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ojY�gjbXi'm�UXZ§t�Z�ikY[Z&bAm|tagp��	 � chtf� � � � Z3l&opb$ikcd�kZ
m|gQ� 0 opbJ�©� � opb8v¨��opehrXZ�edg�¥¤Z�{¶m�Usojb 1657 ���uZ�m� & � 0 Á � � ��¶t�t�rXY�Z�m|Uso�m¶m�UXZ&{�Z�cqtnopm¶Y�gktwmngkbXZ�chbkm|Z�{�twZGl�m|cdgkb<ojY�gjbXi3m|UXZ
�Jopch{|t#gj�,	 098 	 � �#¬®bQgk{|��Z&{#m�g�XZ&l�cq��Z[¥#UXZ�m|UXZ�{¶m�UsZ�{|Z[oj{�Z��<gj{f� Á(@ cdbAm�Z&{|t�Z&l�m�chgjbst&¢*¥�ZDbXZ�ZG�¨m|g'm|Z&twm;: 	 0<8 	 � : & 1=5> �sojcd{�tngj�t�Z�ikY�Z�bAm|tHchb3m|UXZn¥¤gj{�t~m�»Èl&ojt�Zj¢pt�cdbJl�Zncdm�cqt,ojed¥VoOv�t>�JgAt�t�chxXedZnm�g
oj{�{�opbsijZ¤m�UXZatwZ&ijY�Z�bAm�tHcdbMtwrsl�U§o�¥¤oOv
m|Uso�mno[bXgkb�l�UsZ&l�<jZG�'�Jopch{¤chbAm�Z&{|t�Z&l�m|t&�
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n/2 segments
k1 intersections

?

E1

E2
k2 intersections
n/2 segments

:�chijrs{�Z��j¦ �%g�¥�Z&{�x6gjrsbs��¥#c¹m|U<z£{�ZG��chl&o�m|Z3�agkbXehvj�

	�
�� �������������������� �"!$#&%'�(�����*),+-!$��� � !$���

� gkcht|twgkbXbsopm¤opbJ� Ñ bXg8Z�v8cdb(< - ��/%UsoO�jZ�t�UXg�¥#b§m|Uso�m�/aÀ ��Ç � Á«� ÃhÄjÅ � Â>cqt�oDedg�¥¤Z�{Vx6gjrXbJ�Mcd��¥¤Z�gjbXehvrJtwZVzH{|Z&��cql�opm�Z&t¤�k¢k\nojbs�
�s��zH{|Z&�Xchl&o�m�Z 9a�X{|g��Acq��ZGtum|UXZVgj{���Z�{�gp�Xm|UXZ#twZ&ijY�Z�bAm�t�ojedgkbXi¶o¶�jZ&{wm|chl&ope8ehcdbXZ
�Jojt|twchbXiDm�UX{|gjrXikUMojb'Z�bJ���JgkcdbAm#gp�>twgkY�Z�t�Z�ikY�Z�bAm&�>¬Èm�twZ&Z�Y3t¤bso�m|rX{�ope6m�g3t�Z�Za¥#Uso�m#cqt¤m�UXZ��6g�¥�Z&{¤gj�
m|UXcqt��s{�ZG��chl&o�m|Zaojbs�§cd�um�UsZaehg�¥¤Z�{¤xJgkrXbs�§gkb§m|UXZnm|cdY�Zfl�gkY��XedZ�µ�c¹m~v§l&opb§x6Z�cdY��X{|g��jZG�3c¹��c¹m#cqt¤ok�X��ZG�
m|g
m|UXZam�UX{|Z�Z�4s{�t~mV�X{|Z&��cql�opm�ZGt�� ! b�� gk{wm|rXbsopm�Z�ehvj¢Xo[t�edchijUAmVY[g���c 4Jl&o�m�chgjbMgp�um|UXZ��X{|gAgj�ugp� � gkcht|t�gjbXbsopmojbs� Ñ bXg8Z�v8chb�<'t�UXg�¥�t�m�UsopmnzH{�ZG��cql�o�m|Z 9��XgAZGtVbXgpm�ojedehg�¥¯m�g3chY��X{|g��jZ�m|UXZfehg�¥�Z&{¤x6gjrsbs�N� Ù gjbJtwcq��Z�{
4JijrX{|Za\�¥#UXZ�{|Z¶¥¤ZnUJoO�jZ¶o$4s{�t~mVij{|gjrX�'gp����t�Z�ijY�Z&bkm�t,gkb3m�gk�'gj�um�UXZ�4sikrX{�Zk¢�opbs�§o[t�Z&l�gkbs�3ik{�gkrX�
gj� � twZ&ijY�Z�bAm�t�gkb¨o[t|opY�Z�ehcdbXZfx6Z�ehg�¥ m|UXZ�t�Z�ijY�Z&bkm�t¤gp��m�UXZ 4s{�twmVik{�gkrX�u�

m segments

n segments

:�cdikrX{|Zf\X¦ �ug�¥¤Z�{VxJgkrXbs��¥#cdm�U<�X{|Z&��cql�opm�Z&t @��
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¥¤Z[UsoO�jZ
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�XZ�� gj{|YÉm|UXZ
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:sgj{�m�UXZVt|o <jZ,gp�sl�eqop{|cdm~vj¢OedZ�m�rJt 4J{|twm�l�gjbst�ch�XZ�{>ont�cdY��XehZ�{��X{|gjxXehZ�Y ¥#UXZ&{�Z�¥�Z�UsoO�jZ�gjbXZ�xXedrsZ¤t�Z�ikY[Z&bAm
gkbXehvj�¶TVUsZDchbAm�Z�{�t�Z&l�m|cdgkbstnoj{�Z
{�Z&�Jgk{wm|Z&�<x8v¨l�opeql�rsehopm�chbXi3m�UsZ�� �7���§t�Z�ijY�Z&bkm¶gp� !#����TVUXcqt�twZ&ijY�Z�bAm&¢
�XZ�bXgjm�Z&� B À!#��Â�¢�cht�gkx�m|ojcdbXZG�½x8v«�XrJtwUXchbXi !#����g�¥#b8¥¤oj{|�stDoktDYDrsl�U´ojt[�JgAt�t�chxXedZk¢,�X{|g��8ch�XZ&�«m|Uso�m
B ÀA! � Â <jZ&Z��stnm�UXZ3t|opY�Z
ehZ��ômfZ&bs���6gjchbkm�okt�! � opbs�²��g8Z&tabXgjmachbAm�Z�{�t�Z&l�m�twZ&ijY�Z�bAm�tnm|Uso�mD! � ��g8Z&tabXgpmchbAm�Z&{|t�Z&l�mf·FtwZ&ZF4sijrX{|Zf�kº��

e

f(eb)

b

:�cdikrX{�Zf�s¦£TVUXZaÒsg8gj{�t�Z�ijY�Z&bkm�· m�UXZ�l�cd{�l�ehZ&t#l�gj{|{�ZGtw�6gjbs�§m�g�ijg8g��McdbAm�Z&{|t�Z&l�m�chgjbst�º

TVUXZ²Òsg8gj{�twZ&ijY�Z�bAm<l�opb�xJZ¾l�ojehl�rXehopm�ZG�¯rst�cdbXi±gjbsedv±m�UsZI4s{�twm'm�Us{�Z&Z$�X{|Z&��cql�opm�ZGt��5:�cd{�t~m�¥�Z
�XZ�m�Z&{�Y�chbXZ#m|UXZn{|Z&�3t�Z�ikY[Z&bAm£m�Usopm�cqt£chY�Y[ZG��cqo�m�Z&edv[x6Z�ehg�¥³m|UXZnehZ��ôm¤Z�bs�X�JgkcdbAm�gj� ! � �>TVUXZ�b'¥�Z�Y�g��kZ
�Xg�¥#bA¥Vop{��Xt�rXbAm�cheX¥¤Z#{�ZGojl�UDoa{|Z&��t�Z�ijY�Z&bkm>m|Uso�m,��g8ZGt>bXgpm£chbAm�Z�{�t�Z&l�m ! � � � ZVm�UXZ&b3Y�g��jZVopehgjbXiam�Uscht
t�Z�ikY�Z�bAmfrXbAm�che,cdm|tf{|cdikUAm�Z&bs���6gjchbAm&�MTVUschtf�s{�g�l�ZG��rX{|Z�chtf{|Z��6Z&opm�ZG�²rsbkm|cde,¥�Z3Z&bsl�gkrXbAm�Z�{�m|UXZ§{|cdikUAm
Y�gAt~mV{�ZG�§Z&bs���6gjchbkmG�£��gjm�Zam�Usopm B À!#��ÂHUsokt,m|UXZft�ojY�Zat�Z�m#gp��ijg8g��§chbkm|Z�{�twZGl�m|cdgkbstVojt !#��� >�Z&bsl�Zk¢�¥�Z}~rJt~m�bXZ&Z&�Mm�g�{|Z��6gj{�mVm�UXZGtwZ�chbkm|Z�{�twZGl�m|cdgkbstV¥#UXchedZ�l�gjbstwm�{|rsl�m|cdbsi
m|UXZ�Òsg8gj{�t�Z�ikY[Z&bAm&�
¬®b²m�UXZ[ijZ&bXZ�{�ope>l�oktwZD¥#c¹m|U©t�Z��kZ�{�ope�xXehrXZ[t�Z�ikY�Z�bAm|t&¢*c¹m�t�Z�Z�Y3t���c 3§l�rXedm�m�g�Z%3§l�chZ�bAm�ehvQl�gkY��Xr�m�Z

m|UXZ�Òsg8gj{�t�Z�ikY�Z�bAm|t#oktVm�UXZ&vMoj{�Zf��Z�4sbXZ&�<ojxJg��kZj� � Z�m�UXZ&{�Z�� gj{|Za{|Z�eqo�µMgjrX{���Z�4sbXcdm�chgjbQojbs�<opehedg�¥�o
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