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 الحياة في ممر بطيء

==fi^{{√=º1972=====Ÿf–j{{{ã€=⁄Ë{{u=Ó‹Ú^{{{èj€=ÌÒË{{ffl=^{{{€ÁÜ=ÏÇ^{{fl=Ô√É{{{i=Ó{{‹¿‡€=lá{{{èfl=I
›ä^e=ÓÍfl^ãfl˛]V=AË‹‡◊]=Ôÿ√=ÇËÍœ@=Limits to Growth======⁄Ë{u=Ì4n{‘◊]=^{‰i]Ò^√Ç]=±{e=·{€Á=J

=========ÇË{–√=⁄˘{}=g{ó‡Íä=ÏÜË{Ãu˙]=ÇË{œË◊]=·{€=%^{ƒ◊]=ÇÜË{€=‚_=ÌÒËffl=kfl^”=Ó‘ÍéÁ=ÓmÜ^”
===Ó{ÿÈÉe=Ó{œ^ú=·√=ovf◊]=xfí_Á=IΩÃ‡◊]=Ü^ƒä_=kƒÃiÜ]Á=Iá√Ö◊^e=ç^‡◊]=gÍí`À=J�]Éq=ÓÿÍÿœ

AÓ{{ñË€@^{{„Á=J==‚¸]=·{{™k{{œË◊]=]Ö{{„=≤cÁ==̂{{€=I‚¸]=Ô{{ju=Iá{{‰¿È=%===ÇË{{œË◊]=‚_=Ô{{ÿ√=⁄É{{È
ÜËÃu˙]Ï===’{éÁ=Ôÿ√È=‚_={Ã‡É=========‚_=I¡{§]=ÒË{ä=·{€Á=Já√Ö{◊]=Ÿ{ß=^{ñá◊]=Ÿ{u=IÓ{rÍj‡◊^eÁ=J

¯=�]ÇÁÉß=�]ÇÜË€=‚_=Îÿ∂=�̂�Íãe=�̂e^ãu=_=·‘∂�Ã‡jã�È=ÂflË‘◊=Ée˙]=≤c=á‹jãÈ=‚É==⁄Éƒ≥
¯=ÇÁÉ{{ß==]Á=J�̆ {{qa=Á_=�̆ q^{{√=‚c=fiÇ^{{œ=Ó{{œ^�◊]=Ü^{{ã√dÀ=Jî–‡{{È=‚_=·{{‘∂=Â{{ãÃfl=t^j‡j{{ä¯

gvã‡È=Ôÿ√=‚^‘ä=Ìá‘◊]=VÓÍñÜ˙]=¯=Îfl^‘ã◊]=Ë‹‡◊]=^€=≤c=á‹jãÈ=‚_=·‘∂=JÓÈ^‰fl=¯=
=========‚^‘{ã◊]=É{È]âiÁ=Ó{œ^�◊]=î{–fl=·{√=›r‡j{ä=;{◊]=l^{€à˙]=‚_=±‹Ú^èj∫]=ôƒe=·¿È

======̄ =I’{◊Ñ=≈{€=JÉ{e˙]=≤cÁ=ÌÉ{u]Á=Ìá{€=ÓÈá{èf◊]=Ôÿ√=Îó–i=ŒËä=====Ò^{Ãj}]=Ó{flà]Ë€=≤c=ÌÜÁá{ñ
=ÇËœË◊]==========Óƒ{ä]Á=ÜÇ^{ì€=I^{‡◊Ëu=‚^{‘€=Ÿ{”=º=I÷^{‡‰À=JÏá{èf◊]=∆Ë{‡◊]=Ò^{Ãj}^e=ÏÜËÃu˙]

===ÒË{{{ñ=Ó{{{Í‹„_=^{{{„án”_Á=J^‰€]É�j{{{ä¯=Ó{{{√]2◊]Á=ÌÇ]Ü˛]=^‡ÈÉ{{{◊=láÀË{{{i=]Ñc=Ω{{{–À=IÓ{{{œ^�ÿ◊
===̂{€=Ÿ{‹≠=ÏÖ{◊]=å‹è◊]==========ÓeËƒ{í=á{n”˙]=Óÿ‘{è∫]Á=J^‡{ñ]á«_=Ó{€É•=Ó{œ^�◊]=·{€=Î{Ã‘È

====jÈ=‚_=Ÿ{fœ=Îfl^‘{ã◊]=Ë{‹‡◊]=Ô{ÿ√=Ìá�Íã◊^e=Ÿn‹ji=======g{ÿ�jÈ=]Ö{„Á=JÓ‹Í{ãq=Ó{√^r≥=^{‡◊=gf{ã
=========·{{€=^{{‡‘¥=]Ñc=I·{{‘◊Á=JÓ{{Í‹ÿ√=^{{‰‡€=á{{n”_=ÓÍ{{ä^ÍäÁ=ÓÈÇ^{{ìjœ]Á=IÓ{{Í√^‹jq]=l]Ü^{{‰€
====k{Ífni=^‡ƒ�j{ä]=]ÑcÁ=IÏÜË{Ãu˙]=ÇËœË◊]=Œ]â‡jä]=^‰ffãÈ=;◊]=Óœ^�◊]=Óÿ‘è€=Ôÿ√=gÿ»j◊]

=‚^‘{{ã◊]=ÇÉ{{√=·{{€==m`{{j◊]Á=Î{{ÛÍf◊]=Üá{{ó◊]=·{{€=�É{{§]=^‡ƒ�j{{ä]=]ÑcÁ=IÎmÜ^{{”=∆]á{{í=‚ÁÇ=4
=====JÜ^{{„Çà¯]=≤c=^{{‰–Èáú=º=‚Ë{{‘i=ÓÍfl^{{ãfl˛]=‚_=É{{–j√_=I�Ö{{ÚÉ‡√=I^{{‡f”Ë”=Ô{{ÿ√=Î{{‹r‡◊]

J^‡√Ëfl=Ì^Íu=É€_=ÇÉ≠=ÓƒÍf�ÿ◊=‚Ëfl^œ=÷^‡„=åÍÿÀ=
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==========Ó{Í‡€à=Ç^{€a=⁄˘{}=4»jÍ{ä=‚Ë{‘◊]=g{Í”ái=‚_=Õ{Í”=Ó–e^{ã◊]=⁄Ë{ìÃ◊]=º=kÃíÁ
^„ÜË{{ìi=gƒ{{ìÈ=-==�̂{{€Ë‹√=⁄˘{{™¯]=Ê^{{†^e=-==Ú^ÈâÍÃ◊]=l^{{Íÿ‹ƒ◊]=ÒΩf{{◊==Ó{{rÍjfl=‚^{{ãfl˛]=JÓ{{Í

====̂{€=Ö{‡€=g{”Ë‘◊]=]Ö{„=x�ä=Ôÿ√=I÷^‡„Á=^‡„=IÇËqË€=¯=======Ó‡{ä=±{È˘€=Ó{ãπ=·{√=Ÿ{–È
=̄ =É{€=Ôÿ√=Eá}`e=Á_=Ó–Èá�eF=ÌÜ^ó§]Á=E‚^ãfl˛]=ÕÈáƒi=Ôÿ√=�]Ç^‹j√]F=====Óƒ{óe=·{√=Ÿ{–È

==========±{{È˘e=Ó{m˘m=Á_=±flË{Íÿe=É{€=Ô{ÿ√=Ô‡‘{ãÿ◊=Ó§^{í=õÜ˙]=Ô{–fi=‚_=·{‘∂Á=JÓ‡{ä=Œ¯a
‚¸]=Ö‡€=Ó‡ä=-==ÇÉƒe===========·{√=�Ÿ{¨=�]É{q=Ÿ{Ú^„=<{€à=É{€=]Ö{„Á=J�̂{ƒfú=I‚^‘{ã◊]=·{€=ÇÁÉß

¯=Âfl`”Á=�]Éq=�]4f”=ÁÉfÈ=É–À=JÕíË◊]=======Â{fl_=Õ{Í”=^{‡È_Ü=É{œ=^{‡”=I’◊Ñ=≈€=J�̆ ƒÀ=ÎÚ^‰fl
==========⁄É{{fjÿ◊=<€â{{◊]=ç^{{Í–∫^e=Ó{{flÜ^–€=Ó{{é^é=Ô{{ÿ√=ÓÃÍƒ{{ñ=Ó{{óffl=Çá{{¶=Ë{{„=Ó‡{{ä=‚Ë{{Íÿe=Ô{{ju

====·ú]Ë{{€=Ô{{–fi=É{{œ=·{{‘◊Á=JÎqË{{◊Ë€àË‘◊]Á=Î{{‘ÿÃ◊]=IÎfl^{{Íƒ◊]====ÓÍ{{ñÜ˙]=Ìá‘◊^{{e=Ó‰Íf{{é
‚ËÍÿe=≤c=^‡iá¶=º=ÌÇËqË€=-=JÓ‡ä=‚ËÍÿe=

=====I·€â{◊]=·{€=Ó{ÿÚ^7]=Ó{Í‹‘◊]=ÊÖ„=›‰Àáìi=k°Á=I^flÇ^Ãu_=ŸÍ�jfl=‚_=�̂ƒfú=^‡‡‘∂
===·{€=�]4f{”=�]ÜÉœ=›‰ÈÉ◊=‚Ë‘ÍäÁ=JÓƒÚ]á◊]=l^Í‡–j◊]=·€=háñ=Ÿ”Á=ÓÍÚ^óÀ=ÌÇ^ÈÜ=‚ÁÜË�È

={èi=‚_=Ÿfœ=õÜ˙]=ÌÜÇ^»∫=kœË◊]==å‹{è◊]=^‰ÈË”===̂{ú^�f◊]=·{€=Ó{œ^œá===]Á�É{¨=‚_=›‰‡{‘∂Á=J
===›{{ÿ„Á=Iá{{}a=·{{√=›{{m=I›{{Ú˘€=á{{}a=g{{”Ë”=·{{√=o{{vf◊]=º===º=≈{{äËj◊]=—{{Èáú=·{{√Á=J]á{{q

===Ò]â{{{√=]Ö{{{„=º=Ÿ{{{‰À=J�̂ {{{óÈ_=]Áá{{{èj‡È=‚_=‚^‘{{{ãÿ◊=·{{{‘∂=IÒ^{{{óÃ◊]=-===‚_=Œá{{{ƒfl=Î{{{‘◊
^–f◊]=ŸÍfä=º=^‡u^Ã”Ò==º=]Ö„¯=Éœ=‚á–◊]=[ÓÈ^‰‡◊]=º=�̂nf√=‚Ë‘È=

fl^{{{n◊]=Ÿ{{{ìÃ◊]=º=lá{{{”ÑÜ=É{{{fl]áiáe=‚_=Î]==Ÿ{{{Íe^–√=gf{{{ãe=h^{{{Ûj”]=Ó{{{eËfl=º=IŸ{{{ä
=====Îfl^{ãfl˛]=ÇË{qË◊]=Ó{Ínf√=⁄Ë{u=ÓeÁá‘€=l]Ü^fƒe=gj”=IÓÈÜ]á§]=l^Í‹‡ÈÉÿ◊=Îfl^n◊]=‚Ëfl^–◊]

=====‚^{”=É{–À=JlË∫^{e=^{‰Íÿ√=fiË‘ß=ÓÍã‹è◊]=Ó€Ë¿‡∫]=‚_=Ó–Í–u=ÒËñ=Ôÿ√==Ÿ{ä]Ü==‚_=áƒ{èÈ
===fl^{ãfl˛]=Ì^{Í§]=Ÿ{ƒ¨=^‡‡úË∫=%^ƒ∫]=xñ]Ë◊]=›j-]=lË∫]=====JÓÃÍ�{äÁ=Ó{‰À^i=I^{€=Ó{–Èá�e=IÓÍ

=======Ë{◊=Ÿ{óÀ_=⁄^{u=º=Â{fl_=áƒ{èÍä=Ÿ{ä]Ü=‚^”=Ÿ‰À=JÊÇ^§c=º=›‰ä_=Ç^–j√¯]=]Ö„=‚_=’é=¯Á
=====l]á{{≥=å‹{{è◊]=Ò]Ç_=Ô{{ÿ√=“Ë{{Ãji=‚_=·{{‘∂=Ò]ÇË{{ã◊]=hË{{–n◊]=º=Ó{{ÍeÑ^£]=Ó{{œ^ú=‚_=Œá{{√
=====^{≥Ü=[k{‘‘Ãi=É{œ=ÓÍ{ã‹è◊]=Ó€Ë¿‡∫]=‚Ë‘i=‚_=Éƒe=±‡ã◊]=·€=l^flËÍ◊ái=fiÁÉiÁ=Ì4n”

¯========xf{ìÍä=‚Ë{‘◊]=‚_=Ìá{‘À=Ÿ{e=I·€â{ÿ◊=Ó{ÍÿƒÃ◊]=Ó{€Ë∂É◊]=kãÍ◊=h^ã§]=º=Ÿ}ÉÈ=^‹À=J
=========‚_=‚Ááƒ{{èÈ=ç^{{‡◊]=ô{{ƒe=Ÿ{{ƒ†=Ìá{{‘Ã◊]=ÊÖ{{„Á=W�̆ {{qa=Á_=�̆ q^{{√=Ô‡‘{{ãÿ◊=0^{{í=4{{«

¯=^flÇËqÁ=JÂ◊=Ô‡ƒ€=
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=====^{{‹ÿœ=I≈e^{{ã◊]=Ÿ{{ìÃ◊]=Ó{{È^‰fl=º=Ê^{{flÇÜÁ_=ÏÖ{{◊]=‚Ë{{‘ÿ◊=É{{Íƒf◊]=Ÿf–j{{ã∫]=Õ{{íÁ=·{{€
=·‘∂=Âfl_=õ]3À¯]=·‘∂====I’{◊Ñ=≈{€=JÓ{Ífl]ÁÉ√=án”_Á=�̄ ]Éj√]=Ÿœ_=ÓÛÍe==ŸÍ�jÈ=‚_=Òá‹ÿ◊
==̄ =JfiÒ^{{èjfl=Á_=IÎ◊^{»fl=¯_=g{¨======Ófƒ{{í=�̂{ÀÁáø=Â{{q]Ëi=ŒË{ä=ÓÈá{èf◊]=l^{{‡Ú^‘◊]=‚_=º=’{é

ïËìü=gã”=^‰œàÜ=º=‚Ë”=Õ◊`jÈ=·€=h^vä=ÕÃ®=·€=l^flÁ3‘◊˛]==Il^flÁái�àËf◊]Á
^€=kãÍ◊=ÉÍ”`j◊^e=Î„=Ó‹‰∫]=Ó◊`ã∫]=·‘◊Á==‚^”=]Ñc€=·‘◊Á=�]É◊^}=Âi]Ñ=Éû=^‡√Ëfl=^=]Ñc

^–f◊]=·€=‚Ë‡‘‹jÍä=^flÇ^Ãu_=‚^”ÒJÓÈáèe=l^‡Ú^”=^flÇ^Ãu_=‚Ë‘È=‚_=Ÿ‹j-]=4«=·€Á=J=
===^‡i^ú^{{èfl=·{{‘◊Á=JÎqË{{◊ËÍe=ÜË{{�j◊=si^{{‡”=õÜ˙]=x�{{ä=Ô{{ÿ√=Ïá{{èf◊]=∆Ë{{‡◊]=á{{‰ø

^{{€=‚^√á{{ä=Ó{{í^•]====Ÿ{{‹ƒe=I‚¸]=Ô{{ju=I^‡ÿ}É{{i=É{{–À=JÜË{{�j◊]=l^{{Íÿ‹√=ŸÈÉ{{ƒi=Ô{{ÿ√=k{{ÿ‹√
�í¯]==^{‹√=·‘‹jfl=ÉœÁ=Jl]áÃ�◊]=ÂÍqËi=Ôÿ√=Ÿ‹ƒ◊]=ÓÍfl^‘€c=�̂óÈ_=ÉÈ]âjiÁ=JÎƒÍf�◊]=Ò^Ã

===========—{{Èáú=·{{√=ÓÀË{{íË€=ÓÈÉ{{ãq=l]â{{Í€Á=l^Ã{{í=l]Ñ=ÓÈá{{èe=l^{{‡Ú^”=›Í‹{{ìi=·{{€=g{{Èáœ
=ÓÈËÍ§]=ÓÍ‡–j◊]=ïáÃ◊]=ÊÖ„=kv‡ä=ÉœÁ=JÎm]ÜË◊]=›‘vj◊]Ò^‡m_=====á{‹√=·{€=Ω{–À=ÓÿÍÿœ=ÇË–√

^€=ÜËìj‡ÿÀ=J<–j◊]=≈‹j.]=âr‡fl=‚_=·‘∂==á{ì√=·€=±‡ã◊]=±È˘€=Ôju=Á_=Œ¯a=⁄˘}=Ê
J^ÍqË◊Ë‡‘j◊]Á=›ÿƒ◊]=

====≤c=á€^{{»ÈÁ=g{{”Ë‘◊]=÷3{{È=‚_=IΩ{{–À=ÇË{{–√=Óƒ{{óe=⁄˘{{}=I∆Ë{{‡◊]=]Ö{{„=∆^�j{{ä]Á
JgÈá–◊]=Ò^óÃ◊]=IÇ^€a=⁄˘}Á=Éƒe_=≤c=]Ááèj‡È=‚_=^flÇ^Ãu˙=·‘∂==·{€=õÜ˙]=≤c===Ó{€Ë¿‡€

====JÌá{.]=·‹{ñ=Ó{Í‹©=á}_=l^√Ë‹¶=≤c=›m=I≈äÁ_=ÓÍã6=====ç^{‡◊]=·{€=‚Á4n{‘◊]=·{¿ÈÁ
=======̄ =·{‘◊Á=JÇË{ÿ•]=·{€=Ïá{èf◊]=å‡{£]=h�á{–È=‚_=·{‘∂=]Ö‰”=�̂√Ááè€=‚_=`�}===·{‘∂

=========ÜÇ^{{»È=VÓ{Íf”Ë”=Ó{{fmËe=Ü^‹ƒj{ä¯]=fiÉ{–jÈ=^{{≥Ü=I’{◊Ñ=≈{{€=JË{v‡◊]=]Ö{„=Ô{{ÿ√=Ó◊`{ã∫]=4{ãÃi
=======‚_=]Ë√^�j{{ä]=]ÑcÁ=IÓ{{ÿÍÿœ=ÓÍÚË{{ñ=l]Ë‡{{ä=É{{ƒfÈ=›{{Ú˘€=g{{”Ë”=≤c=õÜ˙]=‚Áá‹ƒj{{ã∫]

ãe=]ÁáÀ^ãÈ=========l]Ë‡{ã◊]=’{ÿi=Ω{–À=“á»j{ãi=ŒË{ä=Ó{ÿuá◊]=‚d{À=IÒË{ó◊]=Ó√áä=·€=ÓfÈáœ=Ó√á
=·€=2”_=Ó√áä=à]áuc=·€=^flÇ^Ãu_=·‘‹jÈ=%=]ÑcÁ=JÓÿÍÿ–◊]1%===ÒË{ó◊]=Ó√á{ä=·€=-===ŒÉ{„

=Î{Ã‘È=^≥=≈ñ]Ëj€=-===========åÍ{ä`j◊]=⁄^{‹”c=Î{ój–È=É{œÁ=J‚Áá{œ=Óƒ{óe=gÿ�jj{ä=Ó{ÿuá◊]=‚d{À
==ÌÉ{€=Î{„Á=I‚Ááœ=Óƒóe=ÌÇ^Èà=ÌÉÈÉq=Ìá‹ƒjã∫=ÎÿƒÃ◊]======·Èá‹ƒj{ã∫]=Ç^{Ãu_=≈ÀÉ{i=‚_=·{‘∂

==J�]É{ƒe=án”_Á=›Ú˘€=á}a=g”Ë”=≤c=ÓÈÜ^‹ƒjä¯]=›‰jÿ∏=⁄^äÜde=4‘Ãj◊]=≤c=±Íÿí˙]
==========›{ÿ„Á=Iá�‹ƒ�j{ä]=É{œ=]Ö{„=Îfl^{n◊]=g{”Ë‘◊]=‚Ë‘Í{ä=I±‡{ã◊]=·{€=l^{Û€=≈óe=ÉƒeÁ===J]á{q

JÏÇ^7]=ΩÍ-]=º=Üâ£]=‚ËÈâÍ‡Í◊Ëf◊]=á‹ƒjä]=Ó–Èá�◊]=ÊÖ‰e=
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===Ω{–À=ÒË{ó◊]=“á»jãÈ==========‚Ë‘Í{ä=]Ö{‘„Á=IÌá{.]=2{ƒÈ=Î{‘◊=�̂{fÈá–i=Ó‡{ä=Õ{◊_=Ó{Û€
====Óf{{ã‡e=IÓ{{ÿuáÿ◊=Î◊^{{∑˛]=·€â{{◊]1%========]Ñd{{À=JÓ‡{{ä=±{{È˘€=Ìá{{è√=Ë{{„=IÓ√á{{ã◊]=ÊÖ{{„=·{{€

========ÊÖ{{„=·{{€=É{{u]Á=Ÿ{{”=åÍ{{ä`i=“á»j{{ä]Á=—{{Èá�◊]=⁄Ë{{ú=Ô{{ÿ√=g{{”Ë”=Õ{{◊_=Ó{{Û€=á�‹ƒ�j{{ä]
=====â{◊]=›ÿ{ã◊]=Œ^ƒ{ñ_=Ó{m˘m=·{€=án”_=‚Ë‘È=·◊=]Ö„=‚dÀ=I·€â◊]=·€=±fláœ=g”]Ë‘◊]=<€

===Ó{{Í‘ÿÃ◊]=4È^{{ƒ∫^e=�]É{{q=�]4{{ìœ=�̂{{‡€à=2{{jƒÈ=Ó‡{{ä=‚Ë{{Íÿ€=±{{m˘m=·{{‘◊Á=J�Ï�á{{.]=Ü^‹ƒj{{ä˘◊
===ÌÉ{{u]Á=Ìá{{€=Ìá{{.]=⁄Ë{{u=ÜÁÉ{{j◊=Ó‡{{ä=‚Ë{{Íÿ€=;Û{{€=Î◊]Ë{{u=“á»j{{ãi=å‹{{è◊^À=JÓ{{ÍqË◊ËÍ£]Á
===========JÌá{€=á{è√=Óƒf{ãe=ÌÉ{∫]=ÊÖ{„=·{€=2{”_=ÌÉ{€=Ÿ{fœ=õÜ˙]=Ô{ÿ√=lá‰ø=Ì^Í§]=·‘◊Á=WΩ–À

ä=å‹è◊]=fiá„Á=ŒËám˜È======‚Ë{ó«=º=4{�}=É{u=≤c=õÜ˙]=Ô{ÿ√2==Á_3=====]Ö{7Á=IÓ‡{ä=‚Ë{Íÿe
===⁄˘{{}=�]É{{q=�̆ ÍÛ{{ñ=pÉ{≠=ŒË{{ä=ÏÖ{{◊]=4Í{{»j◊]=‚Ë‘Í{ä30===‚_=Î{{„=Ó{{rÍj‡◊]Á=JÓ‡{{ä=‚Ë{Íÿ€

Èj=·‘‹=========Ì^{Í§]=Âœá»j{ãi=ÏÖ{◊]=·€â{◊]=·{€=ΩÍ{ãe=Òâ{q=⁄˘{}=Ìá.]=]Áá‹ƒjãÈ=‚_=^flÇ^Ãu_
J<–i=≈‹j¶=≤c=ÜË�ji=Î‘◊=õÜ˙]=Ôÿ√=

‹ƒjã∫]=^flÇ^Ãu_=========·{‘∂=Â{fldÀ=I⁄^{Í•]=‚^{‡√=^{‡–ÿú_=]Ñc=[‚Ë‰f{èÈ=]Ñ^{€=IÒ¯˜{„=‚Áá
=====≈{€=Ó◊Ë‰{ãe=]Ë{ÃÍ‘jÈ=o{Íû=�̂Ím]ÜÁ=±‰�qË€=]ËflË‘È=‚_=·‘∂=·Èá‹ƒjã∫]=‚`e=çÉ™=‚_
=====õÜ˙^{{e=ÂÍf{{é=g{”Ë”=Õ{{�è�j”]=]Ñc=I�̂�Í{ãe=�̆ n{{€=’◊Ö{{◊=há{ó‡◊Á=JŒÉ{{7]=g{”Ë‘◊]

===Ô{{ÿ√=Ω{{–À=ÏË{{j≠=ÊË{{q=‚_=É{{�q�ÁÁ=á{{‰‡◊]=Ó{{f”Ë”=⁄Ë{{u10%==·{{€=I�Ö{{ÚÉ‡√=I±r{{ã”˙]
========Já{‹§]=l^{Èá‘◊]=·{€=Ô{ÿ√_=l^ÈËj{ã€=‚Ë{ÿ‹≠=o{Íû=·Èá‹ƒjã∫]=4eÉi=Ïá¨=‚_=·‘∂
=====á{{n”_=�]É{{ãq=‚Ë{{v�‡‹�È=É{{œ=›‰fld{{À=IÔ{{ÿ√_=É{{ÈÉ£]=g{{”Ë‘◊]=x�{{ä=Ó{{ÍeÑ^q=k{{fl^”=]ÑcÁ

J]áq=›ÿ„Á=IÌËœ=án”_=�̂€^¿√Á=�̂ú^èfl=
=̄ =�̂ {{óÈ_=Ó{{ÿuá◊]Á===Óÿ‘{{è€=Ó{{È_=õá{{ƒi=-=====Óƒ{{óe=^{{„à^©c=“á»j{{ä]=Ë{{◊=Ô{{ju==J‚Áá{{œ

|Ëfl=Ó‡ÍÃä=Ü]á«=Ôÿ√=Ô‡fi=‚_=·‘∂=ÓÍÚ^óÃ◊]=Ó‡ÍÃã◊^À=-====�̂{€^¥=Â{i]Öe=Õj‘€=ÎÛÍe=fi^¿fl
=====I·{{‘∂=Á_=JÌÉ{ÈÉ√=⁄^{{Íq_=É{€=Ô{{ÿ√=·ÈáÀ^{{ã∫]=Ó{◊^√c=Ô{{ÿ√=ÜÇ^{œ==É{{Í‹†=I’{{◊Ñ=·{€=�̄ É{{e

=·Èá‹ƒjã∫]========‚_=·{‘∂=I≈{œ]Ë◊]=ºÁ=JÓ{ÿuá◊]=É{€=Ô{ÿ√=k{È^‰flá‰À=áÃ{í=ÓqÜÉe=l^q˘m=º
óÀ_=Ô‡ƒ€=]Ö7=‚Ë‘È=========^{‰‹œ^ú=≈{€=Ì4»{í=ÓÍÚ^{óÀ=Ó‡ÍÃ{ä=Ÿ{äáfl=‚_=·{‘∂=Â{flc=^‡ÿœ=]Ñc=Ÿ

=======õË{Íf◊]=’{ÿi=‚^{óju]=·{‘∂Á=JÌÉ{‹.]=Óf{ì�∫]=õËÍf◊]=±È˘€=IŸ‹°=^‹ÍÀ=I^‰ÿ‹™Á
É‡√=⁄ËíË◊]I=]Ö‰eÁ=·‘∂=±€`i=‚^‘ä=·Èâ„^q=·€=‚ÁÇ=l˘‘è€=ÓÍjãqË◊==ÓÍ√^‹jq]Á

á◊]=l^‡Ú^‘◊]=·€=Ì4f”=Ç]É√_=Ÿ–fl=·√=sj‡i=;◊]=’ÿi=·€JŸÈËú=É€_=⁄˘}=ÌÉé]=



  الحياة في ممر بطيء -8

- 103 - 

========Ó{ñ3Ã€=Ó{ÿÚ^„=Ó{‡‘ª=l^{Í‹”=‚Ë{‘È=‚_=·{‘∂=^{≥=Ÿ€`j◊]=|ÁáeÁ=IÉÈÉq=·€Á
====Á_=�]á{‰¿€=á{èf◊]=<{e=·€=‚Áá‹ƒjã∫]=Ò¯˜„=‚Ë‘È=‚_=õáÃÈ=gfä=÷^‡„=åÍ◊=I·€â◊]=·€
=====I�Ö{{ÚÉ‡√=IÓ{{Ãÿj®=l^{{q^u=:{ÿi=o{{Íû=l^{{‡Ú^‘◊]=4eÉ{{i=·{‘∂=‚^{{”=]Ñd{{À=J�̂ {{Íÿ–√=Ô{ju

====Ó{{ÿ∏=Ÿ{{”=·‹{{óji=‚_=·{{‘∂=̇ =Ó‹‹{{ì€=l^{{fl^Í”á{{«]===ÓÍqË◊Ë‘Í{{äÁ=xÈá{{èi=l]Ñ=õ
JŸ‹ƒÿ◊=±ÈÜÁáñ=

====o{Íu=JÏÇ^{ƒ◊]=ÕÈáƒj◊^{e=IÓÍu=l^Íóƒj€=]ËflË‘È=‚_=≤c=Ôju=‚Áá‹ƒjã∫]=t^j≠=·◊
========JÓÈá{{èf◊]=l^{{‡Ú^‘◊]=≤c=ÓÍflË‘Íÿ{{ä=Ó{{œ^œÜ=·{{€=Ïá{{‰¶=/^{{ƒ€=∆Üà=‚¸]=�̂{{‡‘ª=xf{{í_

===Ò]â{{{q_=·{{€=�̂{{{¨â€=sj{{{‡È=‚_=Ó{{{Í‡–j◊]=ÊÖ{{7=º^{{{ñc=áÈË{{{�j◊=·{{‘∂Á==Ó{{{ÍflÁ3‘◊cÁ=ÓÈË{{{ó√
===xf{ìÈ=É{œ=I⁄^n∫]=ŸÍfä=ÔÿƒÀ=JÓÍ«^€É◊]Á=ÓÍqË◊ËÈâÍÃ◊]=I±jÃÍøË◊]=^jÿ‘e=fiË–i=ÓÍ√^‡�í]

=Ìá”]Ñ=›Í‹ìi=�̂‡‘ªA4€^ã≥=k�f�n�i@====á”]ÁÖ{◊]=’{ÿi=Âfèi=IÓÈáèf◊]=Ó»€Ç˙]=·√=�̂ñË√
===̨ ]=l^f{{ä^vÿ◊=�̂{{Í◊^u=ÌáÀË{{j∫]=ÓÍÀ^{{ñ˛]======‚_=�̂{{fÈáœ=k{{fnÈ=É{{œ=Iå{{‘ƒ◊]=Ô{{ÿ√Á=JÓ{{ÍflÁ3‘◊

========Ófÿ{ì◊]=fi^{ãq˙]=l]ÁÇ_=t^{jflc=·{€=Ó{Í◊^ƒÀ=á{n”_=Ë{„=h^ã§]=à^©˛=ÓÈËó√=ÌÇ^€=ÕÍÍ‘i
==�̂{{{‡‘ª=‚Ë‘Í{{{ä=I≈{{{œ]Ë◊]=ºÁ=JŸ{{{‹ƒÿ◊AÓ{{{Í‹‡i@===JÓ{{{ÍqË◊ËÍe=Ó{{{–Èá�e=ÓÍeË{{{ä^u=l^{{{flË‘€

======à^{©˛=ÓÍf{{ì√=l^‘f{èe=Ó{Í‹œá◊]=l^f{{ä^§]=⁄]Éfj{ä]=›j{{È=‚_=�̄ ^{‹ju]=á{n”˙]Á==4n{{‘◊]
=====l^f{ä^§]=·{€=�̄ É{e=l^‘f{è◊]=ÊÖ„=Ÿn€=fiÉ�jãi=Iáñ^§]=kœË◊]=º=ÔjuÁ=W⁄^‹√˙]=·€
==========Ó‘f{é=Ó{Í‹‡i=‚Ë{‘i=É{œÁ=JÏÇ^{ìjœ¯]=÷Ëÿ{ã◊^e=˜{f‡j◊]Á=Ïá{èf◊]=Ÿ{–ƒ◊]=Ì^”^-=ÓÍ‹œá◊]
===========É{œÁ=JÓ{È]Éf◊]=Ö{‡€=^‰ƒÍ‡{ìi=·{€=á{n”_=Ó{◊Ë–ƒ€=Î«^{€Ç=sÍ{ãfl=·{€=≈�œ=·€=ÓÈËó√=ÓÍfì√

gÍ”ái=�̂óÈ_=�̂fä^‡€=‚Ë‘È====ÜË{�i=≈{€Á=JÓÍ√^‡�í]Á=ÓÈËó√=l^‘fé=·€=ÎÿÀ^‘i=sÈâ€
=^ÍqË◊Ë‡‘iËfl^‡◊]Nanotechnology======IÎ{§]=4{«Á=Î{§]=±{e=�̂uË{ñÁ=Ÿœ_=âÍÍ‹j◊]=xfìÈ=I

JÓfä^§]Á= ^€É◊]=±e==IÎ√^‡�í¯]Á=ÎƒÍf�◊]=±e=
==========‚_=·{‘∂=Ÿ{‰À=JÎ{‹ÿƒ◊]=⁄^{Í•]=%^{√=≤c=á{ñ^§]=k{œË◊]=º=l˘€`{j◊]=ÊÖ{„=Î‹j‡i

=≈€=[Ó–Í–u=xfìi¯=]Ö„=I’◊Ñ=========Ô{ÿ√=·ÈÜÇ^{œ=^{‡flË”=Çá{.=pÉ{≠=ŒË{ä=^{€=�̂ÛÍé=‚_=<ƒÈ
=======^{‡ÿƒÀ=^{‹”=Ó{Í‡–j◊]=l^{Íÿ‹ƒ◊]=Ô{ÿ√=Â{ãÃfl=_Éf∫]=—Íf�i=^‡‡‘∂=I·‘◊Á=JÒÎè◊]=’◊Ñ=ŸÍ¢
====pÉ{≠=‚_=·{‘∂=ÒÎ{é=Ï_=‚dÀ=IÎÃ‘È=^≥=ÓÿÈËú=ÌÉ∫]=kfl^”=]Ñc=VÓÍƒÍf�◊]=l^Íÿ‹ƒ◊]=≈€

=„Ç^{Ãu_=Á_=áèf◊]=Ë‡e=á‹jä]=]ÑcÁ=JpÉ≠=ŒËä====’{ÿi=‚Ë{‘i=É{œF=›?]Ñc?====‚Ë{ñáƒjÈ=EÌ4f{”
=======∆Áá{è‹”=�̂ÈÉ{°=‚c=JÒ^{ÈâÍÃ◊]=±fl]Ë{œ=Ë{ä=^{ÍqË◊Ë‡‘j◊]=ÉÍ–È=·◊=�ÖÚÉ‡√=I�Œ^”=âÍÃvj◊
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====‚Ë‘Í{ä=IÒ^{‹ÿƒ◊]=·{€=Éu]Á=ŸÍ£=Ófã‡◊^e=�̂�fn€=�̆ ‹√=‚Ë‘È=Éœ=ÏÖ◊]=IÏáèf◊]=fiË‡Í£]
JŸÍq=‚ËÍÿ€=Á_=IÕ◊_=Á_=IÓÛ€=Âe=ô‰fl=]Ñc=ÎÃ‘È=^≥=�̂vñ]Á=

=Ö{{}`fl=^{{flË√Ç=======áÈË{{�i=Ÿ{{í]ËflÁ=Ì^{{Í§]=É{{Íœ=Ô{{ÿ√=Ô{{–ffl=ŒË{{ä=^{{‡fl`e=Ÿ{{Ú^Ãj∫]=Õ{{œË∫]
======g{Í”ái=‚c=[Ò^{óÃ◊]=Œ^{è‘jä]=⁄Ë{u=’{◊Ñ=·‹ójÈ=]Ñ^‹À=JËì–◊]=^„ÇÁÉu=Ë™=^‡jÍ‡–i

Í‰Íä=ŒÉ‰e=Ó‹‹ì€=Óä^ãu=l^‡Ú^”Ù====�̂{Íÿ”=Ó{ÈÇ^ƒ€=·ú]Ë€=≤c=Ò˘”Á=⁄^äÜc=ÓÍfl^‘€c
¯=l^{{‹‰€=à^{{©˛=‚¸]=Ô{{ju=_=≈{{€Á=J�̂ {{Í◊^u=^‰–ÈÉ{{ìi=·{{‘∂=‚Ë{{‘i=É{{œ=l^{{‡Ú^‘◊]=ÊÖ{{„=‚

JÓÍfl^ãflc=‚Ë‘i=·◊=^‰ãÃfl=^‰fldÀ=I‚^ãfl˛]=^„_Ée=ÓÍ‡–j◊=ÓÍÚ^‰fl=si]Ëfl=
============áƒ{èÈ=É{œ=[Ó{fÈá»◊]=l^{flË‡Í‘◊]=ÊÖ{„=ÜÉ{œ=⁄Ë{u=�̂{í^}=�̂{‹„=Ÿ{‹™=‚_=^{‡◊=Î»f‡È=Ÿ„
=====‚^{{”=]Ñd{{À=JÅË{{ã∫]=ÊÖ{{‰e=Ïá{{èf◊]=å‡{{£]=⁄]Éfj{{ä]=≈{{œËj◊=àâ–j◊^{{e=ç^{{‡◊]=·{{€=‚Á4n{{‘◊]

^–f◊]Ò=È=̂{‡Ú^‘◊]=·€=gÿ�j=====l^{iËeÁá◊=⁄^{.]=x{ãÃi=‚_=ÓÍfl^{ãfl˛]=lRobots====ÌáeÉ{€=ÓÈË{ó√
===========å‡{{£]=⁄]Áà=Ó{{ÍvqÜ_=^{{‡flâ°=k{{fl^”=]Ñc=I’{{◊Ñ=≈{{€=Jõ]á{{–fl¯]=ám˜{{fl=É{{œ=^{{‡fldÀ=I�̂{{Ím]ÜÁ
==========≤c=≈{ÿ�jfl=;{◊]=ÓÍfl^{ãfl˛]=l^{‡Ú^‘◊]=·{√=]Ñ^{€=Ó{œÉe=⁄Ò^{ãjfl=‚_=^{‡Íÿ√=g¨=ÂfldÀ=IÏáèf◊]
=====‚Ë{ó«=º=Â{fl_=Œá{ƒfl=‚_=�̆ {ƒÀ=^‡r√âÈ_=JÉÍ”`j◊^e=ÎÚ^ÈâÍÃ◊]=^‡ÿ‘é=åÍ◊=J^‰Íÿ√=Ó¿À^-]

=Ó‡{{ä=‚Ë{{Íÿ€=====^{{flÇ^Ãu_=xf{{ìÈ=É{{œ=I‚¸]=·{{€=·{{€_=‚ÁÇ=≈e^{{í==çÁˆÜ=Á_=á{{ìœ_=‚^–Í{{ãe=Á_=[
===Ó{ÿÍÿ–◊]=‚Áá{–◊]=⁄˘}=�]4n”=ÎÚ^ÈâÍÃ◊]=^‡ÿ‘é=4»i=É–◊=IÒÎé=Ÿ”=›«áeÁ=[2”_=Ó»€Ç_Á

JÓÍœáƒ◊]=l^√^‹£]=Õÿj®=±e=Óƒä]Á=l^À˘j}]=fiËÍ◊]=÷^‡„Á=ÓÍñ^∫]=
====·{{√=2{{”_=�̂{{flÁâ®=IÓ{{q^§]=É{{‡√=I�É�ƒ�Í{{ä=^{{‡‹¿ƒ€=‚_=·{{ø_===‚_=·{{‘∂=^{{€=—{{Èáú

ÓÍfl^{{ãfl˛]=|Áá◊^{{{e=Ô√É{{�È=-===^‰{{ÿn¥=^{{‹”=IÌâ{{Í‹∫]=Ó{{Íÿ–ƒ◊]=^{{‡jÍ‡e=I^{{‡‹Íœ=Ó{{√Ë‹¶=I^{{‡jÀ^–m
===JÉ{Íÿ�j◊]Á=Ófl^Í{ì◊^e=ÌáÈÉq=ŸÚ^ã∫]=ÊÖ„=‚_=’é=¯Á=JÓÈá‘Ã◊]Á=IÓÍ‹ÿƒ◊]Á=IÓÍ‡Ã◊]=^‡i]à^©c

====âÍÃ◊]=›‰ÿ‘{{é=‚^{{”=�̂{{È_=I^{{flÇ^Ãu_=≤c=Ó{{Èá„Ë£]=^‡jÍfl^{{ãflc=Ÿ{{–fl=·{{€=^{{‡‘¥=]Ñd{{À=IÎÚ^{{È
^€=Ò^–e=≤c=⁄ËíË◊]=·‘∂=I�ÖÚÉ‡√=Ján”_=›‰€=Ë„=

^€=Ó◊`ã€=Ô–fiÁ==========á{èj‡iÁ=Ÿ{uái=I‚^{ãfl˛^e=Ó‰Íf{é=l^{‡Ú^”=—{ÿ}=�̂{‡‘ª=‚^{”=]Ñc
=============å‡{£]=‚d{À=Iá{}a=ÒÎ{é=Ï_=·{√=�̂{€^¥=�]É{ÍƒeÁ=JÉ{Íƒe=É{u=≤c=ÓÍ{äÉu=Ó◊`{ã€=‚Ë{‘◊]=2√

=á{}_=pÜ]Ë”=gfãi=‚_=Á_=I]Ö‰”=›Í¿√=∆Ááè∫=≈À]É◊]=É–ÃÈ=Éœ=Ïáèf◊]=]==Á_=IÓÈÇ^{ìjœ
=============·{€=l^{‡Ú^”=^‡j–f{ä=‚Ë{‘i=^{≥ÜÁ=JÓ{ÈÉq=ÌÜË{ìe=g{”Ë‘◊]=ÜÇ^{»fl=‚_=Ÿ{fœ=^{‡◊]Áà=^{„4«
========k{ãÍ◊=õÜ˙]=‚_=x{ñ]Ë◊]=·{€F=Ó{‹Ú˘∫]=g{”]Ë‘◊]=›{¿ƒ€=lá‹ƒj{ä]Á=õÜ˙]=“^�fl=tÜ^}
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========Ó{Ífl^‘€c=‚d{À=Ig{Èá«=∆Ë{fl=≤c=Á_=^{flÇ^Ãu_=≤c=Ó{‹‰∫]=ÊÖ{„=k◊a=Ò]ËäÁ=JE‚¸]=Ôju=^‰‡Íe=·€
◊]=2√=Ü^èjfl¯]=========Ïá{»iÁ=IÓ{e]Öq=Ìá{‘À=Ô{–fi=^{ÍqË◊Ë‡‘j◊]=Ó�{ä]Ëe=Â{Íÿ√=Ìá�Í{ã◊]Á=‚Ë‘

[‚Ë‘◊]=Ü^Í‰fl]=≈€=“ËÃj∫]=“áƒ◊]=]Ö„=Ÿn€=Ÿ€^ƒjÍä=ÕÍ”=V⁄]˜ã◊]=|á�e=
==========Ó‹�{ñ=≈e^{ã◊]=Ÿ{ìÃ◊]=º=^„^‡{äÜÇ=;{◊]=‚Ë{‘◊]=Ü^{Í‰fl]=î{Æ=^{‹ÍÀ=ÓÍ‡€â◊]=Ç^€¸]

========º=^{ÍqË◊Ë‡‘j◊]=’{ÿi=Ÿ‘{é=‚Ë‘Í{ä=Õ{Í”=±‹�j{◊=Ó{◊Á^ß=Ó{È_=‚_=Ôju=�]Éq==Ÿf–j{ã∫]=
ÉÍƒf◊]I===========‚_=Â{‡‘∂=·{€=JÁÉ{£]=Ó{∂É√=‚Ë‘j{ä=Ìá{ñ^§]=⁄Ë{Í∫]=Ò]á–j{ä]=Ô{ÿ√=�]Ç^‹j√]

====·{‘∂=]Ö{‰”=�̂{ƒ‹j¶=‚`”Á=^‡◊=ÁÉfÈ=Éœ=[Ó‡ä=‚ËÍ◊ái=Êá‹√=�̂ÍqË◊Ë‡‘i=�̂ƒ‹j¶=ÜËìjÈ
Ô{{ÿ√=JÒÎ{{é=Ï_=—{{–≠=‚_===·{{€=^{{‰fldÀ=Ik€É{{–i=^{{‹‰€=I^{{ÍqË◊Ë‡‘i=Ó{{È_=‚c=I’{{◊Ñ=·{{€=›«á{{◊]
ñ^}=Ô–fi=‚_=õ3Ã∫]==Ó{Èá¿fl=kfl^”=]Ñc=I⁄^n∫]=ŸÍfä=ÔÿƒÀ=JÒ^ÈâÍÃÿ◊=ÓÍä^ä˙]=±fl]Ë–ÿ◊=Óƒ

=̂{{€=Â{{flc=Ÿ{{Ú^–◊]=^‰q^j‡j{{ä]=º=ÓvÍv{{í=ÓÍf{{ã‡◊]===Ó√á{{ä=àÁ^{{rjÈ=‚_=·{{‘∂=ÏÇ^{{€=›{{ãq=·{{€
======º=IÓ‡{ä=‚Ë{Í◊ái=Êá{‹√=‚^{”=‚cÁ=Ô{ju=IÎqË◊Ë‡‘j◊]=É‰£]=ŸèÃÈ=ŒËä=�ÖÚÉ‡√=IÒËó◊]

==‚^{”=]Ñc=Âfl_=Ë„=IÌÜË�}=án”˙]Á=JÒËó◊]=âq^u=áã”======Ô{ÿ√=IÎ{ój–È=›{‰€=æ^{èfl=Ÿ{”
=====Ó{œ^�◊]=ÜÇ^{ì€=Œ]â‡j{ä]=Ü]á‹j{ä]=Ÿ‘èÈ=ŒËä=I�ÖÚÉ‡√=IÓœ^�◊]=ôƒe=÷˘‰jä]=IŸœ˙]

JÂ€É–i=‚^”=^‹‰€=<–j◊]=≈‹jr‹ÿ◊=�]4�}=�]ÉÈÉ‰i=ÓÈ^‰‡◊]=º=‚Ë‘◊]=º=Óu^j∫]=Ìá§]=
Ç^f∫]=—Íf�jeı=======·{‘∂=IÓ{Í√]Ë◊]=l^{‡Ú^‘ÿ◊=Õ{Èáƒi=≈{äÁ_=Ôÿ√=ÓÍä^ä˙]=ÓÍÚ^ÈâÍÃ◊]

====�̂{–u=ÓÍ{ä^ä_=l^{f–√=ÓÈ_=õáƒÈ=ÉÍƒf◊]=Ÿf–jã∫]=º=‚Ë‘◊]=Ü^Í‰fl]=‚^”=]Ñc=^‹ÍÀ=ovffl=‚_
==Õ{{íË◊=�̆ {{„_=·Ú^{{”=‚Ë{{‘È=Î{{‘◊Á=JÒ^{{–f◊]=ŸÍf{{ä=ºA�∆]Á@==�]ÜÇ^{{œ=‚Ë{{‘È=‚_=g{{¨=Â{{fldÀ=I

˘”=ÓäÜ^‹∫]Á=4‘Ãj◊^À=Jl^€Ëÿƒ∫]=Ó£^ƒ€=Ôÿ√=====Ó{£^ƒ€=fiâÿj{ãi=l^ú^{è‡◊=‚^{qÑËµ=^‹„
^€=IÎ◊^j◊^eÁ=Jl^€Ëÿƒ‹ÿ◊=[‚Ë‘ÿ◊=ÓÍÚ^ÈâÍÃ◊]=Ó◊^§]=Ôÿ√=]Ö„=^‰ñáÃÈ=;◊]=g◊^�∫]=

======ÏÖ{◊]=gf{ã◊]=Ë{„=]Ö{„Á=JÓœ^�◊]=ÉÈÉfi=Ë„=l^€Ëÿƒ∫]=Ó£^ƒ∫=ÌâÍ‹∫]=x€˘∫]=·€=Éu]Á
========Ç]É{€˛^e=h^{j‘◊]=]Ö{„=Â{Íÿ√=≈{fú_=ÏÖ{◊]=s�◊^{ƒ∫]=Ó‹ÿ”=Ωeáe=Îó–È===JÒ^{eá‰‘ÿ◊=Î{ãÍÚá◊]

‹jƒiÁ=====Ÿ{”=º=Ó‘ÿ‰j{ã∫]=Ó{œ^�◊]=Ó{Í‹”=ÉA={ek@=bit=======Ó{Í‹‡ÈÇ=l]Ü^{fj√]=Ô{ÿ√=l^{€Ëÿƒ∫]=·{€
==========ÌÜ]á{{u=Ó{{qÜÇ=·{{€=Ó{{fÈáœ=ÌÜ]á{{u=Ó{{qÜÉe=/^{{ƒ∫]=Ÿ{{‹ƒÈ=^€É{{‡√=É{{ÈÉfj◊]=⁄Ò^{{ójÍÀ=JÓ{{ÈÜ]áu
===ÇÉ{{fjjÀ=I�̂{{€^¥=⁄^{{ƒÀ=4{{«=Ë{{™=Ô{{ÿ√=l^f{{ä^§]=›{{¿ƒ€Á=Îfl^{{ãfl˛]= ^€É{{◊]=Ÿ{{‹ƒÈÁ=JÂ{{�Íß

4ÀÁ=l^Í‹”==�]Òâ{q= ^€É◊]=sj‡È=I⁄^n∫]=ŸÍfä=ÔÿƒÀ=JÌÜ]áu=Ÿ‘é=Ôÿ√=ÌÉÚ]â◊]=Óœ^�◊]=·€=Ì
========^{‰ƒ‡∫=Ó{í^}=É{È2i=Ó{√Ë‹¶=≤c=l^f{ä^§]=·{€=4n{”=t^j°Á=I›ã£]=ÌÜ]áu=·€=�̂‹�ñ



 الأخيرةئق الثلاث الدقا

- 106 - 

==Â{fqË≥=Ÿ‹ƒi=ÏÖ◊]=Âi]Ñ=—�‡∫]=≤c=ÌÜÁÉ‰∫]=ÌÜ]á§]=ÊÖ„=`è‡€=≈fji=·‘∂Á=JÜ^‰ìfl¯]=·€
==j{{≠=ÏÖ{{◊]Á=Il^{{€Ëÿƒ∫]=Ó{{£^ƒ€=====Óf{{ä^u=lâ{{©_=]Ñc=I⁄^{{n∫]=ŸÍf{{ä=Ô{{ÿƒÀ=Jl^{{€Ëÿƒ∫]=Ö{{ffl=›

=VÓÍe^ã§]=ÓÍÿ‹ƒ◊]1  +2 ==3=⁄�Éfjã�È=I�ÖÚÉ‡√=I)2=Eke==·€∫]=l^€ËÿƒÓÿ}É∫]=F1==Á2==k{fe=E
=·€=Éu]Á∫]=l^€ËÿƒÓqá�∫]=F3========Ö{f‡i=É{œ=Óf{ä^§]=‚d{À=IÓÍe^{ã§]=Ó{Íÿ‹ƒ◊]=â{�r‡�i=^€É‡√Á=JE

====⁄Éfj{{ãi=IÎ◊^{{j◊^eÁ=IŸ}É{{◊]=l^{{€Ëÿƒ€F2=Ek{{e=======≈{{‡¥=Î{{‘◊=^{{‰fldÀ=IŸ{{ƒÃ◊^eÁ=JÉ{{u]Á=k{{fe
=====4{{{«=l^{{{€Ëÿƒ∫]=ÊÖ{{{„=|á{{{�i=‚_=Ó{{{◊¸]=Ô{{{ÿ√=g{{{¨=IÇ]É{{{ãfl¯]=·{{{€=^{{{„á”]ÁÑ=l^{{{√Ë‹¶
===º=ÌÇ^{Èà=Î{ój–i=’◊Ö◊Á=IÓäË‘√=4«=IÕÈáƒj◊^e=IË-]=ÓÍÿ‹√Á=JkœÁ=Ÿ”=º=ÓÈá„Ë£]

At˘j√¯]@=Entropy====={ä^ä_=l^Í{ñÜ_=Ô{ÿ√=Il^{€Ëÿƒ∫]=Ó{£^ƒ€Á=≈∑=‚_=ÁÉfÈ=I]Ö‘„Á=J=ÓÍ
J‚Ë‘◊]=t˘j√]=≈ÀáÈÁ=ÌÇËqË∫]=Óœ^�◊]=IÓäË‘√¯=ÌÜËìeÁ=I�̂‹ju=Œâ‡jãÍä=I�]Éq=

=====Ó{{Í√]Ë◊]=l^{{‡Ú^‘◊]=≈{{‹j¶=^{{‰‰q]ËÈ=;{{◊]=ÇÁÉ{{§^e=�̂{{Íÿ€=‚Ë{{ãÈ]Ç=‚^{{∂áÀ=á{{‘À=-=
=========Ω{–À=á{‘ÃÈ=Â{fl_=Ë{◊=I^{€=Ó√á{ãe=Ó{œ^�◊]=É{ÈÉfi=≤c=Ó{q^§^e=ÉÍ–∫]=-=====‚Ë{‘◊]=Ç2{È=^€É{‡√

=ÜÇ=‚_=Ë{„=ÉÍÍ–i=⁄Á_=JÏÜ]áu=lË€=Ë™=========Ó{qÜÇ=·{€=Ô{ÿ√_=‚Ë{‘i=‚_=g{¨=Ò^{Íu˙]=ÌÜ]á{u=Ó{q
==========Ò^{ÈâÍÃ◊]=±fl]Ë{œ=ÇÉ{°=I�̂{Ífl^m=J^{‰‡€=—ÀÉ{ji=·{◊==ÌÜÁÉ{‰∫]=ÌÜ]á{§]=‚dÀ=¯cÁ=I^‰�Íß=ÌÜ]áu
=====Â{fl_=x{ñ]Ë◊]=·{€Á=J^{‰�Íß=≤c=Óœ^ú=≈èi=‚_=ÓÍÚ^ÈâÍÀ=Ó€Ë¿‡∫=^„É‡√=·‘∂=;◊]=Ó√áã◊]

¯======Ë{rj‡È=%=]Ñc=Ó{ÿÈËú=ÌÉ{∫=]Ëÿ»j{èÈ=‚_=Ò^{Íu˚◊=·‘∂======·{€=2{”_=Ó√á{ãe=ÌÜÁÉ{‰€=ÌÜ]á{u=]
J^‰‡€=›‰ìÿ¢=Ó√áä==========Ò^{Íu˙]=^{‰ÍÀ=ÇÉ{fÈ=;{◊]=Ó√á{ã◊]=Ô{ÿ√=Ô{flÇ_=�]É{u=≈ói=æÁáè◊]=ÊÖ„

===]Ö{„=ÇÁâ{È=Ìáu=Óœ^�◊=ÜÉì€=÷^‡„=‚Ë‘È=‚_=Ë„=Îä^ä˙]=æáè◊]Á=JÓÍ‹ju=ÌÜËìe=Óœ^�◊]
=====̂{7=ÜÉ{–€=ÜÇ^{ì∫]=ÊÖ{„=Ó{À^”=‚_=≤c=‚ËãÈ]Ç=îÿÆÁ=JÇËœË◊^e=ÏËÍ§]=ÏÜ]á§]=—ÀÉ◊]==‚_

=========º=Âq]Ëj{{ä=Ó{{Í√]Ë◊]=l^{{‡Ú^‘◊]=Ó{{À^”=‚_=Ô{{ju=IÉ{{Íƒf◊]=ÎflË{{‘◊]=Ÿf–j{{ã∫]=º=⁄Ò^{{óji
JÓœ^ú=Ó€à_=ÓÈ^‰‡◊]=

====ÌÉ{€=⁄Ë{ú_=Ì^{Í§]=ÉÍœ=Ôÿ√=Ò^–f◊]=I≤Á˙]=JÎ√Ë◊]=É€_=Ó◊^ú˛=‚^jÿÍäÁ=÷^‡„=I‚¸]Á
========Ë{„=�̄ Ë{–ƒ€=�̂{ñ]3À]=‚Ë{ãÈ]Ç=≈{ñÁ=É{œÁ=JÌ2{•]Á=4‘Ãj◊]=Ó√áä=ÌÇ^Èà=IÓÍfl^n◊]Á=WÓ‡‘ª

=‚_===========Ÿ{{fœ=·{€=l^{€Ëÿƒ∫]=Ó{£^ƒ€=Ó√á{{ä=Ô{ÿ√=É{‹jƒi=·€â{◊]=ÜÁá{{≥=^{€=·Ú^{‘◊=Ó{Íi]Ö◊]=Ì2{•]
===========Ü^{{‘À_=lÇ]Çà]=^{{‹ÿ”=I∆á{{ä_=Ó€É�j{{ã∫]=Ó{{£^ƒ∫]=Ó{{Í◊a=k{{fl^”=^{{‹ÿ”=V·Ú^{{‘◊]=’{{◊Ñ
======fiÉ�j{ãÈ=J2{”_=Ó√á{ãe=IÁÉ{fÈ=^{‹”=I·€â◊]=Îó–‡ÈÁ=I·€â◊]=ÌÉuÁ=º=·Ú^‘◊]=ŒÜ^ƒ€Á

={{Í•]=Ó{{È]ÁÜ=º=ÓÍÿ{{ã€=Ó{{–Èá�e=õ]3{{À¯]=]Ö{{„=IÎ{{‹ÿƒ◊]=⁄^A±‡{{j◊]=Ó{{óÍe@=lá{{eÁÜ=^{{‰Ã◊˜∫=I
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ÜËÀÁ]========JÎflÁáiË{Ífl=›{©=x�{ä=Ô{ÿ√=êÍ{ƒi=Ó{Í√]Á=l^{‡Ú^”=·€=≈‹j¶=Óìœ=Î‘°=;◊]=IÇÜ
========‚_=^{≥Á=J^{„ÇËqÁ=â{Èâƒj◊=Ó{ÍÚ^Í‹Í‘◊]=·{€=�̄ É{e=Ó{ÈÁË‡◊]=l^Íÿ‹ƒ◊]=l^‡Ú^‘◊]=ÊÖ„=fiÉ�jãiÁ

==IÓ{{{ÍÚ^Í‹Í‘◊]=l˘√^{{{Ãj◊]=·{{{€=l]á{{{∫]=Œ¯b{{{e=∆á{{{ä_=Ó{{{ÈÁË‡◊]=l˘√^{{{Ãj◊]=l^{{{‡Ú^‘◊]=‚d{{{À
=====Îfl^{{ãfl˛]=ç^{{Í–∫^e=ÌÉ{{u]Ë◊]=Ó{{Ífl^n◊^À=J4n{{‘e=2{{”_=Ó√á{{ãe=l^{{€Ëÿƒ∫]=/^{{ƒi=Ó{{ÍflÁáiËÍ‡◊]
===========⁄Á˙=’{{j≠=^€É{‡√=�̂{fÈá–i=ÎÚ]É{e=ÎflÁáiË{Í‡◊]=›r‡{◊]=≈{‹j¶Á=J›„É{‡√=l]Ë‡{ä=ÌÉ{√=ÏÁ^{ãi

^€=‚^√áäÁ=Ó–ÍœÉ◊^e=ÜË�jÈ=Â‡‘◊Á=Iáèf◊]=<e=≈€=Ìá€=J›‰”ÜÉÈ=
=={{�‡fi=‚_=¡{{§]=ÒË{{ä=·{{€Á˛]=ÊÖ{{„=Î===É{{Íƒf◊]=Ÿf–j{{ã∫]=º=Ò^{{–fÿ◊=ÓÿÍ{{äË”=ÓÍrÍi]3{{ä

==========É{{ÈÉfi=Ó√á{ä=k{fl^”=I∆á{ä_=l^{{€Ëÿƒ∫]=Ó{£^ƒ€=k{fl^”=^{‹ÿ”=V:ÿ{{ä=g{fl^q=Ô{ÿ√=ÏË{�‡È
===========�̂{iË€=Ÿ‘{èÈ=]Ö{„=‚_=Òá{∫]=·{¿È=É{œ=JÓ{u^j∫]=^„ÜÇ^{ì€=Œ]â‡j{ä]=’{◊Ñ=Ÿn€Á=2”_=Óœ^�◊]

=======Á=JÊÁÜ^{jÆ=‚_=·{{‘∂=ÏÖ{◊]=ÎÚ^{ÈâÍÃ◊]=Ÿ‘{è◊]=‚^{{”=�̂{È_=I^{flÇ^Ãu˙=�̂{Í‹ju==Ó◊`{{ã∫]=·{‘◊
===========IÓ{√Ü^e=ÓÈË{ãi=÷^{‡„=‚Ë{‘i=‚_=·{‘∂=Â{fl_=‚Ë{ãÈ]Ç=á{‰ø_=É{–À=J]Ö{‘„=ÌÜÁáó◊^e=kãÍ◊
=======æ^{{èfl=⁄ˆ^{{ói=≈{{€=fiÒ˘j{{i=Î{{‘◊=�̂Í¨ÜÉ{{i=Âú^{{èfl=Ó√á{{ä=Ò^{{�ede=^{{‰fqË≥=≈{{‹j.]=fiË{{–È

‚Ë‘◊]-====Ifi�Ë{‡€=ÜË{ú=Ÿ{”=⁄˘}Á=J�̂‹Ú]Ç=Ç]Çâi=·€â◊]=·€=�Ç�É�∫=l^fä=º=⁄Ë}É◊]=I�̆ n€=Ÿ–‡◊
=◊=x�‹{{ã�È=‚_=g{{¨========ÌÉ{{ÍÃ∫]=Ó{{œ^�ÿ◊Á=ÇÉ{{fj◊^e=—e^{{ã◊]=ΩÍ{{è‡◊]=ÜË{{�◊]=l¯Á^{{ß=·{{€=ÌÜ]á{{vÿ

JÎ◊^j◊]=ΩÍè‡◊]=ÜË�◊]=º=fi]É�jä¯]=Ÿq_=·€=’◊ÑÁ=I›”]3◊^e=
========{�‡fji=;{◊]=Ó{Í§]=l^{‡Ú^‘◊]=Ê�á{�f¢=ÏÖ{◊]=Îi]Ö{◊]=·€â{◊]=Ÿn‹Íä=̨ ]=ÊÖ{„=Ô==ÓÍrÍi]3{ä

======{‹j.]=Õ{œËi=k{œÁ=‚˙=IÎ{ó–‡∫]=Î{–Í–§]=·€â{◊]=·€=á»í`À=á»í_=�]Òâq===�̂{‹Ú]Ç=‚Ë{‘È=≈
===‚c=⁄Ë{–◊]=≤c=ÇË{√_=<‡‘◊Á=J⁄Ëú_A=É{e˙]=≤c@========ÇÁÉ{§]=≈{€=Ÿ{€^ƒjfl=‚_=^{‡Íÿ√Á=IŸ{ÈËú=·{€à

=======î{vÀ=·{€=I‚Ë{ãÈ]Ç=·�Í{eÁ=JÎ„^{‡i˘◊]=≤c=·€â{◊]=ŸÍ∂Á=áÃì◊]=≤c=ÇÜ]Ë∫]=ŸÍ¥=VÓñÜ^ƒj∫]
===‚^{”=‚cÁ=Ô{ju=�̂Í„^‡j€¯=‚Ë‘È=‚_=·‘∂=Îi]Ö◊]=·€â◊]=Î◊^∑c=‚_=IÇÁÉ§]=ÊÖ7=ΩÍãe

∑c===========Ó{Íu=l^{‡Ú^”=·{€=≈{‹j.=·{‘∂=VÓ{è„É€=ÓÍÚ^{ìude=É‰{èjãÈÁ=J�̂{Í„^‡j€=ÇÜ]Ë{∫]=Î◊^
==========I�̂{{ÍÀáu=IÉ{e˙]=≤c=Ô{–fÈ=‚_=IfiË{Í◊]=Ïá{èf◊]=≈‹j.^{”=I‚^‘{ã◊]=ÇÉ{ƒ◊=Â{ãÃfl=Ëj{ã∫^e

====^„Ü]É{–€=Ó{Í◊^∑c=Ó{œ^ú=fiÉ�jä]=]Ñc6×3010==⁄Ë{q======å‹{è◊]=t^{jfl=⁄Ç^{ƒÈ=›œá{◊]=]Ö{„Á=I=={{◊8=
JΩ–À=l^√^ä=

Î–Í–§]=ÇËÿ•]=·‘◊Á=====·{€=ÌÇÁÉ{ß¯=Ó{Í‹”=Ó£^ƒ€=Ôÿ√=ÌÜÉ–◊]=·€=án”_=gÿ�jÈ
===‚_=·{{‘∂=Â{{fldÀ=I ^€É{{◊]=l¯^{{u=·{{€=ÇÁÉ{{ß=ÇÉ{{√=^{{€=·Ú^{{”=É{{‡√=‚^{{”=]Ñd{{À=Jl^{{€Ëÿƒ∫]
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=======‚_=<{{ƒÈ=]Ö{{„=‚d{À=IÉ{{e˙]=≤c=Î{{–e=Ë{◊Á=JÓ{{Ãÿj�∫]=Ü^{‘À˙]=·{{€=ÇÁÉ{{ß=ÇÉ{ƒe=Ω{{–À=á{‘ÃÈ
==�̂{‰À^i=ÁÉ{fÈ=]Ö‰”=ÇËqÁ=J�]Ü]á€=^‰e=4‘Ãj◊]=g¨=^‰ãÃfl=Ü^‘À˙]=====fiË{‘ß=∆Ë{fl=ÇË{qË”

==≈{‹jr‹ÿ◊=Óf{ã‡◊^e=ÏÜÁáó◊]=·€=xfìÈ=IÇÁÉã∫]=“^œâ◊]=]Ö„=·€=l˘À�◊Á=J÷˘7^e=ÂÍÿ√=-=
—Ú^À=ÉÍuÁ=·Ú^‘◊=Á_=-==Ò^‹‡◊]=Ÿí]ËÈ=‚_=·€=‚ÁÇ=ÓÈ_ÉuÇÁ=====º=�]ÉÈÉ{é=�̂ÈÉ{°=|á{�È=]Ö{„Á=J

====^‰iÜÇ^{{ì€=Ó{{Ífl^‘€c=·{{€=∆á{{ä_=ÌÜË{{ìe=á{{�fji=ŒË{{ä=ÌÇ^{{∫]=‚˙=Il]Ö{{◊^e=É{{Íƒf◊]=Ÿf–j{{ã∫]
”=€=î�{{é=⁄Á^vÍ{{ä=^{{≥ÜÁ=JÓ{{Í«^€Ç=ÌÇ^{{‹=Ë{{‡ÈáiËÍ‡◊]=fi]É�j{{ä]=∆Ü^{{e=Á_=ÜË{{‰j=Ó{{ÍflË‘◊]=l]

JÎÿ–ƒ◊]=Âú^èfl=É€=≈ÍäËj◊=�̂‹Ú]Ç=ÌÇËqË∫]=^µc=Ó«Á]á∫]=
={ä]ÜÇ=›¿ƒ€=º=�̂‡‹ñ=‚ËãÈ]Ç=õ3ÃÈÂi^=-=======⁄Ë{u=I≈{œ]Ë◊]=º=IÊ4{‘Ãi=›{¿ƒ€=ÜÁÉ{È

==É{{{Íƒf◊]=Ÿf–j{{{ã∫]=º=Ó{{{Í√]Ë◊]=l^{{{‡Ú^‘◊]=4{{{ì€=-=ƒ◊]=l^{{{Íÿ‹ƒ◊]=‚_==l^{{{‡Ú^‘◊]=ÊÖ{{{7=Ó{{{Íÿ–
=============Ó{◊^§=Ó{◊a=Î{„=Ó{Í‹œÜ=Óf{ä^u=‚_=’{é=¯Á=JÓ{Í‹œÜ=Óf{äËu=Ó{Íÿ‹√=·{€=∆Ë{fl=≤c=�̂{‹Ú]Ç=á�ì�j��i

^€=⁄Ëu=�̂–ÍœÇ=�]Éu=Âq]Ëi=’◊Ö◊Á=IÌÇÁÉß========á{}_=∆]Ë{fl_=÷^{‡„=I·{‘◊Á=JÊâ{r‡i=‚_=·{‘∂
======EÓf{ä^§]F=Ìá�{ã∫]=Ë{„=ΩÍ{ãf◊]=^{‰qÑËµÁ=Jç^Í–◊^e=l^fä^§]=›ä^e=Œáƒi=IÌâ‰q˙]=·€

∫]========·{‘∂=IÓ{Í◊^n€=Ó{◊^u=ºÁ=IÜ]á‹j{ä^e=Ìá�{ã∫]=ŸÈÉ{ƒje=l^e^{ã§]=Ò]áqc=·‘∂Á=JÓ–◊â‡
==========l�Ë{{Ãi=ç^{Í–◊^e=l^f{ä^§]=‚d{À=IÎ◊^{j◊^eÁ=Jl¯^{{§]=·{€=�]ÇÁÉ{ß¯=�]ÇÉ{√=÷^{‡„=‚Ë{‘È=‚_
======ÌÇÁÉ{ß=Ó{Í‹”=Ω{–À=/^{ƒiÁ=‚â{j¢=‚_=·‘∂=;◊]=IÓÍ‹œá◊]=l^fä^§]=l]ÉÈÉ°=ôƒe

∫]=4Ãèi=#=]Ñc=Jl^€Ëÿƒ∫]=·€ç^Í–◊^e=Ófä^u=Ü]á«=Ôÿ√=l^€Ëÿƒ=-====∆^{ñÁ_=⁄˘{}=·€=I�̆ n€
=^{{„^È]Áà=Á_=Ó{{ÈÇ^€=fi^{{ãq_-====·{{‘¥=]Ñc=I]Ö{{‘„Á=JÌÇÁÉ{{ß=4{{«=ÁÉ{{fi=Óf{{ä^§]=ÌÜÉ{{œ=‚d{{À

====ÇÉ{ƒe=åÍ{◊=á{‘ÃÈ=‚_=Âfl^‘€de=xfìÈ=^≥áÿÀ=Iç^Í–◊^e=Ófä^v”=Ÿ»jèÈ=‚_=“ËÃj€=·Ú^”
Ü^‘À˙]=·€=ÇÁÉß¯I=Ü^‘À_=·€=ÇÁÉß¯=ÇÉƒe=·‘◊Á=Ãÿj®ÓJ=

¯=^{{{‡fl_=¡{{{§]=ÒË{{{ä=·{{{€Á=^{{{€=Œá{{{ƒfl==Óf{{{ä^v”=Ÿ{{{‹ƒÈ=Ÿ{{{‘”=‚Ë{{{‘◊]=‚^{{{”=]Ñc
=̄ =Â{{{ãÃfl=‚Ë{{{‘◊]=‚_=�›{{{‘◊]=Ò^{{{ÈâÍÀ=á{{{iÁ=JÓ{{{Í‹œÜ=Óf{{{ä^v”=Á_=ç^{{{Í–◊^e==‚Ë{{{‘È=‚_=É{{{e

A�Ô{{�‹�‘�€@F8F*E=-=f€=IÏ_‡===Â{{í]Ë}=Ó{{À^”=º=Ó{{ÍA=Óÿ{{ìÃ‡€=l^{{fmÁ@===^{{‰‡€=á{{n”_A==l^{{À˘j}]
Óÿí]Ëj€@¯=^‡fl_=^‹”=JçÉu=Çá¶=]Ö„=·‘◊Á=J==�̂–u=›‰Ãfl=====Î«^€É{◊]=æ^{è‡◊]=±{e=Ó{œ˘ƒ◊]

¯=^{{≥áÀ=WÎÚ^{{ÈâÍÃ◊]Á=Ïá{{‘Ã◊]===›{{‘◊]=Ò^{{ÈâÍÃe=l]2{{•]Á=Ü^{{‘À˙]=Ω{{eÜ=Óú^{{ãfe=·{{‘∂
J^‡„=^‰äÜÉfl=;◊]==

                                                        
* =ke^m=›‘◊=l^Ã√^ó€=Ÿ‘èe=ÇËqË€=IÏ_=J-=J›q3∫] 
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===IÉ{Íƒf◊]=Ÿf–j{ã∫]=º=IÂq]Ëjä=ÓÍu=l^‡Ú^”=‚_=’é=˘À=IŸ–ƒ◊]=ÓƒÍfú=kfl^”=�̂È_Á
======≈{{€Á=JÓ{{œ^�◊]=ÜÇ^{{ì€=Ó{{À^‘◊=ÎflË{{‘◊]=É{{ÈÉfj◊]=VÓ{{ÍÚ^‰‡◊]=Ó{{ÍÛÍf◊]=Ó{{€à˙]===Â{{fl_=ÁÉ{{fÈ=I’{{◊Ñ

{eA^‰Íÿ√=gÿ»j◊]@===========4m`{i=⁄Ò^{ójÍäÁ=JÇË{ÿ•]=·{€=�̂{√Ëfl=g{ãj‘i=‚_=l^{‡Ú^‘◊]=’{ÿj◊=·{‘∂
=======̄ =ÏÖ{{{◊]=‚Ë{{{ãÈ]Ç=ËÈÜ^‡Í{{{ä=º=�̂ÛÍ{{{èÀ=�̂ÛÍ{{{é=‚Ë{{{‘◊]=Ô{{{ÿ√=^‰i^ú^{{{èfl====�]4n{{{”=p3{{{‘È

==̄ =ÜË{„Ç=É{€=Ôÿ√=Ô–fiÁ=I^‰i^q^§======^{‰i^Èá”Ñ=3{†=IÓ{ÿ€^}=Ô{ì°==·{€==ÕÍ{ói=‚_=‚ÁÇ
È=Ç^‘◊^e=I�̂ÛÍé=^‰Í◊c==========I“Ñ^{u=›Í{¿‡i=—{Èáú=·{√Á=Já{ójß=‚Ë{”=º=Ó{‹ÿ¿◊]=ÒÁÉ{„=á{‘ƒj

======4{«=�]ÇÉ{√=á{�f¢Á=Ü^{‘À˙]=·{€=ÇÁÉß=4«=ÇÉƒe=á‘Ãi=‚_=l^‡Ú^‘◊]=’ÿi=‚^‘€de=Ô–fÈ
[’◊Ñ=·€=án”_=≈ÿ�jfl=‚_=·‘∂=]Ñ^€=≤dÀ=JhÜ^rj◊]=·€=ÇÁÉß=

=Ü]á‹j{{ä]=á{{n”˙]=ÌÜË�{{ä˙]=Î{{„=‚Ë{{‘◊]=ÌÜ]á{{u=lË{€È=É{{œÁ=J^flá{{ì√=4ú^{{ä_=±{{e=Ó
=^‡È_Ü============Â{e=`{f‡i=^{‹”=�̂{Í‹ju=ÁÉ{fÈ=ÏÖ{◊]=‚Ë{‘◊]=æ^{�™^e=]Ë{‹j„]=·Èá{}aÁ=Ÿ{ä]Ü=‚_=ÕÍ”

=====·{ã°=≈{€Á=Jç`{Í◊]Á=IÓ{Í€Éƒ◊]Á=IÇ^§˛]=ÓÃãÿÀ=ÉÍÈ`j◊=ÓÈÜ]á§]=l^Í‹‡ÈÉÿ◊=Îfl^n◊]=‚Ëfl^–◊]
=======É{{œ=‚Ë‘◊^{{À=J^{€=É{{u=≤c=Ó{Ãÿj®=ÌÜË{{í=›{{äáfl=‚_=^{‡fl^‘€de=xf{{í_=I‚Ë{‘◊]=›{{ÿƒ◊=^{‡‹‰À

====={–◊]=x{ìÈÁ=JÎ{‰j‡È=·{◊=Â{‡‘◊Á=IÕœËjÈ=======·{◊=Â{‡‘◊Á=I�̂{ƒfú=Ó{ÈÜ]á§]=l^Í‹‡ÈÉ{ÿ◊=Îfl^{n◊]=‚Ëfl^
Jº^–n◊]=ÇËÿ•]=‚ÁÇ=ÌÜÁáó◊^e=⁄Ë≠=

==̄ =É{œ=I≈{œ]Ë◊]=º=========ËÈÜ^‡Í{{ä=^‰Ã{ìÈ=;{◊]=ÒË{ã◊]=·{{€=Ó{◊^§]=’{ÿi=Ÿ{n≥=ÜË{{€˙]=‚Ë{‘i
=====IÇ2{ÈÁ=≈{äËjÈ=^€É{‡√=�̂{fÈá–i=�̂‹¿j‡€=Ô–fÈ=‚Ë‘◊]=‚_=õ3À_=I‚¸]=Ôju=Ik‡”=J‚ËãÈ]Ç

¯=Éœ=õ]3À¯]=]Ö„=·‘◊Á====l^e]á�{ñ]=·{€=ÉÈÉƒ◊]=ÜÉì€=Î„=ÓÍeÑ^£^À=J�̂vÍví=‚Ë‘È
===========Ÿ{≠=‚_=·{‘∂=fiË{Í◊]=ÊÉ‰{èfl=ÏÖ{◊]=“^{�‡◊]=≈{ä]Ë◊]=ÎflË{‘◊]=fi^{¿jfl¯]Á=IÎflË{‘◊]=‚à]Ëj◊]
=====›�{{óji=‚_=·{{‘∂=I⁄^{{n∫]=ŸÍf{{ä=Ô{{ÿƒÀ=JÉ{{Íƒf◊]=Ÿf–j{{ã∫]=º=�]É{{Í–ƒi=á{{n”_=›Í{{¿‡i=Â{{ÿß

=Jl^„^†¯]=Õÿj®=º=≈äËj◊]=Ó√áä=º=ÓÃÍÃ�◊]=l^À˘j}¯]=====Ò]ÇË{ã◊]=hË{–n◊]=≈{‹rji=É{œÁ
============≈{{äËjÿ◊=kj{{è∫]=4m`{{j◊]=Ô{{ÿ√=⁄Ç^{{fj∫]=^‰eÖ{{q=g{{ÿ»jÈ=^€É{{‡√=�̂{{óƒe=^‰{{óƒe=≈{{€=Ó‹�{{ó◊]
=======ÇË{ä˙]=g{–n◊]=‚^{”=^{‹ÿ”=Â{fl_=á”Ö{j‡◊=VÓfÈá«=ÓãÀ^‡€=≤c=Ó◊^§]=ÊÖ„=ÏÇ˜jä=JÎflË‘◊]
===‚Ë‘Í{ä=ÎÚ^{‰‡◊]=g–n◊]=‚dÀ=I‚^f–m=›vj◊]=]ÑdÀ=J∆áä_=Êá�fiÁ=Éé_=ÂiÜ]áu=kfl^”=Iá»í_

=2{”_========IÎ{{ãÍÚá◊]=⁄]˜{ã◊]Á=JÓÍ{ãÍÚÜ=Ó{{f–√=á{�fj◊]=Ó{Íÿ‹√=Î{œ˘iÁ=IÌÇÁá{{e=á{n”_=Î◊^{j◊^eÁ=I
=̂{{€=Ë{{„=I‚Ë{{‘ÿ◊=É{{Íƒf◊]=Ÿf–j{{ã∫^e=—{{ÿƒjÈ=^{{‹ÍÀ==Ò]ÇË{{ã◊]=hË{{–n◊]=t^€É{{fl]=Ó√á{{ä=k{{fl^”=]Ñc

=======hË{–m=�̂{‹Ú]Ç=÷^{‡„=‚Ë‘j{ä=I�Ö{ÚÉ‡√=I’◊Ö{”=kfl^”=]ÑdÀ=Já�fj◊]=Ó√áä=Ì]Ü^.=ÓÍÀ^”
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=◊]=Ó�{{ä]Ëe=I·�€˜{{i=‚_=·{{‘∂=Ò]ÇË{ä==”Ë„=Óƒ{é_=·{{€=^‰{{ÿ‹°=;{{◊]=Ó{œ^�Í=·{{€=�]ÜÉ{{ì€=I…{{‡
======;{{◊]=l^e^{{ã§]=4{{èi=Jl^f{{ä�◊=Ó{{q^§]=Î{{»ÿÈ=^{{≥Ü=I�̂{{Í‡–i=4f{{}=≈{{‹j.=ÌÉ{{ÍÃ∫]=Ó{{œ^�◊]

=====÷^{€=⁄ÁÉ{fl]ÜÁ=sÍ{e=‚ÁÇ=‚^{ÍÚ^ÈâÍÃ◊]=^{„]áq_-=======Õ{”=Ô{ÿ√=Ó◊`{ã€=Ó{ãÀ^‡∫]=ÊÖ{„=‚_=≤c=Î{”
======{í]ËjÈ=^{‰e=;{◊]=Ó{–ÍœÉ◊]=Ó√á{ã◊]=Ô{ÿ√=I›ä^u=Ÿ‘èe=IÉ‹jƒiÁ=kÈáÃ√===≈{äËi=õ^{Ã´]=Ÿ

J≈œ]Ë◊]=º=àËÃÈ=ÏÖ◊]=Ë„=Ò]ÇËã◊]=hË–n◊]=fi^vj◊]=ItÑ^‹‡◊]=ôƒe=ºÁ=W‚Ë‘◊]=
=====fi^{¿‡◊]=ŸÈÉ{ƒi=Ó{◊Á^v≥=›‰{ãÃfl_=^flÇ^Ãu_=fiË–È=‚_=⁄^‹ju]=�̂óÈ_=‚ËãÈ]Ç=ÓÈ]ÁÜ=kÿ‹„_
=======Ò^{{ÈâÍÃ◊]=^{{∫^√=çÜÇ=É{{–◊=J›„Ü^{{‹√_=⁄Ë{{ú=Ô{{ÿ√=‚Ë¿À^{{≠=o{{Íû=‚Ë{{‘ÿ◊=“^{{�‡◊]=≈{{ä]Ë◊]

==’{fl]áÀÁ=ÁÜ^{e=‚Ëq=ÓÍ‘ÿÃ◊]===========�Ÿ�}É{�È=‚_=�̂{Í‡–i=fiÉ{–j€=≈{‹j.=·{‘∂=^{‰e=;{◊]=ŸÚ^{äË◊]=á{ÿfi
==========J›‰jvÿ{ì∫=ï^{}=ÎeÑ^{†=›Í{¿‡i=4eÉ{j◊=fiË{r‡◊]=l^{”áu=Ô{ÿ√=Ó{ÃÍÃ�◊]=l˘ÈÉƒj◊]=ôƒe

===l^{{f‘ÈË‘◊]=É{{u_=Ü]É{{€=êÈË{{èj◊=Ó{{ÈÁËfl=Óvÿ{{ä_=fi]É�j{{ä]=·{{‘∂=I⁄^{{n∫]=ŸÍf{{ä=Ô{{ÿƒÀ=-=
===e=fiÉ�{ìÍ◊=Î{ó∂Á=^{€=g”Ë”=·€=ÓƒÀÇ=Ô–ÿjÈ=oÍû=ÎÃ‘i=I�̆ n€====›{}à=Ÿ{‹ƒÈ=Jå‹{è◊^

====4m`{{j◊]=‚_=≈{{€Á=J�]É{{q=Ó{{ÃÍÃú=ÌÜË{{ìe=Ìá{{.]=º=å‹{{è◊]=Ü]É{{€=4Í{{»i=Ô{{ÿ√=fi]É�{{í¯]=’{{◊Ñ
========—{{–vj∫]=|^{{Èâfl¯]=‚^{{”=IÉ{{ƒe_=å‹{{è◊]=⁄^{{–jfl]=‚^{{”=^{{‹ÿ”=VÎ{{‹”]ái=Â{{fl_=¯c=IΩÍ{{ãe
=======�̂{{À˘j}]=gf{{ãi=‚_=Ó{{uâuâÿ◊=·{{‘∂=IÓÍÚË{{ó◊]=l]Ë‡{{ã◊]=·{{€=4n{{”=É{{€=Ô{{ÿ√Á=J2{{”_

‹è◊]=ke3œ]=]Ñc=�]4�}======{¶=⁄É{fji=o{Íu=Iá{}a=›{©=·{€=å====Ó{‰q]Ë€=≤c=ÓÿÍÛ{ñ=Ó{‰q]Ë€=Çá
�Éƒi=========ÊÖ{‰e=fiË{r‡◊]=·{€=ÇÉ{√=Ó{£^ƒ€=—{Èáú=·{√Á=JÌá{.]=2√=å‹è◊]=Ü^ã€=ÕÍ‡√=Ÿ‘èe=⁄

====‚_=^{≥Á=J≈{‹j.]=ÌÉ{Ú^Ã◊=^‰€]É�jä]Á=ÓÍ‘ÿÃ◊]=fi^ãq˙]=ÉÍœ^‡√=·ÈË‘i=·‘∂=IÓ–Èá�◊]
=̄ =Â{fldÀ=I›”]3iÁ=›�óji=l]4m`j◊]=ÊÖ„====›{r§=ÇÁÉ{u=====›‘vj{◊]=·{‘∂=;{◊]=l^{€Ë¿‡∫]

Ó–Èá�◊]=ÊÖ‰e=^‰e=-====<€â{◊]=É{ƒf◊]=·{€=ÉÈâ€=≈€Á=J÷^‡„=á}_Á=^‡„=Ì4»í=Ìâ”Á=-=¯===’{é
�̂ÍÀ^”=�̂jœÁ=^flÇ^Ãu_=Œáìi=k°=‚Ë‘Íä=Âfl_=º=-=Jl]á.]=≈Í∑=Ôju=’Èá°=·‘∂=

¯=ÓÃÿ‘j∫]=ÓÍflË‘◊]=ÓäÉ‡7]=ÊÖ„========ÓÍÚ]Ë{èƒ◊]=Ó{ÍƒÍf�◊]=pÇ]Ë{§]=≈{€=åÀ^{‡ji=‚_=É{e
]=========Ÿ{ìÃ◊]=º=^‡Ã{íÁ=^{‹”=I�̂{Í◊^–m=ÌÉ{Í–∫]=É{Íœ^‡ƒ◊]=tÜ^{}=l]á{.]Á=fiËr‡◊]=≈ÀÉ‡i=^‰ÍÀ=;◊

======“á»j{ãÈ=Ó{Íf‘ÈË”=Ó{£^ƒ€=—{Èáú=·{√=Ìá¶=›Í¿‡i=ÌÇ^√c=‚_=áÿfiÁ=ÁÜ^e=ÉqÁ=ÉœÁ=J≈e^ã◊]
2210 ==Î◊]Ë{{u=º=pÉ{{≠=Î{{ƒÍf�◊]=“â{{‹j◊]=‚_=¡{{§]=ÒË{{ä=·{{€Á=JÓ‡{{ä1910==I]Ö{{‘„Á=IÓ‡{{ä

fÈ=^‹”=IÓ€Ëãß=Ó”áƒ∫]=‚dÀ=======^{flÇ^Ãu_=‚d{À=IÓ{ÿe^–∫]=Ó{Íu^‡◊]=·{€Á=JÓ{ƒÍf�◊]=Óvÿì∫=IÁÉ
====kj{èj◊]=Ó√á{ä=É{‹jƒi=Jl^f‘ÈË‘◊]=·€=4n‘e=2”_=fi^ãq`e=›‘vj◊]=≤c=‚ËÿíËjÈ=Éœ
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=====‚d{À=Il]á{.]=Ÿ{€^”=·{√=oÈÉ§]=É‡√Á=Jfi^ãq˚◊=ÓÈÜ]É∫]=l^√áã◊]=Ôÿ√=�̂óÈ_=ÎƒÍf�◊]
==�̂{{Û�e=á{{n”˙]=l^√á{{ã◊]Á=J‚Ë{{‘◊]=≈{{äËi=≈{{€=Ωf{{‰i=l^√á{{ã◊]=ÊÖ{{„===Ó{{£^ƒ∫]=Ÿ{{ƒ†=�̂{{óÈ_

√^‡�í¯]Í====̄ =·È4m`{j◊]=·{‘◊Á=I�̂{Û�e=á{n”_=Ó=======I·€â{◊]=ÜÁá{≥Á=J^‰{ãÃfl=Ó√á{ã◊^e=‚^{ì–‡È
============·{{‘∂=^{‰ÍÀ=;{◊]=Ó√á{ã◊]=·{€=Ÿ{œ_=≤c=Ωf{‰i=‚_=·{‘∂=Î{ƒÍf�◊]=“â{‹j◊]=Ó√á{ä=‚_=ÁÉ{fÈ
============ÜÁá{≥=IÂ{fl_=Î{„=Ó{‹‰€=Ó{Ífl^‘€c=]Ö{„=|á{�È=J‚Ë{‘◊]=›Í{¿‡i=ÌÇ^{√c=±{äÉ‡‰∫]=·€=Ó√^‹£

∂=I·€â{{◊]======Îfl^{{ƒi=‚Ë{{‘e=›‘vj{{◊]=·{{€=É{{Èâ∫]Á=É{{Èâ∫]=—{{–°=‚_=Ó{{ÿœ^ƒ◊]=l^{{‡Ú^‘ÿ◊=·{{‘
===º=ÒÎ{{é=Ÿ{{”=Ô{{ÿ√=Ó{{Í‡–j◊]=á�Í{{ãi=Ô{{ju=Iî–‡{{◊]=·{{€=É{{Èâ€Á=É{{Èâ€=·{{€=Ì4n{{‘◊]=ÊÇÜ]Ë{{€

JÎ√^‡�í¯]Á=ÎƒÍf�◊]=±e=âÍÍ‹j◊]=ÎÃjÆÁ=ÓƒÍf�◊]=
==========Ó{{œ^ú=ÇÉ{{fi=Ó{{Èá‘Ã◊]=l^{{Íÿ‹ƒ◊]=’{{ÿi=‚_=Ë{{„=‚Ë{{ãÈ]Ç=Ÿ{{Íÿvj◊=Î{{ãÍÚá◊]=õ]3{{À¯]

=ÌÜËìe==Ó{œ^ú=’ÿ‰j{ãi=ÓÍfl^ãfl˛]=ÓÈá‘Ã◊]=l^Íÿ‹ƒ◊]=‚_=º=gÈÜ=¯Á=JÓÍ‹juJ====õ]3{À¯]=Î{–eÁ
=̄ =l^{{€Ëÿƒ∫]=Ó{{£^ƒ∫=Ÿ‘{{é=Ï_=‚`{{e=á{{ñ^§]=k{{œË◊]=Ô{{ju=�̂{{‹Ú^œ===�̂{{‡$=≈ÀÉ{{È=‚_=·{{€=Â{{◊=É{{e

==�̂ {{ÈÜ]áu=�̂{{Í‹‡ÈÇ===Ö{{„=‚Ë{{‘È=¯_=ê„É{{∫]=·{{€Á=J�̂Èá»{{í_]=====^{{∫^√=k{{fm_=É{{–À=J�̂{{€^¥=�̂vÍv{{í
Á=k�‡�e=â◊Ü^èi=l^fä^§]====Il]Ü^{–ÿ◊=Ìáe^{ƒ◊]=ÓÍjã◊^f◊]=ÄÈÜ]Ëì◊]=Óãä˜€=·€=IÜ�Á]Éfl¯=Õ◊ÁÜ

=========Ó{ÍÚ^ÈâÍÃ◊]=l^{€Ë¿‡∫]=ô{ƒe=‚_=<{ƒÈ=]Ö{„=J_É{f∫]=o{Íu=·{€=·‘ª=çË‘ƒ◊]=h^ã§]=‚_
=====̂{€F=É{ÈÉfi=‚ÁÉ{e=l^{€Ëÿƒ∫]=/^{ƒi=‚_=·‘∂========‚_=Òá{‹ÿ◊=·{‘∂=JEõ]3{À]=Çá{¶=]Ö{„=⁄]â{È

===Ü^{{‘À˙]=·{{€=ÇÁÉ{{ß=4{{«=ÇÉ{{ƒe=á{{‘Ãi=Ó{{€Ë¿‡€=Ÿ{{Í�jÈ{{€=·==·{{€=∆Ë{{fl=Ï_=≤c=Ó{{q^§]=‚ÁÇ
==̂{€=�̂v{ñ]Á=åÍ◊Á=>Óœ^�◊^e=Ç]É€˛]=========l^{€Ëÿƒ∫]=≈{∑=Ô{ÿ√=ÌÜÇ^{œ=ÊÖ{‰”=Ó{€Ë¿‡€=k{fl^”=]Ñc

========^{{‹”=Ig{{ÿ�jÈ=Ó{{ÛÍf◊]=·{{€=Ó{{‰À^i=4{{«=l^{{€Ëÿƒ∫=h^{{ãj”]=Ï_=‚˙=I^{{‰j£^ƒ€=≤c=ÓÀ^{{ñc
=====JêÈË{{èj◊]=·{{€=ÌÜ^{{é˛]=â{{ÍÍ¥=Çá{{.=·{{‘È=‚cÁ=Iá}b{{e=Á_=Ÿ‘{{èe=Ó{{œ^�ÿ◊=�]É{{ÈÉfi=IÁÉ{{fÈ

Ö◊Á=====̄ =É{œ=|^{vÿ∫]=4{«=·Ú^{‘◊]=]Ö{„=‚dÀ=I’◊========‚_=·{‘∂=Â{‡‘◊Á=JÂ{◊Ëu=·{€=%^{ƒ◊]=÷ÜÉ{È
J�̂óÈ_=›ÿ≠=‚_=Â‡‘∂=^≥ÜÁ=J‚^”=ÏÖ◊]=‚Ë‘◊]=á”ÖjÈ=

====J·€â{{◊]=·{{€=‚á{{œ=É{{€=Ô{{ÿ√=Ò^{{‹ÿƒ◊]=4{{‘Ãi=Ô{{ÿ√=á{{ój≠=‚Ë{{”=ÌÜË{{í=lÑËvj{{ä]
======Òâ{q=Ë{„=Î{q˘j√¯]=áÈÖ{fj◊]=⁄˘{}=·{€=Ç]áú^e=Ωv‡È=‚Ë”=º=êÍƒfl=^‡fl`e=õ]3À¯]Á===·{€

==̂{€=·{‘◊Á=JÓÍ‹ÿƒ◊]=ÓÀ^–n◊]=ÜËÿ‘◊ËÀ=========É{”`jfl=‚_=·{‘∂=Ÿ{„Á=[õ]3{À¯]=]Ö{„=lË{fm=É{€
=≤c=�̂‹ju=ÏÇ˜i=ÓÍÚ^ÈâÍÃ◊]=l^Íÿ‹ƒ◊]=ÓÀ^”=‚_=·€ÔñËÀ=[⁄˘™]Á=

===ô{ƒe=^‰€É�j{ãÈ=;◊]=�]Éq=ÓÍ√^ÀÉ◊]=Ó–Èá�◊]=ÂÍ◊c=x‹ÿi=ÏÖ◊]=Ò^Íu˙]=›ÿ√=·√=]Ñ^€Á
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======[<ÈÁÜ]É{◊]=ÜË{�j◊]=·{√=∆^ÀÉ{ÿ◊=Ò^{Íu˙]=Ò^‹ÿ√=======s√â{€=ôœ^{‡i=·{€=`{è‡È=›‰{ÿƒÀ=ÇÜ=‚_=·{ø_Á
======Ô{{flÇ_=º=Ó{{È4€Éi=‚Ë{{‘i=‚_=õ3{{ÃÈ=Ó{{ÍÚ^ÈâÍÀ=Ë{{œ=^„áÈÉ{{i=x{{ñ]Á=Ÿ‘{{èe=Ó{{ÍÚ^‡e=Ó{{Íÿ‹ƒ◊
======JÎÚ]É{{e=±{{ú=·{{€=^{{€=∆Ë{{fl=Ÿ‘{{é=Ô{{ÿ√=õÜ˙]=x�{{ä=Ô{{ÿ√=Ì^{{Í§]=l_É{{e=^{{≥Ü=J^{{7=Ëj{{ã€

====‘{èe=ÌÉ{–ƒ∫]=l^Í{óƒj∫]=·{€=Ó‘fé=Âflc=IÉ–ƒ€Á=<«=ÎÛÍe=fi^¿fl=fiËÍ◊]=ÏËÍ§]=Œ˘»◊]Á=Ÿ
======�̂{ÀË}=^{≥Ü=I‚Ë{óÀáÈ=±ÍqË{◊ËÍf◊]=‚_=≈{€Á=J—ÍœÇ=Ÿ√^Ãi=º=ÓƒÍÀÜ=ÓqÜÇ=≤c=Ó√Ë‡j∫]Á=·–j€

Ôÿ√=ŸÍ◊Ç=Ï_=I<ÈÇ=õá»◊=<‹ñ=Ô‡ƒ€=·€======�̂v{ñ]Á=l^{e=Â{fldÀ=IÜË{�j◊]=º=Îr‰‡∫]=fiÉ–j◊]
=======Ö{‡€=I�̂{fÈá–i=É{u]Á=Ê^{†]=º=IfiÉ{–i=É{œ=^€=�̂ÛÍé=‚_=IÒ]Ëä=Éu=Ôÿ√=IÒ^‹ÿƒ◊]=4»◊Á=Ò^‹ÿƒÿ◊

Í§]=l`èfl====Ô{ÿ√Á=JÌÉ{u=á{n”_=fiÉ–j◊]=‚_=âÍµ=‚_=º=Óÿ‘è∫]=Ÿn‹jiÁ=JõÜ˙]=x�ä=Ôÿ√=Ì^
[fiÉ–i=ÏÖ◊]=^€=IÓœÉ◊]=ÂqÁ=

===̂{{–f◊]=ïË{{ìü=Ó–e^{{ã◊]=l^{{èœ^‡∫]=lâ{{”áiIÒ=====Á_F=l^{{€Ëÿƒ∫]=±{{e=|^{{Ã‘◊]=Ô{{ÿ√
==t˘j{√¯]Á=Efi^{¿‡◊]=-=========^{{‰i]Ñ=É{û=l^{€Ëÿƒ∫]=Ÿ{„=·{‘◊Á=JÜ^{{ìjfl¯]=—{–vjÈ=�̂{‹Ú]Ç=t˘j√¯^{eÁ
;◊]=ÓÍ‹‘◊]=Î„==========4n{€=Ü^{‘À˙]=⁄˘{}=�̂{Ír‰‡€=õË{•]=‚c=I’{◊Ñ=≈{€Á=[^{‰e=›j{‰fl=‚_=g¨=

Ì2•]=ÓÍ√Ëfl=Ë„=›‰∫]=‚_=º=gÈÜ=¯Á=JÕi^7]=ŸÍ◊Ç=ÌÒ]á–”=-====I�̂{‹Í‹ƒi=á{n”_=Ë™=Ôÿ√=IÁ_
J^‰‡€=Ç^ÃjãÈÁ=≈�‹r�i=;◊]=l^€Ëÿƒ∫]=ÓÍ√Ëfl=

=̂{{€=É{{u=Ô{{ÿ√=I‚Ë{{‘◊]=_É{{e==̀ {{èfl=I·€â{{◊]=ÜÁá{{≥Á=J�̂{{fÈá–i=Ó‡”^{{ä=Ó{{◊^u=º=IŒá{{ƒfl=
=====ÜË{�i=ÄÈÜ^{i=Ë{„=�]Ñc=‚Ë{‘◊]=ÄÈÜ^jÀ=JfiËÍ◊]=^„]áfl=;◊]=ÓÍÚ^ÈâÍÃ◊]=l^€Ë¿‡∫]=º=∆Ë‡j◊]Á=Ô‡»◊]

==JÓœÜ^Ã‹”=]Ö„=ÁÉfÈ=J›¿‡∫]=ÉÍ–ƒj◊]=
=======⁄Ë{–È=Ó{ÈÜ]á§]=l^Í‹‡ÈÉ{ÿ◊=Îfl^{n◊]=‚Ëfl^{–◊]=‚_=Õ{Í”=ÕíËe=;È]ÁÜ=l_Ée=Éœ=k‡”

======c=ÕÍƒ{{ñ=t˘j{{√¯=Ó{{Í◊Á_=Ó{{◊^u=·{{€=Ç^{{‡ƒe=�̂{{–◊â‡€=Iá{{ój≠=‚Ë{{‘◊]=‚c=^{{‡◊==Ó{{ÍÚ^‰fl=Ó{{◊^u=≤
[ÒËãi=Á_=⁄]Ëu˙]=·ãvji=Ÿ„=IÎ◊^j◊^eÁ=JáÃí=l^ƒœËiÁ=Î‹¿√_=t˘j√¯=

==÷^{{{‡„=åÍ{{{◊=I≈{{{œ]Ë◊]=º=Ï_===Jt˘j{{{√¯]=·{{{√=Õ{{{ÿjÆ=›¿‡{{{∫]=É{{{Í–ƒj◊]=‚˙=Iôœ^{{{‡i
=====;{◊]=l^{€Ëÿƒ∫]=k{fl^”=^{‹ÿ”=Vfi^¿‡◊]=Á_=Il^€Ëÿƒ∫]=ÓÍfÿä=Ë„=Ih]á�ñ¯]=Á_=It˘j√¯^À

á{{n”_=^{{‰£^ƒfl-=∫]=É{{�◊Ëfl=‚_=IÏ_=fi^{{¿‡◊]=·{{€=É{{Èâ=-====Â{{ƒÀÉfl=ÏÖ{{◊]=Î{{q˘j√¯]=·‹n{{◊]=‚^{{”
==========t˘j{√¯]=WÎfl^{n◊]=‚Ëfl^{–◊]=Ë{„=]Ö{„=Já{}a=‚^{‘€=º=h]á�{ñ¯]=gf{ãÈ=^‡„=fi^¿‡◊]Á=V2”_

=====l^{€Ëÿƒ€Á=fi^{{¿fl=Çá{¶=^{{ãÍ◊=É{{Í–ƒj◊]Á=›Í{¿‡j◊]=·{{‘◊Á=J�̂{‹Ú]Ç=xe]á{{◊]=Ë{„I==≤c=‚]4{{èÈ=Ÿ{{e
=�̂ {À˘j}]=âÍµ=·v‡À=Jl^€Ëÿƒ∫]Á=fi^¿‡◊]=·€=Ó‡Íƒ€=tÑ^µ=€‰={‹=====J�̆ n{€=IÌÜË{�ÿf◊]Á=fiË{má£]=±{e=�̂
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=Ó{œÉe=�̂‹¿‡€=�̂€^¿jfl]=Ÿn∂=ÏÜË�ÿe=—ã‡À=JÓÃÿj®=Ó–Èá�e=^µc=I›¿‡€=^‹„˘”=-===≤c=Ÿ{Í∑
=====^{{€=fiË{{má£=Ó{{œÉe=Ó{{‹¿‡∫]=ÓÍ{{óƒj◊]=‚c=Iå{{‘ƒ◊]=Ô{{ÿ√Á=J�̂{{ä^ä_=Ÿ{{ª=Â{{‡‘◊Á=ÅÜ^{{í=É{{u

J�]Éq=Óƒjª=
===l]Ë‡{{ã◊]=ºÁ=Jl^Í{{ñ^Èá◊^e=^{{‰jÍfni=·{{‘∂=·{{‘◊Á=IÓ{{Íi]Ñ=l]Ç^{{‰jq^”=ÊÖ{{„=ÁÉ{{fi

====›Í{{‹‘i=Â{{◊=�̂ÀÉ{{„=≈{{ñÁ=o{{vfÿ◊=É{{ÈÉq=Ÿ{{€^”=Ÿ{{–u=“�á{{�ú=Ì4{{}˙]Quantification==ÊÖ{{„
======Ç^{{f€=ÄÍ{{ä3◊=Ôƒ{{{ãÈÁ=I�̂{{‹¿‡€=�]É{{Í–ƒi=^{{{„Ü^fj√]=Ô{{ÿ√=›Í„^{{Ã∫]ı===Ïà]Ë{{{i=›Í{{¿‡jÿ◊=Ó{{{€^√

=∫]=⁄]â{{{È=^{{{€Á=JÒ^{{{ÈâÍÃÿ◊=ÌÇË{{{qË∫]=±fl]Ë{{{–◊]===k{{{œË◊]=º=IÉ{{{vjÈ=Â{{{‡‘◊Á=IÉ{{{‰∫]=º=∆Ë{{{ñË
]=·€=�]4n”=Iáñ^§]=fi^¿‡◊]=⁄Ëu=ÓÈÉÍÿ–j◊]=l^ñ]3À¯ÔñËÃ◊]ÁJ=

=Îe^{{j”=º=Ik{{u3œ]AÎflË{{‘◊]=›Í‹{{ìj◊]@=·{{€=�̂{{√Ëfl=‚_=IAÉ{{È]âj∫]=É{{Í–ƒj◊]=‚Ëfl^{{œ@=
=======÷^{‡„=åÍ{◊Á=JÓ{ÈÜ]á§]=l^Í‹‡ÈÉ{ÿ◊=Îfl^{n◊]=‚Ëfl^{–◊]=Ì]à]Ë≥=‚Ë‘◊]=º=Ÿ‹ƒÈ=Ï_===±{e=hÜ^{ói

=·ÈÖ„===========É{ÈâÈ=Ó{ÍÚ^ÈâÍÀ=Ó{€Ë¿‡∫=Î{‹Í¿‡j◊]=É{Í–ƒj◊]=º=ÌÇ^{Èà=‚c=I_É{f∫]=o{Íu=·{‹À=J±flËfl^{–◊]
===pÁÉ{u=É{ƒe=Ω–À=�]ÉÍ–ƒi=án”_=ÉÈÉq=�ôƒj€=`è‡È=I�̆ n€=IÎqË◊ËÍf◊]=ÜË�j◊]=º=Jt˘j√¯]
=====ÓÛÍ{ã◊]=áÀ]Ë{�ÿ◊=á{ãjf∫]=lË{∫]F=ÓÍqË◊ËÍf◊]Á=ÓÍÚ^ÈâÍÃ◊]=IÓÈ4€Éj◊]=l^Íÿ‹ƒ◊]=·€=4f”=ÇÉ√

�̆ n{{€=IÕ{{Í‘j◊]====É{{ÈâÈ=ÊÜÁÉ{{e=]Ö{{„Á=ÌÜ]á{{vÿ◊=�]ÜÉ{{„=gf{{ãÈ=Ó{{Írÿm=ÓÃ{{ã”=ŸÍ‘{{èi=Ô{{ju=JE
====ôÍ{{–fl=åÍ{{◊=›Í{{¿‡j◊]=‚˙=Ilá{{”Ñ=^{{‹”=Iá{{é^f€=4{{«=hÁ^{{‡j◊]=·{{‘◊Á=J‚Ë{{‘◊]=t˘j{{√]

Jt˘j√¯]=
=====]Ëÿ{íËi=É{œ=·Èá{}¸]=±nu^{f◊]=·€=ÉÈÉƒ◊]=‚_=Õèj”_=‚_=I4f”=Éu=≤c=I<ƒré

====Ó«^Í{{ì◊=l¯Á^{{ß=k�◊�Ö{{�eÁ=IÓ{{ÿm^ª=l^q^j‡j{{ä]=≤cA=�‚^{{m=‚Ëfl^{{œ@====‚Ëfl^{{œ=‚_=≈{{€Á=JÉ{{Í–ƒjÿ◊
===========⁄É{fjÿ◊=Ó{Ãÿj®=Ó{È]ÁÜ=fiÉ{–È=Â{fldÀ=IÓ{ÈÜ]á§]=l^Í‹‡ÈÉ{ÿ◊=Îfl^{n◊]=‚Ëfl^{–◊]=≈{€=›rã‡€=ÉÍ–ƒj◊]

]=Ò^–iÜ]=ÕìÈ=oÍu=IÎflË‘◊]======E^{€=Ô{‡ƒ≥=�̂€Ü^{í=Â{jÿƒq=^{‰Í◊c=k-_=;◊]=pËvf◊]F=‚Ë‘◊
JÓœÇÁ=�]ÉÍ–ƒi=án”_=�̂‹Ú]Ç=Î„=l¯^u=≤c=4f”=Éu=≤c=Ó‡”^ä=l^È]Ée=·€=

======]Ñd{À=J—{Í‹√=�â{»€=Ô{ÿ√=É{È]âj∫]=ÉÍ–ƒjÿ◊=‚Ëfl^œ=ÇËqÁ=ÏË�‡È=I‚Ë‘◊]=ÓÈ^‰fl=Ü^úc=º
====̄ =�Ö{ÚÉ‡√=It˘j{√˘◊=�̂{óÍ–fl=›¿‡{∫]=ÉÍ–ƒj◊]=·‘È=%===â{�∫]=t^{j≠====Ó{œ^�◊]=·{€=ÇÁÉ{-]=‚Á

======∆ËÀÉ{∫]=Î{q˘j√¯]=·‹n{◊]Á=JÉ{Í–ƒj◊]=Ëj{ã€=Ôÿ√=Éu]Á=ÉflÁ^e=≈ñÁ=≤c=‚Ë‘◊]=º=ÓÍfÿã◊]
ÉÍƒe=Éu=≤c=�̂Íñá√=‚Ë‘È=Éœ=ÉÍ–ƒj◊]=±ãvj◊=-========⁄^{§]=Î{„=^{‹”=I�̂Í{ä^ä_=Â{‡€=á{n”_

========^{flÇ^Ãu_=‚^{‘€de=xf{ìÈ=É{œ=Â{fldÀ=I’{◊Ñ=x{í=]ÑdÀ=Jl^€Ëÿƒ∫]=Ó£^ƒ€=Á_=›Í¿‡j◊]=Çá¶=≈€
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{{{ÿe==Ô{{{ó€=k{{{œÁ=Ï_=·{{{€=2{{{”_=Î{{{‹Í¿‡j◊]=É{{{Í–ƒj◊]=·{{{€=l¯^{{{u= Ë=·{{{€=ÇÜ]Ë{{{∫]=É{{{ÈÉfi=‚ÁÇ
=̄ =É{{œ=Â{{fl_=¯c=I^{{‰flË£^ƒÈ=;{{◊]=l^{{€Ëÿƒ∫]=Ó{{Í‹”=›„É{{Í–i=É{{œ=›{{‰fl_=≈{{€Á=JÓÿÚ^{{ój∫]==‚Ë{{‘È

===Ÿ{{ìÃ◊]Á=Ÿ{{ìÃ◊]=]Ö{{„=º=Ik{{◊Á^u=JÓ{{ÍÚ^ÈâÍÃ◊]Á=Ó{{Íÿ–ƒ◊]=›‰i^ú^{{èfl=ÌÇË{{qÁ=Ô{{‡»◊=É{{u=÷^{‡„
={{ú^fjÈ=‚Ë{{‘◊=Ó{{-=fiÉ{{œ_=‚_=I—e^{{ã◊]====·{{€=¯Á=I�̂{{€^¥=Ó{{œ^�◊]=·{{€=Ë{{ÿÆ=·{{◊=^{{≥Ü=·{{‘◊Á=`

=====I^„É{ñ=�̂{‹Ú]Ç=çÉ{‘ji=l]ÑÁÖ{é=ÇËqËe=êÍƒ◊]=Ôÿ√=⁄^j°=;◊]=Î‹ÿƒ◊]=⁄^Í•]=l^œËÿ®
====‹‡ÈÉ{{{ÿ◊=Îfl^{{{n◊]=‚Ëfl^{{{–ÿ◊=É{{{Í‡ƒ◊]=—{{{�‡∫]=É{{{ñ=^{{{‰jÈá–f√=há{{{†ÁÍ==ÌÜË{{{í=‚c=JÓ{{{ÈÜ]á§]=l^

=◊]=o{ƒfÈ=Ò^–f◊]=ŸÍfä=º=ÌÜÁáó◊^e=Înfƒ◊]=åÍ◊=^µc=åÚ^Í◊]=^‰u^Ã”====ô{ƒe=çË{Ãfl=º=Ó{r‰f
JÓeb”Á=Ór‰e=·€=ΩÍÿ}=Ïá√^è‹À=I^fl_=^€_=J·Èá}a=çËÃfl=º=Óeb‘◊]Á=Ò]á–◊]=

====JÉ{e˙]=≤c=Âƒ{äËi=Ÿ{í]ËÍä=‚Ë‘◊]=‚_=õ]3À]=Ôÿ√=›Ú^œ=Ÿ€^‘◊^e=±‹�j◊]=·‘◊Á
=========Ó√á{ãe=≈{äËj◊]=`{ú^fi=]Ñd{À=J‚Ë{‘ÿ◊=Ÿ{‹jß=Ω{–À=É{u]Á=4ì€=]Ö„=‚_=ÕÍ”=^‡È_Ü=^‡”Á

====={€ËÈ=Õ{œËjÈ=É{œ=‚Ë{‘◊]=‚d{À=IÓÍÀ^”========“^v{ãfl¯]=Ë{™=ë^{‹‘fl¯^e=_É{fÈÁ=≈{äËj◊]=·{√=^{€=�̂
>[�ÖÚÉ‡√=‚Ë‘Íä=Ò^–f◊]=º=Ÿ€_=Ï_Á=J4f‘◊]=

  




