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}º¹ãÈm}Ò² ªm�Ë}�Ò} Ò ÎËãËÏºäÈ¯�ÈÓ�Ëm©² º}°Ò�Ó©² ¹ãËÓº}
�0Q2�P �)H2�Q >�@� iã« ÏÈmÈ¯}Ò �ËÁË}�ºm ãÒ�	« °�ÈãÒ
������� ¯ÈÏ¯Èº�ÈÓÈ °ÈäºÏÈ�Ò�ÓÈ« ¹º¯º�}ºmÈ« ¹¯ºmºãº}È

äÈ¯}Ò {p��pz�s���� ∅ ���…��� ää� ºË°¹Ë�ÒmÈ
�È« ¹ºã��
�ËÓÒË m©°º}ºäÈ¯�ÈÓ�ºmÒ°�º�º ÓÈ¹ãÈmãËÓÓº�º äË�ÈããÈ ° m©°º}º®
°�ÈÒã	Óº°�	
 È�°�ËÓÒ�È� �¯ÒäËÓËÓÒË È}�ÒmÓ©² �Ë°�ã	Á�¯È�º¯ºm
m °º�Ë�ÈÓÒÒ ° º°ÓºmÓ©ä �ãÈ}ºä ºË°¹Ë�ÒmÈË� �º°�È�º�Óº ÓÒÏ}ºË

°º�Ë¯ÎÈÓÒË m¯Ë�Ó©² ¹¯ÒäË°Ë® �6 ≤ ���� � Ò 3 ≤ ����� �� m
ÓÈ¹ãÈmãËÓÓºä äË�ÈããË� zºä¹ãË}°ÓºË ãË�Ò¯ºmÈÓÒË äÈ¯�ÈÓ�Ëä�
�Ò�ÈÓºä� mÈÓÈ�ÒËä� äºãÒ�ËÓºä Ò �¯��ÒäÒ ãË�Ò¯�
�ÒäÒ ªãË�
äËÓ�ÈäÒ ¹ºÏmºã«Ë� ¯ËÈãÒÏºmÈ�	 °�¯�}��¯� È�°�ËÓÒ�È� �¹¯º�ÓËÓ�
Ó�
 �Ò°¹Ë¯°Ó©äÒ }È¯Ò�ÈäÒ >�� �@� { �ËãË ÏË¯ÓÈ ÓÈã
�ÈË�°«
°Ë�}È ¹ºãÒ�ºÓÒÏÈ�ÒºÓÓ©² �¯ÈÓÒ� �¯Ò°� ��� �ãº�ã«¯Ó©Ë ÓËäË�
�ÈããÒ�Ë°}ÒË m}ã
�ËÓÒ« �ÒÈäË�¯ºä ���…��� ä}ä ¯ÈmÓºäË¯Óº
¯È°¹¯Ë�ËãËÓ© m äË�ÈããË Ò ¹¯Ë�°�Èmã«
� °ºº® °ãºÎÓ©Ë º}°Ò�
°�ã	ÁÒ�©� lË�Èãã °mÈ¯Óº�º �mÈ ºãÈ�ÈË� ¹¯ÒËäãËä©äÒ äË�

²ÈÓÒ�Ë°}ÒäÒ °mº®°�mÈäÒ� σm  ���…��� l�È� σ�  

 ���…��� l�È� δ  ��…�� �� .&9  ���…��� iÎ�°ä
�

¹¯Ò ���Åv� ~ÈmÈ¯}È �ËÁË}�ºm ãÒ�	« °�ÈãÒ ������� ¯ËÈãÒÏºmÈÓÈ
° ¹¯ÒäËÓËÓÒËä °�ÈÓ�È¯�Óº® �Ë²Óºãº�ÒÒ�

�¯ÒäËÓÒ�Ëã	Óº } °mÈ¯}Ë ¯ÈÏÓº¯º�Ó©² °�ÈãË® �������� �
� ����� �������� � ���v�� ¯ÈÏ¯Èº�ÈÓÈ °ÈäºÏÈ�Ò�ÓÈ« ¹º�

¯º�}ºmÈ« ¹¯ºmºãº}È {p��pz����� ∅ ���…��� ää ° °Ò°�Ëäº®
ãË�Ò¯ºmÈÓÒ« )HÜ&UÜ0Q� iã« ¹ºã��ËÓÒ« �°�º®�Òmº® È�°�ËÓÒ��
Óº® °�¯�}��¯© º¹�ÒäÒÏÒ¯ºmÈÓº °º�Ë¯ÎÈÓÒË äÈ¯�ÈÓ�È� ²¯ºäÈ�
��ãË¯º�È Ò ÈÏº�È >��@� { äË�ÈããË ÏºÓ© °¹ãÈmãËÓÒ« Ò °mÈ¯Óº�º
�mÈ ÓË ºÓÈ¯�ÎËÓ© ºº°ºãËÓÓ©Ë }¯�¹Ó©Ë }È¯Ò�©� �Ë¹º�}Ò
ÒãÒ ¹¯º°ãº®}Ò }È¯Ò�ºm ¹º �¯ÈÓÒ�Èä ÏË¯ËÓ� �Ò°¹Ë¯°Ó©Ë }È¯�
Ò�© Ò }È¯ºÓÒ�¯Ò�© ¯ÈmÓºäË¯Óº ¯È°¹¯Ë�ËãËÓ© m �ËãË ÏË¯ÓÈ
Ò ¹º �¯ÈÓÒ�Èä ÏË¯ËÓ� �¯Ò ¹ºm©�ËÓÓºä �Ë¹ãºmãºÎËÓÒÒ mºÏ�
äºÎÓº º¯ÈÏºmÈÓÒË ¹º�°ºãÒ��°Ó©² �º¯«�Ò² �¯Ë�ÒÓ �¯Ò°� ���

lË²ÈÓÒ�Ë°}ÒË °mº®°�mÈ äË�ÈããÈ �mÈ� σm  ���…��� l�È� σ�  
 ���…��� l�È� δ  ��…�� �� .&9  ���…��� iÎ�°ä

�

¹¯Ò ��� Åv� { ÏºÓË °¹ãÈmãËÓÒ« ° ¹Ë¯ãÒ�Óº® °�Èã	
 ²¯�¹}ÒË
¹¯º°ãº®}Ò ÓË ºÓÈ¯�ÎËÓ©� n¯È}�º�¯ÈÁÒ�Ë°}Ò® ÈÓÈãÒÏ ÒÏãºäºm
º¯ÈÏ�ºm äË�ÈããÈ �mºm� m©¹ºãÓËÓÓ©² ¹º¯º�}ºm©äÒ ¹¯ºmºãº�
}ÈäÒ {p��pz����� Ò {p��pz������ ¹º}ÈÏÈã� ��º m ººÒ²
°ã��È«² ²È¯È}�Ë¯Óº m«Ï}ºË ¯ÈÏ¯��ËÓÒË ¹º äË²ÈÓÒÏä� °ãÒ«ÓÒ«
¹º¯ ÓËÏÈmÒ°Òäº º� mÒ�È Ò°¹©�ÈÓÒ« �¯Ò°� �� È� ��

sºm©Ë ¹º¯º�}ºm©Ë ¹¯ºmºãº}Ò ÒäË
� ²º¯º�ÒË °mÈ¯º�Óº�
�Ë²Óºãº�Ò�Ë°}ÒË ²È¯È}�Ë¯Ò°�Ò}Ò� °�ÈÒã	ÓºË �º¯ËÓÒË ���Ò� ÓËÏ�
ÓÈ�Ò�Ëã	ÓºË ¯ÈÏ¯©Ï�ÒmÈÓÒË ªãË}�¯º�Óº�º äË�ÈããÈ� ãË�}�

º��ËãÒäº°�	 �ãÈ}ºmº® }º¯}Ò �ÈÎË m �ã�º}º® ¯ÈÏ�Ëã}Ë }¯ºäº}�
²º¯º�Ò® mÓË�ÓÒ® mÒ� ¹ºmË¯²Óº°�Ò �mÈ� �º °¯ÈmÓËÓÒ
 ° ÈÓÈ�
ãº�ÈäÒ ÓÈ �� � ÓÒÎË °º�Ë¯ÎÈÓÒË º}°Ò�ºm äÈ¯�ÈÓ�È m °mÈ¯º�Óºä
Èª¯ºÏºãË� zºªÁÁÒ�ÒËÓ� Ò°¹ºã	ÏºmÈÓÒ« ¹¯ºmºãº}Ò ÓÈ²º�Ò�°«
m ¹¯Ë�ËãÈ² .

¹¯
 ����…���� { ¹¯º�Ë°°Ë }ºÓ�¯ºã« }È�Ë°�mÈ

°mÈ¯Ó©² °ºË�ÒÓËÓÒ® �ËÁË}�© m mÒ�Ë ¹º¯Ò°�º°�Ò Ò �¯Ë�ÒÓ m
ÓÈ¹ãÈmãËÓÓºä äË�ÈããË Ò °mÈ¯Óºä °ºË�ÒÓËÓÒÒ ÓË ºÓÈ¯�ÎËÓ©�
�º¯º�}ºm©Ë ¹¯ºmºãº}Ò {p��pz����� Ò {p��pz�s���� �°�
¹Ë�Óº ¹¯ÒäËÓ«
�°« ÓÈ z¯Òmº¯ºÎ°}ºä �ËÓ�¯Èã	Óºä ¯��Óºä ÏÈ�
mº�Ë ��� z¯Òmº® cº�� ¹¯Ò ¹¯ºÒÏmº�°�mË º�mË�°�mËÓÓ©² }ºÓ°�
�¯�}�Ò®�

�� ���¯ËäºÓ w� v¹Ë�ÒÈã	Ó©Ë °�ÈãÒ� Û l�� �s�j ãÒ�Ë¯È��¯©
¹º �Ë¯Óº® äË�Èãã�¯�ÒÒ� ����� Û ���� ��� °�

cÒ°� �� lÒ}¯º°�¯�}��¯È äË�ÈããÈ �mÈ� m©¹ºãÓËÓÓº�º ¹º¯º�}ºmº® ¹¯ºmº�
ãº}º® {p��pz�s����� ����

cÒ°� �� �º�°ºãÒ��°ÓÈ« �º¯«�È« �¯Ë�ÒÓÈ m äË�ÈããË �mÈ ° °Ò°�Ëäº® ãË�Ò�
¯ºmÈÓÒ« )HÜ0QÜ&U

cÒ°� �� �ºmË¯²Óº°�	 ¯ÈÏ¯��ËÓÒ« º¯ÈÏ�ºm ¹¯Ò �Ëä¹Ë¯È��¯Ë Ò°¹©�ÈÓÒ« ��� Åv ÓÈ ¯ÈÏ¯©m �È�� ���� Ò ��È¯Ó©® ÒÏ�Ò ��� ����

�� ������



�� yÒ�Óºm v� {�� iÈm©�ºm s� ��� r¯È��Ò}ºm v� �� {©°º}ºäÈ¯�
�ÈÓ�ºmÒ°�©Ë °�ÈãÒ� Û l�� lË�Èãã�¯�Ò«� ����� Û ��� °�

�� lº¯ºÏºm°}È« p� s� v�¯�}��¯È º}ºãº�ºmÓº® ÏºÓ© ¹¯Ò ÓÈ¹�
ãÈm}Ë ÓÈ °�Èã	 ���� �� km�ºäÈ�� °mÈ¯}È� Û ����� Û ¢ ��
Û v� ��Ü���

�� �º�Èã	°}Ò® �� s� z ¹¯ºãËäË °mÈ¯}Ò ¯ÈÏÓº¯º�Ó©² °�ÈãË®
m }ºÓ°�¯�}�Ò«²� �ãÒ�Ëã	Óº ¯Èº�È
�Ò² ¹¯Ò m©°º}º® �Ëä�
¹Ë¯È��¯Ë �� �Èä ÎË� Û ����� Û ¢ ��� Û v� ��Ü���

�� zºÓ�¯È�
} v� p�� zÈ°È�}ÒÓ |� �� cÈÏ¯��ËÓÒË ãÒ�º® äÈ¯�
�ÈÓ�ºmÒ°�º® °�ÈãÒ� Û zÒËm� sÈ�}� ��ä}È� ����� Û ��� °�

�� sºm©Ë äÈ�Ë¯ÒÈã© �ã« °mÈ¯}Ò °�ÈãË® ������� Ò ��� � {� s�
�Ò¹º�ÈËm� s� j� zÈ²ºm°}Ò®� {� v� nËã	�äÈÓ Ò �¯� ��
km�ºäÈ�� °mÈ¯}È� Û ����� Û ¢ �� Û v� ��Ü���

�� lÈãÒÓºm �� v�� tÈ¯ãÈÓºmÈ p� Ð� {ãÒ«ÓÒË ãË�Ò¯ºmÈÓÒ« Ò
¹¯Ë�mÈ¯Ò�Ëã	Óº® �ËÁº¯äÈ�ÒÒ ÓÈ ÁÈÏºm©® °º°�Èm Ò äË²ÈÓÒ�
�Ë°}ÒË °mº®°�mÈ °¹ãÈmºm )HÜ0Q �� lË�Èãã©� Û ����� Û
¢ �� Û v� ���Ü����

�� rË¯ËÏºm°}Ò® k� {�� rÈ¯äÒÓ �� s�� b�ä«}ºm {� j� {ãÒ«ÓÒË
°º°�ÈmÈ ªãË}�¯º�Óº�º äÈ�Ë¯ÒÈãÈ ÓÈ °mº®°�mÈ °mÈ¯Ó©² °ºË�Ò�
ÓËÓÒ® °�ÈãÒ ������� �� vmÈ¯º�� ¹¯�mº� Û ����� Û ¢ ��
Û v� ��Ü���

�� sºm©Ë ªãË}�¯º�© �ã« °mÈ¯}Ò Ò ÓÈ¹ãÈm}Ò °�ÈãÒ ������� �
{� {� vÓÒ°È¯	� w� �� iËä�ËÓ}º� |� j� r¯Ë�ÓËm Ò �¯� ��
km�ºäÈ�� °mÈ¯}È� Û ����� Û ¢ �� Û v� ��Ü���

��� vmÈ¯º�Ó©Ë äÈ�Ë¯ÒÈã© �ã« °mÈ¯}Ò °�ÈãË® Ò ����ÓÈ �ªãË}��
¯º�©� Áã
°© Ò ¹¯ºmºãº}Ò� � {� s� �º¯¹ËÓ
}� �� {� j��
ÓÈ��ËÓ}º� v� v� lËãÒ�ËÓ}º Ò �¯�� v¹¯Èmº�ÓÒ}� Û zÒËm�
����� Û ��� °�

���  Ë®ã«² k� ��� lÈãÒÓºm �� v� vmº®°�mÈ Ò ¹¯Ëm¯È�ËÓÒ« m
²¯ºäºäÈ¯�ÈÓ�Ëm©² }º¯¯ºÏÒºÓÓº�°�º®}Ò² °�Èã«²��lË�Èã�
ãºmË�� Ò �Ë¯äÒ�Ë°}È« º¯Èº�}È äÈ�Ë¯� Û ����� Û ¢ �� Û
v� ��Ü���

��� cÈÏÒ}ºm l� j�� zº�ËmÈ �� s�� �ºã°�©² �� �� v�¯�}��¯ÓÈ«
�ÒÈ�¯ÈääÈäË�ÈããÈ�mÈ ÓÈ ²¯ºäºäÈ¯�ÈÓ�ºmÒ°�©² °�Èã«²��
km�ºäÈ�� °mÈ¯}È� Û ����� Û ¢ �� Û v� �Ü��

3RRU ZHOGDELOLW\ RI VWHHO ���*��/� FDXVHG E\ D JURZWK LQ KHDW LQSXW� LV RXWOLQHG� (OHFWURGHV� GHYHORSHG DW GLIIHUHQW SHULRGV

RI WLPH IRU ZHOGLQJ +DGILHOG VWHHO DQG LWV GLVVLPLODU MRLQWV� DUH GHVFULEHG� &KDUDFWHULVWLF RI GHYHORSHG 70:HOWHFK IOX[�FRUHG
ZLUHV :HOWHFK�+���8 DQG :HOWHFK����8 UHODWLYH WR ZHOGLQJ�XS RI ���*��/ VWHHO FDVWLQJV DQG ZHOGLQJ RI GLVVLPLODU MRLQWV
RI WKLV VWHHO ZLWK VWHHO ��*6/ LV JLYHQ�

�º°��¹ÒãÈ m ¯Ë�È}�Ò
 ����������

p{c|�pqvzkÐ �c|�ckllk 120$' �| v|~ik�
sj� c|r|�j~jc|{kss|q Ð pqzj i�Ð {hv|�
z|�c|j~{|ij�p�es|q v{kczj v�p¡jk�j~j�
c|{kssht z|sv�c�z¡jq

�¯º�¯ÈääÈ 120$'Û º�ÓÈ ÒÏ ¹«�Ò äËÎ��ÓÈ¯º�Ó©² ¹¯º�¯Èää�
}º�º¯©Ë m©¹ºãÓ«
�°« m ¯Èä}È² pm¯º¹Ë®°}º® }ºäÒ°°ÒÒ� ¡Ëã	

¹¯º�¯Èää© «mã«Ë�°« °ºÏ�ÈÓÒË ¯ºº�ÒÏÒ¯ºmÈÓÓ©² °mÈ¯º�Ó©²
¹¯ºÒÏmº�°�mËÓÓ©² «�ËË} Óºmº�º ¹º}ºãËÓÒ«� |°ÓºmÓºË º�ãÒ�ÒË
°ºÏ�ÈmÈËä©² «�ËË} º� �ÎË °��Ë°�m�
�Ò² °º°�ºÒ� m �ºä� ��º
°mÈ¯º�Ó©® ¯ºº�� �°�ÈÓºmãËÓÓ©® ÓÈ °¹Ë�ÒÈã	Óº® �ËãËÎ}Ë� äº�
ÎË� °mºº�Óº ¹Ë¯ËäË�È�	°« mÓ��¯Ò «�Ë®}Ò Ò ¹¯ºÒÏmº�Ò�	 °mÈ¯�
}� ¯ÈÏãÒ�Ó©² }ºÓ°�¯�}�Ò® m °ºº�mË�°�mÒÒ ° ÏÈ�ÈÓÓº® ¹¯º��
¯Èääº®� sÈ �ËãËÎ}Ë� }¯ºäË ¯ºº�È� ¯ÈÏäË�ÈË�°« m°Ë
ÓËº²º�ÒäºË ºº¯��ºmÈÓÒË �ã« °mÈ¯}Ò lk�� È �È}ÎË ãº}Ò
�¹¯ÈmãËÓÒ« ¹¯º�Ë°°ºä °mÈ¯}Ò Ò ¹Ë¯ËäË�ËÓÒËä �ËãËÎ}Ò
�¯Ò°� ��� �ËãËÎ}È� «mã«
�È«°« ¹º °��Ò ¯ºº}È¯ºä� äºÎË� ¹¯º�
ÒÏmº�Ò�	 mÓ��¯Ò «�Ë®}Ò °mÈ¯}� ÒÓ�ÒmÒ��Èã	Ó©² }ºÓ°�¯�}�Ò®
äÈ°°º® �º �� � ° ¹¯ºÒÏmº�Ò�Ëã	Óº°�	
� ¹¯Ò°��Ë® m ÓÈ°�º«�ËË
m¯Ëä« }¯�¹Óº°Ë¯Ò®Óºä� ¹¯ºÒÏmº�°�m��

sÈmÒ�È�ÒºÓÓÈ« °Ò°�ËäÈ ¯ºº}È¯È ºÓÈ¯�ÎÒmÈË� }ºÓ°�¯�}�
�Ò
� ¹º�ãËÎÈ��
 °mÈ¯}Ë� º¹¯Ë�Ëã«� ËË ¹ºãºÎËÓÒË mÓ��¯Ò «�Ë®�
}Ò Ò �¹¯Èmã«Ë� ¹Ë¯ËäË�ËÓÒËä ¯ºº}È¯È m ¯Èº�ËË ¹ºãºÎËÓÒË�
v ¹ºäº�	
 ÈÏ© �ÈÓÓ©² ãº} �¹¯ÈmãËÓÒ« ¹¯º�Ë°°ºä °mÈ¯}Ò
¯È°¹ºÏÓÈË� �ËºäË�¯Ò�Ë°}�
 Áº¯ä� °mÈ¯ÒmÈËäº�º ÒÏ�ËãÒ«� ¯È°�
¹ºãºÎËÓÒË Ò �ËºäË�¯Ò�Ë°}ÒË ¯ÈÏäË¯© °mÈ¯Ó©² �mºm Ò ¹Ë¯Ë�ÈË�
¹È¯ÈäË�¯© �Ë²Óºãº�ÒÒ °mÈ¯}Ò }ºÓ°�¯�}�ÒÒ °mÈ¯º�Óºä� ¯ºº��
�¯Ò°� ���

{ ÓÈ°�º«�ËË m¯Ëä« ¯ÈÏ¯ÈÈ�©mÈ
�°« ªãË}�¯ºÓÓ©Ë äº�ËãÒ
�ã« °mÈ¯}Ò �m�² ÒÏ�ËãÒ®� Á¯È�äËÓ�È äº°�È �ã« ÁÒ¯ä© ½1XVWHHO
6WUXFWXUHV� Ò °�¯Ëã© ª}°}ÈmÈ�º¯È ÁÒ¯ä© ½&DWHUSLOODU�� { °�È�ÒÒ
}ºÓ°�¯�Ò¯ºmÈÓÒ« ÓÈ²º�Ò�°« �È}ÎË �ËãËÎ}È ¯ºº}È¯È� { ÏÈ}�
ã
�ËÓÒË ¹¯ºË}�È ÓÈ º�Óºä ÒÏ ¹¯Ë�¹¯Ò«�Ò® ½&DWHUSLOODU� ��Ë�
°äºÓ�Ò¯ºmÈÓÈ �ËäºÓ°�¯È�ÒºÓÓÈ« ¹¯ºÒÏmº�°�mËÓÓÈ« ¯ºº�ÒÏÒ¯º�
mÈÓÓÈ« °mÈ¯º�ÓÈ« «�Ë®}È Óºmº�º ¹º}ºãËÓÒ«�

{ ¹¯ºË}�Ë ��È°�m�
�� rËã	�Ò« �ÁÒ¯äÈ ½&DWHUSLOODU��� {Ë�
ãÒ}º¯Ò�ÈÓÒ« �r¯Ò�ÈÓ°}Ò® ÒÓ°�Ò��� °mÈ¯}Ò�� �Ë¯äÈÓÒ« �n¯È�
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