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$ĳİĵļĺģķ ĸģĠļķĨĺŁ JT B EJëDVMU UPQJD UP MFBSO� 6OMJLF PUIFS BSFBT PG
TDJFODF BOE NBUI
 XF LOPX GFX GVOEBNFOUBM QSJODJQMFT UIBU HVBSBOUFF
TZTUFNT XJMM SFNBJO TFDVSF� "MUIPVHI UIFSF JT QMFOUZ UP TBZ BCPVU TFDVSJUZ

UISFBUT DPOTUBOUMZ FNFSHF JO OFX BOE TVSQSJTJOH XBZT�

/P WVMOFSBCJMJUZ EFNPOTUSBUFT UIJT GBDU CFUUFS UIBO UIF 3PXIBNNFS FYQMPJU� XJUI FOPVHI UJNF UP DBSSZ PVU BO
BUUBDL
 UIJT DPNQVUFS WVMOFSBCJMUZ FêFDUJWFMZ HJWFT BUUBDLFST GVMM DPOUSPM PG B DPNQVUFS TZTUFN < >� 8BT UIJT
FYQMPJU UIF QSPEVDU PG MB[Z PS TUVQJE FOHJOFFST /P� "UUBDLT MJLF 3PXIBNNFS FYQMPJU B GVOEBNFOUBM UPPM
XF FNQMPZ UP SFJHO JO DPNQMFYJUZ� BCTUSBDUJPO� "CTUSBDUJPO QSPWJEFT HVBSBOUFFT JO PSEFS UP TJNQMJGZ TZTUFNT
EFTJHO� 6OGPSUVOBUFMZ
 NBOZ sHVBSBOUFFTt IBWF TVSQSJTJOH BOE VOFYQFDUFE DPSOFS DBTFT� $BTF JO QPJOU�
3PXIBNNFS FYQMPJUT UIF QIZTJDBM TUSVDUVSF PG B DPNQVUFSrT NFNPSZ DJSDVJUSZ� 5IJT WVMOFSBCJMJUZ FYJTUT JO
B EPNBJO UIBU TPGUXBSF FOHJOFFST DBOOPU CF FYQFDUFE UP LOPX� *O GBDU
 OP TPGUXBSF UFDIOJRVF DBO UPUBMMZ TUPQ JU�

'PSUVOBUFMZ
 BMM JT OPU MPTU� *O UIJT DPVSTF
 ZPV XJMM EFWFMPQ B EFGFOTJWF QSPHSBNNJOH NJOETFU� 8IFO ZPV QSPHSBN
EFGFOTJWFMZ
 ZPV BTTVNF UIBU HVBSBOUFFT BSF JNQFSGFDU� .PTU JNQPSUBOUMZ
 ZPV BTTVNF UIBU QSPHSBNNFSTw
JODMVEJOH ZPVwNBLF NJTUBLFT� *OTUFBE PG NBLJOH BUUBDLT JNQPTTJCMF
 XIJDI SFRVJSFT NPOVNFOUBM FêPSUT
BOE JT JUTFMG TPNFUJNFT JNQPTTJCMF
 XF GPDVT PO NBLJOH BUUBDLT FYQFOTJWF� 8F XBOU BUUBDLFST UP MPPL BU PVS
TZTUFNT BOE TBZ tUIJT JT OPU XPSUI UIF USPVCMF�t .BLJOH BUUBDLT JODPOWFOJFOU UVSOT PVU OPU KVTU UP CF FBTJFS UP
BDIJFWFwGVMMZ WFSJGZJOH UIBU TPGUXBSF JT GSFF PG CVHT SFNBJOT BO PQFO SFTFBSDI QSPCMFNwFYQFSJFODF TVHHFTUT
UIBU JU JT UIF NPTU FêFDUJWF EFGFOTJWF UFDIOJRVF�

5P QSPHSBN EFGFOTJWFMZ
 ZPV NVTU LOPX UIF DPNNPO QJUGBMMT CVU CF DPOTUBOUMZ PO UIF MPPLPVU GPS OFX POFT�
8F EFWFMPQ UISFF LFZ TLJMMT�

u LOPXJOH IPX UP SFBE BOE BTTFTT TFDVSJUZ MJUFSBUVSF


u EFWFMPQJOH B UPPMCPY PG EFGFOTJWF QSPHSBNNJOH UFDIOJRVFT
 BOE

u EFQMPZJOH UIJT LOPXMFEHF UP QSJPSJUJ[F FêPSU PO EFWFMPQJOH UIF NPTU FêFDUJWF NJUJHBUJPOT�

"U UIF FOE PG UIJT DMBTT
 ZPV XJMM OPU CF B TFDVSJUZ FYQFSU� /FWFSUIFMFTT
 * IPQF UIBU * XJMM IBWF HJWFO ZPV UIF
LFZ TLJMMT ZPV OFFE UP CFDPNF B TFDVSJUZ FYQFSU�

)BQQZ IVOUJOH�



�
-BC �� 4FUUJOH VQ ZPVS 3BTQCFSSZ 1J

5IJT DPVSTF VTFT 3BTQCFSSZ 1J DPNQVUFST GPS BMM BTTJHONFOUT� 5IF SBUJPOBMF JT UP QSPWJEF ZPV XJUI B NBDIJOF GPS XIJDI
ZPV IBWF UPUBM DPOUSPM
 TPNFUIJOH UIBU JT EJëDVMU UP EP XJUI TIBSFE MBC DPNQVUFST� *U BMTP TFSWFT BT B DPNNPO QMBUGPSN UP
GBDJMJUBUF HSBEJOH� %POrU TQFOE UPP NVDI UJNF XPSSZJOH BCPVU UIJT NBDIJOF� "DDJEFOUBMMZ EBNBHJOH JU JT JODPOWFOJFOU CVU
OPU FYQFOTJWF� "U UIF FOE PG UIF TFNFTUFS
 ZPV DBO SFQVSQPTF ZPVS 3BTQCFSSZ 1J GPS ZPVS PXO QFSTPOBM QSPKFDUT� JUrT ZPVST�

��� -FBSOJOH (PBMT
*O UIJT MBC
 ZPV XJMM MFBSO�
u 5IF QVSQPTF PG FBDI DPNQPOFOU JO ZPVS MBC LJU�
u )PX UP VTF B TFSJBM DPOTPMF�
u )PX UP JOTUBMM BO PQFSBUJOH TZTUFN PO ZPVS 3BTQCFSSZ 1J�

��� 5IF -BC ,JU
:PV XFSF HJWFO B TNBMM MBC LJU BU UIF TUBSU PG UIJT DPVSTF� *U DPOUBJOT B
OVNCFS PG PCKFDUT� 8IBU BSF UIFTF UIJOHT 

'JHVSF ���� " DPNQVUFS�

5IF $PNQVUFS� 5IF NPTU JNQPSUBOU JUFN JO ZPVS LJU JT UIF 3BTQCFSSZ 1J
DPNQVUFS�



�

.PEFM 3BTQCFSSZ 1J ;FSP 8)
1SPDFTTPS "3.W� BU �()[
.FNPSZ ���.#
1FSTJTUFOU TUPSBHF 4% DBSE TMPU
7JEFP ����Q NJOJ�)%.* PO #SPBEDPN #$.����
8Ja ��� ()[ BOE � ()[ ������C�H�O�BD XJSFMFTT -"/
&YQBOTJPO ���QJO HFOFSBM�QVSQPTF JOQVU�PVUQVU QPSU 	(1*0


5BCMF ���� 5P QVU UIFTF TQFDJaDBUJPOT JO DPOUFYU
 ZPVS 3BTQCFSSZ 1J JT BCPVU BT GBTU
BT B HPPE QFSTPOBM DPNQVUFS GSPN BSPVOE UIF UJNF * HSBEVBUFE GSPN DPMMFHF� 8IJMF
DPNQVUFST BSF DFSUBJOMZ GBTUFS OPX
 UIPTF DPNQVUFST XFSF RVJUF DBQBCMF� :FT
 * BN PME�

5IF 1PXFS #SJDL� 5IF OFYU NPTU JNQPSUBOU UIJOH JT UIF UIJOH XF DPMMP�
RVJBMMZ SFGFS UP BT B sQPXFS CSJDL�t

'JHVSF ���� 1PXFS CSJDL�

%JHJUBM MPHJD DJSDVJUT
 MJLF UIF POFT GPVOE JOTJEF UIJT DPNQVUFS
 SVO PO
EJSFDU DVSSFOU� 1PXFS GSPN B XBMM PVUMFU JT BMUFSOBUJOH DVSSFOU� 5IJT EF�
WJDF DPOWFSUT QPXFS GSPN B /PSUI "NFSJDBO XBMM PVUMFU 	��� 7PMUT "$

JOUP UIF GPSN VTFE CZ UIJT DPNQVUFS 	� 7PMUT %$
� 0CTFSWF UIBU UIF QMVH
BU POF FOE PG UIF QPXFS CSJDL MPPLT MJLF B NJDSP64# DPOOFDUPS� 5IBUrT
CFDBVTF JU JT B NJDSP64# DPOOFDUPS� -JLF PUIFS JOFYQFOTJWF DPOTVNFS
FMFDUSPOJDT EFWJDFT
 UIF 3BTQCFSSZ 1J UBLFT BEWBOUBHF PG UIF VCJRVJUZ PG
64# DIBSHFST� *G ZPV MPTF ZPVS QPXFS CSJDL
 ZPV DBO VTF XIBUFWFS DFMM�
QIPOF DIBSHFS aUT JO UIF 3BTQCFSSZ 1JrT QPXFS QPSU�� #F DBSFGVM OPU UP � *G ZPV USBWFM PVUTJEF /PSUI "NFSJDB

XJUI ZPVS 3BTQCFSSZ 1J UP B MPDBUJPO
XJUI B EJêFSFOU QPXFS TUBOEBSE
 KVTU
aOE B DFMMQIPOF DIBSHFS UIBU XPSLT
JO ZPVS MPDBMJUZ� *G UIF DIBSHFS IBT B
NJDSP64# DPOOFDUPS
 ZPV DBO VTF JU XJUI
ZPVS 3BTQCFSSZ 1J�

QMVH ZPVS QPXFS CSJDL JOUP UIFXSPOH QPSUwQMVH JU JOUP UIF QPSU MBCFMFE
PO UIF 3BTQCFSSZ 1JrT DBTF BT SQr2`� "MTP PCTFSWF UIBU UIF QPXFS QPSU
IBT UIF UFYU Sq_ AL QSJOUFE OFYU UP JU PO UIF DJSDVJU CPBSE�

'JHVSF ���� NJDSP4% DBSE BOE 4%
BEBQUFS�

1FSTJTUFOU TUPSBHF� 5IF 3BTQCFSSZ 1J NPEFM XFrSF VTJOH GPS UIJT DMBTT
MBDLT BOZ QFSTJTUFOU
 CVJMU�JO TUPSBHF� 1FSTJTUFOU TUPSBHF TBWFT UIF TUBUF PG
ZPVSNBDIJOFXIFO UIF QPXFS JT UVSOFE Pê� :PVrWF QSPCBCMZ IFBSE QFP�
QMF KVTU TBZ sEJTLt XIFO UIFZ NFBO QFSTJTUFOU TUPSBHF� 5ZQJDBM DPNQVU�
FST VTF FJUIFS BO JOUFSOBM TQJOOJOH NBHOFUJD EJTL 	B sIBSE EJTL ESJWF
t
BLB s)%%t
 PS BO JOUFSOBM TPMJE�TUBUF EJTL 	s44%t
� 8F BSF VTJOH 4%
DBSET GPS UIJT QVSQPTF
 XIJDI BSF CBTFE PO B TJNJMBS UFDIOPMPHZ BT UIF
44%T GPVOE JO NPTU DPNQVUFST� 4% DBSET IBWF UIF BEWBOUBHF PG CFJOH
FBTJMZ SFNPWBCMF� 5IF EPXOTJEF JT UIBU UIFZ BSF OPU WFSZ EVSBCMF EF�
WJDFT�

64# 4% DBSE SFBEFS�XSJUFS� 8F XJMM FWFOUVBMMZ CPPU PVS 3BTQCFSSZ 1J
DPNQVUFST VTJOH PQFSBUJOH TZTUFN TPGUXBSF XF IBWF DPQJFE POUP PVS
4% DBSE� 5IJT QSFTFOUT TPNFUIJOH PG B DIJDLFO�BOE�FHH QSPCMFN� )PX
EP XF QVU BO PQFSBUJOH TZTUFN POUP B EJTL XIFO XF OFFE B SVOOJOH
PQFSBUJOH TZTUFN UP EP TP 5IF BOTXFS JT UP MPBE UIF TPGUXBSF GSPN B
EJêFSFOU SVOOJOH NBDIJOF�

'JHVSF ���� 64#�UP�4% DBSE SFBE�
FS�XSJUFS�

5IJT EFWJDF QMVHT JOUP BOZ DPNQVUFS XJUI B 64# QPSU� /PUF UIBU ZPV
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DBOrU TJNQMZ ESBH aMFT GSPNZPVS DPNQVUFSrT EJTL POUP UIF JDPO UIBU QPQT
VQ XIFO ZPV QMVH UIJT EFWJDF JOUP ZPVS DPNQVUFS� 5P CPPU TVDDFTTGVMMZ

PQFSBUJOH TZTUFN aMFT OFFE UP CF QMBDFE JO TQFDJaD MPDBUJPOT
 BOE BMM UIF
aMFT PO UIF EJTL NVTU CF sGPSNBUUFEt� JO B TQFDJaD NBOOFS� -BUFS JO UIJT � 8F XJMM CF VTJOH UIF -JOVY PQFSBUJOH

TZTUFN JO UIJT DMBTT� " UZQJDBM -JOVY
CPPU EJTL VTFT UIF ģŀĺ aMFTZTUFN� *G
ZPV BSF VTJOH B .BD
 ZPVrSF VTJOH FJUIFS
UIF )'4� PS "1'4 aMF GPSNBUT� *G
ZPVrSF VTJOH 8JOEPXT
 ZPVrSF QSPCBCMZ
VTJOH /5'4� 5IFTF GPSNBUT BSF BMM WFSZ
EJêFSFOU BOE UIF EJêFSFODFT NBUUFS�

MBC
 XF XJMM VTF B TQFDJBM QSPHSBN DBMMFE &ĺĠħģķ UP XSJUF 	TPNFUJNFT
DBMMFE sbBTIJOHt
 aMFT UP PVS 4% DBSET�

8BUDI PVU� 4FSJBM QPSUT DBO
CF WVMOFSBCJMJUJFT PS BUUBDL
PQQPSUVOJUJFT�

4FSJBM DPOTPMF BEBQUFS� "MUIPVHI ZPV DBO DPOOFDU B 3BTQCFSSZ 1J EJSFDUMZ
UP B EJTQMBZXJUI BO)%.*QPSU
 B LFZCPBSE
 BOE BNPVTF
NPTU TUVEFOUT
OPXBEBZT VTF MBQUPQT BOE MJLFMZ EP OPU IBWF TQBSF EJTQMBZT
 LFZCPBSE

BOE NJDF MBZJOH BSPVOE� *OTUFBE
 XF XJMM JOUFSGBDF EJSFDUMZ XJUI UIF
3BTQCFSSZ 1JrT TFSJBM QPSU�

4FSJBM QPSUT BSF BO BODJFOU UFDIOPMPHZwUIFZXFSF PSJHJOBMMZ JOWFOUFE
UP DPOOFDU DPNQVUFST UP UFMFUZQFNBDIJOFT
 XIJDIXFSF MBSHF FMFDUSPNF�
DIBOJDBM NBDIJOFT UIBU QSJOUFE PO QBQFS� 1SJOUJOH PO QBQFS XBT JNQPS�
UBOU JO FBSMZ DPNQVUJOH CFDBVTF HSBQIJDBM EJTQMBZT XFSF CPUI QSJNJUJWF
BOE QSPIJCJUJWFMZ FYQFOTJWF� 5FMFUZQFT VTVBMMZ IBE B LFZCPBSE BUUBDIFE
UP UIFN
 XIJDI XFSF GBNJMJBS UP NBOZ VTFST XIP IBEXPSLFEXJUI UZQF�
XSJUFST�

'JHVSF ���� 64#�UP�TFSJBM DPOTPMF
BEBQUFS�

"MUIPVHI XF OP MPOHFS VTF UFMFUZQFT
 UIF TFSJBM QPSU TUVDL BSPVOE
CFDBVTF PG JUT VTFGVMOFTT� 7JSUVBMMZ FWFSZ DPNQVUFS IBT B TFSJBM QPSU

FWFO JG ZPV DBOrU TFF JU�� 8IFO UIJOHT HP XSPOH JO B DPNQVUFS TZTUFN


� 'PS FYBNQMF
 FWFO TNBSUQIPOFT IBWF
TPNFUIJOH DBMMFE B s+5"( QPSU
t XIJDI
JT FTTFOUJBMMZ B TFSJBM QPSU�

UIF TFSJBM DPOTPMF BMNPTU BMXBZT DPOUJOVFT UP PQFSBUF XJUIPVU QSPCMFNT�
*U JT OPU B DPJODJEFODF UIBU UIF UFYU JOUFSGBDF ZPV MFBSO BT B DPNQVUFS
TDJFODF NBKPS JT DBMMFE sUIF UFSNJOBM�t�

� 5IF s5FSNJOBMt QSPHSBN JO UIF NBD04
JT BDUVBMMZ B sWJSUVBM UFSNJOBM
t CFDBVTF
JUrT POMZ QSFUFOEJOH UP BUUBDI JUTFMG UP UIF
QIZTJDBM TFSJBM QPSU PO ZPVS DPNQVUFS�

" 64#�UP�TFSJBM DPOTPMF BEBQUFS MFUT ZPV QMVH ZPVS 3BTQCFSSZ 1JrT
TFSJBM QPSU JOUP BOZ DPNQVUFS XJUI B 64# QPSU� "T ZPV XJMM TFF JO UIJT
MBC
 XF BSF HPJOH UP VTF UIF b+`22M QSPHSBN UP OFHPUJBUF UIF DPOOFD�
UJPO CFUXFFO PVS UXP DPNQVUFST� 5IJT TFUVQ HJWFT ZPV UIF bFYJCJMJUZ UP
QIZTJDBMMZ VTF UIF DPNQVUFS PG ZPVS DIPJDF 	F�H�
 ZPVS MBQUPQ PS B MBC
NBDIJOF
 XIJMF JOUFSBDUJOH XJUI ZPVS 3BTQCFSSZ 1J� /PUF UIBU UIF JO�
DMVEFE SJCCPO DBCMF NBLFT UIF DPOOFDUJPO CFUXFFO UIF BEBQUFS BOE UIF
3BTQCFSSZ 1JrT TFSJBM QPSU QJOT�

*U JT JNQPSUBOU UIBU ZPV DPOOFDU UIF SJCCPO DBCMF DPSSFDUMZ� 'BJMVSF UP EP
TP DBO EBNBHF UIF 3BTQCFSSZ 1J
 UIF TFSJBM DPOTPMF BEBQUFS
 PS CPUI� 8F XJMM
EJTDVTT UIF QSPDFEVSF UP GPMMPX JO NPSF EFUBJM MBUFS JO UIJT DIBQUFS�

'JHVSF ���� 64#�$ UP 64#�" BEBQUFS�

64#�$ UP 64#�" BEBQUFS� 'PS UIPTF PG ZPV VTJOH MBUF�NPEFM DPNQVUFST
XJUI 64#�$ QPSUT
 *rWF JODMVEFE B 64#�$ UP 64#�" BEBQUFS
 TJODF UIF
UXP EFWJDFT JO PVS MBC LJU VTF 64#�"� � *G ZPV EPOrU IBWF B 64#�$ QPSU


� 5IF BTUVUF SFBEFS XJMM PCTFSWF UIBU UIJT
POF MBC LJU JODMVEFT UISFF 64# QMVHT� *U
TPSU PG NBLFT ZPV XPOEFS XIBU UIF s6t
JO s64#t XBT TVQQPTFE UP TUBOE GPS�

ZPV EPOrU OFFE UP VTF UIJT BEBQUFS�



��

��� 4UFQ �� 'MBTI :PVS 4% $BSE
'MBTIJOH B EJTL SFGFST UP QSPDFTT PG DMPOJOH UIF DPOUFOUT PG B EJTL JNBHF UP B
SFBM EJTL� 3FBM EJTLT JODMVEF 4% DBSET
 64# UIVNC ESJWFT
 BOE IBSE EJTL
ESJWFT� " EJTL JNBHF JT B aMF SFQSFTFOUJOH B WJSUVBM EJTL� %VSJOH bBTIJOH

UIF DPOUFOUT PG B EJTL JNBHF BSF DPQJFE UP B SFBM EJTL� $PNNPOMZ
 EJTL
JNBHF aMFT IBWF aMFOBNFT FOEJOH JO XBK;
 XBbQ
 PS X/K;�

#FGPSF ZPV DBO VTF ZPVS 3BTQCFSSZ 1J
 ZPV OFFE UP bBTI JUT 4% DBSE
XJUI BO PQFSBUJOH TZTUFN� 5P NBLF MJGF FBTZ
 UIJT DPVSTF VTFT B EJTL
JNBHF XJUI B QSFDPOaHVSFE DPQZ PG UIF 3BTQCJBO -JOVY PQFSBUJOH TZT�
UFN� � *G ZPV FWFS BDDJEFOUBMMZ NJTDPOaHVSF PS EBNBHF UIF TPGUXBSF � %PXOMPBE GSPN ?iiTb,ff+b+BjjRX

bjX�K�xQM�rbX+QKf+bjjRn�`K?7n
`�bT#B�M@kykR@yN@R9XBK;XxBT�JOTUBMMFE PO ZPVS 3BTQCFSSZ 1J
 ZPV DBO GPMMPX UIJT QSPDFEVSF UP SFTUPSF

UIF EJTL CBDL UP B XPSLJOH TUBUF�

����� 'MBTIJOH XJUI :PVS 1FSTPOBM $PNQVUFS
5IJT TFDUJPO EFTDSJCFT IPX UP bBTI ZPVS 4% DBSE VTJOH B QFSTPOBM DPN�
QVUFS� %VF UP MJNJUBUJPOT JO UIF -JOVY TFDVSJUZ NPEFM JO B TIBSFE MBC
FOWJSPONFOU
 UIJT TUFQ DBOOPU CF DBSSJFE PVU PO B $4 MBC NBDIJOF� *G
ZPV EP OPU IBWF B QFSTPOBM DPNQVUFS ZPV DBO VTF
 MFU NF LOPX
 BOE *
XJMM TVQQMZ ZPV XJUI B QSF�JNBHFE 4% DBSE�
�� *OTFSU ZPVS NJDSP4% DBSE JOUP ZPVS 64# 4% DBSE SFBEFS�XSJUFS� :PV

EP OPU IBWF UP VTF UIF NJDSP4% BEBQUFS
 CVU ZPV DBO JG ZPV XBOU UP�
�� 1MVH UIF BEBQUFS JOUP ZPVS DPNQVUFS� 6TF UIF64#�$ UP64#�"BEBQUFS

JG ZPVS DPNQVUFS MBDLT B 64#�" TPDLFU�
�� /FYU
 XF VTF B QSPHSBN DBMMFE &ĺĠħģķ�� "GUFS JOTUBMMJOH JU
 MPPL GPS B � %PXOMPBE &ĺĠħģķ GSPN ?iiTb,

ffrrrX#�H2M�XBQf2i+?2`f� &UDIFS
JT BWBJMBCMF GPS UIF NBD04
 8JOEPXT

BOE -JOVY� *G ZPVrSF CSB[FOMZ SVOOJOH
B XFJSEP 04
 MJLF 4PMBSJT
 0QFO#4%
 PS
)BJLV
 ZPV DBO VTF //
 BO FYFSDJTF MFGU UP
UIF SFBEFS� "EWFOUVSPVT SFBEFST DBO VTF
// PO OPO�XFJSEP 04FT UPP�

HSBQIJDBM QSPHSBN DBMMFE #�H2M�1i+?2`� 4UBSUJOH JU TIPVME QSPEVDF
B TDSFFO UIBU MPPLT TPNFUIJOH MJLF UIF GPMMPXJOH
 EFQFOEJOH PO ZPVS
PQFSBUJOH TZTUFN�

�� $MJDL PO UIF CVUUPO MBCFMFE 6H�b? 7`QK 7BH2
 BOE XIFO
QSPNQUFE
 TFMFDU UIF JNBHF ZPV EPXOMPBEFE FBSMJFS
	+bjjRn�`K?7n`�bT#B�M@kykR@yN@R9XBK;XxBT
�

https://csci331.s3.amazonaws.com/cs331_armhf_raspbian-2021-09-14.img.zip
https://csci331.s3.amazonaws.com/cs331_armhf_raspbian-2021-09-14.img.zip
https://csci331.s3.amazonaws.com/cs331_armhf_raspbian-2021-09-14.img.zip
https://www.balena.io/etcher/
https://www.balena.io/etcher/


Įĝğ �� ĸģĺĺĨıĦ ļĵ Łĳļķ ķĝĸĵğģķķŁ ĵĨ ��

�� $MJDL PO UIF CVUUPO MBCFMFE a2H2+i i�`;2i
 BOE XIFO QSPNQUFE

DIFDL UIF CPY CFMPOHJOH UP ZPVS 4% DBSE SFBEFS�XSJUFS� 5IF BEBQUFS
JT DBMMFE t4"#3&/5 4% .FEJBt PO NZ NBDIJOF� *NQPSUBOUMZ
 UIF
DBQBDJUZ PG UIF EJTL TIPVME CF SPVHIMZ ��(#�

#F WFSZ DBSFGVM OPU UP TFMFDU B EJêFSFOU EJTL� 'MBTI�
JOH PWFSXSJUFT UIF DPOUFOUT PG XIBUFWFS EJTL ZPV
DIPPTF� *G ZPVrSF OPU DBSFGVM
 ZPV DBO BDDJEFOUBMMZ
EFTUSPZ QFSTPOBM EBUB�

$MJDL UIF a2H2+iURV CVUUPO�

�� /PX DMJDL UIF 6H�b?5 CVUUPO� 'MBTIJOH XJMM UBLF TFWFSBM NJOVUFT�

�� 8IFO &ĺĠħģķ aOJTIFT
 RVJU UIF QSPHSBN BOE SFNPWF UIF NJDSP4%
DBSE GSPN UIF BEBQUFS�

��� 4UFQ �� $POOFDU B 4FSJBM $POTPMF "EBQUFS UP :PVS $PNQVUFS

'JHVSF ���� 5PQ KVNQFS TFU UP �7��

1V8

2V5

3V3

5V0

USB plug (top)

TX/RX (bottom)

'JHVSF ���� 5PQ KVNQFS TFU UP �7�
	TDIFNBUJD
�

*O UIJT TUFQ
 ZPV BSF HPJOH UP DPOOFDU UIF TFSJBM DPOTPMF BEBQUFS UP ZPVS
DPNQVUFS 	F�H�
 ZPVS MBQUPQ PS MBC NBDIJOF
� 8F XJMM OPU DPOOFDU UIF
BEBQUFS UP UIF 3BTQCFSSZ 1J KVTU ZFU� 5IF QVSQPTF PG UIJT TUFQ JT UP FO�
TVSF UIBU ZPVS DPNQVUFS DBO DPNNVOJDBUF XJUI UIF BEBQUFS� 5P BWPJE
DPOGVTJPO
 MFUrT DBMM UIF DPNQVUFS XFrSF DPOOFDUJOH UP BEBQUFS UP UIF IPTU
DPNQVUFS� 3FNFNCFS
 UIF IPTU DPNQVUFS JT ZPVSNBDIJOF 	F�H
� ZPVS MBQ�
UPQ

 OPU UIF 3BTQCFSSZ 1J�

'SFTI PVU PG UIF CPY
 ZPVS TFSJBM DPOTPMF BEBQUFS XJMM DPNF XJUI UXP
KVNQFST JOTUBMMFE� " KVNQFS JT B TNBMM DPOEVDUPS UIBU DPOOFDUT POF FMFD�
USJDBM DPOUBDU UP BOPUIFS� 5IF aSTU KVNQFS
 PO UIF UPQ PG UIF TFSJBM DPOTPMF
BEBQUFS
 TFUT UIF WPMUBHF PG UIF BEBQUFS� :PVS 3BTQCFSSZ 1J VTFT �7 TJH�
OBMT
 TP ZPVS KVNQFS TIPVME CF TFU UP UIF joj TFUUJOH� 'JHVSF ���� TIPXT B
DPSSFDUMZ TFU KVNQFS
 BOE 'JHVSF ��� TIPXT UIF TBNF TFUUJOH JO TDIFNBUJD
GPSN�

4FUUJOH ZPVS TFSJBM DPOTPMF BEBQUFS UP UIF XSPOH WPMU�
BHF DBO EBNBHF ZPVS 3BTQCFSSZ 1J� %P UIJT TUFQ
DBSFGVMMZ�

(P BIFBE BOE TFU UIF UPQ KVNQFS UP joj�
5IF TFDPOE KVNQFS JT BU UIF CPUUPN PG ZPVS TFSJBM DPOTPMF BEBQUFS�

/PUF UIBU UIF QJOT BU UIF CPUUPN PG UIF BEBQUFS BSF MBCFMFE o**
 :L.

hs.
 _s.
 _ha
 BOE *ha GSPN MFGU UP SJHIU� #F TVSF UIBU UIF CPUUPN KVNQFS



��

KVNQT UIF hs. BOE _s. QJOT PO ZPVS PXO BEBQUFS� 'JHVSF ��� TIPXT UIF
DPSSFDU QMBDFNFOU PG UIF CPUUPN KVNQFS� 4FU UIBU KVNQFS OPX�

'JHVSF ���� #PUUPN KVNQFS TFU UP
hs.f_s.�

*O OPSNBM PQFSBUJPO
 XF XJMM SFNPWF UIF CPUUPN KVNQFS� )PXFWFS

TJODF XF XBOU UP NBLF TVSF UIBU PVS BEBQUFS XPSLT
 UIF CPUUPN KVNQFS
NBLFT TPNFUIJOH TQFDJBM IBQQFO� EBUB USBOTNJUUFE PWFS UIF BEBQUFS
XJMM CF FDIPFE CBDL UP VT� 5IJT XPSLT CFDBVTF EBUB TFOU GSPN UIF BEBQUFS
JT TFOU BT B TJHOBM PO UIF hs. QJO� hs. TUBOET GPS sUSBOTNJU EBUB�t %BUB JT
SFDFJWFE CZ UIF BEBQUFS PO UIF _s. QJO
 XIJDI TUBOET GPS sSFDFJWF EBUBt�
4JODFXF CSJEHFE UIF UXPQJOTXJUI B KVNQFS
 XIJDI FMFDUSJDBMMZ DPOOFDUT
UIF UXP
 EBUB TFOU PO hs. JT JNNFEJBUFMZ TFOU CBDL PO _s.�

/PX UIBU XF IBWF DPOaHVSFE PVS TFSJBM DPOTPMF BEBQUFS DPSSFDUMZ

QMVH JU JOUP B 64# QPSU PO UIF IPTU DPNQVUFS� *G ZPVS DPNQVUFS IBT
B 64#�$ QPSU
 VTF UIF TVQQMJFE 64#�$ UP 64#�" BEBQUFS� 0ODF UIF
BEBQUFS JT DPOOFDUFE
 B SFE MJHIU MBCFMFE Sq_ XJMM CFDPNF JMMVNJOBUFE�

��� 4UFQ �� 4UBSU B $POTPMF &NVMBUPS PO UIF )PTU $PNQVUFS
'PS B WBSJFUZ PG SFBTPOT
 ZPVS
EFWJDF OBNF NBZ CF EJêFSFOU�
*G UIJT IBQQFOT
 ZPV XJMM OFFE
UP aOE UIF OBNF PO ZPVS PXO

DPNQVUFS� 0OF XBZ UP EP JU JT UP UZQF 0
Hb f/2pfiiv CFGPSF QMVHHJOH JO UIF
BEBQUFS
 QMVH JU JO
 SVO 0 Hb f/2pfiiv 
BHBJO
 BOE MPPL GPS B OFX OBNF JO UIF
PVUQVU� *G ZPV IBWF B BO BDDPVOU XJUI
TVQFSVTFS QSJWJMFHFT 	F�H�
 ZPV BSF UIF
PXOFS PG UIF NBDIJOF

 ZPV DBO BMTP
JOTQFDU UIF PVUQVU PG SVOOJOH 0 bm/Q
/K2b;
 XIJDI TPNFUJNFT QSJOUT UIF
OBNF PG UIF EFWJDF XIFO JU JT QMVHHFE
JOUP UIF DPNQVUFS�

*G ZPV BSF B 8JOEPXT VTFS
 TLJQ BIFBE UP UIF TFDUJPO
UJUMFE 0O 8JOEPXT�

5PNBLF UIF IPTU DPNQVUFS DPNNVOJDBUF PWFS UIF TFSJBM DPOTPMF BEBQUFS

XF XJMM SVO B QSPHSBN DBMMFE b+`22M� (/6 b+`22M JT B WJSUVBM DPOTPMF
NVMUJQMFYPS
 NFBOJOH UIBU

u JU QSFUFOET UP CF B TFSJBM DPOTPMF
 BOE

u JU BMMPXT ZPV UP EJTQMBZ NVMUJQMF WJSUVBM DPOTPMFT JO B TJOHMF XJOEPX�

8FrSF HPJOH UP GPDVT PO UIF aSTU JUFN
 CVU b+`22M JT B VTFGVM UPPM GPS
KVHHMJOHNVMUJQMF DPOTPMFT 	XIFUIFS PS OPU ZPVVTF TFSJBM BEBQUFST

 BOE
TP JG ZPVrSF DVSJPVT
 JUrT XPSUI MPPLJOH BU UIF EPDVNFOUBUJPO UIBU DPNFT
VQ XIFO ZPV UZQF K�M b+`22M BU UIF QSPNQU� 'PS OPX
 MFUrT VTF b+`22M
UP DPOOFDU UP ZPVS TFSJBM DPOTPMF BEBQUFS�

0O B .BD� 0QFO B 5FSNJOBM XJOEPX BOE UZQF UIF GPMMPXJOH� #BVE
 XIJDI NFBTVSFT UIF
OVNCFS PG TZNCPMT QFS
TFDPOE
 XBT OBNFE BGUFS
¦NJMF #BVEPU
 JOWFOUPS PG B
XJEFMZ VTFE EBUB FODPEJOH GPS

UFMFHSBQI TZTUFNT JO UIF ��UI DFOUVSZ�
4JODF
 MJLF UFMFHSBQIT
 TFSJBM DPOTPMFT
TFOE UFYU
 UIF VOJU TUVDL�

0 b+`22M f/2pfiivXmb#b2`B�H@(bQK2i?BM;) RR8kyy

XIFSF (bQK2i?BM;) JT XIBUFWFS BQQFBST XIFO ZPV UZQF JO
0 Hb f/2pfiivXmb#b2`B�H@ 

BGUFS QMVHHJOH JO UIF BEBQUFS�
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0O -JOVY� 0QFO B 5FSNJOBM XJOEPX BOE UZQF UIF GPMMPXJOH�

0 b+`22M f/2pfiivla"y RR8kyy

5IF aSTU QBSU PG PVS b+`22M DPNNBOE TBZT XIJDI EFWJDF OBNF UP DPO�
OFDU b+`22M UP�

%FWJDF OBNFT BSF EJêFSFOU PO UIF .BD WFSTVT -JOVY
 XIJDI JT XIZ
UIFTF DPNNBOET BSF TMJHIUMZ EJêFSFOU� 5IF TFDPOE QBSU PG PVS b+`22M
DPNNBOE TBZT XIBU TQFFEXF TIPVME SVO PVS BEBQUFS� 4QFFE VTFT B VOJU
DBMMFE CBVE� 8FrSF UFMMJOH b+`22M UP TFOE EBUB BU ���
��� CBVE�

:PV DBO RVJU TDSFFO BU BOZ UJNF CZ UZQJOH ,jaI Z � 
 ,jaI Z % �

0O 8JOEPXT� 8JOEPXT VTFST OFFE CPUI B ESJWFS GPS UIF 64#�55: EF�
WJDFXF BSF VTJOH JO DMBTT
 BOE B UIJSE�QBSUZ UFSNJOBM FNVMBUPS
 BT b+`22M
JT OPU BWBJMBCMF� 'PMMPX UIFTF TUFQT UP JOTUBMM CPUI�

�� %PXOMPBE UIF 64#�55: ESJWFS� � � %PXOMPBE GSPN ?iiTb,ff+b+BjjRXbjX
�K�xQM�rbX+QKf*.JkRkje9na2imTXxBT�

�� 3JHIU�DMJDL PO UIF *.JkRkje9na2imTXxBT aMF BOE TFMFDU 1ti`�+i
�HHXXX

�� $MJDL UIF 1ti`�+i CVUUPO PO UIF XJOEPX UIBU DPNFT VQ�

�� *O ZPVS aMF FYQMPSFS
 aOE UIF aMF UIBU ZPV KVTU FYUSBDUFE

*.JkRkje9na2imTX2t2� %PVCMF�DMJDL PO UIF FYFDVUBCMF BOE GPMMPX
UIF JOTUSVDUJPOT UP JOTUBMM JU� :PV XJMM OFFE UP SFCPPU ZPVS DPNQVUFS�

�� %PXOMPBE UIF 1V55: JOTUBMMFS� � � %PXOMPBE GSPN ?iiTb,ff+b+BjjRX
bjX�K�xQM�rbX+QKfTmiiv@e9#Bi@yX
de@BMbi�HH2`XKbB�

�� %PVCMF�DMJDL PO UIF JOTUBMMFS BOE GPMMPX UIF EJSFDUJPOT�

*G ZPVS TFSJBM DPOTPMF BEBQUFS JT QMVHHFE JO BOE ZPV JOTUBMMFE UIF
ESJWFS DPSSFDUMZ BT BCPWF
 8JOEPXT XJMM BTTJHO B s*PJ QPSUt UP UIF EF�
WJDF� 5P EJTDPWFS UIF *PJ QPSU NBQQJOH
 HP UP ZPVS 4UBSU NFOV BOE UZQF
s/2pB+2 K�M�;2`t BOE XIFO UIF .2pB+2 J�M�;2` QSPHSBN BQQFBST

TUBSU JU� -PPL GPS UIF SQ`ib U*PJ � GShV JUFN BOE FYQBOE JU� 5IFSF
TIPVME CF BO FOUSZ DBMMFE la" a2`B�H SQ`i
 BOE JO QBSFOUIFTFT
 JU XJMM
TBZ XIBU UIF *PJ QPSU NBQQJOH JT� 0O NZ NBDIJOF
 UIF TFSJBM DPOTPMF
BEBQUFS NBQT UP *PJe�

https://csci331.s3.amazonaws.com/CDM212364_Setup.zip
https://csci331.s3.amazonaws.com/CDM212364_Setup.zip
https://csci331.s3.amazonaws.com/putty-64bit-0.76-installer.msi
https://csci331.s3.amazonaws.com/putty-64bit-0.76-installer.msi
https://csci331.s3.amazonaws.com/putty-64bit-0.76-installer.msi
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'JOE UIF Smhhu QSPHSBN JO ZPVS 8JOEPXT 4UBSU NFOV BOE TUBSU JU�
:PV XJMM CF QSFTFOUFE XJUI UIF GPMMPXJOH EJBMPH CPY�

6OEFS *QMM2+iBQM ivT2
 DIPPTF a2`B�H
 JO UIF a2`B�H HBM2 aFME
UIBU BQQFBST
 FOUFS *PJn 	XIFSF n JT UIF NBQQJOH ZPV EJTDPWFSFE FBS�
MJFS

 BOE JO UIF aT22/ aFME
 FOUFS RR8kyy�

'JOBMMZ
 DMJDL UIF PT2M CVUUPO
 BOE B CMBOL DPOTPMF XJMM BQQFBS�
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��� 4UFQ �� 0CTFSWF UIF #MJOLFOMJHIUT
1

3

5

7

9

11

13

15

17

19

21

23

25

27

29

31

33

35

37

39

2

4

6

8

10

12

14

16

18

20

22

24

26

28

30
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36

38

40
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'JHVSF ����� (1*0 QJO OVNCFST� 8IFO
PSJFOUFE TP UIBU UIF 3BTQCFSSZ 1JrT 4%
DBSE TMPU JT VQ
 QJO � JT BU UIF UPQ MFGU�
:L. � QJO �
 hs. � QJO �
 _s. � QJO ���

0ODF ZPVS UFSNJOBM FNVMBUPS JT SVOOJOH
 USZ UZQJOH� :PV TIPVME OPUJDF
UXP UIJOHT� 'JSTU
 XIFO ZPV UZQF
 UXP MJHIUT
 MBCFMFE hs. BOE _s. PO
ZPVS TFSJBM DPOTPMF BEBQUFS
 TIPVME bBTI� 4FDPOE
 ZPV TIPVME TFF UFYU
BQQFBS PO ZPVS TDSFFO�

5P EFNPOTUSBUF UIBU UIF sUFYU FDIPt ZPV TFF JO b+`22M SFBMMZ JT CF�
DBVTF ZPV BSF SFbFDUJOH UIF hs. TJHOBM JOUP _s.
 SFNPWF UIF KVNQFS ZPV
QVU PO UIF hs.�_s. QJOT JO UIF QSFWJPVT TUFQ� /PX XIFO ZPV UZQF
 ZPV
TIPVME TFF UIF hs. MJHIU bBTI
 CVU OPU UIF _s. MJHIU
 BOE OP UFYU XJMM BQ�
QFBS JO ZPVS b+`22M XJOEPX� 0ODF ZPVrSF TBUJTaFE UIBU ZPV VOEFSTUBOE
XIBU JT IBQQFOJOH
 RVJU ZPVS UFSNJOBM FNVMBUPS� :PV DBO RVJU b+`22M
CZ UZQJOH ,jaI Z � 
 ,jaI Z % � :PV DBO RVJU Smhhu CZ DMPTJOH UIF QSP�
HSBN� 5IFO SFNPWF UIF TFSJBM DPOTPMF BEBQUFS GSPN UIF IPTU DPNQVUFSrT
TFSJBM QPSU
 BOE MFBWF UIF hs.�_s. KVNQFS Pê�

��� 4UFQ �� $POOFDU B 4FSJBM $POTPMF "EBQUFS UP UIF 3BTQCFSSZ 1J

8JUI UIF TFSJBM DPOTPMF BEBQUFS EJTDPOOFDUFE GSPN ZPVS DPNQVUFS
 BUUBDI
UIF bBU
 XJEF QBSU PG UIF SJCCPO DBCMF UP ZPVS BEBQUFS� /PUF UIBU UIF
SJCCPO DBCMF DBO CF BUUBDIFE JO POF PG UXP PSJFOUBUJPOT
 XJUI FJUIFS UIF
XIJUF XJSF BUUBDIFE UP UIF QJO NBSLFE o** PS XJUI UIF XIJUF XJSF BU�
UBDIFE UP UIF QJO NBSLFE *ha� "MUIPVHI UIF DPMPS PG BO FMFDUSJDBM XJSF
UZQJDBMMZ NFBOT TPNFUIJOH
 UIFSF JT OP XBZ UP JOTFSU UIJT DBCMF TP UIBU
UIF DPMPST BMJHO XJUI UIFJS USBEJUJPOBM NFBOJOHT��� 5IFSFGPSF
 XFrSF HP� �� 5SBEJUJPOBMMZ
 UIF sIPU XJSFt JT CMBDL


UIF sOFVUSBM XJSFt JT XIJUF
 BOE UIF
sHSPVOEt XJSF JT HSFFOJOH UP DIPPTF BO BSCJUSBSZ PSJFOUBUJPO�

0O UIF PUIFS FOE PG UIF SJCCPO DBCMF
 ZPV TIPVME TFF JOEJWJEVBM QMVHT�
$POOFDU FBDI QMVH XJSF UP JUT DPSSFTQPOEJOH QJO PO UIF 3BTQCFSSZ 1J�
5IF UBCMF CFMPX TIPXT IPX QJOT TIPVME CF DPOOFDUFE�

"EBQUFS 1JO $PMPS 31J 1JO 1VSQPTF
*ha PSBOHF O�B 'MPX DPOUSPM 	OPU VTFE
�
_ha HSFFO O�B 'MPX DPOUSPM 	OPU VTFE
�
_s. CMVF � hs. 3FDFJWF EBUB GSPN 31J�
hs. CMBDL �� _s. 4FOE EBUB UP 31J�
:L. SFE � :L. (SPVOE�
o** XIJUF O�B 1PXFS TVQQMZ 	OPU VTFE
�
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'JHVSF ����� $POOFDU UIF bBU FOE PG UIF SJCCPO DBCMF UP UIF TFSJBM DPOTPMF BEBQUFS�
$POOFDU XJSFT PO UIF QMVH FOE UP UIF :L.
 _s.
 BOE hs. QJOT PO UIF 3BTQCFSSZ 1J�

��� 4UFQ �� *OTFSU NJDSP4% $BSE BOE 1PXFS 6Q
8JUI ZPVS3BTQCFSSZ 1J QPXFSFE Pê
 JOTFSU UIFNJDSP4% DBSE ZPVbBTIFE
FBSMJFS JOUP UIFNJDSP4% DBSE TMPU� #F TVSF UIBU ZPVS TFSJBM DPOTPMF BEBQUFS
JT QMVHHFE JOUP ZPVS IPTU DPNQVUFSrT 64# QPSU BOE UIBU JU JT SFDFJWJOH
QPXFS� /PX TUBSU VQ UIF b+`22M QSPHSBN BHBJO BT XF EJE CFGPSF� 5IJT
UJNF
 DPOOFDU UIF 64# �7 QPXFS TVQQMZ UP UIF QPSU PO UIF 3BTQCFSSZ 1J
MBCFMFE Sq_ 	PS PO UIF CPBSE
 MBCFMFE Sq_ AL
� *G ZPV EJE BMM UIF TUFQT
DPSSFDUMZ
 ZPV TIPVME TFF UFYU MJLF UIF GPMMPXJOH BQQFBS PO ZPVS DPOTPMF
TDSFFO BT ZPVS 3BTQCFSSZ 1J CPPUT VQ�
( yXyyyyyy) "QQiBM; GBMmt QM T?vbB+�H *Sl yty
( yXyyyyyy) GBMmt p2`bBQM 8XRyXRdY U/QK!#mBH/#QiV U�`K@HBMmt@

;Mm2�#B?7@;++@3 Ul#mMimfGBM�`Q 3X9Xy@jm#mMimRV 3X9Xy- :Ll H/
U:Ll "BMmiBHb 7Q` l#mMimV kXj9V OR9R9 6`B �T` jy Rj,Re,kd

"ah kykR
( yXyyyyyy) *Sl, �_Jpe@+QKT�iB#H2 T`Q+2bbQ` (9Ry7#ded)

`2pBbBQM d U�_JpdV- +`4yy+8j3d/
( yXyyyyyy) *Sl, SASh f oASh MQM�HB�bBM; /�i� +�+?2- oASh

MQM�HB�bBM; BMbi`m+iBQM +�+?2
( yXyyyyyy) P6, 7/i, J�+?BM2 KQ/2H, _�bT#2``v SB w2`Q q _2p

RXR
( yXyyyyyy) J2KQ`v TQHB+v, .�i� +�+?2 r`Bi2#�+F
( yXyyyyyy) _2b2`p2/ K2KQ`v, +`2�i2/ *J� K2KQ`v TQQH �i y

tRd+yyyyy- bBx2 e9 JB"
( yXyyyyyy) P6, `2b2`p2/ K2K, BMBiB�HBx2/ MQ/2 HBMmt-+K�-

+QKT�iB#H2 B/ b?�`2/@/K�@TQQH
( yXyyyyyy) wQM2 `�M;2b,
( yXyyyyyy) LQ`K�H (K2K ytyyyyyyyyyyyyyyyy @y

tyyyyyyyyR#777777)
U�M/ bQ QMXXXV

0ODF UIF 3BTQCFSSZ 1J JT EPOF CPPUJOH
 JU XJMM QSJOU B MPHJO QSPNQU�
_�bT#B�M :LlfGBMmt Ry `�bT#2``vTB iivay

`�bT#2``vTB HQ;BM,

5P MPHJO
 UZQF UIF VTFSOBNF TB BOE QBTTXPSE `�bT#2``v�
5IJT DMBTT VTFT _�bT#B�M
 WFSTJPO
Ry U<<#mbi2`^^V� :PV DBO MFBSO
NPSF BCPVU _�bT#B�M BU ?iiTb,ff
rrrX`�bT#2``vTBXQ`;fbQ7ir�`2f
QT2`�iBM;@bvbi2Kbf�

*G ZPV XJTI
 DIBOHF ZPVS QBTTXPSE VTJOH UIF T�bbr/ VUJMJUZ�
0 T�bbr/

https://www.raspberrypi.org/software/operating-systems/
https://www.raspberrypi.org/software/operating-systems/
https://www.raspberrypi.org/software/operating-systems/
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8IFO ZPV BSF EPOF VTJOH ZPVS 3BTQCFSSZ 1J
 JU JT WFSZ JNQPSUBOU UIBU ZPV QFSGPSN B DMFBO
TIVUEPXO� " DMFBO TIVUEPXO JT XIFO ZPV SVO UIF TZTUFN b?mi/QrM TDSJQU UP IBMU UIF DPN�
QVUFS� 5IJT TDSJQU EPFT B OVNCFS PG JNQPSUBOU CPPLLFFQJOH UBTLT
 JODMVEJOH FOTVSJOH UIBU BMM
QFOEJOH XSJUFT UP EJTL BSF XSJUUFO PVU
 BOE UIBU UIF EJTLrT NFUBEBUB KPVSOBM JT DPOTJTUFOU XJUI
UIFTF XSJUFT� 'BJMVSF UP TIVUEPXO DMFBOMZ SJTLT EBUB MPTT PS TZTUFN DPSSVQUJPO�

��� 4UFQ �� %P B DMFBO TIVUEPXO
5IF bm/Q DPNNBOE UFNQPSBS�
JMZ HJWFT ZPVS VTFS BDDPVOU
TVQFSVTFS QSJWJMFHFT� 5IF
OBNF JT EFSJWFE GSPN UIF

QISBTF sTVQFSVTFS EP
t BOE TP JU TIPVME
CF DPSSFDUMZ QSPOPVODFE MJLF sTVF EPP�t
/FWFSUIFMFTT
 NBOZ IBDLFST BSF BV�
UPEJEBDUT BOE UIFSFGPSF NPTU PG UIFN
QSPOPVODFT JU sTVF EPVHI�t $IPPTF
UIF QSPOVODJBUJPO UIBU TQBSFT ZPV UIF
NPTU FNCBSSBTTNFOU JO TPDJBM TJUVBUJPOT�
&JUIFS XBZ
 bm/Q JT BO FYUSFNFMZ QPX�
FSGVM UPPM UIBU HJWFT ZPV UIF QPXFS UP
EP BOZUIJOH PO ZPVS DPNQVUFS� 6TF JU
DBSFGVMMZ�

3VO UIF GPMMPXJOH DPNNBOE
 XIJDI XJMM UVSO ZPVS 3BTQCFSSZ 1J Pê�
0 bm/Q b?mi/QrM @? MQr

/PUF UIBU ZPV DBO BMTP SFCPPU ZPVS DPNQVUFS VTJOH UIF GPMMPXJOH�
0 bm/Q b?mi/QrM @` MQr

"GUFS JTTVJOH UIF TIVUEPXO DPNNBOE
 CF TVSF UP XBJU VOUJM UIF HSFFO
Sq_ -&% PO UIF 3BTQCFSSZ 1J IBT HPOF PVU� 5IF TZTUFN IBT OPU DPN�
QMFUFMZ QPXFSFE EPXO VOUJM UIF MJHIU JT Pê� 5IFO
 QVMM UIF QPXFS QMVH
BOE SF�JOTFSU JU
 XIJDI XJMM CPPU UIF DPNQVUFS BHBJO�

���� 4UFQ �� $POaHVSF $POTPMF %JNFOTJPOT
5IF TFSJBM DPOTPMF TUBOEBSE
 DBMMFE34����
 JT PME DPNQBSFE UPNPTU DPN�
QVUFS UFDIOPMPHJFT
 PSJHJOBMMZ JOUSPEVDFE JO ����� 34���� QSFEBUFTNPE�
FSO HSBQIJDBM XJOEPX FOWJSPONFOUT CZ NBOZ ZFBST�

8IFO ZPV SVO UIF h2`KBM�H QSPHSBN PO ZPVS .BD
 UIF Smhhu QSP�
HSBN PO ZPVS 8JOEPXT NBDIJOF
 PS UIF EQMbQH2 PO ZPVS -JOVY NB�
DIJOF
 XIBU ZPV BSF BDUVBMMZ SVOOJOH JT B LJOE PG QSPHSBN DBMMFE B UFS�
NJOBM FNVMBUPS
 PGUFO DBMMFE B UFSN GPS TIPSU� *O PUIFS XPSET
 JUrT B QSP�
HSBN UIBU FNVMBUFT B TFSJBM DPOTPMF� 4JODF 34���� LOPXT OPUIJOH BCPVU
UIJT
 CPUI FOET PG UIF DPOTPMF TFTTJPONBLF TPNF BTTVNQUJPOT BCPVU UIF
EJNFOTJPOT PG ZPVS XJOEPX� "T UIF FBSMJFTU TFSJBM DPOTPMFT XFSF BMXBZT
UFYUVBM
 EJNFOTJPOT BSF JO UFSNT PG SPXT BOE DPMVNOT PG UFYU� 5IF EFGBVMU
GPS NBOZ TFSJBM DPOTPMFT
 JODMVEJOH PVST
 JT �� SPXT CZ �� DPMVNOT
 BOE
CZ EFGBVMU
 ZPVS UFSNJOBM XJOEPX JT MJLFMZ UP CF TNBMM�

'JHVSF ����� :PVS DPNQVUFSrT UFSNJOBM
FNVMBUPS TUJMM UIJOLT JU JT POF PG UIFTF�
1IPUP � ���� +BTPO 4DPUU�

6OGPSUVOBUFMZ
 XIFO ZPV SFTJ[F ZPVS UFSNJOBM XJOEPX
 ZPVrMM QSPCB�
CMZ EJTDPWFS UIBU UIF UFYU JOTJEF JU EPFT OPU DIBOHF EJNFOTJPOT� 34���� JT
OPU DBQBCMF PG DPNNVOJDBUJOH XJOEPX EJNFOTJPOT� *OTUFBE
 CPUI FOE�
QPJOUT OFFE UP BHSFF BIFBE PG UJNF� 'PSUVOBUFMZ
 UFMMJOH ZPVS 3BTQCFSSZ
1J IPX NBOZ SPXT BOE DPMVNOT BSF CFJOH VTFE JT FBTZ�



��

�� 3FTJ[F ZPVS HSBQIJDBM XJOEPX CZ DMJDLJOH PO POF PG UIF DPSOFST BOE
ESBHHJOH�

�� 'JOE ZPVS XJOEPX TJ[F NFBTVSFNFOU�

	B
 NBD04� -PPL GPS B QBJS PG OVNCFST
 MJLF R89tNy QSJOUFE JO UIF
h2`KBM�HrT UJUMFCBS UFYU� 5IF aSTU OVNCFS JT UIF OVNCFS PG DPMVNOT
BOE UIF TFDPOE OVNCFS JT UIF OVNCFS PG SPXT�

	C
 -JOVY� 5P PCUBJO UIF OVNCFS PG SPXT

0 iTmi HBM2b

5P PCUBJO UIF OVNCFS PG DPMVNOT

0 iTmi +QHb

	D
 8JOEPXT� *O Smhhu
 SJHIU�DMJDL PO UIF UJUMFCBS BOE TFMFDU s$IBOHF
4FUUJOHT���t
 UIFO aOE s8JOEPXt JO UIF NFOV UIBU BQQFBST� 5IF
EJNFOTJPOT XJMM CF MJTUFE PO UIJT DPOaHVSBUJPO QBHF�

�� *O ZPVS b+`22M TFTTJPO PO ZPVS 3BTQCFSSZ 1J
 VTF UIF GPMMPXJOH UFN�
QMBUF�

0 biiv `Qrb I`Qrb= +QHmKMb I+QHmKMb=

'PS FYBNQMF
 TJODF NZ h2`KBM�H XJOEPX TBZT R89tNy
 * XPVME UZQF�
0 biiv `Qrb Ny +QHmKMb R89

/PX
 ZPVS TFSJBM DPOTPMF XJMM TQBO UIF FOUJSF XJEUI BOE IFJHIU PG
ZPVS UFSNJOBM FNVMBUPS XJOEPX� 3FNFNCFS UIBU XIFOFWFS ZPV SFTJ[F
UIF XJOEPX
 ZPV XJMM OFFE UP SFQFBU UIJT QSPDFTT BHBJO�

���� 4UFQ �� $POaHVSF 8Ja
#Z EFGBVMU
 ZPVS 3BTQCFSSZ 1J JT OPU DPOOFDUFE UP BOZ DPNQVUFS OFU�
XPSLT� 4JODF B DPNQVUFS XJUIPVU B OFUXPSL DPOOFDUJPO JT MJNJUFE JO
VTFGVMOFTT
 ZPV BSF HPJOH UP DPOOFDU ZPVS 3BTQCFSSZ 1J UP UIF DBNQVT
2/m`Q�K OFUXPSL�
�� (FOFSBUF B IBTIFE WFSTJPO PG ZPVS 2/m`Q�K QBTTXPSE� 5ZQF�

0 2+?Q @M ^T�bbrQ`/nBMnTH�BMi2ti^ % B+QMp @i mi7ReH2 % QT2MbbH K/9

XIFSF T�bbrQ`/nBMnTH�BMi2ti JT TVCTUJUVUFE XJUI ZPVS DBNQVT MPHJOrT QBTTXPSE� /PUF UIBU ZPV NVTU
FODMPTF ZPVS QBTTXPSE JO TJOHMF RVPUF DIBSBDUFST 	^
� "MTP OPUF UIBU UIF MBTU UXP DIBSBDUFST PG mi7ReH2
BSF UIF MPXFSDBTF MFUUFST G BOE 1� :PV TIPVME TFF B MPOH
 IFYBEFDJNBM OVNCFS QSJOUFE PO ZPVS DPOTPMF

TPNFUIJOH MJLF�
Ubi/BMV4 3ke877393djkky7e87#892e#2�2NjR#d
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$PQZ UIJT OVNCFS�
�� 6TF UIF M�MQ FEJUPS UP FEJU UIF aMF f2i+frT�nbmTTHB+�MifrT�nbmTTHB+�MiX+QM7�

0 bm/Q M�MQ @r f2i+frT�nbmTTHB+�MifrT�nbmTTHB+�MiX+QM7

�� 8IFO M�MQ TUBSUT VQ
 ZPV TIPVME TFF UIF GPMMPXJOH�
M2irQ`F4&

bbB/4]2/m`Q�K]
T`BQ`Biv4R
T`QiQ4_aL
F2vnK;Ki4qS�@1�S
T�B`rBb24**JS
�mi?n�H;4PS1L
2�T4S1�S
B/2MiBiv4]mb2`M�K2]
T�bbrQ`/4?�b?,T�bbrQ`/
T?�b2R4]T2�TH�#2H4y]
T?�b2k4]�mi?4Ja*>�Sok]

'

4VCTUJUVUF mb2`M�K2 BOE T�bbrQ`/ XJUI UIFJS BQQSPQSJBUF WBMVFT� 'PS FYBNQMF
 * XPVME QVU /r#R JO UIF
B/2MiBiv aFME BOE ?�b?,3ke3�2393djkkk7e87##32e#2RRNjR#R JO UIF T�bbrQ`/ aFME�

�� 1SFTT ,jaI Z R UP TBWF UIF EPDVNFOU�
�� 1SFTT ,jaI Z u UP RVJU M�MQ�
�� 6TF UIF M�MQ FEJUPS UP FEJU UIF aMF DBMMFE f2i+fM2irQ`FfBMi2`7�+2b

0 bm/Q M�MQ @r f2i+fM2irQ`FfBMi2`7�+2b

�� 8IFO M�MQ TUBSUT VQ
 FOTVSF UIBU UIF EPDVNFOU DPOUBJOT UIF GPMMPXJOH�
�miQ HQ

B7�+2 HQ BM2i HQQT#�+F

�HHQr@?QiTHm; rH�My

B7�+2 rH�My BM2i /?+T
T`2@mT rT�nbmTTHB+�Mi @" @.r2ti @B rH�My @+f2i+frT�nbmTTHB+�MifrT�nbmTTHB+�MiX+QM7
TQbi@/QrM FBHH�HH @[ rT�nbmTTHB+�Mi

�� 4BWF BOE RVJU M�MQ BT ZPV EJE CFGPSF�
�� 3FCPPU ZPVS 3BTQCFSSZ 1J�

0 bm/Q b?mi/QrM @` MQr

��� "GUFS ZPVS DPNQVUFS IBT SFCPPUFE
 WFSJGZ UIBU JU IBT DPOOFDUFE UP 2/m`Q�K VTJOH UIF B7+QM7B; UPPM� 5ZQF
0 B7+QM7B;

*O B7+QM7B;rT PVUQVU
 ZPV TIPVME TFF TPNFUIJOH MJLF UIF GPMMPXJOH�
rH�My, 7H�;b49RejIlS-"_P�.*�ah-_lLLAL:-JlGhA*�ah= Kim R8yy

BM2i RjdXRe8XRkeXRej M2iK�bF k88Xk88Xk93Xy #`Q�/+�bi RjdXRe8XRkdXk88
BM2ie 723y,,#�kd,2#77,72#+,/e+N T`27BtH2M e9 b+QT2B/ ytkyIHBMF=
2i?2` #3,kd,2#,#+,/e,+N it[m2m2H2M Ryyy U1i?2`M2iV
_s T�+F2ib jy #vi2b d88y UdXj EB"V
_s 2``Q`b y /`QTT2/ y Qp2``mMb y 7`�K2 y
hs T�+F2ib 9d #vi2b ee9N UeX9 EB"V
hs 2``Q`b y /`QTT2/ y Qp2``mMb y +�``B2` y +QHHBbBQMb y
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#F TVSF UIBU ZPV BSF MPPLJOH BU UIF CMPDL GPS rH�My BOE OPU HQ� rH�My JT ZPVS XJSFMFTT OFUXPSL JOUFSGBDF
DBSE 	/*$

 XIJMF HQ JT B sNPDLt OFUXPSL EFWJDF SFGFSSFE UP BT sMPPQCBDLt UIBU ZPVS DPNQVUFS VTFT UP
DPNNVOJDBUF XJUI JUTFMG� *O UIF rH�My TFDUJPO
 MPPL GPS BO *1 BEESFTT
 SJHIU BGUFS UIF MBCFM BM2i� .JOF IFSF
JT RjdXRe8XRkeXRej� *G ZPV TFF B OVNCFS PG UIF GPSN eNXk89XtttXttt
 UIFO ZPV IBWF OPU DPOaHVSFE ZPVS
XJSFMFTT DPSSFDUMZ� 0O UIF 8JMMJBNT DBNQVT
 ZPVS BEESFTT XJMM BMNPTU BMXBZT TUBSU XJUI Rjd� 3FQFBU UIF
TUFQT BCPWF BOE MPPL GPS ZPVS NJTUBLF�

���� 4UFQ ��� *OTUBMM 4PNF 4PGUXBSF
5IF _�bT#B�M PQFSBUJOH TZTUFN JT B WBSJBOU PG UIF %FCJBO -JOVY PQFS�
BUJOH TZTUFN� %FCJBO VTFT B UPPM DBMMFE �Ti UP NBOBHF TPGUXBSF JOTUBM�
MBUJPO� -FUrT VTF �Ti UP JOTUBMM TPNF TPGUXBSF�
'JSTU XF OFFE UP VQEBUF �TirT DBUBMPH PG QBDLBHFT� 3VO

0 bm/Q �Ti mT/�i2

5IJT QSPDFTT XJMM UBLF B GFX NJOVUFT
 BOE BU UIF FOE ZPV TIPVME TFF
PVUQVU MJLF�
:2i,R ?iiT,ff�`+?Bp2X`�bT#2``vTBXQ`;f/2#B�M #mbi2` AM_2H2�b2 (jkXe F")
:2i,k ?iiT,ff`�bT#B�MX`�bT#2``vTBXQ`;f`�bT#B�M #mbi2` AM_2H2�b2 (R8Xy F")
:2i,j ?iiT,ff�`+?Bp2X`�bT#2``vTBXQ`;f/2#B�M #mbi2`fK�BM �`K?7 S�+F�;2b (j3y F")
:2i,9 ?iiT,ff`�bT#B�MX`�bT#2``vTBXQ`;f`�bT#B�M #mbi2`fK�BM �`K?7 S�+F�;2b (RjXy J")
62i+?2/ RjX9 J" BM k3b U9d3 F"fbV
_2�/BM; T�+F�;2 HBbibXXX .QM2
"mBH/BM; /2T2M/2M+v i`22
_2�/BM; bi�i2 BM7Q`K�iBQMXXX .QM2

-FUrT JOTUBMM B GFX UPPMT ZPVrSF HPJOH UP OFFE GPS CBTJD QSPHSBNNJOH
 UIF
;++ DPNQJMFS BOE UIF ;Bi WFSTJPO DPOUSPM TZTUFN�

0 bm/Q �Ti BMbi�HH ;++ ;Bi

*G ZPV IBWF GBWPSJUF 	OPO�HSBQIJDBM
 BQQMJDBUJPOT
 HP BIFBE BOE USZ JO�
TUBMMJOH UIFN XJUI �Ti�

"T PG UIF XSJUJOH PG UIJT EPDVNFOU
 UIF 2K�+b FEJUPS EPFT OPU DPSSFDUMZ SFDPHOJ[F DFSUBJO DPO�
USPM DIBSBDUFST XIFO VTFE XJUI UIF TFSJBM DPOTPMF� * TVHHFTU VTJOH UIF M�MQ FEJUPS JOTUFBE

XIJDI JT BMSFBEZ JOTUBMMFE�

���� 4UFQ ��� )BWF B -JUUMF 'VO� /FUXPSL 4DBOOJOH
8FrMM DPODMVEF UIJT MBC CZEPJOH TPNFOFUXPSL EFUFDUJWFXPSL� 5IF UPPMT
XF JOTUBMM CFMPX BSF B NBKPS DPNQPOFOU PG OFUXPSL WVMOFSBCJMJUZ TDBO�
OJOH BOE EFGFOTF QMBOOJOH� #FDBVTF OFUXPSL TFDVSJUZ JT B EFFQ UPQJD




Įĝğ �� ĸģĺĺĨıĦ ļĵ Łĳļķ ķĝĸĵğģķķŁ ĵĨ ��

XF DBOrU SFBMMZ EP JU KVTUJDF JO UIJT DMBTT� )PXFWFS
 UIF BDUJWJUZ CFMPX
TIPVME QFSIBQT XIFU ZPVS XIJTUMF�

-FUrT TUBSU CZ JOTUBMMJOH r?QBb�
0 bm/Q �Ti BMbi�HH r?QBb

"GUFS JUrT JOTUBMMFE
 USZ JU PVU� 8IP PXOT UIF BEESFTT keXyXyXRRj 3FDBMM
UIBU UIJT XBT BO BEESFTT $MJêPSE 4UPMM NFOUJPOFE JO 5IF $VDLPPrT &HH�

0 r?QBb keXyXyXRRj

:PV TIPVME TFF UIF q>PAa FOUSZ GPS UIF .Aa�L1hke OFUXPSL�

-FUrT JOTUBMM i`�+2`Qmi2� 5IF i`�+2`Qmi2 UPPM UFMMT VT UIF OFUXPSL QBUI
EBUB UBLFT GSPN PVS NBDIJOF UP B HJWFO IPTU�

0 bm/Q �Ti BMbi�HH i`�+2`Qmi2

"GUFS JUrT JOTUBMMFE
 USZ JU PVU�
0 i`�+2`Qmi2 keXyXyXRRj

'JOBMMZ
 MFUrT JOTUBMM UIF OFUXPSL FYQMPSBUJPO UPPM
 MK�T�
0 bm/Q �Ti BMbi�HH MK�T

-FUrT TDBO PVS MPDBM OFUXPSL� 'JOE ZPVS *1 BEESFTT VTJOH UIF B7+QM7B;
UPPM� 'PS FYBNQMF
 NJOF JT RjdXRe8XRkeXRej� .Z DPNQVUFS JT CVU POF
DPOOFDUFE NBDIJOF GSPN BNPOH NBOZ DPOOFDUFE NBDIJOFT PO UIF OFU�
XPSL� /FUXPSLT BSF PSHBOJ[FE JOUP OFUCMPDLT� " OFUCMPDL JT XIBU JU
TPVOET MJLF� B DPMMFDUJPO PG OFUXPSL BEESFTTFT�

/FUCMPDLT BSF UZQJDBMMZ HJWFO UP BO PSHBOJ[BUJPO JO DIVOLT UIBU TIBSF
B QSFaY� 'PS FYBNQMF
 TJODF NZ BEESFTT JT RjdXRe8XRkeXRej
 JUrT MJLFMZ
UIBU UIFSF JT BOPUIFS IPTU PO UIF OFUXPSL UIBU TIBSFT UIF RjdXRe8XRke
QSFaY� 5IF NPTU DPNNPO QSFaY GPS TNBMM OFUXPSLT JT XIBU JT DBMMFE
B sDMBTT $ OFUXPSL�t *O PUIFS XPSET
 UIF aSTU UISFF OVNCFST NBUDI�
8F VTF B OPUBUJPO DBMMFE DMBTTMFTT JOUFSEPNBJO SPVUJOH
 PS $*%3
 UP EF�
TDSJCF OFUCMPDL QSFaYFT� 'PS FYBNQMF
 JG PVS IPTU JT PO B OFUXPSL UIBU $*%3 JT VTVBMMZ QSPOPVODFE sDJEFS�t
TIBSFT UIF aSTU UISFF OVNCFST
 UIF $*%3 OPUBUJPO GPS UIBU OFUXPSL XJMM
CF RjdXRe8XRkeXRejfk9�

$*%3 OPUBUJPO IBT UIF GPMMPXJOH GPSN� IT`27Bt=fIM2iK�bF=� 5IF
IT`27Bt= JT KVTU B OFUXPSL BEESFTT� 5IF IM2iK�bF= JT B OVNCFS CFUXFFO
� BOE �� UIBU EFTDSJCFT IPX NBOZ CJUT PG UIF BEESFTT BSF NBTLFE
 GSPN
SJHIU UP MFGU� " NBTLFE OVNCFS JT saYFE
t NFBOJOH UIBU BMM IPTUT JO
UIF HJWFO $*%3 OFUXPSL TIBSF UIBU QBSU� 5IF VONBTLFE DPNQPOFOU JT
sWBSJBCMF
t BOE EFTDSJCFT BMM PG UIF QPTTJCMF BEESFTTFT UIBU B IPTU PO UIBU
OFUXPSL NJHIU IBWF�

"O *1W� OFUXPSL BEESFTT BMXBZT IBT GPVS OVNCFST� &BDI OVNCFS /FUXPSL PQFSBUPST TPNFUJNFT DBMM
*1W� BEESFTTFT sEPUUFE RVBET�t 5IFSF
BSF PUIFS BEESFTTJOH TDIFNFT GPS *1
OFUXPSLT
 CVU GPS UIJT FYBNQMF
 XFrMM
TUJDL XJUI *1W�
 TJODF JU JT UIF NPTU
DPNNPO�

JT SFQSFTFOUFE VTJOH � CJUT� 5IFSFGPSF
 BO *1W� BEESFTT JT SFQSFTFOUFE
VTJOH �� CJUT� 3FUVSOJOH UP PVS FYBNQMF
 RjdXRe8XRkeXRejfk9 NFBOT



��

UIBU UIF aSTU �� CJUT BSF aYFE� 5IBU NFBOT UIBU BMM IPTUT PO UIBU OFU�
XPSL NVTU TIBSF UIF aSTU UISFF OVNCFST 	3 × 8 = 24

 RjdXRe8XRke

BOE UIF MBTU OVNCFS DBO CF BOZUIJOH CFUXFFO � BOE ���� *O QSBDUJDF

� BOE ��� IBWF TQFDJBM NFBOJOHT
 TP RjdXRe8XRkeXRejfk9 TQBOT IPTUT
RjdXRe8XRkeXRwRjdXRe8XRkeXk89� *O SFDPHOJUJPO UIBU UIF MBTU *1W�
OVNCFS JO UIJT $*%3 OFUXPSL EPFT OPU NBUUFS
 OFUXPSLT MJLF UIJT XJMM
TPNFUJNFT CF XSJUUFO RjdXRe8XRkeXyfk9 PS RjdXRe8XRkefk9�

-FUrT TDBO RjdXRe8XRkeXyfk9� /PUF UIBU MK�T SFRVJSFT ZPV UP XSJUF
PVU GPVS *1 EJHJUT JO ZPVS $*%3 OFUXPSL PS JU EPFT OPU VOEFSTUBOE XIBU
ZPV NFBO� 4FDVSJUZ�DPOTDJPVT PSHB�

OJ[BUJPOT BSF HFOFSBMMZ
XBSZ PG OFUXPSL TDBOT
BOE GSPXO PO UIFN
 CF�
DBVTF UIF OVNCFS PG VTFST

XIP MFHJUJNBUFMZ OFFE UP QFSGPSN UIFN
JT TNBMM
 VTVBMMZ KVTU UFDIOJDBM TUBê�
6OBVUIPSJ[FE TDBOT PGUFO NFBO USPVCMF�
'PS UIJT DMBTT
 XF IBWF CFFO HJWFO QFS�
NJTTJPO CZ 8JMMJBNTr IFBE PG *5 UP EP
UIFTF TDBOT� #F BXBSF UIBU TDBOOJOH UIF
OFUXPSL DPOUBDUT IPTUT PO UIBU OFUXPSL

NFBOJOH UIBU ZPVS DPNQVUFS XJMM CF
RVJUF WJTJCMZ TDBOOJOH UIF OFUXPSL� *G
ZPV SVO MK�T PVUTJEF PG 8JMMJBNT
 ZPV
NBZ WFSZ XFMM CF DPOUBDUFE CZ BO JSBUF
OFUXPSL BENJOJTUSBUPS PS TJNQMZ IBWF
ZPVS OFUXPSL BDDFTT TVNNBSJMZ UFSNJ�
OBUFE� :PV EFaOJUFMZ EP OPU XBOU UP TDBO
UIF NJMJUBSZ BEESFTT MJTUFE BCPWF�

0 MK�T @bM RjdXRe8XRkeXyfk9

:PV TIPVME TFF TPNF PVUQVU MJLF UIF GPMMPXJOH�
0 MK�T @bM RjdXRe8XRkeXyfk9
ai�`iBM; LK�T dXdy U ?iiTb,ffMK�TXQ`; V �i kykR@yN@ye ky,jk "ah
LK�T b+�M `2TQ`i 7Q` RjdXRe8XRkeX99
>Qbi Bb mT UyXyRjb H�i2M+vVX
LK�T b+�M `2TQ`i 7Q` RjdXRe8XRkeXee
>Qbi Bb mT UyXRyb H�i2M+vVX
LK�T b+�M `2TQ`i 7Q` RjdXRe8XRkeXe3
>Qbi Bb mT UyXykRb H�i2M+vVX
LK�T b+�M `2TQ`i 7Q` RjdXRe8XRkeXeN
>Qbi Bb mT UyXyRdb H�i2M+vVX
XXX

&BDI IPTU MJTUFE BU UIF HJWFO BEESFTT JT DPOOFDUFE UP UIF OFUXPSL� /PX
MFUrT TFF XIBU OFUXPSL BQQMJDBUJPOT 	J�F�
 sTFSWJDFTt
 UIPTF IPTUT FYQPTF
UP UIF OFUXPSL� 5IJT XJMM UBLF B GFX NJOVUFT�

0 MK�T RjdXRe8XRkeXyfk9

ai�`iBM; LK�T dXdy U ?iiTb,ffMK�TXQ`; V �i kykR@yN@ye ky,j9 "ah
LK�T b+�M `2TQ`i 7Q` RjdXRe8XRkeX99
>Qbi Bb mT UyXyydeb H�i2M+vVX
�HH Ryyy b+�MM2/ TQ`ib QM RjdXRe8XRkeX99 �`2 +HQb2/

LK�T b+�M `2TQ`i 7Q` RjdXRe8XRkeXee
>Qbi Bb mT UyXyydyb H�i2M+vVX
LQi b?QrM, NNN +HQb2/ TQ`ib
SP_h ah�h1 a1_oA*1
kkfi+T QT2M bb?

LK�T b+�M `2TQ`i 7Q` RjdXRe8XRkeXe3
>Qbi Bb mT UyXyydyb H�i2M+vVX
LQi b?QrM, NNN +HQb2/ TQ`ib
SP_h ah�h1 a1_oA*1
kkfi+T QT2M bb?

LK�T b+�M `2TQ`i 7Q` RjdXRe8XRkeXeN
>Qbi Bb mT UyXyy38b H�i2M+vVX
LQi b?QrM, NNN +HQb2/ TQ`ib
SP_h ah�h1 a1_oA*1
ekyd3fi+T QT2M BT?QM2@bvM+
XXX
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8IFO ZPV BSF EPOF
 ZPV TIPVME TFF B MJTU PG IPTUT BOE UIFJS TFSWJDFT�
'PS FYBNQMF
 JO UIF PVUQVU BCPWF
 XF DBO TFF UIBU RjdXRe8XRkeXee JT
SVOOJOH UIF TFDVSF TIFMM QSPHSBN
 bb? PO QPSU kk�

8IBU OFUCMPDLEPFT8JMMJBNT SFBMMZVTF * UPME ZPV UP TDBO RjdXRe8XRkeXyfk9

CVU UIBUrT OPU BDUVBMMZ UIF FOUJSF 8JMMJBNT OFUXPSL� 5SZ VTJOH UIF r?QBb
UPPM UP aOE UIFJS BMMPDBUFE OFUCMPDL JO $*%3 OPUBUJPO�

5P TFF XIBU PUIFS UIJOHT MK�T DBO EP
 MJLF aOHFSQSJOUJOH IPTUT
 TFF
0 K�M MK�T

8IFO ZPV BSF EPOF
 EPOrU GPSHFU UP DMFBOMZ TIVUEPXO ZPVS DPNQVUFS�
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