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Ý�ð ×�×�á²ÖXá�ßuÖXÝ�×=ß Ö"ØºÚ$Ùîè
ì$Ö"Ø«Ý

â"Ý�ÞY×
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EØRçIÖGè�ì$ÖÔþ�ÖXÖ�çIß ãEâ��éÝ�Ö"�EðIØºÝ�Ö�çÜßIë­è
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ÞEð$Ý9Ý�ÖXÛ$Ý�Ö�×�ÖXÚIè�ã/è�ØºÞEÚ��eÖXÚ â"Þ�çeØºÚ$Ù²ÞaþqçIÞEá­ã?Ø«Ú?�IÚ$Þ?ê½à«Ö�çIÙeÖ ��ãaÚ ç�è�ì$Ö�Ö	��Ö�â"è-ÞaþqÙeÖXÚ$ÖXè�ØRâ�ÞEÛuÖXÝ�ã/è�ÞeÝ�×�ÞEÚ­âXã/Ú çeØRç$ã/è
Ö

çIÖ�×2ØºÙEÚ ×Xñ �:ÚIØºè�ØRãQà�Ý�Ö�×�ðIàºè�×9Ý�ÖXÛ ÞeÝ�è�Ö�ç ØºÚ7�EÖ�â"è�ØºÞEÚ���×�ð$ÙEÙEÖ�×%è�è
ì ã/è-ÙEÖXÚ$ÖXè%Ø â=ãQàºÙEÞEÝ�Øºè�ì$áé×�âXãaÚ­ßuÖGð ×�Ö�ç ØºÚä×�ë�×%è�ÖXá

â"ÞEÚIæ ÙEð$Ý"ã/è�ØºÞEÚéÛ$Ý�ÞEßIàºÖXá­×9è�Þ�Û$Ý
Þ;
eØRçIÖ�þ�Ö�ãE×2ØºßIàºÖ�ã/Ú ç�ð ×%Ö"þ�ðIà¶çIÖ�×2ØºÙEÚ ×Xñ=�5ì$Ö�àRãE×%è�×�Ö�â"è�ØºÞEÚdçeØR×�â"ð ×�×�Ö�×½è�ì$Ö^Ý
Ö�×�ðIàºè�×

ã/Ú çd×�ð$ÙeÙEÖ�×�è�× �eð$Ö�×�è�ØºÞEÚ ×½þ�ÞEÝ9þ�ð$è�ð$Ý
ÖGÝ�Ö�×�Ö�ã/Ý�â
ì�ñ

� 	�

�·Ó��ÔË��8Ë'Ï ��

��Í�Ò��

��ãE×%è�ØºÚ$ÙûçIÖ�×2ØºÙEÚ ãE×éã[×�Ö�ã/Ý�â
ì�Û$Ý�ÞEßIàºÖXá �^ã þ�ÞEÝ�á�ðIàRã/è�ØºÞEÚ ê½Ø«è
ì ãÿê5Ö"à�à���Ö�×%è�ã/ßIà�ØR×�ì$Ö�ç ì$ÖXÝ%Ø«è"ã/ÙEÖÜØºÚ ãaÝ�è�Ø�æLâ
ØRãQà

ØºÚYè
Ö"à�à�ØºÙEÖXÚ â"Ö²Ý
Ö�×�Ö�ã/Ý�â
ì��$ã²çIÖ�×2ØºÙEÚäÛ$Ý
Þ�â"Ö�×�×�×�Ö�ã/Ý�â
ì$Ö�×5è�ì$Ý�Þeð$ÙEìäã²×�è�ãaè�Ö{×%Û ãEâ"ÖGÞ/þ�Û ÞY×�×±Ø«ßIàºÖ²×�è�Ý
ð â"è�ð$Ý�Ö�× þ�ÞeÝ�ÞEÚ$Ö

ÞEÝ5á²ÞEÝ
Ö{×�è
Ý�ð â"è�ð$Ý�Ö�×9è�ì ã/è9Û ÖXÝ�þ�ÞEÝ�á ã�×�ÛuÖ�â
Ø�æ Ö�ç þ�ð$Ú â"è�ØºÞEÚ�ñ���Þ/ØºÚIè�× ØºÚdè�ì$Ö�×�è�ã/è
Ö^×�Û ãEâ"ÖGÝ�ÖXÛ$Ý
Ö�×�ÖXÚYè�âXã/Ú çeØRç$ã/è
Ö



çIÖ�×2ØºÙEÚ × �8ã/Ú çVÞeÚ$ÖäÞEÝéá²ÞEÝ�ÖdÞaþ�è�ì$Ö�×�ÖäÛuÞ/ØºÚYè"×­çIÖ"æ Ú$Ö�×dãÿÙEÞYãQàG×�è�ã/è�ÖdÝ
ÖXÛ$Ý�Ö�×�ÖXÚIè�ØºÚ$Ùûã[çIÖ�×2ØºÙEÚ�è�ì ã/è²á ÖXÖXè�×

×�ÛuÖ�â
Ø�æLâXãaè�ØºÞEÚ ×Xñ

�2Ú ×�Ö�ãaÝ�â�ìÜè�ì$ÖXÝ�ÖÔØ ×Gã è�Ý�ãeçIÖXÞ+� ßuÖXè±ê5ÖXÖXÚ���ô��/ö���öRõ�ö ��ú�� ã/Û$ÛIà�ØRâXã/ßIØ�à�Øºè±ëÜØºÚüçeØ@�qÖXÝ
ÖXÚYè�çIÞEáéãQØºÚ × �LãaÚ ç	��
�ô"ô �

� è�ì$Ö�ÚYð$á�ßuÖXÝGÞ/þ�âXã/Ú çeØRç$ã/è�Ö­çIÖ�×±Ø«ÙeÚ ×G×�Ö�ã/Ý�â
ì$Ö�çÜè�ì$Ý�ÞEð$ÙEìJßuÖ"þ�ÞEÝ
Ö�æ Ú çeØºÚ$ÙÜè�ì$Ö'â"ÞEÝ
Ý�Ö�â"èGÞEÚ$ÖEñ �-ð$Ý�Ý�ÖXÚIèGçIÖ��

×2ØºÙEÚî×%ë�×�è
ÖXá­×8è�ÖXÚ çJè�ÞäçIÖXÛuÖXÚ çüÞeÚ çIÞeá­ãQØºÚ>�:×�Û Ö�â
Ø�æLâ?�IÚ$Þ/ê5àºÖ�çIÙEÖ­ã/Ú çÜþ:ã 
EÞEÝG×�Û ÖXÖ�ç Þ;
eÖXÝ3C Ö"ïYØºßIØ�à�Ø«è�ëEñ �Eð â
ì

� ø�
��5õ�ô ���eô�����ù��Xô����Xú�� ��ôQ÷��5è�ì$ÖXÝ�Ö"þ�ÞEÝ�Ö�çIÞéÚ$ÞEè8Û ÖXÝ�þ�ÞEÝ�álê5Ö"à�à¼ê�ì$ÖXÚJçIÞEá­ãQØºÚ �YÚ$Þ/ê5àºÖ�çIÙEÖ=ØR×^×
âXã/Ý�â"Ö�ß$ð$è8Û ÖXÝ��

þ�ÞEÝ�á Ö"ï�è
Ý�ÖXá²Ö"àºë²ê5Ö"à�à¶ÞEÚéè�ì$Ö{çIÞeá­ãQØºÚ ×5è�ì$ÖXëéê5ÖXÝ�Ö{çIÖ�×±Ø«ÙeÚ$Ö�ç þ�ÞEÝQñ 
�è�è
ì$Ö^ÞEè
ì$ÖXÝ�Ö"ï$è�Ý�ÖXá Ö�ã/Ý�Ö8ÖXÚYð$á²ÖXÝ"ã/è�Ø�
EÖ

ÞEÝ8Ö"ï�ì ãað ×�è�Ø�
EÖ­×�Ö�ãaÝ�â�ìJãQàºÙEÞEÝ�Øºè�ì$áé×8è�ì ã/è8è�Ý�ãEçIÖ C Ö"ïYØºßIØ�à�ØRè�ëJþ�ÞeÝ{×�ÛuÖXÖ�çAñ �½ì$ÖXëäÛ ÖXÝ%þ�ÞEÝ
á ã/ßuÞEð$èGÖ"�eð ãQà�à«ëJê5Ö"à�à

�:ÞEÝ5ß ãEçeàºë�&½ãeâ"Ý�ÞY×�×�ã=ê5ØRçIÖ*
?ã/Ý�ØºÖXè�ëdÞ/þ-çIÞEá­ãQØºÚ × �pß$ð$è^ã/Ý�ÖGð ×�ð ã?à�àºëÜÛ$Ý�ÞEìIØºßIØºè�Ø�
EÖ"àºë ×2àºÞ/ê�ñ

�2Ú�ßuÖXè±ê5ÖXÖXÚ�è�ì$Ö�×�Ö9Ö"ï�è
Ý�ÖXá²Ö�×·Þ/þ Ý�ã/Ú çIÞEá�ã/Ú ç���ÞEÝ�Ö"ï�ì ãað ×�è�Ø�
EÖ�×�Ö�ã/Ý�â
ì'ãaÚ çGÚ$ÞG×�Ö�ã/Ý�â
ì���Ö�
eÖXÝ�ëGÞEè�ì$ÖXÝ�×�Ö�ã/Ý�â
ì

ãQàºÙEÞEÝ%Ø«è
ì$á áéã+�EÖ�×�ãE×�×%ð$á²Û$è�ØºÞEÚ ×9Þ/þ8
?ã/Ý
ëEØºÚ$Ù �EØºÚ ç$×�ãaß ÞEð$è5×�Ö�ã/Ý�â
ìÑ×%Û ãEâ"Ö�×Xñ �5ì$Ö�×�ÖGãE×�×�ð$á Û$è�ØºÞEÚ ×5â"ÞEÝ�Ý�Ö�×�ÛuÞEÚ ç

è�Þ �YÚ$Þ/ê5àºÖ�çIÙEÖäã/ßuÞEð$è�è�ì$Öd×�Û ãEâ"Ödã/Ú çüáéã�ëÿß Ödâ"ÞEÝ�Ý�Ö�â"è �·ØºÚ â"ÞEÝ�Ý
Ö�â"è ��ÞEÝ�á�ØR×2àºÖ�ãEçeØºÚ$Ù � Øºá²ÛIà�Ø â
ØºèdÞEÝ=Ö"ï�ÛIà�ØRâ
Øºè �

ã/Ú ç �IÚ$Þ/ê�Ú²ÞEÝ9ð$Ú>�YÚ$Þ/ê�Ú��Iê�ì$ÖXÚ ð ×�Ö�ç�þ�ÞEÝ5×�Ö�ã/Ý�â
ìIØºÚ$Ù'ãGÛ ãaÝ�è�ØRâ"ðIàRã/Ý�×�Û ãEâ"ÖEñ��5ìIØR× �YÚ$Þ/ê5àºÖ�çIÙEÖ�ØR×-Ö"ï$ÛIàºÞ/Øºè�Ö�çéè�Þ

ÙEðIØRçIÖ�Ö"ï$ÛIàºÞEÝ�ã/è�ØºÞEÚ��I×�Û ÖXÖ�çeØºÚ$Ù²ð$Û²×�Ö�ãaÝ�â�ì�ßIë�ÙEÖXÚ$ÖXÝ�ã/è�ØºÚ$Ù�ãG×�Ö�ãaÝ�â�ì�ßIØRãE× á­ã/ÚIØ�þ�Ö�×%è�Ö�ç=ØºÚ²è�ì$Ö^×%ÖXè�Þ/þLÙEÖXÚ$ÖXÝ"ã/è�Ö�ç

×�Þ/àºð$è�ØºÞEÚ ×�ñ

28ÖXÚ$ÖXè�ØRâGãQàºÙEÞEÝ�Øºè�ì$áé×5ß Ö"àºÞEÚ$Ùéè�Þ­ã²â
àRãE×
×5Þ/þ-ãQàºÙEÞEÝ�Øºè�ì$á­× ��âXã?à�àºÖ�çÜßIà�ØºÚ ç ×%Ö�ã/Ý�â
ìäãQàºÙEÞEÝ�Øºè�ì$á­× �$ê�ìIØRâ�ìdáéã+�EÖ

è�ì$ÖdãE×�×�ð$á Û$è�ØºÞEÚVè�ì ã/è=è�ì$ÖXÝ�Ö Ø ×åÖXÚ$ÞEð$ÙEì��YÚ$Þ/ê5àºÖ�çIÙEÖdè�Þüâ"ÞEá Û ã/Ý�Öéè±ê5Þä×�Þaà«ð$è%Ø«ÞeÚ ×²ã/Ú ç[è�Ö"à�à�ê�ìIØRâ�ì[ØR×=ß ÖXè��

è�ÖXÝ ��1�ãQê5à�ØºÚ × �.� !#!>�+&�ñB�5ì$ÖXëÿá­ã+�EÖdçIÞäê5Øºè�ì[à�Øºè�è�àºÖäçIÞEáéãQØºÚ �IÚ$Þ/ê5àºÖ�çIÙEÖ ��á­ã+�eÖ�þ�ÖXê ãE×
×�ð$á²Û$è�ØºÞEÚ ×�ã/ßuÞEð$è

è�ì$ÖG×�Ö�ã/Ý�â
ìä×�Û ãEâ"Ö �$ã/Ú çéð ×%Ö{çIÞEáéãQØºÚ>�_Ø«Ú çIÖXÛuÖXÚ ç$ÖXÚIèGÞEÛ ÖXÝ"ã/è�ÞEÝ�×¼þ�ÞeÝ�ÙeÖXÚ$ÖXÝ�ã/è�ØºÚ$Ù²âXã/Ú çeØRç$ã/è�Ö=Û Þ/ØºÚIè�×9ØºÚäã�×�è�ã/è�Ö

×�Û ãEâ"ÖEñ



ìIëIß$Ý�ØRç ×%ë�×�è
ÖXá è�ì ãaè^â"ÞEá�ßIØºÚ$Ö�×8è�ì$Ö�ßuÖ�×�è�ãE×�ÛuÖ�â"è�×�Þaþ��YÚ$Þ/ê5àºÖ�çIÙEÖ���ß ãE×%Ö�ç ×%ë�×�è
ÖXá­× ��×�Û ÖXÖ�ç�&5ê5Øºè�ìJè�ì$Ö

Ý�ÞEß$ð ×%è�Ú$Ö�×�×éÞ/þ�ÙEÖXÚ$ÖXè�ØRâüãQàºÙEÞEÝ%Ø«è
ì$á ×�Ö�ã/Ý�â
ì �±çIÞEá­ãQØºÚ>�_ØºÚ çIÖXÛ ÖXÚ çIÖXÚAâ"Ö+&äê5ÞEðIàRç�è�ì$ÖXÝ�Ö"þ�ÞEÝ�ÖJßuÖ á ÞEÝ�ÖJð ×�Ö"þ�ðIà �

Ö�×�ÛuÖ�â
Ø ã?à�àºëÜØºÚJÖXÚ$Ù/ØºÚ$ÖXÖXÝ�ØºÚ$ÙäçIÞEá­ãQØºÚ ×�ê�ì$ÖXÝ�Ö'çIÞeá­ãQØºÚ'�IÚ$Þ/ê5àºÖ�çIÙEÖGØR×8ã"
/ãQØ�àRã/ßIàºÖ²ß$ð$è^ê�ì$ÖXÝ�Ö�×�ð â
ì'�IÚ$Þ?ê½à«Ö�çIÙeÖ

ØR×8ð ×�ð ãQà�àºëJÚ$ÞEèGÖXÚ$ÞEð$ÙEìJè�Þd×�Þ/à�
EÖ²ã Û$Ý�ÞEßIàºÖXá è�ÞéÞEÛ$è�Øºá­ã?à�Øºè�ëEñG� Ú$Ù/ØºÚ$ÖXÖXÝ�×Gð ×�Ö�ì$ÖXð$Ý�ØR×�è%Ø âX× �:Ý�ðIàºÖ�×8Þ/þ5è�ìYð$á�ß &



è�Þ�ì$Ö"àºÛü×�Þ/à�
EÖ�çIÖ�×2ØºÙEÚÜÛ$Ý�ÞEßIàºÖXá­×Xñ �5ìIØR× �IÚ$Þ?ê½à«Ö�çIÙeÖGØR×5ð ×�ð ãQà�àºëäÝ
Ö"à ãaè�Ø�
EÖ"àºëdÖ�ãE×�ëéè�Þ²âXã/Û$è�ð$Ý�ÖGÞEÝ�ÖXÚ â"Þ�çIÖ �Aã/Ú ç

ì$Ö"àºÛ ×=è�Þäâ"ð$è�çIÞ/ê�Úüè�ì$Ö²×�Ö�ã/Ý"â�ìî×%Û ãEâ"Ö­×2Ø��XÖEñ �:Ú[è�ìIØR×�â"ÞeÚYè�Ö"ï$è �Aê5Ö²çIÖ�×�â"Ý�Øºß Ödãä×%ë�×�è
ÖXáíè�ì ã/èGð ×�Ö�×=çIÞEá­ãQØºÚ

�IÚ$Þ?ê½à«Ö�çIÙeÖ^è�Þ�ÙEðIØRçIÖGã=ÙEÖXÚ$ÖXè�ØRâGãQàºÙEÞEÝ�Øºè�ì$á è�ì ã/è9àºÞYÞ%��× þ�ÞEÝ�þ�Ö�ãE×2ØºßIàºÖ�×�Þ/àºð$è�ØºÞEÚ ×9ØºÚéè�ì$ÖGçIÞEá­ãQØºÚdÞ/þ¶×�è�Ý
ð â"è�ð$Ý�ãQà

çIÖ�×2ØºÙEÚJã/Ú çéÞEÛ$è�Øºá�Ø���ã/è�ØºÞEÚdÞaþ¶è�Ý�ð ×�×%Ö�×Xñ��5ì$Ö�×�Ö�×%Þ/àºð$è�ØºÞEÚ ×�âXã/Údè�ì$ÖXÚdßuÖ8Øºá²Û$Ý�Þ+
EÖ�çéè�ì$Ý�Þeð$ÙEìdÛ ÞY×%è�Û$Ý
Þ�â"Ö�×�×±Ø«Ú$Ù

ßIëÑã/ÚdÖXÚ$ÙaØ«Ú$ÖXÖXÝQñ

� � 
�Ë 
9Ì¶Ó�Ò������8Î^Í�Ó�Ì ��� � �8Ë'Ï	�JÍ�Ð � � 	 
 �·Ó��ÔË


 4�� 
��E+-,/,���� ,/0:y·x



è�Ý�ð ×
×9ØR×^ã²×%è�Ý�ð â"è�ð$Ý�ÖGè
ì ã/è^â"ÞEÚ ×2ØR×�è"×5Þ/þ�ã²×�ÖXè�Þ/þ¶àºÞEÚ$Ù �L×2àºÖXÚ çIÖXÝ8á²ÖXá�ß ÖXÝ�×8ã/Ý�Ý"ã/Ú$ÙEÖ�ç ØºÚäè�ì$Ö�×�ì ã/ÛuÖ�Þ/þ�ÞEÚ$Ö

ÞEÝ=á²ÞEÝ�Öéè�Ý�ØRã/Ú$Ù/àºÖ�× �±×�ÖXÖ æ ÙEð$Ý�Ö7�+&�ñ �5ì$Ö­á ÖXá'ßuÖXÝ�×�ãaÝ�ÖÑãe×�×�ð$á²Ö�çÿè�ÞäßuÖÑâ"ÞeÚ$Ú$Ö�â"è�Ö�ç[ßYë þ�Ý�ØRâ"è�ØºÞEÚIàºÖ�×�×åÛIØ«Ú ×

ã/Ú çéÖ"ï$è�ÖXÝ�Ú ãQà·à«ÞIãEçeØºÚ$ÙY×^ãaÝ�Ö{ãaÛ$ÛIà�ØºÖ�çÜÞEÚIàºëäã/è5è�ì$ÖGè�Ý
ð ×�× ��Þ/ØºÚYè�×�ñ �·Ý�ð ×�×�çIÖ�×2ØºÙEÚäð ×�ð ã?à�àºëJ×�è�ã/Ý�è"×�ê5Øºè�ìJã�ÙaØ�
eÖXÚ

çeØR×�è�ã/Ú â"Ö=è�ì ã/è�è
ì$Ö�×�è�Ý�ð â"è�ð$Ý
Ö�ì ãE×5è
Þ­×�Û ã/Úäã/Ú ç è�ì$Ö8àºÞYãEçeØºÚ$Ùdâ"ÞEÚ çeØºè�ØºÞEÚ ×Xñ���Ö"ï�è �pè�ì$Ö'çIÖ�×2ØºÙEÚ$ÖXÝGçIÖXè�ÖXÝ�áåØ«Ú$Ö�×

è�ì$Ö�çIÖXÛ$è�ì²ã/Ú ç=Þ+
EÖXÝ�ãQà�à$Û$Ý�Þ/æ$àºÖ5Þ/þLè
ì$Ö-è�Ý�ð ×
×=�:ÙEÖXÞEá²ÖXè
Ý�ë &��Xè�ì$Ö5ÚYð$á�ßuÖXÝ�Þ/þ á²ÖXá�ß ÖXÝ�×�ãaÚ ç�è
ì$Ö"Ø«Ý-ãaÝ�Ý�ã/Ú$ÙEÖXá ÖXÚYè

�:è�ÞeÛ Þ/àºÞEÙEë�& �Eã/Ú ç=è�ì$Ö8×�ì ã/Û Ö8ã/Ú ç²ã/Ý�Ö�ãe×�Þ/þ�á²ÖXá�ßuÖXÝ-â"Ý�ÞY×�×�×�Ö�â"è%Ø«ÞeÚ × �±â"ÞEá Û ÞEÚ$ÖXÚIè�Û$Ý�ÞEÛuÖXÝ�è�ØºÖ�×	&¼×%ð â�ì²è
ì ã/è�è�ì$Ö

è�Ý�ð ×
×5ê5Ø�à�à-ß Ö'ãaßIà«Ö�è�Þ Ý�Ö�×2ØR×�è8è�ì$Ö�Ù/Ø�
EÖXÚ àºÞYãEç$×�ê�ìIØ�à«Ö á²ÖXÖXè�ØºÚ$Ù­è
ì$Ö'×�ÖXÝ�
eØRâ"Ö�Ý�Ö"�EðIØºÝ�ÖXá ÖXÚYè�× �±×�ÛuÖ�â
Ø�æLâXã/è�ØºÞEÚ ×	&�ñ

�5ì$Ö�ÙeÞYãQà$Þ/þ�è�Ý�ð ×�×�ÞEÛ$è%Ø«áåØ���ãaè�ØºÞEÚ²ØR× è�ÞGá­ãQïIØºá­ãQà�àºë²ð$è�Ø�à�Ø��XÖGè
ì$Ö�áéã/è�ÖXÝ�ØRãQà è�Þ=Ý�Ö�×�ðIàºè�ØºÚ²è
ì$Ö5à�Ø«ÙeìYè�Ö�×%è�×�è�Ý
ð â"è�ð$Ý�Ö

ê�ìIØ�àºÖ²×�ã/è�ØR×2þ�ëEØºÚ$Ù­ã?à�à�è�ì$Ö'çIÖ�×2ØºÙEÚ��pá­ã/ÚIðIþ ãEâ"è
ð$Ý�ØºÚ$Ù � ã/Ú ç ÞEè�ì$ÖXÝ5Û$ìYë$×2ØRâXãQà-â"ÞEÚ ×�è�Ý"ãQØºÚYè�×�ñ

�·Ý�ãEçeØºè�ØºÞEÚ ã?à�àºë �Iè�Ý�ð ×
×�ÞEÛ$è�Øºá�Ø���ã/è�ØºÞEÚ ØR×�Û ÖXÝ%þ�ÞEÝ
á²Ö�ç=ð ×2ØºÚ$Ù'áéã/è�ì$ÖXá­ã/è%Ø âXã?à�ÞEÛ$è%Ø«áåØ���ãaè�ØºÞEÚ­è
Ö�â�ì$ÚIØ��eð$Ö�×�þ�ÞEÝ-ã

è�Ý�ð ×
×�ê5Øºè�ìäã{æ$ï�Ö�çdâ"ÞEÚIæ Ùeð$Ý�ã/è�ØºÞEÚ�ñ �5ì ã/è9ØR× �IÙ/Ø�
EÖXÚéè�ì$Ö8ÙEÖXÞEá²ÖXè�Ý
ëåãaÚ ç²è�ÞeÛ Þ/àºÞEÙEë �Iè�ì$Ö8è�Ý�ð ×
×�á²ÖXá�ß ÖXÝ�â"Ý�ÞI×�×

×�Ö�â"è�ØºÞEÚ ã?à·ãaÝ�Ö�ãE×5ã/Ý�ÖGÞEÛ$è%Ø«áåØ��XÖ�çAñ �5ì$ÖGè�ãe× � �IãQàºè�ì$ÞEð$ÙEìdê5Ö"à�àAþ�ÞeÝ�á�ðIà ãaè�Ö�ç �IØºÚF
eÞ/à�
EÖ�×9ØºÚYè
ÖXÚ ×2Ø�
EÖ�â"ÞEá²Û$ð$è�ãaè�ØºÞEÚ�ñ

�8×2ØºÚ$Ù'áåØ�ï$Ö�ç=ØºÚIè�ÖXÙEÖXÝ-ÞeÛ$è�Øºá�Ø���ã/è�ØºÞEÚéè�Ö�â�ì$ÚIØ��eð$Ö�× �Ià�Øºá�Øºè�Ö�ç è�ÞEÛ Þaà«ÞeÙEë�ÞEÛ$è�Øºá�Ø���ã/è�ØºÞEÚéá­ãQë�ßuÖ{ãEâ
ìIØºÖ�
EÖ�ç ß ãE×�Ö�ç

ÞEÚîãÜ×�ÖXè�Þaþ�ã?à«è
ÖXÝ�Ú ã/è�Ø�
EÖ�æ$ï$Ö�ç[â"ÞEÚIæ ÙEð$Ý�ã/è%Ø«ÞeÚ ×Xñ?
^ÚüÖ"ï ã/á²ÛIàºÖéÞ/þ^ã/Û$ÛIàºëEØºÚ$Ù�2.
G×Gè
Þäè�Ý�ð ×
×8á²ÖXá�ß ÖXÝ�ÞEÛ$è�Ø��

á�Ø���ã/è�ØºÞEÚåØ × Ý�ÖXÛ ÞeÝ�è�Ö�çÔØºÚB��2^Þaà çIßuÖXÝ�Ù ���"!#4#!�&"ñ��/ÖXÚ>�EØºÚ ×5ãQàR×�Þ�ã/Û$ÛIà�ØºÖ�×5ã*2.
 è�Þ^ÞeÛ$è�Øºá�Ø��XÖ^è�Ý
ð ×�×�ÙeÖXÞEá²ÖXè�Ý�ë�ã/Ú ç



span

depth

pannel size

diagonal

bottom chord

top chordverticals

(a) Warren

(c) Fink

(b) Howe

�·ØºÙEð$Ý
Ö �#) �5ì$Ý�ÖXÖ�Õ�Ø@�qÖXÝ
ÖXÚYè �9ëYÛuÖ�×�Þaþ �·Ý�ð ×�×�Ö�×

á²ÖXá�ß ÖXÝ�â"Ý
ÞY×�×G×�Ö�â"è�ØºÞEÚ ã?à�ã/Ý�Ö�ãE×*� �aÖXÚ>�EØºÚ × �=�"!#!>�+&"ñ.�2ÚüìIØR×�×�è
ð çIëäè�ì$Ö²è
ÞEÛ Þ/àºÞEÙeëéØ ×{æ$ï�Ö�çÿã/Ú çÜÙEÖXÞEá²ÖXè�Ý
ëéØ ×

çIÖ"æ Ú$Ö�ç ßYë�ã�×�ÖXè�Þ/þAÛ ã/Ý�ã/á ÖXè�ÖXÝ�×�×�ð â
ì­ãE×�á²ÖXá�ßuÖXÝ�à«ÖXÚ$Ùeè�ì ×5ã/Ú ç=è�ì$Ö"ØºÝ�ØºÚ â
à�Ø«Ú$Ö�çÜã/Ú$Ù/àºÖ�×Xñ �·Þ�ÞEð$Ý �IÚ$Þ/ê5àºÖ�çIÙEÖ �

è�ì$Ö=ÞEÚIàºëäÝ�ÖXÛuÞEÝ�è�Ö�çÜã/è�è�ÖXá²Û$è8ÞEÚÜÞEÛ$è�Øºá�Ø���ã/è�ØºÞEÚJÞ/þ-è�Ý
ð ×�×5è�ÞEÛuÞ/àºÞEÙEëéØR×GçIÖ�×�â"Ý�ØºßuÖ�çÜØºÚ �5ã/ÙYã/Úäã/Ú ç�� Øºè�â
ì$Ö"à�à��s×

ê5ÞEÝ��(� ��ã/ÙYã/Ú[ã/Ú ç�� Ø«è"â�ì$Ö"à�à � �"!#! �<& �·Ø«ÚVê�ìIØ â
ì ×2Øºá�ðIàRã/è�Ö�ç ãaÚ$Ú$Ö�ãQà�Ø«Ú$Ù��±ãJ×�Ö�ã/Ý"â�ìVãQàºÙEÞEÝ�Øºè�ì$á0&^ØR×�ð ×%Ö�çVè�Þ

×�Ö�ã/Ý"â�ìÜè�ì$Ý�ÞEð$ÙEìJÛuÞY×�×2ØºßIàºÖ²è�Ý�ð ×
×�è�ÞeÛ Þ/àºÞEÙ/ØºÖ�×Xñ 
¯è�Ý�ð ×
×�è�ÞeÛ Þ/àºÞEÙEëéØR×�æ Ý�×%èGÙEÖXÚ$ÖXÝ�ã/è�Ö�ç ßYëJã­×%ì ã/Û Ö�ÙEÝ�ãaá²á­ã/Ý

Û$Ý�Þ$çIð â
ØºÚ$Ùîãdè�Ý%Ø ãaÚ$ÙEðIàRã/Ý�Ø��XÖ�çV×�ì ã/ÛuÖEñ �5ì$ÖéÙEÖXÞEá ÖXè�Ý�ëdØR×=è�ì$ÖXÚVãEç ��ð ×�è�Ö�çÿè�Þ ×�ãaè�ØR×2þ�ëJÛ$Ý�ÞeßIà«ÖXáýâ"ÞEÚ ×%è�Ý�ãQØºÚIè�×

�:è�ì$Ö½à«Þ$âXã/è�ØºÞEÚ ×9Þ/þ¶×�ð$Û$ÛuÞEÝ�è�×9ã/Ú çåà«ÞIãEç$×	& �aþ�Þ/à�àºÞ/ê5Ö�ç�ßYë²×�ì ãaÛ Ö8ÞEÛ$è�Øºá�Ø���ã/è�ØºÞEÚéß ãE×�Ö�ç ÞEÚ��/þ�ÞEÝ9Ö"ïpã/á ÛIà«Ö �$×�è
Ý�Ö�×�× �

ß$ð â��Eà�ØºÚ$Ù ��ã/Ú çÜá­ã/ÚIðIþ ãeâ"è�ð$Ý�ØºÚ$Ùäâ"ÞEÚ ×�è�Ý"ãQØºÚYè�×8ð ×±Ø«Ú$ÙÜè�Ý�ãEçeØºè�ØºÞEÚ ã?à¼ÞEÛ$è%Ø«áåØ���ãaè�ØºÞEÚîè
Ö�â�ì$ÚIØ��eð$Ö�×Xñ��5ãE×%Ö�çJÞEÚJè�ì$Ö

ð$è�Ø�à�Øºè±ëéÞ/þ¶è
ì$Ö^Ý�Ö�×%ðIà«è"ã/ÚYè�×�ì ãaÛ Ö8è�ì$Ö{×±Ø«á�ðIàRã/è�Ö�çdãaÚ$Ú$Ö�ãQàºÖXÝ^×�Ö�ã/Ý�â
ì$Ö�× þ�ÞeÝ�ã/Ú$ÞEè
ì$ÖXÝ½×%ì ã/Û ÖGã/Ú ç è�ì$Ö^ê�ì$Þ/àºÖGÛ$Ý�Þ#�

â"Ö�×�×¼Ø × Ý�ÖXÛ Ö�ãaè�Ö�çAñ / Ú$Ö^Û$Ý�ÞeßIà«ÖXá ê5Øºè�ì²è�ìIØR×9ã/Û$Û$Ý�ÞYãEâ
ì��EãE×�ÛuÞ/ØºÚYè�Ö�ç ÞEð$è�ßIë�è�ì$Ö8ã/ð$è�ì$ÞEÝ�× �QØ × è�ì ã/è-ãGâ"ÞEá ÛIà«ÖXè
Ö

×�ì ã/ÛuÖ^ÞeÛ$è�Øºá�Ø���ã/è�ØºÞEÚ Ø ×9ÛuÖXÝ�þ�ÞeÝ�á²Ö�çéã/è�Ö�ãEâ
ìÑ×�è
ÖXÛ�ñ �½ìIØ ×9è�ã �EÖ�×-×2ØºÙEÚIØ�æLâXã/ÚIè�â"ÞEá²Û$ð$è�ãaè�ØºÞEÚ ãQàLè%Ø«á Ö �EÖ�×�ÛuÖ�â
Ø ã?à�àºë

Ø�þ�è�ì$Ö�è�Ý
ð ×�×�ØR×G×�è�ã/è�ØRâXãQà�àºëÜØºÚ çIÖXè�ÖXÝ�á�ØºÚ ã/è�ÖEñ �5ì$Ö=ØºÚYè
ÖXÝ�Ú ãQà�þ�ÞEÝ�â"Ö'çeØR×�è
Ý�Øºß$ð$è�ØºÞEÚüØºÚüãd×�è�ãaè�ØRâXãQà�à«ëJçIÖXè�ÖXÝ�á�ØºÚ ã/è
Ö

è�Ý�ð ×
× �/ÞEÝ-ã/ÚIë'×�ð â
ì­×�è
Ý�ð â"è�ð$Ý�Ö9ØºÚ²ÙEÖXÚ$ÖXÝ�ã?à �eá­ãQë�ßuÖ^âXãQàRâ"ðIàRã/è�Ö�ç=ØºÚ çIÖXÛ ÖXÚ çIÖXÚIè�àRëéÞ/þAè�ì$Ö5á²ÖXá�ß ÖXÝ�×��/Û$Ý
ÞEÛ ÖXÝ�è%Ø«Ö�×

ê�ìIØ�àºÖ²Øºè�×=âXãQàRâ"ðIàRã/è�ØºÞEÚ[ØºÚîãä×%è�ã/è�ØRâXãQà�àºëÜØ«Ú çIÖXè
ÖXÝ�á�ØºÚ ã/è�Öä×�è
Ý�ð â"è�ð$Ý�Ö�Ý�Ö"�eðIØºÝ�Ö�×ÔØ«ÚIþ�ÞEÝ�áéã/è�ØºÞEÚîã/ßuÞEð$èGá²ÖXá�ß ÖXÝ"×��



Û$Ý�ÞEÛuÖXÝ�è�ØºÖ�× �uê�ìIØRâ�ìJã/Ý�Ö8è�ì$ÖXá­×�Ö"à�
EÖ�×�è�ì$Ö=è�ã/Ý�ÙEÖXè"×�Þ/þ�ÞEÛ$è�Øºá�Ø���ã/è�ØºÞEÚ�ñ

28ÖXÚ$ÖXè�ØRâGãQàºÙEÞEÝ�Øºè�ì$áé×5ì ã 
EÖ{ã?à ×%Þ²ß ÖXÖXÚÜð ×�Ö�çéØºÚä×�ì ã/ÛuÖ'çIÖ�×2ØºÙEÚ7��2^ÖXÝ�Þ�ÖXè^ãQà:ñ � �"!%!������îã/è�ãaß ÖGã/Ú ç / �EØºÚ$Þ �

�"!#! ��&�ñ8
�àºè�ì$ÞEð$ÙEìd×�ì ã/ÛuÖ^ÙeÝ�ã/á²á­ãaÝ�×�Û$Ý
Þ;
eØRçIÖ{ãÔÛ Þ/ê5ÖXÝ�þ�ðIàLÝ�ÖXÛ$Ý�Ö�×%ÖXÚYè�ãaè�ØºÞEÚ²è�Ö�â
ì$ÚIØ��Eð$Ö �$ê5Ö^â
ì$ÞY×�ÖGã�çeØ@��ÖXÝ�ÖXÚIè

Ý�ÖXÛ$Ý�Ö�×%ÖXÚYè�ãaè�ØºÞEÚ=þ�ÞEÝ�Ý
Ö�ãE×�ÞEÚ ×�Þ/þ�â"ÞEá²Û$ð$è�ãaè�ØºÞEÚ ãQàLâ"ÞEá²ÛIàºÖ"ïIØºè±ë²ã/Ú çåß Ö�âXã/ð ×�Ö�ê�Ö9þ�ÞEð$Ú ç=Øºè�çeØ@,Ñâ"ðIàºè�ë�è�ÞGÖXÚ â"Þ$çIÖ

ì$ÖXð$Ý�ØR×�è�ØRâ �:ÖXÚ$ÙaØ«Ú$ÖXÖXÝ%Ø«Ú$Ù[çIÖ�×2ØºÙEÚ & �YÚ$Þ/ê5àºÖ�çIÙEÖEñ / ð$Ý�Ý�ÖXÛ$Ý�Ö�×�ÖXÚIè�ã/è%Ø«ÞeÚüØR×�çIÖ�×
â"Ý�Øºß Ö�ç[ØºÚ��EÖ�â"è�ØºÞEÚ(:dê�ìIØ�àºÖdè�ì$Ö

Ú$Ö"ï$è^×�ð$ß ×�Ö�â"è�ØºÞEÚ ØºÚYè�Ý
Þ�çIð â"Ö�×8ÙEÖXÚ$ÖXè%Ø â=ãQàºÙEÞEÝ�Øºè�ì$áé×Xñ


 4�� ��� x ���E0
	��J1:y�7 �E0
�E.�� ,

2^ÖXÚ$ÖXè%Ø â ãQàºÙEÞEÝ�Øºè�ì$á­× �AÞEÝ�ØºÙ/ØºÚ ãQà�àºëîçIÖ�
EÖ"àºÞEÛ Ö�çÿßIë 5�Þ/à�àRã/Ú ç ��á Þ�çIÖ"à-Ú ã/è
ð$Ý�ãQà�×�Ö"àºÖ�â"è�ØºÞEÚ��·è�ì$Ö²Û$Ý�Þ$â"Ö�×�×8Þ/þ5Ö�
EÞ#�

àºð$è�ØºÞEÚ � 5�Þ/à�àRã/Ú ç � �"!<9;:�&�ñ �-ÞeÚ â"ÖXÛ$è�ð ãQà�àºë �32.
G×�ð ×�Ödè�ì$Ödá²Ö�â
ì ã/ÚIØR×�á­× Þ/þ^Ú ãaè�ð$Ý�ãQà^×�Ö"àºÖ�â"è�ØºÞEÚ Ø«Ú Ö�
EÞ/à�
eØ«Ú$Ù

ØºÚ çeØ�
EØRçIð ãQàR×�è�ì ãaè �AÞ+
EÖXÝ^è%Ø«á Ö �¶ãEç$ã/Û$è8è�Þäã/ÚJÖXÚ�
EØºÝ�ÞeÚ$á²ÖXÚYèQñ �5ì$ÖXëJâXã/ÚîãQàR×�ÞdßuÖ­â"ÞEÚ ×2ØRçIÖXÝ�Ö�çÿãd×�Ö�ã/Ý�â
ìJÛ$Ý�Þ#�

â"Ö�×�× �I×�Ö�ã/Ý�â
ìIØºÚ$ÙGþ�ÞEÝ�ß ÖXè
è�ÖXÝ�ØºÚ çeØ�
EØRçIð ãQàR×9ØºÚéè�ì$Ö�×�Û ãEâ"Ö�ÞaþqãQà�àLÛuÞY×�×2ØºßIàºÖ�Ø«Ú çeØ�
eØRçIð ãQàR×Xñ �:Ú²Û$Ý"ãEâ"è�ØRâ"Ö �eØ«Ú çeØ�
eØRçIð ãQàR×

Ý�ÖXÛ$Ý�Ö�×%ÖXÚYèGâXã/Ú çeØRç$ã/è�Ö²çIÖ�×2ØºÙEÚ ×�ØºÚüã­×%è�ã/è�Ö�×�Û ãeâ"Ö�Þ/þ-ÛuÞY×�×2ØºßIàºÖ­çIÖ�×2ØºÙEÚ × �Aê�ìIØ�àºÖ�è�ì$Ö=ÖXÚF
eØºÝ�ÞEÚ$á²ÖXÚIèGÛ$Ý�Þ+
EØRçIÖ�×8ã

á²Ö�ãE×%ð$Ý�Ö5Þ/þ��
æ è
Ú$Ö�×�×��8è�ì ã/è�ì$Ö"àºÛ ×¼Ø çIÖXÚIè�Ø�þ�ë²ß ÖXè�è
ÖXÝ�Ø«Ú çeØ�
eØRçIð ãQàR×Xñ32^ÖXÚ$ÖXè�ØRâ�ã?à«ÙeÞEÝ�Øºè�ì$á­×�ã/Ý
Ö½ã8Ý
ÞEß$ð ×�è �/Û ã/Ý"ãQà�à«Ö"à

×�Ö�ã/Ý"â�ìJÛ$Ý�Þ$â"Ö�×�×GÝ
Ö"�EðIØºÝ�ØºÚ$Ùdà�Øºè�è�àºÖ ØºÚIþ�ÞEÝ
á­ã/è�ØºÞEÚüè
ÞÑ×�Ö�ãaÝ�â�ìÿÖ	�qÖ�â"è%Ø�
eÖ"à«ëEñ?28Þ/àRçIß ÖXÝ�Ù �s×8ß ÞIÞ#�JÛ$Ý�Þ+
EØRçIÖ�×=ã à ãaÝ�ÙEÖ

à�ØR×�è^Þaþ ã/Û$ÛIà�ØRâXã/è�ØºÞEÚüã/Ý
Ö�ãE×D��2^Þ/àRçIßuÖXÝ�Ù �8�"!%4#!�&�ñ


G×�ãQàºÝ�Ö�ãeçIëdÚ$ÞEè�Ö�ç �uè�ì$Ö�á²Þeè�Ø�
?ã/è�ØºÞEÚ ã?à�ØRçIÖ�ãéß ÖXìIØºÚ ç 2.
G×5ØR×�Ú ã/è�ð$Ý�ãQà�×�Ö"àºÖ�â"è�ØºÞEÚÜØ«á ÛIà«ÖXá ÖXÚYè�Ö�çÜè�ì$Ý
ÞEð$ÙEì

×�Ö"àºÖ�â"è�ØºÞEÚüã/Ú ç Ý�Ö�â"ÞEá�ßIØºÚ ã/è�ØºÞEÚäÞeÛ ÖXÝ�ã/è
ÞEÝ�×Xñ=

Û ÞEÛ$ðIàRã/è%Ø«ÞeÚ Þaþ âXã/Ú çeØRç$ã/è
ÖåçIÖ�×±Ø«ÙeÚ × �:ð ×%ð ãQà�à«ëÜÖXÚ â"Þ�çIÖ�çJãE×½ßIØ«è

×�è�Ý%Ø«Ú$ÙI×	&5ØR×�á Þ�çeØ�æ Ö�çÿßYëJè�ì$Ö²Û$Ý
ÞEß ã/ßIØ�à�Ø ×%è�ØRâdã/Û$ÛIà�Ø âXãaè�ØºÞEÚîÞaþ�è�ì$Ö²ÙeÖXÚ$ÖXè�ØRâ²ÞEÛuÖXÝ�ã/è�ÞeÝ�×�þ�Ý
ÞEáíÞEÚ$Ö²ÙEÖXÚ$ÖXÝ"ã/è�ØºÞEÚ

è�Þéè�ì$Ö�Ú$Ö"ï$è�ñ �5ì$Ö�ß ãE×2ØRâ�ãQàºÙEÞEÝ%Ø«è
ì$áíê�ì$ÖXÝ�Ö��*����&5ØR×8è�ì$Ö�Û ÞEÛ$ðIàRã/è%Ø«ÞeÚüÞ/þ�×�è�Ý%Ø«Ú$ÙI×^ã/è8ÙEÖXÚ$ÖXÝ�ãaè�ØºÞEÚ�� �pØ ×8ÙaØ�
eÖXÚ

ß Ö"àºÞ/ê�ñ
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?ãQàºð ã/è%Ø«ÞeÚäÞ/þ-Ö�ãEâ
ì ×%è�Ý�ØºÚ$Ù­ê�ìIØ â
ìJÖXÚ â"Þ�çIÖ�×8ãéâXã/Ú çeØRç$ã/è�Ö²çIÖ�×2ØºÙEÚÜØR×�ß ãE×%Ö�çdÞEÚJã�æ è�Ú$Ö�×
×5þ�ð$Ú â"è�ØºÞEÚJè�ì ã/è

ØR×²Û$Ý
ÞEßIàºÖXá�çIÖXÛ ÖXÚ çIÖXÚIè�ñ��5ìIØR×­â"ÞEÝ
Ý�Ö�×�Û ÞeÚ ç$×�è�Þüè�ì$ÖdÖXÚ�
eØ«Ý
ÞEÚ$á²ÖXÚIè�ãQà^çIÖXè�ÖXÝ�á�ØºÚ ã/è%Ø«ÞeÚ Þ/þ�×�ð$Ý�
eØ�
?ã/ßIØ�à�Øºè±ë ØºÚ

Ú ã/è�ð$Ý"ãQà ×%Ö"à«Ö�â"è%Ø«ÞeÚ�ñ �pÞEÝGÞEð$Ý8Û$Ý�ÞEßIàºÖXá �¶ãåæ ÚIØºè�Ö²Ö"àºÖXá²ÖXÚIè'ã/Ú ã?à«ë$×2ØR×GÛ$Ý
ÞEÙEÝ�ã/álâXãQàRâ"ðIà ãaè�Ö�×Gè�ì$Ö�è�Þeè�ãQà�ê�Ö"ØºÙEìIè �

Ú$Þ$çIÖ çeØR×�ÛIàRãEâ"ÖXá²ÖXÚIè�× �8ã/Ú çVá²ÖXá�ßuÖXÝ­×�è�Ý�Ö�×
×�Ö�× �9Û$Ý�Þ+
EØRçeØºÚ$ÙVè�ì$ÖéØºÚIþ�ÞeÝ�á­ã/è�ØºÞEÚ Ú$Ö�â"Ö�×�×�ã/Ý
ë[þ�ÞEÝ Ö�
?ãQàºð ã/è�ØºÚ$ÙVã

çIÖ�×2ØºÙEÚ�ñ

�EÖ"àºÖ�â"è�ØºÞEÚ Ø ×GçIÞeÚ$Ö'ÞeÚ è
ì$Ö�ß ãE×2ØR×8Þ/þ-Ý
Ö"à ãaè�Ø�
EÖ�æ è�Ú$Ö�×�×8ã/Ú ç ØºèGÛ$Ý�ÞEß ã/ßIØ�à�ØR×�è�ØRâXãQà�àºëûâ"ðIà�àR×8þ�Ý�ÞEálè�ì$Ö�Û ÞeÛ$ðIà ã �

è�ØºÞEÚdè�ì$ÞI×�Ö�çIÖ�×2ØºÙEÚ ×�è�ì ã/è5ì ã 
EÖ^Ý
Ö"à ãaè�Ø�
EÖ"àºëéà«Þ/ê�æ è
Ú$Ö�×�×Xñ�15Ö�â"Þeá'ßIØºÚ ã/è%Ø«ÞeÚ�� ê�ìIØRâ
ì â"ÞEÚ ×±Ø ×%è�×5Þ/þ¶á�ð$è�ãaè�ØºÞEÚäã/Ú ç

â"Ý�ÞY×
×�Þ+
EÖXÝ �/Øºá�Øºè�ãaè�Ö�×^×%Ö"ï�ð ãQà�Ý�ÖXÛ$Ý�Þ$çIð â"è�ØºÞEÚ�ñ �Üð$è�ã/è�ØºÞEÚ��uãE× Ø«ÚÜÚ ã/è�ð$Ý�ã?à·×%ë�×�è
ÖXá­× �IØR×�ã 
eÖXÝ�ë²àºÞ/ê Û$Ý�Þeß ã/ßIØ�à�Øºè�ë

ÞEÛuÖXÝ�ã/è�ÞEÝ²ã/Ú ç ��ð ×�è C$ØºÛ ×²ãJ×�Û Ö�â
Ø�æLâÜßIØºè�ñ �9Ý�ÞY×�×�Þ+
EÖXÝÔØºÚ â"ÞEÚIè�Ý�ãE×%èGØR×²ã/Û$ÛIà�ØºÖ�çVê5Øºè�ìVìIØºÙEì Û$Ý�ÞEß ã/ßIØ�à�Øºè�ëEñ �2è

ØR×�ãd×�è
Ý�ð â"è�ð$Ý�Ö�çÜëEÖXè�×�è
Þ�â
ì ãE×�è�ØRâ�ÞeÛ ÖXÝ�ã/è
ÞEÝ^è
ì ã/è�ãQà�àºÞ?ê8×�Ø«ÚIþ�ÞEÝ�áéã/è�ØºÞEÚüÖ"ï â�ì ãaÚ$ÙEÖ�ß ÖXè�ê5ÖXÖXÚîâXã/Ú çeØRç$ã/è�Ö­×%Þ/àºð>�

è�ØºÞEÚ ×Xñ �5ê5ÞéÛ Þ/ØºÚIè�â"Ý�ÞY×�×%Þ;
eÖXÝ5ØR×�Ø«á ÛIà«ÖXá ÖXÚYè�Ö�çÿßIëäâ�ì$ÞIÞY×2ØºÚ$Ùdè�ê5Þ²Ý�ã/Ú çIÞEáíÛuÞ/ØºÚYè"×�Ø«ÚJè�ì$Ö²×�Ö"àºÖ�â"è�Ö�çÜÛ ãQØºÝGÞ/þ

×�è�Ý%Ø«Ú$ÙI×^ã/Ú çÜÖ"ï â�ì ãaÚ$Ù/ØºÚ$Ùdè�ì$Ö'×�ð$ß ×%è�Ý�ØºÚ$ÙY×GçIÖ"æ Ú$Ö�çJßIëdè�ì ã/è�ÛuÞ/ØºÚYèQñ �·ØºÙEð$Ý
Ö $é×�ì$Þ/ê^×5ì$Þ/ê
â"Ý�ÞY×�×%Þ;
eÖXÝ�á�Ø�ï�Ö�×

ØºÚIþ�ÞeÝ�á­ã/è�ØºÞEÚéþ�Ý�ÞEá è�ê5Þ�Û ã/Ý�ÖXÚIè½×%è�Ý�ØºÚ$ÙY× �$Û$Ý
Þ�çIð â
ØºÚ$ÙéÞ+�¶×�Û$Ý�ØºÚ$Ù²á­ãEçIÖGð$ÛdÞaþ¼Û ã/Ý
è�× þ�Ý�Þeá ßuÞEè�ìÜÛ ã/Ý�ÖXÚIè�×Xñ �üÖ

Ú$ÞEè�Ö�è�ì ãaèGè�ìIØR×GÞEÛuÖXÝ�ã/è�ÞEÝ��Aê�ìIØRâ�ìîçIÞIÖ�×GÚ$Þdè"ã/ßIàºÖ�àºÞYÞ#�Ið$Û ×GÞeÝGß ãEâ��Iè�Ý�ãeâ��eØºÚ$Ù �AØR× 
eÖXÝ�ëäÖ	,Ñâ
ØºÖXÚIè�ßuÖ�âXã/ð ×�Ö²Þ/þ

Øºè�×�×2Øºá²ÛIà�ØRâ
Ø«è�ëEñ7�2Úû×�ð$á á­ã/Ý�ë ��×�Ö"àºÖ�â"è�ØºÞEÚ â"ÞEÚ â"ÖXÚIè�Ý�ã/è�Ö�×=×�Ö�ã/Ý�â
ìÿØ«Ú[Û$Ý�ÞEáåØ ×±Ø«Ú$Ùüã/Ý
Ö�ãE×GÞ/þ�è�ì$Öd×�Ö�ã/Ý"â�ìî×%Û ãEâ"Ö �

ê�ìIØ�àºÖÑâ"Ý
ÞY×�×�Þ+
EÖXÝGã/Ú çÜá�ð$è�ã/è�ØºÞEÚÜÛ$Ý�Þ+
EØRçIÖ²Ú$ÖXê Û Þ/ØºÚIè�×�ØºÚüè�ì$Ö²×�Ö�ã/Ý�â
ìü×�Û ãEâ"ÖB��×�Þ/àºð$è�ØºÞEÚ ×	&�è�ÞéÖ�
?ã?à«ð ãaè�ÖEñ �üÖ



âXã/Údè�ìIØºÚ>�dÞ/þ-ã�ÙEÖXÚ$ÖXè%Ø â=ãQàºÙEÞEÝ�Øºè�ì$álãE×�ã�ÛuÞEÛ$ðIàRã/è�ØºÞEÚäÞaþ¶ØºÚIþ�ÞEÝ�á­ã/è%Ø«ÞeÚdÖ"ïpâ
ì ã/Ú$Ù/ØºÚ$ÙéìIØ�à�à�â
à�Øºá�ß ÖXÝ�×Xñ

Parents

Children

P1 P2

C2C1

Crossover  Points

�·ØºÙEð$Ý�Ö $>) �-Ý�ÞY×�×%Þ;
eÖXÝ�Þaþ¼è�ì$ÖGè�ê5Þ�Û ã/Ý�ÖXÚIè�× 

ã/Ú ç ��Û$Ý�Þ$çIð â"Ö�×�è�ì$ÖGè�ê�Þ²â
ìIØ�à çIÝ
ÖXÚ ��ã/Ú çdÕ�ñ

5�Þ/à�àRã/Ú ç �s×¼þ�ð$Ú ç$ã/á ÖXÚYè�ã?à�è�ì$ÖXÞeÝ�ÖXá
Þ/þLÙeÖXÚ$ÖXè�ØRâ�ãQàºÙEÞEÝ�Øºè�ì$áé× �/è�ì$Ö �����Yô�÷�ù ���Yô 
eó±ôQ÷ �/àºÖ�ãEç$×�è
Þ^è�ì$Ö5ß$ðIØ�àRçeØºÚ$Ù

ßIàºÞ�â��üìIëYÛuÞEè�ì$Ö�×2ØR×=ê�ìIØRâ
ìû×�è"ã/è�Ö�×Gè
ì ã/è�ÙEÖXÚ$ÖXè%Ø âéãQàºÙEÞEÝ%Ø«è
ì$á­×Gê5ÞEÝ��ÜÚ$Ö�ã/Ý���ÞEÛ$è%Ø«áéãQà�à«ë[ßIë�� 
E÷��Xö_ø ö_ø �ÿâ"ÖXÝ�è�ãQØºÚ

è�ëYÛuÖ�×9Þ/þ ���Iö_õ �eöRø � �Xõ 
�� � �Gâ"ÞEÝ�Ý�Ö�×%Û ÞEÚ çeØºÚ$Ù²è�Þ=Û ã/Ý�è�ØRãQà¶×�Þaà«ð$è%Ø«ÞeÚ ×5ÞEÝ�çIÖ�×2ØºÙEÚ ×3��28Þ/àRçIß ÖXÝ�Ù � � !#4#!�&�ñE�:Údè�ÖXÝ
á­×�Þ/þ

è�Ý�ð ×
×�çIÖ�×2ØºÙEÚ��$ÙEÖXÚ$ÖXè%Ø â=ãQàºÙEÞEÝ�Øºè�ì$áé×^âXã/ÚdßuÖ�Ö"ï$Û Ö�â"è�Ö�ç è�Þ²â"ÞEá�ßIØºÚ$Ö�ÙEÞIÞ�ç Û ã/Ý�è�×9Þ/þ-âXã/Ú çeØRç$ã/è�Ö�×�è�Ý�ð â"è
ð$Ý�Ö�×5è�Þ

ÙEÖXÚ$ÖXÝ�ãaè�Ö8Øºá²Û$Ý�Þ+
EÖ�çd×�è�Ý
ð â"è�ð$Ý�Ö�×Xñ

�½ì$Ö^Ú$Ö"ï$è�×�Ö�â"è%Ø«ÞeÚäçIÖ�×�â"Ý�Øºß Ö�×5Þeð$Ý-á²ÖXè�ì$Þ$çIÞ/àºÞEÙEë �Iè�ì$Ö8Ý�ÖXÛ$Ý�Ö�×%ÖXÚYè�ãaè�ØºÞEÚ­Þaþqè
ì$Ö{×�Û ãeâ"Ö^Þ/þ�ÛuÞY×�×2ØºßIàºÖ�è�Ý
ð ×�×�Ö�× �

ã/Ú çéì$Þ/ê �IÚ$Þ/ê5àºÖ�çIÙEÖ8ØR×5ÖXÚ â"Þ�çIÖ�ç ØºÚdè�ì$ÖGÝ�ÖXÛ$Ý
Ö�×�ÖXÚYè"ã/è�ØºÞEÚäã/Ú çéÙEÖXÚ$ÖXè%Ø âÔÞEÛ ÖXÝ"ã/è�ÞEÝ�×�ñ �½ì$ÖGÙEÖXÚ$ÖXè�ØRâ�ãQàºÙEÞeÝ�Øºè�ì$á

×�Ö�ã/Ý"â�ì$Ö�×�è
ìIØ ×é×�Û ãEâ"Ö þ�ÞeÝåã þ�Ö�ãE×2ØºßIàºÖäè�Ý�ð ×
×�è�ì ã/è²ÞeÛ$è�Øºá�Ø��XÖ�×²ê5Ö"ØºÙEìIè �-Ú$Þ$ç$ãQà{çeØR×�ÛIàRãEâ"ÖXá ÖXÚYè �8ã/Ú çVá ÖXá'ßuÖXÝ

×�è�Ý
Ö�×�×�Ö�×Xñ

	 
 
9Ì �'Î�Ï Î ��Î ���

�üÖéÞEÚIàºëîâ"ÞEÚ ×2ØRçIÖXÝ²ÛIàRã/Ú ãaÝ²è�Ý�ð ×�×%Ö�×Gê5Øºè�ì���ØºÚIØºè�ØRãQà�àºë &�Ý�Ö�â"è�ãaÚ$ÙEðIàRã/Ý�Û$Ý�Þaæ$à«Ö�×�ñ7
{×=ê5Ø�à�à^ß Öd×�ì$Þ/ê�ÚÿàRã/è�ÖXÝ�è�ì$Ö

â"ÞEÚ�
EÖXÝ�ÙEÖ�çÿ×�Þ/àºð$è�ØºÞEÚ �s×=Û$Ý�Þ/æ$àºÖéá­ãQëJÚ$ÞäàºÞEÚ$ÙeÖXÝ�ß ÖéÝ�Ö�â"è�ãaÚ$ÙEðIàRã/Ý�ñB
 è
Ý�ð ×�×��AÙEÖXÞeá²ÖXè�Ý�ëüã/Ú çÿè�ÞEÛuÞ/àºÞEÙEëJá­ãQë

ß ÖdçIÖ"æ Ú$Ö�çÿßYëîãd×%ÖXè�Þ/þ ��Þ/ØºÚYè�× �¶ÞeÝGè�ÞäßuÞEÝ�Ý�Þ/ê�þ�Ý�ÞEáíè�ì$Öéè�ÖXÝ�á�ØºÚ$Þ/àºÞEÙeë Þaþ�æ ÚIØºè�ÖéÖ"àºÖXá²ÖXÚIèåãaÚ ãQàºë�×2ØR× ��ãÜ×�ÖXè

Þ/þ^ø�
 �Eô � ñ=
 ×�ÖXè�Þ/þ-á²ÖXá�ß ÖXÝ�×8â"ÞEÚ$Ú$Ö�â"èGè�ì$Ö�×%Ö�Ú$Þ$çIÖ�×Xñ.�5ì$Ö²×�ÖXè8Þ/þ�Ú$Þ�çIÖ�×GãaÚ çdè�ì$Ö"ØºÝ8àºÞ�âXãaè�ØºÞEÚ ×GçIÖ"æ Ú$Ö�×8è�ì$Ö



ÙEÖXÞEá ÖXè�Ý�ë²Þ/þ-ã�è�Ý
ð ×�× �Iê�ìIØ�àºÖ'è
ì$Ö�×�ÖXè�Þ/þ�á²ÖXá�ß ÖXÝ�×�ã/Ú çdè�ì$ÖGÚ$Þ$çIÖ�×�è�ì$ÖXëÑâ"ÞeÚ$Ú$Ö�â"è{çIÖ"æ Ú$Ö�×�è�ì$ÖGè�ÞEÛuÞ/àºÞEÙEëEñ

�½ì$ÖXÝ�Ö­ã/Ý�Ö è�ì$Ý�ÖXÖdã/Û$Û$Ý�ÞYãEâ
ì$Ö�×Gè
Þäð ×2ØºÚ$ÙüçIÞEá­ãQØºÚ��YÚ$Þ/ê5àºÖ�çIÙEÖ ØºÚîÙeÖXÚ$ÖXè�ØRâd×�Ö�ã/Ý�â
ì�ñ?�üÖÑâXãaÚüÛIàRãEâ"Ödè�ìIØR×

�IÚ$Þ?ê½à«Ö�çIÙeÖ �+&�ØºÚîè�ì$Ö ØºÚIØºè�ØRãQà�Û ÞEÛ$ðIàRã/è�ØºÞEÚ�$<&�ØºÚîè
ì$Ö­ÖXÚ â"Þ$çeØºÚ$Ù Þaþ½è
ì$Ö­ÙEÖXÚ$Þeè±ëIÛ Ö ��ã/Ú ç ��&�ØºÚVè�ì$Ö²ÙeÖXÚ$ÖXè�ØRâ

ÞEÛuÖXÝ�ã/è�ÞEÝ"×-Þaþ â"Ý�ÞI×�×�Þ+
EÖXÝ�ã/Ú çéá�ð$è�ã/è�ØºÞEÚ�ñ

�2ÚIØºè�ØRãQà�Ø��"ØºÚ$Ù�è�ì$Ö[ÙEÖXÚ$ÖXè�ØRâVãQàºÙEÞEÝ�Øºè�ì$á ê5Øºè�ì Ø«Ú çeØ�
eØRçIð ãQàR×[è�ì ã/èäÞeð$Ý çIÞEá­ã?Ø«Ú �IÚ$Þ?ê½à«Ö�çIÙeÖîè�Ö"à�àR×Jð ×Üã/Ý�Ö

ìIØºÙEìIàºëüæ è�ð ×�ð ã?à�àºëVÝ�Ö�×%ðIà«è"×GØºÚ��eðIØRâ��EÖXÝ²â"ÞEÚ�
EÖXÝ�ÙeÖXÚ â"Öäã/Ú ç���ÞEÝ=ß ÖXè�è�ÖXÝ²ãEç$ãaÛ$è�ã/ßIØ�à�Ø«è�ëÿØºÚ â�ì ã/Ú$ÙaØ«Ú$ÙJÖXÚ�
EØºÝ�ÞeÚ>�

á²ÖXÚIè ��28Ý�Ö"þ�ÖXÚ ×�è�è�ÖXè�Ö�ã/Ú ç?1�ã/áé×�ÖXë � �"!#! ��&"ñ 5�Þ?ê5Ö�
EÖXÝ��/è�ì$Ö�Ý�Ö�çIð â"Ö�çdçeØ�
EÖXÝ�×±Ø«è�ë²è
ì ã/è�á­ãQë�Ý�Ö�×�ðIàºè�âXã/Ú�àºÖ�ãEçéè�Þ

Û$Ý�ÖXá­ãaè�ð$Ý�Ö�â"ÞEÚ�
EÖXÝ�ÙEÖXÚ â"ÖEñ �·Þ�ãQà�à«Ö�
eØRã/è�Ö�è
ìIØ × Û$Ý�ÞEßIàºÖXá¯ê5Ö5ð ×�Ö5ìIØºÙEì­â"Ý�ÞI×�×�Þ+
EÖXÝ�ã/Ú ç=á'ð$è"ã/è�ØºÞEÚ�Û$Ý�ÞEß ã/ßIØ�à�Øºè�ØºÖ�×Xñ

Õ8Þeá­ãQØºÚ(�YÚ$Þ/ê5àºÖ�çIÙEÖ ØºÚ è�ì$Ö þ�ÞEÝ
áýÞ/þ�â"ÞEÚ ×�è�Ý�ã?Ø«ÚIè�×�ÞeÚ è�ì$ÖdÝ�ãaÚ$ÙEÖdÞ/þG
?ãaÝ�ØRã/ßIàºÖ�×�ØR× ð ×�ð ãQà�àºë ÛIàRãEâ"Ö�ç ØºÚ

è�ì$Ö²ÖXÚ â"Þ$çeØºÚ$ÙüÞ/þ5è�ì$Ö­ÙeÖXÚ$ÞEè�ëYÛuÖEñ �:ÚVãEç$çeØºè�ØºÞEÚ���ÖXÚ ×�ð$Ý�ØºÚ$ÙJè�ì ã/è=ÞEÚIàºë7
EØRã/ßIàºÖdÞ+�¶×�Û$Ý�ØºÚ$ÙJã/Ý�Ö�Û$Ý�Þ$çIð â"Ö�çÿØ ×=ã

è�ãE× �dè�ì ã/è^çIÖXÛuÖXÚ ç$×GÞEÚÜß ÞEè�ìJè�ì$Ö=ÖXÚ â"Þ�çeØºÚ$ÙJã/Ú çdè�ì$Ö�Ý�Ö�â"Þeá'ßIØºÚ ã/è%Ø«ÞeÚ ÞeÛ ÖXÝ�ã/è
ÞEÝ�×Xñ �2Ú Þeð$Ý^è�ãe× �dê5Ö�ð ×�Ö=ßIØ«è

×�è�Ý%Ø«Ú$ÙI×Gè�ÞdÖXÚ â"Þ$çIÖ­á ÖXá'ßuÖXÝ�â"Ý�ÞY×�×=×�Ö�â"è�ØºÞEÚ ×=ã/Ú çJè�ÞEÛüâ
ì$ÞEÝ�çJÚ$Þ$çIÖ²ì$Ö"ØºÙEìIè�×Xñ?�5ì$Ö²è�ÞEÛuÞ/àºÞEÙEëüã/Ú çJè
ì$Ö'Ý
Ö�×�è

Þ/þ-è�ì$Ö�ÙEÖXÞeá²ÖXè�Ý�ëäã/Ý
Ö'ÖXÚ â"Þ$çIÖ�çüãE×�á²ÞEÝ
Öåâ"Þeá²ÛIàºÖ"ï ç$ã/è�ãd×%è�Ý�ð â"è�ð$Ý�Ö�×�ê5Øºè�ìüâ"ÞEÝ�Ý
Ö�×�Û ÞEÚ çeØºÚ$Ù/àºëîçeØ@��ÖXÝ�ÖXÚIè�ã/Ú ç

�X×�áéã/Ý�è�ÖXÝ �8â"Ý�ÞY×
×�Þ+
EÖXÝ¼ãaÚ ç�á�ð$è�ã/è�ØºÞEÚ ×�ÞEÛuÖXÝ�ã/è�ÞeÝ�×Xñ8�2Ú ×�è�Ö�ãEçåÞ/þLÝ�ãaÚ çIÞEá�Ø��XÖ�ç­â"Ý
ÞY×�×�Þ+
EÖXÝ�ã/Ú ç�á�ð$è�ã/è%Ø«ÞeÚ��/è�ì$Ö�×�Ö

�X×�áéã/Ý�è�ÖXÝ �éÞeÛ ÖXÝ�ã/è
ÞEÝ�×8ð ×�ÖdçIÞEá­ãQØºÚ��YÚ$Þ/ê5àºÖ�çIÙEÖéè�ÞdÙEðIØRçIÖäâ"Ý�ÞI×�×�Þ+
EÖXÝ�ã/Ú çJá�ð$è�ãaè�ØºÞEÚîã/Ú çÿð ×�ð ãQà�àºëJàºÖ�ãEç[è�Þ

�eðIØ â��EÖXÝGâ"ÞEÚ�
EÖXÝ�ÙEÖXÚ â"ÖEñ

��ÞEè�Öéè�ì ã/è²ãE×=á²ÞeÝ�ÖäçIÞEá­ãQØºÚ(�IÚ$Þ/ê5àºÖ�çIÙEÖéØR×�ð ×�Ö�çVè
Þ ÙeðIØ çIÖä×%Ö�ã/Ý�â
ì��-è�ì$Ö àºÖ�×�× Ý�ÞEß$ð ×�è�è�ì$ÖäãQàºÙEÞeÝ�Øºè�ì$á

ß Ö�â"Þeá²Ö�×Xñ ��çIÖ�ãQà�à«ëdê5Ö8ê5ÞEðIàRç à�Ø��EÖ=è�Þ'×%è�ã/Ý�è9ê5Øºè�ìäã=Ý�ÞEß$ð ×�è�ãQàºÙEÞEÝ%Ø«è
ì$á ãaÚ çéð ×2ØºÚ$Ù­çIÞEá­ãQØºÚB�IÚ$Þ/ê5àºÖ�çIÙEÖGè�ð$Ú$Ö

Øºè�è�Þ²è
ì$Ö�çIÞEá­ãQØºÚ�ñ

�½ì$ÖGÚ$Ö"ï�è^×%Ö�â"è�ØºÞEÚdÛ$Ý�Þ+
EØRçIÖ�×5á ÞEÝ�Ö�çIÖXè�ãQØ�à¶ÞeÚdÞEð$Ý5Ý�ÖXÛ$Ý�Ö�×�ÖXÚIè�ã/è�ØºÞEÚäãaÚ çéÖXÚ$Ù/ØºÚ$ÖXÖXÝ�ØºÚ$Ùdì$ÖXð$Ý�ØR×�è�ØRâX×�ð ×%Ö�çdè�Þ

×�ÖXÖ�ç è�ì$Ö8ØºÚIØ«è%Ø ã?à¼ÛuÞEÛ$ðIàRã/è�ØºÞEÚ�ñ



� ��������� ����� � � � Ê
	��

�5ì$Ö5æ Ý"×�è¶ÖXÚ$ÙaØ«Ú$ÖXÖXÝ%Ø«Ú$Ù ì$ÖXð$Ý�ØR×�è�ØRâ5è�ì ã/è�ê5Ö5ÖXÚ â"Þ$çIÖ5ØºÚ çeØ âXãaè�Ö�×9è�ì ã/è�ÙEÞIÞ�ç*
/ãQàºð$Ö�×�þ�ÞEÝ�è�Ý�ð ×�×�çIÖXÛ$è
ì�à�Ø«Ö8ß ÖXè�ê5ÖXÖXÚ

�
�F� $²ã/Ú ç��
�;4�Þaþ-è�ì$Ö'×�Û ãaÚdþ�ÞEÝ.�[ã/Ý�Ý�ÖXÚÜè�Ý�ð ×�×�Ö�×�ñ ��Ý
Þ;
eØRçeØºÚ$Ùä×�ÞEá²ÖÔà«ÖXÖXê�ãQë �uê�ÖÔØºÚIØ«è%Ø ã?à�Ø��XÖéè�ì$Ö�Û ÞEÛ$ðIàRã/è%Ø«ÞeÚ

ßIë'Ý"ã/Ú çIÞEá�àºë²ÙEÖXÚ$ÖXÝ"ã/è�ØºÚ$Ù�è�Ý�ð ×�×�Ö�× ê5Øºè�ì­çIÖXÛ$è�ì ×9ßuÖXè±ê5ÖXÖXÚ7�
�F�-��ãaÚ ç'�
���GÞ/þAè�ì$Ö{×%Û ã/Ú�ñ �5ìYð ×9ê5Ö^çIÖXè�ÖXÝ
á�ØºÚ$Ö

ØºÚIØºè�ØRãQà¼è
Ý�ð ×�×�çIÖXÛ$è�ì ×�ê5Øºè�ìdè�ì$ÖÔþ�Þaà�àºÞ/ê5ØºÚ$Ù þ�ÞEÝ
á'ðIàRã

è
Ý�ð ×�×�çIÖXÛ$è�ì �
×�Û ã/Ú

Ý�Ú ç�� ��� �-�>&

ê�ì$ÖXÝ�ÖGÝ
Ú ç ������� &¶ÙEÖXÚ$ÖXÝ�ãaè�Ö�×�ã�Ý�ãaÚ çIÞEá ÚIð$á'ßuÖXÝ�ß ÖXè�ê5ÖXÖXÚ��Üã/Ú ç�� ØºÚ â
àºð ×2Ø�
EÖEñ

�½ì$Ö'Û ãaÚ$Ö"à�×2Ø��XÖ²ì$ÖXð$Ý�ØR×�è�ØRâ²×�ð$ÙeÙEÖ�×�è�×8è�ì ãaè^Û ã/Ú$Ö"àR×Ôß Ö²Þ/þ�ãaÛ$Û$Ý�ÞQïYØºá­ã/è
Ö"à«ëÜè�ì$Ö²×�ã/á²Ö²×2Ø��XÖ­ãe×8è�ì$Ö²çIÖXÛ$è�ì�ñ

�5ìIð ×5è�Ý�ð ×
×�Ö�×9ØºÚäè�ì$Ö8ØºÚIØºè�ØRãQà-ÛuÞEÛ$ðIàRã/è�ØºÞEÚäì ã 
EÖ�ãaÛ$Û$Ý�ÞQïYØºá­ã/è
Ö"à«ëéÖ"�eð ãQà¼çIÖXÛ$è�ì ×8ã/Ú çéÛ ã/Ú$Ö"à-×2Ø��XÖ�×Xñ

�ÜÖXá�ß ÖXÝ"×�ã/Ý�Ö Ú$Þ?ê ÙEÖXÚ$ÖXÝ�ã/è
Ö�çüè�ÞJâ"ÞEÚ$Ú$Ö�â"è�Ú$Þ�çIÖ�×�×�ð â
ì[è�ì ã/è�è
ì$Ö­Û$Ý�Þaæ$à«Ö ØR× ��ê5Øºè�ìÿìIØ«ÙeìVÛ$Ý�ÞEß ã/ßIØ�à�Øºè±ë �

è�Ý�ØRã/Ú$ÙeðIà ãaÝ�Ø��XÖ�çAñ �·Ý�ØRã/Ú$ÙEðIàRã/Ý�Ø���ã/è%Ø«ÞeÚ áéã+�EÖ�× þ�ÞeÝ½×%è�ã/ßIàºÖ�è�Ý
ð ×�×�Ö�×Xñ ��þ�ê5Ö�â"ÞEÚ ×2ØRçIÖXÝGã�Ý�Ö�â"è�ã/Ú$ÙeðIà ãaÝ�è
Ý�ð ×�×5è�Þ�ßuÖ

á­ãEçIÖ�Þ/þLè�ê5Þ�â�ì$ÞeÝ�ç$× �/è�ÞEÛéã/Ú ç�ß Þeè�è�ÞEá �/ê5Ö�×�è�ãaÝ�è�ê5Øºè�ì²è�ì$Ö½à«Ö"þ�è�á²ÞI×�è�Ú$Þ�çIÖ�ØºÚ²è�ì$Ö�è
ÞEÛ­â
ì$ÞEÝ�ç�ã/Ú ç�ÙEÖXÚ$ÖXÝ"ã/è�Ö

ß ÖXè�ê5ÖXÖXÚ'$²ã/Ú çB:=á²ÖXá�ßuÖXÝ�×5è�Þ²â"ÞEÚ$Ú$Ö�â"è�è
Þ­ãEç ��ãEâ"ÖXÚYè5Ú$Þ$çIÖ�×Xñ �Eè�ÖXÛ �'Ø«Ú �·ØºÙEð$Ý�Ö���×�ì$Þ/ê^×9è�ì ã/è ��á²ÖXá�ßuÖXÝ�×

ì ã 
EÖ�ß ÖXÖXÚüÙeÖXÚ$ÖXÝ�ã/è�Ö�ç þ�Ý�ÞEálÚ$Þ�çIÖ��A��� �
�·è�Þ­Ú$Þ$çIÖ�×�� ��� �
����� ���"��� �!����� ���:ñ3�5ì$ÖXÝ�Ö�ØR×GãQàºÝ�Ö�ãEçIëJÞEÚ$Ö�è�Ý%Ø ãaÚ$ÙEðIàRã/Ý

×�è�Ý
ð â"è�ð$Ý�Ö ��ß$ð$è²ÞeÚ$Ödá²ÖXá�ß ÖXÝ?������� �
�#"$����� ��� &^ì ãe×�ßuÖXÖXÚVàºÖ"þ�è­ç$ã/Ú$Ù/à�ØºÚ$Ù ñ��:ÚVè�ì$ÖdÚ$Ö"ï$è­×�è
ÖXÛ���ê5ÖÑâ"ÞEÚ$Ú$Ö�â"è

Ú$Þ$çIÖ����%�"����ê½Ø«è
ìîÞEè
ì$ÖXÝGÚ$Þ�çIÖ�×XñB�5ìIØR×Ôè�Øºá²Ö²ê5Ö²ì ã 
EÖ²ÙEÖXÚ$ÖXÝ"ã/è�Ö�ç��:Ý"ã/Ú çIÞEá�àºë�& �äá²ÖXá�ß ÖXÝ"×�â"ÞEÚ$Ú$Ö�â"è�ØºÚ$ÙJè�Þ

è�ì$Ö=Ú$Þ�çIÖ�×�� ��� �
� �&� ���"�'� �(� ��� $)� �*�����	$
�:ñ=�üÖ'â"ÞeÚYè�ØºÚIð$Ö=Ø«ÚJè�ìIØR×8ê�ãQë­ð$ÚIè�Ø�à-Ý�Ö�ãEâ
ìIØºÚ$Ùdè�ì$Ö�Ý%Ø«ÙeìYè�á ÞY×�è�Ú$Þ$çIÖ �uØºÚ

è�ìIØR×�âXãE×%Ö^Ú$Þ$çIÖ+�A��� :
�2ñ8
�è9è�ìIØR×5Û Þ/ØºÚIè �eØ�þ ãÔÚ$Þ�çIÖ�çIÞIÖ�×5Ú$ÞEè þ�ÞEÝ
á è
ì$Ö.
EÖXÝ
è�Ö"ï²Þ/þ¼ã=è�Ý�ØRã/Ú$Ù/àºÖ �Iê5Ö{ãeç$ç²ß$Ý�ãeâ
Ø«Ú$Ù

á²ÖXá�ß ÖXÝ"×5è�Þ�è�Ý�ØRã/Ú$ÙEðIàRã/Ý%Ø��XÖGè
ì$Ö�×�è�Ý�ð â"è�ð$Ý
ÖEñ �½ìIØ ×�Ý�Ö�×�ðIàºè�× ØºÚäè
ì$Ö^è�Ý
ð ×�×�×�è�Ý
ð â"è�ð$Ý�ÖG×�ì$Þ/ê�ÚÑãaè�è
ì$ÖGß ÞEè�è
ÞEá¯Þ/þ

æ ÙEð$Ý�Ö��pñ

�9ãEâ
ìîá²ÖXá�ßuÖXÝ �s×�â"Ý�ÞY×�×�×�Ö�â"è%Ø«ÞeÚ ãQà^ã/Ý�Ö�ãéØR×�ÙeÖXÚ$ÖXÝ�ã/è�Ö�ç[Ý�ãaÚ çIÞEá�àºëJØºÚVè�ì$ÖdÝ�ã/Ú$ÙeÖ­ßuÖXè±ê5ÖXÖXÚ ��,��éã/Ú ç ��, :

×��eð ã/Ý�ÖÜØºÚ â�ì$Ö�×�ñ �5ìIØR×dÛ$Ý�Þ$â"Ö�çIð$Ý�ÖüÝ�ÖXÛuÖ�ã/è�×éð$ÚIè�Ø�à�ÖXÚ$ÞEð$ÙEì�ØºÚ çeØ�
eØ çIð ã?à ãaÝ�ÖJÙEÖXÚ$ÖXÝ�ã/è�Ö�ç è�Þ[æ$à�à�è�ì$ÖÜØ«ÚIØºè�ØRãQà



[0,0] [0,1]

[1,0] [1,1]

[1,0] [1,1] [1,2] [1,3] [1,4] [1,5]

[0,0] [0,1] [0,2] [0,3] [0,4] [0,5]

(Step 0)

(Step 5)

(Step 1)

[1,0] [1,1] [1,2]

[0,0] [0,1] [0,2]

Top chord

Top chord

Top chord

Bottom chord

Bottom chord

Bottom chord

�·Ø«Ùeð$Ý�Ö��>) 28ÖXÚ$ÖXÝ�ã/è�ØºÚ$Ù­ã�è
Ý�ð ×�×9ØºÚäè
ì$Ö8Ø«ÚIØºè�ØRãQà�Û ÞeÛ$ðIà ãaè�ØºÞEÚ�ñ



Û ÞeÛ$ðIà ãaè�ØºÞEÚ�ñ �½ì$Ö­ÙEÖXÚ$ÖXè%Ø âéãQàºÙEÞEÝ%Ø«è
ì$á è�ì$ÖXÚV×�Ö�ã/Ý�â
ì$Ö�×Ôþ�ÞeÝ�ãä×�è�Ý
ð â"è�ð$Ý�Öéè�ì ã/è�×�ã/è%Ø ×±æ Ö�×'çIÖ�×±Ø«ÙeÚûâ"ÞEÚ ×%è�Ý�ãQØºÚIè�×

ã/Ú ç[á�ØºÚIØºá�Ø��XÖ�×éè�ì$ÖdÞEß �±Ö�â"è�Ø�
EÖéþ�ð$Ú â"è�ØºÞEÚ çIÖ�×�â"Ý%Ø«ßuÖ�ç ß Ö"àºÞ/ê�ñ �$ÞEÝ²×2Øºá²ÛIà�ØRâ
Øºè±ë ��ÞEÚIàºëVè�ì$Öéá²ÞY×�è=Øºá²Û ÞeÝ�è�ã/ÚIè

çIÖ�×2ØºÙEÚdâ"ÞEÚ ×�è�Ý"ãQØºÚYè�× �Eê�ìIØRâ
ìäã/Ý�Ö^â"ÞEÚ ×%è�Ý�ãQØºÚIè�×�ÞEÚé×�è�Ý�Ö�×�×¼ØºÚ­è�ì$Ö�è�Ý�ð ×�× á²ÖXá�ß ÖXÝ�×5ã/Ú çéçIÖ	C Ö�â"è�ØºÞEÚéÞ/þ�è�ì$Ö^è
Ý�ð ×�× �

ã/Ý�ÖGð ×%Ö�çAñ
è�ÞEè�ã?àLê5Ö"ØºÙEìYè 
����������	��

��

��������� ×�è�Ý�Ö�×
× ���	��������� "ü×�è�Ý�Ö�×
× �����! "��� �


���#$� çIÖ	C Ö�â"è�ØºÞEÚ ���	��������� "[çIÖ	C Ö�â"è�ØºÞEÚ �����% "��� �

5�ÖXÝ�Öî×�è�Ý
Ö�×�× �����	������� ã/Ú ç�×�è�Ý�Ö�×
× �����! "��� ã/Ý
Ö è
ì$Ö ã?à�àºÞ/ê5Ö�ç ã/Ú ç è�ì$Öîãeâ"è�ð ãQà�×�è�Ý�Ö�×�× þ�ÞEÝdÖ�ãEâ
ì�è�Ý�ð ×�×éá ÖXá'ßuÖXÝ

ã/Ú ç çIÖ	C Ö�â"è�ØºÞEÚ ���	����� ã/Ú ç çIÖ	C Ö�â"è�ØºÞEÚ �����% "��� ã/Ý�Ödè�ì$ÖJãQà�àºÞ?ê5Ö�ç ã/Ú çVãEâ"è�ð ãQà3
EÖXÝ�è�ØRâXãQà{çIÖ	C Ö�â"è%Ø«ÞeÚ × �^ã/è²ãÿÛ$Ý�Ö��

çIÖXè�ÖXÝ�áåØ«Ú$Ö�ç è�Ý
ð ×�×=Ú$Þ�çIÖEñ�� � ã/Ú ç&��#dãaÝ�ÖdÛ ÖXÚ ãQàºè�ëVê5Ö"ØºÙEìYè"×Xñ(��ï â"Ö�×�×2Ø�
EÖ ×%è�Ý�Ö�×�×�Ö�× �-Ö"ï â"Ö�×�×2Ø�
EÖÜÚ$Þ�ç$ãQàGçeØ × �

ÛIàRãEâ"ÖXá²ÖXÚIè�× ��ã/Ú çJð$Ú çIÖXÝ
ð$è�Ø�à�Ø���ã/è%Ø«ÞeÚVÞ/þ�á­ã/è�ÖXÝ�ØRãQà�ãaÝ�Ö�Û ÖXÚ ãQà�Ø��XÖ�çAñ 28ÖXÚ$ÖXÝ�ã/è�Ö�çÜè�Ý
ð ×�×�Ö�×Gè
ì ã/è�çeØR×�ÞEß ÖXëÿì ã/Ý�ç

â"ÞEÚ ×�è
Ý�ãQØºÚYè"×�ÞEÚVÚ$Þ$ç$ãQà{çeØR×�ÛIàRãEâ"ÖXá²ÖXÚIè�×éã/Ú çVá²ÖXá�ßuÖXÝ­×�è�Ý�Ö�×
×�Ö�×²ã/Ý�Ödá ÞEÝ�Öéì$Ö�ã"
eØ�àºëVÛ ÖXÚ ãQà�Ø��XÖ�ç�è�ì ã/ÚVè
ì$ÞY×�Ö

è�ì ã/è²×�ãaè�ØR×2þ�ë[è�ì$Ö�×�Ödâ"ÞEÚ ×�è
Ý�ãQØºÚYè"×Xñ �$ÞEÝ�Ö"ï ã/á²ÛIàºÖ �-Þ+
EÖXÝ"×�è�Ý�Ö�×�×%Ö�çüá²ÖXá�ßuÖXÝ�×²ã/Ý�ÖéÛ ÖXÚ ã?à�Ø��XÖ�ç á²ÞEÝ
Ödè�ì ã/Ú[ð$Ú>�

çIÖXÝ�×�è
Ý�Ö�×�×�Ö�ç á²ÖXá�ß ÖXÝ"×Xñ �5ìIð × �'�(�dè�ã+�eÖ�×­ã àRã/Ý�ÙEÖXÝB
/ãQàºð$ÖJØ�þå×�è�Ý
Ö�×�× �����% "���*) ×%è�Ý�Ö�×�× ���	��������� ãE×éçIÞIÖ�×+� # Ø�þ

çIÖ	C Ö�â"è�ØºÞEÚ �����% "���,) çIÖ	C Ö�â"è�ØºÞEÚ ���	�����-��� ñ��E�{ãaÚ ç+� $Gê5Ø�à�à¶è�ã �EÖ{ã�×�áéãQà�à«ÖXÝD
?ãQàºð$Ö8Ø�þ ×%è�Ý�Ö�×�× �����% "���/. ×�è�Ý
Ö�×�× �����	��� ÞEÝ

çIÖ	C Ö�â"è�ØºÞEÚ �����% "���,. çIÖ	C Ö�â"è�ØºÞEÚ ���	����� ñ �½ì$Ö{×�áéãQà�à«ÖXÝ 
/ãQàºð$Ö�×-ÛuÖXÚ ãQà�Ø��XÖGè�ì$Ö�è�Ý�ð ×
×�þ�ÞEÝ-ê�ãE×�è
Ö�ç�áéã/è�ÖXÝ�ØRãQà:ñ �±çIÖ�ãQà�àºë �

ã/ÚdÞEÛ$è%Ø«áéãQà¶×�Þ/àºð$è�ØºÞEÚdê5Ø�à�à¶ß Ö=Þ/þ¶á�ØºÚIØºá�ð$á ê5Ö"ØºÙEìIè5ê5Øºè�ìä×�è�Ý�Ö�×
× �����% "��� � ×%è�Ý�Ö�×�× ���	�	��� ãaÚ çdçIÖ	C Ö�â"è�ØºÞEÚ �����% "��� �

çIÖ	C Ö�â"è�ØºÞEÚ �����	��� � ×2ØºÚ â"Ö�á­ãQïIØºá�ð$á ð$è�Ø�à�Ø���ãaè�ØºÞEÚJÞ/þ¼áéã/è�ÖXÝ�ØRãQà�Øºá²ÛIà�ØºÖ�×8è�ì ã/è8ãQà�à¶á²ÖXá�ß ÖXÝ�×8ã/Ý�Ö�×%è�Ý�Ö�×�×�Ö�çéè
Þ²è�ì$Ö

çIÖ�×2ØºÙEÚ à�Ø«áåØ«è"×�ã/Ú ç è�ì$Ö�è�Ý�ð ×
×�ì ãE× �±ð ×�è9ÖXÚ$ÞEð$ÙEìd×�è�Ø@��Ú$Ö�×�×�è
Þ'×�ã/è%Ø ×±þ�ë�è�ì$ÖGçIÖ	C Ö�â"è�ØºÞEÚéÝ�Ö"�EðIØºÝ�ÖXá ÖXÚYè�ñ=5�Þ/ê5Ö�
EÖXÝ �

Øºè5ì ãE×9ß ÖXÖXÚ ×%ì$Þ?ê�Ú­è�ì ãaè-ÞEÛ$è�Øºá­ã?à·×%Þ/àºð$è�ØºÞEÚ ×5á­ãQë�Ú$ÞEè�ãQàºê�ã�ë$×�Ö"ïIØR×�è�ð ×2ØºÚ$Ù²è
ì$Ö�þ�ðIà�à·×%è�Ý�Ö�×�×5çIÖ�×2ØºÙEÚäâ"Ý�Øºè�ÖXÝ%Ø«ÞeÚ

���Yã 
EÖGã/Ú ç�� Ý�ã/ÙEÖXÝ�� � !#4#:�&�ñ

�·ØºÙEð$Ý
Ö �ÜÛ$Ý�Ö�×�ÖXÚIè�×�×�ÞEá²Ö²Þaþ½è
ì$Ö­è�Ý
ð ×�×�Ö�×=Û$Ý�Þ$çIð â"Ö�çîã/è=ØºÚIØºè�ØRã/è�ØºÞEÚ�ñ �5ì$ÖéÞEß ��Ö�â"è�Ø�
EÖ þ�ð$Ú â"è%Ø«ÞeÚîÝ�ÖXè
ð$Ý�Ú ×

ãéæ è
Ú$Ö�×�× 
/ãQàºð$Ö­è�ì ãaè8Ø ×=á�ØºÚIØºá�Ø��XÖ�ç[è�ÞäçIÝ�Ø�
EÖéè�ì$Ö²ÙeÖXÚ$ÖXè�ØRâ²×�Ö�ã/Ý�â
ìJØºÚ[è�ì$Ö­çeØºÝ�Ö�â"è�ØºÞEÚ[Þ/þ5þ�Ö�ãe×2ØºßIà«Ö ��á�ØºÚIØºá­ãQà

ê5Ö"ØºÙEìYè8×�Þ/àºð$è�ØºÞEÚ ×Xñ



�·ØºÙEð$Ý�Ö ��) �·Ý�ð ×�×%Ö�×5Û$Ý�Þ$çIð â"Ö�çäßIëéè�ì$Ö8ØºÚIØ«è%Ø ãaè�ØºÞEÚJÛ$Ý�Þ�â"Ö�çIð$Ý
ÖEñ



� 4�� � ��� � � , �ux �Ew �E0:7�x wAx�� �a. ���	� � 	*�ä7�
 ��� x ���E0
	
����� �Ew �a7 �E,

��ÚIà�Ø��EÖÜè�Ý�ãEçeØºè�ØºÞEÚ ã?à^ÙEÖXÚ$ÖXè�ØRâdãQàºÙEÞEÝ%Ø«è
ì$áýÝ�ÖXÛ$Ý�Ö�×�ÖXÚIè�ã/è%Ø«ÞeÚ ×�è�ì ã/è�ÖXá²Û$ì ãE×±Ø��XÖÜßIØºè­×�è�Ý�ØºÚ$ÙY× �-ê5Öéð ×�Ö ãÜá�Ø�ï$Ö�ç

Ý�ÖXÛ$Ý�Ö�×%ÖXÚYè�ãaè�ØºÞEÚ��AÖXá²ÛIàºÞ/ëEØºÚ$ÙäßIØºè�×�è
Ý�ØºÚ$ÙY×GãE×�ê�Ö"à�à�ãE×�á²ÞEÝ
Öåâ"Þeá²ÛIàºÖ"ï ×�è�Ý
ð â"è�ð$Ý�Ö�×XñG�½ìIØ ×8áéã+�EÖ�×½Ø«èGÖ�ãe×2ØºÖXÝ�è�Þ

ãEç$çÜì$ÖXð$Ý�ØR×�è�ØRâ²â"ÞeÚ ×�è�Ý�ãQØºÚIè�×5è�Þéè�ì$Ö�Û$Ý�ÞEßIàºÖXá ã/Ú çÜÝ�Ö�çIð â"Ö�×8è
ì$Ö'×2Ø��XÖ²Þ/þ-è
ì$Ö'×�Ö�ã/Ý"â�ìJ×�Û ãEâ"ÖEñ ��ã/Ú$Ö"à-×2Ø��XÖ�×Gã/Ý�Ö

Ú$ÞEè�×�ð$ß �±Ö�â"è=è�ÞÑâ"Ý
ÞY×�×�Þ+
EÖXÝ�ã/Ú çÿã/Ý�Ö=æ$ï�Ö�ç þ�ÞEÝ�ãaÚäØºÚ çeØ�
eØ çIð ã?à�à�Ø«áåØ«è%Ø«Ú$ÙÿÖ"ï�ÛIàºÞEÝ�ãaè�ØºÞEÚüÞ/þ5è�ìIØR×GÛ ã/Ý�ãaá²ÖXè�ÖXÝGè�Þ

ê5Øºè�ìIØºÚäè
ì$Ö'×�Û ãEâ"Ö�×%Û ã/Ú$Ú$Ö�çdßIë­è
ì$ÖGØºÚIØºè�ØRãQà¼ÛuÞEÛ$ðIàRã/è�ØºÞEÚ�ñ

�EÖ"àºÖ�â"è�ØºÞEÚÜØºÚJÙEÖXÚ$ÖXè�ØRâ�ã?à«ÙeÞEÝ�Øºè�ì$á­×8â"ÞEÚ â"ÖXÚIè�Ý�ã/è�Ö�×�×�Ö�ã/Ý�â
ìdØºÚüã�Û$Ý�ÞEáåØ ×±Ø«Ú$ÙäãaÝ�Ö�ã²ã/Ú çÑØ ×�è�ì$Ö=Ö"ï�ÛIàºÞ/Øºè�ã/è%Ø«ÞeÚ

ÞEÛuÖXÝ�ã/è�ÞEÝQñ �ÿÖ�çeØ ×
â"ð ×�×G×�Ö"àºÖ�â"è�ØºÞEÚdØºÚÜè�ì$ÖGÚ$Ö"ï�èG×�Ö�â"è�ØºÞEÚ�ñ

�ÿÖ­ê�ã/ÚIè�è�ì$Öäâ"Ý�ÞY×�×%Þ;
eÖXÝ'ã/Ú ç[á�ð$è�ã/è%Ø«ÞeÚVÞEÛ ÖXÝ�ãaè�ÞEÝ�×Ôè�ÞJÙEÖXÚ$ÖXÝ�ã/è�ÖdÚ$ÖXêl×�è�Ý�ð â"è�ð$Ý
Ö�×'ãaÚ ç[ÙEðIØRçIÖäÖ"ï$ÛIà«Þ%�

Ý�ã/è%Ø«ÞeÚdÞ/þ¶è�ì$Ö�×�Ö�ã/Ý�â
ìÑ×%Û ãEâ"Ö�Þ/þ�Û ÞY×�×±Ø«ßIàºÖ�è�Ý�ð ×
×�×�è�Ý�ð â"è
ð$Ý�Ö�×Xñ=�Eè�ã/Ý�è%Ø«Ú$Ù ê5Øºè�ìäã²×�è�ãaè�ØRâXãQà�à«ëäçIÖXè
ÖXÝ�á�ØºÚ ã/è�ÖGè�Ý
ð ×�×

�:è�Ý%Ø ãaÚ$ÙEðIàRã/Ý�Ø��XÖ�ç�& �uê�Ö=Ú$ÖXÖ�çÜè�Þ²ß Ö�ã/ßIàºÖ�è�Þ­â
ì ã/Ú$ÙEÖ�è
ì$Ö�è�ÞEÛuÞ/àºÞEÙEë �$ÙeÖXÞEá²ÖXè�Ý�ë �uã/Ú çdá²ÖXá�ßuÖXÝ{â"Ý�ÞI×�×�×�Ö�â"è�ØºÞEÚ ×

ØºÚäÞEÝ"çIÖXÝ�è�Þ²Ö"ï$ÛIàºÞEÝ�ÖGè�ì$Ö�×�Û ãEâ"ÖEñ

�¼ï�ÛIàºÞEÝ%Ø«Ú$Ù[á²ÖXá�ß ÖXÝdâ"Ý�ÞY×
×²×�Ö�â"è�ØºÞEÚ ×éã/Ú ç[è�Ý�ð ×
×²çIÖXÛ$è�ì × ØR×�þ:ãQØºÝ�àºë ×�è�Ý"ãQØºÙEìYè%þ�ÞEÝ
ê½ãaÝ�çAñ �üÖJ×�è�ÞEÝ
Ödè�ì$Ö�×�Ö

Û ã/Ý�ãaá²ÖXè�ÖXÝ�×�ãe×AßIØºÚ ã/Ý�ë�×�è�Ý%Ø«Ú$ÙI×Xñ �-Ý
ÞY×�×�Þ+
EÖXÝ�ã/Ú çÔá'ð$è"ã/è�ØºÞEÚ�ãE×�çIÖ"æ Ú$Ö�çÔØºÚ�è
ì$Ö�×�Ö�â"è�ØºÞEÚ=ÞEÚ�ÙeÖXÚ$ÖXè�ØRâ-ãQàºÙEÞEÝ%Ø«è
ì$á­×

×�ð�,Ñâ"Ö=è�Þ�Ö"ï�ÛIàºÞEÝ
Ö�è�ì$Ö�×�Û ãeâ"Ö�Þ/þ�Û ÞY×
×2ØºßIà«Ö²â"Ý�ÞI×�×5×�Ö�â"è�ØºÞEÚ ×8ã/Ú çéè�Ý�ð ×�×�çIÖXÛ$è�ì ×Xñ


�àºè�ì$ÞEð$ÙEìéâ�ì ã/Ú$ÙaØ«Ú$Ù�è�ì$Ö8çIÖXÛ$è�ì­ÞaþqÚ$Þ$çIÖ�×9Ö"ï�ÛIàºÞEÝ
Ö�×�×%ÞEá²Ö5Þ/þ�è�ì$Ö�è�ÞeÛ Þ/àºÞEÙ/ØRâXãQà¶×�Û ãeâ"Ö �Eê5Ö^çIÞ�Ú$Þeè�â
ì ã/Ú$ÙEÖ

è�ì$ÖéÙEÖXÞEá²ÖXè
Ý�ëEñ7�üÖdçIÖ"æ Ú$ÖdÚ$ÖXê â"Ý�ÞY×�×%Þ;
eÖXÝ'ã/Ú çÿá�ð$è�ã/è�ØºÞEÚ[ÞEÛ ÖXÝ"ã/è�ÞEÝ�×Ôê�ìIØRâ�ì ãaÝ�Ö­Ú$Þeèå×±Ø«á ÛIà«ÖdßIØºè­×%è�Ý�ØºÚ$Ù

Ö"ï â�ì ã/Ú$ÙeÖ�×5ß$ð$è5ØºÚ'�EÖXÖXÛIØºÚ$Ùéê5Øºè�ìdè�ì$Ö�×�ÛIØºÝ�Øºè8Þ/þ¶ÙEÖXÚ$ÖXè%Ø â=ãQàºÙEÞEÝ�Øºè�ì$áé× �Iì ã"
eÖGè�ì$ÖGÖ	��Ö�â"è�Þ/þ¶Ö"ï â�ì ãaÚ$Ù/ØºÚ$Ù²ØºÚIþ�ÞEÝ��

á­ã/è%Ø«ÞeÚ�ñ

�/ØºÚ â"Öüâ"Ý�ÞY×
×�Þ+
EÖXÝ=Ø«Ú�ÙEÖXÚ$ÖXè%Ø âJãQàºÙEÞeÝ�Øºè�ì$á­×éâ"ÞEá�ßIØ«Ú$Ö�× ÙEÞIÞ�ç ×�ð$ß ×�è�Ý
ð â"è�ð$Ý�Ö�× è�ÞJØºá²Û$Ý�Þ+
EÖJ×�Þ/àºð$è�ØºÞEÚ × �5ê5Ö

Øºá²ÛIàºÖXá²ÖXÚIè�� ��ó � � � �Ió�ùEõ �Qó 
 � ��
���ôQó5ßYëÜÝ�ã/Ú çIÞEáåà«ëJ×�Ö"àºÖ�â"è�ØºÚ$Ùüã­â"ÞEÚIè�ØºÙEð$ÞEð ×G×%ÖXèGÞ/þ�Ú$Þ$çIÖ�×8ÞEÚJè�ì$Ö�è�ÞEÛüâ
ì$ÞEÝ�ç

ã/Ú çÿÖ"ïpâ
ì ã/Ú$Ù/ØºÚ$ÙJè�ì$ÖXá�ãE×Gê5Ö"à�à½ãE×Ôè�ì$Öéá²ÖXá�ß ÖXÝ�×=â"ÞEÚ$Ú$Ö�â"è�Ö�ç[è�Þdè�ì$ÖXáÜñ��·ØºÙEð$Ý�Ö :JçIÖXÛIØRâ"è�×=è�ì$ÖéÝ�Ö�×�ðIàºè�Þ/þ

â"Ý�ÞY×
×2ØºÚ$Ù'Þ+
EÖXÝ9è�ì$Ö8è±ê5Þ�×�è�Ý�ð â"è�ð$Ý
Ö�×-ÞeÚ­è�ì$Ö8ß Þeè�è�ÞEáäñ �5ì$Ö8Ú$Þ�çIÖ�×5è
Þ�ß Ö�â"Ý
ÞY×�×�Ö�ç Þ+
EÖXÝ�ã/Ý
Ö�àRã/ßuÖ"à«Ö�ç ����� ��� ã/Ú ç

�����	:
���±×�ì ãEçIÖ�ç�&-ã/Ú ç�Ö"ï â
ì ã/Ú$Ù/ØºÚ$Ù�è�ì$Ö�×�Ö8Ú$Þ�çIÖ�×9Ý�Ö�×�ðIàºè�× ØºÚéè�ì$Ö^×�è�Ý
ð â"è�ð$Ý�Ö�×�àRã/ßuÖ"àºÖ�ç �Xâ
ìIØ�à ç7� ��ã/Ú ç ��â�ìIØ�àRçB$$ñ �



�:ÚIè�ðIØºè�Ø�
EÖ"àºë � ��â�ìIØ�àRç(�!�=ØR×Gãéâ"ÞEÛIëdÞ/þ �"Û ã/Ý�ÖXÚIè �!�²Ö"ï â"ÖXÛ$è�þ�ÞEÝ8è�ì$Ö=Ú$Þ�çIÖ�×8è�ì ãaè{âXã/á ÖGþ�Ý�ÞEá �"Û ãaÝ�ÖXÚYè $ �éã/Ú ç


eØ â"Ö*
EÖXÝ�×�ãpñ

[0,0][0,0] [0,1][0,1][0,1] [0,2][0,2][0,2] [0,3][0,3][0,3] [0,4][0,4] [0,5][0,5][0,0] [0,1][0,1] [0,2][0,2] [0,3][0,3] [0,4][0,4] [0,5]

[1,0] [1,5]

[0,4]

[1,1] [1,2] [1,3] [1,4]

Parent 1

[0,0][0,0] [0,1][0,1] [0,2][0,2] [0,3][0,3][0,3] [0,4][0,4][0,4] [0,5][0,5] [0,6][0,6][0,6] [0,7][0,7][0,7][0,0] [0,1][0,1] [0,2][0,2] [0,3][0,3] [0,4][0,4] [0,5][0,5] [0,6][0,6] [0,7][0,7][0,1]

[1,0] [1,8]

[0,2]

[1,1] [1,2] [1,3] [1,4] [1,5] [1,6] [1,7]

[0,8]

Parent 2

[0,0][0,0] [0,1][0,1][0,1] [0,2][0,2][0,2] [0,3][0,3] [0,4][0,0] [0,1][0,1] [0,2][0,2] [0,3][0,3] [0,4][0,4] [0,5]

[1,0] [1,1] [1,2] [1,3]

[1,4]

[0,3]

[1,4]

[0,4]

[1,5]

[0,4]

[1,5]

[0,5]

[1,5][1,4]

Child  1

[0,0]

[1,1]

[0,0]

[1,0]

[0,1]

[1,2]

[0,1]

[1,0]

[0,2]

[1,3]

[0,2]

[1,1]

[0,3]

[1,3]

[0,3]

[1,2]

[0,4]

[1,3]

[0,5]

[1,6]

[0,6]

[1,6]

[0,6]

[1,7]

[0,7]

[1,7]

[0,7]

[1,8]

[0,7]

[1,6]

[0,8]

[1,8]

[0,8]

[1,7]

[0,0] [0,1][0,1] [0,2][0,2] [0,3][0,3] [0,4][0,4] [0,5][0,5] [0,6][0,6] [0,7][0,7]

[1,1]

[0,1]

[1,0] [1,1] [1,8][1,7][1,2]

[0,2]

[1,1] [1,2][1,2] [1,3] [1,6] [1,7]

[1,4]

[0,3]

[1,4]

[0,4]

[1,4]

[0,5]

[1,4]

[1,3]

[1,5]

[0,4]

[1,5]

[0,5]

[1,5][1,4]

Child 2

�·ØºÙEð$Ý�Ö :>)=�Eè�Ý�ð â"è�ð$Ý�ã?à·â"Ý
ÞY×�×�Þ+
EÖXÝ5Þ/þ�è�Ý�ð ×�×%Ö�×Xñ ��Þ�çIÖ�× �A�������Aã/Ú ç �A��� :
�Aã/Ý�ÖGÖ"ï â�ì ãaÚ$ÙEÖ�çAñ

�½ìYð × �Q×�è�Ý�ð â"è�ð$Ý"ãQà�â"Ý�ÞY×
×�Þ+
EÖXÝAì ãE×Aè�ì$Ö�Ö	��Ö�â"è�Þ/þ â
ì ã/Ú$Ù/ØºÚ$Ù^ßuÞEè�ìGè�ì$Ö�è
ÞEÛ Þ/àºÞEÙeë{ã/Ú çÔÙEÖXÞEá²ÖXè
Ý�ë�Þ/þ$è�Ý�ð ×�×%Ö�×uØºÚ

è�ì$Ö5Û ÞeÛ$ðIà ãaè�ØºÞEÚ�ñ �/ØºÚ â"Ö�á²ÖXá�ß ÖXÝ-â"Ý
ÞY×�×�×�Ö�â"è�ØºÞEÚ ãQà ã/Ý�Ö�ãE×�ã/Ý�Ö9Ö"ïpâ
ì ã/Ú$ÙEÖ�ç ãQàºÞEÚ$Ù^ê½Ø«è
ì'è
ì$Ö�á ÖXá'ßuÖXÝ�×�ã/è�è"ãEâ�ì$Ö�ç

è�Þ�ã8Ú$Þ$çIÖ �Eè�ì$Ö8â"Ý�ÞY×�×�×�Ö�â"è%Ø«ÞeÚ ãQàLã/Ý�Ö�ãE×�â
ì ã/Ú$ÙEÖ½Ø«Ú è�ìIØR×�ê�ãQë�ãE×�ê5Ö"à�à:ñ�� ��ó � � � �Ió�ùEõ ÷ � ��ù ��ö 
Eø²ãEç$ç$×�ã/Ú ç²çIÖ"àºÖXè�Ö�×

ø 
eø �±ó�ùEø ��
E÷�õ�ú²â�ì$ÞI×�ÖXÚüá²ÖXá�ß ÖXÝ"×�ã/Ú çJÚ$Þ$çIÖ�× ��ã/Ú çJÝ"ã/Ú çIÞEá�àºëüÛuÖXÝ�è�ð$Ý�ß ×Ôá²ÖXá�ß ÖXÝ'â"Ý
ÞY×�×�×%Ö�â"è�ØºÞEÚ ãQà½ãaÝ�Ö�ãE×Xñ

�üÖ5ÖXÚ â"Þ$çIÖ^ÖXÚ$Ù/ØºÚ$ÖXÖXÝ�ØºÚ$Ù�ì$ÖXð$Ý�ØR×�è�ØRâX×¼Ø«Úéè�ì$Ö�×�è�Ý
ð â"è�ð$Ý�ãQà$á�ð$è�ã/è�ØºÞEÚ�ÞEÛuÖXÝ�ã/è�ÞEÝ�ßIë�ßIØRãE×2ØºÚ$Ù=Øºè�è�Þ/ê½ãaÝ�çGÝ�ÖXá Þ;
eØºÚ$Ù

á²ÖXá�ß ÖXÝ"×�ê5Øºè�ì�àºÞ/ê ×�è�Ý�Ö�×�×%Ö�×�ã/Ú ç�ãEç$çeØºÚ$Ù�á²ÖXá�ß ÖXÝ"×�è�Þ8Ú$Þ�çIÖ�× ê5Øºè�ì�àRã/Ý�ÙeÖ½çeØR×�ÛIàRãEâ"ÖXá ÖXÚYè�×�ñ��5ì$Ö�Û$Ý�Þeß ã/ßIØ�à�Øºè�ë

Þ/þ�ãdá²ÖXá�ß ÖXÝ �s×8Ý�ÖXá²Þ+
?ã?à�çIð$Ö­è�Þä×%è�Ý�ð â"è�ð$Ý�ã?à-á'ð$è"ã/è�ØºÞEÚÜØR×8ØºÚF
eÖXÝ�×�Ö"àºëüÛ$Ý�ÞEÛuÞEÝ�è�ØºÞEÚ ã?à�è�Þdè�ì$Öé×�è�Ý�Ö�×�×8ÞeÚüè�ì ã/è



á²ÖXá�ß ÖXÝGê�ìIØ�àºÖéè�ì$Ö�Û$Ý�ÞEß ã/ßIØ�à�Øºè�ëüÞ/þ�ãéá²ÖXá�ß ÖXÝGßuÖ"ØºÚ$Ù ãeç$çIÖ�çJè�ÞdãéÚ$Þ�çIÖ�ØR×GçeØºÝ�Ö�â"è�àºëüÛ$Ý
ÞEÛ ÞEÝ
è�ØºÞEÚ ãQà�è�Þdè�ì$Ö

çeØR×�ÛIàRãEâ"ÖXá²ÖXÚIè�ñ �·ÞEÛîâ
ì$ÞEÝ�çÿÚ$Þ$çIÖ�×²âXã/Ú[ß ÖdÝ�ÖXá²Þ+
EÖ�ç è�ì$Ý�ÞEð$ÙEìÿÝ�ã/Ú çIÞEá�á�ð$è�ã/è�ØºÞEÚ[ãQàºè�ì$ÞEð$ÙEìVè�ì$ÖXÝ
Ö²ØR×=Ú$Þ

Û$Ý�Þ+
eØ ×±Ø«ÞeÚdþ�ÞEÝ�ãEç$çeØºÚ$Ù­Ú$Þ$çIÖ�×Xñ

1½Ö�â"ÞEá�ßIØ«Ú ãaè�ØºÞEÚüÞ/þ5è�ìIØR×3�EØºÚ çÿá­ãQëdÙEÖXÚ$ÖXÝ�ã/è�Ö�è�Ý
ð ×�×�Ö�×8è�ì ã/èGã/Ý�Ö²×�è"ã/è�ØRâXãQà�àºëäØºÚ çIÖXè�ÖXÝ
á�ØºÚ ã/è�ÖB�:Ú$ÞeèGè�Ý�ØRã/Ú>�

ÙEðIàRã/Ý�Ø��XÖ�ç�&�ñ?� 
EÖXÝ
ëäÞ+�¶×�Û$Ý�ØºÚ$ÙéØR×Gè
ì$ÖXÝ�Ö"þ�ÞeÝ�Ö­â
ì$Ö�â��EÖ�çÿã/Ú ç �AØ�þ�Ú$ÖXÖ�çIÖ�ç ��ãEç$çeØºè�ØºÞEÚ ãQà�á ÖXá'ßuÖXÝ�×Gã/Ý�Ö²ãEç$çIÖ�çÿè�Þ

ß$Ý�ãEâ"Ö�ãaÚ çdè�Ý�ØRã/Ú$ÙeðIà ãaÝ�Ø��XÖ�è�ì$ÖGè�Ý
ð ×�×Xñ

� � 

�·Ð���Ì �

�5ì$Ödè�Ö�×%è'Û$Ý
ÞEßIàºÖXá�Û$Ý�Ö�×%ÖXÚYè�Ö�çÿØºÚVè�ìIØR×é×�Ö�â"è�ØºÞEÚ[ØR×�è�ì$ÖäçIÖ�×±Ø«ÙeÚ Þ/þ{ãÜè�Ý
ð ×�×�ê5Øºè�ì ãJ×�Û ã/ÚVÞaþ �!� � þ�ÖXÖXè­ã/Ú ç

ã/ÚJÖ�
EÖXÚIàºëüçeØR×�è�Ý�Øºß$ð$è�Ö�ç7
eÖXÝ�è�ØRâXãQà�àºÞYãEçÜè�ì ã/èGì ãe×Gã/ÚÜØ«ÚIè�ÖXÚ ×2Øºè�ëäÞaþ � � � Û Þeð$Ú ç$×GÛ ÖXÝ8à�ØºÚ$Ö�ã/Ý=þ�ÞYÞEèQñG�/ØºÚ â"Öéè�ì$Ö

àºÞYãEçeØºÚ$Ù Ø ×8×�ëIá²á²ÖXè�Ý%Ø â ��þ�ÞEÝ8×2Øºá²ÛIà�Ø â
Øºè�ë ��ê5Ö�çIÖ�×2ØºÙEÚ$Ö�çÜÞEÚIàºëéþ�ÞEÝ5ì ãQà�þ-è�Ý�ð ×�×%Ö�×Xñ��5ìIØR×8×2Øºá²ÛIà�Ø�æLâXãaè�ØºÞEÚüÝ�Ö�×�è
Ý�ØRâ"è�×

è�ì$Ö=è�Ý�ð ×�×�Ö�×�è�Þ²ì ã 
EÖ�ã/ÚäÖ�
eÖXÚäÚIð$á'ßuÖXÝGÞ/þ-Û ã/Ú$Ö"àR× �uß$ð$è�çIÞYÖ�×�Ú$ÞEèGã ��Ö�â"è�è�ì$Ö*
?ãQà�ØRçeØºè±ëJÞEÝ�þ�Ö�ãE×2ØºßIØ�à�Øºè�ëJÞ/þ�ÞEð$Ý

á²ÖXè�ì$Þ$çIÞ/àºÞEÙEëEñ �üÖ�ãE×�×�ð$á ÖGè�ì$ÖGþ�Þ/à�àºÞ?ê½Ø«Ú$Ù�)

�eñ � ãaè�ÖXÝ�ØRãQàAØR× 
 � ��×�è�ÖXÖ"à¶ê½Ø«è
ì���ÞEð$Ú$Ù �t×5á²Þ$çIðIà«ð ×�� � $#!��"Û ×2Ø

$pñ ��Ý�ð ×
×5á²ÖXá�ß ÖXÝ�×½ì ã"
eÖ�â
Ø«Ý"â"ðIà ãaÝ{â"Ý�ÞI×�×�×�Ö�â"è�ØºÞEÚ ×

�pñ 
�à�àºÞ/ê½ãaßIà«Ö�çIÖ	C Ö�â"è�ØºÞEÚ � �
�;$��(�=Þ/þ-×�Û ã/Ú��pê�ìIØRâ�ì Ø ×3:=ØºÚ â
ì$Ö�×

�uñ 
�à�àºÞ/ê½ãaßIà«Ö=è�ÖXÚ ×2Ø�àºÖ²×�è�Ý�Ö�×�× � $%$�� � � �GÛ ×2Ø

:pñ 
�à�àºÞ/ê½ãaßIà«ÖGâ"ÞEá²Û$Ý
Ö�×�×2Ø�
EÖG×�è�Ý�Ö�×�×¼ØR×�çIÖXè
ÖXÝ�á�ØºÚ$Ö�çdãEâXâ"ÞEÝ�çeØºÚ$Ù�è�Þ=è�ì$Ö.
8á²ÖXÝ�ØRâXã/Ú?�:Ú ×%è�Øºè�ð$è�Ö8Þ/þ��Eè�ÖXÖ"à �-ÞEÚ>�

×�è�Ý�ð â"è�ØºÞEÚ � 
3��� � & � �EÛ Ö�â
Ø�æLâXã/è%Ø«ÞeÚJþ�ÞeÝ�è�ì$Ö'Õ8Ö�×±Ø«ÙeÚ�� � ã/ß$Ý�ØRâXã/è%Ø«ÞeÚ ã/Ú ç7��Ý
Ö�â"è�ØºÞEÚäÞ/þ �Eè
Ý�ð â"è�ð$Ý�ãQà=�Eè�ÖXÖ"à

þ�ÞEÝ �9ðIØ�à çeØºÚ$ÙY×�ñ � �½ì$Ö�ãQà�àºÞ/ê½ãaßIà«Ö8â"ÞEá²Û$Ý�Ö�×�×±Ø�
eÖ½×%è�Ý�Ö�×�×qþ�ÞeÝ 
 � �8×�è�ÖXÖ"àIØ ×9ã5þ�ð$Ú â"è�ØºÞEÚ�Þ/þAè�ì$Ö����
	½Ý�ã/è�ØºÞ8Þ/þLã

è�Ý�ð ×�×�á²ÖXá�ßuÖXÝ�ØºÚ­â"ÞEá²Û$Ý
Ö�×�×2ØºÞEÚ��Eê�ì$ÖXÝ�Ö��pØR×-è
ì$Ö-àºÖXÚ$ÙEè
ì­Þ/þAè�ì$Ö�è�Ý
ð ×�×�á²ÖXá�ß ÖXÝ5ã/Ú ç�	�è�ì$Ö5àºÖ�ãE×�è�Ý�ãeçeØ«ð ×

Þ/þ¼ÙeëYÝ�ãaè�ØºÞEÚ � �ÜÖXÝ�Ý%Ø«è
è �8�"!#4 ��&�ñ-Õ8ÖXÛuÖXÚ çeØ«Ú$ÙÜÞEÚäè
ì$Ö�á­ã/ÙeÚIØ«è
ð çIÖ'Þaþ
���
	 �$è
ì$Ö'ãQà�àºÞ/ê½ãaßIà«Ö²×�è
Ý�Ö�×�×5Ý�ãaÚ$ÙEÖ�×



ß ÖXè�ê5ÖXÖXÚ ��9�� �dÛ ×2Ø3��þ�ÞEÝ ���
	 � $ � �<&^ã/Ú ç($>�#� � �éÛ ×2Ø ��þ�ÞeÝ ���
	 � � ��& ��ã/Ú ç Ø ×ÔàRã/Ý�ÙeÖXÝ�þ�ÞEÝ�ã ×%ì$ÞEÝ�è�ÖXÝ

á²ÖXá�ß ÖXÝ5ê5Øºè�ìdãGàRã/Ý
ÙEÖXÝ�	=ã/Ú ç­×%á­ãQà�àºÖXÝ5þ�ÞeÝ�ã8àºÞEÚ$ÙeÖXÝ�á²ÖXá�ß ÖXÝ5ê5Øºè�ìdã�×�áéãQà�à«ÖXÝ�	Yñ �2è-ØR×�ãe×�×�ð$á²Ö�ç è�ì ã/è

þ�ÞEÝ ���
	 ) $ � � �Iè�ì$Ö�ãQà�àºÞ?ê�ã/ßIàºÖ�×�è�Ý�Ö�×�×�Ø × �XÖXÝ�Þ ñ

�EÞeá²Ö�è�ëIÛIØ âXã?à�â"ÞEÚIæ ÙEð$Ý�ã/è%Ø«ÞeÚ ×8Þ/þ-è�ì$Ö=ØºÚIØ«è%Ø ã?à.2.

ÛuÞEÛ$ðIàRã/è�ØºÞEÚüê5ÖXÝ�Ö²ãQàºÝ�Ö�ãeçIë ×�ì$Þ/ê�Ú Ø«Ú æ ÙEð$Ý�Ö � ñ �5ì$Ö

Û ÞeÛ$ðIà ãaè�ØºÞEÚÑ×±Ø��XÖ½þ�ÞEÝ�è
ì$Ö�ÙEÖXÚ$ÖXè�ØRâ�ãQàºÙEÞeÝ�Øºè�ì$á¯ê�ãE× : �GãaÚ ç=Øºè�Ý�ã/Ú�þ�ÞEÝ-ã �!� �8ÙeÖXÚ$ÖXÝ�ã/è�ØºÞEÚ ×Xñ �üÖ5ð ×�Ö�ç è�ì$Ö � 5 �

Ö"à�Øºè�ØR×�è²×�Ö"àºÖ�â"è�ØºÞEÚ ×�è�Ý�ãaè�ÖXÙEëéØºÚîê�ìIØ â
ìÿþ�ÞEÝ�ã Û ÞEÛ$ðIàRã/è%Ø«ÞeÚîÞ/þ�×2Ø��XÖ�� �·è�ì$Ö²Þ+�¶×�Û$Ý�ØºÚ$ÙäçIÞEð$ßIàºÖdè�ì$Öé×2Ø��XÖ²Þ/þ�è�ì$Ö

Û ÞeÛ$ðIà ãaè�ØºÞEÚîã/Ú ç è�ì$Ö���ßuÖ�×�èGã/Ý�Ö'â
ì$ÞY×�ÖXÚÜþ�ÞEÝ�è�ì$Ö=Ú$Ö"ï�èGÙeÖXÚ$ÖXÝ�ã/è�ØºÞEÚ þ�Ý�Þeá è�ì$Ö $��)Û ÞEÛ$ðIàRã/è%Ø«ÞeÚüÞ/þ�Û ã/Ý�ÖXÚIè�×

ã/Ú çÜÞ+�¶×�Û$Ý�ØºÚ$Ù ñ �/ØºÚ â"Ö­Ö"à�Øºè�ØR×�áíØºÚ â"Ý�Ö�ãe×�Ö�×G×�Ö"àºÖ�â"è�ØºÞEÚüÛ$Ý�Ö�×
×�ð$Ý�Ö²ã/Ú çÜß Ö�âXã/ð ×%Ö'è
ì$Ö'ì$ÖXð$Ý%Ø ×%è�ØRâ=ØºÚIØ«è%Ø ã?à�Ø���ã/è%Ø«ÞeÚîÞ/þ

è�ì$ÖGÛuÞEÛ$ðIàRã/è�ØºÞEÚäÝ
Ö�çIð â"Ö�×^çeØ�
EÖXÝ�×±Ø«è�ëdê5Ö8ð ×�Ö�çäã²â"Ý
ÞY×�×�Þ+
EÖXÝ9Û$Ý�ÞEß ã/ßIØ�à�Øºè±ëÜÞ/þ ��, �'ãaÚ çäã=á�ð$è�ã/è�ØºÞEÚdÛ$Ý�Þeß ã/ßIØ�à�Øºè�ë

çIÖXÛ ÖXÚ çIÖXÚIèJÞEÚ�è�ì$ÖJá�ð$è�ã/è�ØºÞEÚ â
Øºè�ÖEñ �5ì$ÖüÛ$Ý
ÞEß ã/ßIØ�à�Ø«è�ë�Þ/þ�á'ð$è"ã/è�ØºÚ$Ù ã[ßIØºèdØºÚ�â"Ý�ÞY×
×­×�Ö�â"è%Ø«ÞeÚ ãQàåã/Ý
Ö�ãüÞ/þ

ãÜá²ÖXá�ß ÖXÝ²ÞeÝ²ì$Ö"ØºÙEìYè Þ/þ{ãÜÚ$Þ�çIÖÜê�ãE× ��, ��9dã/Ú ç[è�ì$ÖdÛ$Ý�ÞEß ãaßIØ�à�Øºè�ëVÞ/þ{ãEç$çeØºÚ$Ù>�QÝ�ÖXá²Þ+
EØºÚ$Ùîã á²ÖXá�ß ÖXÝ²ê�ãE×

Û$Ý�ÞEÛuÞEÝ�è�ØºÞEÚ ã?à-è�Þäè�ì$Ö Ý�Ö"àRã/è�Ø�
EÖ­×�è
Ý�Ö�×�×GÞeÚüè�ì$Ö²á²ÖXá�ßuÖXÝ �:Ý�ÖXá Þ;
/ãQà & ��ÞeÝ�çeØ ×%ÛIà ãeâ"ÖXá²ÖXÚYèéã/è�ãäâ"ÞEÝ
Ý�Ö�×�Û ÞeÚ çeØ«Ú$Ù

Ú$Þ$çIÖ �±ãEç$çeØºè�ØºÞEÚ &"ñ ��á²ÛIØºÝ�ØRâXãQàGè�Ö�×�è�ØºÚ$ÙüÖ�×%è�ã/ßIà�ØR×�ì$Ö�ç è�ì$Ö�×�ÖäÛ ãaÝ�ã/á²ÖXè�ÖXÝ 
?ãQàºð$Ö�×dãE×�ßuÖXè�è�ÖXÝ²è
ì ã/Ú è�ì$Ödá ÞEÝ�Ö

è�Ý�ãeçeØ«è%Ø«ÞeÚ ãQà 
/ãQàºð$Ö�×�Þ/þ ��, � �dãaÚ ç ��, � �>�=þ�ÞEÝ�â"Ý�ÞY×�×%Þ;
eÖXÝ'ã/Ú çJá�ð$è�ãaè�ØºÞEÚüÛ$Ý�ÞEß ãaßIØ�à�Øºè�ØºÖ�×Xñ �5ì$Ö æ ÙEð$Ý�Ö�×=×�ì$Þ/ê�Ú

ß Ö"àºÞ/ê¯ã/Ý�Ö�è�ì$Ö�ßuÖ�×�èGÝ�Ö�×�ðIàºè�×�þ�Ý�ÞEálá²ÞEÝ�Ö=è�ì ã/Ú $ � ÙEÖXÚ$ÖXè�ØRâ�ãQàºÙEÞEÝ�Øºè�ì$áíÝ
ð$Ú ×8ê5Øºè�ìüçeØ-��ÖXÝ�ÖXÚIèGÝ�ã/Ú çIÞeá ×�ÖXÖ�ç$×

ã/Ú çéÛ ã/Ý"ã/á²ÖXè�ÖXÝ�×�ñ

�·ØºÙEð$Ý
Ö��­×�ì$Þ/ê^×�×�Ö�
EÖXÝ�ãQàAØºÚIè�ÖXÝ�á²Ö�çeØRã/è�Ö�è�Ý
ð ×�×�çIÖ�×2ØºÙEÚ × �:ì ãQà�þ-è�Ý�ð ×
×�Ö�×	&-Û$Ý�Þ$çIð â"Ö�çÜßYëéè�ì$Ö 2.
 �IØºÚäê�ìIØRâ
ì

è�ì$Ö�ßuÖ�×�è-ê�ãE×·þ�ÞEð$Ú ç²ãaè�ÙEÖXÚ$ÖXÝ�ã/è�ØºÞEÚ ��9Yñ ��ð$á�ßuÖXÝ�×�Ú$Ö"ï$è-è�ÞGè
Ý�ð ×�×�á²ÖXá�ß ÖXÝ"×-ã/Ý�Ö5è�ì$Ö"ØºÝ�â"Ý�ÞY×
×�×�Ö�â"è�ØºÞEÚ ãQà�ã/Ý�Ö�ãE×

ØºÚ²×��Eð ãaÝ�Ö�ØºÚ â
ì$Ö�×Xñ 
Vè�ëYÛIØRâXãQà$Ý�ã/è
Ö�Þ/þLâ"ÞEÚ�
EÖXÝ�ÙEÖXÚ â"Ö Ø ×�çIÖXÛIØRâ"è�Ö�ç'Ø«Ú=æ ÙEð$Ý
Ö 95ê�ì$ÖXÝ�Ö-ê5Ö9ÛIà«Þeè¶ê5Ö"ØºÙEìIè�ØºÚ�Û ÞEð$Ú ç$×


EÖXÝ�×%ð ×�ÙEÖXÚ$ÖXÝ�ãaè�ØºÞEÚ­ÚIð$á�ß ÖXÝ�ñ �üÖ^ð ×%Ö^è�ìIØR×9ÙEÝ�ãaÛ$ì²Þ/þ�è�ì$Ö8ÙEÖXÚ$ÖXè�ØRâ^ã?à«ÙeÞEÝ�Øºè�ì$á �s×9ÛuÖXÝ�þ�ÞeÝ�á­ã/Ú â"Ö5ØºÚ ×�è
Ö�ãEçéÞ/þ�è�ì$Ö

ã 
EÖXÝ�ã/ÙeÖGÞ;
eÖXÝ^á­ãaÚYëdÝ�ð$Ú ×G×±Ø«Ú â"Ö²ãéçIÖ�×2ØºÙEÚ$ÖXÝ�ê½Ø�à�à-ßuÖ'á ÞEÝ�ÖGØºÚIè�ÖXÝ�Ö�×�è
Ö�çdØºÚüè
ì$Ö�ß Ö�×%èGÝ�Ö�×�ðIàºèGÝ�ã/è�ì$ÖXÝ8è�ì ã/ÚJã/Ú

ã 
EÖXÝ�ã/ÙeÖEñ �5ì$Ö=ÙEÖXÚ$ÖXè�ØRâ�ãQàºÙEÞEÝ�Øºè�ì$á �eðIØ â��eà«ëÜÝ�Ö�çIð â"Ö�×8è�ì$Ö=ê�Ö"ØºÙEìIèGã/Ú çéæ Ú ç$×�è�ì$Ö�ßuÖ�×�è�×�Þ/àºð$è�ØºÞEÚ þ�ÞeÝ^è�ì$Ö=Ý�ð$Ú

ØºÚdè�ì$Ö ��9 ��� ÙEÖXÚ$ÖXÝ�ã/è�ØºÞEÚ�ñ=�5ìIØR×9ØR×-è�ëIÛIØRâXãQà�ß ÖXì ã 
EØºÞEÝ½þ�ÞEÝ5è�ì$Ö8Ý�ð$Ú ×5è
ì ã/è-ê5Ö8ÞEß ×�ÖXÝ�
EÖ�çAñ=�¶ã/ßIàºÖ �G×�ð$á²áéã/Ý�Ø��XÖ�×

×�ÞEá ÖGÞ/þ¼è
ì$ÖGá­ã���ÞEÝ�×�è�Ý�ð â"è
ð$Ý�ãQà¶â�ì ãaÝ�ãEâ"è�ÖXÝ�ØR×�è%Ø âX×½Þ/þ¼è
ì$Ö�çIÖ�×2ØºÙEÚ ×�Þaà«ð$è%Ø«ÞeÚ ×^×�ì$Þ/ê�ÚéØºÚ æ ÙEð$Ý�Ö �pñ
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Decrease in weight over time

�·ØºÙEð$Ý�Ö 9�) �9ÞEÚF
eÖXÝ�ÙEÖXÚ â"ÖGß ÖXì ã 
eØºÞEÝ �uß Ö�×�è�è
Ý�ð ×�×5ê5Ö"ØºÙEì$Ö�ç��%$>�-��Û ÞEð$Ú ç$×�ñ

� �¶ã/ßIàºÖ �Gì$ÖXÝ
Ö��

�2ÚJè�ì$Ö�è�ãaßIà«Ö ��â"Þaà«ð$á Ú è�ê5Þ²Ù/Ø�
EÖ�×8è
ì$Ö�á­ãQïIØºá�ð$á çIÖXÛ$è�ìJÞ/þ-Ö�ãeâ�ìJè�Ý�ð ×
×�ê�ìIØ�àºÖ­â"Þ/àºð$á²ÚJè�ì$Ý
ÖXÖ�Û$Ý�Þ+
eØ çIÖ�×

Û ã/Ú$Ö"à�×2Ø��XÖ{ã/Ú ç â"Þ/àºð$á²Ú²þ�ÞEð$Ý�è�ì$Ö�è�ÞEè�ãQà$ê5Ö"ØºÙEìYèQñ �9Þ/àºð$á²Ú²æ 
eÖ�è�Þ�×�Ö�
EÖXÚ Ý�ÖXÛ ÞEÝ
è-á­ãQïIØºá�ð$á �Eá�ØºÚIØºá�ð$á �$ã/Ú ç

ã 
EÖXÝ�ã/ÙeÖ � ��öRõ�ö ��ú��Xù � � 
Eó � �Aê�ìIØRâ
ìîã/Ý�Ö²çIÖ"æ Ú$Ö�ç[ãE×8è�ì$Ö�Ý�ã/è%Ø«ÞI×8Þ/þ�è�ì$Ö²ãEâ"è
ð ãQà�×�è�Ý�Ö�×
×�è�Þdè
ì$Öåã?à�àºÞ/ê�ã/ßIàºÖÑ×%è�Ý�Ö�×�×

ØºÚVè�Ý�ð ×�×=á²ÖXá�ßuÖXÝ�×Xñ �5ì$ÖéàRãE×�è²â"Þ/àºð$á²Ú çeØR×�ÛIàRãQë$×²è�ì$Öéá­ãQïIØºá�ð$á çeØR×�ÛIàRãEâ"ÖXá ÖXÚYè�ñ(�·Ý�ð ×�× �:Ö+& �:ÙEÖXÚ$ÖXÝ"ã/è�ØºÞEÚ

��&GØR×éÚ$ÞEèåþ�Ö�ãE×±Ø«ßIàºÖüßuÖ�âXã/ð ×�ÖJÞ/þGè�ì$ÖÜàRã/Ý�ÙEÖÜð$è�Ø�à�Øºè�ëVþ:ãEâ"è�ÞeÝ ��ØºÚ çeØRâXã/è�ØºÚ$Ù Þ;
eÖXÝ�×�è�Ý�Ö�×
×2ØºÚ$ÙJØºÚ è
ì$Öäè�Ý�ð ×
×Xñ �5ì$Ö

çIÖ�×2ØºÙEÚä×�è
Ý�Ö�×�×�Ý
Ö"�EðIØºÝ�ÖXá²ÖXÚIè5ð ×�Ö�çéì$ÖXÝ�ÖGãQà�àºÞ?ê8×-è
Ý�ð ×�×�á ÖXá'ßuÖXÝ�×9è�Þ�ßuÖ^Þ+
EÖXÝ"×�è�Ý�Ö�×�×%Ö�ç�ßYë ��� �Eê�ìIØ â
ìdá²Ö�ã/Ú ×9ã

á­ãQïIØºá�ð$á ð$è�Ø�à�Ø«è�ëéþ:ãEâ"è�ÞEÝ9Þ/þ ��, � �$ñE
�à�à¶Þeè�ì$ÖXÝ5è�Ý�ð ×�×�Ö�×�ã/Ý�Ö�þ�Ö�ãE×±Ø«ßIàºÖ�×�Þ/àºð$è�ØºÞEÚ × �uê5Øºè�ìdð$è�Ø�à�Øºè±ëéþ:ãEâ"è�ÞeÝ�×-×�áéãQà�à«ÖXÝ

è�ì ã/è ��, � ��ã/Ú ç=è�ì$Ö5á­ãQïIØºá'ð$á
çeØR×�ÛIàRãEâ"ÖXá²ÖXÚIè �Iê�ìIØRâ�ì�Þ$âXâ"ð$Ý�×�ã/è�è�ì$Ö5Ý�ØºÙEìIè�á²ÞY×�è·ß ÞEè�è
ÞEá�Ú$Þ$çIÖ �Y×%á­ãQà�àºÖXÝ�è�ì ã/Ú

è�ì$ÖG:=ØºÚ â
ì$Ö�×�ÛuÖXÝ�á�Øºè�è�Ö�çAñ=�:è8ã/Û$Û Ö�ã/Ý"×5è�ì ã/è�çIÖ�×2ØºÙEÚJâ"ÞEÚ ×�è�Ý�ã?Ø«ÚIè�ÞEÚä×%è�Ý�Ö�×�×�Ö�×9ÛIàRãQë�×8ã=á�ð â�ìdá²ÞeÝ�Ö�çIÞEá�ØºÚ ã/ÚIè



Ý�Þ/àºÖ=è�ì ã/Údè�ì$Ö�çIÖ	C Ö�â"è�ØºÞEÚJâ"ÞEÚ ×�è�Ý"ãQØºÚYè^çIÞIÖ�×Xñ

�½ì$Ö�Ý�Ö�×�ðIàºè�× ØºÚ çeØRâXã/è�ÖGè�ì ã/è9è�ì$Ö�Ö�
EÞaà«ð$è%Ø«ÞeÚ­Þ/þ�è�ì$Ö8Û ÞeÛ$ðIà ãaè�ØºÞEÚdì ãE×�ß$Ý
ÞEð$ÙEìIè�â
ì ã/Ú$ÙEÖ�×�ØºÚéè�ì$Ö"ØºÝ5è�ÞEÛ Þaà«ÞeÙEë �

ÙEÖXÞEá ÖXè�Ý�ë �$ãE×5ê5Ö"à�à ãe×�â"Ý
ÞY×�×�×�Ö�â"è%Ø«ÞeÚ ãQà ãaÝ�Ö�ãE×Xñ �·Ý�ð ×�×5ÖXÚ�
EÖ"àºÞEÛ Ö�×8ì ã 
EÖGÖ�
eÞ/à�
EÖ�ç þ�Ý
ÞEá Ý�Ö�â"è�ãaÚ$Ù/àºÖ�×�è�Þ²â"ð$Ý�
eÖ�× �

ê�ìIØRâ
ì��AØºÚîÙeÖXÚ$ÖXÝ�ãQà �¶ã/ÙeÝ�ÖXÖ�ê5Øºè�ìüè�ì$Ö²×�ì ã/ÛuÖ²Þ/þ5è�ì$Ö²á²ÞEá ÖXÚYè�çeØRã/ÙEÝ"ã/á­×8Þ/þ5è�ì$Ö�è�Ý�ð ×�×�Ö�×*��×�ÖXÖ�æ ÙEð$Ý�Ö 4�&"ñG�2Ú

è�Ý�ð ×
×�Ö�×*�±ã�& � ��â & ��è�ì$ÖéçIÖXÛ$è�ìJØR×GÝ�Ö�çIð â"Ö�ç[ã/èGè�ì$Öéâ"ÖXÚYè�ÖXÝ=Þ/þ�è
ì$Ö²è�Ý�ð ×�×%Ö�× �±ã/èGÚ$Þ$çIÖ����%� :
� &"ñ �üÖ²Ú$ÞEè
Ö²è�ì ã/è

Ø�þ^è�ì$ÖdçIÖXÛ$è�ì[Ý�ÖXá­ãQØºÚ × 4�, � � þ�ÖXÖXè²ãE×�ãaè�Ú$Þ$çIÖ����%����� �Aè
ì$Ö­è�Ý
ð ×�×Gê5Ø�à�à�ß Öéà�ØºÙEìIè�ÖXÝ�ê�ìIØ�à«Öäã?à�à�è�ì$Ö è�ì$ÖÑçIÖ�×±Ø«ÙeÚ

â"ÞEÚ ×�è
Ý�ãQØºÚYè"×¶ã/Ý
Ö½×
ã/è�ØR×2æ Ö�çAñ �5ì$Ö5á­ãQïIØºá'ð$á¯çIÖXÛ$è
ì²Þ/þ è�Ý�ð ×
×�Ö�×=�±ã�& � �±â &�Ý"ã/Ú$ÙEÖ�þ�Ý�ÞEá 9 ,��-��è�Þ 4�, � �5þ�ÖXÖXè �/ê�ìIØRâ
ì

ØR×�ã/Û$Û$Ý
Þ�ïIØºá­ã/è�Ö"àºë��
�F�-�éè�Þ �
�F� ��, :�Þ/þ5è�ì$Ö²×�Û ã/Ú�ñ �/ØºÚ â"ÖÑã 
EÖXÝ�ãaÙEÖ�ð$è�Ø�à�Øºè�ëJþ ãeâ"è�ÞEÝ�×�Ý�Ö	C Ö�â"èGè�ì$Ö²Ö	,dâ
Ø«ÖXÚ â"ëJÞ/þ

á­ã/è
ÖXÝ�ØRãQàYð ×�Ö �Eã/Ú$Þeè�ì$ÖXÝ�ØºÚ çeØRâXã/è�ØºÞEÚ�Þ/þ$Øºá²Û$Ý
Þ;
eÖXá²ÖXÚYè·ØºÚ�è�ì$Ö9Û ÞEÛ$ðIàRã/è%Ø«ÞeÚ�ØR×�Ù/Ø�
EÖXÚ�ßIë^è
ì$Ö-ØºÚ â"Ý�Ö�ãe×�Ö�ØºÚ²ã 
EÖXÝ�ã/ÙEÖ

ð$è�Ø�à�Øºè±ëéþ:ãEâ"è�ÞeÝ�×9Þ;
eÖXÝ�è�Øºá²ÖEñ

0

300

540
720

840
900

840
720

540

300

0

Units: kips−ft

�·ØºÙEð$Ý�ÖG4>)=�5ì$Ö�×�ì ã/ÛuÖ�Þ/þ�á²ÞEá²ÖXÚIè�çeØRã/ÙEÝ�ã/á Þ/þ¼è
Ý�ð ×�×�Ö�×3��ã�& � �±â &

�ÿÖ²ê5ÞEðIàRçJà�Ø��EÖéè�ÞäÛuÞ/ØºÚYè�ÞEð$è=è�ì ã/èGÙEÖXÚ$ÖXè�ØRâdãQàºÙEÞeÝ�Øºè�ì$á­×�çIÞÜÚ$ÞEè � �Yùeó±ùeø ��ô"ôdÞEÛ$è�Øºá­ãQà�×�Þ/àºð$è�ØºÞEÚ ×XñÜÕ�Ø�þ �

þ�ÖXÝ�ÖXÚYè Û ÞEÛ$ðIàRã/è�ØºÞEÚ ×d×±Ø��XÖ�×éÞeÝ²Û$Ý�ÞEß ã/ßIØ�à�Øºè�ØºÖ�×éÞ/þ'â"Ý�ÞY×
×�Þ+
EÖXÝ²âXã/Ú Ý�Ö�×%ðIà«è ØºÚ è�ì$ÖÜÙEÖXÚ$ÖXè�ØRâäã?à«ÙeÞEÝ�Øºè�ì$á æ Ú çeØ«Ú$Ù

ÞEè�ì$ÖXÝ9þ�Ö�ãE×2ØºßIàºÖ�×�Þ/àºð$è�ØºÞEÚ × �u×�ÞEá²Ö8ê5Øºè�ì à«Þ/ê5ÖXÝ5ê5Ö"Ø«ÙeìYè�×�ñ �8×2ØºÚ$Ù ��ãaÙYã/Ú­ã/Ú ç � Øºè�â�ì$Ö"à�à��s×�è�ÖXÝ�á�ØºÚ$Þ/àºÞEÙeë �YÙeÖXÚ$ÖXè�ØRâ

ãQàºÙEÞEÝ%Ø«è
ì$á­×�ã/Ý
Ö'ÞeÛ$è�Øºá­ãQà�àºë �eöRó�ô � ��ô���� ��ã/ÙYãaÚ ãaÚ ç � Øºè�â
ì$Ö"à�à �D�"!#! ��&�ã/Ú çüâXãaÚ ßuÖÑâ"Þeð$ÚYè�Ö�ç ÞEÚJè�ÞéØºá²Û$Ý�Þ+
EÖ

ð$Û ÞeÚîè�ì$Ö"ØºÝÔØ«ÚIØºè�ØRãQà�ÛuÞEÛ$ðIàRã/è�ØºÞEÚ�ñ728ÖXÚ$ÖXè�ØRâ­ãQàºÙEÞeÝ�Øºè�ì$á Ý�Ö�×%ðIà«è"× 
 
eöRø �^è
Þ?ê�ã/Ý"çdÙEÞIÞ�ç Ý�ÖXÙ/ØºÞEÚ ×=Þ/þ�è
ì$Ö­×�Ö�ã/Ý�â
ì

×�Û ãEâ"Ö8ã/Ú ç�ãQà�à«Þ/ê çIÖ�×2ØºÙEÚ$ÖXÝ"×-è
Þ^ð ×�Ö�è�ì$Ö"ØºÝ��IÚ$Þ?ê½à«Ö�çIÙeÖ½ãaÚ ç�Ö"ï�ÛuÖXÝ�è�ØR×�Ö�è
Þ8Ø«á Û$Ý�Þ+
EÖ5ð$Û ÞEÚ­×%Þ/àºð$è�ØºÞEÚ ×�ÙEÖXÚ$ÖXÝ"ã/è�Ö�ç

è�ì$Ý�Þeð$ÙEìäÙEÖXÚ$ÖXè%Ø â=×�Ö�ã/Ý�â
ì�ñ �$ÞeÝ^Ö"ï ã/á²ÛIàºÖ �pØ�þ5è�ì$Ö'çIÖXÛ$è
ì Þaþ¼è�Ý
ð ×�× ��ã�&�ØºÚdæ ÙEð$Ý
Ö � ã/è^Ú$Þ$çIÖ �A��� :
�uØR×Gâ
ì ã/Ú$ÙEÖ�ç

è�ÞB4�, � �åþ�ÖXÖXè�ã/Ú çÜè�ì$Ö�è±ê5Þ²á ÖXá'ßuÖXÝ�×Gâ"ÞEÚ$Ú$Ö�â"è�ØºÚ$ÙÜÚ$Þ�çIÖ�× � ��� :)� �#�������%�¶ã/Ú ç � ���	:
� �
���%� :
� �uã/Ý�Ö�Ý
ÖXá²Þ+
EÖ�ç �Aè�ì$Ö



è�Ý�ð ×
×�ê5Ö"ØºÙEìIè^ê5Ø�à�à-ß Ö�Ý�Ö�çIð â"Ö�çÜè�Þ � �#$ �GÛ ÞEð$Ú ç$×�ñ 5�Þ/ê5Ö�
EÖXÝ �$è�ì$Ö 2.

ì ãE× �LãE×�Ö"ï$Û Ö�â"è�Ö�ç �8�eðIØRâ��eàºë Ý
Ö�çIð â"Ö�ç

è�ì$Ö�×2Ø��XÖ'Þaþ¼è�ì$Ö�çIÖ�×2ØºÙEÚü×�Û ãEâ"Ö²ã/Ú ç Û$Ý�Þ�çIð â"Ö�çJ×�Þeá²Ö �:Û ÞI×�×2ØºßIàºë ÙeÞYÞ$ç�&�×�Þ/àºð$è�ØºÞEÚ ×8è
ì ã/è^ãQà�àºÞ/ê ãéçIÖ�×2ØºÙEÚ$ÖXÝGè�Þ

ã/Û$ÛIàºë çIÖ�×±Ø«ÙeÚ �IÚ$Þ/ê5àºÖ�çIÙEÖ²ã/Ú çdÖ"ï$Û ÖXÝ%Ø«ÖXÚ â"Ö è�Þ²Øºá²Û$Ý
Þ;
eÖ�è�ì$ÖXáäñ��AÖXè�è�ØºÚ$Ùéè�ì$Ö�ÙeÖXÚ$ÖXè�ØRâ'ã?à«ÙeÞEÝ�Øºè�ì$áíè�ã+�eÖ�âXã/Ý�Ö

Þ/þ�ØRçIÖXÚYè�Ø�þ�ëEØºÚ$Ùäã=Û$Ý�ÞEáåØ ×±Ø«Ú$ÙéÝ�ÖXÙ/ØºÞEÚ ØºÚäè�ì$Ö�×�Ö�ãaÝ�â�ìä×%Û ãEâ"Ö8þ�ÞeÝ�Û ÞY×%è���Û$Ý�Þ$â"Ö�×�×2ØºÚ$Ù­ßIëdã/ÚdÖXÚ$Ù/ØºÚ$ÖXÖXÝ{×
ã"
eÖ�×5è�Øºá²Ö

ã/Ú çéÝ�Ö�çIð â"Ö�×8â"ÞY×�èQñ

�·ØºÙEð$Ý
ÖG!²×�ì$Þ/ê^×5è�ì$Ö=ß Ö�×�è�è�Ý�ð ×�×�â"ÞeÚIæ ÙEð$Ý�ã/è�ØºÞEÚÜê5Ö"Ø«ÙeìIØ«Ú$Ù �>�+9��^ÛuÞEð$Ú ç$×Gã/Ú ç þ�ÞEð$Ú çéØºÚÜÙEÖXÚ$ÖXÝ�ã/è�ØºÞEÚ 9!� �

þ�ÞEÝ�ã/Ú$ÞEè�ì$ÖXÝ�Ý
ð$ÚdÞ/þ¶è�ì$ÖGÙEÖXÚ$ÖXè%Ø â=ãQàºÙEÞEÝ�Øºè�ì$áÜñ��·ØºÙEð$Ý�Ö �!�=ÛIàºÞEè�×½Øºè�×�â"ÞEÚ�
EÖXÝ�ÙEÖXÚ â"ÖGßuÖXì ã 
EØºÞEÝ�è
Þ'ìIØºÙEìIà�ØºÙEìIèGè�ì$Ö

þ:ãEâ"è�è�ì ã/è�è
ì$ÖÑçIÖ�â"Ý�Ö�ãe×�ÖéØºÚVê�Ö"ØºÙEìIè�Ú$ÖXÖ�ç[Ú$Þeè'ßuÖdá²ÞEÚ$ÞEè
ÞEÚIØRâ/ñ �5ì$Ö'23
 ØR×=ÞEÛ$è�Øºá�Ø��"ØºÚ$Ùûã þ�ð$Ú â"è�ØºÞEÚVè�ì ã/è

ØºÚ â
àºð çIÖ�×8ê�Ö"ØºÙEè
ì ãE×5ÞeÚIà«ëéÞEÚ$Ö=ÞEð$è5Þ/þ¼è
ì$Ý�ÖXÖ�â"Ý�Øºè�ÖXÝ�ØRã$ñ

[1,4][1,4][1,4][1,4][1,4]

[0,0] 4.87 4.57 3.05 [0,4]4.77 [0,4] 1.62

[1,1]

[0,0]

5.18

[1,1]

[0,1]

5.48

[1,1]

5.69

[1,2]

1.01

[1,2][1,1] 5.89 [1,3]

[0,2]

6.20

[1,3]

[0,3]

1.83

[1,3]

[0,4]

6.09

[1,3][1,2] 6.09 [1,3]
6.40

[0,4]

2.84

[1,5]
6.50

[1,5]

[0,4]

6.50

[1,5]

[0,5]

6.30

[1,4]

�·ØºÙEð$Ý�ÖG! )��5ì$ÖGß Ö�×%è^è�Ý
ð ×�×�â"ÞEÚIæ ÙEð$Ý"ã/è�ØºÞEÚdÞ/þ-ã/Ú$ÞEè�ì$ÖXÝ�ÙEÖXÚ$ÖXè�ØRâ�ãQàºÙEÞeÝ�Øºè�ì$á Ý�ð$Ú��Iþ�ÞEð$Ú ç ØºÚJÙEÖXÚ$ÖXÝ�ã/è%Ø«ÞeÚ79!� ñ


G×�Ú$ÞEè�Ö�ç=Ö�ã/Ý%à�ØºÖXÝ �eá­ã/ÚIë'çIÖ�×2ØºÙEÚ ì$ÖXð$Ý�ØR×�è�ØRâX×-ã/Ú ç â"ÞEÚ ×�è�Ý�ã?Ø«ÚIè�×·ì ã 
EÖ5ß ÖXÖXÚ�ØºÚ â"ÞEÝ�ÛuÞEÝ�ã/è
Ö�ç=ØºÚYè�ÞGè
ì$Ö�ÙeÖXÚ$ÖXè�ØRâ

ãQàºÙEÞEÝ%Ø«è
ì$áäñ �5ì$Ö�×�Ö�çIÖ�×2ØºÙEÚ²ì$ÖXð$Ý�ØR×�è%Ø âX×5ã/Ú ç�â"ÞEÚ ×%è�Ý�ãQØºÚIè�×�ÙEÝ�Ö�ã/è%à«ë�ã ��Ö�â"è¶ßuÞEè�ì�è�ì$Ö�×2Ø��XÖ�Þ/þAè�ì$Ö�çIÖ�×2ØºÙEÚ­×�Þaà«ð$è%Ø«ÞeÚ

×�Û ãEâ"Ö�ã/Ú çdè
ì$Ö 2.
 �s×�â"ÞEÚ�
EÖXÝ�ÙEÖXÚ â"Ö=Ý�ã/è�ÖEñ=15Ö"àRãQïYØºÚ$Ùä×�Þeá²Ö�â"ÞEÚ ×�è�Ý"ãQØºÚYè�× �:Ý�Ö�çIð â
ØºÚ$Ùéè�ì$Ö'ãaá²ÞEð$ÚIè�Þaþ�çIÞEá­ãQØºÚ

�IÚ$Þ?ê½à«Ö�çIÙeÖ ð ×%Ö�ç�&ÑâXã/Ú àºÖ�ãEç�è�ÞVçeØ@��ÖXÝ�ÖXÚYè��^ã/Ú ç�ÛuÖXÝ�ì ã/Û ×éá²ÞeÝ�Öü×�ð$Ý�Û$Ý�ØR×2ØºÚ$Ù �G×�è�Ý
ð â"è�ð$Ý�Ö�×Xñ �pÞEÝéÖ"ïpã/á ÛIà«Ö �

æ ÙEð$Ý�Ö?�#��×�ì$Þ/ê^×½è�ì$ÖGß Ö�×�èGâ"ÞEÚIæ ÙEð$Ý"ã/è�ØºÞEÚäÛ$Ý
Þ�çIð â"Ö�ç ØºÚ ã/Ú$Þeè�ì$ÖXÝ�Ý�ð$ÚÜê�ì$ÖXÝ�Ö�ê5Ö�ãQà�àºÞ/ê çeØRã/ÙeÞEÚ ãQà¶á²ÖXá�ßuÖXÝ�×

è�Þ­â"Ý
ÞY×�×9è�ê�Þ�Û ã/Ú$Ö"àR×Xñ
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Generations

Decrease in weight over time

�·ØºÙEð$Ý�Ö �!�>) �-ÞEÚ�
EÖXÝ�ÙeÖXÚ â"Ö^ßuÖXì ã"
eØºÞEÝ�Þ/þ�ÙEÖXÚ$ÖXè�ØRâGãQàºÙEÞEÝ�Øºè�ì$á Ý�ð$Ú þ�ÞEÝ5è�ì$Ö^è
Ý�ð ×�× ØºÚdè�ì$Ö^Û$Ý
Ö�
EØºÞEð ×9æ Ùeð$Ý�Ö �IÚ$ÞEè�Ö
è�ì$ÖGÚ$ÞEÚ>��á ÞEÚ$ÞEè�ÞEÚIØRâ=çIÖ�â"Ý�Ö�ãE×�ÖÔØ«ÚÜê5Ö"Ø«ÙeìYè�ñ

[0,0] [0,1]4.87 [0,1] [0,2]4.87 [0,2] [0,3]5.79 [0,3] [0,4]2.03 [0,4] [0,5]5.79 [0,5] [0,6]5.38 [0,6] [0,7]2.23

[1,5]

[0,4]

3.05

[1,5]

[0,5]

6.50

[1,4]

[0,2]

3.15

[1,4]

[0,3]

2.23

[1,4]

[0,4]

2.94

[1,4]
[1,5]6.09

[1,1]

[0,0]

4.06

[1,1]

[0,1]

1.12

[1,1] [1,2]1.93 [1,2]

[0,0]

6.09

[1,2]

[0,3]

3.25

[1,2]

[0,4]

2.54

[1,2] [1,3]4.37 [1,3]

[0,1]

4.06

[1,3]

[0,2]

4.67

[1,3] [1,4]5.89

[1,6]

[0,5]

6.30

[1,6]

[0,6]

6.50

[1,6]
[1,5]

6.50
[1,6] [1,7]4.98 [1,7]

[0,6]

2.44

[1,7]

[0,7]

1.93

�·ØºÙEð$Ý�Ö��%�#)(�5ì$ÖJß Ö�×�èÜè�Ý�ð ×�×dâ"ÞEÚIæ Ùeð$Ý�ã/è�ØºÞEÚ ÞaþåãÿàºÖ�×�×äâ"ÞeÚ ×�è�Ý�ãQØºÚ$Ö�ç�ÙeÖXÚ$ÖXè�ØRâîãQàºÙEÞeÝ�Øºè�ì$á Ý�ð$Ú���þ�Þeð$Ú ç ØºÚ
ÙEÖXÚ$ÖXÝ�ãaè�ØºÞEÚ�� �$ñ-Õ�ØRã/ÙeÞEÚ ãQà�á²ÖXá�ß ÖXÝ�ê5ÖXÝ�Ö�ã?à�àºÞ/ê5Ö�çdè�Þ²â"Ý�ÞI×�×5Û ã/Ú$Ö"àR×Xñ



� 	 Ó��AÒ½Ð � ��Ó�ÎÔË��8Ë'Ï � ÎGË�Ò �XÐ �·Ó�ÎÔË �

�Jã/ÚIë�ÖXÚ$Ù/ØºÚ$ÖXÖXÝ�ØºÚ$Ù�Û$Ý�ÞEßIàºÖXá­×�Ý�Ö"�eðIØºÝ�Ö�ßuÞEè�ì­çIÞEáéãQØºÚ �IÚ$Þ/ê5àºÖ�çIÙEÖ^ã/Ú ç�×�Ö�ãaÝ�â�ì �QÞEÛ$è�Øºá�Ø���ã/è�ØºÞEÚ²è
Ö�â�ì$ÚIØ��eð$Ö�×�þ�ÞEÝ

è�ì$Ö"ØºÝG×�Þ/àºð$è�ØºÞEÚ�ñ�5�ëYß$Ý%Ø çJ×�ë$×�è�ÖXáé×-è
ì ã/è�ð ×�ÖGÝ�Þeß$ð ×�è^×�Ö�ã/Ý"â�ìäãQàºÙEÞeÝ�Øºè�ì$á­×5ê�ì$ÖXÚJâ"ÞEÚIþ�Ý�ÞEÚIè�Ö�çéê5Øºè�ìäã�Û$Ý�ÞeßIà«ÖXá

ÞEð$è�×±Ø çIÖGè
ì$Ö�×�â"ÞEÛ Ö=Þ/þ¶è�ì$Ö"ØºÝ �IÚ$Þ/ê5àºÖ�çIÙEÖ �$ß$Ý�ØºÚ$Ùéð$Ûdè�ì$Ö8ØR×�×�ð$ÖGÞ/þ�ì$Þ/ê�ß Ö�×�è�è
Þ�ØºÚ â"ÞEÝ
Û ÞEÝ�ãaè�ÖGè�ìIØR× �IÚ$Þ?ê½à«Ö�çIÙeÖ

ØºÚîÙeðIØ çeØºÚ$ÙJÝ�ÞEß$ð ×%è�×�Ö�ã/Ý�â
ì�ñ �5ìIØR×ÔÛ ã/Û ÖXÝ�×�è�ð çeØºÖ�çüè
ì$Ö²Û$Ý�ÞEßIàºÖXá�Þ/þ-ØºÚ â"ÞEÝ
Û ÞEÝ�ãaè�ØºÚ$Ù çIÞeá­ãQØºÚ �IÚ$Þ?ê½à«Ö�çIÙeÖ�ØºÚ

ÙEÖXÚ$ÖXè�ØRâ=ãQàºÙEÞEÝ�Øºè�ì$á ×%Ö�ã/Ý�â
ìéþ�ÞEÝ�è�ì$Ö�â"ÞEÚIæ ÙEð$Ý�ãaè�ØºÞEÚäçIÖ�×2ØºÙEÚüã/Ú çéÞEÛ$è�Øºá�Ø���ã/è%Ø«ÞeÚäÞ/þ�è�Ý�ð ×�×%Ö�×Xñ

�ÿÖ­ð ×�Ö�ç[çIÞEá­ã?Ø«Ú(�IÚ$Þ/ê5àºÖ�çIÙEÖéè�ÞdØºÚIØºè�ØRãQà�Ø��XÖüè�ì$ÖéÙEÖXÚ$ÖXè�ØRâ­ã?à«ÙeÞEÝ�Øºè�ì$á �s×=ÛuÞEÛ$ðIàRã/è�ØºÞEÚ ã/Ú ç[è�ÞÜÙEðIØRçIÖdè�ì$Ö

ã/Û$ÛIà�ØRâXã/è�ØºÞEÚ ÞaþÔâ"Ý�ÞI×�×�Þ+
EÖXÝ­ã/Ú ç á�ð$è�ã/è�ØºÞEÚ�ñ��5ìIØR×d×�ð$ß ×�è�ãaÚYè�ØRãQà�àºëVÝ�Ö�çIð â"Ö�×éè�ì$ÖJ×�Ö�ã/Ý�â
ì ×%Û ãEâ"Ö ã/Ú ç ×�Û ÖXÖ�ç$×

â"ÞEÚ�
EÖXÝ�ÙEÖXÚ â"ÖEñ*�5ì$Ö²ÙEÖXÚ$ÖXè�ØRâ�ãQàºÙEÞEÝ%Ø«è
ì$álØ ×=ã/ßIàºÖ²è�ÞéÛ$Ý�Þ$çIð â"Ö�þ�Ö�ãe×2ØºßIà«Ö �·ð ×�Ö"þ�ðIà�×�Þ/àºð$è�ØºÞEÚ ×8ØºÚîãaÛ$Û$Ý�ÞQïYØºá­ã/è
Ö"à«ë

è�ê5ÖXÚYè�ëdá�ØºÚIð$è�Ö�×GÞEÚüã ìIØ«Ùeì>��ÖXÚ çüê5ÞEÝ��$×�è�ãaè�ØºÞEÚ�ñ �9Ý�ÞYãEçeàºëü×�ÛuÖ�ã+�EØºÚ$Ù �·è�ì$ÖB23

æ Ý�×�è�×%ÖXè�è�àºÖ�×GÞEÚüãéè�ÞeÛ Þ/àºÞEÙEë

ã/Ú çéÙEÖXÞeá²ÖXè�Ý�ë � ãaÚ çd×�Û ÖXÚ ç$×�è�ì$ÖGÝ�Ö�×�è�Þ/þ¼è
ì$ÖGè�Øºá²Ö�ÞEÛ$è%Ø«áåØ��"ØºÚ$Ùdá²ÖXá�ßuÖXÝ^â"Ý�ÞY×�×�×�Ö�â"è�ØºÞEÚ ×Xñ

�½ìIØ ×�Û ã/ÛuÖXÝ^Ö"ï$ÛIàºÞEÝ�Ö�×8ã/ÚäÖ�×�×%ÖXÚYè�ØRãQà�ãE×�Û Ö�â"è8Þ/þ�ØºÚIè�ÖXÝ�þ:ãEâ
ØºÚ$Ù­ÙEÖXÚ$ÖXè%Ø â=×�Ö�ã/Ý�â
ìäê½Ø«è
ì'�IÚ$Þ?ê½à«Ö�çIÙeÖ���ß ãE×�Ö�×Xñ 
G×

ã=Ú$Ö"ï�è8×�è�ÖXÛ��Iê5Ö^ÛIàRã/Údè�Þ�ð ×�Ö�âXãe×�Ö���ß ãE×�Ö�çéÝ�Ö�ãe×�ÞEÚIØºÚ$Ù�è�Þ²×�è�ÞEÝ�Ö8ÙEÖXÚ$ÖXè�ØRâGãQàºÙEÞeÝ�Øºè�ì$á ×�Þ/àºð$è�ØºÞEÚ ×�ã/Ú çéð ×%ÖGè�ì$Ö�×�Ö

×�è�ÞeÝ�Ö�çdâXãE×�Ö�×5è
Þ�ØºÚIØºè�ØRãQà�Ø��XÖ­è
ì$ÖGÛ ÞEÛ$ðIàRã/è�ØºÞEÚ�ñ

�½ì$Ö²Ý�ÖXÛ$Ý�Ö�×�ÖXÚIè�ã/è%Ø«ÞeÚ ð ×%Ö�çJØºÚüè�ìIØR×ÔÛ ã/Û ÖXÝ²ãQà�àºÞ/ê^×GÖ�ãE×%ëdØºÚ â"ÞEÝ�ÛuÞEÝ�ã/è�ØºÞEÚ[Þ/þ�çIÖ�×2ØºÙEÚîì$ÖXð$Ý%Ø ×%è�ØRâX×'ãaÚ çüâ"ÞEÚ>�

×�è�Ý"ãQØºÚYè�×�ñ �5ìIØR× à«Ö�ãeç$×éè�Þûã[×�á­ã?à�àºÖXÝä×�Ö�ãaÝ�â�ì�×�Û ãEâ"Öüã/Ú ç è�ì$ÖXÝ�Ö"þ�ÞEÝ�Ödþ:ãE×�èéâ"ÞEÚF
eÖXÝ�ÙEÖXÚ â"ÖJè�Øºá²Ö�×Xñ 5�Þ/ê5Ö�
EÖXÝ �

Ý�Ö"àRãQïIØºÚ$Ù'è
ì$Ö{â"ÞEÚ ×%è�Ý�ãQØºÚIè�×-ã/Ú ç Ö"ï$Û ã/Ú çeØºÚ$Ù'è
ì$Ö{×�Ö�ãaÝ�â�ìé×�Û ãEâ"Ö8á­ãQë�àºÖ�ãEç è�Þ=á²ÞEÝ�Ö�Ö"ï$ÛIàºÞEÝ�ã/è%Ø«ÞeÚÑã/Ú çåÛ ÖXÝ�ì ã/Û ×

ß ÖXè
è�ÖXÝ{ãaÚ çdá²ÞEÝ
Ö8Ø«Ú$Ú$Þ+
/ã/è�Ø�
EÖ²×�Þ/àºð$è�ØºÞEÚ × � �AÞEðIØR× � �"!#! ��&�ñ �üÖ�ã/Ý�Ö�â"ð$Ý�Ý�ÖXÚIè�àºëdÖ"ï�ÛIàºÞEÝ�ØºÚ$Ùdè�ìIØR×�è�Ý�ãEçIÖXÞ � ñ / Ú$Ö

Þ/þ¶è
ì$ÖGÛ$Ý�ÞEßIàºÖXá­×9ØºÚäÞeð$Ý�Ý
ÖXÛ$Ý�Ö�×�ÖXÚIè�ã/è�ØºÞEÚéØR×5è�ì ãaè½â"Ý
ÞY×�×�Þ+
EÖXÝ�âXã/ÚéÙEÖXÚ$ÖXÝ�ã/è
Ö�×�è�Ý�ð â"è�ð$Ý
Ö�×-è
ì ã/è�ã/Ý�ÖGÚ$ÞEè 
eØ ãaßIà«Ö �

ØºÚJÞEè�ì$ÖXÝ8ê�ÞeÝ�ç$× �A×�è�Ý�ð â"è�ð$Ý
Ö�×�è�ì ãaè{âXã/Ú$Ú$Þeè^ßuÖ�ã/ÝGè�ì$Ö=àºÞYãEçÜÞEÝ8è�ì ã/è^ã/Ý
Öå×±Ø«á ÛIà«ëÜÚ$ÞEè8Ý�Ö�ãQà�ØR×�è�ØRâ/ñ �½ìIØ ×GâXãað ×�Ö�×

è�ì$Ö=æ ÚIØºè�Ö�Ö"àºÖXá²ÖXÚYè�ãaÚ ãQàºë�×2ØR×ÔÛ$Ý�ÞEÙEÝ�ãaá è�Þdã/ß ÞEÝ
è�ñ / ð$Ý�â"ð$Ý�Ý
ÖXÚYè�×�Þaà«ð$è%Ø«ÞeÚäØR×8è�ÞéÛ ã/è�â
ìäð$Ûü×�ð â
ìü×�è�Ý�ð â"è
ð$Ý�Ö�×

ßIëîãEç$çeØºÚ$ÙJß$Ý�ãEâ
ØºÚ$ÙJá²ÖXá�ß ÖXÝ�×Xñ 
 Ý�ÖXÛ$Ý
Ö�×�ÖXÚYè"ã/è�ØºÞEÚüè�ì ãaè�ÙEð ã/Ý"ã/ÚYè
ÖXÖ�× 
eØ ãaßIà«ÖdÞ �·×%Û$Ý�ØºÚ$Ù ê5ÞEðIàRçÿß Öéß ÖXè�è
ÖXÝ�ñ

�Eì ã/ÛuÖ�ÙEÝ�ãaá²á­ã/Ý�× ���Eè�ØºÚIë­ã/Ú ç 2�ØºÛ × �E�"!�9;4�&�Þ+��ÖXÝ�ã/ÚäãQàºè�ÖXÝ�Ú ã/è%Ø�
eÖ^Ý�ÖXÛ$Ý
Ö�×�ÖXÚYè"ã/è�ØºÞEÚäã/Ú çéì ã 
EÖ8ß ÖXÖXÚÜð ×�Ö�çéßYë



��ã/ÙIã/ÚÑãaÚ ç � Øºè�â�ì$Ö"à�à:ñ

�2Ú²è�ì$Ö�þ�ð$è
ð$Ý�Ö �Eê5Ö�ÛIàRã/Úéè�ÞGØºÚ�
EÖ�×�è�ØºÙYãaè�Ö�è�ì$Ö5ØºÚ�C ð$ÖXÚ â"Ö=Þ/þ 
/ã/Ý�ØºÞEð ×9Û$Ý�ÞEÙEÝ"ã/á
Û ã/Ý�ã/á ÖXè�ÖXÝ�×�ÞEÚéè�ì$Ö�Ý�Ö�×%ðIà«è"× �

ê�ìIØRâ
ìéØ«Ú â
àºð çIÖ=è�ì$Ö�Û ÖXÚ ã?à«è�ëéê5Ö"Ø«ÙeìYè�×¼þ�ÞeÝ-Þ+
EÖXÝ�×�è
Ý�Ö�×�×2ØºÚ$Ù'ãaÚ ç²ð$Ú çIÖXÝ�×%è�Ý�Ö�×�×2ØºÚ$Ù �Iè�ì$Ö8Û$Ý�ÞEß ãaßIØ�à�Øºè�ë­Þaþ·â"Ý
ÞY×�×�Þ+
EÖXÝ

ã/Ú ç á�ð$è�ã/è�ØºÞEÚ��Eã/Ú ç Û ã/Ý�ãaá²ÖXè�ÖXÝ�× Ý�Ö	C Ö�â"è�ØºÚ$Ù²çIÖ�×2ØºÙEÚ­ì$ÖXð$Ý%Ø ×%è�ØRâX×�ã/Ú çéâ"ÞEÚ ×�è�Ý�ã?Ø«ÚIè�×XñE�üÖGãQàR×�Þ�ÛIàRã/Úéè�Þ'çIÖ�
eÖ"à«ÞeÛ

çeØ@��ÖXÝ�ÖXÚYè Ý�ÖXÛ$Ý�Ö�×�ÖXÚIè�ã/è�ØºÞEÚ ×=ê�ìIØRâ
ì ã/Ý
Ö­á²ÞeÝ�Ö­Ö�ãe×2Ø�à«ëVáéã/ÚIØºÛ$ðIà ãaè�Ö�çVßIëüè�ì$ÖdÙEÖXÚ$ÖXè%Ø âdã?à«ÙeÞEÝ�Øºè�ì$á�ãE×=ê5Ö"à�à^ãE×

ß Ö"ØºÚ$Ùüá ÞEÝ�Ö²Ö	,Ñâ
ØºÖXÚIè�ñ 
�àºÞEÚ$Ùüê½Ø«è
ìîÝ�ÖXÛ$Ý
Ö�×�ÖXÚYè"ã/è�ØºÞEÚ × ��ê5Ö­âXã/Ú[è�Ý�ëüçeØ@��ÖXÝ�ÖXÚYè²×�Ö�ãaÝ�â�ìVãQàºÙEÞEÝ%Ø«è
ì$á­×�×�ð â
ìVãE×

×2Øºá�ðIàRã/è�Ö�ç²ã/Ú$Ú$Ö�ã?à�ØºÚ$Ù�ÞEÝ�ÞEè�ì$ÖXÝ-×�è
Þ�â
ì ãE×�è�ØRâ9ìIØ�à�à��:â
à�ØRá�ßuÖXÝ�×�ã/Ú ç=Ö"ï$ÛIà«ÞeÝ�Ö�è�ì$Ö�ÖXÚ â"Þ$çeØºÚ$Ù�Þ/þ�çIÞEá­ãQØºÚ �IÚ$Þ?ê½à«Ö�çIÙeÖ

þ�ÞEÝ�è�ì$Ö�×�Ö5ãQàºÙEÞEÝ�Øºè�ì$áé×Xñ �·ØºÚ ãQà�àºë �Eê5Ö-ì$ÞeÛ Ö-è
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