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Ö Theorem 2.3.3: If two lines are cut by a 
transversal so that the alternate exterior angles 
are congruent, then these lines are parallel. (HW)

JYKML�N×ORQTSJ�KML�N×ORQTS

ÖÖ Ø Ð.Á ÈGÐ�À Á Â�ÃÅÄYÙÎÉ�Äo½dÊÅÃØ Ð.Á È�Ð�À Á Â�Ã'Ä~ÙÎÉ�Äo½dÊ'ÃÓ'Æ�ÇÍÆ�À À Ã�À�Á ¼ÓÅÆ�ÇCÆ�À À Ã�À�Á ¼ ÚÚ ÛÛ ÜÜ ÚÚ Ý�ÞÝ�Þ

ÖÖ »C¼»C¼ ÚÚ ßß ÜÜ ÚÚ à�á Ò6ÙÎÉ�Äo½àGá Ò6ÙMÉ�Äo½ ÚÚ à Æ�Â�âà Æ�Â�âÚÚ à�ã Ê'ÃÎÄGÉ.Ó�Ó�À Ã�ÙÎÃ�Â�½CÆ�Ç[Ë ÞàGã ÊÅÃMÄ�É.Ó�Ó�À Ã�ÙÎÃ�Â�½>Æ�Ç[Ë Þ

ÖÖ »C¼»C¼ ÚÚ áá ÜÜ ÚÚ à'Ý Ò6ÙÎÉ�Äo½àÌÝ Ò6ÙMÉ�Äo½ ÚÚ à Æ�Â�âà Æ�Â�âÚÚ à�ã Ê'ÃÎÄGÉ.Ó�Ó�À Ã�ÙÎÃ�Â�½CÆ�Ç[Ë ÞàGã ÊÅÃMÄ�É.Ó�Ó�À Ã�ÙÎÃ�Â�½>Æ�Ç[Ë Þ
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4=<>"��.46<C46? ? "=?A( �46<C"��B4=<>4=? ? "6?A( � çç
à Õà Õ èè ÙÙ ÚÚ éGêAëé�êAë ìì ÙÙ ÚÚ êAëiíêAëií ÞÞ

î Õî Õ èè ÚÚ ï Æ�Â�âï Æ�Â�â ÚÚ ï ëÅê Æ�ÇCÃï ë'ê Æ�ÇCÃ
ÄGÉ.Ó�Ó�À Ã�Ù~Ã�Â�½CÆ�Ç>Ë ÞÄ�É.Ó�Ó�À Ã�ÙZÃ�Â�½CÆ�Ç[Ë Þ
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`` � ( �%"6+ �� ( �%"=+ ��� and � with 

transversal �j
1 is supplementary 

to 
j
2`` ; <C*%�%" �; <>*#�%" ����� �ú Theorem 2.3.5: If two lines are cut by a transversal so that 

the exterior angles on the same side of the transversal are 
supplementary, then these lines are parallel. (HW)
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JYKZL�NPORQ[SJYKML�N×ORQTS
`` �f� �.*I-Å-.( �A? "%��+.46bD"54��.46( <ù* � ? ( +."#-�&o�.4%&Zb\e.-'&�f� �.*A-'-.( �A? "#��+.46bD"\4��.4=( <�* � ? ( +."%-�&o�.4%&~b5e.-'&
�."��.46<C46? ? "=?I( � "#4%$.�m* � &o�." � *,? ? *A�D( +.c	( -�&o<ie." ��."8�.4=<>4=? ? "6?A( � "%4#$.�m* � &o�." � *,? ? *A�D( +.c	( -�&o<fe." �
à Õà Õ ÙÙ ÚÚ à ì Ùà ì Ù ÚÚ ðð
î Õî Õ ÙÙ ÚÚ î ì Ùî ì Ù ÚÚ ÝÝ
ð Õð Õ ÙÙ ÚÚ ð ì Ùð ì Ù ÚÚ JJ
Û ÕÛ Õ KK LL MM

and and 
MM LL NN

Ý ÕÝ Õ ÙÙ ÚÚ Ý ì ÙÝ ì Ù ÚÚ áá
á Õá Õ ÚÚ à Æ�Â�âà Æ�Â�â ÚÚ O Æ�ÇCÃÎÄGÉ.Ó�Ó�À Ã�ÙÎÃ�Â�½CÆ�Ç[ËO Æ�ÇÍÃMÄ�É.Ó�Ó�À Ã�ÙÎÃ�Â�½CÆ�Ç>ËJ ÕJ Õ ÙÙ ÚÚ ð ì Ùð ì Ù ÚÚ ÛÛO ÕO Õ ÚÚ Ý Æ�Â�âÝ Æ�Â�â ÚÚ J Æ�ÇCÃÎÄGÉ.Ó�Ó�À Ã�ÙÎÃ�Â�½CÆ�Ç[ËJ Æ�ÇÍÃMÄ�É.Ó�Ó�À Ã�ÙÎÃ�Â�½CÆ�Ç>Ë
ß Õß Õ ÙÙ ÚÚ O ì ÙO ì Ù ÚÚ à�ãàGã
à�ã Õà�ã Õ PP LL QQ

and and 
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e Xgf�h*i%X _�j i>k:Xgf\U�V~L�X'L�Q>Q[S�QYl�kHfMS�he Xgf�h*i%X _�j i5k@Xgf\U%V~L�X'L�QCQTS�QYl�kHfMS�h
`` m -Å"\&o�." � *,? ? *A�D( +.c�&o�."#*d<C"6b �m -'"5&o�." � *d? ? *I�D( +.c�&o�."%*,<C"6b �
nn »C¼A½>¾g¿�À Á Â�Ã'Ä�Æ�ÇÍÃMÈ�É�½dÊ�ËÎÆM½hÇCÆ�Â�Ä�Ï'Ã�ÇCÄ:Æ�À'Ä)¿R½ÍÐ�ÆÅ½»C¼A½C¾�¿�À Á Â�Ã'Ä�Æ�ÇCÃÎÈGÉ�½dÊÌËMÆÎ½hÇCÆ�Â�ÄoÏ'Ã�ÇÍÄ:Æ�ÀÅÄ:¿R½hÐ�Æ'½
È:¿.ÇhÇCÃ'Ä�Ó'¿.Â�âBÁ Â�ÑRÆ�Â�ÑBÀ Ã'Ä�Æ�ÇCÃÎÈ:¿.Â�ÑBÇhÉ�Ã�Â�½>ÒA½CÐ�Ã�ÂR½CÐ�Ã'Ä:ÃÈ)¿BÇhÇÍÃ'ÄGÓÅ¿BÂ�â.Á Â�ÑRÆ�Â�Ñ.À Ã'Ä�Æ�ÇÍÃMÈ)¿BÂ�Ñ.ÇhÉ�Ã�Â�½CÒA½>Ð�Ã�Â]½>Ð�Ã'Ä)Ã
À Á Â�Ã'Ä�Æ�ÇCÃRÓÅÆ�ÇCÆ�À À Ã�À ÕÀ Á Â�Ã'Ä�Æ�ÇCÃRÓ'Æ�ÇÍÆ�À À Ã�À Õ tt

uu
vv

ww

xx yy

o	XpkTLqf�rDQTSsho	XpkTLqf�rDQ[S�h
`` t �.ut �!u �wv�]v x �Ey�z'{*|�} �x �Dy�z1{,|�}3� ( -R&o�."8eA+A( *d+m* � &o�A<>"#"8? ( +."( -R&��B"�eA+A( *,+m* � &o�A<C"%"�? ( +."
-'"#cdbD"6+.&h-�&o�.4%&g46<C"\7A"%&�"d<fb5( +."%7	���\&��I<h"#"-'"%c,bD"6+.&h-�&��B4#&�4=<>"57A"%&h",<fb\( +."%7	���\&o�A<h"%"
+.*,+B$Å*d? ? (3+B"#46<��.*,( +.&h-%1+B*,+.$'*,? ? (3+."%4=<��B*,( +.&h-%1
nn í Ð�ÃÔÓÅ¿BÁ Â�½>Ä�Æ�ÇÍÃM½hÐ�Ãí Ð�ÃRÓ'¿.Á Â�½CÄ�Æ�ÇCÃÎ½hÐ�Ã ~ ±I³(�����Å±>�~ ±A³(�����'±5� ¿�¼A½hÐ�ÃM½CÇhÁ Æ�Â�Ñ.À Ã.Õ¿�¼A½ÍÐ�ÃÎ½>Ç�Á Æ�Â�Ñ.À Ã.Õ
nn í Ð�ÃÔÀ Á Â�ÃMÄ)Ã'ÑBÙZÃ�Â�½CÄ�Æ�ÇCÃÎ½hÐ�Ãí Ð�ÃRÀ Á Â�ÃÎÄ:Ã'Ñ.ÙZÃ�Â�½CÄ
Æ�ÇCÃM½hÐ�Ã �����A±>������A±5� ¿�¼A½hÐ�ÃM½hÇhÁ Æ�Â�ÑBÀ Ã.Õ¿�¼A½ÍÐ�ÃÎ½hÇhÁ Æ�Â�Ñ.À Ã.Õ
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�� ��
ôô������ � Æ�ÙÎÃÎÆRÓ'¿.Á Â�½� Æ�ÙÎÃÎÆÔÓÅ¿BÁ Â�½ �7���� ½hÐ�Ã½hÐ�Ã½hÇhÁ Æ�Â�Ñ.À Ã'Ò½ÍÇ�Á Æ�Â�Ñ.À Ã'Ò � �%� �5� � �]�:�D� � �7�� ��� �5� � �]�@�E� � �7�

¿�¼I½hÐ�ÃÎ½hÇhÁ Æ�Â�Ñ.À Ã'ÒAÆ�Â�â¿�¼A½hÐ�ÃM½hÇhÁ Æ�Â�ÑBÀ Ã'ÒAÆ�Â�â � �� ����5�����_�:�D� � ���� �5�����>�:�D� � �7� ¿�¼I½hÐ�Ã¿�¼A½hÐ�Ã
½hÇhÁ Æ�Â�Ñ.À Ã.Õ½ÍÇ�Á Æ�Â�Ñ.À Ã.Õ

JYKML�N×ORQTSJ�KML�N×ORQTS

`` � *A�¹7A*\�R"<�.+.*%�¹&o�."�eA+I( *,+m* � ? ( +."5-'"%c,bD"6+.&h-� *A�¹7A*5�R"A�.+.*#�¹&o�."8eA+A( *d+m* � ? ( +."\-'"#c,b0"=+B&�-� v � � ^ 4=+B7 v ^ 7A*A"%-D+.*A& � *d<fb 45&o<f( 4=+.cd? "Iû� v � � ^	46+.7 v ^ 7A*A"%-D+.*A& � *,<fb 45&o<i( 46+.c,? "Iû

�� òò ôô
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o	XpkTLqf�rDQ[S�h e QTL�h,h�k Z>kTS����s���%k@�RS�ho Xpk[L�f�rDQTS�h e QTL�h,h�k Z>k[S����s���%k@�RS�h

`` vv  >¡ z1}3�'{6� x �Dy�z1{,|�} � 5¡ z1} �1{6� x �Ey�z'{*|�} � �.4#-�.4%-
+.*�$'*,+Bc,<fe."6+%&g-.( 7A"#-%1+.*�$'*,+.c,<ie."=+%&�-.( 7A"%-%1

`` v +v + y   �  >¡ �1}3�   x �Dy�z1{,|�}3�y   �  5¡ �1} �   x �Ey�z'{*|�}3�
�.4%-�&��R*�$'*,+Bc,<fe."6+.&�-.( 7A"%-%1�.4#-�&h�R*�$'*,+.c,<ie."=+B&g-.( 7I"#-%1

`` v +v + �*¢�£'yH}�z x �g��z'} x �Ey�z1{,|�}3��*¢�£'yH}�z x �g�¤z1} x �Ey�z'{*|�} �
�.4%-�&��I<C"%"5$'*,+.c�<feB"=+%&�-�( 7A"%-#1�.4#-�&o�A<C"%"5$'*,+Bc�<ie."6+#&�-.( 7A"%-%1

o Xpk[L�f�rDQTS�h e QTL�h,h�k Z>k[S����s�¥U6f�rDQTS�ho	XpkTL�f�rDQTS�h e QTL�h*h�k Z5kTS����s�¦UBf�rDQTS�h
ÖÖ ñ Âñ Â § ��¨5�o±q�:³�� §w©5ª!« ±§ ��¨5�o±��:³�� §w©5ª!« ± Ð�Æ'Ä�½hÐ�ÇCÃÅÃÐ�ÆÅÄ
½hÐ�ÇCÃ'ÃÆ'È�É�½>ÃÎÆ�Â�Ñ.À Ã'ÄÅÕÆ'ÈGÉ�½CÃÎÆ�Â�ÑBÀ Ã'Ä'Õ
ÖÖ ñ Âñ Â ²!¬>��¨5�'±q�:³2� §w©5ª!« ±²!¬5��¨5�'±��:³(� §]©5ª­« ± Ð�Æ'Ä�¿�Â�ÃÐ�Æ'Ä�¿�Â�Ã¿.Ê'½hÉ�Ä:ÃÎÆ�Â�Ñ.À Ã.Õ¿BÊÅ½hÉ�Ä:ÃÎÆ�Â�ÑBÀ Ã.Õ
ÖÖ ñ Âñ Â ±>®!¨]� §]©>ª ¨ «�§ ³*�:³�� §]©>ª!« ±±5®!¨w� §w©5ª ¨ «�§ ³*�:³�� §w©5ª!« ± Ð�Æ'ÄÐ�Æ'Ä½hÐ.ÇCÃ'ÃÎÈ:¿.Â�ÑBÇ�É�Ã�Â�½6Æ�Â�Ñ.À Ã'ÄÅÕ½ÍÐ.ÇÍÃ'ÃMÈ)¿BÂ�Ñ.ÇhÉ�Ã�Â�½=Æ�Â�ÑBÀ Ã'Ä'Õ
ÖÖ ññ ³�� ª °5�0�:³�� §]©>ª!« ±³�� ª °>�0�:³�� §w©5ª!« ± È)¿BÂÅ½CÆ�Á Â�Ä�¿�Â�ÃÈ:¿.ÂÅ½>Æ�Á Â�Ä�¿�Â�ÃÇhÁ Ñ.Ð�½6Æ�Â�Ñ.À Ã.ÕÇhÁ Ñ.Ð�½6Æ�Â�Ñ.À Ã.Õ

|~},�d���o�g�����Tø��f�|~}d�,���o�������Tøg�i� �=� +m45&o<f( 4=+.cd? "%��&��B"5-.eAb * � &o�."�d� +m45&o<i( 46+.c,? "%��&o�."5-.eAb * � &o�."
b0"#4%-.eA<C"%-�* � &o�."8( +.&h"6<f( *d<�4=+Bc,? "%-ü( - k�¯ H,1bD"%4#-.eA<>"#-�* � &��B"�( +B&�"6<f( *,<�46+.c,? "#-m( - k7¯ H,1

`` � ( �%"6+ �� ( �%"6+ � °° v �w±v �]±
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bb jj ±± ò �
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U _ K�khQHkTL�X¶�'·1¸ S�QhOYk
f�r�l�k¹fMS�hU _ K�khQHkTL�X¶�a·1¸�S�QhOYk¹f�r�l�k
fMS�h
`` l �."=+m$'*,+B-Å&:<fe.$�&h"#7A��48�."6? �A(3+.c	? ( +."\"=+B4=�A? "#-l �."6+m$'*,+.-'&)<ie.$�&h"%7A��4��."6? �I(3+.c	? ( +."5"6+.46�A? "%-*,+."\&h*�-Å*d? �%"54��A<>*,�A? "=b *d<�$'*=b\�A? "%&h"54��I<C*A* � 1*d+."5&h*�-'*,? �%"\4��A<C*,�I? "6b *,<�$'*6b5�A? "#&h"548�A<C*I* � 1
`` º]» � <C*db &o�."�? 4#-'&~�A<C*A* � �R4#-�4��."=? �A( +Bc	? ( +B"ºw» � <>*,b &o�."8? 4%-Å&~�A<>*A* � �R4%-�4��."6? �A( +.c	? ( +."
`` ¼ e.-'&o( � �m�6( 4\&o�."#*d<C"6bD- �¼ e.-'&�( � �ü�6( 45&o�."%*,<C"6bD- �
nn ½½ í Ð.ÇC¿.É�Ñ.ÐRÆRÓ'¿.Á Â�½6¿.É'½CÄ�Á â�ÃÎÆí Ð.ÇC¿.É�ÑBÐ]ÆÔÓÅ¿BÁ Â�½6¿BÉÅ½CÄGÁ â�ÃÎÆÀ Á Â�Ã'ÒA½hÐ�Ã�ÇCÃRÁ Ä�ÃE¾'Æ'È:½hÀ ËM¿.Â�ÃÀ Á Â�ÃÅÒI½hÐ�Ã�ÇÍÃÔÁ Ä�ÃE¾'Æ'È)½hÀ ËM¿.Â�ÃÀ Á Â�ÃÔÓÅÆ�ÇCÆ�À À Ã�ÀÅ½C¿R½ÍÐ�ÃÎÑ.Á Ï�Ã�Â�À Á Â�Ã.ÕÀ Á Â�ÃRÓÅÆ�ÇCÆ�À À Ã�À'½C¿R½hÐ�ÃÎÑBÁ Ï�Ã�Â�À Á Â�Ã.Õ ¿¿
nn À Ð�¿BÇC½CÐ�Æ�Â�âÀ Ð�¿.ÇC½>Ð�Æ�Â�â ÁÁ ½½ Â ËMÈ)¿BÂ�Äo½hÇhÉ�Èo½hÁ ¿.Â#ÕÂ ËMÈ:¿.Â�Äo½hÇhÉ�Èo½hÁ ¿BÂ#Õ ¿¿
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e XDX7XDQhQ3L�Xpk[S�hÃoÄXÅ� _ NÆX�ZÇUAf�rDQ[S�he XDX7XDQhQ3L�XpkTS�hÃoÈXÉ� _ NÆX�ZÇUAf�rDQTS�h
`` Ê ���Ê ��� ���[ø��h����Tø��h� � º 4#$.�m46+.c,? "\* � 4=+m"%n,eA( 4=+.cdeA? 4,<� º 4%$��m46+.c,? "5* � 46+m"#n,eI( 46+.c,eA? 4,<&o<f( 4=+%c,? "�bD"%4%-�eI<C"%-DEAHd1!Ë ��l<Ì&o<i( 46+#cd? "�b0"#4%-.eA<C"%-0EAH,1!Ë ��lAÌ
`` Ê ���Ê ��� ���[ø��>����Tø��>� � ^��."\4#$.e.&h"\4=+.cd? "#-�* � 4�<i( c,�B&� ^��."54%$.e.&h"546+.c,? "%-�* � 4�<f( c,�.&
&o<f( 4=+%c,? "546<C"5$'*,b\�A? "6bD"6+.&h46<[�d1!Ë ��l6Ì&o<i( 46+#cd? "546<C"\$'*,b5�A? "=b0"=+B&�46<[�d1!Ë �ùl6Ì
`` Ê ���Ê ��� ���[ø��Tø���Tø��Tø �d�f� &h�R*546+.c,? "#-�* � *,+."\&o<f( 46+.c,? "546<C"�d�f� &h�R*\4=+.cd? "%-�* � *d+."5&o<f( 4=+Bc,? "\4=<>"
$'*,+.c,<ie%"=+.&�&h*�&h�R*�4=+.cd? "%-�* � 46+.*A&o�."6<�&o<f( 46+.c,? "A�$'*,+Bc,<fe%"6+.&g&h*�&h�R*�46+.c,? "%-�* � 46+.*A&o�."6<�&o<f( 4=+Bc,? "A�
&o�."6+m&)�."\&��I( <h7�46+.c,? "%-�4=<>"546? -'*�$'*,+.c,<ie."=+%&:1&o�."6+m&)�B"5&o�A( <h7�46+.c,? "#-�46<C"546? -'*�$'*,+.cd<fe."6+%&)1
nn Í Á Ä)ÈGÉ�ÄoÄ�¾
ÐÅËÎ½>ÇhÉ�Ã.ÕÍ Á Ä:È�É�ÄoÄ�¾
ÐÅËM½CÇhÉ�Ã.Õ

JYKML�N×ORQTSJ�KML�N×ORQTS

`` � +� + °° ^ º v �^ º v � bb jj ^^ ³ k H546+.7³ k H54=+.7 bb jj ºº ³�/IH,1³�/AH,1
nn ë Á Â�âë Á Â�â ÙÙ ÚÚ ññ ÕÕ
nn Ø Ð�ÆÅ½,Î�Á Â�âR¿�¼A½hÇhÁ Æ�Â�ÑBÀ ÃRÁ ÄØ Ð�Æ'½,Î�Á Â�âR¿�¼A½hÇhÁ Æ�Â�Ñ.À ÃRÁ Ä ÏÏ í*Ð�ñí*Ð�ñ ¾
Á ½CÐ�ÇCÃ'Ä�Ó'ÃÅÈ:½6½C¿�Á ½[Ä¾�Á ½>Ð�ÇCÃ'ÄGÓÅÃ'È)½6½C¿�Á ½TÄ
Æ�Â�ÑBÀ Ã'Ä ÞÆ�Â�Ñ.À Ã'Ä Þ

`` � +� + °° l)º � �l)º � � bb jj ll ³�96H546+.7³ 9 H54=+.7 bb jj ºº ³/ÑIH,1³/ÑAH,1
nn ë Á Â�âë Á Â�â ÙÙ ÚÚ ÂÂ ÕÕ
nn Ø Ð�ÆÅ½,Î�Á Â�âR¿�¼A½hÇhÁ Æ�Â�ÑBÀ ÃRÁ ÄØ Ð�Æ'½,Î�Á Â�âR¿�¼A½hÇhÁ Æ�Â�Ñ.À ÃRÁ Ä ÏÏ Ø Ð Â ¾
Á ½hÐRÇCÃ'Ä�Ó'ÃÅÈ:½6½C¿Ø Ð Â ¾
Á ½hÐRÇCÃ'ÄGÓÅÃ'È)½6½C¿Á ½CÄ
Æ�Â�ÑBÀ ÃÅÄ ÞÁ ½CÄ�Æ�Â�Ñ.À Ã'Ä Þ
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JYKML�N×ORQTSJ�KML�N×ORQTS
`` � +� + °° ! v » �! v » � jj !! �� jj vv �� jj » 1» 1nn Ø Ð�ÆÅ½,Î�Á Â�âR¿�¼A½hÇhÁ Æ�Â�ÑBÀ ÃRÁ ÄØ Ð�Æ'½,Î�Á Â�âR¿�¼A½hÇhÁ Æ�Â�Ñ.À ÃRÁ Ä ÏÏ À ñ Í ¾
Á ½CÐ�ÇCÃÅÄGÓÅÃ'È:½6½C¿�Á ½[ÄÀ ñ Í ¾�Á ½>Ð�ÇCÃ'Ä�Ó'Ã'È)½6½C¿�Á ½TÄÆ�Â�ÑBÀ Ã'Ä ÞÆ�Â�Ñ.À Ã'Ä Þ
nn Ø Ð�ÆÅ½dÁ Ä�½hÐ�ÃRÙ~ÃÅÆ'ÄGÉ.ÇCÃÎ¿�¼IÃÅÆ'ÈGÐ]Æ�Â�ÑBÀ ÃM¿�¼Ø Ð�Æ'½dÁ Ä�½hÐ�ÃÔÙZÃ'Æ'Ä�É.ÇCÃÎ¿�¼AÃ'Æ'È�ÐRÆ�Â�Ñ.À ÃÎ¿�¼ ÏÏ À ñ Í ÞÀ ñ Í Þ
`` � +� + °° l)º]» 4=+B7l)º]» 46+.7 °° �]Ò `d��]Ò `d� jj ll �� jj � 4=+B7� 46+.7 jj ºº �� jj Ò 1Ò 1nn Ø Ð�ÆÅ½6È:Æ�ÂÔË'¿BÉ]È:¿.Â�ÈGÀ É�â�ÃMÆ�Ê'¿.É�½Ø Ð�Æ'½6È)Æ�ÂÎË'¿.ÉRÈ)¿BÂ�È�À É�â�ÃÎÆ�ÊÅ¿BÉ�½ ÚÚ Í Æ�Â�âÍ Æ�Â�â ÚÚ ÓIÞÓIÞ
`` � +� + °° @ � º �@ � º � jj @ü( -�4�<i( c,�.&�46+.c,? "d1@m( -�4�<f( cd�.&g46+.c,? ",1
nn Ø Ð�ÆÅ½dÇCÃ�À ÆÅ½ÍÁ ¿BÂ]â�¿Ø Ð�Æ'½dÇÍÃ�À Æ'½hÁ ¿.ÂRâ�¿ ÚÚ »6Æ�Â�â»=Æ�Â�â ÚÚ Ð Ð�Æ�Ï'Ã ÞÐ Ð�Æ�Ï'Ã Þ

JYKML�N×ORQTSJ�KML�N×ORQTS

`` ^ v^ v II v [ 1v [ 1
`` bb jj [[ ³/Ëo2_Ô ² p Ì 4=+B7³/Ëo2_Ô ² p Ì 46+.7 bb jj ^^ ³ÕËf95Ô³ÕËf95Ô ÖÖ E ÌE Ì
nn ë Á Â�â�¾.Õë Á Â�â�¾BÕ
nn ë Á Â�âë Á Â�â ÙÙ ÚÚ êê Æ�Â�âÆ�Â�â ÙÙ ÚÚ íí
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ò ó

J�KML�N×ORQTS5U�VRX7XYX�ZJ�KML�NPORQTS5U�VRX7XYX�Z
`` � ( �%"=+ �� ( �%"6+ � � +� + °° � � º 46+.7� � º 46+.7 °° » [ � �gb» [ � ��b jj � ³�b� ³ b jj » [ �» [ �
`` ; <>*#�%" �; <C*#�%" � bb jj º ³ bº ³ b jj � [ »� [ »

� ó
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J�KML�N×ORQTS5U�VRX7XYX�ZJ�KML�NPORQTS5U�VRX7XYX�Z
`` � ( �%"=+ �� ( �%"6+ � a ma m II m ^m ^
`` ; <>*#�%" �; <C*#�%" � jj a ²a ² jj ^/³)Ø6H^Ù³3Ø6H ��

öö
ôô
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"%4#$.�m46+.c,? "\&o�.4A&~( - � *d<fbD"%7	���\4m-.( 7A"\4=+.7�46+"%4%$��m46+.c,? "5&o�.4A&~( - � *,<fb0"#7	���54m-.( 7I"546+.7�4=+
"pÔ%&�"6+.-.( *d+m* � &o�."\4#7�Ûf4%$'"=+.&�-.( 7A"8( -�4=+"pÔ%&h"=+B-�( *,+m* � &o�."54%7=Ûi4#$'"6+.&g-.( 7A"�( -�46+
�.Ü x �g�Dy3����z'{*|�}3��!Ü x ���Ey3����z1{,|�}3� * � &o�."\&�<i( 46+.c�? "d1* � &��B"5&o<f( 4=+.c�? ",1

ò

�
´ µ`` � *A�¹7A*A"%-� *I�¶7I*A"#- jj » ±1� <>"=? 4#&h"» ±1� <C"6? 4%&�"
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JYK�i�S�Xpk:XDX�U6f�rDQTS�hJ�K�i�S�Xpk@XDX%UBf�rDQTS�h ÝÝ JYKML�N×ORQTSJ�KML�N×ORQTS
ÖÖ »�ÂR½hÐ.Á Ä
¼CÁ Ñ.É.ÇCÃ'Ò5Þ¤ß � Æ�Â�âgà]ß ñ Æ�ÇCÃÎÃE¾'½>Ã�ÇhÁ ¿.Ç6Æ�Â�Ñ.À Ã'Ä»hÂ]½ÍÐ.Á Ä�¼>Á ÑBÉ.ÇCÃÅÒ>Þ�ß � Æ�Â�âgàwß ñ Æ�ÇÍÃMÃE¾'½CÃ�ÇhÁ ¿BÇ=Æ�Â�Ñ.À Ã'Äá�âá�â ¥¶ã
ä#£>ãA¬ £2å ãHæ ç ­¤è]é�£Hæ ê.£h£2è¥¶ã
ä%£5ãI¬ £2å ã�æ ç ­�è]éh£Hæ êB£h£(èã(è
ë�å £h¢íì@î�¥*ã2è¹ï6¥�îEðã2è¹ë¤å £h¢íì@î�¥*ã2è¹ï ¥�îEðñ âñ â ¥¶ã
ä#£>ãA¬ £2å ãHæ ç ­¤è]é�£Hæ ê.£h£2è¥¶ã
ä%£5ãI¬ £2å ã�æ ç ­�è]éh£Hæ êB£h£(èã(è
ë�å £h¢íì@î�¥*ã2è¹ï!ò�îEðã2è¹ë¤å £h¢íì@î�¥*ã2è¹ï­ò�îEðó@âó@â ¤ ¢íì@î�ò*ã2è#£HôHæ £i¬ ç ­o¬¶ã2è
ë�å £#­h®¶æ õ�£¤ ¢7ì@î�ò*ã(è%£�ô
æ £i¬ ç ­ ¬¶ã2è¹ë�å £%­�®�æ�õh£æ ¬ ç ã2è¹ë¤å £
öæ ¬ ç ã(è
ë�å £
ö÷ â÷ â ò)­¹ê�ä>ã2è�ø%£HôHæ £i¬ ç ­o¬¶ã2è
ë�å £�¢ò)­
ê�ä5ã2èHø%£�ô
æ £i¬ ç ­ ¬¶ã2è¹ë�å £h¢ïf­f£h¢�ã_æ ¬ ç ã2è¹ë¤å £wõ¹ãHùh£>ãHæ�­¤è�£ïf­i£h¢=ãpæ3¬ ç ã2è
ë�å £]õ
ã�ùÍ£5ãHæG­�è�£ùh£i¬ æ £¹ô
öùh£i¬ æ £
ô
öú�âú�â ò)­¹ê�ä>ã2è�ø%£HôHæ £i¬ ç ­o¬¶ã2è
ë�å £�¢ò)­
ê�ä5ã2èHø%£�ô
æ £i¬ ç ­ ¬¶ã2è¹ë�å £h¢ïf­f£h¢�ã_æ ¬ ç ã2è¹ë¤å £wõ¹ãHùh£wç è>ã(å å öïf­i£h¢=ãpæ3¬ ç ã2è
ë�å £]õ
ã�ùÍ£]ç è5ã2å å ö
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JYKML�N×ORQTSJ�KML�N×ORQTS
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ÿ
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üf¬ £ðDå å�¢
ç ô%£HôHæ £i¬ ç ­o¬¶ã2è
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ãh¢Hüi¬ £ ¢
ý¢Hý÷ â÷ â ðDè#£HôHæ £f¬ ç ­ ¬¶ã2è¹ë¤å £%­�®Dã_æ ¬ ç ã2è¹ë¤å £>ä>ã�øwéh£#¢@ä>ã(å å £i¬�æ õ¹ã2è#­¤è�£%­�®�æ õ�£ðDè#£HôHæ £i¬ ç ­o¬¶ã2è
ë�å £#­h®Eãpæ ¬ ç ã(è
ë�å £5ä>ãHøwé�£%¢:ä>ã2å å £i¬�æ õ
ã(è%­�è�£%­�®�æ õh£è�­�è
ã
ï�� ã
ÿC£2è�æ�ç è�æ £i¬ ç ­o¬¶ã2è¹ë2å £h¢�­�®�æ õ�£pæ ¬ ç ã(è
ë�å £2ýè�­¤è¹ã
ï�� ã¹ÿ>£(èHæ7ç è�æ £i¬ ç ­o¬�ã(è
ë2å £h¢�­h®¶æ õh£_æ ¬ ç ã2è¹ë¤å £2ýú�âú�â ðDè#£HôHæ £f¬ ç ­ ¬¶ã2è¹ë¤å £%­�®Dã_æ ¬ ç ã2è¹ë¤å £>ä>ã�øwéh£#£��¤ü¹ã
åHæ ­I­�è�£.­h®¶æ õh£]ç è�æ £i¬ðDè#£HôHæ £i¬ ç ­o¬¶ã2è
ë�å £#­h®Eãpæ ¬ ç ã(è
ë�å £5ä>ãHøwé�£%£���ü¹ã�å�æ ­A­�èh£.­�®�æ õ�£wç èHæ £i¬ ç ­o¬ç ­ ¬ã(è
ë�å £h¢�­�®�æ õ�£pæ ¬ ç ã(è
ë�å £2ýã2è¹ë¤å £h¢�­h®¶æ õh£_æ ¬ ç ã2è¹ë¤å £2ý
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