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4VIPYHMS

d,SPE 1M RSQFVIIW .YER 7IRWMS ]J]IRIWXIPMFVS ETVIRHIVaW \
JR GSRGVIXS ETVIRHIVaW PSW JYRHEQIRXSW HTPOYETWRIRIRIK"E N |
MRKP-W PEVEQEHIPE-RXIPMKIRGME %V XM x&MBER DIYIWSIREFYWE
JUYI QeW MQTEGXS IWXe XIRMIRHSIRRYIWXVEWSGMIHEH EHCE |
'LEX+48P EWMWXIRXBZMVEMEPYHIXERXS WI IWXa LEFPERHS IR IP C
IWGVMFMV IWXEW P°RIEW ,%HMZMREW UY- XIGRSPSK°E LE] HIX)
%VXMXGMEP#)JIGXMZEQIRXI IP %TVIRHMA"ENI 4VSJYRHS

A4SV UY- IWXIPMFEVS#4YIWPE ZIVHEHIWUYILEWXE ]SQMWQS QI
QYGLSW PMFVSW ] GYVWBMWVHAFNVT SRXIFFHEWQYGLSW HI IPPSW I\G|
UYI XIMV=-VIGSQIRHERHS EWYHIFMHS XMIQTS TSVPSUYIRSIW
HMJIVIRGMEHSYV YW TSV IWXI QSXMZS UYIl XVEWHEVPIQYGLEW |
GVMFMVYRPMFVSTEVEQ® =WMHITEWS PIWMVZIE EPKYMIR Qgm
IRIWXIPMFVSLITPEWQEHS XSHS EUYIPPSUYIQILYFMIWI KYWXE
IWXYHMERXI EW° GSQS XSHSPSUYIUYMIVS XIRIVEQERSIRQM I
HIWSIX[EWRQITVIRHIHSY XSHSIRYRQMWQSPYKEYV

5YMA"aW ZEPIPETIREIRIWXITYRXSI\TPMGEVXIUYM=-RWS]]TSV L
MRIJSVQEGMIR UYIIRGSRXVEVaW IRIWXIPMFVS XMIRI QYGLS ZE
RSQFVIIW . YER7IRWMS WMFMIRRSIWIN\EGXEQIRXIIPRSQFVI U’
IWIPRSQFVIGSRIPUYIQIMHIRXMxGS QM %/% QMRSQFVIEVX°W
GSQIRG- PE GEVVIVE HI -RKIRMIV°E %IVSReYXMGE IR PE 9RMZIV
94" RS TSVZSGEGMY{R WMRS TSVUYIHIIRXVIPEWSTGMSRIW UY
G°EPEQ®$¥®¥P VQMR-PEGEVVIVE WMRTIRERMKPSVME XVEWPSG
QITVIKYRXIWTSVUY- TIVSIREUYIPQSQIRXSQMW TVMSVMHEHI
HS PEFSVEP SEGEH-QMGS 7MRIQFEVKS JYIHYVERXIIWSW E”"S
QMW KVERHIW THWSMS\WREWERBQMINR I XETE HI IWXYHMERXI HI HSG XS\
ETVSKVEQEV YWERHS IP PIRKYENIHITVSKVEQEGMIR" ]JE LEF
FVIPIRKYENIWHITVSKVEQEGMYR HIWEVVSPPERHS Q-XSHSW R’
YYMHSW GSQTVIWMFPIW XYVFYPIRXSW JW° IWXERKYE]GSQSV
IWGVMF°EHEFEGSQS VIWYPXEHS TVIHMGGMSRIWIJ°WMGEQIRXI
QMIRXS HIPEMVIEPVIHIHSVHIPEPEHIYREZMIRIWEPKSUYIEH?®
2S SFWXERX|I EQIHMHEUYI TEWEVSRPSWE 'SW QIHMGYIRXE H

ut
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RSIVEPS Q°S *YIIRXSRGIW GYERHS IQTIG- E MRZIWXMKEV GTC
QEGMIR E SXVSWGEQTSW -RXRXWKIRBME-PHEAMKSMEPR EHIPERX
GETXT QM EXIRGMITR EP QSQIRXS ] GSMRGMHMYT UYI TSV EUYIP IF
VIWYVKMV XVEW ZEVMSW GMGPSWHITIWMQMWQS GSRSGMHSW
PSWEZERGIW IR %TVIRHM"ENI4VSJYRHS %W°TYIW HIGMH®° LEG
WMXEX4SPMX«GRMGE HI :EP«RGME 94: PYKEVIRIPUYIGSRSG*
6SFIVXS 4EVIHIW YR WEPYHS XVEWPS GYEP IQTIG-\WXMEFENE
[EVISVEW ZEVMSW E"SWHIINTIVMIRGME ] HIWTY-WHITEWEV TSV
KVERHIW SXVEWQaWTIUYI"EW QIHMGYIRXEHIUYIPSHIXVEFELN
PSQ°S *YIIRXSRGIWGYERHS MRMGM- QM IXETEGSQS IQTVIRHIL
ELSVEQMWQS )QTIG-FPAVIJEHEHRERBYXYFSQTEVXMIRHS XYXSVMEF
GMSREHSWGSRPETVSKVEQEGMIR ] BEV% [HARGERIIQ MYV &6 ME RE Y-\
1SVIRS SXVS WEEYNHBKXKVEHEIRPE MRXIVWIGGMTR IRXVIPE -%]F
8MIVVE

,JGLEWPEWTVIWIRXEGMSRIW IRIWXIPMFVSLIMRXIRXEHSTPEW
HYVERXI QM GEQMRS GIRXVEVQIIRPSWGSRGITXSW QaeW JYRHE
JYRHS HIQERIVEUYIEPKYMIRUYIWIIRGYIRXVIIRYREWMXYEGM
HITWXYHMERXI TVSJIWMSREP SIQTVIRHIHSY XIRKEE WY EPGEF
TEVEETVIRHIV EWIRXEV SVIJVIWGEVIWXSW GSRSGMQMIRXSW
IPGSRXIRMHS HIPEWMKYMIRXI QERIVE

U )RIPTVMQIV GET°XYPS HIXRMVIQSW UY~- IW PE -RXIPMKIRG
LEIZSPYGMSREHSEPSPEVKSHIPSWE 'SWLEWXE PPIKEV EP
XMTSWHI-%UYII\MWXIR INIQTPSWHIETPMGEGMSRIW] TSV
VIHRIYVSREP TEVE HIXIGXEV H°KMXSW QERYWGVMXSW IR MQ

r )P WIKYRHS GET°XYPS IWXa IRIJSGEHS IR WY XSXEPMHEH EP
TVSKVEQEGMIEYRUYI XEQFM-R ZIVIQSW EPKYRSW GSRGITX
GSQTYXEGMYTR 7EFIVTVSKVEQEVIRIWXIPIRKYENIWIVa ZMX
IPPMFVS

s JRIPXIVGIVGET°XYPS ETVYIRHINYQEWMFYWEWW ERVEHMWI"EV
]IRXVIREV VIHIW RIYVSREPIW 4SVIP GEQMRS XEQFM-R EWIF
QIRXEPIWVIPEGMSREHSW GSRIP %TVIRHM"ENI4VSJYRHS I[P
VIRGMEP ] PESTXMQM"A"EGMIR

t )RIP GYEVXS GET°XYPS RSW EHIRXVEVIQSW IR PEW IRXVE'E
ETVIRHMIRHS PSW JYRHEQIRXSW HI PEW VIHIW RIYVSREPIW
y_@ 41I6FEWER WY JYRGMSREQMIRXS TSV PS UYI EP xXREPM"EV
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https://www.juansensio.com/blog
https://www.youtube.com/@juansensio
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HIGVIEVXYWTVSTMEW VIHIWRIYVSREPIW HIWHI GIVS

u JRIPUYMRXS GET°XYPS ZIVIQSW HMJIVIRXIW XMTSW HI VIHI
RIW GIRXVeRHSRSW IR PE EVUYMXIGXYVEW QaW TSXIRXIW E
RIYVSREPIW GSRZSPYGCM&SRBRPdIW S PSW
JRIP WI\XS GET°XYPS ETVIRHIVIQSW EIRXVIREV VIHIW RIYVS
ETVSZIGLERHS XSHSW PSW VIGYVWSW E RYIWXVSEBIBRGERGI
TEVEIRXVIREVVIHIWRIYVSREPIWUYIXIWIVZMVa GSQSTYRX.
TVS]IGXSW S MRZIWXMKEGMSRIW

4SV 2PXMQS EP xREP HIP PMFVS XI HINEV- YRSW GSRWINSW WS¢
WSFVIIP %TVIRHMA"ENI4VSJYRHS 7TMRQaWHMPEGMIR ]GSRPEI
HIUYI ZEPIPETIREPIIVIWXIPMFVS dIQTIGIQSW



@ -RXIPMKIRGME %V XMXxG

OE-%IRRYIWXVEWSGMIHEH

OE QE]SV°EHIPEWTIVWSREW XMIRRKMRVIEK$RG VTEXES NMHXBAIESONER R
EHIPERXI EHUYMVMHS EXVEZ-WHIPEPMXIVEXYVE]IP GMRIHIG
GPaWMGEW GSQS PEWHERV |RWHRIRG % 0WVBWDSYZIW PI]IWHIPE VS
GE=S6SFSX %VXLYWWIOPEREISHMWIE HHRLWPEGMEMER PSW
ERHVSMHIW GSR SZINEBMMRE GXVHEW EM ¥ V B3 WQ RDRIRK B SIS
IEGLMIFPEHIWIS HI GVIEVWIVIW MRXIPMKIRXIWHIJSVQE EVXMXxGM
GMEWUYIIWXS TYIHI GSRPPIZEV VEVEQIRXITSWMXMZEW TEVE F
GSRWXERXI = HIFMHSEUYIIWXE IWPE »%YRMGE JYIRXIHIMRJISVC
LEGSRWYQMHS IPQMIHSEPE-%]PETVISGYTEGMITRHIUYIIWXE |
TISV IWGETE"HIETSHIVEVWIHIP GSPIGXMZS )WXSWLIGLSW W:¢
QSQIRXSHIITWGVMFMV IWXIPMFVS IRIPUYIETPMGEGMSRIW G S(
IWXEV IR XSHEW PEW GSRZIVWEGMSRIW MRGPYWS GSRJEQMPM
TVISGYTEHS SRM WMUYMIVE LEF°ER S°HS LEFPEV HIP XIQE )P Q
UYIPE-%TYIHISGEWMSREV]IPGEQFMSHITEVEHMKQE WSGMS I(
RSIWTSGS GSQ¥»R %RXIITWXEWMXYEGMITR IPTVMRGMTEP SFNI
-% HI ZIVHEH RS PEUYIZIQSW IR WIVMIW S TIP°GYPEW WMRS P
GSQS'LEX+48JYRGMSREV EPEKIRX!I TEVEUYIWITYIHEIRXIRHI
PE-% GYePIWWSRWYWGSWEWFYIREW]QEPEW UY-PMQMXEGI
TSWMFMPMHEHIW EFVI

2 E]QSXMZSWTEVETVISGYTEVWI#4YIWGSQS XSHE XIGRSPSK°E |
HIMQTEGXS WMRSWIYWEHIQERIVETSWMXMZE W° (I PEQMWQ(C
TYIHIWIVYWEHETEVE GVIEVFSQFEW EXIfQMGEW STEVE KIRIVEYV
XI'TYIHI YWEVWI TEVE PPIZEV EWXVSREYXEW E PEPYRE S TEVE |
PEHS HIP QYRHS PE-% IW YRELIVVEQMIRXEUYITYIHI YWEVWI X
IPQEP ]JHITIRHIHIRSWSXVSW HI XSHSW RSWSXVSW EWIKYVEYV
WMXMZSW 4I1VS MRGPYWSIRIP GEWSIRIPUYIPE-% WIYWITEVE
UYIPSWTVSJYRHSW GEQFMSW WSGMEPIW]IGSRTQMGSW VIWYP
RIKEXMZEW ,IQSW WMHS XIWXMKSW EPS PEVKS HIPELMWXSVM|

uf



0 -28)0-+)2"-% %68-*-"-%0

VIGMIRXIW GSR PEPPIKEHEHIPEGIZSPYGMIR -RHYWXVMEP WMk
(MKMXEP WMKPS << )REQFSWGEWSW PEMQTPERXEGMY{RHIR
HIWETEVMGMITR HI QYGLSW TYIWXSW HI XVEFENS TIVS XEQFM-R
IR KIRIVEP YR EYQIRXS HIPEGEPMHEH HI ZMHE HI PE TSFPEGMYF
uYl WMFMIRIWGMIVXS RIGIWMXEHIYRTIV°SHSHIXVERWMGM (F
KPSFEP EPEVKS TPE”S

%WRXIITWXEWMXYEGMIR IWGPEZI EWIKY EFORBWEGRIGHL-YOW | Y WE
RSW PSGYEPTYIHI WMKRMXGEVWYWXMXYMVRSWIREUYIPPEW ]
ETSVXER KVER ZEPSV S UYI WSR HI NXVIQEHE TIPMKVSWMHEH 7
IWXEQSWPINSWHIYRWMWXIQEHI-%UYIWIEGETE"HI MKYEPEV
LYQERE 7TMFMIRIWGMIVXSUYILEITWMWXIQEWHI-%UYIWSRQYG
IRXEVIEWGSRGVIXEW GSQS K3 KBAXKERVBEMNVMWANMNSGEEWPWSR MRGETE
REHE QaW %HIQeW TEVEIRXVIREVHMGLSW QSHIPSW HI-% WI VI
HIHEXSW] GETEGMHEH GSQTYXEGMSREP 4SV SXVSPEHS PE MR
TSVYRIPIZEHS RMZIP HIEFWXVEGGMYR]EHETXEFMPMHEH ERY I
ETVIRHIVGSRTSGSWINIQTPSW]HIKIRIVEPM"EVEWMXYEGMSRI)
Q°RMQE MRZIVWMYR IRIVK-XMGE )WXS RS WMKRMxXGE UYI PE -%
E XEPIWRMZIPIW HILIGLS PEGVIIRGME KIRIVEP IRXVIPSW MRZ
WIGXSVIWUYIW® ] EHIQaW TVSRXS HERHS PYROEIWV M R BRIGYM BV @
XGMEP + I RPAYEPSVWYW WMKPEW IR MRKP-W )YWTSVIWXIQSXMZS
UYIPSWHIWEVVSPPSWHI-%WILEKERHIJSVQE - XMGE]VIWTSRV
HE'SUYITYIHERPPIKEV E GEYWEYV

T™M XYZMIWIUYIHEVQM STMRMYR TEPWIVIWXI QM PMFVS XI PE Z
%VXMXGMEP +IRIVERSQGWETXEIRWCGSQS PS GSRSGIQSW IR GMI\
RYIWXVEHITIRHIRGME HI MRXIVRIX]PSWHMWTSWMXMZSW GSRI
RS WMKRMXGE UYIPE -% RSWHSQMREVe SI\XIVQMREVa ZMWMT{F
HIPEWSGMIHEH IRTEVXITSVGYPTEHIPEMQEKIRHEHEIRPEWF
HEWERXIVMSVQIRXI WMRSUYIWIVe|IPGEXEPM*"EHSV HIP WMKY M
,EGI]JEZEVMSW WMKPSWUYIPEIZSPYGMTRTSVWIPIGGMYR REXY
XYMHETSVPEIZSPYGMIRTSVWIPIGGMYR EVXMXGMEP 7SQSW P S
IZSPYGMSRER PEWTPERXEW]ERMQEPIWUYIGSQIQSW S XIRIQSV
SGYVVMVe GSR PE WMKY MIRXS IGIIFISES MYRAE XIGRSPSK°E QINS'
WIVLYQERS IR XSHSW WYW EWTIGXSW ] EFVMVa RYIZEW TSWMFI
MQTIRWEFPIW MRQSVXEPMHEH IN\TPSVEGMITR IWTEGMEP HIWG
ZIVWS |IXG %P xR]EP GEFS PE %+-WIVe PE %2PXMQE KVER MRZ
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HIWEVVSPPEHE TSHVIQSW TIHMVPI UYI VIWYIPZE IP VIWXS HI R
ZMWMIR UYI QI QSXMZE GEHE H°E E PIZERXEVQI HI PE GEQE ] WIK
WMSRERXIGEQTS

,4SVUY-HIFIV°EWETVIRHIV -RXIPMKIRGME ¢

=EWIETEVEETVSZIGLEVIPKVERTSXIRGMEP HIPE -%S QMRMQM“
XYH°EEH°E GVISUYIETVIRHIVGTQSJYRGMSRE IWXE XIGRSPSK
XSHSIPQYRHS 4SVYRPEHS WEFIVUY-IW JUY-RSIW PE-%XIE
SWYGYQFMV EPETEVERSME WSGMEP 4SV SXVS PEHS IWXI GSR
GMIVXS GSRXVSP WSFVI IWXSW WMWXIQEW QMRMQM”*"ERHS IP V
QEVMSRIXEW % RMZIP TVaeGXMGS WEFIV GVIEVWMWXIQEW HI -
VITIXMXMZEW ] EFYVVMHEW IR XY XVEFENS S MRGPYWS GVIEV F
IQTVIRHMQMIRXS %HIQaW PE-%IWYREHIPEWXIGRSPSK°EW GS
PSUYI I WMIVIWIWXYHMERXI S IWXeW FYWGERHS YR GEQFMS HI X
TYIVXEWEYRKVERR%QIVSHISTSVXYRMHEHIW

&VIZIVIWYQIRLMWXTVMGS

l1aWEPPeHIPEGMIRGME XGGMYR]JIWTIGYPEGMSRIWJYXYVMWXE
GMEHIPEGSQTYXEGMIR XMIRI WYW SV°KIRIW GIVGE HIl uvuw KV
EPGYEP WIHIFI DPITWEXQHSIVBEYM RKIIR IP XVEFENS HIB8YVMRK JYI QY
TEVEIP GEQTS HIPEGSQTYXEGMYR WYW MHIEW IRXSVRS E PE -
TVMQIVEETPMGEGMIR TVeGXMGE ETEVIGI TSGSWE 'SWHIWTY=YV
VVSPPE IP 4IVGITXVIR Oavuf )YWXI WMWXIQEVHMVWRESIMEWIQIR
IVE GETE®” HI VIGSRSGIV TEXVSRIW ZMWYEPIW WMQTPIW GSQSJ
GITXSVIW JSXSIP-GXVMGSW WI GSRIGXEFER E YR GMVGYMXS IP
ETVIRHMAENI IVEGETE*"HIHMWXMRKYMV IRXVI HMIJIVIRXIW TEX\
PE QSHMXGEGMTR QERYEP HIPSW TIWSW HI PEW GSRI\MSRIW IR?
IPIGXVIRMGS HIJSVQE UYI WI QE\MQM"EWI PE HMJIVIRGME IR X\
HMWXMRKYMV YWXI XVEFENS TMSRIVS GMQIRXY PEW FEWIW HI P
%TVIRHMA"ENIUVBIMNRHGYFVMVIQSWEPS PEVKS HIITWXIPMFVS 4
TEWIRS HINS HI QEVEZMPPEVQI ERXI XEP HMWTSWMXMZS WMQT
4IVGITXVIR XIR°EMQTSVXERXIWPMQMXEGMSRIW UYI ZIVIQSW (

uv
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HIGETEGMHEHGSQTYXEGMSREPHIPE-TSGE LMASUYIIP MRXIV -
EPSUYIWIGSRSGI\GGQIYIMRZMIVRS HI PE -%

OEWMKYMIRXIVIZSPYGMI{RSGYVVIIRPEH-GEHEHIPSW w GYER
EPKSVMXE@SEBTVSTHREAXAMIRMXI IRXVIREV VIHIW RIYVSREPIW HI C
JWXI EPKSVMXQS NYRXSGSRIPEYQIRXSHIPEGETEGMHEH GSQ°
PPSHIWMWXIQEWHI-% QaW GSQTPINSW ] TSXIRXIW GSQS TSV I
'SRZSPYGMSREPIW =ERROIGYR *YIIRIWXITIVMSHS HYVERXIP
IP WMWXIQE (11T &PYIl GETE™ HI KEREV EP GEQTITfR HIP QYRHS HI
IRuvvf 7TMRIQFEVKS (IIT&PYIRSWITYIHIGSRWMHIVEV YR WMW
4VSIJYRHS JEUYIRSIWXa FEWEHS IR VIHIWRIYVSREPIWRM IRXV
UYIWIFEWEIRYREPKSVMXQS HI F2aWUYIHE QY] TSXIRXI GETE" H
WMFPIWQSZMQMIRXSW IR GEHE XYVRS %YR EW®°® IRPE-TSGE JY
PE-% ]QSZMY PEJVSRXIVEHIPSUYIWIGSRWMHIVEFE GSQS -%
IRIP GEQTS JUYIVIYINEPS HMJ°GMP UYI IW HIXRMV UY=-IW]UY-
MRXIV-WIRPE -% ZSPZMY EHIGEIV HERHS PY KENE RIS UM REMGER
HIPE )% XSJYIHIFMHSIRTEVXIEUYI PSWWMWXIQEW HI %TVIRHN
TEGIWHIWYTIVEV E SXV3BOALMWIKX0OBMRMRKEW 1cUYMREW HI 7ST
IGXSVMEP 7:1TSVWYWWMKPEW IR MRKP-W UYIIVERQaW JaGN\
GSQTYXEGMSREPQIRXI )PQSXMZS GSQS WIZMS QeW XEVHI IVE
GSQTYXEGMSREP 7TMQTPIQIRXI WY XMIQTS E2R RS LEF°E PPIKE

JWXI WIKYRHS MRZMIVRS HYVYf LEWXE rwiur GYERHS %PI\/VM~LIZ
,MRXSR HIWEVVSPPEVSR %PI\2IX YR WMWXIQE HI -% GETE" HI VI
GSRYRETVIGMWMIYR RYRGE ZMWXE LEWXE PEJIGLE OE GPEZI HI
HI +49W TEVE EGIPIVEV IPIRXVIREQMIRXS HIVIHIWRIYVSREPIW T
YWS HIKVERHIWGERXMHEHIWHIHEXSW (IWHIIWIQSQIRXSIP M}
HI GVIGIV HERHS PYKEV E Q¥%PXMTPIW EZERGIW GSQS %PTLE +S
TSV (IITIMRH ELSVETEVXIHI+SSKPI GETE"HI KEREV EP GEQTIT
7TIHSP YWXILMXSJYIQY]IMQTSVXERXI JEUYIIP+SIWYRNYIKS Q°
ENIHVI® TIPR%ZQIVSHITSWMFPIWQSZMQMIRXSWIWQYGLS QE]S)
HSV GPaWMGS TSHV°E TVSGIWEV IR XSHE YRE ZMHE %PTLE +S Y}
4VSIYRHS FEWEHS IR VIHIW RIYVSREPIW GSRZSPYGMSREPIW IR
TEVXMHEW HI +S NYKEHEW TSV LYQERSW UYIIWGETEA HI HMWX
RSW]QEPSWTEVE VIHYGMV IPIWTEGMS HI FxXWUYIHE HI TSWMFF
GSQTEVEVMREPHEGYRIRYKEHSV LYQERS )RWY ZIVWMIR QeW EG X
GETE"HIEPGER"EVYRRMZIPWSFVILYQERSIRTSGEWLSVEWHI I

rw
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HIGSRSGMQMIRXS TVIZMS WMQTPIQIRXI NYKERHS GSRXVE W° QI
ENIHVIN IP+S ] SXVSW 9RSWE'SW QaW XEVHI IRrwrw 3TIR%- E|
HI-% GETE"HI KIRIVEV XI\XSETEVXMV HIYREJVEWIHIIRXVEHE |
RYIZE EVUYMXIGXYVE HI VIHIW RI1Y V&EREEFPWWSBWEWREJTHMMHMBIKIRBVEV
XIWXSW HI YRE GEPMHEH QY] EPXE ]IW GETEAHIVIWTSRHIVETYV
RIVEVGITHMKS IXG +48 s WMIRXEPEWFEWIWHIYRERYIZE -TSGI
QeW TVIWIRXIIRRYIWXVS H°EEH°EE XVEZ-WHITVSHYGXSW GS¢
IPGYEP TSVGMIVXS QIIWXa E]YHERHSEIWGVMFEFMV IWXI PMFV

IVIQSW YR XIVGIV MRZMIVRS HIPE -%# &EWeRHSRSWIRPELMWX
VIWWIV°ERUYIPEWEVUYMXIGXYVEWEGXYEPIWRSJYIWIRGETE
HIQSQIRXS RSWIZMWPYQFVEYRP°QMXI]E QaeWHEXSW]GSQTY X
VIWQSHIPSW SFXIRIQSW LE]KIRXIUYI TMIRWEUYIWMQTPIQIRX
EGXYEPIWGSR QeWHEXSW] QueW +49WEPGERMEVIQSW PE %+- 3.
PE-%RSWIEGETE"HIVIWSPZIVTVSFPIQEW VIEPIW HIWEVVSPPS
VEHIIRJIVQIHEHIW HIWGYFVMQMIRXS HIRYIZSW QEXIVMEPIW |
TEVEPMGI WY HIWEVVSPPS 7TMRIQFEVKS PE GS]YRXYVE EGXYE
ESGYVVMV J]PE-% IWXa GEHE ZI* QeW TVIWIR X WROREWI XVIX\SERWW. M
GSGLIWEYXTRSQSW WYKMVM-RHSRSWPSWQINSVIWTVSHYGXS

41VS ,UY-IWPE-RXIPMKIRGME %VXMXGMEP#{

-RXIPMKIRGME VXMXGMEP % TVIRHM/MERG4WRINORB\NERMVRASKIWY R 1Y\
XaeWJIJEQMPMEVMM"EHS GSRIWXI GEQTSIWTSWMFPIUYI XIITWX-W
GSRGITXSWUYILIMHSWSPXERHSEPSPEVKSHIPGET°XYPS )WT
XEHS ZS]E HIXRMV XSHSW IWXSW GSRGITXSW]GIQS WIVIPEGMS

-RXIPMKIRGME %VXMxGMEP

TMFMIRRS I\MWXIYRE HIXRMGMTR GSRWIRWYEHE WSFVIUY- IW |

m -% IWPEGMIRGME HILEGIVUYI PEW QeUYMREW LEKER GSWE
GYERHS PEW LEGIRPEWTIVWSREW 1EVZMR 1MRWO] uv

m 7IHMGIUYIYRTVSKVEQEETVIRHIHIPEIN\TIVMIRGME )GSR VIV
XEVIEW8]QIHMHE HIVIRHMQMIRXS 4 WMWY VIRHMQMIRXS IR

ru
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TSV4 QINSVEGSRPEINTIVMIRGME ) 1MXGLIPP uGvvf
m OE-% I WPEGMIRGME | MRKIRMIV°EHILEGIVQueUYMREW MRXII

'SQS RSVQE KIRIVEP HIWGSRJ°E HI GYEPUYMIV HIXRMGMY{R UY]I |
GITXS UYI WI XVEXE HI HIXRMV 'SQS ]JE LI GSQIRXEHS ERXIVMSYV
XEVIEJaGMP 9RE HIXRMGMJR EGXYEP UYI QI KYWXE TEVXMGYPE
PPIX GVIEHSV HI /IVEW 3R YWY BVEWGYPSJ -RDR PEMKY RGIXR| PE
MRXIPMKIRGME GSQS YRE QIHMHE HI PE IXGMIRGME TEVE ETVIRH
QSW UYI PE JYXYVE %+- WIE GETEA HI ETVIRHIV RYIZEW LEFMPM#
XEVIEW GSR PE Q°RMQE GERXMHEH HI HEXSW ] GSQTYXEGMYR TS
QERSWLEGIQSWQY]FMIR JUYIPSWWMWXIQEWHI-%EGXYEPIW
QSQIRXS

%TVIRHMAENI % YDESSQ VXM G 5E VR M R K

)P % TVIRHMAENI %YXSQaXMGS 10TSVWYWWMKPEW IR MRKP-W
IRIPHIWEVVSPPS HIEPKSVMXQSWUYI WSRGETEGIWHIETVIRHIN
JPSENIXMZSIWUYIIWXSW EPKSVMXKHIW SMERRVETREBREWGHEESWIRI
TSVW°QMWQSWHIWHIGIVS EXVEZ-WRKIW R HEY BIGRRAS PP OEEVH@a W
XEVHIEWMXYEGMSRIWRS ZMWXEW TVIZMEQIRXIHYVERXI IP IRX"
IR XVIWGEXIKSV°EW

= TVIRHM"ENIWYTIVZMWEHS PSWHEXSWHIIRXVIREQMIRXS
PMHEW IWTIVEHEW )P SFENIXMZSIWUYIIP QSHIPS WIE GETE"
HIYREIRXVEHERS ZMWXE TVIZMEQIRXI )NIQTPSWHIETPMGE
HIMQeKIRIW PEHIXIGGMTR HI SENIXSW PE XVEHYGGMITR HI >

= TVIRHM"ENIRSWYTIVZMWEHS PSWHEXSWHIIRXVIREQMIR
XVEHEW )P SENIXMZS IWUYIIP QSHIPS WIE GETEM" HI IRGSRX
JNIQTPSWHIETPMGEGMIR MRGPY]JIRPEEKVYTEGMIR HI MQu]|
P°EW PEKIRIVEGMY{R HI XI\XS IXG

m TVIRHM2AENI TSV VIJYIVAS IP QSHIPS MRXIVEGXY%E GSR YR |
TIRWETSVGEHEEGGMTRUYIPPIZEE GEFS )P SENIXMZS IW U\
EGEFSPEEGGMYfRUYI QE\MQM*"EPE VIGSQTIRWE HEHE YRE W
UYI WIE PE QINSVEGGMTR )W GSQS WM IRXVIREWIW E XY TI)\
TVIQMS GEHE ZI"UYI PS LEKE EP VIGMFMV XY SVHIRLEWXE M
XSIRWYWYFGSRWGMIRXI )NIQTPSWHIETPMGEGMTR MRGPY

rr
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GSQS WPTLE +S S %PTLE >IVS IXG

(IRXVS HIP 10 I\MWXIR QYGLSW XMTSW HI EPKSVMXQSW GSQS P
UYMREWHIWSTSVXIZIGXSVMEP PSWaVFSPIWHIHIGMWMIR 11X
PEW VIHIW RIYVSREPIW JEUYI WSRPEWUYILERHIQSWXVEHS W
%YREW® IPYWSHIEPKSVMXQSWnXVEHMGMSREPIW~WMKYI XIRI
MRHYWXVME WSFVIXSHSIREUYIPPEWETPMGEGMSRIWIRPEW U
MRXIVIWE ETVIRHIV QeW WSFVIIWXI XMTS HI EPKSVMXQSW ] WYW
QIHYPSHGLMRI O BJWR MRXS R XV EGYW VRSOIVR P M R |

ORINIQTPS HI -% UYI RS WIJYRHEQIRXEIRIPETVIRHMA"ENI E TEV
QEWINTIVXSW S-%WMQFTPMGE )WXSWEPKSVMXQSW WIFEWER
TSVINTIVXSWLYQERSW VITVIWIRXERHS GSRSGMQMIRXS GSQS W
FSVEASREQMIRXS]STIVEGMSRIWPTKMGEW GSRIPPSW (IIT&PY
GEQTITRHIPQYRHSHIENIHVI® IWYRINIQTPSHIWMWXIQE I\NTIVX
GSHMXGEHEWTSVINTIVXSWLYQERSWWSRPEWVIKPEW HIP ENIH\
GIWHIGSHMXGEV XSHEW PEW VIKPEW RIGIWEVMEW TEVEUYI YR\
EGEFS XEVIEWGSQTPINEWGSQS GSRHYGMV YR GSGLI SNYKEVE
-% WMQFITPMGE WILE ZMWXS VIPIKEHEE YR XIVGIVTPERS IR IP TE
IWTIGMEPQIRXI IR GSRNYRXS GSR PEW VIHIW RIYVSREPIW TVSJY
Y SXVEW X-GRMGEW HI -% GSQS PSWEPKSVMXQSW IZSPYXMZSW
EGXMZETIVSUYITYIHIHEV PYKEV EKVERHIWEZERGIWIRIP JYXY

%TVIRHMA"ENI 4NSOYIENWR MRK

)P %TVIRHMA"ENI 4VSJYRHS (0O TSVWYW WMKPEW IR MRKP-W W
IRIPHIWEVVSPPS HIQSHIPSWFEWEHSW IR VIHIW RIYVSREPIW T\
JVIRXI EP VIWXS HI EPKSVMXQSW HI 10 IWUYI WSR GETEGIW HI E
GE PEW GEVEGXIV°WXMGEW QaW MQTSVXERXIW HI PSW HEXSW E
4SV INIQTPS TEVE GPEWMXGEV MQueKIRIW HI QEWGSXEW PEW V|
GETEGIWHIHIXIGXEV TEXVSRIWHIFENSRMZIP GSQS GSPSVIW
PSWTEVE HIXIGXEV  TEXVSRIWHIEPXS RMZIP GSQS SVINEW SN
LYQERSWLEGIQSW HIJSVQE REXYVEP TIVSUYIPSWEPKSVMXQS
GETEGIW HILEGIV JUYIVIUYMIVIHIYRKVERIWJYIVAS TSV TEVXI
IRYRTVSGIWS GSR¥MERMHBME §QESHI GEVEIEXMWVIWR KINBRE MRM R KW

JWXE IWPEGPEZIUYILEGIHIP %TVIRHMAENI 4VSJYRHS YRE X-GF
PS*%RMGSUYILE]JUYILEGIVIWHEVPI XSHSWPSWHEXSWHIPSW L

rs
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GPEVS ]1IPQSHIPS WIIRGEVKEV=a HI ETVIRHIV XSHS PS RIGIWEVN
OEHIWZIRXENE TSV SXVSPEHS IWPE MRQIRWE GERXMHEH HI HE
UYIVIUYMIVIRIWXSWQSHIPSWTEVEJYRGMSREV

)P %TVIRHMA"ENI 4VSJYRHS LEIRGSRXVEHS YRKVEREPMEHS IR P|
UYIWMVZIRTEVEEGIPIVEVGMIVXSWGaePGYPSWRIGIWEVMSW TE'
IRPEW TERXEPPEWHIYR SVHIREHSY )WXSW TVSGIWEHSVIW UY
GEFS GePGYPSW QEXVMGMEPIWHIJSVQE QY] IXGMIRXI WSR XEC
IRXVIREQMIRXS HI VIHIW RIYVSREPIW TVSJYRHEW )WXS LE TIVQ
PSW GEHE ZI" QeW GSQTPINSW ] TSXIRXIW HERHS PYKEV E PSW
ZMWXS IRPSW %2PXMQSWE"SW EW° GSQSEPEWYFMHE IR FSPWE
GMTEP JEFVMGERXI HI +49W )W XEP PEUHHQERENE SGE PV )SIJXWXE
UYIQYGLEW RYIZEW IQTVIWEW IWXeR ETEVIGMIRHS IR IP QIVGEH
RIGIWMHEH XSHEWIPPEWGSRWY YEQERXIGLMT EGIPIVEHSV HI

TPMGEGMSRIW HIPE -%

TMIWXaWPI]IIRHSIWXIPMFVS]LEWPPIKEHSLEWXEIWXITYRXSR:
HIUYIPE-% XMIRIQYPXMXYHHIETPMGEGMSRIWVIEPIW %YREW?®
HIPTVIRHMA"ENI 4VSJYRHS UYM*"aW HIWGYFVIWEPKYREUYIRS

» OEMWMYIR TSV 'SQTYXBERRIVY XIV :MRVMBRP-W [IW YRE HI PEW E
GMSRIW QeWTSTYPEVIWHIP %TVIRHMA"ENI4VSJYRHS )P SFN
WIE GETE* HI IRXIRHIVIP GSRXIRMHS HI YRE MQEKIR S Z°HIS
MRGPY]IR PE GPEWMXGEGMITR HI MQaeKIRIW PE HIXIGGMIR H
MQeKIRIW PE KIRIVEGMIR HI MQeKIRIW IXG %PKYRSWINIQT
WEHSWIR':WSRPSWWMWXIQEWHIVIGSRSGMQMIRXSJEGMEI
SFNIXSWIR ZIL°GYPSWEYXTRSQSW S MQeKIRIWTSV WEX-PM
HIERSQEP°EW IR MQeKIRIWQ-HMGEW IXG

" )PAVSGIWEQMIRXS HIP OIRRYERIE2EVWVWEPEPE RKY EK Il RWSFKS | W W M
KP-W IWSXVEHIPEWETPMGEGMSRIW QaWTSTYPEVIWHIP %1
IWUYI YRWMWXIQE HI -% WIE GETE” HI IRXIRHIV IP GSRXIRMt}
HIETPMGEGMYR MRGPY]IRPE XVEHYGGMITR HI XI\XSW PEKIR|
WIRXMQMIRXSW PEKIRIVEGMYR HI GTHMKS IXG %PKYRSW I
WEHSWIR204WSRPSWEWMWXIRXIWZMVXYEPIWGSQS'LEXH+:
EYXSQeXMGE PSWWMWXIQEW HIKIRIVEGMYR HI GTHMKS 1XC

rt
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= YPAVSGIWEQMIR X SGHIRAWNHWSI IR IP HIWEVVSPPS HI -%W GETEC(
GSRXIRMHS HIYREYHMS )NIQTPSWHIETPMGEGMTR MRGPY]
KIRIVEGMY{R HIEYHMS PE HIXIGGMYR HI WIRXMQMIRXSW [IXC
QEWHI-% FEWEHSWIREYHMS WSRPSWEWMWXIRXIW ZMV XYE
EYXSQeXMGE PSWWMWXIQEWHIKIRIVEGMI{RHIGYIHMKS IXG
REHS GSRIP 2041 WIYWE TSVINIQTPS IR PSW @BBMXW XERXWN |

s 3IXVEW ETPMBEGRSBSRRWP ERePMWMW HI WIVMIW XIQTSVEPIW
KMGE TVIHMGGMYR HI TVIGMSWHIEGGMSRIW IXG TVSGIW
REPIW HIWEVVSPPS HI RYIZSW QIHMGEQIRXSW HIWGYFVMQ
IXG VSFTIXMGE VSFSXWEYXTRSQSW VSFSXWUYIETVIRHIR
IPIRXSVRS IXG ETPMGEGMSRIW GMIRX°XGEW VIWSPYGMT
Qaw

TMFMIRPEWETPMGEGMSRIWHI-%LERIWXEHS XVEHMGMSREPQI
ETPMGEGMI{R PSWQSHIPSWQeWTSXIRXIWGSQS+48t EPQIRSW
XIPMFVS RSWSPSWSRGETEGIWHIPPIZEVE GEFSQYGLEW ETPN
GETEGIWHI XVEFENEV GSR HMJIVIRXIW QSHEPMHEHIW HI HEXSW
] XI\XS )YWXE QYPXMQSHEPMHEH ETSVXE YRE KVER TSXIRGME E
WMFMPMHEHEETPMGEGMSRIWEZER"EHEW GSQS PEVSF{XMGE
IXG

8Y TVMQIVE VIHRIYVSREP

4EVEGIVVEVIWXIGET*°XYPS JERXIWHITEWEVEPWMKYMIRXI ZE
IWXIGEWS WIVe YREVIHRIYVSREPQY]WIRGMPPE PEGYEPIRXVI
QERYWGVMXSW 4EVE IPPS XI| ERRMRERH RMU X MWINRX PARSOSVR IS |

HIINIGYGMYR " )NIGEXEMNXISSH/EAMEV IP GTHMKS 2S XI TVISGYTIW W
GIHMKS RM PS UYI IWXa TEWERHS ETVIRHIVPS IWIP TVMRGMTE
MQTSVXERXIW IW ZIV UYI IRTVMQIV PYKEV IWXEQSW HIWGEVK|
MRXIVRIXUYI GSRXMIRIINIQTPSWHIPE XEVIEUYIUYIVIQSW PP Iz

ru
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4SV %L.PXMQS IZEPYEVIQSWPE TVIGMWMYIR HIPE VIHRIYVSREP G
IPIRXVIREQMIRXS WMRS IWXEV°EQSWLEGMIRHS XVEQTE
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(YVERXIPSWWMKYMIRXIWGET°XYPSWMVIQSWHMWIGGMSRERH:
QIRXIUY-IWPSUYIIWXe TEWERHS GSR XSHSPYNSHIHIXEPPIW
XIVQMREHS HIHMWI'EV]IRXVIREV XYW TVSTMEW VIHIW RIYVSRI
XVEXEWI MVIQSWUYMXERHS GETEWHIEFWXVEGGMYR LEWXE PF
HEQIRXEPIWUYIHERGSQS VIWYPXEHS PEWETPMGEGMSRIWHI -9
GIQS TSHIQSW YWEVPS TEVEGVIEVPEWRYIWXVEW TVSTMEW



g -RXVSHYGGMY{R E PE "¢
GSR 4]XLSR

1Y]FMIR TYIW ELSVEUYI]EWEFIWHIUY- ZE IWXS HI PE -RXIPMt
HIETPMGEGMSRIW XMIRI IP %TVIRHM*"ENI 4VSJYRHS WM RS PSV
GET°XYPS ERXIVMSYV TVSFEFPIQIRXI XIRKEW KEREW HIIQTIMEV
ETPMGEGM{R OE FYIRERSXMGME IWUYI RYRGELEWMHS XER WI
XMTS HI TIVXP )\MWXIR QYPXMXN H &I tW WBQYUMKXRXEWQMXIR GVIE
ETPMGEGMSRIWHI%TVIRHM*"ENI4VSJYRHS WMR RIGIWMHEH HI W
GIRRYIZEW JEUYIIPERePMWMWHIHEXSW IR KIRIVEFGWE RERMEIG
HIPSWQMWQSWIWZMXEPIRQYGLEWEGXMZMHEHIW %W°TYIW
GSRSGMQMIRXSWHITVSKVEQEGMYR STIVXPIWRS X-GRMGSW IW
KS IRIP QSQIRXSIRIPUYIUYMIVEW LEGIV EPKS YR TSGS QaW G
ZEWE RIGIWMXEVY WEFIV TVSKVEQEYV

% TEVXMV HIITWXITYRXS PEQE]SVTEVXIHIPGSRXIRMHS HI ITWXI
ZSPZIVXIGSR4]XLSR IPPIRKYENIHITVSKVEQEGMITR QeWYXMPM
TM]JEGSRSGIWIWXIPIRKYENIHITVSKVEQEGMTR IWTSWMFPIUY
EPWMKYMIRXIGET°XYPS 4SVIPGSRXVEVMS WMRS XMIRIWRMM
FEWIW XIVIGSQMIRHSUYI WMKEW PI]JIRHS % PSPEVKS HIIWXI GE
GETVSKVEQEV UY-IWYREPKSVMXQS UY=-IWYRPIRKYENIHITVES
HIPETVSKVEQEGMYR GSRIP PIRKYENI 4]XLSR

JR Q@Y VSRSP MRIHIW IRGSRXVEV IWXIGET°XYPSIRJSVQEXS Z°HIS
MRGPYWSTYIHIWMVYRTSGS QeWEPPa |IRIPWIKYRHSTEVEETVIR
EPERePMWMW HIHEXSW %QFSWQTHYPSWWSRKVEXYMXSW]GS
TSRIVETVYIFEXSHSPSUYIZEWEETVIRHIVIRIWXIGET°XYPS

,OY=- IWPE TVSKVEQEGMIR#

(1''RXVIPEW HMJIVIRXIW HYSRKNEWBBIMNMIRHIQSW IRGSRXVEV PE U
WSREPQIRXI QI KYWXE QeW IWPE WMKYMIRXI
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4VSKVEQEV GSRWMWXI IR HIXRMV YRE WIGYIRGME HI MRW X
HIREHSV HIFIINIGYXEV TEVE VIWSPZIVYRTVSFPIQ

*osGMP ,RS# %W°TYIW YRTVSKVEQE RSIWQaeWUYIYREPMWXE |
YRTVSFPIQE 4EVEIPPS YR TVSKVEQE EGITXEVe YRIGBRYYWXS |
] KIRIVEVe WEPYHEAIW S VIWYPXEHS HIINIGYXEVY PEW MRWXVYG

%TVIRHIVETVSKVEQEV IRXSRGIW RSWMKRMxXGE SXVEGSWEUY
GME HI MRWXVYGGMSRIWUYI YR SVHIREHSV HIFIINIGYXEV TEVE
IRIJVIRXIQSW :SPZMIRHS EP INIQTPS UYILIQSW ZMWXS IR IP GET
IR

(IWGEVKEV ]TVITEVEVYRGSRNYRXS HIHEXSW
(IXRMV YR QSHIPSHI %TVIRHMAENI 4VSJYRHS
JRXVIREV IP QSHIPS

JZEPYEV IP QSHIPS

IWEV IP QSHIPSTEVELEGIVTVIHMGGMSRIW

c 0N = o

JPWMKYMIRXIVIXSWIVa XVEHYGMV IWXSWTEWSWEYRPIRKYENI
4EVEIPPS XIRIQSWERYIWXVEHMWTSWMGMIR HMIJIVIRXIWLIVVE
EPSPEVKSHIIWXIGET°XYPS

S9RIJIGXSWIGYRHEVMS HIETVIRHIVETVSKVEQEVIWUYI| EP LEGI
GETEGMHEHHIVIWSPYGMY{R HI TIWSSHA (EW EARX/VBREKSIWRSH S E TIRW E
HI QERIVE PIKMGE ] IWXVYGXYVEHE )WXS XIHSXEVe HILIVVEQM
IRXYZMHEHMEVME QuWEPPa HIPETVSKVEQEGMYR

,O9Y=-IWYREPKSVMXQS#

JP WMKYMIRXI GSRGITXS HIPUYI ZEQKRBVEMDREFFEVEWME XEQFM-R
GSQ»“ZR IR PE TVSKVEQEGMYR ]JUYILEGI VIJIVIRGME EPE WIGYIR
SVHIREHSV HIFIWIKYMVTEVEVIWSPZIVYRTVSFPIQE 'SQS ZIVIQ
XVYGGMSRIWHIFIRMRHMGEV EP SVHIREHSV GTQS QERMTYPEV T
IWXEQSW XVEFENERHS 9REPKSVMXQSUYIIWGETEMHIVIWSPZI\
YR EPKSGXYBEITXNIGMWRIP GEWS GSRXVEVMS HIGMQSW UYI IP EI
FYKSIVVSV

rv
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)P GSRGITKSKAHMGLS IR MRKP-W WITSTYPEVMAfTSVYUYIPSW
HIREHSVIW JEPPEFER E QIRYHS HIFMHS E MRWIGXSW UYI W
GMVGYMXSW ]TVSZSGEFERUYIRSJYRGMSREVER GISVVIGXE

3XVS GSRGITXS QY] MQTSVXERMIREHMR XI$ RKEQTSVEP GSQS IR X =\
HI QIQSVME JIW UYI YR  EPKSVMXQS TYIHI WIV GSVVIGXS TIVS
INIGYXEVWIS RIGIWMXE QYGL°WMQE QIQSVME TYIHIWIV MR¥»%2XM

TEQSW ZEVMSW INIQTPSW HI EPKSVMXQSW WIRGMPPSW EQSW
IRGSRXVEV YRETEPEFVEIRIPHMGGMSREVMS IWSWPMFVSW IR
RIWHI XSHEW PEW TEPEFVEW J]UYI WSPS WI YWER TEVE GEP"EV )
EPKSVMXQS WIVa HI XMTS EPIEXSVMS %FVMVIQSWIP HMGGMSRI
TVSFEVIQSWWMRYIWXVETEPEFVEWIIRGYIRXVEIRIWE TeKMRE
HS RYIWXVS SEFNIXMZS )R GEWS GSRXVEVMS GIVVEVIQSW IP HM
TVSGIWS )W IWXI EPKSVMXQS GSVVIGXS# (ITIRHI WM PE TEPEF
IRIPHMGGMSREVMS IRXSRGIW IRIPP°QMXI GYERHS LEJEQSW E
REWIREPK“2R QSQIRXSLEFVIQSWEGIVXEHS )WXSTYIHITEWEV E
YRQMPPTR 7MPETEPEFVE RS IWXa IRIP HMGGMSREVMS WMR |
EPKSVMXQSUYIHEVe EXEWGEHSIRYRFYGPIMRXRMXS )W IXGMI
XEQSWEPETVMQIVEW?® TIVS WM XIRIQSWUYIEFVMV IPHMGGMS
XERXS )WXIXMTSHIEPKSVMXQSIWXa WYNIXSEPE"EV]GSRHMG
QY] 2XMP EYRUYITYIHEJYRGMSREV QY] FMIRIREPKYREW SGEW
TIVOQMXMV°EIRGSRXVEVPETEPEFVEUYI FYWGEQSW HIJSVQE W|
HEWWIV°EIPUYIGSRWMWXIIRMV T TeKMREE TaeKMRE IQTI"ERHS T
QERIVEWIGYIRGMEP LEWXE IRGSRXVEV PETeKMRE EHIGYEHE S
IPHMGGMSREVMS )WXIEPKSVMXQSIWGSVVIGXSTIVSTSGS IXxG
HVIOSWUYI VIGSVVIV XSHEW PEW TeKMREW HIP HMGGMSREVMS
TEWERHS PEW TeKMREWHIHSWIRHSW )RIWXIGEWSVIGSVXEQS
QSW MRXVSHMXMMBWRBETEMHI ZIVPS#)JIGXMZEQIRXI WMPE TEP
WIIRGYIRXVENYWXS IRXVIPEWHSW TeKMREW UYI| TEWEXSW RY
XMIRIJeGMP WSPYGMITR J]IWUYITSHIQSW ZSPZIVYRE TeKMRE E>
QSWTEWEHS 7MRIQFEVKS IWXSEWYQIUYIIPHMGGMSREVMS IV
JWXI LIGLS RSW TIVQMXI TSRIV HI QERMxIWXS UYI PE QERIVE IR F
HSWRYIWXVSWHEXSWEJIGXEEPEIXGMIRGME HIRYIWXVSW EPK:
HIXEPPIGYERHS LEFPIQSW HI IWXVYGXYVEW HIHEXSW -RXVSH
ELSVE HIWEVVSPPEV YR %2PXMQS EPKSVMXQS QYGLS QeW IXGMIF

SwW
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REVME IPGYEPTVSFEFPIQIRXIPPIZIWE GEFSHIQERIVE MRGSRYV
IPHMGGMSREVMS TSV PEQMXEH )RIP GEWS HIUYI RYIWXVE TEF
QMXEH VITIXMVIQSW IPTVSGIWS GSRIWXE QMXEH )RGEWS GSR
HE QMXEH (I IWXE QERIVE IR GEHE TEWSVKIVE FMIRCGMQSWE BE
QMXEHIPR%QIVSHITaeKMREWUYI XIRIQSWUYI QMVEV )WXI EPKS
]JIWYRINIQTPS HIEPKSVMXQS QY] YXMPM*"EHS TEVEIRGSRXVEV
HIHEXSW

%PKSVMXQS 'SVVIGXS )XGMIRXI 'SRHMGMSRIW
%PIEXSVMS 2S 2S 2MRKYRE

7TIGYIRGMEP 7° 2S 2MRKYRE
7TIGYIRGMEP HIHSW IR HSW 7° 2S (MGGMSREVMS SVHI
&Y¥»WUYIHE FMREVME 7° 7° (MGGMSREVMS SVHII

AWIYHSGTHMKS

%RXIWHITEWEV EPEMQTPIQIRXEGMIR HIEPKSVMXQSW YWERH?S
QSWEMRXVSHYGMV YRELIVVEQMIRXE QW ITYSPS & RMKERDS-CIVRHVEGE
GSRWMWXIIRHIWGVMFMV PEW HMIJIVIRXIW MRWXVYGGMSRIW P.
NI REXYVEP TIVS GSR YRE IWXVYGXYVE WMQMPEV E PE HI YR PIRK
QERIVE TSHIQSWHIWGVMFMYVY YR EPKSVMXQS EEPXS RMZIP TEVI
TSHIQSW QeW XEVHI MQTPIQIRXEVIRGYEPUYMIV PIRKYENIHI TV
TWIYHSGfHMKS TEVE IP EPKSVMXQS HIF2WUYIHE WIGYIRGMEP V

u %FVMVIPHMGGMSREVMS TSVPETVMQIVE TaKMRE
r 'SQTVSFEVWMPETEPEFVEUYI FYWGEQSW WIIRGYIRXVE IRF

s 7TMIWEW® LIQSW XIVQMREHS
= T MRS TEWEVEPEWMKYMIRXI TaKMRE]ZSPZIVEPTEWST

s 7TMLIQSWPPIKEHS EP XREP HIP HMGGMSREVMS PETEPEFVE

, 81 ZIWGETE"HI IWGVMFMV IP TWIYHSGYHMKS TEVE IP EPKSVMXQ

4SV SXVSPEHS IPTWIYHSGfHMKS TEVEIPIRXVIREQMIRXS HIRYI
X1

su
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U 4VITEVEVIP GSRNYRXSHIHEXSWHIIRXVIREQMIRXS HIWGE'
r (IXRMVPEEVUYMXIGXYVEHIPEVIHRIYVSREP

s (IXRMVPEJYRGMIYRHIT-VHMHE]IP STXMQM~MEHSV

t -XIVEVWSFVIIPGSRNYRXS HIHEXSW

s +|RIVEWERBLHEXSW

= 'EPGYPEVPEWEPMHEHIPEVIHRIYVSREP

= 'EPGYPEVIPZEPSVHIPEJYRGMY{R HIT-VHMHE
m %GXYEPM"EVPSWTIWSWHIPEVIHRIYVSREP

u G6ITIXMVIPTEWStYRR%ZQIVS HI MXIVESMSORIW HIXIVQMREHS
JZEPYEV IP QSHIPS

(IRY1IZS RS XIEKSFMIWWMRSIRXMIRHIWEPKYRSWGSRGITXSW (
STXMQMPEKSINF SGLWVERXIITWXIPMFVSETVIRHIVaW IRHIXEPPI WY
MQTPIQIRXEVPSW IR 4]XLSRTEVEIRXVIREV XYW VIHIWRIYVSREF

OIRKYENIWHITVSKVEQEGMYR

4YIWELSVEUYILIQSW ZMWXS GTQS TSHIQSWHMWI"EV EPKSVMX(
ZEQSW E ETVIRHIV GTQS TSHIQSW MQTPIQIRXEVPSW IR YR SVHIF
VIQSW YRE QERIVE HI XVEHYGMV RYIWXVEW MRWXVYGGMSRIW E
MQEKMREV LEGIVIWXS EQERSWIV°E YRE XEVIEQY] XIHMSWE]TV
IRETPMGEGMSRIWGSQTPINEW TSVPSUYIWILERHIWEVVSPPEH
XVEHYGMV HIYRPIRKYENIQeWQERINEFPITEVEPEWTIVWSREW E
PSWSVHIREHSVIW )WXEW LIVVEQMGRRHEW R\H MNMBR WGCTRXRGS
WSRQaeWUYISXVSWTVSKVEQEWUYI XPMRKYENR HH GYBRVIIGHEG R T
HMKS QeUYMRE (I ITWXEJSVQE TSHIQSW INTVIWEV RYIWXVEW MR
WIEJaGMP HIIRXIRHIVTEVERSWSXVSW JUYIIPSVHIREHSV TYIH
HIP TVSGIXAMEHIYGGMIR

JWMWXIR QYGL°WMQSW PIRKYENIW HI TVSKVEQEGMYR UYI TSHIC
HI FENS RMZIP PIRKYENIHIEPXS RMZIP]PIRKYENIW HI TVSKVEC
HIFENS RMZIP WIGEVEGXIVM"ER TSV TVSTSVGMSREV YR QE]SV C
VIGYVWESEWHIEQIQSVME HI YR SVHIREHSYV TIVQMXMIRHS IP HIWE
QY] IXGMIRXIW E GSWXE HI YRE QE]JSVGSQTPINMHEHFYKWIYIHI V
%PKYRSWINIQTPSW HIIWXSWPIRKYENIWHIFENSRMZIP WSR " '

Sr
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4SV SXVSPEHS PSWPIRKYENIWHI EPXS RMZIP WI GEVEGXIVM*E
XVEGGMTR TIVQMXMIRHS EP HIWEVVSPPEHSV GIRXVEVWI IR PE
HIXEPPIW HI FENS RMZIP EP TVSTMS PIRKYENI S MRXIVTVIXEHSYV
KYENIWHIEPXSRMZIPWSR4]XLSR .YPMES .EZE7GVMTX 7M FMIF
HIETVIRHIV WYIPIRWIV QIRSW IXGMIRXIW UYI PSW HI FENS RMZ
ETPMGEGMSRIWIWXS RSWYIPIWIVYRTVSFPIQE |BANEFESSIW IWT
QS ZIVIQSW QaeW XEVHI 4SV %PXMQS PSWPIRKYENIWHITVSKVE
UYITIVQMXIREP HIWEVVSPPEHSY GVIEVTVSKVEQEWQIHMERXI P
XGSW GSQS FPSUYIWSHMEKVEQEW %PKYRSWINIQTPSW HIIWX
KVexGSW WSR 7GVEXGL &PSGOP] S OEB: Q3WHIRXEW ¥ RMPINETGHEWE
GMEVWIIRIPQYRHSHIPETVSKVEQEGMIR TIVSWYIPIRWIV QY]F
ETPMGEGMSRIWGSQTPINEW

JRPSUYIUYIHEHIGET°XYPS]HIPMFVS RSW GIRXVEVIQSW IR ET!"
IP% TVIRHMA"ENI4VSJYRHS 7TMIWXS IWHIXY MRXIV-W dWIKYMQ!

TM RYRGE LEW TVSKVEQEHS JUYMIVIWETVIRHIV XI|[VIGSQM

LSVMXEWNYRERBRESIRV HI TEWEV EPEWMKYMIRXI IGGMTI
Z°HDSI HINS YR TIUYI'S XYXSVMEP TEVEUYI ETVIRHEW PSW
GSW

4]1XLSR

,EGMIRHS YRVIWYQIRVeTMHSHIPSZMWXSLEWXEELSVE TVSKVE
TVSKVEQQEPK S MXKQIABRXMIRIR YRE WIVMI HI MRW X PYRBIGYWVES\R [ W |
HITVSKVEQEG MIMNEW WIV XVEHYGMHEW EGITHMKS QaUYMRE WSR
HSV TEVE VIWSPZIVYRTVSFPIQE OEIPIGGMIR HIP PIRKYENIHIT
HIXIVQMREVa IPIWTEGMS HITSWMFMPMHEHIW UYI XIRHVIQSW E
ERePMWMWXHEGIEKBW IEVR MRRKM"ENI TVSIJYRHS ] SXVEWHMWGMTI
PSUYIPPEQEQSW -RXIPMKIRGME %VXMXGMEP 4]XLSRIWIPVI]M
TPIWIJEGXSVIW %PKYRSWEHIWXEGEVWSR WYJEGMPMHEHHI Y\
TEVE KIRXIUYI IWXa ETVIRHMIRHS ETVSKVEQEV [IWYRPIRKYEN
IR;MRHS[W 1EG37]0MRY\ IRXVISXVSW IWYRPIRKYENIHIGTHI
“LPXMQS TIVSPSQueWMQTSVXERXI XMIRIYREIRSVQI GSQYRMHE
IGSWMWXIQE HIPMFVIV°EWUYI MQTPIQIRXER QYGL°WMQE JYRG|

SS
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ZIGLEV WMR XIRIVUYI HIWEVVSPPEVPE RSWSXVSW QMWQSW 4Y
WSFVI4]XLSR4RMWRE [IF

4VMQIVSW TEWSW

'SQS JELIQSW ZMWXS IR IP GET°XYPS ERXIVMSVY PE JSVQE QaW
41XLSR IW YWHEPEHWR WIVZMGMS KVEXYMXS HI +SSKPI UYI RSW TI1V
4]1XLSRIRPERYFI 4EVEIPPS WMQTPIQIRXI XIRIQSWUYI MV E PE
RYIZSS XIFSYSROHSGYQIRXSHSRHITSHIQSWIWGVMEMV]INIGYXEV C
GVIEHS TSHIQSWIQTI"EVEIWGVMFMV GfHMKSIRPEWGIPHEWHI
IWGVMEMM -~ E O N]INIGYXEVPEGIPHETYPWPRPRBHS EF EY X® REHR E

MAUYMIVHE HI PE GIPHE 7M XSHS LE MHS FMER® MYM X SEHWFEH M $PHX
PEGIPHE d)RLSVEFYIRE %GEFEWHIINIGYXEV XY TVMQIV TVSKYV

A Untitled1.ipynb
O Py w B Comentario &% Compartir ¥
Archivo Editar Ver Insertar Entorno de ejecucién |

+ Codigo + Texto DBAM v ~
ISCO

oG @ E

o ° print("Hola mundo")
s

Hola mundo

2SXIFSEUWMEVMTXW

OSWSXIFSS@WNEHIVRSW WSRIRXSVRSW MRXIVEGXMZSWUYITIV
KSIRIP REZIKEHSV )WXSW GYEHIVRSW IWXaR JSVQEHSW TSV GI
XMTSW GIPHEW HI GTHMKS ] GIPHEW HI XI\XS OEW GIPHEW HI G
XMIRIR GTHMKS 4]XLSR QMIRXVEW UYI PEW GIPHEW HI XI\XS GS
lIEVOHS¥#HIQeW PSW VIWYPXEHSWHIPEW GIPHEW UYI GSRXMIR/
RSXIFSBRGPY]IRHS MQaKIRIW ] KVaxG ERS X)WXSRLIBRKISH/IRPSSMH | E P
TEVEIPTVSXSXMTEHS VeTMHS HI MHIEW PEIN\TPSVEGMYR]ER=aP
HI MRJSVQIW 'SRPEE]YREVYHHKERWYRWBMWSRIW MRGPYWS WI TYIHI |
]GVIEV TVIWIRXEGMSRIW TeKMREW [IF dS MRGPYWS PMFVSW G
HS 4SV SXVS PEHS YRE ZI" LEJEW HIWEVVSPPEHS XY GfHMKS ] L

st
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IWVIGSQIRHEPPEVNMBEEWG LMZSW HI XI\XS UYI GSRXMIRIR XSHS IP
INIGYXEVWI GSQS ZIVIQSW QueW EHIPERXI

T™M FMIRTYIHIW X\RES>EHR ERIGRERIVE PSGEP PYIKS ZIVIQSW GTQS
VMSW WIVZMGMSW UYI RSW TIVQMXIR XVEFENEV HMVIGXEQIRXI
HI +SSKPI TIVS XEQFM=-R XI TYIHI MRXIVIWESX GLSENOER KZIM W X E " §
%QFSW SIJVIGIRPETSWMFMPMHEH EHIQeW HIINIGYXEV RYIWXYV
RSWTIVQMXIEGIPIVEV IPIRXVIREQMIRXS HIRYIWXVSW QSHIPSW

8SHS IP GTHMKS UYI ETEVIGI IR IWXI] PMFRSXN & B SEORSEI WIFTXINEV P ¢
MRHMUYI PS GSRXVEVMS TSV PS UYI|I HINS E XY IPIGGMYR PE TP
WMIRXIW QaeW GTQSHS XR/EXIEFFNSEBMBERIRI 7M TVIXIVIW&VEAKNE V
IWXYTIRHS )RGYEPUYMIVGEWS XIVIGSQMIRSXUKNS IHDUVWEQMPME
WSR YRELIVVEQMIRXE QY] %2 XMP TEVE IP HIWEVVSPPS HIETPMGE

-RWXEPEGMIYR

-RHITIRHMIRXIQIRXI HI WM H I GRM$N W SSW B/E NENMWGECBQMIRHS GSR
XKYVEV YR IRXSVRS HI HIWEVVSPPS IR XY SVHIREHSY BR UYI PP
TVIOMRIGSRXVETSWMGMIR E XVEFENEVGR GEEXS U ROBEVRZMFW X E
ERXIWYWERHS 'SPEF )RIPTVMQIVGEWS PSWVIGYVWSW GSQT
PSWUYI HMWTSRKEW IR XY SVHIREHSY GSR PEW PMQMXEGMSR
HS XIRHVeW QaW yI\MFMPMHEH EPELSVEHIIPIKMVPSWVIGYVW
QE]SVGSWXI]GSQTPINMHEH

0STVMQIVS UYI RIGIWMXEW TEVE IQTI"EV E TVSKVEQEV GSR 4]X
J\MWXIR ZEVMEW EPXIVREXMZEW TIVSMMWNY\EIR 3RQYRWBGHMRIW Y
KVEXYMXS]HIGfHMKS EFMIVXS HIWEVVSPPEHS TSV 1IMGVSWSJX
4IXLSREXIFSITWHIW MRWXEPEVPSIRGYEPUYMIVWMWXIQE STIV
GMSRIWUYIIRGSRXVEVeW IRWY TeKMRE [IF 9RE ZI"MRWXEPEHS

su
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el B2 U8 - @ mainpy X

% main.py % main.py
1 print{("Hola mundo"))|

NSOLE  TERMINAL Blzsh + -

n3 main.py

-+ python D

®0A0 # Live Share LF {§ Python 3.8.264-bit @ Galive & / Spell / Prettier & [

OEETEVMIRGME XREP HI XY IHMXSV HITIRHIVa HI PE GSRXKYVEGM
TSRIRXIW TVMRGMTEPIW UYI YWEVIQSW WSR IP IN\TPSVEHSV HI E\
IP TERIP TVMRGMTEP HSRHIIWGVMFMVIQSW IP GTHMKS HI 4]XL:
UYI YWEVIQSW TEWEGWMMIXWEW TVSKVEQEW 8IERMQSEUYIGVII
GLMZS EPUYITYIHIW FRPERQIPWQMWQS GSRER FMSSOLIRSW ZMW X S
ERXIWs w2 ~ E O 4EVETSHIV INWGWRERMAXLSR YWEQSW IP GSQI
1 @6 WIKYMHS HIPRSQFVIHIP EVGLMZS 4EVERYIWXVSINIQTPS

JRIPINIQTPS HIPE MQEKIR TYIHIW@&4V |IPsGSIREPEHSVQMREP ]E U®
IWXS] YWERHS PE ZIVWMITR s HI 4]XLSR EYRUYI TSV PS KIRIVEP
MRHMWXMRXEQIRXI

)W TVSFEFPI UYI IR XY SVHIREHSV ]JE XIRKEW MRWXEPEHS 4]XLS
INIGYXEV IP GSQERHS ERXIVMSV ]1ZIVWMJYRGMSRE )R GEWS G
J\MWXIRZEVMEW JSVQEW HI MRWXEPEV 4]XLSR PEQaW WIRGMP|
XVYGGMSRIWMMREESIBMEPXIVREXMZE G SR RNMOSHERHEHYNMWEXV MFY G |
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HI 4]XLSRUYI MRGPY]IEHIQaW YR KIWXSVHITEUYIXIW EYRUYIW
TSGS QueWGSQTPINE

JRGYEPUYMIVGEWS ZEWE TSHIVMRWXEPEV PMRAYVIMSBAWWNMERHS
TPS TEVE MRWXEPEWHHEIBMRKEQ/SYW IP S QBRHS E1_GRFPE XIV
QMREP )WXI TEUYIXI RSW TRSXMXNMIROMENG ERN XEBNVE IPPS INIGY X
GSQERHIS@o4 @0IRPEXIVQMREP YWXSEFVMVa YRERYIZE TIWXE
KEHSV GSR IP IN\TPSVEHSV HI EVGLMZSW HI .YT]XIV (I RHEXEUY® T
FSSGWFVMVPSWUYI]EXIRKEQSWIRRYIWXVS SVHIREHSYV %PXIV
RSXIFESWHI - MWYEP 7XYHMS 'SHI QM STGMYRJEZSVMXE 4EVEIF
IR;61_ ] ®FVIPSIRIPIHMXSYV

2 python DB O os

ERERBRL S - # main.ipynb X & m -

& main.ipynb B main.ipynb > @ print("Hola mundo")
& main.py -+ Code - Markdown | [> RunAll -.- [, base (Python 3.9.13)
= [;’T [:"j E @
B> print("Hela mundo")
[11 v 0.5s Python

Hola mundo

® 0 /A0 #£ Live Share LF Cell1of1 @ Golive £ / Spell  Prettier &'

)P 2PXMQS TEWS TEVE HINEV XSHS PMWXS IW MRWXEPEV PE I\XIF
IPPS EFVIIPTERIPHINXIRWMSRIW]FYWGE 4]XLSR d-RWXEPE P
QeW E]JYHE IR IP TVSGIWS HI MRWXEPEGMTR ] GSRXxKYVEGM{R X
ZMHIBSIPUYI PSLEGIQSW XSHSTEWSETEWS

S8EQFM-R XI VIGSQMIRHS UYI XI EGSWXYQFVIW E FYWGEV IR MR X
JEZSVMXE GYEPUYMIVIVVSV STVSFPIQE UYI XI ZEJEW IRGSRXV|
UYl XI ZER E WEPMV QYGLSW IVVSVIW QYGLSW ]J]YRE F2WUYIHE

sf


https://juansensio.com/ia/2

r -2863(9''--2% 0% '31498%"'--2'324=8,32

VIWSPZIVPSW 4YIHIW GSTMEV ] TIKEV IR XY REZIKEHSV IP IVVS\
TEVXIHIPIVVSV QeW VIPIZERXIUYIXITYIHEWIVZMV TEVEIRGSR

)P MRXIVTVIXEHSV HI 4]XLSR

%RXIW HI WIKYMV QI KYWXEV°E HIHMGEV YREW P°RIEW E I\TPMG
GYERHS INIGYXEQSW1IR&ESQEREHEMIR GYERHS INIGYXEQSW YRE
YRRSXIFSIFOEQFSW GEWSW PS UYI SGYVVIIWUYI YR TVSKVEQE |
HSV UYILEW MRWXEPEHS IR XY SVHIREHSY EP MRWXEPEV 4]XLS
QrUYMRE PSWGIVSW]YRSWUYIIPSVHIREHSVIRXMIRHI ]PSINI
HIWEVVSPPEHS YWERHSIPPIRKYENIHITVSKVEQEGMIRHIFENSR
IRXVIYR MRXIVTVIXEHSV]YRGSQTMPEHSV TIWIEUYIWYWJYRG
PEHSV XVEHYGIIP GTHMKSJYIRXIEGTHMKS QeUYMRE HIYRE ZI#
PSLEGIP°RIEEP°RIE YWXSMQTPMGEUYIPSWPIRKYENIWGSQTM
WIVVIGSQTMPEHSW GEHE ZI"UYIWIQSHMXGE IP GfHMKS JYIRXI
VEXSIRTVS]IGXSW KVERHIWGSRQYGLEW MRXIVHITIRHIRGMEW
XIVTVIXEHSW GSQS4]XLSR RSPSRIGIWMXER )WXSWIXVEHYGI
TVSKVEQEV EGSWXEHITIVHIVIXGMIRGME IR XMIQTS HIINIGYGM
KIRIVEHS TSVYRGSQTMPEHSV IW QeW IXGMIRXIUYIIP KIRIVEHS

JPIGSWMWXIQE HI 4]XLSR

BEP]GSQSLIQIRGMSREHS ERXIVMSVQIRXI PETVMRGMTEP ZIRX
SXVSWPIRKYENIWHITVSKVEQEGMIR IWIPKVERIGSWMWXIQE HI |
V°EWWSRTEUYIXIWHIGITHMKS UYI SXVSWHIWEVVSPPEHSVIW LE
TSHIQSW HIWGEVKEVRSW ] YXMPM2"EV HMVIGXEQIRXI IR RYIWXV
RIVEP WMUYMIVIWLEGIVEPKSIR4]XLSR TVMQIVSLE”YRE F%WI
IWQY]TVSFEFPIUYII\MWXE YREPMFVIV°EUYI]EPSLEKE ELSVV¢
HI MRXVE&ENKIBMNKW GTHMKS %PKYRSWINIQTPSWHIPMFVIV°EW IRJ

= OMFVIV°EW TEVE ERePMWMW HIHEXSW RYQT] TERHEW QEX"
= OMFVIV°EWHI1EGLMRIOIEVRMRK WGMOMX PIEVR \KFSSWX
= OMFVIV°EWHI (IITOIEVRMRK T]XSVGL XIRWSVyS[ OIVEW G

JRIWXIPMFVS ETVIRHIVaWENSWMBY KEPIMRWIXME/a HMWI"EV ] IRXV
RIYVSREPIWWMR PE RIGIWMHEH HI MQTPIQIRXEV HIWHI GIVS XS
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IWPEUYI XIVIGSQMIRHS YWEV IR XY H°EE H°E GSQS IWXYHMER X
HIP%TVIRHMA"ENI 4VSJYRHS 7TMRIQFEVKS IWMQTSVXERXI GSR
HIPMFVIV°EW TSV HIRXVS TSVPSUYIHIHMGEVIQSW YR TEV HI GE
HIVeW E YWEV PE2RNIQFVHVREJMI GSQS ZIVIQSW QuW EHIPERXI EQFI
TEVIGMHEW

TMUYMIVIW YWEV IWXEW PMFVIV°EW IR XYW TVS]JIGXSW IPTVMQ
ZMWXS YR INIQTPS HIGTQS MRWXEPEV PMFVIV°EW HI 4BXLSR YW
4EVE MRWXEPEV YRE PMFVIV°E WiV ¥ BR IRGWPXGEQHE RE B VWMIK WIN
HIP RSQFVIHIPEPMFVIV°E 9RE ZI®" MRWXEPEHE TSHVeW YXMPN
TEPEFVE&WIKYMHE HIP RSQFVIHIPEPMFVIV°E 4SVINIQTPS

161 6 8@ E 1_

-RWXEPEVe PEPMFVIV°EHI2YQT] ]

61 4@E 1_

XI'TIVOQMXMVe EGGIHIVE XSHE WY JYRGMSREPMHEH HIWHI XY G
PMFVIV°EHI2YQT] TEVE GEPGYPEV IP ZEPSV QIHMS HI YRE PMWX

61 4@E 1_

E1 ;@ MQ < < RN

(1ZYIPZIw

JWXE MRIJSVQEGMIR RSW TIVQMXI IRXIRHIV PEW TVMQIVEW P°R
TPS IRPEWGYEPIWMQTSVXEQSW PE PMFVIV°E RNIQPTE PR FBAM\WE
WGMOMXKQAIEWREQSW REAVYRBIMYURI RSW TIVOQMXI HIWGEVKEV PSW
YWEVIQSWTEVE IRXVIREVIP QSHIPS

64 8 @4 ;0@ 80@BI@ET@I6\ 10
61 4@E 1_"8 1
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leW EHIPERXI ELSRHEVIQSW IR IWXI EWTIGXS TIVS ERXIW RIGIV
GITXSWFeWMGSW HI 4]XLSR

'SRGITXSW FeWMGSW

9RS HIPSW TVMQIVSW GSRGITXSW UYI HIFIW GSRSGRNH{S\NXLSR
JWXSIWYRXMTS HIHEXS IWTIGMEP HI 4]XLSR]JUYIIWIP TVMRGM"
\MFMPMHEH 'SQS IR 4]3ESRXXBMSWER SHIV TSVINIQTPS IRZME’
ZEVMEFPI GSQS TEVeQIXVS HIYREJYRGMTR RS XITVISGYTIW W]
GMYR JEPS ZIVIQSW QuW EHIPERXI WMR UYIIP MRXIVTVIXEHSYV
PIRKYENIWIRPSWUYI I WMRSYXMPMA"EQSWPSW XMTSW EHIGYEH
RSJYRGMSRE )R 4]XLSR WMRIQFEVKS WSPS SFXIRHVIQSW IVV!
GMSRIW GSKENVESMN RS WSR ZePMHSW TSV INIQTPS WYQEV YR R
JWXS TYIHI HEV GSQS VIWYPXEHS IVVSVIW HMJ°GMPIW HI HIXIG)
GSRPPIZE YREKVERVIWTSRWEFMPMHEH

'SQIRXEVMSW

OSWGSQIRXEVMSW WSR YRETEVXIJYRHEQIRXEP HIGYEPUYMIV '
YREQERIVEY SXVEIRXSHSWPSWPIRKYENIWHITVSKVEQEGMIR
WIiVa MKRSVEHS TSV IP MRXIVTVIXEHSY SGSQTMPEHSVY TSV PS
IWPSUYILEGIIPGYfHMKS]TSVUY-PSLEGI HSGYQIRXEVPS S MRC
SXVSWHIWEVVSPPEHSVIW )R 4]XLSR PSWGSQIRXEVYSHNEWI W (
PSUYIIWGVMFEQSWE GSRXMRYEGMIR HI IWXIW°QFSPS WIVa MK

TMKYMIRHS GSR RYIWXVS INIQTPS HIWTY-WHIMQTSVXEV ZEVM
IPWMKYMIRXI GSQIRXEVMS
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(TRYIZS ITWXIXI\NXSWIVea GSQTPIXEQIRXI MKRSVEHS TSV IP MRXIV
WMVZI TEVE SVKERMM"EV ] IWXVYGXYVEV QINSV RYIWXVS GTHMK
RYIWXVS GfHMKS TYIHE IRXIRHIV QINSVUY-IWPSUYILEGIRPEW

:EVMEFPIW

OSWMKYMIRXIUYIIRGSRXVEQSWIRIPINIQTPS IW

68@ C eg@I6\ 1 oM@\ 4 X486 C N
l< _ ¢ 068@Q @RgX E@®8;'8@_10M 1;6 @ Ng@LB@RNY EDS;
‘8@ _1@MN

d9J EUY° IWXeRTEWERHS QYGLEW GSWEW :EQSWE MV TSV TEVX

)P WMKYMIRXI GSRGITXS FeEWMGS UYI XEQFM-R IRGSRXVEVaW |
KYENIWHI TVSKVEQEGMITR WSR PEW ZEVMEFPIWV IIREI RGWNEEE P |
YR SENIXS IR QI)PSWMEYMIRXI GfHMKS GVIE YRSRER MMEFBVPPEQE

“Ch? ’h

'SQSTYIHIW ZIV TEVEGVIEVYREZEVMEFPIWMQTPIQIRXI XIRIQS
EWMKREVPI YR ZEPSV YWERHS XE SR IR'EHSRIGIWEVMS IWTIGMXxG
HEXS HIPE ZEVMEFPI JEUYIIP MRXIVTVIXEHSV PSHIHYGI EYXSC
GSRSGIGOWISEHS HMRRXMGSN PIRKYENIW GSQS 'S’ IWRIGIWE\
IPXMTS HIHEXS HIPE ZEVMEFPI EP GVIEVPE XWXBEHWY P/SXRKIMG S5

%W°TYIW IRRYIWXVSINIQTPS IWXEQSWGVIERHSSZEVMEFPIW
GSRXIRHVe IPVIWYPXEHS HI PE INV@YsC MA RUNT PEWSBEGKIERSW HE
HI PEFEWIHIHEXSW 12178 GBS @8yYR 8 QeW EHIPERXI ZIVIQSW UY -
YREJYRGM{R OEW SXVEW HSW ZEVMEFPIW <1@] REGIRIWVIIIVIRC
'@ 74 WYIEGEFEQSWHIHIWGEVKEVY PSWGYEPIWIWS RGSRZIV XN
IP Q- X8HSg GSRZIVXMHSWEPSW XMTSW HI HEXSW EB@GYEHSW Y
'SQS TYIHIW ZIV IRWMQTPIQIRXI HSW P°RIEW HI GTHMKS IWXEQ
WEW IR PEWUYI MRXIVZMIRIR LEWXE s PMFVIV°EW HMJIVIRXIW
YIN\MFMPMHEH HI 4]XLSR]WY IGSWMWXIQE HIPMFVIV°EW EYRUY
TVMRGMTMS

tu
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"EQSW E HIXIRIVRSW IR IWXITYRXS TEVE IRXIRHIV GTQS TSHIQS\
XMTSWHIHEXSWIRYRSVHIREHSVTEVE TSHIV PPIZEV EGEFS HM

6ITVIWIRXEGM{R HIHEXSW

'SQSLIQSWZMWXSTVSKVEQEVRSIWQaeWUYIHIXRMVYREWIGYIR
SVHIREHSV HIFI PPIZEV E GEFS 41VS ,GTIQS TSHIQSW HIXRMV IW)
PEW TIVWSREW RSW GSQYRMGEQSW IRXVI RSWSXVSW YXMPM”ME!
GEQFMEV MRJSVQEGMSYR (I IWXE QERIVE WM IWPETVMQIVE ZI"
JUYMIVIWUYI XIWEPKE QIHMS FMIR WIKYMVaW YREW MRWXVYGC
QIVS TSRHVaeW E GEPIRXEV IPEGIMXIIRPETEIPPE HIWTY-W E’'E
HIWTY-WIP XSQEXI IXG (I ITWXE QERIVE WM WMKYIW PEW MRW X
WIKYMVaW XY SENIXMZS )R IWXI GEWS IP PIRKYENI REXYVEP TI
EGGMSRIWRIGIWEVMEW TEVE VIWSPZIVIP TVSFPIQE 9R SVHIRE]
PIRKYENIREXYVEP 9R SVHIREHSV WSPS LEFPEIP PIRKYENIHIYF

2SXE OSW EZERGIW IR IP GEQTS HIP 4VSGIWEQMIRKS HIP O
204 IWXeRTIVQMXMIRHSYREGSQYRMGEGMITRIRXVITIVWS
TVIGIHIRXIW HERHSGSQSVIWYPXEHSUYITIVXPIWRS X-GRI
HI PPIZEV E GEFS XEVIEWUYI XVEHMGMSREPQIRXI RIGIWMX
XSWHITVSKVEQEGMITRWMQTPIQIRXI YWERHS IPPIRKYENI R
XGEVPSWTEWSWE WIKYMV 7TMRIQFEVKS LEJUYI HMWXMR
TVSKVEQEGMYR WM IWUYI TSHIQSW PPEQEVPS EW® ] PS U
GETEMHI INIGY XEW HR BAVY

JRTEPEFVEW HI %RHVIN/EVTEXL]

Andrej Karpathy & ithy - 24
The hottest new programming language is English

tr
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% PELSVEHIFYWGEV YREQERIVEHIVITVIWIRXEV MRIJISVQEGM(YR
WSR PESTGMITR MHIEP 4SHIQSW YWEV R¥%2QIVSW TEVE VITVIWIR:
IPGITHMKS %7'-- MQuKIRIW TSVINIQTPS YWERHSIP GTHMKS 6+
RIVE YRSVHIREHSVTYIHIEPQEGIREV]TVSGIWEV GYEPUYMIV XN
R»%“QIVSW SFZMEQIRXI d41VJIGXS =ELSVE ,GTQS VITVIWIRXEQ
HSVE7TM FMIRPSWLYQERSWYWEQSWYRWMWXIQERYQ-VMGS IR
HSWQERSWGSR UwWHIHSW]GSRXEV QeW EPPoe HI aow WI PIW LM~S
TEWEHSW PSWSVHIREHSVIWYWERYRWMWXIQE RYQ-VMGS IRF
SVHIREHSVJYRGMSRE GSR IPIGXVMGMHEH J]PSWHSW 2RMGSW
GSRIPIGXVMGMHEH IW S FMIRLE]IPIGXVMGMHEH U SFMIRRSP
YREFSQFMPPEUYITYIHIITWXEVIRGIRHMHE SETEKEHE

4IVS RSWSXVSWTSHIQSWGSRXEV QeWEPPoHlIluw J]PSWSVHIREH
MRKIRXIW GERXMHEHIW HI MRISVQEGMTR TSV PS UYI TVSFEFPI
Hlir '"MIVXS 4EVE IRXIRHIVGYQS YR SVHIREHSVIWGETEMHIVITV
XIRIQSWUYIIRXIRHIVTVMQIVS GIQSPSLEGIQSW RSWSXVSW 7N
FEWI 0w HMWTSRIQSW HI PSW H°KMXSW HIPw EPv ,UY-SGYVVIC
TSV INIQTPS IP R%QIVStrv GYEXVS QMP HSWGMIRXSW WIWIRX
GSKIQSW IP H°KMXS UYI IWXe QaW E PE MAUYMIVHE IPt ]PS QY
IPIZEHEEPETSWMGMYRIRPEUYIWIIRGYIRXVEIPH°KMXS I1QTINE
GSRPETSWMGMITRw 6ITMXMIRHSIP TVSGIWSTEVE XSHSW PSW H
4 1°+2 10°+6 10'+9 10° =4000+200+60+9=4269 )WXS IW YR TVSGIWS U
PEWTIVWSREW PPIZEQSW E GEFS HI QERIVE MRGSRWGMIRXI ] R
VITVIWIRXEVGYEPUYMIVR%QIVSIRFEWI 0w

8l VIXSEUYI ETPMUYIW PE QMWQE PITKMGE TEVE HIWGYFVN
FEWIuw WIVITVIWIRXER GSRPSWR»%LQIVSW www wwu]uwu |

JR PE NIVKE WI GSREEEGBISR SRS HI PSW H°KMXSW UYI GSQTSRIR
FEWIr %W°TYIW IPR%QIVSuUwuWIGSQTSRIHIsFMXW

4SVHIRXVS YRSVHIREHSVIWXa GSQTYIWXS TEY @QMWPPREN® D MP P
HEW XVERWMWXSVIW GETEGIWHIVITVIWHRNBEMRTISSGEWE\ R Y)GU
IWIPJYRHEQIRXSYXMPMAEHS TSV XSHSWPSWHMIJIVIRXIWXMTS!
ERYIWXVSEPVIHIHSYV HIWHIPSWKVERHIWGIRXVSWHIHEXSWPP
RIZIVEW VITPIXSW HI TVSGIWEHSVIW REERWEERVEERPSGWH Y GIS Q¥
SVHIREHSVIW UYI PPIZEQSW IR IP FSPWMPPS IR RYIWXVSW XIP-.

ts
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SVHIREHSVIW HI WSFVIQIWE TSVXaXMPIW | MRGPYWS PSWUYI IF
HSQ-WXMGSW]SXVSWHMWTSWMXMZSWHIYWS GSXMHMERS =1
SVHIREHSVIW IR XSHEW TEVXIW TVSGIWERHS IWXSW YRSW]GIV

AYIHIWETVIRHIV QeW WSFVIIPJYRGMSREQMIRXS HI PSW SVHIRE
TSRIRXIW '49W HMWGSWHYVSW QIQSVMEW @M¥MHI$49W G I[IRIP’

6ITVIWIRXEGMYR HI XI\XS

9R SVHIREHSV IW GETE”A HI VITVIWIRXEV MRJSVQEGMYIYR HI XMTS
YRR¥»QIVSEGEHEPIXVE (ILIGLS IRIWXEMHIEWIFEWERTVIGMYV
%7'-- UYIYWE FMXWTEVEVITVIWIRXEVPIXVEW]GEVEGXIVIW S
HI U ]srFMXWGETEGIWHIVITVIWIRXEY GEVEGXIVIWIRGYEPU
UYIVMHE” | MRGPYWS XEQFM-R IQSNMW

4SVIRGMQE HI IWXSW IWXaRHEVIW TSHIQSW IRGSRXVEV HMJIVII
YXMPMA"ER IWXSWGIHMKSW EHIQaWHISXVSWQIXEHEXSW TEVE
TPSW WSR PSW JSVQEXSW 4(* (3'< ,810 <10 .732 '7: IXG 7MQ
VIRXIWISVQEW HI SWNMEMMSBWPHWIQSW GSRSGIV HI ERXIQERS™
MRXIVTVIXEVPSW GSVVIGXEQIRX]I TSVIWSRSTYIHIWEFVMV YR

6ITVIWIRXEGMYR HI MQueKIRIW ] Z°HIS

(lTPEQMWQE QERIVEUYI TSHIQSW YWEV R¥%2QIVSW TEVE VITVIWIF
HIQSW LEGIVPS QMWQS TEVE VITVIWIRXEV GSPSVIW )\MWXIR Q°
TVIWIRXEVGSPSVIW HIPEQMWQE QERIVEUYII\MWXIRHMJIVIRX
XINXS 9REHIIPPEWIWIPJSVQEXS6+& UYITIVQMXIHIXRMV GYEP
FMREGMIR HIPSW GSPSVIW VSNS E*"Y%PH ZWH S&RIYWYMRKPEW Wi WP
TYIW TSHVIQSW VITVIWIRXEV GYEPUYMIV G FNMRVBYM WHERBRHIVR R
XIWEPEMRXIRWMHEHHI GEHE GSQTSRIRXI

TMRIQFEVKS TEVEVITVIWIRXEVMQeKIRIWRIGIWMXEQSW QaW HI
IPGSRGITKMHAR UYI YREMQEKIRRSIWQaeWUYIYREGYEHV°GYPE
GEHE YRS XMIRIYRGSPSVEWMKREHS 'YERXS QE]JSVHIRWMHEH X
]QeWHIXRMHE WIVe PE MQEKIR HIGMQSWUYI XMIRI QuW VIWSPY
QIRSVGERXMHEHHIT°\IPIW PEMQERKMIWBHEQeW FSVVSWE ]

tt
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=GSQS YR Z°HISRSIWQaeWUYI MQeKIRIWIRQSZMQMIRXS TSHV
QIHMERXI GSRNYRXSW HI MQeKIRIW E'EHMIRHS PE HMQIRWMIR
GSQBVEQI VGEXEWE HI JSXSKVEQEW UYI MRHMGE GYaRXEW MQuKI|
KYRHS EQE]SV XEWE HIJSXSKVEQEW QueWyYMHS WIVa I[P QSZM(

(lRYIZS TSHIQSW IRGSRXVEV Q%“PXMTPIW JIJSVQEXSW UYI YXMP|
SVHIRER HI HMJIVIRXI QERIVE E'EHMIRHS SXVSW QIXEHEXSW H
A4+ 42+ +-* 14t %:- IXG )W TSWMFPI UYI LE]JEW MRXIRXEHS EF
INIQTPS IRYRVITVSHYGXSV HI Z°HIS]RSLE]JEJYRGMSREHS )W.
HYGXSVRSLEWMHS GETE*"HI MRXIVTVIXEV GSVVIGXEQIRXIIPJS
UYIWIIRGYIRXAWBE@BBW) IXEHEXSW UYI GSRXMIRI

:SPZMIRHS EPINIQTPS

%LSVEUYI]JEWEFIQSWGYIQSIWTSWMFPIUYIYRSVHIREHSV VITVI
XVSW GVIEQSW YRE ZEVMEFPIPS UYI VIEPQIRXI IWXa TEWERHS T
GVIEHSIRPEQIQSVME HIP SVHIREHSY 9RE ZI"IP SFEFNIXSWILEGV
HMGIE 4]XLSRPEHMVIGGMTR HIQIQSVMEIRPEUYIWIIRGYIRXVE
PEZEVMEBNIPSUYI RSWWMVZIGSQS VIJIVIRGMETEVE EGGIHIV E

tu
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65" N

(1ZYIPZtuf ftt

4YIHIWMQEKMREVPEQIQSVMEHIYR SVHIREHSV GSQS YRE IWXETF
GS TSHIQSW KYEVHEV YR FMX HI MRIJSVQEGMYR wSu %P GVIE
VEXMZS FYWGEVe PSW LYIGSW PMFVIW RIGIWEVMSW TEVE KYEYV
MHIRXMXGEHSV HIP TVMQIVLYIGS YWEHS PEHMVIGGMITR HI QI1Q
RSUYIHERQeWLYIGSWPMFVIW IPWMWXIQESTIVEXMZS RS TSHYV
YR IVVSV

OEW ZEVMEFPIW IRV4JXVSRCWMERY HYWRX Q WEEKW MXGE UYI TSHIQSW
IPZEPSV HI YRE ZEVMEFPI IR GYEPUYMIV QSQIRXS WMQTPIQIRXI
JR PIRKYENIW HI FENS RMZIP GSQS 'S VIJINERGMEW EWXWRS/GRW
UYlI YRE ZI"WI GVIE YRE ZEVMEFPI RSWITYIHI GEQFMEV WY ZEP
GSQ@YXEFMBARHPH SR PEQE]SV°EHIXMTSWHIHEXSWWSR QYXE
'S' PEQE]JSV°EWSR MRQYXEFPIW )WXSIWYREHIPEWTVMRGMT
PIRKYENIW

'SQS TYIHIWMQEKMREY IRTVSKVEQEW KVERHIW GSR QYGLEW P
QYGL°WMQEW ZEVMEFPIW 4SVIWXIQSXMZS IWMQTSVXERXIUY
RSWWIEJeGMP MHIRXMXGEVPEW]WEFIVUY-GSRXMIRIR )\MWXI
RSQFVEV ZEVMEFPIW IR 4]XLSR UYI IW EGSRWINEFPI UYI WMKEW
WSWXIRMFPI]PIKMFPI TSV SXVSW TVSKVEQEHSVIW %PKYREWH

»m )QTI"EVIPRSQFVIHIPEZEVMEFPIGSR YREPIXVEQMR¥®“ZWGYF
XERXIW UYIWIIWGVMFIRIR QE]J»>-"WGYPEW

= OWEV RSQFVIWHIWGVMTXMZSWI QEENBW M IV IRVSIQEER HEYV Y R
HIgS GYEPUYMIV SXVS RSQFVITSGS HIWGVMTXMZS

= 7T MYWEW ZEVMEW TEPEFVEW TEVE RSQFVEV YRE ZEVMEFPI V
UYI WIGSRSG8GBQ38@
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T 461 @ C

m o

S8MTSW FaWMGSW

JR4]XLSR XIRIQSW ZEVMSW XMTSW HIHEXSW TSV HIJIGXS

" 2%QIVSW IRXIVSW

" 2%QIVSWHIGMQEPIW

" '"EHIRE HIGEVEGXIVIW XEQFMARXOARSOMHEW GSQS

" &SSPIERSW UYI %RMGEQIRXITYIHIR XSQRS/PSMN ZEPSVIW
= 'EHIRE HI GEVEGXIVIW IR JSV@@EXS FMREVMS

"EPSVIW MRI\MWsX IR XIW

y_@6
Y

@_MING @61 O@ X 406°1 @

)W HI X MRX

4EVE HIXRMV R%2QIVSW HIGMQEP;IWR' YME QIS WH IS YRIXSWEQSW PE
GSQE 4]XLSR MRXIVTVIXEVa UYIIWXEQSW HIXRMIRHS HSW R»%QI"

y_@o
"¢
@ _MJN

YW HI XM B X

y_@5o

tf
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680 8@ Md<é @G C@8 L'LE F g4 O0@iso " B

(1ZYIPZEPWI

y_@6
" Ch? “h

@ MJN

YW HI X MWTXS/

y_@6
" C 4EQ

@ MJN

JW HI XMEBSP

"CY @

@ M N

YW HI XMSRI8]TI

7TXVMRKW

4IXLSRIWYRPIRKYENIQY]TSXIRXIEPELSVEHIXVEFENEV GSR GI
EZIVEPKYREWHIPEWSTIVEGMSRIW QaeWGSQYRIWUYITSHIQSW
IQTI"EV TSHIQSWMWRMEWHS PEW GSQMPPEW WMQTPIW S HSFPI
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y_@6o

" Ch6 "hG Xu o0
" Cgb6 ‘gG @ 16U @8 Xu 60

-RGPYWS TSHIQSW YWEV XVMTPIW GSQMPPEW HSFPIW TEVE HIXR
TIXERHSIPJSVQEXIEHS

y_@6o

" G999

3EQ @'

999

146 ®™°N

(1ZzYIPZI

-LSPE

---UYI XEP

AYIHIWYWEV IPSTHVEKMSWRGEXIREV GEHIREW HI XI\XS KIRIVERHS
HI XI\XS GSRIPVIWYPXEHS HIPEGSRGEXIREGMI{R

“Cgo ‘g
I CgC3EU @  Bg

I ¢  Ag<ghA iG1l 1"@@ 16 OO s8@406 18

G XMIRIIP ZEPEV,UY -~ XEP#

4YIHIWWEFIVIPR%QIVS HIGEVEGXIVIW HI YRE GEHIRE HI XI\XS'Y

tv
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@ M'N<@ MiIN<@ MTN

(1ZYIPZIv Qu

4YIHIWEGGIHIVEYR GEVeGXIVGSRGVIXS HI YRE GEHIRESR XI\XS
PETSWMGMITR HIP GEVaeGXIV 8IRIRGYIRXEUYIIR4]XLSRPSW °R

"Q R< "Q R< "Q R< "Q R

(l1zYylP4dl S P E

‘0 R

(1ZYIPZI YR IVVSV

--RHI\)VVSV8VEGIFEGO QSWXVIGIRXGEPP PEWX

- 9WIVW WIRWMS (IWOXST PMFVS wsCT]XLSR MT]RF'IPP uMR U
--RHI\)VVSV WXVMRK MRHI\SYX SJ VERKI

4YIHIWEGGIHIVE YRVERKS Hl GEVEGXIVIW HI YRE GEHIRE HI XI\
IPVERKS HITSWMGMSRIW WITEVEHEW TSV HSW TYRXSW 8IR IR C
MRGPYWMZS ]IP WIKYRHS IN\GPYWWENH QBN ASIWWEMM FIRPEOW HIXE
GYERHS Z1 BQ&W

'Q: R< 'Q =R< ’Q = R

(1ZzYIP4ZISP SPE SP

4YIHIWVITIXMV YRE GEHIRE HI XI\ X8 YWERHS IP STIVEHSYV

uw
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(1ZYIPZISPELSPELSPE

4YIHIWWITEWEVIRRMRE PMWXEMWEWHS IP Q- X@HBWaRHSPI GSQS
TEVeQIXVSIP GEVaGXIVTSVIPUYIUYMIVIWWITEVEV PE GEHIRE |

O ¢ 1;81 6@NN

(@]

HXMIRIIPZERSNE= = ,UY- XEP#=A

SEQFM-R TYIHIW VIIQTPEA"EV YR GEVaeGXIV T&M SIEVEWWERIHPI | P
GSQS TEVaQIXVSIP GEVaGXIVUYIUYMIVIW VIIQTPEEV ]IP GEV=
IQTPEMEV

O

C 1;401 "T@@ 4 h 8 oM

O

HXMIRIIPEZEPBV,UY-EWI#

JWXSIWWSPSYRETIUYI"EQYIWXVEHIPSQYGLSUYI4]XLSRRSW S
HIQERMTYPEV GEHIREW HI XI\XS 7M UYMIVIW VWHESKI Y QIRAX ETG/NI RA
SXGMEP

3TIVEHSVIW

7TM FMIR LIQSW ZMWXS YR TVMQIV INIQTPS HI GTIQS YWEV STIVEF
TSV INIQTPS IPSWMNEHSMEVE GSRGEXIREVY GEHIREW 4]XLSR R
QuW STIVEHSVIWUYITSHIQSW YWEV GSR SXVSW XMTSW HI HEXSV
TEVEPPIZEVE GEFS STIVEGMSRIW EPKIFVEMGEW OSW STIVEHSYV

s ATEVEWYQEV

s WTEVE VIWXEYV

s FTEVEQYPXMTPMGEYV

m | TEVEHMZMHMYV

= .YTEVEHMZMHMV JUYIHEVRSW GSRPETEVXIIRXIVE

uu


https://docs.python.org/3/library/stdtypes.html#string-methods
https://docs.python.org/3/library/stdtypes.html#string-methods
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s FFTEVEIPIZEV YR R%2QIVS E SXVS

UTEVE SEXIRIVIP VIWXS HI YREHMZMWMTR STIVEHSV QTHYP.
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(1ZY1PZI

SBEQFM-R TSHIQSW GSQFMREV IWXSW STIVEREVEAEGS N PEMWIN KF
XEHS HIYRE STIVEGMTRE YRE ZEVMEFPI

>0

EXMIRIIPEZEPSV

'SRHMGMSREPIW

JWQY]GSQ“ZRIRGYEPUYMIVTVSKVEQEUYIRIGIWMXIQSWINIGY X
IRJYRGMYRHIYREGSRHMGM{R 4EVEIPPS HMWTSRIQSW HIPSW

m " OTEVEGSQTVSFEVUYIWIGYQTPIRHSWGSRHMGMSRIW

m 4TEVEGSQTVSFEVUYIWIGYQTPIYREHIHSWGSRHMGMSRIW
@TEVE RIKEVYRE GSRHMGM{R

m .6TEVEGSQTVSFEVWMHSWZEPSVIWWSR MKYEPIW

m .+tTEVEGSQTVSFEVWMHSWZEPSVIWWSRHMWXMRXSW

n < TEVEGSQTVSFEVWMYRZEPSVIWQIRSV UYISXVS
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RSIWEW® XIVIGSQMIRHSUYIZYIPZEWEPIIVIWXIGET°XYPS]LEF

4VS]IGXS

%RXIW HI GIVVEV IP GET°XYPS GSR PEW PXMQEW TEPEFVEW QI
GSRIPUYI TSRIVIR TVeGXMGE PSW GSRGITXSW ZMWXSW ] EW®° |
XVEXEHIMQTPIQIRXBWIIKS SIRBEIMMBIHES TSV IP QEXIQaeXMGS .SLF
'SR[E]JIRuvfw )PNYIKSHIPEZMHEIWYREYXTQEXEGIPYPEV IWH
UYIWIINIGYXEIRYREGYEHV°GYPEHIGIPHEW IRPEUYIGEHE GII
Y SXVS )RIP GEWS HIP NYIKSHIPEZMHE GEHE GIPHE TYIHI IWXE
GEHE GIPHEHITIRHIHIPIWXEHSHIWYWZIGMREW J]WIEGXYEPMA”
WSRPEW WMKYMIRXIW

m T MYREG-PYPEIWXa ZMZE ] XMIRIrSsZIGMREW ZMZEW WSF\
m T/MYREG-PYPEIWXa QYIVXE] XMIRIINEGXEQIRXISZIGMREW 2
» T/MYREG-PYPEIWXa ZMZE ] XMIRI QIRSWHIrsSQeWHIsZIGMR

4EVEPPIZEVE GEFSIWXITVS]IGXS HIFIVaW YWEV ZEVMEFPIW FY
GMSRIW ] STGMSREPQIRX!I GPEWIW 4YIHIWYWEVPEPMFVIV°E
HIPEJYRGMSREPMHEHUYI]E XVEIMQTPIQIRXEHE GSQS PE KIRI"
EW°GSQS 1EXTPSXPMFTEVE PE KIRIVEGMY{R HI ZMWYEPM"A"EGMS
ZIVIP TVSFPIQE TSV XY GYIRXE ERXIW HI QMVEV WSPYGMSRIW |
GEWS TYIHIW ZIV YR INIQ TERBYRWWISPMGERMTRMQIV TVSKVEQE UYI L
HS IWXEFE ETVIRHMIRHS E TVSKVEQEV [IR-QM S\ E RS GWSIRPIPXPRKIS
YRIWTIGMEP GEVM'S %HIQeW IWYREMRXVSHYGGMTR TIVIJIGXE
GMEP JEUYIPSWTEXVSRIWKIRIVEHSWGSRIWXI ETEVIRXIQIRXI
WMQTPIWTYIHIRPPIKEVEVIWYPXEVLMTRIXMGSW MRGPYWS LE


https://es.wikipedia.org/wiki/Juego_de_la_vida
https://juansensio.com/ia/4
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JWXaW PMWXS TEVEPS UYIWIZMIRI#

8SHSPSUYILEVIQSWETEVXMVHIELSVEEWYQIUYIXMIRIWYRFY
TVIWIRXEHSWIRIWXIGET°XYPS )RGEWSHIUYIRSPSWHSQMRIW
YRXMIQTS TEVE TVEGXMGEVPSW ERXIWHIWIKYMY 8EP]GSQS XI
GET°XYPS TYIHIWSWGMWREWSW BRIKYEXW MXSW]TSHVeW TVEG)
UYILEWETVIRHMHS LEWXE ELSVEGSR HMIJIVIRXIWINIVGMGMSW
HIPPMFVS GSRQE]SVWIKYVMHEH


https://www.elcursodeia.com

r -RXVSHYGGMIR EP TV
JYRHS GSR 4]XSVGL

)P GET°XYPS ERXIVMSV RSW LE WIVZMHS TEVE ETVIRHIV PSW GS
QEGMIR GSR 4]XLSR WMR IQFEVKS E PE LSVE HI IRXVIREV VIHI
QSWIRPMFVIV° EWUYI RSWJEGMPMXIR IP XVEFENS (I IRXVIPEW
EYWEW 416%HIQeW TSV IP GEQMRS ZIVIQSW PSW EWTIGXSW JYRI
TEVE ETVIRHIV GIQS]TSVUY-JYRGMSRE IP %TVIRHM"AENI 4VSJY
IP aPKIFVE PMRIEP IP GePGYPS HMJIVIRGMEP ] PE BGWERHEFMP MH
PEWQEXIQeXMGEW RS XITVISGYTIW JEUYIMVIQSW ETVIRHMIRF
TVMRGMTMSW FeWMGSW YWERHS 4]XLSR TEVE ZMWYEPM*EVPS
HMWI"EV]IRXVIREV VIHIWRIYVSREPIW % KVERHIW VEWKSW

m )P igi4a" R6 g'IW IP GEQTS HI PEW QEXIQeXMGEW UYI WI GIRXVE
ZIGXSVIW QEXVMGIW]PEWSTIVEGMSRIWUYIWITYIHIRVIEPN
QeW EHIPERXI XERXSPSWTEVeQIXVSWHIPEWVIHIWRIYVSR
TEVEIRXVIREVPEWWIVITVIWIRXERGSQS QEXVMGIW]ZIGXSV
WY MQTSVXERGME

m OF4 i'io 60°dW PE VEQE HI PEW QEXIQaeXMGEW UYI IWXYHME PS
VMSW )RIPGSRXI\XSHIP %TVIRHMA"ENI4VSJYRHS PETVSFEF
MRGIVXMHYQFVIUYII\MWXIIRPSWHEXSWHIIRXVIREQMIRXS
RIYVSREP

m )PuiE YE U4IRSW TIVQMXI HMWI'EV PSW EPKSVMXQSW UYI Y
PEW VIHIW RIYVSREPIW TIVQMXM-RHSRSW EGXYEPM”""EV HI C
HIYRQSHIPS HYVERXIIPIRXVIREQMIRXS TEVEMV VIHYGMIRH
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*VEQI[SHOWTVIRHMA"ENI 4VSJYRHS

'SQS ]JE XIGSQIRX-IRIPGET°XYPS ERX V&SN MPVISFSEFE R VO RXE WIY
QINSV VEWKS E H°E HI LS] )WXS MRGP YJ]VE®S [SSTEN EPIN? FA/NIWY IE &/
IRXVIREQMIRXS]TYIWXEIRTVSHYGGMYIR HIQSHIPSW HI -RXIPMK
PEWUYI QoW RSWMRXIVIWER IBVEQI[ENR¥E WER MSEN| 4VSJIJYRHS
QuW TSTYPEVIW WSR

= 8IRWSVYWAVEQI[SYOHIWEVVSPPEHS TSV +SSKPI]KSAT HI KV
HYVERXI QYGLSW E SW 4SHV°EQSW HIGMV UYIJYIKVEGMEW
AENITVSIJYRHSWITSTYPEVMAT TIVQMXMIRHS E MRZSWX MK E t
[EVIGVIEV ] IRXVIREV QSHIPSW HI QERIVE VIPEXMZEQIRXI W1
WY TVMQIVE ZIVWMYTR 8IRWVERVYBEGVEERRX| GSQTPINS HI YXMP
PSUYIWY T TSTYPEVMHEH HMW QM RIW]f @I 8@ OWH B/ UG BRPSW J
VSRETEVIGMIRHS %YREW® WY YWS IWXa QY] N\XIRHMHS IWT
IRTVSHYGGMYIR )RWY ZIVBIR WS QyB\VEIGAYEMXGEHS ] QINSVE
JEGMPMHEH HI YWS GSRZIVKMIRHSI]ROVGEEKMBMER GSROMWH |
HMWTSRMFPIWIRPEEGXYEPMHEH

" 4]XSVBVYSFEFPIQURXEIQH SMO TSTYPEV IRIP QSQIRXS HI IWG V|
P°RIEW (IWEVVSPPEHS TSV *EGIFSSO ELSVE 1IXE WMQTPM
"S]1IRXVIREQMIRXS HI VIHIW RI1YVSRE P | 4] X\MERG)NSERW [EVWR MR
JVEQI[SWOETVIRHIVEW E YWEV IR IWXI PMFVS

» .E\ +VEGMEW EP ETVIRHMAENI VIWY P X E &)RIVHS ¥ HEAMEB WKSP P S
HIJVEQI[SW®8KPI HIWEYESRRR SENIXMZS HI EGIPIVEV IP IRX
HI QSHIPSW HI ETVIRHMAENI TWSIVW)RWHEM AIRVEIBPBIPEHSY HI E
XS VIRHMQMIRXS UYI TIVQMXI INIGYXEV GTHMKS 4]XIMBR IR +4
YRVEQI[SNPEXMZEQIRXIRYIZS WY YWS IWXa GVIGMIRHS VaT
VIRHMQMIRXS EYRUYIIW QYGLS QoW @ 3QTP NS WYEI® H |
XYEPQIRXI IWXa VIWIVZEHS TEVE GIRXVSW HI MRZIWXMKEGM

= 3XVIWEQI[SVDOMQIVIGIR WIV QIRGMSRRHSWIWSERVSPPEHS TS\
IQTVIWE 8MR]'SVT UYI TVIXVERI [EWMENVNTIRUY IS IR X-VQMRSW
P°RIEW HI GTHMKS E PE ZI" UYI WIRGMPP S EHV W EIWSVIPEV IR G
JVEQI[SN@TTPI STXMQMAEHS TEVE WYW '49W ] +49W ] QYGLS

4SV SXVSPEHS I\MWXIR P SQM %BREIM HSFMMFYQBE EW UYI WI GSRW
TSVIRGMQE HIEPKYRS SYEYMSHRWMPBWVIW GSR IP SFENIXMZS HI
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https://www.tensorflow.org
https://pytorch.org
https://jax.readthedocs.io/en/latest/index.html
https://tinygrad.org
https://github.com/ml-explore/mlx
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YWS]I\XIRHIVWY VERKSHIETPMGEGMTR OSWQueW TSTYPEVIW W

m /IVEWYIIRWY ZIVWMIR s IW GETESHEYWEQE @RXEN | IR
IPFEGOIRWXE IWYRE PMFVIV°EQY] TSTYPEV HIFMHS EUYI TI
P°RIEW HI GfHMKS HMWI'EV]IRXVIREV QSHIPSWHIETVIRHM
IWXS PS GSRWMKYI KVEGMEW E YRE WMRXE\MW TVSTME TSV
LSVEHIVIWSPZIVTVSFPIQEW SGVIEV QSHIPSW QeW GSQTPIN

m 4]XSVGLOMKRERRMMRKV IV E MQTPIQ IR X)E It B4 TéSM RRGAMIEESHAP M X E
ZMHEEPELSVEHIIRXVIREVQSHIPSWHIETVIRHMA"ENITVSJYR
IRXVIREQMIRXS HMWXVMFXMHBEG OREHEF/IN BIVQ HRIOSW | X G ) W X
PEPMFVIV°EUYI]SYWSIRQMH°EEH°E TSVPSUYIXIVIGSQM|
EYRUYIRSPEYWEVIQSWIRIWXIPMFVS

*MREPQIRXI INMWXIR SXVEWPMFVIV°EWIRIPIGSWMWXIQEUYIR
QERIVE IXGMIRXI IR HMJIVIRXIW HMWTSWMXMZSW YRE ZI®" LER W
HIWXEXRZR¥Y YR ISVQEXS MRXIVSTIVEFPIUYI XI TIVQMXMVa INIGY X
HSWIR GYEIMEYXMI¥R B MIIVIRXIWHMWTSWMXMZSW HIWHIYR REZ
HMWTSWMXMIBWSYSRPE PMFVIV°E TEVE STXMQM"EV QSHIPSW IR -
TIGMEPQIRXIMRXIVIWERXIHEG & Q¥ @/TGEWVNEXWM DIRWSVIW VSFSX
EYXTRSQSW IXG

'SQSTYIHIWZIV IWXEQSWIRYRGEQTSQY]EGXMZSIRIPUYII\MW
]GEHEH°EETEVIGIRQaeW )RIWXIPMFVSRSWGIRXVEVIQSW IR 4
IPQueWWIRGMPPSHIYXMPM*"EV]»%“XMPEPELSVEHIETVIRHIV 7MF
PSWGSRGITXSW FeWMGSW XI VIGSQMIRHS UYI MRZMIVXEW XMI!
OMKLXRMRK JEUYIXITIVQMXMVaR GVIEV QSHIPSW HI QERIVE Q=

-RXVSHYGGMIR E 4]XSVGL

5Y- IW 4]XSVGL#

y_@ 41BW YRVEQI[$NA@Oz8 @E4 "~ WR GSRNYRXSHIPMFVIV°EW] LIVVE
RSWLEGIRPE ZMHE QaeW JeGMP EPELSVEHIHMWI'EV IRXVIREV
QSHIPSW HI %TVIRHM"A"ENI 4VSJYRHS 9RE JSVQE Vol RIGWMPEE HI IF
WMKYMIRXI

vr


https://keras.io
https://www.pytorchlightning.ai
https://onnx.ai
https://developer.nvidia.com/tensorrt
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Pytorch = Numpy + Autograd + GP U

9RE HI PEW GEVEGXIV°WXMGEW QoW MQTSVXERXIW HI 4]XSVGL
HIFMHS EUYI WY MRXIVJE” IW Q¥]yWNSYMPEVY YE MEMHIW XaW JEQMF
GSRIWXE PMFVIV°E RS HIFIV°E G SWXEVXIVQYBE P MEEN°E HI 4] X
UYI RSW TIVQMXI XVEFENEV GSR ZIGXSVIW ] QEXVMGIW HI QERIV
VIHIWRIYVSREPIW RIGXEQGHREBWPEW HSW SXVEW GEVEGXIV°WX
y @ 416E@ 14 PINIGYGMYR ER i46W YR QIGERMWQS UYI RSW TIVQMX
HI QERIVEEYXSQuXMGE PEW HIVMZEHEW HI PEW JYRGMSRIW UY|I
RIYVSREPIW GSR VIWTIGXS EWYW TEVaQIXVSWy<®RSM X NEQMXY | P
EGIPIVEV IP IRXVIREQMIRXS HIPSW QSHIPSW )RPEW WMKYMIRX
IRHIXEPPI

-RWXEPEGMTYR

AYIHIW MRWEBPEVHMIIVIRXIW QERIVEW XI VIGSQMIRHS UYI IGLI
[IFTEVE SFXIRIVMRWXVYGGMSRIW GSRGVIXEW]EGXYEPMAEHEW
P°RIEW IPWMKYMIRXI GSQERHSIWIPVIGSQIRHEHS TEVE MRWXE
'9(%

161 6 8@° @ 416
TMUYMIVIWMRWXEPEVPSIRSXVSWMWXIQE STIVEXMZS GSQS 11
GSQERHS MRHMGEHSIRPE[IF 7TMIWXocB/PONMEESERB R PR'IRRXER R\

QY] TVSFEFPIUYI \E #IRMRWXEPEHS 4YIHIW ZIVMXGEVPS GSR IP
HI GIHMKS
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https://pytorch.org
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2YQT]

AYIWIQTINEQSW TSV IP TVMQIV IPIQIRXS U RIYR) HEM § VIQRE £] X SASGLL
RS YWE 2YQT] WY %4-IW QY] WMQMPEV IWXS LEGIVIJIVIRGME E
GPEWIWEW®°GSQSWYW IRXVEHEW]WEPMHEW TSVPSUYIETVIR
IRXIRHIV4]XSVGL WMRSUYIXEQFM-RXIWIVa%XMPTEVE SXVEW
GSQSIPERGPMWMW HIHEXSW TVSGIWEQMIRXS HI MQuKIRIW S G

2YQT] IW QY] YWEHS TEVE XSHS PS UY IpXiMil4aR | &) ¥1 X REG/ERQIEP H |
PEW QEXIQeXMGEW YXMPMA"EHE IR QYGLSW GEQTSW HI PE GMIRC
-RXIPMKIRGME %VXMXGMEP 9R FYIR IRXIRHMQMIRXS HI aPKIFVI
GSRPEQE]SV°EHIEPKSVMXQSWHI1IEGLMRIOIEVRMRK ]J]WSFVIX
4VSIJYRHS )RIWXE WIGGMIR ZEQSW E ZIVPSW GSRGITXSW HI aP
TEVE IP HIWEVVSPPS HI EPKSVMXQSW HI -% SQMXMIRHS SXVSW
IWIRGMEPIWTEVERYIWXVSWSFNIXMZSW J]PSWZIVIQSWE XVEZ-
YWERHS 2YQT] JUYI TSHVaeWETPMGEV E 4]XSVGL

JWGEPEVIW
9Rz8lT” "AWWMQTPIQIRXIYRRY%QIVS 2RMGS EHMIJIVIRGMEHIPE QI
QEXIQeXMGSWIWXYHMEHSW IR aPKIFVEPMRIEPUYIRSVQEPQIR)

R¥%QIVSW 7YIPIR HIRSXEVWI QIHMERXI PIXVEW IR QMR»%2WGYPE
UYIYREVIHRIYVSREP XMHRIKFIF REZREWSIWXEQSW YWERHS YR ZEP

(1ZY 1P

SIGXSVIW
IRxgi@ W YREGSPIGGMYR HIR%ZQIVSWHMWTYIWXSWIRYREWIGY|

GEHE IPIQIRXS MRHMZMHYEP QIHMERXIWY TSWMGMIR IR PE WIG"
XI'PIXVEW IR QMR»2WGYPE ] IR RIQWIMREVE®WMNIGERSE IPIQIRXS W

vt


https://numpy.org
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GSRPEQMWQEPIXVEUYIIP ZIGXSV TIVSWMRRIKVMXE] GSR YR\
IRIP ZIGXSV TSN INMITPTPEMQIV IPIQIRXSIRIP ZIGXSV

2 3
X1

- 87
Xn

JR4]XLSR TSHIQSW VITVIWIRXEV YR ZIGXSV GSQS YREPMWXE HI

(1ZYIP2I0 r s tA

XQ R

(1ZY 1P 2

6IGYIVHEUYIIR 4]XLSRPSW° °RHMGIWHIPEWHMJIJIVIRXIW IW
IQTMIMER TSV IP ZEPSV w

OIXMPM/M"EVIQSW ZIGXSVIW TEVE VITVIWIRXEV YR GSRNYRXS HI T
HI ZEPSVIW IR WIVMIW XIQTSVEPIW GSQS TSV INIQTPS PE IZSP)
PYKEV HIXIVQMREHS XI\XSIRPEWUYIGEHE IPIQIRXS GSVVIWTS
JEZIVIQSW QueW EHIPERXI GYQS XVERWJSVQEV XI\XSIRR»%QIVSYV

IEXVMGIW

S9RE@46tW YR ZIGXSV FMHMQIRWMSREP IR IP UYI GEHE IPIQIRXSE
HSW *RHMGIW IR ZI*" HI YRS 7YIPIR HIRSXEVWI QIHMERXI PIXVEW
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TSVINIQTPSQS IRIPGEWSHIPSWZIGXSVIW GEHEIPIQIRXS WI MH
PIXVEUYIPEQEXVMA TIVSWMRRIKVMXE]GSRHSWWYF°RHMGIW
4SV INIQTPS AR IWABVYPIQIRXSIRPETVMQIVEXPE]TVMQIVE GSP®

" #
A11A12

Az1Az2

JR4]XLSR TSHIQSW VITVIWIRXEV YRE QEXVMA"GSQS YREPMWXE

G QQ < R< Q< RR

(1ZYIP21?7u rA ?s tAA

Q RQ R

(1ZYIP Al

9IXMPMM"EVIQSW QEXVMGIWTEVEVITVIWIRXEVMQueKIRIWIRFPERC
GETEIRYREVIHRIYVSREP IXG )RPEWMKYMIRXIXKYVE TYIHIW Z
GSRYRR¥®%QIVS U 'SQSTYIHIWZIVWIXVEXEHIYRE QEXVM~AIRPE
PEMRXIRWMHEHHIPY*"TEVE GEHE T°\IP
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r o 0 0 o 0 0 0 0 0 0 o 0 0 0 o 0 0 0 0 0 0 o 0 0 0 o 0 0]
[ o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0]
[ 0 0 0 0 0 0 0 0 0 0 o 0 0 0 0 0 0 0 0 0 0 o 0 0 0 0 0 0]
[ o 0 0 0 0 0 0 0 0 0 o 0 0 0 0 0 0 0 0 0 0 o 0 0 0 0 0 0]
[ o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0]
[ o 0 0 0 0 0 0 0 0 0 0 0 3 18 18 18 126 136 175 26 166 255 247 127 ) 0 0 0]
[ 0 0 0 o 0 0 0 0 30 36 94 154 170 253 253 253 253 253 225 172 253 242 195 64 0 o 0 0]
[ 0 0 0 0 0 0 0 49 238 253 253 253 253 253 253 253 253 251 93 82 82 56 39 0 0 0 0 0]
[ 0 0 0 o 0 0 0 1B 219 253 253 253 253 253 198 182 247 241 0 0 0 o 0 0 0 o 0 0]
[ 0 0 o0 o0 ©0O 0 O ©0 80 156 107 253 253 205 11 0 43154 o o0 0 O ©0 0O 0 ©0 0 0]
[ o o o o o 0 O ©0O ©0 14 1154253 9 o0 ©0 0O O O O O 6 O O O O 0 0]
[ o 0 0 o 0 0 0 0 0 0 0 139 253 190 2 0 0 0 0 0 0 o 0 0 0 o 0 0]
[ o 0 o o 0 0 0 0 0 0 0 11 190 253 70 0 0 0 0 0 0 0 0 0 o o 0 0]
[ 0 0 0 0 0 0 0 0 0 0 0 0 35 241 225 160 108 X 0 0 0 0 0 0 0 0 0 0]
[ o 0 0 o 0 0 0 0 0 0 0 0 0 81l 240 253 253 119 25 0 0 0 0 0 0 o 0 0]
[ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 45 186 253 253 150 27 0 0 0 0 0 0 0 0]
[ 0 0 0 0 0 0 0 0 0 0 o 0 0 0 0 16 93 252 253 187 0 o 0 0 0 0 0 0]
[ o 0 0 o 0 0 0 0 0 0 0 0 0 0 o 0 0 249 253 249 64 0 0 0 0 o 0 0]
[ o 0 0 o 0 0 0 0 0 0 L 0 0 0 46 130 183 253 253 207 2 L 0 0 0 o 0 0]
[ 0 0 0 0 0 0 0 0 0 0 0 0 39 148 229 253 253 253 250 182 0 0 0 0 0 0 0 0]
[ 0 0o o0 o0 0 0 0 ©0 0 0 24 114 221 253 253 253 253 201 78 o0 o0 0 O 0O 0 O 0 0]
[ o 0 0 ) 0 0 0 0 23 66 213 253 253 253 253 198 81 2 0 0 0 o 0 0 0 ) 0 0]
[ o 0 o 0 0 0 18 171 219 253 253 253 253 195 80 9 0 0 0 0 0 0 0 0 0 0 0 0]
[ o 0 0 0 55 172 226 253 253 253 253 244 133 11 0 0 0 0 0 0 0 o 0 0 0 0 0 0]
[ 0 0 0 0 136 253 253 253 212 135 132 16 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0]
[ 0 0 0 0 0 0 0 0 0 0 o 0 0 0 0 0 0 0 0 0 0 o 0 0 0 0 0 0]
[ o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0]
[ 0 0 0 0 0 0 0 0 0 0 o 0 0 0 0 0 0 0 0 0 0 o 0 0 0 0 0 0]]

S8IRWSVIW

9R@o 8 W YRE WIGYIRGME HI ZEPSVIW HMWTYIWXE IR YRE QEPPE
FMXVEVMS HFHMQIRWMSRRWHT 4833 QSWRDMRWSY GSRwWHMQIRWN
Xgi@ 8SQS YR XIRWSV HI 0 HMQ eRWBISIRS] YRKIRWSYV HI r HMQIRW N
%W° TYIW LEFPEQSW HI XIRWSVIW IR KIRIVEP GSQS PE IWXVYGX
IWXVYGXYVEW ZMWXEW ERXIVMSVQIRXI]GYEPUYMIV SXVE GSR (
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IWEVIQSW XIRWSVIW HI XVIW HMQIRWMSRIW TEVE VITVIWIRXE\
6+& XIRWSVIW HI GYEXVS HMQIRWMSRIW TEVE VITVIWIRXEV Z°
IRGSPSV IXG

vf



S -2863(9''-—2 %0 %46)2(->%.) 463*92(3'32 4=836",

2YQ4]

,JQSW ZMWXS UYI TSHIQSW YWEV PMWXEW HI 4]XLSR TEVE VITVIV
EPELSVEHILEGIVSTIVEGMSRIWGSR IPPSW I[P PIRKYENIRS TVS
IRITWXITYRXSIRIPUYIIRREVWEZRINYMGEP 4TXMSRVMRGMTEPIW GE
V- WXMGEW WSR

» 3JVIGIIP SRNEYMEMQMPEV EYREPMWXE HI 4]XLSR TIVS STXMC
RYQ-VMGS 2SW VIJIVMVIQSWEVNMR2SON]XS\EHEQIPVYIRXI

" -QTPIQIRXE JYRGMSRIW QEXIQuXMGEW UYI TYIHIREWXWE]JFEN E V
WMR XIRIVUYI MQTPIQIRXEV FYGPIW

" 4VSTSVGMSREJYRGMSRIWTEVE PIIV IWGVMFMV HEXSW E E V1

" 4IVQMXI ETPMGEGMSRIW HI aPKIFVE PMRIEP KIRIVEGMY{R HI I
QEHEW HI *SYVMIV

)P R%GPISHI2YQT] IWXe MQTPIQIRX EMKR HHVRREWLSMTENSE MR X | VE
XYEVGSR-P YWXSWIXVEHYGIIRUYI2YQ4]IWQuWVaTMHSUYIIP
1YGLEW SXVEW PMFVIV°EW TEVE IPERaPMWMW HI HEXSW IWX8R C
PSRWHEV\GE@S PE IWXVYGXYVE HI HEXSW FEWMGE HIFMHS E WY Ix
TVSTMIHEH ZEQSW E GEPGYPEV IP XMIQTS RIGIWEVMS TEVE PPIZ
TYVS 4]XLSR IR GSQTEWVNGEIER GS|R

C Qe 4606 4 iam NR
l@es @ ¢ Q&daoo6 R
(1zyipzi

49 XMQIW YWIVrutQW W]W rw QW XSXEP twQW
'EPP XMQI utw QW

61 4@E 1_"8 1
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(1ZYIPZI
'49 XMQIW YWIV fQW WIW 0 uQW XSXEP ru tQWw
"EPP XMQI r QW

4SHIQSW ZIVUYI2YQT]IWQYGLS QeW VaTMHSUYI4]XLSRPPIZERI
VEGMIR 2S XITVISGYTIWTSVPSWHIXEPPIW IRPEWWMKYMIRXI\
VMSTEVEGVEE®WGIV STIVEGMSRIW IXG 0SQueWMQTSVXERXIIW H|
RIGIWMXEQSW MXIVEVTSVGEHE ZEPSVIRPEPMWXE ETPMGERHS
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2YIWXVS QSHIPS WMQTPI RS IWGETE"HI EPGERMEV PE Qe\MQE T'
XVIREQMIRXS IWXE |W PERGIPEXEWWIRERIFGEWS WMQTPIQIRXI XIRE
UYIEYQIRXEVIPR¥%QIVSHITEVaQIXVSW

JRIP GEWS GSRXVEVMS WM RYIWXVS QSHIPS XMIRI QYGLE GETE
RIGIWEVMSW WIENYWXEVe QY] FMIRE PSWHEXSW HIIRXVIREQNM
RIVEPMA"EVEHEXSWRS ZMWXSWHYVERXIIP IRXVEZEQMI RMB K) W X
IWIPJIRTQIRSUYIIWXEQSW SFWIVZERHS IRRYIWXVSINIQTPS

JRIWXITYRXS TSHV°EW IWXEV XIRXEHSETVSFEV HMJIVIRXIW E
QIVS HI GETEWyHIN INIQTPS ] YXMPM”"EV PE QINSVY GSQFMREGM
QE\MQMGIPEQ-XVMGEIRIP GSRNYRXSHIZEPMHEGMTR 7MRIQF
GSVVIGXE JEUYIPS 2RMGS UY|I GSRWIKYIMEKMHMQERMNWY RXE HELH P |
GMTR YWTSVIWXSUYIYXMPMERPQSEWEBNEWRMEREWIHEISQTEVEYV HMJ
QSHIPSW EW° GSQSTEVEFYWGEVIP GSRNYRXSHIQINSVIWLMTI
HEVPEWQ-XVMGEWXREPIWWMIQTVIYXMPMA"EQSW YRAHWXGIV GS

)P GSRNYRNXBX I

TM FMIR YWEV YR GSRNYRXS HI IRXVIREQMIRXS ] SXVS HI ZEPMH
VIEPMHEH IWUYI WM YWEQSW IP GSRNYRXS HI ZEPMHEGMIIR TEV
TIVTEVeEQIXVSW GSVVIQSW IFPZVWKXEIBRXKI IGEERINY RXS 4EVE IZMX
YXMPMA"EQSW YR XIVGIV GSRNY R X SCHVIEXISGAS R R CGRERN M RXEB XS W
YXMPM”"E IR IP IRXVIREQMIRXS RM IR PE ZEPMHEGMIR ] WSPS W
IZEPYEV IP QSHIPS xXREP (I IWXE QERIVE TSHIQSW IWXEV WIKYV
KIRIVEPM"E FMIREHEXSWRS ZMWXSW HYVERXIIPIRXVIREQMIR>
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"EPMHEGMTR GVY~EHE

,JJQSW ZMWXS UYI TEVE IZEPYEV GSVVIGXEQIRXI YR QSHIPS RIGIN
XSWXHXIWRHIQeW TEVETSHIV MXIVEV HMIJIVIRXIW ZIVWMSRIW HIY
GSRNYREFPMIHBEBWMIRN IPTVSGIHMQMIRXS QeW YXMPM*"EHS GYER
HIPSWEBXEWNMWVYERHIWUYI VIUYMIVIRQYGLSW VIGYVWSW GSQT
XERXI I\MWXI YRE QINSV ETVS\MQEGMITR UYl WM RSW PE TSHIQ
QINSVIWVIWYPXEHSW PEZEPMHEGMYR GVY~*EHE

‘ All Data ‘

‘ Training data ‘ ‘ Test data ‘

‘ Fold 1 H Fold 2 H Fold 3 \ Fold4‘ Fold 5 \\

Split1 | Fold1 | Fold2 || Fold3 | Fold4 || Fold5 |

Spiit2 | Fold1 || Fold2 || Fold3 | Fold4 || Fold5 |

spiit3 | Fold1 | Fold2 || Fold3 || Fold4 || Folds |

Spiit4 | Fold1 | Foid2 || Fold3 | Fold4 || Folds |

> Finding Parameters

Spiit5 | Fold1 | Fold2 | Fold3 | Fold4 || Folds

Final evaluation ‘ﬂ Test data

JWXE X-GRMGE GSRWMWXIIRHMZMHMV RYIWXVS GSRNYRXS HIH
TEUYIXIVEPERWMRKP-W ]JIRXVIREV XER XS RKOSKERSW GYSXMP M*ER}
JSHMIIVIRXITEVEZEPMHEV IR GEHE GEWS ) BRPH\WREREHZERIREP V
LEFVIQSWIRXVIREHS]ZEPMHEHS GSR XSHSWPSWHEXSW HIIRXV
Xl EHIQeW YXMPM"A"EV XSHSWPSWQSHIPSWIRXVIREHSW TEVE K
PSUYIWIGSRSGIGSQS YRIRWEQFPEHS HIQSHIPSW OE MHIE IW L
VEHEW TSV IWXI IRWEQFPEHS WIVeR QINSVIWUYI GYEPUYMIV TV
MRHMZMHYEP JEUYI PEWHIFMPMHEHIWHIYRQSHIPS WIVeR GSC
RMGEIWQY]YXMPMA"EHE IRGSQTIXMGMSRIW TEVE WEGEV IW]I I\X
QEVGEV PEHMIJIVIRGME
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