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&YFDVUJWF�4VNNBSZ

5IF�SFMJBCMF�BUUBJONFOU�PG�RVBMJUZ�SFRVJSFNFOUT�JT�TUJMM�B�NBKPS�XFBLOFTT�PG�UIF�
PCKFDU�PSJFOUFE�EFWFMPQNFOU�QBSBEJHN�XJUI�B�TJHOJGJDBOU�QSPQPSUJPO�PG�PCKFDU�
PSJFOUFE�TZTUFNT�FJUIFS�GBJMJOH�UP�XPSL�DPSSFDUMZ�PS�GBJMJOH�UP�EP�TP�JO�B�XBZ�UIBU�
NFFUT�OPO�GVODUJPOBM�SFRVJSFNFOUT��0OF�PG�UIF�NBJO�SFBTPOT�GPS�UIJT�QSPCMFN�JT�
UIF�EJTDSFQBODZ�CFUXFFO�UIF�WBSJPVT�PCKFDU�PSJFOUFE�MBOHVBHFT�OPUBUJPOT�UZQJ�
DBMMZ�VTFE�EVSJOH�UIF�DPVSTF�PG�BO�PCKFDU�PSJFOUFE�QSPKFDU�BOE�UIF�MBDL�PG�XFMM�
EFGJOFE�NBQQJOHT�CFUXFFO�UIFN��5IJT�QBQFS�EFTDSJCFT�B�QSBDUJDBM�TUSBUFHZ�GPS�
BEESFTTJOH�UIJT�QSPCMFN�LOPXO�BT�4035�XIJDI�JT�CBTFE�PO�UXP�GVOEBNFOUBM�
UFOFUT��EJTUJOHVJTIJOH�BOE�TUSJDUMZ�TFQBSBUJOH�SFGJOFNFOU�GSPN�USBOTMBUJPO�BOE�
UIF�EFGJOJUJPO�PG�B�DPNNPO�DPSF�TFU�PG�PCKFDU�PSJFOUFE�JNQMFNFOUBUJPO�DPO�
DFQUT�UP�NJOJNJ[F�UIF�HBQ�CFUXFFO�PCKFDU�PSJFOUFE�NPEFMT�BOE�QSPHSBNT��
8IFO�VTFE�JO�B�TZTUFNBUJD�XBZ�4035�DBO�OPU�POMZ�JNQSPWF�UIF�RVBMJUZ�PG�BO�
PCKFDU�PSJFOUFE�TZTUFN�CVU�DBO�BMTP�TJHOJGJDBOUMZ�JODSFBTF�DPOGJEFODF�UIBU�UIF�
EFTJSFE�RVBMJUZ�MFWFMT�IBWF�CFFO�BUUBJOFE��5IF�BQQSPBDI�JT�BQQMJDBCMF�UP�NPTU�
NBKPS�NPEFMJOH�BOE�QSPHSBNNJOH�MBOHVBHFT�BMUIPVHI�JO�UIJT�QBQFS�XF�DPO�
DFOUSBUF�PO�UIF�6.-�BOE�$���

,FZXPSET� 6.-�3FGJOFNFOU�5SBOTMBUJPO�1BUUFSOT�0CKFDU�0SJFOUFE�%FWFMPQNFOU
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� *OUSPEVDUJPO

5IF�XJEFTQSFBE�BEPQUJPO�PG�PCKFDU�UFDIOPMPHZ�PWFS�UIF�QBTU�EFDBEF�IBT�
CSPVHIU�NBOZ�BEWBOUBHFT�UP�UIF�TPGUXBSF�JOEVTUSZ�CVU�JODSFBTFE�RVBMJUZ�JT�OPU�
OPSNBMMZ�WJFXFE�BT�POF�PG�UIFN��"�IJHI�QSPQPSUJPO�PG�PCKFDU�PSJFOUFE�TZTUFNT�
TUJMM�FJUIFS�GBJM�UP�XPSL�DPSSFDUMZ�PS�EP�TP�JO�B�XBZ�UIBU�GBMMT�TIPSU�PG�DFSUBJO�OPO�
GVODUJPOBM�SFRVJSFNFOUT��.PSFPWFS�PCKFDU�PSJFOUFE�NFUIPET�TUJMM�MBH�B�MPOH�XBZ�
CFIJOE�MFBEJOH�TUSVDUVSFE�NFUIPET�TVDI�BT�$MFBOSPPN�<��>�XIFO�JU�DPNFT�UP�
TZTUFNBUJD�RVBMJUZ�BUUBJONFOU��5IJT�JT�SFGMFDUFE�JO�UIF�GBDU�UIBU�JO�EPNBJOT�XIFSF�
SFMJBCJMJUZ�JT�B�QSJNBSZ�DPODFSO�UIF�PCKFDU�PSJFOUFE�BQQSPBDI�JT�TUJMM�SBSFMZ�VTFE�JO�
JUT�GVMM�HFOFSBMJUZ<��>�

"MUIPVHI�SFRVJSFNFOUT�TQFDJGJDBUJPO�TIPSUDPNJOHT�BDDPVOU�GPS�NBOZ�RVBMJUZ�
QSPCMFNT�B�MBSHF�QSPQPSUJPO�PG�EFGFDUT�BSF�TUJMM�JOUSPEVDFE�JO�UIF�NBQQJOH�PG�
UIF�SFRVJSFNFOUT�TQFDJGJDBUJPO�UP�FYFDVUBCMF�DPEF��*U�JT�UFNQUJOH�UIFSFGPSF�UP�
MBZ�NVDI�PG�UIF�CMBNF�GPS�MPX�RVBMJUZ�JO�PCKFDU�PSJFOUFE�TZTUFNT�PO�QPPS�WFSJGJ�
DBUJPO�TJODF�UIJT�JT�UIF�BDUJWJUZ�XIJDI�JT�TVQQPTFE�UP�BTTVSF�UIF�JOUFHSJUZ�PG�UIF�
NBQQJOH��)PXFWFS�JO�UIF�DBTF�PG�PCKFDU�PSJFOUFE�EFWFMPQNFOU�UIJT�XPVME�CF�
VOGBJS��7FSJGJDBUJPO�UFDIOJRVFT�TVDI�BT�JOTQFDUJPO�DBO�POMZ�XPSL�FGGFDUJWFMZ�
XIFO�UIFSF�JT�TPNFUIJOH�UP�WFSJGZ�CVU�VOGPSUVOBUFMZ�UIJT�JT�SBSFMZ�UIF�DBTF�JO�
SFBM�XPSME�QSPKFDUT��"�UZQJDBM�PCKFDU�PSJFOUFE�EFWFMPQNFOU�QSPKFDU�FNQMPZT�TFW�
FSBM�EJGGFSFOU�SFQSFTFOUBUJPOT�PG�UIF�TZTUFN�VOEFS�EFWFMPQNFOU�XSJUUFO�JO�WBSJ�
PVT�EJGGFSFOU�MBOHVBHFT�BOE�OPUBUJPOT�BOE�UIF�NBQQJOH�CFUXFFO�UIFN�JT�SBSFMZ�
JG�FWFS�XFMM�EFGJOFE��*O�GBDU�JO�NBOZ�DBTFT�UIF�TFNBOUJDT�PG�UIF�SFQSFTFOUBUJPOT�
BSF�OPU�FWFO�XFMM�EFGJOFE��*U�JT�OPU�TP�NVDI�WFSJGJDBUJPO�QFS�TF�UIBU�JT�UIF�QSPC�
MFN�UIFSFGPSF�CVU�UIF�MBDL�PG�XFMM�EFGJOFE�EFWFMPQNFOU�NBQQJOHT�UP�WFSJGZ�

5IF�SFDFOU�BEWFOU�PG�UIF�6.-�BT�B�TUBOEBSE�NPEFMJOH�OPUBUJPO�IBT�IBE�CPUI�B�
QPTJUJWF�BOE�OFHBUJWF�JNQBDU�PO�UIJT�QSPCMFN��5P�UIF�FYUFOU�UIBU�JU�IBT�PCWJBUFE�
UIF�VTF�PG�EJGGFSFOU�NPEFMJOH�OPUBUJPOT�JO�BOBMZTJT�BOE�EFTJHO�JU�IBT�CFFO�IFMQ�
GVM��)PXFWFS�UIF�JODSFBTFE�OVNCFS�PG�NPEFMJOH�DPODFQUT�BU�EJGGFSFOU�MFWFMT�PG�
BCTUSBDUJPO�IBT�BMTP�DPNQMJDBUFE�UIF�UBTL�PG�DPSSFDUMZ�BOE�PQUJNBMMZ�NBQQJOH�
HSBQIJDBM�PCKFDU�PSJFOUFE�NPEFMT�UP�PUIFS�PCKFDU�PSJFOUFE�SFQSFTFOUBUJPOT�TVDI�
BT�DPEF��5P�DPWFS�CPUI�BOBMZTJT�BOE�EFTJHO�UIF�6.-�JT�GPSDFE�UP�JODMVEF�TJHOJGJ�
DBOUMZ�NPSF�GFBUVSFT�UIBO�OPUBUJPOT�GPDVTFE�NPSF�TQFDJGJDBMMZ�PO�FJUIFS�BOBMZTJT�
PS�EFTJHO��4PNF�PG�UIFTF�GFBUVSFT�BSF�BU�B�WFSZ�IJHI�BCTUSBDU�MFWFM�XIJMF�PUIFST�
BSF�BU�B�WFSZ�MPX�DPODSFUF�MFWFM�TJNJMBS�UP�UIPTF�GPVOE�JO�PCKFDU�PSJFOUFE�QSP�
HSBNNJOH�MBOHVBHFT��*O�BEEJUJPO�UIF�TIFBS�TVDDFTT�PG�UIF�6.-�NFBOT�UIBU�
NBOZ�NPSF�QSPKFDUT�XJMM�CF�GBDFE�XJUI�UIF�QSPCMFN�PG�NBQQJOH�HSBQIJDBM�NPE�
FMT�JOUP�UFYUVBM�TPVSDF�DPEF�
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"O�PCWJPVT�XBZ�PG�USZJOH�UP�IFMQ�EFWFMPQFST�BDIJFWF�DPSSFDU�BOE�PQUJNBM�NBQ�
QJOHT�PG�6.-�TUZMF�NPEFMT�UP�PUIFS�PCKFDU�PSJFOUFE�SFQSFTFOUBUJPOT�JT�UP�EFGJOF�
GFBUVSF�CZ�GFBUVSF�NBQQJOH�HVJEFMJOFT�GPS�WBSJPVT�DPNCJOBUJPOT�PG�OPO�GVOD�
UJPOBM�SFRVJSFNFOUT��)PXFWFS�OPU�POMZ�XPVME�TVDI�B�m.BQQJOH�)BOECPPLn�CF�
SFRVJSFE�GPS�FBDI�UBSHFU�SFQSFTFOUBUJPO�	F�H��QSPHSBNNJOH�MBOHVBHF
�CVU�UIFSF�
XPVME�CF�TJHOJGJDBOU�SFQMJDBUJPO�PG�NBUFSJBM�JO�UIFTF�mIBOECPPLTn�CFDBVTF�PG�
UIF�DPNNPOBMJUZ�PG�VOEFSMZJOH�DPODFQUT�JO�NBJOTUSFBN�PCKFDU�PSJFOUFE�MBO�
HVBHFT��6TJOH�TVDI�B�CSVUF�GPSDF�BQQSPBDI�XPVME�NJTT�NBOZ�PQQPSUVOJUJFT�UP�
FYQMPJU�UIJT�DPNNPOBMJUZ�XJUI�BMM�UIF�BUUFOEBOU�EJTBEWBOUBHFT�PG�MPXFS�QPSUBCJM�
JUZ�IJHIFS�USBJOJOH�DPTUT�BOE�QPPSFS�NBJOUBJOBCJMJUZ�FUD��

$"4&�UPPMT�BOE�NFUB�NPEFMJOH�BQQSPBDIFT�TVDI�BT�4IMBFS�.FMMPS�<��>�IFMQ�UP�B�
DFSUBJO�FYUFOU�CZ�BVUPNBUJDBMMZ�QFSGPSNJOH�NBQQJOHT�PG�NPEFMT�UP�DPEF�CBTFE�
PO�JO�CVJMU�PS�VTFS�EFGJOFE�NBQQJOH�TUSBUFHJFT��"�DPNNPOMZ�VTFE�QISBTF�UP�
EFTDSJCF�UIF�BVUPNBUFE�DSFBUJPO�PG�UFYUVBM�DPEF�GSPN�HSBQIJDBM�NPEFMT�BOE�
CBDL�BHBJO�JT�mSPVOE�USJQ�FOHJOFFSJOH�n�)PXFWFS�UIJT�mPOF�TJ[F�GJUT�BMMn�
BQQSPBDI�PG�$"4&�UPPMT�PGUFO�MFBET�UP�TVCPQUJNBM�NBQQJOHT�PS�NBQQJOHT�UIBU�
OFFE�UP�CF�mGJOJTIFEn�NBOVBMMZ��.FUB�NPEFMJOH�UPPMT�IBWF�UIF�EJTBEWBOUBHFT�
UIBU�UIF�VTFS�TUJMM�IBT�UP�TQFDJGZ�UIF�SFRVJSFE�NBQQJOHT�BOE�UIVT�JO�BMM�MJLFMJIPPE�
XJMM�IBWF�UP�UVSO�UP�UIF�BQQSPQSJBUF�m.BQQJOH�.BOVBMn�JO�BOZ�DBTF�

*O�UIJT�QBQFS�XF�QSFTFOU�B�QSBDUJDBM�BQQSPBDI�UP�UIJT�QSPCMFN�LOPXO�BT�4035�
XIJDI�TFFLT�UP�JEFOUJGZ�BOE�FYQMPJU�UIF�DPNNPOBMJUJFT�CFUXFFO�PCKFDU�PSJFOUFE�
OPUBUJPOT�BOE�MBOHVBHFT�JO�PSEFS�UP�NJOJNJ[F�JOUFS�SFQSFTFOUBUJPO�NBQQJOHT�	J�F��
6.-�UP�DPEF
�BOE�NBYJNJ[F�JOUSB�SFQSFTFOUBUJPO�NBQQJOHT�	J�F��6.-�UP�6.-
��
5IJT�OPU�POMZ�JODSFBTFT�UIF�MJLFMZ�JOUFHSJUZ�PG�UIF�PWFSBMM�NBQQJOHT�GSPN�SFRVJSF�
NFOUT�UP�DPEF�CVU�BMTP�TJHOJGJDBOUMZ�JODSFBTFT�QPSUBCJMJUZ�CFUXFFO�EJGGFSFOU�
JNQMFNFOUBUJPOT�

5IF�BQQSPBDI�JT�CBTFE�PO�UXP�NBJO�QSJODJQMFT��5IF�GJSTU�EFTDSJCFE�JO�UIF�GPMMPX�
JOH�TFDUJPO�JT�UIF�QSJODJQMF�PG�EJTUJOHVJTIJOH�BOE�TUSJDUMZ�TFQBSBUJOH�SFGJOFNFOU�
GSPN�USBOTMBUJPO�BOE�UIF�TFDPOE�EFTDSJCFE�JO�TFDUJPO���JT�UIF�JEFB�PG�JEFOUJGZ�
JOH�B�DPSF�TFU�PG�PCKFDU�PSJFOUFE�GFBUVSFT�DPNNPO�UP�BMM�JNQPSUBOU�PCKFDU�PSJFO�
UBUJPO�SFQSFTFOUBUJPOT�MBOHVBHFT��1SBDUJDBM�QBDLBHJOH�PG�UIF�EJTUJODU�USBOTMBUJPO�
BOE�SFGJOFNFOU�HVJEFMJOFT�JT�BDIJFWFE�JO�B�TUZMF�TJNJMBS�UP�QBUUFSO�DBUBMPHVFT�<��
��>��4FDUJPO���EFTDSJCFT�UIF�PWFSBMM�NFUIPE�CVJMU�BSPVOE�UIFTF�QSJODJQMFT�BOE�
QSPWJEFT�FYBNQMFT�PG�JOUFS�6.-�SFGJOFNFOU�QBUUFSOT�BOE�6.-�$���USBOTMBUJPO�
QBUUFSOT��'JOBMMZ�TFDUJPO���DPODMVEFT�
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� 3FGJOFNFOU�7FSTVT�5SBOTMBUJPO

"�NPEFSO�TPGUXBSF�EFTJHO�QSPDFTT�UBLFT�B�IJHI�MFWFM�EFTDSJQUJPO�PG�TZTUFN�GVOD�
UJPOBMJUZ�BOE�DSFBUFT�B�DPSSFTQPOEJOH�mJNQMFNFOUBUJPOn�EFTDSJCJOH�UIF�EFUBJMT�PG�
IPX�UIF�TZTUFN�BDUVBMMZ�XPSLT��.PSFPWFS�UIJT�EFTDSJQUJPO�NVTU�CF�JO�B�IJHI�
MFWFM�QSPHSBNNJOH�MBOHVBHF�UIBU�DBO�CF�VOEFSTUPPE�CZ�B�DPNQJMFS��5IVT�UIFSF�
BSF�FTTFOUJBMMZ�UXP�NBKPS�USBOTGPSNBUJPOT�XIJDI�UBLF�QMBDF�JO�UIF�DSFBUJPO�PG�BO�
mJNQMFNFOUBUJPOn�GSPN�B�SFRVJSFNFOUT�TQFDJGJDBUJPO��SFGJOFNFOU�BOE�USBOTMB�
UJPO�

3FGJOFNFOU�JT�UIF�EFTDSJQUJPO�PG�B�HJWFO�QIFOPNFOPO�BU�B�MPXFS�MFWFM�PG�EFUBJM��
*U�JT�UIFSFGPSF�B�SFMBUJPO�CFUXFFO�UXP�EFTDSJQUJPOT�	F�H��TQFDJGJDBUJPOT�EFTJHOT�
PS�DPEF
�PG�UIF�TBNF�UIJOH�CVU�POF�UIF�BCTUSBDUJPO�DPOUBJOT�MFTT�JOGPSNBUJPO�
UIBO�UIF�PUIFS�UIF�SFBMJ[BUJPO��3FGJOJOH�BO�BCTUSBDUJPO�EPFT�OPU�JOWBMJEBUF�JU�CVU�
NFSFMZ�DPNQMFNFOUT�JU�XJUI�B�NPSF�DPODSFUF�EFTDSJQUJPO<�>��*O�UIFPSZ�B�SFGJOF�
NFOU�UBLFT�POF�BSSBOHFNFOU�PG�QJFDFT�BOE�SFBSSBOHFT�PS�FYQBOET�JU�JOUP�
BOPUIFS�PGUFO�MBSHFS�BSSBOHFNFOU��5IJT�SFTVMUT�JO�B�USFF�	TFF�'JHVSF��
�PG�NPEFMT�
DPOTUSVDUT�DPOOFDUFE�WJB�SFGJOFNFOU�SFMBUJPOTIJQT�

'JHVSF��� 3FGJOFNFOU�5SFF�<�>

5SBOTMBUJPO�JT�UIF�EFTDSJQUJPO�PG�B�HJWFO�QIFOPNFOPO�JO�UXP�EJGGFSFOU�XBZT�CVU�
BU�UIF�TBNF�MFWFM�PG�BCTUSBDUJPO��*O�DPOUSBTU�UP�SFGJOFNFOU�USBOTMBUJPO�EFTDSJCFT�
B�SFMBUJPO�CFUXFFO�UXP�EFTDSJQUJPOT�BU�UIF�TBNF�MFWFM�PG�EFUBJM��#PUI�EFTDSJQUJPOT�
BSF�PG�UIF�TBNF�UIJOH�BOE�DPOUBJO�QSFDJTFMZ�UIF�TBNF�BNPVOU�PG�JOGPSNBUJPO�
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CVU�UIFZ�VTF�EJGGFSFOU�MBOHVBHFT��"OZ�USBOTMBUJPO�XIFUIFS�GPSNBM�PS�JOGPSNBM�
IBT�B�TFU�PG�QPTTJCMF�JOQVUT�	UIF�EPNBJO
�BOE�B�TFU�PG�QPTTJCMF�PVUQVUT�	UIF�
SBOHF
��*O�UIF�DPOUFYU�PG�BO�PCKFDU�PSJFOUFE�TZTUFN�JNQMFNFOUBUJPO�UIF�EPNBJO�
JT�UIF�TFU�PG�QPTTJCMF�NPEFMT�UIBU�BSF�DSFBUFE�EVSJOH�UIF�NPEFMJOH�SFGJOFNFOU�
QSPDFTT�BOE�UIF�SBOHF�JT�UIF�TFU�PG�QPTTJCMF�QSPHSBNT�UIBU�DPVME�CF�DSFBUFE�JO�
UIF�DIPTFO�MBOHVBHF��"T�NFOUJPOFE�BCPWF�JO�UIF�BCTFODF�PG�GPSNBMMZ�EFGJOFE�
NBQQJOHT�UIF�CFTU�UIBU�DBO�CF�QSPWJEFE�JT�B�TFU�PG�HVJEFMJOFT�BOE�IFVSJTUJDT�GPS�
NBUDIJOH�FMFNFOUT�PG�B�QBSUJDVMBS�NPEFM�UP�FMFNFOUT�PG�B�QSPHSBN�

"T�BO�BOBMPHZ�PG�UIF�EJGGFSFODF�CFUXFFO�SFGJOFNFOU�BOE�USBOTMBUJPO�DPOTJEFS�
UIF�GPMMPXJOH�&OHMJTI�TFOUFODF��m*�TQFOU�UIF�EBZ�BU�XPSL�n��5IJT�DBO�CF�SFGJOFE���
m*�USBWFMMFE�UP�XPSL�PO�UIF�USBJO�XSPUF�BO�BSUJDMF�BOE�USBWFMMFE�IPNF�PO�UIF�
CVTn�PS�JU�DBO�CF�USBOTMBUFE�JOUP�TBZ�(FSNBO�m*DI�IBCF�EFO�HBO[FO�5BH�HFBSCF�
JUFUn��3FGJOFNFOU�BOE�5SBOTMBUJPO�DBO�BMTP�CF�DPNCJOFE�JO�POF�TUFQ���m*DI�CJO�
NJU�EFN�;VH�[VS�"SCFJU�HFGBISFO�IBCF�EFO�HBO[FO�5BH�BO�FJOFN�"SUJLFM�HFBS�
CFJUFU�VOE�CJO�EBOO�NJU�EFN�#VT�OBDI�)BVTF�HFGBISFO�n�

5IF�FTTFODF�UIF�RVFTUJPO�BEESFTTFE�CZ�UIJT�QBQFS�JT�IPX�CFTU�UP�HFU�GSPN�UIF�
PSJHJOBM�GPSN�	XIJDI�DPSSFTQPOET�UP�B�TQFDJGJDBUJPO
�UP�UIF�GJOBM�GPSN�	XIJDI�DPS�
SFTQPOET�UP�B�TPGUXBSF�JNQMFNFOUBUJPO
��6OGPSUVOBUFMZ�UIF�NBKPSJUZ�PG�NFUIPET�
JO�QSBDUJDBM�VTF�UPEBZ�FTQFDJBMMZ�UIPTF�PG�UIF�PCKFDU�PSJFOUFE�WBSJFUZ�IBOEMF�UIJT�
QSPCMFN�QPPSMZ��.PTU�NFUIPET�EP�OPU�FWFO�FYQMJDJUMZ�SFDPHOJ[F�UIF�EJGGFSFODF�
CFUXFFO�UIF�UXP�DPODFQUT�BOE�XIFO�UIFZ�EP�UIFZ�SBSFMZ�QSPWJEF�NFUIPEPMPH�
JDBM�TVQQPSU�GPS�TFQBSBUJOH�UIFN��"T�B�SFTVMU�TPGUXBSF�FOHJOFFST�PGUFO�GJOE�
UIFNTFMWFT�USZJOH�UP�USBOTGPSN�IJHI�MFWFM�BOBMZTJT�DPODFQUT�EJSFDUMZ�JOUP�UIF�MPX�
MFWFM�DPOTUSVDUT�PG�B�QSPHSBNNJOH�MBOHVBHF��*O�UIF�OBUVSBM�MBOHVBHF�BOBMPHZ�
HJWFO�BCPWF�UIJT�DPSSFTQPOET�UP�USBOTGPSNJOH�UIF�IJHI�MFWFM�&OHMJTI�TFOUFODF�
EJSFDUMZ�JOUP�UIF�MPX�MFWFM�(FSNBO�GPSN�

8IZ�JT�UIJT�B�QSPCMFN �#BTJDBMMZ�JU�CSFBLT�UXP�PG�UIF�NPTU�GVOEBNFOUBM�BOE�
UJNF�IPOPVSFE�QSJODJQMFT�GPS�TPMWJOH�FOHJOFFSJOH�QSPCMFNT��

%JWJEF�BOE�$PORVFS���UIF�SFEVDUJPO�PG�B�QSPCMFN�JOUP�B�TFRVFODF�PG�TFWFSBM�
TNBMMFS�QSPCMFNT�FBDI�FBTJFS�UP�VOEFSTUBOE�BOE�TPMWF�UIBO�UIF�XIPMF�

4FQBSBUJPO�PG�$PODFSOT���UIF�EFDPVQMJOH�PG�VOSFMBUFE�BTQFDUT�PG�B�QSPCMFN�UP�
FOBCMF�FBDI�UP�CF�UBDLMFE�JOEJWJEVBMMZ�VTJOH�PQUJNBM�UFDIOJRVFT�

'BJMJOH�UP�BQQMZ�UIFTF�QSJODJQMFT�CZ�USZJOH�UP�QFSGPSN�DPNQMFY�SFGJOFNFOU�BOE�
USBOTMBUJPO�UBTLT�JO�POF�DPNCJOFE�TUFQ�FGGFDUJWFMZ�JODSFBTFT�UIF�TJ[F�PG�UIF�mJOUFM�
MFDUVBM�HBQn�UP�CF�TQBOOFE�JO�B�USBOTGPSNBUJPO�TUFQ��/PU�POMZ�EPFT�UIJT�JODSFBTF�
UIF�MJLFMJIPPE�PG�FSSPST�BOE�UIVT�RVBMJUZ�QSPCMFNT�CVU�JU�BMTP�MFBET�UP�QSPCMFNT�
EVSJOH�NBJOUFOBODF�CFDBVTF�UIF�SBUJPOBMF�GPS�UIF�USBOTGPSNBUJPO�JT�NPSF�EJGGJ�
DVMU�UP�VOEFSTUBOE��
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"O�FYBNQMF�PG�UIJT�QSPCMFN�JO�B�UZQJDBM�PCKFDU�PSJFOUFE�TPGUXBSF�EFWFMPQNFOU�
DPOUFYU�JT�TIPXO�JO�'JHVSF����"U�B�IJHI�MFWFM�PG�BCTUSBDUJPO�BO�BTTPDJBUJPO�
CFUXFFO�UXP�DMBTTFT�DBO�CF�SFQSFTFOUFE�BT�B�TJNQMF�MJOF�JO�B�6.-�EJBHSBN��
)PXFWFS�JG�UIJT�IBT�UP�CF�NBQQFE�EJSFDUMZ�UP�DPEF�OPU�POMZ�UIF�OPUBUJPO�IBT�UP�
CF�DIBOHFE�CVU�BMTP�NBOZ�JNQMJDJU�EFDJTJPOT�	J�F��SFGJOFNFOUT
�IBWF�UP�CF�
NBEF��5IF�FYBNQMF�TIPXT�BO�JNQMFNFOUBUJPO�JO�XIJDI�UIF�DMBTT�k(SPVQl�NBJO�
UBJOT�B�TFU�PG�JUFNT�CZ�BO�BSSBZ�PG�QPJOUFST��5IJT�TJNQMF�FYBNQMF�BMSFBEZ�TIPXT�
UIF�SPPU�PG�UIF�QSPCMFN��5IF�JNQMJDJU�NBQQJOH�EFDJTJPOT�BSF�EPDVNFOUFE�TPMFMZ�
CZ�UIF�DPEF�DPOTUSVDUT�UIFNTFMWFT�NBLJOH�UIF�DPEF�OPU�POMZ�IBSE�UP�DIFDL�GPS�
DPSSFDUOFTT�	J�F��JT�UIJT�UIF�DPSSFDU�JNQMFNFOUBUJPO�PG�UIF�BTTPDJBUJPO�HJWJOH�UIF�
QSFWBJMJOH�OPO�GVODUJPOBM�SFRVJSFNFOUT
�CVU�BMTP�EJGGJDVMU�UP�VOEFSTUBOE��5IJT�
MFBET�UP�QSPCMFNT�EVSJOH�NBJOUFOBODF�XIFO�POF�DBOOPU�FBTJMZ�JEFOUJGZ�XIZ�UIF�
BTTPDJBUJPO�XBT�JNQMFNFOUFE�JO�B�QBSUJDVMBS�XBZ�BOE�UIVT�XIBU�DIBOHFT�BSF�
BDDFQUBCMF�

'JHVSF��� &YBNQMF����3FGJOFNFOU���5SBOTMBUJPO

5IF�POMZ�XBZ�UP�SFBMMZ�UBDLMF�UIJT�QSPCMFN�JT�UP�DMFBOMZ�EFDPVQMF�SFGJOFNFOU�BOE�
USBOTMBUJPO�XJUIJO�UIF�TPGUXBSF�EFWFMPQNFOU�QSPDFTT��*OTUFBE�PG�QFSGPSNJOH�
CPUI�BDUJWJUJFT�XJUIJO�POF�TUFQ�UIFZ�TIPVME�CF�QFSGPSNFE�TFRVFOUJBMMZ��"OBMZTJT�
BOE�EFTJHO�NPEFMT�BSF�EFWFMPQFE�JO�UIF�TBNF�XBZ�BT�CFGPSF�CVU�UIFTF�TIPVME�
GJSTU�CF�SFGJOFE�XJUIJO�UIF�6.-�UP�B�MFWFM�PG�EFUBJM�OFFEFE�GPS�JNQMFNFOUBUJPO�
XJUI�UIF�BTTPDJBUFE�SFGJOFNFOU�SFMBUJPOTIJQT�FYQMJDJUMZ�EPDVNFOUFE��0OMZ�XIFO�
NPEFMT�BU�UIF�BQQSPQSJBUF�MFWFM�PG�EFUBJM�IBWF�CFFO�PCUBJOFE�UIFZ�DBO�CF�USBOT�
MBUFE�EJSFDUMZ�BOE�TJNQMZ�JOUP�DPEF�

"QQMZJOH�UIJT�BQQSPBDI�UP�UIF�QSFWJPVT�FYBNQMF�BT�JMMVTUSBUFE�JO�'JHVSF���XF�
PCUBJO�BO�BEEJUJPOBM�EFTDSJQUJPO�PG�UIF�BTTPDJBUJPO�TUJMM�JO�UIF�6.-�CVU�BU�B�
MPXFS�MFWFM�PG�EFUBJM��5IF�NPTU�JNQPSUBOU�CFOFGJU�PG�UIJT�BQQSPBDI�JT�UIBU�UIF�
SFGJOFNFOU�SFMBUJPOTIJQT�BSF�DMFBSMZ�WJTJCMF�BT�FYQMJDJU�6.-�DPOTUSVDUT�

*UFN (SPVQ
�
NFNCFST

3FGJOFNFOU��
5SBOTMBUJPO

class Group 
{ 
  public:
    void addItem{Item* p, int id}
      {members[id] = p; return;}
    ...
   private: 
    Item* members[ ];
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'JHVSF��� &YBNQMF����3FGJOFNFOU���5SBOTMBUJPO

NFNCFS

3FGJOFNFOU

5SBOTMBUJPO

*UFN (SPVQ
�
NFNCFST

*UFN (SPVQ
�

NFNCFST

class Group 
{ 
  public:
    void addItem{Item* p, int id}
      {member[id] = p; return;}
    ...
   private: 
    Item* member[ ];
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� /PSNBM�0CKFDU�'PSN

&YQMJDJUMZ�TFQBSBUJOH�SFGJOFNFOU�BOE�USBOTMBUJPO�JO�UIF�XBZ�FYQMBJOFE�TFFNT�MJLF�
B�SFBTPOBCMF�JEFB�CVU�JU�CFHT�POF�NBKPS�RVFTUJPO���UP�XIBU�MFWFM�PG�EFUBJM�TIPVME�
UIF�SFGJOFNFOU�QSPDFFE�VOUJM�USBOTMBUJPO�DBO�TUBSU �"OTXFSJOH�UIJT�RVFTUJPO�JT�
DSVDJBM�GPS�SFGJOFNFOU�BOE�USBOTMBUJPO�UP�CF�FGGFDUJWFMZ�TFQBSBUFE�JO�QSBDUJDF��8F�
BEESFTT�UIJT�QSPCMFN�CZ�BQQMZJOH�BOPUIFS�UJNF�IPOPVSFE�FOHJOFFSJOH�QSJODJQMF

FYQMPJUBUJPO�PG�DPNNPOBMJUZ���JEFOUJGZJOH�JEFOUJDBM�BOE�TJNJMBS�BTQFDUT�PG�B�QSPC�
MFN�EPNBJO�UP�BWPJE�TPMWJOH�UIF�TBNF�QSPCMFN�UXJDF�

5IF�CBTJD�JEFB�JT�UP�EFGJOF�B�TFU�PG�6.-�NPEFMJOH�DPODFQUT�XIJDI�DPSSFTQPOE�UP�
UIF�DPSF�DPOTUSVDUT�PG�PCKFDU�PSJFOUFE�QSPHSBNNJOH�TP�UIBU�UIFZ�DBO�CF�NBQQFE�
JOUP�FMFNFOUT�PG�B�QSPHSBN�JO�B�NBOOFS�UIBU�BQQSPYJNBUFT�USBOTMBUJPO�	J�F�XJUI�
PVU�B�TJHOJGJDBOU�DIBOHF�JO�BCTUSBDUJPO�MFWFM
��8F�DBMM�UIJT�TFU�UIF�/PSNBM�0CKFDU�
'PSN�PS�/0'�CFDBVTF�JO�B�TFOTF�JU�SFQSFTFOUT�B�mOPSNBMn�GPSN�BLJO�UP�UIBU�
VTFE�JO�SFMBUJPOBM�EBUBCBTFT�UP�XIJDI�6.-�NPEFMT�NVTU�CF�SFEVDFE�CFGPSF�
USBOTMBUJPO�DBO�CFHJO�

5IF�XPSE�mTFUn�XBT�DIPTFO�DBSFGVMMZ�JO�UIF�QSFDFEJOH�QBSBHSBQI��"U�GJSTU�TJHIU�JU�
NJHIU�BQQFBS�UIBU�B�TVCTFU�PG�UIF�FYJTUJOH�6.-�NPEFMMJOH�DPODFQUT�XPVME�CFTU�
TBUJTGZ�UIF�HPBM�JEFOUJGJFE�BCPWF�CVU�PO�DMPTFS�BOBMZTJT�UIJT�UVSOT�PVU�OPU�UP�CF�
TP��5IF�6.-�DFSUBJOMZ�DPOUBJOT�NBOZ�MPX�MFWFM�GFBUVSFT�XIJDI�IBWF�B�WFSZ�DMPTF�
DPSSFTQPOEFODF�UP�DPSF�PCKFDU�PSJFOUFE�MBOHVBHF�DPODFQUT�TVDI�BT�DMBTTFT�
NFUIPET�QBDLBHFT�FUD��)PXFWFS�UIFSF�BSF�BMTP�OVNFSPVT�GVOEBNFOUBM�PCKFDU�
PSJFOUFE�QSPHSBNNJOH�GFBUVSFT�XIJDI�BSF�OPU�SFQSFTFOU�EJSFDUMZ�XJUIJO�UIF�6.-��
5IFSFGPSF�JO�EFGJOJOH�UIF�/0'�XF�BMTP�GPVOE�JU�OFDFTTBSZ�UP�BEE�BEEJUJPOBM�DPO�
DFQUT�UP�UIPTF�QSFEFGJOFE�JO�UIF�6.-�VTJOH�6.-lT�JO�CVJMU�FYUFOTJPO�NFDIB�
OJTNT�	J�F��TUFSFPUZQFT�UBHHFE�WBMVFT�BOE�DPOTUSBJOUT
��

.PSF�QSFDJTFMZ�UIF�EFGJOJUJPO�PG�UIF�/0'�DPOTJTUT�PG�UISFF�EJTUJODU�QBSUT�

� B�TVCTFU�PG�UIF�QSFEFGJOFE�6.-�NPEFMJOH�GFBUVSFT

� BEEJUJPOBM�NPEFMMJOH�GFBUVSFT�EFGJOFE�UISPVHI�UIF�6.-�FYUFOTJPO�NFDIB�
OJTN

� DPOTUSBJOUT�PO�UIF�VTF�PG�	�
�BOE�	�


4USJDUMZ�TQFBLJOH�UIJT�NBLFT�UIF�/0'�B�SFTUSJDUFE�FYUFOTJPO�PG�UIF�6.-�
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"OPUIFS�JNQPSUBOU�RVFTUJPO�JO�UIF�EFGJOJUJPO�PG�UIF�/0'�JT�XIJDI�PG�UIF�6.-�
EJBHSBN�UZQFT�TIPVME�CF�BGGFDUFE��*O�QSJODJQMF�JU�XPVME�CF�QPTTJCMF�UP�EFGJOF�
TVCTFUT�BOE�FYUFOTJPOT�PG�BMM�UIF�EJBHSBN�UZQFT�JO�UIF�6.-�CVU�JO�QSBDUJDF�UIJT�JT�
VOOFDFTTBSZ��5IJT�JT�CFDBVTF�CZ�EFGJOJUJPO�UIF�HPBM�PG�UIF�/0'�JT�UP�TVQQPSU�UIF�
mBT�JTn�EFTDSJQUJPO�PG�UIF�GJOBM�JNQMFNFOUBUJPO��*O�PUIFS�XPSET�CZ�UIF�UJNF�B�
TZTUFN�JT�EFTDSJCFE�JO�UIF�/0'�BMM�MBOHVBHF�JOEFQFOEFOU�SFGJOFNFOU�EFDJTJPOT�
TIPVME�IBWF�CFFO�NBEF��5IF�/0'�UIFSFGPSF�POMZ�OFFET�UP�TVQQPSU�UIPTF�DPO�
DFQUT�XIJDI�BSF�EJSFDUMZ�NBOJGFTU�JO�UZQJDBM�PCKFDU�PSJFOUFE�QSPHSBNT��)PXFWFS�
TPNF�6.-�EJBHSBNT�TVDI�BT�VTF�DBTF�EJBHSBNT�FYQMJDJUMZ�GPDVT�PO�UIF�EFTDSJQ�
UJPO�PG�DPODFQUT�	VTF�DBTFT
�XIJDI�BSF�CZ�EFGJOJUJPO�GBS�BXBZ�GSPN�EFUBJMFE�
JNQMFNFOUBUJPO�DPOTJEFSBUJPOT�BOE�PUIFST�TVDI�BT�JOUFSBDUJPO�EJBHSBNT�BOE�
TUBUF�EJBHSBNT�EFTDSJCF�DIBSBDUFSJTUJDT�PG�B�TZTUFN�XIJDI�BSF�OPU�EJSFDUMZ�NBOJ�
GFTU�JO�PCKFDU�PSJFOUFE�QSPHSBNT��'PS�FYBNQMF�BMUIPVHI�UIF�TUBUFT�UIBU�NBLF�VQ�
B�TUBUFDIBSU�NPEFM�PG�B�DMBTT�QMBZ�B�NBKPS�SPMF�JO�EFUFSNJOJOH�UIF�JNQMFNFOUB�
UJPO�PG�UIF�DMBTT�UIFZ�BSF�OPU�EJSFDUMZ�WJTJCMF�JO�JUT�TPVSDF�DPEF�CVU�JOTUFBE�BSF�
JOEJSFDUMZ�NBOJGFTU�UISPVHI�JUT�JOTUBODF�WBSJBCMFT��*O�PUIFS�XPSET�JOGPSNBUJPO�
GSPN�UIF�CFIBWJPVSBM�NPEFMT�PG�UIF�6.-�JT�FTTFOUJBMMZ�JNQBSUFE�JOUP�B�TZTUFN�
UISPVHI�SFGJOFNFOU�TUFQT�BOE�DBOOPU�CF�EJSFDUMZ�mUSBOTMBUFEn�JO�GFBUVSFT�PG�B�
UZQJDBM�PCKFDU�PSJFOUFE�QSPHSBNNJOH�MBOHVBHF�

'PS�UIFTF�SFBTPOT�UIF�/0'�JT�BDUVBMMZ�POMZ�FNCPEJFE�XJUIJO�UISFF�PG�UIF�FJHIU�
EJBHSBN�UZQFT�EFGJOFE�JO�UIF�6.-

o TUBUJD�TUSVDUVSF�EJBHSBNT

o JNQMFNFOUBUJPO�EJBHSBNT

p DPNQPOFOU�EJBHSBNT

p EFQMPZNFOU�EJBHSBNT

TJODF�UIFTF�DPMMFDUJWFMZ�FNCPEZ�UIF�mBT�JTn�JNQMFNFOUBUJPO�PG�B�TZTUFN��

��� &YBNQMF�/0'�&MFNFOUT

*U�JT�OPU�QPTTJCMF�JO�B�QBQFS�PG�UIJT�TJ[F�UP�QSPWJEF�B�DPNQMFUF�BOE�EFUBJMFE�
EFTDSJQUJPO�PG�UIF�/0'�BOE�JUT�FMFNFOUT��)PXFWFS�JO�UIJT�TFDUJPO�XF�QSPWJEF�B�
CSJFG�PWFSWJFX�PG�TPNF�PG�JUT�NBKPS�FMFNFOUT�CZ�BEESFTTJOH�JO�UVSO�UIF�UISFF�
TFQBSBUF�QBSUT�PG�UIF�EFGJOJUJPO��

����� 6.-�TVCTFU�

"U�JUT�DPSF�UIF�/0'�DPOUBJOT�UIPTF�FMFNFOUT�PG�UIF�6.-�XIJDI�FNCPEZ�UIF�GVO�
EBNFOUBM�FMFNFOUT�PG�PCKFDU�PSJFOUFE�TZTUFNT�TVDI�BT�DMBTTFT�BUUSJCVUFT�MJOLT�
BTTPDJBUJPOT�BOE�JOIFSJUBODF��3BUIFS�UIBO�MJTU�BMM�UIF�BMM�UIF�CBTJD�FMFNFOUT�XIJDI�
BSF�JODMVEFE�JU�JT�BDUVBMMZ�NPSF�JOUFSFTUJOH�UP�JEFOUJGZ�TPNF�PG�UIF�NBKPS�DPO�
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DFQUT�XIJDI�BSF�OPU�EFFNFE�BQQSPQSJBUF�GPS�UIF�/0'��4PNF�PG�UIF�GFBUVSFT�PG�
TUBUJD�TUSVDUVSF�EJBHSBNT�XIJDI�EP�OPU�DPSSFTQPOE�EJSFDUMZ�UP�QSPHSBNNJOH�MFWFM�
DPODFQUT�JODMVEF�

o 4QFDJBMJ[FE�$PNQBSUNFOUT��5IFTF�DPNQBSUNFOUT�BSF�VTFE�UP�TIPX�TQFDJBM�
J[FE�BCTUSBDU�QSPQFSUJFT�PG�B�DMBTT�	F�H��SFTQPOTJCJMJUJFT�CVTJOFTT�SVMFT�FUD�
�#Z�
EFGJOJUJPO�UIFSFGPSF�TVDI�DPNQBSUNFOUT�QMBZ�UIFJS�NBKPS�SPMF�JO�UIF�BOBMZTJT�
QIBTF�UP�IFMQ�EFWFMPQFST�VOEFSTUBOE�UIF�EPNBJO�CVU�EP�OPU�QMBZ�BO�JNQPS�
UBOU�SPMF�JO�JNQMFNFOUBUJPO��$POTFRVFOUMZ�UIFZ�BSF�OPU�JODMVEFE�JO�UIF�/0'��
5IF�POMZ�DPNQBSUNFOUT�XIJDI�BSF�BDDFQUBCMF�JO�UIF�/0'�BSF�UIPTF�GPS�
BUUSJCVUFT�PQFSBUJPOT�BOE�FYDFQUJPOT�

o "TTPDJBUJPO�$MBTT��"TTPDJBUJPO�DMBTTFT�EFTDSJCF�BO�BTTPDJBUJPO�UIBU�JT�BMTP�B�
DMBTT��"MUIPVHI�JU�JT�TUBUFE�<��>�UIBU�BO�BTTPDJBUJPO�DMBTT�JT�OPU�UIF�TBNF�BT�B�
DMBTT�DPOOFDUJOH�UXP�PUIFS�DMBTTFT�OP�FYJTUJOH�PCKFDU�PSJFOUFE�MBOHVBHF�TVQ�
QPSUT�BOZ�PUIFS�JNQMFNFOUBUJPO�<��>�	J�F��B�EJDUJPOBSZ�DMBTT�JT�VTFE
��$POTF�
RVFOUMZ�BTTPDJBUJPO�DMBTTFT�BSF�OPU�QBSU�PG�UIF�/0'��

o $MBTT�JO�TUBUF��$MBTTFT�XJUI�B�TUBUF�NBDIJOF�NBZ�IBWF�NBOZ�TUBUFT��5IF�DMBTT�
JO�TUBUF�NPEFMJOH�FMFNFOU�EFTDSJCFT�B�TUBUF�UIBU�PCKFDUT�PG�UIBU�DMBTT�DBO�
IPME��%VF�UP�JUT�DMPTF�SFMBUJPO�UP�BDUJWJUZ�EJBHSBNT�JU�JT�BOPUIFS�XBZ�UP�BDDPN�
QMJTI�UIF�TBNF�HPBM�BT�EZOBNJD�DMBTTJGJDBUJPO��5IFSFGPSF�JU�OPU�OFDFTTBSZ�BT�B�
QBSU�PG�UIF�/0'�

o %FQFOEFODZ��"MM�EFQFOEFODJFT�XIJDI�EFTDSJCF�IJTUPSJDBM�DPOOFDUJPOT�
CFUXFFO�FMFNFOUT�	F�H����USBDF��
�EP�OPU�JOGMVFODF�UIF�JNQMFNFOUBUJPO�PG�
B�TZTUFN�BOE�BSF�UIFSFGPSF�OPU�QBSU�PG�UIF�/0'�

o %FSJWFE�&MFNFOUT��5IFTF�BSF�OPU�QBSU�PG�UIF�/0'�CFDBVTF�UIFZ�BSF�VTFE�GPS�
UIF�QVSQPTF�PG�DMBSJUZ�BOE�EP�OPU�QSPWJEF�BEEJUJPOBM�TFNBOUJD�JOGPSNBUJPO�

o .FUBDMBTT�PCKFDU�BOE�1PXFSUZQF��.FUBDMBTTFT�BSF�DMBTTFT�XIPTF�JOTUBODFT�BSF�
BMTP�DMBTTFT�XIFSFBT�QPXFSUZQFT�BSF�NFUBDMBTTFT�XIPTF�JOTUBODFT�BSF�TVC�
DMBTTFT�PG�B�HJWFO�DMBTT��5IFZ�BSF�UZQJDBMMZ�VTFE�UP�DPOTUSVDU�NFUBNPEFMT�BOE�
UIVT�DBO�CF�SFNPWFE�GSPN�UIF�/0'�

o /�"SZ�"TTPDJBUJPOT��/�BSZ�BTTPDJBUJPOT�BSF�BTTPDJBUJPOT�CFUXFFO�UISFF�PS�
NPSF�DMBTTFT��)PXFWFS�KVTU�BT�GPS�BTTPDJBUJPO�DMBTTFT�OP�DVSSFOUMZ�FYJTUJOH�
PCKFDU�PSJFOUFE�MBOHVBHF�QSPWJEFT�EJSFDU�TVQQPSU�GPS�TVDI�BTTPDJBUJPOT��UIFZ�
IBWF�UP�CF�mTJNVMBUFEn�VTJOH�NVMUJQMF�BTTPDJBUJPOT�

o 2VBMJGJFS��5IFTF�BSF�VTFE�UP�QBSUJUJPO�B�TFU�PG�PCKFDUT�DPOOFDUFE�XJUI�BO�
PCKFDU�WJB�BO�BTTPDJBUJPO��2VBMJGJFST�BSF�OPU�QBSU�PG�UIF�/0'�GPS�UXP�SFBTPOT��
'JSTU�EVF�UP�UIFJS�EFGJOJUJPO�BT�BUUSJCVUFT�PG�BO�BTTPDJBUJPO�	TFF�BMTP�BTTPDJB�
UJPO�DMBTT
��4FDPOE�UIFZ�BSF�DMFBSMZ�BOBMZTJT�FMFNFOUT�XIJDI�NPEFM�BO�JNQPS�
UBOU�TFNBOUJD�TJUVBUJPO�CVU�EP�OPU�JOGMVFODF�UIF�HFOFSBM�TUSBUFHZ�GPS�JNQMF�
NFOUJOH�BO�BTTPDJBUJPO�
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����� "EEJUJPOBM�&MFNFOUT

"MUIPVHI�UIF�6.-�JT�B�QPXFSGVM�UPPM�GPS�EFTDSJCJOH�PCKFDU�PSJFOUFE�TPGUXBSF�
TZTUFNT�JU�JT�OPU�QPTTJCMF�UP�EFTDSJCF�BMM�QSPQFSUJFT�PG�QSPHSBNT�FOUJSFMZ�JO�UIF�
6.-�TVCTFU�XJUIJO�UIF�/0'��$FSUBJO�FYUFOTJPOT�	J�F��OFX�FMFNFOUT
�BSF�OFFEFE��
5IF�/0'�JODMVEFT�MFHBM�FYUFOTJPOT�UP�UIF�6.-�EFGJOFE�VTJOH�UIF�JO�CVJMU�FYUFO�
TJPO�NFDIBOJTN��0OF�TJNQMF�FYUFOTJPO�JT�UIBU�PG�B�UISFBE��"DUJWF�DMBTTFT�PCKFDUT�
BSF�OPU�QBSU�PG�UIF�/0'�TJODF�UIFZ�DIBSBDUFSJ[F�UIF�BCTUSBDU�CFIBWJPVS�PG�PCKFDUT�
JO�B�DPODVSSFOU�FOWJSPONFOU��)PXFWFS�UISFBET�XIJDI�QSPWJEF�POF�DPNNPO�
XBZ�PG�SFBMJ[JOH�BDUJWF�DMBTTFT�BSF�BO�JNQPSUBOU�JNQMFNFOUBUJPO�DPODFQU�	F�H��
+BWB
��5IVT�XF�EFGJOF�UIF�TUFSFPUZQF���UISFBE���UP�EJSFDUMZ�EFQJDU�UISFBET�

.PTU�PG�UIF�6.-�FYUFOTJPOT�JO�UIF�/0'�PDDVS�JO�DPOOFDUJPO�XJUI�BTTPDJBUJPOT��
5IJT�JT�CFDBVTF�UIF�GVOEBNFOUBM�JNQMFNFOUBUJPO�WBSJBUJPOT�GPS�BTTPDJBUJPOT�BSF�
OPU�GVMMZ�TVQQPSUFE�JO�UIF�QSFTFOU�WFSTJPO�PG�UIF�6.-��"MUIPVHI�BTTPDJBUJPOT�DBO�
WBSZ�JO�NBOZ�XBZT�BU�UIF�BOBMZTJT�BOE�EFTJHO�MFWFM�TVDI�BT�JO�UIFJS�BSJUZ�	F�H��
CJOBSZ�UFSOBSZ�FUD�
�BOE�UIFJS�NVMUJQMJDJUZ�	F�H��POF�UP�POF�POF�UP�NBOZ�NBOZ�
UP�NBOZ
�BU�UIF�JNQMFNFOUBUJPO�MFWFM�UIFSF�BSF�GBS�GFXFS�WBSJBUJPOT��"MM�JOUFS�
PCKFDU�SFMBUJPOTIJQT�BSF�FTTFOUJBMMZ�JNQMFNFOUFE�CZ�UIF�TBNF�CBTJD�NFDIBOJTN��
POF�PCKFDU�IPMEJOH�B�QPJOUFS�UP�PS�UIF�WBMVF�PG�BOPUIFS�PCKFDU��&WFO�UIF�JNQMF�
NFOUBUJPO�PG�BTTPDJBUJPOT�CZ�k3FMBUJPO�5BCMFTl�NBLFT�VTF�PG�UIFTF�NFDIBOJTNT�
CZ�JNQMFNFOUJOH�UIF�UBCMF�BT�B�DMBTT�JO�JUT�PXO�SJHIUT�XIJDI�SPVUFT�UIF�DPNNV�
OJDBUJPO��

'PMMPXJOH�*0/�<�>�XF�DBMM�UIJT�CBTJD�SFMBUJPOTIJQ�CFUXFFO�DMBTTFT�mDMJFOUTIJQn��
$MJFOUTIJQ�JT�BO�BTZNNFUSJD�SFMBUJPOTIJQ��UIF�DMJFOU�OFFET�UP�CF�BXBSF�PG�UIF�
JEFOUJUZ�PG�UIF�TFSWFS�DMBTT�CVU�UIF�TFSWFS�SFRVJSFT�OP�LOPXMFEHF�PG�UIF�DMJFOU�
DMBTT��"MM�DMJFOUTIJQ�SFMBUJPOTIJQT�BSF�UIFSFGPSF�SFQSFTFOUFE�XJUI�B�6.-�OBWJHB�
UJPO�BSSPX�JOEJDBUJOH�UIF�EJSFDUJPO�PG�UIF�DMJFOU�TFSWFS�SFMBUJPOTIJQ��"T�XJUI�BMM�
QSPHSBN�MFWFM�SFMBUJPOTIJQT�DMJFOUTIJQ�JNQMJFT�B�DPNQJMBUJPO�	BOE�UIVT�TUBUJD
�
EFQFOEFODZ��*O�UPUBM�UIFSF�BSF�GPVS�EJGGFSFOU�PSUIPHPOBM�QSPQFSUJFT�PG�DMJFOUTIJQ�
SFMBUJPOTIJQT�FBDI�XJUI�UXP�QPTTJCMF�WBMVFT��&BDI�QPTTJCMF�WBMVF�GPS�FBDI�QSPQ�
FSUZ�IBT�B�DPSSFTQPOEJOH�6.-�BTTPDJBUJPO�TUFSFPUZQF�

� "UUBDIFE�WT��%FUBDIFE��0OF�PG�UIF�NPTU�JNQPSUBOU�DIBSBDUFSJTUJDT�PG�B�DMJFOU�
TIJQ�SFMBUJPOTIJQ�JT�XIFUIFS�UIF�DMJFOU�IPMET�B�SFGFSFODF�UP�UIF�TFSWFS�PS�
XIFUIFS�JU�IPMET�UIF�BDUVBM�TUBUF�	J�F��UIF�WBMVF
�PG�UIF�TFSWFS��8IFO�UIF�DMJ�
FOU�IPMET�B�SFGFSFODF�UP�UIF�TFSWFS�UIF�DMJFOUTIJQ�JT�TBJE�UP�CF�EFUBDIFE�
XIFSFBT�XIFO�UIF�DMJFOU�BDUVBMMZ�IPMET�UIF�TUBUF�PG�UIF�TFSWFS�UIF�DMJFOUTIJQ�JT�
TBJE�UP�CF�BUUBDIFE��

� 1FSNBOFOU�WT��5SBOTJFOU��"OPUIFS�JNQPSUBOU�DIBSBDUFSJTUJD�PG�B�DMJFOUTIJQ�SFMB�
UJPOTIJQ�JT�IPX�MPOH�UIF�DMBTT�IBT�WJTJCJMJUZ�PG�B�QBSUJDVMBS�JOTUBODF�PG�UIF�
TFSWFS�DMBTT��*G�UIF�DMJFOU�IPMET�B�SFGFSFODF�UP�PS�UIF�WBMVF�PG�UIF�TFSWFS�JO�JUT�
NBJO�EBUB�TUSVDUVSF�UIF�DMJFOUTIJQ�JT�TBJE�UP�CF�QFSNBOFOU��*G�PO�UIF�PUIFS�
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IBOE�UIF�DMJFOU�IBT�WJTJCJMJUZ�PG�B�TFSWFS�PCKFDU�POMZ�GPS�UIF�EVSBUJPO�PG�B�TJO�
HMF�NFUIPE�UIF�DMJFOUTIJQ�JT�TBJE�UP�CF�USBOTJFOU�

� 1SPQFS�WT��*OUJNBUF��/PSNBMMZ�B�DMJFOU�DMBTT�POMZ�IBT�BDDFTT�UP�UIF�mPGGJDJBMn�
QVCMJDMZ�WJTJCMF�NFUIPET�PG�UIF�TFSWFS��5IJT�JT�UFSNFE�QSPQFS�DMJFOUTIJQ��.PTU�
PCKFDU�PSJFOUFE�MBOHVBHFT�BMTP�BMMPX�DMJFOU�DMBTTFT�UP�CF�HJWFO�QSJWJMFHFE�
BDDFTT�UP�UIF�TFSWFS��5IJT�JT�UFSNFE�JOUJNBUF�DMJFOUTIJQ�

� %JSFDU�WT��*OEJSFDU��5IF�GJOBM�QSPQFSUZ�PG�B�DMJFOUTIJQ�SFMBUJPOTIJQ�JT�XIFUIFS�
UIF�DMJFOU�IPMET�WJTJCJMJUZ�	PG�UIF�TFSWFS�PS�XIFUIFS�UIF�DMJFOU�SFMJFT�PO�B�TFD�
POE�TFSWFS�GPS�WJTJCJMJUZ�PG�UIF�GJSTU��5IF�GJSTU�TJUVBUJPO�JT�LOPXO�BT�EJSFDU�DMJFOU�
TIJQ�BOE�UIF�TFDPOE�JOEJSFDU�DMJFOUTIJQ�

*OEJWJEVBM�DMJFOUTIJQ�SFMBUJPOTIJQ�CFUXFFO�UXP�PCKFDUT�PS�UIFJS�DPSSFTQPOEJOH�
DMBTTFT�NVTU�NBLF�B�DIPJDF�CFUXFFO�BMM�GPVS�CJOBSZ�BUUSJCVUFT��)PXFWFS�TIPX�
JOH�BMM�GPVS�TUFSFPUZQFT�JO�GVMM�PO�B�DMJFOUTIJQ�BSSPX�XPVME�VOEVMZ�DMVUUFS�B�/0'�
DMBTT�EJBHSBN��5IFSFGPSF�BT�XFMM�BT�EFGJOJOH�EFGBVMU�QSPQFSUJFT�	EFUBDIFE�QFS�
NBOFOU�QSPQFS�EJSFDU
�UIF�/0'�EFGJOFT�TUFSFPUZQFT�DPSSFTQPOEJOH�UP�NFBOJOH�
GVM�QFSNVUBUJPOT�PG�UIF�GPVS�PSUIPHPOBM�DIBSBDUFSJTUJDT�	TFF�5BCMF��
�

5BCMF��� 1PTTJCMF�$MJFOUTIJQ�3FMBUJPOTIJQT

$PNCJOBUJPO�PG�$IBS�

BDUFSJTUJDT

TUFSFPUZQF %FTDSJQUJPO

"UUBDIFE�1FSNBOFOU�

1SPQFS�%JSFDU

��FNCFEEFE�� $MJFOU�IPMET�WBMVF�PG�QVCMJD�QBSUT�PG�UIF�TFSWFS�JO�NBJO�

EBUB�TUSVDUVSF�EJSFDUMZ�

"UUBDIFE�1FSNBOFOU�

*OUJNJUBUF�%JSFDU

��QSJWBUF�� $MJFOU�IPMET�WBMVF�PG�QVCMJD�QSJWBUF�QBSUT�PG�UIF�TFSWFS�

JO�NBJO�EBUB�TUSVDUVSF�EJSFDUMZ�

"UUBDIFE�5SBOTJFOU�

1SPQFS�%JSFDU

��QVCMJD�MPDBM�� $MJFOU�IPMET�WBMVF�PG�QVCMJD�QBSUT�PG�UIF�TFSWFS�GPS�

NFUIPE�FYFDVUJPO�EJSFDUMZ�

"UUBDIFE�5SBOTJFOU�

*OUJNJUBUF�%JSFDU

��MPDBM�� $MJFOU�IPMET�WBMVF�PG�QVCMJD�QSJWBUF�QBSUT�PG�UIF�TFSWFS�

GPS�NFUIPE�FYFDVUJPO�EJSFDUMZ�

%FUBDIFE�1FSNBOFOU�

1SPQFS�%JSFDU

��TUBOEBSE�� $MJFOU�IPMET�EJSFDU�SFGFSFODF�UP�QVCMJD�QBSUT�PG�UIF�

TFSWFS�JO�NBJO�EBUB�TUSVDUVSF�

%FUBDIFE�1FSNBOFOU�

1SPQFS�*OUJNJUBUF

��%JDUJPOBSZ�� $MJFOU�IPMET�JOEJSFDU�SFGFSFODF�UP�QVCMJD�QBSUT�PG�UIF�

TFSWFS�JO�NBJO�EBUB�TUSVDUVSF�

%FUBDIFE�1FSNBOFOU�

*OUJNJUBUF�%JSFDU

��'SJFOETIJQ�� $MJFOU�IPMET�EJSFDU�SFGFSFODF�UP�QVCMJD�QSJWBUF�QBSUT�PG�

UIF�TFSWFS�JO�NBJO�EBUB�TUSVDUVSF�

%FUBDIFE�5SBOTJFOU�

1SPQFS�%JSFDU

��1BSBNFUSJD�� $MJFOU�IPMET�EJSFDU�SFGFSFODF�UP�QVCMJD�QBSUT�PG�UIF�

TFSWFS�GPS�NFUIPE�FYFDVUJPO�

%FUBDIFE�5SBOTJFOU�

*OUJNJUBUF�*OEJSFDU

��1BSBNFUSJD�%JDUJP�

OBSZ��

$MJFOU�IPMET�JOEJSFDU�SFGFSFODF�UP�QVCMJD�QBSUT�PG�UIF�

TFSWFS�GPS�NFUIPE�FYFDVUJPO�

%FUBDIFE�5SBOTJFOU�

*OUJNJUBUF�%JSFDU

��1BSBNFUSJD�

'SJFOE��

$MJFOU�IPMET�EJSFDU�SFGFSFODF�UP�QVCMJD�QSJWBUF�QBSUT�PG�

UIF�TFSWFS�GPS�NFUIPE�FYFDVUJPO�
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*O�HFOFSBM�UIFSF�BSF����EJGGFSFOU�QPTTJCMF�DPNCJOBUJPOT�PG�UIF�GPVS�CJOBSZ�DMJFOU�
TIJQ�QSPQFSUJFT�CVU�TPNF�PG�UIFN�NBZ�OPU�OFDFTTBSJMZ�GJU�XFMM�UPHFUIFS�GSPN�B�
QSPHSBNNJOH�QPJOU�PG�WJFX��"�UZQJDBM�FYBNQMF�JT�B�DMJFOUTIJQ�SFMBUJPOTIJQ�DIBSBD�
UFSJ[FE�CZ�k"UUBDIFE�1FSNBOFOU�1SPQFS�*OEJSFDUl��4VDI�B�DPNCJOBUJPO�EFGJOFT�B�
SFMBUJPOTIJQ�XIFSF�UIF�DMJFOU�DPOUBJOT�UIF�TFSWFS�BOE�BMM�JOUFSWFOJOH�PCKFDUT�
XIJDI�JO�UIF�XPSTU�DBTF�NBZ�MFBE�UP�SFBMMZ�MBSHF�PCKFDUT�

"T�NFOUJPOFE�QSFWJPVTMZ�UIF�GVOEBNFOUBM�FMFNFOUT�PG�PCKFDU�PSJFOUBUJPO�BSF�
OBUVSBMMZ�QSFTFOU�TVDI�BT�DMBTTFT�PCKFDUT�BUUSJCVUFT�MJOLT�BTTPDJBUJPOT�BOE�
JOIFSJUBODF��)PXFWFS�UIF�/0'�IBT�UP�TVQQPSUT�UIFTF�DPODFQUT�BU�UIF�MFWFM�PG�
EFUBJM�JO�XIJDI�UIFZ�BQQFBS�JO�BO�PCKFDU�PSJFOUFE�QSPHSBN��5IVT�GPS�FYBNQMF�
XIFO�B�DMBTT�BQQFBST�JO�B�/0'�EJBHSBN�JUT�QSFDJTF�/0'�JNQMFNFOUBUJPO�TUFSFP�
UZQF�NVTU�CF�EFGJOFE���UIBU�JT�XIFUIFS�JU�JT�BO�BCTUSBDU�DMBTT�	��BCTUSBDU��
�
BQFSTJTUFOU�DMBTT�	��QFSTJTUFOU��
�B�UFNQMBUF�DMBTT�	��UFNQMBUF��
�PS�B�VUJMJUZ�
DMBTT�	��VUJMJUZ��
��*G�B�DMBTT�JT�OPU�NBSLFE�BT�CFMPOHJOH�UP�BOZ�PG�UIFTF�DBUFHP�
SJFT�JO�B�/0'�EJBHSBN�UIJT�JOEJDBUFT�UIBU�B�EFDJTJPO�IBT�CFFO�NBEF�UP�JNQMF�
NFOU�JU�BT�B�OPSNBM�DMBTT�

"�HPPE�FYBNQMF�PG�IPX�/0'�GFBUVSFT�BSF�UBJMPSFE�UPXBSET�JNQMFNFOUBUJPO�DPO�
DFQUT�JT�QSPWJEFE�CZ�UIF�TUFSFPUZQFT�GPS�QBDLBHFT��5IF�QBDLBHF�DPODFQU�JO�UIF�
6.-�JT�B�IJHIMZ�HFOFSBM�DPODFQU�JOUFOEFE�UP�NPEFM�BOZ�LJOE�PG�HSPVQJOH�PG�FMF�
NFOUT�XIFUIFS�MPHJDBM�PS�QIZTJDBM��1BDLBHFT�DBO�PG�DPVSTF�CF�VTFE�UP�NPEFM�
NPEVMFT�JO�B�QSPHSBN�	JO�UIF�DBTF�PG�"EB�BOE�+BWB�UIFTF�BSF�FWFO�DBMMFE�QBDL�
BHFT
�

)PXFWFS�JO�DPOUSBTU�XJUI�UIF�MPHJDBM�QBDLBHFT�PG�6.-�UIF�JNQMFNFOUBUJPO�
QBDLBHFT�PG�MBOHVBHFT�MJLF�"EB�BOE�PUIFST�BSF�UZQJDBMMZ�EJWJEFE�JOUP�UXP�QBSUT�UP�
TVQQPSU�UIF�QSJODJQMFT�PG�JOGPSNBUJPO�IJEJOH��5IF�TQFDJGJDBUJPO�QBSU�VTVBMMZ�DPO�
UBJOT�UIF�FMFNFOUT�PG�UIF�QBDLBHFT�XIJDI�BSF�JOUFOEFE�UP�CF�FYQPSUFE�UP�PUIFS�
QBSUT�PG�UIF�QSPHSBN�XIJMF�UIF�CPEZ�DPOUBJOT�UIPTF�QBSUT�XIJDI�TIPVME�CF�IJE�
EFO��5IJT�DPODFQU�JT�TVQQPSUFE�EJSFDUMZ�JO�UIF�/0'�JO�UIF�GPSN�PG���4QFDJGJDB�
UJPO���BOE���#PEZ���TUFSFPUZQFT�BT�JMMVTUSBUFE�JO�'JHVSF���

'JHVSF��� 1BDLBHF�4UFSFPUZQFT�JO�6.-

5IF�TBNF�TUFSFPUZQFT�DBO�BMTP�CF�BQQMJFE�UP�DMBTTFT�XIFSF�UIF�TQFDJGJDBUJPO�
SFMBUFT�UP�UIF�JOUFSGBDF�BOE�UIF�CPEZ�UP�UIF�JOOFS�EFUBJMT�	F�H��NFUIPE�JNQMF�
NFOUBUJPOT
�

��4QFDJGJDBUJPO��

1BDLBHF�4QFDJGDBUJPO�4UFSFPUZQF 1BDLBHF�#PEZ�4UFSFPUZQF

��#PEZ��
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����� $POTUSBJOUT

.PTU�PG�UIF�6.-�NPEFMJOH�FMFNFOUT�DBO�CF�VTFE�BU�EJGGFSFOU�MFWFMT�PG�BCTUSBD�
UJPO��'PS�FYBNQMF�JO�UIF�BOBMZTJT�QIBTF�BO�PQFSBUJPO�DBO�CF�TQFDJGJFE�CZ�B�TJNQMF�
OBNF�XIFSFBT�EVSJOH�EFUBJMFE�EFTJHO�JU�DBO�CF�TQFDJGJFE�JO�NPSF�EFUBJM�	F�H��
UZQFT�QBSBNFUFST�FUD�
��*O�HFOFSBM�UIF�6.-�BMMPXT�UIF�NPEFMMFS�UP�EFDJEF�
XIFO�BOE�XIFSF�DFSUBJO�QJFDFT�PG�JOGPSNBUJPO�TIPVME�CF�EJTQMBZFE��8IJMF�UIJT�
GMFYJCJMJUZ�JT�GJOF�EVSJOH�IJHI�MFWFM�NPEFMJOH�QIBTFT�JU�CFDPNFT�B�QSPCMFNT�JO�UIF�
MBUFS�JNQMFNFOUBUJPO�QIBTFT�XIFO�UIF�mBT�JTn�JNQMFNFOUBUJPO�OFFET�UP�CF�
EFTDSJCFE�5IJT�JT�CFDBVTF�GSPN�BO�JOEJWJEVBM�EJBHSBN�JT�OPU�QPTTJCMF�UP�EFUFS�
NJOF�XIFUIFS�UIF�BCTFODF�PG�TQFDJGJD�NBSLJOHT�JT�CFDBVTF�UIFZ�IBWF�TJNQMZ�
CFFO�PNJUUFE�PS�CFDBVTF�UIF�DPSSFTQPOEJOH�EFDJTJPOT�SFNBJO�UP�CF�NBEF��"�
HFOFSBM�HPBM�PG�UIF�/0'�JT�UP�SVMF�PVU�TVDI�BNCJHVJUJFT�CZ�QSPWJEJOH�DPOTUSBJOUT�
XIJDI�DMFBSMZ�TQFDJGZ�UIF�MFWFM�PG�EFUBJM�UP�CF�SFQSFTFOUFE��%VF�UP�UIF�TJ[F�PG�UIF�
6.-�BOE�UIF�MJNJUFE�TQBDF�XJUIJO�UIJT�QBQFS�XF�DBOOPU�QSFTFOU�UIF�GVMM�TFU�PG�
DPOTUSBJOUT��)PXFWFS�5BCMF���QSFTFOUT�B�TIPSU�TFMFDUJPO�UP�HJWF�BO�PWFSWJFX�PG�
UIFJS�OBUVSF�

5BCMF��� 4FMFDUJPO�PG�$POTUSBJOUT

����� &YBNQMF

"T�BO�FYBNQMF�PG�UIF�BQQMJDBUJPO�PG�/0'�DPOTJEFS�BHBJO�UIF�FYBNQMF�GSPN�4FD�
UJPO����'JHVSF����TIPXT�IPX�JU�JT�QPTTJCMF�UP�QSPWJEF�B�NPSF�EFUBJMFE�6.-�NPEFM�
PG�UIF�BTTPDJBUJPO�CFGPSF�JU�JT�USBOTMBUFE�JOUP�FRVJWBMFOU�$����6TJOH�UIF�/0'�TUF�
SFPUZQFT�JOUSPEVDFE�BCPWF�JU�JT�QPTTJCMF�UP�EFGJOF�UIF�QSFDJTF�QSPQFSUJFT�PG�UIF�
DIPTFO�JNQMFNFOUBUJPO�BT�TIPXO�JO�'JHVSF����5IF�TUFSFPUZQF���4UBOEBSE���
JOEJDBUFT�UIBU�UIF�JNQMFNFOUBUJPO�FNQMPZT�B�DMJFOUTIJQ�SFMBUJPOTIJQ�XIJDI�JT�

o %FUBDIFE�CFDBVTF�(SPVQ�VTFT�B�QPJOUFS�UP�BDDFTT�UIF�m*UFNn�PCKFDUT�

$POTUSBJOUT

���� "MM�BUUSJCVUFT�PG�B�DMBTT�NVTU�IBWF�WJTJCJMJUZ�NBSLJOHT��*O�PUIFS�XPSET�JU�NVTU�CF�DMFBS�XIFUIFS�

UIFZ�BSF�UP�CF�JNQMFNFOUFE�BT�QVCMJD�QSJWBUF�PS�QSPUFDUFE�NFNCFST�	JO�UIF�DBTF�PG�$��
��

���� "�NFUIPE�NVTU�IBWF�B�WJTJCJMJUZ�NBSLJOH�B�MJTU�PG�QBSBNFUFST�	JG�FYJTUJOH
�BOE�B�SFUVSO�UZQF

���� "�QBSBNFUFS�JT�TQFDJGJFE�JO�UIF�GPMMPXJOH�GPSN��OBNF�UZQF�EFGBVMU�WBMVF

���� &BDI�DMBTT�NVTU�IBWF�BU�MFBTU�B�DPOTUSVDUPS�BOE�EFTUSVDUPS�NFUIPE�

���� 5IF�NFUIPET�PG�B�DMBTT�IBWF�UP�CF�HSPVQFE�CZ�VTJOH�POF�PG�UIF�GPMMPXJOH�TUFSFPUZQFT���DPO�

TUSVDUPS�����EFTUSVDUPS�����VQEBUF���FUD�

���� 5IF�QBSBNFUFS�PG�B�UFNQMBUF�DMBTT�NVTU�CF�CPVOE�UP�BO�BDUVBM�WBMVF�UP�CF�NFBOJOHGVM�

���� "�DMJFOUTIJQ�SFMBUJPOTIJQ�IBT�UP�CF�BVHNFOUFE�XJUI�NVMUJQMJDJUZ�NBSLJOHT�

���� "�DMJFOUTIJQ�SFMBUJPOTIJQ�IBT�UP�CF�BVHNFOUFE�XJUI�SPMFT�
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o 1FSNBOFOU�CFDBVTF�UIJT�QPJOUFS�JT�EBUB�NFNCFS�BOE�UIVT�FYJTUT�GPS�UIF�MJGF�
UJNF�PG�m(SPVQn�PCKFDU�BOE�OPU�POMZ�GPS�UIF�EVSBUJPO�PG�B�TJOHMF�NFUIPET�
FYFDVUJPO�

o 1SPQFS�CFDBVTF�(SPVQ�POMZ�VTFT�UIF�PGGJDJBM�QVCMJD�JOUFSGBDF�PG�m*UFNn�

o %JSFDU�CFDBVTF�UIFSF�BSF�OP�JOUFSNFEJBUF�PCKFDUT�

'JHVSF��� 3FGJOFNFOU���5SBOTMBUJPO�CZ�VTJOH�UIF�/0'

F F

3FGJOFNFOU

5SBOTMBUJPO

*UFN (SPVQ
�

*UFN (SPVQ
�

��4UBOEB E��

class Group 
{ 
  public:
    void addItem{Item* p, int id}
      {member[id] = p; return;}
    ...
   private: 
    Item* member[ ];
  ...
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� 5IF�4035�"QQSPBDI

*O�PSEFS�UP�CF�PG�QSBDUJDBM�WBMVF�UIF�JEFBT�JOUSPEVDFE�JO�UIF�QSFWJPVT�TFDUJPOT�
OFFE�TPNF�GPSN�PG�NFUIPEPMPHJDBM�TVQQPSU��5IJT�JT�UIF�HPBM�PG�4035�	4ZTUFNBUJD�
0CKFDU�0SJFOUFE�3FGJOFNFOU�BOE�5SBOTMBUJPO
��4035�QSPWJEFT�B�QSBDUJDBM�UFDI�
OJRVF�GPS�MFWFSBHJOH�UIF�/0'�BOE�UIF�DPODFQU�PG�SFGJOFNFOU�USBOTMBUJPO�TFQBSB�
UJPO�CZ�QBDLBHJOH�VTFGVM�SFGJOFNFOUT�BOE�USBOTMBUJPOT��

*O�WJFX�PG�UIF�TVDDFTT�PG�UIF�QBUUFSO�DBUBMPHVJOH�BQQSPBDIFT�QJPOFFSFE�CZ�
(BNNB�<��>�BOE�#VTDINBOO�<�>�XF�EPDVNFOU�PVS�SFGJOFNFOU�BOE�USBOTMBUJPO�
HVJEFMJOFT�JO�B�TJNJMBS�TUZMF��)PXFWFS�UIFSF�JT�B�TVCUMF�EJGGFSFODFT�CFUXFFO�UIF�
QBUUFSOT�EFGJOFE�JO�4035�BOE�UIPTF�PG�(BNNB�BOE�#VTDINBOO�JO�UIBU�UIF�MBUUFS�
FTTFOUJBMMZ�DBQUVSF�HPPE�	J�F��VTFGVM
�PCKFDU�PSJFOUFE�TUSVDUVSFT�CFIBWJPVST�
XIFSFBT�4035�QBUUFSOT�DBQUVSF�HPPE�	J�F��VTFGVM
�NBQQJOHT�CFUXFFO�PCKFDU�PSJ�
FOUFE�TUSVDUVSFT�CFIBWJPVST��

5XP�GPSNT�PG�QBUUFSOT�BSF�SFDPHOJ[FE�JO�4035��SFGJOFNFOU�QBUUFSOT�XIJDI�
EFTDSJCF�mHPPEn�SFGJOFNFOUT�XJUIJO�UIF�6.-�GPS�SFBDIJOH�TUSVDUVSFT�BU�UIF�
JNQMFNFOUBUJPO�MFWFM�TQFDJGJFE�CZ�UIF�/0'�BOE�USBOTMBUJPO�QBUUFSOT�XIJDI�
EFTDSJCF�UIF�mHPPEn�NBQQJOH�PG�6.-�/0'�NPEFMT�UP�B�TQFDJGJD�00�QSPHSBN�
NJOH�MBOHVBHF�	F�H��$��
��5IF�MBUUFS�BSF�TJNJMBS�UP�mJEJPNTn�<�>�JO�UIBU�UIFZ�BSF�
MBOHVBHF�TQFDJGJD�IPXFWFS�BT�NFOUJPOFE�BCPWF�UIFZ�SFQSFTFOU�NPSF�PG�B�NBQ�
QJOH�HVJEFMJOF�UIBO�B�VTFGVM�QSPHSBNNJOH�QSBDUJDF�

0G�DPVSTF�UIFSF�JT�SBSFMZ�B�TJOHMF�QBUUFSO�XIJDI�QSPWJEFT�UIF�CFTU�NBQQJOH�
	SFGJOFNFOU�PS�USBOTMBUJPO
�PG�B�HJWFO�TUSVDUVSF�VOEFS�BMM�DJSDVNTUBODFT��(FOFS�
BMMZ�UIFSF�BSF�TFWFSBM�QPUFOUJBM�NBQQJOHT�BOE�UIF�POF�XIJDI�JT�NPTU�BQQSPQSJBUF�
JO�B�QBSUJDVMBS�DPOUFYU�EFQFOET�PO�UIF�BTTPDJBUFE�OPO�GVODUJPOBM�SFRVJSFNFOUT�
	F�H��QFSGPSNBODF�OFFET�TQBDF�MJNJUBUJPOT�SFMJBCJMJUZ�FUD�
��5IFSFGPSF�QBUUFSOT�
IBWF�UP�QSPWJEF�B�DPOUFYU�EFTDSJQUJPO�XIJDI�BMMPXT�B�EFWFMPQFS�UP�DIPPTF�UIF�
POF�NPTU�TVJUBCMF�GPS�IJT�QBSUJDVMBS�OFFET��1SPWJEJOH�TVDI�JOGPSNBUJPO�BMMPXT�
4035�UP�PGGFS�B�MFWFM�PG�DPOUFYU�TFOTJUJWJUZ�XIJDI�JT�JNQPTTJCMF�JO�BVUPNBUFE�
NBQQJOH�UPPMT�XIJMF�BU�UIF�TBNF�UJNF�TUJMM�CFJOH�SFBTPOBCMZ�TZTUFNBUJD��%FWFM�
PQFST�BSF�UPME�QSFDJTFMZ�XIBU�UP�SFGJOF�PS�USBOTMBUF�IPX�UP�QFSGPSN�UIFTF�SFGJOF�
NFOUT�USBOTMBUJPOT�BOE�XIFO�UP�QFSGPSN�UIF�SFMFWBOU�BDUJWJUZ��"U�UIF�TBNF�UJNF�
IPXFWFS�UIFZ�DBO�UBJMPS�UIF�QBSUJDVMBS�SFGJOFNFOUT�BOE�USBOTMBUJPOT�JO�EJGGFSFOU�
XBZT�UIBU�EFQFOE�PO�UIF�SFMFWBOU�DPOUFYU�GBDUPST�
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��� 3FGJOFNFOU�1BUUFSOT

3FGJOFNFOU�QBUUFSOT�EFGJOF�TPVOE�SFGJOFNFOU�NBQQJOHT�GSPN�IJHIFS�MFWFM�	J�F��
OPO�/0'
�6.-�NPEFM�FMFNFOUT�UP�6.-�/0'�FMFNFOUT��*O�HFOFSBM�B�SFGJOFNFOU�
QBUUFSO�EFGJOFT�IPX�UP�SFNPWF�IJHIFS�MFWFM�FMFNFOUT�	TUBUJD�TUSVDUVSF�EJBHSBNT
�
IPX�UP�VTF�/0'�TQFDJGJD�FMFNFOUT�JO�/0'�EJBHSBNT�	TUBUJD�TUSVDUVSF�EJBHSBNT
�
BOE�IPX�UP�FOGPSDF�UIF�/0'�NPEFMJOH�DPOTUSBJOUT�	BMM�EJBHSBNT
��

5P�LFFQ�USBDL�	USBDFBCJMJUZ
�PG�SFGJOFNFOUT�UIF�SFGJOFNFOU�SFMBUJPOTIJQT�CFUXFFO�
FMFNFOUT�NVTU�CF�NBEF�FYQMJDJU�CZ�VTJOH�UIF�6.-�TUFSFPUZQF���SFGJOFNFOU����
5IJT�FOBCMFT�EFWFMPQFST�UP�USBWFSTF�UIF�SFGJOFNFOU�USFF�JO�PSEFS�UP�JEFOUJGZ�UIPTF�
QMBDFT�XIFSF�GVSUIFS�XPSL�JT�OFFEFE��)PXFWFS�BT�NFOUJPOFE�BCPWF�TJNQMZ�
EFGJOJOH�UIF�NBQQJOH�JT�OPU�TVGGJDJFOU��*G�UIFSF�JT�NPSF�UIBO�POF�QBUUFSO�GPS�B�
TQFDJGJD�DPOTUSVDU�JU�NVTU�CF�QPTTJCMF�UP�DIPPTF�UIF�QBUUFSO�XIJDI�JT�NPTU�TVJU�
BCMF�GPS�B�HJWFO�DPOUFYU��"O�FTTFOUJBM�QBSU�PG�B�SFGJOFNFOU�QBUUFSO�JT�UIFSFGPSF�B�
MJTU�PG�UIF�QSJNBSZ�RVBMJUZ�GBDUPST�XIJDI�UIF�SFGJOFNFOUT�JOGMVFODF�	F�H��QFSGPS�
NBODF
�BOE�UIF�MFWFM�PG�UIJT�JOGMVFODF��'PS�FYBNQMF�B�SFGJOFNFOU�UIBU�JNQMF�
NFOUT�B�NPEFM�FMFNFOU�JO�B�XBZ�UIBU�NJOJNJ[FT�TQBDF�NBZ�XFMM�IBWF�B�EFUSJ�
NFOUBM�JOGMVFODF�PO�UIF�GJOBM�TZTUFNkT�QFSGPSNBODF�XIFSFBT�B�SFGJOFNFOU�UIBU�
NBYJNJ[FT�QFSGPSNBODF�NBZ�IBWF�B�EFUSJNFOUBM�JOGMVFODF�PO�TQBDF�VTBHF��

1SPWJEJOH�RVBOUJUBUJWF�NFBTVSFT�PO�UIF�JOGMVFODF�B�QBUUFSO�IBT�PO�RVBMJUZ�GBD�
UPST�DBO�CF�QPUFOUJBMMZ�NJTMFBEJOH��0O�UIF�POF�IBOE�UIFZ�BMMPX�QBUUFSOT�UP�CF�
DIPTFO�PO�BO�PCKFDUJWF�CBTJT�CVU�PO�UIF�PUIFS�IBOE�TVDI�NFBTVSFT�BSF�EJGGJDVMU�
JG�OPU�JNQPTTJCMF�UP�DPMMFDU�BOE�NBZ�SFMZ�IFBWJMZ�PO�UIF�EFGJOJUJPO�PG�UIF�VOEFSMZ�
JOH�NFUSJD��5IFSFGPSF�4035�BEPQUT�B�RVBMJUBUJWF�TDBMF�XIJDI�QSPWJEFT�B�TVCKFDUJWF�
JOGMVFODF�FTUJNBUF�SFQSFTFOUFE�CZ�POF�PG�UIF�GPMMPXJOH�TZNCPMT��m�����P���
��n�XJUI�m��n�CFJOH�UIF�XPSTU�DBTF�BOE�m��n�CFJOH�PQUJNBM�TVQQPSU�SFTQFD�
UJWFMZ��

"EEJUJPOBM�IFMQ�JO�TFMFDUJOH�BQQSPQSJBUF�QBUUFSOT�JT�QSPWJEFE�CZ�EJWJEJOH�UIF�
DPNQMFUF�DPMMFDUJPO�PG�QBUUFSOT�JOUP�EJGGFSFOU�DBUFHPSJFT��5IFTF�DBUFHPSJFT�PSHB�
OJ[FE�JO�UFSNT�PG�UZQJDBM�BSFBT�PG�NPEFMJOH�TJNQMZ�TFSWF�UP�SFEVDF�UIF�BNPVOU�
PG�QBUUFSOT�B�EFWFMPQFS�IBT�UP�TDBO��*O�HFOFSBM�SFGJOFNFOU�QBUUFSOT�DBO�CF�DBUF�
HPSJ[FE�JOUP�UIF�GPMMPXJOH�QBUUFSO�GBNJMJFT�

o 'VOEBNFOUBM�QBUUFSOT�EFTDSJCF�UIF�SFGJOFNFOU�PG�CBTJD�PCKFDU�PSJFOUFE�DPO�
DFQUT�

o *OUFSBDUJPO�QBUUFSOT�EFTDSJCF�SFGJOFNFOUT�PG�IPX�PCKFDUT�XPSL�XJUI�FBDI�
PUIFS�

o "HHSFHBUFT�QBUUFSOT�EFTDSJCF�SFGJOFNFOUT�PG�PCKFDU�TUSVDUVSFT�	F�H��JOIFSJU�
BODF
�

o "SDIJUFDUVSF�QBUUFSOT�EFTDSJCF�SFGJOFNFOUT�PG�TZTUFN�BSDIJUFDUVSF�DPO�
TUSVDUT�
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"OPUIFS�JNQPSUBOU�GBDUPS�JOGMVFODJOH�UIF�VTBCJMJUZ�PG�SFGJOFNFOU�QBUUFSOT�JT�UIFJS�
PWFSBMM�EFTJHO��5IF�QBUUFSOT�JOGPSNBUJPOBM�DPOUFOU�XIJDI�IBT�UP�CF�DPNNVOJ�
DBUFE�UP�B�EFWFMPQFS�NVTU�CF�TUSVDUVSFE�JO�TVDI�B�XBZ�UIBU�SFMFWBOU�JOGPSNBUJPO�
DBO�CF�GPVOE�FBTJMZ��0VS�PXO�FYQFSJFODFT�XJUI�UIF�BQQMJDBUJPO�PG�QBUUFSOT�JO�
TPGUXBSF�QSPKFDUT�TIPX�UIBU�GPSNT�PG�UIF�LJOE�JMMVTUSBUFE�JO�<�>�BSF�CFTU�TVJUFE�
GPS�UIJT�QVSQPTF��5IJT�QFSTPOBM�FYQFSJFODF�JT�BMTP�TVQQPSUFE�CZ�GJOEJOHT�JO�QTZ�
DIPMPHJDBM�SFTFBSDI��*O�BDDPSEBODF�XJUI�UIFTF�GJOEJOHT�SFGJOFNFOU�QBUUFSOT�BSF�
QSFTFOUFE�VTJOH�POF�QBHF�GPSNT�EJWJEFE�JOUP�UISFF�IPSJ[POUBM�BSFBT��)BWJOH�B�
TUBOEBSE�QSFTFOUBUJPO�UFNQMBUF�PG�UIJT�GPSN�BMTP�IFMQT�EFWFMPQFST�EFGJOF�UIFJS�
PXO�QBUUFSOT�CZ�QSPWJEJOH�BO�FYBDU�EFGJOJUJPO�PG�UIF�JOGPSNBUJPO�OFFEFE��"O�
FYBNQMF�SFGJOFNFOU�QBUUFSO�EFTDSJCJOH�UIF�SFGJOFNFOU�PG�BO�VOJEJSFDUJPOBM�
BTTPDJBUJPO�JT�TIPXO�JO�'JHVSF���

'JHVSF��� 3FGJOFNFOU�1BUUFSO�	�


o 5IF�UPQ�BSFB�JT�VTFE�GPS�TUPSJOH�BENJOJTUSBUJWF�JOGPSNBUJPO�	J�F��VOJRVF�QBU�
UFSO�OVNCFS�QBUUFSO�OBNF�BOE�QBUUFSO�GBNJMZ
��5IFTF�BSF�VTFE�IFMQ�EFWFM�
PQFST�GJOE�B�TQFDJGJD�QBUUFSO�RVJDLMZ�BOE�UP�TVQQPSU�UIF�VTF�PG�UPPMT�GPS�NBJO�
UBJOJOH�UIF�DPNQMFUF�TFU�PG�QBUUFSOT�

o 5IF�BSFB�JO�UIF�NJEEMF�PG�FBDI�QBUUFSO�DPOUBJOT�B�HSBQIJDBM�EFTDSJQUJPO�PG�UIF�
BDUVBM�SFGJOFNFOU��5IJT�EFTDSJQUJPO�EFQJDUT�IPX�B�TQFDJGJD�6.-�DPOTUSVDU�

���� 3FGJOFNFOU�1BUUFSO�m�0OF�XBZ�BTTPDJBUJPO�	�
m

'BNJMZ��*OUFSBDUJPO

$POUFYU��

%FTDSJQUJPO�

� $MBTT�#�BDDFTTFT�DMBTT�"�	VOJEJSFDUJPOBM��NBOZ�UP�
POF
��5IJT� SFMBUJPO� JT�DIBSBDUFSJ[FE�CZ�B� SPMF�BOE
GPMMPXT�UIF�SVMFT�GPS���4UBOEBSE���DMJFOUTIJQ�

)PX�5P�
��� %FGJOF�VTBHF�EJSFDUJPO
��� %FGJOF�SPMF�BOE�JUT�WJTJCJMJUZ
��� %FGJOF�DMJFOUTIJQ

*OGMVFODF�	������P�����


.BJOUBJOBCJMJUZ �

1FSGPSNBODF P

3FMJBCJMJUZ �

3FVTBCJMJUZ P

4FDVSJUZ �

4QBDF �

���

" #�

$

" #
�

��4UBOEBSE��

��3FGJOFNFOU��

��3PMF
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	F�H��B�VOBSZ�BTTPDJBUJPO
�DBO�CF�SFGJOFE�UP�B�6.-�/0'�DPOTUSVDU�	F�H��B�DMJ�
FOUTIJQ�SFMBUJPOTIJQ
�CZ�QSFTFOUJOH�CPUI�DPOTUSVDUT�BOE�UIFJS�SFGJOFNFOU�SFMB�
UJPOTIJQ��

o 'JOBMMZ�UIF�CPUUPN�BSFB�DIBSBDUFSJ[FT�UIF�DPOUFYU�JO�XIJDI�UIF�QBUUFSO�JT�
BQQMJDBCMF�BVHNFOUFE�CZ�UFYUVBM�EFTDSJQUJPOT�PG�UIF�SFGJOFNFOU�JUTFMG��5IF�
DPOUFYU�DIBSBDUFSJ[BUJPO�QSPWJEFT�B�TVCKFDUJWF�FTUJNBUF�PG�UIF�QBUUFSOlT�JOGMV�
FODF�PO�WBSJPVT�RVBMJUZ�GBDUPST��*O�BEEJUJPO�UIF�SFGJOFE�DPOTUSVDU�	J�F��UIF�
6.-�/0'�DPOTUSVDU
�BOE�UIF�SFGJOFNFOU�JUTFMG�BSF�FYQMBJOFE�UFYUVBMMZ�UP�
BMMPX�GPS�CFUUFS�VOEFSTUBOEJOH�

*O�UIF�DPOUFYU�PG�UIF�XPSL�QSFTFOUFE�IFSF�XF�VTFE�UIF�6.-�EPDVNFOUBUJPO�
<��>�TUBOEBSE�CPPLT�PO�QBUUFSOT�<����>�WBSJPVT�CPPLT�PO�TPGUXBSF�EFWFMPQ�
NFOU�XJUI�UIF�6.-�<��������������>�BT�XFMM�BT�PVS�PXO�TPGUXBSF�EFWFMPQ�
NFOU�FYQFSJFODFT�UP�DBQUVSF�UIF�SFRVJSFE�LOPXMFEHF�GPS�EFGJOJOH�B�GJSTU�TFU�PG�
SFGJOFNFOU�QBUUFSOT��

��� 5SBOTMBUJPO�1BUUFSOT

5SBOTMBUJPO�QBUUFSOT�QFSGPSN�B�TJNJMBS�KPC�UP�SFGJOFNFOU�QBUUFSOT�CVU�GPS�USBOTMB�
UJPOT�JOTUFBE�PG�SFGJOFNFOUT��"MUIPVHI�UIF�UXP�BSF�TUSJDUMZ�TFQBSBUFE�IPXFWFS�
UIF�SFMBUJPOTIJQ�CFUXFFO�UIF�MFBWFT�PG�UIF�SFGJOFNFOU�USFF�BOE�UIF�BTTPDJBUFE�
QSPHSBNNJOH�DPOTUSVDUT�NVTU�CF�DMFBS��*O�PUIFS�XPSET�USBOTMBUJPO�QBUUFSOT�BSF�
OPU�TPMFMZ�PSJFOUFE�UPXBSET�JNQMFNFOUJOH�B�/0'�NPEFMJOH�FMFNFOU�CVU�BMTP�
UPXBSET�DPOUJOVJOH�UIF�QSPDFTT�PG�EFWFMPQJOH�DPEF�GSPN�NPEFMT�TFBNMFTTMZ��
5IFO�BOE�POMZ�UIFO�JU�JT�QPTTJCMF�GPS�B�EFWFMPQFS�UP�USBWFSTF�B�TPGUXBSF�TZTUFN�
GSPN�FBSMZ�BOBMZTJT�UP�DPEF�

-JLF�SFGJOFNFOU�QBUUFSOT�USBOTMBUJPO�QBUUFSOT�BSF�VTVBMMZ�OPU�BQQMJDBCMF�JO�BMM�DJS�
DVNTUBODFT��6TVBMMZ�UIFSF�BSF�TFWFSBM�BQQMJDBCMF�USBOTMBUJPO�QBUUFSOT�GPS�B�HJWFO�
/0'�FMFNFOU�CFDBVTF�UIF�DPOUFYU�	F�H��OPO�GVODUJPOBM�SFRVJSFNFOUT
�QMBZT�B�
NBKPS�SPMF�JO�XIJDI�USBOTMBUJPO�JT�UIF�NPTU�TVJUBCMF�	F�H��B�TZTUFN�OFFEJOH�IJHI�
TQFFE�XJMM�CF�JNQMFNFOUFE�JO�B�EJGGFSFOU�XBZ�UIBO�B�TZTUFN�XIFSF�TFDVSJUZ�BOE�
TBGFUZ�BSF�UIF�NBKPS�DPODFSOT
��$POTFRVFOUMZ�B�USBOTMBUJPO�QBUUFSO�IBT�UP�QSP�
WJEF�UIF�TBNF�DPOUFYU�JOGPSNBUJPO�UP�BMMPX�EFWFMPQFST�UP�DIPPTF�UIF�QBUUFSO�
NPTU�TVJUBCMF�GPS�UIFJS�OFFET��"T�GPS�SFGJOFNFOU�QBUUFSOT�XF�VTF�TVCKFDUJWF�FTUJ�
NBUFT�	m�����P�����n
�BT�UP�XIBU�FYUFOU�UIF�USBOTMBUJPO�QBUUFSO�JOGMVFODFT�DFS�
UBJO�RVBMJUZ�GBDUPST��5IFTF�DBO�EJGGFS�GSPN�UIPTF�PG�SFMBUFE�SFGJOFNFOU�QBUUFSOT��
5SBOTMBUJPO�QBUUFSOT�BSF�BMTP�QSFTFOUFE�VTJOH�UIF�TBNF�UFNQMBUF�BT�SFGJOFNFOU�
QBUUFSOT�	TFF�'JHVSF��
�

5IF�QBUUFSOT�EFWFMPQFE�UP�EBUF�BSF�BJNFE�BU�USBOTMBUJOH�/0'�6.-�NPEFMT�UP�
$���JO�UIF�EPNBJO�PG�JOGPSNBUJPO�TZTUFNT��5IF�LOPXMFEHF�SFRVJSFE�UP�EFGJOF�
UIFTF�QBUUFSOT�XBT�EFSJWFE�GSPN�EJGGFSFOU�TPVSDFT�TVDI�BT�CPPLT�PO�001�<�>�PS�
00�QSPHSBNNJOH�MBOHVBHFT�<�����>�BOE�QSBDUJDBM�FYQFSJFODFT�PG�00�EFWFMPQ�
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FST��&BDI�QBUUFSO�XBT�UIFO�EFWFMPQFE�XJUI�B�WJFX�UP�JUT�BQQMJDBUJPO�DPOUFYU�BOE�
UBSHFU�MBOHVBHF�

'JHVSF��� 5SBOTMBUJPO�1BUUFSO�	�


��� "QQMZJOH�3FGJOFNFOU�BOE�5SBOTMBUJPO�1BUUFSOT

5IF�DPMMFDUJWF�TFU�PG�SFGJOFNFOU�QBUUFSOT�BOE�USBOTMBUJPO�QBUUFSOT�DBO�CF�TFFO�BT�
B�LOPXMFEHF�BSDIJWF�GPS�EFWFMPQFST�XIJDI�UIFZ�DBO�VTF�UP�DIPPTF�UIF�QBUUFSO�
NPTU�TVJUBCMF�GPS�UIFJS�TQFDJGJD�OFFET��*O�QSBDUJDF�UIF�4035�QSPDFTT�PG�SFGJOJOH�
NPEFMT�UP�/PSNBM�0CKFDU�'PSN�BOE�UIFO�USBOTMBUJOH�UIFN�UP�DPEF�TUBSUT�XIJDI�
UIF�JEFOUJGJDBUJPO�PG�UIF�NPEFM�FMFNFOUT�XIJDI�BSF�OPU�JO�/PSNBM�0CKFDU�'PSN��
'PS�FBDI�PG�UIFTF�DPOTUSVDUT�B�TFU�PG�QBUUFSOT�HFOFSBMMZ�BQQMJDBCMF�GPS�UIF�TQF�
DJGJD�DPOTUSVDU�UZQF�JT�DPMMFDUFE��5IF�EFWFMPQFS�JT�UIFO�SFTQPOTJCMF�GPS�TFMFDUJOH�
BOE�BQQMZJOH�TQFDJGJD�QBUUFSOT�GSPN�UIJT�TFU�CBTFE�PO�UIF�QBUUFSOT�DPOUFYU�JOGPS�
NBUJPO�BOE�UIF�QSFWBJMJOH�OPO�GVODUJPOBM�SFRVJSFNFOUT��5IJT�QSPDFEVSF�JT�DPOUJO�
VFE�VOUJM�UIF�DPNQMFUF�NPEFM�JT�SFGJOFE��5IF�TVCTFRVFOU�USBOTMBUJPO�PG�UIF�
SFGJOFE�NPEFM�JT�EPOF�JO�UIF�TBNF�NBOOFS�CZ�TFMFDUJOH�UIF�TFU�PG�BQQMJDBCMF�
USBOTMBUJPO�QBUUFSOT�GPS�FBDI�/0'�DPOTUSVDU�TFMFDUJOH�UIF�NPTU�TVJUBCMF�POF�

���� 5SBOTMBUJPO�1BUUFSO���4UBOEBSE��� 5BSHFU��$��

$POUFYU�

%FTDSJQUJPO��
� $MBTT�#�BDDFTTFT�$MBTT�"�	VOJEJSFDUJPOBM

� 3PMF����"UUSJCVUF�PG�UZQF�"�JO�$MBTT�#
� $MBTT�#�IBT�BDDFTT�UP�NBOZ�DMBTTFT�"����

"UUSJCVUF�JT�BO�BSSBZ
� $PEF�$POTUSVDUT��1PJOUFS�"SSBZ�m#Z�3FGFSFODFn�
5SBDF��
� $PSSFTQPOEJOH�SFGJOFNFOU�QBUUFSOT�����
� 5BSHFU�$PNQJMFS��HDD

*OGMVFODF�	������P�����


.BJOUBJOBCJMJUZ �

1FSGPSNBODF P

3FMJBCJMJUZ �

3FVTBCJMJUZ P

4FDVSJUZ �

4QBDF �

���

"#
�

��4UBOEBSE��

�3PMF

class B 
{
 private:
    A* Role[]; 
     void add{A* a, int id}
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HJWFO�UIF�QSFWBJMJOH�DPOUFYU�JOGPSNBUJPO�BOE�BQQMZJOH�UIJT�QBUUFSO��#Z�SFQFBUJOH�
UIJT�QSPDFEVSF�B�EFWFMPQFS�XJMM�GJOBMMZ�FOE�VQ�XJUI�BO�JNQMFNFOUBUJPO�PG�UIF�
PSJHJOBM�NPEFM�BEBQUFE�UP�UIF�OPO�GVODUJPOBM�SFRVJSFNFOUT�PG�UIF�TZTUFN��.PSF�
JNQPSUBOUMZ�UIF�FYBDU�TFRVFODF�PG�EFDJTJPOT�XIJDI�UIF�EFWFMPQFS�UPPL�JO�HFUUJOH�
GSPN�UIF�IJHI�MFWFM�BOBMZTJT�NPEFMT�UP�UIF�EFUBJMFE�JNQMFNFOUBUJPO�JT�EPDV�
NFOUFE�BOE�UIFJS�SBUJPOBMF�FYQMJDJUMZ�EFTDSJCFE�	USBDFBCJMJUZ
�

4035�QSPWJEFT�B�IJHI�MFWFM�PG�GMFYJCJMJUZ�CFDBVTF�B�EFWFMPQFS�DBO�JOEJWJEVBMMZ�
DPNCJOF�SFGJOFNFOU�BOE�USBOTMBUJPO�QBUUFSOT�CBTFE�PO�UIF�QSPWJEFE�DPOUFYU�
JOGPSNBUJPO��"O�FYBNQMF�PG�UIJT�GMFYJCJMJUZ�JT�TIPXO�JO�'JHVSF����5IF�FYBNQMF�
EFTDSJCFT�UIF�JNQMFNFOUBUJPO�PG�BO�BTTPDJBUJPO�CFUXFFO�DMBTTFT�CZ�BQQMZJOH�UXP�
EJGGFSFOU�SFGJOFNFOU�QBUUFSOT�	TFF�'JHVSF���BOE�'JHVSF���SFTQFDUJWFMZ
�UP�SFGJOF�
UIF�DPOTUSVDU�UP�UIF�/0'�MFWFM�BOE�CZ�BQQMZJOH�UXP�USBOTMBUJPO�QBUUFSOT�	TFF�'JH�
VSF���BOE�'JHVSF����SFTQFDUJWFMZ
��

'JHVSF��� &YBNQMF�"QQMJDBUJPO
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*UFN (SPVQ� ��'SJFOE��

�NFNCFS

QBUUFSO����

class Group 
{ 
  public:
    void addItem{Item* p, int id}
      {member[id] = p; return;}
    ...
   private: 
    Item* member[ ];

class Item 
{
 friend Group::addItem(Item*);
 public:
    ...
 private:
   Group* member;
};
class Group: public Item
{
 private:
   void add(Item*);
 public
   void addItem(Item *item}
     {...
      item->member = this;
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'JHVSF��� 3FGJOFNFOU�1BUUFSO�	�


5IF�FYBNQMF�TIPXT�IPX�OPO�GVODUJPOBM�SFRVJSFNFOUT�ESJWF�UIF�SFGJOFNFOU�BOE�
USBOTMBUJPO�BDUJWJUJFT��*G�B�EFWFMPQFS�JT�EFWFMPQJOH�B�TPGUXBSF�TZTUFN�XIFSF�SFMJ�
BCJMJUZ�BOE�TFDVSJUZ�JT�B�DPODFSO�IF�XJMM�QSPCBCMZ�DIPPTF�UIF�MFGU�QBUI�CZ�BQQMZJOH�
UIF�SFGJOFNFOU�QBUUFSO�����BOE�USBOTMBUJPO�QBUUFSO������5IJT�HJWFT�BO�JNQMF�
NFOUBUJPO�CBTFE�PO�BO�BSSBZ�PG�QPJOUFST�XIJDI�BMMPXT�BDDFTT�UP�UIF�QVCMJD�QBSUT�
PG�k*UFNl�PCKFDUT��5IJT�LJOE�PG�JNQMFNFOUBUJPO�JT�SFMJBCMF�CFDBVTF�BEEJOH�SFNPW�
JOH�QPJOUFST�JT�FBTZ�BOE�UIF�QSPHSBN�DBO�TJNQMZ�XBML�UISPVHI�UIF�BSSBZ�POF�FMF�
NFOU�BU�B�UJNF�VTJOH�UIF�QPJOUFS�UP�JOWPLF�NFUIPET�PG�UIF�SFGFSFODFE�PCKFDU��
0UIFSXJTF�IF�NBZ�DIPPTF�UIF�SJHIU�QBUI�	QBUUFSOT�����BOE����
�QSPWJEFE�UIBU�JU�
JT�BDDFQUBCMF�UIBU�UIF�SFMBUJPOTIJQ�WJPMBUFT�UIF�QSJODJQMF�PG�JOGPSNBUJPO�IJEJOH�
	TFDVSJUZ
�CVU�BMMPXT�B�GBTU�USBWFSTJPO�FWFO�GSPN�UIF�POF�UP�UIF�NBOZ�TJEF�

1BUUFSO�m�0OF�XBZ�BTTPDJBUJPO�	�
m 'BNJMZ��*OUFSBDUJPO

$POUFYU��

%FTDSJQUJPO�

� $MBTT�#�IBT�B� SFMBUJPOTIJQ� UP�DMBTT�"� 	VOJEJSFDUJPOBM�NBOZ�UP�POF
�
5IJT� SFMBUJPO� JT� DIBSBDUFSJ[FE� CZ� B� SPMF� BOE� GPMMPXT� UIF� SVMFT� GPS
��'SJFOE���DMJFOUTIJQ�

)PX�5P�

��� %FGJOF�SFBE�VTBHF�EJSFDUJPO
��� %FGJOF�SPMF
��� %FGJOF�$MJFOUTIJQ

*OGMVFODF�	������P�����
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'JHVSF���� 5SBOTMBUJPO�1BUUFSO�	�


5IF�FYBNQMF�TIPXT�UIBU�UIF�BQQMJDBUJPO�PG�4035�SFTVMUT�JO�WBSJPVT�EJGGFSFOU�
JNQMFNFOUBUJPOT�PG�B�NPEFMJOH�DPOTUSVDU�CBTFE�PO�EJGGFSFOU�DPOUFYU�GBDUPST��
5IF�OVNCFS�PG�EJGGFSFOU�JNQMFNFOUBUJPOT�DBO�JODSFBTF�GVSUIFS�JG�OFX�SFGJOFNFOU�
BOE�PS�USBOTMBUJPO�QBUUFSOT�DPNF�JOUP�QMBZ��

#Z�BQQMZJOH�4035�B�NPEFMJOH�DPOTUSVDU�DBO�CF�GJSTU�SFGJOFE�JO�WBSJPVT�EJGGFSFOU�
XBZT�BOE�UIFO�CF�USBOTMBUFE�JO�WBSJPVT�EJGGFSFOU�XBZT��$POTFRVFOUMZ�UIF�kQPTTJ�
CMFl�SFGJOFNFOUT�BOE�USBOTMBUJPOT�CVJME�VQ�B�USFF�	TFF�'JHVSF��
�BOE�UIF�UBTL�PG�
UIF�EFWFMPQFS�JT�UP�DIPPTF�UIF�BQQSPQSJBUF�QBUI�GPS�UIJT�USFF��5IJT�GMFYJCJMJUZ�
FOBCMFT�EFWFMPQFST�OPU�POMZ�UP�VOEFSTUBOE�BOE�EPDVNFOU�UIF�SFMBUJPOTIJQT�
CFUXFFO�UIFJS�NPEFMT�BOE�DPEF�CFUUFS�CVU�BMTP�UP�GVMGJM�UIF�TQFDJGJFE�OPO�GVOD�
UJPOBM�SFRVJSFNFOUT�

���� 5SBOTMBUJPO�1BUUFSO���'SJFOE�� 5BSHFU��$��

$POUFYU��

%FTDSJQUJPO��
� $MBTT�#�BDDFTTFT�$MBTT�"�	VOJEJSFDUJPOBM

� 3PMF����"UUSJCVUF�PG�UZQF�#�JO�DMBTT�"
� &BDI�PCKFDU�PG�UZQF�"�IBT�B�SFMBUJPO�UP�POF�PCKFDU�PG�UZQF�#
� $PEF�$POTUSVDUT��1PJOUFS�'SJFOE

5SBDF��
� $PSSFTQPOEJOH�SFGJOFNFOU�QBUUFSOT�����
� 5BSHFU�$PNQJMFS��HDD

*OGMVFODF�	������P�����
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class A 
{
 friend B::addA(A*);
 public:
    ...
 private:
   B* role;
};
class B: public A
{
 private:
   void add(A*);
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8JUI�UIF�SBQJE�SBUF�PG�JOOPWBUJPO�JO�PCKFDU�UFDIOPMPHZ�POF�NJHIU�IBWF�FYQFDUFE�
UP�IBWF�TFFO�TJHOJGJDBOU�JNQSPWFNFOUT�JO�UIF�RVBMJUZ�PG�PCKFDU�PSJFOUFE�TZTUFNT��
*O�QSBDUJDF�IPXFWFS�UIJT�IBT�OPU�IBQQFOFE�EVF�UP�UIF�QSJNJUJWF�UFDIOJRVFT�TUJMM�
MBSHFMZ�EPNJOBUJOH�UIF�mJNQMFNFOUBUJPOn�QIBTF�PG�PCKFDU�PSJFOUFE�EFWFMPQ�
NFOU�NFUIPET��-FBEJOH�FEHF�UFDIOPMPHJFT�TVDI�BT�EJTUSJCVUFE�PCKFDUT�DPNQP�
OFOUT�BOE�UIF�6.-�XJMM�OFWFS�BDIJFWF�UIFJS�GVMM�QPUFOUJBM�VOUJM�UIJT�QSPCMFN�JT�
BEESFTTFE��&WFO�UIF�NPTU�OPUBCMF�EFWFMPQNFOU�JO�UIJT�GJFME�UIF�mJNQMFNFOUB�
UJPO�UISPVHI�USBOTMBUJPOn�BQQSPBDI�QPQVMBSJ[FE�CZ�4IMBFS�BOE�.FMMPS�FTTFOUJBMMZ�
TJEFTUFQT�UIF�QSPCMFN�CZ�GPDVTJOH�NPSF�PO�QFSGPSNJOH�UIBO�PO�EFGJOJOH�UIF�
NBQQJOH�CFUXFFO�NPEFMT�BOE�DPEF��-JLF�UIF�BVUPNBUJD�DPEF�HFOFSBUJPO�GBDJMJ�
UJFT�PG�$"4&�UPPMT�UIFSFGPSF�TVDI�NFUB�NPEFMJOH�BQQSPBDIFT�IBWF�HSFBU�EJGGJ�
DVMUZ�JO�IFMQJOH�EFWFMPQFST�UBJMPS�JNQMFNFOUBUJPO�TUSBUFHJFT�UP�CFTU�NFFU�UIFJS�
OFFET�

*O�BO�JEFBM�XPSME�TPGUXBSF�TZTUFNT�XPVME�CF�XSJUUFO�JO�GPSNBM�MBOHVBHFT�XJUI�
GPSNBMMZ�WFSJGJFE�NBQQJOHT�CFUXFFO�MFWFMT�CVU�GPS�PCKFDU�PSJFOUFE�EFWFMPQNFOU�
UIJT�JT�B�MPOH�XBZ�PGG�JO�QSBDUJDF��4035�PGGFST�B�QSBDUJDBM�BQQSPBDI�UP�UIJT�QSPC�
MFN�XIJDI�QSPWJEFT�FGGFDUJWF�BTTJTUBODF�JO�UIF�NBQQJOH�PG�6.-�BOBMZTJT�BOE�
EFTJHO�NPEFMT�UP�DPEF��5IJT�JT�BDIJFWFE�UISPVHI�UIF�BQQMJDBUJPO�PG�UISFF�UJNF�
IPOPVSFE�TUSBUFHJFT�GPS�NBOBHJOH�DPNQMFYJUZ�

� 3FEVDJOH�UIF�TJ[F�PG�UIF�JOEJWJEVBM�TUFQT��"�TFRVFODF�PG�TFWFSBM�TNBMMFS�TUFQT�
JT�FBTJFS�UP�VOEFSTUBOE�UIBO�POF�CJH�TUFQ�	F�H��JO�GBDU�UIJT�JT�UIF�BQQSPBDI�
UBLFO�JO�NBUIFNBUJDT�UP�QSPWF�B�UIFPSFN�JO�UFSNT�PG�mTNBMMFSn�QBSUT�XIJDI�
UIFO�UPHFUIFS�TIPX�UIF�DPSSFDUOFTT�PG�UIF�XIPMF�UIFPSFN
��8JUI�UIF�4035�
BQQSPBDI�UIF�UBTL�PG�JNQMFNFOUJOH�HSBQIJDBM�NPEFMT�JT�CSPLFO�JOUP�JOEJWJEVBM�
SFGJOFNFOU�BOE�USBOTMBUJPO�TVCTUFQT��

� 4FQBSBUJOH�DPODFSOT��%FWFMPQFST�DBO�DPODFOUSBUF�PO�TJOHMF�BDUJWJUJFT�BOE�EP�
OPU�IBWF�UP�XPSSZ�BCPVU�TFWFSBM�UIJOHT�BU�PODF��5IFTF�TJOHMF�TUFQT�GBDJMJUBUF�B�
NPSF�TZTUFNBUJD�SFGJOFNFOU�PG�HSBQIJDBM�NPEFMT�UP�DPEF�MFWFM�BCTUSBDUJPOT�
CFGPSF�TUBSUJOH�USBOTMBUJPO�

� *EFOUJGZJOH�BOE�FYQMPJUJOH�DPNNPOBMJUZ��5IF�4035�BQQSPBDI�TJNQMJGJFT�NVMUJ�
QMF�JNQMFNFOUBUJPOT�PG�B�TJOHMF�NPEFM�	J�F��QPSUJOH
��*O�HFOFSBM�EFWFMPQJOH�B�
OFX�JNQMFNFOUBUJPO�PG�B�NPEFM�	F�H��VTJOH�BOPUIFS�QSPHSBNNJOH�MBOHVBHF
�
SFRVJSFT�B�MBSHF�BNPVOU�PG�FGGPSU��8JUI�4035�UIF�SFJNQMFNFOUBUJPO�OFFE�POMZ�
UP�EFBM�XJUI�UIF�SFUSBOTMBUJPO�PG�UIF�/0'�NPEFMT�
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"T�B�CZ�QSPEVDU�UIF�/0'�BMTP�QSPWJEFT�B�QBSUJBM�TPMVUJPO�UP�B�NBKPS�QSPCMFN�
XJUI�XIJDI�VTFST�PG�UIF�6.-�BSF�OPX�GBDFE��5IF�6.-�QSPWJEFT�B�MBSHF�OVNCFS�
PG�EJGGFSFOU�NPEFMJOH�DPOTUSVDUT�XIJDI�NBZ�CF�VTFE�UP�NPEFM�B�HJWFO�TUSVDUVSF�
BOE�PS�CFIBWJPVS�CVU�QSPWJEFT�OP�HVJEBODF�BT�UP�XIBU�DPOTUSVDUT�TIPVME�CF�
VTFE��5IF�/0'�QSPWJEFT�B�GJSTU�TUFQ�UPXBSET�BEESFTTJOH�UIJT�QSPCMFN�CZ�JEFOUJGZ�B�
SFTUSJDUFE�FYUFOTJPO�PG�UIF�6.-�XIJDI�JT�PQUJNJ[FE�GPS�B�TQFDJGJD�QIBTF�PG�UIF�
EFWFMPQNFOU�QSPDFTT��OBNFMZ�UIF�EFUBJMFE�EFTJHO�QIBTF�

$VSSFOUMZ�XF�BSF�QMBOOJOH�UP�FWBMVBUF�UIF�XPSL�QSFTFOUFE�IFSF�JO�UIF�DPOUFYU�PG�
JOEVTUSJBM�DBTF�TUVEJFT��3FDFOU�FNQJSJDBM�FWJEFODF�IBT�TIPXO�UIBU�RVBMJUZ�HVJEF�
MJOFT�DBO�IBWF�B�NBKPS�JNQBDU�PO�UIF�RVBMJUZ�PG�PCKFDU�PSJFOUFE�TZTUFNT�<���>��
5IFSFGPSF�GVSUIFS�XPSL�XJMM�DPODFOUSBUF�PO�JODPSQPSBUJOH�TVDI�RVBMJUZ�HVJEF�
MJOFT�JOUP�4035�UP�FOTVSF�UIBU�SFGJOFNFOU�BOE�USBOTMBUJPO�QBUUFSOT�SFQSFTFOU�
CFTU�QSBDUJDF�LOPXMFEHF�GPS�EFWFMPQJOH�IJHI�RVBMJUZ�TPGUXBSF�
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3FGFSFODFT

<�>� $PMJO�"ULJOTPO�BOE�.JDIFM�*[ZHPO��*PO�B�OPUBUJPO�GPS�UIF�HSBQIJDBM�EFQDJ�
UJPO�PG�PCKFDU�PSJFOUFE�QSPHSBNT��5FDIOJDBM�SFQPSU�6OJWFSTJUZ�PG�)PVTUPO�
$MFBS�-BLF�������BWBJMBCMF�WJB�888�BU��IUUQ���SJDJT�DM�VI�FEV�BULJOTPO�
JPO� �

<�>� 4IJSMFZ "��#FDLFS�BOE�+BNFT "��8IJUUBLFS��$MFBOSPPN�4PGUXBSF�&OHJOFFS�
JOH�1SBDUJDFT��*EFB�(SPVQ�1VCMJTIJOH�)BSSJTCVSH�64"��-POEPO�6,�������

<�>� -JPOFM�#SJBOE�$ISJTUJBO�#VOTF�+PIO�%BMZ�BOE�$ISJTUJBOF�%JGGFSEJOH��"O�
FYQFSJNFOUBM�DPNQBSJTPO�PG�UIF�NBJOUBJOBCJMJUZ�PG�PCKFDU�PSJFOUFE�BOE�
TUSVDUVSFE�EFTJHO�EPDVNFOUT��+PVSOBM�PG�&NQJSJDBM�4PGUXBSF�&OHJOFFSJOH�
�	�
������ �

<�>� -JPOFM $��#SJBOE�$ISJTUJBO�#VOTF�BOE�+PIO 8��%BMZ��"O�FYQFSJNFOUBM�FWBM�
VBUJPO�PG�RVBMJUZ�HVJEFMJOFT�PO�UIF�NBJOUBJOBCJMJUZ�PG�PCKFDU�PSJFOUFE�
EFTJHO�EPDVNFOUT��*O�4VTBO�8JFEFOCFDL�BOE�+FBO�4DIPMU[�FEJUPST�1SP�
DFFEJOHT�PG�UIF�&NQJSJDBM�4UVEJFT�PG�1SPHSBNNFST��4FWFOUI�8PSLTIPQ�
&41��QBHFT��p����"$.�1SFTT�0DUPCFS������ �

<�>� '� #VTDINBOO�3� .FVOJFS�)� 3PIOFSU�1� 4PNNFSMBE�BOE�.� 4UBM��1BU�
UFSO�0SJFOUFE�4PGUXBSF�"SDIJUFDUVSF�p�"�4ZTUFN�PG�1BUUFSOT��+PIO�8JMFZ�
BOE�4POT������ �

<�>� 1� $PBE�BOE�&� /JDPMB��0CKFDU�0SJFOUFE�1SPHSBNNJOH��1SFOUJDF�)BMM�������

<�>� 1FUFS�$PBE�%BWJE�/PSUI�BOE�.BSL�.BZGJFME��0CKFDU�.PEFMT���4USBUFHJFT�
1BUUFSOT���"QQMJDBUJPOT��$PNQVUJOH�4FSJFT��:PVSEPO�1SFTT�TFDPOE�FEJ�
UJPO������ �

<�>� %FTNPOE '��%l4PV[B�BOE�"MBO $BNFSPO�8JMMT��0CKFDUT�$PNQPOFOUT�BOE�
'SBNFXPSLT�XJUI�6.-��5IF�$BUBMZTJT�"QQSPBDI��0CKFDU�5FDIOPMPHZ�4FSJFT��
"EEJTPO�8FTMFZ�0DUPCFS������ �

<�>� .� %ZFS��5IF�$MFBOSPPN�"QQSPBDI�UP�2VBMJUZ�4PGUXBSF�%FWFMPQNFOU��
+PIO�8JMFZ�BOE�4POT�*OD������� �

<��>� )BOT�&SJL�&SJLTTPO�BOE�.BHOVT�1FOLFS��6.-�5PPMLJU��+PIO�8JMFZ���4POT�
����� �

<��>� %BWJE�'MBOBHBO��+BWB�JO�B�/VUTIFMM��0l3FJMMZ���"TTPDJBUFT�*OD������ �
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<��>� &� (BNNB�3� )FMN�3� +PIOTPO�BOE�+� 7MJTTJEFT��%FTJHO�1BUUFSOT�p�&MF�
NFOUT�PG�3FVTBCMF�0CKFDU�0SJFOUFE�4PGUXBSF��"EEJTPO�8FTMFZ������ �

<��>� #FSOE�,BIMCSBOEU��4PGUXBSF�&OHJOFFSJOH��0CKFLUPSJFOUJFSUF�4PGUXBSF�
&OUXJDLMVOH�NJU�EFS�6OJGJFE�.PEFMJOH�-BOHVBHF��4QSJOHFS�7FSMBH������ �

<��>� $SBJH�-BSNBO��"QQMZJOH�6.-�BOE�1BUUFSOT��"O�*OUSPEVDUJPO�UP�0CKFDU�0SJ�
FOUFE�"OBMZTJT�BOE�%FTJHO��1SFOUJDF�)BMM������ �

<��>� 3JDIBSE $��-FF�BOE�8JMMJBN .��5FQGFOIBSU��6.-�BOE�$����"�1SBDUJDBM�
(VJEF�5P�0CKFDU�0SJFOUFE�%FWFMPQNFOU��1SFOUJDF�)BMM������ �

<��>� +FTTF�-JCFSUZ��$MPVET�UP�$PEF��"�$BTF�4UVEZ�JO�"QQMJDBUJPO�%FWFMPQNFOU�
XJUI�6.-�%FTJHO�1BUUFSOT�BOE�$����8SPY�1SFTT�-UE������� �

<��>� +BNFT�3VNCBVHI�*WBS�+BDPCTPO�BOE�(SBEZ�#PPDI��5IF�6OJGJFE�.PEFMJOH�
-BOHVBHF�3FGFSFODF�.BOVBM��0CKFDU�5FDIOPMPHZ�4FSJFT��"EEJTPO�8FTMFZ�
����� �

<��>� 4BMMZ�4IMBFS�BOE�4UFQIFO +��.FMMPS��5IF�TIMBFS�NFMMPS�NFUIPE��1BHFT�PO�UIF�
888�XIJDI�DBO�CF�GPVOE�BU��IUUQ���XXX�QSPKUFDI�DPN�TNNFUIPE�
TNNFUIPE�IUNM������ �

<��>� #KBSOF�4USPVTUSVQ�FEJUPS��5IF�$���1SPHSBNNJOH�-BOHVBHF��"EEJTPO�8FT�
MFZ�TFDPOE�FEJUJPO������ �

<��>� #SVDF '��8FCTUFS��1JUGBMMT�PG�0CKFDU�0SJFOUFE�%FWFMPQNFOU��.���5�#PPLT�
����� �

�



$PQZSJHIU������'SBVOIPGFS�*&4&�
"MM�SJHIUT�SFTFSWFE��/P�QBSU�PG�UIJT�QVCMJDBUJPO�NBZ�
CF�SFQSPEVDFE�TUPSFE�JO�B�SFUSJFWBM�TZTUFN�PS�USBOT�
NJUUFE�JO�BOZ�GPSN�PS�CZ�BOZ�NFBOT�JODMVEJOH�
XJUIPVU�MJNJUBUJPO�QIPUPDPQZJOH�SFDPSEJOH�PS�
PUIFSXJTF�XJUIPVU�UIF�QSJPS�XSJUUFO�QFSNJTTJPO�PG�
UIF�QVCMJTIFS��8SJUUFO�QFSNJTTJPO�JT�OPU�OFFEFE�JG�
UIJT�QVCMJDBUJPO�JT�EJTUSJCVUFE�GPS�OPO�DPNNFSDJBM�
QVSQPTFT�

%PDVNFOU�*OGPSNBUJPO

5JUMF� *NQSPWJOH�2VBMJUZ�JO�
0CKFDU�0SJFOUFE�4PGUXBSF�
4ZTUFNBUJD�3FGJOFNFOU�
BOE�5SBOTMBUJPO�PG�.PEFMT�
UP�$PEF

%BUF� +VOF��������
3FQPSU� *&4&��������&
4UBUVT� 'JOBM
%JTUSJCVUJPO� 1VCMJD


