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Python for Informatics
Exploring Information

. oyRi Sy\ f s i dvl yL yuvbvi s mpv

kr yl s bvyhonf r myar i y0mar i c s nxpl yg>Kdr i xmey0mar i c s nxr myv. r r C:
i vc vc Nvi ynr yi vavi ynr ynf vyNwnnr mywmTvi ys mTyTr 2 mdr s Tynf vyaxdvyr i
evnys ppvl l ynr yr nf vi yxmar i c s nxr my2 f xpf ys i vyxmypr m4wpnxr my2 xnf
h9k6 7 Y y- 7 L y0Y - 7 L  , k0\ uygMhW7 L 0Y By0Y - 7 L  , k07 Y yNr r CS

7 wi y2 vNyl vi bxpvy2 s l yds wmpf vTywl xmeys ys l Kxi vynr yawmpnxr mys l ys
pr c Ki vf vml xbvyr mdxmvyvdvpni r mxpyps ns dr ewvy2 f xpf yr Avi l ywl vyr a
c wdnxnwTvyr ayhR- yaxdvyewxTvys l l r i nc vmnSy9r wy2 xddyKi r Ns NdoyaxmT
c s moyTxAvi vmnynoKvl yr ayvVewxTvys mTyr nf vi ydxnvi s nwi vl yai r c yr wi
Ks Kvi l yTs ns Ns l vSyuKvpxaxpy2 vddVdxCvTyxl l wvl ynf s nyTxl ni xNwnvTyr m
r wi yps ns dr eys i vyKr Kwds i yNr r Cl :ys ml 2 vi yCvo:ys l l vl l c vmnynvl n
Owvl nxr mys mTys ml 2 vi:yxmar i c s nxr myl s c Kdv:yni s xmxmeyc s mws d:ynvl n
ni xs d:ypwl nr c vi yewxTv:yr 2 mvi [l yc s mws d:ys l l xl ns mpvyxml ni wpnxr m:
i vKs xi yewxTvNr r C:ys mTyl r yar i nf S
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I wl nymr ynvi c l ynr yl Kvddyr wnSy0ys c yOwxnvyds nvyxmyl ns i nyi vs Txmeynf xl yr mv:yNwnyNvnnvi ynf vmymvbviSy9r wi yTs xdoydxavyKvi xr Ty2 xddyNv
ni s ml ar i c ys l yl r r mys l yor wynr ns dydr r Cxmeys nynf xl yKTaS
VVy l SyHxpvmns y9r l ny000    

kf xl yKwNdxl f vTyvNr r Cyxl yv>pvddvmnSy0nyi vs ddoyxl y2 i xnnvi yxmyl ni s xef nar i 2 s i Ty2 r i Tl ys mTyKf i s l vl ys mTymr nyf s i Tynr ywmTvi l ns mTS
9r wi ydxavyKvi xr Ty2 xddyKi r Ns NdoyNvyni s ml ar i c ynf vyxml ns mnyor wyawddydr r Cxmeys nynf xl yvNr r CS
VVy s i pvddwl y\ i vc xm      
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R^ yL v s T v i l yL r Nxmy6 r r T yWv bv dy3yh i r axpxv mnyL v s T v i l                         
8hR- Gy- r ddr 2 ynf vy2 vNydxmCyNvmvsnf ynr yTr 2 mdr sTy/R^yL vsTvil yL r Nxmy6 r r TyWvbvdy3yhir axpxvmn
L vsTvil /yTr pwc vmnSSyR^y\ 6 0WRL gY SyhsKviNspCSy. r r Cy\ r mTxnxr m(yY v2 SyY xpCy6 si ixl y)xddwl nisnr i5S
hsKviNspCSy3] yKsevl SyRxc vml xr ml (y] S3xmSy>yXSFxmSy>yPS1xmSRxl pr bviynf vyir ddxpCxmeyv>Kdr xnl yr ayL r Nxm
smTyf xl yc vi ioyc vmysl ynf voynsCvyair c ynf vyixpf ysmTyexbvynr ynf vyKr r iSyI r xmyL r Nxmy6 r r TysmTSSS
Rr 2 mdr s T yv . r r Cyq        

^ xmT dv y- xi v ykxKl y, mT yki xpCl y6 r 2 ykr y# mdr pCykf v yki wv yh r 2 v i y0ml xT v y9r wi ŷ xmT dv                                
- xi v 
8hR- Gy- r ddr 2 ynf vy2 vNydxmCyNvmvsnf ynr yTr 2 mdr sTy/^xmTdvy- xivykxKl y, mTykixpCl y6 r 2 ykr y# mdr pC
kf vykiwvyhr 2 viy0ml xTvy9r wiŷ xmTdvy- xiv/yTr pwc vmnSSy\ ivsnvuKspvy0mTvKvmTvmnyhwNdxl f xme
hdsnar ic SyhsKviNspCSy. r r Cy\ r mTxnxr m(yY v2 Sykf xl yxnvc yxl yKixmnvTyr myTvc smTSyhsKviNspCSyX1
Ksevl SyRxc vml xr ml (y| SPxmSy>yJSPxmSy>yPSKxmSunxddyaxmTxmeyxnyevnnxmeyor wiy2 soysir wmTyor wiŷ xmTdv
- xivyE xl f yor wyf sTynf vysml 2 vil ynr ysddyor wiyaivOwvmndoysl CvTSSS
Rr 2 mdr s T yv . r r Cyq        

 v c r xi l yr ayL r Nv i ny\ s i o:ygs i dyr ay r mc r wnf                    
8hR- Gy- r ddr 2 ynf vy2 vNydxmCyNvmvsnf ynr yTr 2 mdr sTy/ vc r xi l yr ayL r Nviny\ sio:ygsidyr ay r mc r wnf /
Tr pwc vmnSSy. xNdxr WxavSyhsKviNspCSy. r r Cy\ r mTxnxr m(yY v2 Sykf xl yxnvc yxl yKixmnvTyr myTvc smTS
hsKviNspCSyK31yKsevl SyRxc vml xr ml (y] SPxmSy>yXSPxmSy>yPSLxmSkf vy, wnf r iyr aynf vy vc r xi l Sykf v
 vc r xi l yf vivyKivl vmnvTynr ynf vyivsTviyc soyNvyl sxTynr ypr c Nxmvyvbvioyxmnvivl ny2 f xpf ypsmysnnspf
nr SSS
Rr 2 mdr s T yv . r r Cyq        

, v l pf odwl   
8hR- Gy - r ddr 2 y nf vy 2 vNy dxmCy Nvmvsnf y nr y Tr 2 mdr sTy /, vl pf odwl /y Tr pwc vmnSSy . xNdxr WxavS
hsKviNspCSy. r r Cy\ r mTxnxr m(yY v2 Sykf xl yxnvc yxl yKixmnvTyr myTvc smTSyhsKviNspCSy1JPyKsevl S
Rxc vml xr ml (y] SPxmSy>yXSPxmSy>yPSJxmSkf xl ykisml dsnxr myr ay, yvl pf odwl :ysmyvmnxivdoymv2 yr mv:yxl
Tvl xemvTysl ysmy, KKvmTx>ynr yc oyvTxnxr myr aynf snyhr vnyxmynf v. yxNdxr nf vpsSSS
Rr 2 mdr s T yv . r r Cyq        
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