
��������� 	�
�
�
�
 ����������� ��������������� ��� ��� ����!#"�$%���'&(����)*)+�����,���%� ������!#�-�.����/#!#���0��!#�����,
 ���.&(�1
�


243 57698;: 8<3>=@?A8<3CB DFEHGJI�K LM89NPORQS6<=TN+8U?A89IWV-XZY
2[NP\SIRN+I]\ ^_?+?AN+8a`bQC?AI cdNA=e: : =TN*V

fhgjilknmWo;prq<s�i 	utjv o;prwrxygji{z|qT}Wq~kj�yqu��� tj� o;z<o<w�gji����To<il�Uxj��i � t
� o;z|�Uwrgji��Wo<�~i{��o;s�o;��o<kj� � o;zhx���o v o;p�ou��o<�To~�

�9�]�.���{���������{���] �¡�¢� �£u�9 �¤¥¢� �£u�9 �¤§¦<¨�©~¨u�
ª�«a¬|­;®�¯u°�¯;±1²0±1²�³�´9¬<­aµ<¶<­·²�«�¸.²�¹9º»<�P¦~¨�©~¨u�@¼P½U�U¨U�¿¾���½�Àr�|���ÂÁP �¡¥Ãh¾�� �r�h¾��

¨U�h½Z¢���¾0Ä~�¿ UÅÆ ÈÇ9��¤1À���Ä~�É£9¨uÊ·¨�¤§¦<¨�©~¨u�
Ë ­9ª|Ì~­uÍ�°<¹<«�¯a±U¬Î²�«�¸.²�¹9ºÏa�R¢� %£U�9 ÐÀ�������ÁA �¡�¢���¾0Ä~�¿ uÅÉ ÈÇ9��¤¥¢� �£u�9 �¤§¦<¨�©~¨u�

¯rÑh« Ë~Ò °�¸<±1²�¬h¯�¬ Ò ¸%Ó§²�«�¸.²�¹9ºÔ��§Õ��{�ÖÇ;¨U�Â¨×�(���{�U�r�����{����¤.Õ��{�ÖÇ;¨U�Â¨�¤§¦<¨�©~¨u�
Ó�« Ë ¯%Í�«;®<«<°�¯ Ò ²�ª�¯<¯ Ë «u¬|«~´�³§²�«�¸.²�¹9ºØa�P¦~¨�©~¨u�@¼P½U�U¨U�¿¾���½�Àr�|���ÂÁP �¡¥Ãh¾�� �r�h¾��
¨U�h½Z¢���¾0Ä~�¿ UÅÆ ÈÇ9��¤1À���Ä~�É£9¨uÊ·¨�¤§¦<¨�©~¨u�

µ|«9¬|«a¶|«�Ñ¿«<°<¹<«�¯a±U¬Î²�«�¸.²�¹9º

Ù�Ú¿Û�Ü�Ý�Þ<ß%Ü
àÎá�âaã�áÂã�â�äråÂå�á�æÖç;èaå�ã�é�á�ä�ê�êëä�á�ì�í àïî·ð§ìhñóò�á1ì�ôaò%á�åÈõjä�áÂãïä+è;ì�ã0ñóè9ö~÷ÈöÉä�ìÂì(ò�ñ�ä�åÂå�á�æÖçaèaå�ã�é%á�ä�ê�êëä�á�ì�ílî·ð§ì�õÈøù ò%áPì�ò%ê�ã�ä�åÂå�á�æÖçaèaå�ãëé%á�ä�ê�êëä�á�ì0ú�ã�û%ã�ü@å�ô;ò�è;é%ô�å�ô;ã0ýþä�áÂã�ü;ò�å¥÷ÈæÖá�÷0è9öÉä�á�ú(àïî·ðÿ÷ÈæÖá�÷0èaöÉä�á�æÖå�ý@å�ã�ì�åPáÂã��~ò%á�å�ìå�ô<ä�å�å�ôaã0ý�ä�áÂã+ü;ò�å�ò%á�â9ã�áÂã�âWä�ü<â�ñóä�æ öÉì·å�ò¥é�ã�ü;ã0á�ä�å�ã+ä�åÂå�á�æÖçaèaå�ã*ã�û�ä�öÖè<ärå�ò%á�ì�ç~ã�÷�ä�è<ì�ã+ì�ò�ê�ã+ä����aáÂò��9æÖêëäråÂæÉò�üæÉüUå�áÂòuâ9è<÷0ã�ì ÷ÈæÖá�÷0è9öÉä�á�æ åÂæÖã�ì�íl÷�ä�ö öÖã�â��	��

�����������������������	������æÖü å�ôaæÉì��<ä �~ã�á�õÈø ù æÖá�ì�å"!(ã�â9æÉìÂ÷0è;ìÂìRå�ô;ä�å æ å æÆìì�ò%ê�ã0åÂæÖê�ã�ì�âuæ$#�÷0èaö å�ñóò�á%�aáÂò%é�á�ä�ê�ê�ã�á�ì(å�ò¥ãÈöÖæÖê¥æÖü<ärå�ã§å�ý��~ã'&¥÷�æÉá�÷ÈèaöÉä�á�æ åÂæÖã�ìïçUýëô;ä�ü<â|ø)(9ã�÷Èò%ü<âuö ýUúaæÖüÐò�á�âaã�áå�òTáÂã�âaè<÷ÈãWå�ôaæÉìÐâuæ$#�÷0èaö å�ýUú*!(ã+�aáÂò,�~ò%ì�ã�ä üaã�! î·ð ÷ÈöÉä%ìÂìW÷0ä�ö öÖã�â àïî·ð'-]å�ô<ärå.�aáÂòuâaè;÷0ã�ì�öÖã�ìÂìëå�ý��~ã/&÷ÈæÖá�÷0èaöÉä�á�æ åÂæÖã�ì§å�ô<ä�ü�àïî·ð0!�ô9æÖöÖã1�;áÂã�ì�ã�áÂûUæÖü;éëå�ô;ã2�~ò�ì�æ åÂæÖû�ãA÷�ô;ä�á�ä%÷�å�ã�á�æÉì�åÂæÆ÷¥ò�ñ�à·î·ðPø�àïî·ð'-¥è<ì�ã�ìÎä.3,��4657�,�

8 �9

��: 8 ��:;���"3�����

<�=?>A@ å�ô<ä�åB�;áÂòrûUæÆâ9ã�ìAä ü;ã�! ä��
�;áÂò��uæÉêëäråÂæÖò%üZä�öÖé%ò�á�æÖå�ôaêWú)!�ô9æÉ÷�ô�æÉì¥â9æ�C|ã�áÂã�üUå¥ñÆáÂò%êå�ô;ã¥ã��uæÉì�åÂæÖü;éWð§îïð ä�ü<â"Dyö æFE G�æÖé�äRì�ýaì�å�ã�êëì0ø2H@ã¥äröÉì�òRì�ô;ò�!Hå�ô<ärå?!1ã¥ò�çaå�äræÉüaã�â�é�òUòuâþáÂã�ì�è9öÖå�ìI!�æ å�ô�ò%è;áã����~ã�á�æÖê�ã�üUå�ä�ö|æÖêJ�aöÖã�ê�ã�üUå�ä�åÂæÖò�ü�ø

KML NPO.QSRST"UWVYXIQSZ[T.O

\^]�_a`�]�`�_cbed�d�]�fFgihad�`+j
]�b�klklb�]�mlno\2p2q^mJrts
]Mm�uvs
]�d�w^f�x�d�]�s;_ihvy[`,_zg
{c|Ab
m�d�`�xvmJf�x~},�����z� |Ab�m����,�'b�]�`"bWhvm�`[r�hv�
y[��b�m�mIser*bed�d�]�fFgvhvd�`Jj
]�b�klklb�]�m�� |Ax;hv���,�7� |Ax;h��a}��%n�p2q^mIrts
]'m�uas
]�d�w��im�f�xvy `��

� \2p2q^m'b�]�`B�Fb
]�j
`1`,xas
hvj
u+d�slfFxiy[��hv_a`Aklb�x�{"�v]�b�y d�f�y b��Pp2q^m �

��� uv`/�v]�s�ga�F`�k���ua`�d�ua`,]Jb�j�fF��`�x�p2q�fFmBs�]�_a`,]�`,_Wf�mA_a`,y[f�_a`�_�fFxc��s��F{axas
k.f�be�*d�f�k.`lrts
]Bd�ua`/m�fF� `ls�rId�ua`
p2qM�

� \2p2q^m'y b
x+b
had�s�klbed�f�y b����F{/j
`�xa`,]�b�d�`^`[�/y[fF`�x�d�bed�d�]�fFgihad�`B` ��b��Fhvb�d�s�]�m��

� \2p2q^mJb�]�`.��`������om�hafFd�`,_Wrts�]1f�xvy�]�`,kM`,x�d�be��b�d�d�]�f�gvhad�`.`���be��hvbed�f�s�x d�`�y�uvxaf�¡;ha`�mBd�uvbedJklb�¢�`lf�dJ��s
m�m�f�ga�F`.d�s
j
`�xa`,]�b�d�`^fFx�d�`�]�b�y[d�f��
`J�v]�s
j
]�b�klk.fFxvj£`�x��;f�]�s�xvk.`�x�d�m'm�hvy�u�b�m'm�{;x�d�b�¤;��s�]�fF`�x�d�`�_�`,_af�d�s
]�mA� ¥ � ��¦����

��§



¨;uaf�x+©^bed�s
]�f9�a|Ab�d�m�hvuaf�¢es/q1s
xv_as��J� � b�¢6b
m�uaf«ª7klb�f��,hvk.f9� � b�¢�`�m�uaf­¬1b�j�fF�Ib
]�bMb�xv_ � b�¢;ha{
bM|Abed�b6{
b
k.b

® s
]Jm�s
k.`�bed�d�]�fFgihad�`lj
]�b�klklb�]�m��«` ��`,x d�uas
hvj
u�d�ua`�j�]�b
k.klb
]�m^b�]�`�xas�dJy[f�]�y ha��b�]��¯\2p2q°y[f�]�y ha��b�]�f�d�{�d�`�m�d
r�befF��m'd�s�j
`�xa`,]�b�d�`Jbed�d�]�fFgvhvd�`A`��6b��Fhibed�s�]�m�� � uaf�m2]�`�m�ha�Fd�m?r�]�s
k±d�ua`Ab
�v�v]�s6¤;f�klbed�f�s�x"s�rSb�d�d�]�f�gvhad�`M_a`���`�xv_v`�xvy f�`,m
d�uibed^fFmB]�`�¡;haf�]�`,_�fFx s
]�_a`�]1d�s�]�`,_vhvy `Md�s�b+�is
��{axas�kMf�be�Sd�fFk.`.d�ua`ly[s�k.�v��` ¤;fFd�{�ser�d�ua`l_a` d�`�]�k.fFxvb�d�fFs
x ser%d�ua`
bed�d�]�fFgihad�`?` ��b��Fhvb�d�fFs
xMs
]�_a`�]��²ªor­xasJb��v�i]�s6¤af�k.b�d�fFs
x£fFm*hvm�`�_P�ed�ua`��i]�s�ga��`,k³g�`�y[s�k.`�m*´Wµ^��y[s�k.�v��`�d�`��)ª7xlm�hvy�u.b
y b
m�`
��d�ua`2j�]�b
k.klb
]*fFmI_a` ¶�xa`�_"b�m�·	��s�]�_v`�]�`�_lp2q^m1� ¸ ® �
¹6���Sª7x�d�ua`1klb�x;hvb��is�rPd�ua`J¨�{ax
d�ua`�m�fF� `�]?q1`�xa`,]�b�d�s�]�º¼»
no¨iq�rts�]2m�uas
]�d�wB� q^]�b����,�o�­y[f�]�y�ha�Fb
]�fFd�fF`�m2_vha`Ad�s/d�ua`Mb��v�v]�s6¤afFklb�d�fFs
x�hvm�`,_�b�]�`Ay b����F`�_ ����©~�ÐÏ@¾r�{�0¾[½~ÅÉ¨u���{��� �r� ��ª7x
d�uvfFm��ib���`�]��a��`^rts��F�Fs��¾d�uv`M¨vqM¿ m�d�`�]�k.fFxvs��Fs�j�{
�

|Ab�m�d�`�xim^m�d�b�d�`,_Wf�xÀ� |Ab�m����,��d�uvbedBd�{a�i`�§Yy[f�]�y ha��b�]�f�d�f�`,m1him�hvb����F{ _asYxas
d^say�y hv]^f�x��v]�b�y d�f�y b��Sb
�v�a�FfFy�bed�f�s�xvm
m�hvy�uJb�m¯y[s�k.�vf��F`�]�m � � uafFm¯klb6{^g�`Id�]�ha`�rts�]²_a` ¶�xaf�xaj1�v]�s�j�]�b
klkMf�xaj'��b�xaj�hvbej
`�m��,gihad¯b
mP�I`�m�uas��c�Fb�d�`,] �6fFd²f�m)xas
d
be�F�?b6{;m�d�]�ha`2��ua`,x"_a` ¶�xaf�xajl�v]�s
j
]�b�klk.fFxvjJ`�x��;fF]�s
xvk.`,x
d�m%hvm�f�xaj£d�ua`J¨iqM�;p1y[d�hvbe�F��{
��r�]�s�kÁs�hv]�`[¤v�i`,]�fF`�xiy[`2f�x
f�k.�v��`,kM`,x�d�f�xaj1d�ua`?Â p2q1¸I¹2`�_vf�d�s
]'� ¨;|A���6�7� q1ª�¨;|A��§6�7� ¬Jq1ª�|A�����a�I`�s�gvm�`�]���`�_Ad�uvb�dSklb
x
{Jd�{a��`I§^y[f�]�y ha��b�]�f�d�f�`,m
y b
xMb
�v��`�b�]*b
xv_.d�uvb�d�` �Ff�kMf�xvb�d�f�xajAm�hiy�uMy fF]�y ha��b�]�fFd�fF`�mSf�m�bBd�f�k.`�y[s
xim�hvk.f�xajA�v]�say[`�m�mSgvb�m�`�_.s�x.�i]�s
j
]�b�klk.`�]�m ¿
d�]�f�be�­b�xv_�`,]�]�s
]��¯ª7x�s
hv]Ib��i�v]�s�b�y�u«�;�v]�s�j�]�b
k.k.f�xajJ`�x��;f�]�s�xvk.`�x�d�mIb�]�`2]�`��v]�`�m�`�x�d�`,_/b�mIbed�d�]�fFgihad�`^d�]�` `,m � � ua` {
uvb6�
`1m�y bed�d�`,]�`,_/m�`,klb�x�d�f�y m?m�fFxvy `1d�ua`Jhvm�`[r�ha�«f�x;rts
]�klbed�f�s�x�fFm?m�y b�d�d�`,]�`,_"b
mIb�d�d�]�f�gvhad�`1��be��ha`,m�s�x/d�ua`Jbed�d�]�f�gvhad�`
d�]�` `,m �¯ª7x�y[s�x�d�]�b�m�d ��y s
kl�afF��`,]�m�uib6��`'j
b�d�ua`,]�`,_lm�`,k.b
x�d�f�y m�b
m�y[s�k.�vf��F`�_�y s;_v`�m�b
]�`�m�d�s�]�`,_Mf�x�bA]�s;s�d�bed�d�]�fFgihad�`
�
� ua`Am�y b�d�d�`,]�`,_�fFx;rts�]�klb�d�fFs
x�fFm2��f�¢e`���{+d�s/g�`£_a`,m�y�]�f�gi`,_�b�m'f�xv_a`,�i`,xv_a`,x
d2d�uv]�`�b
_vm'ser�b�d�d�]�f�gvhad�`M_a`���`�xv_v`�xvy f�`,m
]�`�m�ha��d�fFxvj�f�x~klb�x�{�d�{a��` §zy[f�]�y�ha��b�]�f�d�f�`,m � � ua`W�ihv]���s
m�`�serBd�uvfFm+�vb���`�]�f�m�d�szfFx�d�]�sa_vhvy `Wb�d�`�y�uvxvfF¡;ha`�rts�]
]�`�_vhvy fFxvj.d�ua`A�v]�s
ga�F`�k±y b�him�`,_+g�{/d�{a��`A§.y fF]�y hv�Fb
]�fFd�fF`�mIf�x�\2p2q^m��

p2mB_a`�m�y ]�f�gi`,_Wf�xÃ� ¸ ® �
¹,�o�Pb�]�]�b�xaj
`�_Ys
]�_a`,]��F{�p2q^m2Ä;d�uvb�d1f�m �Pb
x p2qÅ��uv`�]�`Mb��i�v]�s6¤af�klbed�fFs
xYf�mBhvm�`�_ b
xv_
`[¤ad�]�b�n��;f�]�d�hvbe�tw^_a`���`�xi_a`�xvy f�`,mAb�]�`lb�_v_a`,_ f�x�s
]�_a`�]^d�s�` �FfFk.f�xvbed�`.d�{a��`/§Yy[f�]�y�ha�Fb
]�fFd�fF`�m7Ä�fFmB`,¡�hvf���be�F`�x�dJd�s�·	�
s
]�_a`,]�`,_�p2q^m � � uaf�m1r�b�y d1f�kl�a��fF`�m^d�uvbedBd�uv`.�v]�s
gv��`,kÆser�` �Ff�kMf�xvb�d�f�xaj+d�{a��`�§"y[f�]�y ha��b�]�f�d�f�`,m2f�m^©2Ç%�oy s
kl�a�F` d�`
�
� u;hvm���f�xvm�d�`�b
_Bserv`���f�k.fFxvb�d�f�xaj2b����
d�{;��`%§�y fF]�y hv�Fb
]�fFd�fF`�m«f�x�n��v]�s�gvb�gv��{iw¼` ¤a��s
xv`�x�d�f�be�ed�fFk.`
����`��Is
hv�F_B�FfF¢�`*d�s2¶�xv_
g�` d�d�`�]1b��v�v]�s6¤afFklb�d�fFs
x�fFx���s��F{axas
k.f�be�)d�f�kM`
� � ua`A` ¤;f�m�d�f�xaj/¸%�FftÈ6É²fFj
b�� ¸%�Ff$�7� |Ab�m����,�¯b
xv_ q^p2qÆ� |Ab�m��e¦6�¯uib6��`
b�xYb���j
s
]�f�d�uvk�d�s/_as/fFd�fFx���s��F{axas
k.f�be�Pd�fFk.`
Ê�Ë�hvm�d2bertd�`�]2d�ua`My[s
kl�vhvd�bed�f�s�x�ser*d�ua`M�vb�]�d�fFd�fFs
x+rts
]  U�¿� m�{;kMgis
�
n�f�� `��F��gi` rts
]�`"d�uibed.ser�d�uv`+�vb
]�d�f�d�f�s�xcrts
]Md�ua`Yxa` ¤;d.m�{akMgis
�	w��*d�ua`�{�rt`�`�_vgib�y�¢cxa` ��_v`���`�xv_a`,xvy[fF`�mly s
kl�vhad�`�_
r�]�s
k°d�ua`A�vb�]�d�fFd�fFs
x�b�m?f�rSd�ua`A_a`,�i`,xv_a`,xvy[fF`�m�b
]�`J_af�]�`�y[d?s�xa`�mBn9f9� `���b
m'b�haj�kM`,x�d�f�xaj�_a`���`�xv_v`�xvy f�`,m�w��

Ì `.�v]�s��is�m�`Ab"xa` �³p2qÁy[��b�m�m^\2p2qJÍMd�uibed1�i]�sa_vhvy `�m2��`,m�m2d�{;��`£§+y[f�]�y�ha�Fb
]�fFd�fF`�m�fFxWb"_af$Î­`�]�`�x�d��?b6{/r�]�s
k
d�uv`�b�g�s���`?`[¤af�m�d�fFxajJm�{am�d�`�klm ����uaf��F`2�v]�`�m�`�]��;fFxvj1d�ua`'j�s;sa_My�uib�]�b�y[d�`�]�fFm�d�f�y m¯s�rP\2p2qM��\2p2qJÍ�uvb
m*d�uv`?rts��F��s��'f�xaj
y�uvb
]�b
y[d�`,]�f�m�d�f�y m��

��� uv`A�v]�s�ga�F`�k°f�rSb
x+p2q³f�m1\�p2qJÍAf�m�_a`�y fF_v`�_+fFxY��s��F{;xvs
k.fFb��«d�f�k.`��

� ªor�d�ua`Mj�fF��`�x�p2qÏfFmJ\�p2qJÍa�id�ua`._v`�y[f�m�f�s�xW�v]�s;y `�_vhi]�`£b��Fm�s"y s
kl�vhad�`�m1d�ua`.�vb�]�d�f�be�)s
]�_a`�]2ser%bed�d�]�fFgihad�`,m
d�uvbed�y�b�x�gi`Ahim�`,_+d�s�y[s
xim�d�]�hvy d?��f�m�f�d�m�`�¡;ha`,xvy[`,m �Sª7x�d�uaf�m���s�f�x�d �¼\2p2qJÍJf�m'd�ua`Am�b
k.`Bb
m2\�p2qM�

� \2p2qJÍ£fFm'bl�v]�s
��`�]'m�hv��`�]�m�`�d?ser%\�p2qM�

� ª7xY\�p2qJÍa�
d�ua`�]�`Bb�]�`2�F`�m�m%d�{a��`^§.y[f�]�y�ha��b�]�f�d�f�`,m%d�uvb�x"fFxY\�p2qM��¸�m��i`,y[f�be�F��{
�
d�{a�af�y b��­d�{;��`B§£y[f�]�y ha��b�]�f�d�f�`,m
b
�v��`�b�]�f�xaj/f�x�\2p2q�_iha`Md�s"d�ua`£f�xv_a`,�i`,xv_a`�x�d^d�uv]�`�b
_vm1ser%bed�d�]�fFgihad�`._a`���`�xv_v`�xvy f�`,m^_vs"xas�dBb��i�i`,b�]�f�x
\2p2qJÍ;�

� ua`J]�`,m�dIser¯d�ua`J�vb
�i`,]?fFm?s�]�j�b�xafF� `,_/b�m�rts��F�Fs���m �%¨�`,y[d�fFs
xY¹MfFx�d�]�sa_vhvy `�mIs
hi]Ip2q³xas�d�bed�f�s�x«�Sª7x�¨;`�y[d�f�s�x"§i�
�I`^�v]�`�m�`�x�d�d�ua`J_a` ¶�xafFd�fFs
xvmIser�\^]�_v`�]�`�_/p2q^m��ap2]�]�b
xaj�`,_�s
]�_a`�]��F{lp2q^mJ� |Ab�m����,�o�i·��os
]�_a`�]�`�_�p2q^mJ� ¸ ® �
¹6�«b
xv_
d�uv` f�]%�v]�s
��`�]�d�fF`�m��)ª7x"¨;`�y[d�f�s�xl¦i�
��`�f�x�d�]�sa_vhvy[`B\�p2qJÍ^b
m%bJxa`��Ðp2qÑy �Fb
m�m�� � ua`2gvb
m�f�y?fF_v`�bAg�`�uaf�xv_+\2p2qJÍ1f�m
d�sAhim�`�d�ua`�j
��s�gvbe�v_a`,�i`,xv_a`,xvy[{.j
]�b��vu�ÒBÓ+Ô d�s£y[s�xvm�d�]�hiy[d*d�uv`�`[¤ad�`,xv_a`,_�_a`���`�xv_v`�xvy {Mj�]�b
�vulÕAÓ/µl��¨�`�y d�fFs
x
Ö j
f��
`�m2s
hv]2`[¤v�i`,]�f�k.`�x�d�b��*\2p2qJÍlf�kl�a�F`�k.`�x�d�b�d�fFs
xWgib�m�`�_�s�x�d�ua`/¨�{ax�d�ua`,m�fF� `,]^q1`,xa`�]�bed�s
]�º�»Æ� q^]�b��
�6�Sb
xv_
bcj�s;sa_~]�`�m�ha��dlrts�]/s�hv]�Â p2q1¸?¹�`�_afFd�s�]�� ¨�|A���6�7� q1ª�¨�|A��§6�7� ¬Bq1ª�|A���,����¨�`,y[d�fFs
x~��s
had���f�xa`�m"d�ua` ¸%�Ff	È�É²fFj
bv¿ m
b��i�v]�s6¤af�klbed�fFs
xYb���j
s
]�f�d�uvk��¼b
xv_Wy[s�kl�vb�]�`�mB\�p2qJÍlb
xv_W¸���ftÈ6É)f�j�bv�^¨;`�y[d�f�s�x���m�hvklklb�]�f���`�m1s
hv]1y[s�xvy[��hvm�f�s�xvm
b�xi_�j�fF��`,m�d�uv`^_af�]�`�y[d�f�s�xvm�serPs
hi]�r�had�hv]�`1�Is
]�¢¼�*¨�`,y[d�f�s�x/�Af�m?b�x/b
�v�i`,xv_af�¤�d�uvb�dI�v]�s��;fF_v`�m%b
x�`[¤vb
k.�v��`1ser)p2q
y b����F`�_�ÒB×���ÒB×Bf�m�\�p2qJÍ£gvhad�xas
d'\2p2qMÊafFdIfF�F�Fhvm�d�]�bed�`�m?uas��¾g�s�d�u+k.`�d�uasa_vm?s�r*\2p2qØb�xv_�\2p2qJÍJ�Is
]�¢Mrts
]'b
�Ff�d�d��F`J�Fb
]�j
`�]?p2qØd�uvb�x�d�uv`Js�d�uv`�]?`[¤vb
k.�v��`,m?j�fF��`�x+f�x+d�ua`A�vb
�i`,] �

�e¦



\^x+¸���f�k.fFxibed�f�xaj � {;��`J§/Ù�fF]�y ha��b�]�fFd�fF`�m?ser�\^]�_v`�]�`�_�p?d�d�]�f�gvhad�`Mq^]�b�klklb�]�m

ÚlL Û°Q)QSR*Z�Ü�V+Q¯ÝßÞàRSáAâãâäáARSå

� s.f�x�d�]�sa_vhvy[`Bs�hv]'xas�d�bed�f�s�x«�ad�uaf�m�m�`�y d�fFs
x��v]�s��;f�_a`�m?b.d�hi�a��` �om�d�{;��`A_v`[¶�xafFd�fFs
x�s�r¯p2q^m��

æ�ç7è%ç é0êPë^ì2í7îví7ï%ìðï�ñ+ò~ó~ô
p2xYp2q�f�m�_a`[¶¼xa`�_Yg�{+b�§e��d�hv�a�F` ¼Mõzö n�Ò.÷�øA÷�ùJw��i��ua`,]�`AÒÁf�m�b�xYhvxv_v`�]���{;f�xaj/y[s�x
d�`[¤ad?r�]�` `Jj
]�b�klklb�]��aø³b
¶�xafFd�`�m�` dBser ¨U��������ú ½~�Â��� b
xv_�ù±b/¶�xvf�d�`lm�` dBs�r ���[ûR¨U����� ¾ ��½~ÅÉ�r� �lpÏy[s�x
d�`[¤ad1r�]�`�`.j�]�b
klk.b
]2f�mJ_a` ¶�xa`�_�g�{ b
¦e�od�hi�a��`AÒ ö n�´�÷�ü2÷�Ô¯÷�µ£w��a��ua`,]�`B´ýf�m�b£¶�xafFd�`Am�` d?ser �¿ u���Â�r��ûÐ�{�¿¨uÅ#� �aüþbM¶�xafFd�`Am�` d?s�r �Â�r��ûÐ�{�¿¨uÅ#� �¼Ô�ÿ�´ b
m�d�b�]�d'm�{akMgis
� � ��b�xv_�µÁbM¶�xvf�d�`Am�`�d'ser ©��È %½�½�¾����  u�T��½~ÅÉ�r� �

Ì `2y�be�F��bJm�{ak£g�s����Æsay y�hv]�]�f�xajJf�x�bA�v]�s;_ihvy[d�f�s�x.]�ha�F`��/b ����û�ú0 uÅj �¾�¾ ½~���È�r�h¾�� ��uaf�y�ulfFm%��]�fFd�d�`�x�b�m������	�
��ua`,]�`�
J_a`,xas�d�`�mMd�ua`�say y�hv]�]�f�xajW�is�m�fFd�fFs
xP� ® s
]A` ¤vb�kl�a�F`��*f�x�bW�v]�sa_vhvy d�fFs
x�]�ha�F`��þ����
����/���0���	�
b�xi_��z��� � b
]�`lb�m�m�say fFb�d�`�_W�'f�d�u d�ua`�m�b
kM`.m�{akMgis
��� gvhadBd�uv` { ]�`��v]�`�m�`�x�d^_af$Î­`�]�`�x�dJm�{;kMgis
�Ss;y�y hv]�]�`�xvy `�m
n9m�hvgvm�y ]�f��ad�m'b
]�`Jb�_i_a`�_"rts
]?d�uafFm2_afFm�d�f�xvy d�fFs
x�w��

¸�b�y�uzxvs
x�d�`,]�k.f�xvbe��fFm.b�m�m�say fFb�d�`�_c�'fFd�u�d���s�_af�mtË7s
fFx�dA¶¼xaf�d�`�m�` d�m Àr�<Ä n���w/ÿ¾ø b�xv_ Ã¿�U� n��cw�ÿ¾ø£�zp2x
` �F`�k.`,x
d%ser À��~Ä n���w¯f�m%y b����F`�_�b
x �{�<Ä��r���{�Â��½R¨U��������ú ½~��� �;b�xv_ld�uvbed�ser Ã��U� n���w¯f�mIy be�F�F`�_�b ���U���lÄ|�r�����%�0½W¨u��������ú[½~�Â� �

® s
]/`�b�y�uÐm�{ak£g�s���say y�hv]�]�`,xvy[`	�Å�����£b�xv_Ð`,b�y�uÐbed�d�]�fFgvhvd�`����  Øÿ"!$#�%²n���w'&�Ô�()#*n���w��'b�x ¨U��������ú ½~�Â�
 %¾0¾ ½~���È���¿¾�� ��]�f�d�d�`,xzb�m*�Ð�+�	�,�  �fFmMb�m�m�say fFb�d�`�_��'fFd�u-�P� � ua`"m�` d£ser'be�F��bed�d�]�fFgihad�`�say y�hv]�]�`,xvy[`,mJb�m�m�say[f�bed�`�_
�'fFd�u���fFm'��]�fFd�d�`,x+b
m'ø/..n0�¼w��

p³m�`�d�ù.n��¼w'ÿWù³s�rSm�`�klb�x�d�fFyJ]�ha�F`�m�b
m�m�say[f�bed�`,_��'f�d�u�b��v]�sa_vhiy[d�fFs
xY]�ha�F`*���1� � 
2� ��34353 �	6+fFm1_a`[¶�xv`�_
b�mIrts
���Fs���m87��
ù.n��­w ö:9 ���;�	�,�  ö=< n,�4�5� ÷>�Y�;��?�� @6÷5�4�5� wBA$n�n�
 ö �DC������  "ÿ�Ô�($#*n��	�,w�w�EWn�}GFH
'FI#�C����,�  "ÿJ!$#�%²n��	�ow�w�wKC
n�n0L ö �DC��	�;�M@2ÿN!$#�%Pn����6w+E n�}GFOL	FP#	C��	�Q�M@1ÿWÔ�($#*n��	��w�w�w8R
¬2`�]�`J�I`Am�b6{TS>���$���,�  +_a`���`�xi_vm�s�xU� ����?��M@WVv�v��uvfFy�u�f�m2]�`��v]�`�m�`�x�d�`,_+g�{�n��W�1��?�� @6÷>�����	�K�  vw��'¨�f�k.f���b�]��F{

�I`/m�b6{XSK���   _a`,�i`,xv_vmAs�xO���M@WVYg
{�klb��v�af�xajWd�ua`"]�` ��bed�f�s�x�n0�~�+� � �M@6÷��Ð��� � �  vw^f�x�d�sWd�ua`"]�` ��bed�f�s�x�b
kMs�xaj
bed�d�]�fFgihad�`,m �

æ�çoæIç ò~ìZYN[]\�^`_ba7êÑï�ñ"òÐódcGe 	
¬2`,]�`Yf�m/b�xÃ`[¤vb
k.�v��`�s�r^p2qýy be�F�F`�_~Ò � �þÒ � ¿ m�_a`�]�f���b�d�fFs
xÃd�]�` `�m"b�]�`�gaf�xvb
]�{�d�]�`�`�m���uv`�]�`�d�ua`Wbed�d�]�fFgihad�`,m
f � �v]�` _as���x/b
xv_ f � �v]�` hi�/y[s�hvx�d�xasa_a`,m%f�x"�v]�`[�os
]�_a`,] �e��uvf��F` f � ��s
m�d _vs���x�b�xv_ f � ��s
m�d hv�/y[s�hvx�d�xasa_a`,m%f�x
��s
m�d7�os
]�_a`�]�� ® fFji�F}Jm�uas���m?b
x+` ¤vb�kl�a�F`^s�r)d�ua`Abed�d�]�fFgvhvd�`�_�d�]�`�`�m?ser�Ò � �

�«}�� ¥g
 f
�«}�� f � �v]�` _as���x ö �
�«}�� f � �is�m�d _as���x ö �

�i¹a� f 
ih
�i¹a� f � �v]�` hv� ö ��¹a� f � �v]�` _as���xkjM}
�i¹a� f � �is�m�d hv� ö �i¹v� f � ��s
m�d _vs���xkjM}

�i§v� f 
 fdf
�i§v� f 7 � �v]�` _as���x ö �i§v� f � � �v]�` _as���x
�i§v� f/l � �v]�` _as���x ö �i§v� f 7 � �v]�` hv��jM}
�i§v� f � � �v]�` hv� ö �v§v� f/l � �v]�` hi�
�i§v� f/l � ��s
m�d _as���x ö �i§v� f � � ��s
m�d _as���x
�i§v� f 7 � ��s
m�d _as���x ö �i§v� f/l � ��s
m�d hv�kjM}
�i§v� f � � ��s
m�d hv� ö �i§v� f 7 � ��s
m�d hv�

ª7xÏd�uaf�mÃ�ib���`�]��+fFd�f�m�f�kl�is�]�d�b�x�d�d�s�_af�m�d�fFxaj�haf�m�u�g�` d��I` `,x�bed�d�]�fFgihad�`,m0n9xvs�d�`,_m���  vwzb�xi_°bed�d�]�f�gvhad�`
say y�hv]�]�`�xiy[`�m^n�xas�d�`�_����;� � �  vw��*ª7x�Ò � �arts�]?`[¤vb�kl�a�F`��ad�ua`�]�`J`[¤af�m�dIrts�hv]�bed�d�]�fFgihad�`,m �

f � �v]�` _as���xP÷ f � �v]�` hv�«÷ f � �is�m�d _as���x«÷ f � �is�m�d hv�
n �������poÆ�������Î"9�����A������)*!#�U��/#�j�����P�����r������)*!#����/#�.���y��q�)Î"u��/#�,rs8t �P����!#�j�U���u���,uwv���������$�)*�yxh������)+���%�A������)+��/�oÉ����)=z xh���K{}|8~1oÆ���j��!#)*�%/#!#��! ��qBr

� Ö



¨;uaf�x+©^bed�s
]�f9�a|Ab�d�m�hvuaf�¢es/q1s
xv_as��J� � b�¢6b
m�uaf«ª7klb�f��,hvk.f9� � b�¢�`�m�uaf­¬1b�j�fF�Ib
]�bMb�xv_ � b�¢;ha{
bM|Abed�b6{
b
k.b

b�xi_"d��I`�x�d�{"b�d�d�]�f�gvhad�`Jsay�y hv]�]�`,xvy[`,m �
�P}J� f � �v]�` _as���x«÷ �«}J� f � �v]�` hi�«÷ �P}J� f � �is�m�d _as���x«÷ �«}J� f � ��s
m�d hv�P÷
��¹.� f � �v]�` _as���x«÷ �i¹.� f � �v]�` hi�«÷ ��¹.� f � �is�m�d _as���x«÷ �i¹.� f � ��s
m�d hv�P÷
�i§l� f � � �v]�` _vs���x«÷ �v§l� f � � �v]�` hv�«÷ý�i§l� f � � ��s
m�d _vs���x«÷ �v§l� f � � �is�m�d hv�«÷
�i§l� f 7 � �v]�` _vs���x«÷ �v§l� f 7 � �v]�` hv�«÷ý�i§l� f 7 � ��s
m�d _vs���x«÷ �v§l� f 7 � �is�m�d hv�«÷
�i§l� f l � �v]�` _vs���x«÷ �v§l� f l � �v]�` hv�«÷ý�i§l� f l � ��s
m�d _vs���x«÷ �v§l� f l � �is�m�d hv�

0

1 2 34

5

R

X

p1

p2

pre_
down

pre_
up

post_
down

post_
up

pre_
down

pre_
up

post_
down

post_
up

pre_
down

pre_
up

post_
down

post_
up

pre_
down

pre_
up

post_
down

post_
up

pre_
down

pre_
up

post_
down

post_
up

X X

X X

05

0 5 5 0

2 3 3 2 4 5 1 0

p3 p3

p2

® f�j�hv]�`l}
��p2x�`[¤vb�kl�a�F`BserSbed�d�]�f�gvhad�`�_�d�]�` `,m?ser�Ò �

��L � RSU�Ý2RSÝ�U Û Þ å áAOYU ÛýR*RSáAO��MÝ�U � RSU�Ý2Ry�B� Û Þ å �k�2�K��T.RSU�Ý2RSÝ�U
Û�Þàå��

�?ç7è%ç �T���2ê+�vê���ò�î�î��ií,�/��î;ê�ó���\y^�^`\��iô
� uaf�m'm�`,y[d�f�s�x"j
f��
`�m?d�uv`A_a`[¶�xvf�d�f�s�x+s�r*\^]�_a`�]�`�_�p?d�d�]�f�gvhad�`Mq^]�b
klk.b
]�mIf�x�d�]�s;_ihvy[`,_+g�{/|Ab
m�d�`�xvmA� |Ab�m����,�o�

� ua`Jgi`���s��¾b���j
s
]�f�d�uvk°_a`,y[f�_a`�mI��ua`�d�ua`,]'b£j
f��
`�x"p2q�fFm?s�]�_v`�]�`�_«�¯ª7x"s
d�ua`,]I��s�]�_vm��;d�ua`Jg�` �Fs��¾be�Fj�s�]�fFd�uik
f�m2d�ua`M_a` ¶�xafFd�fFs
x serI\2p2q^m2fFd�m�` ��r7�Mn � ua`l_a`[¶�xvf�d�f�s�xWf�m2d�ua`Mm�b�k.`Mb
m2|Ab
m�d�`�xvm�¿ m�f�x�� |Ab
m��
�,�*`[¤vy[`,�ad�rts�]1m�s
k.`
_af�Î¼`,]�`,xvy[`,m?fFx�d�ua`Axas�d�bed�f�s�x«� w

�+�5�$�:� Ó/µl� ½9��©~���¿½a�r�h¾r� �r� b�k.s
xajlbed�d�]�fFgihad�`Jsay y�hv]�]�`,xvy[`,mIb
m�m�say[f�bed�`�_+�'f�d�u ©¿�È %½�½�¾����  u� ]�ha�F`�m
Ó"µ öd9 n0�+��� � �  �÷>�Y��� ? � @ w4Aab�x�bed�d�]�fFgihad�`Jsay y�hv]�]�`,xvy[`��Y��� ? � @1_a`���`�xi_vm's
x��Y�;� � �  "fFxYm�s
k.`JùMn0�¼w}R
ªor²Ó"µØfFmIy[{ay[�Ff�ye�aÒØfFm�xas�d�s
]�_a`�]�`�_�b
xv_�d�uafFmIbe�Fj�s�]�fFd�uik³f�m%d�`�]�kMf�xvb�d�`�_P� � uvfFmIy[f�]�y�ha��b�]�f�d�{MfFmIy b����F`�_ ����©|�
��¾r�{�0¾[½~ÅÉ¨u���{��� � q^]�b
���,�o�*©2s/p2q³fFxN�?say�uvklb�xvx+xas
]�klbe�­rts�]�k�uib�m?d�{a�i`�}Jy fF]�y ha��b�]�fFd�{��

�+�5�$�=� !�Ó/µl� �{�h½�½�¾���½ Ó/µ
!;Ó/µ ö Ó"µ�& 9 n����1�	�K�  ¼÷>�W�)�	�Q�M@ wBA$n��k�)�)��?��  �÷>���¯�$��?��M@ w�ÿ�!;Ó/µ¡ -C 9 �W�)�	�K�  ¼÷�� �)���,� @wR�¢0ø/..n0�¼w}R
��uv`�]�`b!;Ó/µ¡ Ã]�`,�v]�`�m�`�x�d�mId�uv`Axas
x�]�`4£i`[¤afF��`Bd�]�b�xim�fFd�fF��`Jy[�Fs
m�hv]�`1s�r�!;Ó/µl�
ªor�!;Ó/µ�f�mJy[{ay[�Ff�ye�)Ò±fFmJxvs�dJs
]�_a`,]�`,_Wb�xv_�d�uafFmJb���j
s
]�f�d�uvkÆf�mBd�`�]�k.fFxibed�`,_«� � uaf�mAy[f�]�y�ha��b�]�f�d�{Yf�mJy be�F�F`�_
����©|�ë»@¾r�{�È¾ ½~ÅÉ¨u���{��� � q^]�b
���,�o�

���



\^x+¸���f�k.fFxibed�f�xaj � {;��`J§/Ù�fF]�y ha��b�]�fFd�fF`�m?ser�\^]�_v`�]�`�_�p?d�d�]�f�gvhad�`Mq^]�b�klklb�]�m

�+�5�$�X¤ !�Ó+Ô?� �{�h½�½�¾���½ _a`���`�xi_a`�xvy f�`,m�b�k.s�xaj�bed�d�]�f�gvhad�`�m?s�r ����û�ú0 uÅ#�
!�Ó+Ô ö:9 n��¥�  ¼÷,�¥� @ w4A�n0�Y�;� � �  ¼÷��Y�;� � �M@ w�ÿ�!;Ó/µ   R

�+�5�$��¦ øD§©¨ 6­��bl_af�mtË7s
fFx�d��vb
]�d�f�d�f�s�x"s�r�!$#�%Pn���wª&YÔ�()#*n���w

ø §©¨ � ö Ô�()#*n���w�« 9 �¥�  ªA$n����  ¼÷,���M@ w�ÿN!;Ó+Ôy 'R
ø §©¨ 7 6 öd9 �¥�  ªA ���  /ÿJ!$#�%Pn���wªC n�¬­��� @2�vn����  ¼÷K��� @�w�ÿJ!;Ó+Ôy O®°¯$±³²~¹´#��;���M@1ÿ�ø §©¨ µ w}R*«·¶ 7 6)¸ �¹Bº � ø §©¨ ¹
ø §©¨ 7 6   � öd9 ���  ªA �¥�  �ÿWÔ�()#*n��cwªCWn»¬����M@2�vn����  ¼÷,���M@ w%ÿ�!�Ó�Ô   ®¼¯$±³²À¹;#	j0}J�;���M@2ÿYø §©¨ µ w}R*« ¶ 7 6¹4º � ø §©¨ ¹

�+�5�$�=½ Ó+ÔI�*b�y[s�k.�v��`�d�fFs
x+ser�!;Ó+Ô

Ó+Ô ö !;Ó+Ô-&i¾§D¿1À 9 n����  ¼÷,���M@ wBA ���  �ÿYøD§©¨ ¹ C����M@�ÿYøD§©¨ ¹ ¸ � R

ª7x�d�haf�d�f��
` �F{��iÓ�Ôz` ¤a�ib�xv_vm�!;Ó+Ô�d�s�m�bed�fFm�rt{/d�uv`Brts��F��s��'f�xaj�]�`��Fb�d�fFs
x«�
¬��àÿY´�÷p¬ª /ÿN!1#�%²n���w�÷p¬+@'ÿ Ô�()#*n���w%�vn����  �÷K���M@ w%ÿYÓ�Ô   E n���� @�÷,���  vw�ÿ�Ó+Ô  

�+�5�$�XÁ ÕAÓ/µl� �8Â9�Â���¿½9��½ Ó/µðn��'fFd�uYÓ+Ô�w

ÕAÓ/µ ö Ó/µX& 9 n��Y��� � �  �÷>���;� � �M@ wBA$n��¥�  ¼÷,�¥� @ w%ÿ�Ó+Ô�C 9 ���;� � �  ¼÷����;� � � @wRÃ¢Ðø/..n0�¼w}R
ªorSÕAÓ/µ�fFm'y {;y ��f�ye�iÒ³fFm'xvs�dIs
]�_a`�]�`�_«� � uaf�m'y[f�]�y ha��b�]�f�d�{lf�m'y b����F`�_ ����©|�ëÏþ¾r�{�È¾ ½~ÅÉ¨u���{��� � q^]�b��
�,���*ªorSÕAÓ/µ
f�m�y {;y ��f�y1r�]�`�`��iÒ�fFm�s
]�_a`�]�`�_«�

® s
]?` ¤vb�kl�a�F`�� ® fFji�?¹lm�uas���m�!;Ó+ÔI��Ó+ÔI��Ó"µl��!�Ó"µÅb
xv_YÕAÓ/µÁser*d�uv`Ap2qÁÒ � _a`[¶�xv`�_�fFx ¨;`�y[d��?¹v� ¹v��ª7x
® f�j���¹an9b;w��iÕ£Ó/µ³f�m�y[{ay ��f�ye�a��uaf�y�uYk.`�b�xim�Ò � uvb�m'b.d�{a�i`A§ly fF]�y ha��b�]�fFd�{��vm�s£rts�]1\�p2qM�iÒ � f�m'xas
d's
]�_a`�]�`�_«�

pre_
down

pre_
up

post_
down

post_
up

pre_
down

pre_
up

post_
down

post_
up

pre_
down

pre_
up

post_
down

post_
upX X

X
pre_
down

pre_
up

post_
down

post_
up

pre_
down

pre_
up

post_
down

post_
upX

X

R

p1

p2

p3

DP=

IDP=

EDP=

+

+ +

Type 3 Circ.=

Ä�ÅBÆ+Ç�È�ÉwÊ»Ç�È�Å}ËwÌÃÍkÇ�È	Î}Ï�Ð�Ñ

IDS=

DS= +

pre_
down

pre_
up

post_
down

post_
upX

12 1 2

A    = {X.pre_up, X.post_up}
A    = {X.pre_down, X.post_down}

X,1

X,2

Ä0Ò;Æ­Ê»ÇyÓDÅ}ËwÌGÇyÓ]Î}Ï�Ð�Ñ

Ô�Õ0Ö1×�Ø,Ù¡Ú�ÛyÜbÝyÞ�ßpÜbÝyÞ�à�ÜbÝyÞ�ßpÜ¡áJâ1ã�äJÜ¡á�å;æ�ç�è

é)ê



¨;uaf�x+©^bed�s
]�f9�a|Ab�d�m�hvuaf�¢es/q1s
xv_as��J� � b�¢6b
m�uaf«ª7klb�f��,hvk.f9� � b�¢�`�m�uaf­¬1b�j�fF�Ib
]�bMb�xv_ � b�¢;ha{
bM|Abed�b6{
b
k.b

�?çoæIç ò�����\SìDë�ê��ì�T���2ê+��apí òzî;î��iíQ�b�'îaêØó���\y^`^`\��iô
ª�dÑfFmÑsertd�`�x �is�m�m�fFgv��`Åd�s ` �FfFk.f�xvbed�`Ád�{a��`Å§ y[f�]�y ha��b�]�f�d�f�`,m0r�]�s
k b
x p2q g�{�b�_i_afFxvjð` ¤;d�]�býn��;f�]�d�hvbe�tw
_a`,�i`,xv_a`�xiy[fF`�mÐ� |Ab
m��
�,���ßp2q^m ��uvs
m�`�d�{a�i`À§¾y fF]�y ha��b�]�fFd�fF`�m y�b�x³g�`À` �FfFk.f�xvbed�`�_³g�{�b�_v_vfFxajÑm�hiy�u�`[¤ad�]�b
_a`,�i`,xv_a`�xiy[fF`�mYb�]�`�y�be�F��`,_ ¨u���È¨U�<Ça��½  U�0½9����Å � ��\^xv`��?b6{Ðser._vs�f�xajÃd�uaf�m�y[s
xim�f�m�d�m"s�r.hvm�f�xajÀbÀy[s�xv_afFd�fFs
xvb��
`[¤v�v]�`�m�m�f�s�x"b�mIrts
���Fs���m��

�������  ö �Y���'� @
î�������  ö ï�ð n �5ñwò�� ÷��Y���'� @6÷y�Y�$ó*� ô�w

ª7xzd�ua`Yb�g�s���`
�*b�xz` ¤;d�]�b _a`���`�xv_v`�xvy {~n��þ��ó*� ô�÷��þ�����  vwJfFm.b�_v_v`�_z��uafF�F`�]�` d�bef�xafFxvjWd�ua`�Ò � ¿ m.s
]�f�j
fFxibe�
k.`�b
xafFxvj�� q^]�b����,�o�

ÂWs
]�`'�v]�`,y[f�m�`���{
��b�xlp2q0fFm%b�]�]�b
xaj�`,_As
]�_a`,]��F{Af�r¼d�ua`�]�`'`[¤af�m�d�m�ø2Ó+Ô öd9 n����  ¼÷K��� @�wBA 9 ���  ¼÷,���M@õR/¢ÀøGR2m�hvy�u
d�uibed�ÕAÓ/µþy[s�k.�ihad�`,_£r�]�s
k�Ó/µ�& 9 n����;� � �  ¼÷����;� � � @�wBA$n����  ¼÷,���M@ w%ÿ�ø2Ó+ÔÃC 9 �Y�;� � �  ¼÷��Y��� � � @wR¡¢Ãø/..n0�¼w}R
f�m'y[{ay[�FfFy1r�]�` `
��ø2Ó+Ô�f�m'y be�F�F`�_ ¨�½9Ç�ûW�������{�;Çþ½9��©~���¿½a�r�h¾r� �r� � |Ab
m��
�,���

® s
]�`[¤vb�kl�a�F`��aÒ � f�m%b
]�]�b�xaj
`�_Ms
]�_a`�]��F{Mg�{.b
xl`[¤ad�]�bJ_a`,�i`,xv_a`�xiy[{Yn f � ��s
m�d hv�P÷ f � �v]�` _as���x¼w�� � sMb�_v_ld�ua`
_a`,�i`,xv_a`�xiy[{"f�x�d�s/Ò � �is
xa`Jklb6{"y�uvb
xaj�`Bd�uv`Am�`,k.b
x�d�f�y^]�ha�F`Jb�mIrts��F�Fs���m �

�i¹M� f 7 � �v]�` _as���x ö ��¹£� f � � �v]�` _as���x
î

�i¹M� f 7 � �v]�` _as���x ö ï�ð n �4ñ´ò�� ÷'�i¹.� f � � �v]�` _as���xP÷?��¹.� f 7 � ��s
m�d hv�¼w
��uaf�y�u.fFx�d�]�sa_vhvy `�m�b
xM` ¤ad�]�bJ_a`���`�xv_v`�xvy {"n9��¹.� f 7 � ��s
m�d hi�«÷%�i¹M� f 7 � �v]�` _as���x�w��¯©1s�d�`'d�uvb�d�d�ua`,]�`�b
]�`'s
d�ua`,]
�?b6{;mAd�sWf�x�d�]�s;_ihvy[`/d�ua`+_v`���`�xv_a`,xvy[{Àn f � ��s
m�d hv�«÷ f � �v]�` _vs���x�w^f�x
d�s�Ò � m�hvy�uzb
m�n9�P} � f � ��s
m�d hi�«÷M�«} �
f � �v]�` _as���x�w�b�xv_�n9�i¹"� f/l � ��s
m�d hi�«÷1�i¹"� f/l � �i]�` _as���x�w�� ® hv]�d�ua`,]�k.s�]�`
��d�ua`�]�`£b�]�`£m�f$¤W��s
m�m�f�ga�F`£ø2Ó�ÔSm2f�x
be�F�«d�uibed�y b
x+g�`Ahvm�`�_�d�sl`���f�k.fFxvb�d�`Jd�ua`Jd�{a�i`A§ly[f�]�y ha��b�]�f�d�{­�

9 n f � �is�m�d hv�«÷ f � �i]�` _as���x�w8R
9 n f � �v]�` _as���x«÷ f � �is�m�d hi��w8R
9 n f � �is�m�d _as���x«÷ f � �i]�` hi��w8R
9 n f � �v]�` hv�«÷ f � �is�m�d _as���x�w8R
9 n f � �is�m�d hv�«÷ f � �i]�` _as���x�w�÷�n f � ��s
m�d _as���xP÷ f � �v]�` hv��w}R
9 n f � �v]�` _as���x«÷ f � �is�m�d hi��w�÷�n f � �v]�` hi�«÷ f � ��s
m�d _as���x¼w8R

� u�him �PfFdJf�mB`�b�m�{�d�sY¶¼xv_�b
xcb��v�v]�s
�i]�f�bed�`Mb�hvj
k.`�x�d�f�xaj�_a`,�i`,xv_a`�xiy[{Wd�s�` �FfFk.f�xvbed�`lb�d�{a��`/§�y fF]�y hv�Fb
]�fFd�{
r�]�s
k Ò � �£¬2s��I` ��`,] �­d�ua`�]�`.b
]�`.klb�x�{Wy b
m�`,m2��ua`,]�`.fFd1f�mJ_af���y�ha�Fd.n9s
]1` �
`�xWf�kl�is�m�m�f�ga��`.f�x�m�s
k.`ly b�m�`�mMn�` ¤«�
Ò 7 f�x ® fFji�*§�w�w�d�s/_as�m�si�

�?ç��'ç ö÷�vï�_Jê+�aîví�ê²ô

X

Y i1s1

i1i2 s1 s2

i1s1Y

Y i1s1

Z i1i2 s1 s2

Y i1s1

Z i1i2 s1 s2

® f�j�hv]�`J§i�*Ò 7 uvb�m'b.d�{a�i`A§ly fF]�y ha��b�]�fFd�{��agvhad'f�m�xas
d?b
]�]�b�xvj�`�_"s
]�_a`�]��F{¼n ö ·��os
]�_a`�]�`�_¼wI�

���



\^x+¸���f�k.fFxibed�f�xaj � {;��`J§/Ù�fF]�y ha��b�]�fFd�fF`�m?ser�\^]�_v`�]�`�_�p?d�d�]�f�gvhad�`Mq^]�b�klklb�]�m

}
��¨;s
k.`Jd�{a�i`J§�y[f�]�y ha��b�]�f�d�f�`,m?y b�x�xas
d�gi`J`���f�k.fFxvb�d�`,_«�
Ò 7 m�uas���x+f�x ® fFji��§�_as;`,m'xas�d�uvb6�
`Jb�x�{/d�{a�i`�}Bs�]�¹My fF]�y hv�Fb
]�fFd�fF`�m'gvhvd�uvb�m�b.d�{a��`A§�y[f�]�y�ha�Fb
]�fFd�{�� Ì `
m�uas��þd�uvb�d2Ò 7 fFm'xas
d�b�]�]�b
xaj�`,_�s
]�_a`,]��F{"b�m�rts
���Fs���m �
p2���)y b�xi_afF_ibed�`,m?ser*b�haj�k.`�x�d�f�xajl_a`���`�xv_v`�xvy f�`,m'fFx�d�]�sa_vhvy `Jd�ua`Brts
���Fs��'f�xaj._v`���`�xv_a`,xvy[fF`�m�fFx�d�s�Ó+Ô?�

n��¥� ø
}�÷K��� 
�}�w*s�]Bn���� 
�}�÷K��� ø
}�w��­n��'� ø
}
÷K�'� 
�}6w�s
]Bn>��� 
�}�÷8���Mø
}6w��«npó]�Mø
}�÷Wó]� 
�}6w�s
]Bnùó*� 
�}
÷}ó*� ø
}�w
m�f�xvy[`Ad�ua`Jr�b
y[d�¬­��� 
�ÿ�!$#�%Pn���w�÷Q¬����MøJÿ�Ô�()#*n���wI�¼n���� 
�÷,���Mø�w?ÿWÓ+Ô-E�n���� ø
÷K��� 
�wIÿ�Ó+ÔÃuas���_vm��Ip1x
{
y s
kMgafFxibed�fFs
x+ser*¹ l ö �l�is�m�m�fFgvf��Ff�d�f�`,m�klb�¢�`�m?ÕAÓ/µÅy[s�k.�ihad�`,_"r�]�s
k±Ó/µ�&+ø1Ó+ÔÃy[{ay[�FfFy��

¹v�'·	��s�]�_v`�]�`�_"p2q^m ö p2]�]�b
xaj�`,_/s�]�_a`,]��F{"p2q^m
ú ��¸Ixaj�`��$r�]�fF` d*` d�be���)f�x�d�]�s;_ihvy[`,_/·��os
]�_a`�]�`�_Mp2q^m%b�xi_�m�d�bed�`,_/·��os
]�_a`�]�`�_Mp2q^m ö p2]�]�b
xaj�`,_.s
]�_a`�]���{Mp2q^m
f�xz� ¸ ® �
¹,�o�
·	��s�]�_v`�]�`�_ p2q^m£uvb6��`lm�f�k.f���b�]J�i]�s��i`,]�d�f�`,mBd�s�\2p2q^mB`[¤vy[`,�adJd�uvb�dJd�ua`/�i]�s�ga��`,k ��ua`�d�ua`,]Ab�x�p2q�fFm£·	�
s�]�_v`�]�`�_MfFm�´Wµ^�oy s
kl�a�F` d�`I��uv`�]�`�b�m%\2p2q^m�y�b�xlgi`2d�`�m�d�`,_.fFx���s��F{axas
k.f�be�vd�fFk.`��*p1x�p2q¾Òþf�m%·��os
]�_a`�]�`�_
f�ÎÃd�ua`�]�`�`[¤af�m�d�m£b�m�` dJs�rId�s�d�b��%s�]�_a`,]�m 9wû ..n��cwBA �ãÿÐ´OR"m�hvy�u�d�uvb�dJrts
]J`,b�y�u û ..n���w�� û ..n���w1f�m£b
d�s�d�be�«s
]�_a`,]?s
x�Ô�()#*n���wª&�!1#�%²n��cwIb�xv_

Ó/µ�& 9 n��Y�;�	�Q�  ¼÷��Y�;�	�K� @�wBA$n����  ¼÷,���M@ w%ÿ ¾§D¿1À û ..n���wªC 9 �Y�;�	�Q�  ¼÷��Y�;�	�,� @õR¡¢Àø/..n0�¼w8R
f�m^y[{ay[�FfFyAr�]�`�`��^ªor%b�xWp2qÁf�mB·��os
]�_a`�]�`�_«��d�ua`lbed�d�]�fFgihad�`MfFxvm�d�b
xvy[`,m2s�r%b"xasa_a`.y b
xWbe�F�Ib6{am�g�`£`���be��hvbed�`�_
f�x�d�ua`Js�]�_v`�] û ..n���w��

§i� � uv`�]�`Bb
]�`Jm�`�]�f�s�hvm?m�fFd�hibed�fFs
xim?��ua`�]�`Bf�d'f�m�_af��/y ha�Fd'd�s�`���f�k.fFxvb�d�`Bd�{a�i`A§ly fF]�y ha��b�]�fFd�fF`�m��
¨;fFxvy `�p2]�]�b�xaj
`�_ s
]�_a`�]��F{ðp2q^m ö ·��os
]�_a`,]�`,_ðp2q^mÅ� ¸ ® ��¹,�o��d�ua`��v]�s
gv��`,k s�rc`���f�k.fFxibed�f�xaj�d�{a��`
§ßy fF]�y ha��b�]�fFd�fF`�m fFmÆ©1Ç���y[s�k.�v��`�d�`�� p2�Fm�si��_vhi]�f�xajßd�ua` _v` ��`���s��vk.`�x�dÆserÅd�ua` Â p2q1¸?¹ `,_af��
d�s
]W� ¨�|A������� q1ª�¨�|A��§,�7� ¬Bq1ª�|A���6����`�uvb
_�d�scd�]�{�klb�x�{�y[s�k£gaf�xvbed�f�s�xvm.serJb�haj�k.`�x�d�f�xajc_a`���`�xv_v`�xvy f�`,m
d�s/` �Ff�kMf�xvb�d�`£b����Pd�{a��`£§�y[f�]�y ha��b�]�f�d�f�`,mJn9m�` `M¨;`�y[d�� Ö w���Ù�s
xim�f�_a`�]�f�xajld�ua`,m�`Ad��Is/��s�f�x
d�m ����`A]�`�b
y�ua`�_�d�ua`
y s
xvy �Fhim�fFs
x"d�uvb�d'��`Jxa`�`�_�m�s�kM`Jk.`�y�uib�xaf�m�klmId�uibed']�`���fF` �
`JhvmIr�]�s�kÏd�ua`A�i]�s�ga��`,k°ser¯` �FfFk.f�xvbed�fFxvj.d�{a��`
§ly fF]�y ha��b�]�fFd�fF`�m��Sp1m�blm�s
�Fhvd�fFs
x+d�sld�uaf�m��v]�s
gv��`,k+�a�I`A�v]�s
��s
m�`J\2p2qJÍ£fFxW¨�`,y[d��*¦i�

ü L �ÏÛ Þ¼ý
ª7x�d�uaf�m.m�`�y d�fFs
x«�%��`�fFx�d�]�sa_vhvy `Y\2p2qJÍ�b
m.b�xa` �ðy[��b�m�m£s�r1p2q^m.d�uvb�dlklb
¢e`�mMfFdM`,b�m�f�`,]£d�s�_a`,be�I�'f�d�u�d�{a��`
§�y[f�]�y�ha�Fb
]�fFd�fF`�m�� � ua`�gvb
m�f�yMfF_a`,b"s�r'\2p2qJÍ�f�mJ]�` ��bed�fF��`���{�m�fFkl�a�F`�Ê*\�p2qJÍ"hvm�`�mBb+j��Fs
gvb��S_v`���`�xv_a`,xvy[{ j
]�b��vu
ÒBÓ+Ô�b�m'b.j�s;sa_�uafFx�d'd�slb6�
s�f�_/d�{a��`A§.y fF]�y hv�Fb
]�fFd�fF`�mIf�x+��s��F{axas
k.f�be�«d�f�k.`���ÒBÓ�Ô��v]�seË7`,y[d�m'be�F�P_a`���`�xv_v`�xvy f�`,m
b�k.s�xaj�bed�d�]�f�gvhad�`/say y�hv]�]�`�xiy[`�mAfFxzÓ/µ f�x�d�s�d�uvs
m�`"b�k.s
xvjWbed�d�]�f�gvhad�`�m�� � u�him �*ÒBÓ+Ôþf�xvy[��hv_a`,m£be�F�%��s
m�m�f�ga�F`
bed�d�]�fFgihad�`�_a`,�i`,xv_a`,xvy[fF`�m�� ® f�]�m�d �
��`'j
f��
`?d�ua`�_a` ¶�xafFd�fFs
xls�rP\2p2qJÍ;� � ua`�x«�
��`�m�uas��Ãd�ua`�_a`,m�f�]�b�ga�F`'�v]�s��i`,]�d�f�`,m
ser�\�p2qJÍa�

� \2p2qJÍM]�`�d�b�fFxvm?d�ua`A��s
m�f�d�f��
`By�uib�]�b�y[d�`�]�fFm�d�f�y m�ser%\2p2q^m �
¸Im���`�y fFb����F{��ad�ua`A�v]�s
ga�F`�k�ser*_a` d�`�]�kMf�xaf�xajlf$r*b�x�p2q³fFm1\2p2qJÍAfFm�y s
kl�vhad�`�_�f�x+��s��F{axas
k.f�be�«d�f�k.`��

� ·	��s�]�_v`�]�`�_«n ö b�]�]�b
xaj�`,_Ms�]�_v`�]���{/p2q^m�w}þ³\�p2qJÍ�þØ\2p2qM�
\2p2qJÍM�v]�s;_ihvy[`,m'��`,m�m?d�{a��`£§ly[f�]�y�ha��b�]�f�d�f�`,m?d�uvb
x \�p2qM��\2p2qJÍM_as;`�m�xas
d��v]�s;_ihvy[`Jd�ua`Ad�{a�af�y be�«d�{a��`£§
y fF]�y hv�Fb
]�fFd�fF`�m?_vha`Jd�s�d�ua`Jf�xv_a`,�i`,xv_a`,x
d'd�uv]�`�b�_im?ser*bed�d�]�f�gvhad�`J_a`���`�xv_v`�xvy f�`,m'd�uvb�d�b��v��`�b
]?fFxW\2p2q^m �
® s
]Ã`[¤vb�kl�a�F`��WÒ l b�xv_ðÒbÿþf�x ® fFji� ¦Áb�mÃ�I` �F��b
mÀÒ � uvb6��`¾fFxv_v`���`�xv_a`,x�dÀd�uv]�`�b�_im�ser�bed�d�]�f�gvhad�`
_v`���`�xv_a`,xvy[fF`�m��*��uaf�y�u«�¯rts
]�\�p2q^m��S]�`,m�ha�Fd£f�xzd�{a��`"§ y fF]�y ha��b�]�fFd�fF`�m��N�?{zy[s�x�d�]�b�m�d ��\�p2qJÍYy fF]�y hv�Fb
]�fFd�{
d�`�m�d�_as;`�m'xas
d��v]�s;_ihvy[`Bd�{a�i`A§ly fF]�y ha��b�]�fFd�fF`�m�rts
]�Ò � ��Ò l b�xi_�Ò ÿ �

���



¨;uaf�x+©^bed�s
]�f9�a|Ab�d�m�hvuaf�¢es/q1s
xv_as��J� � b�¢6b
m�uaf«ª7klb�f��,hvk.f9� � b�¢�`�m�uaf­¬1b�j�fF�Ib
]�bMb�xv_ � b�¢;ha{
bM|Abed�b6{
b
k.b

Y i1 s1

X i2s1i1

YX i1 s1i1 s1

G3 4G

® fFj
hi]�`B¦i�%ÒB§i÷�Ò^¦��Sm�f�k.�v��`Ap2q^m?d�uvbed�uvb6�
`JbMd�{a��`A§ly[f�]�y�ha�Fb
]�fFd�{

��ç7è%ç é0êPë^ì2í7îví7ï%ì

� ua`"_v`[¶�xafFd�fFs
xcs�r1\�p2qJÍ+f�mAj
f��
`�xzg�{�d�ua`�rts
���Fs��'fFxvjWbe�Fj�s
]�fFd�uvkýd�uvb�d£_a`�y fF_v`�mA��uv` d�uv`�]£bWj�fF��`�xcp2qÆÒðf�m
\2p2qJÍJs�]'xas�d��

�+�5�$�:� Ó/µl��!�Ó"µl��!�Ó�ÔI�vÓ+Ô
� uv`ly s
kl�vhad�fFxvj�k.` d�uasa_ s�rIÓ/µl�ª!;Ó/µl�+!;Ó+Ô0b�xv_�Ó+ÔÐf�mB`[¤vb
y[d��F{Yd�ua`�m�b�k.`lb�m^d�uvb�dBser'\2p2qM�­ªor�fFd
]�`�m�ha�Fd�m?f�x�d�{;��`�}Bs
]�¹.y[f�]�y ha��b�]�f�d�{
�vÒ³f�m�xas
d�\2p2qJÍ;�

�+�5�$�=� ÒBÓ+ÔI�*j��Fs
gibe�«bed�d�]�fFgvhvd�`A_a`,�i`,xv_a`�xiy[fF`�m

ÒBÓ�Ô öd9 n����  �÷8���M@ w4A�n�� � �  ¼÷8� ? �M@ w�ÿYÓ/µUR
�+�5�$�X¤ ÒBø ¹ ��b.j��Fs
gibe�Pbed�d�]�fFgihad�`J�vb
]�d�f�d�f�s�x

ÒBÓ�ÔÃfFm�_v`�y[s�kl�is�m�`,_"f�x�d�s�fFd�m2m�d�]�s
xvj��F{
��y[s�xvxa`,y[d�`,_"y s
kl�is�xa`�x�d�m�b�xv_�d�ua`�xYd�s
��s��Fs�j�f�y b����F{��om�s
]�d�`,_�f�x
d�s
ÒBø � ÷5�4�5� ÷�ÒBø ¹ d�s�m�b�d�f�m7rt{"d�ua`Brts
���Fs��'fFxvjl]�` ��bed�f�s�x«�
¬��¥�  ¼÷p¬­���M@?�
n�n����  �÷K���M@ w�ÿYÒBÓ�Ôy -CWn����M@6÷,���  vw%ÿ�ÒBÓ�Ôy  ®¼¯$± � 9 ���  ¼÷K��� @wRb¢~ÒBøDµJwC�n�n����  �÷K���M@ w�ÿWÒBÓ+Ôy �CWn����M@6÷,���  vw��ÿYÒBÓ�Ôy  ®¼¯$±�÷W¯$#��;±³²P#	C����  /ÿ�ÒBøDµ�C��¥� @1ÿ�ÒBøD6�w
C�n�n����  �÷K���M@ w��ÿWÒBÓ+Ôy �CWn����M@6÷,���  vw��ÿYÒBÓ�Ôy  ®¼¯$±�÷W¯$#��;±��ö #	C����  /ÿ�ÒBøDµ�C��¥� @1ÿ�ÒBøD6�w
�+�5�$�=¤���� fFxvf�d�fFb���fF� f�xajiÊ��Ã
>#ª
Qøw%��
	l� ö�� ÷K
%� ö }
�+�5�$�=¤�� � y[s�k.�ihad�f�xaj/b�xJ
���d�uY�vb�]�d�fFd�fFs
xYÒBøD�

ÒBøD� ö 9 ��� @�A�n����  ¼÷K��� @�w�ÿ�ÒBÓ+Ô   ® n����  "ÿ
�Ã
>#ª
Qøw%��
	D&YÔIn����M@6÷�ÒBÓ+Ô%w8R
��ua`,]�`£ÔIn���� @�÷�ÒBÓ+Ô�w�k.`�b
xvm?d�uv`Am�`�d'ser¯m�d�]�s
xvj��F{
��y[s�xvxa`,y[d�`,_"y s
kl�is�xa`�x�d�m?�'f�d�uJ�¥� @2fFx�ÒBÓ+Ô?�

�+�5�$�=¤��0¤ �Ã
ù#ª
pøw%���	l� ö �Ã
ù#ª
pøw%���	D&+ÒBø/��÷K
�� ö 
ªj~}
q1sld�s/m�d�`,�+§i� ¹.hvx�d�fF���Ã
ù#ª
Qøw%���	 ö ø£�

©1s�d�`2d�uibed*rts�]%bJj
f��
`�x�ÒBÓ+ÔI�;j��Fs
gibe�ib�d�d�]�f�gvhad�`1�vb�]�d�fFd�fFs
x/ÒBø ¹ fFm�xas�dI_a` d�`�]�k.fFxa`,_�hvxaf�¡;ha` �F{����'had%d�uaf�m
b
k£gafFj
hvf�d�{"_vs�`,m'xas�d�beÎ¼`,y[d?d�uv`A]�`,m�ha�Fd'��ua`�d�ua`,]'bMj
f��
`�x�p2q�f�m2\2p2qJÍAs�]'xas�dBn�m�`�` � ua` s�]�`,k°¦i� Ö w��

�+�5�$��¦ Ó+Ô��9��b.y s
kl�a�F` d�f�s�x"s�r�!;Ó+Ô��'f�d�uYÒBÓ�Ô�b
xv_�Ó+Ô
Ó�Ô��«f�m'y[s
xim�d�]�hvy d�`,_«�

� g�{"b�_i_afFxvjl_v`���`�xv_a`,xvy[fF`�mAn����  ¼÷,���M@ w�ÿYÓ+Ô�f$r����  /b�xv_J���M@2b
]�`Jm�d�]�s
xaj
��{���y[s�xvxa`�y d�`,_/f�xYÒBÓ�ÔI�
� s�d�ua`�]��'f�m�`
�vg
{+b�_v_af�xaj�_a`,�i`,xv_a`�xiy[fF`�m'f�x�ÒBÓ+ÔI�

}����



\^x+¸���f�k.fFxibed�f�xaj � {;��`J§/Ù�fF]�y ha��b�]�fFd�fF`�m?ser�\^]�_v`�]�`�_�p?d�d�]�f�gvhad�`Mq^]�b�klklb�]�m

Ó�Ô�� ö 9 n����  ¼÷,���M@ w4A�n 9 ���  ¼÷,���M@õRÃ¢ÀÒBø µ C n����  ¼÷,���M@ w�ÿYÓ+Ôy �wC�n�± ²P#	C����  �ÿWÒBøDµ�C���� @2ÿ�ÒBøD6kC
n����  /ÿ�!1#�%²n��cwªC	���M@1ÿ�Ô�($#*n���wªE����  �ÿ Ô�()#*n���w­C����M@2ÿN!$#�%Pn���w�w�w8R

�+�5�$�=½ ÕAÓ/µG�9�*`[¤ad�`,xv_a`�_YÓ/µ±n��'fFd�u�Ó+Ôy��w
ÕAÓ/µ � ö Ó/µ�j 9 n��Y�����,�  ¼÷>�Y�;�	�Q�M@ wBA$n����  ¼÷,���M@ w�ÿYÓ+Ô � C 9 ���;�	�,�  ¼÷����;�	�,�M@õRG¢Ðø/..n��­w8R

ªor'Õ£Ó/µG�*f�m£y[{ay ��f�ye�SÒ±f�m£xvs�dM\2p2qJÍ;� Ì `/be��m�sWy be�F��d�uafFm"no\2p2qJÍ;¿ m�w1d�{a��`/§�y[f�]�y�ha��b�]�f�d�f�`,m �+ªor?ÕAÓ"µG��f�m
y[{ay ��f�y1r�]�`�`��iÒ�fFm1\2p2qJÍ;�

ªor1ÒÆfFm�\2p2qJÍ;�Sd�ua`,x�b
x�b�y d�hvb����vb
]�d�f�d�f�s�x�øD�§©¨ ¹ hvm�`,_crts
]My[s�xvm�d�]�hiy[d�f�xaj���f�m�f�d��om�`�¡;ha`,xvy[`,mAf�mMy s
kl�vhad�`�_
r�]�s
k�Ó+Ôy�*n�Ë�hvm�d'f�x+d�ua`Am�b�k.`B�Ib6{/b
m'y[s
kl�vhvd�f�xaj+\�p2qM¿ m'�vb
]�d�f�d�f�s�x+ø §©¨ ¹ r�]�s
k !�Ó+Ô%w��

ø/�§©¨ � ö Ô�()#*n���w�« 9 ���  ­A$n��¥�  ¼÷,�¥� @ w%ÿYÓ+Ô��M 'R
ø/�§©¨ 7 6 ö 9 ���  ­A ���  �ÿ�!1#�%²n��cwªCWn»¬����M@'��n����  ¼÷,���M@ w%ÿYÓ+Ô��M ·®°¯$±³²Ð¹´#��;���M@�ÿ�øD�§©¨ µ w8R*« ¶ 7 6)¸ �¹Bº � ø/�§©¨ ¹ø/�§©¨ 7 6   � ö:9 ���  ­A ���  lÿ Ô�()#*n���w­C n�¬­��� @2�vn����  ¼÷K��� @�w�ÿ�Ó+Ôy�  O®°¯$± ²Ð¹;#	j0}B�;���M@2ÿYøD�§©¨ µ w}R*« ¶ 7 6¹Bº � øD�§©¨ ¹
��çoæIç ��ò~ó��:YN[]\�^`_ba7ê²ô
Ò � j�fF��`,x/f�xY¨�`,y[d��i¹a� ¹Af�m?b�x+`[¤vb�kl�a�F`1s�r*\2p2qJÍAgihad'xas�d?ser*\�p2qM�am�fFxvy `JÕAÓ/µ³s�r¯Ò � f�mIy {ay[�FfFyBb�m?m�uas���x/f�x
® f�j���¹a��gvhad2ÕAÓ"µG�Pser�Ò � f�m2y {;y ��f�y^r�]�` `Ab�m2m�uas���x+f�x ® fFji� Ö � ® fFji� Ö m�uas���m2ÒBÓ�ÔI��ÒBøA�­Ó+Ô��²b�xv_YÕAÓ/µG�²ser
Ò � �

Ò l b�xv_�ÒbÿMj�fF��`�x+f�x ® fFji��¦/b�]�`Abe��m�sl` ¤ab
kl�a��`,m'ser�\2p2qJÍMgvhad1xvs�d'ser�\2p2qM��Ò���n ® fFji� ��w?fFm�b
xY`[¤vb�kl�a�F`
ser*·��os
]�_a`�]�`�_+p2q^mBn ö b
]�]�b�xaj
`�_�s�]�_v`�]���{/p2q^m�wIgvhad�xas
d'ser%\�p2qJÍa�

��ç��'ç �O\*ô;í����1��ê�\�ï�ñ��còÐó��
� ua`2¢�` {lf�_a`�bJs�r¯\�p2qJÍ1f�m�d�ua`1j��Fs
gvb���_a`,�i`,xv_a`�xiy[{lj
]�b��vu/ÒBÓ�ÔI�
��uvfFy�u�f�mIhvm�` r�ha�­m�f�xvy[`B\�p2qJÍB�i]�sa_vhvy `2�F`�m�m
d�{a�i`1§Ay[f�]�y�ha��b�]�f�d�f�`,mSfFx/��s��F{axas
k.f�be�vd�fFk.`1d�uvb
x"\�p2qþ_as;`�m�� � uafFm�m�`,y[d�f�s�x��v]�s��;f�_a`�mSd�ua`1gib�m�fFy?f�_a`�bAser)\�p2qJÍa�

ªor/n����M@6÷,�¥�  vw��ÿ�ÒBÓ+Ôy Åd�ua`�x¾��`�y b
xÐ` ��be��hvbed�`¥���  Ã¶�]�m�d�b�xv_Ðd�ua`�x=��� @�fFx0b
x�{Ày s
x�d�` ¤;d�����ua`�d�ua`,]
n��¥�  ¼÷,�¥� @ w¾ÿ ÒBÓ+Ôy �s
]�n����  �÷K���M@ w��ÿ ÒBÓ+Ôy I�lgi`,y b�him�`þn����M@6÷,�¥�  vw��ÿ ÒBÓ+Ôy  f�kl�a��fF`�m�d�ua`�]�`Ãf�m�xas
_a`,�i`,xv_a`�xiy[{ �vb�d�uWr�]�s�km����� � � @Ad�s	�z��� � �  �fFx�b�x�{Wbed�d�]�fFgihad�`,_ d�]�`�`�mBg�{�d�ua`�_a` ¶�xafFd�fFs
x�ser?ÒBÓ�ÔI� � u;hvm��
n��¥�  ¼÷,�¥� @ wSr�]�s�k°ÒBÓ+Ô�f�m�b ¾0 u���È��¾r� s
]�_a`,]�f�x/d�uv`^m�`�xvm�`2d�uvbed1n����  ¼÷,���M@ w*fFx�d�]�sa_vhvy `�mIxas£d�{a��`1§£y fF]�y hv�Fb
]�fFd�fF`�m��
ªor^ÒBÓ+Ô³uvb�m.xas�m�d�]�s�xaj��F{��oy s
xvxa`,y[d�`�_zy[s�kl�is�xa`�x�d�m��*�I`�y�b�xzs�gad�b�fFx�Ó�Ô��?g
{cd�s
��s��Fs�j�f�y b����F{��om�s
]�d�f�xaj ÒBÓ+Ô?�
� xarts
]�d�hvxvb�d�`���{
�SÒBÓ+Ôþuvb
mAm�d�]�s
xaj
��{���y[s
xixa`�y d�`�_�y[s�kl�is�xa`�x�d�mAfFxcj
`�xa`,]�b��9� � uv`�]�`[rts
]�`��)��`/him�`"Ó�Ô0f�xvm�d�`,b�_
ser�ÒBÓ+Ô0rts
]£m�d�]�s�xaj��F{��oy s
xvxa`,y[d�`�_�y[s
kl��s
xa`,x�d�mJf�xzÒBÓ+ÔÑb�mJd�ua`/m�`�y[s�xv_cgi`,m�dMb��v�v]�s6¤afFklb�d�fFs
x�ser'bed�d�]�f�gvhad�`
_a`,�i`,xv_a`�xiy[fF`�m��

©2s�d�`Wd�uibed"�I` y�b�x~xas
d+b�y�y[`,�ad�r�ha�F�$��m�`�b�]�y�uaf�xajzserAb����^�is�m�m�fFgvf��Ff�d�f�`,m"ua`,]�`�m�f�xvy[`�d�ua`��v]�s
ga�F`�k gi`,y[s
k.`,m
´Wµ^��y[s�k.�v��`�d�`��Ip2xv_�b��Fm�s/xas
d�`Ad�uvbed2b�d�d�]�f�gvhad�`£_a`���`�xi_a`�xvy f�`,m'r�]�s
kðÓ+ÔÃk.b6{�gi` �{�¿¾� U���0�0¾�� m�fFxiy[`Ad�ua` {Yklb6{
f�x
d�]�sa_vhiy[`Jb.d�{;��`A§ly[f�]�y�ha��b�]�f�d�{�f�x�d�s�ÕAÓ/µG���

� szm�hvklk.b
]�fF� `�d�uv`Wb�g�s���`��'\�p2qJÍ�¶�]�m�dld�]�fF`�mld�s�hvm�`�b
m�k.b
x�{�y[s
]�]�`�y[dl_a`,�i`,xv_a`�xiy[fF`�mlr�]�s
k ÒBÓ�Ô�b
m
��s
m�m�f�ga�F`��Jb�xv_þd�uv`�x«�Brts�]�m�d�]�s�xaj��F{��oy s
xvxa`,y[d�`�_¾y s
kl��s
xa`,x
d�mYfFx�ÒBÓ+Ô?�A\2p2qJÍÃ]�`��Fhiy[d�b
x�d��F{¾hvm�`Àn��is�m�m�f�ga��{
f�xvy[s�]�]�`�y d�w%_a`���`�xv_v`�xvy f�`,m?r�]�s�k�Ó+Ô�f�xvm�d�`�b
_"s�r*ÒBÓ+Ô?�

��ç��2ç ��ò~ó��:ö¥�iï�_Jê+�aîví7ê)ô
� � �!�#"-¦���� n0�Y�;�	�Q�  ¼÷����P�;��?�� @ w�ÿ�ÕAÓ"µG�k® ±³FP#	C����  �ÿWÒBø µ C���� @2ÿ�ÒBø 6 �

}��v}



¨;uaf�x+©^bed�s
]�f9�a|Ab�d�m�hvuaf�¢es/q1s
xv_as��J� � b�¢6b
m�uaf«ª7klb�f��,hvk.f9� � b�¢�`�m�uaf­¬1b�j�fF�Ib
]�bMb�xv_ � b�¢;ha{
bM|Abed�b6{
b
k.b

pre_
down

pre_
up

post_
down

post_
upX

$ �&%('*),+

X
post_
down

post_
up

pre_
down

pre_
up

GA1 2GA

X

$ "-%.'0/.1

X
post_
down

post_
up

pre_
down

pre_
up X

DS’=

+

(from DS)

(from GDS)

$ �2%�),+�3

pre_
down

pre_
up

post_
down

post_
up

pre_
down

pre_
up

post_
down

post_
up

pre_
down

pre_
up

post_
down

post_
upX X

X
pre_
down

pre_
up

post_
down

post_
up

pre_
down

pre_
up

post_
down

post_
upX

X

R

p1

p2

p3

DP=

IDP=

EDP’=

+

+ +

465-7.8:9,;0<

=0>@?BADC�EGFIHKJ�LNMPO�J�QRO�LSM0T(UWVDXSYZL\[GT^]-_:JR`

Y

X i1 s1i1 s1

i1 s1 i1 s1

i1 s1 i1 s1

X

X X

Y

=a>b?WA�C�EGcDH:J�dWH:UeVSE&fDUegihIjbE�]-_:k6lm]WCnXIEoC2EoXqpsrutGvmwuUWC2CnUeVI?WEoXx]BC2XDEoC2j@y\psrut{zP|DAI}~VI]W}��~psrG�

�o�W�



\^x+¸���f�k.fFxibed�f�xaj � {;��`J§/Ù�fF]�y ha��b�]�fFd�fF`�m?ser�\^]�_v`�]�`�_�p?d�d�]�f�gvhad�`Mq^]�b�klklb�]�m

� ñ��(� ð n��Y�����,�  ¼÷>���«�1��?;�M@ w�ÿ�ÕAÓ/µG�­f�kl�a��fF`�m^n0�Y�;�	�,�  ¼÷����P�;��?�� @ w�ÿYÓ/µ�s
]1n����  ¼÷,���M@ w�ÿYÓ+Ô��«g�{x�1` r7�*ser
ÕAÓ/µG�9�^ªor2n��c���	�,�  ¼÷��k�*����?�� @�w1ÿ�Ó/µÏd�ua`�x�n����  ¼÷,���M@ w2ÿzÒBÓ+ÔØn�g
{��^`[r7�Bser?ÒBÓ+Ô�w'b
xv_�± F #JCJ���  Wÿ
ÒBø µ CN�¥� @£ÿ�ÒBø 6 n�g
{
�^`[r7�Js�rIÒBøD��w��Bªor2n����  �÷K���M@ w1ÿzÓ+Ô��)d�ua`,x¥±°F #JCN���  WÿzÒBø µ CN�¥� @MÿzÒBø 6
n9g�{\�^`[r7�%ser¯Ó�Ô���w�� � u;hvm?É²`,klk.b.¦���}Juas
�F_vm��

�
�R� � ��ñ´� � ¦.� � p��F�Jbed�d�]�f�gvhad�`�mY��uas�m�`�say y�hv]�]�`�xiy[`�m+b�]�`�y {ay[�FfFy�fFxÑÕAÓ/µG�.n9f9� `��ðd�{;��`z§Ãy fF]�y hv�Fb
]�fFd�{iw�b�]�`
f�xvy[��hv_a`,_lfFxld�ua`1m�b�k.`'j��Fs
gibe�i�vb
]�d�f�d�f�s�x/ÒBø µ � ® hv]�d�ua`,]�k.s�]�`
��d�uv` {lb�]�`�be��m�sAy {;y ��f�yJn9f9� `��*m�d�]�s
xaj
��{���y[s
xixa`�y d�`�_
y[s�kl�is�xa`�x�d�m�w%fFx�ÒBÓ+Ô?�

� ñ��(� ð É²`�dU���/�	�K�  Ðb�xi_H���+�b��?��M@�g�`�f�x0d�ua`�d�{;��`c§�y[f�]�y ha��b�]�f�d�{
��d�uibed�fFm��£n0���b���,�  ¼÷>���+�/��?��M@ wcÿ
ÕAÓ/µ �M  C�n0� � �)��?�� @6÷>� �)�	�K�  vw�ÿ�ÕAÓ/µ �M  � ® ]�s
kðÉ²`�klklb�¦���}
�¼g�s�d�u-±2FX#JCJ���  Yÿ�ÒBø µ CN���M@BÿcÒBø 6
b�xi_�# FI±�CD���  /ÿYÒBø/6yCD���M@1ÿYÒBø/µ0uas
�F_«� � uaf�mSf�k.�v��fF`�my± ö #DC 9 ���  ¼÷,���M@õR^ÿYÒBø/µM��¨�sJd�ua`?¶�]�m�d*uvb��$r
uas
�F_vm���p��F�Sm�d�]�s�xaj��F{��oy s
xvxa`,y[d�`�_�y[s
kl��s
xa`,x�d�m2b
]�`Jf�x�d�]�sa_vhvy[`,_Yr�]�s
k y[f�]�y�ha�Fb
]�fFd�fF`�m�fFxWÒBÓ+Ô~g
{N�^`[r7��s�r�ÒBø ¹b�mBd�s
��s��Fs�j
fFy�be��m�s
]�d�f�xaj�fFx�d�]�sa_vhvy `�mAxvsWy[f�]�y�ha�Fb
]�fFd�fF`�m�� � u;hvm����  �b�xv_ ���M@.b�]�`/y[�F`�b
]��F{ m�d�]�s
xaj
��{���y[s
xixa`�y d�`�_
y[s�kl�is�xa`�x�d�m?f�x�ÒBÓ+ÔI��¨�sld�ua`Am�`,y[s�xv_+uibe��rSuas
�F_im'b�xv_ � ua` s�]�`,k°¦i� ¹.uas���_vm��

�
�R� � ��ñ´� � ¦.�0¤ ·��os
]�_a`�]�`�_"p2q°n ö b�]�]�b
xaj�`,_;��s�]�_v`�]���{.p2qJw/þØ\2p2qJÍ�þ�\�p2qM�

� ñ��(� ð n�·	��s�]�_v`�]�`�_�p2q�þ�\2p2qJÍ�w�ªor�b�j
f��
`�xYp2q�fFmB\�p2qJÍa�vd�ua`,]�`J` ¤afFm�d�m1Ó+Ô��P��uv`�]�`AÓ/µXj�Ó�Ô��Pf�m�y[{ay ��f�y
r�]�` `��SÉ)` d û ..n���wIg�`Js
gad�bef�xa`�_�g�{/d�s��is
��s
j�f�y be�F�F{
��m�s
]�d�f�xaj 9 n����  ¼÷,���M@ wBA$n��¥�  ¼÷,�¥� @ w�ÿ�Ó+Ô���RBrts
]'be�F�ª� ÿ�´��

� ua`�x«�ag�{i�1` r7�*serS\2p2qJÍ;�;Ó/µT& 9 n0�Y�;�	�Q�  ¼÷��Y�;�	�Q�M@ w4A�n����  ¼÷K��� @�w�ÿ ¶ §/¿1À û ..n���w}R1f�mIy {ay[�FfFy�r�]�`�`�� � uaf�m
m�uas���m%d�ua`Bj�fF��`,x"p2qØf�m�·��os
]�_a`,]�`,_«�)¬1`�]�`J\2p2qJÍAfFm?bl�v]�s
��`�]?m�higvm�`�d?ser¯·	��s�]�_a`,]�`,_/p2q^m'm�fFxvy `BÒ � b
m?_a`[¶�xv`�_
f�x ® fFji�i�.f�m2·��os
]�_a`�]�`�_"gvhad�xas
d1\�p2qJÍa�

no\2p2qJÍ÷þ°\2p2qJw ® fF]�m�d��)f�r1\�p2qJÍ�uib�mAbYd�{a��`W}�s
]£¹Yy fF]�y hv�Fb
]�fFd�{ d�ua`�x�\2p2q�b��Fm�s�uvb�m£b�d�{a�i`W}�s�]£¹
y[f�]�y ha��b�]�f�d�{
�am�f�xvy[`Bd�ua`M\�p2qJÍMk.` d�uasa_�ser¯y s
kl�vhad�fFxvj/Ó/µÁb
xv_J!�Ó/µÁf�m?`[¤vb�y d��F{/d�ua`Am�b�k.`Jb�m2\2p2qM�

©2`[¤ad����I`Am�uvs��Ñd�uvbed2f$r�\2p2qJÍluvb�m2b�d�{a�i`£§"y[f�]�y�ha�Fb
]�fFd�{/d�ua`�x�\2p2q�be��m�s/uvb
m2b�d�{a��`£§/y fF]�y ha��b�]�fFd�{��?p��F�
bed�d�]�fFgihad�`.say y hi]�]�`�xvy `�m1fFx�b�d�{a�i`l§Yy[f�]�y�ha�Fb
]�fFd�{�gi`���s�xaj�d�s�d�ua`�m�b�k.`.�ib�]�d�fFd�fFs
xcÒ µ g
{ � uv` s
]�`�kÆ¦�� ¹v�AÉ²`�d
Ó+Ô^���³g�` 9 n������	�,�  ¼÷��Ã�����K�M@ wBA$n����  ¼÷,���M@ wJÿ�Ó+Ôy ¥C 9 ���  ¼÷,���M@õRq��Ò µ R
�.¬2`,]�`�Ó/µ jÐÓ+Ô^����fFmJy {ay[�FfFy��
m�fFxvy `AÒ µ y b
hvm�`,m?d�ua`Jd�{a��`A§ly[f�]�y�ha�Fb
]�fFd�{��*ÕAÓ"µ ö Ó/µ�j�Ó+Ô�f�m�be��m�s.y {;y ��f�ye��gi`,y b�him�`JÓ+Ô^���X¢ÐÓ+Ô�uas���_vm��
� uaf�mJm�uvs���mJ\2p2q°uib�mJb�d�{a�i`�§Yy[f�]�y�ha��b�]�f�d�{�f�r�\2p2qJÍ"uvb�mJb�d�{a�i`/§Yy fF]�y ha��b�]�fFd�{�� � u;hvm��²f�r'b+j
f��
`�x�p2q±Ò
f�m1xas
dJ\2p2qJÍ;�­d�ua`�x�Ò°f�m1b��Fm�s+xas
dJ\2p2qM� � uaf�m1m�uas���mJ\�p2qJÍ-þÅ\�p2qM�¼¬2`,]�`/\2p2qÁfFmBb"�i]�s��i`,]1m�hvgvm�` d^ser
\2p2qJÍAm�fFxiy[`£Ò � f�m2\�p2qJÍMgvhad�xvs�d1\2p2qM�

�
�R� � ��ñ´� � ¦.��¦ � ua`J�v]�s
ga�F`�k°��uv` d�uv`�]�b
x+p2q³fFm2\2p2qJÍ£fFm'_v`�y[f�_a`,_+f�xY�is
��{axas�k.fFb��«d�f�kM`
�

� ñ��(� ð
�+�5�$�d� Ó/µl��!;Ó/µl��!;Ó+ÔÃb�xv_�Ó+Ô�f�m'y[s
kl�vhvd�`�_�f�xY�is
��{axas�kMf�be�«d�fFk.`Ab
m'm�uas���x+f�xc� |Ab�m������o�
�+�5�$� � ÒBÓ+Ô�j��Fs
gibe�«bed�d�]�fFgvhvd�`A_a`,�i`,xv_a`�xiy[{"j�]�b
�vu/f�m�y s
kl�vhad�`�_�fFx-..n}A Õs�K�*A w���uv`�]�`BÕ��:�ÃfFm

d�uv`Am�`�dIs�r¯`,_aj�`,m?fFxYÓ/µl�
�+�5�$�=¤ ÒBø ¹ j��Fs
gibe��bed�d�]�fFgvhvd�`~�vb�]�d�fFd�fFs
x�fFmcy s
kl�vhad�`�_ÁfFx�..n8A ø�A 7ew g�`�y�b�hvm�`Ðbe�F�lm�d�]�s
xvj��F{
�

y[s�xvxa`,y[d�`,_°y[s�k.��s
xv`�x�d�m�b
]�`0y s
kl�vhad�`�_Ïf�x ..n8A Õ ����� A+j A � �.�K� A wcg�{Ïhvm�fFxaj � b
]tË�b
x«¿ m
be�Fj�s�]�fFd�uik � � b�]��e¹��o�ib�xi_OA Õs�.�K��A5j=A ���.�K��A)F A ø�A 7©j A ø�A$�

}���§



¨;uaf�x+©^bed�s
]�f9�a|Ab�d�m�hvuaf�¢es/q1s
xv_as��J� � b�¢6b
m�uaf«ª7klb�f��,hvk.f9� � b�¢�`�m�uaf­¬1b�j�fF�Ib
]�bMb�xv_ � b�¢;ha{
bM|Abed�b6{
b
k.b

�+�5�$�X¦ Ó+Ô��PfFm'y s
kl�vhad�`�_�fFx-..n}A øUA ÿ w��
� ua`�_as
k.f�xvb�x�dMy s
m�d£s�r2y[s
kl�vhvd�f�xaj�Ó+Ôy�%f�m£d�`�m�d�f�xaj f�r���ÿ¾Ó+Ô� Ñs
]Z���ÿþÓ+Ôy þrts
]£`�b
y�u
�³ÿÆø��ÐøA�J��uaf�y�uÑfFm y[s
kl�vhvd�`�_Ñf�xd..n8A ø�A 76w�� � u;hvm �^rts�]�be�F�Z�³ÿÆø��ÐøA�JfFdWd�b
¢e`�m
..n8A ø�A 7 wP��..n}A øUA 7 w ö ..n8A ø�A ÿ w��

�+�5�$� ½ � ua`0y s
m�d�s�r�y s
xvm�d�]�hvy[d�fFxvjÑÕAÓ"µG��fFmT..n}A Õ �:� A+j A Ôy.	A0A øUA 7�w�g�`�y b
hvm�`Àd�ua`0m�f���`Às�r
9 n0���$� � �  ¼÷>���1� � � @ w4A�n����  �÷K���M@ wIÿWÓ+Ô��)C 9 �Y�$� � �  �÷>�W�1� � �M@õR¡¢~ø/..n��­w8R.fFmD..n}A Ô�.	A�A ø�A 7ew��
��ua`,]�`£Ôy.�fFm?d�ua`Am�` d'ser*m�{;kMgis
�«say y hi]�]�`�xvy `�m��
� ua`�y s
m�dWser�d�`�m�d�f�xaj0f�r"ÕAÓ/µG�MfFm�y[{ay[�FfFy�fFm ..n8A Õs� �:�(� A­jZA ��� �:�(� A w�� ¬1`�]�`��A�I`�uvb6�
`A Õ � �:� � A4j A � � �:� � A�F:A ø/.	A 7'j A øb.	A�����ua`�]�`Jø/.ÁfFm?d�ua`Am�` d'serSbed�d�]�fFgvhvd�`Jsay y�hv]�]�`�xiy[`�m��

Ù���`,b�]���{
�
d�ua`Jb�g�s���`1m�d�`,�vm^}1d�uv]�s
haj�u Ö m�uas��~d�uvbed2\2p2qJÍBf�mIy s
kl�vhad�`�_"fFx��is
��{axas�k.fFb���d�fFk.`^rts
]Id�uv`^m�f���`
serSb.j�fF��`�x�p2qM�

�
�R� � ��ñ´� � ¦.� ½ \�p2qJÍzm�d�`��¾§Àklb6{~y ]�`�bed�`�m�` �
`�]�be�1_vf$Î­`�]�`�x�d�j��Fs
gvb��^�vb
]�d�f�d�f�s�xvm�gi`,y b�him�`�ser£d�s
��s��Fs�j
fFy�be�
m�s
]�d�f�xaji�*gvhad.be�F��s�r2d�uv`�k b�]�`"d�ua`+m�b�k.`"f�xzd�ua`�m�`�xim�`+d�uvb�d£d�uv`�_af�Î­`�]�`�xvy `+b�k.s�xajWd�uv`�k _as;`�m.xas
dMb�Î­`�y d
��ua`�d�ua`,]'b�x�p2q�f�m1\2p2qJÍJs�]'xas�d��
� ñ��(� ð ª�dBfFmJm�h;�/y[fF`�x�d^d�s�m�uas��³d�uibedBf$r?ÕAÓ/µG�¯rts�]Jb+�vb
]�d�f�d�f�s�x�Ò � n�}JF 
ÃF��iw1uvb
mBb"d�{a��`l§�y[f�]�y ha��b�]�f�d�{
�
d�uv`�xYb�x�{/s
d�ua`,]'�vb�]�d�fFd�fFs
xYÒÃ�� n�}ÃFI
'F��iwIb��Fm�s�y b�him�`,m�d�{a��`A§ly[f�]�y�ha�Fb
]�fFd�fF`�m��

É²` dSÒ µ gi`Id�ua`I�vb�]�d�fFd�fFs
xAfFxvy �Fhi_afFxvj^b����;bed�d�]�fFgvhvd�`%say�y hv]�]�`,xvy[`,mPf�xJd�uv`�d�{a��`�§2y fF]�y hv�Fb
]�fFd�{2rts�]²d�ua`?�vb�]�d�fFd�fFs
x
ÒÃ��n�}�F 
÷F���w�� � ua`,x0Ó/µ�j�Ò µ f�m"y {ay[�FfFy��2m�f�xvy ` ÕAÓ/µG�^hvxv_a`,]"d�ua`��ib�]�d�fFd�fFs
x0ÒÃ��n�}�F 
¥F��iw�uvb
m
bWd�{a��`�§�y[f�]�y ha��b�]�f�d�{
��p1xv_Ãd�ua`,]�`�`[¤af�m�d�m�± m�hvy�u�d�uvbed�Ò µ ö ÒÃ�µ � �Im�f�xvy[`+d�s��is
��s
j�f�y be�?m�s
]�d�f�xaj�_as;`,mMxas
d
y�uvb
xaj�`^m�d�]�s�xaj��F{��oy s
xvxa`,y[d�`�_�y[s�kl�is�xa`�x�d�m�� � ua`�]�`[rts�]�`^Ó/µHjzÒÃ�µ � fFm?be��m�sMy[{ay ��f�ye� � uaf�m?kM`,b�xvmId�ua`J�vb�]�d�fFd�fFs
x
ÒÃ�� n�}ÃFI
'F��iwIb��Fm�s�y b
hvm�`,m?bMd�{a��`A§ly[f�]�y�ha�Fb
]�fFd�{�� � u;hvm � ua`�s
]�`�k°¦�� Ö uas
�F_im �

�
�R� � ��ñ´� � ¦.�0Á ªor«d���sA�vb�d�uvm%serPbed�d�]�fFgihad�`2_v`���`�xv_a`,xvy[fF`�mIb�]�`�xas
d%m�d�]�s�xaj��F{��oy s
xvxv`�y[d�`�_MfFx/ÒBÓ�Ô�b�xv_l`,b�y�u.ser
d�uv`�k±y�b�hvm�`�m?xas�d�{a��`J§�y[f�]�y�ha�Fb
]�fFd�{��i\2p2qJÍA_vs�`,m�xas
d?�i]�sa_vhvy `Jd�{a�i`J§�y[f�]�y ha��b�]�f�d�f�`,m?_vha`Jd�sld�ua`Jd���s��vb�d�uvm��
� ñ��(� ð p2m.m�uas���x�fFx � uv` s
]�`�k ¦i� ¹a�*b����Ibed�d�]�f�gvhad�`"say y�hv]�]�`,xvy[`,mJfFx�b�x�{�d�{a��`+§Wy fF]�y hv�Fb
]�fFd�{ f�mMb��Fm�sWy[{ay ��f�y
f�x�ÒBÓ+ÔI� � ua`"d��Is �vb�d�uvm.b�]�`+xvs�dMm�d�]�s
xvj��F{
��y[s�xvxa`,y[d�`,_cy[s
kl��s
xa`,x�d�m���b�xv_zd�s
��s��Fs�j
fFy�be�%m�s
]�d�f�xaj _as;`,mMxas
d
f�x
d�]�sa_vhiy[`Jxa` �Ñm�d�]�s�xaj��F{��oy s
xvxv`�y[d�`�_/y s
kl��s
xa`,x
d�m �vm�slf$rS`�b
y�u"�vb�d�uYuvb
m'xasld�{;��`J§ly[f�]�y�ha�Fb
]�fFd�{��;d�ua`J��uas��F`Bser
d��Is.�vb�d�uvm2uvb�m'b��Fm�s.xvs�d�{;��`A§ly[f�]�y�ha��b�]�f�d�{
� � u;hvm � uv` s
]�`�kÏ¦�� �luas
�F_im �

�
� ua` s�]�`,k±¦�� �/m�uas���m'd�uvbedA\2p2qJÍ._as;`�m^xas�d^�v]�sa_vhiy[`Ad�{a��`M§"y fF]�y hv�Fb
]�fFd�fF`�m�_iha`£d�s"f�xv_a`���`�xi_a`�x�d^d�uv]�`�b
_vm

ser�b�d�d�]�f�gvhad�`M_a`���`�xv_v`�xvy f�`,m�f�r�d�ua`�{�b
]�`Axas
d2y[{ay ��f�yJf�xWÒBÓ+ÔÀm�hiy�u�b�m'rts�]2Ò � �¼Ò l b
xv_WÒ ÿ � ® s
]�b
xYfFx�d�haf�d�f��
`
hvxv_v`�]�m�d�b�xv_af�xaj�s�r � ua` s�]�`,k¾¦�� �i���F` d�¿ m¯y[s�xvm�f�_a`,]Pd�uvfFm)d�ua`�s
]�`�kþfFxAd�ua`Iy b�m�`�s�rvÒ ÿ �)p1m²d�ua`�]�`�m�ha�FdPservd�s
��s��Fs�j
fFy�be�
m�s
]�d�f�xajMs�r*Ò ÿ ¿ m1ÒBÓ+ÔI�as
xv`Jser)d�ua`Brts��F�Fs��'fFxaj�m�` d�m?fFm'b
_v_a`�_�f�x�d�s�Ó+Ô��Pg�{\�^`[r7�%serSÒBø/��b�xi_�Ó�Ô����

9 n���� ø
}
÷,��� 
�}6w�÷�n��'� ø
}
÷K�'� 
�}6w}R
9 n���� ø
}
÷,��� 
�}6w�÷�n��'� 
�}
÷K�'� ø
}6w}R9 n���� 
�}
÷,���Mø
}6w�÷�n��'� ø
}
÷K�'� 
�}6w}R

�?hvd 9 n��¥� 
�}�÷K���Mø�}�w�÷�n��'� 
�}�÷8���Mø
}6w}R�fFm�xvs�d�b�_i_a`�_+fFx�d�slÓ�Ô�����gi`,y b�him�`
9 n���� 
�}
÷,���Mø
}6w�÷ n��'� 
�}
÷K�'� ø
}�w8Ry&+ÒBÓ+ÔIn ö:9 n����Mø
}�÷8��� 
�}6w�÷�n��'� ø
}
÷,��� 
�}6w8R

f�m2y[{ay ��f�yJb�xv_Yd�s
��s��Fs�j
fFy�be�²m�s
]�d�f�xaj�xa` �
`�]��i]�sa_vhvy `�m1b�xa` ��y[{ay ��`
� � uvfFm2fFm2d�ua`£]�`�b
m�s�x���u
{�\�p2qJÍ._vs�`,m2xas
d
f�x
d�]�sa_vhiy[`Jb.d�{;��`A§ly[f�]�y�ha��b�]�f�d�{lrts�]�Òbÿ
�

� ua` s�]�`,kØ¦i� §1b
xv_ � uv` s
]�`�kØ¦�� �B_a`,k.s
xvm�d�]�bed�`�d�uvbed%\2p2qJÍ��v]�sa_vhvy `I�F`�m�mSd�{a�i`'§By[f�]�y ha��b�]�f�d�f�`,m²d�uvb�x/\2p2qM�
}��e¦



\^x+¸���f�k.fFxibed�f�xaj � {;��`J§/Ù�fF]�y ha��b�]�fFd�fF`�m?ser�\^]�_v`�]�`�_�p?d�d�]�f�gvhad�`Mq^]�b�klklb�]�m

�lL ÛýO ��¡N¢�Ý2R*Z â Ý2O.Q¯á¡�ÀNPâ£¢-�[Ý2â Ý2O.Q¯á^Q*Z[T.O

Ì `£f�k.�v��`,kM`,x�d�`�_c\�p2qJÍM` ¤v�i`,]�f�k.`�x�d�b����F{Ys
xYd�uv`�¨�{ax�d�uv`�m�f���`�]^q1`,xa`�]�bed�s
]�º�»Á¦i� ¹Yno¨iq�rts
]^m�uas�]�d�w l �­��uaf�y�u
hvm�`�m'f�xvy�]�`,kM`,x�d�be�Pb�d�d�]�f�gvhad�`A` ��be��hvb�d�fFs
x�m�y�ua`,k.`Agvb�m�`�_�s
xW\2p2q^m'b�xv_Y�I`Js
gvd�bef�xa`,_+j
s;s;_�]�`�m�ha��d�mJn9m�` `Ab��Fm�s
� b�ga�F`��«}�w��

}
�'Ò � �iÒ l ��Ò ÿ b�xv_YÒ × n9b����²serSd�ua`,k±b�]�`A\�p2qJÍMgvhad�xvs�d1\2p2qJw
� uv`M¨vq��'fFd�uW\2p2qJÍAb
y y `��ad�`�_Ybe�F�«serSd�ua`,k±b
xv_"j
`�xa`,]�b�d�`,_+b�d�d�]�f�gvhad�`J`���be��hvbed�s
]�mIm�hvy�y[`�m�m�r�ha���F{��a��uvf��F`
d�ua`Js
]�fFj�f�xvbe�²¨vq�gvb�m�`�_+s
xW\2p2q�]�`���s
]�d�`,_/d�{a�i`A§ly fF]�y ha��b�]�fFd�fF`�mIrts
]?d�ua`�k��

¹v�'Ò 7 n�xas�d2·	��s�]�_v`�]�`�_�w%b�xv_YÒ � n�·	��s�]�_v`�]�`�_"gihad�xas�d1\2p2qJÍ�w
� uv`M¨vq��'fFd�uW\2p2qJÍBr�b�f��F`�_�d�s�j�`�xv`�]�bed�`Bbed�d�]�fFgihad�`J`��6b��Fhibed�s�]�m?b
xv_+]�`���s
]�d�`,_"d�{a��`A§ly[f�]�y�ha�Fb
]�fFd�fF`�m��

§i�Id�ua`JÂ p2q1¸?¹£`,_afFd�s
]
� m�f�xaj0d�ua`Ð¨iqM�2�I`�_a` �
` �Fs
��`�_Ød�ua`�Â p2q1¸?¹À`�_afFd�s�]�rts�]�\^g;Ë7`�y d�\^]�f�`,x
d�`�_�p?d�d�]�fFgvhvd�`Ðq^]�b�klklb�]�m
n�\J\�p2qJw^� ¨�|A�����I� q1ª�¨;|A��§6�7� ¬Jq1ª�|A�����o� � ua`JÂ p2q1¸?¹M`�_afFd�s�]?fFxvy �Fhi_a`�m�bly s
kl�afF��`,]'b�xv_�b�m�d�bed�fFy^`�]�]�s
]
y�uv`�y�¢�fFxvj^f�xvy �Fhv_vfFxajJd�{a��`�y�ua`�y�¢�f�xaji�
b�xv_l_a`�d�`�y d�f�xajAhvm�`�_lgvhad�xvs�d�_a`,y[��b�]�`�_M�6b
]�f�b�gv��`,m �)ª�d%be��m�sJ�v]�s��;fF_v`�m
k.`,b�xvmIrts�]'y[s
klkMhvxaf�y bed�f�s�x"�'fFd�u�s
d�ua`,]?d�s;s���m'm�hiy�u�b
m?s
g;Ë7`,y[d�m'b�xv_�y[��b�m�m'gv]�s���m�`,]�m��
� uv`�bed�d�]�fFgvhvd�`�j�]�b
klk.b
]�m���`�y f$rt{;f�xaj0d�ua`�Â p2q1¸?¹Ð`�_vf�d�s
]�f�m ]�` ��bed�f��
` �F{¾��b�]�j�`�Ê¥A ´HA ö Ö �a÷õA µ�A ö
}�¦i}
÷õA ø�A ö �e¹��0b�xi_��v},��§¾��f�xa`�m�f�xÅ¨v¨;É ÿ � Ì `Ð��`,]�`Ãd�]�s
hvgv��`,_³�'fFd�u³`���f�k.fFxibed�f�xaj�klb�x�{Ød�{a�i`~§
y fF]�y hv�Fb
]�fFd�fF`�ml��ua`,xÐ_a` �
` �Fs
�af�xajcd�ua` Â p2q1¸I¹�`�_vf�d�s
]��?b���d�uas
hvj
uÃd�ua`�¨iq�f�m���`,]�{Ãhvm�` r�ha�2d�s�_a` �
` �Fs
�
m�hvy�u+d�s;s���m��
Ö
Ö b
haj
k.`�x�d�fFxaj._a`���`�xi_a`�xvy f�`,mI��`,]�`^b�_v_a`,_/d�sM`���f�k.fFxvb�d�`Bbe�F�­d�{;��`B§£y[f�]�y ha��b�]�f�d�f�`,m2n�m�s�k.`2ser)d�ua`,k�klb6{
xvs�d�g�`Axa`�y `�m�m�b
]�{iw�Ê;�'fFd�uas�had'd�uv`�k�d�ua`Js
]�fFj�f�xvbe�²¨vq�]�`,�is�]�d�`�_�}��.d�{a�i`J§�y fF]�y ha��b�]�fFd�fF`�m��
� uv`�¨iqÐ�'fFd�u/\�p2qJÍ2b�y�y[`,�ad�`,_AfFd¯�'fFd�uvs
had Ö
Ö b
haj
k.`�x�d�fFxajB_a`,�i`,xv_a`�xiy[fF`�m*b�xi_£j
`�xa`,]�b�d�`�_£b�x.bed�d�]�f�gvhad�`
`���be��hvbed�s
]cm�hiy y[`,m�m�r�ha�F��{
� � uvfFmzm�uas���m�d�uvb�d�\�p2qJÍ0fFmzhim�` r�ha�/f�x�d�uafFm�y b�m�`Àd�sØ` �FfFk.f�xvbed�`Ðd�{;��`0§
y fF]�y hv�Fb
]�fFd�fF`�m��

¤�L ¥�ÝD�[á^QSÝ�U§¦ TMR*¨�åª©«�:� Z�¬u­�Z4�£áãå��"å²Q¯Ý1â ©
q^p2qàm�{;m�d�`,k � |Ab�m��e¦6�Jb�xi_~É²fFj
b�m�{am�d�`�k fFx�d�` j
]�bed�`�_Ðf�x~¸%�Ff.� ¸%�Ff���� |Ab�m����,�ln�¸���ftÈ6É)f�j�b�rts
]"m�uas�]�d�w�uvb6�
`Wb�x
be�Fj�s�]�fFd�uik d�sÑb6�
s�f�_�d�{a�i`Ð§þy fF]�y hv�Fb
]�fFd�fF`�m��ß¸%�Ff	È�É²fFj
b0b
�v�a�Ff�`,m d�ua`~m�b
kM`Àbe�Fj�s�]�fFd�uvk b
mcq^p2qä_as;`�m�s
x
b�gim�d�]�b
y[d�fFs
x0��`���` ���ð¨�sÀ��`c]�`[rt`�]�s�xa��{~d�sÃd�ua`c¸%�Ff	È�É²fFj
bi¿ m+be�Fj�s
]�fFd�uvk f�x¾d�ua`z]�`,m�d+serMd�uaf�m�m�`�y d�fFs
x«� � ua`
be�Fj�s�]�fFd�uikÏfFm�_vf$Î­`�]�`�x�dIr�]�s�k°s
hi]�m��

� uafFm�m�`�y[d�f�s�x0y[s�kl�vb�]�`�m+\2p2qJÍzb
xv_~¸���ftÈ6É)f�j�bzm�{am�d�`�k�� ® fF]�m�d���d�uv`�s�had��FfFxv` serA¸���ftÈ6É)f�j�bv¿ m/be�Fj�s�]�fFd�uik
f�m�j�fF��`,x«� � ua`,x«�?��`Wy s
kl�vb�]�` \�p2qJÍ�b
xv_À¸%�Ff	È�É²fFj
b�hvm�f�xajzd�ua`W`[¤vb
k.�v��`,m/Ò � d�uv]�s
hvj
u~Ò�®cn � b�ga�F`��Á}6w��
® ]�s
kðd�uv`.]�`�m�ha�Fd�m���d��Is"p2qÅy[��b�m�m�`�m2_v`[¶�xa`,_Wg�{ \�p2qJÍlb
xv_�¸���ftÈ6É)f�j�b�b�]�`£xas�d1fFxWd�ua`MfFxvy �Fhim�fFs
x�s�]�_v`�]�`,b�y�u
s�d�ua`�]���©1` `�_v��`,m�m2d�s+m�b6{��¼d�uv` {YfFxiy[��hv_a`l\2p2qÁ�v]�s
��`�]���{
�*�?s�d�u be�Fj�s
]�fFd�uvklm2m�` `,k±d�s+g�`£` Î¼`,y[d�fF��`M�'f�d�u m�s
k.`
_af�Î¼`,]�`,xvy[`,m �vb���d�uas
hvj
u+f�d�]�`�¡;haf�]�`,m�r�hv]�d�ua`�]2]�`,m�`,b�]�y�u�d�s�f�_a`�x�d�f$rt{�gis
d�uY�v]�s
��`�]�d�fF`�m��

¯?ç7è%ç Y-a�í{°.±Mí,ë�\³²�ôzò�aQë%ï��ií�îD´/^
� uaf�m?m�`,y[d�fFs
x"s
had���f�xa`,m?d�ua`B¸%�FftÈ6É²fFj
bi¿ mIbe�Fj�s�]�fFd�uikÁd�s�b6��s�f�_�d�{a��`B§.y[f�]�y ha��b�]�f�d�f�`,m �¯Ç%�F`�b
m�`Bxas
d�`^d�ua`Jbe�Fj�s�]�fFd�uik
f�m�j
f��
`�x+ua`�]�`^g�{"�ib�]�d�f�be�F��{�hvm�fFxvjlklb�d�ua`,k.b�d�f�y b��­xvs�d�b�d�fFs
x«�vm�f�xvy[`^��`^�Is
ha��_"�Ff�¢e`^d�s.rtsay hvm?gv]�f�`4£i{/s�x"uas��0d�s

µ ��!#������¶r������!#��� � r ·õua�����+�4q��r��������!¹¸����ï&(���������0������!#�1����!#�%�9���Gvy! ���%��$%��! ��������$������ï�������WrPºj�%�����poÆ�����'v��ï���P�%����$����·�����§��&���,v-oÆ��������!#�j��$����u�����Br» ���
¼�!#�����������u����! ½U���0��!#���A/ ����¾�$U�¿¾����}o|�����·�%&'r
}�� Ö



¨;uaf�x+©^bed�s
]�f9�a|Ab�d�m�hvuaf�¢es/q1s
xv_as��J� � b�¢6b
m�uaf«ª7klb�f��,hvk.f9� � b�¢�`�m�uaf­¬1b�j�fF�Ib
]�bMb�xv_ � b�¢;ha{
bM|Abed�b6{
b
k.b

S7rt`�`�_vgib�y�¢)V�b/�vb
]�d�f�d�f�s�xYd�s�!;Ó+ÔI� � ua`£b�y d�hvb��)¸���ftÈ6É)f�j�blbe�Fj�s
]�fFd�uvkðfFm1_a`[¶¼xa`�_Wb
m'r�ha�F�F{�f�d�`�]�bed�fF��`Ab
xv_Wk.s
]�`
`[�/y f�`,x
d?s�xa`��

¥�s
haj�ua�F{Ym���`�b�¢�f�xaji�«`���`,]�{Yd�f�k.`l¸%�Ff	È�É²fFj
b/y s
kl�vhad�`�mBd�uv`.�vb
]�d�f�d�f�s�x ø/§©¨ ¹ rts�]  u�¿� m�{;kMgis
�����«¸%�Ff	È�É²fFj
b
b�_i_vmAxa`��Á`,_aj�`,mAy[s�k.�ihad�`,_ r�]�s
kýd�ua`+�vb�]�d�fFd�fFs
xcb�mJb
haj
k.`,x
d�fFxvjW_a`���`�xv_v`�xvy f�`,m �¯d�ua`,xz�i`,]7rts�]�klmJb�y ��s�m�hv]�`
y[s�kl�vhad�b�d�fFs
x�bej�bef�x/�FfF¢�`M¨�d�`,�Y¹.b
xv_+§.s�r�¨�`,y[d�� §i�

� sAg�`2k.s
]�`��v]�`�y[f�m�`����I`2xa`�`�_.d�sMhvm�`2d���sJ��b�]�f�b�ga�F`�mSü2Ó"µln��¼w¯b
xv_lü2Ó+Ô?n���w)b�rtd�`�]%d�ua`^¨;`�ye�a�1ser%� |Ab�m����,�o�
Ì `Ab�gvgv]�` �;f�bed�`G¶GÀ ¿ � ü2Ó/µln��­w�b�xv_�¶ §/¿BÁ ü2Ó+ÔIn���w%b�m?ü2Ó/µÁb�xv_+ü2Ó+Ô?�v]�`,m���`�y d�fF��` �F{��

� ü1Ó/µln��­w��*b�_a`���`�xi_a`�xvy {"j�]�b
�vu/��b�]�f�b�ga�F`^rts
]']�ha��`]�
� ü1Ó+ÔIn��cw��*bl_a`���`�xv_v`�xvy {"j
]�b��iu/��b�]�fFb
ga�F`1rts�]'m�{akMgis
�ª�
Ì `Ab��Fm�sMf�x�d�]�sa_vhvy[`,m?d���s��v]�say[`,_vhv]�`�mIÇ�]�s
�vb�j
b�d�`�nowIb
xv_+Ç�b�]�d�fFd�fFs
x­n��cw��

��ñ���Â�� Ã�ò�ñ´� Ç�]�s
�ibej
b�d�`
now 9 È
È ¨]¾�ÅÉ ���½~�È�Ð¾� �ûP©�½~�Â¨U���  U�
ÄÅ�(�k� ð ��ñ�"DÄÆÄ �YÿYµ Ã.�

ü2Ó/µln0�¼w%� ö ü2Ó/µln0�¼w­& 9 n0�Y�;�	�Q�  �÷>�Y�;�	�,�M@ w4A�n�n����P�;��?��  ¼÷��k�«�;��?��M@ w�ÿYü2Ó/µ¡ 
E�n��¥�  ¼÷,�¥� @ w�ÿYü2Ó�ÔIn���w�w­C 9 ���;�	�,�  ¼÷������	�Q�M@õRG¢Ðø/..n��­w8R�Ê �(Ã

ÄÅ�(�k� ð ��ñ�"DÄÆÄ �àÿÇ� Ã.�
ü2Ó+ÔIn���w�� öd9 n����  ¼÷K��� @�wBA$n����;�	�,�  ¼÷������	�,� @ w�ÿ�ü2Ó/µUR�Ê �(ÃR

��ñ���Â�� Ã�ò�ñ´� Ç�b�]�d�fFd�fFs
xPn���w 9 È�È ©~¨u�����{���  U���{�;Ç@¨U�h½�½�©|½9¨u���{�<Ç ü1Ó+ÔIn��cw
È  �ûP©�½~���{�;Çþ¨�©|¨U�����{���  u� ø §©¨ ¹ ½<���{�;Ç ü2Ó+ÔIn���w.É ½<���·�{�T�lÄ|�ë��¨�ûR�ëÊ·¨u��½9�r��¾r����ú���½]�{��Ã��Â��©�Ôe �¡AÃh��¾���ÁóÏ Ê
ü2Ó+ÔIn���w%� ö ü2Ó+Ô?n���w­& 9 n��¥�  ¼÷,�¥� @ w4A ¯)±�÷W¯$# �1±ËÊH#�C����  "ÿ�ø/§©¨ µPC����M@�ÿ�ø/§©¨ 6�R
Ê

R
� m�fFxajJd�ua`1b
gis��
`��e�I`�y b
x�xas��Ð_a`�m�y ]�fFg�`2g�s�d�u�be�Fj�s
]�fFd�uvklm��Pd�ua`1s
]�f�j
fFxibe��\2p2qM¿ m�b
xv_ld�uv`�¸%�Ff	È�É²fFj
bi¿ m�� Ì `

b�m�m�hvk.`^ua`,]�`AÓ"µln��¼w%f�xvy[��hv_a`,m�be�F�²_af�]�`�y[d'_a`,�i`,xv_a`,xvy[fF`�m'f�x��P�
��ñ���Â�� Ã�ò�ñ´� \2p2qMnow 9

ÄÅ�(�k� ð ��ñ�"DÄÆÄ �YÿYµ Ã.� ü2Ó"µln��¼w�� ö Ó"µln��¼w�Ê �(Ã
ÄÅ�(�k� ð ��ñ�"DÄÆÄ �àÿÇ� Ã.� ü1Ó+ÔIn��cw*� ö:9 R
Ê �(Ã
Ç�]�s
�vb�j
b�d�`�n�w�Ê
ÄÅ�(�k� ð ��ñ�"DÄÆÄ �àÿÇ� Ã.� Ç�b
]�d�f�d�f�s�x«n��cw�Ê �(Ã È�È ©|¨U�����{���  u���{�<Ç]�{�h½9��©~���¿½a�r����ÅÖ��¨�ûR U�<ÇR����û�ú0 uÅ#�
Ç�]�s
�vb�j
b�d�`�n�w�ÊiÈ�È �Â  ¾�Ä|��¾0£P¡r u������©|��Ï@¾��{�È¾[½~ÅÆ¨U���{��� ���R

��ñ���Â�� Ã�ò�ñ´� ¸%�FfFÉ²fFj
bvn�w 9
ÄÅ�(�k� ð ��ñ�"DÄÆÄ �YÿYµ Ã.� ü2Ó"µln��¼w�� ö Ó"µln��¼w�Ê �(Ã
ÄÅ�(�k� ð ��ñ�"DÄÆÄ �àÿÇ� Ã.� ü1Ó+ÔIn��cw*� ö:9 R
Ê �(Ã
Ç�]�s
�vb�j
b�d�`�n�w�Ê
ÄÅ�(�k� ð ��ñ�"DÄÆÄ �àÿÇ� Ã.�

Ç�b�]�d�fFd�fFs
x«n���w�ÊiÈ
È/n�}6w ©|¨U�����{���  u���{�;Ç@ u�¿�ë����û�ú� UÅ b
xv_/rt`�`�_vgib�y�¢�fFxvj.d�ua`A�vb
]�d�f�d�f�s�x"f�x�d�slü2Ó+ÔIn���w
Ç�]�s
�vb�j
b�d�`�n�w�Ê �(Ã È�È"no¹
w �lÄ|���R©~���l¡r U��ûÐ�{�;Çþ�lÄ|�Ð¾�ÅÉ ���½~�È�Ð¾� �ûP©�½~�Â¨U���  U�R

� s�g�s
]�]�s��0|Ab
m�d�`�xvm�¿ m��Is
]�_vm��;d�ua`Ab
gis��
`Bb���j
s
]�f�d�uvkÏ¸%�FfFÉ²fFj
bvn�w%fFm'm�hvklklb�]�f���`�_�b�mIrts��F�Fs���m �

p1m�bBy[s�xvm�`,¡;ha`�xvy `�s�r¼d�ua`'b�g�s���`Bn�}�w)b�xv_+n�¹�w��er�hi]�d�ua`�]*_a`,�i`,xv_a`,xvy[fF`�m�klb6{£g�`�b�_i_a`�_Md�sBü2Ó+Ô?n��Mw
rts�]²m�s
k.`*s�d�ua`�]��Ïÿ�´z� � ua` {^f�x)£�ha`,xvy[`�d�ua`%�vb
]�d�f�d�f�s�xaf�xaj2_a`,y[f�m�fFs
xvm²k.b
_a`Srts
]²d�ua`�xa`[¤ad²m�{ak£g�s���m �
b
xv_Jb6��s
fF_^y[s�x)£if�y[d�mP��uaf�y�uJklb6{1uvb6�
`*s;y�y hv]�]�`�_^f$rad�ua`%�vb
]�d�f�d�f�s�xvmP�I`�]�`�y[s�k.�ihad�`,_BfFxv_v`���`�xv_a`,x�d��F{��

}����



\^x+¸���f�k.fFxibed�f�xaj � {;��`J§/Ù�fF]�y ha��b�]�fFd�fF`�m?ser�\^]�_v`�]�`�_�p?d�d�]�f�gvhad�`Mq^]�b�klklb�]�m

ª7xþd�ua`�y�b�m�`zser/Ò ÿ n ® fFji�B�
w��Brts�]�`[¤vb�kl�a�F`��J¸���ftÈ6É)f�j�bv¿ mYbe�Fj�s
]�fFd�uvkßrt`�`�_vgib�y�¢;m 9 n���� 
�}
÷,��� 
7¹
w}Rcb
m�b�x
b�hvj
k.`�x�d�f�xajÐ_a`���`�xi_a`�xvy {¾d�sÀü1Ó+ÔIn��cw/g�`[rts�]�`cd�uv`��vb�]�d�fFd�fFs
xþser	� fFm�y s
kl�vhad�`�_«� p1m�bÀy s
xvm�`�¡;ha`,xvy[`
�
n��'�Mø�}
÷K�'� 
�}�w*f�m�b�_i_a`�_+d�slü2Ó+Ô?n��Mw�� � u�him'd�ua`Jd�{a��`A§ly[f�]�y�ha�Fb
]�fFd�{�f�m'b6��s�f�_a`,_«�

the original OAG algorithm the Eli/Liga’s algorithm

YX i1 s1i1 s1

YX i1 s1i1 s1

YX i1 s1i1 s1

YX i1 s1i1 s1
IDS=

DS= +

DP=

IDP=

EDP=

+

+ +

Type 3 Circ.=

feedbacked
dependency TDS of G 4

TDP  of G4

TDS of G4

TDP of G4propagate

® fFj
hv]�`£�;�*b�x+`[¤vb�kl�a�F`Jser)rt` `,_vgvb�y�¢/fFx�ÒbÿAg�{"d�ua`J¸%�Ff	È�É²fFj
bi¿ mIbe�Fj�s�]�fFd�uvk

¯?çoæIç Ì�ï'^ _/\��ií�ìDë Y-a�í{°.±Mí,ë�\:\*ìD�ì��ò~ó��
� b�ga�F`1}'y s
kl�vb�]�`�m*\2p2qJÍ�b
xv_£¸���ftÈ6É)f�j�b2hvm�f�xajBd�ua`?`[¤vb
k.�v��`'p2q^m*Ò � d�uv]�s
hvj
uMÒ�®
�*ÒGÍ2n ® f�j�� �;wPf�m*xas
d�\2p2qJÍ
gvhad�¸%�Ff	È�É²fFj
bJb
y y[`,�ad�m�����uvf��F`^Ò�®Mn ® fFji� ��w¯f�m?\2p2qJÍ^gvhadI¸%�FftÈ6É²fFj
bB_as;`,m�xas
d%b�y�y[`,�ad � � u;hvm�ÒGÍ1b�xi_/Ò�®2m�uas���m
d�uibed2d��Is+p2q°y[��b�m�m�`,m2_a` ¶�xa`�_�g�{W\2p2qJÍ�b
xv_�¸���ftÈ6É)f�j�b/b�]�`£xas
d1f�xWd�ua`£f�xvy[��hvm�f�s�x ]�` ��bed�f�s�xY`�b�y�uWs�d�uv`�]��J\2r
y[s�hv]�m�`
�;g�s�d�u�serSd�ua`Ay �Fb
m�m�`�mIf�xvy[��hv_a`M\2p2q��v]�s
��`�]��F{��

ªor*b/j�fF��`�xYp2qÁuvb
m2m�s/k.b
x�{�m�`�klb�x�d�fFyJ]�ha�F`�m�d�uvbed1be�F�)bed�d�]�fFgihad�`,m�f�x ÒBÓ+ÔÀb�]�`Am�d�]�s
xaj
��{���y[s
xixa`�y d�`�_�n�` ¤«�
Ò Í w��a\2p2qJÍ1klb6{Mxas
d%gi`1hvm�` r�ha���¯ªor­d�uv`�]�`�fFm%xasAb��v�i]�s��v]�f�bed�`'b�haj�kM`,x�d�_a`���`�xv_v`�xvy {Md�uvbed%y�b�xlg�`'rt` `,_vgvb�y�¢�`�_
n�` ¤«��Ò ® w��i¸���ftÈ6É)f�j�bMklb6{+xvs�d�g�`£hvm�`[r�ha����b���d�uas
haj�u"�I`A_as/xas
d�¢;xas��Ñuvs��¾sertd�`�x�m�hvy�uYm�fFd�hibed�fFs
xim'uvb��v��`�xYf�x
�v]�b�y d�f�y be�«b
�v�a�FfFy�bed�fFs
ximBn�`�m���`�y[f�be�F�F{/d�uvb�d�uvb6��`Bm�y bed�d�`,]�`,_;�om�`�klb
x
d�fFy�m�w��

Y i1 s1

YX i1 s1i1 s1

X i1 s1 Y

i1 s1

i1 s1

Z

Y

i1 s1

i1 s1

Z

® fFj
hv]�`J�v��Ò Í ��b
x"` ¤vb�kl�a�F`^d�uvbed'f�m'xas
d1\�p2qJÍMgvhad'¸���ftÈ6É)f�j�bMb
y y `��ad�m

Î L ÏÅT.OYX*� VYåSZ[TMO

ª7xÀd�uaf�m"�ib���`�]����I`W�v]�s
��s
m�`�_~\�p2qJÍ�bzxa`�� y �Fb
m�mls�rAp2q�d�s�]�`,_vhvy[`�d�ua` _af��/y ha�Fd�{�s�rJ` �FfFk.f�xvbed�fFxajzd�{a��`
§�y[f�]�y ha��b�]�f�d�f�`,m � � s�` �FfFk.f�xvbed�`"d�{a�i`+§�y[f�]�y�ha�Fb
]�fFd�fF`�m���\�p2qJÍ�uvb
mAbW_af�Î­`�]�`�x�d£be�Fj�s�]�fFd�uik�r�]�s
k d�ua`"` ¤afFm�d�f�xaj

}����



¨;uaf�x+©^bed�s
]�f9�a|Ab�d�m�hvuaf�¢es/q1s
xv_as��J� � b�¢6b
m�uaf«ª7klb�f��,hvk.f9� � b�¢�`�m�uaf­¬1b�j�fF�Ib
]�bMb�xv_ � b�¢;ha{
bM|Abed�b6{
b
k.b

YX i1 s1i1 s1

X i1 s1Y i1 s1

® fFj
hi]�`J�v�%Ò�®���b�x�`[¤vb
k.�v��`Bd�uibed'f�m2\�p2qJÍMgvhad'¸���ftÈ6É)f�j�bM_vs�`,m'xas�d�b
y y `��ad

Ò l �iÒbÿ
��ÒB× Ò � ��Ò�® ÒGÍ Ò�� Ò 7·��os
]�_a`�]�`�_ p p p p ©^p
\�p2qJÍ p p ©1p ©1p ©^p
¸%�Ff	È�É²fFj
b p ©1p p ©1p ©^p
\�p2q ©^p ©1p ©1p ©1p ©^p

p ö b
y y `��ad�`�_«�a©^p ö xas
d?b
y y `��ad�`�_

� b
ga��`�}
�%Ù�s
kl�vb�]�bed�f��
` � b�gv��`
��\2p2qJÍMb�xv_+¸%�FftÈ6É²fFj
b

m�{;m�d�`,klm �¯q^p2q�� |Ab
m���¦6�vb�xv_£¸%�Ff	È�É²fFj
b2m�{am�d�`�k�� ¸%�Ff$�7� |Ab�m����,�o� Ì `Im�uas��I`�_£d�uvb�d*\2p2qJÍ�uib�mSm�`���`,]�b��
bed�d�]�b�y d�fF��`
y�uvb
]�b
y[d�`,]�f�m�d�f�y m��

��� uv`A�v]�s�ga�F`�k°f�rSb
x+p2q³f�m1\�p2qJÍAf�m�_a`�y fF_v`�_+fFxY��s��F{;xvs
k.fFb��«d�f�k.`��
� ·	��s�]�_v`�]�`�_«n ö b�]�]�b
xaj�`,_Ms�]�_v`�]���{/p2qJw/þ³\�p2qJÍ�þØ\2p2q
� \2p2qJÍ��v]�sa_vhvy[`,mJ�F`�m�mJd�{a�i`�§�y[f�]�y�ha�Fb
]�fFd�fF`�mBd�uvb�x�\2p2qM�²¸Im���`�y fFb����F{��*\�p2qJÍ�_vs�`,m£xas
dA�v]�s;_ihvy[`/d�{a��`

§ y[f�]�y�ha�Fb
]�fFd�fF`�mArts
]£fFxv_v`���`�xv_a`,x�d£d�ui]�`,b�_vm£ser�bed�d�]�fFgvhvd�`+_v`���`�xv_a`,xvy[fF`�mMd�uibedMb
]�`/xvs�dMy {ay[�FfFy�f�x�ÒBÓ+Ô?�
��uvfFy�uYb�]�`^d�{;�vfFy�be�«d�{a�i`A§ly fF]�y ha��b�]�fFd�fF`�m?f�x�\2p2qM�

Ì `As
gad�bef�xa`�_�blj
s;s;_�]�`�m�ha�Fd?rts
]2s
hv]'Â�p2q1¸I¹l`,_af�d�s
]'s�xYs
hv]�`[¤v�i`,]�f�k.`�x�d�b��S\2p2qJÍMfFkl�a�F`�k.`,x
d�bed�f�s�x�gvb�m�`�_
s
x�d�ua`W¨�{ax�d�ua`,m�fF� `,]�q1`,xa`�]�bed�s
]�º�» � q^]�b��
�,��� � uvfFml]�`�m�ha��dlm�uas���`,_cd�uvb�d�\2p2qJÍYf�mlhvm�`[r�ha��� Ì `Yy[s�kl�vb�]�`�_
\2p2qJÍAb
xv_"¸���ftÈ6É)f�j�b£hvm�f�xajld�ua`B`[¤vb
k.�v��`,m?j�fF��`�x"fFx+d�uv`A�vb���`�]�� ® ]�s
k°d�ua`J]�`,m�ha�Fd�m��ad��Islp2q³y[��b�m�m�`,m?_a`[¶�xv`�_
g�{Y\2p2qJÍMb�xv_�¸%�FftÈ6É²fFj
blb
]�`Jxas
d�fFxYd�ua`Jf�xvy[��hvm�f�s�xYs
]�_a`�]?`,b�y�u+s�d�uv`�]��%©2`�`�_a�F`�m�m'd�s"m�b6{
�ad�ua`�{+f�xvy �Fhv_v`.\�p2q
�v]�s
��`�]���{
�O�Is
d�uÃbe�Fj�s
]�fFd�uvklm.m�`�`�k d�scg�`+` Î¼`,y[d�fF��`��'fFd�uÀm�s�kM`�_af�Î¼`,]�`,xvy[`,m �%b���d�uas
hvj
u�fFdl]�`,¡�hvfF]�`�m£r�hv]�d�ua`,]
]�`�m�`�b�]�y�u�d�s�fF_a`,x�d�f�rt{+g�s�d�uY�v]�s
��`�]�d�fF`�m��

\^xa`1s�r)s�hv]Ir�had�hi]�`B�Is
]�¢�m�f�m?d�s�m�d�hv_a{"blk.s
]�`B�v]�`,y[f�m�`By[��b�m�m�f$¶�y�bed�f�s�x/ser¯bed�d�]�f�gvhad�`Jj
]�b�klklb�]�m Ê�`�m���`�y[f�be�F�F{
�I`/��s�ha��_c��f�¢e`/d�s ¢;xas��Ïd�ua`�]�`��Fb�d�fFs
xvm�uaf��cgi`�d���`�`�xÃ\2p2qJÍ�b�xv_�\2p2qMn�ftw�n��vbej
`W}��Wser£� � ú É)�����tw���be�Fd�uas�haj
u
�I`J`[¤v�i`,y[d'd�uvbed^\2p2qJÍMf�m's
xa`Js�r�\�p2qMn9f	w���p2xvs�d�uv`�]'f�kl�is�]�d�b�x�d��Is
]�¢�fFm�d�s/]�`�m�`�b�]�y�u�uas��¾` ��y f�`,x�d^\�p2qJÍa�
¸%�FftÈ6É²fFj
bJm�{am�d�`�kÅb�xv_+·��os
]�_a`�]�`�_lp2q^m%b
]�`2fFx/�i]�b�j
klbed�fFy�him�`
� Ì `1y s
ha��_/��s
m�m�f�ga�F{.him�`B·��os
]�_a`�]�`�_lp2qÑm�y�ua`�k.`
d�s�]�`�_ihvy[`��v]�s�j�]�b
k.k.`,] ¿ mlgvhv]�_a`�xÀ` �
`�xÃf$rJd�ua`W�v]�s
ga�F`�k serJ_a` d�`�]�kMf�xaf�xajzf�rBb
xÀp2q f�m"·��os
]�_a`�]�`�_�fFm"´Wµ^�
y[s�kl�a��`�d�`
�

Û X�¨/OYTsÐ �[Ý�U-�MÝ2âäÝ1O.Q¯å

� ua`lb�had�uas
]�m^��s�ha��_W�FfF¢�`.d�sYd�uvb
xv¢�p2_a`���ÙIua`�]�f�r%rts
]B]�`�b
_afFxvj+d�ua`�_v]�bertdJb�xv_�klb�¢�fFxvj�b�x;hvk£g�`�]Bs�r�ua` ���;r�ha�
m�haj�j
`�m�d�fFs
xvm�� � ua`+b�had�uas
]�mJ�Is
ha��_zbe��m�sY�FfF¢�`/d�s d�uvb
xv¢�b
xas
x�{ak.s
hvmJ]�`[rt`,]�`�`�mBrts�]A��be��hvb
ga��`/y s
klk.`�x�d�m£d�uvb�d
uvb6�
`2f�k.�i]�s��
`�_�d�uafFm'�ib���`�]�� ® f�xvbe�F�F{��akA{"m���`�y[f�be�­d�uvb�xv¢;m?b�]�`1_iha`Bd�s � �I`1|Ab
m�d�`�xvm�rts
]?ua`��F�ar�ha�«`[¤v�a��b�xvb�d�fFs
x
b�xi_/��be��hvb�gv��`By[s�k.k.`,x
d�m'b�g�s
hadId�uv`Bb���j
s
]�f�d�uvk°hvm�`�_+fFx+d�uv`^¸���ftÈ6É)f�j�b£m�{am�d�`�k°b�xi_/rts�]I��`�]�k.fFm�m�f�s�x/d�sl¡;has�d�`
r�]�s
k�uaf�m?`[��klbefF�9�

}����



\^x+¸���f�k.fFxibed�f�xaj � {;��`J§/Ù�fF]�y ha��b�]�fFd�fF`�m?ser�\^]�_v`�]�`�_�p?d�d�]�f�gvhad�`Mq^]�b�klklb�]�m

Ñ Z�Ü-� Z[T��MRSáR¢
Ò��
Ó Ô òu÷{Õ×Ö×Ø ðPø Ù ø Ô òu÷�ôaêëä�ü;ü�ø)(9ã�êëä�üUåÂæÆ÷ïã�û%äröÖè<ä�åÂæÖò�üÐñóáÂò�êböÉãÈñÆå·å�ò¥á�æÖé%ôUå�ø,Ú�ÛsÚ�Ü ú�Ý{ÞaíÅß�õ2à á
á{â�Ö�ßUú^Ý{Þ�Õ×Ö9ø
Ó ã~ä G�å
å×Ø æyæÖã�áÂáÂã ã ã�á�ä�ü;ìÂä�á�å�ú
çRä�á�åÂæÖü ä ò%è;á�âaä�ü�ú�ä�ü<â Ô ã�áÂü;ä�á�â�G¿ò%áÂôaòaøWÛ%�	�	���t5��e�9�~è¯���oé�éJ�����nêaë2�6ì²:��F�	�t4�:��îí�ï�� �7�9�2é^�îí

��: 8uð �t5�� �t473��o��

<e��ú<û%ò�öÖè;ê�ãI&�ß�&¥ò�ñañ¼���&ò�ó'4��9���?�F:
Ú²4oéI
�ò�ï;���Åò¯(e�;á�æÖü;é�ã�ámôÅÙ.ã�á�öÉä�éaú�Ý{Þ
åoå9ø
Ó D ù å
ß&Ø ä òUò�ì�å�Dyü;é�ã0ö ñóá�æÖã0å+ä�ü<â]ðïæ öÉç~ã0á�å�ò ù æ öÖã%ø�(UæÖêJ�aöÖã+êAèaö åÂæõô ûUæÆì�æ åÎä�åÂå�á�æÖç;è9å�ãPé�á�ä�ê�êëä�á�ì0ø�ö�4��e��:a�,�P4ø÷ùÚ²4oéI
����9���

��: 8 ï�� �7�9�2é�ï;������:a������úDß&ú;ít&�õ2à ß×å,&&â�&eÝnúaú(Ý{Þoå�ßuø
Ó Dyö æõØ Dyö æ�û ì%Dyü;é�öÖæÉì�ôxüïò%ê�ã³æjä�é%ã%øyôUåÂå7��à E,E�!*!*!*ø ÷�ì0ø ÷0ò�öÖò%á�ä�âaò9ø ã�âaèaE�ý�ã0ö æÖè<ì�ã0á
Ó ðPþ�(-ÿ~Þ,&×Ø�ÿ+ä�å�ì�è;ô9æ���òJðÎò%ü;âaò�!*ú��hä���ä%ì�ô9æ
þ�êëäræ��0è;ê¥ælú��.ò�æÉ÷�ô9æW(uôaæÖü;òuâaä9úTä�ü;â	�hä��uè9ýuä�ÿ+ä�å�ä�ýuä�êëä9ø 
(ô;ä�ü;é�ãêëä�ü<ä�é%ã�ê�ã0üuå�ä�ü<ân÷0ò�ü<ì�æÉì�å�ã�ü;÷Èý×êëä�æÖüUå�ã�ü;ä�ü<÷ÈãWæÉü ì�ò�ñÆå9!�ä�áÂãþâaã�û%ã0öÖò,�;ê�ã0üuåëã0ü9ûUæÖáÂò%üaê�ã�üUå�ì�è<ì�æÖü;é ò�ç���ã�÷Èåò%á�æÖã�üUå�ã�â�ä�åÂå�á�æÖç;è9å�ãïé�á�ä�ê�êëä�á�ì0ø�þ�ü�
�5����7�����a����<e:;4,��473������ ÷�4��KÛ 8�� ��:;��� 8 ïa4ø÷����)���7�����S�o4��&ò�� ���.ö
ïWïBï�����:
�Æòï��×éI
�4�ò ��ú;û�ò�öÖè;ê�ã³Õ×ú�ßAò�ñ.ñ¼���&ò�ó�4 �9���'��:
Ú²4oéI
Dò ï;���ÅòÖú
�<ä�é%ã�ìKÕ
Õ¿â-Þ×úaøi(e�;á�æÖü;é�ã�á*Ù.ã0á�öÆä�éaú�Ý{Þ
Þ�&9ø
Ó ðÎá�ä
ÞoÖ×Ø ðÎá�ä�ê�êëä ��ã�÷�ô�úsþ�ü<÷�øÖú�þ�å�ô;ä%÷�äuú"!#�Aø ú ôuåÂå7��à E,E[!*!*!*ø é�á�ä�ê�êëä�å�ã�÷�ô�ø ÷Èò%ê£Euú$�i<��Çï
��:
�F<����7��%[���#è���:v����� ��4��

& �6÷�������:a���,Ü+� :��
�,� ú(';ñÆå�ôÐã�â9æ åÂæÖò%ü�ú�Ý¿Þ
Þ
Öuø
Ó ü*ðPþÆÿ~Þ�Õ&Ø)�hä���ã�ì�ôaæKü§ä�é�æ�!�ä�á�ä9ú:ÿ+ä�å�ì�èaôaæ���òþðÎò%ü;âaò�!*ú*�hä+�%ä�ì�ôaæKþ�êëäræ��0è;ê¥ælú1ä�ü<â,�hä��uè9ýuäqÿ+ärå�ä�ýuä�êëäuøeî-�¿òUò�öïñÆò%á


(ò%ü<ì�å�áÂè;÷ÈåÂæÖü;éA(uò�ñÉå�!�ä�áÂã+àÎç(��ã�÷Èå�ç;ä%ì�ã�ì1ñÆáÂò%êØG¿ä�ü;é�è<ä�é%ã2(uå�áÂè;÷Èå�è;áÂã�ì0ø þ�ü.�(ä�ôaæ���òsÿ+ä�êPç<ä�ýuä�ì�ôaælú/�(ò%ì�ôaæ ñóèaê¥æçRä%ì�è;ü;ä�é%ä9úIçRä+��ò�å�ò��hä+�uæ���ä�!1ä9ú~ä�ü<â"�.èaæÉ÷�ô9æÖáÂòAî·ü0��äræ ú9ã�âuæ å�ò%á�ì0ú1��:{÷�4 �2éB���	�t4�:iï
���7�9�2é1����: 8 �;�7��<�:a4,��473������÷�4��0ó2�����)4��32�ïa4��������	��úe�<ä�é%ã�ìaÕ-Ý�âeÕoåuúeæ1à Ô ò�� Ý{ßoå9ú ù ä�áÂáÂã�á54ïò%ä%â�úe(uæÖü;é%ä��~ò%áÂãKÞ-Ý&ßoå�6�áUú�Ý¿Þ
Þ�ÕUø-þøæ¯( ä ú�H@ò�á�öÆâ
(a÷ÈæÖã�üUåÂæ7'~÷³æyè;ç9öÖæÉì�ô9æÉüaé.
(òaøBæyå�ã�ø�G�å�â�ø

Ó ÿ+ä%ì å�6×Ø 8PøWÿ+ä%ì�å�ã�ü;ì0ø1àÎá�â9ã�áÂã�â�ä�åÂå�á�æÖç;è9å�ã§é%á�ä�ê�êëä�á�ì0øaÛ%�����9��:{÷�4��2éB���	�t�7��ú�Ý�&aít&%õ2à ß
ßoÞ{âeßoáoÖ9ú(Ý¿Þ
å 6uø
Ó ÿ+ä%ì å×úoØ 8Pø(ÿ+ä%ì�å�ã0ü<ì0ø,�1ô;ãÐð§î·ð�ô�(uýaì�å�ã�êuâuî)��òUò�ö�ñóò�á:
(ò%êJ�aæ öÖã�á.
(ò�ü<ì�å�áÂè;÷ÈåÂæÖò%ü�ú)�<ä�é%ã�ì Ý¿Ö�á¿â Ý{å
ßuø;
1ä�êPç;á�æÉâaé�ã

8ÎüaæÖû�ã0á�ì�æÖå�ýZæ.áÂã�ìÂì0ú�Ý{Þoåoúaø
Ó ÿ+ä%ì åoÞ×Ø 8Pø-ÿ+ä%ì�å�ã0ü<ì0ø�G�þÂð§î~à9îzGhä�üaé%è;ä�é%ãPþ�ü<â9ã��~ã�ü;âaã�üUå(ðÎã�ü;ã0á�ä�å�ò%á1ñÆò%á�î1åÂå�á�æÖç;è9å�ã%Dyû�ä�öÖè<ärå�ò%á�ì0ú�8ïüaæÖû�ã�á�ì�æ å�ä�å ô�ðPüæjä%âaã0áÂç~ò%áÂü�ú Ô ã�á�æÉ÷�ôUåÎâ9ã�á*4ïãÈæÉôaã³þ�ü9ñóò�áÂêëä�åÂæ��.!Îá�øBÖ,&9ú�Ý{Þoå
Þ9ø
Ó ÿ*üuè Ö
å&Ø ã ø D·ø�ÿ*ü9è9å�ô�øM(uã�êëä�üUåÂæÉ÷�ì§ò�ñ·÷Èò%üUå�ã��uå ôlñóáÂã�ã¥öÉä�üaé%è;ä�é%ã�ì0øqÜ+���F<
�2éJ���	�t�7�,��ï�� �7�9�2é^�<�i<���4�����ú.ßuíÅß%õ2àõÝ&ßoÕ{âBÝ¿ú�áUúÝ{Þ
Öoå9ø
Ó ÿ*üuèIÕ-Ý2Ø ã ø D·ø.ÿ*üuèaå�ô�øz(9ã�êëä�üUåÂæÆ÷0ìAò�ñ ÷0ò�üUå�ã��uå ô ñÆáÂã�ãÐöÉä�üaé%è;ä�é%ã�ìnà�
(ò�áÂáÂã�÷ÈåÂæÖò%ü�ø�Ü+���F<��2éB���	�t�7�,�:ï�� ���9�2é1�=�i<���4�����úá9ímÝrõ2à Þ
á{â-ÞoÖ9ú^Ý¿Þ�Õ-Ý�ø
Ó 4>�*åoúoØ �Îø14·ã��<ì�ä�ü<â?�Îø1�¿ã0æ å�ã0öÖç<ä�è;êWø,è%��:a�������	�F:e3Gñ�� :e3��
��3�� ð � ��� 8"@ : � ����4�:WéA��:
�	��øaçiþA� æyáÂã�ìÂì0ú�Ý¿Þ
å×úaø
Ó (eÿ~Þ�6×Ø �(ò�æÆ÷�ôaæ¯(uôaæÖü;òuâaä�ä�ü<âB�¿ä��uèaýuäRÿ+ä�å�ä�ýuä�êëä9ø¥àÎç���ã�÷ÈåPàÎá�æÖã�üUå�ã�â/D²�uå�ã�ü;ì�æÖò%üþò�ñ�î�åÂå�á�æÉçaèaå�ã¥ðÎá�ä�ê�êëä�á�ìÎä�ü<âþ�å�ì,þ�êJ�9öÉã0ê�ã�üUå�ä�åÂæÖò%ü�8§ì�æÖü;é ã æÆì�å�á�æÖçaèaå�ã�â@î�åÂå�á�æÖç;èaå�ã^D.û�ä�öÖè<äråÂæÖò%ü�î·öÖé�ò%á�æ å�ô;êWøùþ�ü��S�o4��&òC��:
�ÆòED.4��32 ��<�4�


4�:iÛ%�	�	���t5��e�9�Zè¯���oé�éJ�����2��: 8 �F<����F�PÛS
6
;� �t�7���	�t4�:
��í�G¿ã�÷�ø0!ïò�å�ãÎæÖüF
(ò�êJ��ø�(a÷�æ øHG�4�� ò1IKJ ��ú��<ä�é�ã�ì³Ý&ÕoÕ{â Ý¿ÞeÝ�ø
(��;á�æÖüaé%ã�ámôÅÙyã�á�öÉä�éaú�Ý{ÞoÞ 6uø

Ó �hä�á�Õoß&Ø 4ïò�ç~ã�á�åE�hä�á���ä�ü�ø ã ã��aå�ôWô�';á�ì�å¥ì�ã�ä�á�÷�ôZä�ü;â@öÖæÖüaã�ä�á¥é�á�ä��aôZäröÖé%ò%á�æ å�ôaêëì0ø ï(� ÛKÜ ö�4��e��:a�,��4 :�Ú²4oé�
;�e�	��:e3�ú
Ý�íÅß%õ2àõÝnú�Ö&âBÝ{Ö�69ú ä è;üaãuÝ{Þ
Õ
ßUø

L�L Û ¢
¢�Ý2OYUWZ{¡NM³ÛýOYTAQ0ÒYÝ2R ��¡+áAâ ¢-� Ý Û Þ O Ö

� uaf�m1m�`�y d�fFs
xW�i]�s��;f�_a`�m1b�xas
d�ua`,]2` ¤ab
kl�a��`Mser%p2qÏy�be�F��`,_ Ò × �¼fFd�mBÕAÓ"µ°b�xv_�ÕAÓ/µG�)d�s�f��F�Fhim�d�]�b�d�`Muvs��³gis
d�u
k.` d�uasa_vm.\2p2qðb�xv_Ã\2p2qJÍ+�Is
]�¢�rts
]Mb��Ff�d�d��F`"��b�]�j�`�]£p2q�d�uvb�x�d�uas�m�`"_v`[¶�xa`,_zf�xzd�ua`+�v]�`��;f�s�hvmA` ¤ab
kl�a��`,m
y[s�xvm�fF_a`,]�`,_/f�x�d�uaf�m��vb
�i`,] �

� ua`£m�{;x�d�b�¤"s�r�ÒB×Muvb�m�s
xa�F{+ga�Fsay�¢
�om�d�]�hvy[d�hv]�`�m��QP �k�o� m�d�bed�`,k.`�x�d�m�b
xv_Y��b�g�` ��m'fFx �v]�say `�_vhv]�be�«��b�xvj
hvb�j�`�m��
� ua`^rts��F�Fs��'fFxajlf�m'b�x�`[¤vb
k.�v��`Bser*Ò × �

}����



¨;uaf�x+©^bed�s
]�f9�a|Ab�d�m�hvuaf�¢es/q1s
xv_as��J� � b�¢6b
m�uaf«ª7klb�f��,hvk.f9� � b�¢�`�m�uaf­¬1b�j�fF�Ib
]�bMb�xv_ � b�¢;ha{
bM|Abed�b6{
b
k.b

9
�Fb
gi`���¹v�
9

P �k�o� ��b�g�` ��}�ÊR
�Fb
gi`��9}
�
P �k�o� ��b�g�` �	¹aÊR

ÒB×1y s
kl�vhad�`�m�d�ua`1�6b��Fhv`1s�r²b£]�s�s
d%bed�d�]�fFgihad�`^Ç�]�s�j�]�b
kJ� `�]�]�� � ua`2��be��ha`1ser²ÇI]�s
j
]�b�kN� `,]�]¯f�m ð "DÄSR5� f�r¯Ò�uvb
m
xasl`�]�]�s
]�m%s�] �4ñ´ò�� s�d�ua`�]��'fFm�`�� Ì `Ay[s�xvm�f�_a`,]�d�ua`Jd��IsMrts
���Fs��'f�xajld�{;��`�m?s�r¯`,]�]�s
]�m��

� d�ua`Am�b�k.`B�Fb
gi`��PfFm'b��F]�`�b
_a{/_a` ¶�xa`�_Yg�`[rts�]�`Jf�x�d�ua`Am�b�k.`Jga�Fs;y�¢
� d�ua`J��b�g�` �«f�x�P ���
� m�d�bed�`,k.`�x�d'fFm?xas
d'_a`[¶�xv`�_�n��I`Jb�m�m�hvk.`Bua`�]�`Bd�uvb�dTP �k�o� m�d�b�d�`�k.`,x
d�m?y b�x�xas
dIj
sMd�s

d�ua`Jf�xvxa`�]2ga��say�¢;m�� w

� ua`Ib�g�s���`*`[¤vb
k.�v��`�ser�ÒB×Iuvb�m)xas2`,]�]�s
]��,m�s�d�ua`���b��Fha`�servÇI]�s
j
]�b�kN� `,]�]¼f�m ð "DÄSR5� � ® fFji��}��2m�uas���m²d�ua`?_a` ¶�xafFd�fFs
x
ser'ÒB×l��ua`�]�`ld�ua`/xvs�d�b�d�fFs
xWrts
]Jb�x�bed�d�]�fFgihad�`�say y�hv]�]�`,xvy[`Ã���­� � �  Wf�mJb�gigv]�`��;fFb�d�`�_�b�mÃ� � �  Yrts�]Jm�f�kl�a�FfFy f�d�{
�
� ua`Bf�_a`�x�d�f�¶i`,]2·�U,@2m�d�b�xv_vm'rts
]�S���b�g�` ��m?f�x"d�ua`Jd�b
ga��`õV�b�xv_�Va·)m�d�b
xv_vmIrts�]	S��;f�m�f�ga�F`1��b�g�` ��mKVi�

Ò × fFm%xas�d�\2p2q0gihadI\2p2qJÍ;�Sp2m�m�uas���x.fFx ® fFji�v}
}���Ò × uvb�m�b
x/\�p2qM¿ mSd�{a�i`2§Jy fF]�y hv�Fb
]�fFd�{��)ªor­{
s
h.y�uvb�xvj�`
d�uv`1bed�d�]�fFgihad�`^`�¡;hvb�d�fFs
x�b��i�i`,b�]�fFxajMfFx ® fFji�¼}��i�/S��v�v�¯É)b
gi`��9� �Fd�g ö ¨;d�kAd � � �Fd�g�V£d�s¥S��v�v�¯É)b
gi`��9� �Fd�g ö ï�ð n �4ñ´ò�� �
¨�d�kAd � � �Fd�gP�²É)b
gi`��9� �;� hi��wpVi�Pd�ua`,x�Ò × g�`�y s
k.`�m£\2p2qM�­�?{ y[s�x
d�]�b
m�d��«ÕAÓ/µG�*s�r?Ò × �'f�d�uas
hvdAb�x�{Wy�uvb�xvj�`�m1f�m
y[{ay ��f�y1r�]�`�`.n�m�`�`�� ® fFji�«}6¹
w��

�«}�� Ç�]�s�j�]�b
k 
 �I�Fsay�¢
Ç�]�s�j�]�b
k�� `,]�] ö �?��say�¢¼� `�]�]�?��say�¢¼� ��� _as���x ö �

�i¹a� �?��say�¢J
 S 9 V�¨�d�k£d�É)fFm�d�SBRwV�?��say�¢¼� `�]�] ö ¨�d�k£d�É)fFm�d � `�]�]
¨�d�kAd�É)fFm�d � �;� _vs���x ö �I�Fsay�¢¼� �;� _vs���x
¨�d�kAd�É)fFm�d � �;� ö ¨;d�kAd�É²f�m�d�� �;� hv�
¨�d�kAd�É)fFm�d � �Fd�g ö �

�v§v� ¨�d�kAd�É)fFm�d/
ih
¨�d�kAd�É)fFm�d � �;� hi� ö ¨�d�k£d�É)fFm�d � �;� _vs���x
¨�d�kAd�É)fFm�d � `�]�] ödð "DÄSR5�

�a¦i� ¨�d�kAd�É)fFm�d/
ä¨�d�kAd1¨�d�kAd�É²f�m�d
¨�d�kAd�É)fFm�d � � `�]�] ö ¨�d�k£d�É)fFm�d 7 � `,]�] �kñ ¨;d�kAd�� `,]�]
¨�d�kAd�É)fFm�d � � ��� hv� ö ¨;d�kAd�É²f�m�d 7 � �;� hv�¨�d�kAd � �;� _vs���x ö ¨�d�k£d�É²f�m�d � � �;� _as���x
¨�d�kAd � �;� ö ¨;d�kAd�É²f�m�d � � �;�¨�d�kAd � �Fd�g ö ¨;d�kAd�É²f�m�d � � �Fd�g¨�d�kAd�É)fFm�d 7 � ��� ö ¨�d�k£d�É)fFm�d � � �;�¨�d�kAd�É)fFm�d 7 � ��d�g ö ¨�d�k£d � ��d�g hv�
¨�d�kAd�É)fFm�d 7 � ��� _as���x ö ¨�d�kAd�� �;� hv�

� Ö � ¨�d�k£d/
 �?��say�¢�I�Fsay�¢¼� �;� _vs���x ö ¨�d�k£d � ���
¨�d�k£d � `�]�] ö �?��say�¢¼� `�]�]
¨�d�k£d � ��� hv� ö ¨;d�kAd�� �;� _as���x
¨�d�k£d � ��d�g hv� ö ¨;d�kAd�� �Fd�g

�i�v� ¨�d�k£d/
 É)b
gi`��)¨�d�k£d	S Ê V
É)b�g�` ��� ��� _as���x ö ¨�d�kAd � � ��� _as���x
É)b�g�` ��� ��d�g ö ¨�d�k£d � � �Fd�gÈ�ÈAÉ)b�g�` ��� ��d�g ö"ï�ð n �4ñ´ò�� �¼¨;d�kAd � � ��d�g«�iÉ¯b�g�` ��� �;� hv��w¨�d�k£d 7 � �;� _vs���x ö É)b
gi`��9� �;� hv�
¨�d�k£d 7 � �Fd�g ö É¯b�g�` ��� �Fd�g hv�
¨�d�k£d 7 � �;� ö ¨;d�kAd � � �;�¨�d�k£d � � `�]�] ö É¯b�g�` ��� `,]�] �kñ ¨;d�kAd 7 � `�]�]¨�d�k£d � � �;� hi� ö ¨�d�k£d 7 � �;� hv�¨�d�k£d � � �Fd�g hi� ö ¨�d�k£d 7 � �Fd�g hv�

�¼�;� ¨�d�k£d/
WP �k�o� ª � S Ê V
¨�d�k£d � `�]�] ö ª �Ë�ÿ�¨�d�k£d � �;�
¨�d�k£d � ��� hv� ö ¨;d�kAd�� �;� _as���x
¨�d�k£d � ��d�g hv� ö ¨;d�kAd�� �Fd�g

�i�v� É)b�g�` ��
ßª �³S � V
É)b�g�` ��� ��� hv� ö`9 ª ��R;&zÉ¯b�g�` ��� �;� _vs���x
É)b�g�` ��� `�]�] ö ª ��ÿ�É)b�g�` ��� ��d�g
É)b�g�` ��� ��d�g hv� ö`9 ª ��R;&cÉ)b
gi`��9� �Fd�g

® f�j�hv]�`l},�v�Sd�ua`A_v`�m�y ]�fF�ad�f�s�x"s�r¯p2qÁÒ ×

}�}��



\^x+¸���f�k.fFxibed�f�xaj � {;��`J§/Ù�fF]�y ha��b�]�fFd�fF`�m?ser�\^]�_v`�]�`�_�p?d�d�]�f�gvhad�`Mq^]�b�klklb�]�m

Stmt

p3

p4
p5

p6

p7 p8

Program

Block
errvl_

down

err

p1

StmtList

p2

errvl_
down

vl_up vl ltb errvl_
down

Block
vl_up vl ltb errvl_

down

vl_up vl ltb errvl_
down

StmtList

ltb_upvl_up vl ltb errvl_
down

vl_up vl ltb errvl_
down

StmtList

StmtList

ltb_upvl_up vl ltb errvl_
down

Stmt

Block
errvl_

down

ltb_upvl_up vl ltb errvl_
down

ltb_upvl_up vl ltb errvl_
down

ltb_upvl_up ltb errvl_
down

Stmt

StmtLabel

ltb_upvl_up vl ltb errvl_
down

Stmt
ltb_upvl_up ltb errvl_

down

Label

DP=

IDP=

EDP=

+

+ +

Type 3 Circ.=

X�Y[Z5\T]�^ _�\T],Ya`cb"d*\T]

Program
err errvl_

down
Block vl_up vl ltb errvl_

down

StmtList

ltb_upvl_up vl ltb errvl_
down

Stmt
ltb_upvl_up ltb errvl_

down

Label

1 12 1234 1

112234 111 22

IDS=

DS= +

X�efZg_�\ThiYa`cb"\Th

jlk�m0nporqis�s(t#uwvyx{z |T}F~����0}F~����0}B�C��}������p���.}F~)���0ow�"�

s(s(s



�1� k����9�f����o�kS�K�.�(��|�n � k��f�Fx����p�K�/�E�p�C�(�c��| � k����i�(k�� np�?kS�Q�C�(�(q�| � kg���(m(k��H��o��{�(�p���C�(�1nK���{�.�f���c�����?�

Stmt

Program err

StmtList

errvl_
down

vl_up vl ltb errvl_
down

Block

ltb_upvl_up vl ltb errvl_
down

ltb_upvl_up ltb errvl_
down

Label

X�Y[Z>��\Th

Program

err

err

err

err

Stmt

StmtList vl_
down

Block

vl_up
vl_
down

vl_up
vl_
down

Label

vl_
down

vl

vl_up vl

err

ltb_upltb

ltb_upltb

ltb

Block

StmtList

StmtList

Stmt

Stmt

Label

Label

GA GA GA GA GA1 2 3 4 5

X�efZ��l C¡

Program
err errvl_

down
Block

vl_up vl ltb errvl_
down

StmtList

ltb_upvl_up vl ltb errvl_
down

Stmt

ltb_upvl_up ltb errvl_
down

Label

DS’=

+

(from DS)

(from GDS)

X�¢�Z�\Thp£

Stmt

p3

p4
p5

p6

p7 p8

Program

Block
errvl_

down

err

p1

StmtList

p2

errvl_
down

vl_up vl ltb errvl_
down

Block
vl_up vl ltb errvl_

down

vl_up vl ltb errvl_
down

StmtList

ltb_upvl_up vl ltb errvl_
down

vl_up vl ltb errvl_
down

StmtList

StmtList

ltb_upvl_up vl ltb errvl_
down

Stmt

Block
errvl_

down

ltb_upvl_up vl ltb errvl_
down

ltb_upvl_up vl ltb errvl_
down

ltb_upvl_up ltb errvl_
down

Stmt

StmtLabel

ltb_upvl_up vl ltb errvl_
down

Stmt
ltb_upvl_up ltb errvl_

down

Label

DP=

IDP=

EDP’=

+

+ +

X�bfZ>\T]�^c_�\T]=Ya`cb.d*\T]l£

jlk�m�npo�qis ¤Kt#uyvyxE¥1z |w�"}��C�a�"¦.��}B�l§��(�Q�B�:}F~E§g����ow� �

s(s ¤


