLku AB = AE 
∴∆∆∆∆PBE ∼ ∆∆∆∆EBA (PBE ↔ EBA Mk{YÃkíkk Au) 
∴∠PEB ≡ ∠EAB 

yLku ∠BPE ≡ ∠BEA ≡ ∠EBA =  ∠EBP 

∴∆∆∆∆PBE Mk{rîçkksw Au su{kt EP = EB (=AP) 

∴∆∆∆∆APE Mk{rîçkksw Au su{kt AP = PE 

∴∠EAP = α ÷Eyu íkku  ∴∠AEP = α 

∴∠EPB = ∠EBP = 2α 

∴∠PEB = α 

∆∆∆∆PEB Lkk ¾qýkykuLkkt {kÃkLkku Mkhðk¤ku = 180
o
 

          ∴∴∴∴2α + 2α + α = 180
o
 

∴5 α = 180
o   ∴α = 36

o 

∴∠EAB = 36
o  

 yk{, ykÃku÷k ðíkwo¤Lke Sðk BE ðíkwo¤Lkk fuLÿ A 

ÃkkMku 36
o {kÃkLkku ¾qýku h[u Au. íkuÚke BE yu ykÃku÷ 

ðíkwo¤{kt ytíkøkoík rLkÞr{ík ËþfkuýLke yuf çkksw Au. 

nðu, BE = EF  (h[Lkk)  
∴∠EAF =  ∠BAE = 36

o  

∴∠BAF = ∠BAE + ∠EAF = 72
o
 = 

�
� (360

o
) 

∴ Sðk BF yu ðíkwo¤ S{kt ytíkøkoík rLkÞr{ík 
Ãkt[fkuýLke yuf çkksw Au.  
 ðíkwo¤ S{kt ytíkøkoík rLkÞr{ík Ãkt[fkuý yLku Ëþfkuý 
Lke[uLke ykf]rík-3{kt ËþkoÔÞk Au.  
 

 
ykf]rík-3 

 

B E F G H I J K L M rLkÞr{ík Ëþfkuý Au. 
B F H J L rLkÞr{ík Ãkt[fkuý Au. 
 
   � � � � � 

 
 

 f¤rÚkÞk MkknuçkLku ©æÄktsr÷ YÃku ÷¾kÞu÷k fux÷kf ÷u¾ y{Lku {éÞk Au íku 
ykðíkk ytf{kt «økx Úkþu. Mkwøkrýík{TLkku nðu ÃkAeLkku, sw÷kE 2024Lkku ytf  
Mð.zkì. yuLk.yu÷.f¤rÚkÞk MkknuçkLku Mk{ŠÃkík fhðk{kt ykðLkkh Au. ykÃkLkkt  
«k. f¤rÚkÞk Mkknuçk MkkÚkuLkkt MktM{hýku hsq fhðk {kxu ykÃkLku yk{tºký Au. ykÃkLke 
ÃkkMku Mð. f¤rÚkÞk MkknuçkLkk fkuE Vkuxkuøkúk^Mk nkuÞ íkku íku Ãký {kuf÷ðk rðLktíke Au. 
ykÃkLkk ÷u¾ yLku Vkuxkuøkúk^Mk 15 {u, 2024 MkwÄe{kt {kuf÷e ykÃkþku. 
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5{e {k[o, 2024Lkk hkus hksfkuxLkk ©e yku.ðe. þuX ÷kufrð¿kkLk fuLÿ yLku «k. yu.ykh. hkð VkWLzuþLkLkk MktÞwõík 
WÃk¢{u hksfkux{kt Äkuhý-9 yLku 10Lkk økrýík rþûkfku {kxu yuf rËðMkeÞ fkÞorþrçkh Þkusðk{kt ykÔÞku níkku. yk 
rþrçkhLkk fkÞo¢{Lkku rðøkíkðkh ynuðk÷ Mkwøkrýík{TLkk yk s ytf{kt yLÞºk òuðk {¤þu. yux÷u íkuLke rðøkík ynª Lknª 
ykÃkwt. {kºk rþrçkhLkk WÆuþkuLke ðkík fheþ. rþûkfku {kxuLkk rþrçkh{kt Mkk{kLÞ heíku yÇÞkMk¢{ fu yÇÞkMk¢{Lkkt 
rð»kÞktøk fu økkrýríkf «§kuLkk Wfu÷kuLke [[ko ÚkkÞ Au. «Míkwík rþrçkhLkku nuíkw økrýíkLkk ðøko rþûký ytøku [[ko fhðkLkku 
níkku. þk¤k{kt ¼ýkðkíkk økrýík ytøku yuf AkÃk yuðe Au fu yu y½Át Au, ftxk¤ksLkf Au yLku rLkYÃkÞkuøke Au. 
ðøkorþûký{kt çkË÷kð ÷kðeLku økrýík {kxuLke ykðe AkÃk{kt çkË÷kð ÷kðe þfkÞ fu fu{ yu çkkçkíkLke [[ko fhðkLkku 
rþrçkhLkku nuíkw níkku. yk nuíkw æÞkLk{kt hk¾eLku rþrçkhLkk þiûkrýf fkÞo¢{Lku fux÷kf ¼køkku{kt ðnU[ðk{kt ykÔÞku níkku. 

 
(1) {q¤¼qík ÏÞk÷kuLke [[ko 
(2) ðøkorþûký hMk«Ë fuðe heíku çkLkkðe þfkÞ? 
(3) økrýíkLke WÃkÞkurøkíkk 
(4) hkusçkhkusLkk SðLk{kt økrýík 
(5) yMkhfkhf ðøkorþûký 
 
ykÃkýwt ðøkorþûký ½ýwt ¾Át yÇÞkMk¢{, ÃkkXâÃkwMíkf yLku ÃkheûkkLkk [kufXk{kt Mker{ík hnu Au. rþûký{kt íkksøke 

yLku LkkrðLÞ ÷kððk {kxu yk [kufXkLke çknkh sðwt yLku òuðwt sYhe Au. su{ ½h{kt øk{u íkux÷e Mkøkðzku nkuÞ íkku Ãký 
íkkS nðk yLku MkqÞo«fkþ {kxu çkkheyku ¾wÕ÷e hk¾ðe sYhe Au, su{ xÙuRLkLkk «ðkMk{kt zççkk{kt øk{u íkux÷e MkwrðÄkyku 
nkuÞ Aíkkt çknkhLkkt á~Þku {kýðk {kxu çkkhe çknkh òuðwt sYhe Au, íku{ ðøko rþûký{kt Ãký yÇÞkMk¢{ yLku 
ÃkkXâÃkwMíkfLke çknkh òuðwt sYhe Au. çkkhe çknkh þwt òuE þfkÞ yLku ðøko rþûký MkkÚku yu fE heíku Mkktf¤e þfkÞ yu 
çkkçkíkLke [[ko rþrçkhLkku {wÏÞ nuíkw níkku. 

¼kðLkøkhLkk yuf Mk{ÞLkk ËeðkLk Mkh «¼kþtfh ÃkèýeLke ‘W½kze hk¾òu çkkhe’ yu þe»kofLke yuf frðíkk Au. yu 
frðíkkLke þYLke çku fzeyku Lke[u «{kýu Au : 

 
 

Ëw:¾e fu ËËeo fu fkuE ¼q÷u÷k {køkoðk¤kLku 
rðMkk{ku ykÃkðk ½hLke W½kze hk¾òu çkkhe 

 

 

W½kze W½kze W½kze W½kze hk¾òu çkkhehk¾òu çkkhehk¾òu çkkhehk¾òu çkkhe                
yu{. yu[. ðMkkðzk 
ðÕ÷¼ rðãkLkøkh 

(M) 9824669364 
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økheçkLke ËkË Mkkt¼¤ðk, yðhLkkt Ëw:¾Lku Ë¤ðk, 
ík{khkt fýoLkuºkkuLke W½kze hk¾òu çkkhe 

 
yk frðíkkLkku ykÄkh ÷ELku {U rþrçkhLkk ytík¼køk{kt rþûkf r{ºkkuLku Lke[uLke frðíkk Mkt¼¤kðe níke. 
 
 

økrýíkLke þw»fíkk nhðk, økrýík{kt Yr[ fu¤ððk, 
ÃkehMkðk ¿kkLkLku økB{ík, økrýíkLkkt y[hòu fnuðk, 

ík{khk ðøkorþûkýLke W½kze hk¾òu çkkhe. 
 

fnuðk ðkík ÞwÂõ÷zLke, fËe LÞqxLk ÷eçLkexTÍLke 
yLku ¼kMfh-{kÄðLke, ¼khíkLkk MkÃkqíkkuLke 
ík{khk ðkt[Lkk÷ÞLke W½kze hk¾òu çkkhe 

 
ÃkkÞÚkkøkkuhMk rºkÃkqxeyku, Lku ð¤e MktÃkqýo MktÏÞkyku 
òËwE [kuhMk íkýe fnkLke, rVçkkuLkk[eLke r{sçkkLke 
fnuðk yk hrMkf ðkíkku, W½kze hk¾òu çkkhe. 

 
Ã÷uxkuLkk ½Lkkfkhku, þnuhe Mkkík Mkuíkwyku, 

«{uÞ ÃkkÃkMk, ÃkkMf÷Lkkt, fÚkk ÃkkE íkýe fnuðk 
ÃkkXâÃkwMíkfLke çknkh òuðk, W½kze hk¾òu çkkhe. 

 
fnuðk ðkík RríknkMkLke, økrýíkeykuLkk SðLkLke 
«uhf fu nkMÞ «MktøkkuLke, {ò ÷qtxðk fkuÞzkLke 
ík{khk rË÷Lku rË{køkLke, W½kze hk¾òu çkkhe 

 
 

 

 

� � � � � 
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  Mk{ks{kt Mkk{kLÞ heíku yuðe {kLÞíkk «ðíkuo Au fu økrýík ¾qçk s þw»f, y½hku yLku çkkuòYÃk rð»kÞ Au. 
Mk{ksLke yk {kLÞíkk MkkÚku nwt Mkn{ík LkÚke. Mktøkeík yLku MkkrníÞLke su{ økrýík rð»kÞ Ãký hMk{Þ Au. økrýík MkÃíkhtøke 
Au. økrýík{kt Ãký økÍ÷ku yLku ðkíkkoyku hnu÷e Au. økrýík{kt hnu÷kt Mktøkeík-MkkrníÞ yLkw¼ððk {kxu Mknus ÞíLk fhðkLke 
sYh Au. 

कौन सी जा ह ैजहाँ ज�वा-ए-माशक़ू नह� 
शौक़-ए-दीदार अगर ह ैतो नज़र पैदा कर 

- अमीर मीनाई (जा=जगह, अवसर) 

 çkk¤ÃkýÚke ykÃkýu fk[çkk yLku MkMk÷kLke ðkíkkoÚke Ãkrhr[ík Aeyu. fk[çkk yLku MkMk÷k ðå[u ËkuzðkLke MÃkÄkoLkwt 
ykÞkusLk ÚkkÞ Au. MkMk÷ku yr¼{kLke Au, fk[çkku Lk{ú Au. MkMk÷ku íkus Au ßÞkhu fk[çkku Äe{e Aíkkt yrðhík [k÷ [k÷u 
Au. MÃkÄkoLke þYykíkLkk íkçk¬k{kt MkMk÷ku ÃkkuíkkLke íkus ËkuzÚke fk[çkkÚke ¾qçk ykøk¤ Lkef¤e òÞ Au. fk[çkku {tË Aíkkt 
{¬{ [k÷u Au. ytíku, fk[çkku Síke òÞ Au. Slow and steady wins the race. (yk s ðkíkkoLku fuLÿ{kt hk¾eLku ð»ko 
1982{kt rVÕ{ rLkËuoþf MkkR ÃkhktsÃkuyu «ýÞfÚkk Ähkðíke yuf MkwtËh rVÕ{ ‘fÚkk’Lkwt rLk{koý fÞwO níkwt)fk[çkk yLku 
MkMk÷kLke yk ðkíkko økrýík{kt Ãký {kusqË Au! 
 yuf WËknhý îkhk yk ðkík Mk{sðk «ÞíLk fheyu. 
 çku rðÄuÞku K(x)=e

x
 yLku S(x)=x

100 ÷Eyu. {kLke ÷ku fu yk çktLku rðÄuÞkuLkku «Ëuþøký (2, ∞) Au. (K yux÷u 
fk[çkku, S yux÷u MkMk÷ku) 
 x=2 {kxu K(2)=e

2 yLku S(2)=2
100 Úkþu. yk{ x=2 {kxu K(x)Lke ®f{ík e2 yux÷u fu 9 Úke ykuAe ÚkkÞ ßÞkhu S(x) 

Lke ®f{ík 2100, 31 yktfzkÚke çkLku÷e fkuEf rðþk¤ MktÏÞk Au ! yk{ x=2 ®çkËwyu (x=2 Mk{Þu) MkMk÷ku fk[çkkÚke ¾qçk 
ykøk¤ Au. 
 x=3 {kxu K(3)=e

3 yLku S(3)=3
100 Úkþu. yk{ x=3 {kxu K(x)Lke ®f{ík 27 Úke ykuAe ÚkkÞ ßÞkhu S(x) Lke ®f{ík 

¾qçk s {kuxe, 48 yktfzktÚke çkLku÷e fkuEf rðþk¤ MktÏÞk Au! yux÷u fu x=3 Mk{Þu MkMk÷ku fk[çkkÚke ½ýku ðÄkhu ykøk¤ 
Lkef¤e økÞku Au. 
 x=4, 5, 6, ...500 {kxu Ãký òuE þfkÞ Au fu S(x) Lke ®f{ík K(x)Lke ®f{íkÚke {kuxe Au. yux÷u x=4, 5, 6, ...., 

500 Mk{Þu Ãký MkMk÷ku {ku¾hu Au. yíÞkh MkwÄe ¼÷u MkMk÷kuhkýku ykøk¤ Ëkuze hÌkku nkuÞ yLku fk[çkk¼kE ÃkkA¤ nkuÞ 
Ãký Auðxu xLke yuf yuðe ®f{ík {¤þu (yuf Mk{Þ yuðku ykðþu) ßÞkhu fk[çkk¼kE MkMMkkhkýkÚke ykøk¤ Lkef¤e sþu. 
fk[çkku MkMk÷kLku yrík¢{e sþu yLku yu ÃkAe fk[çkk¼kE nt{uþk ykøk¤ s hnþu. 
 ytíku fk[çkk¼kE rðsÞe Úkþu. 
 yk ðkíkkoLku økrýíkLke ¼k»kk{kt fnuðe nkuÞ íkku yk{ fnuðkÞ :  
 lim� → ∞ �100�� � 0  
 xLke ®f{ík ykuAk{kt ykuAe fR ÷uðe òuEyu fu suÚke x100

 < e
x ÚkkÞ? ðk[fku yk «§Lkku Wfu÷ {u¤ðu.  

 
� � � � �  

 

fk[çkkfk[çkkfk[çkkfk[çkk----MkMk÷kLke ðkíkkoMkMk÷kLke ðkíkkoMkMk÷kLke ðkíkkoMkMk÷kLke ðkíkko    
«k. fkirþf Xkfh 

økrýík rð¼køk, økwshkík ÞwrLkðŠMkxe, y{ËkðkË 
 (M) 98258 67429 
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rºkfkuýku MkkÚku fux÷ktf ðíkwo¤ku ¾qçk MkknSfíkkÚke Mktf¤kÞu÷kt Au. ykÃkýu Mkki íku{ktLkkt çkuÚke Mkkhe heíku Ãkrhr[ík Aeyu – 
Ãkrhð]¥k (fu Ãkrhðíkwo¤) yLku ytík:ð]¥k (fu ytík:ðíkwo¤). 

Ãkrhðíkwo¤ ykÃku÷k rºkfkuýLkk ºkýuÞ rþhkurçkLËw{ktÚke ÃkMkkh Úkðwt ðíkow¤ Au. íkuLkwt fuLÿ yu ykÃku÷k rºkfkuýLke çkkswykuLkk 
÷tçkrî¼ksfkuLkwt Mktøk{®çkËw Au. (ykf]rík 1). ytíkðíkow¤ ykÃku÷k rºkfkuýLke ºkýu çkkswykuLku MÃkþoíkwt ðíkwo¤ Au. íkuLkwt fuLÿ, 
ytík:fuLÿ, rºkfkuýLkk fkuýrî¼ksfkuLkwt Mktøk{rçkLËw Au (ykf]rík-2). ynª òu yuf ¾qýkLkku ytík:rî¼ksf yLku çkeò çkuLkk 
çkrnËwo¼ksfku ÷Eyu íkku Ãký íku Mktøkk{e Úkþu yLku Ãknu÷ktLke {kVf s ºkýu çkkswykuLku, y÷çk¥k çknkhÚke, MÃkþoíkwt ðíkwo¤, 
çkrnðoíkwo¤ {¤þu, suLkwt íku fuLÿ Úkþu (ykf]rík-3). yk{, Ãkrhðíkwo¤ (rºkfkuýLkk rþhkurçkLËwyku ðzu rLkrùík Úkíkwt) yLkLÞ 
Au. ßÞkhu ytík:ðíkwo¤Lku ºký çkrnðíkwo¤YÃke MkkÚkeËkhku Au. Ãkrhðíkwo¤ yLku ytík:ðíkwo¤Lke rºkßÞkLku yLkw¢{u R yLku r ðzu 
ËþkoðkÞ Au. 

 

   
ykf]rík-1     ykf]rík-2 

 
ykf]rík-3 

 

òýeíkkLkwt yòÛÞwt òýeíkkLkwt yòÛÞwt òýeíkkLkwt yòÛÞwt òýeíkkLkwt yòÛÞwt ––––    7    : rºkfkuýku MkkÚku Mktf¤kÞu÷kt ðíkwo¤ku: rºkfkuýku MkkÚku Mktf¤kÞu÷kt ðíkwo¤ku: rºkfkuýku MkkÚku Mktf¤kÞu÷kt ðíkwo¤ku: rºkfkuýku MkkÚku Mktf¤kÞu÷kt ðíkwo¤ku 
nu{k ðMkkðzk 

ðÕ÷¼ rðãkLkøkh 
(M) 9409157840 
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Mðk¼krðf Au fu, R > r. 

yk çktLku ðíkwo¤ku ðå[u yuf æÞkLk ¾ut[u íkuðku LkkUÄÃkkºk MktçktÄ Au – íkuyku yufçkeòLkkt îLî Au. Ãknu÷kt ¼qr{rík{kt îLî 

yux÷u þwt, íku Mk{S ÷Eyu. fkuE yuf Ãkrhýk{{kt ßÞkt ßÞkt ‘rçkLËw’ fu ‘hu¾k’ ykðíkkt nkuÞ íkuLke, íku{s ßÞkt ßÞkt 

‘AuËðwt’ (yÚkðk ‘ÃkMkkh Úkðwt’) fu ‘MÃkþoðwt’ ykðíkkt nkuÞ íkuLke yË÷kçkË÷e fhðkÚke {¤íkkt Lkðk Ãkrhýk{Lku {q¤ 

Ãkrhýk{Lkwt îLî fnu Au. Ëk¾÷k íkhefu ykÃku÷k ðíkwo¤ {kxu – 

“fkuEÃký hu¾k ðíkwo¤Lku çku, yuf fu þqLÞ ®çkËw{kt AuËu.” íkuLkwt îLî “fkuEÃký rçkLËw{ktÚke ðíkwo¤Lku çku, yuf fu þqLÞ 

hu¾kyku MÃkþuo” Úkþu. nðu ynª òuEyu. òuðwt nkuÞ íkku yk{ òuE þfkÞ : fkuE Ãký rºkfkuý{kt –  

“Ãkrhðíkwo¤ ºkýu rþhkurçkLËwyku (rçkLËwyku){ktÚke ÃkMkkh ÚkkÞ Au”  

↔  “ytík:ðíkwo¤ ºkýu çkkswyku (hu¾kyku)Lku MÃkþuo Au.”  

yux÷wt s Lknª, Ãký 

“Ãkrhðíkwo¤Lkwt fuLÿ çkkswyku (hu¾kyku)Lkk ÷tçkrî¼ksfkuLkwt Mktøk{®çkËw Au” 

↔ “ytík:ðíkwo¤Lkwt fuLÿ ¾qýkyku (®çkËwyku)Lkk rî¼ksfkuLkwt Mktøk{®çkËw Au.” 

rºkfkuýLkk Ãkrhðíkwo¤Lkku yuf LkðkE ÷køku íkuðku økwýÄ{o Au, su Mfkìx÷uLz, UKLkk økrýíkþkMºke rMkBMkLku (1687-

1768) çkíkkðeLku Mkkrçkík fÞkuo Au. íkuÚke íkuLku rMkBMkLkLkwt «{uÞ fnu Au. íku yk «{kýu Au :  

«{uÞ : fkuEÃký rºkfkuýLkk Ãkrhðíkwo¤ ÃkhLkk fkuEÃký rçkLËw{ktÚke rºkfkuýLke çkkswyku Ãkh Ëkuhu÷k ÷tçkLkk ÷tçkÃkkË 

Mk{hu¾ ÚkkÞ. 

yux÷u fu, ∆ABCLkk Ãkrhðíkwo¤ Ãkh fkuEÃký rçkLËw P nkuÞ, yLku PL, PM yLku PN yu çkkswyku AB, BC, CA Ãkh 

yLkw¢{u ÷tçk nkuÞ, íkku L, M yLku N Mk{hu¾ ÚkkÞ, (ykf]rík-4) 

L, M yLku N Lku Mk{kðíke yk hu¾kLku P Lke MkkÃkuûku MkeBMkLk hu¾k fnu Au. 

 
Mkkrçkíke :  

PBML [¢eÞ [íkw»fkuý Au. 
      (fkhý : ∠BMP = ∠BLP = 90

o) 
⇒ ∠BPM = ∠BLM = α, {kLkku 
 (yuf s ð]¥k¾tzLkk ¾qýkyku)   .... (1) 
íku{s PLAN [¢eÞ [íkw»fkuý Au. 
 (fkhý: ∠PLA + ∠PNA = 90

o
 + 90

o
 =180

o
)    

⇒ ∠NPA = ∠NLA =β, {kLkku 
 (yuf s ð]¥k¾tzLkk ¾qýkyku)   .... (2) 
          ykf]rík-4 
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nðu ∠BPA = 180
o 

 − ∠C   (fkhý : PBCA [¢eÞ [íkw»fkuý Au.)  

yux÷u fu, α + ∠MPA = 180
o − ∠C .... (3) 

íku{s ∠MPN = 180
o 

 − ∠C 
(fkhý : PMCN {kt ∠M + ∠N = 90

o
 + 90

o
 =180

o  ∴ PMCN [¢eÞ [íkw»fkuý Au.) 
yux÷u fu, β + ∠MPA = 180

o 
 − ∠C  = α + ∠MPA ......... ((3) WÃkhÚke) 

⇒ α=β 
⇒ ∠BLM = ∠ALN  ................. ((1) yLku (2) ÃkhÚke)  

Ãkhtíkw B-L-A Mk{hu¾ Au yLku LM íkÚkk LN yu AB hu¾kÚke çkLkíkk yÄoík÷ku{kt rðÁØ yÄoík÷ku{kt Au. 
⇒ ML yLku LN yuf s hu¾k Au. yÚkðk, L, M yLku N Mk{hu¾ Au. 

ynª æÞkLk ¾U[u íkuðe çku çkkçkíkku Au –  
yuf íkku yu fu, yk Mkkrçkíke{kt {kºk [¢eÞ [íkw»fkuýku yLku íkuLkk çku økwýÄ{kuo s ðkÃkÞko Au. 
çkeswt fu, fkuEÃký rºkfkuý ÷ku, íkuLkk Ãkrhðíkwo¤ Ãkh fkuEÃký rçkLËw ÷ku, yLku nt{uþk WÃkhkuõík rçkLËwyku Mk{hu¾ s 

ÚkkÞ, yux÷u fu íkuLke MkkÃkuûku MkeBMkLk hu¾k {¤u s – yk ðkík çknw ykùÞosLkf, {kLke Lk þfkÞ íkuðe, yLku yux÷u s, ¾qçk 
MkwtËh LkÚke ÷køkíke? 

ykðwt s yuf, íkhík {kLkðk{kt Lk ykðu íkuðwt, økrýíkLke 
yòÞçke Mk{wt yuf ðíkwo¤ rºkfkuý MkkÚku Mktf¤kÞu÷wt Au. fkuEÃký 
ºký rçkLËwyku íkku yuf yLkLÞ ðíkwo¤ rLkrùík fhu. Ãký [kh 
rçkLËwyku nkuÞ íkku... Lku Ãkkt[ nkuÞ íkku..... ? çkÄkt yuf s 
ðíkwo¤ Ãkh Lk Ãký nkuÞ. Ãkhtíkw yk yuf yuðwt ðíkwo¤ Au, su 
fkuEÃký rºkfkuý{kt, rLkrùík heíku ykÃku÷kt, Lkð rçkLËwyku{ktÚke 
y[qf ÃkMkkh ÚkkÞ. ykÚke íkuLku rºkfkuýLkwt Lkð rçkLËw ðíkwo¤ fnu 
Au. yk Lkð rçkLËwyku yk heíkLkkt Au – rºkfkuýLke ºkýu 
çkkswykuLkkt {æÞrçkLËwyku, ºkýu ðuÄLkk ÷tçkÃkkË yLku Ëhuf  
 

rþhkurçkLËwLku ÷tçkfuLÿ MkkÚku òuzíkk hu¾k¾tzkuLkkt {æÞrçkLËwyku. su{fu ykf]rík-5{kt yk rçkLËw-rºkÃkwrxyku (1) D,E,F   

(2) S, T, U  yLku  (3) P, Q, R Au. MÃk»x Au fu yk ðíkwo¤ yLkLÞ ÚkkÞ. òuELku yu{ ÷køku fu yk ðíkwo¤ Ëkuhðk{kt çknw 
y½Yt nþu. (Lkð rçkLËwyku{ktÚke ÃkMkkh fhðkLkwt Lku!) ÃkhLíkw íkuðwt LkÚke – yk{kLkkt fkuEÃký ºký rçkLËwyku ÷ELku Ëkuhe 
þfkÞ Lku ? 
yk ðíkwo¤Lku ykÃku÷k rºkfkuý MkkÚku çkeò Ãký fux÷kf MktçktÄku Au : 

1. LkðrçkLËwðíkwo¤Lke rºkßÞk = ��� 
2. LkðrçkLËwðíkwo¤Lkwt fuLÿ N, yu O yLku H MkkÚku Mk{hu¾ Au, íkÚkk OH hu¾k¾tzLkwt {æÞ®çkËw Au. 

ykÃkýu ykLke Mkkrçkíke ynª Lk ykÃkíkkt, मधरेुण समापयेत ्fheyu 
� � � � � 

ykf]rík-5 
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 Mkwøkrýík{TLkk Mk¤tøk ytf ¢{ktf 312 {kt ©e Ãke.fu. ÔÞkMk Mkknuçk îkhk r÷r¾ík ÷u¾ ‘hksuþfw{kh {uhLkk fkuÞzkLkku 

Wfu÷’{kt íkuykuyu yuf «§Lkk Wfu÷Lke rðMík]ík [[ko fhe níke. yk [[ko{kt íku{ýu ‘Ãku÷Lkk Mk{efhý’Lkk ÏÞk÷Lkku WÃkÞkuøk 

fÞkuo níkku. yk ÷u¾ òuELku {Lku Ãku÷Lkk Mk{efhýLkk RríknkMk yLku íkuLku Wfu÷ðk {kxuLke sYhe ÃkØríkyku rðþu rðøkíkðkh 

{krníke ykÃkðkLke RåAk ÚkE níke. íkuLkk V¤MðYÃku {U yk ÷u¾ ytøkúuS{kt íkiÞkh fÞkuo Au. ykþk Au fu ðk[fkuLku yk 

y¾íkhku ÃkMktË Ãkzþu. yk ÷u¾Lku Mk{sðk {kxu Mkk{kLÞ çkesøkrýíkLkku ÏÞk÷ sYhe Au. òu MktÏÞk økrýíkLkku ÃkkÞkLkku 

ÏÞk÷ ‘theory of congruences’Lke «kÚkr{f òýfkhe nþu íkku yk ÷u¾ ÃkqýoÃkýu Mk{sðk{kt Mkwøk{íkk hnuþu. 
Introduction: 

 In number theory, Pell’s equation falls in the category of Diophantine equations named after the 

Greek mathematician Diophantus. Diophantine equations are equations for which integer solutions 

are desired. Such an equation may have no solution, a finite number of solutions or an infinite 

number of solutions. The famous Pythagorean equation ��  !� � "� is also a Diophantine 

equation. 

  In 1909, mathematician Thue proved the following important theorem:  

 Theorem: Let #$�, !& � '(�(  '()��()�!  ⋯ '��!()�  '�!(; , - 3. Then for an 

integer . / 0, the equation #$�, !& � . has either no solution or only a finite number of solutions 

in integers.   

 This result is in contrast to the situation in which , � 2. In this case, if we consider #$�, !& �
�� 1 2!�, then for 3 / 0, the equation �� 1 2!� � 3 may have infinitely many integral solutions! 

Specifically, the misnamed Pell’s equation is used to refer any Diophantine equation of the form 

�� 1 2!� � 3 ; where 2 and 3 are fixed integers and we are looking for integers � and ! that 

satisfy the equation.  

 If 2 is a perfect square, say 2 � 4�, then equation �� 1 2!� � 3 becomes �� 1 $4!&� � 3. 

This factors as $� 1 4!&$�  4!& � 3. Since �, 	! and 4 are all integers, the left-hand side of this 

equation must be product of two factors of 3. Thus �� 1 2!� � 3 has only finite number of 

solutions. It could also happen that the equation has no solution. 

 In the equation �� 1 2!� � 3, if 2 5 0, say 2 � 16, then the equation becomes 

 ��  6!� � 3. This can be written in the form 
78

9√;<8  
=8

>?@AB
8 � 1, which has the form of an ellipse 

(a closed curve). But any ellipse can have only finite number of integer points $�, !& on the 

circumference. Thus, �� 1 2!� � 3 (where 2 5 0& has only finite number of integer solutions. We 

thus assume that 2 C 0. 

 

Hunt for the solutions of Pell’s equation  
Dr. Devbhadra V. Shah 

Department of Mathematics, VNSGU, Surat. (M): 9898057891 
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 Again, it can be easily observed that �� 1 2!� � 3 can be written as 
78

9√;<8 1
=8

>?@DB
8 � 1, which 

is a Hyperbola. Thus, the integer solutions occur whenever the curve passes through a point whose 

� and y coordinates are both integers. 

 Thus, we consider 3 to be any nonzero integer and the integer 2 to be positive and non-square 

only. This condition is helpful because it leaves open the possibility of infinitely many solutions in 

positive integers � and !. 

We now give formal definition of Pell’s equation. 

 Definition: A Pell’s equation is an equation of the form �� 1 2!� � 3, where 2 is a positive 

non-square integer and 3 is a nonzero integer, for which we attempt to find integer solutions 

� and !. 

 Some natural questions which arise at this stage are… 

(a) Is there any algorithm or fixed procedure which can decide whether a given Pell’s equation has a 

solution? 

(b) Is there any algorithm for solving explicitly any given Pell’s equation? 

 Our goal here in this article is not to describe the present status regarding these questions. It 

suffices to say that a complete answer to question (a) is not yet available. There is no complete 

procedure to decide whether any Pell’s equation has a solution or not. Also, question (b) is 

unanswered.  

Historical encounters: 

 Pell’s equations have been of interest to mathematicians for centuries. There is perhaps no other 

equation that has influenced the development of number theory as much as Pell’s equation. Pell’s 

equation has a long and interesting history.  

 This very simple Diophantine equation has attracted mathematicians throughout the ages. There 

is historical evidence that methods for solving the equation were known to the Greeks some 400 

years before the beginning of the Christian era. We find the reference of Pell’s equation in a problem 

given by Archimedes in 200 BC. Indeed, there is very strong evidence that it was known to 

Archimedes, as the Cattle Problem. In Arithmetica, Diophantus asked for rational solutions to 

equations of the type �� 1 2!� � 1. For the case 2 � .�  1, he gave the integral solutions 

� � 2.�  1, 	! � 2.. 

 The equations �� 1 2!� � ±1 have been studied by several Indian mathematicians also. In 8
th

 

century BC. Baudhayana noted that � � 577, 	! � 408  is a solution of �� 1 2!� � 1 and he used 

the fraction 
7
= � �JJ

��K to approximate the value of √2.  

 The equation �� 1 2!� � 1 attracted attention of early mathematicians. Such equations and 

assertive rules, without any proof for calculating their solutions, spread to India more than a 

thousand years before they appeared in Europe, starting with Brahmagupta (598 – 668). He 

developed the chakravala method in 628 AD to solve Pell’s equation in his Brahma Sphuta 

Siddhanta in 628, about a thousand years before Pell’s time. This method could generate infinitely 

many solutions from an initial solution. Brahmagupta also solved quadratic indeterminate equations 
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of the form ax
2 

+ c = y
2  

and ax
2 

– c  = y
2
. For example, he solved 8��  1 � !� and obtained the 

solutions 

$�, !& � 	$1,3&, 	$6,17&, 	$35,99&, $204,577&, 	$1189,3363&,… 	. 
 Later, Bhāskara (1114 – 1185) described the complete solution of Pell’s equation and developed 

a cyclic algorithm to produce a solution of equation �� 1 2!� � 1. Bhāskara worked extensively 

with the more general equation   �� 1 2!� � 3, and even solved the equation Dx
2 

+ 1 = y
2
 for  

D = 8, 11, 32, 61 and 67. When D = 61 he found x = 226153980, y = 1776319049. When D = 67 he 

found x = 5967, y = 48842.  

 Some applications of Bhāskara’s equation include generation of the Pell sequence (with 

2 � 2,3 � 1), arithmetic triangles (with 2 � 3), and generation of the Fibonacci sequence (with 

2 � 5,3 � 1). It is known that all solutions of the equations �� 1 5!� � ±4 are given by  

! � ±#�(N�, 	� � ±O�(N�	; ! � ±#�(, 	� � ±O�( respectively, where #( and O( are respectively n
th

 

Fibonacci number and Lucas number. Narayana Pandit (1340 – 1400) also found general solutions 

to Pell’s equation and other quadratic indeterminate equations.  

 The topic interested the European mathematicians after a challenge given in 1657 by renowned 

mathematician Pierre de Fermat (1601 – 1665). He inspired some of his contemporaries to do the 

same. John Wallis, Frénicle, William Brouncker, Leonhard Euler, Joseph Louis Lagrange and others 

also contributed in the development of the theory of Pell’s equations. 

 John Pell (1611 – 1685) was an English mathematician and an algebraist, but he hardly did any 

work with the equation �� 1 2!� � 3 that bears his name. In fact, Leonhard Euler credited the 

equation to Pell in a letter to Goldbach in 1730, and the name stuck. Lagrange in 1768 used the 

technique of Continued fraction to find the good approximations of √2 for the case 3 � 1.  

 Even today, research involving this equation continues to be very active and hundreds of articles 

dealing with this equation in various contexts have appeared in last some years. One of the main 

reasons for this interest is that the equation has a habit of popping up at an unexpected place. It is 

also of great importance in solving the general second-degree Diophantine equation in two 

unknowns: '��  P�!  Q!�  6�  �!  R � 0. Furthermore, the problem of solving this equation 

is connected to that of determining the regulator, an important quantity of a real quadratic number 

field, and to solving the discrete logarithm problem in such structures. Today, this second problem is 

of interest to cryptographers. 

Necessities for solving the Pell’s equations: 

 We once again consider the Pell’s equation 

   �� 1 2!� � 3.   ..................................... (1) 

 Suppose that (1) is solvable, and let � � S, ! � T be the integers satisfying (1). Then we call 

S  T√2 to be the solution of (1). We also denote this solution by $S, T&. It will be called positive 

solution if both S C 0 and T C 0. We call a solution $S, T& of (1) to be trivial if ST	 � 	0. Every 

nontrivial solution can be made into a positive solution by changing the sign of � or !.  

Note: Here we note that by this we do not mean that S  T√2 is an integer. It is just another way of 

representing the solution $S, T& of (1). 
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 If �  !√2 is the smallest positive solution of Pell’s equation 

    �� 1 2!� � 1,  ........................ (2) 

then we call it as basic solution of (2). This equation is always satisfied trivially by � � ±1, ! � 0. 

We thus call $�, !& � $±1, 0& to be trivial solutions. 

Solving Pell’s equation UV 1WXV � Y: 

 To find a nontrivial solution of �� 1 2!� � 1 by elementary methods, rewrite the equation as 

�� � 2!�  1 and then set ! � 1,2,3, …	 until you reach a value where 2!�  1 is a perfect square. 

Call that value �� and then we have a solution $�, !&. 
 Example 1: Two positive solutions of �� 1 2!� � 1  are $3,2& and $17,12&, since 2!�  1 is a 

square when y = 2 and 12, where it has values 9 � 3� and 289 � 7�. See below: 

 

 Example 2: Three positive solutions of �� 1 3!� � 1 are $2,1&, $7,4& and $26,15&, as shown by 

the table below. 

 

 The following table gives the list of basic solutions $�, !& of the equation �� 1 2!� � 1 for the 

non-square values of 2 for 2 Z 2 Z 24. 

D 2 3 5 6 7 8 10 11 12 

x 3 2 9 5 8 3 19 10 7 

y 2 1 4 2 3 1 6 3 2 

 

D 13 14 15 17 18 19 20 21 22 23 24 

x 649 15 4 33 17 170 9 55 197 24 5 

y 180 4 1 8 4 39 2 12 42 5 1 

 

 The following theorem by Lagrange states that the Pell’s equation �� 1 2!� � 3 always has 

solution if 3 � 1. It also gives the explicit formula for all the positive solutions. 

Theorem 1: The Pell’s equation  

�� 1 2!� � 1 ...........................................  (2) 

 always has infinitely many positive solutions. If $��, !�& is the basic solution (least positive 

solution) of (2) then all the positive solutions of (2) are given by $�(, !(&, where �( and !( are the 

integers determined from 

�(  !(√2 � 9��  !�√2<(; , � 1, 	2, 	3, … . 

 Remark: Here $�(, !(& can be calculated algebraically from �(  !(√2 � 9��  !�√2<( 

expanding the left side, equating coefficients of √2 on both sides, and equating the other terms on 

both sides. 
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 This theorem now guarantees that when we tabulate 2!�  1, it will always have a square value 

at some instance. We are guaranteed this search will eventually terminate, but we are not assured 

how long it will take. In fact, the smallest positive solution of �� 1 2!� � 1 can be unusually large 

compared to the size of 2. The table above illustrates this if we compare the smallest positive 

solutions when 2 � 12, 13, and 14. As more extreme examples, see in the table below the smallest 

positive solutions to �� 1 2!� � 1 when 2 � 61 and 109 compared with nearby values of 2. 

 

 

 

 

  

 While Lagrange was the first person to give a proof of Theorem 1, in 1768, a century earlier 

Fermat claimed to have a proof and challenged other mathematicians in Europe to prove it too. In a 

letter in 1657 he wrote that one should try to find a positive solution to �� 1 61!� � 1 and 

 �� 1 109!� � 1. Fermat had no idea that a nontrivial solution to �� 1 61!� � 1  had been found in 

India (by Bhaskara II) 500 years before him. 

About the solutions of Pell’s equation UV 1WXV � [: 

 Consider S  T√2 to be any solution of (1) and let �  !√2 is the basic solution of (2). Then it 

is easy to observe that 

9S  T√2< × 9�  !√2<±� � $S� ± 2T!&  $S! ± T�&√2. 

 Also, $S� ± 2T!&� 1 2$S! ± T�&� � S���  2�T�!� 1 2S�!� 1 2T���   

                                                � S�$�� 1 2!�& 1 2T�$�� 1 2!�& 
                                                           � $S� 1 2T�&$�� 1 2!�& � 3 

 Thus, the product 9S  T√2< × 9�  !√2<±� is also a solution of (1). Suppose this new solution 

is S′  T′√2 � 9S  T√2< × 9�  !√2<±�. This means that any solution of (1) when multiplied or 

divided by �  !√2 again gives the solution of (1). We call this new solution S′  T′√2 to be 

associated with the earlier solution S  T√2. The following gives the exact definition of this 

associativity. 

 Definition: Two positive solutions S^  T^√2 and S_  T_√2 are said to be associated if there 

exists an integer ` such that 

S_  T_√2 � 9S^  T^√2<9�  !√2<a; ` � 0,±1, 2	 ….............. (3) 

 If S^  T^√2 is any fixed solution of (1), then all the positive solutions given by (3) are said to 

be associated with each other. In this case, the set of all solutions associated with other forms a class 

of solutions of (1). For some solutions S^  T^√2 and S_  T_√2 of (1), if there does not exist ` 
satisfying (3), then these two solutions are in different class of solutions of (1).  

 

 

W 60 61 62  108 109 110 

U 31 1766319049 63  1351 158070671986249 21 

X 4 226153980 8  130 15140424455100 2 
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Fundamental solutions: 

 There is a quick way to generate other solutions from a single solution of Pell’s equation. Before 

discussing this, we introduce the fundamental solution of the equation �� 1 2!� � 3, from which 

all other positive integer solutions may be obtained. 

 Let b be any specific class consisting of all the solutions Sc  Tc√2; d � 1, 2, 3, … which are 

associated with each other. Among all the solutions Sc  Tc√2 in a given class b we now choose a 

solution S�  T�√2 in the following way: Let T� be the least non-negative value of T which occurs 

in b. In this case, S� is also uniquely determined. The solution S�  T�√2 defined in this way is said 

to be fundamental solution of the class. 

 Thus, for the fundamental solution S�  T�√2 ∈ b, the number |S�| has the least value which is 

possible for |Sc|. In this case T� is also the least non-negative value of Tc which occurs in b. In other 

words, the fundamental solution is the smallest positive solution belonging to that class.  

 Since the fundamental solution S�  T�√2 is the smallest positive solution of the class b, it can 

be observed that S�  T�√2 is a fundamental solution of class b if and only if 

S�  T�√2 × 9�� 1 !�√2< is not a positive solution of (2). Thus if S^  T^√2 is any fixed 

fundamental solution then all the positive solutions obtained by (3) are associated with each other 

and all of them belong to some common class of solutions. 

 Moreover, we observe that if (1) is solvable, then it has only finite number of classes of solutions 

(and so finite number of fundamental solutions). We assume that (1) has exactly g classes of 

solutions. If Sc  Tc√2	; 1 Z d Z g are all the fundamental solutions of (1), then we write this as 

‘Sc  Tc√2 runs through all the fundamental solutions of (1)’.  

 Remark: If S�  T�√2 is the smallest of all the fundamental solutions of (2) then for all its 

fundamental solutions Sc  Tc√2, we have  

Sc  Tc√2 Z 9S�  T�√2< × 9��  !�√2<	; for all d. 
 This gives the upper bound for the fundamental solutions of (1). 

 The following theorem gives the bounds for the values of S, T occurring in the fundamental 

solutions. 

 Theorem 2: If �  !√2 is the basic solution of (2) and let S  T√2 be any fundamental solution 

of (1), then 0 5 |S| Z �
�?$7N�&|;|�  and 0 Z T Z !? |;|

�$7N�& . 
 Although the technique used above (and in the examples which will follow in next section) to 

find the fundamental solutions provides a general method to show that (2) has no solutions. 

Sometimes the equation has no solution can be proved simply using congruences. For instance, if we 

consider the Pell’s equation �� 1 3!� � 2, then it can be observed that this equation is not solvable. 

This is because from this equation, we have �� ≡ 2	$.i6	3& which has no solution.  

 But congruence methods do not always help to prove that any given Pell’s equation has no 

solutions! The equation �� 1 37!� � 11 considered in example 8 is one an example. We will prove 
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that it has no solution, but it can be checked that the congruence �� ≡ 11$.i6	37& has a solution 

� � 14! 

 The following theorem states that (1) always has solution if 3 is a perfect square. 

 Theorem 3: For any positive, non-square integers 2 and any non-zero integer j, the Pell’s 

equation �� 1 2!� � j� always has a solution in integers. 

 At present there is no method to predict whether (1) is solvable or not for any given 2 and 3. 

Although, some algorithms are available in literature which helps in hunt for the solutions of (1) for 

any given 2 and 3.                    

Examples of fundamental solutions: 

 We now present some examples which will help to understand the idea of fundamental solutions 

more precisely. 

 Example 3: Consider the Pell’s equation �� 1 6!� � 3.  

 The smallest positive solution of this equation is $S, T& � $3,1&. Also, the equation  

�� 1 6!� � 1 has basic solution $�, !& � $5,2&. Then by theorem 2, any fundamental solution 

S  T√2 has bounds  

0 5 |S| Z �
�?�×�� � 1.5 and 0 Z T Z 2? �

�×� � 1. 

 Thus, the solution $3,1& is the only fundamental solution of �� 1 6!� � 3. Here we also observe 

that any fundamental solution must occur before the number 93  √6<95  2√6< � 27  11√6, that 

is before the solution $27,11&. Now 9S  T√6<9� 1 !√6< � 93  √6<95 1 2√6< � 3 1 √6, which 

gives negative solution $3, 11& of the given equation. Thus 3  √6 is the fundamental solution. 

Example 4: Consider the Pell’s equation �� 1 7!� � 57.  

 The smallest positive solution of this equation is $S, T& � $8,1&. Also, the equation �� 1 7!� �
1 has basic solution $�, !& � $8,3&. Then any fundamental solution S  T√2 has bounds 

0 5 |S| Z �
�?l×�J� ≈ 8.01 and 0 Z T Z 3? �J

�×l � 5.34. It can be now easily observed that the 

equation �� 1 7!� � 57 are satisfied by only $S, T& � $8,1&, $13,4& in the above range. Thus, these 

are the two fundamental solutions. 

 We can even verify that 9S  T√7<9� 1 !√7< � 98  √7<98 1 3√7< � 43 1 16√7, which is 

negative. Also, if we consider $S, T& � $13,4&, then  

9S  T√7<9� 1 !√7< � 913  4√7<98 1 3√7< � 20 1 7√7, 

 a negative quantity. This too justifies that $8,1& and $13,4& are the fundamental solutions of 

�� 1 7!� � 57. 

All the solutions of Pell’s equation UV 1WXV � [: 

 As discussed above, Pell’s equation (2) always has a solution. But the generalized Pell’s equation 

(1) may or may not have solutions in integers. It is proved that if solvable, then (1) also always has 

infinite number of solutions in integers. The following result gives an explicit formula to find all the 

solutions of Pell’s equation (1). 
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 Theorem 4: If Sc  Tc√2 runs through all the fundamental solutions of (1) and if �  !√2 is the 

basic solution of (2), then all the positive solutions of (1) are given by 

�c,(  !c,(√2 � 9Sc  Tc√2<9�  !√2<(; � 0, 1, 2, … . 

Examples for the solutions of Pell’s equation UV 1WXV � [: 

 Example 5: Consider the Pell’s equation �� 1 3!� � 6.  

 The smallest positive solution of this equation is $S, T& � $3,1&. Also, clearly the equation 

�� 1 3!� � 1 has basic solution $�, !& � $2,1&. Using theorem 2, it can be observed that 

�� 1 3!� � 6 has only one fundamental solution $3,1&. Then above theorem states that all the 

solutions of �� 1 3!� � 6 are given by  

�c,(  !c,(√3 � 93  √3<92  √3<(; , � 0, 1, 2, … . 

 This now gives the infinite number of solutions of �� 1 3!� � 6 as $3,1&, $9,5&, $33,19&, … . 

 Example 6: Consider the Pell’s equation �� 1 19!� � 36.  

 The smallest positive solution of this equation is $S, T& � $6,0&. Also, the equation 

�� 1 19!� � 1 has basic solution $�, !& � $170,39&. If S  T√2 runs through the fundamental 

solutions of �� 1 19!� � 36, then 0 Z T Z 39? ��
�×�J� ≈ 12.65. Then it can be verified that $6,0& 

and $44,10& are the two fundamental solutions.  

 Thus, all the solutions of �� 1 194!� � 36 are given by two classes of solutions 

�c,(  !c,(√19 � 69170  39√19<( and  

�c,(  !c,(√19 � 944  10√19<9170  39√19<(; , � 0, 1, 2, …	.	 
  Example 7: Consider the equation �� 1 194!� � 11. 

 Smallest solution of �� 1 194!� � 1 is $�, !& � $195,14&. If S  T√2 is any fundamental 

solution of �� 1 194!� � 11, then 0 Z T Z 14? �
�×�l� ≈ 0.71. Thus, the only choice for the value 

of T is T � 0. But in that case we have �� � 11. Clearly this has no real (integer) solution. Hence 

the equation �� 1 194!� � 11 has no integer solution. 

 Example 8: Consider the equation �� 1 37!� � 11. 

 The basic solution of �� 1 37!� � 1 is $�, !& � $73,12&. If S  T√2 is any fundamental 

solution of �� 1 37!� � 11, then 0 Z T Z 12? ��
�×J� ≈ 6.58. In given equation �� 1 37!� � 11, by 

taking the value of T � ! from 0 to 6, it can be observed that the equation �� 1 37!� � 11 does not 

have any � satisfying it. Thus, the given equation has no solution. 

Negative Pell’s equation: 

 While the Pell’s equation (2) always has infinitely many non-trivial solutions, the analogous 

equation, the negative Pellian equation �� 1 2!� � 11 is much more mysterious. The interesting 

point is that there are many non-square values of 2 for which this equation is not solvable. One well-

known limitation is 2 ≡ 1, 2	$.i6	4& with no 4,  3 factors, but this is not sufficient. If n	|	2, then 

reducing modulo n tells that the congruence �� ≡ 11$.i6	n& must be solvable,  
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when n ≡ 1$.i6	4& or n � 2. In this case, by a well-known theorem of Fermat, it can be clearly 

seen that 2 must be sum of two squares. However not all such 2 has the property that �� 12!� �
11 is solvable: the smallest counterexample is 2	 � 	34. These has been summarized in the 

following theorem: 

 Theorem 5: If �� 1 2!� � 11 is solvable, then 2 is not divisible by 4 and 2 does not have a 

prime factor congruent to 3 modulo 4. 

 I conclude this article by mentioning that any Pell’s equation which is solvable, can even be 

solved by using the technique of continued fractions, which is a matter of some other article. 
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3. nMíkr÷r¾ík ÷¾kýLkk Vkuxk Ãkkzíkk Ãknu÷kt yLku xkEÃk fhu÷ ÷¾kýLke PDF çkLkkðíkk Ãknu÷kt, ÷u¾ 
çkhkçkh ðkt[e sðku. 
òu ykÃk yk Mkq[LkkuLkku y{÷ fhþku íkku xkEÃk fhLkkhLku yLku «wV ðkt[LkkhLku ½ýe Mkwøk{íkk Úkþu. 
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yk ©uýeLkk Mkkík{kt ÷u¾Lku ytíku sýkÔÞk «{kýu Mk{÷tçk [íkw»fkuý ykfkhLke ðurËLke h[LkkLke yLÞ heíkku yk 
÷u¾{kt òuEþwt. 

«Úk{ h[Lkk yuf Ëkuhe (hßsw-MkqÕçk)Úke fhðk{kt ykðu Au. ðurËLke h[LkkLkwt ðýoLk fhíkku &÷kuf Lke[u {wsçk Au. 
षट्ि&ंिशकायाम ्अ)ादशोसम*यापर*मात ्अ+तात् 

,ादश ुल/णम ्। पंचदशस ुल/णम ्। प4ृया+तयोर+तौ 

िनय5य पंचदिशकेन दि/णापाय5य शकंुं िनहि+त । एवम ् 

उ8रतः ते :ोणी । िवपय;*तयांसौ । पंचदिशकेमवैापाय5य 

<ा,िशके शकंु िनहि+त । एवम ्उ8रतः । तावसौ । तत ् 

एक र=जवा िवहरणम ्।। 5.4 – 13 ।।  

yÚko½xLk : 36 «¢{ ÷tçkkRLke hßsw (Ëkuhe) ÷ku yLku íku{kt (íkuLke MkkÚku) 18 «¢{ ÷tçkkRLke Ëkuhe òuzku. yk{ {¤íke 
54 ÷tçkkELke hßswLkk çktLku Auzu økkr¤Þk çkLkkðku. ËkuheLkk Ãkrù{ AuzuÚke 12 yLku 15 «¢{ ytíkhu çku rLkþkLke fhku. 12Lke 
rLkþkLke Ãkqðo íkhVLkk ¾qýkLkkt MÚkkLk rLkrùík fhðk {kxu Au ßÞkhu 15Lke rLkþkLke hßswLku ¾U[ðk {kxu íkÚkk Ãkrù{ íkhVLkk 
¾qýkLkkt MÚkkLk rLkrùík fhðk {kxu ðÃkhkþu. Lke[uLke ykf]ríkLkk MktË¼uo íkuLke Lke[u ðýoðu÷e ¼kir{ríkf h[Lkk Mk{òþu. 

 
ykf]rík-1 

Mk{sqíke : Ëkuhe ZXLke ÷tçkkE 54 Au. Z Ãkrù{ íkhVLkku Auzku Au ßÞktÚke 12 ytíkhu rLkþkLke P Au yLku 15 ytíkhu 
rLkþkLke N Au. NY=3 yLku YX=36 Au. X Ãkqðo íkhVLkku Auzku Au. 

 

«k[eLk ¼khíkLkk «k[eLk ¼khíkLkk «k[eLk ¼khíkLkk «k[eLk ¼khíkLkk økrýík¿kkLkLkwt yk[{Lkøkrýík¿kkLkLkwt yk[{Lkøkrýík¿kkLkLkwt yk[{Lkøkrýík¿kkLkLkwt yk[{Lk----8                        
{u½hks s. ¼è 

ð÷Mkkz. 
(M) 9925837247 
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ßÞkt ðurË çkLkkððkLke Au íku søÞkyu {æÞhu¾k EW ÷ku suLke ÷tçkkE 36 «¢{ Au. E yLku W MÚkkLku yuf yuf þtfw 
s{eLk{kt ÂMÚkh fhku, 54 «¢{ ÷tçkkRLke Ëkuhe ZXLkku Z ykøk¤Lkku økkr¤Þku W ykøk¤Lkk þtfw{kt yLku X ykøk¤Lkku 
økkr¤Þku E ykøk¤Lkk þtfw{kt ÂMÚkh fhku (çkktÄku). nðu ËkuheLku N ykøk¤Úke Ërûký íkhV ¾U[ku yLku ®çkËw N s{eLkLku su 
søÞkyu yzu íÞkt þtfw C {qfku. yk ðurËLkku Ërûký-Ãkrù{ ¾qýku Úkþu. íku s heíku W¥kh íkhV ¾U[eLku W¥kh-Ãkrù{ ¾qýku 
Lk¬e fhe íÞkt þtfw D {qfku. nðu XZ Lkk økkr¤ÞkLke rËþk çkË÷kðku yux÷u fu Z Lku E {kt yLku X Lku W {kt çkktÄku. VheÚke 
ËkuheLku N ykøk¤Úke Ërûký íkhV ¾u[ªLku ®çkËw P s{eLkLku ßÞkt yzu íÞkt þtfw B {qfku su ðurËLkku Ërûký-Ãkqðo ¾qýku Úkþu yLku 
yu s heíku W¥kh{kt ¾U[eLku ðurËLkku W¥kh-Ãkqðo ¾qýku Lk¬e fhe íÞkt þtfw A {qfku. yk{ ykf]rík{kt ËþkoÔÞk «{kýu ðurË 
ABCD çkLkþu su{kt Ãkqðo íkhVLke çkksw AB=24 «¢{ yLku Ãkrù{ íkhÃkÚke çkksw CD=30 «¢{ Úkþu. 

ykf]rík ÃkhÚke Mk{òþu fu ynª 15-36-39 {kÃkLkku fkxfkuý rºkfkuý çkLkkÔÞku Au su{kt 15 yLku 36Lke ðå[u fkx¾qýku 
çkLku yu nfefíkLkku – yux÷u fu çkeò þçËku{kt ÃkkÞÚkkøkkuhMk «{uÞLkk «rík«{uÞLkku-WÃkÞkuøk fhu÷ Au ! 

çkeS h[Lkk çku ËkuheLke {ËËÚke fhðk{kt ykðu Au. 
&÷kuf  : ि&कचत)ुकयोः पंिचकाDणयार=जःु ।   तािभिFिमरGय*तािभरसौ । चतरुGय*तािभर:ोणी ।। 5.14-16 ।। 
yÚko : fkxfkuý rºkfkuýLkku fýo 5 yuf{ ÚkkÞ òu íkuLkku ÷tçk (ríkÞOøk{kLk) yLku ÃkkÞku (Ãkkïo{kLk) yLkw¢{u 3 yLku 4 

yuf{ nkuÞ. ykLkk [kh økýk {kÃk- (12, 16, 20) – ÷uðkÚke ðurËLkk Ãkqðo rËþkLkk ¾qýkyku yLku Ãkktt[økýk {kÃk –  
(15, 20, 25) - ÷uðkÚke ðurËLkk Ãkrù{ rËþkLkk ¾qýkyku rLkrùík fhe þfkÞ. 

 
ykf]rík-2 

Mk{sqíke : Lke[uLke ykf]rík-2Lkk MktË¼uo íkuLke Lke[u ðýoðu÷e h[Lkk Mk{òþu. 
(1) EW ðurËLke {æÞhu¾k Au ßÞkt EW=36. íkuLkk Ãkh þtfw P yuðe heíku {qfku fu suÚke WP=20 yLku EP=16 «¢{ 

ÚkkÞ. 
(2) XY = 32 «¢{ ÷tçkkRLke Ëkuhe ÷ku suLkk Ãkh YN = 20 yLku NX=12 «¢{ ÚkkÞ íku heíku rLkþkLke N fhku. 
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(3) X′Y′ = 40 «¢{ ÷tçkkELke Ëkuhe ÷ku suLkk Ãkh Y′N′ = 15 yLku N′X′ = 25 «¢{ ÚkkÞ yu heíku rLkþkLke  
N fhku. 

(4) nðu XY ËkuheLkku X ykøk¤Lkku økk¤eÞku E ykøk¤ yLku Y ykøk¤Lkku økk¤eÞku P ykøk¤Lkk þtfw{kt ÂMÚkh fhku 
(çkktÄku) ËkuheLku N ykøk¤Úke Ërûký íkhV ¾U[e s{eLk Ãkh su søÞkyu N ykðu íÞkt þtfw B {qfku. yk ðurËLkku 
Ërûký-Ãkqðo ¾qýku Úkþu. íku s heíku W¥kh íkhV ¾U[eLku W¥kh-ÃkqðoLkku ¾qýku A rLkrùík fhku. 

(5) nðu X′Y′ ËkuheLkku X′ ykøk¤Lkku økkr¤Þku P ykøk¤ yLku Y′ ykøk¤Lkku økk¤eÞku W ykøk¤ çkktÄku yLku ËkuheLku 
N′ ykøk¤Úke Ërûký íkhV ¾U[eLku N′ ßÞkt ykðu íÞkt þtfw C {qfku su ðurËLkku Ërûký-Ãkrù{ ¾qýku Úkþu. yu s 
heíku W¥kh-Ãkrù{ ¾qýku rLkrùík fhku. yk{ ðurË ABCD íkiÞkh Úkþu. 

 ðk[fku Mk{S þfþu fu ynª çku ËkuheLke {ËËÚke çku r¼Òk ÃkkÞÚkkøkkuheyLk rºkÃkwxeykuLkku WÃkÞkuøk fÞkuo Au yLku 
VheÚke «Úk{ heík{kt ðýoðu÷e ðurË s {u¤ðe Au. Ãkhtíkw çktLku{kt ¼kir{ríkf h[LkkykuLke rðrÄ r¼Òk Au. 
 ykX nókLke yk ©uýe{kt MkqÕçk Mkqºkku{kt ðýoðu÷e ¼kir{ríkf h[LkkykuLke ykÄwrLkf MktË¼o{kt Mk{sqíke ykÃkðkLkku 
«ÞíLk fÞkuo Au. yk MkkÚku yk ©uýe ynª Ãkqhe fÁt Awt. íku Mk{Þu ¿kkík yLÞ ¼kir{ríkf h[Lkkyku yLku íkÚÞku rðþuLke 
{krníke Úkkuzk rðhk{ çkkË Lkðe ©uýe{kt ykÃkðkLkku «ÞíLk fheþ. 

� � � � � 
 

÷kuføkeík ÷kuføkeík ÷kuføkeík ÷kuføkeík ––––    økrýík hrMkÞkøkrýík hrMkÞkøkrýík hrMkÞkøkrýík hrMkÞk    

yku økrýík hrMkÞk õÞkt þe¾e ykÔÞk økrýík òu, 
ykt¾÷ze hkíke Lku Wòøkhku õÞkt hu feÄku. 
yks y{u øÞkíkk rçksøkrýík Lku nkx òu, 
Mk{efhý Wfu÷íkkt ðnký÷kt ðne økÞkt  ........ (1) 
yku økrýík hrMkÞk.... 
yks y{u øÞkíkk ¼qr{rík Lku nkx òu, 
«{uÞku Lku Mk{síkkt ðnký÷kt ðne økÞkt ........ (2) 
yku økrýík hrMkÞk.... 
yks y{u øÞkíkk rºkfkuýr{rík Lku nkx òu, 
ytíkh Lku Ÿ[kR Mk{síkkt ðnký÷kt ðne økÞkt ........ (3) 
yku økrýík hrMkÞk.... 
yks y{u øÞkíkk ytføkrýík Lku nkx òu, 
ûkuºkV¤ økýðk{kt ðnký÷kt ðne økÞkt ........ (4) 
yku økrýík hrMkÞk.... 
yks y{u øÞkíkk Mkt¼kðLkk Lku nkx òu, 
rMk¬kyku WAk¤íkkt ðnký÷kt ðne økÞkt ........  (5) 
yku økrýík hrMkÞk.... 

� � � � � 

     (M) 9376690008         h{uþ {÷rýÞk  

                               rameshmalania@gmail.com            y{hu÷e  
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Mkwøkrýík{TLkk Mk¤tøk ytf 212 (E-Copy-7){kt ykÃkýu ºký ytfLke MktÏÞk Ãkh yuf «r¢Þk ÔÞkÏÞkrÞík fhe níke. 

yk «r¢Þk yLku íku ytøku {¤íkkt Ãkrhýk{kuLkwt Úkkuzwt ÃkwLkhkðíkoLk fhe ÷Eyu. 
«r¢Þk : 

(1) suLkku Ãknu÷ku yLku AuÕ÷ku ytf Mk{kLk Lk nkuÞ íkuðe, ºký ytfkuLke, yuf MktÏÞk Äkhku. 

(2) (1){kt Äkhu÷e MktÏÞkLkk ytfkuLku W÷xk ¢{{kt ÷¾e çkeS MktÏÞk {u¤ðku. 

(3) WÃkhLkkt ÃkøkrÚkÞkt (1) yLku (2){kt {¤u÷e MktÏÞkykuLkku ÄLk íkVkðík ÷E ºký ytfkuLke ºkeS MktÏÞk ÷¾ku (òu yk ÄLk 

íkVkðík çku yktfzkLke MktÏÞk 99 {¤u íkku íkuLku 099 ÷¾e ºký ytfLke MktÏÞk økýðe) 

(4) (3) {kt {u¤ðu÷e MktÏÞkLkk ytfkuLku W÷xk ¢{{kt ÷¾e çkeS MktÏÞk ÷¾ku. 

(5) ÃkøkrÚkÞkt (3) yLku (4){kt {¤u÷e MktÏÞkykuLkku Mkhðk¤ku fhku. 

WÃkhLke «r¢ÞkLkkt (5) ÃkøkrÚkÞkt Ãkqhkt fÞko ÃkAe {¤íke MktÏÞk y[¤ Au. yux÷u fu yk MktÏÞk (1){kt Äkhu÷e MktÏÞk Ãkh 

ykÄkrhík LkÚke. ykÃkýe Ëþktfe MktÏÞk÷u¾Lk ÃkæÄrík{kt yk y[¤ MktÏÞk 1089 Au. suLku ykÃkýu «r¢ÞkLkk y[¤ktf 

íkhefu yku¤¾kðe Au. 

yu ÷u¾{kt ykÃkýu yu Ãký òuE økÞk Aeyu fu «r¢ÞkLkku y[¤ktf MktÏÞk÷u¾Lk ÃkæÄrík Ãkh ykÄkrhík Au. swËe swËe 

MktÏÞk÷u¾Lk ÃkæÄrík{kt yk y[¤ktf swËk swËk ykðu Au. Lke[u fku»xf 1{kt yk y[¤ktfku Vhe hsq fÞko Au. 
fku»xf 1 

MktÏÞk ÷u¾LkLkku ykÄkh  

(ÃkkÞku- Base) 

y[¤ktf y[¤ktfLkwt Ëþ ytfe ÃkæÄrík{kt 

{qÕÞ 

2 (rîytfe) 1001 = $11&22  9= 32 
3 (rºkytfe) 1012 32 

4 ([íkw»kTytfe) 1023 75 

5 (Ãkt[ytfe) 1034 = $22&52 144 = 12
2 

6 (»kxTytfe) 1045 245 

7 (MkÃíkytfe) 1056 384 

8 (y»xytfe) 1067 567 

9 (Lkðytfe) 1078 800 

10 (Ëþytfe yÚkðk Ëþktþ) 1089=$33&102  1089 = 33
2 

 

 

Mkwøkrýík{{ktÚke ðeýu÷kt {kuíkeMkwøkrýík{{ktÚke ðeýu÷kt {kuíkeMkwøkrýík{{ktÚke ðeýu÷kt {kuíkeMkwøkrýík{{ktÚke ðeýu÷kt {kuíke    

ÃkwLkù ÃkwLkù ÃkwLkù ÃkwLkù “1089”-2    
Ãke. fu. ÔÞkMk 

(M) 98255 77784, vyaspk123@gmail.com 
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fku»xf (1)Lku æÞkLkÃkqðof òuíkkt, fux÷ktf hMk«Ë økwýÄ{kuo Ãký Ëu¾kþu. çkÄe MktÏÞk÷u¾Lk ÃkæÄrík{kt y[¤ktf [kh 

ytfkuLkku Au. çkÄk y[¤ktfkuLkk zkçke çkkswyuÚke økýíkkt «Úk{ çku ytfkuÚke çkLkíke MktÏÞk 10 Au. AuÕ÷k çku ytfkuÚke çkLkíke 

MktÏÞk yuf Mk{ktíkh ©uýe : 01, 12, 23, 34, 45, 56, 67, 78, 89... h[u Au. çkÄe s MktÏÞk÷u¾Lk ÃkØrík{kt 

y[¤ktfLkku s{ýeçkkswÚke Ãknu÷ku ytf yLku çkeòu ytf yu MktÏÞk÷u¾Lk ÃkæÄríkLkk ykÄkh (base) MkkÚku Mktf¤kÞu÷ku Au. 

s{ýeçkkswLkku Ãknu÷ku ytf, MktÏÞk÷u¾Lk ÃkæÄríkLkk ykÄkh{ktÚke 1 çkkË fhíkkt {¤u Au yLku çkeòu ytf ykÄkh{ktÚke 2 çkkË 

fhíkkt {¤u Au. Ëþktf ÃkæÄrík{kt {¤íkku y[¤ktf 1089 Au. yk ÃkØríkLkku ykÄkh 10 Au. s{ýe çkkswÚke Ãknu÷ku ytf 9 yu 

(10−1) yLku s{ýeçkkswÚke çkeòu ytf 8 yu (10−2) Au. ð¤e fku»xf 1{kt ÷¾u÷k y[¤ktfku Ãkife fux÷kf Ãkqýoðøko Au.  

su{ fu  rîytfe ÃkæÄrík{kt y[¤ktf : 1001 = (11)2 

  Ãkt[ytfe ÃkØrík{kt y[¤ktf  = 1034 = (22)2 

  Ëþytfe ÃkØrík{kt y[¤ktf  = 1089 = (33)2 

ynª (11)
2, (22)

2, (33)
2 .... ðøkuhu òuíkkt yuðwt ÷køku fu òýu çkÄk s y[¤ktfku 11 Lkk økwýfku nþu. yuf «§ yu 

Ãký Q¼ku ÚkkÞ fu fR MktÏÞk÷u¾Lk ÃkØrík{kt yk y[¤ktf Ãkqýo ðøko ÚkkÞ? 

ykðk ½ýk çkÄk «§kuLkk Wfu÷ fu Mk{kÄkLk {u¤ððk {kxu ykÃkýu MktÏÞk÷u¾Lk ÃkØríkLkku ykÄkh ÔÞkÃkf MðYÃku n, 

n>1, n∈N ÷E, íku{kt ºký ytfkuLke MktÏÞk (abc)n ÷E, íkuLkk Ãkh ykÃkýu ykøk¤ ÔÞkÏÞkrÞík fhu÷e «r¢Þk fhðe Ãkzu. 

MktÏÞk÷u¾Lk ÃkØríkLkku ykÄkh ‘n’ Au. íkuÚke ytfkuLke MktÏÞk n Au. yk ytfku : 0, 1, 2, 3, ..... , (n−1)  Au. Ãký n {kxu 

fkuE Mktfuík LkÚke íkuÚke (n−1)+1=10  (ynª LkkUÄku fu 1 yLku 0 yu WÃkh ÷¾u÷kt n ytfku ÃkifeLkk s çku ytfku Au.) (Ëþ ytfe 

ÃkØrík{kt ykÄkh Ëþ Au. íkuÚke ytfku Ëþ Au. yk ytfku : 0, 1, 2, 3, ......., 9 Au. Ãký Ëþ {kxu fkuE Mktfuík LkÚke íkuÚke  

9 + 1 = 10) 

òu fkuE MÚkkLk{ktÚke ðÆe ÷Eyu íkku íku MÚkkLk{ktÚke 1 çkkË Úkþu yLku íkuLke s{ýe çkkswLkk MÚkkLk{kt ‘n’ W{uhkþu. 

òu fkuE MÚkkLk{kt çku ytfkuLkku Mkhðk¤ku fhíkkt Mkhðk¤kLkwt {qÕÞ ‘n’Úke ðÄe òÞ íkku yk Mkhðk¤k{ktÚke ‘n’ çkkË fhe 

ðÄíke MktÏÞk íku MÚkkLk{kt ÷¾kþu yLku 1 íku MÚkkLkÚke zkçke çkkswLkk MÚkkLk{kt W{uhkþu. 

nðu, Äkhkufu ‘n’ ytfe ÃkæÄrík{kt ºký yktfzk fkuE MktÏÞk abc Au, su{kt a ≠ c ð¤e a > c ÷Eyu íkku ÔÞkÃkfíkkLkku fkuE 

¼tøk Úkíkku LkÚke. 

su{ (abc)10 = a⋅10
2
+ b⋅10 + c⋅10

0
,  íku{ (abc)n = a⋅n2

 + b⋅n+c⋅no ⋅ (abc)n Lkk ytfku W÷xkðíkkt {¤íke MktÏÞk 

(cba)n {¤u. ykÃkýu ÔÞkÏÞkrÞík fhu÷e «r¢Þk {wsçk ykÃkýu (abc)n yLku (cba)n Lkku ÄLk íkVkðík ÷uðkLkku Au. a>c 

nkuðkÚke (abc)n > (cba)n.  

Lke[uLkk fku»xf-2{kt (abc)n − (cba)n Lke «r¢Þk Ëþkoðe Au. ÞkË hnu fu 0 ≤ a, b, c < n.    
 

 

 



 

Mkwøkrýík{T – E Copy-8  [ 25 ] yur«÷-2024 

fku»xf-2 

MÚkkLkLkku ¢{ yLku  
MÚkkLk®f{ík 

(3) 

n
2 

(2) 

n 
(1) 

n
0 

ðÆe − 1 + n 

− 1 
 

+ n 

{kuxe MktÏÞk a b c 

(−) LkkLke MktÏÞk c b a 

ÄLk íkVkðík − 1 +  a − c n − 1 c + n − a 

 

Mk{sqíke :  Ãknu÷kt MÚkkLk (Ëþktf ÃkØrík{kt yuf{Lkwt MÚkkLk) Úke çkkËçkkfe fheyu. c < a  nkuðkÚke ykÃkýu çkeò 

MÚkkLk{ktÚke ðÆe ÷uðe Ãkzþu. íkuÚke çkeò MÚkkLk{ktÚke 1 çkkË Úkþu yLku Ãknu÷k MÚkkLk{kt 1×n=n W{uhkþu íkuÚke çkkËçkkfe fÞko 

ÃkAe íku MÚkkLk{kt c+n−a {¤þu. 

Ëhuf MÚkkLk{kt {¤íkku ytf n Úke LkkLkku nkuðku òuEyu.  c+n−a = n – (a−c) < n fkhý fu a–c>0  

nðu çkeò MÚkkLkLkk ytfkuLke çkkËçkkfe fheyu. {kuxe MktÏÞk{kt yk MÚkkLk{kt b Au. su{ktÚke 1 çkkË fheLku Ãknu÷k 

MÚkkLk{kt ÷E økÞk Aeyu. íkuÚke b−1 {ktÚke b çkkË fhðkLkk Au. íkuÚke ºkeò MÚkkLk{ktÚke ðÆe ÷uðe Ãkzþu. 

yk{ fhðkÚke çkeò MÚkkLk{kt n W{uhkþu. íkuÚke çkkËçkkfe fÞko ÃkAe yk MÚkkLk{kt n+(b−1)−b= n−1  hnuþu. Ëu¾eíke 

heíku s n−1 < n. ºkeò MÚkkLk{kt Ãknu÷e MktÏÞk{kt a−1 ðÄþu. yLku íku{ktÚke çkkË c fhðkLkk Au.   

íkuÚke ºkeò MÚkkLk{kt íkku çkkËçkkfe (−1+a−c) Úkþu íku òuðwt Mkh¤ Au. a − c > 0 nkuðkÚke −1 + a − c ≥ 0 Au yLku  

−1 + a − c = a – (c + 1) < n Ãký Mkkrçkík fhe þfkÞ. 

yk{ (abc)n − (cba)n = ((−1 + a − c) (n−1) (c + n − a))n     ....................... (1) 

nðu (1) {kt ÷¾u÷e ºký ytfkuLke MktÏÞkLkk ytfkuLku W÷xk ¢{{kt ÷¾eyu. yk{ fhðkÚke  

ºký ytfkuLke MktÏÞk : ((c + n − a) (n−1) (−1 + a − c))n {¤þu.   ....................... (2) 

(1) yLku (2) {kt {u¤ðu÷e ºký ytfkuLke MktÏÞkykuLkku Mkhðk¤ku fhíkkt su MktÏÞk {¤u íku ykÃkýku n-ytfe MktÏÞk÷u¾Lk 

ÃkØríkLkku y[¤ktf ! [k÷ku, Mkhðk¤ku fheyu.  
fku»xf-3 

MÚkkLkLkku ¢{ yLku 
MÚkkLk ®f{ík 

(4) 

n
3 

(3) 

n
2 

(2) 

n 
(1) 

n
0 

ðÆe + 1 + 1   

 

MktÏÞk (1)  − 1 +  a − c n – 1  c + n – a  

(+) MktÏÞk (2)   c + n – a  n – 1 − 1 +  a − c 

Mkhðk¤ku 1 n ≡ 0 2n−2 = n + (n−2)  

≡ n−2 
n – 1 
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 Mkhðk¤ku fhðku Mkh¤ Au. {kºk yux÷wt æÞkLk hk¾ðwt òuEyu fu fkuEÃký MÚkkLk{kt hnu÷k ytfkuLkku Mkhðk¤ku n fu íkuÚke ðÄw 

Lk Úkðku òuEyu. òu Mkhðk¤ku n fu íkuÚke ðÄw nkuÞ íkku íku{ktÚke n çkkË fhe su ðÄu íku MktÏÞk íku MÚkkLk{kt ÷¾ðe òuEyu yLku 

zkçke çkkswLkk MÚkkLk{kt 1 W{uhðk òuEyu. su{ fu Ëþktfe MktÏÞk{kt 375+627 fheyu íkku yuf{Lkk MÚkkLkLkkt ytfkuLkku 

Mkhðk¤ku 5+7=12 ÚkkÞ Au. 12 ËMkÚke ðÄw Au. íkuÚke 12−10=2 yuf{Lkk MÚkkLku ykðþu yLku zkçke çkkswyu hnu÷k ytf{kt 

1 W{uhkþu. íkuÚke ËþfLkk MÚkkLk{kt 1+7+2 Úkþu. 1+7+2 = Ëþ. Ãký Ëþ {kxu fkuE Mktfuík LkÚke. íkuÚke Ëþ{ktÚke Ëþ çkkË 

fhe {¤íke MktÏÞk 0 yu ËþfLkk MÚkkLku ykðþu yLku 1 þíkfLkk MÚkkLk{kt W{uhkþu. þíkfLkk MÚkkLk{kt 1+3+6= Ëþ íkuÚke 

þíkfLkk MÚkkLk{kt Ãký 0 ÷¾e MknMºkLkk MÚkkLk{kt 1 W{uhðku Ãkzu.  

yk{  375 

       +  627 

                1002 
nðu fku»xf-3 WÃkh ÃkkAk ykðeyu Ãknu÷kt MÚkkLk ÃkhLkk ytfkuLkku Mkhðk¤ku : 

(c+n−1) + (−1+a−c) = n − 1 Au. n ≥ 2 nkuðkÚke 1 ≤ n − 1 < n. 

çkeò MÚkkLk ÃkhLkk ytfkuLkku Mkhðk¤ku : (n−1) + (n−1) = 2n−2 ynª 2n−2 > n íkuÚke 2n−2 = n + (n−2) yLku  

n − 2 ≥ 0 íkuÚke çkeò MÚkkLk{kt n − 2 ÷¾e n Lkku økwýf 1 zkçke çkkswLkk MÚkkLk (3)Lkk ytfku{kt W{uhðku Ãkzu. 

Ãký n ytfe ÃkØrík{kt ytfku : 0, 1, 2, 3, ..... , (n−1) Au. íkuÚke ºkeò MÚkkLk{kt n−n=0 {qfe [kuÚkk MÚkkLk{kt 1 W{uhðku 

Ãkzu. Mkhðk¤ku [kh yktfzkLke MktÏÞk :  10 (n−2) (n−1) Au.  

yk{ MktÏÞk ÷u¾Lk ÃkØríkLkku ykÄkh n(≥2) nkuÞ íkku ºký yktfzkLke MktÏÞk WÃkh ykÃkýu ykøk¤ ÔÞkÏÞkrÞík fhu÷e 

«r¢Þk {wsçk y[¤ktf Lke[u {wsçk {¤u. 
10 (n−2) (n−1)      ....................... (3)  

yne n−2 fu n−1 yu çku ytfkuLke MktÏÞk LkÚke. íku çkÒku yuf yktfzkLke MktÏÞk Au. nðu ykøk¤ fku»xf-1 Lke[u ÷¾u÷k 

økwýÄ{kuo yuf ÃkAe yuf [fkMkeyu. 

(1) MktÏÞk ÷u¾Lk ÃkØrík øk{u íku nkuÞ, «r¢ÞkLkk y[¤ktfLkk, zkçke çkkswÚke økýíkkt, Ãknu÷k çku ytfku nt{uþk 1 yLku 0 s 

nkuÞ yLku y[¤ktfLkk fwý ytf [kh (1, 0, n−2 yLku n−1) nkuÞ  

(2) rîytfe ÃkØríkLkku ykÄkh (base) 2 Au. n=2 {qfíkkt y[¤ktf (1001)2 {¤u.    

 n=3 {qfíkkt, rºkytfe ÃkØrík{kt y[¤ktf : (1012)3 {¤u. 

 ¢{þ: n=4, 5, 6, 7, 8, 9, 10 {qfíkkt, y[¤ktfku yLkw¢{u  

 (1023)4, (1034)5, (1045)6, (1056)7, (1067)8, (1078)9, (1089)10  {¤þu. yk çkÄkt y[¤ktfku ykÃkýu 

fku»xf 1{kt òuE økÞk Aeyu. 
(3) fE MktÏÞk÷u¾Lk ÃkØrík{kt y[¤ktf Ãkqýoðøko {¤u? 

 ykÃkýu ykøk¤Lkk ÷u¾{kt òuE økÞk Aeyu fu rîytfe ÃkæÄrík, Ãkt[ytfe ÃkØrík yLku Ëþytfe ÃkØrík{kt {u¤ðu÷k 

y[¤ktfku Ãkqýoðøko Au.  
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 (1001)2 = $11&��;  (1034)5 = $22&��;  (1089)10 = $33&��� ; ÔÞkÃkf heíku yk «§Lku Wfu÷eyu. 
 y[¤ktf :  10 (n−2) (n−1) 

  = 1⋅n3
 + 0⋅n2

 + (n−2)n
1
 + (n−1) ⋅ n0

   
  =  n

3
 + n

2
 −2n + n−1 = n

2
 (n+1) − (n+1)   

  =  (n+1) (n
2−1) = (n+1)

2
 (n−1)    ....................... (4) 

 swyku fu (n+1)
2
 (n−1) Lkk yðÞðku Ãkife (n+1)

2
  íkku Ãkqýoðøko Au s. òu n−1 Ãkqýoðøko ÚkkÞ íkku y[¤ktf :  

 10 (n−2) (n−1) Ãkqýoðøko ÚkkÞ. 
 n=2 {kxu n−1 = 1 = 1

2 íkuÚke n=2 (rîytfe MktÏÞkyku) {kxuLkku y[¤ktf : 10 (n−2) (n−1)  = (1001)2 Ãkqýoðøko 
ÚkkÞ Au : (1001)2 = $11&��  

 n=5 {kxu n−1 = 4 = 2
2 íkuÚke n=5 {kxuLkku y[¤ktf : 10 (n−2) (n−1)  = (1034)5 Ãkqýoðøko ÚkkÞ Au :  

 (1034)5 = $22&�� 
 n=10 {kxu n−1 = 9 = 3

2 íkuÚke n=10 (Ëþktfe MktÏÞkyku) {kxuLkku y[¤ktf :  
 10 (n−2) (n−1)  = (1089)10 = $33&���   

 Mk¥kh ytfe MktÏÞk {kxu n−1 = 17 − 1 = 16 = 4
2 íkuÚke Mk¥kh ytfe MktÏÞk {kxuLkku y[¤ktf : 10 (n−2) (n−1)   

Ãkqýo ðøko Úkðku òuEyu. 
 suLkku ykÄkh Mk¥kh nkuÞ íkuðe (Mk¥kh ytfe) MktÏÞk {kxu ykÃkýu þqLÞÚke Mkku¤ MkwÄeLkk ytfkuLkk Mktfuíkku Lke[u «{kýu 
÷Eyu.  
 ytfku : 0, 1, 2, 3, ......., 9, x, y, z, u, v, w, t 
 ynª ËMk {kxuLkku ytf x, yrøkÞkh {kxu y, çkkh {kxu z, íkuh {kxu u, [kiË {kxu v, ÃktËh {kxu w yLku Mkku¤ {kxu t 
÷Eyu. (ÞkË hk¾ku Mk¥kh ytfe MktÏÞk÷u¾Lk ÃkæÄrík{kt Mk¥kh {kxu fkuE Mktfuík LkÚke Mk¥kh = 16 + 1 = t + 1 = 10) 

 yk MktÏÞk ÷u¾Lk ÃkæÄrík{kt ºký yktfzkLke MktÏÞk Ãkh ykÃkýu ÔÞkÏÞkrÞík fhu÷e «r¢Þk {wsçk y[¤ktf ÷¾eyu. 
 10 (n−2) (n−1) {kt n=Mk¥kh {qfíkkt, n−1 = 16 = t  yLku n−2 = 15 = w 
yk{ Mk¥kh ytfe MktÏÞk÷u¾Lk ÃkØrík{kt WÃkhkuõík y[¤ktf 10wt {¤þu. 
10wt Ãkqýo ðøko Au? [k÷ku, [fkMkeyu. 
yk [fkMkýe {kxu ykÃkýu y[¤ktfLku ykÃkýe òýeíke Ëþf ÃkØrík{kt YÃkktíkrhík fheyu. 
(10wt)17 = 1⋅17

3 
+ 0⋅17

2 
+ w⋅17

1 
+ t⋅17

0 

    = 4913 
 
+ 0 + 15 ⋅ 17 + 16 ⋅ 1 

    = 4913 
 
+ 255 + 16 = (5184)10 

    = $72&���  

nðu (72)10 Lku Mk¥kh ytfe MktÏÞk ÃkØrík{kt ÷¾eyu  
 (72)10 = 68 + 4 = 4⋅17

1
 + 4⋅17

0  
  = (44)17  

yk{, (10wt)17 = $44&�J�  

 Mk¥kh ytfe MktÏÞk÷u¾Lk ÃkØrík{kt $44&�J� � $44&�J × $44&�J	fhe 10wt {u¤ððkLkwt fk{ y{u ðk[fku Ãkh Akuze 

ËEþwt. 
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 MktÏÞk÷u¾Lk ÃkæÄríkLkku ykÄkh Mk¥kh ÃkAe fÞku ÷Eyu íkku y[¤ktf Ãkqýoðøko {¤u? 

 yk y[¤ktf fux÷ku {¤u? yLku íku fE MktÏÞkLkku ðøko nþu ? ðøkuhu «§kuLkk W¥kh ðk[fku {u¤ðu íkuðe yÃkuûkk Au. 

1089- ÃkwhkýLke yk Ãkqýkonwrík LkÚke. rðþu»k nðu ÃkAeLkk ytf{kt.  

 
� � � � � 

 

 

rºkfkuý {kxu ‘nkEfw’ 

 
(1) yMk{hu¾ 

r¼Òk ºký ®çkËwyku, 
çkLku rºkfkuý. 

(2) yufMkku yuþe, 
¾wýkLkku Mkhðk¤ku  
Au, rºkfkuý{kt. 

(3) ¾wýkLkkt {kÃk, 
çkíkkðu rºkfkuýLkk, 
ºký «fkh. 

(4) ¾wýkLkwt {kÃk, 
Lkuðwt, íkku fkxfkuý 
rºkfkuý çkLku. 

(5) yuf s ¾qýku 
Lkuðw Au, íkkuçkkfeLkk 
Au ÷½wfkuý. 

(6) rºkfkuý{kt íkku 
fkx¾wýk Mkk{uLke 
çkksw yu fýo. 

(7) fýoLkku ðøko 
çku çkkswLkk ðøkkuoLkku 
Au Mkhðk¤ku. 

(8) Ëhuf ¾wýku 
MkkEX, íkku rºkfkuý 
Au Mk{çkksw. 

(9) {kuxe çkkswLke 
Mkk{uLkku ¾wýku {kuxku 
Au rºkfkuý{kt. 

(10) nkuÞ çku çkksw 
Mk{kLk, íkku Mkk{uLkk 
¾wýk Mk{kLk. 

(11) çku çkkswykuLkku 
Mkhðk¤ku Au ºkeS 
fhíkkt {kuxku 

(12) çku çkkswykuLke 
çkkËçkkfe Au ºkeS 
fhíkkt LkkLke. 

(13) ºkýu çkkswyku 
yMk{kLk, rºkfkuý 
rð»k{çkksw. 

(14) nkuÞ çku çkksw 
Mk{kLk, íkku rºkfkuý 
Mk{rîçkksw. 

 

 

 

ytík{kt, yux÷wt s fntw Awt fu, 
(15)     xqtf{kt ½ýwt 

Mk{òðu çkÄkLku, 
yu Au ‘nkRfw’. 

 

(M) 9376690008          h{uþ {÷rýÞk 
rameshmalania@gmail.com        y{hu÷e  
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‘{w¾Ãk]c ÃkhLkk økrýík¿k’ ÷u¾©uýe nuX¤ 2022Lkk 
ºký rVÕzTMk {uz÷ rðsuíkkykuLkkt SðLk yLku fkÞkuoLke 
rðMík]ík {krníke {u¤ÔÞk çkkË [kuÚkk yLku ytrík{ rVÕzTMk 
{uz÷-2022Lkk rðsuíkk-Ìkwøkku zwr{Lke÷-fkurÃkLk (Hugo 

Duminil-Copin)Lkkt SðLk yLku fkÞkuoLke òýfkhe 
yk ð¾íku {u¤ðeyu íku ÞkuøÞ Au. 

økrýík yLku MkiØktríkf ¼kiríkfþkMºk{kt yãíkLk 
MktþkuÄLkLku Mk{ÚkoLk ykÃkíke £uL[ MktþkuÄLk MktMÚkk 
Institut des Hautes Etudes Scientifiques 

(IHES) Lke h[Lkk ÚkR íÞkhÚke økrýíkLkk çkkh fkÞ{e 
«kuVuMkhku{ktÚke ykX{k rVÕzTMk {uz÷ rðsuíkk Ìkwøkku 
zwr{Lke÷-fkurÃkLkLkku sL{ 26 ykìøkMx 1985Lkk hkus 
£kLMkLkk [uxuLkkÞ-{k÷kçkúe þnuh{kt ÚkÞku níkku. 
zwr{Lke÷-fkurÃkLkLkk rÃkíkk r{z÷ Mfq÷{kt h{ík-øk{íkLkk 
rþûkf yLku {kíkk zkLMkh níkk, suyku çkkË{kt «kÚkr{f 
þk¤k{kt rþrûkfk íkhefu Vhs çkòðíkk níkk. LkkLkÃkýÚke 
s h{ík-øk{ík{kt Ÿze Ár[ Ähkðíkk Ìkwøkkuyu ¾kMk 
fheLku nuLzçkku÷{kt íku{Lke Ár[Lku ykøk¤ ðÄkhðk {kxu 
þYykík{kt h{ík÷ûke nkRMfq÷{kt nkshe ykÃkðkLkwt 
rð[kÞwO, Ãký fkuEf fkhýMkh økrýík yLku rð¿kkLk Ãkh 
æÞkLk furLÿík fhíke ÃkurhMkLke ÷kÞMke ÷wRMk-÷u-økúkLz 
Lkk{f þk¤k{kt «ðuþ {u¤ÔÞku. 

Ìkwøkku fnu Au fu “nwt õÞkhuÞ rLkhkþ Úkíkku LkÚke. nwt 
nt{uþkt Mkfkhkí{f Awt. nwt su fhe hÌkku Awt íkuLkku nwt ykLktË 
{kýeþ.” íku{Lkk yk s ð÷ýu nkRMfq÷ ÃkAe íku{Lke 
{ËË fhe. Ìkwøkkuyu nkRMfq÷ ÃkAe rðãkÚkeoykuLku 
rðrþ»x ÞwrLkðŠMkxe {kxu hk»xÙeÞ «ðuþ Ãkheûkk ykÃkðk 
íkiÞkh fhíkk ‘õ÷kMk r«ÃkuhexkuÞh’ Lkk{Lkk çku ð»koLkk 

fkÞo¢{{kt «ðuþ {u¤ÔÞku. Ìkwøkkuyu yk Ãkheûkk ÃkkMk 
fhe. £kLMkLke xku[Lke ÞwrLkðŠMkxeyku{ktLke yuf, 
ÃkurhMk{kt ykðu÷ Ecole Normale Superieure ¾kíku 
«ðuþ {u¤ÔÞku. íku{ýu ÞwrLkðŠMkxeLkk yÇÞkMk ð¾íku 
Percolation Theory (suLkku WÃkÞkuøk økkrýríkf 
¼kiríkfþkMºk{kt yktfzkfeÞ {wÆkykuLkk Wfu÷ {kxu ÚkkÞ 
Au){kt hMk fu¤ÔÞku. 

÷øk¼øk 2008 MkwÄe, Percolation Theory {kuxu 
¼køku Mkh¤ {kuz÷Lke rðøkíkkuLku rÃkLk fhðk MkwÄe 
{ÞkorËík níke, suLku Bernoulli; Percolation fnuðkÞ 
Au. Ìkwøkkuyu ÃkkuíkkLkk Ph.D yÇÞkMkLkk Mk{Þøkk¤k 
Ëhr{ÞkLk yk {kuzu÷Lke Mk{sýLku yLÞ Percolation 
{kuzÕMk MkwÄe rðMíkkhðkLku ÃkkuíkkLkwt r{þLk çkLkkÔÞwt níkwt. 

2012{kt 27 ð»koLke ô{hu Ìkwøkkuyu ÞwrLkðŠMkxe ykuV 
SLkeðk{ktÚke Ph.DLke ÃkËðe {u¤ðe. 2012{kt, íku{Lkk 
ÃkkuMxzkuõxhux ÃkAe ÌkwøkkuLku rsLkeðk ÞwrLkðŠMkxe{kt 
Ãknu÷k MknkÞf «kuVuMkh yLku íÞkhçkkË 2014{kt 
«kuVuMkh íkhefu rLkÞwõík fhðk{kt ykÔÞkt níkkt. 2016Úke 
íkuyku IHES{kt fkÞ{e «kuVuMkh íkhefu Vhs çkòðe hÌkk 
Au. 

Ìkwøkku zwr{Lke÷-fkurÃkLkLkk fk{u íku{Lku ½ýk ÃkwhMfkhku 
{u¤ðe ykÃÞkt Au. ytøkúuS økrýíkþkMºke hku÷ku 
zurðzMkLkLkk Lkk{Úke Mkt¼kðLkkþkMºkeykuLke «khtr¼f 
fkhrfËeoLku rçkhËkððk {kxu ykÃkðk{kt ykðíkku Rollo 

Davidson Prize, 2012{kt ÌkwøkkuLku rðLMkuLx çkVkhkt 
MkkÚku ykÃkðk{kt ykÔÞku. økrýíkLkk ûkuºk{kt Wíf]»x 
rMkrØyku {kxu ytËksu Ëh ºký ð»kuo ykÃkðk{kt ykðíkku 

{w¾Ãk]c ÃkhLkk{w¾Ãk]c ÃkhLkk{w¾Ãk]c ÃkhLkk{w¾Ãk]c ÃkhLkk    økrýík¿k :økrýík¿k :økrýík¿k :økrýík¿k :                
            

rVÕzTMk {uz÷ rðsuíkk : Ìkwøkku zwr{Lke÷rVÕzTMk {uz÷ rðsuíkk : Ìkwøkku zwr{Lke÷rVÕzTMk {uz÷ rðsuíkk : Ìkwøkku zwr{Lke÷rVÕzTMk {uz÷ rðsuíkk : Ìkwøkku zwr{Lke÷----fkurÃkLk fkurÃkLk fkurÃkLk fkurÃkLk (Hugo Duminil-Copin)    
                           zkì. {kLkMke þkn 

økrýík rð¼køk, VNSGU, Mkwhík. (M) 99742 30088    
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Oberwolfach Prize ÌkwøkkuLku 2013{kt yuLkkÞík ÚkÞku. 
íku s ð»kuo íku{Lku RLxhLkuþLk÷ yuMkkurMkÞuþLk ykuV 
{uÚku{urxf÷ rVrÍõMk îkhk “Early Career Award”Úke 
Ãký MkL{krLkík fhðk{kt ykÔÞk. 2016{kt íku{Lku 
ÞwhkurÃkÞLk {uÚku{urxf÷ MkkuMkkÞxeLkku ÃkwhMfkh ykÃkðk{kt 
ykÔÞku yLku 2017{kt Breakthrough Foundation yu 
íku{Lku økrýík{kt New Horozon in Mathematics 

Prize yuLkkÞík fÞwO, su ¾kMk fheLku ykþkMÃkË Þwðk 
økrýíkþkMºkeyku {kxu ykhrûkík Au. íku s ð»kuo íku{Lku 
French Academy of ScienceLkk Grand Prix 

Jacques Herbrand ÃkwhMfkh yLku økkrýríkf 
Mkt¼kðLkkykuLkk ûkuºk{kt Wíf]»x MktþkuÄLk {kxu Loeve 

PrizeÚke MkL{krLkík fhðk{kt ykÔÞk. 
2018{kt íkuyku çkúkrÍ÷Lkk rhÞku ze òLkuhku{kt 

ykÞkursík økrýíkþkMºkeykuLke yktíkhhk»xÙeÞ fkUøkúuMkLkk 
yk{trºkík ðõíkkyku{ktLkk yuf níkk. 2019{kt íkuyku 
Academia EuropaeaLkk ðõíkk íkhefu [qtxkÞk yLku íku 
s ð»kuo íku{Lku Dobrushin Prize yuLkkÞík ÚkÞwt. 

2022{kt Ìkwøkku zwr{rLk÷-fkurÃkLkLku rVÕzTMk {uz÷ 
yuLkkÞík ÚkÞku. yk {uz÷Lke yrÄf]ík Website {wsçk 
“Hugo Duminil-Copin is awarded the Fields 

Medal 2022 for solving longstanding problems 

in the probabilistic theory of phase transitions 

in statistical physics, especially in dimensions 

three and four.” 
Ìkwøkku MkknrMkf «ð]r¥kyku{kt ¾wçk s hMk Ähkðu Au 

yLku íku{Lke yk Ár[ íku{Lkk fkÞoLku Ãký ÷kûkrýfíkk 
ykÃku Au. Swiss Federal Institute of Technology 

ZurichLkk økrýíkþkMºke Wendelin WernerLkwt {kLkðwt 

Au fu Ìkwøkkuyu Percolation Theory Ãkh fk{ fÞwO íku 
Ãknu÷kt yk rð»kÞLku ÷økíkkt {kuzuÕMkLkku yÇÞkMk yxfe 
økÞku níkku. Ìkwøkkuyu yk ûkuºk{kt fk{ fÞwO ÃkAe íkku yk 
ûkuºkLku yku¤¾e Ãký þfkíkwt LkÚke. yk ûkuºk{kt çkÄw Mkh¤, 
MkwÔÞðÂMÚkík yLku {sçkqík Ãkrhýk{ku MkkÚku Mkktf¤e þfkÞ 
Au. ÌkwøkkuLkk {íku Percolation Theory MkkÚku íku{Lkku 
{u¤kÃk Mkknrsf níkku. íku{Lkk {íku yu íku{Lkku Ãknu÷ku «u{ 
níkku. 

zwr{Lke÷-fkurÃkLkLkkt Mð¼kðLkwt çkeswt ÃkkMkwt su íku{Lkk 
fk{Lku ½ýwt «urhík fhu Au, íku Au íku{Lke Anxiety. íku{Lkk 
{íku ÔÞÂõíkøkík nkuÞ fu ÔÞkðMkkrÞf, ßÞkt MkwÄe fkuE 
fk{Lku íkuyku ÃkkuíkkLkwt 100% ykÃke yuðk {wfk{ Ãkh Lkk 
ÃknkU[kzu fu suLke ykøk¤ Ãkrhýk{ku {u¤ððk íku{Lku {kxu 
þõÞ s Lk nkuÞ íÞkt MkwÄe íku{Lku þktrík Úkíke LkÚke. 
ÃkkuíkkLkk fkÞoLku yk s fkhýkuMkh çkeòLkk áÂ»xfkuýÚke 
òuðk {kxu íkuyku nt{uþkt çkeò MkkÚku fkuELku fkuE rð»kÞ 
Ãkh [[ko fhíkk òuðk {¤u Au yLku íkuÚke s íkuykuLkk 
½ýk¾hk MktþkuÄLkÃkºkku çkeò økrýíkþkMºkeyku MkkÚku 
MknÞkuøk{kt Au. 

Ìkwøkku zwr{Lke÷-fkurÃkLk yk s heíku økrýík rð»kÞLku 
ÃkkuíkkLke ykøkðe þi÷eÚke Mk{]Ø çkLkkðíkk hnu yLku çkeò 
yMktÏÞ ÃkwhMfkhku {u¤ðu íkuðe «¼wLku «kÚkoLkk. 
MktË¼o :  
1.en.wikipedia.org/wiki/Hugo_Duminil_Copin 

2.  Cnrs.fr/en/press/hugo-duminil-copin-

french-mathematician-and permanent – 

professor-ihes-has-been-awarded-fields. 

3. quantamagazine.org/hugo-duminil-copin-

wins-the-fields-medal-20220705/.       

 
� � � � �  
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Abstract:  

 This research paper illustrates and evidences the effectiveness of an art integrated approach to 

math teaching in enhancing students' understanding of mathematical concepts. The study explores 

the collaboration between teachers of art and mathematics, in planning and executing an activity-

based demonstration of the approximate value of pi. The aim of the study is to determine if an art 

integrated approach can foster students' engagement in maths learning and promote their 

understanding/exploration of complex mathematical concepts such as pi approximation. Data were 

collected from 68 students in grade 7, who participated in the activity. The results of the study 

indicate that the art integrated approach to maths teaching is effective in enhancing students' 

engagement and understanding of mathematical concepts.  

Introduction:  

 Mathematics is a subject that is often perceived as dry and uninteresting, leading to a lack of 

engagement from students. Traditional teaching methods are often unable to capture students' 

attention and promote their interest in the subject. Art integrated approaches have been shown to 

have greater impact on students' engagement in learning and conceptual understanding of complex 

concepts. These offer space for students to explore the content through various perspectives. In this 

study, we illustrate and investigate the effectiveness of an art integrated approach to math teaching, 

for the concept of demonstration of approximate pi value, through an art integrated activity.  

Literature Review:  

 A research study by Dakota Baird describes how educators could successfully use the art 

integration to flexibly extend their classes outside of the traditional educational box and turn them 

into engaging and creative (2015) [1]. This could illustrate the equation: Increased Student 

Engagement + Flexibility = Increased opportunity for Learning. He insisted that an increased 

research on strategies, tools and illustrative examples to implement art integration is required to 

support teachers. Research findings by Steffen P et al (2019) [2] showed that skills (viz visualization, 

generation and externalization) found in students inclined to arts, mainly contributed positively not 

only to the drawing but also to multimedia output and reduced cognitive load. A study by Anja 

Brezovnik (2017) [3] revealed that a consistent exposure to art integrated activities in Gr 5, showed 

advantages in terms of mathematical reasoning, intrinsic motivation, visual imagination and 

reflection on the process of generating creative ideas. Burton et al (1999) [4], in his research 

involving 2,000 students, showed that subjects like mathematics, science which involve complex 

cognitive and creative skills are typically art friendly. Students exposed to art education exhibited 

significantly greater creativity in their way of thinking, as well as in perception, problem solving and 

expressing themselves. Also, they showed cooperative and collaborative tendencies with peers. It's 

important to note that, a supporting manual by CBSE (2019) [5], on art integration, lists the objective 

as 'To develop creative and critical thinking skills, an exploratory and inquisitive attitude and the 
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ability to do art based inquiry'. Language arts is mentioned as one of the example for art integration, 

advantageous as it integrates three subjects of study viz Arts, Language, Maths.  

Methodology:  

The study was conducted in middle school section of Madhava Kripa School, Manipal, India. A total 

of 68 students in grade 7 participated in the activity-based demonstration of Pi approximation. The 

teachers of art and mathematics collaborated in planning and executing the activity. The activity 

involved creating a circle based artwork that can effectively demonstrate & illustratively calculate 

the approx. value of pi. The standard definition of Pi C/d is considered as standard reference. Data 

were collected from the students using a pre-activity survey, a post-activity survey, and a 

mathematical understanding test.  

Details: The objective of the activity: To demonstrate approximate Pi = 22/7 using art integration  

technique  

Materials: Colourful crystal/acrylic pipes or straws, stable and thick wire or thread of suitable 

thickness.  

Procedure of the activity: Take 22 straws or crystal pipes of equal length, but two sets of 

distinct/contrast coloured (11 each in a set). Insert thread or wire to create a circular shape (garland 

type), with alternate crystal pipes arranged, as shown. Now choose 7 more crystal pipes and form a 

separate garland, straight in shape, to form the diameter. Now connect and set this to form the 

diameter of the circle as shown in figure. A circle (just for reference) can be drawn prior to doing the 

actual setting. It illustrates the concepts of pi beautifully. One can count 22 crystal pipes along the 

circumference and 7 along the diameter. If such multiple sets are prepared, these can be set in such a 

way to overlap rings one above the other and appear more attractive, resembling a paddling pool. 

The activity can be tried with any equi-sized hollow tubes, naturally available in nature.  
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2. Activity using circular geo board:  

Pre requisite to activity:  

Approach to create a Geoboard of required number of divisions: The Geo Board of our choice can be 

created on a bulletin board, using bulletin pins and the cut out of a circular shape divided into 

required number of sectors. The chart paper on which a circle (With sectors marked) is drawn must 

be fixed on the bulletin board. The circular cut-out has to be attached to bulletin board accurately 

with the equi- distanced marked points along circumference, fixed using bulletin pins.  

(Refer to a sample at: https://youtu.be/o1cCBCISnpshttps://youtu.be/o1cCBCISnps)  

How to divide a circle into 7 equal sectors?  

Refer to: https://youtu.be/0rd5GpL2IBw?si=VMh6XGOn5xkaKVqM  

Create a circular geo board with 7 equal divisions along the circumference. Connect the two ends of 

the diameter accurately using the required length of thread. Mark the length of the thread to note the 

diameter. Now, starting from one end of the diameter, trace the same thread along the circumference 

(around it, connecting each nail). Along the circumference, the thread completes three full rounds 

and extends 1 division out of 7.  

This illustrates that;  

 

Diameter x 3 
�
J = approx. = Circumference  

Diameter x (approx) 
��
J  = Circumference,   In other words, 

o
p � ��

J � A constant π 
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3.  Demonstration by experimental technique:  

 To begin with, teacher demonstrates the ratio C/d by measuring the circumference and diameter 

each, for three distinct sized circular objects. A note on history of discovery of pi value is also 

demonstrated. This method involves inscribing and circumscribing a regular hexagon. The concept 

clarity is at a higher level, when actual construction technique is used. Students individually repeat 

the activity at home and submit the same in the form of video. The Pi value recitation also is done by 

students who are inclined to this and skilled in it. The following link provides the access to videos of 

the activity.  

https://drive.google.com/drive/folders/18qg7PemhftenT25W9rJIXArpy5vFY9pE?usp=sharing  

 Using this construction technique/Geo board method, students create the following art forms. 

Only those who are inclined to drawing are motivated to take part in this. Others play supportive 

roles. 

 

Results:  

 The results of the study indicate that the art integrated approach to math teaching is effective in 

enhancing students' engagement in learning and promoting their understanding of mathematical 

concepts. The pre-activity survey indicated that 70% of the students found the concept to be difficult, 

while only 20% found art to be difficult. However, the post-activity survey showed that 80% of the 

students found the activity to be interesting, and 75% of the students reported that they had a better 

understanding of pi after the activity. The mathematical understanding test also showed an 

improvement in students' comprehension of pi, with a mean score of 8.25 out of 10 compared to a 

mean score of 6.3 out of 10 in the pre-activity test. At the completion of the lesson, a group activity 

to create a mathematical model using circles was taken up. This was integrated to language arts, as 

students created the model and wrote a script/poem to depict the same. The materials used for the 

model were exclusively locally available and not expensive.  

Discussion:  

 The results of the study suggest that an art integrated approach to math teaching can enhance 

students' cognition in maths and awareness in arts. Complex mathematical concepts such as pi; 

properties of circles can be comfortably encoded their meaning through visual elements. The 

collaboration between teachers of art and maths in planning and executing the activity was crucial in 

achieving the desired outcomes. The activity-based approach was successful in promoting students' 

interest and motivation in learning, leading to an improvement in their mathematical understanding.  
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Conclusion:  

 In conclusion, an art integrated approach to math teaching can be an effective way of enhancing 

students' engagement in learning and promoting their understanding of complex mathematical 

concepts. The collaboration between teachers of art and maths can lead to creative and innovative 

teaching methods that can foster students' interest and motivation in learning. The activity-based 

demonstration of pi showed that students' engagement in learning and understanding of mathematical 

concepts can be enhanced through an art integrated approach. Further research is needed to 

investigate the effectiveness of this approach in other mathematical concepts and in different age 

groups.  
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Mkwøkrýík{TLkk òLÞwykhe 2024 Lkk ytf (ytf 312){kt Lke[uLkku fkuÞzku yLku íkuLkku Wfu÷ ykÃku÷kt Au. 

ABCD [kuhMk Au. hu¾k¾tz AC  yLku CD  Ãkh yLkw¢{u ®çkËwyku E  yLku F  yuðe heíku ÷uðk{kt ykÔÞkt Au fu suÚke 

BEF∆  Mk{rîçkksw  rºkfkuý çkLku yLku E∠  fkx¾qýku nkuÞ. M , BELkwt {æÞ®çkËw Au. òu 5, 7MA MC= = , nkuÞ íkku 

[kuhMk ABCDLkwt ûkuºkV¤ þkuÄku. 

ykÃkýu ynª yk fkuÞzkLke yLku íkuLkk Wfu÷Lke [[ko fhðe Au. nwt ÄkÁt Awt fu Wfu÷ ©e «n÷kË¼kE ÔÞkMk Mkknuçku 

ykÃÞku Au. íku{ýu LkkUæÞwt Au fu Wfu÷{kt E∠  fkx¾qýku nkuðk çkkçkíkLkku WÃkÞkuøk fÞkuo LkÚke. íku{ýu yuðku «§ Ãký ÃkqAâku Au 

fu òu EB EF=  ÚkkÞ íkku BEF∠ fkx¾qýku ÚkkÞ íkuðwt Mkkrçkík fhe þfkÞ? ykÃkýu yuf ÃkAe yuf {wÆkLke [[ko fheyu. 

(1) fkuÞzkLkk Wfu÷ {kxu BEF∠  fkx¾qýku nkuðkLke sYh LkÚke, yu ðkík Mkk[e Au. Wfu÷{kt yk çkkçkík ( E∠ fkxfkuý 

nkuðkLke) õÞktÞ ðÃkhkíke LkÚke. çkeS çkksw, ÷u¾fu «§ ÃkqAâku Au fu òu EB EF= íkku BEF∠ fkx¾qýku ÚkkÞ? yk 

«§Lkku sðkçk ‘nk’{kt Au. Mkkrçkíke Mkh¤ Au.  

Äkhku fu EB EF= . ykÃkýu ykf]rík yLku ykf]rík{ktLkkt 

rçkLËwykuLkk Þk{ {q¤ ÷u¾{kt ykÃÞk «{kýu ÷Eþwt. ykÚke, 

, ,E F B  Lkk Þk{ yLkw¢{u ( ),x x , ( ),b a ,  ( ),0a  Au. ykÚke 

EB EF=  nkuðkÚke ( ) ( ) ( ) ( )
2 2 2 2

0x a x x b x a− + − = − + − . 

ykÚke 
2

b
x =   yLku E  Lkk Þk{ ,

2 2

b b 
 
 

 Úkþu.  

nðu EB
suur

 Lkku Zk¤ 
0

2 2

2 2

b b

b b
a a

−
= = −

− −
   

yLku EF
suur

Lkku Zk¤ 2

2

b
a

b

−
= . yk çku Zk¤Lkku økwýkfkh 1−  Au. íkuÚke BEF∠  fkx¾qýku Au. yk{ Wfu÷ {kxu BEF∠

fkxfkuý nkuðkLke sYh LkÚke Ãkhtíkw EB EF= nkuðkÚke yk ¾qýku ykÃkkuykÃk fkxfkuý ÚkE òÞ Au.  

(2) ykÃkýu yu Ãký Mknu÷kEÚke çkíkkðe þfeyu fu òu BEF∠ fkx¾qýku nkuÞ íkku EB EF= . Äkhku fu BEF∠ fkx¾qýku 

Au. , ,E F B , Lkk Þk{ yLkw¢{u ( ),x x , ( ),b a ,  ( ),0a  nkuðkÚke 1
a x x

b x a x

− −
× = −

− −
 íkuÚke x b x= −  yLku 

 

økrýík LkkUÄÃkkuÚkeøkrýík LkkUÄÃkkuÚkeøkrýík LkkUÄÃkkuÚkeøkrýík LkkUÄÃkkuÚke                
yu{. yu[. ðMkkðzk 
ðÕ÷¼ rðãkLkøkh 

(M) 9824669364 
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2

b
x = . íkuÚke E Lkk Þk{ ,

2 2

b b 
 
   

Úkþu. nðu EB EF= nkuðkLkwt Mknu÷kEÚke òuE þfkþu. yk{ rðÄkLkku EB EF=

yLku BEF∠ fkxfkuý Au yu Mk{kLkkÚkeo Au yLku íkuÚke {q¤ «§{kt yk çku{ktÚke yuf þhík {qfe nkuík íkku [k÷ík. 

ynª LkkUÄeyu fu «§{kt BEF∆ Mk{rîçkksw Au yux÷wt s ykÃku÷wt Au. EB EF= ykÃku÷ LkÚke, ßÞkhu Wfu÷{kt 

EB EF= ðkÃkhu÷ Au. WÃkh òuÞwt íku{ òu E fkxfkuý nkuÞ íkku EB EF=  ÚkkÞ. fËk[ yk {kxu s E  fkxfkuý nkuðkLkwt 

ykÃÞwt nþu. Ãký íkku ÃkAe BEF∆ Mk{rîçkksw nkuðkLkwt fnuðkLke sYh Lk níke. 

(3) ¾hu¾h íkku «§{kt F ®çkËwLke fkuE sYh s LkÚke. yux÷wt ykÃku÷wt nkuík fu E  AC ÃkhLkwt fkuE ®çkËw Au, M BE Lkwt 

{æÞ®çkËw Au, 5, 7MA MC= = . íkku Ãký [kuhMkLkwt ûkuºkV¤ þkuÄe þfkík yLku sðkçk yu s ykðík. yk òuðkLku {kxu 

ykÃkýu VheÚke , ,A B E Lkk Þk{ yLkw¢{u ( )0,0 , ( ),0a  yLku ( ),x x  ÷Eyu. íkku M Lkk Þk{ ,
2 2

a x x+ 
 
 

 

Úkþu. C Lkk Þk{ ( ),a a nkuðkÚke 
2 2

2

2 4

a x x
AM

+ 
= + 
 

yLku 
2 2

2

2 2

x a x
CM a

−   
= + −   
   

 5AM =  yLku 

7CM =  ÷uíkkt, 2 22 2 100a ax x+ + =  yLku  2 25 6 2 196a ax x− + =  

( ) ( )2 2 2 25 6 2 2 2 96a ax x a ax x∴ − + − + + =  

2 2 24a ax∴ − =  yÚkðk 
2 24

2

a
x

a

−
=  

x Lkwt yk {qÕÞ Mk{efhý 2 22 2 100a ax x+ + = {kt {qfíkkt yLku MkkËwtYÃk ykÃkíkkt Mk{efhý 
4 25 296 576 0a a− + =  {¤u Au. yk yu s Mk{efhý Au, su ytf 312 {kt «§Lkk Wfu÷{kt {¤u Au. yk{ 2a Lkwt {qÕÞ yu 

Wfu÷{kt {¤u Au yu s {¤u Au. Mkkhktþ yu fu E ®çkËw AC Ãkh õÞkt ÷uðk{kt ykðu Au íku yøkíÞLkwt LkÚke. 

(4) WÃkhLke [[ko ÃkhÚke ÏÞk÷ ykðþu fu «§ [kuhMk {kxu Lkrn, Ãkhtíkw fkxfkuý rºkfkuý {kxu s Au. «§ Lke[u «{kýu hsq 

fhe þfkÞ: 

Mk{rîçkksw fkxfkuý ABC∆ {kt B∠ fkxfkuý Au yLku E fýo AC ÃkhLkwt fkuE ®çkËw Au. òu M yuBE Lkwt {æÞ®çkËw 

nkuÞ yLku 5AM =  yLku 7CM = nkuÞ íkku ABC∆ Lkwt ûkuºkV¤ þkuÄku. 

òu P yLku Q
 
AB

 
yLkuBC Lkkt {æÞ®çkËwyku nkuÞ íkku M Ëu¾eíke heíku s PQ

 
Ãkh nþu. ykLkku yÚko yuðku ÚkkÞ fu 

PQLkk fkuE ®çkËwLkkt A  yLku C Úke ytíkh òýíkk nkuEyu íkku rºkfkuýLkwt ûkuºkV¤ þkuÄe þfkÞ. 
Ãke.fu. ÔÞkMkLke LkkUÄ : 

(1) «§ yLku íkuLkku Wfu÷ ©e ËÞkhk{¼kE X¬hLkku níkku. y{u ytøkúuS ÷u¾Lkwt økwshkíke{kt ¼k»kktíkh fÞwO níkwt. nk, AuÕ÷k 

çku «§ku y{khk æÞkLk Ãkh ykÔÞk níkk. yu ËÞkhk{¼kELkk {q¤ ÷¾ký{kt Lk níkk. 

(2) yk «§Lkku ¼kir{ríkf Wfu÷ nðu ÃkAeLkk fkuEf ytf{kt ‘ðeMkhkíke ¼qr{rík’- {kt ykÃkeþwt. 

 
� � � � � 
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Mk¤tøk ytfMk¤tøk ytfMk¤tøk ytfMk¤tøk ytf----312 (E-Copy-7)Lkk Wfu÷kuLkk Wfu÷kuLkk Wfu÷kuLkk Wfu÷ku 
 ©e ËÞkhk{¼kE X¬hu «k. «.[w. ðiã økrýík «§ku, Mk¤tøk ytf-312 Lkk ºkýuÞ «§ku : (10), (11) yLku (12)Lkk 
Mkk[k Wfu÷ {kuf÷kðu÷ Au yk Wfu÷ku yºku Úkkuzk VuhVkh MkkÚku hsq fhu÷ Au. 
 

(10) Solve the equation x (x+1) = y (y+4), where x and y are positive integers. 

 

Solution :   

 

 Here x (x + 1) = y (y + 4);   x, y ∈ N 

   ∴ 4x
2
 + 4x  = 4y

2
 + 16y 

   ∴ 4x
2
 + 4x  + 1 + 15 = 4y

2
 + 16y + 16 

   ∴ (2x +1)
2
 + 15 = (2y+4)

2
 

   ∴ (2y +4)
2
 − (2x+1)

2
 = 15 

   ∴ (2y − 2x + 3) (2y +2x +5) = 15 

   ∴ 2y − 2x + 3 = 1  and 2y +2x +5 = 15.  

    or 2y − 2x + 3 = 3  and 2y +2x +5 = 5  

 By solving these equations, we have x = 3 and y = 2. 

 

(11) Find the sum :  
�
� 	�l  	 ��J  	 KK�  ⋯…… ..  

 

Solution : 

 

 Let  S = 
�
� 	 ��8  	 ��q  	 K�r  ⋯…… .. (1) 

      ∴  
�
� S = 

�
�8  	 ��q  	 ��r  	 K�s  ⋯…… .. (2) 

 Taking (1) − (2), we have  

 t 1	�� t � �
�  
 ��8 1 �

�8  
 ��q 1 �
�q  
 K�r 1 �

�r  ⋯ 

 ∴ 
�
�	S = 

�
�  	 ��8  	 ��q  	 ��r  ⋯  

 ∴ S = 1+ 
�
�  	 ��8  	 ��q  	 ��r  ⋯ 

       = 
�
�)uq

  

 ∴ S = 
�
� 

 

 

«k. «. [w. ðiã økrýík «§ku«k. «. [w. ðiã økrýík «§ku«k. «. [w. ðiã økrýík «§ku«k. «. [w. ðiã økrýík «§ku        
    

zkp. Mkr[Lk økßsh 
y{ËkðkË (M) 99253 62754 
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(12) Let x and y be positive real numbers such that (1+x) (1+y) = 2. Prove that �!  �
7= 	- 6. 

Solution : 

 For x, y∈R
+
, by AM ≥ GM, we have 

 
7N=
� 	- 	v�!  ∴ $�  !&� 	- 4�!  .................. (1) 

Now  (1 + x) (1 + y) = 2 

 ∴ 1 + x + y + xy = 2  

 ∴ 1 − xy = x + y 

 ∴ (1 − xy)
2
 = (x + y)

2
 

 ∴ (1 − xy)
2
 ≥ 4xy  (∴from (i)) 

 ∴ 1 − 2xy + x
2
y

2
 ≥ 4xy  

 ∴ x
2
y

2
 + 1 ≥ 6xy  

 ∴ xy + 
�
7= ≥ 6  

 

«k. «. [w. ðiã økrýík «&™ku : ytf-313 

 

 

(13) If '( �	?1  
1 1 �
(
�  	?1  
1  �

(
� , ,	 - 1, then find the value of 

         
�
wu  	 �w8  ⋯ 	 �w8x 

  òu '( �	?1  
1 1 �
(
�  	?1  
1  �

(
� , ,	 - 1, nkuÞ, íkku �wu  	 �w8  ⋯ 	 �w8x  

    Lkwt {qÕÞ þkuÄku. 
 
(14) If a, b, c are positive real numbers, such that a + b + c = 4 and abc =1, then prove that  

    a
2
 + 8a ≥ (b−c)

2
. 

  òu a, b, c yuðe ÄLk ðkMíkrðf MktÏÞkyku nkuÞ fu suÚke a + b + c = 4 and abc =1 nkuÞ, íkku Mkkrçkík fhku fu  
  a

2
 + 8a ≥ (b−c)

2
. 

 

(15) Let P0(x) = x
3
 + 313 x

2
 − 77x − 8, If Pn(x) = Pn−1 (x−n) for integer n ≥ 1, then find the 

coefficient of x in P20 (x).  

  Äkhku fu P0(x) = x
3
 + 313 x

2
 − 77x − 8 Au. òu ÃkqýkOf n ≥ 1 {kxu Pn(x) = Pn−1 (x−n) nkuÞ, íkku P20 (x) 

{kt x Lkku Mknøkwýf þkuÄku. 
 

� � � � �  
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Date: February 19-20, 2024  

Venue: Prof. P C Vaidya Auditorium  

Reported by: B. Vidhyasri  

Event Overview  

DAY 1  

The Inauguration Ceremony of the 5th Prof. P. C. Vaidya National Conference on 

Mathematical Sciences was a poignant and dignified affair, marked by a symphony of scholarly 

luminaries and esteemed dignitaries. As the radiant glow of the ceremonial lamp illuminated the dias, 

it symbolized the collective pursuit of knowledge and enlightenment that characterized the event. 

Vice Chancellor Kalpesh Pathak, a beacon of academic excellence, stood alongside renowned 

professors as they invoked the blessings of Goddess Saraswati through a soul-stirring prayer song. 

Amidst a backdrop of reverence and respect, each member on the dias was formally felicitated, their 

contributions to academia celebrated with eloquence by Shri Prasad. The audience was enraptured by 

V. A. Patel's mesmerizing recounting of his mathematical journey, while Kumaresan's motivational 

address ignited a fire of inspiration in every heart. Vice Chancellor Pathak, in his address, 

emphasized the transformative power of education and the pivotal role of conferences like these in 

shaping the future of mathematical sciences. Dr. Paras Uchat, the conference's conveyor, concluded 

the ceremony with a heartfelt vote of thanks, expressing gratitude for the collective efforts that 

promised two days of enlightenment and collaboration ahead. The event kicks off with the 

inauguration of the wall poster exhibition at Abhivyakti which was based on the theme Mathematical 

Knowledge System, setting the tone for a celebration of mathematical prowess followed by group 

photo at amphitheatre. The first talk of the 5th Prof. P. C. Vaidya National Conference on 

Mathematical Sciences was delivered by S. Kumaresan from the University of Hyderabad, delved 

into the fundamental concepts of topology, elucidating the essence of T1 space, T2 space, and 

normal space, as well as the significance of separation axioms in defining the properties of a space. 

With a blend of clarity and depth, Kumaresan not only imparted knowledge but also instilled a spirit 

of comprehension among the audience, encouraging them to grasp the concepts rather than merely 

memorize them. The interactive question-answer session that ensued allowed for a dynamic 

exchange of ideas, wherein Kumaresan elucidated on topics such as space-clearing theory and the 

application of Mobius function in various fields. Notably, he highlighted the relevance of topology in 

 

5th Prof. P. C. Vaidya National Conference on 

Mathematical Sciences 
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diverse domains, including its role in cancer studies, captivating the audience with the far-reaching 

applications of mathematical theory. At the culmination of his enlightening discourse, Dr. Paras 

Uchat felicitated S. Kumaresan, acknowledging his invaluable contribution to the conference and 

applauding his commitment to fostering a deeper understanding of mathematical concepts.  

Following the enlightening discourse by S. Kumaresan, the audience was treated to a captivating 

speech by V. A. Patel on the intriguing subject of chaos. With erudition and eloquence, Patel delved 

into the nexus between chaos theory and the Special Theory of Relativity, unraveling the 

complexities that underlie chaotic systems. Through vivid illustrations and compelling examples, he 

elucidated how chaos manifests in the form of unpredictable behavior, illustrated graphically to 

showcase the profound impact of seemingly minute differences on outcomes. Drawing parallels 

between chaos theory and the erratic behavior of mosquitoes, Patel underscored the significance of 

chaos in understanding nonlinear dynamics in nature. He shed light on the groundbreaking discovery 

of the Feigenbaum number in the 1980s, a milestone that propelled chaos theory into the forefront of 

scientific inquiry. As his discourse drew to a close, Darshana Likhada, an esteemed member of the 

conference, extended felicitations to V. A. Patel, acknowledging his insightful contribution and the 

illuminating journey through the enigmatic realm of chaos. 

In a captivating address following V. A. Patel's discourse, Prof. Praveen Agrawal delved into the 

intricate realm of special functions and their pivotal role in mathematical analysis. With eloquence 

and precision, he elucidated the process of numerical analysis, demonstrating how iterative 

techniques are employed to attain precision in solutions. Agrawal ingeniously tied mathematical 

concepts to real-world applications, showcasing the utilization of algebra and graph theory in 

platforms like Google Maps. Emphasizing the symbiotic relationship between mathematics and 

technology, he underscored how machines operate on logical principles rooted in mathematics. 

Central to his speech was the significant role of fractional calculus in contemporary domains such as 

artificial intelligence and image processing, particularly in the analysis of infectious diseases. 

Agrawal's groundbreaking work on mosquito population modeling, which led to the discovery of the 

Fabrizio Atangana derivative, showcased the relevance of fractional calculus in addressing complex 

real-world problems. Illustrating the importance of the Jacobian matrix in fractional calculus, he 

provided insights into its applications and implications. Encouraging academic rigor, Agrawal urged 

students to prioritize books over online resources for research, highlighting the depth and reliability 

of scholarly literature. The ensuing question-answer session was lively and engaging, reflecting the 

audience's keen interest in Agrawal's discourse. Dr. Kunjan Shah concluded the session by 

felicitating Prof. Praveen Agrawal.  
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Following the lunch break, Prof. Shilpi Jain delivered an engaging speech on "Fractional 

Hypergeometric Functions: A Survey and Future Perspectives." She introduced classical beta and 

gamma functions, extended hypergeometric functions, and delved into the realm of fractional 

calculus and its special functions and applications. Prof. Jain also provided insights into the historical 

development of fractional calculus, discussing contributions from mathematicians such as Liouville 

and Miller, and highlighted its applications in physics, including Hilfer and Caponetto's work.  

Following Prof. Shilpi Jain's insightful speech, the contributory talks commenced with Dr. Prashant 

Patel initiating the discussion. Dr. Patel delved into the applications of q-Calculus in approximation 

theory, exploring topics such as Bernstein polynomials, the proof of Weierstrass approximation 

theorem, and Korovkin theorem. He elucidated on q-integer, q-factorial, q-binomial coefficient, and 

q-Pascal rules, concluding with an examination of research gaps in q-calculus. The ensuing question-

answer session proved to be engaging and enriching, reflecting the audience's keen interest in the 

subject matter. Dr. Daksha Diwan continued the contributory talks with a fascinating discussion on 

the Fibonacci sequence, delving into the classic Lucas sequence and the study of its subsequences. 

She explored topics such as generating functions and the extended Binet formula, concluding by 

listing open problems in the field. Dr. Diwan's spontaneous engagement in the question-answer 

session further enriched the discussion, fostering a dynamic exchange of ideas and insights among 

the audience.  

Twinkle R Singh's contributory talk centered on the study of nonlinear differential equations arising 

in fluid flow through porous media. She provided an insightful introduction to porous media, tracing 

its historical development and exploring various types. Singh highlighted phenomena like fingero-

imbibition in cylindrical pieces and presented solutions to the model using the Homotopy Analysis 

method. Her active participation in the ensuing question-answer session further enhanced the depth 

of understanding among the audience.  

The final contributory speech of the day was delivered by Dr. Hiren Patel on the topic of the power 

serieswise Armendariz graph of a commutative ring. Dr. Patel provided a comprehensive overview 

of basic concepts in ring theory and graph theory, elucidating the fundamental properties of the 

PA(R) structure. Various corollaries, propositions, and illustrative examples were discussed, 

culminating in an exploration of future research directions in graph theory, particularly concerning 

PA(R). The session concluded with an engaging interaction between the speaker and the audience, 

fostering a dynamic exchange of ideas and insights.  

After the tea break, the oral presentation competition commenced with full enthusiasm. Track 1, held 

in the Prof. P. C. Vaidya Auditorium and chaired by Prof. Praveen Agrawal, featured 8 participants 

discussing diverse topics such as maximal non-maximal prime submodule, Bose-Einstein 
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Condensation, and mathematical modeling of Zika virus, among others. Each presentation was 

followed by a question-answer session, fostering interactive dialogue. Track 2, conducted in the 

communication lab and chaired by Prof. D. V. Shah, showcased research papers covering a wide 

array of fields, including cordiality in quadrilateral snake graphs and strategic inventory control. The 

session concluded with a thoughtful speech by the chair, reflecting on the depth and breadth of 

research presented.  

Day 2  

The following day commenced with a stimulating speech by Prof. V H Pradhan on the Finite 

Element Method, beginning at 9 am. Prof. Pradhan delved into topics such as approximate analytical 

methods, numerical simulations, and the workings of the finite element method, emphasizing key 

concepts such as the advection-diffusion equation and weighted residuals. He elucidated on the 

Galerkin finite element method and encouraged young researchers to critically explore and 

investigate topics before incorporating them into their research papers, advocating for a thorough 

understanding of the subject matter.  

The subsequent inviting speech was delivered by Prof. D V Shah on the fascinating topic of 

"Research through the Lens of Number Theory." Prof. Shah provided an insightful exploration into 

the history of numbers and number theory, highlighting the contributions of prominent number 

theorists from Gujarat. He delved into the intricacies of the Fibonacci sequence and its diverse 

generalizations, elucidating various properties of its terms. Additionally, Prof. Shah discussed topics 

such as continued fractions, Fibonorial numbers, Fibonomial coefficients, double factorial, and Pell's 

equation, captivating the audience with the rich tapestry of number theory research.  

The successive inviting speech was delivered by K. Somasundaram sir on "Results on Total Coloring 

of Some Classes of Circulant Graphs." His discourse revolved around the application of graph 

analytics for large-scale networks, providing insights into structured and unstructured data. He 

elaborated on crucial concepts such as centrality measures including degree, closeness, betweenness, 

and eigen vector centrality, alongside discussions on power law networks, maximal cliques, and 

clustering centrality. Through various case studies, Somasundaram sir illustrated the practical 

implications of centrality and graph theory, enriching the audience's understanding of network 

analysis.  

Following a short break, the contributory talks resumed with Dr. Kumkum Jain providing insights 

into fractional calculus. Subsequently, Dr. Nidhi Jain delivered a talk on fractional calculus in image 

processing, where she discussed image enhancement techniques and the application of Grunwald-

Letnikov fractional derivative. She presented her modified version of the derivative with an example, 
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emphasizing its significance in medical diagnosis. Dr. Nidhi Jain actively engaged with the audience, 

addressing all questions with detailed explanations, enhancing the interactive learning experience.  

The last contributory talk of the event was delivered by Dr. Darshana B. Likhada on "Topologies 

Generating Complex Algebras." She provided a comprehensive overview of topology basics, 

detailing concepts such as topological space, sigma algebra, Borel sigma algebra, and the measure of 

sets, particularly focusing on the Lebesgue measure. Dr. Likhada delved into the specifics of T 

topology and standard topology, elucidating related lemmas, theorems, and remarks. Her talk 

concluded with references, offering attendees a thorough understanding of the topic and avenues for 

further exploration.  

After lunch, the oral presentation competitions commenced in two tracks. The first track, held in the 

Prof. P. C. Vaidya Auditorium and chaired by Prof. K. Somasundaram, featured discussions on 

research papers covering diverse fields of mathematics, including numerical analysis, graph theory, 

queuing theory, and inventory models. Simultaneously, the second track, conducted in Sandipani and 

chaired by Dr. Prashantkumar Patel, showcased presentations on topics such as HIV infection 

modeling, fuzzy inventory models, and antimagic labeling in graph theory. Additionally, a poster 

presentation competition took place outside the auditorium which was judged by Kumkum Jain 

mam, posters covered various topics including control systems in MATLAB, data security through 

abstract algebra, and linear algebra used in image processing, among others.  

The final speech of the event was delivered by Prof. Nita Shah on the intriguing topic of "Dynamics 

of Happiness” in Online Mode. Prof. Shah delved into various theories of happiness, presenting a 

continuous dynamical mathematical model. She discussed the assumptions of the model and the 

influence of emotions on well-being levels, exploring the dynamics of happiness both with and 

without emotional inputs. Prof. Shah also highlighted the role of the well-being homeostatic system 

in shaping the dynamics of happiness, offering profound insights into the complexities of human 

emotions and well-being in the digital age.  

The two-day event of the 5th Prof. P. C. Vaidya National Conference on Mathematical Sciences 

culminated with a vibrant valedictory function, leaving the auditorium brimming with excitement 

and happiness. Prof. Divya Sharma, Director of IITE, warmly welcomed the distinguished guests of 

the dias. Prof. Somasundaram inspired the audience and urged young researchers to delve into 

qualitative research endeavours. Prof. Kumaresan shared his insightful experiences from the event, 

enriching the gathering with his feedback. The winners of various competitions were announced, and 

the advisory committee and support team members were felicitated for their contributions. Dr. Paras 

Uchat, the event's convener, delivered a heartfelt vote of thanks, bringing the event to a close amidst 

resounding applause from the overwhelmed audience. 
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(1) rËLkuþ Mkuðf økrýík rþrçkhLkku ynuðk÷ 

 y{ËkðkË økrýík {tz¤ yLku MkUx ÍurðÞMko fku÷usLkk MktÞwõík WÃk¢{u Äkuhý-9 Úke 12Lkk rðãkÚkeoyku {kxu íkk.28 Úke 
30 rzMkuBçkh-2023 Ëhr{ÞkLk rËLkuþ Mkuðf rþrçkhLkwt ykÞkusLk fhðk{kt ykÔÞwt níkwt. 
 «Úk{ rËðMku økrýík rð»kÞ-íksT¿kku «k. yuLk. yuLk. hku½ur÷Þk, «k. 
WËÞLk «òÃkrík, ©e {ktøkr÷f çkhAk íkÚkk ©e {kunB{Ë nwMkuLk økuýkyu 
Maths Games, Problem Solving, Maths Puzzles íkÚkk 
Recreational Mathematics ÃkhLkk MkuþLk ÷eÄkt níkkt. çkeò rËðMku 
M.Sc. rðãkŠÚkLke òLkðe yLku fwþðknk ykLktË íkÚkk ©e ËþoLk¼kE 
{nuíkk, «k. WËÞLk «òÃkrík yLku «k. yuLk.yuLk. hku½ur÷Þk îkhk MkuþLk 
÷uðk{kt ykÔÞkt. ºkeò rËðMku økrýík rð»kÞ íksT¿k ©e rðsÞ ðkuhk, ©e 
ËþoLk¼kE {nuíkk, ©e{íke M{]ríkçkuLk ðMkkðzk, ©e {kunB{Ë nwMkuLk økuýk 
íkÚkk hksðe yLku yfMkkyu rðrðÄ økrýík {kuzuÕMk, ÃkÍÕMk, ÃkuLxku{eLkku, 3D-Shape Making ðøkuhu MkuþLk ÷eÄkt níkkt. 
 ºký rËðMkeÞ rþrçkh{kt y{ËkðkË WÃkhktík ®n{íkLkøkh, Rzh, LktËkMký, fze, ðÕ÷¼ rðãkLkøkhLkk rðãkÚkeoyku 
òuzkÞk níkk. 3 rþûkfku Mkrník fw÷ 25 ParticipantsLkku Mk{kðuþ ÚkkÞ Au. 
 yk fkÞo¢{ y{ËkðkË økrýík {tz¤, «k.yu.ykh. hkð VkWLzuþLk, RMO-Gujarat Region, «k. yu.yu{. ðiã 
VkWLzuþLk íkÚkk økwshkík økrýík {tz¤Lkk MkkisLÞÚke Þkusðk{kt ykÔÞku níkku. fkÞo¢{Lkwt MkV¤ ykÞkusLk økwshkík økrýík 
{tz¤Lkk «{w¾©e «k. WËÞLk «òÃkrík, y{ËkðkË økrýík {tz¤Lkk «{w¾©e {kunB{ËnwMkuLk økuýk íkÚkk WÃk«{w¾©e 
ËþoLk¼kE {nuíkk îkhk fhðk{kt ykÔÞwt níkwt. 

 (2) hksfkux {wfk{u økrýík rþûkfkuLkku yuf rËðMkeÞ rþrçkh 

 íkk.5/3/2024Lkk rËðMku yu.ykh.hkð VkWLzuþLk yLku økwshkík økrýík {tz¤Lkk WÃk¢{u ykÞkursík Äkuhý Lkð yLku 
ËMkLkk økrýík rþûkfku {kxuLkk yuf rËðMkeÞ ðfoþkuÃkLkwt ©e yku.ðe.þuX-«kËurþf ÷kuf rð¿kkLk fuLÿ ¾kíku ykÞkusLk ÚkÞwt 
níkwt. su{kt 30 Úke ðÄw rþûkfkuyu ¼køk ÷eÄku níkku. ÷kuf rð¿kkLk fuLÿLkk rLkÞk{f©e ¼kÞkýe MkknuçkLkku Mknfkh íku{s ©e 
r{Lku»k¼kE {u½kýeLkku MknÞkuøk «kÃík ÚkÞku níkku. Mðkøkík çkkË ykÞkusf yLku ðõíkkykuLkku Ãkrh[Þ ©e ¼kðuþ¼kE ÃkkXf 
îkhk yÃkkÞku níkku. þYykík{kt ©e {u½hks¼kE ¼è Mkknuçku “nwt fuðe heíku þe¾ðwt?” yu þe»kof nuX¤ Mk{YÃkíkk yLku 
yufYÃkíkk rðþu Mk{s ykÃke níke yLku rî[÷ Mkwhu¾ Mk{efhý rðþu hMk«Ë Aýkðx fhe níke. íÞkhçkkË ©e {nkðeh 
ðMkkðzk Mkknuçku “økrýíkLku hMk«Ë fuðe heíku çkLkkðe þfkÞ?” yu þe»kof nuX¤ ÃkeÃkexe îkhk økrýík RríknkMk, 
økrýík¿kkuLke ðkík, økrýík h{íkku, òËwE [kuhMk, Lktçkh øku{ rð»ku hku[f ðkíkku fhe níke. Þwrf÷z yLku hk{kLkwsLk rð»ku 
ykuAe «[r÷ík ðkíkku fhe níke. ‘rþûkfkuLkk «§ku’Lkk ðMkkðzk Mkknuçku Wfu÷ ykÃÞk níkk. yk ík{k{ [[ko{kt y{ËkðkËÚke 
ÃkÄkhu÷ «k. yuLk.yuLk. hku½u÷eÞk Mkknuçk, ©e ËþoLk¼kE {nuíkk Mkknuçk íku{s hksfkuxLkk rMkrLkÞh rLkð]¥k rþûkf zkì. 
økkuÃkk÷¼kE {nuíkk yLku y{hu÷eLkk rLkð]¥k rþûkf ©e {k÷rýÞk Mkknuçku Mkfkhkí{f yLku hMk«Ë [[ko{kt ¼køk ÷eÄku 
níkku. yk Ëhr{ÞkLk ©e ¼kÞkýe Mkknuçku ÷kufrð¿kkLk fuLÿLke ¼qr{fk ytøku ðkík fhe níke yLku MkkiLku yk MktMÚkkLkku ÷k¼ 
÷uðk yLkwhkuÄ fÞkuo níkku. ÷t[ çkúuf çkkË ðMkkðzk Mkknuçku ðkíkku ykøk¤ ðÄkhíkkt hkusçkhkusLkk SðLk{kt ¼kir{ríkf ykfkhku 

 økrýík Mk{k[khøkrýík Mk{k[khøkrýík Mk{k[khøkrýík Mk{k[kh    
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õÞkt òuðk {¤u Au íkuLke Mk{sý yLkuf WËknhýku îkhk ykÃke níke. íÞkhçkkË ©e ¼kðuþ¼kE ÃkkXf îkhk ¼kir{ríkf 
ÔÞkðnkrhf fkuÞzkykuLke hsqykík fhðk{kt ykðe níke. íku{Lkk ðõíkÔÞ{kt íku{ýu AI, NEP yLku NCF Lke [[ko Ãký fhe 
níke. Ëhuf ðõíkÔÞ çkkË rþûkfku ðå[u íktËwhMík [[ko Úkíke níke. AuÕ÷k yuf f÷kf{kt zkì. nhuþ¼kE ¼wxfu Äkuhý Lkð yLku 
ËMkLkk økrýík {kxu WÃkÞkuøke yLkuf {kuzu÷Lkwt rLkËþoLk ykÃÞwt níkwt. íku{ýu økrýík îkhk SðLk{qÕÞkuLke ðkík fhe níke. 
økrýík rþûký{kt MkuLMk ykuV Ìkw{hLke hMkËkÞf hsqykík fhe níke. çkkË{kt hku½ur÷Þk Mkknuçku rºkfkuýLkwt ÄkíkwLkwt {kuzu÷ hsq 
fhe {æÞfuLÿ yLku ÷tçkfuLÿ suðe yLkuf hsqykík fhe níke. su{kt ©e økkuÃkk÷¼kE {nuíkkyu MknÞkuøk fheLku {krníke ykÃke 
níke. íÞkhçkkË ©e ¼kðuþ¼kE ÃkkXf îkhk økrýík {kxu ÷uðkíke rðrðÄ ÃkheûkkykuLke {krníke ykÃke níke yLku íkuLkk 
¼rð»ÞLkk WÃkÞkuøk rðþu ðkík fhe níke. ytík{kt ©e {u½hks¼kE ¼è îkhk økrýíkLkk WÃkÞkuøk çkkçkíku yuf WËknhý 
ykÃÞwt níkwt yLku fkÞo¢{Lkk ytíku rþûkfkuLkk «rík¼kð ÷uðk{kt ykÔÞk níkk su ykÞkusfku {kxu ¾qçk s «uhf yLku çk¤ «ËkLk 
fhu íkuðk níkk. yk¼kh rðrÄ ©e r{Lku»k¼kE {u½kýe îkhk ÚkE níke. þktrík {tºk îkhk ðfoþkuÃkLkwt Mk{kÃkLk ÚkÞwt níkwt. 
ynuðk÷ «Míkwík fhLkkh : zkì. nhuþ¼kE ¼wxf, ©e ¼kðuþ¼kE ÃkkXf 

 



Mkwøkrýík{T{kt «økx Úkíkk økkrýríkf ÷u¾kuLkk ÷u¾fku {kxu Mkwøkrýík{TLkk «fkþf - «k. yYý {. ðiã VkWLzuþLk – økwshkík 
økrýík {tz¤ - Lke[uLkk ÃkwhMfkhku ònuh fhíkkt ykLktË yLkw¼ðu Au. 

(1) fkuEÃký fûkkyu yÇÞkMk fhíkk rðãkÚkeoyku îkhk ÷¾kÞu÷k, Mkwøkrýík{T{kt «fkrþík ÚkÞu÷k, økkrýríkf ÷u¾ ËeX 
Yk.300/- ÷u¾fLku ÃkwhMfkhYÃku ykÃkðk{kt ykðþu. 

(2) yuf ð»ko Ëhr{ÞkLk «økx ÚkÞu÷k, rðãkÚkeoyku îkhk ÷¾kÞu÷k økkrýríkf ÷u¾ku Ãkife Mkðo©uc ÷u¾Lkk ÷u¾fLku ÃkwhMfkh 
YÃku Yk.500/- ykÃkðk{kt ykðþu. (ð»ko : 1-òLÞwykheÚke 31 rzMkuBçkh økýkþu.) 

(3) su{Lkkt ÷¾kýku yøkkWLkk Mkwøkrýík{T{kt õÞkhuÞ «fkrþík Lk ÚkÞkt nkuÞ íkuðk (LkðkurËík) ÷u¾fLku íku{Lkk «Úk{ ÷u¾ 
{kxu Yk.500/- ÃkwhMfkh YÃku ykÃkðk{kt ykðþu. 

(4) Mkwøkrýík{T {kxu ÷u¾ ÷¾íkk ÷u¾fku ÃkkuíkkLkku ®f{íke Mk{Þ ÷u¾ íkiÞkh fhðk {kxu ykÃku Au. íku{Lkwt ÷u¾Lk fkÞo y{qÕÞ 
Au. ykðk ÷u¾LkLku fkuE ÃkwhMfkh ykÃke {q÷ððwt ÞkuøÞ LkÚke. Ãký õÞkhuf íkku ÷u¾fku ÷u¾Lku xkEÃk fhkðeLku {kuf÷u Au. 
xkEÃk fÞko ÃkAe fwheÞhÚke {kuf÷u Au. xkEÃk fhkððkLkku ¾[o, fwheÞh îkhk {kuf÷ðkLkku ¾[o íkuyku òíku ¼kuøkðu Au. 
÷u¾fu fhu÷k «ÞíLkLku rçkhËkððk {kxu yLku íku{ýu fhu÷k ¾[oLku yktrþf heíku ¼hÃkkE fhðk {kxu y{u Lke[uLke 
ònuhkík fheyu Aeyu. 

“Ëhuf økkrýríkf ÷u¾Lkk, Mkwøkrýík{T{kt AÃkkÞu÷kt ÃkkLkkt ËeX ÷u¾fLku Yk.100/- ykÃkðk. 
÷¾ký yuf ÃkkLkkÚke ykuAwt nkuÞ íkku ÷u¾fLku íku ÃkkLkk {kxu Yk.50/- ykÃkðk.” 

 

÷u¾f MkL{kLk 


