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EVFhNeCq_�RS?'^V_�ADC'K[Z%J!?�U�¹m�S�O������ù!�S���vEVFK�µ�l%J!^VEG��K�UyJ!P�P�RSLTU'EG?�p�ADRvuoµ�l%JmADEVRS?k��÷q��i
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Z4K�A@NQK�K�? cPhjiRk ��õr��Jm?�U ced �æõr��iz�EG?'P�K�ADC�K�pS^VRSZ%J!^;FTC%J!H=K�R!c�ATC�K�K�LTL\RSL cPhjiRk �æõr�{z ced �æõr�
EGF
Ã%JmA�MrATC�EGF©FTY�R*R!ADC�EV?�p�Y`J�_^GK�J!U�ADR�J�?'K�J!L\^V_�Ã%JmA�cdLTK�µ*l'K�?�P�_�L\K�F\H4RS?'FTKvR!c;ATC�K©K�µ�l%J!^VEG��K�Ut^GEV?�~ni
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c 2*�æõ����8�oö6�Q���r� 9 < �æõ�q�8� 9 X�� ����7��Q���r�T� c 2q�æõ�q��7Ç��� ��³q�
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iv) Output of link without equalization
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>@?�RSL\U�K�LXADRvLTK�U�l�P�KbJ!Foc�J!L�J!F�H=RSF\FTEGZ'^GK�ADC�K�LTK�FTEVU�l%J!^nU�EVF\ADR!L\ADEVRS?rMqJOc�ADK�LXK�µ*l�J!^GEV��JmATEGRS?rMU�l�K�ATR�EG?%JmH�H�LTR!H�LTEGJmADK`LTK�cdK�LTK�?�P�K�F\H4K�P�ADL\l�YyM�NQK�H'LTRSH=RSFTK`ADRîP�^GJ!FTF\EVc�_�FTH=K�Jm~!K�L\F�EG?U�EVû4K�L\K�?qAeP�^GJ!FTF\K�FeJ!P�P�RSL\U�EG?'pBADR[ATC�K�EVL�^GRS?'pBADK�LTY F\H4K�P�ATLDJ�J!?�U�ATR�l�FTK©RS?�K¶LTK�cdK�LTK�?�P�KFTH=K�P�ADLTl'Y cdRSL�K�J!P�CtP�^¿JmFTFv�dATC�KbP�K�?qADK�LeR!cIATC�KbP�^GJ!FTFD��EG?�F�ADK�J!UtR!cIADC�KbFTJ!Y`K¶LTK�cdK�LTK�?�P�KFTH=K�P�ADLTl'Y cdRSL�ADC�KbNeC�R!^GKbH=RSH�l�^GJmADEVRS?ri8��Á�J!CA@KvJ!?'U�ÿbEG^V^GRSEVLTK!M*¹m�S�S�q�
±�ORQ � ¢d¡X¤% �¥� æ�O¤k��ªB«*�a§O¯�¯�¢�¯
{�C�K[F\Y`R*R!ADC'EG?�p�R!c 9 ]4^U9 Y�K�J!?'FhADC�JmAhATC�K[^VRS?�p�ADK�L\Y FTH=K�P�ATLTl�Y R!coATC�KBH�L\R�P�K�F\FTK�UFTEVpS?%J!^�EVF[Y`JmADP�C�K�U ATRîADC�KtLTK�cdK�L\K�?�P�KyF\H4K�P�ATLTl�Y°NeEaADC Jî^GR�N F\H4K�P�ATLDJ!^�L\K�FTR!^Gl'ATEGRS?riÀQRS?�F\K�µ�l�K�?qAT^V_SM%ATC�K
P�^GJ!FTF\K�F�C%J�W!K©ATR�Z4K¶U�K�g%?'K�UyRS?�ADC�KbZ�J!FTEVF�R!cIADC�Kbp!^GRSZ%Jm^4F\C%J!H=K�FR!c�ADC'K�^GR!?�p�ATK�LTY FTH=K�P�ADLTJ'i�{�C%JOA[EGFvNeCq_kATC�K�P�^GJ!FTF\EVg%P�JmADEVRS?�EVF]H=K�L�cdRSLTY�K�U�EG?kATC�KFTH%JmP�K�R!c¶ADC�Kyg%LTF�A�P�K�H�F\ATLDJ!^hP�R*K���P�EVK�?qADFî��K���P�^Gl�U�EV?�p¤0 � ��MXADC�K�U�EGY�K�?�F\EGRS? R!c
ATC�KFTH%JmP�KvU�K�H=K�?�U'EG?�p�RS?�ADC�K©U�K�FTEVLTK�UyFTH=K�P�ADLTJ!^8LTK�FTRS^Vl'ADEVRS?ri
z�EG?'P�K]ATC�KBK�µ�l%J!^GEV��JmATEGRS?�J!^VpSRSLTEaADC�Y RS?�^V_�ADJ!~!K�F
EG?qATR�J!P�P�RSl�?qAhADC�KBcdL\K�µ�l�K�?�P�EVK�F
EV?�J
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Cutting 
the tree

x : male  
o : female

#-ÂËÏ¡Ò~á�âYÒ É ½¾¹QÊ�Ê�ÂËò~Æa¹�º�ÂËÁ�¸;ºpÉ�¼a¼
ÁQÑEº�À¡¼h,Qã'Ê�¿B¼�¹�ÃQ¼aÉUÊaÒ
^GEVY`EaADK�UtZ%Jm?�U Ü� �������  X Þ�M=N�KBU'K�g%?�K]ADC�Kv�G�O¤���¥@¢�¦�� -'§!¦�¥� �§)�s«�¢.-%¯�¥�¦g(*� J!FeADC'KBP�K�H��F\ATLDJ!^�LTK�H'LTK�F\K�?qA�JOADEGR!? Rmc�ATC�K�^VRS?�p�ATK�LTY FTH=K�P�ADLTl'Y ^GEVY`EaADK�UkADR�J�cdLTK�µ�l�K�?�P�_wZ%J!?�UÜ� �������  X Þæisý
K�?�R!ATEG?�p�Z�_�� � Jm?�U�� X ATC�K�cdLTK�µ*l'K�?�P�_ºZ�EG?�FBP�RSL\LTK�F\H4R!?�U�EG?'p�L\K�F\H4K�P��ADEaWSK�^a_�ADR� � J!?�U� X M'Jm?�U�Zq_ c ATC�K
^GR!?�p]ATK�LTY}F\H4K�P�ADL\l�YyM�ADC'K
H%J!L�ADE¿Jm^%P�K�H'F\ADL\l�Y EVFADC�K�?�U'K�g%?�K�U�Zq_=ñ
0��¶ö¼ýb�;{ �Û��� ���o^GR!p ��� � c ��� ������� � X � � c ��� X 7 � ����� � � � ���T�"! ����´q�

NeC�K�L\K#�ÆU�K�?�RmADK�F`P�RS?'P�JmATK�?%JmATEGRS? EG?ºADC'K�F\H4K�P�ADLTJ!^eU�RSY`J!EG?¬iXz�H=K�J!~mK�LTF�J!LTKtL\K�H�L\K��FTK�?�ATK�U·Zq_ÅADC�K�P�R*K���P�EGK�?qATF��kATR ¹!�ºR!c[ATC�K�EVLtH%J!L\ATE¿J!^bP�K�H�F�ADLTJ'MhP�RSY�H�l'ADK�U»NeEaADC � ö ��÷�������J!?'U$ X ö �'��÷��[�h�Si;ÀQ^¿JmFTFTK�F�J!L\K�Z�l�EV^VA]J!P�P�RSL\U�EG?�pyADRîJyP�^Vl�F\ATK�LTEV?�pJ!^Gp!RSLTEaADC�YyM�l�F\EG?�p�ATC�KBp!K�?�K�LDJ!^VEG��K�U�j�J!LTU�P�LTEaADK�L\EGRS?�R!cXJ!p!pSLTK�pqJmADEVRS?Ä�dFTK�K[¾¶H�H¬irð���MNeC�EGP�CyP�R!?�FTEVF\ADFeEV?yY�EG?'EGY�EG��EV?�p©ADC�K©EG?qATLDJO��P�^¿JmFTF�WmJ!LTEGJ!?�P�K!i
>@?ÅRSl�L�K��'H=K�L\EGY�K�?qADF�N�KîC%J�WSKÆl�F\K�U»JwU%JmADJ!Z%J!F\KîR!c]´S��FTH=K�Jm~!K�L\Fw���S�wY`J!^GK�J!?�U�S�bcdK�Y`J!^GK���MSK�J!P�C�R!c4ADC�K�Y H�LTRS?'RSl�?�P�EG?�pBJ©ATK��*AQP�RSLTL\K�F\H4RS?'U�EG?�pvADRvl'ATATK�LTJ!?�P�K�F�NeEaADCU�l�LTJmADEVRS?bcdLTRSYþ¹m�eATR¶ù!¹eF�iOz�H4K�K�P�CBNQJ!F�LTK�P�RSL\U�K�U]EG?©µ�l�EGK�A�K�?�W*EVLTRS?�Y�K�?qAINeEVATCBJ�C�EVpSCµ�l%J!^GEaA@_�Y`EVP�L\RSH�C�RS?'KhJm?�U�EVF�C�K�?�P�K�cdRSL\ATC�J!F\FTl�Y�K�U�ATRBZ=KhL\K�H�L\K�F\K�?qA�JmATEVW!K
R!c8RSL\EGpSEV?%J!^FTH=K�K�P�C ��JmFbJmAbADC'K�EG?�H�l�AbR!c�J�ADK�^VK�H�C'RS?�K�^GEV?�~���i4{�C�K�LTK�FTl�^aADEG?'p�P�^¿JmFTFTEag%P�JOADEGR!?�ADL\K�KR!cfADC�EVFbU%JmA�JmZ%J!FTK�EVFbLTK�H'LTK�F\K�?qADK�UwEG?���EVp�i8¹m�'ir{�C�EVF©ATLTK�K!M8C%J�W*EG?�ptC�EVpSCÆEG?�U'K��îpSJ!H�FJ!Z=RSl'AXADC�K�WmJ!^Gl�K©��¹*MqP�^GK�J!LT^a_�FTC'R�NeFfcdRSl�LfP�^GJ!FTF\K�F�i*{�C�K�FTK¶P�^¿J!F\FTK�F�J!L\KhF\K���l%J!^V^V_�µ�l�EVATKC�RSY�RSpSK�?�K�RSl'FbJ!?�UÆJ�A@N�Rm�@P�^¿J!F\FTK�FbFTP�EVFTF\EGRS?îR!cXATC�KBADL\K�K�Y`JmADP�C'K�FbJ!H'H�LTR���EGY`JmADK�^V_�JY�Jm^GK
ö�cdK�Y`J!^GKhP�^¿JmFTFTEag%P�JOADEGR!?ri
{�C�K�~S��Y`K�J!?�F]J!^GpSR!LTEVATC�Y � Ä K�Z%JmL\A]K�ABJ!^æiaM�¹!�S�S�!Jq�
EG?�EaADE¿Jm^GEG��K�U�NeEaADCÆADC�K�P�K�?qADK�L\F[R!cADC�K�cdRSl'L[P�^GJ!FTF\K�F�LTK�U�l�P�K�F�ATC�KtEG?qADLTJO�@P�^¿J!F\FBWmJ!LTEGJ!?�P�K�J!?�U ^GK�J!U�F[ADRîF\K���l%J!^V^V_�Y`RSL\KC�RSY�RSpSK�?�K�RSl'F�P�^GJ!FTF\K�F�iS��EVpSl�LTKQ¹���LTK�H'LTK�F\K�?qADFsATC�KQF\H4K�P�ATLDJ'Mm^GEGY�EVATK�UbADR]��÷����@�'��÷��e�h�mMP�RSL\LTK�FTH=RS?�U�EV?�p
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#-ÂËÏ¡ÒBáYä�Ò*ì�¼aÑ�¼aÉ�¼�¸uÆS¼+Êp¿�¼�ÆSºpÉc¹�ÁQÑKº�Àu¼
ÑOÁ�ÔuÉ\Ê�Ô¡È�Æa½¾¹QÊ�Ê�¼�ÊaÒ
±�Ojw ³´(e�Ë¥� Rf@¦D¢dª�¢�¦�¢�¤¬«�¢T�Î��¯b���O¤¬�If@¦�¢dª�¢�¦D¢�¤¬«�¢T��¢qpr(�§)�Ë ts�§!¥� æ�O¤
{�C�KîK�µ�l%Jm^GEG��JmADEVRS?ÇY�K�ATC�R*U H�LTK�FTK�?�ATK�U»EG?Åz�K�P�ATEGRS?Å�kNQJ!F�F\EGY[l�^GJmADK�UÇcdRSL�W!JmLTEGR!l�FADK�^GK�H'C�RS?�K�^VEG?�~�F�Mfl'FTEG?'p�ADC�K�U%JmA�JmZ%J!FTK�R!cvz�l�Z'FTK�P�ADEVRS?¸ù�ia�îJ!F�EV?�H�l'A`FTEVpS?%J!^VF�if�%RSLK�J!P�CîF\H4K�J!~!K�L�M=ADC�L\K�K[K�µ*l�J!^GEV��K�L\FhN�K�L\K[P�RSY�H%J!L\K�U�ATR�ADC'KBEGU'K�J!^IK�µ�l%Jm^GEG��K�L�M4l�F\EG?�p�J!FLTK�cdK�LTK�?�P�K�FhATC�K©FTH=K�P�ATLDJ�P�RSL\LTK�FTH=RS?�U�EV?�p�LTK�F\H4K�P�ATEVWSK�^V_�ATR�ñ
� ATC�K�P�K�?�ATK�LfR!c=ADC�K�NeC�RS^VK�P�RSL\H�l�FXEG?�ATC�KeFTH%J!P�KeR!c4ATC�KeH%J!L�ADE¿Jm^'P�K�H�F\ATLTl�Y ���eP�^¿JmFTF��g+� ATC�K©P�K�?qATK�L�R!c;ATC�K©FTK��*��P�^GJ!FTFeR!c�ADC�K©F\H4K�J!~!K�L[��¹�P�^¿J!F\FTK�FD�*+� ATC�K©P�K�?qATK�L�R!c;ATC�K©FTl�Z=P�^GJ!FTFeR!c�ADC'KvF\H4K�J!~!K�L[�d��P�^¿JmFTFTK�F���i
{�C�KbLTK�P�K�H'ADEVRS?�FTEVpS?%J!^VF�J!L\K¶U�K�?�R!ATK�UtLTK�FTH=K�P�ATEVW!K�^V_�Zq_�±�Æ#Ç�È � M�±�Æ#Ç�È X J!?�U�±�Æ#Ç�È&%�i{�C�K�R!l'ADH�l�A]F\EGpS?�J!^oR!cQATC�K�^GEG?'~�K�µ�l%J!^VEG��K�U�Z�_ÆATC�K`EVU�K�Jm^oK�µ�l%J!^VEG��K�L©EGF©U�K�?'R!ADK�UwZq_±8ÆÏËÍÌ�i
{�C�KtFTH=K�P�ADLDJm^�U�EGF�ADRSL�ADEGR!?wZ4K�A@NQK�K�?íK�J!P�C LTK�P�K�H�ADEGR!? F\EGpS?�J!^�±�Æ#Ç�È ¡ ��ª(' ÷�����¹e�D�eøm�J!?�UÆADC�K�RSL\EGpSEV?%J!^�F\EGpS?�J!^oEG?îADC'K`K�µ*l�J!^GEV��JmATEGRS?îZ%Jm?�U�EVFvY�K�JmFTl�L\K�UwJmFvEV?wz*K�P�ATEGRS?k�Zq_kATC�K�P�K�H�F�ADLDJm^QK�L\LTRSL4� ¡ M�U�K�g�?�K�UºJ!FvADC�K`P�K�FTH'ATLDJ!^�U�EGF�A�J!?�P�K�Z=K�A@N�K�K�?º±�Æ#ËÍÌ J!?�U±8ÆÏÇ�È ¡ is��EVp�i;¹S¹�J!?�U ¹!��P�RSY�H%J!L\K�ADC�K`ADEGY�K`J�W!K�LTJ!pSK�F�R!c�ATC�K�F\K�K�L\LTRSL\F�io�%RSL]K�J!P�CFTH=K�J!~mK�L�MrADC�K[ATEGY�K�J�WSK�LTJ!pSK�R!c3� ¡ M¬U�K�?�RmADK�U � ¡ M¬EGF
P�RSY`H'l'ADK�UÆcdL\RSY ����F©R!cfFTH=K�K�P�CJ!P�ATEVW*EVA@_!M;ATRîK�?�F\l�LTK�ATC%JmA�EVABLTK�Ã%K�P�ADF�ADC�K�FTH=K�P�ATLDJ!^�U'EGF\ATRSL\ATEGRS?�Jmc�ADK�LBADC'K�K�µ�l%J!^VEG��K�LC%J!FbL\K�J!P�C�K�U�EaADF
F�ADK�JmU'_îF\ADJmADKmi8>@?îADC�K�FTK�g%pSl�L\K�F�M8K�J!P�C�FTH=K�J!~mK�LvEGF
L\K�H�L\K�F\K�?qADK�UwZq_J[H4R!EG?qA�R!c�P�R*RSL\U�EG?%JOADK�Fb� � ¡ � �*)���i%�%RSL�Y�RSF\A�Rmc�ATC�KbFTH=K�Jm~!K�L\F�M � X J!?�U ��%hJ!LTKbEV?'cdK�L\EGRSLADR � � M�NeC�EGP�CtY�K�J!?'F�ADC%JmA�ATC�K©l�FTK©R!c�U�Eaû¬K�LTK�?�A�L\K�cdK�L\K�?�P�K©FTH=K�P�ATLDJ�J!U%J!H�ADK�U�ATR�ATC�KP�^GJ!FTF\K�F�R!c�FTH=K�Jm~!K�L\F�LTK�U'l�P�K�F�ATC�K�FTH=K�P�ADLTJ!^�U�EVF\ADR!L\ADEVRS?�EV?�ADC'K�K�µ�l%J!^VEG��JOADEGR!?�Z%J!?'Uri²hF\EG?�ptcdRSl�L©P�^GJ!FTF\K�F]EG?�F�ADK�JmUkR!c�A@NQR�J!Y�H�^GEag%K�F
ATC�EGF©LTK�U�l�P�ADEGR!?ri8{�JmZ�^GK`¹yP�RSY�H%J!LTK�FADC�KvY�K�J!?yW!Jm^Gl�K�F¶J!?'U�ADC'K]F�A�J!?�U�J!LTU�U�K�W*E¿JOADEGR!?�FeR!csADC'K]P�K�H�F�ADLDJm^;K�LTLTR!LTFhJ!P�P�RSLTU�EV?�pADR©ADC�Ke?�l�Y[Z=K�LfR!c¬P�^¿JmFTFTK�F�i�{�C�K�EGY�H�LTR�W!K�Y�K�?qAfEGFoY`J!LTpSEV?%J!^�EVc=A@NQR]P�^¿JmFTFTK�FQJmLTKel�FTK�UrMZ�l'Ab?'R!ADEVP�K�JmZ�^GK©cdRSLhcdR!l�L
P�^GJ!FTF\K�F�i¬{�C�K�Y`J!EG?�EG?qADK�LTK�F\AbEVFhADC�JmA¶ATC�K[EGY�H�L\R�W!K�Y�K�?qA
EVFADC�KepSL\K�JmATK�F�AfcdR!LsADC�KeFTH=K�Jm~!K�L\F�NeEaADC�ADC�KeC�EVpSC�K�F\AoWmJ!^Gl'K�FXR!cÕ� � M�J!FXFTC�R�Ne?`Z�_���EGp�iS¹!�
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#-ÂËÏ¡ÒMáQãÎÒ É Á�Ç'¿M¹�ÉcÂ¾Ê�Á�¸HÁQÑvÆS¼a¿MÊ�ºpÉc¹Q½�¼aÉ�É�ÁQÉUÊ�Ø\À¡¼�¸ÙÔuÊcÂ¾¸¡ÏÙä^ÁQÉX&ÐÉc¼aÑO¼aÉ�¼�¸MÆS¼�Êp¿�¼�ÆSºpÉc¹YÒ
ê ¹�ÈM½Ë¼�áâ�¼�¹Q¸;Å¹Q½hÔ¡¼�Ê�¹Q¸uÌ;Êpº�¹Q¸uÌu¹�ÉcÌ;Ì¡¼aÅYÂ¾¹�º�ÂËÁ�¸MÊ¢ÁQÑKº�À¡¼^ÆS¼a¿MÊpºpÉc¹Q½B¼aÉ�É�ÁQÉ�¹QÆaÆSÁQÉcÌMÂ¾¸¡Ï�ºpÁ�º�À¡¼^¸|ÔuÇ3È�¼aÉ
ÁQÑvÆa½¾¹QÊ�Ê�¼�ÊaÒ ë[ÔuÇ3ÈB¼aÉ�ÁQÑvÆa½¾¹QÊcÊp¼�Ê + , -

ä âYÒ¾ä�åQåQã âYÒ â�å�&�ã
á âYÒ¾äD&m(�( âYÒ â�å�(â& âYÒ¾ä�áQå�â âYÒ â�ã�,�â

z�EG?'P�KQR!l�L�pSRSJ!^�EGF;ATR
EGY�H�L\R�W!KfATC�KQATEGY[Z�L\K�P�RSLTL\K�P�ADEGR!?rMOATC�KQEV?qADK�L\K�F�AsR!c%ATC�EGF;RSZ*u\K�P�ADEaWSKK�L\LTRSLfLTK�U�l�P�ATEGRS?`^GEVK�FXEG?�EVATFfF\l�Z*u\K�P�ADEaWSK
EVY`H�J!P�A�iS>@?�ADC'KhP�J!FTKhR!c8JvY�J!^VK
öOcdK�Y�Jm^GKQP�^¿J!F��FTEag%P�JmATEGRS?¬M8EG?'cdRSL\Y�Jm^sK���H=K�L\A��@^VEGF\ATK�?�EV?�ptU�EGUk?�R!A]LTK�WSK�Jm^fATEGY[Z�L\K�U�EVû4K�L\K�?�P�K�Z=K�A@N�K�K�?±8ÆÏÇ�È X J!?�U�±�Æ#Ç�È � MnK�W!K�?�cdRSL�ADC'K]C�EVpSC�K�F\AhK�LTL\RSL�LTK�U'l�P�ATEGRS?�F�i4ÀQRS?�FTK�µ�l�K�?qAD^a_SM4RS?�^V_ADC�K©EV?�ATK�L\K�F\A�R!c�ADC'K©cdR!l�L�P�^GJ!FTFeP�^GJ!FTF\EVg%P�JmADEVRS?�NQJ!F�cdR!LTY`J!^G^a_`K�WmJ!^Gl%JOADK�U¬i
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Speaker B
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