
,y[kk js;kd~ iSVuZ,y[kk js;kd~ iSVuZ1

1-1 ,y[kk nks+ psr~ dkuk\

,y[kk] iSVuZdks ¼fer~ ysdku eqBk+u½ js;kd~ l—njk vkj iSVuZdks nks+ vksuk js;kd~ iqLVk+m 

dkukA

iSVuZ nks+ lk/kkjks+u ysdkrs vkcksokd~ vkMs&ikls fljtksujs] vkcksokd~ vks+M+kd~] bLdqy vkj 

flG pk¡nks] fGank+ pk¡nks vkj bfiy dksokd~ rkM+kejs esukd~vkA uksvk iSVuZ nks+ vkcks fdfjG 

vk+dfjG [kks+u tks+ekd~ blhu] ckWy pkikr~ [kks+u [ksy [ksyksM ,ekujs Gsyks+d~vkA uksvk lk¡oxs 

ekSle pks+djks+ cqtgk+m vkj Vsduksyksth js;kd~ csogkj yk+fxr~ vkcks xks+M+k+s; ,ekcksukA 

iSVuZ vkj vksuk ckd~Mk; jk+ldk+okukd~ vkj fljtk+okukd~ dk+d~eh gks; nkM+s;kd~vkA uksvk 

dkjks+u rsxs ,y[kk lkj?kk+fj;k+] ,y[kk nks+ gquk+j vkj lkbal ckukj eqBk+u jsxsdks GsykA bGk+d~ 

ik+fr;k+m esukd~vk ts uksvk dsykljs vke ,y[kk iSVuZ rks+ykl vkj cqtgk+m yk+fxr~ vk;ek 

fljtk+okukd~ vkj gquk+jkukd~ nk¡odks Gkeks+d~vkA 

uksvk dkFkk /ks;kujs nks+gk+s; yk+drh dkuk ts ,y[kk js;kd~ tks+l nks+ lqeq³ rks+ykl nks+ ck³ 

dkuk ts vksdkdks iSVuZ js;kd~ vfLrRo dkuk] fcpdks+e vksuk js;kd~ vfLrRo dkjks+u rsxs iqLVk+m 

dksgksa Gke gks;ksd~vkA rks+cs] uks³ku iqLVk+m js;kd~ csogkj tkoxs uks³dku vuqiz;ksxdksj mu 

tks+[ksu gks; nkMs+;kd~vk] tkgk¡ nks+ vksuk fuV vkdkr~ [kks+u ckgjs dkuk] tkgk¡js vksuk rks+ykl 

gks; ysuk] vkj tkgk¡ nks+ ekuok¡dks ykgkUrh yk+fxr~ mnxk+mjs xks+M+ksdks Gke nkM+s;kd~vkA 

ik+jrqy ysdkrs] bihy] xzgdks vkj vksudks jsu mixzg (satellites) dksokd~ rkM+ke js;kd~ 
iSVuZ cqtgk+mrs ekuok¡dks xq:Rokd"kZ.k (gravitation) js;kd~ vk+jh gkjk&cq: gk+fcp~dks lsVsjsukA 
uksvk dkjks+u rsxs vkcks panzek vkj eaxy xzgjs vkiukj mixzg iz{ksfir vkj jkWdsV dksy yk+fxr~ 
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lkjko gks; nkM+s;knkA vksuk ysdkxs] thukseksa ¼genomes½ js;kd~ iSVuZ cqtgk+m dkrs vkcks 
vktkj js;kd~ rks+ykl vkj vksuk js;kd~ jku&eqjxk+u yk+fxr~ xks+M+ks+cksu GkekA iSVuZ lk¡o tks+uks+M+ko 

uks³dku vk;ek ik+jrqy esukd~vk] vksuk eqn [kks+u uksvk gksa fer~ ik+jrqy dkukA 

 ekcksu] rks+yklk

1- psdk vkenks+ ,Vkd~ ik+jrqy ckcks+r rse gqfnl nkM+s;kd~vk] tkgk¡nks+ ,y[kk vkcks fnuk+e 

thcksujs xksM+ks; ,ekcksu dku\

2- ,y[kk psr~ ysdk ek+uehsdks ykgkUrh yk+fxr~ , mldqjsr~ dksvk\ ¼vke 

vksuk ik+jrqy ckcks+rse gqfnl nkM+s;kd~vk tkgk¡js foKkfud csogkj] vkiukj 

vFkZO;oLFkk vkj yksdra= pkyko] iqy] vks+M+kd~ ls ,Vkd~ eqlfdy nks+ykudks 

csd~uko] Vh-oh-] eksckby Qksu] dEI;wVjdks] lkbfdydks] jsyxk+Mhdks] dkj 

xk+Mhdks] mMkd~ tkgktdks] dSy—Mjdks] ?kk+M+h ,ekudks csd~uko lsysr~ 

esukd~vkA½

1-2 ys[kk js;kd~ iSVuZ

	 ,y[kkjs Gsyks+d~ lkuke [kks+u ck+M+rh ewy iSVZudksjs ys[kk js;kd~ iSVZu esukd~vk] 

fclsldkrs iw.kZ ys[kk js;kd~ iSVuZ& 

	 0] 1] 2] 3] 4]-----

,y[kk js;kd~ vksuk Mk+j tkgk¡js ys[kk js;kd~ iSVuZ ikM+gko gks;ksd~vk] ys[kk fl)kar 

cksu esrkd~vkA

ys[kk vuqØe (sequences) lkuke [kks+u ck+M+rh ewy vkj lkuke [kks+u eks+us vks+jks+d~ iSVuZ 
js;kd~ fdfle dkuk] tkgk¡nks+ ,y[kk lkj?kk+fj;k+dks ikM+gkosr~ dkukA 

	 lkj.kh 1 nks+ vklks+y ys[kk vuqØedks; lks+nks+jsr~ dkuk] tkgk¡nks+ ,y[kkjs ikM+gko 

gks;ksd~vkA

,y[kk 
xkyekjko
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lkj.kh 1& ys[kk vuqØe js;kd~ ik+jrqy

	 1] 1] 1] 1] 1] 1] 1]-----	 ¼lkuke ^1*½

    1] 2] 3] 4] 5]  6] 7]-	 ¼dkmufVax ys[kkdks½

    1] 3] 5] 7] 9] 11] 13]---	 ¼cstks++M+ ys[kk½

    2] 4] 6] 8] 10] 12] 14]--	 ¼tks+M+k ys[kk½

    1] 3] 6] 10] 15] 21] 28]-	 ¼issdksuk ys[kk½

    1] 4] 9] 16] 25] 36] 49]-	 ¼oxZ ¼pk+jdks.k½ ys[kk½

    1] 8] 27] 64] 125] 216]---	 ¼?ku ys[kk½

    1] 2] 3] 5] 8] 13] 21]-----	 ¼fojgk+d ys[kk½

    1] 2] 4] 8] 16] 32] 64]---	 ¼2 js;kd~ ?kkr½

    1] 3] 9] 27] 81] 243] 729 ]---	 ¼3 js;kd~ ?kkr½

 ekcksu] rk+syklk

1- psdk vkenks+ lkj.kh 1 js ,ekdku lkuke vuqdzejs iSVuZ ,e ikNuko 

nkM+s;kd~vk\

2- lkj.kh 1 js ,ekdku lkuke vuqØedks vksuk js;kd~ fgtqd~ dku is;k 

ys[kk lk¡o vkiukj uksV iks+rks+cjs nks+gM+k vks+y vksyesA fefer~ vuqØe 

rk;ks+e] vksuk vuqØejs ys[kkdks csukoks+d~ fu;kse vkekd~ lkcknrs vks+yesA 

1-3 ys[kk vuqØedks js;kd~ GsGsykd~GsGsykd~ fprk+j 

fprk+j js;kd~ csogkj lk¡o vk;ek ys[kk vuqØe js;kd~ GsGsykd~ ys[kk gks; nkM+s;kd~vkA 

,y[kk ftful js;kd~ fprk+j ls vkjs[k ek/;ers n`'; ys[kk ,y[kk iSVZu vkj gqfnldks ckMk; 

js;kd~~ fer~ vkMh ukik; rjhdk gks; nkM+s;kd~vkA

    ek] lkj.kh 1 js;kd~ ik+fgy ,;k; vuqØe js;kd~ ykgklsp~ vks+y fprk+j gks+rsrscksu 

lks+nks+jk&

,y[kk 
xkyekjko
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rk+fydk 2& ys[kk vuqØe js;kd~ fprk+j lks+nks+j 

¼oxZ ys[kk½

1 4 9 16 25

¼issdks.kk ys[kk½

631 10 15

¼?ku ys[kk½

2781 64 125

  	  	  	  	  	      ¼lkuke ^1*½
 1	 1	 1	 1	 1�

  	 	   	 	  	    ¼x.kuys[kk½
 1 	 2	 3	 4 	 9

  	   	   	 	 	    ¼cstksM+ys[kk½
 1 	 3	  6	 7	 9

 	  	  	 	 				  ¼tksM+ys[kk½
 2 	 4 	 6 	  8	 10 ww
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	 1- lkj.kh 2 js ,ekdku ys[kk vuqØedks fprk+j :i ysdkrs lks+nks+j 	

		  yk+fxr~ vkekd~ uksV iks+rks+cjs izfrfyfi csuko dkrs lkuke vuqØe 	

		  yk+fxr~ fgtqd~ dku fprk+j csd~ukoesA 

	 2- 1] 3] 6] 10] 15]--- isdks.k ys[kk nks+ psnkd~ esuksd~ xks+d~vk\ 1] 4] 

9] 16] 25]---- oxZ ys[kk ls psnkd~ esuksd~ xks+d~vk\ 1] 8] 27] 64] 

125]--- ?ku ys[kk ls ?ku psnkd~ esuksd~xks+d~vk\

	 3- vkenks+ /ks;kurse Gsykdkr~ xs;k ts 36 nks+ fer~Vsu isdks.k ys[kk dkuk vkj 	

		  oxZ vkdkr~  ys[kk ckukj dkukA ekus 36 xks+Vsu VqMk+d~ nks+ f=Hkqt vkj oxZ 	

		  ckukjjs iqjk+iqjh nk+sgk+s tqr gks; nkM+s;kd~vkA uksvk iqLVk+m rqyqp~ vkiukj uksV 	

		  iks+rks+cjs fprk+j csd~ukoesA

    	 uksvkrs ckMk;ksd~ dkuk ts fer~Vsu ys[kk xs csxkj&csxkj gks+jkrse lks+nk+sj 		

	 nkM+s;kd~vk 	vkj fuV vkdkr~ ysdkrs csxkj&csxkj vks+uks+y ,use gks; 		

	 nkM+s;kd~vkAtkgk¡u ,Vkd~ ys[kkdks csxkj&csxkj gks+jkrs fprk+j ysdkrs lks+nks+j 	

	 yk+fxr~ dq:eqVw;esA

	 4-	vkenks+ ys[kk js;kd~ uksvkdks vuqØe nks+ psr~ dkse esrkokd~vk\

	

	

uksvk nks+ ÔM~Hkqtkdkj (hexagonal) ys[kk cksu esrkokd~vkA uksvk vkiukj uksV 
iqFkhjs csd~ukoesA vuqØejs nkjk; ys[kk psr~ gks;ksd~vk\

 	 5-	psdk vkenks+ ^2 js;kd~ ?kkr* js;kd~ vuqØe fprk+jrse lks+nks++ +j nkM+s;kd~vk\ ^3 	

		  js;kd~ ?kkr*\

 ekcksu] rk+syklk

1 7 19 37

,y[kk 
xkyekjko
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		 uks.Ms ^2 ?kkr* js;kd~ fprk+j lks+nks+j ysdkrs fer~ gks;nkMs+;kd~ gks+jk ,ekdkuk&

1 16842

1-4 ys[kk vuqØe rkykjs tks+uks+M+ko

tkgk¡frujs ys[kk vuqØe gkgkM+kokukd~ gks+jkrs vkiukj&vkiukjjs tks+uks+M+ko gks; nkM+s;kd~vkA 

ik+jrqy ysdkrs& psr~ gks;ksd~vk tks+[kks+u vkcks cstksM+k ys[kk lsysr~cksu ,gks+ck\

			   	 1 ¾ 1

				    1$3 ¾ 4

				    1$3$5 ¾ 9

				    1$3$5$7 ¾ 16

				    1$3$5$7$9 ¾ 25

				    1$3$5$7$9$11 ¾ 36						      ---

lk+jhxs uksvk fer~Vsu ukik; iSVuZ dkuk!

 uks³dk psnkd~ gks;ksd~vk\ psdk vkenks+ uks³dke cqtgk+osr~ dkuk ts tkoxs uks³dkxs 	
	 gks;ksd~vk\

uksvk js;kd~ rsyk nks+ dkuk ts uksvk iSVuZ tkoxs pkykd~ rsxs rkg—ukA fur nks+ vkese 

gqfnlsr~ dku xs;k ts uks³dk nks+ psnkd~ gks;ksd~ dkuk\ tsysdk ykgkjs yk+; vkdkuk] uks³dku 

iSVuZ gks;ksd~ js;kd~ dkjks+u muk+d~xs eks+gks+rkukd~ vkj jk+ldk+okukd~ dkuk] tkgk¡ fruk+d~ vksuk 

iSVuZ vkiukjxsA
fer~Vsu fprk+j uksvk; iqLVk+m nkM+s;kd~vk

fer~Vsu fprk+j gks+rsrs uksvk dkFkk cqtgk+m yk+fxr~ xks+M+ks+ Gke nkM+s;kd~vkA fnlk+ nks+gks+;es ts 

oxZ ys[kk fer~Vsu oxZ fxzM ¼grid½ js VqMk+d~ ys[kk dkrs csukoks+d~vkA  
 fer~Vsu oxkZdkj VqMk+d~ fxzMjs cstksM+k ys[kkdks 1] 3] 5] 7 js;kd~ VqMk+d~ 

psr~ ysdke gk+fVG nkM+s;kd~vk\

ykgk ikM+gkd~ ykgk uksvk ckcks+r fer~ ?kk+M+h gqfnles!

,y[kk 
xkyekjko 
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ykrkjjs ,ekdku iSVZujs lks+nks+j esukd~vk ts uksvk psr~ ysdk gks; nkM+s;kd~vk&

uksvk fprk+j , lks+nks+jsr~ dkuk ts

					     1 $ 3 $ 5 $ 7 $ 9 $ 11 ¾ 36

psnkd~ ts uks³dku fprk+j tkgk¡u uki js;kd~ oxZ yk+fxr~xs csuko gks; nkM+s;kd~vk] vksukrs  

uksvk iqLVk+oks+d~ dkukts cstksM+k ys[kk lsysr~ ys[kku oxZ ys[kk psnkd~ Gkeks+d~vkA  

   uksvk ysdkxs fer~Vsu ,Vkd~ fprk+j csuko dkrs] psdk vkenks+ uksvke yk+; nkM+s;kd~vk 
ts ik+fgy 10 cstksM+k ys[kk js;kd~ lsysr~ psr~ dkuk\

   fur vkenks+ fer~Vsu uks³dku fprk+j ckcks+r xs gqfnles ck³[kku yk+dfr;ku ysdk vkngk 
fprk+j csd~uko dkrs psdk vkese yk+; nkM+s;kd~vk ts ik+fgy 100 cstksM+k ys[kk js;kd~ 

lssysr~ nks+ psr~ gks;ksd~vk\ 

uks³dku fprk+j ckcks+r gqfnles vkj yk+dfr;ku ysdk gqfMG vkdkjjs csd~uko dkrs 

uksvk cqtgk+m vkspksdkseA 

vuqØe rkykjs uks³dku tks+uks+M+ko js;kd~ fer~Vsu ,Vkd~ ik+jrqy& 

psrku vkj ykrkj lsysr~
ek] ykrkjjs ,ekdku iSVuZjs /ks;ku ,ekokd~es&
1 ¾ 1

1 $ 2 $ 1 ¾ 4     

1 $ 2 $ 3 $ 2 $ 1 ¾ 9   

1 $ 2 $ 3 $ 4 $ 3 $ 2 $ 1 ¾ 16     

1 $ 2 $ 3 $ 4 $ 5 $ 4 $ 3 $ 2 $ 1 ¾ 25   

1 $ 2 $ 3 $ 4 $ 5 $ 6 $ 5 $ 4 $ 3 $ 2 $ 1 ¾ 36

  ,ekdku iSVuZdks Gsydkrs uksvk ckMk;ks+d~ dkuk ts x.ku ys[kk nks+ psrku vkj buk+dkrs ykrkj 

lsysr~ oxZ ys[kk Gke js;kd~ fer~Vsu ,Vkd~ gks+jk dkukA 
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  psdk vkenks+ ykrkjjs ,ekdku fxzM VqMk+d~rs uks³dkxs fer~Vsu iqLVk+m fprk+jse rks+ykl nkM+s;kd~vk\

 ekcksu] rks+yklk�

1- x.ku ys[kk nks+ psrku vkj ykrkj lssysr~dkrs ekus 1] 1 $ 2 $ 1] 1 $ 

2 $ 3 $ 2 $ 1] ---] [kks+u oxZ ys[kk psnkd~ Gkeksd~vk] psdk vkenks+ 

uksvk yk+fxr~ fer~Vsu fprk+j js;kd~ iqLVk+ose ,e nkM+s;kd~vk\

2- uksvk fprk+j js;kd~ ekjk³ lq/kk+jk+m mbgk+jdkrs ls yk+drh;ku ysdk vksuk js;kd~ 

vkngk fprk+j csd~uko dkrs] psdk vkese rks+ykl nkM+s;kd~vk ts 1 $ 2 $ 3 $ 

--- $ 99 $ 100 $ 99 $ --- $ 3 $ 2 $ 1 js;kd~ eku psr~ gks;ksd~vk\

3-  tks+[kks+u vke lkuke ̂ 1* js;kd~ vuqØedks psrku lsp~ lsysr~,e ,gks+ck] rks+cs vkenks+ 

vksdkVkd~  vuqØedkse Gkesr~ dkuk\ tks+[kks+u vkenks+ lkuke ^1* js;kd~ vuqØe 

psrku vkj ykrkjjse tks+M+kosr~ dkuk] mujs vksdkVkd~ vuqØedkse Gkesr~ dkuk\

4- t+ks[kk+su vkenks+ x.ku ys[kk psrku lsp~ lsysr~,e ,gks+ck] mujs vkenks+ vksdkVkd~ 

vuqØedkse Gkesr~ dkuk\ psdk vkenks+ uksvk fer~Vsu fprk+jrse iqLVk+m nkM+s;kd~vk\

5- tks+[kks+u vkenks+ ysrkM+ ysdkrs isdks.k ys[kk js;kd~ ;qXedkse lssysr~,r~ dkuk] mujs 

psr~ gks;ksd~vk\ ik+jrqy ysdkrs] 1 $ 3] 3 $ 6] 6 $ 10] 10 $ 15] ---- dks 

gkrkoesA vke vksdkVkd~ vuqØe dkse Gkesr~ dkuk\ psnkd~\ psdk vkenks+ uksvk 

fer~Vsu fprk+j gks+rsrse iqLVk+m nkM+s;kd~vk\

6- tk+s[kk+su vkenks+ 1 [kks+us ,rks+gks+i~ dkrs 2 js;kd~ ?kkrdks lssysr~,e ,gks+ck] mujs psr~ 

gks;ksd~vk\ ik+jrqy yk+fxr~] 1] 1 $ 2] 1 $ 2 $ 4] 1 $ 2 $ 4 $ 8]---gkrkoes\ 

fur] uksvk eqn [kks+u lkuke ys[kkjs 1 lsysnes& vkenks+ vksdkVkd~ ys[kke Gkesr~ 

dkuk\ uks³dk psnkd~ gks;ksd~vk\

dq:eqVw;
 es
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7- tks+[kk+su vke isdksuk ys[kkdks 6 rse xkcka.kk ¼xq.kk;k½ vkj 1 ,e lsysnk rks+cs psr~ 

gks;ksd~vk\ vkenks+ vksdkVkd~ vuqØe dkse Gkesr~ dkuk\ psdk vkenks+ uksvk fprk+jrse 

cqtgk+m vkspks nkM+s;kdksvk\

8- tks+[kk+su vkenks+ ÔM~Hkqtkdkj ys[kkdks lsysr~,e ,gks+ck mujs psr~ gks;ksd~vk\ ik+jrqy ysdkrs] 

1] 1 $ 7] 1 $ 7 $ 19] 1 $ 7 $ 19 $ 37] ---- gkrkoes\ vke vksdkVkd~ 

vuqØe dkse Gkesr~ dkuk\ psdk vkenks+ uksvk fer~Vsu ?ku js;kd~ fprk+j csogkj dkrse 

iqLVk+m nkM+s;kd~vk\

	      

9- lkj.kh 1 js ,ekdku vuqØe vkj ckj;k csxkj vuqØe rkyk js;kd~ ,Vkd~ iSVuZ 

ls tks+uks+M+ko lsanjk;esA psdk fer~Vsu fprk+j ls tkgk¡u ,Vkd~ ek/kks+ers vke uksvke 

iqLVk+m nkM+s;kd~vk ts  uks³dk psnkd~ gks;ksd~vk\

1-5 vkdkjjs iSVuZ

,y[kkjs Gkeks+d~ ,Vkd~ eks+gks+rkukd~ vkj jsgsr~ iSVuZ vkdkj js;kd~ iSVuZ dkukA uksvk vkdkj 

fer~] ckj ls is foek (1D, 2D, 3D) rs ls uksvk [kks+u ck+M+rh foekrs (dimensions) 
gksa gks; nkMs+;kd~vkA ,y[kk js;kd~ vksuk gk+fVG tkgk¡js vkdkj gks+rsrs iSVuZ js;kd~ ikM+gko 

gks;ksd~ dkuk] vksuk nks+ T;kfefrdks esrkokd~vkA

 vkdkj vuqØe fer~Vsu eks+gks+rkukd~ ysdku iSVuZ dkuk] tkgk¡nks+ ,y[kk lkj?kk+fj;k+ gks+rsrs 

ikM+gko gks+;ksd~ dkukA lkj.kh 3 nks+ vklks+y vkdkj vuqØedks; lks+nks+jsr~ dkuk] tkgk¡nks+ 
,y[kkjs ikM+gko gks;ksd ~dkukA
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<sfjr f=Hkqt

lEiw.kZ vkys[k

k2 k3 k4 k6k5

<sfjr oxZ

dks+ps cks+jks+Q 
dqVjk+

f=Hkqt  

  lIrHkqt 

  "kM~Hkqt 

 n'kHkqt

  iapHkqt

 uoHkqt      v"VHkqt

   prqHkqZt
el cgqHkqt

      rk+fydk 3& vkdkj vuqØe js;kd~ ik+jrqy
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  ekcksu] rks+yklk 	 �

	 1- psdk vkenks+ lkj.kh 3 js;kd~ lkuke vuqØejs iSVuZdkse ikNuko nkM+s;kd~vk\

	 2- lkj.kh 3 js;kd~ lkuke vuqØedks vkekd~ uksV iks+rks+cjs nks+gM+krs csd~uko js;kd~ 	

		dq:eqVw;esA psdk vkenks+ lkuke vuqØejs fgtqd~ vkdkjdkse csd~uko nkM+s;kd~vk\ 	

		psnkd~ vkj psnkd~ ck³\ lkuke vuqØe rk;ks+e] vkekd~ lkcknjs vksuk vk+jh ls 	

		iSVuZ fcNuk+mes] tkgk¡ ysdkrs vksuk vuqØejs vkdkj csukoks+d~ dkukA

1-6 ys[kk vuqØe lk¡o tks+uk+sM+ko 

eksVkeqVh vkdkj vuqØe nks+ gkgkM+kokukd~ gks+jk gk+srsrs ys[kk vuqØe lk¡o tks+uks+M+ko rkgsaukA uks³dku tk+suks+M+ko 

vkdkj vuqØe vkj tks+uks+M+ko ys[kk vuqØe ckukj js;kd~ ikM+gko vkj cqtgk+m yk+fxr~ xks+M+k+s gks; nkM+s;kd~vkA 

ik+jrqy& le cgqHkqt ¼regular polygons½ ysdkrs vuqØejs] dks.k js;kd~ ys[kkdks 3 [kks+u ,gksi~ dkrsd~] ,sUrsr~ 

3] 4] 5] 6] 7] 8] 9] 10] --- x.ku ys[kk gksrsrs ,eksd~vkA uksvk dkjksu rsxs uksvk vkdkj vks+rks+³&rk;uks+e& 

lkseku isdks.k] iksu dks.k ¼esunks+ oxZ½] eksaM+sa dks.k] rq:bZ dks.k] ,;k; dks.k] bjk+y dks.k] vkjs dks.k] 

xsy dks.k ,eku dks esrkokd~vkA

lkckn ^lkseku* uksvk; yk+;sr~ dkukts uksvk vkdkj dksjs ^dks.k* js;kd~ thfya³ lkseku xs;k vkj lk¡ors 

dks.k gks+ fer~ lkseku xs;k ¼,sUrsr~ dks.k lksekuxs Gsyksd~ dkuk vkj ykbu gks+ lksekuxs Gsyksd~ dkuk½A dks.k 

ckcks+rrs vkcks+ iqlVk+mrs fgtqd~ dku vk/;k; jscksu xkyks+pkA

lkj.kh 3 jsu ,Vkd~ vkdkj vuqØedks js;kd~ gks+ ys[kk vuqØe lk¡o tksM+ko esukd~vkA

 ekcksu] rk+syklk
1- 	 lkseku vk;ek ysdku dks.k lkuke vkdkj vuqØejs dks.k js;kd~ ys[kk yk+;sA vke 

vksdkVkd~ ys[kk vuqØedkse Gkesr~ dkuk\ lkseku dks.k lkuke vkdkj vuqØejs fprk+j 

js;kd~ dks.k ckcks+r~rs vke psr~ ,e esuk\ psr~ vke vksuk ys[kk vuqØe dkse Gkesr~ 

dkuk\ psr~ vkese iqlVk+o nkM+s;kd~vkts uks+³dk psnkd~ gks;ksd~vk\

2- 	 xksVk vkys[kjs lkuke vkdkj vuqØejs ykbu js esukd~ ys[kk lsusr~esA uksvkrs vkekd~ vksdkVkd~ 

ys[kk vuqØe dkse Gke nkM+s;kd~vk\ psdk vkese iqlVk+m nkM+s;kd~vk ts uks+³dk psnkd~ gks;ksd~vk\ 

3- 	 r—xkss (tacked) vksM+kd~  vuqØejs lkuke vkdkjjs fruk+d~ dk+fVp~ oxZ esukd~vk\ uksvkrs vksdkVkd~ 
ys[kk vuqØe Gkeksd~vk\ psdk vkese iqlVk+m nkM+s;kd~vk ts uks+³dk psnkd~ gks;ksd~vk\  

,y[kk  
xkyekjko 

dq:eqVw;
 es
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4-  r—xks isdks.k js;kd~ vuqØejs lkuke vkdkjjs fruk+d~ dk+fVp~ isdks.k esukd~vk\ uksvkrs 

vksdkVkd~ ys[kk vuqØe Gkeks+d~ dkuk\ psdk vkese iqlVk+m nkM+s;kd~vk ts uks+³dks 

psnkd~ gks;ksd~vk\ ¼blk+jk& vuqØe js;kd~ lkuke vkdkjjs] lkuke ykbujs fruk+d~ isdks.kk 

esukd~vk\½

5-  dksps flflj ¼koch snowflake½ js;kd~ vuqØejs] fer~Vsu vkdkj [kks+u ,Vkd~ 
vkdkj Gke yk+fxr~ lkuke vkdkj ^&* nks+ fer~ ^nk+M+ psrkuks+d~ ¼speed 
bump½*   rs fc:nks+d~ gks;ksd~vkA tsysdk uksvk tk+lrh [kks+u tk+lrh 

/kks+e dksjko gks;ksd~vk] vksudkxs cksnks+y gks+ <sjrsr~ dk+fVp~ ykbu lk¡o dk+fVp~ 

vkj vkjgks+ vk;ek dk+fVp~ pkykd~vkA dksps flflj js;kd~ lkuke vkdkjjs 

lkuke fruk+d~ ykbu esukd~vk\ uksvk lk¡o ys[kk vuqØe psr~ dkuk\ ¼3] 12] 

48] ----,sUrsr~ 4 js;kd~ ?kkr js;kd~ is xkcka.k uksvk js;kd~ rsyk dkuk] uksvk 

vuqØe lkj.kh jsnks+ ck+uqd~vkA½

 ,y[kk nks+ iSVuZ js;kd~ l—njk vkj vksuk iSVuZ js;kd~ vfLrRo iqqLVk+oks+d~ :irs Gsyksxks+d~ dkukA

 ,y[kkjs Gkeksd~ dku lkuke [kks+u ewy iSVuZjs ys[kk vuqØe dkukA
 ys[kk vuqØe js;kd~ eks+gks+rkukd~ ik+jrqyjs x.ku ys[kk] cstksM+k ys[kk] tksM+k ys[kk] oxZ ys[kk] 

f=Hkqtkdkj ys[kk] ?ku ys[kk] fojgkad ys[kk vkj 2 js;kd~ ?kkrdks lsysr~ esukd~vkA

 tkgk¡frujs ys[kk vuqØe vkdks&vkdksjs eks+us vk+sjk+sd~ vkj cks+juks+u gks+jkrs tks+uks+M+ko gks; 

nkM+s;kd~vkA  ik+jrqy ysdkrs] 1 [kks+u ,rks+gks+i~ cstksM+k ys[kk vuqØedks lsysr~ ys[kku 

oxZ ys[kk Gkeks+d~vkA

 fprk+j osogkj dkrs ys[kk vuqØe js;kd~ GsGsykd~ ys[kkrs vuqØe vkj vksuk rkyk js;kd~ 

tksM+ko ckMk;js ys[kk Gkejs xksM+ksdkse GkekA

 vkdkj vuqØe ,y[kkjs iSVuZ j;kd~ vkj fer~Vsu ekSfyd fdfle dkukA vkdkj vuqØe 

js;kd~ vklksy ik+jrqy lkseku vk;ek dks.kk] xks+Vk xzkQ] r—xks+ isdks.k vkj oxZ vkj dksps 

flfljjs (snowflake) nksgM+k o`Ùk lsysr~ esukd~vkA vkdkj vuqØe] ys[kk vuqØe lk¡o 

vk;ek gkgkM+k tksM+kodks gkas; lks+nk+sjsr~ dkukA

v kl k s +y dkF k k

dq:eqVw;
 es


