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Ä ÅºÆ^ÇKÈ�É¥Ê�Ë^È;Ì=Ë^ÇDÆ^Í Î
|$¢�| ¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ ¬
|$¢w© ¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ Ð
|$¢w¬ ¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ Ñ
|$¢ÓÒ ¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ Ô
|$¢wÐ ¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ Õ
|$¢wÑ ¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ Ö

× ÅºÆ^ÇKÈ�É¥Ê�Ë^È;Ø�Ù9É¥ÇDÚhÉ�ËyÛ®Æ ÄKÜ
©D¢�| ¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢Ý|�«
©D¢w© ¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢Ý|3|

Î ÅºÆ^ÇKÈ�É¥Ê�Ë^È;Ø�Ù9É¥ÇDÚhÉ�ËyÛ®Æ ÄD×
¬D¢�| ¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢Ý|�©
¬D¢w© ¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢Ý|�¬
¬D¢w¬ ¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢Ý|cÒ
¬D¢ÓÒ ¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢Ý|�Ð
¬D¢wÐ ¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢Ý|�Ñ
¬D¢wÑ ¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢Ý|¥Ô
¬D¢ÞÔ ¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢Ý|�Õ
¬D¢wÕ ¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢Ý|�Ö
¬D¢wÖ ¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ß©$«
¬D¢�|�« ¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ß©R|

à á%Û9â{Û1ÈKËQÉ�Û9Ú-È7Ç ×9×
Òd¢�| ¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ß©3©
Òd¢w© ¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ß©3¬
Òd¢w¬ ¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ß©�Ò
Òd¢ÓÒ ¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ß©3Ð
Òd¢wÐ ¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ß©3Ñ
Òd¢wÑ ¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ß©�Ô
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Òd¢ÞÔ ¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ß©3Õ
Òd¢wÕ ¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ß©3Ö

ã äåÇKæ�Ëyæ�É¥Ù9Ê�æMÛ9Ú{Í¾äåáçá�Ë^Ê�ÈKè{ËyÉ¥æ Î9Ü
ÐD¢�| ¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ß¬$«
ÐD¢w© ¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ß¬R|
ÐD¢w¬ ¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ß¬3©
ÐD¢ÓÒ ¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ß¬3¬
ÐD¢wÐ ¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ß¬�Ò
ÐD¢wÑ ¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ß¬3Ð

é êëÛ1ìhÚ-ÇKÉ�Ë^È�Ì{Ù9Ê�È�ÇKæ Î9é
ÑD¢�| ¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ß¬3Ñ
ÑD¢w© ¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ß¬�Ô
ÑD¢w¬ ¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ß¬3Õ
ÑD¢ÓÒ ¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ß¬3Ö
ÑD¢wÐ ¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢íÒ�«
ÑD¢wÑ ¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢íÒ1|
ÑD¢ÞÔ ¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢íÒ7©
ÑD¢wÕ ¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢íÒ7¬

î êëÛ1ìhÚ-ÇKÉ�Ë^È�Ì=Ë^ÇRÆ^Í{æ²Û®Ú-Í¾ïåðfâ±ÇDÊ�Ç®ñ�æ²ò"Û7ó à9à
ÔK¢�| ¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢íÒ3Ò
ÔK¢w© ¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢íÒ7Ð
ÔK¢w¬ ¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢íÒ7Ñ
ÔK¢ÓÒ ¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢íÒKÔ
ÔK¢wÐ ¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢íÒ7Õ

ô õ�Ú{Íöè{È3É¥Û®Ú-È�Ç�Û9Ú{Í÷Ì{Û1Ê�Û1Í{ÛKø�ñ�æ²ò"Û7ó à®ù
ÕD¢�| ¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢íÒ7Ö
ÕD¢w© ¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ßÐ$«
ÕD¢w¬ ¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ßÐR|
ÕD¢ÓÒ ¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ßÐ3©
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ÕD¢wÐ ¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ßÐ3¬
ÕD¢wÑ ¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ßÐ�Ò
ÕD¢ÞÔ ¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ßÐ3Ð
ÕD¢wÕ ¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ßÐ3Ñ
ÕD¢wÖ ¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ßÐ�Ô

ù êëÛdúaó�ÇDÆûÆ�ñ�æ²Å¡üEè-Û1É�Ë^Ù®Ú{æ²Û9Ú{Íýò�Ë^ì®þhÉ ã1ô
ÖD¢�| ¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ßÐ3Õ
ÖD¢w© ¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ßÐ3Ö
ÖD¢w¬ ¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ßÑ$«
ÖD¢ÓÒ ¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ßÑR|

ÄKÜ�ïåáÿá�Ë^Ê�È7èöËyÉ¥æ é®×
|�«R¢�| ¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ßÑ3©
|�«R¢w© ¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ßÑ3¬
|�«R¢w¬ ¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ßÑ�Ò
|�«R¢ÓÒ ¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ßÑ3Ð
|�«R¢wÐ ¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ßÑ3Ñ
|�«R¢wÑ ¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ßÑ�Ô
|�«R¢ÞÔ ¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ßÑ3Õ
|�«R¢wÕ ¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ëÔ�«
|�«R¢wÖ ¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢Ï¢º¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ª¢ª¢º¢ª¢ª¢º¢Ï¢ëÔD|
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¨$�§�z¨3�1�3�������7�=�3¯
æB/34 � /1¨3�9�Y4 ç ���¦�§�d�º�3�§�d���À�§���d�3¢
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�I�3�Y�Y���É=Ï���!�Y���z�²�%�3¯/�§�d�³����»3����3D�1¨3�K�§���§������¢� ��3�Y��9û¨3��¨;�Y�����3¯/�§�������I�~}��1���K�§�Y=��§�1¨$���3���º; °�°?�1¨�»3�å�Y�
�Y�§¨$�§�=�K���§��°�¨$�§�Q�d����9^�§�d�%���d�§�§���K�=�����§�d�%�Y�Y�z���j=A�Y�³�§�d�ª����»3���1��/1¨3�1�¦�§�d�����Y�z¨3�1�§°�¨$�Y�Ï�§�1¨$�=���K�Y�²¨�¯^�3�z�
���K»3��°�»R���d�²�§�d���d�z��¯y�/»3��°��R��������rI�3¢Azd�z����rI�%¨3�1���3���1�]CR�d��¤=°����d�3�%�3¯A�²¨$���d���§���%¯^�3�z�c���=�3�����§�1���1°����I�
¨$�9°��¡�Y�²�d���Y���U�²���d�¡�§�d�º��°����c�Y�U���À1��°���¨3�1���§�d���¦�§�1�À�I�3�Y���K�§��¨3°a¨3�c�§���§��§�d�ª�Y�Y�z���¦���å�§�d�ª�§�Y��¨3�d�å�§�§¨$�Y�3¢
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m =     Lµ
bProton

θ

ì 54ä

¸ �1�z�3�Y���ø9û�U�1¨$�§�3��si�T=M¤=���§�÷�M¨3�§�vÖ t �1¨3��¨3� ���K�Y�z���§�Q��¨3�d���1°�¨$�¦�����²���7�§�1� ����»3���¾�D� èØ ¨3�1� ¨
�²¨$���d���§�Q�%�����²���7������»3���+�K� èÖ Å�[ y èØ¢6� �d���;�§�d�Ï�1�z�3�Y���;�����9°�¨3�c���;����¨å�1�1��¯y�3�z� �²¨$���d���§���Ï1��°��
�3¯��Y�Y�§���d�3�§��w �§�²�§�1¨$� èØý�²¨MC3���À¨3��¨3�d��°��ª�3¯
Ù�¤=���§� èwÇ/9�§�d�Ï¨3�d���1°Q¨$�=���������K�§�1� �1�z���c���§�Y���=¨$�z���1�1�
èwå¢
¨�=+z ���1���§�1�²¨3�d���1°�¨$�º¯^�§��3D�d���1�c��� t ¤=���§��¤=�9���z���§�d�²¨3�1���1°�¨$�Ï�����²���7�§�1�ç�1�§���c���§�Y����¢�# �1�9����¨$�Y���§�d�
�1���z���c�§�������3¯ �1�§���c���§�§���������¦�§�d�ª1���1�§�ª¨$�I�¥»3�É9û���K�Y�²�3����1��3¯ �9¨$�3�E/9¨3�=�1�z¨�¤=�j=U¢
�j=Bz1�3�³�c´R�Y�z¨��c�z���1���@/ Í{ÇDÊ$Ë �hÇ [ y ¢íµº�d�¦¤"¨¥���3���ý�M�����7�M�1�§�R�c�����÷�����Y� �§�����®°��f�d���U��»3� èÖ ¨3�1� èØ
�Y���9¨$�U¨$�Y��°��¡¯y�3�E�§�1���1�§�3�Y���º/$¨3�§�§�1�M���d���1�1��¯^�3�z� �²¨3�§�-¨3�1�ª�z�9¨$�§�3�A�1���§�Y�z���9�d�§������¨3�1�º¨=�c���²�����Ï¨3�1���1°�¨$�
»3��°��R������� è�/¢A¸í�I���Y�Y���/¤�¨��å�Y���1�§�R�c�����¦�²�����K�"�I�À�Y���§��°�¨$�Y�i�yÖ���9û¨3°����1���§�d�º¨�´R���"�3¯ö�§�3�§¨$�§�����c=A�Y����Ø]�
9û�1���Y�Y��=/¨3�§�§�1�²�Q�d��¨�´R��¨3°-�Y�D�M�����Y�§���Y���§�1¨$�ÑèØý���/�9¨$�z¨3°Q°���°h�Y� è�/¢
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ì 5[å

¸ �1�§�3�Y���ö9û�z�1¨$�z�3�(si�T= ¤=���§�²�²¨3�§��Ö t ���±�Q�M¨ª�����U���1°�¨$�±�3�§�®���±�3¯a�z¨3�1�Q�1�¶úª�§�1�U�²�§�1¨$�"���A�1¨3�?¨3�³¨3�1���1°�¨$����������K�§�1� ����»3�����D� èØ¢?�=�d�ª�3�§�9���§���d���1�§�3�Y���;�1¨3�¨M�M¨$���d���§���ª�����²���7� èÖç�9¨$�z¨3°�°���°I�Y�M���§�=¨3�1���1°�¨$�
���������K�§�1�¦¢+� �d���+�§�d���3�§�9���§���1�M�1�§�3�Y���������9°�¨3�c�������+¨å�1�1��¯^�3�z� �M¨$���d���§����1��°��;�3¯A�Y�Y�§���1�3�§��w �Y�
�§�1¨$�ÑèØý�²¨MC3���=¨3�;¨3�d��°��º�3¯¶Ù�¤=���§� èwD/d�§�d�%¨3�d���1°�¨$������²���7�§�1� �1�§���c���§�§���¨$�§���1�1� èwM¢!z ���9�ºü
¨�=���1�ª�²¨$���d���§���ª�²�������7�=�3¯{�§�d�Ï�3�§�9���/���¦�Y���U�²�/�3¯1èØ'�
�j="��1�ª¨3�d���1°�¨$�¯^�§��3D�d���1�c�³¤=���§�¦¤=�9���z���§�d�ª¨3�1���1°�¨$�=�����²���7�§�1� �1�§���c���§�Y����¢
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+

V

B (out)

r

+e,M (or +2e,M or +3e,M)

Film

ì 5[ì

# � �§�d���²¨3�§�²�§�h���c�Y�z�3�3�z¨$�9��¨$�I�¥»3�E/��§�d���3�D����� �§�d�¦�Y���d�U�c���z�1¨3�%�I���M�c���7�§¨3�Q�1�²����°������9°������3¯À�M¨3�§�� �§�1¨$�Ï¨$�§�M�����1�XZ������Y���1¨¥»3�M�z�9¨$�§�3���ª�3¯:si�y/�sº©I�M�3�âsº¬I�³¨$�ª�§�d�²�Y���d�U�c�3¢²��d���9¨$�§�§�Q��°����¡�§�d���!¯û¨3°�°
�§�d�§���1����¨��I�3�Y���7�§��¨3°E�3¯O
Ý¨3�1�¦���K�Y���=�§�1�Ï�1�1��¯^�3�z��w 1��°��¦�����§�1�º�h�¥´h¢
¨�=(-À���z��»3�³¨3�f�c´D�1�z���§�§�����!¯^�3���§�d�M�z¨3�9���1�+ú�¨$��¤=�1���U�[¨�¯^�z¨$�������K�Ï�3¯�U�1¨$�§�3�£| �Y�M|��²¨3�§���U¨$�§�����3¯'Ö�àTt
�1���§��¢
�j=]"À�Y�²�§�1�Q�¡�c´D�1�z���§�§�������Y��®�1�Ñú�¯y�3�ª��¨3�U�[�3¯��§�d���§�d�z���²�I���§�§���9°��������9�XZ�¨$�§�����!�z�9¨$�§�3���@/ ¨3�1�[�d�z¨¥¤Ý¨
�9���c�§�1�§�¡�3¯ö�§�1�º�9¨$�z�/�1�z�D�1�9�c�������¦�§�d�ª9°Q�k�Y�M¨��§��¨3�Y���1¨$�®°��Ï�§��¨3°��3¢
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I

w

t

Current I measured through strip in direction shown

B

Magnetic Field B perpendicular to strip as shown
Voltage V    measured across wH

VH

ì 5��
��d�²¨$�9�9¨$�z¨$�§�1�Ï¯y�3�Ï�²��¨3�§�d�z���1�¦�§�d� 6 ¨3°�°��2�I���c�%���ª�z�d�¥¤=��¨$�h��»3�3¢7%"���1�§���1���ª¨��z�1¨$�z�3�³��¨$�§�z������to9^�Y�
C3�������3����¯y�§��� �1¨�»R���d���Y�²�����z�/¤=���§���§�d�%�d����¨$�§��»3�Ï�U�1¨$�§�3�ª���¦�§�1�ª�§��¨3°a�z�9¨$�§�3�%��¨$�§�U�����z��5M��°����c�Y�§���9�Y=
����»D���1���§�d�z���d���Ï�§�1�"¨$�1�®¨$�z¨$�§�1� ����¨��²¨$�Y���U��¨3°7¤����§�%¨3���1��CD�d��¤=�F�³�z�9¨$�§�3�/��¨$�§�z�����z�{�I���ö�9�1���-»3��°Q�1���3¢� ÇDÊ�Ë[�®Ç ¨3�!�c´R�1�§���z�§�����!¯^�3���¶/-����»3������/O
��Ò/-R>/�wD/��k¨3�1�otD¢É ��3�Y�M�§�9¨$�Ò#Y; ���1¨�»3�³�Y���c���1�§���1���ª�3���
���R�d���z¨$�Y��°������1�z¨3�d�%�Y�;�1¨�»3�M�²�����3�z�XZ����!�§�9���¡�§���§�1°���9�#¡�c���§�§¨3���9°��;�1¨¥»3���º;Ó�Y=À�9�1�º�K���c���1�§���1���z���d�å�§�d�
�Y�Y�z���Ï�Y�¡�I�?¨��§�����������3¯9�Y��°�¯[|��²¨3���K�§¨3���1�Q�d��c�§���§�Y����1��°Q�1�{¨3�9�Ï�§��°Q¨$�§���d�=�§�1�"���d�z�§���7�ö�Y�À�§�d�"�1�z��¯^�E»3��°��R�������
�3�����z�d���1°��å�I�ª¨$�9°��º�Y�²�3�������/¯^¨3���z°��M��¨3�z��°��3¢
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Bext

m =     Lµ
bProton

ì 5��
¸ �1�z�3�Y���ø9û�U�1¨$�§�3��si�T=M¤=���§�÷�M¨3�§�vÖ t �1¨3��¨3� ���K�Y�z���§�Q��¨3�d���1°�¨$�¦�����²���7�§�1� ����»3���¾�D� èØ ¨3�1� ¨
�²¨$���d���§�Q�%�����²���7������»3���+�K� èÖ Å�[ y èØ¢6� �d���;�§�d�Ï�1�z�3�Y���;�����9°�¨3�c���;����¨å�1�1��¯y�3�z� �²¨$���d���§���Ï1��°��
�3¯��Y�Y�§���d�3�§��w �§�²�§�1¨$� èØý�²¨MC3���À¨3��¨3�d��°��ª�3¯
Ù�¤=���§� èwÇ/9�§�d�Ï¨3�d���1°Q¨$�=���������K�§�1� �1�z���c���§�Y���=¨$�z���1�1�
èwå¢Lz ���1�ºü
¨�=���1�Ï¨3�d���1°�¨$�=¯y�§��3D�d���1�c�å¤=���§��¤��1���z���§�d�Ï¨3�d���1°Q¨$����������K�§�1� �1�z���c���§�Y����¢�# �1�9����¨$�Y�º�§�d�Ï�1���§���c�§�����
�3¯ �1�§���c���§�z���������¦�§�d�ª9���d�§�ª¨$�I�¥»3�É9û�Q�7�Y�²�3�=���d��3¯ö�9¨$�3�E/®¨3��1�z¨�¤=�j=U¢
�j=
z1�3�?�c´R�Y�z¨ª�c�§���9���@/K���9�1����¨$�Y��d��¤÷���d�=�M�����7� _£J NMÊ H ÏA�§�d�=¨3�d��°��:Ùº¤=���§�M¨º�§�����£|��d���I���1�1���7�±�²¨$���1���§���
1��°��E¢
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representative coils

y

x

N turns, carrying current I

P = (x = 7cm, y = 1cm)

NS

� o õ�p�¿�Â�Á{k8h mokzÂ f8p Ãøõ¿ pM��� +åÂLiaÂ8� Ã���õ1�
�{5 r
¨�=¶z ���9���§�d���M¨$���d���§���9��°��²¨$�"�§�d��I�����K�A°�¨$�I��°�°����#�ß�����§�d���Y�3�§�����1¨3°®�Y��°����d�����²�9���c�§�d�§���M¨$�h��»3�E/R¤=�d���� Å |�«3«3«²�§�d�U�1�/¨3�1����Åë|�«M¨3���®��¢¶# �9�1����¨$�Y�ª���§��9���§���c�§���������¦�§�1�ª�9���c�§�d�z�3¢
�j=$# ¯9¨À�9¨$�±�²¨$���d���69û�²¨$���d���§�Q�/�1���I��°��A¤����§�%°����d�3�§�#�9¨3�1���I��°��"�Y�Y�§���d�3�§��ty={���ö�9°�¨3�c�����§�À�§�9¨$� ���§�ö�§���d�§�
�I��°����Q�?¨$��� ¨3�1�����§���d�3�§�§�³�I��°������"�3�z�����7�Y���å���d��¤"¨$�z��¨3°����1�Ï´ö9û¨3�/�z�d�¥¤=�j=�¤=�9¨$�"���?�§�d�º¨$�1�1�z��´d���²¨$�Y�
ý G �&Ï _�K`G ÌMÊå�3¯ö�§�1�ª�d���¯^�3�z�c�ª���¦�§�d�ª�9���I��°��~�
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I

+z

-z

I

r

LN turns

�{5[Õ
¸ �Y��°����d���������¡�®�1��°����3¯"°����1�3�§��ØÆÅ «���|²�²���Y���ª¤=���§� � Å |�«=���§�d�z�1�º¨3�9�!¨��z¨3�1���1�À�3¯2úDÅ |����ç¨3�
�d�z¨¥¤=�a¢±¸ë���d�§�§���K�8�BÅ Ð$¸ ���/�d�z��»3�����§�1�§���d���¦�§�d�ª�§��°����d�����a¢
¨�=ºz ���9�º�§�d�?�M¨$���d���§����1��°Q�øèw ���1�§�Q�d� �§�d�?�Y��°����d�����º/��d����°����c�§���d�=���1�ª�2�I���c�§�29û�M¨$���1���§�1�d�?¨3�1�Ï�1���§���c�§�����º/
����»3�����§�1���1���§���c�§����� �3¯¡���d�§�§���K��?1��¤ �d�z¨¥¤=�c=U¢ *R�d��¤ ¨3°��3���1�z¨3����¨3°Q°����d��¤ �3��� �3�3�²�3���1�²�K�1�²���z����¨3°
¨3�1�Y¤"���=���7*Î#"�1�9���§��¢¶-À�z¨�¤ß�§�d�Ï�1���z���c�§�������3¯{�§�1�ª1��°��¦°��Q�d�������������3���d�=�9���c�§�d�§�3¢
�j=2z ���1���§�1�Ï�Y��°�¯[|����1�1�9�c�§¨3�1�c�¡�3¯{�§�d�%�Y��°����d�����E¢
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"À�§���d�[�§�1�;£����3��|�*R¨¥»�¨$�§��°�¨¥¤Ò//9�1���§�1�;�²¨$���d���§�Q��1��°��ý¨$�³¨3�¾¨$�§�9���Y�U¨$�§�f�I�����K�²���ý�§�d��ÞE|�¨�´R���³�3¯ª¨
�����z���9°�¨$�°��D�3���3�=�z¨3�9���1�'u���¨$�§�§�R���d�²¨²���1�§�§���K�'�³�c���1�K�Y���z��°��R�8CD¤=���§�Ï¨$�§���1�1���§�d��ÞM|�¨�´d���=¨3�9���c���7�Y���z���
���;�§�d�%�3�U���������Q���§�d�ËÐ�|<���®°�¨3�d�3¢:-À�z¨¥¤ �§�d�%¨$�§�U¨3�d�3�������K�¡�Q���§�d���Y�9¨3�c���1�§��»D���1����¨$�I�¥»3�E/a�3¯A�c���1�z�Y�3¢
*R�d��¤ ¨3°�°ö¤?�3�qC�5;�d���º;Ó��U§�1�Y�¡¤�z���Y�%�§�d��¨3�1�§¤?���ª�d��¤=����»3���a¢���d���+9�1�+�§�d��1��°Q�+�Q�;�§�1��°Q���²�����§�1¨$�
Þâá u³¨3�1���§�d�¥¤ �§�1¨$�=��������§�1�ª¯^¨3�M��°���¨$��1��°����3¯�¨�9û�²¨$���1���§����=/�1���h��°����������§�¨�´R�Q��¢
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R

z

ω

Q,Mm

�{54ä
¸ ?9¨$�/�1���&C²�3¯ö�z¨3�1�Q�1�)æß¤����§���1�1��¯^�3�z� �§�d�§¯û¨3�c�ª�z�1¨$�z�3�Ï�d���1�§�����Çë z Å �~I� ® ¨3�1�¦�§�d�§¯û¨3�c�º�²¨3�§��1���1�§�����ë�uùÅ  ~I� ® �����z�3�§¨$�§���d�M¨$�=¨3�1���1°�¨$�»3��°��R���������/¢
*R�d��¤í�§�1¨$�=���§��²¨$���d���§���Ï���������K� èÖ Å�[ y èØ ¤����§�&[ y Å �ç   ¢6 ���7�§��üË*D���²¨3�K�;¤�¨��R�ª�Y���1�¦�§�1���¡���d�3¢³µ¡�1��#��§�d��¤?�����3���!�§�1���º�²�3�z�1���d�É5;�c���1�z���d���º�§�d�²�z��°�¨$�§�����
�I����¤"�����.ë u /?�1��I���§���K�§��¨3°"¨3�d���1°�¨$�����������K�§�1� ¨$�I���d���§�d��ÞM|�¨�´d�����3¯�¨��§�Q�7���U�K�9�,C��3¯��§�d�¦�1���&C[�3¯
¨$�§��¨�� , /-¨3�9�+�§�§��� °��4C3�F�'/¢¡�/£rc/ºúR¢%��d�����c���1�z���d���¡�§�d���§��°�¨$�§�����+�I����¤"�����oë z ¨3�1�+�§�d�²�1�¤�h���§���K�§��¨3°ÞM|��c�����I���d���K� �3¯9�§�d�/�²¨$���1���§�������������K�ö�3¯®�§�d�]S£N F Ïö�§�Q�7�Ï�U�K�9�,CÏ�3¯1�§�1���9���&Ch¢{��d���d���§���§���Ï�z���§�1°�� ��¨3�
�I���1���z��»3���+�����§�d���º¨3�º¨¦�1��I���§���K�§��¨3°{�§��°�¨$�§�����Ó9û¨3�1���d���²�Q�1¨3°�°��¦���K�Y���3�z¨$�§���d��=��3�¡�D�;�d���Q�d�³�§�1���z�����9°��
���K�Y���3�z¨3°��/��»3�����§�1�ª�1���&Ch¢
µÀ�%�3��� ��¨3�7U§�1�Y�ª��»$¨3°��1¨$�Y�å�§�d�å��¤"�g9û°Q�XC3�M�3��� �1���[¯y�3��¨;�1������¤?�3�qC!�1�§�3�9°����ÿ�3�%��¤?��=%¨3�1� �1��»R���d�3¢
��1�Q�����z�º;Ó�À�9�¤¥M���1°��������§�d���19û¨3�1���3���º; °Q°{®�1���3���1�z�Y��°�¯"�d�����d�å�§�d���§¨3����¨3�c�§�1¨3°
úT|����K�Y���3�z¨3° ��¤����c��¤=���§�
�1��I���§���K��c���1�Y�§¨3�K�§�Y=U¢
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