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`kVUlxER��tjYsej��|gYRTZ`�*_�a #?Z`nC���YZenYd`d cYkVUC�:dTkVUlxtRpUTkVnJf`�Vc��{j?�ecenC�R��{j���
`kVUlxER��Ej?�hR��{jucTWTXVZ`��\ �*_�a�xYxR��{j��V}Yktjuc��tjYsej?�hgYRYZ`��_~a*#?ZenJ���TZenYd`d cYkVUC�:�`ktjlcqnTdp�{j��VcenC�R��{j���'tj xtR 6TWVUlxhr
�tjYs`j��|gTRYZY�*_�a #�ZenC���YZenYdYd rektj?�`W:WEj xtR�suWVUlxVrqnCfeWEsejlceR<nYd:dYkVUlxtRR��{j���'tj xtR 6TWVUlxhr�
VnC�`W`Z"#t_�a:denC�eW<�`fCxV�hRTk*#?Z 'tj3xtRhs�)Vn?xtUC�:sCRegYRhmlWpdenC�eWqnYdpWtj xtR�suWeUlxhrR��{j���'tj xtR 6TWVUlxhr�
VnC�`W�6|j��eRCZ"#=\�-*_�a�x`x
aTr|gTnTWqUTkVR`URTShgTnTW
�`kVRYUTSVnhsJZ % �V�?#l�`� 8*_2aq�:o:rhnVsejlWtjJnJ�:nYd�gYRYdYW<�hnTWYWVnlx mCnTkT�hRTk:nYd<r|gYnTWqUTkeR`URTShgTnTW
�`kVRYU��{jucYWTXVZ"#?�Y�*_�a�x`xRTShgTnTW
�`kVRYU�,VR|jl�TXeWeZA#?�`��_�a x`xRTShgTnTW
�`kVRYU��
�VUegufhR�6CWeUTkYWeZY�*_�a:zeUegJfhR�kVUC�`�VR<nYdp�hwYUT�tjTsRTShgTnTW
�`kVRYU��
�VUegufhR��T�ec`ZA#l�T�*_RTShgTnTW
�`kVRYU��
�VUegufhR�6CWeUTkYWeZY�*_�a:zeUegJfhR�kVUC�`�VR<nYdpohwYUT�tjTsRTShgTnTW
�`kVRYU��
�VUegufhR��T�ec`Z�#l�`�*_RTShgTnTW��Ej?�VR��VnYZe��_
aTrhn`gYUTk�r|gYnCW�UCkVR`URTSVn`gYUTk`ShgTnTW
�`kVRYU 3eRJ�`WVRCk`S`nhsuZ %�5Y�?#2�`��8A_�a:�:o:rVnhsejlWtjunC�qnYd?3eRC�eWeRTkqnYd�rhnegYUTk<r|gTnTWqUTkVR`URTSVn`gYUTk`ShgTnTW
�`kVRYU�)VUTc�9tj��VZ$#l��_~a x`xRTSVn`gYUTk`ShgTnTW
�`kVRYU�)VUTc�9VUC�eZ -`��_~a x`xRTSVn`gYUTk`ShgTnTW
�`kVRYU��Y�`��6TWeUTkTWeZ`��_~a:ceRT���6�TZeR`UhsuW�5Y�YZT�hnTkYWYX*#2�`�YZC�hRhsuWp�Y�`�YZ|sCnJfeWYXRTSVn`gYUTk`ShgTnTW
�`kVRYU��Y�`���Y�ec`ZY���Y��_~a:ceRT���6�TZeR`UhsuW�5Y�YZT�hnTkYWYX*#2�`�YZC�hRhsuWp�Y�`�YZ|sCnJfeWYXRTSVn`gYUTk`ShgTnTW
�`kVRYU��VU`g�6TWeUTkTWeZ`��_~apzVUegufhR�kVUC�e�VR<nTd:kVUTcEj?ftsTwTUT�tjYsRTSVn`gYUTk`ShgTnTW
�`kVRYU��VU`g��Y�ec`Z$#l�Y��_RTSVn`gYUTk`ShgTnTW��Ej?�VR��VnTZ`�*_RTStjuR�6eghjYmJR��VnYZe��_
apWtjlWhgYRpnC�VnTzVR r|gYnCWEsRTShgTnTW�'tjlWVgYR��tjYslWVUC�EmJRYZ`�`�._�a�x`xRTShgTnTW�'tjlWVgYR�
VnC�`W16|j��`RYZ��*_�a x`xRTShgTnTW�'tjlWVgYR�'VRT�YWeZA[Y[Y_~apWVRT�YW slW`ktj?�e�RTShgTnTW�'tjlWVgYR�'VRT�YW�
VnJ�`WeZA#{_�a:denC�eW<�`fJxh�hRTk #?Z 'tj3xtRhs�)Vn?xtUC�
ap�`ktjucR��e}Tktjuc
�Ej��hR��{jucTWYXVZ`�A\!#t_�a x`x
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R��e}Tktjuc�3en`gYnTkeZ&% � �:� 8A_�a % kq�p�18 % �q�:� 8`ZT�hgYUhmuv %�#.#�#>8`ZC�`X{jlWVRR��e}Tktjuc��VUVslXVZe��\�-*_�a�x`x �YZ|sCn`ghjuc:ghj?�VR.:T�YZ`ceUhs?XqgYRC�e�YWYXR��e}Tktjuc��tjTsej?�|gYRTZe�*_�aR��e}Tktjuc
�Ej��hR��{jucTWYXVZ`�A\!#t_�a x`xR��e}Tktjuc�3en`gYnTkeZ&% � �:� 8A_�a % kq�p�18 % �q�:� 8`ZT�hgYUhmuv %�#.#�#>8`ZC�`X{jlWVRR��e}Tktjuc��VUVslXVZe��\�-*_�a�x`x �YZ|sCn`ghjuc:ghj?�VR.:T�YZ`ceUhs?XqgYRC�e�YWYXR��e}Tktjuc��tjTsej?�|gYRTZe�*_�a��TZenYd`d=#?ZenJ�
a<rhnegYUTkp�`kEjucRTSVn`gYUTk�)VUTcEj?ftsJ}Tktjuc��|j?�VR��EjucTWTXVZ`��\�#{_�a�xYxRTSVn`gYUTk�)VUTcEj?ftsJ}Tktjuc 3`negTnTkYZ&% �i�:� 8A_�a % kq�p�18 % �q�:� 8`ZT�hgYUhmuv %�#?# #>8`ZC�`X{jlWVRRTSVn`gYUTk�)VUTcEj?ftsJ}Tktjuc��eUhs?XVZ$#{_�a�xYx �YZ|sCn`ghjuc:ghj?�VR.:T�YZ`ceUhs?XqgYRC�e�YWYXRTSVn`gYUTk�)VUTcEj?ftsJ}Tktjuc��EjYs`j?�VgYRTZA#{_�a �TZenYd`d<#?Z`nC�RTSVn`gYUTk
�Y�`�hgYRY}YkEjuc
�|j��hR��{j?cYWTXeZe�A\!#E_�a x`xRTSVn`gYUTk
�Y�`�hgYRY}YkEjuc�3`n`gYnCkeZ�%�� �q��8A_6a % kq�p�18 % �q�:� 8`ZT�hgYUhmuv %�#?# #>8`ZC�`X{jlWVRRTSVn`gYUTk
�Y�`�hgYRY}YkEjuc��eUVslXeZe�._�a�x`x �TZ|sCneghjlcpghj?�hR�:Y�TZ`ceUhslX�gTRC�e�`WYXRTSVn`gYUTk
�Y�`�hgYRY}YkEjuc��EjTsej��|gCRYZA#t_~a �YZ`nYd`d=#?ZenC�
aqUT�VRhsR��`�eRhs�3enegTnTkeZ&%��i�:� 8A_La % k:�:�18 %��q�:� 8`ZC�|gYUhmuv %�#?# #>8YZT�`X{jlWeRR��`�eRhs��Ej?�VR��{jucYWTXVZe�A\��*_�a�x`xR��`�eRhs�'tjYm�6CXhnTk`W
�eRC�`�YWYXeZ"#{\(-�_~a x`xR��`�eRhs�'tjYm��enC�e���`RC�e�YWTXVZ`�*_�a x`xR��`�eRhs�'tjYm��enC�e��9eUT���`Z�5*_�a�xtUC�Q\��`fCxh�hRCk:nYd�gTnC�e�?'tjYm`sR��`�eRhs��VUegufhR�6CrhUVmCRYZA#t_~a x`xR��`�eRhs��VUegufhR�
VnC�`W16|j��`RYZT��_�a x`xR��`�eRhs��eUC�VReg�
VnC�`W16|j��`RYZT��_�a x`xR��`�eRhs��eUC�VReg�'VRT�YW�
VnJ�`WeZ�-*_�a:denC�eW<�`fJxh�hRTk -YZ ,VR`gCzVRTWtjTmCUR��`�eRhs�3YkVnVs`s�/Cktj?�tj?�eZ`�*_�a��YZ`nYd`d<#?ZenJ���TZenC��UC�Vc<�{jlWYX�UTkYkVnC�ts
a s`mCUegYR�zVRVmuWVnTkEs.�3jud:slWVUTk`WeZ`�<UC�Vc:RC�Vc`Z`�<WTXhRC��UCfeWVnCkVUC�e�VR ��jud<suWVRCrVZ`��WYXhRC��UCfeWenhs`mCUegTRa sCnCfeWYX�UT�EjYsR��
�Y�tjYs�6`nJfeWYX�6hmJUegYRTZ %�� �q� 8*_La %ysuWeUTk`W suWVRCrqRJ�Vc�8R��
�Y�tjYs�6`nJfeWYX�6hmJUegYR�'YoYrVRYZY�*_�a��TZVghj?�hRYUTk=#?Z|mTgTUhs`sCRhs �YZVgYnC� #l�R��
�Y�tjYs�6`nJfeWYX��VU`gJfhR�
enTkuxtUJWeZew;#{_�a ��cEjl�EjlWEs UYdYWeRTkpceRhmej3xtUegirhn|j��eW���w$#�ZeUCfeWVnR��
�Y�tjYs�6`nJfeWYX��VU`gJfhR��EjYs`j?�VgYRTZA#{_�a �TZenYd`d<#?Z`nC�R��
�Y�tjYs�6`nJfeWYX��VU`gJfhRCSenhsuZ&% � � 8A_La zeUegJfhR rhnVsejlWtjJnJ�tsiUYdYWeRTkpcYkVUC�tj?�e�:nYdqUT�tjYsR��
�Y�tjYs�6`nJfeWYX �eUJ�hReg��EjYslWVUu�tmJRTZe��_�a�xYx gYUC�hReg�c|jYsuWVUC�EmCR�dYkVnlx UT�EjYsR��
�Y�tjYs�6`nJfeWYX �eUJ�hReg�'eRT�YWeZ�[`[Y_R��
�Y�tjYs�6`nJfeWYX��tjTsej?�hgTRYZA#{_�a �YZenTd`d<#?ZenC�
a<�hnTk`WYX�UT�EjYsR��
�Y�tjYs��VnCk`WYX�6hmJUegYRTZ %�� �q� 8*_La %ysuWeUTk`W suWVRCrqRJ�Vc�8R��
�Y�tjYs��VnCk`WYX�6hmJUegYR�'YoYrVRYZY�*_�a��TZVghj?�hRYUTk=#?Z|mTgTUhs`sCRhs �YZVgYnC� #l�R��
�Y�tjYs��VnCk`WYX��VU`gJfhR�
enTkuxtUJWeZew;#{_ a ��c|jl�tjlWEs UTdYWVRTk:ceRhm`j xtUegirhnhj?�eW���w;#?ZeUCfeWenR��
�Y�tjYs��VnCk`WYX��VU`gJfhR��EjYs`j?�VgYRTZA#{_ a �YZenYdYd*#�ZenC�R��
�Y�tjYs��VnCk`WYX��VU`gJfhRCSenhsuZ&% � � 8A_La zeUegJfhR rhnVsejlWtjJnJ�tsiUYdYWeRTkpcYkVUC�tj?�e�:nYdqUT�tjYsR��
�Y�tjYs��VnCk`WYX �eUJ�hReg��EjYslWVUu�tmJRTZe��_8a x`x gYUC�hR`g�cEjYsuWVUJ�tmCR�dYkenlx UT�tjYsR��
�Y�tjYs��VnCk`WYX �eUJ�hReg�'eRT�YWeZ�[`[Y_R��
�Y�tjYs��VnCk`WYX��tjTsej?�hgTRYZA#{_�a �YZenTd`d<#?ZenC�
a<�hRhsuWqUT�tjTsR��
�Y�tjYs��hRVsuW16hmCU`gYRYZ % �i�:� 8A_La %ysuWVUTkYW�suWVRCr�RC�Vc 8R��
�Y�tjYs��hRVsuW16hmCU`gYR�'YoTrhRTZe�._�a��YZVgVj?�hR`UTk@#?Z|mTgYUVs`sCRhsi�TZVgYnT� #?�
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�Y�tjYs��hRVsuW
�VUegufhR�
enCkJxEUTWYZVw;#t_ a ��c|jl�tjlWEs UTdYWVRTk:ceRhm`j xtUegirhnhj?�eW���w;#?ZeUCfeWenR��
�Y�tjYs��hRVsuW
�VUegufhR��EjTsej��|gCRYZA#t_ a �YZenYdYd*#�ZenC�R��
�Y�tjYs��hRVsuW
�VUegufhRTSenVsJZ %�� � 8*_La zVU`gJfhR�rhnhsej?WtjJnC�ts UYdYWVRCkqcTkVUC�{j?�`�:nYd:UT�tjYsR��
�Y�tjYs��hRVsuW��eUC�VReg��EjTsuWeUC�|mCRTZ��*_ a x`x gYUC�hR`g�cEjYsuWVUJ�tmCR�dYkenlx UT�tjYsR��
�Y�tjYs��hRVsuW��eUC�VReg�'eRC�`W`ZA[T[`_R��
�Y�tjYs��hRVsuW
�tjYs`j?�|gTRTZ"#t_�a �YZenYdYd*#�ZenC�
aqR`UhsuWqUT�tjTsR��
�Y�tjYs��VUVsuW16hmCU`gYRYZ % �i�:� 8A_La %ysuWVUTkYW�suWVRCr�RC�Vc 8R��
�Y�tjYs��VUVsuW16hmCU`gYR�'YoTrhRTZe�._�a��YZVgVj?�hR`UTk@#?Z|mTgYUVs`sCRhsi�TZVgYnT� #?�R��
�Y�tjYs��VUVsuW
�VUegufhR�
enCkJxEUTWYZVw;#t_8a ��cEjl�EjlWEs UYdYWeRTkpceRhmej3xtUegirhn|j��eW���w$#�ZeUCfeWVnR��
�Y�tjYs��VUVsuW
�VUegufhR��EjTsej��|gCRYZA#t_8a �TZenYd`d<#?Z`nC�R��
�Y�tjYs��VUVsuW
�VUegufhRTSenVsJZ %�� � 8*_La zVU`gJfhR�rhnhsej?WtjJnC�ts UYdYWVRCkqcTkVUC�{j?�`�:nYd:UT�tjYsR��
�Y�tjYs��VUVsuW��eUC�VReg��EjTsuWeUC�|mCRTZ��*_ a�xYx gYUC�hReg�c|jYsuWVUC�EmCR�dYkVnlx UT�EjYsR��
�Y�tjYs��VUVsuW��eUC�VReg�'eRC�`W`ZA[T[`_R��
�Y�tjYs��VUVsuW
�tjYs`j?�|gTRTZ"#t_�a �YZenYdYd*#�ZenC�
aTrhn`gYUTk<kVUYc|j?fts UT�tjTsRTSVn`gYUTk
�`�EjYs�)VUYc�6hmCU`gTRYZ %�� �:� 8A_�a %bsuWVUTk`W�slWVRCr�RC�Vc�8RTSVn`gYUTk
�`�EjYs�)VUYc�6hmCU`gTR�'YoYreRYZ`��_~aq�YZVgVj?�hR`UTk=#�Z|mTgYUhsYsCRhsi�YZegYnT� #l�RTSVn`gYUTk
�`�EjYs�)VUYc��VUegufVR�
enTklxtUCW`ZVw;#{_8a ��cEjl�tj?WEs UYdYWVRCkpceRhmej xEUegirhn|j?�`W���w$#?Z`UCfeWVnRTSVn`gYUTk
�`�EjYs�)VUYc��VUegufVR��EjYsYj?�hgTRYZ`�*_8a �TZenYd`d�� #?Z )VUYc�6TWVUTk`W nC���y�YZ )VUTc��Y�Vc�nC� �y�YZ�6TWVUTk`W � �Y�Vc nC�RTSVn`gYUTk
�`�EjYs�)VUYc��VUegufVRTSenhslZ&% �i� 8A_�a zVUegufhR rhnhsej?WtjJnC�ts UYdYWVRTk:cYkeUC�{j?�e�<nYd�UC�tjYsRTSVn`gYUTk
�`�EjYs�)VUYc��tjYs`j��|gTRYZ$#{_�a �YZenYd`d �>#?Z )VUTc�6TWVUTkYW�nJ� �y�YZ )eUYc��Y�Vc�nC� �y�TZ�6TWVUTkYW � �Y�Vc nC�
aTrhn`gYUTk:UC�e�VgYRpUT�tjYsRTSVn`gYUTk
�`�EjYs��Y�e��6hmCU`gTRYZ %�� �:� 8A_�a %bsuWVUTk`W�slWVRCr�RC�Vc�8RTSVn`gYUTk
�`�EjYs��Y�e���VUegufVR�
enTklxtUCW`ZVw;#{_8a ��cEjl�tj?WEs UYdYWVRCkpceRhmej xEUegirhn|j?�`W���w$#?Z`UCfeWVnRTSVn`gYUTk
�`�EjYs��Y�e���VUegufVR��EjYsYj?�hgTRYZA#{_8a �TZenYd`d=#?ZenJ�RTSVn`gYUTk
�`�EjYs��Y�e���VUegufVR��T�e�egYRTZ`�*_ a UC�e�hgTR�rVnhsejlWtjunC�tsinYd<zVU`gJfhRhs UYdTWVRTk:cYkVUC�tj?�e�:nYd:UT�tjTsRTSVn`gYUTk
�`�EjYs��Y�e���tjYs`j��|gTRYZ$#{_8a �YZenTd`d=#?ZenC�
aTr|gTnTW�ghj?�hRRTShgTnTW��Ej?�VR 3enegYnCkeZ&% �i�:� 8A_�a % k:�:��8 %��:�q� 8YZT�|gYUhmlv %�#�#.# 8`ZT�`X{j?WVRRTShgTnTW��Ej?�VR��VUhslXeZe�*_8a x`x �YZ|sCnegVjuc:ghj?�hR �C:Y�YZ`c`UhslX:gTRC�e�`WYX����Y�YZ`d|jCg`gighj?�hR �Y[yUC�tm [^Z|suoJxh�eneg UC�tmRTShgTnTW��Ej?�VR��{jucYWTXVZe�A\��*_�a�x`xRTShgTnTW��Ej?�VR;
?�eWVRCkYrhn`gTUTWEjJnu�VZ`��_~aq�YZenTd`d=#?ZenC�
aTr|gTnTW�gYRT�VRC�ecRTShgTnTW��eRT�eRC�VcYSVnVsJZ&%�w;#2-iwY�`� 8A_^a�rhnhsejlWEjJnC�<kVR`gYUTWtjlz<Wen�gYRTdYW��hnTW`Wenlx mCnTkY�hRCk:nYd�r|gYnTWqUTkVRYURTShgTnTW��eRT�eRC�Vc 
VnJ�eW16hj��eRTZY�*_�a�x`xRTShgTnTW��eRT�eRC�Vc��tjTsuWVUJ�EmCRTZ"#��`��_~a j?�qrVRTkEmCRC�`W�� ceRCrVRC�VcpnC��RTShgYnCW��eRT�VRJ�Vc 
VnC�`W16hj��YRRTShgTnTW��eRT�eRC�Vc 'VRC�`W�
enJ�eW`Z"#E_8aqd`nC�eW<�`fCxh�VRTk #�Z 'tj xtRVs�)VnlxtUJ�
aEj xEUT�VRR;
 xEUT�VR��VRTdeUCf|gCW�3enegTnCk�9eUCr`Ze��_~a<�`fCxh�hRCk:nYdqc`RYdeUCf|gJW xtUCr�nYd:R 3enegTnTk�9VUCrEsR;
 xEUT�VR�
`keUlxtR��tjTsej?�hgTRYZ`�*_�aq�YZenYdYd*#�ZenC�
aEj xEUT�VRpgYRT�eRC�VcR;
 xEUT�VR��eRC�VRC�VcYSenhsJZ % � wT��- 8A_�a<rhnhsejlWEjJnC�<kVR`gYUTWtjlz<Wen�gYRTdYW��hnTW`Wenlx mCnTkY�hRCk:nYd�r|gYnTWqUTkVRYUR;
 xEUT�VR��eRC�VRC�Vc��tjucYWTXeZe��_�a x`x �TZeRTShgYnCW
�`kVR`U��{jucYWYXR;
 xEUT�VR��eRC�VRC�Vc ,eR|jl�TX`WeZ�-*_�a x`xR;
 xEUT�VR��eRC�VRC�Vc�6VmCUegTRTZ&% � �:� 8A_La %yslWVUTk`W�suWeRCr�RC�Vc�8R;
 xEUT�VR��eRC�VRC�Vc�6VmCUegTRTZ&% � �:� 8A_La %yslWVUTk`W�suWeRCr�RC�Vc�8
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R;
 xEUT�VR��eRC�VRC�Vc�6VmCUegTR�'`oTrhRCZe��_~aq�YZVghj?�VR`UTk<#?ZhmTgYUhs`sJRhsi�YZVgTnT� #l�R;
 xEUT�VR��eRC�VRC�Vc��eUegJfVR�
VnCkJx|UTW`Zew$#t_�a ��c|jl�tjlWEs UTdYWVRTk:ceRhm`j xtUegirhnhj?�eW���w;#?ZeUCfeWenR;
 xEUT�VR��eRC�VRC�Vc��eUegJfVR��tjTsej��|gTRTZ"#t_8a �YZenTd`d<#?ZenC�R;
 xEUT�VR��eRC�VRC�Vc��eUegJfVRCSVnVsJZ�%�� � 8A_%a zVUegufhR rhnhsej?WtjJnC�ts UYdYWVRTk:cYkeUC�{j?�e�<nYd�UC�tjYsR;
 xEUT�VR��eRC�VRC�Vc
�`UC�hR`g��tjTsuW`UC�EmJRYZ`�*_�a x`xR;
 xEUT�VR��eRC�VRC�Vc
�`UC�hR`g�'VRC�`WYZA[Y[Y_R;
 xEUT�VR��eRC�VRC�Vc��EjYsej��hgYRTZ"#E_�a �TZenYd`d=#?ZenJ�
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aq��\ rhgYnTW suoJxh�VnegVs�eZe�A�^��\(-������lr{j�_RYc|sloJxh�hneg �e[ slr{j?kVR*[ �Y[ s?r{j�kVRA\ rtsucA[��y��\ � �b��\�� �y� �y� �75Y��� a�ceRTdEj?�hRqsuouxh�hnegi�{j?WYXp�hUlxtR [ slrtjlkVR*[RCr|gTnTW��b���3mCnhs��b�$� ��#?� � �Y� �T[^WYkeR`R�[��T[ slrEjlkeR*[ �1%�� ��\^�p� 8;��a<r|gYnTWpW`keR`Rhs
aq��\ rhgYnTWqUTkVR`UgYUTveRYZ&%�# �`��_>#�\^�<��-�_>#�\(-<�`��_y���V�*_y��\�-<��-*_>#�\��@#2-*_>#�\ �=#l�*_>#�\��<�T��_># �`� 8*_RCr|gTnTW��3gYUCvVR �h��� #����ygTUTveR �e���b�����Y[��eUTWVRJk�[ ��w;#A��% ��\�-i��\(-<#>8$�=_La:dEjCgYgYRYcpUTkVRYU �bceUhs?X �Y�RCr|gTnTW��3gYUCvVR �h��� #����ygTUTveR �e���b�����Y[��eUTWVRJk�gVj x jlW�[ �y� ��%�� ��� 8;��_2aOsCn`ghjuc:ghj?�VR:UCkVnCf`�Vc�WTXhRqUCkVR`U
ap�Q\ rhgYnTW j xtUT�eR� #?Z`��� r{jC]T��� r{j�_� #?ZT� #{[`_�V�YZYdVghj?r`fec �b� #��=_�tjlkVgTZ&% � # � ��\(-<sej?���b�"#�� ��#l� � -`�*_^�`� � �*\(-iwVsej?���^�V�;� ��#?� � -`� 8*_j xEZ`R|j x|�`keR`UYcA_RCr|gTnTW��b�tj?khg �h��� #������EjlkVg �e���b�����Y[^�|jlkhg [�� j x��yw$#���_�aqdEjJg`g<UTkVR`U��{jlWTX j3xtUT�VRRCr|gTnTW��b�tj?khg �h��� #������EjlkVg �e���b�����Y[`[��y� ��%�� ��\ �q� 8$��_�a sCneghjlc�gVj?�hRpUTkVnCfY�Vc�WYXhR�j xtUC�VR
a.-�\ rhgYnTW<�hUTkEs�eZe�A\(-��!#���-�\(-*_
% �Y�:oY��8`ZeRC�hUCk���sej?���b�A� ��� � 5 �b� � #"�^�;��_ a*#�\��hUTkEs
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RCr|gTnTW��b�Y���^oY� �`[^denTkeRVsuWA[��bw$#A�1%��A\(- ��\��:��8$�RCr|gTnTW��b�Y���^oY� �`[Y[��y� �1%�� �q� 8;�
% �Y�:oY��8`ZeRC�hUCk���mCnhs �b�A� ��� � - �b� �b� �^�;��_ aq��\��hUTkEsRCr|gTnTW��b�Y���^oY� �`[�WVnC�Y��[��yw$#$��% �A\(� �q� 8;�RCr|gTnTW��b�Y���^oY� �`[Y[��y� �1%�� �q� 8;�
% �Y�:oY��8`ZeRC�hUCk���mCnhs �b�A� ��� � 5 �b� �b� �^�;��_ aq��\��hUTkEsRCr|gTnTW��b�Y���^oY� �`[3sCR`U�[ ��w;#"��%�� �*# 8$�RCr|gTnTW��b�Y���^oY� �`[Y[��y� �1%�� �q� 8;�RCr|gTnTW
a<�ektjlWVR�rhUCkVUlxtRTWeRTkEsRTSVUCkVUlx|SVnVsJZ&%��`� �y�`��8*_RTSVUCkVUlx;
VnJ�eW16|j��`RYZ�-�_RCrhUCkVUlx��e[ �hgCWtjlWTfVceR�[ �`[b�`�T�6x [!�RCrhUCkVUlx��e[�SVnC�hRTkA[��`[ #?�`� �@[!�zVUegufhRTSVnhsuZeR��
�`�EjYs��eUVsuW��VUYgJfVRCSVnVs _rhnhs2�VnYZ"#{_RTWVRC�`W��e[76CWVUTk`W�nYd �VUhsuW
�Y�tjYs [���zVUegJfhRCSVnVs���rVnhs>�Vn �>#�� �^z`UegJfVRCSenhs"�^rhnVs2�en �y�1�������^�$��_rhnhs2�VnYZe�*_RTWVRC�`W��e[y�A\ �VUegJfVR*[��^zVU`gJfhRTSVnVs���rhnes��Vn �>#�����zeUeglfhRCSVnVs �^renhs��en �b�;�"�^�����$�=_rhnhs2�VnYZe�*_RTWVRC�`W��e[ �T�Vc�nYd �VUhslW
�`�tjYs�[��^zVUegufhRTSVnes���rhnVs2�Vn �>#�����zeUeglfhRTSenVs �^renhs��en �b�;��� �����$��_
aqUT�tjYsR��
�Y�tjYs��VUVsuW16hmCU`gYR�'YoTrhRTZe�._ a sCRTW�ghj?�hRYUTk�s`mCUegVj?�e�R��
�Y�tjYs��VUVsuW
�VUegufhR��EjTsej��|gCRYZ`��_ a<�hnpzeUegJfhRhs zEjYsej?�|gTRUC�e�VgYRYZVw - -*_R`UT�EjYs��C�`� �y�`� �>#?�`� �Y[bR*[ ��% �?# #l� 8 �yUC�e�hgTR ��%�# �q��8$��_zVUegufhRTSVnhsuZeR��
�`�EjYs��eUVsuW��VUYgJfVRCSVnVs _rhnhs2�VnYZ"#{_RTWVRC�`W��e[76CWVUTk`W�[ �^zVU`gufhRCSVnes���rVnhs2�Vn �>#��"�^zeUegufVRTS`nhs �^rVnVs��`n �y��� �����!#"�>#A�bUJ�e�hgCR �1%�# �:� 8$�=_rhnhs2�VnYZY��_RTWVRC�`W��e[y�pm�x [��^zeUegJfhRTSenhs��^rhnVs��en �!#���� zVU`gJfVRCSVnes���rhnVs2�Vn �y�;� �����^� �>#"�bUJ�`�hgYR ��% �i��\(-p� 8;��_RTWVRC�`W��e[�nTkq�`�ix`x [ �y� �y� �����^���>#A�yUC�e�egYR ��% �i�=#>8$�=_rhnhs2�VnYZ��*_RTWVRC�`W��e[7-pm�x [��^zeUegJfhRTSenhs��^rhnVs��en �!#���� zVU`gJfVRCSVnes���rhnVs2�Vn �y�;� �����^� �>#"�bUJ�`�hgYR ��% �A\^� �*#>8;��_rhnhs2�VnYZ"#�#t_RTWVRC�`W��e[>#?�:m�x [���zVUegJfhRCSVnhs��^rVnhs2�Vn �>#��"�^zeUegufVRTS`nhs �^rVnVs��`n �y��� ����� ���>#A�bUJ�e�hgCR �1% �i�=#>8$�=_
RhmTgTnhsCR a mTgYnhsJR rts<nJfeWYr`feWRTztjuRC� a suWVUTkYW<�YXhnhsuWYztjJRC���tjlWYX�RCrtsTwCdEjCgYR
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Multi Plot

Simple Plot (like MATLAB(R))
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R`nCrVRC���e[bc`Rlxtn`��\�RCrts�[���_RT�hgTnC�`rhUTkA_ ap�VRTWqUhmYmCRhs`s WVn<�hgYnJ�hUegirhUTkeUlxtRTWVRCkEsR��{j��V}Yktjuc��tjYsej?�hgYRYZA#t_RhsCUCzYrhUTk�_ a sCUTzeRpc`RYdeUCf|gJW�rhUTkVUlxERTWVRTk
aYWtj?WhgYRRTWVRC�`W��e[(9Tf|gCWtj ShgYnTW�[ �7-`� �yR��{j?��,VRVjl�YXYWhw;#2- �4� �^� � #��
a sCRTW:WtjYm`s�ghj?vVR 9VUTWhgYUJ�R��`�eRhs��VUegufhR�6CrhUVmCRYZ`��_R��`�eRhs�'tjYm��enC�e���`RC�e�YWTXVZew$#E_R��`�eRhs�'tjYm�6CXhnTk`W
�eRC�`�YWYXeZVwC��\�-�_
a sej xhr|gTR r|gYnTWR��`�eRhs�3enegTnTkeZ&%��i��\ ��� 8A_RTShgTnTW
�`kVRYUTSVnhsJZ %��`�?#2-`� 8*_RTShgTnTW
�`kVRYU�,VR|jl�TXeWeZ�-Y�*_RTShgTnTW
�`kVRYU��{jucYWTXVZ�-Y��_R��
�Y�tjYs��hRVsuW��eUC�VReg�'eRC�`W`ZA[�d �^�$��[Y_R��
�Y�tjYs�6`nJfeWYX �eUJ�hReg�'eRT�YWeZ�[^� % kVUYc 8A[`_RTWtj?WhgYR �e[46|j xhr|gTR ShgTnTW �3ghjlvVR 9���'���� +��4)A����[ �>#l� �7� �1%�� �:��\(- 8$�=_R��
�Y�tjYs��hRVsuW16hmCU`gYR�'YoTrhRTZe�._
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R��e}Tktjuc��tjTsej?�|gYRTZ"#{_�
�VUCWVUYZe������\!#��^� �lr{j=_R��
�Y�tjYs��VUVsuW
�VUegufhR�
enCkJxEUTWYZe��_RCr|gTnTW��b�
�eUTWVU �yRC�Yr�� s`j?���b���VUCWeU;� \ �?�
�VUJWVU����Y[bRT�Cr�� sej����b�;� �u�$�=[ �y� ��%�#6�q��8$��_RCr|gTnTW��b�
�eUTWVU �yRC�Yr�� mJnhs �b���VUCWeU;� \ �?�
�VUJWVU����Y[bRT�Cr�� mCnVs �b�;� �u�$�=[ �y� ��%�� �*# 8$��_RCr|gTnTW�_
a<rhnegYUTk<r|gTnTWRTkVRVslrhUTk�_�a sCRCW�ceRTdeUCf|gCW rhUTkVUlxERTWVRTkR��`�eRhs�3enegTnTkeZ&%�# �=#>8A_RTSVn`gYUTk`ShgTnTW
�`kVRYU 3eRJ�`WVRCk`S`nhsuZ %�#?��- �`�Y� 8A_RTSVn`gYUTk`ShgTnTW
�`kVRYU�)VUTc�9tj��VZ$#l��_RTSVn`gYUTk`ShgTnTW
�`kVRYU�)VUTc�9VUC�eZY��-�_RTSVn`gYUTk
�`�EjYs�)VUYc��VUegufVR��EjYsYj?�hgTRYZ`�*_RTShgTnTW�'tjlWVgYR��tjYslWVUC�EmJRYZA#2-._RTShgTnTW�'tjlWVgYR�'VRT�YWeZA[�SenegTUTk ShgTnTW�[`_�
�VUCWVUYZe������\^�A#������lrtj=_RTSVn`gYUTk
�`�EjYs�)VUYc�6hmCU`gTRYZ %�� ��\��=# 8A_RCrhn`gYUTk��b���VUTWVU �3mCnhs �^�
�eUTW`U��J��� �J��\ � �`[�mCnVsej��VR dEjCg`gTRYcA[���w;#"��%�# #�� 8;��_RCrhn`gYUTk��b���VUTWVU �3sej?���^�
�eUTW`U��l�$���Y[ sYj?�hR.[��b� �1%�#6�q��8$��_RCrhn`gYUTk��b���VUTWVU �3mCnhs �^�
�eUTW`U���-����Y[ munhsej��hR�[��b� ��% �i�*#>8��>#���_RCrhn`gYUTk�_UC�e�VgYRhsJZeRCSVnegYUTk��`�tjTs��Y�`�
�`UegufVR��T�e�egYR���r{jJ]$#>�Y�*_cEjYsuZ"#�#{_gCSVnVsJZ&%ymCnVs���UC�e�VgYRhs�� sej?����UC�e�hgTRhs���8 � ��RCSVn`gTUTkTShgTnTW��YkVRTU�)VUTc�9eUT� � cEjTs��=_gCSVnVsJZ&%^gCSenhs��h��� #�� � RCSVn`gYUJk`SVgTnTW��`k`R`U 3YRC�`WVRCkYSVnes��>#�� \Y\`\gCSVnhs��V���y�;� � RTSVnegYUJk`SVgTnTW��`k`R`U 3YRC�`WVRCkYSVnes��y�;�28*_juZ"#t_RTWVRC�`W��e[76CWVUTk`W�[ ��gCSenVs���j��!#�� �ygCSenhs"��j��^�;� �^�������!#"�b� �1% � ��\(�:� 8$��_juZe��_RTWVRC�`W��e[ sJRhmCnC�Vc*[���gJSenhs ��j"�>#�� ��gJSVnes���j"�y���������^� �>#A�yRCSenegCUTk
�Y�EjTs��C�e�
�eU`gufhR��C�e�VgTR ��j��"��% ��#i� 8$��_juZ"#?�*_RTWVRC�`W��e[>#?��\ zVUegufhR*[ �ygCSenhs"��j � #�� ��guSVnhs"��j �y��� �^� �y� �>#A�b� ��%�#6��\^�p� 8$��_juZ"#>�*_Reg`gVj?rtsCR��eZe�����yc|jYsTwTR��`�eRhs>'tjTm��enJ�e���eRC�Y�`WTX"�=_R`RegYghj?rtsCR �3gCSVnhs ��j�� #����ygCS`nhs ��j��b�;�"�yRegTghj�rtsJR�� �^RegYghj�rEsCR�� �y� �yw;#"��%�# #.#>8;��_�aOmCnTzeRTk<zVUegJfVRRTWVRC�`W��e[ �T�VcA[���gJSVnhs ��j�� #��"��gJSenhs ��j"�y�;�"�^���y� � #"�^� �1%��A\�� ��� 8;��_
a mukVnhsYs UT�VRhs r|gYnCWRTkVRVslrhUTk�_�a sCRCW�ceRTdeUCf|gCW rhUTkVUlxERTWVRTkR��`�eRhs�3enegTnTkeZ&%��i��\ ��� 8A_RTShgTnTW
�`kVRYUTSVnhsJZ %�#�#?� �`� 8*_RTShgTnTW
�`kVRYU�,VR|jl�TXeWeZ�-Y�*_RTShgTnTW
�`kVRYU��{jucYWTXVZ�-Y��_RTShgTnTW�'tjlWVgYR��tjYslWVUC�EmJRYZ�-*_RTShgTnTW�'tjlWVgYR�'VRT�YWeZA[(3TkVnVs`s �`�eRhs [`_R��`�eRhs�3YkVnVs`s�/Cktj?�tj?�eZ`�*_ a mukVnhs`s�UT�eRhs �{jlWYX�UTk`kenC�ts�
�VUCWVUYZVwY�A\^���^��\�#��(�A\��*_RCr|gTnTW��b�
�eUTWVU � s`j?���^���VUCWVU1���Y[Y[��b� ��%�#6�q��8$��_RCr|gTnTW��b�
�eUTWVU � mJnhs��^���VUCWVU1���Y[Y[��b� ��%�� �*# 8$��_RCr|gTnTW
apkVUC�Vcen?x j xtUT�VRRTkVRVslrhUTk�_�a sCRCW�ceRTdeUCf|gCW rhUTkVUlxERTWVRTk



� 
 � 
 � �"� 	 � � � � F4M
RTShgTnTW
�`kVRYUTSVnhsJZ %��`� -`� 8A_RTShgTnTW
�`kVRYU�,VR|jl�TXeWeZ�-Y�*_RTShgTnTW
�`kVRYU��{jucYWTXVZ�-Y��_R��
�Y�tjYs��hRVsuW��eUC�VReg�'eRC�`W`ZA[ �hw��eUegufhRes [`_R��
�Y�tjYs�6`nJfeWYX �eUJ�hReg�'eRT�YWeZ�[ �Vw��VU`gJfeRhs [T_R;
 xEUT�VR��eRC�VRC�VcYSenhsJZ % � w�- 8A_RTShgTnTW�'tjlWVgYR��tjYslWVUC�EmJRYZ�-*_RTShgTnTW�'tjlWVgYR�'VRT�YWeZA[ �|j?�VR`UJkpj?�eWVRTkTrhnegYUTWEjJnC�@[`_R��
�Y�tjYs��VnCk`WYX��tjTsej?�hgTRYZ`�*_R��
�Y�tjYs��VUVsuW
�tjYs`j?�|gTRTZe��_auxtUCW`ktjl�eZTkVUC�Vc �y�`� �b�Y�;�=_xtUTWYktjl�eZeRTdEjCg`g?xEUTW���%�# w;#�w$#�#>8��1%�# #�w;#�w$# 8���%�#l�Y��# #l�Y�=# 8��y��\^�Y� �y��\^�Y�;��_R;
 xEUT�VR��eRC�VRC�Vc�6VmCUegTR�'`oTrhRCZe��_R��
�Y�tjYs�6`nJfeWYX�6hmJUegYRTZ %^w;#6�=#>8A_%a|sCRCW sYmCUegYR��hwYUC�tjYsR��
�Y�tjYs��hRVsuW16hmCU`gYRYZ %�w$#6�*#>8*_LahsCRTW s`mCUegTR<oVwYUT�tjYsR|j xEUT�VRhs`m � xtUTW`kEjl���bRVmCn`gYnJkEs �y�;� �`[^R*[!�{_~aprektj?�`W�s`mCUegYRTc�j xtUT�VR
a<r`XhnTWVnRTkVRVslrhUTk�_�a sCRCW�ceRTdeUCf|gCW rhUTkVUlxERTWVRTkRTShgTnTW
�`kVRYUTSVnhsJZ %�#�#?��#l� 8*_RTShgTnTW
�`kVRYU�,VR|jl�TXeWeZ�-Y�*_RTShgTnTW
�`kVRYU��{jucYWTXVZ�-Y��_RTShgTnTW�'tjlWVgYR��tjYslWVUC�EmJRYZ�-*_RTShgTnTW�'tjlWVgYR�'VRT�YWeZA[ rYXhnCWVn.[`_R;
 xEUT�VR��eRC�VRC�Vc��EjYsej��hgYRTZe�._R|j xEUT�VR �;% RTSVUTWYX�[bceRTdeUCf|gCW@\
�Cre��[(8$��_8a<rektj?�eW:U��CS
�e}ewTdEjCgYR
a slXhUYcenJ�<r`XhnTWVnRTkVRVslrhUTk�_�a sCRCW�ceRTdeUCf|gCW rhUTkVUlxERTWVRTkRTShgTnTW
�`kVRYUTSVnhsJZ %��`�?#l� 8A_RTShgTnTW
�`kVRYU�,VR|jl�TXeWeZ`� -*_RTShgTnTW
�`kVRYU��{jucYWTXVZe� -�_RTShgTnTW�'tjlWVgYR��tjYslWVUC�EmJRYZ�-*_RTShgTnTW�'tjlWVgYR�'VRT�YWeZA[3s?XhUTcenu� r`XhnTWVn�[`_
% r`XVnTWVnqmCnegTnTkJxtUCr�8`ZeRCr`rJx|kVRYUTcA_�a:kVRYUYcpceRYdeUCfhgCW j xtUT�eRRhslXVUYcen|j ��r`XhnTWVn���_�a:rektj��eW�slXhUYc`nC� j xtUT�eR
RhmTgTnhsCR*_RTztjuRC�@_
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Scaled Shadow Image
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Shadow Image Mixed Shadow Image

R`nCrVRC���e[bc`RlxtnT�Q\�RCrts�[���_RT�hgTnC�`rhUTkA_
%�j xh� m x$8`ZeRCrYrCx|kVR`UTc �;%�RTS`UTWTX�[bceRTd 9VUCr-\ r`rCx [48;��_�VZ|s`j��eR ��j3x|���>#��=_ceRegJWVUYZ"#l� �lr{jC] ���|w$#��=_�eZVw�-��lr{j.� ceRegCWVUA�(-��?rtj�_
%�U��18`ZuxERhslXe�`kEjuc �b�����A�=_
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Special Character of font 1-12 call by  octal value
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tjugYRC�eUlxER*[ �b� �^�;�=_RTWVUJ�eWVRT�`W �^XeWVUC�`����X`WeUC�`o��!#"�b� �`[46Tolxh�hnYg�[ �y� �b�;�{_RhmTgTnhsCR a mTgYnhsJR<RCrtsTwTd|jCgYRRTztjuRC� a suWVUTkYW<�YXhnhsuWYztjJRC���tjlWYX�RCrtsTwCdEjCgYR
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New features:
log scaled axes
return long tic positions of axes
new image functions e.g. ebright,econtra,eimgrot
text functions etxtbox, etxtread, etxtlpos
pie plot and error bars
linear interpolation with elineip and efillmat
frames, circles, ellipses
ASCII85 bitmap code, generates small EPS-files
JPEG-file integration
bugs removed in eopen, ehead, egridcl ...

R`nCrVRC���e[bc`Rlxtn�5�\�RCrts�[�� a�nCrhRC��RCrEsTwTdEjCgTR�UC�Vc��ektj?WVRpRCrtsTwJXVR`UYcRT�hgTnC�`rhUTkA_
WtjlWVgYR�
tjCgTRYZA[bceR?xtn WtjlWVgYR�\ r`rJx [`_�hUhmlv`�`k�
tjJgYRYZA[bc`Rlxtn �hUVmuv`�`kQ\ r`rCx [`_gYnT�en�
tjCgYRTZA[bceRlxEn gYnT�Vn�\ r`rCx [`_mCnC�`WVRC�eW�
EjCgYRYZA[^ceRlxEn mCnC�eWVRJ�eWQ\ W`�YW�[`_
auxtUCvVR�WtjlWhgYR�j3xtUT�VR
% Wtj?WhgYR;
 xh��WtjlWhgTR 3 9�8`Z`RCr`rCx|keR`UTc �1%�RTS`UTWTX�[bceRYd`UCf|gCWQ\ r`rCx [48;�=_�aqkVRYUYc j xtUT�VRsl�13�9eZYWtjlWVgYR 3 9��V���>#�� � WEjlWegYR�3�9��V���^�;� � Wtj?WhgTR�3 9 �h���y���=_sl�13�9eZ|sl�13�9h]?xtUT� ��sl��3�9A�=_WtjlWVgYR 3 9eZ %ysl�13 9psl�13�9 s?�13 9�8A_2a mCnegTnTk�w�:<�YkVUToRCr`rJxh�ektjlW �bWtjlWhgTR�
tjJgTR ��Wtj�WhgTR�
 xh��� WtjlWegYR�3 9$�=_�a sJUTzVR�j xtUT�eR
auxtUCvVR��hUhmuv`�YkVnCf`�Vc:j xtUT�eR
% �hUVmuvA
 x|� �hUhmuv�3�9�8`ZeRhs?XhUYcen|j=_~ap�VRTWqceRYd`UCf|gCW�s?XhUYcenC�Oj xEUT�VR�hUhmlv�3 9��h���y���^�;�lZe�*_�a:keRYc�mCnegYnTkuxtUCrRCr`rJxh�ektjlW �^�hUhmuvY�`k�
EjJgYR ���eUhmlv$
 xh��� �hUhm?v�3�9A�=_~a sCUTzeR j3xtUT�VR
auxtUCvVR:gYnT�Vn�j xEUT�VR
%^gYnC�Vn;
 x|�pgYnT�Vn 3�9�8`ZeRhs?XhUYcen|jTs _�a:�VRCWqc`RYdeUCf|gJW�slXhUYcenJ� j xtUT�VR
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RCr`rJxh�ektjlW �3gYnT�Vn�
tjCgTR ��gTnT�`n;
3xh���ygYnJ�Vn 3�9A�=_~a sJUTzVR�j xtUT�eR
a|mCnJ�eWVRC�eWgTd`ZhsCRTWEsuWYk��2#l�;�=_�aVgVj?�hRYdeRYRYcmCnC�`WVRC�eW`WeRT�`WeZ&%[(�VRC�qdeR`UCWYfekVRhs.�T[�gTd \`\`\[��VgYnT� s`mJUegYRYcpUT�eRhs � � �*[%gTd \`\`\[��YkVRTWTfekY�qgYnJ�e�pWtjYmirhnhsejlWEjJnC�tsinTdqUC�VRhs � � �A[%gTd!\`\`\[��T�hRC�Oj xEUT�VR�dTf`�EmuWtjJnC�EsiR�\ �Q\2RC�`ktjl�YXeW��yRhmCnC�`W`kVU �^R|j xh�YkenTW � � �*[�gTd!\`\`\[��YWVRT�YWpdTf`�tmuWEjJnC�tsiRCW`�`WY�hnC���2RTW`�YW`kVR`UYc �2RTW`�`WVgJrhnhs � � �A[2gCd \`\Y\[��Tr{jJR�r|gTnTWqUC�Vc:RTk`kVnCk��hUTkEs � � �A[LgTd!\`\`\[��Vghj?�VR`UTk�j?�`WVRTkYrhn`gYUTWtjJnJ���{jlWTX�R`ghj?�hR|j�r:UC�VcqRYdEjCgYg?xtUTW � � �A[�gTd \`\`\[��`dYkVU?xtRhs �6m`jlkEmTgYRVs �2Reg`gVj?rtsCRhs � � �A[ gTd \Y\`\[����16 3;
�
���-i�tjlWJxtUCr mJnYceR �2�VRC�VRTkVUTWVRVs�s�xtUegYg �`S16ewTd|jCgYRhs � � �A[�gTd \Y\`\[����CS
�`}VwTdEjCgTR:j?�eWeRT�`kVUTWEjJnC� � � �A[ gCd!\Y\`\[��T�`fe�|s kVRlxtnTzeRYc�j?��R`nCrhRC����RCXhR`UYc ��RT�`ktjuchmTg \`\`\ � � �A[�gTd!\`\`\
8A_RTW`�YWY�ektjlW ��mCnC�eWeRC�eWYWeRT�YW���mCnJ�`WVRJ�eW�
tjCgCR;�=_

a xtUTvVR�mCnTzeRTk
RhmJchmCnTzVRTk �e[('YXhR �Yrts2'`v�[��V\Y\`\[b}YkVUCrYX{jYmidenTk /VmlWVUTzVR � 9
��'���� +��4)A�=[��V\`\`\[76TWQ\ 9TfhReg`gYRCk�[��V\`\Y\[ �VRTkEs`jJnC�q��\^��[��V\`\`\[y�`�`�`��[��V\`\`\

%�#.#i� 8��e\`\`\WtjlWhgYR�
tjCgYR � �hUhmuv`�Yk�
EjCgCR �V\T\`\gYnT�Vn�
EjCgYR � mJnC�eWVRC�`W�
EjCgCR;��_

RhmTgTnhsCRRTztjuRC�
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R`nCrVRC���e[bc`RlxtnA#l�A\^RCrEs�[!�=_RT�hgTnC�`rhUTk
%�j x�jYm x$8`ZeRhs?XhUYcen|jTs _ceUTWeUYZ&%�#�#>-�#l�T�*#l�`��-`�<#��15=#2��5�8A_�VZVgTRC�e�`WYX��yceUTWVU���_m�xEZ`RhmCnegYnCkEs���� � �"��_
RTSVn`gYUTk`ShgTnTW
�`kVRYU�)VUTc�9tj��VZY�*_RTSVn`gYUTk`ShgTnTW
�`kVRYU��Y�`���Y�ec`ZY���Y��_a`ceUCWVUYZ`ceUCWVUe]VslfJx��yc`UCWVU��slXhUTcenC�13en`gYnTkeZ&% ��\^� ��\^�p��\^��8A_RTShgTnTW��eRT�eRC�VcYSVnVsJZ&% RCSVn`gYUJk`SVgTnTW��`k`R`U�)`UYc�9VUC� �C�*\^� �`� 8A_gYRT�eRC�Vc`Z&%J[yRCrtsuWYv�[`_Y[^WVn`neg �*[`_`[^Wen`neg��*[`_Y[^WVn`neg ��[`_`[^Wen`neg -*[Y_`[^WVn`n`g �*[48A_
nYd`dhsCRTWeZ"#?�*_
a|slXVUYcenC�<r{juRRCr{juR �yceUTWeU �2#����Y[`[��Y[Y[��yw$#$�ynTdYd|sJRTW � slXeUYc`nC��3`negCnTk$��_denTk juZ`��� �RCr{jJR �bceUTWVU ��j����`[`[ �`[Y[��bw$#A�b� �3slXeUYcenu�13`negTnCkA�{_RC�VcRCr{juR*_
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a|mCn`gYnTk�r{jJRRTSVn`gYUTk`ShgTnTW
�`kVRYU 3eRJ�`WVRCk`S`nhsuZ`RTSenegCUTk`SegYnCW
�YkeR`U�3eRJ�eWeRCk`S`nhsTw�%�# # 8A_R��`�eRhs��VUegufhR�
VnC�`W16|j��`RYZ�-*_RCr{juR �yceUTWeU �2#����Y[`[��ygTRT�eRC�`c �>#A�V�C���3j x��^nYdYd|sJRCW��3jYm x �=_denTk juZ`��� �RCr{jJR �bceUTWVU ��j���� slr`ktj��eWYd �`[^a`c dEjCgYRhs�[��bceUTWeU ��j���� �ygYRJ�VRC�ec ��j��`�����yw;#���_RC�VcRCr{juR*_
a`dYkeUlxtR r{jJRRTShgTnTW�'tjlWVgYR�'VRT�YWeZA[�SEjJR ShgYnTW�[Y_RCr{juR �yceUTWeU �2#����Y[`[��Y[Y[��b� �^nYdYdhsCRCWA�{_denTk juZ`��� �RCr{jJR �bceUTWVU ��j�����_RC�VcUC�e�VgYRhsJZeRJr{jJR*_
aVgYUJ�hReggYUC�VReg�3enegTnTkeZ&%��i�:��\(- 8A_gYUC�VReg��Y�e�VgYRYZ ��UJ�e�hgTRVs��>#"�!#�� � UC�`�hgCRhs�� #"�b�;�J]T�;� �lrtjC];#>�`�._r�#?Z`RTSVnegYUCk`ShgYnTW��`kVRYU�3eRJ�eW`RTkYSenhs � %^mCnhs"�3gTUC�VR`g��C�e�VgYR�� s`j?���3gYUJ�hReg��Y�`�hgYR;��8 ��\Y\Y\

��nYd`d|sJRTW � RTSenegYUTk`SVgYnCW
�TkVRYU�)VUTc 9`UT���u�e]J�A�=_rh�YZ`RTSVnegYUCk`ShgYnTW��`kVRYU�3eRJ�eW`RTkYSenhs � %^mCnhs"�3gTUC�VR`g��C�e�VgYR�� s`j?���3gYUJ�hReg��Y�`�hgYR;��8 ��\Y\Y\
��nYd`d|sJRTW � RTSenegYUTk`SVgYnCW
�TkVRYU�)VUTc 9`UT� � #l����_rh�YZ %�RTSVnegTUTk`ShgYnCW
�`keRYU 3`RC�YWVRCkYSVnVs�� #�� � RTSenegTUCk`SegYnCW
�YkeR`U�)VUYc�9eUC� � nYd`dhsJRCW � ->rh� ���;��8A_r|ghj��hRYZ&% r #{_�rh�*_ rh� 8*_RCr|gVj?�hR �^rhghj?�hR �V���>#�� ��rhghj��hR �V���b�;�"�yR��hj?�VR��tjlcYWCX �b� �ygTUC�eReg�3`n`gTnTk;��_RYc|sloJxh�hneg �e[bcenTWA[��`[^dTkVRVmuW�\ rEsucA[ �y�*\^� �^��\�� �b� �y� �y� ��gTUJ�hRYg�3en`gTnCkA�{_Rhsuouxh�hneg ��r�#A�2#�� ��r�#$�y�;� �`[�cenCWA[!�=_RTWVRC�`W��e[ xho<dEjCgYRVs [���rh� �2#�����rV� �y�;�"�7� � ���b�;�=_

RTShgTnTW
�`kVRYU�,VR|jl�TXeWeZ�-Y�*_RTShgTnTW
�`kVRYU��{jucYWTXVZ�-Y��_R��
�Y�tjYs��VnCk`WYX��tjTsej?�hgTRYZ`�*_R��
�Y�tjYs��VUVsuW
�tjYs`j?�|gTRTZe��_
% �Y�:oY��8`ZeRC�hUCk��yceUTWeU �y�;��_
RTShgTnTW�'tjlWVgYR�'VRT�YWeZA[ +VUTk ShgYnTW*#{[`_RTShgTnTW
�`kVRYUTSVnhsJZ %��`� �`� 8A_R��
�Y�tjYs��hRVsuW16hmCU`gYRYZ % �i�:�`�`��8A_R��
�Y�tjYs�6`nJfeWYX�6hmJUegYRTZ %��A\(- ����\(- 8*_R��
�Y�tjYs��hRVsuW��eUC�VReg�'eRC�`W`ZA[�dEjJgTRhs�[`_R��
�Y�tjYs�6`nJfeWYX �eUJ�hReg�'eRT�YWeZ�[^WenYneg.[`_
RCr|gTnTW��b�Y� � ��\^��- �^oY� � #"�Y[`[���w;#A��% � ����8$�RCr|gTnTW��b�Y���^oY� �`[Y[���w;#A��% ��\ 5 ��\(5:� 8$�RCr|gTnTW��b�Y���^oY� �`[Y[��y� �1%�� �q� 8;�RCr|gTnTW
RTShgTnTW�'tjlWVgYR�'VRT�YWeZA[ +VUTk ShgYnTWq�*[`_RTShgTnTW
�`kVRYUTSVnhsJZ %�#�#?�i�`� 8*_R��
�Y�tjYs�6`nJfeWYX�6hmJUegYRTZ %�� �q�`�Y� 8A_R��
�Y�tjYs��hRVsuW16hmCU`gYRYZ % ��\�- ����\(- 8A_
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Econometrics 
with Octave

Dirk Eddelbüttel* Bank of Montreal, Toronto,
Canada. Dirk.Eddelbuettel@bmo.com
November 1999

Summary
GNU Octave is an open-source
implementation of a (mostly Matlab
compatible) high-level languagefor numerical
computations. This review briefly introduces
Octave, discusses applications of Octave in an
econometric context, and illustrates how to
extend Octave with user-supplied C++
code.Several examples are provided.

Introduction
Econometricians sweat linear algebra. Be it for
linear or non-linear problems of estimation or
inference, matrix algebra is a natural way of
expressing these problems on paper. However,
when it comes to writing computer programs
to either implement tried and tested
econometric procedures, or to research and
prototype new routines, programming
languages such as C or Fortran are more of a
burden than an aid. Having to enhance the
language by supplying functions for even the
most primitive operations such as transposing a
matrix adds extra programming effort,
introduces new points of failure, and moves the
level of abstraction further away from the
elegant mathematical expressions. As
Eddelbüttel (1996) argues, object-oriented
programming provides ‘a step up’ from Fortran
or C by enabling the programmer to seamlessly
add new data types such as matrices, along
with operations on these new data types, to the
language. But with Moore’s Law still being
validated by ever and ever faster processors,
and, hence, ever increasing computational
power, the prime reason for using compiled
code, i.e. speed, becomes less relevant. Hence
the growing popularity of interpreted
programming languages, both, in general, as
witnessed by the surge in popularity of the
generalpurpose programming languages Perl
and Python and, in particular, for numerical
applications with strong emphasis on matrix
calculus where languages such as Gauss,
Matlab, Ox, R, Splus, which were reviewed by
Cribari-Neto and Jensen (1997), Cribari-Neto
(1997) and Cribari-Neto and Zarkos (1999),
have become popular. This article introduces
another interpreted language focussed on
numerical applications: Octave.

Octave is a program, as well as a programming
language, for doing numerical work in a
convenient yet expressive and powerful
fashion. Octave was written primarily by John
W. Eaton of the University of
Wisconsin-Madison with various smaller
contributions from other programmers across
the Internet. The history of Octave can be
traced back (as far as 1988) to the idea of
providing companion software
for a textbook in chemical engineering, written
by two researchers from the University of
WisconsinMadison and the University of
Texas. Full-time development for Octave
began in the spring of 1992. 

Version 1.0 was released in February of 1994,
and version 2.0 followed in January of 1997.
Octave is part of the GNU project (which is on
the Web at http://www.gnu.org) and released
under the GNU General Public License (GPL).
It can therefore be used, studied, extended or
simply copied just like any other Free Software
program.

Econometricians might want to employ Octave
for a variety of applications as it provides a
convenient tool for interactive work which can
range from simple applications to ad hoc
simulations. The user interface, i.e. the Octave
shell, is flexible and powerful. The rich set of
mathematical operators and functions make
Octave a very good prototyping and
programming platform, or data pre- and
postprocessing application. As Octave can be
extended with new C, C++ or Fortran code that
runs at the speed of compiled code, it is a good
building block for Monte Carlo simulations.
Octave is very similar to Matlab, and to a
lesser extent to Gauss. However, both of these
are commercial ‘closed source’ programs
whereas Octave, as noted above, is distributed
under the GNU GPL.
...
Octave also contains plotting commands which
are implemented as wrappers around the
external Gnuplot program. These commands
include a generic plot command for plotting
one or several series, as well as commands for
plotting histograms and bar charts. All of these
can be annotated, and it is possible to have
several plot windows open at the same time
(which requires a Gnuplot binary more recent
than the 3.5 releases). The Octave plot
commands are very convenient, but clearly not
as complete as the Matlab plotting functions
and hence might not satisfy all needs for
publication-quality graphs. However, add-on
packages have been provided by Octave users.
Debian GNU/Linux provides additional
graphics packages such as octave-plplot, an
Octave interface to the PLPlot program, and 

octave-epstk, a package for the direct
creation of encapsulated postscript graphs.
...

M-Files of epsTk
eaxes.m
eaxespol.m
eaxis.m
ebar.m
ebitmap.m
ebright.m
ecdcover.m
echrcode.m
eclip.m
eclippol.m
eclose.m
ecolors.m
econtour.m
econtra.m
edemo1.m
edemo2.m
edemo3.m
edemo4.m
edemo5.m
edemo6.m
edemo7.m
edemo8.m
edemo9.m
edemo10.m
edemo11.m
edemo12.m
edemo13.m
edemo14.m
edsymbol.m
eellipse.m
eellipxy.m
eerrbar.m
efillmat.m
eframe.m
eglobpar.m
egradient.m
egrid.m
egridcl.m
egridlog.m

egridpa.m
egridpol.m
egridpr.m
egridxy.m
ehead.m
eidx2rgb.m
eimage.m
eimagesc.m
eimagexy.m
eimgleg.m
eimgread.m
eimgrot.m
eimgview.m
eimgwrit.m
einit.m
einseps.m
eisoline.m
ejpg2eps.m
ejpglist.m
ejpgread.m
elabel.m
elineip.m
elines.m
eopen.m
eparam.m
epie.m
epiesxy.m
epline.m
eplo2win.m
eplot.m
eplotlg.m
epolar.m
epolari.m
epolaris.m
epolplof.m
epolplos.m
epolplot.m
eppmread.m
eppmwrit.m

eptitle.m
equiver.m
erect.m
erectrc.m
erencode.m
erespar.m
ergb2idx.m
esavpar.m
escalecl.m
escalelog.m
escalepa.m
escalexy.m
eshadoi.m
eshadois.m
eshadoix.m
eshadow.m
esubeps.m
esymbol.m
etabdef.m
etabgrid.m
etabtext.m
etext.m
etextxy.m
eticdis.m
etitle.m
etxt2box.m
etxtbox.m
etxtlpos.m
etxtread.m
etxtwrit.m
eusage.m
eview.m
ewinsize.m
exyline.m
exyplot.m
exyplotc.m
exyplotf.m
exyploti.m
exyplots.m

New feature of 2.0
log scaled axes
return long tic positions 
of axesnew image functions e.g. 
ebright, econtra, ...
text functions etxtbox, 
etxtread, etxtlpos
pie plot and error bars
linear interpolation with 
elineip and efillmat
frames, circles, ellipses
ASCII85 bitmap code, 
generates small EPS-files
JPEG-file integration
a lot of bugs removed
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Econometrics 
with Octave

Dirk Eddelbüttel* Bank of Montreal, Toronto,
Canada. Dirk.Eddelbuettel@bmo.com
November 1999

Summary
GNU Octave is an open-source
implementation of a (mostly Matlab
compatible) high-level languagefor numerical
computations. This review briefly introduces
Octave, discusses applications of Octave in an
econometric context, and illustrates how to
extend Octave with user-supplied C++
code.Several examples are provided.

Introduction
Econometricians sweat linear algebra. Be it for
linear or non-linear problems of estimation or
inference, matrix algebra is a natural way of
expressing these problems on paper. However,
when it comes to writing computer programs
to either implement tried and tested
econometric procedures, or to research and
prototype new routines, programming
languages such as C or Fortran are more of a
burden than an aid. Having to enhance the
language by supplying functions for even the
most primitive operations such as transposing a
matrix adds extra programming effort,
introduces new points of failure, and moves the
level of abstraction further away from the
elegant mathematical expressions. As
Eddelbüttel (1996) argues, object-oriented
programming provides ‘a step up’ from Fortran
or C by enabling the programmer to seamlessly
add new data types such as matrices, along
with operations on these new data types, to the
language. But with Moore’s Law still being
validated by ever and ever faster processors,
and, hence, ever increasing computational
power, the prime reason for using compiled
code, i.e. speed, becomes less relevant. Hence
the growing popularity of interpreted
programming languages, both, in general, as
witnessed by the surge in popularity of the
generalpurpose programming languages Perl
and Python and, in particular, for numerical
applications with strong emphasis on matrix
calculus where languages such as Gauss,
Matlab, Ox, R, Splus, which were reviewed by
Cribari-Neto and Jensen (1997), Cribari-Neto
(1997) and Cribari-Neto and Zarkos (1999),
have become popular. This article introduces
another interpreted language focussed on
numerical applications: Octave.

Octave is a program, as well as a programming
language, for doing numerical work in a
convenient yet expressive and powerful
fashion. Octave was written primarily by John
W. Eaton of the University of
Wisconsin-Madison with various smaller
contributions from other programmers across
the Internet. The history of Octave can be
traced back (as far as 1988) to the idea of
providing companion software
for a textbook in chemical engineering, written
by two researchers from the University of
WisconsinMadison and the University of
Texas. Full-time development for Octave
began in the spring of 1992. 

Version 1.0 was released in February of 1994,
and version 2.0 followed in January of 1997.
Octave is part of the GNU project (which is on
the Web at http://www.gnu.org) and released
under the GNU General Public License (GPL).
It can therefore be used, studied, extended or
simply copied just like any other Free Software
program.

Econometricians might want to employ Octave
for a variety of applications as it provides a
convenient tool for interactive work which can
range from simple applications to ad hoc
simulations. The user interface, i.e. the Octave
shell, is flexible and powerful. The rich set of
mathematical operators and functions make
Octave a very good prototyping and
programming platform, or data pre- and
postprocessing application. As Octave can be
extended with new C, C++ or Fortran code that
runs at the speed of compiled code, it is a good
building block for Monte Carlo simulations.
Octave is very similar to Matlab, and to a
lesser extent to Gauss. However, both of these
are commercial ‘closed source’ programs
whereas Octave, as noted above, is distributed
under the GNU GPL.
...
Octave also contains plotting commands which
are implemented as wrappers around the
external Gnuplot program. These commands
include a generic plot command for plotting
one or several series, as well as commands for
plotting histograms and bar charts. All of these
can be annotated, and it is possible to have
several plot windows open at the same time
(which requires a Gnuplot binary more recent
than the 3.5 releases). The Octave plot
commands are very convenient, but clearly not
as complete as the Matlab plotting functions
and hence might not satisfy all needs for
publication-quality graphs. However, add-on
packages have been provided by Octave users.
Debian GNU/Linux provides additional
graphics packages such as octave-plplot, an
Octave interface to the PLPlot program, and 

octave-epstk, a package for the direct
creation of encapsulated postscript graphs.
...

M-Files of epsTk
eaxes.m
eaxespol.m
eaxis.m
ebar.m
ebitmap.m
ebright.m
ecdcover.m
echrcode.m
eclip.m
eclippol.m
eclose.m
ecolors.m
econtour.m
econtra.m
edemo1.m
edemo2.m
edemo3.m
edemo4.m
edemo5.m
edemo6.m
edemo7.m
edemo8.m
edemo9.m
edemo10.m
edemo11.m
edemo12.m
edemo13.m
edemo14.m
edsymbol.m
eellipse.m
eellipxy.m
eerrbar.m
efillmat.m
eframe.m
eglobpar.m
egradient.m
egrid.m
egridcl.m
egridlog.m

egridpa.m
egridpol.m
egridpr.m
egridxy.m
ehead.m
eidx2rgb.m
eimage.m
eimagesc.m
eimagexy.m
eimgleg.m
eimgread.m
eimgrot.m
eimgview.m
eimgwrit.m
einit.m
einseps.m
eisoline.m
ejpg2eps.m
ejpglist.m
ejpgread.m
elabel.m
elineip.m
elines.m
eopen.m
eparam.m
epie.m
epiesxy.m
epline.m
eplo2win.m
eplot.m
eplotlg.m
epolar.m
epolari.m
epolaris.m
epolplof.m
epolplos.m
epolplot.m
eppmread.m
eppmwrit.m

eptitle.m
equiver.m
erect.m
erectrc.m
erencode.m
erespar.m
ergb2idx.m
esavpar.m
escalecl.m
escalelog.m
escalepa.m
escalexy.m
eshadoi.m
eshadois.m
eshadoix.m
eshadow.m
esubeps.m
esymbol.m
etabdef.m
etabgrid.m
etabtext.m
etext.m
etextxy.m
eticdis.m
etitle.m
etxt2box.m
etxtbox.m
etxtlpos.m
etxtread.m
etxtwrit.m
eusage.m
eview.m
ewinsize.m
exyline.m
exyplot.m
exyplotc.m
exyplotf.m
exyploti.m
exyplots.m
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Symbols 

Table of Symbols 

1. oplus.psd 

2. plus.psd  

3. star.psd  

4. ring.psd  

5. fring.psd 

6. rect.psd  

7. frect.psd 

8. tria.psd  

9. ftria.psd 

10. spire.psd 

11. farrow.psd

12. needle.psd

13. euro.psd  

14. feuro.psd 

No Filename Symbol
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VUhslWY�hUhmlX`W [`_[y�Y�`���VUTk`dYkVR|jlWeUT� [`_[y�Y�T��/VsuWeRTkY� [`_[y�Y��-�/VsuWeRTkY� [`_[y�Y��� 3TXek@\ ,tj x`xERegTd�\T[`_[y�Y�`�TSedEj��e�EsuWVRJ� [`_[y�Y��5�
`kVnJ�|gYR|jYm?X-\ [`_
8A_a:dEjl�VRYc�Xhn`ghjuceUTo|sa ceUCo xtnC�`WYX WVRT�YWA
?�VceRC��WVRT�`W�3enegJfCxV�<WVRT�`W�3enegYnTk �hUhmuv`�YkVnCf`�Vc 3enegYnTkdEjl� ,Vneghjuc`UToEsJZ&%

# # #l� # #�\^�<#�\^�<#�\�� ��\^�:��\^�p��\^�*_
# - #�# # #�\^�<#�\^�<#�\�� ��\^�:��\^�p��\^�*_� #l� #l� # #�\^�<#�\^�<#�\�� ��\^�:��\^�p��\^�*_
# #�# #l� # #�\^�<#�\^�<#�\�� ��\^�:��\^�p��\^�*_��- #l� #�� # #�\^�<#�\^�<#�\�� ��\^�:��\^�p��\^�*_��� #l� #�� # #�\^�<#�\^�<#�\�� ��\^�:��\^�p��\^�*_�A# #l� #2� # #�\^�<#�\^�<#�\�� ��\^�:��\^�p��\^�*_

8A_dEjl� ,Vneghj2'eRT�`WeZ&% [y�$#l���VRCf �`UCXek [`_[y�$#�#�#�\ 9eU|j [`_[y�$#l���`WQ\ �tj?�`XhRhjlW [`_[y�$#l���hg`gTRTkYXhR|jJghjl�VRu�@[Y_[y�$#����hR|j�X`�hUhmlX`WVRC� [`_[y�$#2��6|jCgJzVRhsuWVRCk [`_
8A_�hR`RCveceUToeZ %C[(9Vn*[Y_<[ �tj�[`_p[(9Ej�[`_<[ �Vn�[`_p[(
`k�[`_<[46`U*[`_p[76`n�[48A_sCU�+`��3enegYnCkeZ&%���\�� ��\��=#=\^� 8A_slf�+`��3enegYnCkeZ&%���\�� ��\��=#=\^� 8A_xtnC�`WYX�'eZ&%J[ �YUC�`fVUTk [`_p[(
VRJ�ekYfhUTk [`_:[(9 ���C�T�Y�`k�� [`_p[ �TrektjCg [`_[(9eU|j [`_p[ �JfY�{j [`_:[ �Jf|ghj [Y_q[ �Tfe�YftsuW [`_[76YRCreWVRlxV�hRTk�[`_i[C/CvYWVnC�hRTk [`_:[(�VnTzVR?xh�hRTk [Y_q[ �eR��eRlxh�VRTk [48*_���VUCoEs�/Td 9�Z %��$# ���:�A# �`�:�A#i�`�q�$#i�$# �`�:�A#i�`�p�A#>8A_jud���kVRlx �boVR`UCk��^�A��� ���VUToEs�/Td 9 �y���uZY��5*_bRJ�ec���VUCoEs�/Td��`Z|slfCx������VUCo|s�/Cd 9;��_
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 � �"� 	 � � � � JMv
a slf`�VceUCoEs nYd mCUTkY�hRCzVUeg f`�`WtjCg��`�A#>5m�6CfY�VceUToEsuZ&% -q�*_y��-p�*_>#?�<�*_ �:�*_y�Y�:��_ �:�*_y���p�*_ #2�p�*_ �:�*_y�Y�:��_V\`\`\

#����*_ ���*_>#>5<�*_>#l�p�*_6�q��_>#2-p�*_6�q�*_b���p�*_>#�# �*_6�q��8A_m�6CfY�VceUToeZToVR`UTkhwT�`�`�Y� � #t_m��VUCoeZ|m�6CfY�VceUToEs ��m�6JfY�Vc`UTo �>#��=_m�9VnJ�eWYXVZ|m�6Cf`�VceUCoEs�� m�6CfY�VcYUTo��b�;�=_ceUTo1/Td��eZYkeRlx���m��eUTo � s?fCx&�^���VUCo|s�/Cd 9 �2#��bm�9enC�`WTX|w�#�� ���b����_jud:ceUTo�/Cd��dEjlkEsuW��VUTo�/Td��eZe�ewTc`UTo1/Td�� � #t_RegVsJRdEjlkEsuW��VUTo�/Td��eZ"#{_RC�Vc
apzVUTktjJUJ�|gYRiXhn`ghjuceUTo|s ceUCo�nTd:WYXVRdenTkpveZA#���sej��`R �bzVUTk ,VneghjucYUTo|s��>#��zVUTk
�VUCoeZ|m��VUCo � zVUTk ,Vn`ghj?ceUCo|s��^v��!#���_denTkOjuZe��� �judpzVUTk��VUTo�:J�
�VUToEs�/Cd 9�� m29VnJ�eWCX � j��zVUTk
�VUCoeZYzVUTk��VUTohwJ���VUCo|s�/Cd 9 ��m�9`nC�`WYX � j��{_RegesCR�ekVR`UTvRC�ecRC�VczVUTk�,Vn`ghjuceUTo|s��bv��>#��uZTzVUJk
�eUCo�_zVUTk�,Vn`ghjuceUTo|s��bv��y���uZhm�9`nC�`WTX � j�_RC�Vc
XhnegVjuceUToEsuZ&% x|o�,eneghjlc`UTo|s _ zVUCk ,Vn`ghj?ceUTohs _^dEj?� ,VnYghjlceUCo|s�8�_XhnegVjlWVRT�`W`Z&% x|o�,eneghj>'eRT�YW�_ zVUCk ,Vn`ghj 'VRT�TW�_^dEj?� ,VnYghj>'VRC�YW�8�_
% ��'eRT�`W�)VnJ�ts>��'eRT�`W�3en`gVs�8`Z|s`j��eR �^Xeneghj�WVRC�`W$�=_XhnegVj�
?�VceRC�eZTXhnegVjuceUCo|s��V���^�;�=_denTk juZA#�� ��'VRC�`W�)VnC�Esj?�VceRT�`Z|suW`kV�J�`fCx��^XVnegVjlW`RT�YW ��j �>#{�^�;����_dYkVRhslfhgCWeZ`dEj��Vc �^Xhn`ghj 
?�`ceRC�`Z`Z|j?�`ceRT�;��_Xhneghjuc`UToEs��ydTkVRhslf|gJW��b�;�?ZEj �JnC�VRhs"��sej �eR �ydTkeRhs�f|gJW�� #����!#���_RC�VcXhnegVjlWVRT�`W`ZTXhneghj?WVRT�YW �h���^��� ��'eRT�YW�3YnegVs ��_
a:cYkVUC�:WVUC�hgYRR`nCrVRC���e[bc`RlxtnA#��@\^RCrEs�[!�=_RT�hgTnC�`rhUTkR��{j��V}Yktjuc��tjYsej?�hgYRYZ`��_ceUTo1/Td��eZe��_
%ymCU`g�� mCUeg���8YZeRTWVUC�eceRYd ���T� �4� �y� �>#��`� �!#2�Y� � #?�`�1��_denTk xtnJ�eWYXVZ"#=�!#l�jud�xEnC�eWYXVZYZe�RTWeUC�e�`ktjlc ��mCUeg���� mCUeg��A�=_

%ymJUeg�� mCUeg���8`ZeRTWVUJ�VceRYd �y�`� �7� �y� �^� � #2�Y� �>#��`����_RC�VcWVUC�13en`gTZYkVRlx&� xtnC�eWTX|w;#"�(�;� � #{_RTWVUC�eWeRT�`W���mJUeg���� mJUeg����!#"��WeUC��3enYg � x|nC�`WYX�' � x|nC�`WYX��e���"�y� �b� � #l�T� ��%�# #.#>8���%��A\(-���\(-:��\(��8$��_nYd`d|sCRCWeZe��\(��_
% ceUTo
�:ceUCo
��8`ZeRCWVUC�VceRTd ���Y� �>#A� muUeg�� �bWeUC��3`neg �>#�� � nTd`dVsCRTW��3mJUeg������Y� � #����!#"� #?�`����_



J�F �����	� ����� � � 


% �Vc��<�Vc���8`ZeRTWVUJ�VceRYd �y�`� � #A� mJUeg����bW`UC��3en`g �>#�� � ��\�5 �CnCd`d|sJRCW�� muUeg�� �y�Y� �>#���� #A�>#?�`�1��_denTkqceUTo�/Td�9eZ"#�� �
�VUToEs�/Jd 9 � xtnJ�eWCX"�ceUCo�/Td��VZTkVRlx��yd|jlkEsuW
�`UTo1/Cd��Vw$# � ceUJo�/Cd����b�;� � #t_ceUCo�/Td��eZYceUTo�/Td�� � #{_jud:ceUTo1/Td��VZ`Z��RTWVUC�eWeRT�`W���mJUeg���� muUeg����bc`UTo�/Td 9 � #A�^WeUJ�13Yneg �`[Y[ �>#$�>#"� #?�Y� ��%�# #.#>8 � sCU�+e��3enegYnTk$��_RegesCR|jud<ceUCo�/Td��VZYZe�RTWVUC�eWeRT�`W���mJUeg���� muUeg����bc`UTo�/Td 9 � #A�^WeUJ�13Yneg �`[Y[ �>#$�>#"� #?�Y� ��%�# #.#>8 � slf�+e��3enegYnTk$��_RC�ecRTWeUC�eWVRT�YW��yceUTo����bceUTo����^c`UTo1/Td�9 � #$�>#A� s?r`ktj��eW`d �`[^a`c�[��bc`UCo1/Td�9A���yw;#���_RTWeUC�eWVRT�YW��^�Vc������Vc�����ceUCo1/Td�9 � #"�>#$� s?rekEj��eWYd �`[bahs�[�� �hR`RCv`c`UTo �yceUCo1/Cd�� �`��� � �>#A�y� �y�Y����_RC�VcnYd`d|sCRCWeZ��*_
% ���p����8`ZeRCWVUC�VceRTd ���`� �^� �3mJUeg�����WVUC��3en`g � #�� � nYdYd|sJRCW���mCUeg�� �y�`� �>#�� �e\Y\`\mCUeg����bWVUC��3eneg �y���CwTnYdYdhsCRJW�� #l�Y� ��% �.#>8;��_denTkp�hnTWVRhsuZ`dEj?�Vc �^Xhneghj?ceUCo|s��V���^�;�uZTZuxEnC�`WTX"�{[jud<XhnegVjuceUToEs �^�hnTWVRVs �^�$�lZ`ZA#RTWVUC�eWeRT�`W��^�
��������� Xhn`gVjuc`UTohs��^�enTWeRhs�� #�� � #A�>#A�e\`\T\slr`ktj?�eWed �e[ba|s [ ��XhnegejlWeRT�YW �^XenegVjuc`UCoEs"�^�hnCWeRVs �^�;���e�C� ���V\T\`\

#"� #"�>#l�`� ��XhneghjlceUToEs"�^�VnTWeRVs �(-����;� � XhnYghjuc`UCo|s�� �hnTWeRVs��7����#l��� ��_RegesCR|jud�Xhn`ghjuceUTo|s��^�hnTWeRhs �^�A�?Z`Ze�RTWVUC�eWeRT�`W��^�
��������� Xhn`gVjuc`UTohs��^�enTWeRhs�� #�� � #A�y� �e\`\T\slr`ktj?�eWed �e[ba|s [ ��XhnegejlWeRT�YW �^XenegVjuc`UCoEs"�^�hnCWeRVs �^�;���e�C� ���V\T\`\
#"� #"�7�`� � Xhneghjuc`UToEs�� �hnCWVRVs��7-*�^����� XVnegejuceUCo|s �^�enTWVRVs��4���!#��;� �=_RC�ecRC�VcRC�VcRTWVUJ�e�`ktjuc ��mCUeg���� mCU`g��A�=_RTWVRC�`W���slr`ktj?�eWed �e[ �TUJXekia`cA[��^oeR`UTkA���45`� �>#l�Y� �7� �y� �y���=_RhmTgTnhsCR*_RTztjuRC�@_
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Character Codes

Character codes of font 1-12 call by  octal value

  \0=�   \1=�   \2=�   \3=�   \4=�   \5=�   \6=�   \7=�   \10=�   \11=	   \12=
   \13=�   \14=�   \15=
   \16=�

  \17=�   \20=�   \21=�   \22=�   \23=�   \24=�   \25=�   \26=�   \27=�   \30=�   \31=�   \32=�   \33=�   \34=�   \35=�

  \36=�   \37=�   \40=   \41=!   \42="   \43=#   \44=$   \45=%   \46=&   \47=’   \50=(   \51=)   \52=*   \53=+   \54=,

  \55=-   \56=.   \57=/   \60=0   \61=1   \62=2   \63=3   \64=4   \65=5   \66=6   \67=7   \70=8   \71=9   \72=:   \73=;

  \74=<   \75==   \76=>   \77=?   \100=@  \101=A  \102=B   \103=C   \104=D  \105=E   \106=F   \107=G  \110=H  \111=I   \112=J

  \113=K  \114=L   \115=M  \116=N  \117=O  \120=P   \121=Q  \122=R   \123=S   \124=T   \125=U  \126=V  \127=W  \130=X  \131=Y

  \132=Z   \133=[   \134=\   \135=]   \136=^   \137=_   \140=‘   \141=a   \142=b   \143=c   \144=d   \145=e   \146=f   \147=g   \150=h

  \151=i   \152=j   \153=k   \154=l   \155=m  \156=n   \157=o   \160=p   \161=q   \162=r   \163=s   \164=t   \165=u   \166=v   \167=w

  \170=x   \171=y   \172=z   \173={   \174=|   \175=}   \176=~   \177=�   \200=�   \201=�   \202=�   \203=�   \204=�   \205=�   \206=�

  \207=�   \210=�   \211=�   \212=�   \213=�   \214=�   \215=�   \216=�   \217=�   \220=�   \221=�   \222=�   \223=�   \224=�   \225=�

  \226=�   \227=�   \230=�   \231=�   \232=�   \233=�   \234=�   \235=�   \236=�   \237=�   \240=    \241=¡   \242=¢   \243=£   \244=⁄

  \245=¥   \246=ƒ   \247=§   \250=¤   \251='   \252=“   \253=«   \254=‹   \255=›   \256=fi   \257=fl   \260=°   \261=–   \262=†   \263=‡

  \264=·   \265=µ   \266=¶   \267=•   \270=‚   \271=„   \272=”   \273=»   \274=…  \275=‰  \276=¾   \277=¿   \300=À   \301=`   \302=´

  \303=ˆ   \304=Ä  \305=¯   \306=˘   \307=˙   \310=¨   \311=É   \312=˚   \313=¸   \314=Ì   \315=˝   \316=˛   \317=ˇ   \320=—  \321=Ñ

  \322=Ò   \323=Ó   \324=Ô   \325=Õ   \326=Ö  \327=×   \330=Ø   \331=Ù   \332=Ú   \333=Û   \334=Ü  \335=Ý   \336=Þ   \337=ß   \340=à

  \341=Æ  \342=â   \343=ª   \344=ä   \345=å   \346=æ   \347=ç   \350=Ł   \351=Ø  \352=Œ  \353=º   \354=ì   \355=í   \356=î   \357=ï

  \360=ð   \361=æ   \362=ò   \363=ó   \364=ô   \365=ı   \366=ö   \367=÷   \370=ł   \371=ø   \372=œ  \373=ß   \374=ü   \375=ý   \376=þ

Character Codes of font 13 call by  octal value

  \0=�   \1=�   \2=�   \3=�   \4=�   \5=�   \6=�   \7=�   \10=�   \11=	   \12=
   \13=�   \14=�   \15=
   \16=�
  \17=�   \20=�   \21=�   \22=�   \23=�   \24=�   \25=�   \26=�   \27=�   \30=�   \31=�   \32=�   \33=�   \34=�   \35=�
  \36=�   \37=�   \40=   \41=!   \42=∀   \43=#   \44=∃   \45=%   \46=&   \47=∋   \50=(   \51=)   \52=∗   \53=+   \54=,
  \55=−   \56=.   \57=/   \60=0   \61=1   \62=2   \63=3   \64=4   \65=5   \66=6   \67=7   \70=8   \71=9   \72=:   \73=;
  \74=<   \75==   \76=>   \77=?   \100=≅   \101=Α   \102=Β   \103=Χ   \104=∆   \105=Ε   \106=Φ  \107=Γ   \110=Η   \111=Ι   \112=ϑ
  \113=Κ   \114=Λ   \115=Μ  \116=Ν   \117=Ο   \120=Π  \121=Θ   \122=Ρ   \123=Σ   \124=Τ   \125=Υ   \126=ς   \127=Ω  \130=Ξ   \131=Ψ
  \132=Ζ   \133=[   \134=∴  \135=]   \136=⊥   \137=_   \140=   \141=α   \142=β   \143=χ   \144=δ   \145=ε   \146=φ   \147=γ   \150=η
  \151=ι   \152=ϕ   \153=κ   \154=λ   \155=µ   \156=ν   \157=ο   \160=π   \161=θ   \162=ρ   \163=σ   \164=τ   \165=υ   \166=ϖ   \167=ω
  \170=ξ   \171=ψ   \172=ζ   \173={   \174=|   \175=}   \176=∼   \177=�   \200=�   \201=�   \202=�   \203=�   \204=�   \205=�   \206=�
  \207=�   \210=�   \211=�   \212=�   \213=�   \214=�   \215=�   \216=�   \217=�   \220=�   \221=�   \222=�   \223=�   \224=�   \225=�
  \226=�   \227=�   \230=�   \231=�   \232=�   \233=�   \234=�   \235=�   \236=�   \237=�   \240=€  \241=ϒ   \242=′   \243=≤   \244=⁄
  \245=∞   \246=ƒ   \247=♣  \250=♦  \251=♥  \252=♠  \253=↔  \254=←  \255=↑   \256=→  \257=↓   \260=°   \261=±   \262=″   \263=≥
  \264=×   \265=∝   \266=∂   \267=•   \270=÷   \271=≠   \272=≡   \273=≈   \274=…  \275=   \276=  \277=↵   \300=ℵ  \301=ℑ   \302=ℜ
  \303=℘  \304=Ä   \305=⊕  \306=∅  \307=∩  \310=∪  \311=⊃   \312=⊇   \313=⊄   \314=⊂   \315=⊆   \316=∈   \317=∉   \320=∠  \321=∇
  \322=  \323=  \324=  \325=∏  \326=Ö   \327=⋅   \330=¬   \331=∧   \332=∨   \333=⇔  \334=Ü   \335=⇑   \336=⇒  \337=ß   \340=◊
  \341=〈   \342=  \343=  \344=ä   \345=∑   \346=   \347=   \350=   \351=   \352=   \353=   \354=   \355=   \356=   \357=
  \360=ð   \361=〉   \362=∫   \363=⌠   \364=   \365=⌡   \366=ö   \367=   \370=   \371=   \372=   \373=   \374=ü   \375=   \376=


