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   1 McõGS ¥{MLjjÁ

¯ AKLkMLj¸<Ó¸Py ¬ÁøÀ£NqjMnjÎFL, ¬GSMLkFLMnjÎFL GS¸GHÍ, Fc$q¿¥qCL, GS¸GSÚßÀ, ×cåFL, Ä×cåFL öGHÀAKLÓCy MoPeÁ 
GS¸MLCLûO~Ój(öÃ^F| MLjFLEoQcÂï ¥q_È¸ÔL<¸ MnjjÍÓj rH=hæFL 1757 MLOq‚) CLjÓCLk»FL MLjFL AKcOqCLEoQLGHl ÖFLïCLõ ÔL¿öCL$qj¿¸¼ FoFLj 
öMcfSFL ''Á $y÷_P| ®¸¨Nqk'' ¬Fo sHOqjCy °FLï GHlGSë¥q¸ ¾ePnÎ 2009Py ®¸¨NqkPy öGHÔLj¿¸ÔL_¨¸Á. ¯ GHlGSë¥q¸ ¬¸Í¿¥i 
¬¸ÍjKc^jPy °¸<ÍÂ AKcÄ¸¼  ¬¸ÍjPy Jv¸ÍjGH¿¼FL ¥xÂï MLjj#eõ¸QcÓÂ CnFLj$qjPy¥h ¬FLjMcÍ¸ ÔofS `¥{MLjjÁ` MLkGSGHöÀ¥q 
EcøO~ Ä£jŠ ¬¸ÁGSjëFcïFLj.  

bEcO~McfU¥q¸$c MLÔoá ¯ °Jd#eõFcÓÂ Ä£jOqj ÔLÁÄ, Ä£j fHÓ÷ÓŠ‚@~ CnÆNqjÔnGHðMLjÂ Fc ÄFLïGH¸. ¯ ÄbÍ¸$c IGHjFLMnjÎFL MLjFL 
AKcOqCLEoQL ÔL¿öCL AKcÄCLO~ÓŠ ‚@~ ÔoOqjCLj¸ÍÂ Fc ¼FLï −QL..!!

  

  

        
 
   
    
 
  
 18 

 

öJdGH¸¼¥q QcöGSë, MnÎ ×cåÂ¥q, Td¥éÀ¥q Oq¸$cÓPy AKcOqCcMLÂ 
TdbÁ¸¼FL ¬ÍjóCL GH¿QybÍFc öGH$qÀ 

               2. $qBhCL QcöGSë¸-II 

{¯McõGS¸Py Jv¸ÍjGHOq¼FL ÄGRNqkÓFLj Jd>OqŠÓj ¶fH¥qCy ÔLÍMLMLjÂ FcöGHCoõ¥q ÄFLïGH¸} 
      Oo#e$qBhCL¸ (Geometry)  
®CLOq $qBhCLQcöGSë ÄAKc$cÓMLPo Oo#e$qBhCcÂ¥h ‚@~ AKcOqCcMLFo GHl=hæÓj÷ ¬Â ¬Mnj¿¥qF| $qBhCL QcöGS 
ë¾ï<j Abraham Seidenberg (1916-88) Mc¥qßÔcá<j. MoÍ¥cÓ¸FLj¸¨ Oo#e$qBhCcÂï GH^æ 
BcÓj, ®+j", Nqj×.ï/¬»ï gH>OcÓFLj Â¿ô¸ÔL=cÂ¥h °GHNnk»¸ÔcOqj. öÀ¥yBc¥cOq¸Py MLjk<j 
−GSFcÓCy, MLjk<j ÔLö¥cÓ OqbEcÓFLj CLNqkOqjÔoNqj^¸ $qj¿¸¼ _jj$oøÍ¸Py Pn¥qÚPoFLÂï TdOqj÷ 
°^¸¥h¸ÔL^¸ ×.¿»¸Á. KofS, GS¿ GS¸[õPy ÔLö¥cÓFLj µ¥q ÔLö^¸Py GSMLjÍkOq¸Py ¬MLj¿á 

OqbEcÓFLj Â¿ô¸ÔL=cÂ¥h MoÍ¥cÓGHl öGH×.ÓŠ Oo#e$qBhCL¸ $qj¿¸¼ CLGHðÂ GS¿$c Šú*ê¸$c CnÆfS°¸@~Æ.   

 MLjFLAKcOqCL¸    @~.MLÓk÷OqjGHÆ÷ ÇMc½¡O~MLl
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CnÎÀë¿¢Nqj GS¸fUCL, ¥qßGRê Nqj¾OoøÍ¸ (5.2.7; 5.2.10; 5.3.5; 6.2.8; 6.3.10 ML$nÎO~)Py `¬XLFLõ`¬Fo GHÍ¸ °¸Á. ®Á  
”hypotenuse of a right angled triangle, or the diagonal of a square or rectangle or trapezium.”  

Nqk×.ïMLÓÚõ MLjÿ¿ú ÄOq¼CL `QLCLGHDÍ öKcÿô*` (3.5.1 to 3.5.6) Py GSMLj ÁøAKLj×.-GSMLjÓ¸_ ÁøAKLj×.¸ (isosceles 

trapezium) −¥cOq¸Py °FLï Nqj×.ï gH>OcÓj, ¬»ïŠ¸@~Ó ÂO~ôBcÓ $qj¿¸¼FL Mcõ#eõFL¸ °¸Á. Ä¤=h¥h On¸<j öGH¥qÚP ²CLjë, Ä¤=h 
MLjbÍõ ÍkOq¸ GSMLkCLOq¸$c °¸@~Æ. ¯ ö$q¸bÍ¸ µ¥é Ôy^ Â¿ô¸ÔL_¨FL FcÓj$qj −¥cO~ÓPy °FLï FcÓj$qj Nqj×.ïgH>OcÓ ÂO~ôBcÓ 
$qj¿¸¼ ÄML¿¸¼¸Á. ®Ä: MLßCcë¥cOq¸ (circular), ¬Oqíî MLßCcë¥cOq¸ (semi-circular), ÔLCLjOqGöS¸ (square), GSMLj ÔLCLjOqjó×.¸ 
(rhombus). µ¥é MnÎQcÓõ¸Py ¯ FcÓj»¸=hÂ Â¿ô¸ÔL=cÂ¥h `2` GS¸[õŠ` sSÚøO|-Oqk=| (square-root) CnÓjGSjŠFo ÄbEcFL¸ 
¥cMcÆ. ¬¸Co$c¥q, ÔLCLjOqGöSGHl MnÎQcÓõ¸Py MLßCcëÂï Â¿ô¸ÔL=cÂ¥h ¬MLGSOqMnjÎFL `pi` (MLßCLëGHl McõGS¸Cy ÔLj^jæ¥xÓCLŠ °FLï ÂGRðÀë) 
GSjMLkOqj ÄÓjML $qj¿¸¼ −¥cÓGHl Mc¿¥h CnÓjGSj ¬Fo ÄGRNqj¸ ‚@~ bÍßMLGH¨¸Á. Á¤ÂÂ $qj¿¸¼ KpbEcNqjFL GSköCL¸ (2.12) ®Pe 
ÔnfHð¸Á: ”The measure is to be increased by its third and this [third] again by its own fourth less the thirty-fourth part [of that 

fourth]; this is [the value of] the diagonal of a square [whose side is the measure.]”  
Á¤Â¥h GSÄ£j¥qOq*: 2 = 1 + 1/3 + 1/(3 x 4) – 1/(3 x 4x 34) = 577/408 = 1.414215686 

¯Oy¾FL rHÎ>bEc$x¿NqjF| fSbEcí¸CL¸ (Pythagorean Theorem a2 + b2 = c2) ¬FL_@o [MLjj[õ¸$c GHmO~ê¸¥cÓ (3, 4, 5  
obeying 32 

+ 42 = 52)Cy °FLï] TdbEcOq* fSbEcí¸CL¸ QLCLGHDÍ öKcÿô*, CnÎÀë¿¢Nqj GS¸fUCL, `QLjÓML GSköCcÓ`Py ÂÃ©¥qßCLMnjÎ 
°¸Á. Á¤Â ÄGHOqø¸ (converse) QLjÓML (Cc<j) GSköCcÓPy GSk=h$cFo °¸Á. öQpCL GSköCcÓÂ ‚@~ ¬FL_@o ¯ QLjÓML GSköCcPo 
Oo#e$qBhCcÂ¥h GHlFcÁ. Ä¤=hPy÷ MoEcÓPy ÂÃ©¥qßCLMnjÎFL $qBhCLQcöGSë Ä×cïFLGHl ÄQLÁ¤¥qOq*ÓCyJd^j MoÍ¥cÓ¸ CLOqjMcCL (¬¸=o ö¥i.GHm. 
3200-2500 MLjbÍõ) Oq¼¸ÔL_¨FL `KpbEcNqjFL`, `MLkFLML`, `¬GHGSë¸AKL`, `¥cCcõNqjFL`, `MnjÎöCcNqjFL`, `MLO~ÿ`, `MLbÍjÓ`Ój 
¥qFLj$xFLï GH¿QybÍFc IGHÆCcÓj ‚@~ °Fcïtj. Ä¤=hPy÷ ¬À MLjj[õMnjÎFLÄ MnjjÍ=h FLÓj$qj¿ GH¿QybÍFLÓj.  

¬Mnj¿¥qF| Seidenberg, ®¸¥c ®CLOq $qBhCLQcöGSëMoCLëÓ Pn[ÛöGH¥cOq¸ KpbEcNqjFL GS¸_¸bÁCL QLjÓML GSköCcÓj ö¥i.GHm. 3200 Py 
GS¸¥qÓFL¸ $cÄ¸ÔL_@~èNqjÂ ÂOqêtj¸ÔL_¨¸Á. ¯GSköCcÓj ö¥i.GHm. 2000 öJd¸CL¸Py GSOqGSøÀ£-fS¸bÍj öJd¸CL¸Py McCcMLOq*¸Py 
ML¼áFL rHFLjMLkOqjðÓj ¥cOq*¸$c MLÓGSMnÈ"FL AKcOqÀ£NqjjÓ EcøO~ JdCL KcÃPeF| ¥cÓ¸Py (ö¥i.GHm. 1900-1700) ÄjTvJv=oÄjNqk 
ÔoO~tj. ¥cÂ ®Á CnÆNqjÂ, FLMLjôÂ ¥x¸CLMLj¸Á NqjkOyfHNqjF| $qBhCL QcöGSë¾ïÓj ¯GSköCcÓj KcÃPeF|Š Ôn¸ÁFcNqjFo CLGHlð<j 
¬bÃöJdNqj¸Cy °FcïOqj.   

¯GSköCcÓPy Mnjj^æMnjjÍ=hTd¿$c ¬sUCLj¥qMnjÎFL (irrational) GS¸[õÓj, ax2 = c  MLj¿Nqjj ax2 + bx = c Pe¸=h MLOqÜ GSÄ£j  
¥qOq*Ój (quadratic equations), ®¸¥c ®CLOq Oo#e$qBhCL GS¸_¸bÁCL ÄGRNqkÓ$qj¿¸¼ KpbEcNqjFL ÄGHlÓ¸$c ÄML¿¸Ôc<j. KpbEcNqjFL 
GSköCL¸ '' …the cord stretched in the diagonal of a rectangle produces both areas which the cord following the length and 

breadth produces separately.'' In other words, the sum of the squares of the two different sides of the rectangle equals the 

square of its diagonal. "Squares" was probably meant as the area of actual squares drawn on the three sides of the triangle  
 
formed. 

rHÎFLsHOxÚFLï a2 + b2 = c2 rHÎ>bEc$xOq}S fSbEcí¸CcÂ¥h KpbEcNqjFL GSköCcÓj −bEcOqMnjÎCo, rHÎbEc$xOq}S Triples`¬GHGSë¸AKL GSköCcÓ`  
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Py °Fcïtj. ®Ä: (a: 3, b: 4, c: 5); (5, 12, 13); (8, 15, 17); (12, 35, 37). 

ö»¤Š $qBhCL QcöGSë¾ï<j, CLCLøMoCLë rHÎ>bEc$xOq}S (ö¥i.GHm. 580-500) °GHÂGRCLjëÓFLj XLj*ê¸$c ÔLÍML^¸CyJd^j QLjÓML GSköCcÓ  
FLj¸¨ MLÙÆ¥q (basic) Oo#e$qBhCcÂï FoOqjáŠFcï<j. ¯Oy¾FL rHÎ>bEc$xOq}S fSbEcí¸CcÂ¥h, Triples ¥h −bEcOqMnjÎFL KpbEcNqjFL, ¬GHGSë¸AKL 
GSköCcÓFLj rHÎ>bEc$xOq}S sHOqj Ä£jÍÔnPeMLjBh ¬MLø^¸ −NqjFL CnÆfS (CnÆNqj¥q) ÔofSFL ö$q¸bÍÔpOqõMLk, Po¥q −NqjFL _jbÁíGHmOqø¥q¸$cFo 
¯MoÍ¥cÓGHl AKcOqCLQcöGSë¾ïÓ sHOq÷FLj sHOxÚFLPoEc, Po¥q ³GH¿QybÍFL ¬tjFc NqjkOy}HPyFo ×.Oqj$qjCLj¸ÍFo ÍjOqbÃöJdNqj¸Cy Ä¤=hÂ 
−NqjFL rsHOqjŠ ¬¸^$q^æ_¨FLMc?  
      KpbEcNqjFL GSköCcÓPy MLÙÆ¥q Oo#e$qBhCLGHl −¥cO~Po$c¥q, µ¥q −¥qßÀFLj¸¨, °EcÿOq*Š Á¤OqÝÔLCLjOqGöS¸, EcÂ¥h GSMLkFL 
MnjÎFL MoOx¥q −¥qßÀ¥h (_ÿj+-multiple- Po¥q ¬QL¸¥q-fractional- ÔLCLjOqöTdÂ¥h) MLkOoá GHbÍíCLjÓj ®Äj¨ °Fcïtj.  
      ¬GHGSë¸AKL ÄOq¼CL QLjÓML GSköCcÓPy µ¥qMLßCcëÂï ÔLCLjOqGöS¸$c MLkOqá^¸, µ¥q CLjFL¥q (segment)FLj ³<j GSMLjAKc$cÓj$c 
ÔoNqj^¸Py$qÓ GSMLjGSõÓŠ GH¿adÚOqMLkOqÜ¸ ÔLkJdtj. Ã¢VO|PyÂ `ŠGSjMLjGHlOq`Py ö¥i.GHm. 4ML QLCc_íî¸Py ×nÎFcÔcOqjõ<j AKLöÍ 
Kcÿj Oq¼¸¼FL ×nÎFLö$q¸bÍ¸ `öGH$cõGHÀ`Py Á¤OqÝ MLßCcë ¥cO~Ój (ellipses), Mc=h MnÎQcÓõ¸ $qj¿¸¼FL ÄMLOq*ÓjFcïtj. µ¥q CLjFL¥q 
PyÂ MLßCLëÔcGH (arc) MnÎQcÓõ¸, ¬Oqì MLßCLë¸ (semi-circle) MnÎQcÓõ¸ $qj¿¸¼FL ÄMLOq*Ój ×nÎFLÀ£Oqì¸¥qOq MLOqìMLkFL MLjVÄ¤Oq Oq¼¸¼FL 
`°CLëO~bEcõNqjFL GSköCL¸`Py °Fcïtj.  
       _jjfR `MLkFLML` GS¸_¸bÁCL QLjÓML GSköCcÓPy pi ÄÓjML 3.16049 $c®MLø_¨¸Á. ®Á ®GHð=h 3.14286 ‚ ÔcPeÍ$qÜOq$c  
°¸Á. ÿOqJdð ÇbÁPeÓPy _NqjÓð¨FL MLjjöÍÓ (seals)Py 10 GS¸[õŠ ÄÓjML 3.16$c ®MLø_¨¸Á. ®Á‚@~ ®¸ÔLjÄjÔLj ®GHð=h 
ÄÓjMo ¥qEc!  

ö»¤ŠÓ¥q¸=o 1500-2000 ³+"Š MLjj¸Eo MLßCLë (circle) MnÎQcÓõ¸ (area) EcÂ McõGS¸ (diameter)¥h $qÓ ÂGRðÀë $qj¿¸¼ 
MoÍ¥cÓGHl AKcOqÀ£NqjjÓŠ CnÆfSFLGHlð<j, ¯ fSìO~¸¥cÂ¥h (constant) pi ¬FosHOqj ²PeML¼á¸Á? Ä×cïFL¸Py AKcOqÀ£NqjjÓj TdbÁ¸ 
¼FL ¬bÃMLßbÁíî $qj¿¸¼ CnÆNqjÂMcOqj, CnÆfSFc CnÆNqjFL^j÷¸@o NqjkOyfHNqjFLj÷ McOqj ¬FL¸CLMnjÎFL MoÍÄ×cïFcÂï GSø¸CL¸ÔoGSj¥xFLï 
öGHö¥hNqjŠ ®Ex¥q °EcÿOq* ¬FLj¥yMLÔLjá¥qEc!   

¬GHGSë¸AKL µ¥qMLßCcëÂï ÔLCLjOqGöS¸ ÔoNqj^¸ (squaring a circle) µ¥q MLOqjëÓ AKc$cÂï (segment) 7 °GH AKc$cÓj$c ÄAKL½¸ÔL 
^¸Cy Jd^j EnÎOqÝõMLkFL GSÄ£j¥qOq* (linear equation)Š GH¿adÚOq¸ (solution) ML¸=h ÄGRNqkÓÄ£jÍ ÍßfRæTd¿¸¼ Mc=h¥h GSj$qMLj 
MLkOqÜ¸ ÔLkfH¸Ôc<j.   

öGHGSjëCL¸ °GHNnk»¸Ôo ö¥qMLkÓj, Ä¥qPeðÓ/ö¥qMLjÕÔoEcÓ (combinations and permulations)Š MLjkPebEcOq¸ ö¥i.GHm. 3ML 
QLCc_íî¸Py Oq¼¸ÔL_¨FL ÀKL$qMLÀ GSköCcÓj`, ö¥i.GHm. 2ML QLCc_íîGHl `TdìFc¸$q GSköCcÓj`. 

öÀ¥y*ÄjÀ (Trigonometry) 
ö¥i.GHm. 3000 öJd¸CL¸Py Oq¼¸ÔL_¨FL G̀SkOqõ fSbEcí¸CL` (Á¤ÂÂ MoÍ¥cÓGHl ÇÆð MLjNqjj<j Oq¼¸Ôc<Â ¥x¸Í¿ $qBhCLQcöGSë ÔL¿öCL  
¥cOqjÓ °McÔL) ö$q¸bÍ¸ ¯¥cÓGHl öÀ¥y*ÄjÀ (trignometry)¥h MLjkÓ¸. ¯ ö$q¸bÍ¸ sine (×cõ), cosine (¥y>×cõ), inverse  
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cosine (ÄPy×cõ) versine cosine (°öCLÚMLj ×cõ)ÓFLj Mnjj^æMnjjÍ=hTd¿$c ML¿ê¸¼Á.  
 µ¥qCc<jCy Á¤OqÝÔLCLjOqGöS¸ Jv<j$qj, Mn<Ójð On¸¨=hÂ MoOo$c ¥xÆsSë MLÔoá ¥xÓCLÓ MnjjCcëÂï, −Cc<j Ä¥qO~êÂï ¥xÓML$c 

MLÔoá Â¨ÄCy Pe»Co Â¨Ä (length), Mn<Ójð (breadth)FLj¸¨ MnÎQcPeõÓj (areas) Á¤OqÝÔLCLjOqGöS¸ (rectangle)PyÂ Ä¥qOqê¸  
(diagonal) FLj¸¨ $qBh¸ÔLMLÔLjá. 

ö_ÿô$qjGHë (598-668) ÍQc¸¥q GS¸#eõö¥qMLj GHÍíîÀÂ öGHMoQLrH^æ^Moj$c¥q, Ã¢×.$qBhCcÂ¥h MLÙÆ¥qGSköCcÓFLj ÄML¿¸Ôc<j. 
GSjFLïŠ Ã¢×.$qBhCL ÁøIGHkCL-¬ÂO~íî¿CL (quadratic indeterminate)GS¸[õÓŠ ö_ÿô$qjGHë ®¼áFL GH¿adÚOqMoj 1100 ³+"CLOqjMcCL 
¥qÓFL$qBhCL¸ (calculus) PyÂ MnÎÄbEcõÓŠ, GSköCcÂ¥h Ec¿ ÔLkfH¸¼¸Á.   
 −OqõAKL>Oq (−OqõAKL>^, 476-550) $qBhCLQcöGSë¸EcøO~ TzOqMLõMLGSì (solar system)FLj ¬Oqíî¸ÔoGSj¥y^¸Py ÄGH÷McCLô¥q JdöCL  
JwfR¸ÔL^¸CyJd^j pi $qj¿¸¼FL $qj*¥cÓj, AKLkÄj ÔLj^jæ¥xÓCL (62,832 MnjÎ+j"), TzOq GS¸MLCLûOq¸ Â¨Ä (Á¤Â¥h, −bÍjÂ¥q Â¨Ä¥h 
°FLï Co@~ 13 ÂMLjjadPo!) ÂOqêtj¸ÔL^¸Py ‚@~ GSjöGHfSÍjíî<Nqkõ<j. ¯IGHÆCcÓFLj TdbÁ¸ÔL=cÂ¥h −OqõAKL>Oq Ã¢×.$qBhCL¸, öÀ¥y* 
ÄjÀ ÄAKc$cÓPy ¬Fo¥q$qBhCL GSMLjGSõÓŠ, ¼ŠÚöGHQLïÓŠ GH¿adÚOq¸ ¥qFLj¥yÚMLÓfS ML¼á¸Á.  

−CLOqjMcCL ML¼áFL AKcGSÚOq-1 (600-680) ö_ÿôÆfH GS¸_¸bÁCL ¬¸¥nÓPy MnjjÍ=h CxÄjô=hÂ ÍQc¸¥q GHÍíîÀPy öGHMoQLrH=hæ 
`GSjFLï` Š _ÍjÓj µ¥q ¼FLïMLßCcëÂï (0) öMcQc<j. Ä¤=hCyJd^j öÀ¥y*ÄjÀ GSÄ£j¥qOq*ÓFLj ÄGSëßCLGHOqÔc<j. MLjVO~öGRæPyÂ GHOqóÂ 
½Pe÷Š Ôn¸ÁFL `Ky¿` ö$cMLj¸Py ×.Âô¸¼FL ¯NqjFL −OqõAKL>Oq MLPo pi FLj ¬sUCLj¥qMnjÎFL (irrational)¬¸¥n$c ML¿ê¸Ôc<j. ®Mo$c¥q, 
AKcGSÚOq sine function ÄÓjML ®GHð=hEcÂ¥h 99 QcCL¸ Í$qÜOq$c Pn[ÛMoNqj^¸Cy Jd^j ¬ÂO~íî¿CL GS¸[õÓ (indeterminate numbers) 
ÄGRNqj¸Py ‚@~ MLkOqÜÍOqù¥qMnjÎFL GH¿QybÍFL ÔoQc<j. $qBhCLQcöGSë¸Py Mnjj^æ MnjjÍ=hTd¿$c ÔLCLjOqjô#eÓ (quadrilaterals)Š 
FLÓjMnÎGHlÓ ¬GSMLkFL¸ (unequals)$c °¸<^Moj$c¥q, ²ÍjOnÍjOqj$c °FLïÄ GSMLk¸CLOq¸$c °¸<MLFo ÄGRNqj¸ MLõ¥që¸ÔoQc<j.   
 AKcGSÚOq-1 p µ¥q öGHbEcFLMnjÎFL GS¸[õ ¬ÂÔnfHð, 1+(p-1)Â p ÔoCL AKc»¸ÔLMLÔLáÂ ÔnJdð<j. Á¤ÂFo 11 QLCcKcíîÓ CLOqjMcCL 
GSøÓð MLkOqjðÓCy −¸$o÷Nqj $qBhCL QcöGSëMoCLë ×cF| ÄÓûF| (1741-1793) sHOqjFL John Wilson Theorem $c ÔnPeMLjBh ¬tjõ¸Á. 
AKcOqCL GH¿QybÍFc ö$q¸bEcÓFLj ®CLOqjÓj ÔpOqõ¸ ÔofS, ÔLÁÄ Mc=hPy÷ °FLï IGHÆCcÓFLj GSø¸CL¸ ÔoGSjŠFcïOqFoEcÂ¥h, Po¥q ¯IGHÆCcÓPy 
GSøÓðMLkOqjðÓjÔofS CLMLj sHOq÷Cy öGH¥q=h¸ÔLjŠÂ °¸<MLÔLáFo EcÂ¥h ®Á MLjOx¥q MLjÔLjáCLjFL¥q! AKcGSÚOq ÄOq¼CLMnjÎFL `MLjVAKcGSÚ¿¢Nqj`, 
`ÓGbHjjAKcGSÚ¿¢Nqj` ö$q¸bEcÓPyÂ AKc$cÓFLj MnjjÍ^ −OqK|Ój GS¸JdÁ¸¼ CLMLj AKcGRPy¥h ¬FLjMLÁsSë, −CLOqjMcCL ¬Ä GHÇáMLjEoQL 
QcöGSë¾ïÓ µ¨Py GH@~ètj.  

¯AKLkÄjÂ Í¿ù¸¼FL MLkFLMLlÓPy ¬¸CLŠ MLjj¸Íj, −CLOqjMcCc ¬CLõ¸CL MojbEcÄ$c sHOx¸ÁFL [$y+-×yõÀGR-$qBhCL  
QcöGSëMoCLë `MLO~ÿÄjfUOq` (505-587) −OqõAKL>OLjÂ öÀ¥y*ÄjÀ formulationsŠ ¥xÂï MLjj[õMnjÎFL ö¥xCLë ÄGRNqkÓFLj ÔoO~á<j. ×nÎFL  
$qBhCL QcöGSëMoCLëÓj permutations and combinations ÄGRNqkÓPy ÔofSFL GH¿QybÍFLFLj ¯NqjFL MLjj¸ÍjŠ À£GSjŠMnÈ" nCr Š  
calculation GHÍíîÀÂ GSMLj‚O~á<j. −OqõAKL>OLjÂ ÇGRjõ<j, $qjGHëO~¾Ó öJwCcûÿ¸ Jv¸ÁFL MLO~ÿÄjfUOqjÂ GH¿QybÍFc IGHÓ¸ MnjjÍ^  
GH¿úNqk, ÔnÎFc MnÈ" ¬¥qÚ<FLj¸¨ örIH¸Ô| $qBhCL QcöGSëMoMoCLë Blaise Pascal (1623-1662) ÔoÀPy-¬¸=o 1000 ³+"CLOqjMcCL  
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Pascal Triangle $c ¬MLCcOqMnjÀë¸Á.  
12MLQLCc_íî¸Py ¥qO~ê^¥qPyÂ Ã×cGHmOqj ½Pe÷Py ×.Âô¸¼, $xGHð$qBhCL QcöGSëMoCLë$c sHOqj$c¸¼FL AKcGSÚO~ÔcOqõ (AKcGSÚOq-2, 

1114-1185) Oq¼¸¼FL ÄÇGRæö$q¸bÍ¸ `fSEcíî¸CL ÇOyMLjBh` Py FcÓj$qj AKc$cÓjFcïtj. ¬Ä: `Æ£PeMLÀ£`, `Ã¢×.$qBhCL`, `ö$qÿ 
$qBhCL`, `$yWcbEcõNqj`. MnjjÍ=h On¸<j $qBhCLQcöTdëÂ¥h GS¸_¸bÁ¸¼FLÄ ¬tjCo, ¼ML¿ On¸<j [$y+QcöTdëÂ¥h Ôn¸ÁFLÄ. `$yWc 
bEcõNqj` Py spherical trigonometry $qj¿¸¼FL On¸<j öÀ¥y*ÄjÀ GSÄ£j¥qOq*Ój ®Pe °Fcïtj:  

Sin (a + b) = Sin a Cos b + Cos a Sin b;  Sin (a - b) = Sin a Cos b – Cos a Sin b. 
       ¥qÓFL$qBhCL¸ (Calculus) 
ÔL¸öÍö$qÿ*¸ $qj¿¸¼ −OqõAKL>Oq Â¿ô¸¼FL Â¿íGRëMnjÎFL Oo#e¼öCL¸ (map) `CLCcÚÆ¥q $qCLjÓ` (infinitesimals)Š GS¸_¸bÁ¸¼FL µ¥q 
ö¥xCLë fSEcíî¸CcÂ¥h CnOq PoMLÁ¤fS¸Á. ¯NqjFL ÔL¸öÍ$qMLjFL¸ Ä£jÍ ÔofSFL ¬bÍøNqjFL¸ EcøO~ `AKoEcCLô¥q GSÄ£j¥qOq*` (differential 

equation)FLj ¥qÂrH¨Co, Á¤ÂÂ 400 ³+" CLOqjMcCL `MLj¸¾Ó` (Po¥q Munjala, ca. 932) ®¸¥c MLjj¸ÍjŠ À£GSjŠMnÈ" ÄQLÁ¤¥q¿¸ 
Ôc<j. AKcGSÚO~ÔcOqõ (AKcGSÚOq-II) ¯GSÄ£j¥qOq*Š ¥xÂï ö¥xCLë fSEcíî¸CcÓFLj öGHÀJdÁ¸Ôc<j. ®Mo −bÍjÂ¥q ¥qÓFL $qBhCcÂ¥h GHlFcÁ 
O~+j". ¯NqjFL fSEcíî¸CcÓPy µ¥q=h −CLOqjMcCL Rolle’s Theorem $c sHOx¸Á¸Á.   

¥éOq+ [$y+-$qBhCL ¬bÍøtjFL ¥qWcQcÓ −Oq¸AKLŠ<j `MLkbÍML FL¸_kÁ¿` (1350-1425), ®CLOq AKcOqCL $qBhCL QcöGSë¾ïÓj 
ÄÄbÍ $qBhCL ÄAKc$cÓPy ÔofSFL ÄGH÷McCLô¥q GH¿QybÍFLÓj ¥qÓFL$qBhCcÂï ÔcPe MLjj¸ÍjŠ À£GSjŠMnWc"tj. ®Ä:  

Mathematical analysis; power series; Taylor series; Trigonometric series; convergence; differentiation; integration; 
term by integration; numerical integration by means of infinite series; iterative methods for solutions of non-linear equations; 
sets of convergence; the concept that the area under a curve is its integral, the mean value theorem.  

¯¥éOq+ ¥qWcQcÓ FLj¸¨ ML¼áFL `×oGRæEoML` (1500-1610) 1530Py Oq¼¸¼FL AKoEcCLô¥q (differential) ¥qÓFL $qBhCL ö$q¸bÍ¸  
`Nqjj¥hë KcGS` (Yuktibhasa)Py GHmO~ê¸¥q ¥qÓFL $qBhCL¸ (integral calculus), ¥qÓFL$qBhCL GS¸_¸bÁCL ÄbEcFcÓj, AKcMcÓ Ä£jÍ 
×.¿fHFL GH¿QybÍFLÓj NqjkOy}HPy 19ML QLCc_íî¸ MLOqŠ ×.Oq$qFoPoÍj. 

MLkbÍML GH¿QybÍFc IGHPeÓj NqjkOyfHNqjF| QcöGSöCLMoCLëÓj 200 ³+"Jd^j $qj¿ë¸ÔLPoÍj. −CLOqjMcCL $qj¿ë¸¼Fc Mc¿¥h ¬Oqíî 
MLjMLPoÍj. −NqjFL öGHMoQLrH=hæFL ÄGSëOq* sine, tangent, arctangent, cosine series (expansion) 3 QLCcKcíîÓ CLOqjMcCL −¸$o÷Nqj 
AKpÀ¥q-$qBhCL-[$y+ QcöGSë¾ï<j ´×c¥| FLkõ^F| (1643-1727) EcøO~ Power Series $c _Nqj^Š MLÔcátj. MLkbÍMcÔcOqjõÂ 
GH¿QybbÍFo 1715Py  −¸$o÷Nqj $qBhCL QcöGSë¾ï<j Brook Taylor sHOqjFL Taylor series  MLj¿Nqjj Gregory-Leibniz series (−¸$o÷Nqj, 
×.OqôF| $qBhCL QcöGSëMoCLëÓj James Gregory, 1638-1675; Gottfried Leibniz, 1646-1716)Š Ec¿ ÔLkfH¸¼¸Á. −CLOqjMcCL $qBhCL 
QcöGSë¸Py öJdMLkBh¥q ÄQo÷GR* (classical analysis)$c ¬MLCL¿¸¼¸Á. ¥qÓFL$qBhCL¸Py AKcOqCL QcöGSë¾ïÓ GH¿QybÍFLÓj −¥cÓ¸Py  
¥éOq+Py °FLï JwOqjá »¤}S Jesuit öGHÔcOqŠÓj, MLOqëŠÓ EcøO~ NqjkOy}H Ôo¿Co, ¬ÔL=h QcöGSë¾ïÓj sHOqj÷ MLk¿á, GSøÓðMLkOqjðÓj ÔofS,  
Po¥q FL¥q+j" CLNqkOqj ÔofS CLMLjÄ$c McõfHëÔoQcOqj. TvMLjjô µ¥q¨Á, TwŠ ®¸¥x¥q¨Á ¬FLï^j÷, MLjFLAKcOqCL QcöGSë¾ïÓ IGHjFLCL GHOqjÓŠ  
¥i¿ë Cn¼á rH=hæ¸Á!  
      ÁøAKc$qÇ¤Ó GHÍíîÀ (Binary System), ¥q¸GHmõ^O| QcöGSë¸ (Computer Science)                        
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MoÍ»¤CcÓŠ Á¤OqÝ, öÿGSø ö¥qMLj GHÍíîÀCy ‚¨FL ÔL¸ÍGSjûFLj ö¥i.GHm. 5-4ML QLCcKcíîÂ¥h Ôn¸ÁFL `fH¸$q+` CLFL `ÔL¸ÍGSjû QcöGSë` 
ö$q¸bÍ¸Py ÄGHlÆ£¥q¿¸Ôc<j. ¯ ö$q¸bÍMoj ÁøAKc$qÇ¤Ó GHÍíîÀ¥h MLjkPebEcOq¸. $c¸bEcOq O~×.õ¸PyÂ `GHlGRÚWcMLÀ` (Jd¥hTdëF|PyÂ 
®GHð=h Charsadda`) Py ×.Âô¸¼FL fH¸$q+ ÔL¸ÍGSjûPy °FLï ÁøAKc$qÇ¤Ó $qjBcCLô (enumeration) ¥cÂï ÍQc¸QL ¬¸¥nÓj$c 
MLkOqá^¸ GSjÓAKLMnjÎ¸Á. µ¥q=hCy −Oq¸AKLMnjÎFL fH¸$q+ ¬¥qúOqö¥qMLj GHÍíîÀ On¸<jMoÓ ³+j" CLOqjMcCL, ¬¸=o 17ML QLCc_íî¸Py, Gottfried 

Leibniz GH¿QybÍFLŠ −bEcOqMnjÎ¸Á. ¯NqjFL sHOqjCy°FLï Leibniz GHÍíîÀ On¸<j ¬¸¥nÓFLj (0, 1) °GHNnk»¸¼¸Á. ®Eo ¯Oy¾ 
Computer Science Š GHlFcÁ.  

fH¸$q+ ¬FLï `JdBhÂ`( ö¥i.GHm. 520-460) CLFL ö$q¸bÍ¸ `¬adæbEcõNqj`Py GS¸GSÚßCL¸ Mcõ¥qOqBcÂ¥h ÂNqjMLkÓj, GSköCcÓj, 
ÂOqøÔLFcÓj ®Ôcá<j. FcMLjMcÔL¥cÓj (nouns), ö¥hNqkGHEcÓj (verbs), ¬ÔLjáÓj (vowels), ÿÓj÷Ó (consonants)Cy ‚¨FL 
1,700 MLÙÆ¥q MLjkPeÓj (fundamental elements)FLj ‚¿áFLGHlð<j, Ä¤=hÂ °GHNnk»¸ÔL=cÂ¥h ÂNqjMLj Â_ÍíîCy ‚¨FL GSköCc 
ÓFLj ÂOoíÇ¸Ôc<j.  

¯GSköCcÓj ¯Oy¾FL ¥q¸GHmõ^O| QcöGSë¸Py terminals, nonterminals °CcðÍFL (production) ÂNqjMLkÓFLj JwÆ°Fcïtj. 
¯NqjFL MLõ¥ië¥q¿¸¼FL 3,959 GSköCcÓ (aphorisms) EcøO~ GS¸GSÚßCL AKcGRŠ µ¥q GH>OhGRæMnjÎFL, OqkJdÂï, MLõMLGSìFLj Â¿ô¸Ôc<j. ¯ 
ÂO~ô*¸Py GH¿ÄjCLMnjÎFL GSköCcÓ ×.CLÓCy ¬GH¿ÄjCLMnjÎFL GHEcÓj, Mc¥cõÓFLj ³OqðOqÔLj¥y=cÂ¥h GSjÓjMLtj¸Á. Á¤Â¥h Ã¢×.$qBhCcÂï 
¬FLjGS¿¸¼FL^j÷$c GSðGRæMnjÎ¸Á. JdBhÂ öGHMoQLrH=hæFL ÆfH, ¬¥qúOq ö¥qMLj¸ ¥q¸GHmõ^O| QcöGSë¸Py GS¸[õÓj, ¬XLOq ö¥qMLj¸ °GHNnk»¸Ôo 
Backus Ã¢×.$qBhCL GHÍíîÀ ¬¸CL QL¥hëML¸CLMnjÎFLÁ. Pānini- Backus Form (Á¤ÂÂ Backus-Naur Form ¬Â‚@~ ¬¸=cOqj)FLj  
−bbÍjÂ¥q ¥cÓ¸Py AKcGRÓFLj programming ÔoNqj=cÂ¥h °GHNnk»¸ÔL_<jCLk¸Á.  

¬FLjML¿ëCL $qBhCL¸ (Applied Mathematics)  
6ML QLCc_íîGHl ×nÎFLö$q¸bÍ¸ `ÀPyNqj GH*êÀ` Py NqjÀMLOqúAKL ÍkO~Âï, ¥cPeÂï ¥xÆÔo GH¿MLkBcÓ $qj¿¸¼ ML¿ê¸Ôc<j. 9ML QLCc_íî¸ 
Py MnjÎGSkOqj McfS MLjVÄ¤O~ÔcOqõ CLFL `$qBhCLTdOq GS¸ö$qÿ` ö$q¸bÍ¸Py ¯Oy¾FL GS¸[õÓŠ °GHNnk»¸Ôo Least Common 

Multiple FLj Pn[Û¥q=oæ GHÍíîÀÂ ÄML¿¸Ôc<j. ¯NqjFL Á¤OqÝMLßCLë¸ (ellipse), MLßCLë¸Py ÔLCLjOqjô[¸ MnÎQcPeõÓFLj $qjBh¸ÔL=cÂ¥h GSköCc 
ÓFLj ®Ôcá<j. 9ML QLCc_íî¸ ¼MLOqPy ML¸$q öGHEoQLGHl ÅÇ¢bÍOq ÂGRðÀë, TdMLkFLõ ML¨è, ÄjöQLMLkÓj, ¥xFLj$y+j", ¬MLjô¥cÓj, ½¡CcÓj, 
Â¢+"Cx^÷FLj Â¸GH<¸, öGHNqk* OqjGSjMLjjÓj MnjjÍÓ$qj Mc=hÂ Pn[Û$q^æ=cÂ¥h $qBhCL GSköCcÓFLj öGHMoQLrH=cæ<j. ¯NqjFL Oq¼¸¼FL 
`GHÀ $qBhCL` −¥cPeÂ¥h $qBhCLQcöGSë¸Py öGHMLjj[ ö$q¸bÍ¸$c AKcÄ¸ÔL_¨¸Á. ¯°OqML¨PyFo 10QLCc_íî¸Py McOqBcÇ McfS Ä×.NqjFL¸Á  
öMcfSFL `¥cOq* ÀÓ¥q`FLj −OqK| QcöGSë¾ï<j Abū Ray�ān Mu�ammad ibn A�mad Bīrūnī (Al-Bīrūnī, 973-1048) −OqÃ¥|Py¥h  
¬FLjMLÁ¸Ôc<j.  
       GS¸#eõö¥qMLjGSköCL GHbÍíîÀ (Algorithm) 
AKcOqCL GS¸[õÓj, GS¸[õö¥qMLk GHÍíîÀ, ®¸¥c Ä¤=h GS¸_¸bÁCL Ä×cïFL¸ 773Py fS¸bÍk O~×cõÂï ³ÆFL fU¸ÍkO~¾ ¬GHð=h ¬KcòfSE§ 
ML¸QLGHl (Abbasid dynasty) On¸<ML #eÆ£IJd Abu Jafar al Mansur (754-775)Š GH¸fHFL µ¥q EpCLõ_ßÍ¸ EcøO~ Ôo¿¸Á. 820 
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öJd¸CL¸Py Mo�ammed ibn Mūsā al-Khowārazmī ¬Fo Kc$cíE§ $qBhCL QcöGSë¾ï<j AKcOqCL ÍQc¸QL GS¸[õÓFLj, Oo#e$qBhCL 
GH¿¥qÓFcÓFLj (computations) Šú*ê¸$c ¬bÍõNqjFL¸ ÔofSFL CLOqjMcCL µ¥q ö$q¸bÍ¸ öMcQc<j. ®¸ÍjPy ®Ä ¬Â¢ï `fU¸ÍjMLlÓ`Š, 
`®¸¨NqjF| QcöTdë`Â¥h (ilm hindī) GS¸_¸bÁ¼FLMLÂ GSðGRæ¸$c öMcQc<j.  

12ML QLCc_íî¸Py öÃ^F|PyÂ Bath ÂMcfS, $qBhCL QcöGSë¾ï<j Adelhard (Adelrad; 1080-1152) µ¥q MLjÿMLjôÁ¤NqjjÂ 
MoGR¸Py ¬GHð=h ®Td÷¸ öGHEoQLMnjÎFL `´Ã¢¿NqjF| Á¤øGH¥qÓð¸` (rSðtjF|, JwOqjá$qP|) MnÈ" ¯ö$q¸bEcÂï GS¸JdÁ¸¼ ¬¸ÍjPyÂ 
ÄGRNqkÓFLj ¬bÍøNqjFL¸ÔofS ¼MLOqŠ Pe=hF|Py¥h Algoritmi de numero Indorum (al-Khwārizmī on the Hindu Art of Reckoning) 
¬Fo sHOqjCy ¬FLjMLÁ¸Ôc<j. ¬GHð=h FLj¸¨ Adelrad, Al- Khowārazmī Ój GHÇáMLj EoQcÓPy (AKcOqCL)GS¸#eõ GHÍíîÀ¥h 
MLkOqÜÍOqùŠÓj$c sHOx¸EcOqj. Al- Khowārazmī ¬Fo sHOqj ¥cÓö¥qMojBc MnjjÍ^ Algorismi $cFLk, ¼MLOqŠ ¯Oy¾FL Mc<_@o 
Algorithm $cFLk MLk¿¸Á. ¯NqjFL ¬bÍøNqjFL¸ÔofSFL AKcOqCL $qBhCLQcöGSë ö$q¸bEcÓ FLMLjkFcÓ TdìFL¸Py ¯Oy¾FL MLjFLŠ 
¯¬FLjMcÍ ÆºCL GHlGSë¥cPo Äj»Petj.   

 
(MLÔoá GS¸¼¥qPy [$y+, ×yõÀGR QcöTdëÓPy AKcOqCLEoQL¸ TdbÁ¸¼FL ¬ÍjóCL GH¿QybÍFc ÄGRNqkÓFLj GH¿Ç¤ÆEcí¸.) 

Ä£j ¬bÃöJdNqkÓFLj GH¸fH¸Ôo¸ÍjŠ Fc ®-MnjtjP|: dr_vs_rao@yahoo.com 
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