
;b[ebhl_dZ ,3/DE�b __ \j_f_ggZy�hilbfbaZpby
B�<�;h]bg��?�<��Q_ibgFhkdh\kdbc�Bg`_g_jgh�Nbabq_kdbc�Bgklblml �=hkm^Zjkl\_gguc�mgb\_jkbl_l��Fhkd\Z��Jhkkby$EVWUDFW7KLV� DUWLFOH� GHVFULEHV� QHZ� IHDWXUHV� RI� ODVW� YHUVLRQ� RI� LPDJH�SURFHVVLQJ�OLEUDU\�,3/DE�Y������ 7KHUH�LV�VKRUW�UHYLHZ�RI�WKH�PRVW�SRSXODU�XQLYHUVDO� LPDJH�SURFHVVLQJ� OLEUDU\�LQ�DUWLFOH��$UWLFOH�DOVR�FRQWDLQV� GHVFULSWLRQ� RI� OLEUDU\� IXQFWLRQV� DQG� SURGXFWLYLW\�RSWLPL]DWLRQ�� 7KH�RSWLPL]DWLRQ�KDV�EDVHG�RQ� DOJRULWKPV�� SURFHVV�DQG� PHPRU\� SHFXOLDULW\�� 7KH� IDVWHVW� FRPSLOHU� IRU� WKRVH� VHW� RI�IXQFWLRQ�KDV�EHHQ�FKRVHQ��7KH�UHVXOW�RI�RSWLPL]DWLRQ�GHVFULEHV�LQ�GHWDLO�LQ�PDLQ�SDUW�RI�WKH�DUWLFOH�.H\ZRUGV��H[jZ[hldZ��bah[jZ`_gby��hilbfbaZpby��ijhba\h^bl_evghklv��dhfibeylhj��,3/DE

�� <<?>?GB?GZ� ^Zgguc� fhf_gl� hljZkev� ijh]jZffghc� b ZiiZjZlghc�h[jZ[hldb� bah[jZ`_gbc� aZgbfZ_l� hq_gv agZqbfmx� jhev� \h[eZklb� \ukhdbo� l_ogheh]bc�� Kn_jZ� ijbf_g_gby�ijh]jZffguo�b ZiiZjZlguo� kj_^kl\� h[jZ[hldb�bah[jZ`_gbc�ijhklbjZ_lky� hl� [_a^hgguo� hd_Zgkdbo� jZks_ebg� ^h�g_h[tylguo� ijhklhjh\� dhkfhkZ�� LZdhc� jZafZo� h[mkeh\e_g�fgh]hh[jZab_f�ijZdlbq_kdbo�aZ^Zq��bkihevamxsbo�eb[h�kZfb�bah[jZ`_gby�� eb[h� j_amevlZlu� bo� ZgZebaZ�� Kj_^b� gbo�� bZ\lhghfgh_� mijZ\e_gb_� ^\b`msbfbky� h[t_dlZfb�� b\bamZebaZpby� bah[jZ`_gbc� \ g_^hklmiguo� q_eh\_q_kdhfm�]eZam� ^bZiZahgZo�� b dhebq_kl\_ggZy� hp_gdZ� iZjZf_ljh\�h[t_dlh\�� b ijZdlbq_kdb� g_h[tylguc� jZa^_e� jZkihagZ\Zgby�h[jZah\�� i_j_k_dZxsbcky� k gZijZ\e_gb_f� kha^Zgby�bkdmkkl\_ggh]h� bgl_ee_dlZ�� ?kl_kl\_ggh�� qlh� keh`gu_�ijhp_^mju�h[jZ[hldb�bah[jZ`_gby��\ hkgh\ghf��[Zabjmxlky��bkihevamxl� beb� lj_[mxl� ij_^\Zjbl_evgh]h� \uah\Z� [he__�ijhkluo�ijhp_^mj��< k\yab�k q_f��\hagbdeZ�g_h[oh^bfhklv�\mgb\_jkZevguo�ijh]jZffguo�[b[ebhl_dZo��ij_^hklZ\eyxsbo�[Zah\uc�gZ[hj�nmgdpbc�h[jZ[hldb�bah[jZ`_gby��� H;AHJ� MGB<?JK:EVGUO�IJH=J:FFGUO� ;B;EBHL?DH;J:;HLDB�BAH;J:@?GBCGZ� ^Zgguc� fhf_gl� gZ� jugd_� ij_^klZ\e_gh� ^hklZlhqgh�[hevrh_�dhebq_kl\h�mgb\_jkZevguo�ijh]jZffguo�[b[ebhl_d��K\_^_gby� h gbo� kmffbjh\Zgu� \ lZ[ebp_� ���Ba� ZgZebaZ� wlhc�lZ[ebpu�fh`gh�k^_eZlv�\u\h^u��qlh�[Zah\uc�gZ[hj�nmgdpbc��\dexqZxsbc� \ k_[y� nbevljZpbx� bah[jZ`_gby��]_hf_ljbq_kdb_� ij_h[jZah\Zgby�� ihlhq_qgu_�� eh]bq_kdb_� bZjbnf_lbq_kdb_� ij_h[jZah\Zgby�� m [hevrbgkl\Z� [b[ebhl_d�hq_gv� ihoh`� b ij_^hklZ\ey_lky� \ [hevrbgkl\_� kemqZ_\�[_kieZlgh�� Gh� dZd� lhevdh� nmgdpbhgZevghklv� [b[ebhl_db�\uoh^bl�aZ�jZfdb�wlh]h�[Zah\h]h�gZ[hjZ���__ klhbfhklv�j_adh�m\_ebqb\Z_lky� ^h� mjh\gy�g_kdhevdbo� lukyq� ^heeZjh\��LZd`_�klhbl� hlf_lblv� nZdl� g_ij_^hklZ\e_gby� nbjfZfb� bkoh^gh]hdh^Z� [b[ebhl_d�� Ijbqbgu� wlh]h� \iheg_� hq_\b^gu�� gh�

ihevah\Zl_eb� hdZau\Zxlky� ebr_gu� \hafh`ghklb�i_j_ghkblv�wlb� [b[ebhl_db� gZ� ^jm]b_� ZiiZjZlgu_� beb� ijh]jZffgu_�ieZlnhjfu�� < k\yab� k wlbf� gZebqb_� l_dklh\� [b[ebhl_db�,3/DE�� iha\hey_l� Z^Zilbjh\Zlv� [b[ebhl_dm� ih^ dhgdj_lgu_�gm`^u�ihevah\Zl_ey�
LZ[ebpZ ��� KjZ\g_gb_� mgb\_jkZevguo� [b[ebhl_d� h[jZ[hldb�bah[jZ`_gbyGZa\Zgb_��NbjfZ� P_gZ >hklmighklvbkoh^guo�dh^h\
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LZ[ebpZ ���DjZldb_�k\_^_gby�h[�mgb\_jkZevguo�[b[ebhl_dZo�h[jZ[hldb�bah[jZ`_gby��� GH<:Y�<?JKBY�;B;EBHL?DB�,3/$%B ?? O:J:DL?JBKLBDB�I_j\hgZqZevgh�[b[ebhl_dZ�[ueZ� kha^ZgZ�\ kj_^_�jZajZ[hldb�%RUODQG� &��� �����\ ^Zevg_cr_f %&��� b d g_c� ijbeZ]Zehkv�l_klh\h_� ijbeh`_gb_� ^ey� aZimkdZ� b baf_j_gby�ijhba\h^bl_evghklb� nmgdpbc�� lZd`_� kha^Zggh_� \ wlhf�iZd_l_>���@�� < k\yab� k g_\ukhdhc� ijhba\h^bl_evghklvx�[b[ebhl_db�� kms_kl\_ggh� hlklZ\Z\r_c� hl�ijhba\h^bl_evghklb� [b[ebhl_d� ^jm]bo� nbjf�� [ueh� ijbgylh�j_r_gb_� h i_j_\h^_�[b[ebhl_db�\ ^jm]mx� kj_^m�jZajZ[hldb���
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< dZq_kl\_� gh\hc kj_^u� jZajZ[hldb� [ueZ� ba[jZggZ� 9LVXDO�6WXGLR� ����� � \ dZq_kl\_� dhfibeylhjh\� bkihevah\Zeky� jh^ghc�^ey� wlhc� kj_^u� dhfibeylhj� 9LVXDO� &��� ���� �\ ^Zevg_cr_f�9&���b m^h[gh�bgl_]jbjmxsbcky�k g_c�dhfibeylhj�,QWHO�&������� �\ ^Zevg_cr_f� ,&���� <u[hj� bf_ggh� wlbo� dhfibeylhjh\�[ue�h[mkeh\e_g�bo�\ukhdhc�ijhba\h^bl_evghklvx� >���@��DZd�ihdZaZeb�^Zevg_crb_�baf_j_gby��h^bg�wlhl�rZ]�iha\hebe�\ ��jZaZ� m\_ebqblv� ijhba\h^bl_evghklv�� Ihke_� lh]h� dZd�[b[ebhl_dZ�b l_klh\h_�ijbeh`_gb_�[ueb�i_j_g_k_gu�\ kj_^m�jZajZ[hldb� 9LVXDO� 6WXGLR� ����� [ueZ� ijh\_^_gZ� hleZ^dZ�nmgdpbc�[b[ebhl_db�b l_klh\h]h�ijbeh`_gby�GZ�^Zgguc�fhf_gl�[b[ebhl_dZ� ,3/DE�06&R�\dexqZ_l�\ k_[y�k\ur_� ���� nmgdpbc� jZaebqgh]h� gZagZq_gby�� mkeh\gh� bo�fh`gh�deZkkbnbpbjh\Zlv�ke_^mxsbf�h[jZahf��x :jbnf_lbq_kdb_�b eh]bq_kdb_�nmgdpbbHkgh\gu_�eh]bq_kdb_�$QG�2U�;RU�1RW��b Zjbnf_lbq_kdb_������
��� �� � hi_jZpbb�� \uihegyxsb_ky� gZ^� dZ`^uf�ibdk_e_f� bah[jZ`_gby�� ]^_� i_j\uf� hi_jZg^hf� kem`bl�agZq_gb_� ibdk_ey�� Z \lhjuf� aZ^Zggh_� ihevah\Zl_e_f�qbkeh�x Nmgdpbb�kh\f_klghc�h[jZ[hldb�^\mo�bah[jZ`_gbcEh]bq_kdb_�$QG�� 2U�� ;RU��� Zjbnf_lbq_kdb_� �������nmgdpbb�� Z lZd`_�nmgdpbb� kjZ\g_gby� �jZ\gh�� g_� jZ\gh��[hevr_�� [hevr_� jZ\gh� b l�� ^���� ]^_� hi_jZg^Zfb� kem`Zl�khhl\_lkl\mxsb_�ibdk_eb�^\mo�bah[jZ`_gbc�x Nmgdpbb�[bgZjbaZpbb�bah[jZ`_gbyI_j_\h^� bah[jZ`_gby� \ [bgZjgh_� ba� ^\mo� aZ^Zgguo�p\_lh\��]^_�agZq_gb_�ibdk_ey�i_j_\h^blky�\ p\_l����_keb�hg�e_`bl�\ur_�ihjh]h\h]h�agZq_gby� �gb`_��f_`^m�^\mo�ihjh]h\uo� agZq_gbc�� \g_� ihjh]h\uo� agZq_gbc��� Z \h[jZlghf�kemqZ_�ijbk\h_gb_�_fm p\_lZ���x H[sZy�nbevljZpby�bah[jZ`_gbyF_^bZgguc� nbevlj�� nbevlju� ihbkdZ� fZdkbfmfZ� bfbgbfmfZ�� ebg_cgu_� \ukhdhqZklhlgu_� bgbadhqZklhlgu_�nbevlju�x Ijhkl_crb_�nmgdpbb�j_^Zdlbjh\Zgby�bah[jZ`_gbyJbkh\Zgb_� ijyfuo� ebgbc� aZ^Zggh]h� p\_lZ� b jZaf_jZ��mklZgh\dZ� kljhd� �klhe[ph\� beb� bo� qZkl_c�� \fZdkbfZevgh_� �fbgbfZevgh_�� \klj_q_ggh_� agZq_gb_� \^Zgghc�kljhd_��klhe[p_�beb�bo�qZklb���x Ijhkl_crb_�klZlbklbq_kdb_�nmgdpbbIh^kq_l� ibdk_e_c� aZ^Zggh]h� p\_lZ� \ kljhd_� �klhe[p_���GZoh`^_gb_� fbgbfZevgh]h� �fZdkbfZevgh]h�� agZq_gbyibdk_ey�\ ^Zgghc�kljhd_��klhe[p_��\k_f�bah[jZ`_gbb��x =_hf_ljbq_kdb_�ij_h[jZah\ZgbyIh\hjhlu� gZ� aZ^Zggu_���� ����� ����� ]jZ^mkh\�� beb�ijhba\hevgu_�m]eu��a_jdZevgu_�hljZ`_gby�hlghkbl_evgh�]hjbahglZevguo� b \_jlbdZevguo� hk_c�� hi_jZpbb�fZkrlZ[bjh\Zgby� b Znnbggh]h� ij_h[jZah\Zgby�� k^\b]��pbdebq_kdbc� b g_� pbdebq_kdbc�� bah[jZ`_gby� \aZ^Zggmx�lhqdm�x Nmgdpbb�\u^_e_gby�dhglmjh\Dmjkh\u_� ]jZ^b_glgu_� fZkdb�� nbevlju� Ij_\blZ��EZieZkZ�� Jh[_jlkZ�� Kh[_ey�� DbjrZ�� \ jZaebqguo�\ZjbZpbyo� �jZaebqgh_� dhebq_kl\h� h^gh\j_f_ggh�

h[kem`b\Z_fuo� fZkhd�� jZaebqgu_� kljZl_]bb� ih^kq_lZ�j_amevlZlZ k\_jldb�b l�^��x Nmgdpbb�\u^_e_gby�ebgbcNbevlju� \u^_e_gby� ]hjbahglZevguo� \_jlbdZevguo��^bZ]hgZevguo�ebgbc�x Fhjnheh]bq_kdb_�nmgdpbbNmgdpbb ³jZkrbj_gby´�� ³jZat_^Zgby´�� ³hldjulby´� b³aZdjulby³�bah[jZ`_gby�x Nmgdpbb�^ey�jZ[hlu�k dhglmjZfbJZaebqgu_� nmgdpbb� mlhgq_gby� dhglmjh\�� Z lZd`_�jZaebqgu_� \ZjbZglu� Ze]hjblfZ� ´`mdZ´� ^ey� ihemq_gby�fZkkb\Z�dhhj^bgZl�dhglmjh\��x Nmgdpbb�^ey�jZ[hlu�k ]bklh]jZffhc�bah[jZ`_gbyNmgdpbb� baf_g_gby� yjdhklb�� dhgljZklghklb�� h[s_c�]bklh]jZffu b __ qZkl_c�x Ki_pbZevgu_�nmgdpbbNmgdpbb� ^ey hkms_kl\e_gby� ij_h[jZah\Zgby� OhoZ��\u^_e_gby� dhglmjh\� [_a� bkihevah\Zgby� nbevljh\��aZiheg_gby� dhglmjh\�� Nmgdpbb� ^ey� jZkihagZ\Zgby�h[jZah\�gZ�hkgh\_�Zljb[mlguo�]jZffZlbd�
;he__� ih^jh[gh_� hibkZgb_� nmgdpbc� fh`gh� gZclb� \kijZ\hqghc� kbkl_f_� l_klh\hc� ijh]jZffu� ,3/ZE� beb� \khhl\_lkl\mxs_c�ebl_jZlmj_>����@�H[t_f� ^bgZfbq_kdb� aZ]jm`Z_fhc� [b[ebhl_db� ihjy^dZ� ����dbeh[Zcl�LSODE�GOO��� L_klh\h_� ijbeh`_gb_� �,3/DE�H[H��aZgbfZ_l� ihjy^dZ� ���� dbeh[Zcl�� k _]h� ihfhsvx� fh`gh�aZ]jmablv� bah[jZ`_gb_� \ nhjfZl_� %03� � b \ua\Zlv� ^ey� _]hh[jZ[hldb� ex[mx� ba� nmgdpbc� [b[ebhl_db�� Ba� l_klh\h]h�ijbeh`_gby� fh`gh� \ua\Zlv� kijZ\hqgmx� kbkl_fm� nhjfZlZ�:LQ+HOS�kh^_j`Zsmx�ih^jh[gmx�bgnhjfZpbx�h f_oZgbafZo�b hkh[_gghklyo�jZ[hlu�dZ`^hc�ba�nmgdpbc��� L:CFBJH<:GB?� B <J?F?GG:Y�HILBFBA:PBY�;B;EBHL?DB�,3/$%;ueh� ijh\_^_gh� lZcfbjh\Zgb_� nmgdpbc� ba� l_klh\h]h�ijbeh`_gby� ^ey� [b[ebhl_d� kdhfibebjh\Zgguo� k ihfhsvx�jZaebqguo� dhfibeylhjh\� �%RUODQG� &��� ����� 9LVXDO� &�������,QWHO� &��� ������ >Zgguc� l_kl� ijh\h^beky� gZ� dhfivxl_j_�&HOHURQ� ����� ��� 0E� 5$0� �0E� 95$0� � :LQ���� < dZq_kl\_�l_klh\h]h� bah[jZ`_gby� bkihevah\Zeky� nZce� ���[���[����*UD\6FDOH��� >ey� \k_o� dhfibeylhjh\� l_klbjh\ZeZkv� 5HOHDVH�\_jkby� k 0D[LPL]H� 6SHHG� hilbfbaZpb_c��� DZ`^Zy� nmgdpby�[ueZ� aZims_ggZ� ��� jZa� b \ dZq_kl\_�nbgZevgh]h� j_amevlZlZ�\uqbkeyehkv� kj_^g__� Zjbnf_lbq_kdh_�� J_amevlZlu� ihdZaZeb�m\_j_ggh_� eb^bjh\Zgb_�dhfibeylhjZ� ,&�� �_]h�ij_bfms_kl\h�gZ�nbevljZo� ^hklb]Z_l� ���� ±�� jZa� ih� kjZ\g_gbx� k 9&���� � bkbevgh_� hlklZ\Zgb_� dhfibeylhjZ� %K�� ijZdlbq_kdb� ^ey� \k_o�nmgdpbc��Ihke_� \u[hjZ� dhfibeylhjZ� h[_ki_qb\Zxs_]h� gZb[hevrmx�ijhba\h^bl_evghklv�\ gZr_f�kemqZ_�bf�hdZaZeky� ,QWHO�&������[ueh� ijh\_^_gh� kjZ\g_gb_� k [b[ebhl_dhc� ,PDJH� 3URFHVVLQJ�/LEUDU\� hl� nbjfu� ,QWHO� �\ ^Zevg_cr_f� ,3/��� KjZ\g_gb_�ijhba\h^bl_evghklb� gZr_c� [b[ebhl_db� k ,3/� � \uy\beh�kms_kl\_ggh_� hlklZ\Zgb_� gZr_c� [b[ebhl_db gZ� lZdbo�
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dZl_]hjbyo� nmgdpbc�� dZd� h[sZy� nbevljZpby�� \u^_e_gb_�]jZgbp�� ]_hf_ljbq_kdb_� ij_h[jZah\Zgby� �bkihevamxsb_�Znnbggh_� ij_h[jZah\Zgb_��� fhjnheh]bq_kdb_� hi_jZpbb���<hagbdeZ� g_h[oh^bfhklv� hilbfbaZpbb� ijhba\h^bl_evghklb�gZr_c� [b[ebhl_db�� Nmgdpbb�� gZ� dhlhjuo� hgZ� kbevgh�hlklZ\ZeZ�hl�,3/�fh`gh�jZa^_eblv�gZ�^\_�dZl_]hjbb�Z��Bkihevamxsb_�Ze]hjblf�k\_jldb�[��Bkihevamxsb_�^jm]b_�f_oZgbafu�ijhkfhljZ�Kj_^b� kbevgh� hlklZxsbo� hl� ,3/� i_j\uo� [ueh� y\gh_�[hevrbgkl\h�b ihwlhfm�hilbfbaZpbx�[ueh�j_r_gh�gZqZlv�kgbo�� lZd� dZd� ihke_� gZoh`^_gby� h[s_]h� f_oZgbafZ�hilbfbaZpbb� _]h�fh`gh� [ueh� [u� ijbf_gblv� kjZam� ^ey� \k_o�nmgdpbc� ba� ^Zgghc� dZl_]hjbb� k g_agZqbl_evgufb�baf_g_gbyfb� ^ey� dZ`^hc�ba�ih^]jmii�nmgdpbc�� �< dZq_kl\_�l_klh\uo nmgdpbc� ^ey� hilbfbaZpbb� [ueb� \u[jZgu�ke_^mxsb_�ljb�nbevljZ�x 3UHYLWW� �h[jZ[Zlu\Z_l� �� fZkdb� h^gh\j_f_ggh��ijhba\h^bl_evghklv� \ ��� jZa� om`_� �%RUODQG� &��� ������ ��q_f�m ,3/��h[jZ[Zlu\Z_l���fZkdm�h^gh\j_f_ggh���>ey�,3/�\uau\ZeZkv� nmgdpby )L[HG)LOWHU� k iZjZf_ljhf�,3/B35(:,77B�[�B9�x /DSODV�� �h[jZ[Zlu\Z_l� �� fZkdb� h^gh\j_f_ggh�� \ ��� jZa�om`_� �%RUODQG� � &��� ������� q_f� m ,3/�h[jZ[Zlu\Z_l� ��fZkdm� h^gh\j_f_ggh��� >ey� ,3/� \uau\ZeZkv� nmgdpby�)L[HG)LOWHU�k iZjZf_ljhf�,3/B/$3/$6,$1B�[��x /DSODV�� �h[jZ[Zlu\Z_l� ��fZkdm�h^gh\j_f_ggh��\ ���jZaZ�om`_� �%RUODQG� &��� ������� � q_f� m ,3/� �h[jZ[Zlu\Z_l� ��fZkdm� h^gh\j_f_ggh��� >ey� ,3/� \uau\ZeZkv� nmgdpby�)L[HG)LOWHU�k iZjZf_ljhf�,3/B/$3/$6,$1B�[��Fh`gh� mdZaZlv� ke_^mxsb_� \hafh`gu_� imlb� hilbfbaZpbb�l_dklZ�ijh]jZff���Bkihevah\Zgb_�bgkljmdpbc�FFO��Mkdhj_gb_�fZkrlZ[bjh\Zgby�j_amevlZlZ��Bkdexq_gb_ \ebygby� \ujZ\gb\Zgby� bah[jZ`_gby� ih�]jZgbp_�������[Zcl���KhojZg_gb_�qZklbqguo�kmff�k\_jldb��� Bkihevah\Zgb_�bgkljmdpbc�FFO< dZq_kl\_� i_j\h]h� rZ]Z� hilbfbaZpbb� [ueh� j_r_gh�i_j_ibkZlv� gZ� Zkk_f[e_j_�� bkihevamy� bgkljmdpbb� FFO��\gmlj_ggbc� pbde� k\_jldb� ^ey� dZ`^h]h� iheh`_gby� hdgZ�ijhkfhljZ�� LZd� dZd� 00;� ih^^_j`b\Z_l� nhjfZl� ���jZajy^gh]h� keh\Z�� Z j_amevlZl� k\_jldb� mdeZ^u\Z_lky� \ ���jZajy^h\��ihy\beZkv�\hafh`ghklv�h^gh\j_f_ggh�h[jZ[hlZlv���iheh`_gby� Zi_jlmju� \f_klh� h^gh]h�� lh� _klv� l_hj_lbq_kdbc�\ub]jur� ^he`_g� [ue� [ulv \ �� jZaZ�� gh� ihke_� wlh]h�\uihegy_lky�fZkrlZ[bjh\Zgb_�j_amevlZlZ�k\_jldb��qlh[u�_]h�jZaf_j� ihf_sZeky� \ [Zcl�� GZ� ^Zgguc� fhf_gl� [b[ebhl_dZ�

ih^^_j`b\Z_l� ��[blguc� �� ���[blguc� b ���[blguc� nhjfZlu�bah[jZ`_gby�� < kemqZ_� ��[blgh]h� bah[jZ`_gby� agZq_gb_�dZ`^h]h�ba�ibdk_e_c�mf_sZ_lky�\ ��[Zcl��\ kemqZ_����[blgh]h�± ljb� hl^_evgh� h[jZ[Zlu\Z_fu_ p\_lh\u_� khklZ\eyxsb_�5*%� aZgbfZxl� ih� ��fm� [Zclm�� ZgZeh]bqgh \ ���[blghf�bah[jZ`_gbb��k lhc�ebrv�jZagbp_c�qlh�lZf�_s_�^h[Z\ey_lky���[blguc�ZevnZ�±dZgZe��Lh�_klv�fZkrlZ[bjh\Zgb_ j_amevlZlZ�k\_jldb� ^h� jZaf_jh\� h^gh]h� [ZclZ� g_h[oh^bfh� ^ey� \k_o�ih^^_j`b\Zxsboky� lbih\� bah[jZ`_gby�� FZkrlZ[bjh\Zgb_�bkihevam_l�hi_jZpbx�^_e_gby���qlh ©kt_^Z_lª�[hevrmx�qZklv�\ub]jurZ� ^hklb]gmlh]h� bkihevah\Zgb_f� 00;� ^ey�hilbfbaZpbb� \gmlj_gg_]h� pbdeZ�� <iheg_� _kl_kl\_ggh�� qlh�ke_^mxsbf� imgdlhf� h[s_c� hilbfbaZpbb� klZeZ� hi_jZpby�fZkrlZ[bjh\Zgby�� gh� kgZqZeZ� h j_amevlZlZo� ihemq_gguo� \wlhf�imgdl_�Ijbjhkl�ijhba\h^bl_evghklb� khklZ\be�ijb[ebabl_evgh�h^gm�lj_lv� gZ� nmgdpbyo� 3UHYLWW� �h[jZ[Zlu\Zxly� �� � fZkdb�h^gh\j_f_ggh���/DSODV������fZkdb�h^gh\j_f_ggh��b /DSODV�������fZkdZ��� < h[s_f�� bkihevah\Zgb_� 00;� b dhfibeylhjZ� ,QWHO�&�������^Z_l�^\mdjZlguc�\ub]jur�\ kdhjhklb�ih�kjZ\g_gbx�kdhfibeylhjhf�9LVXDO�K��������[_a�bkihevah\Zgby�00;���� Mkdhj_gb_�fZkrlZ[bjh\Zgby�j_amevlZlZIjh\_^_gb_� fZkrlZ[bjh\Zgby� g_h[oh^bfh�� lZd� dZd� qZklh�j_amevlZl� k\_jldb� g_� ©\e_aZ_lª� \ [Zcl�� Z _keb� ijhklh�hl[jZku\Zlv� klZjrbc�[Zcl�j_amevlZlZ� k\_jldb��lh�baf_g_gb_�p\_lh\� [m^_l� g_ijhihjpbhgZevguf�� qlh� iehoh� kdZ`_lky� gZ�dZq_kl\_�j_amevlbjmxs_]h�bah[jZ`_gby���<f_klh�^_e_gby�gZ�dhwnnbpb_gl�fZkrlZ[bjh\Zgby NRHI� �NPD[�? �����]^_�NPD[�±fZdkbfZevgh_�agZq_gb_�j_amevlZlZ�k\_jldb��ih^_ebf�gZ �AN���N�\[bjZ_lky�lZdbf�h[jZahf��qlh[u��A�N������NRHI����AN� ��Wlh�g_�baf_gbl�ijZ\bevghklb�fZkrlZ[bjh\Zgby��lZd�dZd�_]h�p_ev�ijhihjpbhgZevgh�mf_gvrblv� agZq_gby p\_lZ�\k_o�ibdk_e_c��qlh[u� hgb� ihf_sZebkv� \ [Zcl�� lZd� qlh�� _keb� fu� g_kdhevdh�ij_\ukbf�dhwnnbpb_gl�fZkrlZ[bjh\Zgby�wlh�hljZablky�ebrv�gZ�mf_gvr_gb_�dhgljZklghklb��gh�g_�gZ ijhihjpbhgZevghklb�p\_lh\�� LZd`_� pbde� fZkrlZ[bjh\Zgby� [ue� i_j_ibkZg��bkihevamy�bgkljmdpbb�00;��h[jZ[Zlu\Zy�h^gh\j_f_ggh�ih���agZq_gby�k\_jldb�aZ���dhfZg^m��Ijbjhkl� ijhba\h^bl_evghklb� khklZ\be� ����� gZ� nmgdpbb�3UHYLWW�b ������ �gZ�nmgdpbyo�/DSODVLDQ���0D[� �b /DSODVLDQ����bf__lky�\ \b^m�ih�kjZ\g_gbx�k \ZjbZglhf��]^_�hilbfbaZpbb�ih^\_j]Zeky� ebrv� \gmlj_ggbc� pbde� k\_jldb��� Ke_^m_l�hlf_lblv�� qlh a^_kv� m`_� jZagbpu� f_`^m� ,&�� b 9K�� g_l�\hh[s_�� qlh� ]h\hjbl� h lhf�� qlh� ^h� wlh]h� [hevrmx� qZklv�\ub]jurZ� ,&�� khklZ\eyeZ� hilbfbaZpby� \uqbke_gbc� kieZ\Zxs_c�aZiylhc��H[sbc�\ub]jur�khklZ\be�ih�kjZ\g_gbx�k %&��± ������SUHYLWW��b ������ODSODV�����F�9&��± �����SUHYLWW��b ������ODSODV����F�,&��± ������SUHYLWW��b ������ODSODV���
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��� Bkdexq_gb_�\ebygby�\ujZ\gb\Zgby�bah[jZ`_gby�ih�]jZgbp_�������[ZclIjh\_jyehkv�\ebygb_�\ujZ\gb\Zgby�bah[jZ`_gby�ih�]jZgbp_������� [Zcl�� Wlh� ^hklb]Zehkv� iml_f� hl[jZku\Zgby� i_j\uo�g_kdhevdbo�ibdk_e_c��^h�]jZgbpu�djZlghc������[ZclZf���GbdZdh]h� kms_kl\_ggh]h� \ebygby� g_� h[gZjm`_gh�� �ohly� wlh�^he`gh� [ueh� m\_ebqblv� kdhjhklv� dhibjh\Zgby� \ d_r>�@���<b^bfh� dhfibeylhj \ [hevrbgkl\_� kemqZ_\� kZfhklhyl_evgh�\ujZ\gb\Ze�fZkkb\�bah[jZ`_gby�\ iZfylb��� KhojZg_gb_�qZklbqguo�kmff�k\_jldb;ueh� ijbgylh� j_r_gb_� aZihfbgZlv� qZklbqgu_� kmffu�k\_jldb�� ^ey� mkdhj_gby� ih^kq_lh\�� ;hevrbgkl\h� nbevljh\�h[eZ^Zxl� kbff_ljbqgufb� i_j\hc� b lj_lv_c� kljhdhc��<uqbkeb\� k\_jldm� ih� lj_lv_c� kljhd_� h^gh]h� iheh`_gby�Ziij_lmju��k p_gljhf�\ lhqd_ ;�<��b aZihfgb\�wlm�qZklbqgmx�kmffm�� ^ey� iheh`_gby� Zi_jlmju� k p_gljhf� gZoh^ysbfky� \lhqd_�;�<����l�_��gZ�^\_�kljhqdb�gb`_��fh`gh�g_�\uqbkeylv�k\_jldm� ih� i_j\hc� kljhd_�� Z \hkihevah\Zlvky� aZihfg_gghc�k\_jldhc�ih�lj_lv_c�kljhd_�i_j\h]h�nbevljZ�IjZdlbq_kdb�g_�m^Zehkv�^h[blvky�mkdhj_gby��\k_]h�ebrv�gZ���fk��� Bkoh^guc� _^bguc� pbde�� ijbrehkv� jZa[blv�� \u^_eb\�hl^_evgh�h[jZ[hldm�i_j\uo�^\mo�kljhd��]^_�qZklbqgu_�kmffu�lhevdh� aZihfbgZxlky�� gh� g_� bkihevamxlky�� Z hklZ\rmxky�qZklv�ij_^klZ\blv�\ \b^_�\eh`_ggh]h�pbdeZ�� ]^_�\gmlj_ggbc�pbde� ijh[_]Z_l� ih� ^\mf� kljhqdZf� bkihevamy� aZihfg_ggu_�qZklbqgu_�kmffu��b aZibku\Zy�gZ�bo�f_klh�gh\u_��B \g_rgbc�pbde�� ]^_� \hkklZgZ\eb\Z_lky� mdZaZl_ev� gZ� gZqZeh� fZkkb\Z�qZklbqguo� kmff�� ihke_� _]h� ihegh]h� pbdeZ� ql_gby� bi_j_aZibkb�� <b^bfh� ba�aZ� ^hihegbl_evguo� jZkoh^h\� ih�hj]ZgbaZpbb�pbdeZ�b [hevrbf�qbkehf�dhibjh\Zgbc�\ iZfylv��wlZ� f_lh^bdZ� g_� ijbg_keZ� ij_^iheZ]Z_fh]h� m\_ebq_gby�kdhjhklb��J_amevlZlu� hilbfbaZpbb� nmgdpbb� k\_jldb� hlh[jZ`_gu� gZ�Jbk�� ��� Ih^� ghf_jhf� �� bah[jZ`Z_lky� \j_fy� \uiheg_gby�nmgdpbb�^h�hilbfbaZpbb��Ih^�ghf_jhf���hilbfbaZpby�pbdeZ�k\_jldb�aZ�kq_l�ijbf_g_gby�bgkljmdpbc�FFO��Ih^�ghf_jhf��� ihfbfh� pbdeZ� k\_jldb� hilbfbabjh\Zg� b pbde�fZkrlZ[bjh\Zgby�� Ih^ ghf_jhf� �� d f_lh^bdZf��bkihevam_fuf� \ imgdl_� ��� ^h[Z\ey_lky� \ujZ\gb\Zgb_� bkhojZg_gb_�qZklbqguo�kmff�k\_jldb�< ^hdeZ^_� ijb\h^ylky� j_amevlZlu� lZcfbjh\Zgby� bhilbfbaZpbb� [hevrh]h� dhebq_kl\Z� nmgdpbc� [b[ebhl_db�,3/DE��� A:DEXQ?GB?Hkgh\ghc� j_amevlZl� ih\ur_gby ijhba\h^bl_evghklb� ^Zeh�bkihevah\Zgb_� bgkljmdpbc� 00; b mijhs_gb_� hi_jZpbc�ih\lhjyxsboky ^ey� dZ`^hc� lhqdb�� < p_ehf� [b[ebhl_dZ�,3/DE� g_kdhevdh� hlklZ_l� ih� ijhba\h^bl_evghklb� hl� ^jm]bo�mgb\_jkZevguo� [b[ebhl_d�� gh� gZebqb_� __ bkoh^guo� dh^h\�^Z_l� \hafh`ghklv� ]b[dhc� Z^ZilZpbb� d jZaebqguf�ieZlnhjfZf�� Z lZd`_� hklZ\ey_l� \hafh`ghklv� ^Zevg_cr_]h�m\_ebq_gby�nmgdpbhgZevghklb�b ijhba\h^bl_evghklb��H^gbf�Jbk�����J_amevlZlu�hilbfbaZpbb�nmgdpbb�k\_jldb�

ba� \hafh`guo� iml_c� mkdhj_gby� y\ey_lky� bkihevah\Zgb_�ij_^\u[hjdb� \ d_r ^Zgguo��dhlhju_�^he`gu�ih^\_j]gmlvky�h[jZ[hld_� \ [eb`Zcr__� \j_fy�� GZ� \k_o� kh\j_f_gguo�ijhp_kkhjZo��$WORQ��3HQWLXP�,,,��3HQWLXP�,9��kms_kl\m_l�lZdh_�k_f_ckl\h�bgkljmdpbc��gh�g_^hklZlhd�_]h�khklhbl�\ lhf��qlh�^ey� dZ`^h]h� ijhp_kkhjZ� lZdlbdZ� ij_^\u[hjdb� ^he`gZ [ulv�jZaebqgZ��d lhfm�`_�bgkljmdpbb�k_f_ckl\�ijhp_kkhjh\�,QWHO�b$0'�g_kh\f_klbfu�f_`^m�kh[hc�IjbgpbibZevgh� ^jm]Zy� \hafh`ghklv� mkdhj_gby� \j_f_gb�\uiheg_gby� Ze]hjblfh\� h[jZ[hldb� bah[jZ`_gbc� khklhbl� \bkihevah\Zgbb� fmevlbijhp_kkhjguo� <K �FI<K��� gZijbf_j�>�����@��H^gZdh�ij_^klZ\ey_lky�jZamfguf�i_j_^�jZajZ[hldhc�b ijh\_^_gb_f� \j_f_gghc� hilbfbaZpbb� iZjZee_evguo�Ze]hjblfh\� ^ey�fmevlbijhp_kkhjghc� kbkl_fu� lhc� beb� bghc�Zjobl_dlmju� bf_lv� \ gZebqbb� hilbfbabjh\Zggu_�ijh]jZffgu_� dh^u� gZ� h^ghijhp_kkhjghc� kbkl_f_�� Ijbq_f��g_h[oh^bfh�q_ldh�ij_^klZ\eylv�� aZ�kq_l�dZdbo�©f_oZgbafh\ª�b l_ogheh]bc�ihemq_gh�mkdhj_gb_��ihkdhevdm�ijb�i_j_oh^_�gZ�FI<K��� EBL?J:LMJ:>�@B�< ;h^jh\�� I�G�Ihih\�� ?�<�Q_ibg�� JZajZ[hldZ�[b[ebhl_db� nmgdpbc� ^ey� h[jZ[hldb� bah[jZ`_gbc�� L_a�� ,,�f_`^�� g��l�� dhgn�� �Gh\u_� bgnhjfZpbhggu_� l_ogheh]bb� bkbkl_fu���]�I_gaZ�������>�@B�<�;h^jh\�� :�X�DZlZeh\�� ?�<�Q_ibg�� JZajZ[hldZ�[b[ebhl_db�nmgdpbc� ^ey� h[jZ[hldb�bah[jZ`_gbc� �'HVLJQLQJ�RI� )XQFWLRQV� /LEUDU\� IRU� ,PDJH� 3URFHVVLQJ�� �GZmqgZy� k_kkby�FBNB������ K[�gZmqg�� ljm^h\�� <��� lhfZo�� L�����F���FBNB��������k���������>�@,QWHO��,PDJH�3URFHVVLQJ�/LEUDU\�Y������'RFXPHQWDWLRQ�>�@D�� DZki_jkdb�� KjZ\gbl_evguc� ZgZeba� hilbfbabjmxsbo�dhfibeylhjh\ &�&����³Ijh]jZffbkl´��� �������]���k����� ����³<bdnbe^´�>�@<�Qbklydh\�� ³Dlh� k_]h^gy� kZfuc� rmkljuc"´�� `��©L_ogheh]by� Deb_gl� � K_j\_j´� ��bc d\ZjlZe� ����� ]����³Hilbf�Jm´�>�@<�Qbklydh\�� ³Dlh� k_]h^gy� kZfuc� rmkljuc� ±"� �´�� `��©L_ogheh]by� Deb_gl� � K_j\_j´� ��uc� d\ZjlZe� ����� ]����³Hilbf�Jm´�>�@D�� DZki_jkdb�� K_dj_lu� dhibjh\Zgby� iZfylb���³Ijh]jZffbkl´��� ���������k����� ����³<bdnbe^´�

International Conference Graphicon 2002, Nizhny Novgorod, Russia, http://www.graphicon.ru/



>�@M�Ijwll�� Pbnjh\Zy� h[jZ[hldZ� bah[jZ`_gbc� � < ��o dg��F��Fbj�������]�>�@´;uklju_�Ze]hjblfu�\ pbnjh\hc�h[jZ[hld_�bah[jZ`_gbc��Ij_h[jZah\Zgby�b f_^bZggu_�nbevlju´�Ih^�j_^��L�K�OmZg]Z��Fhkd\Z��³JZ^bh�b k\yav´�������]�>��@<�Ygrbg��=�DZebgbg�� ³H[jZ[hldZ bah[jZ`_gbc�gZ� yaud_�Kb� ^ey� ,%0� 3&� Ze]hjblfu� b ijh]jZffu´��Fhkd\Z�� ³Fbj´�������]�>��@J�?�;udh\��K�;��=mj_\bq��:gZeba�b h[jZ[hldZ�p\_lguo�bh[t_fguo�bah[jZ`_gbc��Fhkd\Z��³JZ^bh�b k\yav´�������]�>��@$�9�$UVKDYVN\�� (�9�&KHSLQ�� 2�$�/HYFKHQNR�� $�1�1LNLWLQ��7LPH�3DUDPHWHUV� RI� 6RPH�3DUDOOHO� ,PDJH� 3URFHVVLQJ�$OJRULWKPV�RI�+DUGZDUH�&RPSOH[�± 706���&���10������3URF��RI� WKH��QG,QW�� :RUNVKRS� RQ� &RPS�� 6FLHQFH� DQG� ,QI�� 7HFKQ�� &6,7¶������8ID��5XVVLD��������YRO����S�������>��@:�<�Dbjbeeh\�� D�?�E_i_r_gdh\�� ?�<�Q_ibg��Bkihevah\Zgb_� \hafh`ghkl_c� fgh]hijhp_kkhjguo� kbkl_f� \iZd_l_� ³J?GL=?G´� �-(.�)� Y������ GZmqgZy� k_kkby� FBNB�������K[�gZmqg�� ljm^h\��<��� lhfZo��L������F���FBNB�� ������k�����H[�Z\lhjZoB�<�;h]bg�� klm^_gl� Fhkdh\kdh]h� Bg`bg_jgh�Nbabq_kdh]h�BgklblmlZ�=hkm^Zjkl\_ggh]h�mgb\_jkbl_lZ��(�PDLO��LO\DBERJLQ#UDPEOHU�UX?�<�� Q_ibg�� d�l�g��� k�g�k��� ^hp_gl� dZn_^ju� ©Dhfivxl_jgu_�kbkl_fu� b l_ogheh]bbª� Fhkdh\kdh]h� Bg`_g_jgh�Nbabq_kdh]h�BgklblmlZ��=hkm^Zjkl\_ggh]h�mgb\_jkbl_lZ��(�PDLO��FKHSLQ#GR]HQ�PHSKL�UX

International Conference Graphicon 2002, Nizhny Novgorod, Russia, http://www.graphicon.ru/

mailto:ilya_bogin@rambler.ru

	1. ÂÂÅÄÅÍÈÅ
	2. ÎÁÇÎÐ ÓÍÈÂÅÐÑÀËÜÍÛÕ ÏÐÎÃÐÀÌÌÍÛÕ ÁÈÁËÈÎÒÅÊ ÎÁÐÀÁÎÒÊÈ ÈÇÎÁÐÀÆÅÍÈÉ
	3. ÍÎÂÀß ÂÅÐÑÈß ÁÈÁËÈÎÒÅÊÈ IPLAB  È ÅÅ ÕÀÐÀÊÒÅÐÈÑÒÈÊÈ
	? Àðèôìåòè÷åñêèå è ëîãè÷åñêèå ôóíêöèè

	4. ÒÀÉÌÈÐÎÂÀÍÈÅ È ÂÐÅÌÅÍÍÀß ÎÏÒÈÌÈÇÀÖÈß ÁÈÁËÈÎÒÅÊÈ IPLAB
	4.1 Èñïîëüçîâàíèå èíñòðóêöèé ÌÌÕ
	4.2 Óñêîðåíèå ìàñøòàáèðîâàíèÿ ðåçóëüòàòà
	4.3 Èñêëþ÷åíèå âëèÿíèÿ âûðàâíèâàíèÿ èçîáðàæåíèÿ ïî ãðàíèöå 4(16) áàéò
	4.4 Ñîõðàíåíèå ÷àñòè÷íûõ ñóìì ñâåðòêè

	5. ÇÀÊËÞ×ÅÍÈÅ
	6. ËÈÒÅÐÀÒÓÐÀ

