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`_a�bdcfehgAiOj�kdlmj�kdb1n5opcrqscrtvuwkyxfcrqzxfkdad{/q}|roptfi5|vtrkda_kyxfcrqzxfk#j�cHcO~m�<opk��}ehg�crl�j^|rofj?kyxfc��
q}iOj��scfo��m|va)j^npkD|vl^l��zxv|vq�cr�?a^ipg/kdl�bdcfehgAiOj�kdl�a<��crl o-i5ehkdl��sb�|vq�bdcfehgAiOj^|�j��scfo/{��'�zj^n
xfkdbyj�crl��}|vq�{pj^npk�o9gA|vl�|vqsqskdq5j�kdb�nAopcrqscrtvur~	�'n5�sa�kyxfcrq}iOj��scfo�eh|v�}opqzu9|���kdbyj�kd�Dj^npk_�'�����
� ���_��q}|roptfiA|vtrkv{Oa^�}opbdk'�zj��sa	�'�s�5kdqzuipa^kd�h�}o9j^n5k?��crl^qs�hcr�Y�}oMj�k�opa��zxfkVbdcfegAiOj��}o5tO~
� o)cfopk	a�k�opa�kv{r�zj��sa(|_g5�zj�u<j^nA|�j�j^npk	q}|roptfi5|vtrk?e ipa�jNb1n5|roptrk	�_npk�o#j^npk	eD|vb�np�}opk

b�n5|roptrkda�~D�'npkda^k9b�n5|roptrkda�a^npcfi5qs����k9k�o5�5crl�a�kd���-uIj^npk9bdcfeg5�sqskdl�~�_c���kyxfkdld{��}o
|ropcvj^npkdl'a^k�opa�kv{5�zj'�sa�trcHcH�wj�cb1n5|roptrk<j^npk<q}|ro5tfi5|vtrk#�_n5k�o b�n5|roptrkdaV�}egAl�c�xfk�j^npk
l�k�|v�A|v�5�sqs�zj¡u¢cr�_g5l^crtrl^|rea £�j^np�sa9�?|vaj^n5k¤b�|va�k¤�_npk�o¥a�j�l�ipbyj^ipl�kd�¦g5l^crtrl^|reheh�}opt
|vg5g/k�|vl�kd�/§�{?crlhj^n5kd�slhbdcfopbd�sa�k�o5kda�aI£�j^np�sah�saDj^npk¨b�|va^kw�'�zj^n¢xfkdbyj�crl��}|vq<opcvj^|�j��scfo�§�~
© crl�kdc�xfkdld{-�zj��sa�i5oA|dxfcr�s�A|v�5qsk�j�c#ehc-�5�s�Cu�j^npkmq}|roptfi5|vtrkmj�c�k1ªpg5l�kda�a�opky�¦�s�5k�|va(j^n5|�j
��kdl�ko5cvj#k1ªOg5l^kda�a�kd���/kd�Ccrl^kv{«a^ipb�n�|va#j^npk gA|vl^|vqsqskdqs�sa^e¬crg5g/crl�j^i5op�zj��skda<bdcfoMj^|v�}opkd�
�}oD|ro |vqstrcrl��zj^n5ew~ � oj^npkVb�ipl�l�k�oMj	a�j^|�j�k�cr�/j^npk�|vl�jd{p�zjm�sa�opcvjmg/cra�a��s�5qsk'j�c$�op�hcfiOj
|riOj�cfeh|�j��sb�|vqsqzu®|vqsq«j^npk<gA|vl^|vqsqskdqs�sa^e�bdcfoMj^|v�}opkd�¨�}ow|g5l�crtrl^|rew~
¯ c°|°opky�±��crl�²³|vg5g/k�|vl�kd�Y{	j^n5|�jh�sa9j�c°j�l^|ropa���crl^e´|µ�'��� � �'�_�¶g5l�crtrl^|re

j�c��?|vl��5a |wopky�&�5�}|vqskdbyj�cr������� � ���V�<{Y�'�zj^n�opky�&bdcfopa�j�l^ipbyj�a$k1ªpg5l�kda^a��}opt¤gA|vl·�
|vqsqskdqs�sa^e¤~ � o°j^np�sa�g5l�cHbdkda�ad{�cfopk¤e ipa�j$j^|v²rk��}oMj�c�|vbdbdcfi5oMj a^cfekhb1n5|vl^|vbyj�kdl��sa�j��sbda
cr�Nj^npkVj^|vl�trkyj_a^ipg/kdl�bdcfeg�iOj�kdld~��<g5g/crl�j^i5op�zj��skda�j�c9a��}ehg5qs�s�Puhj^npk�g5l�crtrl^|re¸|rop��j�c
g5l�cfecvj�k#o5ky�¹a�j�l^ipbyj^i5l�kd�¤bdcfopa�j�l^i5byj�a'a^npcfi5qs�wopcvj'�/k#opkdtrqskdbyj�kd�Y~
�'npk�º�» ¼�½$¾�½m»¿a�uOa�j�k�e
�sa��Akd�5�sb�|�j�kd��j�c_npkdqsg)j^npk	i5a�kdlN�}o$j^np�saN�A�zÀhb�ipqzjNj^|va^²A~

� j��sa)�A|va^kd�µcfo�j^n5kDº�» ¼�½)¾�½�»Á|ro5|vqzuHa^kdad~ � j)j^|v²rkda9|va)�}opg�iOj$|wgA|vl�|rekyj�l^|v�5qsk
�5kda�bdl��sgpj��scfo)cr�pj^npk�j^|vl�trkyj�eh|vb1np�}opkv~ � j(g5l�c�xO�s�5kda�j^npk	i5a�kdlN�_�zj^n<j��mc<eh|v�}o$l�kda^ipqzj�adÂ
Ã �<owj^npk�cfopk)n5|ro5�Y{��zj�a^npc��'a_cfo¨j^npk�crl��str�}o5|vq(g5l�crtrl^|re±j^npk�crg5g/crl�j^i5op�zj��skda
��crlhxfkdbyj�crl^�sÄ�|�j��scfoÅcrl�gA|vl^|vqsqskdqs�sÄ�|�j��scfo/~Æ�'n5k®ipa�kdl�eh|�uÇ|va�²¢��crlDk1ªpg5q}|ro5|3�
j��scfopa�{�|rop�¨iAop�5kdl�a�j^|ro5�¤�_nMu�j^n5k#a�uOa�j�k�e¶kyxfk�oMj^i5|vqsqzu®�A�s�Ao/ÈÉj?�op�w�_n5|�j_npk
k1ªpg/kdbyj�kd�Y~

Ã �<o�j^npk¤cvj^n5kdlhn5|rop�Y{	�zja^npc��_ah|�opky�¶trk�opkdl^|�j�kd��gA|vl^|vqsqskdqs�sÄdkd��g5l�crtrl^|rew~
�'n5�sa�g5l�crtrl�|re&�sam|riOj�cfeh|�j��sb�|vqsqzuDtrk�opkdl^|�j�kd�Y{5ipa��}o5t#j^npk_gA|vl^|vqsqskdqs�sÄ�|�j��scfo¤crgO�
g/crl�j^i5o5�zj��skdad{A|rop�¤�sa_|v��|vgpj�kd�¤j�cj^n5k$����� � ���V��j^|vl�trkyjV�5�}|vqskdbyjd~
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� o¢j^npk®o5k1ªHjhb1n5|vgpj�kdl�a�{?��k®a^n5|vqsq'gAl�kda�k�oMjj^npk®|vqstrcrl^�zj^n5eaDl^i5o5op�}o5t��}o¦j^np�sa
g5l�cHbdkda�ad~��'npkyu)|vl�k�a�kdgA|vl�|�j�kd�9�}o$j¡��c<eD|v�}o$gAnA|va�kdad{rcfopkmb�|vqsqskd�����������	��
����{ra��}opbdk
�zjh�5kyj�kdbyj�ahg�|vl^|vqsqskdqs�sÄ�|�j��scfo crg5g/crl�j^i5op�zj��skdad{m|rop�¦j^npk¤cvj^n5kdlb�|vqsqskd����������������
����{
a��}opbdk��zj�trk�opkdl�|�j�kda|®opky� g5�skdbdk�cr�_����� � ���V� bdcH�5kv~®`�opcvj^npkdl |va�g/kdbyj��sa�j^npk
ipa�kdlw�}oMj�kdl���|vbdkv{<�_npcra�k°eD|v�}o j^|va�² �sa¤j�c¢g5l�kda^k�ofj®|ro5��k1ªOg5q}|v�}oÅj^npk�l�kda^i5qzj�awcr�
���������	��
���µ�}ow|9bdcfoMxfk�op�sk�oMjVeD|ro5opkdld~

� crl$l^k�|v�A|v�5�sqs�zj�ur{(�mk9a^n5|vqsq�|v�5�Al�kyxH�}|�j�k j^n5k������������!  j�uOg/k9g5l�kypª j�cw| a��}optrqsk
bdcrqscfo/{�a�cj^n5|�j"�������#���$ %������&��' )(�*�����/kdbdcfekda+ ,���#��&��' -(�*����{��Ccrl�k1ª5|regAqskv~
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�'npk���i5op�A|rehk�ofj^|vq_j�c-crq$�Ccrl¤gA|vl�|vqsqskdqs�sa^e8�9�:�#���	��
���¿�sawj^npk��A|�j^|³�5kdg/k�op�5k�o5bdk
trl^|vgAn/~ � o¨º	» ¼V½)¾�½m»®{�j^np�saVtrl^|vgAn®�sa';�ipa�j_�}opbdq}ip�Akd�¨�}oMj�chj^npk��A|�j^|=<Ac��¿trl^|vgAn
£!>@?BAv§�~°�'npk��A|va��sb l^ipqskD�sa j^n5|�j9byuHbdqskda9�}o�j^npkC>@?!A bdcrl�l�kda^g�cfo5�µk1ª5|vbyj�qzu�j�c�opcfoH�
gA|vl^|vqsqskdqs�sÄ�|v�5qsk�gA|vl�j�ad~
�'npk�l�k�|va�cfo³�sa �}oMj^ip�zj��zxfkdqzu¥bdqsk�|vl�~ED�uHbdqskda9�}o�j^npkC>@?!A�bdcfek ��l�cfe¬qscHcrg5ad~ � �

j^npk¤g5l�crtrl^|re bdcfoMj�l�crqF<�c��¶bdcfipqs�¢cfo5qzu�trc°�5c��_oM�m|vl��Aad{�j^npkdl�k¤bdcfi5qs�¢opcvj�/k |
byuHbdqsk<�}oDj^npkV�A|�j^|��5kdg/k�op�5k�opbd�skda�{Ha��}o5bdk_j^n5kdl�k_bdcfi5qs�wopcvj��/kV�5kdg/k�op�5k�opbd�skda�trcr�}opt
ipgM�?|vl��5a?�}oDj^npk<bdcfoMj�l�crq�<Ac��#~ � �«j^npkdl^kV�sa�|G>B?BA�byuObdqsk#�/kyj��mkdk�o j¡��c9�}opa�j�l^ipbyj��scfopa
�}o |�qscHcrgY{Y�zj#ek�|ropa_j^n5|�j<cfopk b�|ro5opcvj�g/kdl��Ccrl�e�|vqsq(j^npk�Al�a�j_�}opa�j�l�ipbyj��scfopad{/j^npk�o
|vqsq�j^npkDa�kdbdcfop�¥�}opa�j�l^i5byj��scfopad{�crl)bdcfoMxfkdl�a�kdqzur{�a��}o5bdkj^np�sa)��cfi5qs�µxO�scrq}|�j�k�|�j qsk�|va�j
cfopk��5kdg/k�op�5k�opbdkV|vl�l�c����}ohj^npk�>@?!Av~'HmiOj�j^np�sam�sa	�Vn5|�jmeh�stfnfjmn5|vg5g/k�oD�s�Yj^npkVqsc-crg
�m|va_�5cfopk<�}o¤gA|vl�|vqsqskdq�ecH�5kv~
�'npk�bdq}|va^a��sb�|vq�|vqstrcrl^�zj^n5eÆj�c$�op�9byuObdqskdam�sa�b�|vqsqskd�Dj^npk ��I	J)KLI	M |vqstrcrl��zj^n5ew{O|rop�

�sa_xfkdl�u¨b�npk�|vg�|rop� kyÀhbd�sk�oMjd~<�'npk)eD|v�}o¤j�kdb1n5op�sb�|vq��5�zÀhb�ipqzj��skda�bdcfehk$�'�zj^n¨�_n5|�j
�sa_|vl�cfi5o5�¤byuHbdqsk)�5kyj�kdbyj��scfo/Â

ÃON kda�j�kd�wqscHcrg5a'e ipa�j?�/kVj^|v²rk�ow�}oMj�ch|vbdbdcfi5oMjd~	�'n5kd�sl?gA|vl^|vqsqskdqs�sÄ�|�j��scfo a�j^|�j^ipa
�sa?opcvj�opkdbdkda�a�|vl��sqzuhj^npk�a^|rehkV|�j�|vqsqYqskyxfkdqsad~ ¯ c)j^npkdl�k<e ipa�j	�/kQP%RTS�RTPVU	�}oDj^npk
�A|�j^|��Akdg�k�o5�5k�opbdkmtrl^|vgAn/{-a�c�j^n5|�j�j^npkdl�k�eD|du �/km|�byuObdqsk'|�j�a^cfekmqskyxfkdq�|rop�
opcvj'|�jV|ropcvj^npkdld~

Ã � o#a�cfehk�b�|va�kdad{M|_opcfoH��gA|vl�|vqsqskdq�£ crl'ULR$WTXYR MYZ\[]I P §/g�|vl�jd{ [^ R ^ |_byuHbdqsk��}o$j^npk_>@?!Av{
b�|roI�/k bdcfopa��s�5kdl^kd�I|va)|Dg�|vl^|vqsqskdq�cfopkv~ � crl#�}opa�j^|ro5bdk9�}op�Aipbyj��scfo®xr|vl��}|v�5qskda
|vl�kV�}o5npkdl^k�ofj�qzuha^kL`Hipk�oMj��}|vq�{5kyxfk�o��s�Yj^npkyuD|vl^kV|)qs�}opk�|vlm��iAopbyj��scfo�cr�Yj^npkVqsc-crg
bdcfi5oMj�kdld{	�_np�sb�n³�sa9�zj�a^kdqs�V|ro¥�}op�Ai5byj��scfo¥xv|vl��}|v�Aqskv~OHmiOj9kyxfkdl�u³gA|vl^|vqsqskdq?crl
xfkdbyj�crl��}|vqYeD|vb�np�}opkVn5|vam|$�Ai5�sqzj·���}o�?|duj�c�bdcfi5oMj���l�cfeba)i5gj�cQc¨�}o�|$opcfoH�
a�kL`Oipk�oMj��}|vqNeh|roAopkdl<£ � crl'k1ª5|regAqsk��'�zj^n j^npk<xfkdbyj�crl^�}|vq(opcvj^|�j��scfoda�Â:cIÂ Ê §�~
�'n5�sa?�sa_|vqsa�ch|vgAg5qs�sb�|v�5qsk<j�c J R!>eX�f Z\[geM �}opa�j�l^ipbyj��scfopad~
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Ã ¯ cfehkwa�kL`Oipk�oMj��}|vqVg�|vl�j�aDb�|ro �/k®|ripj�cfeh|�j��sb�|vqsqzu j�l^|ropa���crl^ekd�¢j�c¥l^k�ec�xfk
a�cfehk_��|�j^| �5kdg/k�op�5k�opbd�skdad{O��crl?k1ªp|rehg5qsk��Mu U f I P I	J R ��� I	M U []g	M ~�`_�Cj�kdlmj^n5|�jd{
j^npkDbyuHbdqsk eh|�u°�5�sa^|vg5g/k�|vld{�|rop�³|¨opky� gA|vl^|vqsqskdq�bdcfeg/cfopk�oMj�eD|du��/kh�5k1�
j�kdbyj�kd�Y~

Ã�� Z IeZ\[ f f g >:Rd{Ybdc-�5k$j^n5|�j��sa_k1ª5|vbyj�qzu¨j^npk�a^|rehk$|�jVk�|vb1nI�zj�kdl^|�j��scfoIcr��|Dqsc-crgY{
e ipa�j?�/k<�5kyj�kdbyj�kd�¨j�c�/k<q}|�j�kdl'��|vbyj�crl�kd�®cfipj�cr��j^n5k<qsc-crgY~

Ã�� M X�ULR$> >:R I >Cf g >�Ry{��Ak�|v�°�/kdb�|ripa�k9�zj#bdcfeg�iOj�kda#| xr|vq}ipk j^n5|�j)ipqzj��}eD|�j�kdqzu
opcr�/cH�puDipa^kdad{�e ipa�j?�/k<�5kyj�kdbyj�kd�®|ro5�wl�k�ec�xfkd�w��l�cfe j^npk$iAop�zjd~

Ã �?�mc¥bdcfopa�kdb�iOj��zxfk°a^kL`Hipk�oMj��}|vq�a�kdbyj��scfopa¨eD|du�|ro5� e ipa�jD�/k ehkdl�trkd� �}ofj�c
|¨a��}optrqskhcfo5kv~¨�'npka�|rekD|vgAg5qs�skda$j�c¨xfkdbyj�crl��}|vq?a�kdbyj��scfopa9|rop�«{��'�zj^n�a�cfehk
l�kda�j�l��sbyj��scfopad{5j�chgA|vl^|vqsqskdqNa^kdbyj��scfopad~
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 kyjVi5a�Al�a�j'g5l�kda�k�oMj�j^npk$�m|�u¤��k)�5kyj�kdbyjVj^npk=X M X�ULR$>G>:R I > f g >:Rd~"H	uw�5ky�op�zj��scfo/{
j^npk#l�kda^i5qzj�cr��|�'��� � ���_� &9��
 �#�sa_bdcfeg/cra�kd�¤cr�(j^npk<k1ªp�zj�xv|vq}i5kda'cr�¡Â

Ã �'n5kVl^kyj^ipl^o xr|vq}ipk#cr��j^npk#��i5opbyj��scfowoA|rekv{p�CcrlV|"!$#&%('*),+�-�%/~

Ã �'n5kV��crl^eD|vqYgA|vl^|rekyj�kdl^ad~

Ã �'n5k?xv|vl^�}|v�5qskda	�}o.'�-0/&/�-�%�{-kyxfk�oD�s��j^npkda^k1'$-�/&/2-0%/È a�|vl�kVipa�kd�hcfo5qzu �}oDb�|vqsqskd�
a^i5�5l�cfiOj��}opkda�~

Ã `VqsqYj^npk<�}opg�iOj'|rop�¤cfiOj�gAipj�a�j�l�k�|rea�~
`_qsqNj^npkda�k#xr|vq}ipkda�n5|dxfk�l�kdbdkd�zxfkd�I| >@?!A)�5kdg/k�op�5k�opbdk�j�c��m|vl^�5a'j^n5k$a�g/kdbd�}|vq�iAop�,`Hi5k
 %�Y���,3E
�� ,�54�
 ��cr�pj^npk	iAop�zjd~(�_npkdl�kd��crl�k�j^npk X M X�ULR$> >:R I > f g >:R(bdcrl�l^kda�g/cfop�5a�j�c'j^npk
 %�Y���,3E
�pÈ a?j^n5|�j'�Acopcvj'�}o�<�i5k�opbdk<�MuCX�ULR��A|�j^|9�5kdg/k�op�5k�o5bdk�j^npk  ,�����,3E
�� ,�54�
 �M~
��c_�op�$cfiOj�j^n5k"X M X�ULR$> >:R I > f g >:Ry{r�mk�a��}eg5qzu�a�j^|vl�j���l�cfe�j^npk_ ,�����(3 
�� ,�64�
 �f{

|rop�9trc#ipg-�m|vl��Aa�j^npk+>@?BA'|vl�l�c��'a�j^n5|�j�k1ªpg5l�kda�a�j^npk?ipa^k�cr�/|Vxr|vq}ipkv~��'npcra�k?|vl�kmj^npk
> [ J R!f Z {�S I P XYRy{p|rop�Cf g	MYZ\J@g PH�5kdg/k�op�5k�opbd�skda�~�`Vqsq�xH�sa^�zj�kd�  ,���#�,3 
�5È a�|vl�k�eh|vl^²rkd��|va
ipa�kd�Y~(`mj�j^npk�k�op�Y{�j^npk"X M X�ULR$> >:R I > f g >:R(bdcfopa��sa�j�a�cr�Hj^npk" %�Y���,3E
�pÈ a�opcvj�eh|vl�²rkd�«~

� M X:UTR!>d>:R I > f g >:R$�sa$opcvj#l^k�ec�xfkd�µ�Cl�cfe j^n5k >@?BAr~ � j#�sa#a^�}eg5qzuIeh|vl�²rkd�°|va
a^ipb�nY~  |�j�kdl�|vqstrcrl��zj^n5eha��'�sqsq�a^�}eg5qzuh|�xfcr�s�¤�zjd{Oa^c)j^nA|�j��zjm�'�sqsq/opcvj�|vg5g/k�|vl	�}oDj^npk
�o5|vqYgA|vl^|vqsqskdq��}op��crl^eh|�j��scfopa�{5crl��}o j^npk#trk�o5kdl^|�j�kd�¨bdcH�5kv~
`_qsq(j^npk X M X�ULR!> >:R I > f g >�R��sa<|dxr|v�sq}|v�5qsk �}o |ha�g/kdbd�}|vq(Akdqs�®cr��j^n5k�eD|v�}ow�A|�j^|

a�j�l^ipbyj^ipl^k9£879�&9��$����� �;:�§�~
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eh|du ipa�k��zjd{��mk9e ipa�jVo5cvj�ehc-�5�s�Cu¤j^npk >@?!Av~<�'npk�qskyxfkdqsa<�'�sqsq(�/k)�Ai5�sqzj_cfo j�crgIcr�
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n5|dxfk��/kdk�og5l^c�;·kdbyj�kd�Y~ �°kV|vl�kVtrcr�}opt)j�c)a^g5qs�zj�kyxfkdl�uhtrl�cfipg |va�e ipb1nD|va�g/cra�a��s�5qskv{
�5ky�op�}opt9cfo5k#opky�¹trl�cfipg¨�Ccrl�k�|vb1n ULf$f�~

� �sl�a�j<�mk9a�g5qs�zj#kyxfkdl�u1 ,���#��&��  ,�����e��{�bdl�k�|�j��}o5twcfopk9��crl<k�|vb�n  ,���#�,3 
�5~��'n5k
cfopqzu$b�|va�k��_npkdl^k�a�cfehk" ,�����(3 
�pÈ a(a�j��sqsqHa�j^|du��}o |'bdcfeDecfo� ,������&��' ,�����e�$�sa(�_npk�o
����� � ���V� a�upofj^|3ª b�|ro5opcvj?a�kdgA|vl^|�j�kVj^npk�e �}oMj�c �5�z��kdl^k�ofj?�}opa�j�l�ipbyj��scfopad~��'n5�sa	�sa
j^npk#b�|va�k#�/kyj¡��kdk�o®|9��iAopbyj��scfo '������ |rop�¨�zj�a'a��s�5k1��ky�/kdbyj�ad{��Ccrl��}o5a�j^|ropbdkv~
�'npk�o ��crl�kyxfkdl�u  ,���#��&��  )(�*���  ��T����&�������
��(¡{���l�cfe j^npk �/cvj�j�cfe ipg��}o�j^npk

trl�cfipg5a)j�l�kdkv{��mkh�o5� U f�fdÈ ad~��°k�j^npk�oµl^kdg5q}|vbdkhj^n5�sa  ,������&��' )(�*���' ���� ��&�������
��(
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|9byuHbdqsk)crl'opcvjd~
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j^np�}optrad~

� �sl�a�j_�s�(j^npk)a�kL`Oipk�ofj��}|vq(trl�cfipg¨�5ky�opkdaV|row�}op�Ai5byj��scfo¤xr|vl��}|v�5qskv{�j^npk�o¤�mk$tr�zxfk
�zj_a^ip�5j�uOg�k  ,������&��' )(�*���' -
\��� &��	��
����~��'n5k#ipa�kda'cr�(j^npk)�}op�Aipbyj��scfowxv|vl^�}|v�5qsk)|vl�k
�5�sa�bdcfo5opkdbyj�kd�¤��l�cfe&j^np�sa�trl�cfipg �Mul^k�ec�xO�}opt)j^npk�|rofj�� ���5kdg/k�op�Ak�opbd�skdam�Cl�cfe&j^npk�e
j�c9j^npk<�'l^�zj�k#cr�Nj^n5k#�}op�Aipbyj��scfo¤xv|vl��}|v�Aqskv~

� qsa�k<�s��j^npk<a�kL`Oipk�oMj��}|vq«trl�cfipg¤�Aky�opkda�| l�kd�Ai5byj��scfo k1ªOg5l^kda�a��scfo/{pj^npk�o��mk#tr�zxfk
�zj'a^ip�pj¡uHg/k  ,���#��&��' -(�*���  -�#��� &��	��
����~

� qsa�k��s��j^npk)a�kL`Oipk�ofj��}|vq�trl�cfi5g®b�|ro®�/k$�}egAl�c�xfkd�¥£ kv~ tO~_j^i5l^opkd�¨�}oMj�c gA|vl^|vqsqskdq�§
�'�zj^n�a�b�|vq}|vl�k1ªOg�|ropa��scfo/{�j^npk�oI�mkg/kdl��Ccrl�e j^np�sa#a�b�|vq}|vl�k1ªOg�|ropa��scfo/{�|ro5��j^npk ULf$f
|ro5|vqzuHa^�sa)�sa�l^i5o°|vtf|v�}oY~ N cvj�kDj^n5|�j$�mk�5c opcvj�ehc-�A�s�Pu®j^npkha�cfi5l�bdk9Aqsk�opcrl#j^npk
>@?BAr~ �°k�cfopqzu¨a�kyjVa�cfek�|ro5opcvj^|�j��scfopad{Ya�chj^n5|�jVj^npk$trk�opkdl�|�j�kd� bdcH�5k$�'�sqsq���k�|�j^ipl�k
j^npk#k1ªpgA|rop�5kd�w|vl�l�|duOa'�}opa�j�k�|v�®cr�Nj^n5k#a�b�|vq}|vld~
� o¨|vqsq«cvj^npkdl'b�|va^kdad{Aj^npk<trl^cfipgw�sa��5ky�op�zj�kdqzu¤a�kL`Hi5k�ofj��}|vq�~
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xv|vl��}|v�Aqskdad~ � crl�k1ªp|rehg5qsk#��crl�j^npk#k1ªpg5l�kda^a��scfo�+����h�mk<�mcfipqs�®n5|�xfk)cfo5k$qscHcrg®opkda�j
bdcfegAiOj��}o5t�|vqsq/��È a�|rop� a�j�crl��}o5t)j^n5k�e �}oMj�c9|ro �}ofj�kdl�ekd�5�}|�j�k<|vl�l^|�ur{pj^npk�o |ropcvj^npkdl
qsc-crg9opkda�j(qscf|v�5�}optVj^np�sa�|vl�l^|�ur{M|v�5�5�}opt h j�cVkyxfkdl�u$kdqsk�ehk�ofjd{M|rop��a�j�crl��}o5t'j^npk	l�kda^ipqzj
�}ofj�cw|ropcvj^n5kdl#|vl�l^|dur~��'np�sa��sa��}eg5l�|�j��sb�|v�5qskv~ ¯ c��mk o5kdkd�Ij�c�l^kdtrl�cfipgItrl�cfipg5aVj�c
l�kd�Aipbdk�j^np�sa_qscf|v����a�j�crl�k)c�xfkdl^n5k�|v�wj�cD|9eh�}op�}e i5e¤~
�'npkdl�k �sa<|Dj�l^|v�5k1��cv�³a��}opbdk cfo®j^npk cfopk9n5|rop�Y{/l�kdtrl�cfi5g5�}opt�a^|dxfkda#qscf|v����a�j�crl�k

crg�kdl�|�j��scfopad{fg5q}ipa(�}oMj�kdl^ekd�5�}|�j�kmek�ehcrl�u�a�gA|vbdkv{f�AiOj(l�kdtrl�cfipgA�}opt_|_gA|vl^|vqsqskdqOtrl�cfipg
�'�zj^nµ|¤a^kL`Hipk�oMj��}|vq�trl^cfipg°tr�zxfkda |¤a�kL`Oipk�ofj��}|vq	trl�cfipgY{N�_np�sb�nµ�sa$i5op��crl�j^i5oA|�j�k9�Ccrl
|wgA|vl^|vqsqskdqs�sÄ�|�j��scfo¦j�c-crq�~ �°k n5|dxfk |wbdcra�j�����k�o5ky5j�ehkdb�n5|rop�sa�e j�c kyxv|vq}i5|�j�kDj^np�sa
j�l^|v�5k1��cv�(~ �'n5�sah�sa�gA|vl^|rekyj�l^�sÄdkd���-uÇ|�i5a�kdl·��tr�zxfk�o �5kda�bdl��sg5j��scfoÇcr��j^npk¨j^|vl�trkyj
eh|vb�n5�}opk<b�n5|vl�|vbyj�kdl��sa�j��sbdad~
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crl��5kdl �5�sl�kdbyj�qzu¦|���kdbyj�a j^n5kDxfkdbyj�crl^�}|vq�a�j^|�j^ipad~ ¯ c¨�mk�j�l�u�|rop�³b1npc-cra^k j^npkD�/kda�j
crl��5kdl?j�c�}ehg5l�c�xfk<xfkdbyj�crl��}|vqNa�j^|�j^ipad~
�'npk�xfkdbyj�crl��}|vqpa�j^|�j^ipa��}o�<�i5k�opbdkdaNj^n5k	|v�/c�xfkmtrl�cfipgA�}opt'gAnA|va�k��}o�|ropcvj^npkdl�eh|roO�

opkdld~ � j<eD|du g5l�kyxfk�oMjVj^n5k�l^kdtrl�cfipgIcr�	|�gA|vl^|vqsqskdq�trl^cfipg�|rop��|hxfkdbyj�crl^�}|vq�trl�cfipgY{
a��}opbdk<j^npk$l�kda^ipqzj��}opt9trl^cfipg¤�mcfipqs�w�/k��rcfopqzu �gA|vl^|vqsqskdq�~

� �stfipl�k h a�npc��'a$j^npk9trl�cfipgAa$opkda�j��}opt¨�Ccrl$|wg5l�crtrl^|re ��l^|vtfehk�ofjd{�|�j#j^npkk�op�
cr��j^npk��'kdtrl^cfipg³gAn5|va�kv~ � crlhl�k�|v�A|v�5�sqs�zj¡ur{��mk��A�s�Ao/ÈÉj a^npc��±|vqsq�j^npk ���$� �����&9 �r{
�AiOj	cfo5qzu9j^npcra�k'k1ªpg5q}|v�}op�}o5t#j^npk �T�e�pÈ a�~��'npk  ,������&��' ,�����e�h|vl�kVa^npc��_o�-ubd�sl�bdqskdad{
j^npk_cvj^n5kdl�trl^cfipg5a	|vl^k_a^n5c��_oh�'�zj^nDl�kdbyj^|roptrqskdad~��_np�sb^²h|vl^l�c��'a?|vl�k'j^npk � �$� �����&9 �
cr�pj^|v�}opkd�¨�-u g5l�c�;�kdbyj��scfo/~
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�'npkI�5kyj�kdbyj��scfo�gAnA|va�k�n5|va¤qskd�Pj¨i5aD�_�zj^n�|µj�l^kdk�cr�$trl�cfipgAad{Vnpcrg/kd��ipqsqzu¢�'�zj^n�|
l�kd�Aipbdkd��o-i5e��/kdl�cr�9 ,���#��&��  )(�*����È ad~��'n5�sa�j�l�kdk'cr�/trl�cfi5g5a�l�k <�kdbyj�a�j^npk_a�j�l^ipbyj^ipl^k
cr��j^n5k<��iOj^i5l�k<trk�opkdl^|�j�kd�®gA|vl^|vqsqskdqNbdcH�5kv~

� |vb1n  %������&��' ,�����e�$bdcrl^l�kda�g/cfop�5aNj�cV|_a��}optrqskm�}opa�j�l�ipbyj��scfo/~ � �p�zj�n5|va��}opbdcfe�}o5t
£ J R U � ^ cfiOj�bdcfe�}optH§ �vxr|vq}ipk � � �$� �����&9wÈ ad{�j^np�sa�ek�|ropa_j^n5|�jVj^npk�crl��str�}o5|vq(�}opa�j�l^ipb1�
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bdc-�5kv~
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bdc-�5k$��kd��crl�k��mk#a�j^|vl�jV|ropcvj^npkdl��5l^cvj^npkdl+ ,���#��&���~
�'npk a^ip�5j�uOg�k�cr��j^n5k  ,������&��' )(�*���¢�}o5�5�sb�|�j�kda�j^npk ²-�}o5� cr�	�zj�kdl^|�j��zxfkhbdcfoMj�l�crq

a�j�l^ipbyj^ipl^k#j�c���k�ipa�kd�Y~_`Æbdq}|va�a��sb�|vq ��-�qsc-crgI��crlV|ha�kL`Hi5k�ofj��}|vq�trl�cfipg«{�j^npk$j^|vl�trkyj
q}|roptfi5|vtrkvÈ agA|vl�|vqsqskdq&��-I��crl�|®gA|vl^|vqsqskdqmtrl�cfipg«{�|®j�l��sgAqskyj opcvj^|�j��scfo³��crl)xfkdbyj�crl��}|vq
trl�cfipg5ad~��_npk'l�kd��ipbyj��scfo�trl�cfipg5am|vl�k_�'l��zj�j�k�o¤ipa��}o5t#j^npk_j^|vl�trkyj'eh|vb1np�}opkvÈ a�l�kd�Aipb1�
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Syntax Tree

...
Do i=1,100
...

sum = sum + A(i)
A(i) = A(i-1) + B(i)*C(i)

Do j=0,100,2
T(i,j) = T(i-2,j) + A(H(i))

...
EndDo

EndDo
...

Data Flow Graph

r(i)

r(H)

r(A) r(T)

r(j) e(-)

c(2) r(i)

e(+) r(j) r(i)

w(T)

LC(j)

r(i)

r(C)

r(i)

r(B)

e(*)

c(1) r(i)

e(-)

r(A)

e(+) r(i)

w(A)LC(i) [0]

[0]
[1]

[+]
[+]

[2]

[0,0]

[0,0]

Level 3 Group

Level 2 Group

Par(j)

Vect(j)

Level 1 Group

Par(i)
Par(i)

Vect(i)
Seq(i)

Top
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