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g6ŠzZEV»ìÂh�Z[ŠbZzgZK&]~�Y§ŠZ]�£òzÎZŅ̃ZòƒVQyÃ
zZã™**ÔQZkK~F,¹I’q-Ã'×h+±™**@*�ZŠ[Zzgi0+Ï»WÃ¹ģ‡ìgì¸
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Šzu}Ðù=CìX

zZg_�á{Hì�yz*yZzgº[**Šg�á{»**x_è NE™ŠPuYD�X�qw
**Šg�á{äº[Zzgyz*y»HÔ?ä÷ZqwÌZ(™Šc*ì‰í6,i²!¦/gŠHƒÔ¸
zZg_�á{HìXLLZ£�á{Zi(ÂVW7ÏW%e$ÔgÄ—c*áâVYÏWXóóZzñ)Z£�á{
Z$+ZàZe7-ª#Ö0™ë6,I^7,Z1Zv»]ì�÷ZÇîV—c*!QkÅß^âgÐôp
g;ìX(QrVä¹F,¹I’q-ic*Š{F,QgŠzi!*yJ-özŠg„Zzgu»g~i!*yÆjZá
ÐZk»£òßui!*yÐ§ŠZ]Zzg—ã'×Z`Æ�ÛtÃÁ„Åpg3ŠHX³t�Xà
~F,¹I’q-»¥cËZzg§s&S~ËZzg§sZzgº[~ËZzgXXXñê
0*gKÅ@*Ẑg~ä].h+1úZxŠz„™zZßVÃ™zg™Šc*Šzu}t�:Â(,}(,}

ñ5Vä�YZzgçÙÒpÐpŠÃe~¯kH:„øg}(,}(,}F,¹IzVä
º[Å5ßg‹qwÆ!*)̄pŠÃ—ãZ±gÐe~¯kHX³t�º[6,¦/g~
zZgŠZ]6,¹¼–ŠHZzg¼Ši!*âV~–ŠH1ÃðÌZ%@*6,„ZzgZ£gZ„Æ£.Þ
ƒeXº[äZK‚g~F,¹I~»ZÖgQgŠzÆfg)ÄÐÑzqHZzgçw6,Wy :
@*yÂh~X

ZkÆˆPg»-$Š-@*áäZLìÑ]»ZÖgZK�~Ä~HT»
ÄZyLL÷~ë~¸ZYg;Xóó

~%äÐ:Âeg@*ƒV
:"zz%äÅe>Øfñg‚rƒV
Zq-YÎkZKî]l!™}

¸ZkÅÚì
™ZñÅŠ*ZzgQŠJgÆ\+õ MÅ
8ÐWiZŠƒV7g~§b
S|)Šg(7™**eLËÃ
÷}Wh}7W‰:ZzgÒ—Z


ZkÆˆ»[Yzh+�á�äœZgC[Šïƒñ¹Ô~Z³F,¹I
WüÑƒgÃZq-ZëZzg»x[ÇgÔ�{µdZzgZŠ!jZáÐåÔÂ™ä6,

Igu!*ŠŠêƒVÔ{mîg6,¬$+ŒœÔZ×̈g~ÃÌIgu!*ŠŠêƒVXÅgZÉð~
ZkÇgÆZOâ]Z•ð4Z0+Zi~ð0*ñÔ!*¹XŠz2VäŒV£á7,ñÔ

WÅÔz{ZâYì¶�~&ƒVZyŠz2Vä÷Z„$©�î EG
0ÃZKZKi!*y~ÈŠc*X
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Zkñµ6,ZrVäZKZq-ÄZzgZq-çw‹ðX
ÇgÆWy~e÷óñ~¾wZ³F,¹IWü¸g]ÔeZËZYzh+ä

Zq-ŒÛZgŠZŠ7,S�.î6,àg™àˆXQk~¹ŠHåëyz*yZzg0*ÎyÆZŠd$Ô
�á²ZzgŠZ›gZÖ§¡÷™DƒñCk™D��W`Š*Zq-ç**ugZ5Å§s
(,|g„ìZzg‚%ZY¤ÐZ%MÅgZÉð~øg}̃Ã́ÌZÏgZ56,rÅÃÒ
™g„�X$+áƒñ(ÏZzg�YqÑ]~ZK̈yZzgZkÅ!&¢AÃ"p¯Š¶
ÅizgŠZgî`ðYg„ìTÅu',Z„Z%MÆ0*kìÔZrVä¹ëZŠd$ZzgŠZ›g
ZyqÑ]Ã-V„Jw™äÆa»g7�XëZ´y™D��ëZL˜´Å
WiZŠ~Ô/ge$Æ£tÅ].z4~úZxÆ‚B�XëtÇ™D��ëF,¹I
ZŠ[ZzgúZò�d$Å!*ÑŠ4ZzgðÃZ2Zg™DƒñZK̈ãŠgzVÆh~ZL̄»
ZEw™,ÐZzgF,¹I’q-Ã5¤‰ÜÆ‚BWÐ(,JNÐXtøg~zgZV$ìZzg

ëZkÆaúZxÆ‚t�Z[Š{�X
Z!ðÜ]ëƒñóñ~Z³F,¹IWüÑƒgÔ¬$+@¬$+ä

¸g]ÐWñƒñÓxqzÎZzg;w~ñ�ŠÓxZŠ'V»]tZŠZHZzgZk!*]6,pÙ
»ZÖg™DƒñZrVä¹�~W\ÃC**4&ƒV�ZkÇgÆaZzgZkÅ
»x!»Z̃øg}‘F,¹IZŠd$ÔŠZ›gÔÕŠ¬$+ŒœÆuìXÅgZÉðå
øg}‚Bg„ìZzgWÒ{ÌëZyÐ½7g›Zzg¬zyÆ³g�ÐXëZyÆ

uNy�XZ4ZÖpÆ‚BÇgZ!xÃàX "
///

wu~

Å¹ãÍ50021Y automaton Zq-
Å¤‰Ü7g~™he6,âg~á6,™̂Dƒñ~Zq-Z,°æ NO}6, emf ZK

=¹ÏŠp¥â]B�XSk automaton WyQF,ZƒVTÆ!*g}~¨
°æ NO}6,Zq-Z,²wÅ¶KyŠ„Bì�ŒVL¹Ï‘‡]ÃaZ™ä»!*)̄¯

decodingÐultra-electric rays ƒÇXt²wZ[Zkqª~7�¼ð™n1
™äÆˆØ`ì�ZkÃu_5éGOg}6,"Ñg‘‡]»gZ`g;ƒÇXZy‘‡]~Ð
Zq-‘tƒÐic*Š{=q¶ZzgQÏ»gZ`Skbk,{ú_5éGOg{6,åXt‘tDbÔ)Z+Zzg

Æîg6,��ÃWäzZà»Ñ]6, automaton ZgÎxzgzZ`»%µ¶X~Zq-
ÆŠzgZyZKó� intergalactic space travels !*W‚ã™̂YƒVZzgZL

‚Bg‚rƒVXZk_5éGOg}Æ!*g}~ŒVWÆ¼Îag;ƒVXZLx@}Ð=
Zk_5éGOg}Å@*gõØ`ä~¼„U*#/õ EGÑ�Xt_5éGOg{Áz�0*õZg[‚w6,Z**ìX
Í�øg};Ve:Zì1ŒVz{e:Cc*ŠHì�ŒV6,%Í`åXZk_5éGOg}Æ
!*g}~Zî]:�ŒVi0+Ïù%ŠZgƒð?=q‘tùaZƒð?ZzgZkn
ÆŠzu}ÎZÑ]»�Z[ˆl™**ŒVÆŠZøzg6»»xåZzgt(,Z!*)̄õŒY@*åX
t‚g}…Zzg‚bŠZyBD¸ZzgQkz‰ÜÆÒpÐ(,}(,})biH™D
¸XÅZ[Ãðw7ìXtßvÂ�áh+Zi¸�ZknÅìà!*'H™D1̧�
ßvic*Š{®ZŠ~ñ�Š¸QyJ-tDÁ„(åXecÂtå�»Ñ]ÅhÆ!*g}
~ÎeY@*ZzgZk»Ñ]ZzgZk_5éGOg}Ã4g;öÅ(~psHY@*1wZ(:ƒeX

z{ßv�ZLW\Ã…ÔZŠd$Zzg‚bŠZy¤/ŠZ…Q̧rVäZq-Z,̀
~ZEw™D�Xt¾ìi!*yX signography ¡]»"Šg$ZEwH&ë

²dŠgZiJ-t=q‘tZkÚ»"YZEw™Cg„XZkÚÐt‘të)gù
ƒðtÌZq-ŠNÎZwìXZk‘täZkÐ™»®c*D5ZzgZkÅÓxF,»z/�
DÅßg]~oƒN»½Æyz0+}Â1V~ÈƒNX…tÂÁÂ7�1

A�XÐZk‘tÆ!*g}~¼Ø¸ìX integrated chips Æ¼ silicon

Zk‘t»ù¦DƒÅ2+gƒ@*gLåZzgt‘tZkDÃZq-êÐŠzu}
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êJ-v™ä~ƒZzgkÐ»xg¶XÍ5002YÅt‘tZq-Z+Õ6,Wyâ¶
˜V‚³F,¹²z`6,¶XëªZyƒD��t‘tF,¹ÆxZ]ÌZq-êÐ
Šzu}êJ-v™äÐÄZC¶XZk‘t»�`Z5V~JåZzgt‘tg8-Ô

±Zzgè<ØÅãCŠ6,Ë¶XZq-§sWÎŠÏ¶ÂŠzu~§s¾"$Zzg**Z»°»gZ`åX
t‘tW:~±C¶ZzgZq-Šzu}6,xZãÅpZ;V¶X…t!*]™~7WCXë

ƒZq-Ü¤‰ÜÅ̂~gT�ZzgøgZÃðè<Ø7Zzg:„øgZÃðg8-ìXëD
½ZÅ¢zg]7ƒCZzgë!~Ð organic ÅF,−6,0*È~7ÎDX…ËnÅ

~psƒDgT�X�áh+5002YÅt‘tt_è NE™ªZyƒ�ëä massÐenergy

ZðÐgxJ1ìX�áh+ZkÅzztì�…QyW‚NK]Å¢zg]7�5002YÅZk
‘tÃec‰XŒVZq-ŠNÎZwQ½@*ì�ë™DH�XëZÌJ-ZkÑpÐ„
»Ñ]ÅZq-ŸuJ-Ì7Vn1ZkÆ!*z�Šøg~YäzZà»Ñ]T6,øgZZ̀
ìZâzWì�Zk_5éGOg}6,…zZßVÆaª]»!*)̄ƒZzgtZârì�5002YÅ
t=q‘tTŠ3ðŠ¶zZà»Ñ]Å!*]™C¶QkÐic*Š{6,øg~Š,kìXë
!z‰Ü̂~̂zsgT�Zzg»Ñ]i6,CÙ(ZLƒäÆ¶Kyœ™D�Zzg
ZkÑpÐ„»Ñ]ÃŠgc*Ä™D�ZzgZÐŠppzZáZ0+ƒ}ÐÂgzÝ~ÑD�X

emf …aèQyZâÅ¢zg]7ƒC�5002YÅ‘tZEw™C¶Zzg…Üs
¤‰ÜÅ¢zg]ƒCì�»Ñ]~zZ�ÛlZg~ñ�ŠìZkaÌëkBz].w7
™DXÍ5002YÅ‘t»ZÝX½ZÔg;öZzgŠzu~ZknÅ"Ñgq,‰��‚g~

ÐWC‰Xt‘t!z‰ÜZyZâYÅƒk~7,~gS¶ZzgZy mother earth Å‚g~
Ã7gZ™ä~‚g~i0+ÏÜs™Šî¶XZ4Zâ»”wkBz].w»!*)̄ÌáCåX

t‘tZKF,¹»²z`Ïg¯ä~Z•ð'g]Ã¤/ŠZ„¶XZk_5éGOg}~
R6,Z”V macro R6,�kB¹¶z„ micro oZzguu,‰XZq-o~

ÆfgZù8¢Æa¹¶XZk§bZk‘täÑpÐ„(±,ZzgÑÅVßvZkÅ
2+gƒñX

Zq-ZzgªZyÁ!*]Zk‘tÆ!*g}~tì�tZL„‰Zq-ZzgÍ“
7„Æz�Š»(,ZŠ−ZŠ{¶Xtz�Š½#³¶ZzgZÐÌZq-Z+Ú~ps™Šc*ŠHå
��áh+Y�äZzg~Q@*gäÆZk»ZzgÃð»x:åXtz�Š#³ZkÅ',Z',~7™Y

¶ZzgZK±ZÏ½#³Ð(,JC¶Xøg}a bisexual åXÍ5002YÅt‘t

ƒYD�X multiply ±äÅtqÌ7ìXëZq-{mz‰Ü6,¤‰ÜÅßg]~
Í5002YÅt‘tâŠ~F,¹»²z`eS¶XZk‘tä"Ñg�¯N�

f;-$ÅËuJ-Vw0$Ë‰1QkÇÅZk‘täá¯ä~Óxi}ÆfgZù
ÃvhZZzgZk_5éGOg}Ã&ë(,~ª]ÐŠNgì�YèŒVÑpÐ„KZä¸XZk
‘täZk‚g~i}ÃZ,ê~$+wŠc*TÅn„»z{pŠf)ŠZg¶XW`Í50021Y
~ŒVWÆ�¥â]�QyÐª]ƒCì�ti}Â�áh+»Ñ]»%œ/z"g¶X

6,v Mars Í5002YÅt‘tZKZ½¦pŠÉÐ¬PZq-ZLˆVÃ
äÀ1XW`» automaton ™ä~»x[ƒðZzgz�ÐW`Í50021YÆ

Ñq{ì�5002YÅt‘tZkÆW!*îZ].ZŠ~Ð¶X automaton

///
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eZËZŒgá

QgŠzZY:X|óg~Ð¡]óg~J-
Zq-z‰ÜåZ#QgŠzZŠ[~|óg~Zzg¡]óg~ÃZq-Šzu}»áZŠs

¤/ŠZ**Y@*åX´z{Zi,Šg]Zzg¡]ÆŒÆZÖgZzgŠgCoøÆ‚B›ZzgŠw
ÕÆZÖgÃÌ¡]óg~Æi%}~ÑgHY@*å1ˆZiZV|óg~Zzg¡]
óg~ÆgDyZzggzb~Zq-{m�ÛtÃÅpg3YäÎX

|óg~Zzg¡]óg~»tgztZôm,~i!*yzZŠ[ÆÂ‰ÐQgŠz~zZgŠ
ƒZZôm,~ZŠ[~ZÞ,œ~ÅŠgxãŠ;ÇVJ-**zwÔZYäZzgegZó~|
óg~Å!*]Âƒð1¡]óg~ÃZq-{m|x~KÅgzZe$ñ�Š:¶̀*~XXX

äZŠ[~¡] Goncourt Brothers LL5681Y~«%û
Germinie Lecerteux óg~Æ̀ÃÃúc*VHSîZL**zw

äZk**zw~5i)±ÅÆ**& (Emile Zola) ~XZZbjzÑ
/…rîä™ŠZgÃuZ;X¸ZZbjzÑZŠ[ÅŠ*~¡]óg~»Zq-
(,Z6,eguIZc*ŠHZkäŸzZgä**zw’k,KX~{0+ZyÅ
<¡~ZzgçÑC@*gõÃÈŠc*XZy~ƒÐZë7781Y

�XZZbjzÑÆZW,Z]ä Germinal Zzg L'Assommior

½ãZq-œ~J-ZŠ[ÅŠ*ÃZLyg~g3Zzg¹Ð
ÆZ0+Z¯„Zzg§¯ZÖgÆi%æGLZW,**zwZzgegZó Zola –g-Vä

George ÔMaupassant ÔJ. K. Huysmans ’k,KSî
Æ;Vtgzt$+gzZ?ñ�Šg;X George Gissing Zzg Moore

ÆƒÐic*Š{ZW,Z]pŠ̀*~„ƒñ˜V Emile Zola

z�Š~ ¡]óg~Zq-’q-Åßg]~‚tWðZzgŠzŠ{îy
Holz and WñŠ{îÈ',ÞZzgŠ{îyñàXŒVZëF,+–g~
Schlaf, G.M. Conrad, The Heart Brothers, Bleitreu

I}X�ÛZ÷Zzg̀*Ð!*CÙXßÍVäZkZ0+Z¯ and Bloche.

„ZzgZ0+Z¯ZÖgÃZCc*Zy~äsN*&ðZzgÍgÅÆ‚B‚B

Æ**xZë�)n(Xóó)1( Ibsen Zzg Strinberg
Šzu}/V~Èk�Z#Zôm,~ZŠ[ÆÂ‰ÐQgŠz~ZYäZzg**zw

ÅgzZe$»W¸iƒZÂ„~ZzgÃ~R6,¹ÐgD**]‚B„WñXZygD**]~Ð
ZëF,+gDy|Zzg¡]óg~»åX|óg~Ð%ZŠtì�ZŠ[~›ëÃZy
ÆZ-gz\~7HYñX'tì�'âjwc*zZ§6,Zg‚iÃ™@*ìÂZâYZzg
zZ§Ãö[°ÐÐŠ8ìZzgZkÅ©É™ŠêìZ¤/t©ÉZÝ›ëÆ_.ì
Ât|óg~BñÏXZ¤/ëZk|óg~Ã'×h+WÐ(,JNZzgZŠ[~ZK̈yÔ
ZK̈yÅÎa6,ñgzOZW,Z]ZzgâjwÆZW,Z]»ÌY,̂{BÂt|óg~ÐZq-Šx
WÐ(,|™¡]óg~ƒYñÏX–weZËÐZºLL|I!{3¨4è

EE
GEäZ#ZâY

ßg]~7™äÅ[ÅÂzZCóg~äÀ Raw z̧¬]Zzg_.!*]ÃZyÅãCŠ~Zzg
1Zzg¸zZCóg~¡]óg~ìXóó)2(

|óg~»gDyãCŠ~îg6,gzââ~§iZÖgÅ¡ìXŒÔpzgCÔ
�á-ÔÎ„ÔpZ¯ÅÅÏªtƒgzââ~§¯ZÖg»{#ìZzgQgŠz~Zq-îs
²áJ-¸§¯ZÖggZòÌg;Xíi0+ÏÅZÝßg‹qwZzgÇÝ]ÆZÖgÃ
Äe$Æo°&g;Xi0+ÏÅ$+ßgCZzg$+ôÃZq-îs²áJ-QgŠzÄzZŠ[~gZÓ
ZÖgB„7)@*ë\=ç IXLWØ[ZzgWÃZ]YqÝì(Zzg�áh+ZÏzzÐQgŠzÄzZŠ[~
ñç¬]»hZyg;Zzg�á²~¡›Æ7F,Zzg�á+_."Æ¤/Š̃äg„'t�}t

›ZK̈yÅ¶Zzg}}.ZÅX
LLZ’ZY~Z¥/|’q-Æi%æGLZW,i0+ÏÆZyUîVÔzZu]ZzgZyZK̈ãgz-V

6,!*]Ñzqƒð�ZLZ0+g$+ôZzg$+ßgCaƒñ¸QF,¹I’q-Æik,ZW,ÂÍc*
øzñVZzg6g-VÅ$+ßgCÃZŠ[~ÈäÅZq-’q-ÑzqƒðXtgDy˜V
�á²~~ZCÔz�ZYä)T»ZÌW¸i„ƒZå(Åi!*yzÒVZzg¹ãäÌZk
gDyÃZLZ0+gÈc*�áh+tgDyÅ›MÔ¹ãÆ7©Zzg:©»»ŸÌåYè
ñç¬CàqZkz‰ÜJ-e7åZ#J-§¯ZÖgZzgZ0+Zi„~p~:WñXóó

ëY…��ZK̈ãgz-VÅŠz+�Zq-Âz{gzbZzgZîZg��iââVÅ
)ÄZzgçÑC»çV)c*ŠzuZ?Ø(Æik,ZW,�á+3,xÔ¢ZiZzgpzg]ƒ`�Zzg
Šzu}z{X»mZK̈ã85Ò3ð EEG

VZzg¡~»çVÆ‚BÌìZzgZk³Z+MZzgzùDÆ
‚BÌ�ZK̈yÆZ0+gŠx‚Šññ�ŠìX
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Šzu~Rc*Šzu}Z0+ZiÆtgzbLÌZº~R6,WDg7ƒDÉZy»
ZÖgZL‚BcU;CZzg_.!*CÝ]c*)bÃaƒ@*ìXZK̈ãçÑCgz-V
ÅZ‚k¸<Zzg¡~gzbƒZ™D�X�á-Zzg�d$äZ4$+ßg]Zzg$+:
gz-VÅÃÄÐÀ1ìXZ4gz-VÅ©É¡]óg~ìZzg{mnÆ_.1VÆ

;g‹»!*)̄k ìX
ZŠ[ZK̈ãgz-VÔ_.1VZzg,ÆZÖg»ŠzuZ**xìZk»zn¸ì�t

ZK̈yÃZkÅZÝÆ‚tÑ9Z™@*ìZzgQZK̈yÐ»Ÿ™@*ì�LLZÝóóÆZkWNW
~ÃWäzZàpçVZzg{ñVÆÚø~ZKfZ]Å�d$zs™}XZ(®0*g{T
~ZK̈yÆ_.1VÔ85Ò3ð EEG

VZzg¡]»@®ŠƒÔic*Š{²ái0+{7g{YX
Ð!*]tì�ZK̈yÎZz‡]ZKu“Ô¡]ZzgÓÆZÖgzZ0+ZiÐ

pŠ„p‚ÛŠ{ZzgZy›ë»‚o™äÐ¤/m,ZVgLìYèz{Ck™@*ì�¡]Zzg
ÓÆtZ0+ZiZzgîg§j‡&ÿELZÖgZzg‡&ÿEL*ö7�XZK̈yÅ6g-V~ÐZq-
6g~tÌì�z{�d$Zzg�á-ÃWàs&ìqÑèZkÅÓZzg¡]~ñgzO
îg6,¹Ð7Šg}gzbñ�Š�X

Zq-®0*g{�YZzgçÑCgz-VÆjZáÐZÏnÆ„Šgz-VZzgÝ]Ã
ZLZ0+gÈ@*ìÂ®0*g{áCìZzg®0*g}»ZÝŒZÏ!*]~�ì�z{çÑCc*
ZÐZŠ~R6,ñ�ŠZyzZu]Zzggz-VÅ?Ï™}�ZLZ0+gZq-ZZáZzg6,]Šg6,]
|xgnp�tgzbZzgZîZgZK̈ãÓZzg¡]ÐµƒD�1pŠWŠòZygz-V
ZzgÝ]ÃŠN™L�Y@*ìÔLÑâY@*ìL™Z>ØCk™@*ìLZe7-¿u
QÞìZzgLªƒY@*ì¸¡]óg~»¾wìX

tÇì�Zq-R6,Šg]ZzgŠgCoøÆŒ»ZÖgZzg©ÉÌ¡]
óg~„B@*ì1ŒV6,êŠ|óg~Åz{Ý]%ZŠ��ZK̈ã¡]»zƒZ™C
�XeÖ~Wsßk,~R,'×~èÃgì�:

"....... Properly speaking it should be used to

describe works of literature which use realistic

methods and subjects to convey a Philosophical

form of naturalism; that is a belief that every thing

that exists is a part of nature and can be explained

by natural and material causes and not by

supernatural, spiritual or paranormal causes."(3)

QgŠz~|óg~Ã²z`Zkz‰ÜqÝƒZZ#6391Y~F,¹I’q-Å
ŠZrâ7,~ZzgZk’q-äi0+ÏZzgi0+ÏÆ)bÃ',ZÓgZ„ZŠ[»ñçq¯c*XF,¹
IZŠ[~6,*P»**xCÙZzwÆîg6,W@*ìZrVäQgŠzZYäÃ|óg~Ð
gzÙk™Zc*–wÐZºLL6,*PÅßg]~�Y|óg~Zzg(ÏqÑ]Æ‹tÐ
ZYääZCÑ̂zqHXóó)4(

6,*PäQgŠzZYäÃ:ÜsF,¹Š~ÉñçqZ|[Zzg2ÆjZáÐ
gzZc*]ÃÌ¢HXtII¾:ƒÇ�QgŠzZY:ÅZëF,+gzZe$|óg~„g„ì¸
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½™*Ô**zw»®X2XâŠZx1Zg~̃!Uâ„LLgzÙðóó™ZcÔZŠZg]:Z£ 23X
i+Z−+X«',w~�ÑðÔm5002YÔm41X

½™*Ô**zw»®X2XâŠZx1Zg~Ỗ!Uâ„ÔgzÙð™ZcÔm51X 33X
///
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ÃÔZ%ŠzZ!*'¬xßÍV~¢zǵÔZq-ìwtå�z{°GÆZq-w
ZYâ~ŠgzZi}Æfg)Š‹¬¶̂Ô›âVÆË”{ªz@*`Å!*ic*!Æ
aÔŠzu~gzZe$t¶�ZmzùDÆf)ŠZgzVäZÐ1äÎŠc*ìÔZkjZáÐQ
Šz„§bÅ!*'uÍìV~ƒCg�ÔZq-t�ZÐ$zñVäMyÐ!*CÙZLZq-
Z,%h+Ã«™Šc*åÔ&Zôm,zVäh̃~0*w%ÃŠ}gÇÔ̧ZzgŠzu~Z¯Z{t¶�z{

TÆ**xÅ$Ò5¼-ö
EYE¶ÔZkä‚iÇgz‰ÜJ-ÆnZÐ¬xÃzVÐZzÍ™Šc*åXMy

ÆZq-zV™r#ä�¹}.ZF,kÔ̧Šw·Å½zF,šM~æŠÅ¶Ô1tŠ*
ìÔ˜VZÒe$Z,ßÍVÅìÔ�ÔCÙ"ß_¿ÆZ0+gÐÌÃð:Ãðß_ˆl™
fe�ÔOçZyzV™r#ÆZk,Zãfzt~ZyÅ(Šà»u*eð&+ZŠHÔZKñsV
Zzg¬ŠÂVÃä[Î™!*~̧Ã̂äzZá1hñÔŠw·ÅZŠZkXŠ]q~Å(,~Šw
WiZgzzÒy™D¸X¾îgTŠy‰ZkÆÒ~WðÔŠw·ZkŠyJ-¹¼ŠN
[åZzg¹¼Yy[åÔ6,‰ÃŠN™ZÐCkƒZ�ZÌZÐ¹¼Š9ZzgY'
ìXqoì&+gä�ÔZ[eZË»6,ZÇf$óR,~zZ**ic*Š{I™@*åÔ¸Ç¸ÇWc*�t
YZ0*&4-.3ï

JEHEHnZzg:Š�%Wˆ�ZzgtÌ9��~ZOg7™$ËXXXXÔŠw·
äZkÅ$+jZÏÃŠgxy~Iu™Z�ág{H�z{Zk�ÃSà#}~èñXZÌ
ZÐ¬Ðð™Š{&%ÉVc*z6.3ð XGVÃsB™**åÔ1¬ÆçÍÆŠzgZy„ÔZÐ
Z0+gÐËäIÑzqHÔŠw·Z,ßvi0+Ï~!*g!*gHÔŠz!*g{Ì7XXi%çGLç¤

$zxiZŠ{™r#ÃZq-ÑåzgilZzgQZq-±Å̂zs~Î™z{ËŠgð™Š{
Ñ†QCÆ‚BÔZk#}~ŠZ4ƒZÔÂZkÆŠw»‰ezwŠHÔz{=Š°!*ðZzg

Zóg}aå‚wÔŠzu~Â[Zóg}aå‚wÔŠzu~Â[ 24 14



Zˆµ!Æ‚BZk§bù¶�Šw·»Ye;�pŠÃçÍÆn7™Š}Ô1
¼Â&zgZ:ÅZzg¼ÔZq-Šz**»x|VÅ¡äZÐfgZ‚Zo™Šc*åÔZkä
ZÉ:}&½3ï EGGÐ¹LL�Ûâ�?óóX‰äZKçgzu™ZÐ¹LLå̂óóX°Šw·Ãtè

^ŠH�Z[ŒVêZzg‡*ÃyìÉtÌ�Z[Zn®!Zzg)®!ìÑ]ÅzgZV$
Å**'×ŠÏ»z‰ÜÌWŠHìXÎÔZ#‰Æ‚tz{´ZzgL]tóëƒñ´ÂZÚ
<ÍZc*ƒZ7åX‰jZÅŠZ*â~ŠÁRÅzZg_¶ÔZk»7gZŸ1måÔ1“uƒ.$
Z,�z{1w:Ìg„ƒCÂz{Zg¬laZ™DgTZzgBZ(�â8çXLZ%Z̧»»X

ÿ3þ
ZCŠwz;VV™ŠP)eLåXXXQ-VƒZ�Šw·ÅÂµÐÌ(,|™ZyÅ

5‡'ƒNZzgŒÛ"$Ì(,SÔZ%Zq-ZÚz-nÅqÐŠw·Ã¢zg¦/g**7,ZT»%œ/~
ÎZwtåÔH»ÜsZq-úg]Å¢zg]ìc*Šz„Å?Šw·äZKmÃ°æ

YHL°æ
YHLZ?Ø

~$+w™CÙÎZwÆ�Z[~¹�ZkîÃy~Üs$ÅXz,W:Å!*]ìÔ‰¶
Ì_.!*CŠZø»Šwg!*%µÔz{Ðu�ág~ÅYZg~ez!cZL"ŠPuÎZßVÐ
q-¤Šgë',ëÌ™Šî¶Ôz™wÆZq-x~Ze7-ZkäŠw·Ð7Y�HZk
äpZzÈ{âZiÅcZ`Z°^¨4è

IG
GE7,SìZzgŠw·ÃuŠgZiÅOñZLízV™r#

c*ŠWñÔ�%”Ð«ƒäzZáßÔÑZ[ZzgŠzŠ|»f™ZL#¥Æ¹ŒÛd$WÆ
zZA:Z0+ZiÐ™DÔ̧1ZkäÎe�Zkx¼ÅÜ„ìÂ"5å EELD6,wÑ$k,-VÃ
YVF,ßŠ~Yñ?tZzg!*]�Šw·Åâ0+ÏÆzM~tÑ$k,c*VÁÌY'ÔZ,
~‰6,Zzggz\WY@*Ôz{Šw·ÃâzgZð‘t@Ô&Æ~Y)Š¶~ZÐ»°;—C
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ÅÅLZ[¿ƒCˆÔZkÆẐe7-�á@{Šw cost benifit analysis ·Æ;V
·ÆyWŠ–Ô|Z]ÆaŠO-VäZÐ**gz}{ZŠc*åÔZ[Ìz{Îzm,}á™Wð
¶Ô6,ZãŠz4Æ:LZkÆ0*keZËÆŠzâV”VÅe!¶XZkgZ]6,ZãÑZ[~
Äv¹¶Ô18Z#u6,Š.Š¶zZàF,8-7¶ÔðÆz‰ÜŠgzZi}6,â
ƒðÔZ¶gzZÑÜs«@*gõÃ.ÞZzgâZq-‚BŠêåÔ1tÂ¹»z‰åÔZ(Ãð5‡C
Ì7åÔ�Zkz‰ÜWñÔ%!ÑäzZáÌ¬¯y™D¸Zzgz{;îkPZ#™C
¶6,tpÐZkÆŠw6,YVV¶?z{ËŠg³~nŠHÔZÐt"ZôïZh
7ÐÔ��áh+**gz}~g�Æ:L�á@{~W¶̂ÔZkäZgŠzš-VÅi!*y~
gLÀ}ŠgzZi}ÆŒÛd$„9ƒñÔ̧ŠgzZi{îåÔ“Ð?è7ÔÃðWc*
åÔc*7Wc*åÔ¾Ðz{7ØÔ;îkPäÌŠgzZi{7ÅÑåXZ%#}~Zq-ºm
í¶ÔtZk»zëÌƒYåÔZLW\6,Zk»×(,kŠHÔLŠw·Ë»È„ÔË»gö
7ÔZknÆm~zÃZzg"zÃð»ˆ[Â[¹VÐWŠHÔz{pŠÌÂËÆ‚B
Z´6gS¶ÔTÃØCÙâ…ƒñz{º¶óÔZkäËŠgZzœWzZi~¹L~ËÃ�Z[

Zóg}aå‚wÔŠzu~Â[Zóg}aå‚wÔŠzu~Â[ 44 34



Š{7ƒVóÔ�á@{ZzœWzZi~çÂz{ZuŠxZkÐZâg3ðÐ7Wc*�ZkÆÜs
œM~Ã:Á$Ë‰Ô�á@{ƒ.$»¦Zzg0*îV£]ƒðz;VÐˆXZq-ß¦/gZÔŠz
‹ÔQ7gZZq-·Ô‰¸T$ƒ̂Ô:Zk»ñ!*b1måÔ:yZzgjw»¯yXZq-ðz{
',ZV$AljwYàÔZÐœ)ƒZÔjw»1geUŠc*ŠHåÔZ[z;V6,Z6,Ke’»1geµŠH
åÔ5ixäCc*�zxÂ̀*¬ˆ�ÔZyÅez;V7,fìÔZkäZq-ŠzZzg!*'Ì

XÔ1t«ŠiƒZå�ÃðZkÆ‚t1wg;åÔ1Šw·Ã‹ð7Š}g;åZzgQt
ƒZ�ZK̈yÃTŠgŠÆnaZHŠHìÔz{â8çXLZ%Z̧»ÆZLŠw~aZƒŠHÔZzgZk
ŠgŠ~ZŸ†„ƒ@*ŠHÔtŠgŠA$Šw·Ã"'™Šê‰Z#ZÐ4�Ãðìizg̃h~ZkÆ
Šw6,u2$Šzhg„ìÔHt̀ðh̃~¶?X

/// ç

DO &SÐF,À ZÜtZ»g~&

g|~Š¬ƒZö7
ßÍVäŠ¬�Qkä™ZtÌ7gZŠc*Ôp'Z#àÐf[Å§sŠzé

!*CÙòMðÂz{G*yÆŒÛd$QF,ŠHXÓx)�ÛzVÆaç MzZ0+Zi~ŠZN§sÃ&×‰Ô
Q'Æº„¦ñƒ‰Xz{ªZy7åX™l,zVÔdîVÔ¦/zVÔâûvkZzg—
Æ}~G*yÔr ŠzP~Îg`ÅÃîV~Šg½VÆí®gì�Xƒ
Šg|#ñyÎyÅ!*glÆ:LŠR™Q¥ƒ‰�X

}~¦VZzg¦/zV~YwzZ�Û0*ã~ÞpyÅ§bŒVz;VÃMgì
¸Xz{ªZyƒZ�G*yÅ(,~8&+~¸T$¶X8&+~Ô˜VZq-MŠòäZLŠñV
Æ¶K**]gh}ƒVÐZzgZygh}ƒñ¶K**]6,ŠzuzVäZL0*îVgÇƒV
ÐXZk§b»ŠVÔâûvkZzg¦/ÅÄh-VÐgZ3¯ƒÇXM`z{gZ37åX(,~
8&+~Ðå3zZàgK8&+c*VÌ¸T$‰X

ZÐ˜tQä~¼™ØZg~CkƒðÔŠÚ~1ƒðXQkäZL
uZ0*6,Zq-ÃeZàXZL7g}$+yÃŠ¬Ô�MŠJgN*ZzgMŠJ(,ZåX

!*c*VcgN*X
!*c*V;BgN*X
!*c*V!*izgN*X
!*NN*8-gKX
!*c*V»ygN*X
Å7,~»MŠJzågN*X
ZzgZkä!*NMçÌgKCkÅXz{A$ÌªZy:ƒZX
ªZyÂz{ZkŠyƒZÔTŠygi+-¾Zc*å:LLgZRäYwZŒZzgßv%‰Xóó
z{ðgiŠ{i}~QF,7,ZÔ°æ LHa°æ LHa™@*ƒZZq-G?Y9ZƒZXß—'×Zg7,S

LL~i0+{Š®HŠHƒVXóó
Îøì:LLZkÅâV¾qw~ƒÏ?ZkÆ%äÐ¬QkäÇc*ƒÇ:?

Zóg}aå‚wÔŠzu~Â[Zóg}aå‚wÔŠzu~Â[ 64 54
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ìX7g~H„Ð»x™äÆŴ@qñƒñ}Ð÷ZtÑÂCÙ¦/7�Ë
6,ŠzlWñÔ'-4ƒŠHX

W\ä(,}WgZxÐ1‰ÜZÃ£!ógŒÛZgŠ}Šc*pZyÆ£á~gzZî
Z|[CÙ¦/7MX1‰ÜZäœÆ’k,™Š{{ÃV~Ð:ÜspŠZk»{�',Wæ™1.Þ�
ZL‹bÃZÚpzg]ZYâ~›Šc*�Wäð»gz\ŠJg1Ô‡.ÞŠh+£â]Š3äzZÑ
ÇàpŠZyÐ(,|™ŠÚÆÑëìXZ¤/1‰ÜZZÏ§bp[Ðp[F,˜gìÂz{Šy
Šzg7Z#Zy»f™Ì6,*PÔœÔË~™×PgÔÝx„kZzgZOg@Æ‚BHYñÇX

)wZ£÷Ô|Z](
(,}ZOgÆL̂LZóg}óóÆŠz6,dñßwƒñÔâÞZzgŠcÆXE!*]

tì�W\TÎÆ‚B%ËZŠ!¤/z{È~Zzg»gz!*g~¢ŠÆ6,dÃ`gì�t
(,}Šw¤/Š}»»xìXzg:ZkƒÑ!*µðÆŠzg~Zk§bËZ3g~æŠÆ%-V
ZŠ!̃G+Ã`**�ñèÑäÐÁ7ìX

œ6,Zq-‚w~Šz�ïÜÌZ³ZiÅ!*]ìXZk6,šµW\W�Û+Æ

�X~äZÌâÞÆ6,dÃ7,Jì²œ�Ã¢È~ÆaŠ}Šc*ìX

LLP!*'óóåÅ§b7~Zzg"Ñv!*'�XT»ŠZðËÌÑÓÐ
0*uƒz„Zk§bZL;ÅWzZiÑ&ëEYLŠIÈYìXp}~LLÃi{¤/™',;óóZzg
LLï6,W~gzbÅ‚óó¹ZiÑX

îÙk»‰LLZzgëÃXXXóóZLZ0+gÃðŠgc*ÃsòYVŠ}XµŠgµp»
Šgc*gBbìXeZË¦Yzh+ZºÅÄLL¢|óóÌ4+ÄìXç1]~(gÐ(w»
ZN[W\Æfzt»ì1mo]ìX

)DOÔ”ZŠÃ^(
LLZóg}óóÆŠ}‚wÆMy~ŠzÑg})âÞZzgŠc5002Y(ZNñßw

ƒñXZk§bLLZóg}óóÅCÙâ{ÚZ�á®)Æ&‚wåƒñXZkÆaIgu
!*ŠJw�ÛâNXQyìtŸ-V„Yg~gìÇX

LLœÇg�óóÆzŠzx~�p}�áïK‰ÔQy~eZËZzYgg~
™r#»*yLLœXÂÒ]óóœ6,ï™äzZßVÆa{áÅqìX¼Z+ÂÁ
�ZkLLÂÒ]óó~�áï7ƒÃZzg÷}D~�Ô~Z7Šg`™**eLƒV@*�œ
6,ï™äzZßVÃñZŠÅˆl~'×h+M‚ãƒnXÂÎŠg`™ä~eZËZzYgg~

™r#Æ§i»gÅ„cz~™g;ƒVX

ZYäÅ@*gõz×ÅÃ~œ6,p}
MiZŠÃW,~LL6ZYäÅ�YãCŠ,óóÑƒgÔgzLk…Ô1991YX 1X
„Š]',w~ÔeZËLLZY:ZzgZYäÅWóóÑƒgÔZŠZgÒZŠ[zWÔ6891YX 2X
‡gK)%A$(LL*ZY:X)bZzg~**]óóŠ‹ÔZgŠzZ»ŠòÔ2991YX 3X

ZŠ!@*gõz×ÅÃ~œ6,p}
Zû0+*±LL§¯ZˆkóóÑƒgÔ_5ëEYLéXÅÔ8891YX 1X
Zâg=ŠLLˆlz�ŠóóÑƒgÔ_5ëEYLéXÅÔ6891YX 2X
Z}X!XZÑsLL)bZŠ[óóÑƒgÔ_5ëEYLéXÅÔ5991YX 3X
qæ~»ª~ÔƒzWóóÑƒgÔ2…Ô9891YX 4X
gè¬$+~LLŠ~Š*»ZŠ[óóÑƒgÔ„„zŠZøÔkXyX 5X
=Šqg_LLZŠ[Zzggi+p].h+e$óóÑƒgÔóg�á]Ô8891YX 6X
¢Z£ÔeZËLL§¢4è

E
GóóÑƒgÔ_5ëEYLéXÅÔ8891YX 7X

�ÛiZ:¦LLÝlZŠ[óóÑƒgÔ_5ëEYLéXÅÔ6891YX 8X
)&p}�áï�( ÆXÆ²£Îæ OLLZgŠz»My~ÕŠóóŠ‹Ôj-$6,»lÔ2891YX 9X

zik,M¸ÔeZËLLpZzgÚøóóuÍŠJÔ„3,Š!*yÔ8891YX é01X
z;[ZÑ°LLM’»©**)óóŠ‹ÔZ0åò;îkÔ2991YX 11X

ZYäÅ@*gõz×ÅÃ~œ»jZ!
)tuqeZË™r#ÅÂÒ]~7p¢zg]Æ Z4Æ§i»gÐzäÅ(

PZŠ©LLä́ZYäÆZšr»Xóó™ZcÔ©XÅÔ0991YX 1X
&bZ−+Šgz÷LLZgŠzZYäÆÒgD**]óóÑƒgÔóg�á]Ô9991YX 2X

¬g%:{yÔeZËLLZgŠz¿ZY::/z}_·óóÑƒgÔ,-zZ,̂Ô8891YX 3X

ZŠ!@*gõz×ÅÃ~œ»jZ!
ì·oLLt]óóÑƒgÔ„.yÔ3791YX 1X
ì·oLLdzF,Šh+óógZzf~ÔZm]XÅÔ4891YX 2X

Zóg}aå‚wÔŠzu~Â[Zóg}aå‚wÔŠzu~Â[ 87 77



;îkÔ4991YX �Ûâyì7g~ÔeZË)%A$(LLZgŠz�»/Zg»óóŠ‹ÔZ0åò 3X
z;[ZÑ°LLM’»©**)óóŠ‹ÔZ0åò;îkÔ2991YX 4X

œ6,ÎZ¤W~zóÂ[
6,*Í0*w!5ÿ

GLLœ:,Zzg®óóŠ‹Ô�Ûzg~0891Y)tÂ[gZ¶Æ0*kñ�Š 1X
7Zk»jZ!eZË¬g%:{yäZL£!LLZgŠz¿ZY::/z}_·óóÅÂÒ]
~Šg`HìX(

ZkÆˆ~œÆZq-%ûù´»�g{mf™™**eLƒVXtù·LLœ
Æc*ŠÇgZYäóóÆÄZyÐZŠZg{óg�á]ÔÑƒgä9991YÃ�áùHXÂ[6,£wzs
~Â%A$»**x}Šg`7XZ%LLœXZYäZzgC×VóóÆÄZyÐZkÂ[ÅZ’Z
~�7Â‚’k,HŠHìz{bYßO~™r#»ìXZk’k,Ðáyƒ@*ì�Zk
ù·ÃbYßO~™r#ä„%A$HìX

Zk~ÀŠHg{ZYä�áïK‰�XX~ÐZq-œ»ZL„!*g}~
*yLL“pŠóóÆÄZyÐìXt�á@óN„*yì�–weZËZzgg~™r#œ
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