
���������
	�����������������������! 

"$#&%&')(*',+.-0/
1 -02&-034(65&798:5)7;7;<

= >@?6ACBDA�EGFIHJE:KML�N6OPACHJFRQSBDTSLVU0W4N6XMLYB6LZE9U[H.F]\_^ `
acbedgf)d4hjilkmhonqpsrutvdJkIixwef;yepIzo{|re}�p~fupIhoz�ksix������y�k�t�wen�d�r�zVh�d4t�d�{|�sd���p~{�r��)wed�rut�dJksi
zobud�h�pIre}mdPkIi�wef;yep�z�{�ru}.{|r�}sd4red�h�pI���
pm�:�skmw�t�psr~�jd4d�{|r~�9{�}mwehod.�s�mzobedVpsyey�{�zo{|ksrqksi�zobed
red4��ruk�yed�bups�:ksre�|�Jn�k�y�{��ud4ygz�bed���pI�&d��)kIi�rek�y�d4� y�d4��tvd4ruy�d�ygilhokmn¡zobud�p�i¢z�d�ho£¤�o{|�e��{|re}��
kIi0red4�¥rek�y�dZ{|r6��f)¦u§V�x�

¨©r,zobu{|�.dvª�f)d4ho{|n�d�r�z4�9z�bed�r�wen.�&d�hJkIiPrek�y�d����Pbe{�t�b«hod�tvd4{��md4�ZpS{|r��uwed4rutvd~kIiczobed
h�pIre}mdqkIi�wef;yep�z�{�ru}��¬pm�.t�bupsre}sd�y��0pIruy,feh�k�tvd��o�o{�ru}6zo{|ngd��¬pm��n�d4pm�jwuhod�y��6� d�w)�jd�y
���&d�r)t�b®¯��° ps�Zp��&d�rut�bun�psho±��jwe{�z4��acbud��ot4pI�|d.i²pmt�zokmhZkIi¬zobed�yup�z�ps�ups�odg{|�Z³u� ³u�s�gzobed
y�k�tvwungd4r�z��j{|´�d�{���pI�&ksw�zZ���«�

acbedghod��jwu�¯zZ{��V�obek��Pr�{�r,a
ps�e�|d��m�Jacbedgn�d4ps�oweh�d�n�d�r�zVzo{|n�dg{|r�zobedgz�ps�e�|dJ{��Vzobed
�owenµz�kIz�ps�Gfeh�k�t�d4���j{|re}�zo{|n�d�p�zZz�bed�zo{|n�dqkIicf)d4hjilkmhon�{|re}Stvksr�z�{�r�wekmwu�j�|�S{|ru�jd4hjz�{�kmr�ksi
reksz�pg�o{|re}s�|d�rek�y�dZ�ew�z�p��owe��zoh�d�dm���Pbe{|t�b6tvkmru�o{|�jz��cksi
z�behod4d�rek�y�d4����³.z�{�n�d����
acbed��owe�u�jzoh�d�dVzok�{|ru�od�hoz

¶�·m¸e¶¹ º
»�¼�½*¾ ¿e½

¨©r6zobu{|��dvª�f&d�h�{�n�d�r�z��udvª�z�hod4ngd.f)d4hjilkmhonqpIr)tvd.y�d4}sh�psyepIzo{|ksr6pst4tvksn�fupsr���{|re}�z�kqzobed
{|rutvh�d4pm�jdV{�r�z�bedZr�wen.�&d�h�ksi
rek�y�d��ckIi9zobedZ{|r��uwud�rut�dZh�psre}sdV�¬pm�crekIz�pmt�tvd4f�zod�y��

N6 N9 N12

InsertBefore
  (N9,N15) 1.1

1.1.1 1.1.2 1.1.3

1.1.2.1 1.1.2.2

1.1.2.41.1.2.3

1.1.2.3.1
1.1.2.3.0

N15

Influence of
updating

�9{�}mwehod��mÀ0�
pI�&d���wuf&yepIzod��

�



a9pI�u��d��sÀ��:ª�f)d4ho{|n�d�r�z�ps��hod��jwe��z��cksi
fupshjz�{|ps��wef;yep�z�d4���²n����
acbed�r�wen.�&d�h�kIi
ruk�yed4�P{|r�zobedZ{|r��uwed4rutvdZh�pIru}sd d���pIf)�jd�y�z�{�n�d�� ��� ksrut�d�f)d4h�rek�y�d��²nq���

³ ���
	 ��	s³
�	 �e� � �e��³
��	 �e�
	 �e���
�	I³ ��³e� � ���m³

� A�FIA�EGA�N6OPA��
��v°Z���¬d�r)t�b�buksn�d�fupI}mds��b�zjz�f�À
����y��®� w��cp�zod4ho�|k�ku� t�p���yey��enq���*feh�k�� d�t�z����*ª��&d�r)t�b��

�


