
�

-BC �� 1BTTXPSE $SBDLJOH

*O UIJT BTTJHONFOU
 XF XJMM FYQMPSF UIF TQBDF�UJNF USBEFPêT PG TPNF EBUB TUSVDUVSFT VTFE UP DSBDL QBTTXPSET� #FDBVTF
TUPMFO QBTTXPSE EBUBCBTFT BSF B SFBM QSPCMFN
 NPTU SFBTPOBCMZ TFDVSF QBTTXPSE EBUBCBTF JNQMFNFOUBUJPOT EP OPU TUPSF
QBTTXPSET JO QMBJOUFYU GPSN�

:PVS UBTL JT UP FYQMPSF TFWFSBM TDIFNFT VTFE UP SFDPWFS QBTTXPSET GSPN
QBTTXPSE EBUBCBTFT
 B QSPDFTT PGUFO SFGFSSFE UP BT QBTTXPSE DSBDLJOH�

5IJT BTTJHONFOU JT TQMJU JOUP UXPQBSUT� *O QBSU �
 ZPVXJMM JNQMFNFOU BOE
HFOFSBUF B DSBDLFE QBTTXPSE EJDUJPOBSZ� *O QBSU �
 ZPV XJMM JNQMFNFOU
BOE HFOFSBUF TFWFSBM WBSJBUJPOT PO QSFDPNQVUFE IBTI UBCMFT
 JODMVEJOH
SBJOCPX UBCMFT� *O CPUI QBSUT
 ZPVXJMM BUUFNQU UP SFDPWFS QMBJOUFYU QBTT�
XPSET GSPN BO FODSZQUFE QBTTXPSE EBUBCBTF�

��� 3FRVJSFE 3FBEJOH
1MFBTF SFBE s8IZ 4UPMFO 1BTTXPSE%BUBCBTFT BSF B 1SPCMFNt BOE s5SBE�
JOH 5JNF GPS 4QBDF� #PUI SFBEJOHT BSF BWBJMBCMF PO UIF DPVSTF XFCTJUF�

��� 3FRVJSFNFOUT
$PMMBCPSBUJPO� 5IJT JT BO JOEJWJEVBM BTTJHONFOU� "MM PG UIF DPEF ZPV TVC�
NJU NVTU CF XSJUUFO FYDMVTJWFMZ CZ ZPV� :PV BSF XFMDPNF UP DPMMBCPSBUF
XJUI B DMBTTNBUF UP VOEFSTUBOE UIF BTTJHONFOU
 BOE UP EJTDVTT IPX B
TPMVUJPO TIPVME XPSL BU B IJHI MFWFM
 CVU ZPV NVTU OPU TIBSF DPEF� 3VMF
PG UIVNC� JG ZPV BSF MPPLJOH BU DPEF PO TPNFPOF FMTFrT TDSFFO
 JUrT BO
IPOPS DPEF WJPMBUJPO�



��

-BOHVBHF BOE -JCSBSJFT� :PV TPMVUJPO NVTU CF XSJUUFO VTJOH $� 0OMZ VTF
UIF CVJMU�JO $ MJCSBSJFT BOE UIF HB#K/ MJCSBSZ
 XIJDI DPOUBJOT BO JNQMF�
NFOUBUJPO PG UIF.%� IBTI BMHPSJUIN� %P OPU EPXOMPBE BOZ BEEJUJPOBM
MJCSBSJFT� *G ZPV BSF BU BMM VODFSUBJO BCPVU XIJDI MJCSBSJFT BSF 0, BOE
XIJDI BSF OPU
 QMFBTF BTL NF� :PV BSF XFMDPNF UP VTF BOZ DPEF * HJWF
ZPV BT B TUBSUJOH QPJOU�

5P JOTUBMM HB#K/ PO ZPVS 3BTQCFSSZ 1J
 UZQF�
0 bm/Q �Ti BMbi�HH HB#K/@/2p

$PNNPO FOWJSPONFOU� *G ZPV XJTI
 ZPV NBZ EFWFMPQ UIJT DPEF PO ZPVS
PXONBDIJOF
 CVU QMFBTF CF TVSF UP UFTU JU PO ZPVS DMBTT 3BTQCFSSZ 1J CF�
GPSF TVCNJUUJOH� *G ZPV EFWFMPQ PO B NBDIJOF EJêFSFOU GSPN ZPVS 3BTQ�
CFSSZ 1J
 UIFSF XJMM CF EJêFSFODFT
 BOE TPNF QPUFOUJBM EJêFSFODFT NFBO
UIBU ZPVS DPEF NBZ OPU CVJME BU BMM� "MM BTTJHONFOUT XJMM CF HSBEFE VT�
JOH UIF 3BTQCFSSZ 1J� *G * DBOrU CVJME ZPVS DPEF


* DBOrU HSBEF JU� 5IBU XJMM
MJLFMZ IBWF B OFHBUJWF FêFDU
PO ZPVS HSBEF�4UBDL 0WFSbPX� :PV BSF QFSNJUUFE UP SFGFS UP 4UBDL 0WFSbPX GPS IFMQ


CVU ZPV NVTU OPU VOEFS BOZ DJSDVNTUBODFT DPQZ UIF DPEF ZPV TFF UIFSF� *G
ZPV aOE B IFMQGVM 4UBDL 0WFSbPX QPTU
 ZPVNVTU BUUSJCVUF UIF TPVSDF PG
ZPVS JOTQJSBUJPO JO B DPNNFOU BU UIF BQQSPQSJBUF MPDBUJPO PG ZPVS DPEF

BOE ZPV NVTU QSPWJEF B 63- GPS NF UP MPPL BU� 6OBUUSJCVUFE DPEF XJMM
CF DPOTJEFSFE BO IPOPS DPEF WJPMBUJPO�

*OTUSVDUJPOT GPS $PNQJMJOH BOE 3VOOJOH� :PV NVTU TVQQMZ B aMF DBMMFE
"lAG.AL:XK/ XJUI ZPVS TVCNJTTJPO FYQMBJOJOH IPX UP�

�� DPNQJMF ZPVS QSPHSBN
� BOE � )JOU� * TIPVME CF BCMF UP KVTU UZQF K�F2�

�� IPX UP SVO ZPVS QSPHSBN PO UIF DPNNBOE MJOF�

3FbFDUJPO RVFTUJPOT� 5IJT BTTJHONFOU BTLT ZPV UP BOTXFS B GFX RVFT�
UJPOT� :PV NVTU TVQQMZ UIF BOTXFST UP UIFTF RVFTUJPOT JO B aMF DBMMFE
S_P"G1JaXK/�

4UBSUFS DPEF�
5IF TUBSUFS DPEF DPOUBJOT UIF GPMMPXJOH aMFT�

'JMF 1VSQPTF
2T�bbrQ`/X/# "O FODSZQUFE QBTTXPSE EBUBCBTF�
/�i�#�b2X+ -JCSBSZ GPS SFBEJOH UIF 2T�bbrQ`/X/# EBUBCBTF�
/�i�#�b2X? "1* GPS /�i�#�b2X+�

:PVXJMM BMTP CF HJWFO B [JQQFE
 FODSZQUFEEBUBCBTF
 2M+`vTi2/n/#Xiti�
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��� *OQVUT BOE 0VUQVUT
5IF aMF
 2M+`vTi2/n/#Xiti
 JT B QBTTXPSE EBUBCBTF PG UIF GPMMPXJOH
GPSN�

mb2`M�K21-Tr?�b?1
mb2`M�K22-Tr?�b?2
XXX
mb2`M�K2n-Tr?�b?n

XIFSF mb2`M�K2i JT BO BMQIBOVNFSJD VTFS OBNF
 BOE XIFSF Tr?�b?i
JT B �� EJHJU IFYBEFDJNBM OVNCFS 	J�F�
 �� CZUFT

 SFQSFTFOUJOH B QBTT�
XPSE IBTI�

4JODF XF BSF FYQMPSJOH UIF TDFOBSJP XIFSF ZPV QPTTFTT B TUPMFO QBTT�
XPSE EBUBCBTF
 ZPV XJMM IBWF EJSFDU BDDFTT UP UIF EBUBCBTF aMF�

1BTTXPSET BSF IBTIFEVTJOH UIF.%� DSZQUPHSBQIJD IBTI BMHPSJUIN�� � IUUQT���FO�XJLJQFEJB�PSH�XJLJ�.%�
1BTTXPSE QMBJOUFYUT
 XIJDI BSF OPU TUPSFE JO UIF QBTTXPSE EBUBCBTF
 BSF
DPNQPTFE PG UIF GPMMPXJOH DIBSBDUFST� yvN BOE �v6
 BOE BSF FYBDUMZ �
DIBSBDUFST MPOH� 5IJT aMF JT UIF JOQVU UP ZPVS QSPHSBN�

*O CPUI QBSUT � BOE �
 ZPV XJMM CF EFDSZQUJOH UIJT EBUBCBTF� :PVS HPBM
JO CPUI DBTFT JT UP QSPEVDF BT PVUQVU B tDSBDLFEt QBTTXPSE EBUBCBTF PG
UIF GPSN�

mb2`M�K21-T�bbrQ`/1
mb2`M�K22-T�bbrQ`/2
XXX
mb2`M�K2n-T�bbrQ`/n

:PVS EFDSZQUFE EBUBCBTF NVTU CF TPSUFE CZ VTFSOBNF�

5P FOTVSF UIBU ZPVS DPEF JT XPSLJOH DPSSFDUMZ
 IFSF BSF TPNF TBNQMF
QMBJOUFYU QBTTXPSET GPS B GFX VTFST JO UIF EJDUJPOBSZ�

/#�`Qrv-"�R.
B?QrH2v-6yy.
rD�MM2M-*�61

��� 1BSU �� %JDUJPOBSZ "UUBDL
*O UIJT QBSU
 ZPVS KPC JT UP DSBDL UIF 2M+`vTi2/n/#Xiti EBUBCBTF VTJOH
B EJDUJPOBSZ BUUBDL� :PV TIPVME CF BCMF UP DBMM ZPVS QSPHSBN GSPN UIF



��

DPNNBOE MJOF MJLF TP�
0 Xf/B+i�ii�+F I2M+`vTi2/ /�i�#�b2= I/2+`vTi2/ /�i�#�b2=

XIFSF I2M+`vTi2/ /�i�#�b2= JT UIF QBUI UP ZPVS FODSZQUFE EBUBCBTF

2T�bbrQ`/X/#
 BOE I/2+`vTi2/ /�i�#�b2= JT UIF QBUI XIFSF ZPVXBOU
UIF EFDSZQUFE EBUBCBTF UP CF XSJUUFO�

:PVS DPEF TIPVME IBWF B /B+i�ii�+FX+aMF DPOUBJOJOH B K�BMNFUIPE�
:PV TIPVME BMTP DSFBUF B MJCSBSZ DBMMFE +`�+FmiBHX+ UIBU DPNFT XJUI B
+`�+FmiBHX? aMF�

* EFTDSJCF UIF QJFDFT ZPVNVTU JNQMFNFOU CFMPX JO PSEFS UP BTTFNCMF
ZPVS EJDUJPOBSZ BUUBDL� * MFBWF VOTQFDJaFE IPX UIFTF QJFDFT aU UPHFUIFS

CVU JG ZPV VOEFSTUBOE EJDUJPOBSZ BUUBDLT
 UIF DPSSFDU XBZ UP DPOOFDU UIF
QJFDFT XJMM CF PCWJPVT�

����� 1MBJOUFYU HFOFSBUPS
"MXBZT EPDVNFOU ZPVS
GVODUJPOT TP UIBU PUIFST DBO
VOEFSTUBOE UIFN XJUIPVU
SFBEJOH ZPVS JNQMFNFOUBUJPO�

)FSF JT B TVHHFTUFE DPNNFOU GPS UIJT
GVODUJPO�

f  
 :2M2`�i2b i?2 Mi? TH�BMi2tiX
 
 !T�`�K /bi � +?�` #m772` Q7 H2M;i? 8X
 !T�`�K M � MmK#2` #2ir22M y �M/ e88j8X
 f

" EJDUJPOBSZ BUUBDL OFFET B XBZ PG HFOFSBUJOH BMM QPTTJCMF QMBJOUFYUT�
$SFBUF UXP aMFT DBMMFE +`�+FmiBHX? BOE +`�+FmiBHX+� *O +`�+FmiBHX?

JOTFSU UIF GPMMPXJOH GVODUJPO TJHOBUVSF
 BOE JO +`�+FmiBHX+
 JNQMFNFOU
JU�

pQB/ ;2MSH�BMi2tiU+?�`  /bi- BMi MVc

XIFSF /bi JT B QPJOUFS UP B TUSJOH CVêFS BOE M JT B OVNCFS CFUXFFO y
BOE e88j8� ;2MSH�BMi2ti TIPVME XSJUF B ��DIBSBDUFS QMBJOUFYU JOUP /bi
VTJOH UIF TFU PG DIBSBDUFST EFTDSJCFE BCPWF 	TFF s*OQVUT BOE 0VUQVUTt
�
:PV NBZ JNQMFNFOU UIJT GVODUJPO BOZ XBZ ZPV XBOU
 CVU ZPV OFFE UP
CF TVSF UIBU UIF GVODUJPO JT DBQBCMF PG HFOFSBUJOH BMM QPTTJCMF QMBJOUFYUT
VTJOH PVS TDIFNF� 0OF TVDI TDIFNF NJHIU QSPEVDF B NBQQJOH GSPN
JOQVUT UP PVUQVUT MJLF TP� :PV NBZ aOE UIF bMT`BMi7

GVODUJPO IFMQGVM GPS UIJT TUFQ�
4FF 0 K�M j bMT`BMi7 GPS
EFUBJMT�

y yyyy
R yyyR
k yyyk
XXX
jjR yR9"
XXX
e88j8 6666

/PUF UIBU UIF TFU PG WBMJE QBTTXPSE QMBJOUFYU DIBSBDUFST KVTU IBQQFOT
UP CF UIF TBNF TFU PG DIBSBDUFST VTFE XIFO QSJOUJOH B OVNCFS JO IFY�
BEFDJNBM GPSNBU�� *O GBDU
 JG ZPV MPPL DBSFGVMMZ BU UIF TBNQMF NBQQJOH � IUUQT���FO�XJLJQFEJB�PSH�XJLJ�)FYBEFDJNBM
BCPWF
 BO BMHPSJUIN UIBU SFQSPEVDFT JU TIPVME TVHHFTU JUTFMG�

����� $JQIFS GVODUJPO
" EJDUJPOBSZ BUUBDL NVTU CF BCMF UP SVO UIF TBNF DSZQUPHSBQIJD IBTI
GVODUJPO UIBU B QBTTXPSE TDIFNF VTFT UP IBTI QMBJOUFYUT� 4JODF DSZQUP�
HSBQIJD GVODUJPOT BSF OPU VTVBMMZ TFDSFU
 XF XJMM BTTVNF UIBU XF LOPX
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XIBU GVODUJPO PVS UBSHFUFE QBTTXPSE TZTUFN VTFT� 'PS UIJT BTTJHONFOU

XJMM BTTVNF UIBU UIF .%� DSZQUPHSBQIJD IBTI GVODUJPO JT CFJOH VTFE�

5IF .%� BMHPSJUIN JT JO UIF HB#K/@/2p QBDLBHF� � 5IJT MJCSBSZ JT � 4FF TFDUJPO ��� GPS JOTUBMMBUJPO JOTUSVD�
UJPOT�TMJHIUMZ DVNCFSTPNF UP VTF
 TP JOTUFBE PG VTJOH JU EJSFDUMZ
 * QSPWJEF B

TUSBJHIUGPSXBSE XSBQQFS GVODUJPO�
'JSTU
 CF TVSF UP JODMVEF UIF BQQSPQSJBUF HB#K/ IFBEFS�

OBM+Hm/2 IK/8X?=

" XJEFMZ�IFME QSJODJQMF JO
DPNQVUFS TFDVSJUZ JT UIBU
NFDIBOJTNT TIPVME CF GVO�
EBNFOUBMMZ TFDVSF� *O PUIFS
XPSET
 LOPXJOH IPX UIFZ

XPSL TIPVME OPU QSFWFOU UIFN GSPN CF�
JOH FêFDUJWF QSPUFDUJPOT� $POTFRVFOUMZ

BMM XJEFMZ�EFQMPZFE DSZQUPHSBQIJD BMHP�
SJUINT BSF EFWFMPQFE JO GVMM QVCMJD WJFX�
3FMZJOH PO TFDSFDZ BT B TFDVSJUZ NFDIB�
OJTN JT PGUFO EFSJTJWFMZ DBMMFE sTFDVSJUZ
UISPVHI PCTDVSJUZ
t BOE JU TIPVME CF
BWPJEFE CFDBVTF PODF BO BUUBDLFS MFBSOT
ZPVS TFDSFU
 ZPVS EFGFOTFT FWBQPSBUF�

5IFO
 QVU UIF GPMMPXJOH GVODUJPO JO ZPVS +`�+FmiBHX+� %POrU GPSHFU
UP VQEBUF +`�+FmiBHX? XJUI UIF BQQSPQSJBUF GVODUJPO TJHOBUVSF�

f  
 >�b?2b T�bbrQ`/ mbBM; J.8X �bbmK2b i?�i T�bbrQ`/
 Bb 2t�+iHv ShG1L@R +?�`b �M/ i?�i ?�b? Bb � TQBMi2`
 iQ �M �``�v Q7 H2M;i? J.8n.A:1ahnG1L:h>X
 
 !T�`�K T�bbrQ`/ � bi`BM; iQ ?�b?X
 !T�`�K /bi � TQBMi2` iQ �M �``�v iQ biQ`2 i?2 ?�b?X
 f

pQB/ ?�b?U+?�` T�bbrQ`/- mBMi3ni /biV &
J.8n*hs +itc
J.8AMBiU�+itVc
J.8lT/�i2U�+it- UmBMi3ni VT�bbrQ`/- ShG1L@RVc
J.86BM�HU/bi- �+itVc

'

" mBMi3ni JT BO VOTJHOFE

��CJU JOUFHFS� 3FNFNCFS UIBU
POF CZUF JT SFQSFTFOUFE CZ �
CJUT JO NPTU NPEFSO DPNQVUFS

IBSEXBSF
 TP B mBMi3ni JT BMTP B CZUF�

5IF T�bbrQ`/ BSHVNFOU UP UIF ?�b? GVODUJPO JT B QPJOUFS UP B QMBJOUFYU
QBTTXPSE TUSJOH
 BOE UIF /bi BSHVNFOU JT B QPJOUFS UP BO mBMi3ni BSSBZ
MPOH FOPVHI UP IPME B ���CZUF .%� IBTI� 5IF K/8X? IFBEFS EFaOFT UIF
DPOTUBOU J.8n.A:1ahnG1L:h>
 XIJDI JT UIF DPSSFDU MFOHUI PG UIF mBMi3ni
BSSBZ UP VTF GPS /bi�

/PUF UIBU * MFBWF JU VQ UP ZPV UP EFaOF ShG1L XIJDI SFQSFTFOUT UIF
MFOHUI PG UIF QMBJOUFYU CVêFS
 T�bbrQ`/� )PX MPOH EP ZPV UIJOL ShG1L
TIPVME CF 1VU B QSFQSPDFTTPS O/27BM2 JO ZPVS +`�+FmiBHX? UP EFaOF
UIJT DPOTUBOU
 MJLF TP� *G ZPV UZQF 0 K�M j K/8


ZPV XJMM TFF UIBU UIF .%�
EPDVNFOUBUJPO SFGFST UP
sNFTTBHF EJHFTUTt� " EJHFTU JT
BOPUIFS OBNF GPS B DJQIFSUFYU

QSPEVDFE CZ B IBTI BMHPSJUIN�

O/27BM2 ShG1L IbQK2 MmK#2`=

'JOBMMZ
 HB#K/ JT B TIBSFE MJCSBSZ
 XIJDI NFBOT UIBU ZPV OFFE UP QSP�
WJEF ;++XJUI B MJOLFS bBH� 5IF MJOLFS bBH GPS HB#K/ JT @HK/� 3FNFNCFS

MJOLJOH
 XIJDI JT UIF TUFQ ZPVS DPNQJMFS UBLFT XIFO JU KPJOT MJCSBSZ aMFT
UPHFUIFS XJUI ZPVS QSPHSBN TPVSDF DPEF
 IBQQFOT XIFO ZPV BSF QSP�
EVDJOH UIF aOBM QSPHSBN CJOBSZ� 5IF QSPHSBN CJOBSZ JT UIF POF UIBU
DPOUBJOT ZPVS K�BM NFUIPE�

#POVT� JG ZPV SFBE UIF K�M QBHFT GPS UIF .%� GVODUJPOT VTFE JO UIF
?�b? GVODUJPO
 ZPV XJMM EJTDPWFS UIBU XIJMF NZ JNQMFNFOUBUJPO JT DPS�
SFDU
 JU JT TPNFXIBU JOFëDJFOU� *G ZPVXBOU UP PQUJPOBMMZQVTI ZPVS LOPXM�
FEHF GVSUIFS
 USZ VTJOH UIFN BT UIF EPDVNFOUBUJPO TVHHFTUT JOTUFBE PG
VTJOH NZ XSBQQFS GVODUJPO�



��

����� 1SFUUZ QSJOUJOH
:PVXJMM MJLFMZXBOU UP QSJOU ZPVS IBTI WBMVFT PVU BU WBSJPVT QPJOUT JO UIF
EFWFMPQNFOU PG /B+i�ii�+F� 0OF SFBTPO UP EP UIJT JT UP WFSJGZ UIBU ZPVS
.%� IBTIFT BSF DPSSFDU� 'PS FYBNQMF
 UIF QMBJOUFYU yyy6 TIPVME IBTI UP
BO .%� UIBU QSJOUT PVU BT 98ejk�k"yNjjd1d6*99R8��6N1yN39NR�

$POWFOUJPOBMMZ
 XF QSJOU BO .%� WBMVF BT B ���EJHJU IFYBEFDJNBM
OVNCFS� 5IJT MFOHUI NBLFT TFOTF CFDBVTF BO .%� IBTI JT BO BSSBZ PG
�� mBMi3ni WBMVFT� 4JODF POF CZUF DBO CF SFQSFTFOUFE CZ UXP IFYBEFDJ�
NBM EJHJUT
 16× 2 = 32
 NFBOJOH UIBU XF FYQFDU B ���EJHJU IFYBEFDJNBM
TUSJOH BT PVUQVU�

8SJUF BO JNQMFNFOUBUJPO GPS UIF GPMMPXJOH GVODUJPO TJHOBUVSF
 BOE
BEE JU UP +`�+FmiBHX+� #F TVSF UP VQEBUF ZPVS +`�+FmiBHX? IFBEFS�

pQB/ ?�b?hQai`BM;UmBMi3ni ?�b?#m7- +?�` /biVc

5IF BSHVNFOU ?�b?#m7 JT B QPJOUFS UP ZPVS .%� JO BSSBZ GPSN
 BOE
/bi JT UIF EFTUJOBUJPO CVêFS GPS ZPVS QSFUUZ�QSJOUFE .%� TUSJOH� :PV
BSF TUSPOHMZ FODPVSBHFE UP BEE B O/27BM2 SFQSFTFOUJOH UIF DPSSFDU .%�
TUSJOH MFOHUI UP ZPVS +`�+FmiBHX?�

����� %BUBCBTF SFBEFS
" EJDUJPOBSZ BUUBDL NVTU CF BCMF UP SFBE JO B TUPMFO QBTTXPSE EBUBCBTF�
8SJUF B NFUIPE XJUI UIF GPMMPXJOH TJHOBUVSF BOE BEE JU UP +`�+FmiBHX+
BOE +`�+FmiBHX?�

HBbini `2�/S�bbrQ`/bU+?�` T�i?V &

5IF BSHVNFOU T�i? JT B QBUI TUSJOH
 MJLF ]2T�bbrQ`/X/#]� 5IF SFUVSO
WBMVF JT B MJOLFE MJTU PG QBTTXPSE EBUB
 XIFSF B MJTU OPEF JT EFaOFE JO
/�i�#�b2X? BT B HBbini�

ivT2/27 bi`m+i MQ/2 &
Tr2Mini /�i�c
bi`m+i MQ/2  M2tic

' HBbinic

"OE
 GPS DPNQMFUFOFTT
 XIFSF UIF MJTU OPEFrT EBUB JUFN JT B LJOE PG bi`m+i

DBMMFE Tr2Mini
 EFaOFE BT�

ivT2/27 bi`m+i Tr2Mi &
+?�` mb2`M�K2(lG1L)c
+?�` T�bbrQ`/(SqG1L)c

' Tr2Minic

:PV BSF FODPVSBHFE UP VTF UIF `2�/nTr/# GVODUJPO GSPN /�i�#�b2X?�

4JODF `2�/S�bbrQ`/b SFUVSOT B MJOLFE MJTU
 * DBO BDDFTT JOEJWJEVBM FO�
USJFT FJUIFS CZ TFBSDIJOH GPS UIFN VTJOH HBbin7BM/ GSPN /�i�#�b2X?
 PS
CZ USBWFSTJOH UIF MJTU BT GPMMPXT�

HBbini /# 4 `2�/S�bbrQ`/bU]bQK2n/�i�#�b2X/#]Vc
HBbini 7BM;2` 4 /#c
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r?BH2U7BM;2`@=M2ti 54 LlGGV &
T`BMi7U]mb2`M�K2,gWb$M]- 7BM;2`@=/�i�Xmb2`M�K2Vc
T`BMi7U]T�bb?�b?,gWb$M]- 7BM;2`@=/�i�XT�bbrQ`/Vc
7BM;2` 4 7BM;2`@=M2tic

'

'JOBMMZ
 JG ZPV VTF `2�/nTr/#
 CF BXBSF UIBU JU BMMPDBUFTNFNPSZ VTJOH
K�HHQ+
 XIJDI NFBOT UIBU TPNFXIFSF JO ZPVS QSPHSBN
 ZPV XJMM OFFE
UP 7`22 UIF EBUB TUSVDUVSF JU SFUVSOT� 5IJOL DBSFGVMMZ BCPVU IPX UP 7`22
JU�

����� )BTI UBCMF
5IF $ TUBOEBSE MJCSBSZ PONPTU 6/*9NBDIJOFT DPNF FRVJQQFEXJUI BO
JNQMFNFOUBUJPO PG B IBTI UBCMF DBMMFE ?b2�`+?� :PV DBO MFBSO BCPVU UIJT
IBTI UBCMF CZ UZQJOH 0 K�M j ?b2�`+?
 XIJDI JODMVEFT TBNQMF DPEF�
:PV XJMM VTF UIF ?b2�`+? EBUBCBTF UP DSFBUF B EJDUJPOBSZ GPS UIJT MBC�

5IFSF BSF TPNF JNQPSUBOU DBWFBUT BCPVU UIF ?b2�`+? JNQMFNFOUBUJPO
UIBU ZPV TIPVME CF BXBSF PG�

u :PV DBO IBWF BU NPTU POF IBTI UBCMF BU B UJNF� $POTFRVFOUMZ
 ZPV
OFWFS BSF HJWFO UIF BCJMJUZ UP TBWF B QPJOUFS UP UIJT EBUB TUSVDUVSF�

u :PV DSFBUF B OFX EBUBCBTF CZ VTJOH UIF ?+`2�i2 GVODUJPO� ?+`2�i2
UBLFT B QBSBNFUFS GPS UIFNBYJNVNTJ[F PG UIF UBCMF� 'PS QFSGPSNBODF
SFBTPOT
 ZPV TIPVME TFU JU UP CF ��� MBSHFS UIBO UIFNBYJNVNOVNCFS
PG FMFNFOUT UIBO ZPV FYQFDU UP TUPSF JO UIF UBCMF�

u #PUI TUPSJOH BOE SFUSJFWJOH GSPN UIF UBCMF VTF UIF TBNF GVODUJPO

?b2�`+?� 5IF CFIBWJPS PG UIJT GVODUJPO EFQFOET PO UIF �+iBQM BS�
HVNFOU
 FJUIFS 1Lh1_ PS 6AL.�

u &MFNFOUT DBOOPU CF EFMFUFE GSPN UIF UBCMF�

u 8IFO ZPV TUPSF JO UIF IBTI UBCMF
 XIBU JT TUPSFE JT B DPQZ PG B QPJOUFS
UP B F2v BOE B DPQZ PG B QPJOUFS UP B /�i� JUFN�

u 5IF UZQF PG UIF F2v JT BMXBZT B TUSJOH QPJOUFS
 OBNFMZ B +?�`  �

u 5IF UZQF PG UIF /�i� JT BMXBZT B pQB/  
 XIJDI FTTFOUJBMMZ NFBOT sB
QPJOUFS UP TPNFUIJOH�t *G ZPV TUPSFE B TUSJOH QPJOUFS JO UIF /�i� aFME

ZPV XJMM OFFE UP DBTU JU
 F�H�
 U+?�`  V
 XIFO ZPV SFBE JU PVU�

u 'JOBMMZ
 ?/2bi`Qv POMZ EFBMMPDBUFT UIF LFZT JO UIF UBCMF
 OPU UIF EBUB�
8IFO EFBMMPDBUJOH
 ZPV XJMM OFFE UP DBSFGVMMZ DPOTJEFS IPX UP EFBM�
MPDBUF CPUI LFZT BOE WBMVFT�

'JOBMMZ
 CFDBVTF PG UIF MBTU JUFN BCPWF
 * TVHHFTU UIBU XIFO TUPSJOH
EBUB JO ZPVS UBCMF
 UIBU ZPV TUPSF DPQJFT PG LFZ BOE EBUB WBMVFT� 'PS
FYBNQMF




��

1Lh_u 2-  2Tc
2XF2v 4 bi`/mTUF2vVc
2X/�i� 4 bi`/mTUp�Hm2Vc
2T 4 ?b2�`+?U2- 1Lh1_Vc

3FNFNCFS UP WFSJGZ UIBU UIF ?b2�`+? GVODUJPO JT TVDDFTTGVM� 5IF K�M
QBHF FYQMBJOT IPX UP DIFDL GPS TVDDFTT�

����� %JDUJPOBSZ�CBTFE DSBDLJOH BMHPSJUIN
:PVS K�BM NFUIPE TIPVME TZTUFNBUJDBMMZ DBMM ;2MSH�BMi2ti BOE
 GPS
FBDI QMBJOUFYU HFOFSBUFE
 DBMM ZPVS ?�b? GVODUJPO UP HFOFSBUF B DJQIFS�
UFYU� &WFSZ QBJS PG QMBJOUFYU BOE DJQIFSUFYU TIPVME CF TUPSFE JO B IBTI
UBCMF
 PUIFSXJTF LOPXO BT B EJDUJPOBSZ� 4JODF PVS IBTI UBCMF JNQMFNFO�
UBUJPO SFRVJSFT +?�`  BT LFZT
 ZPV XJMM OFFE UP DBMM ZPVS ?�b?hQai`BM;
GVODUJPO UP DPOWFSU UIF IBT UP B TUSJOH� "GUFS HFOFSBUJOH UIJT UBCMF
 ZPV
XJMM SFBE FOUSJFT GSPN UIF 2T�bbrQ`/X/# FODSZQUFE aMF
 MPPL VQ UIF
IBTIFE QBTTXPSE JO ZPVS EJDUJPOBSZ
 BOE EFDSZQU JU� &BDI VTFS BOE UIFJS
EFDSZQUFE QBTTXPSE TIPVME CF QSJOUFE PVU JO UIF GPSN�

mb2`M�K21-T�bbrQ`/1
mb2`M�K22-T�bbrQ`/2
XXX
mb2`M�K2n-T�bbrQ`/n

'JOBMMZ
 ZPVS BMHPSJUINNVTU FOTVSF UIBU UIF PVUQVU
 XIJDI ZPV TIPVME
DBMM T�bbrQ`/X/#
 JT JO BMQIBCFUJDBM PSEFS� 4JODF 2T�bbrQ`/X/# JT BM�
SFBEZ JO UIF DPSSFDU PSEFS
 ZPV KVTU OFFE UP QSFTFSWF UIJT PSEFS�

��� 1BSU �� 5SBEJOH 5JNF GPS 4QBDF
%JDUJPOBSZ BUUBDLT BSF BO FêFDUJWF UPPM XIFO UJNF BOE TQBDF BSF OPU BO
JTTVF�� 6OGPSUVOBUFMZ
 EJTUSJCVUJOH EJDUJPOBSJFT DBO CF DPTU�QSPIJCJUJWF � 'PS FYBNQMF
 ZPV BSF B HPWFSONFOU�

MFWFM BUUBDLFS XIP DBO EFWPUF TVQFS�
DPNQVUJOH SFTPVSDFT UP TPMWJOH UIF
QSPCMFN�

FWFO GPS QBTTXPSE TDIFNFTXJUI POMZNPEFTU DPNQMFYJUZ� 1SFDPNQVUFE
IBTI DIBJOT BOE SBJOCPX UBCMFT BEESFTT UIJT QSPCMFN
 NBLJOH DSBDLFE
QBTTXPSE EBUBCBTFT TNBMMFS� 5IFZ XPSL CZ USBEJOH FYUSB UJNF UP QFS�
GPSN B MPPLVQ GPS SFEVDFE TQBDF VTFE CZ UIF EBUB TUSVDUVSF�

*O UIJT QBSU
 ZPVXJMM XSJUF BO JNQMFNFOUBUJPO UIBU IBTIFT XJUI B DPO�
aHVSBCMF sUBCMF UZQF�t :PVS JNQMFNFOUBUJPO TIPVME CF DBMMBCMF PO UIF
DPNNBOE MJOF MJLF TP�
0 Xf?�b?+?�BM I2M+`vTi2/ /�i�#�b2= I/2+`vTi2/ /�i�#�b2= IivT2= IrB/i?= I?2B;?i=

XIFSF
IivT2= JT 2t?�mbiBp2
 `�M/QK
 PS `�BM#Qr� IrB/i?= JT UIF XJEUI PG

UIF IBTI DIBJO UBCMF 	JO PUIFS XPSET
 UIF MFOHUI PG UIF IBTI DIBJO
�
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I?2B;?i= JT UIF OVNCFS PG IBTI DIBJOT HFOFSBUFE� I2M+`vTi2/ /�i�#�b2=
JT UIF QBUI UP ZPVS FODSZQUFE EBUBCBTF� BOE I/2+`vTi2/ /�i�#�b2= JT
UIF QBUI XIFSF ZPV XBOU UIF EFDSZQUFE EBUBCBTF UP CF XSJUUFO�

:PVS DPEF TIPVME IBWF B ?�b?+?�BMX+aMF UIBU DPOUBJOT B K�BMNFUIPE�
:PV BSF FODPVSBHFE UP SFVTF ZPVS DPEF ZPV EFWFMPQFE GPS ZPVS EJDUJP�
OBSZ BUUBDL JO UIJT TFDUJPO
 BOE * FODPVSBHF ZPV UP BEE OFX IFMQFS GVOD�
UJPOT UP ZPVS +`�+FmiBHX+�

����� 3FEVDUJPO GVODUJPO

"O BUUBDL VTJOH QSFDPNQVUFE IBTI DIBJOT SFRVJSFT B TP�DBMMFE SFEVDFS

B GVODUJPO UIBU NBQT DJQIFSUFYUT UP QMBJOUFYUT� /PUF UIBU B SFEVDFS EPFT
OPU DPNQVUF UIF IBTI JOWFSTF� JO HFOFSBM
 DPNQVUJOH IBTI JOWFSTFT JT
JOGFBTJCMF� *OTUFBE
 UIF QVSQPTF PG B SFEVDFS JT UP TFMFDU B OFX QMBJOUFYU
	VTJOH B DJQIFSUFYU
 TP UIBU IBTIFT DBO CF sDIBJOFEt UPHFUIFS� 3FEVDFST
BSF VTFE BT B LJOE PG TQBDF�TBWJOH NFDIBOJTN
 BMMPXJOH VT UP TUPSF POMZ
UIF TUBSUJOH QPJOU BOE FOEJOH QPJOU PG B IBTI DIBJO�

"EE B GVODUJPO XJUI UIF GPMMPXJOH TJHOBUVSF UP ZPVS +`�+FmiBH�
pQB/ `2/m+2UmBMi3ni +BT?2`i2ti- BMi BM/2t- +?�` #m7Vc

XIFSF +BT?2`i2ti JT UIF DJQIFSUFYU UP SFEVDF
 BM/2t JT B OVNCFS UIBU
TFMFDUT B SFEVDUJPO GVODUJPO
 BOE #m7 JT B QPJOUFS UP B CVêFS UP TUPSF B
QMBJOUFYU� 8IFO ZPV DBMM `2/m+2
 JU TIPVME SFUVSO B QMBJOUFYU�

5IFSF BSF NBOZ XBZT UP SFEVDF B DJQIFSUFYU
 CVU UIF NPTU JNQPSUBOU
DSJUFSJPO JT UIBU UIF SFEVDFS NVTU CF BCMF UP QSPEVDF BOZ QPTTJCMF QMBJO�
UFYU HJWFO JUT JOQVU EPNBJO 	BMM QPTTJCMF DJQIFSUFYUT
� 'PS FYBNQMF
 POF
TVDI JNQMFNFOUBUJPO NJHIU QSPEVDF UIF GPMMPXJOH NBQQJOH GSPN DJ�
QIFSUFYU UP QMBJOUFYU�

`2/m+2U��jj3k8d6dNk939*�1"Ny6*j.3�dy3�6- y- XXXV → ��jj
`2/m+2U8d"1y�j191d.6R*Nd8�8"R6*��"3*6e"- y- XXXV → 8d"1
`2/m+2U*Ny3d988y*9R8de863"R8"98196e9�N1- y- XXXV → *Ny3

$IBOHJOH UIF JOEFY QBSBNFUFS NJHIU QSPEVDF UIF GPMMPXJOH�

`2/m+2U��jj3k8d6dNk939*�1"Ny6*j.3�dy3�6- R- XXXV → �jj3
`2/m+2U8d"1y�j191d.6R*Nd8�8"R6*��"3*6e"- R- XXXV → d"1y
`2/m+2U*Ny3d988y*9R8de863"R8"98196e9�N1- R- XXXV → Ny3d

����� 1SFDPNQVUFE IBTI DIBJO 	1$)$
 UBCMF

*O UIJT QBSU
 ZPV XJMM HFOFSBUF B QSFDPNQVUFE IBTI DIBJO 	1$)$
 UBCMF�
5P HFOFSBUF B 1$)$ UBCMF
 ZPV XJMM OFFE UP SFVTF ZPVS ;2MSH�BMi2ti
GVODUJPO GSPN 1BSU �� 8SJUF B UBCMF�HFOFSBUJOH GVODUJPO UIBU IBT UIF GPM�



��

MPXJOH TJHOBUVSF�
BMi ;2Mh�#H2Ui�#H2ivT2ni ivT2-

BMi rB/i?-
BMi ?2B;?i-
+?�`  F2vbVc

XIFSF ivT2 JT UIF GPMMPXJOH $ 2MmK
ivT2/27 2MmK i�#H2ivT2 &

1s>�lahAo1-
_�L.PJ-
_�AL"Pq

' i�#H2ivT2nic

XIFSF ?2B;?i JT UIF OVNCFS PG DIBJOT UP CF HFOFSBUFE
 XIFSF rB/i? JT
UIF OVNCFS PG SFEVDUJPOT BQQMJFE JO B HJWFO DIBJO
 BOE XIFSF F2vb JT B
QPJOUFS UP BO BSSBZ UIBU TUPSFT UIF IBTI UBCMFrT LFZT GPS MBUFS EFBMMPDBUJPO�

5IF GVODUJPO TIPVME SFUVSO UIF OVNCFS PG DIBJOT JOTFSUFE JOUP UIF
UBCMF�

3FNFNCFS GSPN UIF SFBEJOH UIBU B 1$)$ UBCMF NBQT QMBJOUFYUT UP
QMBJOUFYUT� $JQIFSUFYUT BSF OPU TUPSFE JO UIF UBCMF BU BMM�

"T JO QBSU �
 * TVHHFTU VTJOH UIF ?b2�`+? IBTI UBCMF JNQMFNFOUBUJPO

XIFSF UIF F2v JT B QMBJOUFYU TUBSUJOH QPJOU BOE UIF /�i� JT B QMBJOUFYU
FOEJOH QPJOU� #FDBVTF ?b2�`+? DBOOPU TUPSF EVQMJDBUF LFZT
 ZPV XJMM
CF MJNJUFE UP TUPSJOH POMZ POF DIBJO GPS B HJWFO TUBSUJOH QPJOU� 5IFSF�
GPSF
 TPNF DIBJOT XJMM OFFE UP CF EJTDBSEFE� * MFBWF JU UP ZPV UP EFDJEF
XIFUIFS ZPV TIPVME EJTDBSE UIF OFX DIBJO PS UIF PME DIBJO� &JUIFS XBZ

EFDSZQUJPO SBUFT XJMM CF MPXFS UIBO JG ZPV VTF B EBUB TUSVDUVSF UIBU EPFT
OPU EJTDBSE DIBJOT� 'PS UIF QVSQPTFT PG BTTJHONFOUT
 EJTDBSEJOH DIBJOT
JT aOF
 CVU JG ZPV XBOU BO FYUSB DIBMMFOHF
 USZ EFTJHOJOH BO BMUFSOBUJWF
EBUB TUSVDUVSF�

:PV NVTU CF BCMF UP HFOFSBUF UIF GPMMPXJOH UBCMF UZQFT�

u 1s>�lahAo1� (FOFSBUF B 1$)$ UBCMF PG TJ[F rB/i? × ?2B;?i CZ TZT�
UFNBUJDBMMZ FOVNFSBUJOH BMM QPTTJCMF QMBJOUFYUT� *G rB/i? × ?2B;?i
< |P |
 XIFSF P JT UIF TFU PG BMM QPTTJCMF QMBJOUFYUT
 UIFO KVTU FOVNFS�
BUF UIF aSTU rB/i? × ?2B;?i QBTTXPSET�

u _�L.PJ� (FOFSBUF B 1$)$ UBCMF PG TJ[F rB/i? × ?2B;?i CZ SBOEPNMZ
TFMFDUJOH QMBJOUFYUT�

u _�AL"Pq� (FOFSBUF B SBJOCPX UBCMF PG TJ[F rB/i? × ?2B;?i CZ SBO�
EPNMZ TFMFDUJOH QMBJOUFYUT�

/PUF UIBU UIF POMZ EJêFSFODF CFUXFFO BO PSEJOBSZ QSFDPNQVUFE IBTI
DIBJO UBCMF BOE B SBJOCPX UBCMF JT IPX SFEVDFST BSF BQQMJFE� *O BO PS�
EJOBSZ UBCMF
 POF BQQMJFT B aYFE SFEVDFS 	F�H�
 `2/m+2U+BT?2`i2ti- y-
XXXV
 BU FWFSZ TUFQ JO B DIBJO� *O B SBJOCPX UBCMF
 POF BQQMJFT B EJêFSFOU
SFEVDFS GPS FWFSZ SFEVDUJPO TUFQ JO B DIBJO�
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'PS FYBNQMF
 UIF aSTU SFEVDUJPONJHIU CF DBMMFEXJUI `2/m+2U+BT?2`i2ti0-
y- XXXV
 UIF TFDPOE SFEVDUJPONJHIU CF DBMMFEXJUI `2/m+2U+BT?2`i2ti1-
R- XXXV
 UIF UIJSE SFEVDUJPONJHIU CF DBMMFEXJUI `2/m+2U+BT?2`i2ti2-
k- XXXV
 BOE TP PO
 VQ UP `2/m+2U+BT?2`i2tiw−1- M- XXXV
 XIFSF w

JT UIF XJEUI PG UIF UBCMF�

����� $POWFSU GSPN +?�` DJQIFSUFYU UP mBMi3ni BSSBZ
"U TPNF QPJOU EVSJOH UIJT MBC
 ZPVXJMM OFFE UP DPOWFSU GSPN UIF CBTF���
FODPEFE IBTI TUSJOHT TUPSFE JO UIF FODSZQUFE QBTTXPSE EBUBCBTF UP UIF
mBMi3ni BSSBZT UIBU UIF .%� WBMVFT UIBU ZPVS ?�b? BOE `2/m+2 GVOD�
UJPOT VTF� 5P EP UIJT
 ZPV XJMM IBWF UP UIJOL CBDL UP $4$* ��� B CJU�
)FSFrT UIF TJHOBUVSF PG UIF GVODUJPO ZPV TIPVME XSJUF�

pQB/ ?�b?6`QKai`BM;U+?�` +BT?2`i2ti- mBMi3ni /biV

XIFSF +BT?2`i2ti JT B IFYBEFDJNBM TUSJOH MJLF
R998e.1.dj�6N98*1k"j�66dkey.9"j9 BOE /bi JT BO BSSBZ PG mBMi3ni
WBMVFT CJH FOPVHI UP TUPSF UIF OVNFSJD SFQSFTFOUBUJPO PG B IBTI�

5IJT QSPCMFN JT OPU IBSE JG ZPV CSFBL JU EPXO JOUP QJFDFT� 5IF NPTU
JNQPSUBOU QJFDF PG JOGPSNBUJPO JT UIBU FBDI QBJS PG IFYBEFDJNBM EJHJUT
FODPEFT B TJOHMF CZUF� 3FDBMM UIBU B mBMi3ni JT B CZUF�

'PS FYBNQMF
 UIF IFYBEFDJNBM TUSJOH "9 JT UIF EFDJNBM OVNCFS R3y�
8F IBOEMF FBDI IFYBEFDJNBM DIBSBDUFSwPOF OJCCMFwBU B UJNF� 5IF MPX�
PSEFS IFYBEFDJNBM OJCCMF 9 JT UIF EFDJNBM WBMVF 9� 5IF IJHI�PSEFS IFY�
BEFDJNBM OJCCMF " JT UIF EFDJNBM OVNCFS RR× Re� 5P aOE UIF DPNCJOFE
WBMVF
 BEE UIF UXP OVNCFST UPHFUIFS� "9 = 4 + 11× 16 = 180�

*G ZPVrWF JNQMFNFOUFE UIJT TUFQ DPSSFDUMZ
 ZPV TIPVME CF BCMF UP DPN�
QVUF B sSPVOE USJQt PG B CBTF��� FODPEFE IBTI TUSJOH UISPVHI ZPVS
?�b?6`QKai`BM; BOE ?�b?hQai`BM; GVODUJPOT� 5IF TUBSUJOH BOE FOEJOH
TUSJOHT TIPVME CF UIF TBNF� 'PS FYBNQMF


+?�`  +BT?2`i2ti 4 ]R998e.1.dj�6N98*1k"j�66dkey.9"j9]c
mBMi3ni +i(*hLlJ"uh1a)c
?�b?6`QKai`BM;U+BT?2`i2ti- +iVc
+?�` +BT?2`i2tik(>�a>>1sG1L)c
?�b?hQai`BM;U+i- +BT?2`i2tikVc
T`BMi7U]^Wb^gBbg^Wb^$M]- +BT?2`i2ti- +BT?2`i2tikVc

5IF BCPWF TIPVME QSJOU PVU�
^R998e.1.dj�6N98*1k"j�66dkey.9"j9^ Bb ^R998e.1.dj�6N98*1k"j�66dkey.9"j9^

����� 1$)$ UBCMF MPPLVQT
5P MPPLVQ B EFDSZQUJPO
 ZPV XJMM OFFE UP TVQQMZ UIF GPMMPXJOH MPPLVQ
GVODUJPO�



��

pQB/ HQQFmTU+?�` +BT?2`i2ti-
i�#H2ivT2ni ii-
BMi rB/i?-
BMi ?2B;?i-
+?�` #m7Vc

XIFSF +BT?2`i2ti JT B DJQIFSUFYU TUSJOH
 ii JT UIF UBCMF UZQF
 rB/i? JT UIF
UBCMFXJEUI 	PS DIBJO MFOHUI

 BOE ?2B;?i JT UIF UBCMF IFJHIU 	PS OVNCFS
PG DIBJOT
�

5IF GVODUJPO TIPVME SFUVSO i`m2 JG B EFDSZQUJPOXBT GPVOE
 PUIFSXJTF
JU TIPVME SFUVSO 7�Hb2� :PV DBO VTF #QQH WBMVFT JO $ CZ JODMVEJOH UIF
GPMMPXJOH IFBEFS�

OBM+Hm/2 Ibi/#QQHX?=

5IF BMHPSJUIN GPS QFSGPSNJOH B 1$)$ MPPLVQ JT EJTDVTTFE JO UIF
s5SBEJOH 5JNF GPS 4QBDFt SFBEJOH� /PUF UIBU MPPLVQT GPS SBJOCPX UB�
CMFT XPSL EJêFSFOUMZ UIBO GPS WBOJMMB 1$)$ UBCMFT
 CFDBVTF TFBSDIJOH B
DIBJO GPS B DJQIFSUFYU JOWPMWFT OPU KVTU IBTIJOH BOE SFEVDJOH
 CVU IBTI�
JOH BOE SFEVDJOH VTJOH UIF TBNF TFRVFODF PG SFEVDUJPOT VTFE UP PSJHJ�
OBMMZ DPOTUSVDU UIF UBCMF� *G UIJT EPFT OPU NBLF TFOTF UP ZPV
 * TUSPOHMZ
SFDPNNFOE TJNVMBUJOH B SBJOCPX UBCMF MPPLVQ PO QBQFS 	QFSIBQT XJUI
TPNF IFMQ GSPN UIF SFGFSFODF JNQMFNFOUBUJPO
 VOUJM ZPV TFF XIZ�

����� (FOFSBUJOH B DSBDLFE QBTTXPSE EBUBCBTF

'JOBMMZ
 BT JO 1BSU �
 ZPVS K�BMNFUIPE TIPVME SFBE UIF QBTTXPSEEBUBCBTF
	SFVTJOH ZPVS `2�/S�bbrQ`/b GVODUJPO

 HFOFSBUF B UBCMF PG UIF SFRVFTUFE
UZQF 	VTJOH ;2Mh�#H2

 BOE UIFO TIPVME BUUFNQU UP EFDSZQU BMM PG UIF
QBTTXPSE IBTIFT TUPSFE JO UIF EBUBCBTF 	VTJOH UIF HQQFmT GVODUJPO


XSJUJOH PVU UIF POFT JU DBO EFDSZQU UP B aMF�

:PVS JNQMFNFOUBUJPO TIPVME SFQPSU UIF GPMMPXJOH UXP TUBUJTUJDT�

�� UIF OVNCFS PG IBTI DIBJO DPMMJTJPOT 	J�F�
 UIF OVNCFS PG IBTI DIBJOT
XJUI UIF TBNF FOEQPJOU

 BOE

�� UIF OVNCFS PG TVDDFTTGVM EFDSZQUJPOT�

:PV TIPVME FYQFDU UIBU ZPVS DPEF XJMM CF UFTUFE BHBJOTU CPUI UIF TVQ�
QMJFE EBUBCBTF BOE B EBUBCBTF PG NZ DIPPTJOH� /PUF UIBU BOZ UFDIOJRVF
CBTFE PO QSFDPNQVUFE IBTI DIBJOT JT VOMJLFMZ UP CF ���� TVDDFTTGVM BU EF�
DSZQUJOH BMM PG UIF IBTIFT
 CFDBVTF DPMMJTJPOT BSF IBSE UP BWPJE� /POFUIF�
MFTT
 JG ZPVS MPPLVQ GBJMT DMPTF UP ���� PG UIF UJNF
 TPNFUIJOH JT XSPOH
XJUI ZPVS DPEF�

5IF GPMMPXJOH DIBSU
 HFOFSBUFE VTJOH NZ PXO DPEF
 TIPVME HJWF ZPV
B TFOTF PG UIF LJOET PG EFDSZQUJPO SBUFT ZPV DBO FYQFDU XJUI B DPSSFDU
JNQMFNFOUBUJPO�
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��� 3FbFDUJPO 2VFTUJPOT
1SPWJEF BOTXFST UP UIF GPMMPXJOH RVFTUJPOT JO B aMF DBMMFE S_P"G1JaXK/�

�� 5IF QBTTXPSE TDIFNF JO 1BSU � IBT ��
��� QPTTJCMF QBTTXPSET� )PX
NBOZ QBTTXPSET XPVME BO VQ�UP�� DIBSBDUFS BMQIBOVNFSJD 	VQQFS�
DBTF BOE MPXFSDBTF
 TDIFNF IBWF
 BTTVNJOH UIBU UIF FNQUZ QBTTXPSE
JT EJTBMMPXFE &YQMBJO ZPVS EFSJWBUJPO�

�� 6TJOH ZPVS PXO JNQMFNFOUBUJPO BT B CFODINBSL
 IPX MPOH EP ZPV
FTUJNBUF UIBU JU XPVME UBLF UP HFOFSBUF B EJDUJPOBSZ GPS UIF TDIFNF JO
UIF QSFWJPVT RVFTUJPO 

�� )PXNBOZ <NFHB�HJHB�UFSB�QFUB> CZUFTXPVME JU UBLF UP TUPSF B QBTT�
XPSE EJDUJPOBSZ GPS TVDI B TDIFNF BTTVNJOH UIBU QBTTXPSE aFMET
BSF BMXBZT � CZUFT 	XIFSF FOUSJFT TIPSUFS UIBO � CZUFT BSF /6--�
QBEEFE
 BOE XIFSF QBTTXPSE IBTIFT BSF �� CZUF .%� IBTIFT 'PS
TJNQMJDJUZ
 JHOPSF UIF FYJTUFODF PG IBTI DPMMJTJPOT�



��

�� (JWFO ZPVS BOTXFS UP UIF QSFWJPVT RVFTUJPO
 XIBU BSF UIF ESBXCBDLT
XIFO VTJOH ZPVS EJDUJPOBSZ BUUBDL JNQMFNFOUBUJPO GPS B QBTTXPSE
TDIFNF MJLF UIF POF EJTDVTTFE JO UIF QSFWJPVT RVFTUJPOT 5IJOL BCPVU
UIF DPNQVUF SFTPVSDFT ZPV BDUVBMMZ VTFE XIFO QFSGPSNJOH ZPVS BU�
UBDL 	$16
 3".
 EJTL� IJOU� XIFSF EJE ZPV TUPSF EBUB TUSVDUVSFT BT
ZPV DBSSJFE PVU ZPVS BUUBDL 
� )PX NJHIU ZPV NPEJGZ ZPVS EJDUJP�
OBSZ BUUBDL JNQMFNFOUBUJPO UP BEESFTT UIF MJNJUBUJPOT ZPV JEFOUJGZ 

�� 8IZ BSF XF VOBCMF UP EFDSZQU BMM PG UIF QBTTXPSET JO 1BSU � %P ZPV
UIJOL B EJêFSFOU SFEVDFS XPVME IFMQ 

��� #POVT
$PNQVUF UIF TVDDFTT QSPCBCJMJUZ GPSNVMB GPVOE BU UIF UPQ PG QBHF �
JO UIF QBQFS s.BLJOH B 'BTUFS $SZQUBOBMZUJD 5JNF�.FNPSZ 5SBEF�0êt�
8IBU JT UIF FYQFDUFE TVDDFTT QSPCBCJMJUZ GPS B UBCMF PG XJEUI �� BOE B
IFJHIU PG ���� /PUF UIBU 0FDITMJO TUBUFT UIBU UIF QSPCBCJMJUZ UIBU BOZ
UXPQMBJOUFYUT DPMMJEF JT 1

m 
 XIFSFm JT UIF OVNCFS PG QPTTJCMF QMBJOUFYUT

XIJDI BTTVNFT
 TPNFXIBU PQUJNJTUJDBMMZ
 UIBU CPUI UIF IBTI GVODUJPO
BOE SFEVDFS TFMFDU WBMVFT QFSGFDUMZ VOJGPSNMZ BU SBOEPN� 5IF OVNCFS
PG TVDDFTTFT ZPV PCTFSWF XJMM QSPCBCMZ CF MPXFS� &TUJNBUF ZPVS IBTI
DPMMJTJPO QSPCBCJMJUZ FNQJSJDBMMZ CZ HFOFSBUJOH B UBCMF PG XJEUI � BOE B
IFJHIU PG m� )PX DMPTF JT ZPVS JNQMFNFOUBUJPO "MTP OPUF UIBU 0FDI�
TMJOrT OPUBUJPO JT B MJUUMF EJêFSFOU UIBO UIF OPUBUJPO XF VTF JO DMBTT�

��� %FWFMPQNFOU 5JQT
5IJT BTTJHONFOU NBZ TFFN PWFSXIFMNJOH� JO BDUVBMJUZ
 MJLF NPTU TPGU�
XBSF
 JU NFSFMZ DPOUBJOT B MBSHF OVNCFS PG TNBMM TUFQT� 8PSL TZTUFN�
BUJDBMMZ
 aOJTIJOH Pê FBDI TUFQ
 BOE ZPV XJMM TVDDFTTGVMMZ DPNQMFUF UIF
FOUJSF BTTJHONFOU�

u 5IF QBTTXPSE TDIFNF XF BSF BUUBDLJOH IBT 164 QPTTJCMF QBTTXPSET

XIJDI JT B CJH�JTI OVNCFS� #VU OPOF PG UIF UFDIOJRVFT BCPWF BDUVBMMZ
EFQFOE PO UIBU OVNCFS� %P ZPVSTFMG B GBWPS BOE XPSL PO B TNBMMFS
JOTUBODF PG UIF QSPCMFN� 'PS FYBNQMF
 ZPV NJHIU EFaOF B DPOTUBOU
SqG1L UIBU TBZT IPX MPOH B QBTTXPSE JT
 BOE EVSJOH EFWFMPQNFOU

O/27BM2 SqG1L R� 5IJT XJMM NBLF UFTUJOH NVDI GBTUFS
 TJODF ZPV DBO
NBOVBMMZ DIFDL CZ IBOE XIFUIFS ZPVS DPEF JT EPJOH UIF SJHIU UIJOH�
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u $JQIFSUFYUT BSF B mBMi3ni 
 XIJDI JT B MJUUMF CJU PG B QBJO
 TJODF ZPV
DBOrU QSJOU UIFN EJSFDUMZ EVSJOH EFCVHHJOH� %P ZPVSTFMG B GBWPS BOE
VTF UIF sQSFUUZ QSJOUt GVODUJPO GPS DJQIFSUFYUT XF DBNF VQ XJUI TP
UIBU ZPV DBO QSJOU UIFN JO EFCVH PVUQVU�

u :PV TIPVME CF BCMF UP TJNVMBUF EJDUJPOBSZ
 QSFDPNQVUFE IBTI DIBJO

BOE SBJOCPX UBCMF MPPLVQT PO QBQFS� #F TVSF UP XPSL UISPVHI FBDI
BMHPSJUIN PO QBQFS aSTU� *G ZPV BSF TUSVHHMJOH XJUI UIJT QBSU
 * BN
IBQQZ UP NFFU XJUI ZPV EVSJOH PëDF IPVST� 8PSLJOH XJUI B GSJFOE
PO MPPLVQT JT BMTP BO FYDFMMFOU VTF PG B TUVEZ HSPVQ
 QBSUJDVMBSMZ TJODF
* UIJOL UIBU QFSGPSNJOH B MPPLVQ PO QBQFS JT B GBJS RVFTUJPO UP BTL PO B
NJEUFSN FYBN�� � )*/5 )*/5 )*/5�

u 'JOBMMZ
 JUrT OPU B CBE JEFB UP JNQMFNFOU ;2Mh�#H2 BOE HQQFmT aSTU
POMZ GPS UIF 1s>�lahAo1 TDIFNF
 UIFO UIF _�L.PJ TDIFNF
 UIFOaOBMMZ
UIF _�AL"Pq TDIFNF� &BDI TDIFNF BEET B MJUUMF CJU PG DPNQMFYJUZ
 TP
ZPV DBO SVMF PVU QSPCMFNT CZ CVJMEJOH ZPVS UPPM FOE�UP�FOE GPS UIF
TJNQMFTU TDIFNF 	1s>�lahAo1
 aSTU�

��� -BC %FMJWFSBCMFT
#Z UIF TUBSU PG MBC
 ZPV TIPVME TFF B OFXQSJWBUF SFQPTJUPSZ DBMMFE +bjjRH�#yknTr+`�+F@la1_L�J1
JO ZPVS(JU)VC BDDPVOU 	XIFSF la1_L�J1 JT SFQMBDFE CZ ZPVS VTFSOBNF
�
'PS UIJT MBC
 QMFBTF TVCNJU UIF GPMMPXJOH�

+bjjRH�#yknTr+`�+F @&la1_L�J1'f
"lAG.AL:XK/
S_P"G1JaXK/
_1�.J1XK/
+`�+FmiBHX+
+`�+FmiBHX?
/B+i�ii�+FX+
2T�bbrQ`/X/#
?�b?+?�BMX+
J�F27BH2

XIFSF UIF X+
 X?
 BOE J�F27BH2aMFT DPOUBJO ZPVSXFMM�EPDVNFOUFE TPVSDF
DPEF� :PV NBZ BMTP BEE BEEJUJPOBM TPVSDF aMFT JG ZPV XBOU�

*U JT BMXBZT B HPPE QSBDUJDF UP DSFBUF B TNBMM TFU PG UFTUT UP GBDJMJUBUF EF�
WFMPQNFOU
 BOE ZPV BSF FODPVSBHFE UP EP TP IFSF�

"T JO BMM MBCT
 ZPV XJMM CF HSBEFE PO EFTJHO
 EPDVNFOUBUJPO
 TUZMF
 BOE
DPSSFDUOFTT� #F TVSF UP EPDVNFOU ZPVS QSPHSBN XJUI BQQSPQSJBUF DPN�
NFOUT
 JODMVEJOH B HFOFSBM EFTDSJQUJPO BU UIF UPQ PG UIF aMF
 BOE B EF�
TDSJQUJPO PG FBDI GVODUJPO XJUI QSF� BOE QPTU�DPOEJUJPOT XIFO BQQSP�



��

QSJBUF� "MTP
 VTF DPNNFOUT BOE EFTDSJQUJWF WBSJBCMF OBNFT UP DMBSJGZ
TFDUJPOT PG UIF DPEF XIJDI NBZ OPU CF DMFBS UP TPNFPOF USZJOH UP VOEFS�
TUBOE JU�

8IFOFWFS ZPV TFF ZPVSTFMG EVQMJDBUJOH GVODUJPOBMJUZ
 DPOTJEFS NPWJOH
UIBU DPEF UP B IFMQFS GVODUJPO� 5IFSF BSF TFWFSBM PQQPSUVOJUJFT JO UIJT
MBC UP TJNQMJGZ ZPVS DPEF CZ VTJOH IFMQFS GVODUJPOT�

���� 4VCNJUUJOH :PVS -BC
"T ZPV DPNQMFUF QPSUJPOT PG UIJT MBC
 ZPV TIPVME +QKKBi ZPVS DIBOHFT
BOE Tmb? UIFN� $PNNJU FBSMZ BOE PGUFO� 8IFO UIF EFBEMJOF BSSJWFT

XF XJMM SFUSJFWF UIF MBUFTU WFSTJPO PG ZPVS DPEF� *G ZPV BSF DPOaEFOU UIBU
ZPV BSF EPOF
 QMFBTF VTF UIF QISBTF ]G�# am#KBbbBQM] BT UIF DPNNJU
NFTTBHF GPS ZPVS aOBM DPNNJU� *G ZPV MBUFS EFDJEF UIBU ZPV IBWF NPSF
FEJUT UPNBLF
 JU JT 0,�8FXJMM MPPL BU UIF MBUFTU DPNNJU CFGPSF UIF EFBE�
MJOF�

#F TVSF UP QVTI ZPVS DIBOHFT UP (JU)VC� 5P WFSJGZ ZPVS DIBOHFT
PO (JU)VC
 OBWJHBUF JO ZPVS XFC CSPXTFS UP ZPVS QSJWBUF SFQPTJUPSZ
PO (JU)VC� *U TIPVME CF BWBJMBCMF BU IUUQT���HJUIVC�DPN�XJMMJBNT�
DT�DT���MBC��@QXDSBDL�\64&3/".&^� :PV TIPVME TFF BMM DIBOHFT SF�
bFDUFE JO UIF aMFT UIBU ZPV Tmb?� *G OPU
 HP CBDL BOENBLF TVSF ZPV IBWF
CPUI DPNNJUUFE BOE QVTIFE�

%P OPU JODMVEF JEFOUJGZJOH JOGPSNBUJPO JO UIF DPEF UIBU ZPV TVC�
NJU� 8F XJMM LOPX UIBU UIF aMFT BSF ZPVST CFDBVTF UIFZ BSF JO ZPVS
;Bi SFQPTJUPSZ� 8F HSBEF ZPVS MBC QSPHSBNT BOPOZNPVTMZ UP BWPJE
CJBT� *O ZPVS _1�.J1XK/ aMF
 QMFBTF DJUF BOZ TPVSDFT PG JOTQJSBUJPO PS
DPMMBCPSBUJPO 	F�H�
 DPOWFSTBUJPOT XJUI DMBTTNBUFT
� 8F UBLF UIF IPOPS
DPEF WFSZ TFSJPVTMZ
 BOE TP TIPVME ZPV� 1MFBTF JODMVEF UIF TUBUFNFOU ]A
�K i?2 bQH2 �mi?Q` Q7 i?2 rQ`F BM i?Bb `2TQbBiQ`vX] JO B DPN�
NFOU BU UIF UPQ PG ZPVS $ aMFT�

���� #POVT� 'FFECBDL
* BN BMXBZT MPPLJOH UP JNQSPWF PVS MBCT� 'PS POF CPOVT QFSDFOUBHF
QPJOU
 QMFBTF TVCNJU BOTXFST UP UIF GPMMPXJOH RVFTUJPOT VTJOH UIF BOPOZ�
NPVT GFFECBDL GPSN GPS UIJT DMBTT�

�� )PX EJëDVMU XBT UIJT BTTJHONFOU PO B TDBMF GSPN � UP � 	� � TVQFS

https://williams-cs.github.io/cs331-f21-www/feedback.html
https://williams-cs.github.io/cs331-f21-www/feedback.html


Įĝğ �� ĵĝĸĸĿĳķĢ ĠķĝĠĭĨıĦ ��

FBTZ
 ���
 � � TVQFS IBSE
 8IZ 

�� %JE UIJT BTTJHONFOU IFMQ ZPV UP VOEFSTUBOE QBTTXPSE BUUBDLT 

�� *T UIFSF JT POF TLJMM�UFDIOJRVF UIBU ZPV TUSVHHMFE UP EFWFMPQ EVSJOH
UIJT MBC 

�� :PVS OBNF
 GPS UIF CPOVT QPJOU 	JG ZPV XBOU JU
�

���� #POVT� .JTUBLFT
%JEZPVaOE BOZNJTUBLFT JO UIJTXSJUFVQ *G TP
 BEE BaMF DBMMFE JAah�E1aXK/
UP ZPVS (JU)VC SFQPTJUPSZ BOE QSPWJEF B CVMMFUFE MJTU PG NJTUBLFT� #F
TVSF UP FYQMBJO UIFN JO FOPVHI EFUBJM UIBU * DBO WFSJGZ UIFN� 'PS FYBN�
QMF
 ZPV NJHIU XSJUF
 q?2`2 Bi b�vb ]#vT�bbgi?2g�mtBHB�`vgb2MbQ`] vQm b?QmH/ ?�p2

r`Bii2M ]#vT�bbgi?2gT`BK�`vgb2MbQ`]X
 uQm bT2HH2/ ]+QHH2;2] r`QM; U]+QHH2D]VX
 � [m�/`BH�i2`�H ?�b 7Qm` 2/;2b- MQi ]iQQgK�MvgiQg+QmMi] �b vQm

bi�i2X

'PS FBDI NJTUBLF * BN BCMF UP WBMJEBUF
 * XJMM BXBSE MJNJUFE CPOVT
DSFEJU
 OPU UP FYDFFE ���� PG ZPVS HSBEF�
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