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(EEHQ�D�UpV]EHQ�D�PyGV]HU�WHOMHVtW�NpSHVVpJpW�YHVV]�N�JyUFV� DOi��0HJYL]VJiOMXN�D�P&N|Gp�VpQHN�HOPpOHWL�DODSMDLW��pV�DONDOPD]iViQDN�J\DNRUODWiW�$]�HOPpOHWL�WDJODOiVKR]�QpKiQ\�DODSIRJDORPUD�OHV]�V]�NVpJ�QN��1DJ\EDQ�pStW�QN�D�>.9����@�LURGDORPUD��tJ\�MyQpKiQ\�IRJDOPDW�GHILQLiOiV�QpON�O�iWYHV]�QN���3O��WtSXVRV]WiO\KR]�NDSFVR Oy�Gy�V]LJQDW~UD��VSHFLILNiFLy�DEV]WUDNW�IRJDOPDLW��'HILQtFLy ² 3�3�VSHFLILNiFLy(J\�7,3 WLSXVRV]WiO\�3�3�VSHFLILNiFLyMD�DODWW�D�3�3�VSHF7,3 ^6�(33`��DKRO�6 �6�23��V]LJQDW~UD�pV�(33 ^�(IL �8IL��L ���R23R`��(IL �8IL��HO�� pV�XWyIHOWpWHOHN�YpJHV�KDOPD]iW�pUWM�N��R23R D�7,3 RSHUiFLyLQDN�D�V]iPiW�MHOHQWL�eUWHOHPV]HU&HQ� D]� �(IL �8IL�� HO�� pV� XWyIHOWpWHO�SiU� D� 7,3� L�� RSHUiFLyMiKR]� WDUWR]LN�� �$UUyO�D]RQEDQ�WXGMXQN��KRJ\�PLQGHQ�RSHUiFLy�HO�IHOWpWHOH�D]�LPSOLFLW�HUURU�D[LyPiYDO�HJ\�WW�NL�NHOO��DGMD�D�EHPHQHWL�pUWpNHN�|VV]HVVpJpW��$]D]�YDOyMiEDQ�QLQFV�D]�RSHUiFLy�KDV]QiODWD�NRUOiWR]YD��GH�OpQ\HJL�WUDQV]IRUPiFLyUD�FVDN�D�IHQWL�HO�IHOWpWHOHN�WHOMHV�OpVH�PHOOHWW�V]iPtWKDWXQN��7HJ\�N�HKKH]� KR]]i� D]W�� KRJ\� KD� D]�RSHUiWRU�1HP'HI pUWpNHW� iOOtW� HO��� DNNRU� D�EHPHQHWL� pUWpNHNHW�YiOWR]DWODQ�pUWpNEHQ�PHJKDJ\MD��3pOGXO�/��VRU�H[SRUWPRGXOMiW�'HILQtFLy ² DOJHEUDL�VSHFLILNiFLy(J\�7,3 WLSXVRV]WiO\�DOJHEUDL VSHFLILNiFLyMD�DODWW�D�$OJ�VSHF7,3 ^6�(D[`��DKRO�6 �6�23� V]LJQDW~UD�pV (D[ ^$[L L ���1`�$[L D[LyPiN�YpJHV�KDOPD]iW�pUWM�N�$]�D[LyPD�HJ\�OHNpSH]pV�D�WtSXV�Ei]LVKDOPD]iUyO��7���D�ORJLNDL�pUWpNHN��/��KDOPD�]iUD�$[��7��o /$]�D[LyPiN�WDUWDOPD]]iN�D�7,3�KR]�UHQGHOW�RSHUiFLyN�N|]�O�V]iPRVDW��(]HN�NDSFVRODWDLW�tUMiN�OH��9L]VJiODWXQN�WiUJ\D��KRJ\�D]�RSHUiFLyN�P&N|GpVpW�OHtUy�3�3�VSHFLILNiFLyN�MyO�LOOHQHN�H�EH�OH�D]�D[LyPiN�UHQGV]HUpEH��eUWHOPHV�IHOYHWpV�WHKiW�HJ\�D[LyPD�LJD]ViJWDUWDOPiUD�UiNpUGH]QL��9DJ\LV�HJ\�DGRWW�Ei]LVKDOPD]EHOL�pUWpNE�O�NLLQGXOYD�D]�HJ\HV�D[LyPiN�LJD]DN�H��DPLQW�ÄPHJ�V]yODOWDWMiN´�pV�NDSFVRODWED�KR]]iN�HJ\PiVVDO�D�EHQQ�N�IRJODOW�P&YHOHWHNHW�3pOGXO�/��VRU�DOJHEUDL�VSHFLILNiFLyMiW�'HILQtFLy ² 2SHUiWRU�3�3�NLpUWpNHOpVH$GRWW�HJ\�7,3 WLSXVRV]WiO\�3�3�VSHF7,3 ^6�(33`�3�3�VSHFLILNiFLyMD��$]��(IL �8IL���(SS HO�� XWyIHOWpWHOOHO�DGRWW�RSHUiFLyMiQDN�W�7� PHOOHWWL�3�3�NLpUW�RS�W��NLpUWpNH�OpVH�DODWW�D]RQ�pUWpNHN�KDOPD]iW�pUWM�N���5RS���DPHO\HW�~J\�NDSXQN��KRJ\�EiUPHO\��D]�HO�IHOWpWHOW�WHOMHVtW� SDUDPpWHUH]pVH�pV�D]�DGRWW�W�PHOOHWW�D]�RSHUiWRU�NLPHQHWL�
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pUWpNHL�D]�XWyIHOWpWHOW�NLHOpJtWLN��$]D]KD RS�7�[7L�[«[7LMo7�[7LN[«[7LP��DNNRU 3�3�NLpUW�RS�W�� �WW��WW��«�WWP��5RS � 7�[7LN[«[7LP �����W��«�WM��7L�[«[7LM��(IRS�W��W��«�WM��� 8IRS��WW��WW��«�WWP����W��W��«�WM��$��^�W��«�WM��7L�[«[7LM��(IRS�W��W��«�WM�`��KDOPD]W�QHYH]]�N�D]�RSHUiWRU�W�PHOOHWWL�WDUWyMiQDN��6�MHO|OM�N�tJ\��7DUWy�RS�W���WW�� WW��«�WWP� RS�W�� W��«�WM���D]D]��WW�� WW��«�WWP�� MHO|OL�D]�RSHUiWRU�iOWDO�WUDQV]IRUPiOW�pUWpNHW�D��W�� W��«�WM�� KHO\HQ� WRYiEEi� D� 7L�[«[7LM KDOPD]� D� SDUDPpWHUHLQHN� D� KDOPD]D�� $� WDUWy� WHKiW�D]RQ�KDOPD]��DPHO\EH�WDUWR]y�SDUDPpWHUHN�HVWpQ�HOYiUKDWy�D]�RSHUiWRU�XWyIHOWpWHO�V]HULQWL�P&�N|GpVH�3pOGiXO�$�VRU�Ei]LVKDOPD]iW�MHO|OM�N�6�VHO��DPL�(OHP�LWHUiOW�± DPLQW�H]�D]�H[SRUWPRGXO�Q\LWy�UpV]p�E�O� GHU�O� NL�� $� 6RUEyO pV� D]� hUHV" RSHUiFLyN� V]LJQDW~UiMD� D]� DOJHEUDL� VSHFLILNiFLyEDQ�V]HUHSO�W�O�QpPLOHJ�HOWpU��3RQWRVtWRWWXN�D]�H[SRUWPRGXOEDQ�ROYDVKDWyN�V]HULQW��KR]]iYHWW�N�D�GHILQLiOWViJ�iOODSRWiW�MHO]� ^'HI��1HP'HI`�NRPSRQHQVW�ÄKLED´�QpYHQ��(]W�PLQW� ODWHQV�SDUD�PpWHUW�WHNLQWM�N��D]D]�D�VRU�EHOV� NRPSRQHQVHNpQW�KDV]QiOMXN��D]�RSHUiWRURN�SDUDPpWHUHL�N|�]|WW�H[SOLFLWH�QHP��FVDN�D�VRU�UpV]HNpQW�IRJ�PHJMHOHQQL��(PLDWW�D]�D[LyPiNDW�~MUDIRJDOPD]QL�NpQ\V]HU�O�QN�
6RUEyO��6RU�[�KLED�o 6RU�[�KLED�[�(OHP��hUHV"� 6RU�[�KLED�o 6RU�[�KLED�[�/DKRO�KLED ^'HI�1HP'HI`/ ^,JD]�+DPLV`

([SRUWPRGXOEHOL�3�3�VSHFLILNiFLyLN�
(OMiUiV 6RUEyO�9iOWR]y V�6RU��H�(OHP7LS� >D�VRU�HOV� HOHPpQHN�NLYpWHOH@(I� �V�6RU�� �V�KLED8I� V�VRUR]DW �V������VQ��� V¶ ��V������VQ��+DPLV��� H V�V ���� V¶�KLED ,JD])�JJYpQ\ hUHV"�.RQVWDQV V�6RU���/RJLNDL >�UHV�H�D�6RU@(I� �V�6RU�� �V�KLED8I� hUHV"�V� �V�VRUR]DW ���

/iVVXQN�QpKiQ\�3�3�NLpUWpNHOpVW����PLQWDVWUXNW~UD�D�6RUEyO RSHUiFLyKR]������± �UHV�VRUR]DWD��7DUWy�6RUEyO������� ^'HI`
� $� GHILQLiOWViJRW� YDOyMiEDQ� ORJLNDLNpQW� NH]HOM�N�� XJ\DQLV� pUWHOPH]pV� QpON�O� DONDOPD]]XN� Ui� SO�� D� QHJiFLyP&YHOHWpW��$�N|QQ\HEE�N|YHWKHW�VpJ�PLDWW�QHYH]W�N�iW�NRQVWDQVDLW�'HI�UH���LOOHWYH�1HP'HI�UH�+DPLV��LOOHWYH�,JD] pUWHOHPEHQ�
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XL�� (I6RUEyO������'HI� ,JD]��(I6RUEyO������1HP'HI� +DPLV��� 7DUWy�6RUEyO������� ^'HI`�D]D]�FVDN�D�'HI�SDUDPpWHUUH�WHOMHV�O�D]�HO�IHOWpWHO����HOHP& D�WDUWy�D]��UHV�VRUR]DWUD�E��3�3�NLpUW�6RUEyO������� ^�����1HP'HI�H�����H�(OHP�`XL�� �K�7DUWy�6RUEyO���������D�� ��K 'HI�V]DYDNNDO��D]��UHV�VRUR]DW�PHOOHWW��HOHJHQG� FVDN�D�'HI�UH�PHJKDWiUR]QL�D]W�D�NLPHQHWL�KDOPD]W��DPHO\UH�D]�XWyIHOWpWHO�LJD]�8I6RUEyO��VV�KK�HH��������'HI�� ,JD]��� VV ����� KK 1HP'HI�� HH H��H�(OHP�V]DYDNNDO��D]�XWyIHOWpWHO�LJD]�OHV]�1HP'HI�iOODSRW�pV��UHV�VRUR]DW�PHOOHWW�WHWV]�OHJHV�HOHPUH�����PLQWDVWUXNW~UD�D�6RUEyO RSHUiFLyKR]���H��± HJ\�HOHP& VRUR]DWD��7DUWy�6RUEyO���H��� ^'HI`XL�� (I6RUEyO���H���'HI�� ,JD]��(I6RUEyO��H���1HP'HI� +DPLV��� 7DUWy�6RUEyO���H��� ^'HI`E��3�3�NLpUW�6RUEyO���H��� ^�����'HI�H�`XL�� �K�7DUWy�6RUEyO���H�����D�� ��K 'HI8I6RUEyO��VV�KK�HH�����H��'HI�� ,JD]��� VV ����� KK 'HI�� HH H����PLQWDVWUXNW~UD�D]�hUHV" RSHUiFLyKR]������± �UHV�VRUR]DWD��7DUWy�hUHV"������� ^'HI`XL�� (IhUHV"�������'HI�� ,JD]��(IhUHV"�������1HP'HI�� +DPLV��� 7DUWy�hUHV"������� ^'HI`E��3�3�NLpUW�hUHV"������� ^�����'HI�,JD]�`XL�� �K�7DUWy�hUHV"��������D�� ��K 'HI8IhUHV"��VV�KK�OO��������'HI�� ,JD]��� VV ����� KK 'HI�� OO ,JD]����PLQWDVWUXNW~UD�D]�hUHV" RSHUiFLyKR]���H��± HJ\�HOHP& VRUR]DWD��7DUWy�hUHV"���H��� ^'HI`XL�� (IhUHV"���H��'HI�� ,JD]��(IhUHV"���H���1HP'HI�� +DPLV��� 7DUWy�hUHV"���H��� ^'HI`E��3�3�NLpUW�hUHV"���H��� ^��H��'HI�+DPLV�`XL�� �K�7DUWy�hUHV"���H�����D�� ��K 'HI8IhUHV"��VV�KK�OO�����H��'HI�� ,JD]��� VV �H��� KK 'HI�� OO +DPLV����«�HJ\�QHP�HQQ\LUH�WULYLiOLV�SpOGD�« 'HILQtFLy ² $[LyPD�NLpUWpNHOpVH
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$GRWW�HJ\�7,3 WLSXVRV]WiO\�$OJ�VSHF7,3 ^6�(D[`�DOJHEUDL�VSHFLILNiFLyMD�pV�3�3�VSHF7,3 ^6�(33`�3�3�VSHFLILNiFLyMD��$]�$[�(D[ D[LyPiMiQDN�W�7� PHOOHWWL�$[�NLpUW�$[�W��NLpUWpNHOpVH�DODWW�D]RQ�ORJLNDL�pUWpN�HN�HW�pUWM�N��DPHO\HW�~J\�NDSXQN��KRJ\�D�� D�ORJLNDL�P&YHOHWHN�NLpUWpNHOpVL�VRUUHQGMpQHN�PHJIHOHO�HQ�VRUEDYHVV]�N�D]�RSHUiWRURNDW��DEEyO�D�FpOEyO��KRJ\E�� N�O|Q�N�O|Q�NLpUWpNHOM�N��WHUPpV]HWHVHQ�D]�HOV�W�D]�DGRWW�W�UH��D�WRYiEELDNDW�RO\DQ�SDUDPpWHUHNUH��DPHO\HNHW�D]�DGGLJL�NLpUWpNHOpVHN�PHJKDWiUR]QDN�F�� PDMG�ILJ\HOHPEH�YHVV]�N�D]�HO�tUW�ORJLNDL�P&YHOHWHNHW��PHJNDSMXN�D�YpJ�HUHGPpQ\W�3pOGiXO�$]�HUHGHWL��¶R D[LyPD��¶R 6RUEyO�± KLED�D[LyPDhUHV"�V��� 6RUEyO�V� 1HP'HI«�pV�D]�~MUDIRJDOPD]RWW�YiOWR]DWD��¶R 6RUEyO�± KLED�D[LyPDhUHV"�V��/�� 6RUEyO�V��KLED 1HP'HI���PLQWDVWUXNW~UD�D��¶R D[LyPiKR]������± �UHV�VRUR]DW$[�NLpUW��¶ R�������{«D��$�NLpUWpNHOpV�VRUUHQGMH�pV�D�P&YHOHW�SDUDPpWHUH���� hUHV"�± ����� 6RUEyO�± 3�3�NLpUW�hUHV"�������PHJKDWiUR]WD�6RU�NRPSRQHQVE��$�NRUiEEL�SpOGiNDW�DODSXO�YpYH�3�3�NLpUW�hUHV"������� ^�����'HI�,JD]�`�(QQHN�6RU�NRPSRQHQVH�������H]pUW3�3�NLpUW�6RUEyO������� ^�����1HP'HI�H�����H�(OHP�`�ËJ\$[�NLpUW��¶ R�������{{ hUHV"������'HI���/�� 6RUEyO������'HI���KLED 1HP'HI�{{ ,JD]�� 1HP'HI 1HP'HI�{{ ,JD]���PLQWDVWUXNW~UD�D��¶R D[LyPiKR]���H� ± HJ\�HOHP& VRUR]DW$[�NLpUW��¶ R���H��'HI���{«
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D��$�NLpUWpNHOpV�VRUUHQGMH�pV�D�P&YHOHW�SDUDPpWHUH���� hUHV"�± �H��� 6RUEyO�± 3�3�NLpUW�hUHV"���H���PHJKDWiUR]WD�6RU�NRPSRQHQVE��$�NRUiEEL�SpOGiNDW�DODSXO�YpYH�3�3�NLpUW�hUHV"���H��� ^��H��'HI�+DPLV�`�(QQHN�6RU�NRPSRQHQVH���H���H]pUW3�3�NLpUW�6RUEyO���H��� ^�����'HI�H�`�ËJ\$[�NLpUW��¶ R���H��'HI���{{ hUHV"���H��'HI���/�� 6RUEyO���H��'HI���KLED 1HP'HI�{{ +DPLV�� ����'HI� 1HP'HI�{{ ,JD]'HILQtFLy ² PLQWDVWUXNW~UiN�KDOPD]iQDN�$[�V]HULQWL�SDUWtFLRQiOiVD$GRWW�HJ\�7,3 WLSXVRV]WiO\�3�3�VSHF7,3 ^6��(33` 3�3�VSHFLILNiFLyMD�pV�D]�$OJ�VSHF7,3 ^6��(D[`�DOJHEUDL�VSHFLILNiFLyMD��$�W��W��7� XJ\DQDEED�7�±SDUWtFLyED�WDUWR]LN�HJ\�DGRWW�$[�(D[ V]HULQW��KD�D]�$[�NLpUW�$[�W��{{$[�NLpUW�$[�W���-HO|OM�N�HJ\�W�7��W�WDUWDOPD]y�SDUWtFLyW��3DUWtFLy�3�3�VSHF7,3�$[�VSHF7,3�$[�W��pV�D�UHSUH]HQWiQVRN�KDOPD]iW��5HSUH]HQWiQV�3�3�VSHF7,3�$[�VSHF7,3�$[���DPHO\UH�LJD]��KRJ\��W��W��7���W�zW� �3DUWtFLy�3�3�VSHF7,3�$[�VSHF7,3�$[�W��z3DUWtFLy�3�3�VSHF7,3�$[�VSHF7,3�$[�W���ËJ\�HOHJHQG� PLQGLJ�FVDN�D�SDUWtFLy�YDODPHO\�UHSUH]HQWiQViW�YL]VJiOQL��eUWHOPHV�iOWDOiQRVtWiVD�H]HNQHN��D�PLQGHQ�D[LyPiW�ILJ\HOHPEH�YHY� SDUWtFLRQiOiV�pV�UHSUH]HQWiQVRN�KDOPD]D�3pOGiXO�W� �����'HI���W� ��H��'HI���W��W��7���W�zW��HO�]� SpOGiN���$[�NLpUW��¶R�W�� $[�NLpUW��¶R������'HI�� ,JD]��$[�NLpUW��¶R�W�� $[�NLpUW��¶R���H��'HI�� ,JD]�� 3DUWtFLy�3�3�VSHF7,3�$[�VSHF7,3�$[�W�� 3DUWtFLy�3�3�VSHF7,3�$[�VSHF7,3�$[�W���



*RQGRODWRN�D�WtSXV�VSHFLILNiFLyN�NRPSDWLELOLWiViQDN�YL]VJiODWiUyO�² ,,,��UpV]

�

'HILQtFLy ² 3�3�VSHFLILNiFLy�NRPSDWLELOLWiVD�D]�$[�D[LyPiYDO(J\�7,3 WLSXVRV]WiO\�3�3�VSHF7,3 ^6�(33` 3�3�VSHFLILNiFLyMD�NRPSDWtELOLV�D]�$OJ�VSHF7,3 ^6��(D[`�DOJHEUDL�VSHFLILNiFLy�HJ\�$[��(D[ D[LyPiMiYDO��KD��W�5HSUH]HQWiQV�3�3�VSHF7,3�$[�VSHF7,3�$[��PLQWDVWUXNW~UD�HVHWpQ�$[�NLpUWpNHOpVH�LJD]�pUWpNUH�YH]HW�
3pOGiXO�

'HILQtFLy ² 3�3�VSHFLILNiFLy�NRPSDWLELOLWiVD�D]�DOJHEUDL�VSHFLILNiFLyYDO(J\�7,3 WLSXVRV]WiO\�3�3�VSHF7,3 ^6�(33` 3�3�VSHFLILNiFLyMD�NRPSDWtELOLV�D]�$OJ�VSHF7,3 ^6��(D[`�DOJHEUDL�VSHFLILNiFLyMiYDO��KD��W�5HSUH]HQWiQV�3�3�VSHF7,3�$[�VSHF7,3��PLQWDVWUXNW~UD�HVHWpQ�PLQGHQ�D[LyPD�NLpUWpNHOpVH�LJD]�pUWpNUH�YH]HW�
3pOGiXO�
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���$�0(*%Ë=+$7Ï6È*
�����$�PHJEt]KDWyViJ�IRJDOPD$�PHJEt]KDWyViJRQ�NpW�GROJRW�pUW�QN��HJ\UpV]W��KD�D�SURJUDP�HOIRJDG�HJ\�D[LyPiW�MyQDN��DN�NRU�PHQQ\LUH� KLKHW�QN� HEHQ��PiVUpV]W� KD� KLEiVQDN� MHOH]� HJ\� D[LyPiW�� DNNRU� D]�YDOyEDQ� LQ�NRPSDWLELOLWiVW�MHOH]�H"$]�HOV� UpV]pKH]�NHVHU& WDSDV]WDODWRN�I&]�GQHN��9DQQDN�ÄV]HUHQFVpWOHQ�LQWHUIHUHQFLD´�RNR]WD�NLPXWDWODQXO�PDUDGW�KLEiN��/iVVXQN�H]HN�N|]�O�QpKiQ\DW�
�����5HMWHWW�KLEiN$�YHUHP�SpOGiQiO�PDUDGYD�� N|QQ\& RO\DQ�KLEiV�3�3�V]DEiO\W� WDOiOQL� D]�hUHV pV�D]�hUHV(RSHUiWRUKR]��DPHO\HN�PHQWKHWHWOHQ�O�HOIHGLN�HJ\PiV�KLEiMiW��>9HUVW�+�@

D�KLEiV�RSHUiFLyN�V]DEiO\DL� D[LyPD 3URORJ�ÄOpQ\HJL´�V]DEiO\�
XUHV�YHUHP�>@�QHP'HI���XUHV(�YHUHP�B�QHP'HI��B��XUHV(�YHUHP�>@�GHI��KDPLV��XUHV(�YHUHP�>B@�GHI��KDPLV��XUHV(�YHUHP�>B_B@�GHI��KDPLV��

�� hUHV�± D[LyPD9 hUHV��hUHV"�9�
D[LRPD��9�LJD]��LIXUHV�9��DQG XUHV(�9�LJD]��D[LRPD��9�LJD]��LIQRW�XUHV�9���DQG�QRW�XUHV(�9�LJD]���D[LRPD��YHUHP�B�QHP'HI��LJD]��D[LRPD��B�KDPLV��$�YHUHP�>@�GHI� SDUDPpWHUUHO�KtYYD�D]�D[LRPD� V]DEiO\W��D]�XUHV�9� LOOHV]WKHWHWOHQ�YROWD� PLDWW� U|JYHVW� IDLO�OHO� YLVV]DOpS�� pV� D� ��� DOWHUQDWtYiUD� WpU� iW�� ,WW� D� QRW�XUHV�9��WUXH OHV]�� GH� QHP� YiUW� RN� PLDWW�� QHP� D]� �UHVVpJHW�� KDQHP� D� GHILQLiOWViJRW� NLIRJiVROMD� D�3URORJ��7RYiEEOpSYH�D�QRW�XUHV(�9�LJD]�� D�KLEiV�XUHV( D[LyPD�PLDWW�OHV]�WUXH��$�YpJHUHGPpQ\��D]�D[LRPD� WHOMHV�O�$�YHUHP�>@�QHP'HI� SDUDPpWHUUHO�DNWLYL]iOYD�D]�D[LRPD��HW�D]RQ�FV~V]LN�HO�D�KLEDpU�]pNHOpV��KRJ\�D�KLEiV�hUHV V]DEiO\RQ�iWKDODG�D�YH]pUOpV�D]�hUHV( KHO\HVHQ�PHJIRJDOPD]RWW�LPSOLFLW�HUURU�D[LyPD PLDWW�WpQ\OHJHV�YL]VJiOyGiV�QpON�O�MXW�W~O�(J\�PiVLN�SpOGiEDQ�D�7HW� pV�D�9HUHPEH RSHUiFLyN�LQWHUIHUiOQDN�URVV]XO��>9HU6W�+�@

D�KLEiV�RSHUiFLyN�V]DEiO\DL D[LyPD 3URORJ�ÄOpQ\HJL´�V]DEiO\
WHWR�YHUHP�9�QHP'HI��B�YHUHP�9�QHP'HI���WHWR�YHUHP�>(_9@�GHI��(�YHUHP�>(_9@�GHI���WHWR�YHUHP�>@�GHI��B�YHUHP�>@�GHI���YHUHPEH�YHUHP�9�QHP'HI��B�

�� 7HW��9HUHPEH�± D[LyPD7HW��9HUHPEH�Y�H�� H
D[LRPD��9�LJD]�LIYHUHPEH�9�(�:��DQG ��DQGWHWR�:�(�:��D[LRPD��YHUHP�B�QHP'HI��LJD]��D[LRPD��B�KDPLV��

� .LHPHOW�N�D�KLEiV�SDUDPpWHUHNHW�� &VDN�D�ÄORJLNiW´�NyGROWXN��1HP�ERQ\ROtWRWWXN�D�YiJiVVDO�pV�D�PLDWW�V]�NVpJHV�DO�V]DEiO\RNUD�ERQWiVVDO��WRYiE�Ei�D�SDUDPpWHUJHQHUiOiVKR]�V]�NVpJHV�VRUR]DWRN UpV]IRUPXOD�EHLOOHV]WpVpYHO�
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YHUHP�9�GHI���9HUHPEH�YHUHP�9�GHI��(�YHUHP�>(_9@�GHI���
$�YHUHP�>@�GHI� SDUDPpWHUUHO� KtYYD�D]�D[LRPD� V]DEiO\W��PLQGHQ� MRJJDO� UHQGEHQ� IXW�OH�� $� YHUHP�>@�QHP'HI��UH� YLV]RQW� D� YiODV]� KLEiVDQ� OHV]� LJHQO��� 8L��� D� YHUHP�EH�9�(�:� ~J\� WXG� LOOHV]W�GQL�D�KLEiV�D]� LPSOLFLW�HUURU�D[LyPiKR]��KRJ\�N|]EHQ�D�7HW�KDVRQOyDQ�KLEiV�D[LyPiMD�HJ\�WWHVHQ�LV�HOIRJDGKDWyYi�WHV]L�D]�D[LyPiW�
$]�ÄDEV]RO~W´�PHJEt]KDWyViJ�HOYLOHJ�VHP�EL]WRVtWKDWy��(]W�PRQGMD�NL�D]�DOiEEL�iOOtWiV�ÉOOtWiV�+D�D� WtSXV�D[LyPiL�N|]|WW� WDOiOKDWy�DOiEEL� �� V]HUNH]HW&��DNNRU�D�EHQQH�V]HUHSO�RSHUiFLyNQDN�YDQ�RO\DQ�iWpUWHOPH]pVH�±V]HPDQWLNXV�PyGRVtWiVD±��DPHO\UH�D]�D[Ly�PD�YiOWR]DWODQXO�LJD]�PDUDG���RSN��RSV�23���RSV�7�o7L�^1HP'HI`���RSN�o7��^1HP'HI`���$�7L��$[�/�± D]�D[LyPD�ÄPDUDGpN´�UpV]H��DPHO\�QHP�I�JJ D]�RSV�W�O�pV�D]�RSN�WyORSV�RSN�� �$�� $[

%L]RQ\tWiV�.|QQ\HQ�GHILQLiOKDWy�RO\DQRSV¶��7�o7L�^1HP'HI`���RSN¶�o7��^1HP'HI`�DPHO\UHRSV¶zRSV���RSN¶zRSN��GH RSV¶�RSN¶�� �$��.RQVWUXNFLy�$]�RSHUiFLyNDW�3�3�VSHFLILNiFLyYDO�DGMXN�PHJ��7HKiW�3�3�VSHF�RSV����W�7���(IRSV�W��� 8IRSV�RSV�W��W� ± KD�D]�(IRSV LJD]��DNNRU�D]�8IRSV LV�D]�W�7����(IRSV�W��� RSV 1HP'HI ± KD�D]�(IRSV KDPLV��DNNRU�1HP'HI3�3�VSHF�RSN���8IRSV�RSV�/HJ\HQHN�D�PyGRVtWRWW�RSHUiWRURN�D]�DOiEEL�PyGRQ�GHILQLiOYD�W¶�7���(IRSV�W¶�3�3�VSHF�RSV¶���RSV¶�W¶� $ ± iWGHILQLiOYD�HJ\�W¶�UH�W�7���WzW¶�� (IRSV�W��� 8IRSV¶�RSV¶�W��W� 8IRSV�RSV�W��W��W�7���(IRSV�W��� RSV¶ 1HP'HI3�3�VSHF�RSN¶���RSN¶ W¶ ± H]�PDJD�D�PyGRVtWRWW�8IRSN¶0HJMHJ\]HP��D�EL]RQ\tWiV�Q\LOYiQYDOyViJRW�IRUPDOL]iO��1HP�iOOtWRP��KRJ\�D�KLEiN�NpS]�Gp�VpQHN�ÄJ\DNRUODWLDV´�PyGMiW�PLQWi]]D��&pO�FVDN�DQQ\L�YROW��KRJ\�EHOiWWDVVD��UHMWYH�PDUDGy�KL �EiN�OpWH]KHWQHN�
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$]�iOOtWiV�XWiQ�PLUH�V]iPtWKDWXQN�D�PyGV]HU�KDV]QiOKDWyViJiW�LOOHW�HQ"6]HUHQFVpUH�ULWND�D]�RO\DQ�DEV]RO~W�V]HUHQFVpWOHQ�LQWHUIHUHQFLD��DPHO\�WHOMHVHQ�UHMWYH�WXG�PD�UDGQL��(]W�SpOGi]]D�D� >9HUVW�+�@�SURJUDP�LV��DPHO\EHQ�XJ\DQ�D]��R D[LyPiEDQ�V]HUHSO� NpW�KLEiV�RSHUiFLy�HO�WXGRWW�UHMW�]QL��GH�D��R D[LyPiEDQ�HJ\�KLED�PpJLV�IHOV]tQUH�NHU�OW��(]�DODSMiQ�PiU�J\DQ~�pEUHGKHW�D]�hUHV( RSHUiFLyYDO�V]HPEHQ��$]W�MDYtWYD��PiU�D]��R D[LyPD�LV�MHO]L�D�ÄPDUDGpN´�SUREOpPiW��/��D]������pV������iEUiW�+DVRQOyDQ� WiUXONR]LN� IHO� D]� HOIHG�G|WW� KLED� >9HU6W�+�@� SURJUDP� SpOGiMiEDQ�� .H]GHWEHQ� D�KiURP�KLED��� D[LyPiEDQ� MHO]�GLN��GH�D��R pV�D��¶R D[LyPiEDQ� UHMWYH�PDUDGQDN�D�KLEiV�RSH�UiWRURN��/��D]������pV������iEUiW��$�KLEDMHO]pV�XWiQ�D�J\DQ~V�hUHV( RSHUiFLyUyO�EHEL]RQ\RVR�GRWW�D�KHO\WHOHQ�VSHFLILNiFLy��DPLW�MDYtWXQN��$�MDYtWiV�XWiQ�~MDEE�KLEDMHO]pV��~MDEE�MDYtWiV«�$�GRORJ� pUGHNHVVpJH� D]�� KRJ\� D� KLEiN� MDYtWiVD� N|]EHQ� VRKD� VHP� MXWRWWXQN� RO\DQ� LG�OHJHV�iOODSRWED�� DPHO\� VRUiQ� D]� HOHP]HWW� �R D[LyPD� KLEiVQDN� PXWDWNR]RWW� YROQD�� (]� QHP� LV�SUREOpPD��KLV]�D�OpQ\HJ��KRJ\�DPtJ�KLED�YROW��DGGLJ�YROW�KLEiVQDN�WDOiOW�D[LyPD�LV�

�����iEUD�± IXWiVL�HUHGPpQ\D�YHUHP�VSHFLILNiFLyN�NRPSDWLELOLWiV�HOOHQ �U]pVH�VWUXNWXUiOLV�LQGXNFLyYDO� ±D]�hUHV�pV�D]�hUHV(�RSHUiFLyN�NLPXWDWDW ODQ�KLEiYDO
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�����iEUD�± IXWiVL�HUHGPpQ\D�YHUHP�VSHFLILNiFLyN�NRPSDWLELOLWiV�HOOHQ �U]pVH�VWUXNWXUiOLV�LQGXNFLyYDO� ±D]�hUHV�KLEiMiQDN�PHJV]�QWHWpVH XWiQ

�����iEUD�± IXWiVL�HUHGPpQ\D�YHUHP�VSHFLILNiFLyN�NRPSDWLELOLWiV�HOOHQ�U]pVH�VWUXNWXUiOLV�LQGXNFLyYDO� ±D]�hUHV(��D�7HW� pV�D�9HUHPEH�RSHUiFLyN�NLPXWDWDWODQ�KLEiYDO
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�����iEUD�± IXWiVL�HUHGPpQ\D�YHUHP�VSHFLILNiFLyN�NRPSDWLELOLWiV�HOOHQ �U]pVH�VWUXNWXUiOLV�LQGXNFLyYDO� ±D]�hUHV(�MDYtWiVD�XWiQ0HJiOODStWKDWMXN��KRJ\�D�KLEiN�UHMWYH�PDUDGiVD�HOOHQ�~J\�YpGHNH]KHW�QN��KRJ\�PLQpO�LQNiEE�ÄUHGXQGiQVVi´� WHVV]�N�D]�DOJHEUDL� UHQGV]HUW��(QQHN�HJ\�NLW&Q� HV]N|]H� OHKHW�D� WtSXVRV]WiO\W�MHOOHP]� iOOtWiVRN�NLPRQGiVD��IRUPDOL]iOiVD��pV�D�3URORJ�SURJUDPED�YDOy�EHLOOHV]WpVH��
$PLQW�PiU�NRUiEEDQ�KDQJV~O\R]WXN��D�KLEiN�UHMWYH�PDUDGiViQDN�PiVLN�RND�D]�OHKHW��KD�QHP�PHJIHOHO�HQ�YiODV]WMXN�PHJ�D� WtSXVRV]WiO\W� WHV]WHO� PLQWDVWUXNW~UiNDW��,WW�YH]pUHOYNpQW�MHOHQ�WHWW�N�NL��HJ\�VRUR]DWWtSXV�HVHWpQ�PLQGHQ�N|]YHWOHQ�O�KLYDWNR]RWW�HOHPQHN�OHJDOiEE�HJ\�PLQWD�VWUXNW~UiEDQ� IHO� NHOO� EXNNDQQLD�� 0iV� V]yYDO�� KD� YDQ RSL RSHUiWRU�� DPHO\� D� VRUR]DW L��HOHPpYHO�WHV]�YDODPLW��PyGRVtWMD��EHV]~U�HOp�P|Jp��W|UOL��YDJ\�HJ\V]HU&HQ�D]�pUWpNpW�WHV]WHOL���NHOO�OHJDOiEE�HJ\�OHJDOiEE�L�GE�HOHPHW�WDUWDOPD]y�PLQWDVRUR]DW�
�����+DPLV�ULDV]WiV$�PyGV]HU� OpQ\HJpE�O� IDNDGyDQ�� IHOWpYH�D�3�3� pV�D]�DOJHEUDL� VSHFLILNiFLy�SUHFt]�NyGROiViW��FVDN�RO\DQ�D[LyPiN�HVHWpEHQ�MHOH]�ÄI|O|VOHJHVHQ´�LQNRPSDWLELOLWiVW��KD�D]�D[LyPD�QHP�IHGL�OH�D� ÄWHOMHV� HVHPpQ\� UHQGV]HUW´�� 9DJ\LV� KLiQ\]LN� RO\DQ� DOWHUQDWtYD�� DPHO\� QHP� NpSHV� ÄHOIRJD�GyODJ�Q\LODWNR]QL´�YDODPHO\�PLQWDVWUXNW~UiUD��V�H]�RNR]KDW�WpYHV�KLEDMHO]pVW
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���$�7(/-(66e*
7HOMHVVpJ��D]�ÄLQWXLWtYH´�HOYiUW�PLQGHQ�HOHP�HO�iOOtWKDWy�H�D]�D[LyPD�UHQGV]HU�OHtUW�P&YHOHWHN�iOWDO"�(�NpUGpV�WHKiW�QHP�D�PyGV]HUUH�YRQDWNR]LN��KDQHP�PDJiUD�D]�D[LyPD�UHQV]HUUH��eUGH�NHV�PHJJRGROQL�D]pUW��KRJ\�PL�PyGRQ�OHKHWQH�ÄDOJRULWPLNXVDQ´�HOOHQ�UL]QL�H]W�D�IDMWD�WHOMHV�VpJHW�
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���35$.7,.86�.e5'e6(.
1pKiQ\� RO\DQ� NpUGpVW� YHWHN� I|O� D]� DOiEELDNEDQ�� DPHO\HN� D� PyGV]HU� NLGROJR]iVD� N|]EHQ�YHW�GWHN�I|O��$OLJKDQHP�KDV]QRVDN�OHKHWQHN�D�PLQGHQQDSL�KDV]QiODW�VRUiQ��.pUGpVHN��� +RJ\DQ�NpV]tWV�N�HO�D�WtSXVRV]WiO\�DOJHEUDL VSHFLILNiFLyMiW"�� +RJ\DQ�NpV]tWV�N�HO�D�WtSXVRV]WiO\�3�3�VSHFLILNiFLyMiW"�� 7|EEOHWiOOtWiVRN D�WtSXVRV]WiO\KR]��LQYDULiQV�iOOtWiVRN�� (J\�EL]RQ\tWiV�Q\RPRQ�N|YHWpVH�D�3URORJ�DGDWEi]LV�NH]HO� V]ROJiOWDWiViUD�pStWYH
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���(.9,9$/(16�)2508/È.�.(5(6e6(
$]� HGGLJL� JRQGRODWPHQHW� HJ\LN� OpQ\HJL� WXODMGRQViJD� D]� YROW�� KRJ\� D� NpWIpOH� UHQGV]HUEHQ�IHOiOOtWRWW�iOOtWiVRN�YDODPLIDMWD�NRPSDWLELOLWiViW�WXGWXN�NLPXWDWQL��IHOWpYH��KRJ\�PHJYROW��0RVW�W|EEUH� YiJ\XQN�� pV� D]� HNYLYDOHQFLD� UHPpQ\pYHO� LJ\HNV]�QN� D]� DOJHEUDLEyO� D� 3�3�UHQGV]HUEH�iWWpUQL��$�>.9����@�LURGDORPEDQ�V]HUHSO� iOOtWiV�HUUH�MRJDODSRW�WHUHPW�ÉOOtWiV�$]�DOJHEUDL�VSHFLILNiFLy�HO�� pV�XWyIHOWpWHOHV�IRUPiUD�KR]KDWy�

%L]RQ\tWiV�$�EL]RQ\tWiV�NRQVWUXNWtY��DPHO\UH�pStWKHW�QN�D�SpOGiQN�HVHWpEHQ��.RQVWUXNFLy�««�D�EL]RQ\tWiV�OpSpVHL�«

$]�HGGLJL�NLIRJiVXQN�D�IHQWL�iWtUiVVDO�V]HPEHQ D]�YROW��KRJ\�D�3�3�VSHFLILNiFLyEDQ�RO\DQ�KL�YDWNR]iVRNDW�WDUWDOPD]��PiV�RSHUiFLyNUD���DPHO\HN�QHP�NtYiQDWRVDN�LO\HQ�UHQGV]HUEHQ��(]HQ�~J\�VHJtWKHW�QN��KRJ\�D�VRUR]DW�Q\HOY�>6]3*������36]=V������6]3����@ HOHPHLW�I|OKDV]QiO�MXN�� V�PLQWHJ\� D� NDSRWW� IRUPXOiN�PpJ� QHP�NtYiQDWRV� UpV]OHWHLQHN�PHJIHOHOWHWM�N� D� VRUR]DW�Q\HOYEHOL�DQDORJRQMiW��)LJ\HOM�N�PHJ�D�YHUHP�HVHWpQ�D]�iWWpUpVW��,G�QNpQW�D]�D[LyPiW�NHWWpERQWMXN��V�PDMG�HJ\HVtWM�N�D�VSHFLILNiFLyGDUDERNDW�I�  �hUHV��,�Y� ��d+RVV]�Y��$OJHEUDL�D[LyPD 3�3�VSHFLILNiFLy� 3�3�VSHFLILNiFLy�± hUHV�(I��±8I���d+RVV]�Y��� Y hUHV (I��±8I���d+RVV]�Y��� Y ��hUHV Y� hUHV"�Y�hUHV Y�� hUHV"�Y� hUHV"�Y��(I��hUHV Y8I��hUHV"�Y� (I��Y ��8I��hUHV"�Y�
� $�IHO�OU�O�NRUOiWRVViJRW�FVDN�EL]RQ\RV��IRO\WRQRV��iEUi]ROiV�HVHWpQ�NHOO�HOYiUQL�



*RQGRODWRN�D�WtSXV�VSHFLILNiFLyN�NRPSDWLELOLWiViQDN�YL]VJiODWiUyO�² ,,,��UpV]

��

hUHVzY���hUHV"�Y� hUHV"�Y��(I��hUHVzY8I���hUHV"�Y� (I��Yz��8I���hUHV"�Y�hUHV"�Y��(I��hUHVzY8I��hUHV Y�� hUHV"�Y�hUHVzY���hUHV"�Y�
(I��±8I���� Y�� hUHV"�Y���zY���hUHV"�Y�$]�D[LyPiW�NpW�UpV]UH�YiJWXN��PDMG�D�HJ\HVtWHWW�N�D]�iWtUiV�HUHGPpQ\HLW�� hUHV"�9HUHPEH�Y�H�� 9HUHPEH�Y�H��(I���d+RVV]�9HUHPEH�Y�H��8I���d+RVV]�Z���Z 9HUHPEH�Y�H�
9HUHPEH�Y�H��(I���d+RVV]�Y	�H��8I���d+RVV]�Z���Z 9HUHPEH�Y�H�/iWKDWy�QHKp]VpJ��D�9HUHPEH�NRQVWUXNFLyV�P&YHOHW�V]HPSRQWMiEyO�QHP�YHV]L�V]iPtWiVED�D]�D[LyPD� WpQ\OHJHV� PRQGDQLYDOyMiW�� +D� D]� hUHV"� V]HOHNFLyV� P&YHOHW� V]HPSRQWMiEyO� WHNLQWH�QpQN��DNNRU�VHPPLYHO� W|EE� LQIRUPiFLyKR]�QHP�MXWQiQN��PLQW�DPHQQ\LKH]�D�NRUiEEL�D[LyPD�iWtUiViYDO�MXWRWWXQN�7HW��9HUHPEH�Y�H�� H 7HW��Y��(I��Z 9HUHPEH�Y�H�8I��7HW��Z� H (I��±8I��7HW��Y	�H�� H$�VRUR]DWQ\HOYUH�iWWpUpV�YDOyMiEDQ�NpW�OpSpVEHQ�W|UWpQW��$]�HOV��(I��Z Y	�H�8I��7HW��Z� H0DMG�D�Z NLN�V]|E|OpVpYHO�NDSMXN�D�YpJV� iWtUWDW�
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http://izzo.inf.elte.hu/szlavi/ProgModsz/Progspec.pdf
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352*5$0+,9$7.2=È62.
>9HU6W�+�@6]OiYL�3���Å$�YHUHP�VSHFLILNiFLyLQDN�NRPSDWLELOLWiViW�HOOHQKU]K 3URORJ�SURJUDP�² VWUXNWXUiOLV�LQGXNFLy�DODSMiQ��KLEiV�7HWK pV�9HUHPEH�RSHUiFLy�HVHWpQ�µ���KWWS���L]]R�LQI�HOWH�KX�V]ODYL�'RNWRUL�7LS6SHF.RPS�9(567�+��352>9HU6W�+�@6]OiYL�3���Å$�YHUHP�VSHFLILNiFLyLQDN�NRPSDWLELOLWiViW�HOOHQKU]K 3URORJ�SURJUDP�² VWUXNWXUiOLV�LQGXNFLy�DODSMiQ��KLEiV�7HWK pV�9HUHPEH�RSHUiFLy�HVHWpQ�µ���KWWS���L]]R�LQI�HOWH�KX�V]ODYL�'RNWRUL�7LS6SHF.RPS�9(567�+��352

http://izzo.inf.elte.hu/szlavi/Doktori/TipSpecKomp/VERST3H2.PRO
http://izzo.inf.elte.hu/szlavi/Doktori/TipSpecKomp/VERST3H2.PRO
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