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���� 4VNNBSZ BOE "EEJUJPOBM 3FTPVSDFT � � � � � � � � � ���

�� .PEVMFT BOE 1BDLBHFT ���

���� 8PSLJOH 8JUI .PEVMFT � � � � � � � � � � � � � � � � ���

���� 8PSLJOH 8JUI 1BDLBHFT � � � � � � � � � � � � � � � � ���

���� 4VNNBSZ BOE "EEJUJPOBM 3FTPVSDFT � � � � � � � � � ���

�� 'JMF *OQVU BOE 0VUQVU ���

���� 'JMFT BOE UIF 'JMF 4ZTUFN � � � � � � � � � � � � � � � ���

���� 8PSLJOH 8JUI 'JMF 1BUIT JO 1ZUIPO � � � � � � � � � � ���

���� $PNNPO 'JMF 4ZTUFN 0QFSBUJPOT � � � � � � � � � � � ���

���� $IBMMFOHF� .PWF "MM *NBHF 'JMFT UP B /FX %JSFDUPSZ � ���

��
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���� 3FBEJOH BOE 8SJUJOH 'JMFT � � � � � � � � � � � � � � ���

���� 3FBE BOE 8SJUF $47 %BUB � � � � � � � � � � � � � � � ���

���� $IBMMFOHF� $SFBUF B )JHI 4DPSFT -JTU � � � � � � � � � ���

���� 4VNNBSZ BOE "EEJUJPOBM 3FTPVSDFT � � � � � � � � � ���

�� *OTUBMMJOH 1BDLBHFT 8JUI pip ���

���� *OTUBMMJOH 5IJSE�1BSUZ 1BDLBHFT 8JUI pip � � � � � � � ���

���� 5IF 1JUGBMMT PG 5IJSE�1BSUZ 1BDLBHFT � � � � � � � � � ���

���� 4VNNBSZ BOE "EEJUJPOBM 3FTPVSDFT � � � � � � � � � ���

�� $SFBUJOH BOE .PEJGZJOH 1%' 'JMFT ���

���� &YUSBDUJOH 5FYU 'SPN B 1%' � � � � � � � � � � � � � ���

���� &YUSBDUJOH 1BHFT 'SPN B 1%' � � � � � � � � � � � � � ���

���� $IBMMFOHF� PdfFileSplitter $MBTT � � � � � � � � � � � ���

���� $PODBUFOBUJOH BOE .FSHJOH 1%'T � � � � � � � � � � ���

���� 3PUBUJOH BOE $SPQQJOH 1%' 1BHFT � � � � � � � � � � ���

���� &ODSZQUJOH BOE %FDSZQUJOH 1%'T � � � � � � � � � � � ���

���� $IBMMFOHF� 6OTDSBNCMF B 1%' � � � � � � � � � � � � ���

���� $SFBUJOH B 1%' 'JMF 'SPN 4DSBUDI � � � � � � � � � � ���

���� 4VNNBSZ BOE "EEJUJPOBM 3FTPVSDFT � � � � � � � � � ���

�� 8PSLJOH8JUI %BUBCBTFT ���

���� "O *OUSPEVDUJPO UP 42-JUF � � � � � � � � � � � � � � ���

���� -JCSBSJFT GPS 8PSLJOH 8JUI 0UIFS 42- %BUBCBTFT � � ���

���� 4VNNBSZ BOE "EEJUJPOBM 3FTPVSDFT � � � � � � � � � ���

�� *OUFSBDUJOH 8JUI UIF8FC ���

���� 4DSBQF BOE 1BSTF 5FYU 'SPN 8FCTJUFT � � � � � � � � ���

���� 6TF BO )5.- 1BSTFS UP 4DSBQF 8FCTJUFT � � � � � � � ���

���� *OUFSBDU 8JUI )5.- 'PSNT � � � � � � � � � � � � � � ���

���� *OUFSBDU 8JUI 8FCTJUFT JO 3FBM 5JNF � � � � � � � � � ���

���� 4VNNBSZ BOE "EEJUJPOBM 3FTPVSDFT � � � � � � � � � ���

�� 4DJFOUJрD $PNQVUJOH BOE (SBQIJOH ���

���� 6TF /VN1Z GPS .BUSJY .BOJQVMBUJPO � � � � � � � � � ���

���� 6TF .BUQMPUMJC GPS 1MPUUJOH (SBQIT � � � � � � � � � � ���

���� 4VNNBSZ BOE "EEJUJPOBM 3FTPVSDFT � � � � � � � � � ���

��



$POUFOUT

�� (SBQIJDBM 6TFS *OUFSGBDFT ���

���� "EE (6* &MFNFOUT 8JUI &BTZ(6* � � � � � � � � � � ���

���� &YBNQMF "QQ� 1%' 1BHF 3PUBUPS � � � � � � � � � � � ���

���� $IBMMFOHF� 1%' 1BHF &YUSBDUJPO "QQMJDBUJPO � � � � � ���

���� *OUSPEVDUJPO UP 5LJOUFS � � � � � � � � � � � � � � � � ���

���� 8PSLJOH 8JUI 8JEHFUT � � � � � � � � � � � � � � � � ���

���� $POUSPMMJOH -BZPVU 8JUI (FPNFUSZ .BOBHFST � � � � ���

���� .BLJOH :PVS "QQMJDBUJPOT *OUFSBDUJWF � � � � � � � � ���

���� &YBNQMF "QQ� 5FNQFSBUVSF $POWFSUFS � � � � � � � � ���

���� &YBNQMF "QQ� 5FYU &EJUPS � � � � � � � � � � � � � � ���

����� $IBMMFOHF� 3FUVSO PG UIF 1PFU � � � � � � � � � � � � � ���

����� 4VNNBSZ BOE "EEJUJPOBM 3FTPVSDFT � � � � � � � � � ���

�� 'JOBM 5IPVHIUT BOE /FYU 4UFQT ���

���� 'SFF 8FFLMZ 5JQT GPS 1ZUIPO %FWFMPQFST � � � � � � � ���

���� 1ZUIPO 5SJDLT� 5IF #PPL � � � � � � � � � � � � � � � ���

���� 3FBM 1ZUIPO 7JEFP $PVSTF -JCSBSZ � � � � � � � � � � ���

���� "DLOPXMFEHFNFOUT � � � � � � � � � � � � � � � � � � ���

��



'PSFXPSE

)FMMP
 BOE XFMDPNF UP 1ZUIPO #BTJDT� " 1SBDUJDBM *OUSPEVDUJPO UP

1ZUIPO �� * IPQF ZPVυSF SFBEZ UP MFBSO XIZ TP NBOZ QSPGFTTJPOBM BOE

IPCCZJTU EFWFMPQFST BSF ESBXO UP 1ZUIPO BOE IPX ZPV DBO CFHJO

VTJOH JU PO ZPVS PXO QSPKFDUT
 TNBMM BOE MBSHF
 SJHIU BXBZ�

5IJT CPPL JT UBSHFUFE BU CFHJOOFST XIP FJUIFS LOPX B MJUUMF QSPHSBN�

NJOH CVU OPU UIF 1ZUIPO MBOHVBHF BOE FDPTZTUFN PS BSF TUBSUJOH GSFTI

XJUI OP QSPHSBNNJOH FYQFSJFODF XIBUTPFWFS�

*G ZPV EPOυU IBWF B DPNQVUFS TDJFODF EFHSFF
 EPOυU XPSSZ� %BWJE
 %BO


+PBOOB
 BOE 'MFUDIFS XJMM HVJEF ZPV UISPVHI UIF JNQPSUBOU DPNQVU�

JOH DPODFQUT XIJMF UFBDIJOH ZPV UIF 1ZUIPO CBTJDT BOE
 KVTU BT JNQPS�

UBOUMZ
 TLJQQJOH UIF VOOFDFTTBSZ EFUBJMT BU нSTU�

1ZUIPO *T B 'VMM�4QFDUSVN -BOHVBHF

8IFO MFBSOJOH B OFX QSPHSBNNJOH MBOHVBHF
 ZPV EPOυU ZFU IBWF UIF

FYQFSJFODF UP KVEHF IPXXFMM JU XJMM TFSWF ZPV JO UIF MPOH SVO� *G ZPVυSF

DPOTJEFSJOH MFBSOJOH 1ZUIPO
 MFU NF BTTVSF ZPV UIBU UIJT JT B HPPE

DIPJDF� 0OF LFZ SFBTPO JT UIBU 1ZUIPO JT B GVMM�TQFDUSVN MBOHVBHF�

8IBU EP * NFBO CZ UIJT 4PNF MBOHVBHFT BSF WFSZ HPPE GPS CFHJOOFST�

5IFZ IPME ZPVS IBOE BOE NBLF QSPHSBNNJOH TVQFS FBTZ� 8F DBO HP

UP UIF FYUSFNF BOE MPPL BU WJTVBM MBOHVBHFT TVDI BT 4DSBUDI�

*O 4DSBUDI
 ZPV HFU CMPDLT UIBU SFQSFTFOU QSPHSBNNJOH DPODFQUT MJLF

WBSJBCMFT
 MPPQT
 NFUIPE DBMMT
 BOE TP PO
 BOE ZPV ESBH BOE ESPQ UIFN

PO B WJTVBM TVSGBDF� 4DSBUDI NBZ CF FBTZ UP HFU TUBSUFE XJUI GPS TJN�

��
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QMF QSPHSBNT
 CVU ZPV DBOOPU CVJME QSPGFTTJPOBM BQQMJDBUJPOT XJUI JU�

/BNF POF 'PSUVOF ��� DPNQBOZ UIBU QPXFST JUT DPSF CVTJOFTT MPHJD

XJUI 4DSBUDI�

$PNF VQ FNQUZ .F UPP
 CFDBVTF UIBU XPVME CF JOTBOJUZ�

0UIFS MBOHVBHFT BSF JODSFEJCMZ QPXFSGVM GPS FYQFSU EFWFMPQFST� 5IF

NPTU QPQVMBS POF JO UIJT DBUFHPSZ JT MJLFMZ $�� BOE JUT DMPTF SFMBUJWF


$� 8IJDIFWFS XFC CSPXTFS ZPV VTFE UPEBZ XBT MJLFMZ XSJUUFO JO $ PS

$��� :PVS PQFSBUJOH TZTUFN SVOOJOH UIBU CSPXTFS XBT WFSZ MJLFMZ BMTP

CVJMU XJUI $�$��� :PVS GBWPSJUF нSTU�QFSTPO TIPPUFS PS TUSBUFHZ WJEFP

HBNF :PV OBJMFE JU� $�$���

:PV DBO EP BNB[JOH UIJOHT XJUI UIFTF MBOHVBHFT
 CVU UIFZ BSF XIPMMZ

VOXFMDPNJOH UP OFXDPNFST MPPLJOH GPS B HFOUMF JOUSPEVDUJPO�

:PV NJHIU OPU IBWF SFBE B MPU PG $�� DPEF� *U DBO BMNPTU NBLF ZPVS

FZFT CVSO� )FSFυT BO FYBNQMF
 B SFBM BMCFJU DPNQMFY POF�

template <typename T>

_Defer<void(*(PID<T>, void (T::*)(void)))

(const PID<T>&, void (T::*)(void))>

defer(const PID<T>& pid, void (T::*method)(void))

{

void (*dispatch)(const PID<T>&, void (T::*)(void)) =

&process::template dispatch<T>;

return std::tr1::bind(dispatch, pid, method);

}

1MFBTF
 KVTU OP�

#PUI 4DSBUDI BOE $�� BSF EFDJEFEMZ OPU XIBU * XPVME DBMM GVMM�

TQFDUSVN MBOHVBHFT� 8JUI 4DSBUDI
 JUυT FBTZ UP TUBSU
 CVU ZPV IBWF UP

TXJUDI UP B ψSFBMω MBOHVBHF UP CVJME SFBM BQQMJDBUJPOT� $POWFSTFMZ
 ZPV

DBO CVJME SFBM BQQT XJUI $��
 CVU UIFSFυT OP HFOUMF PO�SBNQ� :PV

EJWF IFBEнSTU JOUP BMM UIF DPNQMFYJUZ PG UIF MBOHVBHF
 XIJDI FYJTUT UP

TVQQPSU UIFTF SJDI BQQMJDBUJPOT�

��
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1ZUIPO
 PO UIF PUIFS IBOE
 JT TQFDJBM� *U JT B GVMM�TQFDUSVN MBOHVBHF�

8F PGUFO KVEHF UIF TJNQMJDJUZ PG B MBOHVBHF CBTFE PO UIF Hello, World

UFTU� 5IBU JT
 XIBU TZOUBY BOE BDUJPOT BSF OFDFTTBSZ UP HFU UIF MBOHVBHF

UP PVUQVU Hello, World UP UIF VTFS *O 1ZUIPO
 JU DPVMEOυU CF TJNQMFS�

print("Hello, World")

5IBUυT JU� )PXFWFS
 * нOE UIJT BO VOTBUJTGZJOH UFTU�

5IF Hello, World UFTU JT VTFGVM CVU SFBMMZ OPU FOPVHI UP TIPX UIF QPXFS

PS DPNQMFYJUZ PG B MBOHVBHF� -FUυT USZ BOPUIFS FYBNQMF� /PU FWFSZ�

UIJOH IFSF OFFET UP NBLF UPUBM TFOTFρKVTU GPMMPX BMPOH UP HFU UIF ;FO

PG JU� 5IF CPPL DPWFST UIFTF DPODFQUT BOENPSF BT ZPV HP UISPVHI� 5IF

OFYU FYBNQMF JT DFSUBJOMZ TPNFUIJOH ZPV DPVME XSJUF BT ZPV HFU OFBS

UIF FOE PG UIF CPPL�

)FSFυT UIF OFX UFTU� 8IBU XPVME JU UBLF UP XSJUF B QSPHSBN UIBU BD�

DFTTFT BO FYUFSOBMXFCTJUF
 EPXOMPBET UIF DPOUFOU UP ZPVS BQQ JONFN�

PSZ
 UIFO EJTQMBZT B TVCTFDUJPO PG UIBU DPOUFOU UP UIF VTFS -FUυT USZ

UIBU FYQFSJNFOU VTJOH 1ZUIPO � XJUI UIF IFMQ PG UIF requests QBDLBHF

	XIJDI OFFET UP CF JOTUBMMFEρNPSF PO UIBU JO DIBQUFS ��
�

import requests

resp = requests.get("http://olympus.realpython.org")

html = resp.text

print(html[86:132])

*ODSFEJCMZ
 UIBUυT JU� 8IFO SVO
 UIF QSPHSBN PVUQVUT TPNFUIJOH MJLF

UIJT�

<h2>Please log in to access Mount Olympus:</h2>

5IJT JT UIF FBTZ
 HFUUJOH�TUBSUFE TJEF PG UIF 1ZUIPO TQFDUSVN� " GFX

USJWJBM MJOFT DBO VOMFBTI JODSFEJCMF QPXFS� #FDBVTF 1ZUIPO IBT BDDFTT

UP TP NBOZ QPXFSGVM CVU XFMM�QBDLBHFE MJCSBSJFT
 TVDI BT requests
 JUυT

PGUFO EFTDSJCFE BT IBWJOH CBUUFSJFT JODMVEFE�

��
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4P UIFSF ZPV IBWF B TJNQMF ZFU QPXFSGVM TUBSUFS FYBNQMF� 0O UIF SFBM�

XPSME TJEF PG UIJOHT
 NBOZ JODSFEJCMF BQQMJDBUJPOT IBWF CFFO XSJUUFO

JO 1ZUIPO BT XFMM�

:PV5VCF
 UIF XPSMEυT NPTU QPQVMBS WJEFP TUSFBNJOH TJUF
 JT XSJUUFO JO

1ZUIPO BOE QSPDFTTFT NPSF UIBO B NJMMJPO SFRVFTUT QFS TFDPOE� *OTUB�

HSBN JT BOPUIFS FYBNQMF PG B 1ZUIPO BQQMJDBUJPO� $MPTFS UP IPNF
 XF

FWFO IBWF SFBMQZUIPO�DPN BOE NZ TJUFT
 TVDI BT UBMLQZUIPO�GN�

5IJT GVMM�TQFDUSVN BTQFDU PG 1ZUIPO NFBOT UIBU ZPV DBO TUBSU XJUI

UIF CBTJDT BOE BEPQU NPSF BEWBODFE GFBUVSFT BT ZPVS BQQMJDBUJPO EF�

NBOET HSPX�

1ZUIPO *T 1PQVMBS

:PV NJHIU IBWF IFBSE UIBU 1ZUIPO JT QPQVMBS� *U NBZ TFFN UIBU JU

EPFTOυU SFBMMZ NBUUFS IPX QPQVMBS B MBOHVBHF JT TP MPOH BT ZPV DBO

CVJME UIF BQQ ZPV XBOU UP CVJME XJUI JU�

#VU
 GPS CFUUFS PS XPSTF
 UIF QPQVMBSJUZ PG B QSPHSBNNJOH MBOHVBHF

JT B TUSPOH JOEJDBUPS PG UIF RVBMJUZ PG MJCSBSJFT ZPVυMM IBWF BWBJMBCMF BT

XFMM UIF OVNCFS PG KPC PQFOJOHT ZPVυMM нOE� *O TIPSU
 ZPV TIPVME UFOE

UP HSBWJUBUF UPXBSE NPSF QPQVMBS UFDIOPMPHJFT BT UIFSF XJMM CF NPSF

DIPJDFT BOE JOUFHSBUJPOT BWBJMBCMF�

4P
 JT 1ZUIPO BDUVBMMZ UIBU QPQVMBS :FT JU JT� :PVυMM нOE B MPU PG

IZQF BOE IZQFSCPMF
 CVU UIFSF BSF QMFOUZ PG TUBUT CBDLJOH UIJT DMBJN�

-FUυT MPPL BU TPNF BOBMZUJDT QSFTFOUFE CZ TUBDLPWFSGMPX�DPN
 B QPQV�

MBS RVFTUJPO�BOE�BOTXFS TJUF GPS QSPHSBNNFST�

4UBDL0WFSGMPX SVOT B TJUF DBMMFE 4UBDL0WFSGMPX5SFOETXIFSF ZPV DBO

MPPL BU UIF USFOET GPS WBSJPVT UFDIOPMPHJFT CZ UBH� 8IFO ZPV DPNQBSF

��
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1ZUIPO UP UIF PUIFS MJLFMZ DBOEJEBUFT ZPV DPVME QJDL UP MFBSO QSPHSBN�

NJOH
 ZPVυMM TFF POF JT VOMJLF UIF PUIFST�

:PV DBO FYQMPSF UIJT DIBSU BOE DSFBUF TJNJMBS DIBSUT UP UIJT POF PWFS BU

JOTJHIUT�TUBDLPWFSGMPX�DPN�USFOET�

/PUJDF UIF JODSFEJCMF HSPXUI PG 1ZUIPO DPNQBSFE UP UIF GMBU PS FWFO

EPXOXBSE USFOE PG UIF PUIFS VTVBM DBOEJEBUFT� *G ZPVυSF CFUUJOH ZPVS

GVUVSF PO UIF TVDDFTT PG B HJWFO UFDIOPMPHZ
 XIJDI POF XPVME ZPV

DIPPTF GSPN UIJT MJTU 

5IBUυT KVTU POF DIBSUρXIBU EPFT JU SFBMMZ UFMM VT 8FMM
 MFUυT MPPL BU

BOPUIFS� 4UBDL 0WFSGMPX EPFT B ZFBSMZ TVSWFZ PG EFWFMPQFST� *UυT DPN�

QSFIFOTJWF BOE WFSZ XFMM EPOF� :PV DBO нOE UIF GVMM ���� SFTVMUT BU

JOTJHIUT�TUBDLPWFSGMPX�DPN�TVSWFZ������

'SPN UIBU XSJUFVQ
 *υE MJLF UP DBMM ZPVS BUUFOUJPO UP B TFDUJPO UJUMFE

ψ.PTU -PWFE
 %SFBEFE
 BOE 8BOUFE -BOHVBHFT�ω *O UIF ψ.PTU

8BOUFEω TFDUJPO
 ZPVυMM нOE EBUB PO UIF TIBSF PG ψEFWFMPQFST XIP BSF

OPU EFWFMPQJOH XJUI UIF MBOHVBHF PS UFDIOPMPHZ CVU IBWF FYQSFTTFE

JOUFSFTU JO EFWFMPQJOH XJUI JU�ω

��
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"HBJO
 JO UIF HSBQI CFMPX
 ZPVυMM TFF UIBU 1ZUIPO JT UPQQJOH UIF DIBSUT

BOE JT XFMM BCPWF FWFO TFDPOE QMBDF�

*G ZPV BHSFF XJUI NF UIBU UIF SFMBUJWF QPQVMBSJUZ PG B QSPHSBNNJOH

MBOHVBHF NBUUFST
 UIFO 1ZUIPO JT DMFBSMZ B HPPE DIPJDF�

8F %POφU /FFE :PV UP #F B $PNQVUFS 4DJFOUJTU

0OF PUIFS QPJOU UIBU * XBOU UP FNQIBTJ[F BT ZPV TUBSU ZPVS 1ZUIPO

MFBSOJOH KPVSOFZ JT UIBU XF EPOυU OFFE ZPV UP CF B DPNQVUFS TDJFOUJTU�

*G UIBUυT ZPVS HPBM
 UIFO HSFBU� -FBSOJOH 1ZUIPO JT B QPXFSGVM TUFQ

JO UIBU EJSFDUJPO� #VU UIF JOWJUBUJPO UP MFBSO QSPHSBNNJOH JT PGUFO

GSBNFE BT ψ8F IBWF BMM UIFTF EFWFMPQFS KPCT HPJOH VOнMMFE� 8F OFFE

TPGUXBSF EFWFMPQFST�ω

5IBU NBZ PS NBZ OPU CF USVF� #VU
 NPSF JNQPSUBOUMZ
 QSPHSBNNJOH

	FWFO B MJUUMF QSPHSBNNJOH
 DBO CF B QFSTPOBM TVQFSQPXFS GPS ZPV�

5P JMMVTUSBUF UIJT JEFB
 TVQQPTF ZPV BSF B CJPMPHJTU� 4IPVME ZPV ESPQ

PVU PG CJPMPHZ BOE HFU B KPC BT B GSPOU�FOE XFC EFWFMPQFS 1SPCBCMZ

OPU� #VU TLJMMT TVDI BT UIF POF * PQFOFE UIJT GPSFXPSE XJUI
 VTJOH SF�

RVFTUT UP HFU EBUB GSPN UIF8FC
 DBO CF JODSFEJCMZ QPXFSGVM GPS ZPV BT

B CJPMPHJTU�

3BUIFS UIBO NBOVBMMZ FYQPSUJOH BOE TDSBQJOH EBUB GSPN UIF 8FC PS

GSPN TQSFBETIFFUT
 ZPV DBO VTF 1ZUIPO UP TDSBQF UIPVTBOET PG EBUB

TPVSDFT PS TQSFBETIFFUT JO UIF UJNF JU UBLFT ZPV UP EP KVTU POF NBO�

��
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VBMMZ� 1ZUIPO TLJMMT DBO UBLF ZPVS CJPMPHZ QPXFS BOE BNQMJGZ JU XFMM

CFZPOE ZPVS DPMMFBHVFTυ UP NBLF JU ZPVS TVQFSQPXFS�

%BO BOE 3FBM 1ZUIPO

'JOBMMZ
 MFU NF MFBWF ZPV XJUI B DPNNFOU PO ZPVS BVUIPST� %BO #BEFS

BOE UIF PUIFS 3FBM 1ZUIPO BVUIPST XPSL EBZ JO BOE EBZ PVU UP CSJOH

DMFBS BOE QPXFSGVM FYQMBOBUJPOT PG 1ZUIPO DPODFQUT UP BMM PG VT WJB

SFBMQZUIPO�DPN�

5IFZ IBWF B VOJRVF WJFX JOUP UIF 1ZUIPO FDPTZTUFN BOE BSF LFZFE JOUP

XIBU CFHJOOFST OFFE UP LOPX�

*υN DPOнEFOU MFBWJOH ZPV JO UIFJS IBOET PO UIJT 1ZUIPO KPVSOFZ� (P

GPSUI BOE MFBSO UIJT BNB[JOH MBOHVBHF VTJOH UIJT HSFBU CPPL� .PTU

JNQPSUBOUMZ
 SFNFNCFS UP IBWF GVO�

ρ.JDIBFM ,FOOFEZ
 'PVOEFS PG 5BML 1ZUIPO 	!NLFOOFEZ


��
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*OUSPEVDUJPO

8FMDPNF UP 3FBM 1ZUIPOυT 1ZUIPO #BTJDT CPPL
 GVMMZ VQEBUFE GPS

1ZUIPO ���� *O UIJT CPPL
 ZPVυMM MFBSO SFBM�XPSME 1ZUIPO QSPHSBN�

NJOH UFDIOJRVFT
 JMMVTUSBUFE XJUI VTFGVM BOE JOUFSFTUJOH FYBNQMFT�

8IFUIFS ZPVυSF B OFX QSPHSBNNFS PS B QSPGFTTJPOBM TPGUXBSF EFWFM�

PQFS MPPLJOH UP EJWF JOUP B OFX MBOHVBHF
 UIJT CPPL XJMM UFBDI ZPV BMM

UIF QSBDUJDBM 1ZUIPO UIBU ZPV OFFE UP HFU TUBSUFE PO QSPKFDUT PG ZPVS

PXO�

/P NBUUFS XIBU ZPVS VMUJNBUF HPBMT NBZ CF
 JG ZPV XPSL XJUI B DPN�

QVUFS BU BMM
 UIFO ZPVυMM TPPO CF нOEJOH FOEMFTT XBZT UP JNQSPWF ZPVS

MJGF CZ BVUPNBUJOH UBTLT BOE TPMWJOH QSPCMFNT UISPVHI 1ZUIPO QSP�

HSBNT UIBU ZPV DSFBUF�

#VU XIBUυT TP HSFBU BCPVU 1ZUIPO BT B QSPHSBNNJOH MBOHVBHF 'PS

POF
 1ZUIPO JT PQFO TPVSDF GSFFXBSF
 NFBOJOH ZPV DBO EPXOMPBE JU

GPS GSFF BOE VTF JU GPS BOZ QVSQPTF
 DPNNFSDJBM PS OPU�

1ZUIPO BMTP IBT BO BNB[JOH DPNNVOJUZ UIBU IBT CVJMU B OVNCFS PG

VTFGVM UPPMT UIBU ZPV DBO VTF JO ZPVS PXO QSPHSBNT� /FFE UP XPSL

XJUI 1%' EPDVNFOUT 5IFSFυT B DPNQSFIFOTJWF UPPM GPS UIBU� 8BOU UP

DPMMFDU EBUB GSPN XFC QBHFT /P OFFE UP TUBSU GSPN TDSBUDI�

��



���� 8IZ 5IJT #PPL 

1ZUIPO XBT CVJMU UP CF FBTJFS UP VTF UIBO PUIFS QSPHSBNNJOH MBO�

HVBHFT� *UυT VTVBMMZ NVDI FBTJFS UP SFBE 1ZUIPO DPEF BOE NVDI GBTUFS

UP XSJUF DPEF JO 1ZUIPO UIBO JO PUIFS MBOHVBHFT�

'PS JOTUBODF
 IFSFυT TPNF CBTJD DPEF XSJUUFO JO $
 BOPUIFS DPNNPOMZ

VTFE QSPHSBNNJOH MBOHVBHF�

#include <stdio.h>

int main(void)

{

printf("Hello, World\n");

}

"MM UIF QSPHSBN EPFT JT TIPX UIF UFYU Hello, World PO UIF TDSFFO� 5IBU

XBT B MPU PG XPSL UP PVUQVU POF QISBTF� )FSFυT UIF TBNF QSPHSBNXSJU�

UFO JO 1ZUIPO�

print("Hello, World")

5IBUυT QSFUUZ TJNQMF
 SJHIU 5IF 1ZUIPO DPEF JT GBTUFS UP XSJUF BOE

FBTJFS UP SFBE� 8F нOE UIBU JU MPPLT GSJFOEMJFS BOENPSF BQQSPBDIBCMF


UPP�

"U UIF TBNF UJNF
 1ZUIPO IBT BMM UIF GVODUJPOBMJUZ PG PUIFS MBOHVBHFT

BOENPSF� :PVNJHIU CF TVSQSJTFE CZIPXNBOZQSPGFTTJPOBM QSPEVDUT

BSF CVJMU PO 1ZUIPO DPEF� *OTUBHSBN
 :PV5VCF
 3FEEJU
 4QPUJGZ
 UP

OBNF KVTU B GFX�

1ZUIPO JT OPU POMZ B GSJFOEMZ BOE GVO MBOHVBHF UP MFBSO
 CVU JU BMTP QPX�

FST UIF UFDIOPMPHZ CFIJOE NVMUJQMF XPSME�DMBTT DPNQBOJFT BOE PмFST

GBOUBTUJD DBSFFS PQQPSUVOJUJFT GPS BOZ QSPHSBNNFS XIP NBTUFST JU�

��� 8IZ 5IJT #PPL 

-FUυT GBDF JU� UIFSFυT BO PWFSXIFMNJOH BNPVOU PG JOGPSNBUJPO BCPVU

1ZUIPO PO UIF *OUFSOFU� #VU NBOZ CFHJOOFST TUVEZJOH PO UIFJS PXO

IBWF USPVCMF нHVSJOH PVU XIBU UP MFBSO BOE JO XIBU PSEFS UP MFBSO JU�

��



���� 8IZ 5IJT #PPL 

:PV NBZ CF BTLJOH ZPVSTFMG
 8IBU TIPVME * MFBSO BCPVU 1ZUIPO JO UIF

CFHJOOJOH UP HFU B TUSPOH GPVOEBUJPO *G TP
 UIFO UIJT CPPL JT GPS ZPV


OP NBUUFS JG ZPVυSF B DPNQMFUF CFHJOOFS PS JG ZPVυWF BMSFBEZ EBCCMFE

JO 1ZUIPO PS PUIFS MBOHVBHFT�

1ZUIPO #BTJDT JT XSJUUFO JO QMBJO &OHMJTI BOE CSFBLT EPXO UIF DPSF

DPODFQUT UIBU ZPV SFBMMZ OFFE UP LOPX JOUP CJUF�TJ[FE DIVOLT� 5IJT

NFBOT ZPVυMM MFBSO FOPVHI UP CF EBOHFSPVT XJUI 1ZUIPO
 GBTU�

*OTUFBE PG KVTU HPJOH UISPVHI B CPSJOH MJTU PG MBOHVBHF GFBUVSFT
 ZPVυMM

TFF FYBDUMZ IPX UIF EJмFSFOU CVJMEJOH CMPDLT нU UPHFUIFS BOE XIBUυT

JOWPMWFE JO CVJMEJOH SFBM BQQMJDBUJPOT BOE TDSJQUT XJUI 1ZUIPO�

4UFQ CZ TUFQ
 ZPVυMMNBTUFS GVOEBNFOUBM 1ZUIPO DPODFQUT UIBUXJMM IFMQ

ZPV HFU TUBSUFE PO ZPVS KPVSOFZ UPXBSE MFBSOJOH 1ZUIPO�

.BOZ QSPHSBNNJOH CPPLT USZ UP DPWFS FWFSZ MBTU QPTTJCMF WBSJBUJPO

PG FWFSZ DPNNBOE
 XIJDI NBLFT JU FBTZ GPS SFBEFST UP HFU MPTU JO UIF

EFUBJMT� 5IJT BQQSPBDI JT HSFBU JG ZPVυSF MPPLJOH GPS B SFGFSFODFNBOVBM


CVU JUυT B IPSSJCMF XBZ UP MFBSO B QSPHSBNNJOH MBOHVBHF� /PU POMZ EP

ZPV TQFOE NPTU PG ZPVS UJNF DSBNNJOH UIJOHT JOUP ZPVS IFBE UIBU

ZPVυMM OFWFS VTF
 CVU ZPV BMTP EPOυU IBWF BOZ GVO�

5IJT CPPL JT CVJMU PO UIF ����� QSJODJQMF
 XIJDI TVHHFTUT UIBU ZPV DBO

MFBSO NPTU PG XIBU ZPV OFFE UP LOPX CZ GPDVTJOH PO B GFX DSVDJBM DPO�

DFQUT� 8FυMM DPWFS UIF DPNNBOET BOE UFDIOJRVFT VTFE JO UIF WBTU NB�

KPSJUZ PG DBTFT BOE GPDVT PO IPX UP QSPHSBN SFBM�XPSME TPMVUJPOT UP

FWFSZEBZ QSPCMFNT�

5IJT XBZ
 XF HVBSBOUFF UIBU ZPV XJMM�

ύ -FBSO VTFGVM QSPHSBNNJOH UFDIOJRVFT RVJDLMZ

ύ 4QFOE MFTT UJNF TUSVHHMJOH XJUI VOJNQPSUBOU DPNQMJDBUJPOT

ύ 'JOE NPSF QSBDUJDBM VTFT GPS 1ZUIPO JO ZPVS PXO MJGF

ύ )BWF NPSF GVO JO UIF QSPDFTT

��



���� "CPVU 3FBM 1ZUIPO

0ODF ZPVυWF NBTUFSFE UIF NBUFSJBM JO UIJT CPPL
 ZPV XJMM IBWF HBJOFE

B TUSPOH FOPVHI GPVOEBUJPO UIBU WFOUVSJOH PVU PO ZPVS PXO JOUPNPSF

BEWBODFE UFSSJUPSZ XJMM CF B CSFF[F�

8IBU ZPVυMM MFBSO IFSF JT CBTFE PO UIF нSTU QBSU PG UIF PSJHJOBM 3FBM

1ZUIPO $PVSTF JOJUJBMMZ SFMFBTFE JO ����� 0WFS UIF ZFBST
 UIJT 1ZUIPO

DVSSJDVMVN IBT CFFO CBUUMF�UFTUFE CZ UIPVTBOET PG 1ZUIPOJTUBT
 EBUB

TDJFOUJTUT
 BOE EFWFMPQFST XPSLJOH GPS DPNQBOJFT CJH BOE TNBMM
 JO�

DMVEJOH "NB[PO
 3FE )BU
 BOE .JDSPTPGU�

'PS 1ZUIPO #BTJDT
 XFυWF UIPSPVHIMZ FYQBOEFE
 SFнOFE
 BOE VQEBUFE

UIFNBUFSJBM TP ZPV DBO CVJME ZPVS 1ZUIPO TLJMMT RVJDLMZ BOE FпDJFOUMZ�

��� "CPVU 3FBM 1ZUIPO

"U 3FBM 1ZUIPO
 ZPVυMM MFBSO SFBM�XPSME QSPHSBNNJOH TLJMMT GSPN B

DPNNVOJUZ PG QSPGFTTJPOBM 1ZUIPOJTUBT GSPN BMM BSPVOE UIF XPSME�

5IF SFBMQZUIPO�DPN XFCTJUF MBVODIFE JO ���� BOE DVSSFOUMZ IFMQT

NPSF UIBO UISFF NJMMJPO 1ZUIPO EFWFMPQFST FBDI NPOUI XJUI CPPLT


QSPHSBNNJOH UVUPSJBMT
 BOE PUIFS JO�EFQUI MFBSOJOH SFTPVSDFT�

&WFSZPOF XIP XPSLFE PO UIJT CPPL JT B 1ZUIPO QSBDUJUJPOFS SFDSVJUFE

GSPN UIF 3FBM 1ZUIPO UFBN XJUI TFWFSBM ZFBST PG QSPGFTTJPOBM FYQFSJ�

FODF JO UIF TPGUXBSF JOEVTUSZ�

)FSFυT XIFSF ZPV DBO нOE 3FBM 1ZUIPO PO UIF 8FC�

ύ SFBMQZUIPO�DPN

ύ !SFBMQZUIPO PO 5XJUUFS

ύ 5IF 3FBM 1ZUIPO /FXTMFUUFS

ύ 5IF 3FBM 1ZUIPO 1PEDBTU

��



���� )PX UP 6TF 5IJT #PPL

��� )PX UP 6TF 5IJT #PPL

5IF нSTU IBMG PG UIJT CPPL JT B RVJDL CVU UIPSPVHI PWFSWJFX PG BMM UIF

1ZUIPO GVOEBNFOUBMT� :PV EPOυU OFFE BOZ QSJPS FYQFSJFODF XJUI QSP�

HSBNNJOH UP HFU TUBSUFE� 5IF TFDPOE IBMG JT GPDVTFE PO нOEJOH QSBDUJ�

DBM TPMVUJPOT UP JOUFSFTUJOH
 SFBM�XPSME DPEJOH QSPCMFNT�

*G ZPVυSF B CFHJOOFS
 UIFO XF SFDPNNFOE UIBU ZPV HP UISPVHI UIF нSTU

IBMG PG UIJT CPPL GSPN CFHJOOJOH UP FOE� 5IF TFDPOE IBMG DPWFST UPQJDT

UIBU EPOυU PWFSMBQ BT NVDI
 TP ZPV DBO KVNQ BSPVOE NPSF FBTJMZ
 CVU

UIF DIBQUFST EP JODSFBTF JO EJпDVMUZ BT ZPV HP BMPOH�

*G ZPVυSF B NPSF FYQFSJFODFE QSPHSBNNFS
 UIFO ZPVNBZ нOE ZPVSTFMG

IFBEJOH UPXBSE UIF TFDPOE QBSU PG UIF CPPL SJHIU BXBZ� #VU EPOυU OF�

HMFDU HFUUJOH B TUSPOH GPVOEBUJPO JO UIF CBTJDT нSTU
 BOE CF TVSF UP нMM

JO BOZ LOPXMFEHF HBQT BMPOH UIF XBZ�

.PTU TFDUJPOT XJUIJO B DIBQUFS BSF GPMMPXFE CZ SFWJFX FYFSDJTFT UP

IFMQ ZPVNBLF TVSF UIBU ZPVυWFNBTUFSFE BMM UIF UPQJDT DPWFSFE� 5IFSF

BSF BMTP B OVNCFS PG DPEF DIBMMFOHFT
 XIJDI BSF NPSF JOWPMWFE BOE

VTVBMMZ SFRVJSF ZPV UP UJF UPHFUIFS TFWFSBM EJмFSFOU DPODFQUT GSPN QSF�

WJPVT DIBQUFST�

5IF QSBDUJDF нMFT UIBU BDDPNQBOZ UIJT CPPL BMTP JODMVEF GVMM TPMVUJPOT

UP UIF DIBMMFOHFT BT XFMM BT TPNF PG UIF USJDLJFS FYFSDJTFT� #VU UP HFU

UIFNPTU PVU PG UIFNBUFSJBM
 ZPV TIPVME USZ ZPVS CFTU UP TPMWF UIF DIBM�

MFOHF QSPCMFNT PO ZPVS PXO CFGPSF MPPLJOH BU UIF FYBNQMF TPMVUJPOT�

*G ZPVυSF DPNQMFUFMZ OFX UP QSPHSBNNJOH
 UIFO ZPV NBZ XBOU UP TVQ�

QMFNFOU UIF нSTU GFX DIBQUFST XJUI BEEJUJPOBM QSBDUJDF� 8F SFDPN�

NFOE XPSLJOH UISPVHI UIF FOUSZ�MFWFM UVUPSJBMT BWBJMBCMF GPS GSFF BU

SFBMQZUIPO�DPN UP NBLF TVSF ZPVυSF PO TPMJE GPPUJOH�

*G ZPV IBWF BOZ RVFTUJPOT PS GFFECBDL BCPVU UIF CPPL
 ZPVυSF BMXBZT

XFMDPNF UP DPOUBDU VT EJSFDUMZ�

��



���� #POVT .BUFSJBM BOE -FBSOJOH 3FTPVSDFT

-FBSOJOH CZ %PJOH

5IJT CPPL JT BMM BCPVU MFBSOJOH CZ EPJOH
 TP CF TVSF UP BDUVBMMZ UZQF

JO UIF DPEF TOJQQFUT ZPV FODPVOUFS JO UIF CPPL� 'PS CFTU SFTVMUT
 XF

SFDPNNFOE UIBU ZPV BWPJE DPQZJOH BOE QBTUJOH UIF DPEF FYBNQMFT�

:PVυMM MFBSO UIF DPODFQUT CFUUFS BOE QJDL VQ UIF TZOUBY GBTUFS JG ZPV

UZQF PVU FBDI MJOF PG DPEF ZPVSTFMG� 1MVT
 JG ZPV TDSFX VQρXIJDI JT UP�

UBMMZ OPSNBM BOEIBQQFOT UP BMM EFWFMPQFST PO BEBJMZ CBTJTρUIF TJNQMF

BDU PG DPSSFDUJOH UZQPT XJMM IFMQ ZPV MFBSO IPX UP EFCVH ZPVS DPEF�

5SZ UP DPNQMFUF UIF SFWJFX FYFSDJTFT BOE DPEF DIBMMFOHFT PO ZPVS PXO

CFGPSF HFUUJOH IFMQ GSPN PVUTJEF SFTPVSDFT� 8JUI FOPVHI QSBDUJDF


ZPVυMM NBTUFS UIJT NBUFSJBMρBOE IBWF GVO BMPOH UIF XBZ�

)PX -POH8JMM *U 5BLF UP 'JOJTI 5IJT #PPL 

*G ZPVυSF BMSFBEZ GBNJMJBS XJUI B QSPHSBNNJOH MBOHVBHF
 UIFO ZPV

DPVME нOJTI UIJT CPPL JO BT MJUUMF BT UIJSUZ�нWF UP GPSUZ IPVST� *G ZPVυSF

OFX UP QSPHSBNNJOH
 UIFO ZPV NBZ OFFE UP TQFOE VQ UP POF IVOESFE

IPVST PS NPSF�

5BLF ZPVS UJNF BOE EPOυU GFFM MJLF ZPV IBWF UP SVTI� 1SPHSBNNJOH JT B

TVQFS�SFXBSEJOH CVU DPNQMFY TLJMM UP MFBSO� (PPE MVDL PO ZPVS 1ZUIPO

KPVSOFZ� 8FυSF SPPUJOH GPS ZPV�

��� #POVT .BUFSJBM BOE -FBSOJOH

3FTPVSDFT

5IJT CPPL DPNFT XJUI B OVNCFS PG GSFF CPOVT SFTPVSDFT BOE EPXO�

MPBET UIBU ZPV DBO BDDFTT POMJOF BU UIF MJOL CFMPX� 8FυSF BMTP NBJO�

UBJOJOH BO FSSBUB MJTU XJUI DPSSFDUJPOT UIFSF�

SFBMQZUIPO�DPN�QZUIPO�CBTJDT�SFTPVSDFT

��



���� #POVT .BUFSJBM BOE -FBSOJOH 3FTPVSDFT

*OUFSBDUJWF 2VJ[[FT

.PTU DIBQUFST JO UIJT CPPL DPNF XJUI B GSFF POMJOF RVJ[ UP DIFDL ZPVS

MFBSOJOH QSPHSFTT� :PV DBO BDDFTT UIF RVJ[[FT VTJOH UIF MJOLT QSPWJEFE

BU UIF FOE PG UIF DIBQUFS� 5IF RVJ[[FT BSF IPTUFE PO UIF 3FBM 1ZUIPO

XFCTJUF BOE DBO CF WJFXFE PO ZPVS QIPOF PS DPNQVUFS�

&BDI RVJ[ UBLFT ZPV UISPVHI B TFSJFT PG RVFTUJPOT SFMBUFE UP B QBSUJDV�

MBS DIBQUFS JO UIF CPPL� 4PNF PG UIFN BSF NVMUJQMF DIPJDF
 TPNF XJMM

BTL ZPV UP UZQF JO BO BOTXFS
 BOE TPNF XJMM SFRVJSF ZPV UP XSJUF BD�

UVBM 1ZUIPO DPEF� "T ZPV NBLF ZPVS XBZ UISPVHI FBDI RVJ[
 JU XJMM

LFFQ TDPSF PG XIJDI RVFTUJPOT ZPV BOTXFSFE DPSSFDUMZ�

"U UIF FOE PG UIF RVJ[
 ZPVυMM SFDFJWF B HSBEF CBTFE PO ZPVS SFTVMU� *G

ZPV EPOυU TDPSF ��� QFSDFOU PO ZPVS нSTU USZ
 EPOυU GSFU� 5IFTF RVJ[[FT

BSF NFBOU UP DIBMMFOHF ZPV� *UυT FYQFDUFE UIBU ZPVυMM HP UISPVHI UIFN

TFWFSBM UJNFT
 JNQSPWJOH ZPVS TDPSF XJUI FBDI SVO�

&YFSDJTFT $PEF 3FQPTJUPSZ

5IJT CPPL IBT BO BDDPNQBOZJOH DPEF SFQPTJUPSZ PO UIF 8FC DPOUBJO�

JOH FYBNQMF TPVSDF DPEF BT XFMM BT UIF BOTXFST UP FYFSDJTFT BOE DPEF

DIBMMFOHFT� 5IF SFQPTJUPSZ JT CSPLFO VQ CZ DIBQUFS
 TP ZPV DBO DIFDL

ZPVS DPEF BHBJOTU UIF TPMVUJPOT QSPWJEFE CZ VT BGUFS ZPV нOJTI FBDI

DIBQUFS� )FSFυT UIF MJOL�

SFBMQZUIPO�DPN�QZUIPO�CBTJDT�FYFSDJTFT

/PUF

5IF DPEF GPVOE JO UIJT CPPL IBT CFFO UFTUFE XJUI 1ZUIPO ��� PO

8JOEPXT
 NBD04
 BOE -JOVY�

��



���� #POVT .BUFSJBM BOE -FBSOJOH 3FTPVSDFT

&YBNQMF $PEF -JDFOTF

5IF FYBNQMF 1ZUIPO TDSJQUT BTTPDJBUFE XJUI UIJT CPPL BSF MJDFOTFE VO�

EFS B $SFBUJWF $PNNPOT 1VCMJD %PNBJO 	$$�
 -JDFOTF� 5IJT NFBOT

UIBU ZPVυSF XFMDPNF UP VTF BOZ QPSUJPO PG UIF DPEF GPS BOZ QVSQPTF JO

ZPVS PXO QSPHSBNT�

'PSNBUUJOH $POWFOUJPOT

$PEF CMPDLT XJMM CF VTFE UP QSFTFOU FYBNQMF DPEF�

# This is Python code:

print("Hello, World")

5FSNJOBM DPNNBOET GPMMPX UIF 6OJY GPSNBU�

$ # This is a terminal command:

$ python hello-world.py

	5IF EPMMBS TJHOT BSF OPU QBSU PG UIF DPNNBOE�


Monospace text XJMM CF VTFE UP EFOPUF B нMFOBNF� hello-world.py�

#PME UFYU XJMM CF VTFE UP EFOPUF B OFX PS JNQPSUBOU UFSN�

,FZCPBSE TIPSUDVUT XJMM CF GPSNBUUFE BT GPMMPXT� *i`H Y a

.FOV TIPSUDVUT XJMM CF GPSNBUUFE BT GPMMPXT� 6BH2 L2r 6BH2

/PUFT BOE JNQPSUBOU JOGPSNBUJPO XJMM CF IJHIMJHIUFE BT GPMMPXT�

/PUF

5IJT JT B OPUF нMMFE JO XJUI QMBDFIPMEFS UFYU� 5IF RVJDL CSPXO

GPY KVNQT PWFS UIF MB[Z EPH� 5IF RVJDL CSPXO 1ZUIPO TMJUIFST

PWFS UIF MB[Z IPH�

��



���� #POVT .BUFSJBM BOE -FBSOJOH 3FTPVSDFT

'FFECBDL BOE &SSBUB

8F XFMDPNF JEFBT
 TVHHFTUJPOT
 GFFECBDL
 BOE UIF PDDBTJPOBM SBOU�

%JE ZPV нOE B UPQJD DPOGVTJOH %JE ZPV нOE BO FSSPS JO UIF UFYU PS

DPEF %JE XF MFBWF PVU B UPQJD UIBU ZPVυE MPWF UP LOPX NPSF BCPVU 

8FυSF BMXBZT MPPLJOH UP JNQSPWF PVS UFBDIJOH NBUFSJBMT� 8IBUFWFS

UIF SFBTPO
 QMFBTF TFOE JO ZPVS GFFECBDL BU UIF MJOL CFMPX�

SFBMQZUIPO�DPN�QZUIPO�CBTJDT�GFFECBDL

��



$IBQUFS �

4FUUJOH 6Q 1ZUIPO

5IJT CPPL JT BCPVU QSPHSBNNJOH DPNQVUFST XJUI 1ZUIPO� :PV DPVME

SFBE UIJT CPPL GSPN DPWFS UP DPWFS XJUIPVU FWFS UPVDIJOH B LFZCPBSE


CVU ZPVυE NJTT PVU PO UIF GVO QBSUρDPEJOH�

5P HFU UIF NPTU PVU PG UIJT CPPL
 ZPV OFFE B DPNQVUFS XJUI 1ZUIPO

JOTUBMMFE PO JU BOE B XBZ UP DSFBUF
 FEJU
 BOE TBWF 1ZUIPO DPEF нMFT�

*O UIJT DIBQUFS
 ZPVφMM MFBSO IPX UP�

ύ *OTUBMM UIF MBUFTU WFSTJPO PG 1ZUIPO � PO ZPVS DPNQVUFS

ύ 0QFO *%-&
 1ZUIPOυT CVJMU�JO *OUFHSBUFE %FWFMPQNFOU BOE

-FBSOJOH &OWJSPONFOU

-FUυT HFU TUBSUFE�

��



���� " /PUF PO 1ZUIPO 7FSTJPOT

��� " /PUF PO 1ZUIPO 7FSTJPOT

.BOZ PQFSBUJOH TZTUFNT
 JODMVEJOH NBD04 BOE -JOVY
 DPNF XJUI

1ZUIPO QSFJOTUBMMFE� 5IF WFSTJPO PG 1ZUIPO UIBU DPNFT XJUI ZPVS

PQFSBUJOH TZTUFN JT DBMMFE UIF TZTUFN 1ZUIPO�

5IF TZTUFN1ZUIPO JT VTFE CZ ZPVS PQFSBUJOH TZTUFN BOE JT VTVBMMZ PVU

PG EBUF� *UυT FTTFOUJBM UIBU ZPV IBWF UIF NPTU SFDFOU WFSTJPO PG 1ZUIPO

TP UIBU ZPV DBO TVDDFTTGVMMZ GPMMPX BMPOH XJUI UIF FYBNQMFT JO UIJT

CPPL�

*NQPSUBOU

%P OPU BUUFNQU UP VOJOTUBMM UIF TZTUFN 1ZUIPO�

:PV DBO IBWF NVMUJQMF WFSTJPOT PG 1ZUIPO JOTUBMMFE PO ZPVS DPNQVUFS�

*O UIJT DIBQUFS
 ZPVυMM JOTUBMM UIF MBUFTU WFSTJPO PG 1ZUIPO � BMPOHTJEF

BOZ TZTUFN 1ZUIPO UIBU NBZ BMSFBEZ FYJTU PO ZPVS NBDIJOF�

/PUF

&WFO JG ZPV BMSFBEZ IBWF 1ZUIPO ��� JOTUBMMFE
 JUυT TUJMM B HPPE

JEFB UP TLJN UIJT DIBQUFS UP EPVCMF�DIFDL UIBU ZPVS FOWJSPO�

NFOU JT TFU VQ GPS GPMMPXJOH BMPOH XJUI UIJT CPPL�

5IJT DIBQUFS JT TQMJU JOUP UISFF TFDUJPOT� 8JOEPXT
 NBD04
 BOE

6CVOUV -JOVY� 'JOE UIF TFDUJPO GPS ZPVS PQFSBUJOH TZTUFN BOE GPMMPX

UIF TUFQT UP HFU TFU VQ
 UIFO TLJQ BIFBE UP UIF OFYU DIBQUFS�

*G ZPV IBWF B EJмFSFOU PQFSBUJOH TZTUFN
 UIFO DIFDL PVU 3FBM 1ZUIPOυT

ψ1ZUIPO � *OTUBMMBUJPO � 4FUVQ (VJEFω UP TFF JG ZPVS 04 JT DPWFSFE�

3FBEFST PO UBCMFUT BOENPCJMF EFWJDFT DBO SFGFS UP UIF ψ0OMJOF 1ZUIPO

*OUFSQSFUFSTω TFDUJPO GPS TPNF CSPXTFS�CBTFE PQUJPOT�

��



���� 8JOEPXT

��� 8JOEPXT

'PMMPX UIFTF TUFQT UP JOTUBMM 1ZUIPO � BOE PQFO *%-& PO 8JOEPXT�

*NQPSUBOU

5IF DPEF JO UIJT CPPL JT UFTUFE POMZ BHBJOTU 1ZUIPO JOTUBMMFE BT

EFTDSJCFE JO UIJT TFDUJPO�

#F BXBSF UIBU JG ZPV IBWF JOTUBMMFE 1ZUIPO UISPVHI TPNF PUIFS

NFBOT
 TVDI BT"OBDPOEB 1ZUIPO
 ZPVNBZ FODPVOUFS QSPCMFNT

XIFO SVOOJOH TPNF PG UIF DPEF FYBNQMFT�

*OTUBMM 1ZUIPO

8JOEPXT EPFTOυU UZQJDBMMZ DPNF XJUI B TZTUFN 1ZUIPO� 'PSUVOBUFMZ


JOTUBMMBUJPO JOWPMWFT MJUUMF NPSF UIBO EPXOMPBEJOH BOE SVOOJOH UIF

1ZUIPO JOTUBMMFS GSPN UIF 1ZUIPO�PSH XFCTJUF�

4UFQ �� %PXOMPBE UIF 1ZUIPO � *OTUBMMFS

0QFO B XFC CSPXTFS BOE OBWJHBUF UP UIF GPMMPXJOH 63-�

IUUQT���XXX�QZUIPO�PSH�EPXOMPBET�XJOEPXT�

$MJDL -BUFTU 1ZUIPO � 3FMFBTF � 1ZUIPO ��Y�Y MPDBUFE CFOFBUI UIF

ψ1ZUIPO 3FMFBTFT GPS 8JOEPXTω IFBEJOH OFBS UIF UPQ PG UIF QBHF� "T

PG UIJT XSJUJOH
 UIF MBUFTU WFSTJPO XBT 1ZUIPO ����

5IFO TDSPMM UP UIF CPUUPN BOE DMJDL 8JOEPXT Y����� FYFDVUBCMF JO�

TUBMMFS UP TUBSU UIF EPXOMPBE�

/PUF

*G ZPVS TZTUFN IBT B ���CJU QSPDFTTPS
 UIFO ZPV TIPVME DIPPTF

UIF ���CJU JOTUBMMFS� *G ZPV BSFOυU TVSF JG ZPVS DPNQVUFS JT ���CJU

PS ���CJU
 TUJDL XJUI UIF ���CJU JOTUBMMFS NFOUJPOFE BCPWF�

��



���� 8JOEPXT

4UFQ �� 3VO UIF *OTUBMMFS

0QFO ZPVS %PXOMPBET GPMEFS JO 8JOEPXT &YQMPSFS BOE EPVCMF�DMJDL

UIF нMF UP SVO UIF JOTUBMMFS� " EJBMPH UIBU MPPLT MJLF UIF GPMMPXJOH POF

XJMM BQQFBS�

*UυT PLBZ JG UIF 1ZUIPO WFSTJPO ZPV TFF JT HSFBUFS UIBO ����� BT MPOH BT

UIF WFSTJPO JT OPU MFTT UIBO ��

*NQPSUBOU

.BLF TVSF ZPV TFMFDU UIF CPY UIBU TBZT "EE 1ZUIPO ��Y UP 1"5)�

*G ZPV JOTUBMM 1ZUIPO XJUIPVU TFMFDUJOH UIJT CPY
 UIFO ZPV DBO

SVO UIF JOTUBMMFS BHBJO BOE TFMFDU JU�

$MJDL AMbi�HH LQr UP JOTUBMM 1ZUIPO �� 8BJU GPS UIF JOTUBMMBUJPO UP нOJTI


UIFO DPOUJOVF UP PQFO *%-&�

��
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0QFO *%-&

:PV DBO PQFO *%-& JO UXP TUFQT�

�� $MJDL UIF 4UBSU NFOV BOE MPDBUF UIF 1ZUIPO ��� GPMEFS�

�� 0QFO UIF GPMEFS BOE TFMFDU *%-& 	1ZUIPO ���
�

*%-& PQFOT B 1ZUIPO TIFMM JO B OFX XJOEPX� 5IF 1ZUIPO TIFMM JT BO

JOUFSBDUJWF FOWJSPONFOU UIBU BMMPXT ZPV UP UZQF JO 1ZUIPO DPEF BOE

FYFDVUF JU JNNFEJBUFMZ� *UυT B HSFBU XBZ UP HFU TUBSUFE XJUI 1ZUIPO�

/PUF

8IJMF ZPVυSF GSFF UP VTF B DPEF FEJUPS PUIFS UIBO *%-& JG ZPV

QSFGFS
 OPUF UIBU TPNF DIBQUFST
 FTQFDJBMMZ DIBQUFS �
 ψ'JOEJOH

BOE 'JYJOH $PEF #VHT
ω EP DPOUBJO NBUFSJBM TQFDJнD UP *%-&�

5IF 1ZUIPO TIFMM XJOEPX MPPLT MJLF UIJT�

"U UIF UPQ PG UIF XJOEPX
 ZPV DBO TFF UIF WFSTJPO PG 1ZUIPO UIBU JT

SVOOJOH BOE TPNF JOGPSNBUJPO BCPVU UIF PQFSBUJOH TZTUFN� *G ZPV TFF

B WFSTJPO MFTT UIBO ���
 UIFO ZPV NBZ OFFE UP SFWJTJU UIF JOTUBMMBUJPO

JOTUSVDUJPOT JO UIF QSFWJPVT TFDUJPO�

��



���� NBD04

5IF >>> TZNCPM UIBU ZPV TFF JT DBMMFE B QSPNQU� 8IFOFWFS ZPV TFF

UIJT
 JU NFBOT UIBU 1ZUIPO JT XBJUJOH GPS ZPV UP HJWF JU TPNF JOTUSVD�

UJPOT�

*OUFSBDUJWF 2VJ[

5IJT DIBQUFS DPNFT XJUI B GSFF POMJOF RVJ[ UP DIFDL ZPVS MFBSO�

JOH QSPHSFTT� :PV DBO BDDFTT UIF RVJ[ VTJOH ZPVS QIPOF PS DPN�

QVUFS BU UIF GPMMPXJOH XFC BEESFTT�

SFBMQZUIPO�DPN�RVJ[[FT�QZCBTJDT�TFUVQ

/PX UIBU ZPV IBWF 1ZUIPO JOTUBMMFE
 MFUυT HFU TUSBJHIU JOUP XSJUJOH ZPVS

нSTU 1ZUIPO QSPHSBN� (P BIFBE BOE NPWF PO UP DIBQUFS ��

��� NBD04

'PMMPX UIFTF TUFQT UP JOTUBMM 1ZUIPO � BOE PQFO *%-& PO NBD04�

*NQPSUBOU

5IF DPEF JO UIJT CPPL JT UFTUFE POMZ BHBJOTU 1ZUIPO JOTUBMMFE BT

EFTDSJCFE JO UIJT TFDUJPO�

#F BXBSF UIBU JG ZPV IBWF JOTUBMMFE 1ZUIPO UISPVHI TPNF PUIFS

NFBOT
 TVDI BT"OBDPOEB 1ZUIPO
 ZPVNBZ FODPVOUFS QSPCMFNT

XIFO SVOOJOH TPNF PG UIF DPEF FYBNQMFT�

*OTUBMM 1ZUIPO

5P JOTUBMM UIF MBUFTU WFSTJPO PG 1ZUIPO � PO NBD04
 EPXOMPBE BOE SVO

UIF PпDJBM JOTUBMMFS GSPN UIF 1ZUIPO�PSH XFCTJUF�

4UFQ �� %PXOMPBE UIF 1ZUIPO � *OTUBMMFS

0QFO B XFC CSPXTFS BOE OBWJHBUF UP UIF GPMMPXJOH 63-�

IUUQT���XXX�QZUIPO�PSH�EPXOMPBET�NBD�PTY�

��
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$MJDL -BUFTU 1ZUIPO � 3FMFBTF � 1ZUIPO ��Y�Y MPDBUFE CFOFBUI UIF

ψ1ZUIPO 3FMFBTFT GPS .BD 04 9ω IFBEJOH OFBS UIF UPQ PG UIF QBHF� "T

PG UIJT XSJUJOH
 UIF MBUFTU WFSTJPO XBT 1ZUIPO ����

5IFO TDSPMM UP UIF CPUUPN PG UIF QBHF BOE DMJDLNBD04 ���CJU JOTUBMMFS

UP TUBSU UIF EPXOMPBE�

4UFQ �� 3VO UIF *OTUBMMFS

0QFO 'JOEFS BOE EPVCMF�DMJDL UIF EPXOMPBEFE нMF UP SVO UIF JOTUBMMFS�

" EJBMPH CPY UIBU MPPLT MJLF UIF GPMMPXJOH XJMM BQQFBS�

1SFTT *QMiBMm2 B GFX UJNFT VOUJM ZPV BSF BTLFE UP BHSFF UP UIF TPGUXBSF

MJDFOTF BHSFFNFOU� 5IFO DMJDL �;`22 �

:PVυMM CF TIPXO B XJOEPX UIBU UFMMT ZPV XIFSF 1ZUIPO XJMM CF JOTUBMMFE

BOE IPXNVDI TQBDF JU XJMM UBLF� :PVNPTU MJLFMZ EPOυU XBOU UP DIBOHF

UIF EFGBVMU MPDBUJPO
 TP HP BIFBE BOE DMJDL AMbi�HH UP TUBSU UIF JOTUBMMB�

UJPO�

��
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8IFO UIF JOTUBMMFS JT нOJTIFE DPQZJOH нMFT
 DMJDL *HQb2 UP DMPTF UIF

JOTUBMMFS XJOEPX�

0QFO *%-&

:PV DBO PQFO *%-& JO UISFF TUFQT�

�� 0QFO 'JOEFS BOE DMJDL "QQMJDBUJPOT�

�� %PVCMF�DMJDL UIF 1ZUIPO ��� GPMEFS�

�� %PVCMF�DMJDL UIF *%-& JDPO�

*%-& PQFOT B 1ZUIPO TIFMM JO B OFX XJOEPX� 5IF 1ZUIPO TIFMM JT BO

JOUFSBDUJWF FOWJSPONFOU UIBU BMMPXT ZPV UP UZQF JO 1ZUIPO DPEF BOE

FYFDVUF JU JNNFEJBUFMZ� *UυT B HSFBU XBZ UP HFU TUBSUFE XJUI 1ZUIPO�

/PUF

8IJMF ZPVυSF GSFF UP VTF B DPEF FEJUPS PUIFS UIBO *%-& JG ZPV

QSFGFS
 OPUF UIBU TPNF DIBQUFST
 FTQFDJBMMZ DIBQUFS �
 ψ'JOEJOH

BOE 'JYJOH $PEF #VHT
ω EP DPOUBJO NBUFSJBM TQFDJнD UP *%-&�

5IF 1ZUIPO TIFMM XJOEPX MPPLT MJLF UIJT�

��
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"U UIF UPQ PG UIF XJOEPX
 ZPV DBO TFF UIF WFSTJPO PG 1ZUIPO UIBU JT

SVOOJOH BOE TPNF JOGPSNBUJPO BCPVU UIF PQFSBUJOH TZTUFN� *G ZPV TFF

B WFSTJPO MFTT UIBO ���
 UIFO ZPV NBZ OFFE UP SFWJTJU UIF JOTUBMMBUJPO

JOTUSVDUJPOT JO UIF QSFWJPVT TFDUJPO�

5IF >>> TZNCPM UIBU ZPV TFF JT DBMMFE B QSPNQU� 8IFOFWFS ZPV TFF

UIJT
 JU NFBOT UIBU 1ZUIPO JT XBJUJOH GPS ZPV UP HJWF JU TPNF JOTUSVD�

UJPOT�

*OUFSBDUJWF 2VJ[

5IJT DIBQUFS DPNFT XJUI B GSFF POMJOF RVJ[ UP DIFDL ZPVS MFBSO�

JOH QSPHSFTT� :PV DBO BDDFTT UIF RVJ[ VTJOH ZPVS QIPOF PS DPN�

QVUFS BU UIF GPMMPXJOH XFC BEESFTT�

SFBMQZUIPO�DPN�RVJ[[FT�QZCBTJDT�TFUVQ

/PX UIBU ZPV IBWF 1ZUIPO JOTUBMMFE
 MFUυT HFU TUSBJHIU JOUP XSJUJOH ZPVS

нSTU 1ZUIPO QSPHSBN� (P BIFBE BOE NPWF PO UP DIBQUFS ��

��� 6CVOUV -JOVY

'PMMPX UIFTF TUFQT UP JOTUBMM 1ZUIPO � BOE PQFO *%-& PO 6CVOUV

-JOVY�

*NQPSUBOU

5IF DPEF JO UIJT CPPL JT UFTUFE POMZ BHBJOTU 1ZUIPO JOTUBMMFE BT

EFTDSJCFE JO UIJT TFDUJPO�

#F BXBSF UIBU JG ZPV IBWF JOTUBMMFE 1ZUIPO UISPVHI TPNF PUIFS

NFBOT
 TVDI BT"OBDPOEB 1ZUIPO
 ZPVNBZ FODPVOUFS QSPCMFNT

XIFO SVOOJOH TPNF PG UIF DPEF FYBNQMFT�

��
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*OTUBMM 1ZUIPO

5IFSFυT B HPPE DIBODF UIBU ZPVS 6CVOUV EJTUSJCVUJPO BMSFBEZ IBT

1ZUIPO JOTUBMMFE
 CVU JU QSPCBCMZ XPOυU CF UIF MBUFTU WFSTJPO
 BOE JU

NBZ CF 1ZUIPO � JOTUFBE PG 1ZUIPO ��

5P нOE PVU XIBU WFSTJPO	T
 ZPV IBWF
 PQFO B UFSNJOBM XJOEPX BOE USZ

UIF GPMMPXJOH DPNNBOET�

$ python --version

$ python3 --version

0OF PS NPSF PG UIFTF DPNNBOET TIPVME SFTQPOE XJUI B WFSTJPO
 BT

CFMPX�

$ python3 --version

Python 3.9.0

:PVS WFSTJPO OVNCFS NBZ WBSZ� *G UIF WFSTJPO TIPXO JT 1ZUIPO ��Y

PS B WFSTJPO PG 1ZUIPO � UIBU JT MFTT UIBO ���
 UIFO ZPV XBOU UP JO�

TUBMM UIF MBUFTU WFSTJPO� )PX ZPV JOTUBMM 1ZUIPO PO 6CVOUV EFQFOET

PO XIJDI WFSTJPO PG 6CVOUV ZPVυSF SVOOJOH� :PV DBO EFUFSNJOF ZPVS

MPDBM 6CVOUV WFSTJPO CZ SVOOJOH UIF GPMMPXJOH DPNNBOE�

$ lsb_release -a

No LSB modules are available.

Distributor ID: Ubuntu

Description: Ubuntu 18.04.1 LTS

Release: 18.04

Codename: bionic

-PPL BU UIF WFSTJPO OVNCFS OFYU UP Release JO UIF DPOTPMF PVUQVU
 BOE

GPMMPX UIF DPSSFTQPOEJOH JOTUSVDUJPOT CFMPX�

��



���� 6CVOUV -JOVY

6CVOUV ����� PS (SFBUFS

6CVOUV WFSTJPO ����� EPFT OPU DPNF XJUI 1ZUIPO ��� CZ EFGBVMU
 CVU

JU JT JO UIF 6OJWFSTF SFQPTJUPSZ� :PV DBO JOTUBMM JU XJUI UIF GPMMPXJOH

DPNNBOET JO UIF 5FSNJOBM BQQMJDBUJPO�

$ sudo apt-get update

$ sudo apt-get install python3.9 idle-python3.9 python3-pip

/PUF UIBU CFDBVTF UIF 6OJWFSTF SFQPTJUPSZ JT VTVBMMZ CFIJOE UIF

1ZUIPO SFMFBTF TDIFEVMF
 ZPV NBZ OPU HFU UIF MBUFTU WFSTJPO PG 1ZUIPO

���� )PXFWFS
 BOZ WFSTJPO PG 1ZUIPO ��� XJMM XPSL GPS UIJT CPPL�

6CVOUV �� BOE -PXFS

'PS 6CVOUV WFSTJPOT �� BOE MPXFS
 1ZUIPO ��� JT OPU JO UIF 6OJWFSTF

SFQPTJUPSZ� :PV OFFE UP HFU JU GSPN B 1FSTPOBM 1BDLBHF "SDIJWF 	11"
�

5P JOTUBMM 1ZUIPO GSPN UIF EFBETOBLFT 11"
 SVO UIF GPMMPXJOH DPN�

NBOET JO UIF 5FSNJOBM BQQMJDBUJPO�

$ sudo add-apt-repository ppa:deadsnakes/ppa

$ sudo apt-get update

$ sudo apt-get install python3.9 idle-python3.9 python3-pip

:PV DBO DIFDL UIBU UIF DPSSFDU WFSTJPO PG 1ZUIPO XBT JOTUBMMFE CZ SVO�

OJOH python3 --version� *G ZPV TFF B WFSTJPO OVNCFS MFTT UIBO ���
 UIFO

ZPV NBZ OFFE UP UZQF python3.9 --version� /PX ZPV DBO PQFO *%-&

BOE HFU SFBEZ UP XSJUF ZPVS нSTU 1ZUIPO QSPHSBN�

0QFO *%-&

:PV DBO PQFO *%-& GSPN UIF DPNNBOE MJOF CZ UZQJOH UIF GPMMPXJOH�

$ idle-python3.9

��



���� 6CVOUV -JOVY

0O TPNF -JOVY JOTUBMMBUJPOT
 ZPV DBO PQFO *%-& XJUI UIF GPMMPXJOH

TIPSUFOFE DPNNBOE�

$ idle3

*%-& PQFOT B 1ZUIPO TIFMM JO B OFX XJOEPX� 5IF 1ZUIPO TIFMM JT BO

JOUFSBDUJWF FOWJSPONFOU UIBU BMMPXT ZPV UP UZQF JO 1ZUIPO DPEF BOE

FYFDVUF JU JNNFEJBUFMZ� *UυT B HSFBU XBZ UP HFU TUBSUFE XJUI 1ZUIPO�

/PUF

8IJMF ZPVυSF GSFF UP VTF B DPEF FEJUPS PUIFS UIBO *%-& JG ZPV

QSFGFS
 OPUF UIBU TPNF DIBQUFST
 FTQFDJBMMZ DIBQUFS �
 ψ'JOEJOH

BOE 'JYJOH $PEF #VHT
ω EP DPOUBJO NBUFSJBM TQFDJнD UP *%-&�

5IF 1ZUIPO TIFMM XJOEPX MPPLT MJLF UIJT�

"U UIF UPQ PG UIF XJOEPX
 ZPV DBO TFF UIF WFSTJPO PG 1ZUIPO UIBU JT

SVOOJOH BOE TPNF JOGPSNBUJPO BCPVU UIF PQFSBUJOH TZTUFN� *G ZPV TFF

B WFSTJPO MFTT UIBO ���
 UIFO ZPV NBZ OFFE UP SFWJTJU UIF JOTUBMMBUJPO

JOTUSVDUJPOT JO UIF QSFWJPVT TFDUJPO�

��



���� 6CVOUV -JOVY

*NQPSUBOU

*G ZPV PQFO *%-&XJUI UIF idle3 DPNNBOE BOE TFF B WFSTJPO MFTT

UIBO ��� EJTQMBZFE JO UIF 1ZUIPO TIFMM XJOEPX
 UIFO ZPVυMM OFFE

UP PQFO *%-& XJUI UIF idle-python3.9 DPNNBOE�

5IF >>> TZNCPM UIBU ZPV TFF JO UIF *%-& XJOEPX JT DBMMFE B QSPNQU�

8IFOFWFS ZPV TFF UIJT
 JU NFBOT UIBU 1ZUIPO JT XBJUJOH GPS ZPV UP HJWF

JU TPNF JOTUSVDUJPOT�

*OUFSBDUJWF 2VJ[

5IJT DIBQUFS DPNFT XJUI B GSFF POMJOF RVJ[ UP DIFDL ZPVS MFBSO�

JOH QSPHSFTT� :PV DBO BDDFTT UIF RVJ[ VTJOH ZPVS QIPOF PS DPN�

QVUFS BU UIF GPMMPXJOH XFC BEESFTT�

SFBMQZUIPO�DPN�RVJ[[FT�QZCBTJDT�TFUVQ

/PX UIBU ZPV IBWF 1ZUIPO JOTUBMMFE
 MFUυT HFU TUSBJHIU JOUP XSJUJOH ZPVS

нSTU 1ZUIPO QSPHSBN� (P BIFBE BOE NPWF PO UP DIBQUFS ��

��



$IBQUFS �

:PVS 'JSTU 1ZUIPO 1SPHSBN

/PX UIBU ZPV IBWF UIF MBUFTU WFSTJPO PG 1ZUIPO JOTUBMMFE PO ZPVS DPN�

QVUFS
 JUυT UJNF UP TUBSU DPEJOH�

*O UIJT DIBQUFS
 ZPV XJMM�

ύ 8SJUF ZPVS нSTU 1ZUIPO QSPHSBN

ύ -FBSO XIBU IBQQFOT XIFO ZPV SVO B QSPHSBN XJUI BO FSSPS

ύ -FBSO IPX UP EFDMBSF B WBSJBCMF BOE JOTQFDU JUT WBMVF

ύ -FBSO IPX UP XSJUF DPNNFOUT

3FBEZ UP CFHJO ZPVS 1ZUIPO KPVSOFZ -FUυT HP�

��



���� 8SJUF B 1ZUIPO 1SPHSBN

��� 8SJUF B 1ZUIPO 1SPHSBN

*G ZPV EPOυU BMSFBEZ IBWF *%-& PQFO
 UIFO HP BIFBE BOE PQFO JU� 5IFSF

BSF UXPNBJO XJOEPXT UIBU ZPVυMM XPSL XJUI JO *%-&� UIF JOUFSBDUJWF

XJOEPX
 XIJDI JT UIF POF UIBU PQFOT XIFO ZPV TUBSU *%-&
 BOE UIF

FEJUPS XJOEPX�

:PV DBO UZQF DPEF JOUP CPUI UIF JOUFSBDUJWF XJOEPX BOE UIF FEJUPS XJO�

EPX� 5IF EJмFSFODF CFUXFFO UIF UXP XJOEPXT JT JO IPX UIFZ FYFDVUF

DPEF� *O UIJT TFDUJPO
 ZPVυMM MFBSO IPX UP FYFDVUF 1ZUIPO DPEF JO CPUI

XJOEPXT�

5IF *OUFSBDUJWF 8JOEPX

*%-&υT JOUFSBDUJWF XJOEPX DPOUBJOT B 1ZUIPO TIFMM
 XIJDI JT B UFY�

UVBM VTFS JOUFSGBDF VTFE UP JOUFSBDU XJUI UIF 1ZUIPO MBOHVBHF� :PV DBO

UZQF B CJU PG 1ZUIPO DPEF JOUP UIF JOUFSBDUJWF XJOEPX BOE QSFTT 1Mi2`
UP JNNFEJBUFMZ TFF UIF SFTVMUT� )FODF UIF OBNF JOUFSBDUJWF XJOEPX�

5IF JOUFSBDUJWF XJOEPX PQFOT BVUPNBUJDBMMZ XIFO ZPV TUBSU *%-&�

:PVυMM TFF UIF GPMMPXJOH UFYU
 XJUI TPNF NJOPS EJмFSFODFT EFQFOEJOH

PO ZPVS TFUVQ
 EJTQMBZFE BU UIF UPQ PG UIF XJOEPX�

Python 3.9.0 (tags/v3.9.0:1b293b6)

[MSC v.1916 32 bit (Intel)] on win32

Type "help", "copyright", "credits" or "license" for more information.

>>>

5IJT UFYU TIPXT UIF WFSTJPO PG 1ZUIPO UIBU *%-& JT SVOOJOH� :PV

DBO BMTP TFF JOGPSNBUJPO BCPVU ZPVS PQFSBUJOH TZTUFN BOE TPNF

DPNNBOET ZPV DBO VTF UP HFU IFMQ BOE WJFX JOGPSNBUJPO BCPVU

1ZUIPO�

5IF >>> TZNCPM JO UIF MBTU MJOF JT DBMMFE UIF QSPNQU� 5IJT JT XIFSF

ZPVυMM UZQF JO ZPVS DPEF�

��



���� 8SJUF B 1ZUIPO 1SPHSBN

(P BIFBE BOE UZQF 1 + 1 BU UIF QSPNQU BOE QSFTT 1Mi2` �

>>> 1 + 1

2

>>>

1ZUIPO FWBMVBUFT UIF FYQSFTTJPO
 EJTQMBZT UIF SFTVMU 	2

 UIFO EJTQMBZT

BOPUIFS QSPNQU� &WFSZ UJNF ZPV SVO TPNF DPEF JO UIF JOUFSBDUJWF XJO�

EPX
 B OFX QSPNQU BQQFBST EJSFDUMZ CFMPX UIF SFTVMU�

&YFDVUJOH 1ZUIPO JO UIF JOUFSBDUJWF XJOEPX DBO CF EFTDSJCFE BT B MPPQ

XJUI UISFF TUFQT�

�� 1ZUIPO SFBET UIF DPEF FOUFSFE BU UIF QSPNQU�

�� 1ZUIPO FWBMVBUFT UIF DPEF�

�� 1ZUIPO QSJOUT UIF SFTVMU BOE XBJUT GPS NPSF JOQVU�

5IJT MPPQ JT DPNNPOMZ SFGFSSFE UP BT B SFBE�FWBMVBUF�QSJOU MPPQ BOE

JT BCCSFWJBUFE BT3&1-� 1ZUIPO QSPHSBNNFST TPNFUJNFT SFGFS UP UIF

1ZUIPO TIFMM BT UIF 1ZUIPO 3&1-
 PS KVTU ψUIF 3&1-ω GPS TIPSU�

-FUυT USZ TPNFUIJOH B MJUUMF NPSF JOUFSFTUJOH UIBO BEEJOH OVNCFST� "

SJUF PG QBTTBHF GPS FWFSZ QSPHSBNNFS JT XSJUJOH B QSPHSBN UIBU QSJOUT

UIF QISBTF ψ)FMMP
 8PSMEω PO UIF TDSFFO�

"U UIF QSPNQU JO UIF JOUFSBDUJWF XJOEPX
 UZQF UIF XPSE print GPMMPXFE

CZ B TFU PG QBSFOUIFTFT XJUI UIF UFYU "Hello, World" JOTJEF�

>>> print("Hello, World")

Hello, World

��
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" GVODUJPO JT DPEF UIBU QFSGPSNT TPNF UBTL BOE DBO CF JOWPLFE CZ B

OBNF� 5IF BCPWF DPEF JOWPLFT
 PS DBMMT
 UIF print() GVODUJPO XJUI UIF

UFYU "Hello, World" BT JOQVU�

5IF QBSFOUIFTFT UFMM 1ZUIPO UP DBMM UIF print() GVODUJPO� 5IFZ BMTP FO�

DMPTF FWFSZUIJOH UIBU HFUT TFOU UP UIF GVODUJPO BT JOQVU� 5IF RVPUBUJPO

NBSLT JOEJDBUF UIBU "Hello, World" SFBMMZ JT UFYU BOE OPU TPNFUIJOH

FMTF�

/PUF

*%-& IJHIMJHIUT QBSUT PG ZPVS DPEF JO EJмFSFOU DPMPST BT ZPV

UZQF UP NBLF JU FBTJFS GPS ZPV UP JEFOUJGZ UIF EJмFSFOU QBSUT�

#Z EFGBVMU
 GVODUJPOT BSF IJHIMJHIUFE JO QVSQMF BOE UFYU JT IJHI�

MJHIUFE JO HSFFO�

5IF JOUFSBDUJWF XJOEPX FYFDVUFT B TJOHMF MJOF PG DPEF BU B UJNF� 5IJT

JT VTFGVM GPS USZJOH PVU TNBMM DPEF FYBNQMFT BOE FYQMPSJOH UIF 1ZUIPO

MBOHVBHF
 CVU JU IBT B NBKPS MJNJUBUJPO� ZPV IBWF UP FOUFS ZPVS DPEF

POF MJOF BU B UJNF�

"MUFSOBUJWFMZ
 ZPV DBO TBWF 1ZUIPO DPEF JO B UFYU нMF BOE FYFDVUF BMM PG

UIF DPEF JO UIF нMF UP SVO BO FOUJSF QSPHSBN�

5IF &EJUPS 8JOEPX

:PVυMM XSJUF ZPVS 1ZUIPO нMFT VTJOH *%-&υT FEJUPS XJOEPX� :PV DBO

PQFO UIF FEJUPS XJOEPX CZ TFMFDUJOH 6BH2 L2r 6BH2 GSPN UIF NFOV BU

UIF UPQ PG UIF JOUFSBDUJWF XJOEPX�

5IF JOUFSBDUJWF XJOEPX TUBZT PQFO XIFO ZPV PQFO UIF FEJUPS XJOEPX�

*U EJTQMBZT UIF PVUQVU HFOFSBUFE CZ DPEF JO UIF FEJUPSXJOEPX
 TP ZPVυMM

XBOU UP BSSBOHF UIF UXP XJOEPXT TP UIBU ZPV DBO TFF UIFN CPUI BU UIF

TBNF UJNF�

��



���� 8SJUF B 1ZUIPO 1SPHSBN

*O UIF FEJUPS XJOEPX
 UZQF JO UIF TBNF DPEF ZPV VTFE UP QSJOU "Hello,

World" JO UIF JOUFSBDUJWF XJOEPX�

print("Hello, World")

*%-& IJHIMJHIUT DPEF UZQFE JOUP UIF FEJUPS XJOEPX KVTU MJLF JO UIF JO�

UFSBDUJWF XJOEPX�

*NQPSUBOU

8IFO ZPV XSJUF DPEF JO B 1ZUIPO нMF
 ZPV EPOυU OFFE UP JODMVEF

UIF >>> QSPNQU�

#FGPSF ZPV SVO ZPVS QSPHSBN
 ZPV OFFE UP TBWF JU� 4FMFDU 6BH2 a�p2
GSPN UIF NFOV BOE TBWF UIF нMF BT hello_world.py�

/PUF

0O TPNF TZTUFNT
 UIF EFGBVMU EJSFDUPSZ GPS TBWJOH нMFT JO *%-&

JT UIF 1ZUIPO JOTUBMMBUJPO EJSFDUPSZ� %P OPU TBWF ZPVS нMFT UP

UIJT EJSFDUPSZ� *OTUFBE
 TBWF UIFN UP ZPVS EFTLUPQ PS UP B GPMEFS

JO ZPVS VTFSυT IPNF EJSFDUPSZ�

5IF .py FYUFOTJPO JOEJDBUFT UIBU B нMF DPOUBJOT 1ZUIPO DPEF� *O GBDU


TBWJOH ZPVS нMF XJUI BOZ PUIFS FYUFOTJPO SFNPWFT UIF DPEF IJHIMJHIU�

JOH� *%-& POMZ IJHIMJHIUT 1ZUIPO DPEF XIFO JUυT TUPSFE JO B .py нMF�

3VOOJOH 1ZUIPO 1SPHSBNT JO UIF &EJUPS 8JOEPX

5P SVO ZPVS QSPHSBN
 TFMFDU _mM _mM JQ/mH2 GSPN UIF NFOV JO UIF

FEJUPS XJOEPX�

/PUF

1SFTTJOH 68 BMTP SVOT B QSPHSBN GSPN UIF FEJUPS XJOEPX�

1SPHSBN PVUQVU BMXBZT BQQFBST JO UIF JOUFSBDUJWF XJOEPX�

��



���� .FTT 5IJOHT 6Q

&WFSZ UJNF ZPV SVO DPEF GSPN B нMF
 ZPVυMM TFF TPNFUIJOH MJLF UIF GPM�

MPXJOH PVUQVU JO UIF JOUFSBDUJWF XJOEPX�

>>> =================== RESTART ===================

*%-& SFTUBSUT UIF 1ZUIPO JOUFSQSFUFS
 XIJDI JT UIF DPNQVUFS QSPHSBN

UIBU BDUVBMMZ FYFDVUFT ZPVS DPEF
 FWFSZ UJNF ZPV SVO B нMF� 5IJT NBLFT

TVSF UIBU QSPHSBNT BSF FYFDVUFE UIF TBNF XBZ FBDI UJNF�

0QFOJOH 1ZUIPO 'JMFT JO UIF &EJUPS 8JOEPX

5P PQFO BO FYJTUJOH нMF JO *%-&
 TFMFDU 6BH2 PT2M GSPN UIF NFOV


UIFO TFMFDU UIF нMF ZPV XBOU UP PQFO� *%-& PQFOT FWFSZ нMF JO B OFX

FEJUPS XJOEPX
 TP ZPV DBO IBWF TFWFSBM нMFT PQFO BU UIF TBNF UJNF�

:PV DBO BMTP PQFO B нMF GSPN B нMF NBOBHFS
 TVDI BT 8JOEPXT

&YQMPSFS PS NBD04 'JOEFS� 3JHIU�DMJDL UIF нMF JDPO BOE TFMFDU

1/Bi rBi? A.G1 UP PQFO UIF нMF JO *%-&υT FEJUPS XJOEPX�

%PVCMF�DMJDLJOH PO B .py нMF GSPN B нMF NBOBHFS FYFDVUFT UIF QSP�

HSBN� )PXFWFS
 UIJT VTVBMMZ SVOT UIF нMF XJUI UIF TZTUFN 1ZUIPO


BOE UIF QSPHSBN XJOEPX EJTBQQFBST JNNFEJBUFMZ BGUFS UIF QSPHSBN

UFSNJOBUFTρPGUFO CFGPSF ZPV DBO FWFO TFF BOZ PVUQVU�

'PS OPX
 UIF CFTU XBZ UP SVO ZPVS 1ZUIPO QSPHSBNT JT UP PQFO UIFN

JO *%-&υT FEJUPS XJOEPX BOE SVO UIFN GSPN UIFSF�

��� .FTT 5IJOHT 6Q

&WFSZCPEZ NBLFT NJTUBLFTρFTQFDJBMMZ XIJMF QSPHSBNNJOH� *O DBTF

ZPV IBWFOυU NBEF BOZ NJTUBLFT ZFU
 MFUυT HFU B IFBE TUBSU BOE NFTT

TPNFUIJOH VQ PO QVSQPTF UP TFF XIBU IBQQFOT�

.JTUBLFT JO QSPHSBNT BSF DBMMFE FSSPST� :PVυMM FYQFSJFODF UXP NBJO

UZQFT PG FSSPST� TZOUBY FSSPST BOE SVOUJNF FSSPST�

��



���� .FTT 5IJOHT 6Q

4ZOUBY &SSPST

" TZOUBY FSSPS PDDVST XIFO ZPV XSJUF DPEF UIBU JTOυU BMMPXFE JO UIF

1ZUIPO MBOHVBHF�

-FUυT DSFBUF B TZOUBY FSSPS CZ SFNPWJOH UIF MBTU RVPUBUJPO NBSL GSPN

UIF DPEF JO UIF hello_world.py нMF UIBU ZPV DSFBUFE JO UIF MBTU TFDUJPO�

print("Hello, World)

4BWF UIF нMF BOE QSFTT 68 UP SVO JU� 5IF DPEF XPOυU SVO� *%-& EJT�

QMBZT BO BMFSU CPY XJUI UIF GPMMPXJOH NFTTBHF�

EOL while scanning string literal.

5IFSF BSF UXP UFSNT JO UIJT NFTTBHF UIBU NBZ CF VOGBNJMJBS�

�� " TUSJOH MJUFSBM JT UFYU FODMPTFE JO RVPUBUJPO NBSLT� "Hello,

World" JT B TUSJOH MJUFSBM�

�� &0- TUBOET GPS FOE PG MJOF�

4P
 UIF NFTTBHF UFMMT ZPV UIBU 1ZUIPO HPU UP UIF FOE PG B MJOF XIJMF

SFBEJOH B TUSJOH MJUFSBM� 4USJOH MJUFSBMT NVTU CF UFSNJOBUFE XJUI B RVP�

UBUJPO NBSL CFGPSF UIF FOE PG B MJOF�

*%-& IJHIMJHIUT UIF MJOF DPOUBJOJOH print("Hello, World) JO SFE UP IFMQ

ZPV RVJDLMZ нOE UIF MJOF PG DPEF XJUI UIF TZOUBY FSSPS� 8JUIPVU UIF

TFDPOE RVPUBUJPO NBSL
 FWFSZUIJOH BGUFS UIF нSTU RVPUBUJPO NBSLρ

JODMVEJOH UIF DMPTJOH QBSFOUIFTJTρJT QBSU PG B TUSJOH MJUFSBM�

3VOUJNF &SSPST

*%-& DBUDIFT TZOUBY FSSPST CFGPSF B QSPHSBN TUBSUT SVOOJOH� *O DPO�

USBTU
 SVOUJNF FSSPST POMZ PDDVS XIJMF B QSPHSBN JT SVOOJOH�

5P HFOFSBUF B SVOUJNF FSSPS
 SFNPWF CPUI RVPUBUJPO NBSLT JO UIF

hello_world.py нMF�

��



���� .FTT 5IJOHT 6Q

print(Hello, World)

%JE ZPV OPUJDF IPX UIF UFYU DPMPS DIBOHFE UP CMBDL XIFO ZPV SFNPWFE

UIF RVPUBUJPO NBSLT *%-& OP MPOHFS SFDPHOJ[FT Hello, World BT UFYU�

8IBU EP ZPV UIJOL XJMM IBQQFO XIFO ZPV SVO UIF QSPHSBN 1SFTT 68
UP нOE PVU�

5IF GPMMPXJOH UFYU EJTQMBZT JO SFE JO UIF JOUFSBDUJWF XJOEPX�

Traceback (most recent call last):

File "/home/hello_world.py", line 1, in <module>

print(Hello, World)

NameError: name 'Hello' is not defined

8IFOFWFS BO FSSPS PDDVST
 1ZUIPO TUPQT FYFDVUJOH UIF QSPHSBN BOE

EJTQMBZT TFWFSBM MJOFT PG UFYU DBMMFE B USBDFCBDL� 5IF USBDFCBDL TIPXT

VTFGVM JOGPSNBUJPO BCPVU UIF FSSPS�

5SBDFCBDLT BSF CFTU SFBE GSPN UIF CPUUPN VQ�

ύ 5IF MBTU MJOF PG UIF USBDFCBDL UFMMT ZPV UIF OBNF PG UIF FSSPS BOE

UIF FSSPS NFTTBHF� *O UIJT DBTF
 B NameError PDDVSSFE CFDBVTF UIF

OBNF Hello JT OPU EFнOFE BOZXIFSF�

ύ 5IF TFDPOE UP MBTU MJOF TIPXT ZPV UIF DPEF UIBU QSPEVDFE UIF FSSPS�

5IFSFυT POMZ POF MJOF PG DPEF JO hello_world.py
 TP JUυT OPU IBSE UP

HVFTT XIFSF UIF QSPCMFN JT� 5IJT JOGPSNBUJPO JT NPSF IFMQGVM GPS

MBSHFS нMFT�

ύ 5IF UIJSE UP MBTU MJOF UFMMT ZPV UIF OBNF PG UIF нMF BOE UIF MJOF OVN�

CFS TP ZPV DBO HP UP UIF FYBDU TQPU JO ZPVS DPEF XIFSF UIF FSSPS

PDDVSSFE�

*O UIF OFYU TFDUJPO
 ZPVυMM TFF IPX UP EFнOF OBNFT GPS WBMVFT JO ZPVS

DPEF� #FGPSF ZPV NPWF PO
 UIPVHI
 ZPV DBO HFU TPNF QSBDUJDF XJUI

TZOUBY FSSPST BOE SVOUJNF FSSPST CZ XPSLJOH PO UIF SFWJFX FYFSDJTFT�

��



���� $SFBUF B 7BSJBCMF

3FWJFX &YFSDJTFT

:PV DBO пOE UIF TPMVUJPOT UP UIFTF FYFSDJTFT BOE NBOZ PUIFS CPOVT

SFTPVSDFT POMJOF BU SFBMQZUIPO�DPN�QZUIPO�CBTJDT�SFTPVSDFT

�� 8SJUF B QSPHSBN UIBU *%-&XPOυU SVO CFDBVTF JU IBT B TZOUBY FSSPS�

�� 8SJUF B QSPHSBN UIBU DSBTIFT POMZ XIJMF JUυT SVOOJOH CFDBVTF JU IBT

B SVOUJNF FSSPS�

��� $SFBUF B 7BSJBCMF

*O 1ZUIPO
 WBSJBCMFT BSF OBNFT UIBU DBO CF BTTJHOFE B WBMVF BOE UIFO

VTFE UP SFGFS UP UIBU WBMVF UISPVHIPVU ZPVS DPEF�

7BSJBCMFT BSF GVOEBNFOUBM UP QSPHSBNNJOH GPS UXP SFBTPOT�

�� 7BSJBCMFT LFFQ WBMVFT BDDFTTJCMF� 'PS FYBNQMF
 ZPV DBO BT�

TJHO UIF SFTVMU PG TPNF UJNF�DPOTVNJOH PQFSBUJPO UP B WBSJBCMF TP

UIBU ZPVS QSPHSBNEPFTOυU IBWF UP QFSGPSN UIF PQFSBUJPO FBDI UJNF

ZPV OFFE UP VTF UIF SFTVMU�

�� 7BSJBCMFT HJWF WBMVFT DPOUFYU� 5IF OVNCFS 28 DPVMENFBO MPUT

PG EJмFSFOU UIJOHT
 TVDI BT UIF OVNCFS PG TUVEFOUT JO B DMBTT
 UIF

OVNCFS PG UJNFT B VTFS IBT BDDFTTFE B XFCTJUF
 BOE TP PO� (JWJOH

UIF WBMVF 28 B OBNF MJLF num_students NBLFT UIF NFBOJOH PG UIF

WBMVF DMFBS�

*O UIJT TFDUJPO
 ZPVυMM MFBSO IPX UP VTF WBSJBCMFT JO ZPVS DPEF
 BTXFMM BT

TPNF PG UIF DPOWFOUJPOT 1ZUIPO QSPHSBNNFST GPMMPX XIFO DIPPTJOH

OBNFT GPS WBSJBCMFT�

5IF "TTJHONFOU 0QFSBUPS

"O PQFSBUPS JT B TZNCPM
 TVDI BT +
 UIBU QFSGPSNT BO PQFSBUJPO PO

POF PS NPSF WBMVFT� 'PS FYBNQMF
 UIF + PQFSBUPS UBLFT UXP OVNCFST


POF UP UIF MFGU PG UIF PQFSBUPS BOE POF UP UIF SJHIU
 BOE BEET UIFN

UPHFUIFS�

��



���� $SFBUF B 7BSJBCMF

7BMVFT BSF BTTJHOFE UP WBSJBCMF OBNFT VTJOH B TQFDJBM TZNCPM DBMMFE

UIF BTTJHONFOU PQFSBUPS 	=
 � 5IF = PQFSBUPS UBLFT UIF WBMVF UP UIF

SJHIU PG UIF PQFSBUPS BOE BTTJHOT JU UP UIF OBNF PO UIF MFGU�

-FUυT NPEJGZ UIF hello_world.py нMF GSPN UIF QSFWJPVT TFDUJPO UP BTTJHO

TPNF UFYU JO B WBSJBCMF CFGPSF QSJOUJOH JU UP UIF TDSFFO�

>>> greeting = "Hello, World"

>>> print(greeting)

Hello, world

0O UIF нSTU MJOF
 ZPV DSFBUF B WBSJBCMF OBNFE greeting BOE BTTJHO JU UIF

WBMVF "Hello, World" VTJOH UIF = PQFSBUPS�

print(greeting) EJTQMBZT UIF PVUQVU Hello, World CFDBVTF 1ZUIPO MPPLT

GPS UIF OBNF greeting
 нOET UIBU JUυT CFFO BTTJHOFE UIF WBMVF "Hello,

World"
 BOE SFQMBDFT UIF WBSJBCMF OBNF XJUI JUT WBMVF CFGPSF DBMMJOH

UIF GVODUJPO�

*G ZPV IBEOυU FYFDVUFE greeting = "Hello, World" CFGPSF FYFDVUJOH

print(greeting)
 UIFO ZPV XPVME IBWF TFFO B NameError MJLF ZPV EJE

XIFO ZPV USJFE UP FYFDVUF print(Hello, World) JO UIF QSFWJPVT TFDUJPO�

/PUF

"MUIPVHI = MPPLT MJLF UIF FRVBMT TJHO GSPNNBUIFNBUJDT
 JU IBT B

EJмFSFOU NFBOJOH JO 1ZUIPO� 5IJT EJTUJODUJPO JT JNQPSUBOU BOE

DBO CF B TPVSDF PG GSVTUSBUJPO GPS CFHJOOFS QSPHSBNNFST�

+VTU SFNFNCFS
 XIFOFWFS ZPV TFF UIF = PQFSBUPS
 XIBUFWFS JT UP

UIF SJHIU PG JU JT CFJOH BTTJHOFE UP B WBSJBCMF PO UIF MFGU�

7BSJBCMF OBNFT BSF DBTF TFOTJUJWF
 TP B WBSJBCMF OBNFE greeting JT

OPU UIF TBNF BT B WBSJBCMF OBNFE Greeting� 'PS JOTUBODF
 UIF GPMMPXJOH

DPEF QSPEVDFT B NameError�

��



���� $SFBUF B 7BSJBCMF

>>> greeting = "Hello, World"

>>> print(Greeting)

Traceback (most recent call last):

File "<stdin>", line 1, in <module>

NameError: name 'Greeting' is not defined

*G ZPV IBWF USPVCMF XJUI BO FYBNQMF JO UIJT CPPL
 EPVCMF�DIFDL UIBU

FWFSZ DIBSBDUFS JO ZPVS DPEFρJODMVEJOH TQBDFTρNBUDIFT UIF FYBNQMF

FYBDUMZ� $PNQVUFST IBWF OP DPNNPO TFOTF
 TP CFJOH BMNPTU DPSSFDU

JTOυU HPPE FOPVHI�

3VMFT GPS 7BMJE 7BSJBCMF /BNFT

7BSJBCMF OBNFT DBO CF BT MPOH PS BT TIPSU BT ZPV MJLF
 CVU UIFSF BSF B

GFX SVMFT UIBU ZPV NVTU GPMMPX� 7BSJBCMF OBNFT NBZ DPOUBJO VQQFS�

DBTF BOE MPXFSDBTF MFUUFST 	"π;
 Bπ[

 EJHJUT 	�π�

 BOE VOEFSTDPSFT

	@

 CVU UIFZ DBOOPU CFHJO XJUI B EJHJU�

'PS FYBNQMF
 FBDI PG UIF GPMMPXJOH JT B WBMJE 1ZUIPO WBSJBCMF OBNF�

ύ string1

ύ _a1p4a

ύ list_of_names

5IF GPMMPXJOH BSFOυU WBMJE WBSJBCMF OBNFT CFDBVTF UIFZ TUBSU XJUI B

EJHJU�

ύ 9lives

ύ 99_balloons

ύ 2beOrNot2Be

*O BEEJUJPO UP &OHMJTI MFUUFST BOE EJHJUT
 1ZUIPO WBSJBCMF OBNFT NBZ

DPOUBJO NBOZ EJмFSFOU WBMJE 6OJDPEF DIBSBDUFST�

6OJDPEF JT B TUBOEBSE GPS EJHJUBMMZ SFQSFTFOUJOH DIBSBDUFST VTFE JO

NPTU PG UIF XPSMEυT XSJUJOH TZTUFNT� 5IBU NFBOT WBSJBCMF OBNFT DBO

DPOUBJO MFUUFST GSPN OPO�&OHMJTI BMQIBCFUT
 TVDI BT EFDPSBUFE MFUUFST

��



���� $SFBUF B 7BSJBCMF

MJLF ª BOE ½
 BOE FWFO $IJOFTF
 +BQBOFTF
 BOE "SBCJD TZNCPMT�

)PXFWFS
 OPU FWFSZ TZTUFN DBO EJTQMBZ EFDPSBUFE DIBSBDUFST
 TP JUυT B

HPPE JEFB UP BWPJE UIFN JG ZPVυSF HPJOH UP TIBSF ZPVS DPEF XJUI QFPQMF

JO EJмFSFOU SFHJPOT�

/PUF

:PVυMM MFBSO NPSF BCPVU 6OJDPEF JO DIBQUFS ���

:PV DBO BMTP SFBE BCPVU 1ZUIPOυT TVQQPSU GPS 6OJDPEF JO UIF

PпDJBM 1ZUIPO EPDVNFOUBUJPO�

+VTU CFDBVTF B WBSJBCMF OBNF JT WBMJE EPFTOυU OFDFTTBSJMZ NFBO UIBU

JUυT B HPPE OBNF�

$IPPTJOH B HPPE OBNF GPS B WBSJBCMF DBO CF TVSQSJTJOHMZ EJпDVMU� 'PS�

UVOBUFMZ
 UIFSF BSF TPNF HVJEFMJOFT UIBU ZPV DBO GPMMPX UP IFMQ ZPV

DIPPTF CFUUFS OBNFT�

%FTDSJQUJWF /BNFT "SF #FUUFS 5IBO 4IPSU /BNFT

%FTDSJQUJWF WBSJBCMF OBNFT BSF FTTFOUJBM
 FTQFDJBMMZ GPS DPNQMFY

QSPHSBNT� 8SJUJOH EFTDSJQUJWF OBNFT PGUFO SFRVJSFT VTJOH NVMUJQMF

XPSET� %POυU CF BGSBJE UP VTF MPOH WBSJBCMF OBNFT�

*O UIF GPMMPXJOH FYBNQMF
 UIF WBMVF 3600 JT BTTJHOFE UP UIF WBSJBCMF s�

s = 3600

5IFOBNF s JT UPUBMMZ BNCJHVPVT� 6TJOH B GVMM XPSENBLFT JU B MPU FBTJFS

UP VOEFSTUBOE XIBU UIF DPEF NFBOT�

seconds = 3600

��



���� $SFBUF B 7BSJBCMF

seconds JT B CFUUFS OBNF UIBO s CFDBVTF JU QSPWJEFT NPSF DPOUFYU� #VU

JU TUJMM EPFTOυU DPOWFZ UIF GVMM NFBOJOH PG UIF DPEF� *T 3600 UIF OVNCFS

PG TFDPOET JU UBLFT GPS B QSPDFTT UP нOJTI
 PS JT JU UIF MFOHUI PG B NPWJF 

5IFSFυT OP XBZ UP UFMM�

5IF GPMMPXJOH OBNF MFBWFT OP EPVCU BCPVU XIBU UIF DPEF NFBOT�

seconds_per_hour = 3600

8IFO ZPV SFBE UIF BCPWF DPEF
 UIFSFυT OP RVFTUJPO UIBU 3600 JT UIF

OVNCFS PG TFDPOET JO BO IPVS� seconds_per_hour UBLFT MPOHFS UP UZQF

UIBO CPUI UIF TJOHMF MFUUFS s BOE UIF XPSE seconds
 CVU UIF QBZPм JO

DMBSJUZ JT NBTTJWF�

"MUIPVHI OBNJOH WBSJBCMFT EFTDSJQUJWFMZ NFBOT VTJOH MPOHFS WBSJBCMF

OBNFT
 ZPV TIPVME BWPJE VTJOH FYDFTTJWFMZ MPOH OBNFT� " HPPE SVMF

PG UIVNC JT UP MJNJU WBSJBCMF OBNFT UP UISFF PS GPVS XPSET NBYJNVN�

1ZUIPO 7BSJBCMF /BNJOH $POWFOUJPOT

*O NBOZ QSPHSBNNJOH MBOHVBHFT
 JUυT DPNNPO UP XSJUF WBSJBCMF

OBNFT JO NJYFE$BTF� *O UIJT TZTUFN
 ZPV DBQJUBMJ[F UIF нSTU MFUUFS

PG FWFSZ XPSE FYDFQU UIF нSTU BOE MFBWF BMM PUIFS MFUUFST JO MPXFSDBTF�

'PS FYBNQMF
 numStudents BOE listOfNames BSF XSJUUFO JO NJYFE$BTF�

*O 1ZUIPO
 IPXFWFS
 JUυT NPSF DPNNPO UP XSJUF WBSJBCMF OBNFT JO

MPXFS@DBTF@XJUI@VOEFSTDPSFT� *O UIJT TZTUFN
 ZPV MFBWF FWFSZ

MFUUFS JO MPXFSDBTF BOE TFQBSBUF FBDI XPSE XJUI BO VOEFSTDPSF� 'PS

JOTUBODF
 CPUI num_students BOE list_of_names BSF XSJUUFO VTJOH UIF

MPXFS@DBTF@XJUI@VOEFSTDPSFT TZTUFN�

5IFSFυT OP SVMF NBOEBUJOH UIBU ZPV XSJUF ZPVS WBSJBCMF OBNFT JO

MPXFS@DBTF@XJUI@VOEFSTDPSFT� 5IF QSBDUJDF JT DPEJнFE
 UIPVHI
 JO B

EPDVNFOU DBMMFE 1&1 �
 XIJDI JT XJEFMZ SFHBSEFE BT UIF PпDJBM TUZMF

HVJEF GPS XSJUJOH 1ZUIPO�

��



���� *OTQFDU 7BMVFT JO UIF *OUFSBDUJWF 8JOEPX

/PUF

1&1 TUBOET GPS 1ZUIPO &OIBODFNFOU 1SPQPTBM� " 1&1 JT B EF�

TJHO EPDVNFOU VTFE CZ UIF 1ZUIPO DPNNVOJUZ UP QSPQPTF OFX

GFBUVSFT UP UIF MBOHVBHF�

'PMMPXJOH UIF TUBOEBSET PVUMJOFE JO 1&1 � FOTVSFT UIBU ZPVS 1ZUIPO

DPEF JT SFBEBCMF CZ NPTU 1ZUIPO QSPHSBNNFST� 5IJT NBLFT TIBSJOH

DPEF BOE DPMMBCPSBUJOH XJUI PUIFS QFPQMF FBTJFS GPS FWFSZPOF JOWPMWFE�

3FWJFX &YFSDJTFT

:PV DBO пOE UIF TPMVUJPOT UP UIFTF FYFSDJTFT BOE NBOZ PUIFS CPOVT

SFTPVSDFT POMJOF BU SFBMQZUIPO�DPN�QZUIPO�CBTJDT�SFTPVSDFT

�� 6TJOH UIF JOUFSBDUJWF XJOEPX
 EJTQMBZ TPNF UFYU VTJOH print()�

�� 6TJOH UIF JOUFSBDUJWF XJOEPX
 BTTJHO B TUSJOH MJUFSBM UP B WBSJBCMF�

5IFO QSJOU UIF DPOUFOUT PG UIF WBSJBCMF VTJOH UIF print() GVODUJPO�

�� 3FQFBU UIF нSTU UXP FYFSDJTFT VTJOH UIF FEJUPS XJOEPX�

��� *OTQFDU 7BMVFT JO UIF *OUFSBDUJWF

8JOEPX

5ZQF UIF GPMMPXJOH JOUP *%-&υT JOUFSBDUJWF XJOEPX�

>>> greeting = "Hello, World"

>>> greeting

'Hello, World'

8IFO ZPV QSFTT 1Mi2` BGUFS UZQJOH greeting B TFDPOE UJNF
 1ZUIPO

QSJOUT UIF TUSJOH MJUFSBM BTTJHOFE UP greeting FWFO UIPVHI ZPV EJEOυU

VTF UIF print() GVODUJPO� 5IJT JT DBMMFE WBSJBCMF JOTQFDUJPO�

��



���� *OTQFDU 7BMVFT JO UIF *OUFSBDUJWF 8JOEPX

/PX QSJOU UIF TUSJOH BTTJHOFE UP greeting VTJOH UIF print() GVODUJPO�

>>> print(greeting)

Hello, World

$BO ZPV TQPU UIF EJмFSFODF CFUXFFO UIF PVUQVU EJTQMBZFE CZ VTJOH

print() BOE UIF PVUQVU EJTQMBZFE CZ KVTU FOUFSJOH UIF WBSJBCMF OBNF

BOE QSFTTJOH 1Mi2`  

8IFO ZPV UZQF UIF WBSJBCMF OBNF greeting BOE QSFTT 1Mi2` 
 1ZUIPO
QSJOUT UIF WBMVF BTTJHOFE UP UIF WBSJBCMF BT JU BQQFBST JO ZPVS DPEF�

:PV BTTJHOFE UIF TUSJOH MJUFSBM "Hello, World" UP greeting
 XIJDI JT XIZ

'Hello, World' JT EJTQMBZFE XJUI RVPUBUJPO NBSLT�

/PUF

4USJOH MJUFSBMT DBO CF DSFBUFE XJUI TJOHMF PS EPVCMF RVPUBUJPO

NBSLT JO 1ZUIPO� "U 3FBM 1ZUIPO
 XF VTF EPVCMF RVPUFT XIFS�

FWFS QPTTJCMF
 XIFSFBT *%-& PVUQVU BQQFBST JO TJOHMF RVPUFT CZ

EFGBVMU�

#PUI "Hello, World" BOE 'Hello, World' NFBO UIF TBNF UIJOH JO

1ZUIPOρXIBUυTNPTU JNQPSUBOU JT UIBU ZPVCF DPOTJTUFOU JO ZPVS

VTBHF� :PVυMM MFBSO NPSF BCPVU TUSJOHT JO DIBQUFS ��

0O UIF PUIFS IBOE
 print() EJTQMBZT BNPSF IVNBO�SFBEBCMF SFQSFTFO�

UBUJPO PG UIF WBSJBCMFυT WBMVF XIJDI
 GPS TUSJOH MJUFSBMT
 NFBOT EJTQMBZ�

JOH UIF UFYU XJUIPVU RVPUBUJPO NBSLT�

4PNFUJNFT
 CPUI QSJOUJOH BOE JOTQFDUJOH B WBSJBCMF QSPEVDF UIF TBNF

PVUQVU�

>>> x = 2

>>> x

2

>>> print(x)

2

��
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)FSF
 ZPV BTTJHO UIF OVNCFS 2 UP x� #PUI VTJOH print(x) BOE JOTQFDUJOH

x EJTQMBZ PVUQVU XJUIPVU RVPUBUJPO NBSLT CFDBVTF 2 JT B OVNCFS BOE

OPU UFYU� *O NPTU DBTFT
 UIPVHI
 WBSJBCMF JOTQFDUJPO HJWFT ZPV NPSF

VTFGVM JOGPSNBUJPO UIBO print()�

4VQQPTF ZPV IBWF UXP WBSJBCMFT� x
 XIJDI JT BTTJHOFE UIF OVNCFS 2


BOE y
 XIJDI JT BTTJHOFE UIF TUSJOH MJUFSBM "2"� *O UIJT DBTF
 print(x)

BOE print(y) CPUI EJTQMBZ UIF TBNF UIJOH�

>>> x = 2

>>> y = "2"

>>> print(x)

2

>>> print(y)

2

)PXFWFS
 JOTQFDUJOH x BOE y TIPXT UIF EJмFSFODF CFUXFFO FBDI WBSJ�

BCMFυT WBMVF�

>>> x

2

>>> y

'2'

5IF LFZ UBLFBXBZ IFSF JT UIBU print() EJTQMBZT B SFBEBCMF SFQSFTFOUB�

UJPO PG B WBSJBCMFυT WBMVF
 XIJMF WBSJBCMF JOTQFDUJPO EJTQMBZT UIF WBMVF

BT JU BQQFBST JO UIF DPEF�

,FFQ JO NJOE UIBU WBSJBCMF JOTQFDUJPO XPSLT POMZ JO UIF JOUFSBDUJWF

XJOEPX� 'PS FYBNQMF
 USZ SVOOJOH UIF GPMMPXJOH QSPHSBN GSPN UIF

FEJUPS XJOEPX�

greeting = "Hello, World"

greeting

5IF QSPHSBN FYFDVUFT XJUIPVU BOZ FSSPST
 CVU JU EPFTOυU EJTQMBZ BOZ

PVUQVU�

��
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��� -FBWF :PVSTFMG )FMQGVM /PUFT

1SPHSBNNFST TPNFUJNFT SFBE DPEF UIFZ XSPUF B XIJMF BHP BOE XPO�

EFS
 ψ8IBU EPFT UIJT EP ω 8IFO ZPV IBWFOυU MPPLFE BU DPEF JO B XIJMF


JU DBO CF EJпDVMU UP SFNFNCFS XIZ ZPV XSPUF JU UIF XBZ ZPV EJE�

5P IFMQ BWPJE UIJT QSPCMFN
 ZPV DBO MFBWF DPNNFOUT JO ZPVS DPEF�

$PNNFOUT BSF MJOFT PG UFYU UIBU EPOυU BмFDU UIF XBZ B QSPHSBN SVOT�

5IFZ EPDVNFOU XIBU DPEF EPFT PS XIZ UIF QSPHSBNNFS NBEF DFSUBJO

EFDJTJPOT�

)PX UP8SJUF B $PNNFOU

5IF NPTU DPNNPO XBZ UP XSJUF B DPNNFOU JT UP CFHJO B OFX MJOF JO

ZPVS DPEF XJUI UIF # DIBSBDUFS� 8IFO ZPV SVO ZPVS DPEF
 1ZUIPO JH�

OPSFT MJOFT TUBSUJOH XJUI #�

$PNNFOUT UIBU TUBSU PO B OFX MJOF BSF DBMMFE CMPDL DPNNFOUT� :PV

DBO BMTP XSJUF JOMJOF DPNNFOUT
 XIJDI BSF DPNNFOUT UIBU BQQFBS

PO UIF TBNF MJOF BT UIF DPEF UIFZ SFGFSFODF� +VTU QVU B # BU UIF FOE PG

UIF MJOF PG DPEF
 GPMMPXFE CZ UIF UFYU JO ZPVS DPNNFOU�

)FSFυT BO FYBNQMF PG B QSPHSBN XJUI CPUI LJOET PG DPNNFOUT�

# This is a block comment.

greeting = "Hello, World"

print(greeting) # This is an inline comment.

0G DPVSTF
 ZPV DBO TUJMM VTF UIF # TZNCPM JOTJEF B TUSJOH� 'PS JOTUBODF


1ZUIPO XPOυU NJTUBLF UIF GPMMPXJOH GPS UIF TUBSU PG B DPNNFOU�

>>> print("#1")

#1

*O HFOFSBM
 JUυT B HPPE JEFB UP LFFQ DPNNFOUT BT TIPSU BT QPTTJCMF
 CVU

TPNFUJNFT ZPV OFFE UPXSJUFNPSF UIBO SFBTPOBCMZ нUT PO B TJOHMF MJOF�

*O UIBU DBTF
 ZPV DBO DPOUJOVF ZPVS DPNNFOU PO B OFX MJOF UIBU BMTP

CFHJOT XJUI UIF # TZNCPM�

��
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# This is my first program.

# It prints the phrase "Hello, World"

# The comments are longer than the code!

greeting = "Hello, World"

print(greeting)

:PV DBO BMTP VTF DPNNFOUT UP DPNNFOU PVU DPEF XIJMF ZPVυSF UFTU�

JOH B QSPHSBN� 1VUUJOH B # BU UIF CFHJOOJOH PG B MJOF PG DPEF MFUT ZPV

SVO ZPVS QSPHSBN BT JG UIBU MJOF PG DPEF EJEOυU FYJTU
 CVU JU EPFTOυU BD�

UVBMMZ EFMFUF UIF DPEF�

5P DPNNFOU PVU B TFDUJPO PG DPEF JO *%-&
 IJHIMJHIU POF PSNPSF MJOFT

UP CF DPNNFOUFE BOE QSFTT�

ύ 8JOEPXT� �Hi Y j

ύ NBD04� *i`H Y j

ύ 6CVOUV -JOVY� *i`H Y .

5P SFNPWF DPNNFOUT
 IJHIMJHIU UIF DPNNFOUFE MJOFT BOE QSFTT�

ύ 8JOEPXT� �Hi Y 9

ύ NBD04� *i`H Y 9

ύ 6CVOUV -JOVY� *i`H Y a?B7i Y .

/PX MFUυT MPPL BU TPNF DPNNPO DPOWFOUJPOT GPS DPEF DPNNFOUT�

$POWFOUJPOT BOE 1FU 1FFWFT

"DDPSEJOH UP 1&1 �
 DPNNFOUT TIPVME BMXBZT CF XSJUUFO JO DPNQMFUF

TFOUFODFT XJUI B TJOHMF TQBDF CFUXFFO UIF # BOE UIF нSTU XPSE PG UIF

DPNNFOU�

# This comment is formatted to PEP 8.

#this one isn't

'PS JOMJOF DPNNFOUT
 1&1 � SFDPNNFOET BU MFBTU UXP TQBDFT CFUXFFO

��
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UIF DPEF BOE UIF # TZNCPM�

phrase = "Hello, World" # This comment is PEP 8 compliant.

print(phrase)# This comment isn't.

1&1 � SFDPNNFOET UIBU DPNNFOUT CF VTFE TQBSJOHMZ� " NBKPS QFU

QFFWF BNPOH QSPHSBNNFST JT DPNNFOUT UIBU EFTDSJCF XIBU JT BMSFBEZ

PCWJPVT GSPN SFBEJOH UIF DPEF�

'PS FYBNQMF
 UIF DPNNFOU JO UIF GPMMPXJOH DPEF JT VOOFDFTTBSZ�

# Print "Hello, World"

print("Hello, World")

5IF DPNNFOU JT VOOFDFTTBSZ CFDBVTF UIF DPEF JUTFMG FYQMJDJUMZ EF�

TDSJCFT XIBUυT IBQQFOJOH� $PNNFOUT BSF CFTU VTFE UP DMBSJGZ DPEF

UIBU NBZ CF EJпDVMU UP VOEFSTUBOE PS UP FYQMBJO XIZ TPNFUIJOH JT

DPEFE B DFSUBJO XBZ�

��� 4VNNBSZ BOE "EEJUJPOBM 3FTPVSDFT

*O UIJT DIBQUFS
 ZPV XSPUF BOE FYFDVUFE ZPVS нSTU 1ZUIPO QSPHSBN�

:PV XSPUF B TNBMM QSPHSBN UIBU EJTQMBZT UIF UFYU "Hello, World" VTJOH

UIF print() GVODUJPO�

5IFO ZPV MFBSOFE BCPVU TZOUBY FSSPST
 XIJDI PDDVS CFGPSF *%-& FY�

FDVUFT B QSPHSBN UIBU DPOUBJOT JOWBMJE 1ZUIPO DPEF
 BOE SVOUJNF

FSSPST
 XIJDI POMZ PDDVS XIJMF B QSPHSBN JT SVOOJOH�

:PV TBX IPX UP BTTJHO WBMVFT UP WBSJBCMFT VTJOH UIF BTTJHONFOU

PQFSBUPS 	=
 BOE IPX UP JOTQFDU WBSJBCMFT JO UIF JOUFSBDUJWF XJOEPX�

'JOBMMZ
 ZPV MFBSOFE IPX UP XSJUF IFMQGVM DPNNFOUT JO ZPVS DPEF GPS

XIFO ZPV PS TPNFPOF FMTF MPPLT BU JU JO UIF GVUVSF�

��
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*OUFSBDUJWF 2VJ[

5IJT DIBQUFS DPNFT XJUI B GSFF POMJOF RVJ[ UP DIFDL ZPVS MFBSO�

JOH QSPHSFTT� :PV DBO BDDFTT UIF RVJ[ VTJOH ZPVS QIPOF PS DPN�

QVUFS BU UIF GPMMPXJOH XFC BEESFTT�

SFBMQZUIPO�DPN�RVJ[[FT�QZCBTJDT�нSTU�QSPHSBN

"EEJUJPOBM 3FTPVSDFT

5P MFBSO NPSF
 DIFDL PVU UIF GPMMPXJOH SFTPVSDFT�

ύ ψ�� #FHJOOFS 5JQT GPS -FBSOJOH 1ZUIPO 1SPHSBNNJOHω

ύ ψ8SJUJOH $PNNFOUT JO 1ZUIPO 	(VJEF
ω

'PS MJOLT BOE BEEJUJPOBM SFTPVSDFT UP GVSUIFS EFFQFO ZPVS 1ZUIPO

TLJMMT
 WJTJU SFBMQZUIPO�DPN�QZUIPO�CBTJDT�SFTPVSDFT

��



$IBQUFS �

4USJOHT BOE 4USJOH .FUIPET

.BOZ QSPHSBNNFST
 SFHBSEMFTT PG UIFJS TQFDJBMUZ
 EFBM XJUI UFYU PO B

EBJMZ CBTJT� 'PS FYBNQMF
 XFC EFWFMPQFST XPSL XJUI UFYU JOQVU GSPN

XFC GPSNT� %BUB TDJFOUJTUT QSPDFTT UFYU UP FYUSBDU EBUB BOE QFSGPSN

UBTLT MJLF TFOUJNFOU BOBMZTJT
 XIJDI DBO IFMQ JEFOUJGZ BOE DMBTTJGZ

PQJOJPOT JO B CPEZ PG UFYU�

$PMMFDUJPOT PG UFYU JO 1ZUIPO BSF DBMMFE TUSJOHT� 4QFDJBM GVODUJPOT

DBMMFE TUSJOH NFUIPET BSF VTFE UP NBOJQVMBUF TUSJOHT� 5IFSF BSF

TUSJOH NFUIPET GPS DIBOHJOH B TUSJOH GSPN MPXFSDBTF UP VQQFSDBTF
 SF�

NPWJOH XIJUFTQBDF GSPN UIF CFHJOOJOH PS FOE PG B TUSJOH
 SFQMBDJOH

QBSUT PG B TUSJOH XJUI EJмFSFOU UFYU
 BOE NVDI NPSF�

*O UIJT DIBQUFS
 ZPVφMM MFBSO IPX UP�

ύ .BOJQVMBUF TUSJOHT XJUI TUSJOH NFUIPET

ύ 8PSL XJUI VTFS JOQVU

ύ %FBM XJUI TUSJOHT PG OVNCFST

ύ 'PSNBU TUSJOHT GPS QSJOUJOH

-FUυT HFU TUBSUFE�

��
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��� 8IBU *T B 4USJOH 

*O DIBQUFS �
 ZPV DSFBUFE UIF TUSJOH "Hello, World" BOE QSJOUFE JU JO

*%-&υT JOUFSBDUJWF XJOEPX VTJOH print()� *O UIJT TFDUJPO
 ZPVυMM HFU B

EFFQFS MPPL JOUP FYBDUMZ XIBU TUSJOHT BSF BOE UIF WBSJPVT XBZT ZPV DBO

DSFBUF UIFN JO 1ZUIPO�

5IF 4USJOH %BUB 5ZQF

4USJOHT BSF POF PG UIF GVOEBNFOUBM 1ZUIPO EBUB UZQFT� 5IF UFSN EBUB

UZQF SFGFST UP XIBU LJOE PG EBUB B WBMVF SFQSFTFOUT� 4USJOHT BSF VTFE

UP SFQSFTFOU UFYU�

/PUF

5IFSF BSF TFWFSBM PUIFS EBUB UZQFT CVJMU JOUP 1ZUIPO� 'PS FYBN�

QMF
 ZPVυMM MFBSO BCPVU OVNFSJDBM EBUB UZQFT JO DIBQUFS � BOE

#PPMFBO EBUB UZQFT JO DIBQUFS ��

8F TBZ UIBU TUSJOHT BSF B GVOEBNFOUBM EBUB UZQF CFDBVTF UIFZ DBOυU

CF CSPLFO EPXO JOUP TNBMMFS WBMVFT PG B EJмFSFOU UZQF� /PU BMM EBUB

UZQFT BSF GVOEBNFOUBM� :PVυMM MFBSO BCPVU DPNQPVOE EBUB UZQFT
 BMTP

LOPXO BT EBUB TUSVDUVSFT
 JO DIBQUFS ��

5IF TUSJOH EBUB UZQF IBT B TQFDJBM BCCSFWJBUFE OBNF JO 1ZUIPO� str�

:PV DBO TFF UIJT CZ VTJOH type()
 XIJDI JT B GVODUJPO VTFE UP EFUFSNJOF

UIF EBUB UZQF PG B HJWFO WBMVF�

5ZQF UIF GPMMPXJOH JOUP *%-&υT JOUFSBDUJWF XJOEPX�

>>> type("Hello, World")

<class 'str'>

5IF PVUQVU <class 'str'> JOEJDBUFT UIBU UIF WBMVF "Hello, World" JT BO

JOTUBODF PG UIF str EBUB UZQF� 5IBU JT
 "Hello, World" JT B TUSJOH�

��
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/PUF

'PS OPX
 ZPV DBO UIJOL PG UIF XPSE DMBTT BT B TZOPOZN GPS EBUB

UZQF
 BMUIPVHI JU BDUVBMMZ SFGFST UP TPNFUIJOH NPSF TQFDJнD�

:PVυMM TFF KVTU XIBU B DMBTT JT JO DIBQUFS ���

type() BMTP XPSLT GPS WBMVFT UIBU IBWF CFFO BTTJHOFE UP B WBSJBCMF�

>>> phrase = "Hello, World"

>>> type(phrase)

<class 'str'>

4USJOHT IBWF UISFF JNQPSUBOU QSPQFSUJFT�

�� 4USJOHT DPOUBJO JOEJWJEVBM MFUUFST PS TZNCPMT DBMMFE DIBSBDUFST�

�� 4USJOHT IBWF B MFOHUI
 EFнOFE BT UIF OVNCFS PG DIBSBDUFST UIF

TUSJOH DPOUBJOT�

�� $IBSBDUFST JO B TUSJOH BQQFBS JO B TFRVFODF
 XIJDI NFBOT UIBU

FBDI DIBSBDUFS IBT B OVNCFSFE QPTJUJPO JO UIF TUSJOH�

-FUυT UBLF B DMPTFS MPPL BU IPX TUSJOHT BSF DSFBUFE�

4USJOH -JUFSBMT

"T ZPVυWF BMSFBEZ TFFO
 ZPV DBO DSFBUF B TUSJOH CZ TVSSPVOEJOH TPNF

UFYU XJUI RVPUBUJPO NBSLT�

string1 = 'Hello, World'

string2 = "1234"

:PV DBO VTF FJUIFS TJOHMF RVPUFT 	string1
 PS EPVCMF RVPUFT 	string2


UP DSFBUF B TUSJOH BT MPOH BT ZPV VTF UIF TBNF UZQF BU UIF CFHJOOJOH

BOE FOE PG UIF TUSJOH�

8IFOFWFS ZPV DSFBUF B TUSJOH CZ TVSSPVOEJOH UFYU XJUI RVPUBUJPO

NBSLT
 UIF TUSJOH JT DBMMFE B TUSJOH MJUFSBM� 5IF OBNF JOEJDBUFT UIBU

UIF TUSJOH JT MJUFSBMMZ XSJUUFO PVU JO ZPVS DPEF� "MM UIF TUSJOHT ZPVυWF

TFFO UIVT GBS BSF TUSJOH MJUFSBMT�

��
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/PUF

/PU FWFSZ TUSJOH JT B TUSJOH MJUFSBM� 4PNFUJNFT TUSJOHT BSF JOQVU

CZ B VTFS PS SFBE GSPN B нMF� 4JODF UIFZυSF OPU UZQFE PVU XJUI

RVPUBUJPO NBSLT JO ZPVS DPEF
 UIFZυSF OPU TUSJOH MJUFSBMT�

5IF RVPUFT TVSSPVOEJOH B TUSJOH BSF DBMMFE EFMJNJUFST CFDBVTF UIFZ

UFMM 1ZUIPO XIFSF B TUSJOH CFHJOT BOE XIFSF JU FOET� 8IFO POF UZQF PG

RVPUFT JT VTFE BT UIF EFMJNJUFS
 UIF PUIFS UZQF DBO CF VTFE JOTJEF UIF

TUSJOH�

string3 = "We're #1!"

string4 = 'I said, "Put it over by the llama."'

"GUFS 1ZUIPO SFBET UIF нSTU EFMJNJUFS
 JU DPOTJEFST BMM UIF DIBSBDUFST

BGUFS JU QBSU PG UIF TUSJOH VOUJM JU SFBDIFT B TFDPOE NBUDIJOH EFMJNJUFS�

5IJT JT XIZ ZPV DBO VTF B TJOHMF RVPUF JO B TUSJOH EFMJNJUFE CZ EPVCMF

RVPUFT
 BOE WJDF WFSTB�

*G ZPV USZ UP VTF EPVCMF RVPUFT JOTJEF B TUSJOH EFMJNJUFE CZ EPVCMF

RVPUFT
 ZPVυMM HFU BO FSSPS�

>>> text = "She said, "What time is it?""

File "<stdin>", line 1

text = "She said, "What time is it?""

^

SyntaxError: invalid syntax

1ZUIPO UISPXT B SyntaxError CFDBVTF JU UIJOLT UIF TUSJOH FOET BGUFS UIF

TFDPOE "
 BOE JU EPFTOυU LOPX IPX UP JOUFSQSFU UIF SFTU PG UIF MJOF� *G

ZPV OFFE UP JODMVEF B RVPUBUJPO NBSL UIBU NBUDIFT UIF EFMJNJUFS JO�

TJEF B TUSJOH
 UIFO ZPV DBO FTDBQF UIF DIBSBDUFS VTJOH B CBDLTMBTI�

>>> text = "She said, \"What time is it?\""

>>> print(text)

She said, "What time is it?"

��
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/PUF

8IFO ZPV XPSL PO B QSPKFDU
 JUυT B HPPE JEFB UP VTF POMZ TJOHMF

RVPUFT PS POMZ EPVCMF RVPUFT UP EFMJNJU FWFSZ TUSJOH�

,FFQ JONJOE UIBU UIFSF SFBMMZ JTOυU B SJHIU PS XSPOH DIPJDF� 5IF

HPBM JT UP CF DPOTJTUFOU CFDBVTF DPOTJTUFODZ IFMQT NBLF ZPVS

DPEF FBTJFS UP SFBE BOE VOEFSTUBOE�

4USJOHT DBO DPOUBJO BOZ WBMJE 6OJDPEF DIBSBDUFS� 'PS FYBNQMF
 UIF

TUSJOH "We're #1!" DPOUBJOT UIF QPVOE TJHO 	#
 BOE "1234" DPOUBJOT OVN�

CFST� "×Pýŧħøŋ×" JT BMTP B WBMJE 1ZUIPO TUSJOH�

%FUFSNJOF UIF -FOHUI PG B 4USJOH

5IF OVNCFS PG DIBSBDUFST DPOUBJOFE JO B TUSJOH
 JODMVEJOH TQBDFT
 JT

DBMMFE UIF MFOHUI PG UIF TUSJOH� 'PS FYBNQMF
 UIF TUSJOH "abc" IBT B

MFOHUI PG 3
 BOE UIF TUSJOH "Don't Panic" IBT B MFOHUI PG 11�

1ZUIPO IBT B CVJMU�JO len() GVODUJPO UIBU ZPV DBO VTF UP EFUFSNJOF UIF

MFOHUI PG B TUSJOH� 5P TFF IPX JU XPSLT
 UZQF UIF GPMMPXJOH JOUP *%-&υT

JOUFSBDUJWF XJOEPX�

>>> len("abc")

3

:PV DBO BMTP VTF len() UP HFU UIF MFOHUI PG B TUSJOH UIBUυT BTTJHOFE UP B

WBSJBCMF�

>>> letters = "abc"

>>> len(letters)

3

'JSTU
 ZPV BTTJHO UIF TUSJOH "abc" UP UIF WBSJBCMF letters� 5IFO ZPV VTF

len() UP HFU UIF MFOHUI PG letters
 XIJDI JT 3�

��
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.VMUJMJOF 4USJOHT

5IF 1&1 � TUZMF HVJEF SFDPNNFOET UIBU FBDI MJOF PG 1ZUIPO DPEF DPO�

UBJO OP NPSF UIBO TFWFOUZ�OJOF DIBSBDUFSTρJODMVEJOH TQBDFT�

/PUF

1&1 �υT TFWFOUZ�OJOF�DIBSBDUFS MJOF MFOHUI JT B SFDPNNFOEB�

UJPO
 OPU B SVMF� 4PNF 1ZUIPO QSPHSBNNFST QSFGFS B TMJHIUMZ

MPOHFS MJOF MFOHUI�

*O UIJT CPPL
 XFυMM TUSJDUMZ GPMMPX 1&1 �υT SFDPNNFOEFE MJOF

MFOHUI�

8IFUIFS ZPV GPMMPX 1&1 � PS DIPPTF B MPOHFS MJOF MFOHUI
 TPNFUJNFT

ZPVυMM OFFE UP DSFBUF TUSJOH MJUFSBMT XJUINPSF DIBSBDUFST UIBO ZPVS DIP�

TFO MJNJU�

5P EFBM XJUI MPOH TUSJOHT
 ZPV DBO CSFBL UIFN VQ BDSPTT NVMUJQMF MJOFT

JOUP NVMUJMJOF TUSJOHT� 'PS FYBNQMF
 TVQQPTF ZPV OFFE UP нU UIF

GPMMPXJOH UFYU JOUP B TUSJOH MJUFSBM�

5IJT QMBOFU IBTρPS SBUIFS IBEρB QSPCMFN
 XIJDI XBT

UIJT� NPTU PG UIF QFPQMF MJWJOH PO JU XFSF VOIBQQZ GPS

QSFUUZ NVDI PG UIF UJNF� .BOZ TPMVUJPOT XFSF TVHHFTUFE

GPS UIJT QSPCMFN
 CVU NPTU PG UIFTF XFSF MBSHFMZ DPO�

DFSOFE XJUI UIF NPWFNFOUT PG TNBMM HSFFO QJFDFT PG

QBQFS
 XIJDI JT PEE CFDBVTF PO UIF XIPMF JU XBTOυU UIF

TNBMM HSFFO QJFDFT PG QBQFS UIBU XFSF VOIBQQZ�

ρ %PVHMBT "EBNT
 5IF )JUDIIJLFSυT (VJEF UP UIF (BMBYZ

5IJT QBSBHSBQI DPOUBJOT GBS NPSF UIBO TFWFOUZ�OJOF DIBSBDUFST
 TP

BOZ MJOF PG DPEF DPOUBJOJOH UIF QBSBHSBQI BT B TUSJOH MJUFSBM WJPMBUFT

1&1 �� 4P
 XIBU EP ZPV EP 

5IFSF BSF B DPVQMF PG XBZT UP UBDLMF UIJT� 0OFXBZ JT UP CSFBL UIF TUSJOH

VQ BDSPTTNVMUJQMF MJOFT BOE QVU B CBDLTMBTI 	\
 BU UIF FOE PG BMM CVU UIF

��



���� 8IBU *T B 4USJOH 

MBTU MJOF� 5P CF 1&1 � DPNQMJBOU
 UIF UPUBM MFOHUI PG UIF MJOF
 JODMVEJOH

UIF CBDLTMBTIFT
 NVTU CF TFWFOUZ�OJOF DIBSBDUFST PS GFXFS�

)FSFυT IPX ZPV DPVME XSJUF UIF QBSBHSBQI BT B NVMUJMJOF TUSJOH VTJOH

UIF CBDLTMBTI NFUIPE�

paragraph = "This planet has—or rather had—a problem, which was \

this: most of the people living on it were unhappy for pretty much \

of the time. Many solutions were suggested for this problem, but \

most of these were largely concerned with the movements of small \

green pieces of paper, which is odd because on the whole it wasn't \

the small green pieces of paper that were unhappy."

/PUJDF UIBU ZPV EPOυU IBWF UP DMPTF FBDI MJOF XJUI B RVPUBUJPO NBSL�

/PSNBMMZ
 1ZUIPO XPVME HFU UP UIF FOE PG UIF нSTU MJOF BOE DPNQMBJO

UIBU ZPV EJEOυU DMPTF UIF TUSJOH XJUI B NBUDIJOH EPVCMF RVPUF� 8JUI B

CBDLTMBTI BU UIF FOE
 ZPV DBO LFFQ XSJUJOH UIF TBNF TUSJOH PO UIF OFYU

MJOF�

8IFO ZPV print() B NVMUJMJOF TUSJOH UIBUυT CSPLFO VQ CZ CBDLTMBTIFT


UIF PVUQVU JT EJTQMBZFE PO B TJOHMF MJOF�

>>> long_string = "This multiline string is \

displayed on one line"

>>> print(long_string)

This multiline string is displayed on one line

:PV DBO BMTP DSFBUF NVMUJMJOF TUSJOHT VTJOH USJQMF RVPUFT 	""" PS '''
 BT

EFMJNJUFST� )FSFυT IPX UP XSJUF B MPOH QBSBHSBQI VTJOH UIJT BQQSPBDI�

paragraph = """This planet has—or rather had—a problem, which was

this: most of the people living on it were unhappy for pretty much

of the time. Many solutions were suggested for this problem, but

most of these were largely concerned with the movements of small

green pieces of paper, which is odd because on the whole it wasn't

the small green pieces of paper that were unhappy."""

��



���� $PODBUFOBUJPO
 *OEFYJOH
 BOE 4MJDJOH

5SJQMF�RVPUFE TUSJOHT QSFTFSWF XIJUFTQBDF
 JODMVEJOH OFXMJOFT� 5IJT

NFBOT UIBU SVOOJOH print(paragraph) XPVME EJTQMBZ UIF TUSJOH PO NVM�

UJQMF MJOFT
 KVTU BT JU BQQFBST JO UIF TUSJOH MJUFSBM� 5IJT NBZ PS NBZ OPU

CF XIBU ZPV XBOU
 TP ZPVυMM OFFE UP UIJOL BCPVU UIF EFTJSFE PVUQVU

CFGPSF ZPV DIPPTF IPX UP XSJUF B NVMUJMJOF TUSJOH�

5P TFF IPX XIJUFTQBDF JT QSFTFSWFE JO B USJQMF�RVPUFE TUSJOH
 UZQF UIF

GPMMPXJOH JOUP *%-&υT JOUFSBDUJWF XJOEPX�

>>> print("""An example of a

... string that spans across multiple lines

... and also preserves whitespace.""")

An example of a

string that spans across multiple lines

and also preserves whitespace.

/PUJDF IPX UIF TFDPOE BOE UIJSE MJOFT JO UIF PVUQVU BSF JOEFOUFE JO

FYBDUMZ UIF TBNF XBZ BT UIF TUSJOH MJUFSBM�

3FWJFX &YFSDJTFT

:PV DBO пOE UIF TPMVUJPOT UP UIFTF FYFSDJTFT BOE NBOZ PUIFS CPOVT

SFTPVSDFT POMJOF BU SFBMQZUIPO�DPN�QZUIPO�CBTJDT�SFTPVSDFT

�� 1SJOU B TUSJOH UIBU VTFT EPVCMF RVPUBUJPO NBSLT JOTJEF UIF TUSJOH�

�� 1SJOU B TUSJOH UIBU VTFT BO BQPTUSPQIF JOTJEF UIF TUSJOH�

�� 1SJOU B TUSJOH UIBU TQBOT NVMUJQMF MJOFT XJUI XIJUFTQBDF QSFTFSWFE�

�� 1SJOU B TUSJOH UIBU JT DPEFE PO NVMUJQMF MJOFT CVU HFUT QSJOUFE PO B

TJOHMF MJOF�

��� $PODBUFOBUJPO
 *OEFYJOH
 BOE

4MJDJOH

/PX UIBU ZPV LOPX XIBU B TUSJOH JT BOE IPX UP EFDMBSF TUSJOH MJUFSBMT

JO ZPVS DPEF
 MFUυT FYQMPSF TPNF PG UIF UIJOHT ZPV DBO EP XJUI TUSJOHT�

��



���� $PODBUFOBUJPO
 *OEFYJOH
 BOE 4MJDJOH

*O UIJT TFDUJPO
 ZPVυMM MFBSO BCPVU UISFF CBTJD TUSJOH PQFSBUJPOT�

�� $PODBUFOBUJPO
 XIJDI KPJOT UXP TUSJOHT UPHFUIFS

�� *OEFYJOH
 XIJDI HFUT B TJOHMF DIBSBDUFS GSPN B TUSJOH

�� 4MJDJOH
 XIJDI HFUT TFWFSBM DIBSBDUFST GSPN B TUSJOH BU PODF

-FUυT EJWF JO�

4USJOH $PODBUFOBUJPO

:PV DBO DPNCJOF
 PS DPODBUFOBUF
 UXP TUSJOHT VTJOH UIF + PQFSBUPS�

>>> string1 = "abra"

>>> string2 = "cadabra"

>>> magic_string = string1 + string2

>>> magic_string

'abracadabra'

*O UIJT FYBNQMF
 UIF TUSJOH DPODBUFOBUJPO PDDVST PO UIF UIJSE MJOF� :PV

DPODBUFOBUF string1 BOE string2 VTJOH +
 BOE UIFO ZPV BTTJHO UIF SF�

TVMU UP UIF WBSJBCMF magic_string� /PUJDF UIBU UIF UXP TUSJOHT BSF KPJOFE

XJUIPVU BOZ XIJUFTQBDF CFUXFFO UIFN�

:PV DBO VTF TUSJOH DPODBUFOBUJPO UP KPJO UXP SFMBUFE TUSJOHT
 TVDI BT

KPJOJOH B нSTU OBNF BOE B MBTU OBNF JOUP B GVMM OBNF�

>>> first_name = "Arthur"

>>> last_name = "Dent"

>>> full_name = first_name + " " + last_name

>>> full_name

'Arthur Dent'

)FSF
 ZPV VTF TUSJOH DPODBUFOBUJPO UXJDF PO UIF TBNF MJOF� 'JSTU
 ZPV

DPODBUFOBUF first_name XJUI " " UP FOTVSF B TQBDF BQQFBST BGUFS UIF

нSTU OBNF JO UIF нOBM TUSJOH� 5IJT QSPEVDFT UIF TUSJOH "Arthur "
 XIJDI

ZPV UIFO DPODBUFOBUF XJUI last_name UP QSPEVDF UIF GVMM OBNF "Arthur

Dent"�

��



���� $PODBUFOBUJPO
 *OEFYJOH
 BOE 4MJDJOH

4USJOH *OEFYJOH

&BDI DIBSBDUFS JO B TUSJOH IBT B OVNCFSFE QPTJUJPO DBMMFE BO JOEFY�

:PV DBO BDDFTT UIF DIBSBDUFS BU UIF OUI QPTJUJPO CZ QVUUJOH UIF OVNCFS

O CFUXFFO UXP TRVBSF CSBDLFUT 	[]
 JNNFEJBUFMZ BGUFS UIF TUSJOH�

>>> flavor = "fig pie"

>>> flavor[1]

'i'

flavor[1] SFUVSOT UIF DIBSBDUFS BU QPTJUJPO 1 JO "fig pie"
 XIJDI JT i�

8BJU� *TOυU f UIF нSTU DIBSBDUFS PG "fig pie" 

*O 1ZUIPOρBOE JO NPTU PUIFS QSPHSBNNJOH MBOHVBHFTρDPVOUJOH BM�

XBZT TUBSUT BU [FSP� 5P HFU UIF DIBSBDUFS BU UIF CFHJOOJOH PG B TUSJOH


ZPV OFFE UP BDDFTT UIF DIBSBDUFS BU QPTJUJPO 0�

>>> flavor[0]

'f'

*NQPSUBOU

'PSHFUUJOH UIBU DPVOUJOH TUBSUT XJUI [FSP BOE USZJOH UP BDDFTT

UIF нSTU DIBSBDUFS JO B TUSJOH XJUI UIF JOEFY 1 SFTVMUT JO BO Pп�

CZ�POF FSSPS�

0м�CZ�POF FSSPST BSF B DPNNPO TPVSDF PG GSVTUSBUJPO GPS CFHJO�

OJOH BOE FYQFSJFODFE QSPHSBNNFST BMJLF�

5IF GPMMPXJOH нHVSF TIPXT UIF JOEFY GPS FBDI DIBSBDUFS PG UIF TUSJOH

"fig pie"�

| f | i | g | | p | i | e |

0 1 2 3 4 5 6

��



���� $PODBUFOBUJPO
 *OEFYJOH
 BOE 4MJDJOH

*G ZPV USZ UP BDDFTT BO JOEFY CFZPOE UIF FOE PG B TUSJOH
 UIFO 1ZUIPO

SBJTFT BO IndexError�

>>> flavor[9]

Traceback (most recent call last):

File "<pyshell#4>", line 1, in <module>

flavor[9]

IndexError: string index out of range

5IF MBSHFTU JOEFY JO B TUSJOH JT BMXBZT POF MFTT UIBO UIF TUSJOHυT MFOHUI�

4JODF "fig pie" IBT B MFOHUI PG TFWFO
 UIF MBSHFTU JOEFY BMMPXFE JT 6�

4USJOHT BMTP TVQQPSU OFHBUJWF JOEJDFT�

>>> flavor[-1]

'e'

5IF MBTU DIBSBDUFS JO B TUSJOH IBT JOEFY -1
 XIJDI GPS "fig pie" JT UIF

MFUUFS e� 5IF TFDPOE UP MBTU DIBSBDUFS i IBT JOEFY -2
 BOE TP PO�

5IF GPMMPXJOH нHVSF TIPXT UIF OFHBUJWF JOEFY GPS FBDI DIBSBDUFS JO

UIF TUSJOH "fig pie"�

| f | i | g | | p | i | e |

-7 -6 -5 -4 -3 -2 -1

+VTU MJLF XJUI QPTJUJWF JOEJDFT
 1ZUIPO SBJTFT BO IndexError JG ZPV USZ UP

BDDFTT B OFHBUJWF JOEFY MFTT UIBO UIF JOEFY PG UIF нSTU DIBSBDUFS JO UIF

TUSJOH�

>>> flavor[-10]

Traceback (most recent call last):

File "<pyshell#5>", line 1, in <module>

flavor[-10]

IndexError: string index out of range

/FHBUJWF JOEJDFT NBZ OPU TFFN VTFGVM BU нSTU
 CVU TPNFUJNFT UIFZυSF

B CFUUFS DIPJDF UIBO B QPTJUJWF JOEFY�

��



���� $PODBUFOBUJPO
 *OEFYJOH
 BOE 4MJDJOH

'PS FYBNQMF
 TVQQPTF B TUSJOH JOQVU CZ B VTFS JT BTTJHOFE UP UIF WBSJ�

BCMF user_input� *G ZPV OFFE UP HFU UIF MBTU DIBSBDUFS PG UIF TUSJOH
 IPX

EP ZPV LOPX XIBU JOEFY UP VTF 

0OF XBZ UP HFU UIF MBTU DIBSBDUFS PG B TUSJOH JT UP DBMDVMBUF UIF нOBM

JOEFY VTJOH len()�

final_index = len(user_input) - 1

last_character = user_input[final_index]

(FUUJOH UIF нOBM DIBSBDUFS XJUI UIF JOEFY -1 UBLFT MFTT UZQJOH BOE

EPFTOυU SFRVJSF BO JOUFSNFEJBUF TUFQ UP DBMDVMBUF UIF нOBM JOEFY�

last_character = user_input[-1]

4USJOH 4MJDJOH

4VQQPTF ZPV OFFE B TUSJOH DPOUBJOJOH KVTU UIF нSTU UISFF MFUUFST PG UIF

TUSJOH "fig pie"� :PV DPVME BDDFTT FBDI DIBSBDUFS CZ JOEFY BOE DPO�

DBUFOBUF UIFN MJLF UIJT�

>>> first_three_letters = flavor[0] + flavor[1] + flavor[2]

>>> first_three_letters

'fig'

*G ZPV OFFE NPSF UIBO KVTU UIF нSTU GFX MFUUFST PG B TUSJOH
 UIFO HFU�

UJOH FBDI DIBSBDUFS JOEJWJEVBMMZ BOE DPODBUFOBUJOH UIFN UPHFUIFS JT

DMVNTZ BOE MPOH�XJOEFE� 'PSUVOBUFMZ
 1ZUIPO QSPWJEFT B XBZ UP EP

UIJT XJUI NVDI MFTT UZQJOH�

:PV DBO FYUSBDU B QPSUJPO PG B TUSJOH
 DBMMFE B TVCTUSJOH
 CZ JOTFSUJOH

B DPMPO CFUXFFO UXP JOEFY OVNCFST TFU JOTJEF TRVBSF CSBDLFUT MJLF

UIJT�

>>> flavor = "fig pie"

>>> flavor[0:3]

'fig'

��



���� $PODBUFOBUJPO
 *OEFYJOH
 BOE 4MJDJOH

flavor[0:3] SFUVSOT UIF нSTU UISFF DIBSBDUFST PG UIF TUSJOH BTTJHOFE UP

flavor
 TUBSUJOHXJUI UIF DIBSBDUFS BU JOEFY 0 BOE HPJOH VQ UP CVU OPU JO�

DMVEJOH UIF DIBSBDUFS BU JOEFY 3� 5IF [0:3] QBSU PG flavor[0:3] JT DBMMFE

B TMJDF� *O UIJT DBTF
 JU SFUVSOT B TMJDF PG "fig pie"� :VN�

4USJOH TMJDFT DBO CF DPOGVTJOH CFDBVTF UIF TVCTUSJOH SFUVSOFE CZ

UIF TMJDF JODMVEFT UIF DIBSBDUFS XIPTF JOEFY JT UIF нSTU OVNCFS CVU

EPFTOυU JODMVEF UIF DIBSBDUFS XIPTF JOEFY JT UIF TFDPOE OVNCFS�

5P SFNFNCFS IPX TMJDJOH XPSLT
 ZPV DBO UIJOL PG B TUSJOH BT B TF�

RVFODF PG TRVBSF TMPUT� 5IF MFGU BOE SJHIU CPVOEBSJFT PG FBDI TMPU BSF

OVNCFSFE TFRVFOUJBMMZ GSPN [FSP VQ UP UIF MFOHUI PG UIF TUSJOH
 BOE

FBDI TMPU JT нMMFE XJUI B DIBSBDUFS JO UIF TUSJOH�

)FSFυT XIBU UIJT MPPLT MJLF GPS UIF TUSJOH "fig pie"�

| f | i | g | | p | i | e |

0 1 2 3 4 5 6 7

4P
 GPS "fig pie"
 UIF TMJDF [0:3] SFUVSOT UIF TUSJOH "fig"
 BOE UIF TMJDF

[3:7] SFUVSOT UIF TUSJOH " pie"�

*G ZPV PNJU UIF нSTU JOEFY JO B TMJDF
 UIFO 1ZUIPO BTTVNFT ZPV XBOU UP

TUBSU BU JOEFY 0�

>>> flavor[:3]

'fig'

5IF TMJDF [:3] JT FRVJWBMFOU UP UIF TMJDF [0:3]
 TP flavor[:3] SFUVSOT UIF

нSTU UISFF DIBSBDUFST JO UIF TUSJOH "fig pie"�

4JNJMBSMZ
 JG ZPV PNJU UIF TFDPOE JOEFY JO UIF TMJDF
 UIFO 1ZUIPO BT�

TVNFT ZPV XBOU UP SFUVSO UIF TVCTUSJOH UIBU CFHJOT XJUI UIF DIBSBDUFS

��



���� $PODBUFOBUJPO
 *OEFYJOH
 BOE 4MJDJOH

XIPTF JOEFY JT UIF нSTU OVNCFS JO UIF TMJDF BOE FOETXJUI UIF MBTU DIBS�

BDUFS JO UIF TUSJOH�

>>> flavor[3:]

' pie'

'PS "fig pie"
 UIF TMJDF [3:] JT FRVJWBMFOU UP UIF TMJDF [3:7]� 4JODF UIF

DIBSBDUFS BU JOEFY 3 JT B TQBDF
 flavor[3:9] SFUVSOT UIF TVCTUSJOH UIBU

TUBSUT XJUI UIF TQBDF BOE FOET XJUI UIF MBTU MFUUFS� " pie"�

*G ZPV PNJU CPUI UIF нSTU BOE TFDPOE OVNCFST JO B TMJDF
 ZPV HFU B

TUSJOH UIBU TUBSUT XJUI UIF DIBSBDUFS BU JOEFY 0 BOE FOET XJUI UIF MBTU

DIBSBDUFS� *O PUIFS XPSET
 PNJUUJOH CPUI OVNCFST JO B TMJDF SFUVSOT

UIF FOUJSF TUSJOH�

>>> flavor[:]

'fig pie'

*UυT JNQPSUBOU UP OPUF UIBU
 VOMJLF XJUI TUSJOH JOEFYJOH
 1ZUIPO XPOυU

SBJTF BO IndexError XIFO ZPV USZ UP TMJDF CFUXFFO CPVOEBSJFT UIBU GBMM

PVUTJEF UIF CFHJOOJOH PS FOEJOH CPVOEBSJFT PG B TUSJOH�

>>> flavor[:14]

'fig pie'

>>> flavor[13:15]

''

*O UIJT FYBNQMF
 UIF нSTU MJOF HFUT UIF TMJDF GSPN UIF CFHJOOJOH PG UIF

TUSJOH VQ UP CVU OPU JODMVEJOH UIF GPVSUFFOUI DIBSBDUFS� 5IF TUSJOH

BTTJHOFE UP flavor IBT B MFOHUI PG TFWFO
 TP ZPV NJHIU FYQFDU 1ZUIPO

UP UISPX BO FSSPS� *OTUFBE
 JU JHOPSFT BOZ OPOFYJTUFOU JOEJDFT BOE SF�

UVSOT UIF FOUJSF TUSJOH "fig pie"�

5IF UIJSE MJOF TIPXTXIBU IBQQFOT XIFO ZPV USZ UP HFU B TMJDF JO XIJDI

UIF FOUJSF SBOHF JT PVU PG CPVOET� flavor[13:15] BUUFNQUT UP HFU UIF

UIJSUFFOUI BOE GPVSUFFOUI DIBSBDUFST
 XIJDI EPOυU FYJTU� *OTUFBE PG

SBJTJOH BO FSSPS
 1ZUIPO SFUVSOT UIF FNQUZ TUSJOH 	""
�

��



���� $PODBUFOBUJPO
 *OEFYJOH
 BOE 4MJDJOH

/PUF

5IF FNQUZ TUSJOH JT DBMMFE FNQUZ CFDBVTF JU EPFTOυU DPOUBJO BOZ

DIBSBDUFST� :PV DBO DSFBUF JU CZ XSJUJOH UXP RVPUBUJPO NBSLT

XJUI OPUIJOH CFUXFFO UIFN�

empty_string = ""

" TUSJOH XJUI BOZUIJOH JO JUρFWFO B TQBDFρJT OPU FNQUZ� "MM UIF

GPMMPXJOH TUSJOHT BSF OPO�FNQUZ�

non_empty_string1 = " "

non_empty_string2 = " "

non_empty_string3 = " "

&WFO UIPVHI UIFTF TUSJOHT EPOυU DPOUBJO BOZ WJTJCMF DIBSBDUFST


UIFZ BSF OPO�FNQUZ CFDBVTF UIFZ EP DPOUBJO TQBDFT�

:PV DBO VTF OFHBUJWF OVNCFST JO TMJDFT� 5IF SVMFT GPS TMJDFT XJUI OFHB�

UJWF OVNCFST BSF FYBDUMZ UIF TBNF BT UIF SVMFT GPS TMJDFT XJUI QPTJUJWF

OVNCFST� *U IFMQT UP WJTVBMJ[F UIF TUSJOH BT TMPUT XJUI UIF CPVOEBSJFT

MBCFMFE XJUI OFHBUJWF OVNCFST�

| f | i | g | | p | i | e |

-7 -6 -5 -4 -3 -2 -1

+VTU MJLF CFGPSF
 UIF TMJDF [x:y] SFUVSOT UIF TVCTUSJOH TUBSUJOH BU JOEFY

x BOE HPJOH VQ UP CVU OPU JODMVEJOH y� 'PS JOTUBODF
 UIF TMJDF [-7:-4]

SFUVSOT UIF нSTU UISFF MFUUFST PG UIF TUSJOH "fig pie"�

>>> flavor[-7:-4]

'fig'

/PUJDF
 IPXFWFS
 UIBU UIF SJHIUNPTU CPVOEBSZ PG UIF TUSJOH EPFT OPU

IBWF B OFHBUJWF JOEFY� 5IF MPHJDBM DIPJDF GPS UIBU CPVOEBSZ XPVME

TFFN UP CF UIF OVNCFS 0
 CVU UIBU EPFTOυU XPSL�
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���� $PODBUFOBUJPO
 *OEFYJOH
 BOE 4MJDJOH

*OTUFBE PG SFUVSOJOH UIF FOUJSF TUSJOH
 [-7:0] SFUVSOT UIF FNQUZ TUSJOH�

>>> flavor[-7:0]

''

5IJT IBQQFOT CFDBVTF UIF TFDPOE OVNCFS JO B TMJDF NVTU DPSSFTQPOE

UP B CPVOEBSZ UIBU JT UP UIF SJHIU PG UIF CPVOEBSZ DPSSFTQPOEJOH UP UIF

нSTU OVNCFS
 CVU CPUI -7 BOE 0 DPSSFTQPOE UP UIF MFGUNPTU CPVOEBSZ

JO UIF нHVSF�

*G ZPV OFFE UP JODMVEF UIF нOBM DIBSBDUFS PG B TUSJOH JO ZPVS TMJDF
 UIFO

ZPV DBO PNJU UIF TFDPOE OVNCFS�

>>> flavor[-7:]

'fig pie'

0G DPVSTF
 VTJOH flavor[-7:] UP HFU UIF FOUJSF TUSJOH JT B CJU PEE DPOTJE�

FSJOH UIBU ZPV DBO VTF UIF WBSJBCMF flavor XJUIPVU UIF TMJDF UP HFU UIF

TBNF SFTVMU�

4MJDFT XJUI OFHBUJWF JOEJDFT BSF VTFGVM
 UIPVHI
 GPS HFUUJOH UIF MBTU GFX

DIBSBDUFST JO B TUSJOH� 'PS FYBNQMF
 flavor[-3:] JT "pie"�

4USJOHT "SF *NNVUBCMF

5P XSBQ UIJT TFDUJPO VQ
 MFUυT EJTDVTT BO JNQPSUBOU QSPQFSUZ PG TUSJOH

PCKFDUT� 4USJOHT BSF JNNVUBCMF
 XIJDI NFBOT UIBU ZPV DBOυU DIBOHF

UIFN PODF ZPVυWF DSFBUFE UIFN� 'PS JOTUBODF
 TFF XIBU IBQQFOT XIFO

ZPV USZ UP BTTJHO B OFX MFUUFS UP POF QBSUJDVMBS DIBSBDUFS PG B TUSJOH�

>>> word = "goal"

>>> word[0] = "f"

Traceback (most recent call last):

File "<pyshell#16>", line 1, in <module>

word[0] = "f"

TypeError: 'str' object does not support item assignment

��



���� $PODBUFOBUJPO
 *OEFYJOH
 BOE 4MJDJOH

1ZUIPO UISPXT B TypeError BOE UFMMT ZPV UIBU str PCKFDUT EPOυU TVQQPSU

JUFN BTTJHONFOU�

*G ZPV XBOU UP BMUFS B TUSJOH
 UIFO ZPV NVTU DSFBUF BO FOUJSFMZ OFX

TUSJOH� 5P DIBOHF UIF TUSJOH "goal" UP UIF TUSJOH "foal"
 ZPV DBO VTF B

TUSJOH TMJDF UP DPODBUFOBUF UIF MFUUFS "f" XJUI FWFSZUIJOH CVU UIF нSTU

MFUUFS PG UIF XPSE "goal"�

>>> word = "goal"

>>> word = "f" + word[1:]

>>> word

'foal'

'JSTU
 ZPV BTTJHO UIF TUSJOH "goal" UP UIF WBSJBCMF word� 5IFO ZPV DPO�

DBUFOBUF UIF TMJDF word[1:]
 XIJDI JT UIF TUSJOH "oal"
 XJUI UIF MFUUFS "f"

UP HFU UIF TUSJOH "foal"� *G ZPVυSF HFUUJOH B EJмFSFOU SFTVMU IFSF
 UIFO

NBLF TVSF ZPVυSF JODMVEJOH UIF DPMPO DIBSBDUFS 	:
 BT QBSU PG UIF TUSJOH

TMJDF�

3FWJFX &YFSDJTFT

:PV DBO пOE UIF TPMVUJPOT UP UIFTF FYFSDJTFT BOE NBOZ PUIFS CPOVT

SFTPVSDFT POMJOF BU SFBMQZUIPO�DPN�QZUIPO�CBTJDT�SFTPVSDFT

�� $SFBUF B TUSJOH BOE QSJOU JUT MFOHUI VTJOH len()�

�� $SFBUF UXP TUSJOHT
 DPODBUFOBUF UIFN
 BOE QSJOU UIF SFTVMUJOH

TUSJOH�

�� $SFBUF UXP TUSJOHT
 VTF DPODBUFOBUJPO UP BEE B TQBDF CFUXFFO UIFN


BOE QSJOU UIF SFTVMU�

�� 1SJOU UIF TUSJOH "zing" CZ VTJOH TMJDF OPUBUJPO UP TQFDJGZ UIF DPSSFDU

SBOHF PG DIBSBDUFST JO UIF TUSJOH "bazinga"�

��



���� .BOJQVMBUF 4USJOHT 8JUI .FUIPET

��� .BOJQVMBUF 4USJOHT 8JUI .FUIPET

4USJOHT DPNF CVOEMFE XJUI TQFDJBM GVODUJPOT DBMMFE TUSJOH NFUIPET

UIBU ZPV DBO VTF UP XPSL XJUI BOE NBOJQVMBUF TUSJOHT� 5IFSF BSF OV�

NFSPVT TUSJOH NFUIPET BWBJMBCMF
 CVU XFυMM GPDVT PO TPNF PG UIF NPTU

DPNNPOMZ VTFE POFT�

*O UIJT TFDUJPO
 ZPVυMM MFBSO IPX UP�

ύ $POWFSU B TUSJOH UP VQQFSDBTF PS MPXFSDBTF

ύ 3FNPWF XIJUFTQBDF GSPN B TUSJOH

ύ %FUFSNJOF JG B TUSJOH CFHJOT PS FOET XJUI DFSUBJO DIBSBDUFST

-FUυT HP�

$POWFSUJOH 4USJOH $BTF

5P DPOWFSU B TUSJOH UP BMM MPXFSDBTF MFUUFST
 ZPV VTF UIF TUSJOHυT .lower()

NFUIPE� 5IJT JT EPOF CZ UBDLJOH .lower() POUP UIF FOE PG UIF TUSJOH

JUTFMG�

>>> "Jean-Luc Picard".lower()

'jean-luc picard'

5IF EPU 	.
 UFMMT 1ZUIPO UIBU XIBU GPMMPXT JT UIF OBNF PG B NFUIPEρ

UIF lower() NFUIPE JO UIJT DBTF�

/PUF

8FυMM SFGFS UP TUSJOH NFUIPET XJUI B EPU 	.
 BU UIF CFHJOOJOH PG

UIFJS OBNFT� 'PS FYBNQMF
 .lower() JT XSJUUFO XJUI B MFBEJOH EPU

JOTUFBE PG BT lower()�

5IJT NBLFT JU FBTJFS UP EJмFSFOUJBUF GVODUJPOT UIBU BSF TUSJOH

NFUIPET GSPN CVJMU�JO GVODUJPOT MJLF print() BOE type()�

��
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4USJOH NFUIPET EPOυU KVTU XPSL PO TUSJOH MJUFSBMT� :PV DBO BMTP VTF

.lower() PO B TUSJOH BTTJHOFE UP B WBSJBCMF�

>>> name = "Jean-Luc Picard"

>>> name.lower()

'jean-luc picard'

5IF PQQPTJUF PG .lower() JT .upper()
 XIJDI DPOWFSUT FWFSZ DIBSBDUFS JO

B TUSJOH UP VQQFSDBTF�

>>> name.upper()

'JEAN-LUC PICARD'

$PNQBSF UIF .upper() BOE .lower() TUSJOH NFUIPET UP UIF len() GVOD�

UJPO ZPV TBX JO UIF MBTU TFDUJPO� "TJEF GSPN UIF EJмFSFOU SFTVMUT PG

UIFTF GVODUJPOT
 UIF JNQPSUBOU EJTUJODUJPO IFSF JT IPX UIFZυSF VTFE�

len() JT B TUBOE�BMPOF GVODUJPO� *G ZPV XBOU UP EFUFSNJOF UIF MFOHUI PG

UIF name TUSJOH
 UIFO ZPV DBMM UIF len() GVODUJPO EJSFDUMZ�

>>> len(name)

15

0O UIF PUIFS IBOE
 .upper() BOE .lower()NVTU CF VTFE JO DPOKVODUJPO

XJUI B TUSJOH� 5IFZ EP OPU FYJTU JOEFQFOEFOUMZ�

3FNPWJOH8IJUFTQBDF 'SPN B 4USJOH

8IJUFTQBDF JT BOZ DIBSBDUFS UIBU JT QSJOUFE BT CMBOL TQBDF� 5IJT JO�

DMVEFT UIJOHT MJLF TQBDFT BOE MJOF GFFET
 XIJDI BSF TQFDJBM DIBSBDUFST

UIBU NPWF PVUQVU UP B OFX MJOF�

4PNFUJNFT ZPV OFFE UP SFNPWF XIJUFTQBDF GSPN UIF CFHJOOJOH PS FOE

PG B TUSJOH� 5IJT JT FTQFDJBMMZ VTFGVM XIFO XPSLJOH XJUI TUSJOHT UIBU

DPNF GSPN VTFS JOQVU
 XIJDINBZ JODMVEF FYUSB XIJUFTQBDF DIBSBDUFST

CZ BDDJEFOU�

��



���� .BOJQVMBUF 4USJOHT 8JUI .FUIPET

5IFSF BSF UISFF TUSJOHNFUIPET UIBU ZPV DBO VTF UP SFNPWF XIJUFTQBDF

GSPN B TUSJOH�

�� .rstrip()

�� .lstrip()

�� .strip()

.rstrip() SFNPWFT XIJUFTQBDF GSPN UIF SJHIU TJEF PG B TUSJOH�

>>> name = "Jean-Luc Picard "

>>> name

'Jean-Luc Picard '

>>> name.rstrip()

'Jean-Luc Picard'

*O UIJT FYBNQMF
 UIF TUSJOH "Jean-Luc Picard "IBT нWF USBJMJOH TQBDFT�

:PV VTF .rstrip() UP SFNPWF USBJMJOH TQBDFT GSPN UIF SJHIU�IBOE TJEF

PG UIF TUSJOH� 5IJT SFUVSOT UIF OFX TUSJOH "Jean-Luc Picard"
 XIJDI OP

MPOHFS IBT UIF TQBDFT BU UIF FOE�

.lstrip() XPSLT KVTU MJLF .rstrip()
 FYDFQU UIBU JU SFNPWFT XIJUFTQBDF

GSPN UIF MFGU�IBOE TJEF PG UIF TUSJOH�

>>> name = " Jean-Luc Picard"

>>> name

' Jean-Luc Picard'

>>> name.lstrip()

'Jean-Luc Picard'

5P SFNPWF XIJUFTQBDF GSPN CPUI UIF MFGU BOE UIF SJHIU TJEFT PG UIF

TUSJOH BU UIF TBNF UJNF
 VTF .strip()�

>>> name = " Jean-Luc Picard "

>>> name

' Jean-Luc Picard '

>>> name.strip()

'Jean-Luc Picard'

��
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*UυT JNQPSUBOU UP OPUF UIBU OPOF PG .rstrip()
 .lstrip()
 PS .strip() SF�

NPWFT XIJUFTQBDF GSPN UIF NJEEMF PG UIF TUSJOH� *O FBDI PG UIF QSFWJ�

PVT FYBNQMFT
 UIF TQBDF CFUXFFO "Jean-Luc" BOE "Picard" JT QSFTFSWFE�

%FUFSNJOF *G B 4USJOH 4UBSUT PS &OET8JUI B

1BSUJDVMBS 4USJOH

8IFO ZPV XPSL XJUI UFYU
 TPNFUJNFT ZPV OFFE UP EFUFSNJOF JG B HJWFO

TUSJOH TUBSUT XJUI PS FOET XJUI DFSUBJO DIBSBDUFST� :PV DBO VTF UXP

TUSJOH NFUIPET UP TPMWF UIJT QSPCMFN� .startswith() BOE .endswith()�

-FUυT MPPL BU BO FYBNQMF� $POTJEFS UIF TUSJOH "Enterprise"� )FSFυT IPX

ZPV VTF .startswith() UP EFUFSNJOF JG UIF TUSJOH TUBSUT XJUI UIF MFUUFST

e BOE n�

>>> starship = "Enterprise"

>>> starship.startswith("en")

False

:PV UFMM .startswith() XIJDI DIBSBDUFST UP TFBSDI GPS CZ QSPWJEJOH B

TUSJOH DPOUBJOJOH UIPTF DIBSBDUFST� 4P
 UP EFUFSNJOF JG "Enterprise"

TUBSUT XJUI UIF MFUUFST e BOE n
 ZPV DBMM .startswith("en")� 5IJT SFUVSOT

False� 8IZ EP ZPV UIJOL UIBU JT 

*G ZPV HVFTTFE UIBU .startswith("en") SFUVSOT False CFDBVTF "En-

terprise" TUBSUT XJUI B DBQJUBM E
 UIFO ZPVυSF BCTPMVUFMZ SJHIU� 5IF

.startswith() NFUIPE JT DBTF TFOTJUJWF� 5P HFU .startswith() UP

SFUVSO True
 ZPV OFFE UP QSPWJEF JU XJUI UIF TUSJOH "En"�

>>> starship.startswith("En")

True

:PV DBO VTF .endswith() UP EFUFSNJOF JG B TUSJOH FOET XJUI DFSUBJO DIBS�

BDUFST�

>>> starship.endswith("rise")

True

��
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+VTU MJLF .startswith()
 UIF .endswith() NFUIPE JT DBTF TFOTJUJWF�

>>> starship.endswith("risE")

False

/PUF

5IF True BOE False WBMVFT BSF OPU TUSJOHT� 5IFZ BSF B TQFDJBM LJOE

PG EBUB UZQF DBMMFE B #PPMFBO WBMVF� :PVυMM MFBSO NPSF BCPVU

#PPMFBO WBMVFT JO DIBQUFS ��

4USJOH .FUIPET BOE *NNVUBCJMJUZ

3FDBMM GSPN UIF QSFWJPVT TFDUJPO UIBU TUSJOHT BSF JNNVUBCMFρUIFZ

DBOυU CF DIBOHFE PODF UIFZυWF CFFO DSFBUFE� .PTU TUSJOH NFUIPET

UIBU BMUFS B TUSJOH
 MJLF .upper() BOE .lower()
 BDUVBMMZ SFUVSO DPQJFT PG

UIF PSJHJOBM TUSJOH XJUI UIF BQQSPQSJBUF NPEJнDBUJPOT�

*G ZPV BSFOυU DBSFGVM
 UIJT DBO JOUSPEVDF TVCUMF CVHT JOUP ZPVS QSPHSBN�

5SZ UIJT PVU JO *%-&υT JOUFSBDUJWF XJOEPX�

>>> name = "Picard"

>>> name.upper()

'PICARD'

>>> name

'Picard'

8IFO ZPV DBMM name.upper()
 OPUIJOH BCPVU name BDUVBMMZ DIBOHFT� *G

ZPV OFFE UP LFFQ UIF SFTVMU
 UIFO ZPV OFFE UP BTTJHO JU UP B WBSJBCMF�

>>> name = "Picard"

>>> name = name.upper()

>>> name

'PICARD'

name.upper() SFUVSOT B OFX TUSJOH "PICARD"
 XIJDI JT SFBTTJHOFE UP UIF

name WBSJBCMF� 5IJTPWFSSJEFT UIF PSJHJOBM TUSJOH "Picard" UIBU ZPV нSTU

BTTJHOFE UP name�

��
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6TF *%-& UP %JTDPWFS "EEJUJPOBM 4USJOH .FUIPET

4USJOHT IBWF MPUT PG NFUIPET BTTPDJBUFE XJUI UIFN
 BOE UIF NFUIPET

JOUSPEVDFE JO UIJT TFDUJPO CBSFMZ TDSBUDI UIF TVSGBDF� *%-& DBO IFMQ

ZPV нOE OFX TUSJOH NFUIPET� 5P TFF IPX
 нSTU BTTJHO B TUSJOH MJUFSBM

UP B WBSJBCMF JO UIF JOUFSBDUJWF XJOEPX�

>>> starship = "Enterprise"

/FYU
 UZQF starship GPMMPXFE CZ B QFSJPE
 CVU EP OPU IJU 1Mi2` � :PV

TIPVME TFF UIF GPMMPXJOH JO UIF JOUFSBDUJWF XJOEPX�

>>> starship.

/PX XBJU GPS B DPVQMF PG TFDPOET� *%-& EJTQMBZT B MJTU PG FWFSZ TUSJOH

NFUIPE
 XIJDI ZPV DBO TDSPMM UISPVHI VTJOH UIF BSSPX LFZT�

" SFMBUFE TIPSUDVU JO *%-& JT UIF BCJMJUZ UP VTF h�# UP BVUPNBUJDBMMZ

нMM JO UFYU XJUIPVU IBWJOH UP UZQF MPOH OBNFT� 'PS JOTUBODF
 JG ZPV

UZQF POMZ starship.u BOE IJU h�# 
 UIFO *%-& BVUPNBUJDBMMZ нMMT JO star-

ship.upper CFDBVTF POMZ POF NFUIPE UIBU CFHJOT XJUI B u CFMPOHT UP

starship�

5IJT FWFO XPSLT XJUI WBSJBCMF OBNFT� 5SZ UZQJOH KVTU UIF нSTU GFX MFU�

UFST PG starship BOE QSFTTJOH h�# � *G ZPV IBWFOυU EFнOFE BOZ PUIFS

OBNFT UIBU TIBSF UIPTF нSTU MFUUFST
 UIFO *%-& DPNQMFUFT UIF OBNF

starship GPS ZPV�

3FWJFX &YFSDJTFT

:PV DBO пOE UIF TPMVUJPOT UP UIFTF FYFSDJTFT BOE NBOZ PUIFS CPOVT

SFTPVSDFT POMJOF BU SFBMQZUIPO�DPN�QZUIPO�CBTJDT�SFTPVSDFT

�� 8SJUF B QSPHSBN UIBU DPOWFSUT UIF GPMMPXJOH TUSJOHT UP MPXFSDBTF�

"Animals"
 "Badger"
 "Honey Bee"
 "Honey Badger"� 1SJOU FBDI MPXFS�

DBTF TUSJOH PO B TFQBSBUF MJOF�

�� 3FQFBU FYFSDJTF �
 CVU DPOWFSU FBDI TUSJOH UP VQQFSDBTF JOTUFBE PG

MPXFSDBTF�

��
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�� 8SJUF B QSPHSBN UIBU SFNPWFT XIJUFTQBDF GSPN UIF GPMMPXJOH

TUSJOHT
 UIFO QSJOU PVU UIF TUSJOHT XJUI UIF XIJUFTQBDF SFNPWFE�

string1 = " Filet Mignon"

string2 = "Brisket "

string3 = " Cheeseburger "

�� 8SJUF B QSPHSBN UIBU QSJOUT PVU UIF SFTVMU PG .startswith("be") PO

FBDI PG UIF GPMMPXJOH TUSJOHT�

string1 = "Becomes"

string2 = "becomes"

string3 = "BEAR"

string4 = " bEautiful"

�� 6TJOH UIF TBNF GPVS TUSJOHT GSPN FYFSDJTF �
 XSJUF B QSPHSBN UIBU

VTFT TUSJOH NFUIPET UP BMUFS FBDI TUSJOH TP UIBU .startswith("be")

SFUVSOT True GPS BMM PG UIFN�

��� *OUFSBDU 8JUI 6TFS *OQVU

/PX UIBU ZPVυWF TFFO IPX UP XPSL XJUI TUSJOH NFUIPET
 MFUυT NBLF

UIJOHT JOUFSBDUJWF�

*O UIJT TFDUJPO
 ZPVυMM MFBSO IPX UP HFU TPNF JOQVU GSPN B VTFS XJUI

input()� :PVυMM XSJUF B QSPHSBN UIBU BTLT B VTFS UP JOQVU TPNF UFYU BOE

UIFO EJTQMBZT UIBU UFYU CBDL UP UIFN JO VQQFSDBTF�

&OUFS UIF GPMMPXJOH JOUP *%-&υT JOUFSBDUJWF XJOEPX�

>>> input()

8IFO ZPV QSFTT 1Mi2` 
 JU MPPLT MJLF OPUIJOH IBQQFOT� 5IF DVSTPS

NPWFT UP B OFX MJOF
 CVU B OFX >>> EPFTOυU BQQFBS� 1ZUIPO JT XBJUJOH

GPS ZPV UP FOUFS TPNFUIJOH�

��
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(P BIFBE BOE UZQF TPNF UFYU BOE QSFTT 1Mi2` �

>>> input()

Hello there!

'Hello there!'

>>>

5IF UFYU ZPV FOUFSFE JT SFQFBUFE PO B OFX MJOF XJUI TJOHMF RVPUFT�

5IBUυT CFDBVTF input() SFUVSOT BT B TUSJOH BOZ UFYU FOUFSFE CZ UIF VTFS�

5P NBLF input() B CJU NPSF VTFS�GSJFOEMZ
 ZPV DBO HJWF JU B QSPNQU UP

EJTQMBZ UP UIF VTFS� 5IF QSPNQU JT KVTU B TUSJOH UIBU ZPV QVU CFUXFFO

UIF QBSFOUIFTFT PG input()� *U DBO CF BOZUIJOH ZPV XBOU� B XPSE
 B

TZNCPM
 B QISBTFρBOZUIJOH UIBU JT B WBMJE 1ZUIPO TUSJOH�

input() EJTQMBZT UIF QSPNQU BOE XBJUT GPS UIF VTFS UP UZQF TPNFUIJOH�

8IFO UIF VTFS IJUT 1Mi2` 
 input() SFUVSOT UIFJS JOQVU BT B TUSJOH UIBU

DBO CF BTTJHOFE UP B WBSJBCMF BOE VTFE UP EP TPNFUIJOH JO ZPVS QSP�

HSBN�

5P TFF IPX input() XPSLT
 UZQF UIF GPMMPXJOH DPEF JOUP *%-&υT FEJUPS

XJOEPX�

prompt = "Hey, what's up? "

user_input = input(prompt)

print("You said: " + user_input)

1SFTT 68 UP SVO UIF QSPHSBN� 5IF UFYU Hey, what's up? EJTQMBZT JO UIF

JOUFSBDUJWF XJOEPX XJUI B CMJOLJOH DVSTPS�

5IF TJOHMF TQBDF BU UIF FOE PG UIF TUSJOH "Hey, what's up? "NBLFT TVSF

UIBUXIFO UIF VTFS TUBSUT UP UZQF
 UIF UFYU JT TFQBSBUFE GSPN UIF QSPNQU

XJUI B TQBDF� 8IFO UIF VTFS UZQFT B SFTQPOTF BOE QSFTTFT 1Mi2` 
 UIFJS
SFTQPOTF JT BTTJHOFE UP UIF user_input WBSJBCMF�

��
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)FSFυT B TBNQMF SVO PG UIF QSPHSBN�

Hey, what's up? Mind your own business.

You said: Mind your own business.

0ODF ZPV IBWF JOQVU GSPN B VTFS
 ZPV DBO EP TPNFUIJOH XJUI JU� 'PS

FYBNQMF
 UIF GPMMPXJOH QSPHSBN UBLFT VTFS JOQVU
 DPOWFSUT JU UP VQQFS�

DBTF XJUI .upper()
 BOE QSJOUT UIF SFTVMU�

response = input("What should I shout? ")

shouted_response = response.upper()

print("Well, if you insist..." + shouted_response)

5SZ UZQJOH UIJT QSPHSBN JOUP *%-&υT FEJUPS XJOEPX BOE SVOOJOH JU�

8IBU FMTF DBO ZPV UIJOL PG UP EP XJUI UIF JOQVU 

3FWJFX &YFSDJTFT

:PV DBO пOE UIF TPMVUJPOT UP UIFTF FYFSDJTFT BOE NBOZ PUIFS CPOVT

SFTPVSDFT POMJOF BU SFBMQZUIPO�DPN�QZUIPO�CBTJDT�SFTPVSDFT

�� 8SJUF B QSPHSBN UIBU UBLFT JOQVU GSPN UIF VTFS BOE EJTQMBZT UIBU

JOQVU CBDL�

�� 8SJUF B QSPHSBN UIBU UBLFT JOQVU GSPN UIF VTFS BOE EJTQMBZT UIF

JOQVU JO MPXFSDBTF�

�� 8SJUF B QSPHSBN UIBU UBLFT JOQVU GSPN UIF VTFS BOE EJTQMBZT UIF

OVNCFS PG DIBSBDUFST JO UIF JOQVU�

��



���� $IBMMFOHF� 1JDL "QBSU :PVS 6TFSυT *OQVU

��� $IBMMFOHF� 1JDL "QBSU :PVS 6TFSφT

*OQVU

8SJUF B QSPHSBN OBNFE first_letter.py UIBU QSPNQUT UIF VTFS GPS JO�

QVU XJUI UIF TUSJOH "Tell me your password:"� 5IF QSPHSBN TIPVME UIFO

EFUFSNJOF UIF нSTU MFUUFS PG UIF VTFSυT JOQVU
 DPOWFSU UIBU MFUUFS UP VQ�

QFSDBTF
 BOE EJTQMBZ JU CBDL�

'PS FYBNQMF
 JG UIF VTFS JOQVU JT "no"
 UIFO UIF QSPHSBN TIPVME EJTQMBZ

UIF GPMMPXJOH PVUQVU�

The first letter you entered was: N

'PS OPX
 JUυT PLBZ JG ZPVS QSPHSBN DSBTIFT XIFO UIF VTFS FOUFST OPUI�

JOH BT JOQVUρUIBU JT
 XIFO UIFZ KVTU IJU 1Mi2` JOTUFBE PG UZQJOH TPNF�

UIJOH� :PVυMM MFBSO B DPVQMF PG XBZT UP EFBM XJUI UIJT TJUVBUJPO JO BO

VQDPNJOH DIBQUFS�

:PV DBO пOE UIF TPMVUJPOT UP UIJT DPEF DIBMMFOHF BOENBOZ PUIFS CPOVT

SFTPVSDFT POMJOF BU SFBMQZUIPO�DPN�QZUIPO�CBTJDT�SFTPVSDFT

��� 8PSLJOH8JUI 4USJOHT BOE /VNCFST

8IFO ZPV HFU VTFS JOQVU VTJOH input()
 UIF SFTVMU JT BMXBZT B TUSJOH�

5IFSF BSF NBOZ PUIFS TJUVBUJPOT JO XIJDI JOQVU JT HJWFO UP B QSPHSBN

BT B TUSJOH� 4PNFUJNFT UIPTF TUSJOHT DPOUBJO OVNCFST UIBU OFFE UP CF

GFE JOUP DBMDVMBUJPOT�

*O UIJT TFDUJPO
 ZPVυMM MFBSO IPX UP EFBM XJUI TUSJOHT PG OVNCFST� :PVυMM

TFF IPXBSJUINFUJD PQFSBUJPOTXPSL PO TUSJOHT BOEIPX UIFZ PGUFO MFBE

UP TVSQSJTJOH SFTVMUT� :PVυMM BMTP MFBSO IPX UP DPOWFSU CFUXFFO TUSJOHT

BOE OVNCFS UZQFT�

6TJOH 4USJOHT 8JUI "SJUINFUJD 0QFSBUPST

:PVυWF TFFO UIBU TUSJOH PCKFDUT DBO IPME NBOZ UZQFT PG DIBSBDUFST
 JO�

DMVEJOH OVNCFST� )PXFWFS
 EPOυU DPOGVTF OVNFSBMT JO B TUSJOH XJUI

��
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BDUVBM OVNCFST� 'PS JOTUBODF
 USZ UIJT CJU PG DPEF PVU JO *%-&υT JOUFS�

BDUJWF XJOEPX�

>>> num = "2"

>>> num + num

'22'

5IF + PQFSBUPS DPODBUFOBUFT UXP TUSJOHT UPHFUIFS
 XIJDI JT XIZ UIF

SFTVMU PG "2" + "2" JT "22" BOE OPU "4"�

:PV DBO NVMUJQMZ TUSJOHT CZ B OVNCFS BT MPOH BT UIBU OVNCFS JT BO

JOUFHFS PS XIPMF OVNCFS� 5ZQF UIF GPMMPXJOH JOUP UIF JOUFSBDUJWF XJO�

EPX�

>>> num = "12"

>>> num * 3

'121212'

num * 3 DPODBUFOBUFT UISFF JOTUBODFT PG UIF TUSJOH "12" BOE SFUVSOT UIF

TUSJOH "121212"�

$PNQBSF UIJT PQFSBUJPO UP BSJUINFUJD XJUI OVNCFST� 8IFO ZPV NVM�

UJQMZ UIF OVNCFS �� CZ UIF OVNCFS �
 UIF SFTVMU JT UIF TBNF BT BEEJOH

UISFF ��T UPHFUIFS� 5IF TBNF JT USVF GPS B TUSJOH� 5IBU JT
 "12" * 3 DBO

CF JOUFSQSFUFE BT "12" + "12" + "12"� *O HFOFSBM
 NVMUJQMZJOH B TUSJOH

CZ BO JOUFHFS O DPODBUFOBUFT O DPQJFT PG UIBU TUSJOH�

:PV DBONPWF UIF OVNCFS PO UIF SJHIU�IBOE TJEF PG UIF FYQSFTTJPO num

* 3 UP UIF MFGU
 BOE UIF SFTVMU JT VODIBOHFE�

>>> 3 * num

'121212'

8IBU EP ZPV UIJOL IBQQFOT JG ZPV VTF UIF * PQFSBUPS CFUXFFO UXP

TUSJOHT 

��
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5ZQF "12" * "3" JO UIF JOUFSBDUJWF XJOEPX BOE QSFTT 1Mi2` �

>>> "12" * "3"

Traceback (most recent call last):

File "<stdin>", line 1, in <module>

TypeError: can't multiply sequence by non-int of type 'str'

1ZUIPO SBJTFT B TypeError BOE UFMMT ZPV UIBU ZPV DBOυU NVMUJQMZ B TF�

RVFODF CZ B OPO�JOUFHFS�

/PUF

" TFRVFODF JT BOZ 1ZUIPO PCKFDU UIBU TVQQPSUT BDDFTTJOH FMF�

NFOUT CZ JOEFY� 4USJOHT BSF TFRVFODFT� :PVυMM MFBSO BCPVU PUIFS

TFRVFODF UZQFT JO DIBQUFS ��

8IFO ZPV VTF UIF * PQFSBUPS XJUI B TUSJOH
 1ZUIPO BMXBZT FYQFDUT BO

JOUFHFS PO UIF PUIFS TJEF PG UIF PQFSBUPS�

8IBU EP ZPV UIJOL IBQQFOT XIFO ZPV USZ UP BEE B TUSJOH BOE B OVN�

CFS 

>>> "3" + 3

Traceback (most recent call last):

File "<stdin>", line 1, in <module>

TypeError: can only concatenate str (not "int") to str

1ZUIPO UISPXT B TypeError CFDBVTF JU FYQFDUT UIF PCKFDUT PO CPUI TJEFT

PG UIF + PQFSBUPS UP CF PG UIF TBNF UZQF�

*G BO PCKFDU PO FJUIFS TJEF PG + JT B TUSJOH
 UIFO 1ZUIPO USJFT UP QFSGPSN

TUSJOH DPODBUFOBUJPO� *U XJMM POMZ QFSGPSN BEEJUJPO JG CPUI PCKFDUT BSF

OVNCFST� 4P
 UP BEE "3" + 3 BOE HFU 6
 ZPVNVTU нSTU DPOWFSU UIF TUSJOH

"3" UP B OVNCFS�

��



���� 8PSLJOH 8JUI 4USJOHT BOE /VNCFST

$POWFSUJOH 4USJOHT UP /VNCFST

5IF TypeError FYBNQMFT JO UIF QSFWJPVT TFDUJPO IJHIMJHIU B DPNNPO

QSPCMFN XIFO BQQMZJOH VTFS JOQVU UP BO PQFSBUJPO UIBU SFRVJSFT B

OVNCFS BOE OPU B TUSJOH� UZQF NJTNBUDIFT�

-FUυT MPPL BU BO FYBNQMF� 4BWF BOE SVO UIF GPMMPXJOH QSPHSBN�

num = input("Enter a number to be doubled: ")

doubled_num = num * 2

print(doubled_num)

*G ZPV FOUFSFE UIF OVNCFS 2 BU UIF QSPNQU
 UIFO ZPV XPVME FYQFDU UIF

PVUQVU UP CF 4� #VU JO UIJT DBTF
 ZPV XPVME HFU 22� 3FNFNCFS
 input()

BMXBZT SFUVSOT B TUSJOH
 TP JG ZPV JOQVU 2
 UIFO num JT BTTJHOFE UIF TUSJOH

"2"
 OPU UIF JOUFHFS 2� 5IFSFGPSF
 UIF FYQSFTTJPO num * 2 SFUVSOT UIF

TUSJOH "2" DPODBUFOBUFE XJUI JUTFMG
 XIJDI JT "22"�

5P QFSGPSN BSJUINFUJD PO OVNCFST DPOUBJOFE JO B TUSJOH
 ZPV NVTU

нSTU DPOWFSU UIFN GSPN B TUSJOH UZQF UP B OVNCFS UZQF� 5IFSF BSF UXP

GVODUJPOT UIBU ZPV DBO VTF UP EP UIJT� int() BOE float()�

int() TUBOET GPS JOUFHFS BOE DPOWFSUT PCKFDUT JOUP XIPMF OVNCFST


XIFSFBT float() TUBOET GPSсPBUJOH�QPJOU OVNCFS BOE DPOWFSUT PC�

KFDUT JOUP OVNCFST XJUI EFDJNBM QPJOUT� )FSFυT XIBU VTJOH FBDI POF

MPPLT MJLF JO UIF JOUFSBDUJWF XJOEPX�

>>> int("12")

12

>>> float("12")

12.0

/PUJDF IPX float() BEET B EFDJNBM QPJOU UP UIF OVNCFS� 'MPBUJOH�

QPJOU OVNCFST BMXBZT IBWF BU MFBTU POF EFDJNBM QMBDF PG QSFDJTJPO� 'PS

UIJT SFBTPO
 ZPV DBOυU DIBOHF B TUSJOH UIBU MPPLT MJLF B GMPBUJOH�QPJOU

OVNCFS JOUP BO JOUFHFS CFDBVTF ZPV XPVME MPTF FWFSZUIJOH BGUFS UIF

EFDJNBM QPJOU�

��



���� 8PSLJOH 8JUI 4USJOHT BOE /VNCFST

5SZ DPOWFSUJOH UIF TUSJOH "12.0" UP BO JOUFHFS�

>>> int("12.0")

Traceback (most recent call last):

File "<stdin>", line 1, in <module>

ValueError: invalid literal for int() with base 10: '12.0'

&WFO UIPVHI UIF FYUSB 0 BGUFS UIF EFDJNBM QMBDF EPFTOυU BEE BOZ WBMVF

UP UIF OVNCFS
 1ZUIPO XPOυU DIBOHF 12.0 JOUP 12 CFDBVTF JU XPVME SF�

TVMU JO B MPTT PG QSFDJTJPO�

-FUυT SFWJTJU UIF QSPHSBN GSPN UIF CFHJOOJOH PG UIJT TFDUJPO BOE TFF

IPX UP нY JU� )FSFυT UIF DPEF BHBJO�

num = input("Enter a number to be doubled: ")

doubled_num = num * 2

print(doubled_num)

5IF JTTVF JT PO UIF MJOF doubled_num = num * 2 CFDBVTF num JT B TUSJOH

BOE 2 JT BO JOUFHFS�

:PV DBO нY UIF QSPCMFN CZ QBTTJOH num UP FJUIFS int() PS float()� 4JODF

UIF QSPNQUT BTLT UIF VTFS UP JOQVU B OVNCFS
 BOE OPU TQFDJнDBMMZ BO

JOUFHFS
 MFUυT DPOWFSU num UP B GMPBUJOH�QPJOU OVNCFS�

num = input("Enter a number to be doubled: ")

doubled_num = float(num) * 2

print(doubled_num)

/PX XIFO ZPV SVO UIJT QSPHSBN BOE JOQVU 2
 ZPV HFU 4.0 BT FYQFDUFE�

5SZ JU PVU�

$POWFSUJOH /VNCFST UP 4USJOHT

4PNFUJNFT ZPV OFFE UP DPOWFSU B OVNCFS UP B TUSJOH� :PV NJHIU EP

UIJT
 GPS FYBNQMF
 JG ZPV OFFE UP CVJME B TUSJOH GSPN TPNF QSFFYJTUJOH

WBSJBCMFT UIBU BSF BTTJHOFE UP OVNFSJD WBMVFT�

��



���� 8PSLJOH 8JUI 4USJOHT BOE /VNCFST

"T ZPVυWF BMSFBEZ TFFO
 DPODBUFOBUJOH B OVNCFS XJUI B TUSJOH QSP�

EVDFT B TypeError�

>>> num_pancakes = 10

>>> "I am going to eat " + num_pancakes + " pancakes."

Traceback (most recent call last):

File "<stdin>", line 1, in <module>

TypeError: can only concatenate str (not "int") to str

4JODF num_pancakes JT B OVNCFS
 1ZUIPO DBOυU DPODBUFOBUF JU XJUI UIF

TUSJOH "I'm going to eat"� 5P CVJME UIF TUSJOH
 ZPV OFFE UP DPOWFSU

num_pancakes UP B TUSJOH VTJOH str()�

>>> num_pancakes = 10

>>> "I am going to eat " + str(num_pancakes) + " pancakes."

'I am going to eat 10 pancakes.'

:PV DBO BMTP DBMM str() PO B OVNCFS MJUFSBM�

>>> "I am going to eat " + str(10) + " pancakes."

'I am going to eat 10 pancakes.'

str() DBO FWFO IBOEMF BSJUINFUJD FYQSFTTJPOT�

>>> total_pancakes = 10

>>> pancakes_eaten = 5

>>> "Only " + str(total_pancakes - pancakes_eaten) + " pancakes left."

'Only 5 pancakes left.'

*O UIF OFYU TFDUJPO
 ZPVυMM MFBSO IPX UP GPSNBU TUSJOHT OFBUMZ UP EJTQMBZ

WBMVFT JO B OJDF
 SFBEBCMFNBOOFS� #FGPSF ZPVNPWF PO
 UIPVHI
 DIFDL

ZPVS VOEFSTUBOEJOH XJUI UIF GPMMPXJOH SFWJFX FYFSDJTFT�

��



���� 4USFBNMJOF :PVS 1SJOU 4UBUFNFOUT

3FWJFX &YFSDJTFT

:PV DBO пOE UIF TPMVUJPOT UP UIFTF FYFSDJTFT BOE NBOZ PUIFS CPOVT

SFTPVSDFT POMJOF BU SFBMQZUIPO�DPN�QZUIPO�CBTJDT�SFTPVSDFT

�� $SFBUF B TUSJOH DPOUBJOJOH BO JOUFHFS
 UIFO DPOWFSU UIBU TUSJOH JOUP

BO BDUVBM JOUFHFS PCKFDU VTJOH int()� 5FTU UIBU ZPVS OFX PCKFDU JT

B OVNCFS CZ NVMUJQMZJOH JU CZ BOPUIFS OVNCFS BOE EJTQMBZJOH UIF

SFTVMU�

�� 3FQFBU UIF QSFWJPVT FYFSDJTF
 CVU VTF B GMPBUJOH�QPJOU OVNCFS BOE

float()�

�� $SFBUF B TUSJOH PCKFDU BOE BO JOUFHFS PCKFDU
 UIFO EJTQMBZ UIFN TJEF

CZ TJEF XJUI B TJOHMF QSJOU TUBUFNFOU VTJOH str()�

�� 8SJUF B QSPHSBN UIBU VTFT input() UXJDF UP HFU UXP OVNCFST GSPN

UIF VTFS
 NVMUJQMJFT UIF OVNCFST UPHFUIFS
 BOE EJTQMBZT UIF SFTVMU�

*G UIF VTFS FOUFST 2 BOE 4
 UIFO ZPVS QSPHSBN TIPVME QSJOU UIF

GPMMPXJOH UFYU�

The product of 2 and 4 is 8.0.

��� 4USFBNMJOF :PVS 1SJOU 4UBUFNFOUT

4VQQPTF ZPV IBWF B TUSJOH
 name = "Zaphod"
 BOE UXP JOUFHFST
 heads

= 2 BOE arms = 3� :PV XBOU UP EJTQMBZ UIFN JO UIF TUSJOH "Zaphod has

2 heads and 3 arms"� 5IJT JT DBMMFE TUSJOH JOUFSQPMBUJPO
 XIJDI JT

KVTU B GBODZ XBZ PG TBZJOH UIBU ZPV XBOU UP JOTFSU TPNF WBSJBCMFT JOUP

TQFDJнD MPDBUJPOT JO B TUSJOH�

0OF XBZ UP EP UIJT JT XJUI TUSJOH DPODBUFOBUJPO�

>>> name + " has " + str(heads) + " heads and " + str(arms) + " arms"

'Zaphod has 2 heads and 3 arms'

5IJT DPEF JTOυU UIF QSFUUJFTU
 BOE LFFQJOH USBDL PG XIBU HPFT JOTJEF PS

PVUTJEF UIF RVPUFT DBO CF UPVHI� 'PSUVOBUFMZ
 UIFSFυT BOPUIFS XBZ PG

JOUFSQPMBUJOH TUSJOHT� GPSNBUUFE TUSJOH MJUFSBMT
 NPSF DPNNPOMZ

��



���� 4USFBNMJOF :PVS 1SJOU 4UBUFNFOUT

LOPXO BT G�TUSJOHT�

5IF FBTJFTU XBZ UP VOEFSTUBOE G�TUSJOHT JT UP TFF UIFN JO BDUJPO� )FSFυT

XIBU UIF BCPWF TUSJOH MPPLT MJLF XIFO XSJUUFO BT BO G�TUSJOH�

>>> f"{name} has {heads} heads and {arms} arms"

'Zaphod has 2 heads and 3 arms'

5IFSF BSF UXP JNQPSUBOU UIJOHT UP OPUJDF BCPVU UIF BCPWF FYBNQMF�

�� 5IF TUSJOH MJUFSBM TUBSUT XJUI UIF MFUUFS f CFGPSF UIF PQFOJOH RVPUB�

UJPO NBSL�

�� 7BSJBCMF OBNFT TVSSPVOEFE CZ DVSMZ CSBDFT 	{}
 BSF SFQMBDFE CZ

UIFJS DPSSFTQPOEJOH WBMVFT XJUIPVU VTJOH str()�

:PV DBO BMTP JOTFSU 1ZUIPO FYQSFTTJPOT CFUXFFO UIF DVSMZ CSBDFT� 5IF

FYQSFTTJPOT BSF SFQMBDFE XJUI UIFJS SFTVMU JO UIF TUSJOH�

>>> n = 3

>>> m = 4

>>> f"{n} times {m} is {n*m}"

'3 times 4 is 12'

*UυT B HPPE JEFB UP LFFQ BOZ FYQSFTTJPOT VTFE JO BO G�TUSJOH BT TJNQMF

BT QPTTJCMF� 1BDLJOH B CVODI PG DPNQMJDBUFE FYQSFTTJPOT JOUP B TUSJOH

MJUFSBM DBO SFTVMU JO DPEF UIBU JT EJпDVMU UP SFBE BOE EJпDVMU UP NBJO�

UBJO�

G�TUSJOHT BSF BWBJMBCMF POMZ JO 1ZUIPO WFSTJPO ��� BOE BCPWF� *O FBS�

MJFS WFSTJPOT PG 1ZUIPO
 ZPV DBO VTF .format() UP HFU UIF TBNF SFTVMUT�

3FUVSOJOH UP UIF ;BQIPE FYBNQMF
 ZPV DBO VTF .format() UP GPSNBU UIF

TUSJOH MJLF UIJT�

>>> "{} has {} heads and {} arms".format(name, heads, arms)

'Zaphod has 2 heads and 3 arms'

G�TUSJOHT BSF TIPSUFS BOE TPNFUJNFT NPSF SFBEBCMF UIBO VTJOH .for-

mat()� :PVυMM TFF G�TUSJOHT VTFE UISPVHIPVU UIJT CPPL�

��



���� 'JOE B 4USJOH JO B 4USJOH

'PS BO JO�EFQUI HVJEF UP G�TUSJOHT BOE DPNQBSJTPOT UP PUIFS TUSJOH GPS�

NBUUJOH UFDIOJRVFT
 DIFDL PVU3FBM 1ZUIPOυT ψ1ZUIPO �υT G�4USJOHT� "O

*NQSPWFE 4USJOH 'PSNBUUJOH 4ZOUBY 	(VJEF
�ω

3FWJFX &YFSDJTFT

:PV DBO пOE UIF TPMVUJPOT UP UIFTF FYFSDJTFT BOE NBOZ PUIFS CPOVT

SFTPVSDFT POMJOF BU SFBMQZUIPO�DPN�QZUIPO�CBTJDT�SFTPVSDFT

�� $SFBUF B float PCKFDU OBNFE weight XJUI UIF WBMVF ���
 BOE DSFBUF

B TUSJOH PCKFDU OBNFE animal XJUI UIF WBMVF "newt"� 5IFO VTF UIFTF

PCKFDUT UP QSJOU UIF GPMMPXJOH TUSJOH VTJOH POMZ TUSJOH DPODBUFOB�

UJPO�

0.2 kg is the weight of the newt.

�� %JTQMBZ UIF TBNF TUSJOH CZ VTJOH .format() BOE FNQUZ {} QMBDFIPME�

FST�

�� %JTQMBZ UIF TBNF TUSJOH VTJOH BO G�TUSJOH�

��� 'JOE B 4USJOH JO B 4USJOH

0OF PG UIF NPTU VTFGVM TUSJOH NFUIPET JT .find()� "T JUT OBNF JNQMJFT


UIJT NFUIPE BMMPXT ZPV UP нOE UIF MPDBUJPO PG POF TUSJOH JO BOPUIFS

TUSJOHρDPNNPOMZ SFGFSSFE UP BT B TVCTUSJOH�

5P VTF .find()
 UBDL JU UP UIF FOE PG B WBSJBCMF PS B TUSJOH MJUFSBM XJUI

UIF TUSJOH ZPV XBOU UP нOE UZQFE CFUXFFO UIF QBSFOUIFTFT�

>>> phrase = "the surprise is in here somewhere"

>>> phrase.find("surprise")

4

5IF WBMVF UIBU .find() SFUVSOT JT UIF JOEFY PG UIF нSTU PDDVSSFODF PG UIF

TUSJOH ZPV QBTT UP JU� *O UIJT DBTF
 "surprise" TUBSUT BU UIF нGUI DIBSBDUFS

PG UIF TUSJOH "the surprise is in here somewhere"
 XIJDI IBT JOEFY 4

CFDBVTF DPVOUJOH TUBSUT BU [FSP�

��



5IJT JT B TBNQMF GSPN ω1ZUIPO #BTJDT� " 1SBDUJDBM

*OUSPEVDUJPO UP 1ZUIPO �ϊ

8JUI UIF GVMM WFSTJPO PG UIF CPPL ZPV HFU B DPNQMFUF 1ZUIPO DVSSJDVMVN

UP HP BMM UIFXBZ GSPNCFHJOOFS UP JOUFSNFEJBUF�MFWFM� &WFSZ TUFQ BMPOH

UIF XBZ JT FYQMBJOFE BOE JMMVTUSBUFE XJUI TIPSU � DMFBS DPEF TBNQMFT�

$PEJOH FYFSDJTFT XJUIJO FBDI DIBQUFS BOE PVS JOUFSBDUJWF RVJ[[FT IFMQ

GBTU�USBDL ZPVS QSPHSFTT BOE FOTVSF ZPV BMXBZT LOPXXIBU UP GPDVT PO

OFYU�

#FDPNF B GMVFOU 1ZUIPOJTUB BOE HBJO QSPHSBNNJOH LOPXMFEHF ZPV

DBO BQQMZ JO UIF SFBM�XPSME
 UPEBZ�

*G ZPV FOKPZFE UIF TBNQMF DIBQUFST ZPV DBO QVSDIBTF B GVMM

WFSTJPO PG UIF CPPL BU SFBMQZUIPO�DPN�QZCBTJDT�CPPL


