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â�Ä�Â¯Û,¾g¿�Ä�×
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Û Å�çFE1ÄÖÆ±ÄUðkö&Ä�Â¯Û�Å1¾UÃ4ÝÙâÞÝÙïÖÄ�Ã�ÝÙÅ�ÂgÀÁõ�âÞÅ1À�Ã�ÂgÅ�Ã�Ä�îgÇàÛ�¾gÄ�¿�Ä�ÇàÇÙ¼ÈÇÙÝÙïÁÄ±Ã�ÝàÅ1Â2õ�Å�çÔÃ4¼ÁÂ ×ÁÄ�ÂgÂgÅ±Ã
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Mþ ç���ó ë8ïGî ó í+ø ôWó8� ì ôgõGæ�ó ø æ ì0ð ì0ísì ô!ü î ö îoïGî ö íGøj� � ca� �V� î ��ónæaç�ù�ñ×æ ì0ë ñ�ö íGøÕë ó ï æ î ç
ø æ ì ö í õ ì æ ì ôWôWçUôWö�
 ì ñ�öWó í ý��lò ç�úGç ë ö î ö!ó í�þ ò ç í ì ôWó�ónõ ë
ì0í ��ç)ç�ù ç ë8ï ñ�ç8ú ì0îlì �>�6� cOc ö îbð�ì ö í ô ü ë ó í#M
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1

1

1

0

0

2

1

1

j=1, 10

NA.NE.0

k=1, j−1

_

#

Call RFFTF(...)

1:L(k)

NA.EQ.01:L(j)

#

� ö ønï æ�çl�8�8�!�z������� µ �������X�&�Z���������#�� }�R¡� }��¢x����¢ è)£ ��¤h��¤¥¢}¤¥�����¦��¢x���� 3¤h }¡A§� � }�h¨#©«ªx¬r­¯®¦­B°�±,² ´ �� 3³&����¤&�6´ ä&µ
��¤ µ ��¶&·(¸�·

¹�º�» ©x´ ~B¼,½�¾1¿8À�Á&Â�Â ª}Ã�Ä,´$Å&Æ.Ç�´&Å$Æ�®)È}Ä}É å$Ê8À}º ª Â�ËrÌ
Í ©x´ ¹�º�º È3Ä}É å#Ê�ÀØ~Bµ È}Ä}É å$Ê8À}º ª Â�Ë ¨$©
ÎÐÏ�Ñ�Ò ÓrÔ(Õ�Ï�Ñ�Ò Ö�Õ�×=Ø Ù3ÑZÏ8ÚOÛDÎ ß Õ ß Õ ß Ú

ÎÜØ Ï�Ñ�Ò ÓrÔ(Õ�Ø Ï�Ñ�Ò Ö�Õ�Ø ×\Ø Ù3ÑZÏ�ÚaÛ
¿8À�Á$Â�Â ª}Ã,Ä$È3ÄxÉ å$Ê8À Ç�´$Å&ÆÝ®ßÞ&Å3à ~BË Å3à Á}Ë ª Êxá ~Zá Ã Ê Ç�È3ÄxÉ å#Ê�À#Ì�Ì

Ï�Ñ�Ò ÓrÔpâfã�äæå�ÎÐÏ�Ñ�Ò ÓrÔ(Õ�Ø Ï�Ñ�Ò ÓrÔ&Ú
Ï�Ñ�Ò Ö�âçã«äèå�ÎÐÏ�Ñ�Ò Ö�Õ�Ø Ï�Ñ�Ò Ö}Ú
×\Ø Ù3ÑZÏéâ1ã�äæå�Î�×\Ø Ù}ÑTÏ$Õ�Ø ×\Ø Ù3ÑTÏ�Ú

´8ê ¼<ä ´ µ ÎÐÏ�Ñ�Ò ÓrÔ#Õ�Ï�Ñ�Ò Ö�Õ�×\Ø Ù3ÑZÏ�Ú

¹�º�» ©x´ ~B¼,½�¾1¿8À�Á&Â�Â ª}Ã�Ä&È3ÄxÉ å#Ê�À Ç�´$Å$Æ�®ßÞ&Å,à ~�Ë Å3à Á3Ë ª Êxá ~Tá Ã Ê#Ì
Î Þàß�ë Õ�ì6í ë Õ�ì Þ�ë Ú�Û Þ&Å3à ~BË Å3à Á}Ë ª Êxá ~Zá Ã Ê
ÎÐÏ�Ñ�Ò ÓrÔ(Õ�Ï�Ñ�Ò Ö�Õ�×=Ø Ù3ÑZÏ8ÚOÛDÎ ß Õ ß Õ ß Ú
~ Í Ç ¿}î Å$ÆBï�´$Å,ð3ñrÆ Ë ª Ê}á Ç�È3ÄxÉ å#Ê�À ®é´&Å$Æ Ì ¬ ¼�Ìò¼�½ ê µ ´�ê ¼<ä ´ µ Ç Í ® Í ® ¼rÌ
Ï�Ñ�Ò ÓrÔVâ1óõô@ößÎ�Î�÷Xøë�ù�ú Þàß ë Ú&ûVÎ�÷Xøë�ù�ú ì6í ë Ú�Ú
Ï�Ñ�Ò ÓrÔVâçã«äèå�ÎÐÏ�Ñ�Ò ÓrÔ(Õ�óüô6ößÎ�Î ÷ øë?ù�ú(ý«þ ë Ú û Î ÷ øë?ù�ú ì6í ë Ú�Ú�Ú
Ï�Ñ�Ò ÓrÔVâçã«äèå�ÎÐÏ�Ñ�Ò ÓrÔ(Õ�óüô6ößÎ�Î ÷ øë?ù�ú ý«þ ë Ú û Î ÷ øë?ù�ú ì ý ë Ú�Ú�Ú
Ï�Ñ�Ò ÓrÔVâçã«äèå�ÎÐÏ�Ñ�Ò ÓrÔ(Õ�óüô6ößÎ�Î ÷ øë?ù�ú ì ý ë û Î ÷ ë ã úÿ ù�ú ì ý ÿ Ú�Ú�Ú�ÚÏ�Ñ�Ò Ö!âfóüô6ößÎ ÷ øë?ù�ú ý«þ ë û Î ÷ ë ã úÿ ù�ú ý«þ ÿ Ú�Ú´8ê ¼<ä ´ µ ÎÐÏ�Ñ�Ò ÓrÔ#Õ�Ï�Ñ�Ò Ö�Õ�×\Ø Ù3ÑZÏ�Ú

� ö ø0ï æ�ç�� I ���0¢x��¢}§�§��Z§����Z¢x���� 3¤� }¡��;§�¢}�������#�¦¢x���� 3¤��R§�¶} }����� ê�� �

�
	



úGö ñ×öWó í ç8úéó í õ æ�ó ÷ ö íGø ñ�ò ì ñ ð ç ð ónæSü%æ�çT��ç8æSç íGë ç î(ì0ë æSó î�î ö ñ×ç8æ ì ñ×ö!ó íGî úGó í ó0ñ ë8ì0ïGî ç=ú ì ñ ì úGçUõTç í úGç íGë ç î ý
����ó í ô ü ì0í ñ�ö�ónæEó ï ñ×õ ï ñEúGç8õ�ç í ú ç íGë ç î)ì æ�ç)úGö î�ë ó ÷ ç8æSç8ú ñ×òGç í ñ�òGç�õGæSö ÷�ì ñ×ö�
 ì ñ�öWó í ñ×æ ì0íGî ��ónæ ð�ì ñ×ö!ó íºë8ì0í
æ�ç ð ó ÷ çºñ×òGç ð ý �����só þ úGç8õ�ç í úGç íGë ç î�ì æ�çÕõGæSç î ç í ñ ó í ô!ü ö íªì æSç8ú ïGë ñ×ö!ó í ónõTçUæ ì ñ�öWó í ñ×òGç í�
�í ó þ¸í
æ�çUú ïGë ñ×öWó í õ ì æ ì ô!ôWç8ô!ö�
 ì ñ×ö!ó í�ì ô ø ónæSö!ñ�ò ð�îbë
ì0í ��ç ïGî çUú�ý
�lòGç ôWó�ónõ+õ ì æ ì ôWô!ç8ô!ö�
 ì ñ×öWó í úGç�ñ×ç ë ñ×ö!ó í ì ô ø ónæSö!ñ�ò ð ñ ì�
 ç î`ì�î ö í õ ï ñ�ñ�òGç îSïGð ð�ì æ�ü î çUñß��ónæ ì ô!ó^ó0õ

ì0í ú�õGæ�ó�ú ïGë ç î¸ì ñ�æ�öWõ ôWçUñbó�� ÷�ì ô ï ç î ñ×ò ì ñ�æ�çUõGæ�ç î ç í ñ î ñ�òGç î ñ ì ñ�ö ë ú ç ë ö î ö!ó íºì ��ó ï ñbñ×òGçoôWó�ónõ0�§ñ�òGç8æSç ì æSç
ôWó�ónõ ë
ì æSæ�ö!ç8ú��Gó þ ó0æ ì0í ñ�ö�ú ç8õ�ç í úGç íGë ç î ������� ���#� 
 ó ï ñ×õ ï ñaúGçUõTç í úGç í ë öWç î ������� ��� 
Tì0í úQñ×òGö î ô!ó^ó0õ
ö î�ì���� ú ï ë ñ×ö!ó í � �"! #��$�#��ý&% �8ë8ì0ïGî�� ñ�òGö î ñ � ö!õGô � ñ�ö î&� ù^õ ���Uî�î�� ú î ü ð �Tónô!ö ë8ì ôWô ü 
Cþ'�lïGî�� ú ì ñ �(�Sísì�� üéôWó ø ö ë
þ ö!ñ�òÕñ×ò ��÷�ì ô ï)�8î+*-,/.�021�35476ªì0í ú 35698 ö í ñ�òGö î � î�� ô�� M ö ð õ�ó î�� ú¯�bó � ú �(� ý
� ô ø ó � ö!ñ×ò ð;:)<>=)?�? *A@CB& )D)E � � ö ø ý!� I ��'GFGúIH�ñ×ò � ú �(J öKH�ö!óLF�M � öWõ ô � Ml�|üON J(J(P)Q�P ôRNSM×öTF ø ú �UJ öTHSöWóLF)H

MVN 
�� FØõ �(� HSü Q ��ónô ��� � �U����� úàöKFWM×ò � ô!ó^ónõMý �lò �XP H�N øL� ó��=ónõ �(� NYM×ó �[Z]\�^ ��� � �(J M_H`M_aGNYM[NcbKded�f
J N ����gK� ú�ú � f � FGú � F J üç�hd � NcH g FIi�b � H�ü Q �jdLb g H � FId P iLakM_d J bRN�H�H g �\ülM�a � bTdCdLfWN�H-H �(��g N�b9ý �GP F J M g d�F
monqph� ^ � ��� M PI� FIH 35698og � � � ca� �p� ^rg HsFId�M �(Q f)Mut 
5*�,�g � g M g H �UQ feMut 
 N�FIv 0X1�35476wg �&M_a �
v �UJ(g H g dLF J N�FIFId�Ml� � M_N 
�� FONYM J d Q f g b �TM M gTQ[��xy:Lz D)EA{$ IDL|L}~EA��*L�A� g H`N�fINYM�M �(� F Q NYM J a g FIi �GN�H � v
��� v PIJ M g d�F ���(J d�iLF g M g dLFXNYbTiLd ��g M�a Q�x
� d �����L�U� t�H�t Q �~dLb&� � N�bTH�d J d Q f P M � � g FIv g��Cg v P NYb7�hf �U��� b �UQ�� F>MZ��f ��gK� NYM g 

N��Ib �qQ��UQ d � tcN ��� NYH

f �(��g M �U� NYM g dLFi�k�=<�� ëU��� bTN�H�M � N�b PI� H � M�M_dò� � d P M_f P M��>t g M �U� NYM g dLFi�w�=<�� ë�� � ÷Røÿ ù&ë���ú <�� ÿ �����H g iLFGN�b�fjdLH�H g �Ib � � N�bKH � H�aGN ��g FIi g �s��<�� ë'� <�� ë���ú �������C�U�G�$�����5�A� ��¡L� x
� bKdedLf g H'v �(J bTN ��� vXH�MVNSM gTJ N�bTb�t`fGN � N�bTb � b g 

N��)b �¢g ������� �j� g H¢£¥¤ 
 N�FIv2H¦MVNYM gTJ NYbTbKt`H �(��g N�b g ������� ���

g H�§�n�� x ���¨����� ��� g H 021�35476è
 N ��P F M M gTQ[� M � H¦M g H�i � F �(� NYM � v x �¢a � f �U��M H¦t Q �jd�b � NYb PI� d�������� �
H�f �(JUg ' � H��sa gKJ a¥H¦t Q �jdLbKHsaGN �L� NYF¥d P M�f P M�v � f � FIv � F J(� N�F)v�M_a ��� N�b PI� d��	<�� ë i gK�L� H�M�a � f ���UJ(g H �
bTd J NSM g d�F¥�hd � N-H�t Q �~dLb/� g F©N�F©N ��� N
t � N�FIv©f �U��g M �U� NYM g dLF �[M�aGNYMs�/d P bTv©F �U� v�M�d)� � f ��gK� NYM g 
 � v x �
����� � � N�b PI� d�� 0X1�35476k���(ª�PIgT��� H�N ��P F M M gKQ�� M � H¦M x
� M�M_a �o� FIv«d��'M_a � N�FGN�b�teH g H 
 N�v � MVN g b � v ��� f~d � M g H�f ��� H � F�M � v1�hd ���U���(� tyH�t Q �~dLb/N�FIv �hd � M_a �

�saIdLb � bTdCdLf xõ� d ���U���(� t�H¦t Q �jd�b 
5g M�f ��� H � F�M�H�NYbTb&bKded�f J N ����gT� v�v � f � FIv � F JUgT� H 
 M�a �(gK� H�d P)��J(� � ��x i x�

� � d ���(� : � � 
 NYFIv[M�a �(gK�¨��¬ M � F�M x¨­ �L�(� t[v � f � FIv � F J t�aIN�H9N�M �(� FIN � t � N�b PI� N�H�H�d JUg NYM � v-� g M�a g M x �
� N�b P)� d�� 356/8�g Hg�hdLbTbKd$� � vl�>t[N�F � � ca� �p� ��� v P)J(� v�M_dqN�F ca� �V� b g H�M 
 N�FIvoN � N�b P)� d�� 0X1�35476
�>tXN�F � � ca� �p� M_aGNSM J N�FIF)d�M6� ����� v PIJU� v�M�d[N`b g H¦M¢d�� c � �p� H x

®5¯K®°¯K± ²ü~5³atl´¥t#�at$q3o�{3u�~.�
�¢a g H�H �(J M g d�F©v � H JU��g � � H�aId$�µM_a ����P F M M gTQ[� M � H�M_H�N ��� i � F �U� NYM � v©� g M_a©N�F©N�bKiLd ��g M_a Q H �(Q N�F>M gTJ N�bTb�t
g v � F>M gKJ N�b�M_doM_a �-J bRNYH�H g ' J NSM g d�F¶N�bTi�d ��g M_a Q f ��� H � F>M � v«N��~d �L��x �¢a � dLFIb�t¥v g�·��U��� F J(� HqN ��� M�aGNYM�M_a �
v �UJ(g H g dLF)H P H � �~ded�b � NYF � NYM_a �(� M_aGN�F�M �U� FGN � t�bTdLi gKJ N�FIv�M_a � H � M_H N ���9��� f ��� H � F>M � v[N�H¸b g H¦M_H¹d�� ca� �V� H
� NSM_a �U� M�aGN�F � � ca� �V� H x
: � i � F �U� NYM �sJ dCv � M_d gTQ fIb �(Q[� F>M&M�a ��:I<L=)?�? *S@�BeºLB�»e¼½� < N�FIv :)<>=)?�? *A@CB�¾I���A¿oNYbTiLd ��g M�a Q H x �¢a �

bTdCdLf[d �L�(� H�t Q �~dLbTH g FyÀ;^�WSÁVÁT[ ÂÄÃAÅON}NVÆ g H P F � dLbKb � v x � FIbKt J dev � M_d J d Q f P M ��ÇeÈ>ÉCÊ�Ë[� N�b P)� v � N ��g N��)b � H
g H'F �(� v � v 
 NYH'M_a � d�M_a �U� HsN ��� N�b ��� NYv)t 
 F)dA�sF�NYM J d Q f g b �TM M gTQ[��x �¢a g H7fIaGN�H ��g H gTQ fIb �UQ�� F�M � v2NYH¢N
H gKQ f)b �7J dev ��g F)H �(� M x �¢a ��J dev � i � F �(� NYM � v�M�d gKQ f)b �(Q[� F>M M�a � � P F J M g dLF�� Ë�Ì`g H¨N J N�bKb)M_dqN ��P F M M gKQ��
b g � � N � t � d P M g F � M�aGNYM J a �UJV
 H��sa � M�a �(� N-i gK��� F©b g H�M¢d�� ca� �p� H g H¢FId�M �(Q f)Mut x
�¢a �����(Q N g FIv �(� d��¹M�a g H7H �(J M g d�Fj�hd J(P H � H¢d�F©i � F �U� NYM g FIi J dev � M_d �U� N�b P NYM � N�F � � ca� �p� x �¢a �

f � d JU� H�H�H¦MVN � M_Hp�>t 'GFIv g FIiÍM�a � f � dLi � N Q H�b gKJ(�2Î I 	SÏ&M_aINYM J d Q f P M � H�M_a � H�t Q �~dLb gKJ�� N�b PI� H ��� � �U����� v

�3�



M_d)�>t2M_a �õ�¸Ð ca� �V� x �uFcNYF g FIH�f �(J M_d ��Mu�Ä¬)�UJ(P M�d ��Q dCv � b�d�� �Ä¬)�UJ(P M g dLF 
 M_a � H�b gTJU��g H J bKdLF � v g F>M �(��M
f � d JU� v PI� N�bTb�t�N�FIv¶M_a � H¦M ��PIJ M PI��� H�� g M_a g F¥M_a �)�&Ð ca� �p� N ����P fjvINYM � v�M�d2fjd g F>M g F>M�dÍM_a �-J bTdLF �
� NSM_a �U� M_aGN�F2M�d`M�a � d ��g i g FIN�b J dev ��x�Ð a g H P F g ' � H7M_a ����� H�Msd��¸M�a ��J dCv � i � F �(� NSM g d�F©f)aGN�H � �hd � �jd�M�a
g F)H�f �(J M�d ��M"��¬e�(JUP M_d � NYFIv�H�f �UJ(P bTNYM g��L����¬e�UJ(P M g dLF Q dCv � bTH x
�&Ð ca� �V� H¢N ������¬ f ��� H�H g dLF)Hs�sa)dLH � d�f �U� N�FIv)H¢N ��� b g H¦M_H/d�� ca� �p� H x : �+P H � N ��� i g H�M �U��M �GN�H � v

��¬ f ��� H�H g d�F ��� NYb P NYM g dLFld��sM_a �j�¸Ð c � �p� H xlÐ a �wÑ���� i g H�M �U� H�Ò�N ��� N J M P NYbTbKt � � �&Ð!� �+Ó N ��� N
tCH
d � i>N�F g 
 � v�bTdLi gTJ NYbTbKt�N�H9b g H�M_H9d�� c � �p� H/�sa gTJ aÍ� � � g bKb J N�bKb ��P F M M gTQ[�@�s� i g H�M �(� H+� Ô�Õ�Ô��(Ö)! � x&Ð a �
J dCv � i � F �(� NYM g dLF©N�bTi�d ��g M_a Q MVN 
�� H�N�H g FIf P M�NYF �&Ð c �©× � N�FIv©N�F �&Ð!�s� i��hM�d-H�M_d ��� M_a ����� H P bKM �
N�FIv�M � N �L�(� H � H g F�f~dLH�M�d � v �(� M_a �H�&Ð ca��× � M ���(� H¦M ��P)J M P)����x[× M �U���(� t�FIdCv �`g Mé' � H�M J N�bTbKH g M�H � b�Ø
���UJ(PI� H g��L� b�tcM_dXi � F �(� NYM �`J dev � M�d ��� N�b P NSM � M_a �[J a g bTv ��� F �&Ð ca��× � H�N�FIv¶M_dXH�M�d ��� M�a �(gK�+� NYb PI� H
g F©M �UQ f~d � N � t �&Ð!�s� iLH x+Ð a � F g M�i � F �U� NYM � H J dev � M_d Q[�(� i � M�a ��J dLF>M � F>M�H�d�Ø�M_a � H ���¸Ð!��� iLH g F>M�d
M_a � 'GFIN�b ��� H P bKM x¢Ð a ��Q[�(� i � v � f � F)vIH+dLF©M_a �õ�&Ð ca��× � FIdev � MutCf ��xsÐ¸�U��Q[g FGNYb5FIdCv � H�N ��� b g H�M_H
d�Ø ca��× � H�H�d�M_a � t�N ���qg FIH �(� M � v¥v gT���(J M�bKt g F>M_d�M�a ����� H P bKM x!� d � � g FGN � tXdLf �U� NYM g dLF)H���Ù7Ú5Û7Ú ��� Ú g M
g F)H �(� M_H�N J N�bKb�M_d�M�a �oJ d ����� H�f~dLFIv g FIi ��P F M M gKQ�� b g � � N � t xj� d � i>NYM � H(Ú g M g FIH �(� M�H�N�FÝÜ,"�H¦MVNYM �(Q[� F>M
N � d P FIv[N J NYbTbeM�d�N � d P M g F � M_d J dLf>t�M�a �!�&Ð!�s� i+Øhd � M�a �¢J a g bTv g F>M�d+M_a �¢��� H P bKM xA� d � M � N�FIH�bRNYM g dLFIHUÚ g M
g F)H �(� M_H&N J NYbTbLM_d�N ��P F M M gTQ[� b g � � N � t � d P M g F � M�aGNYM&N�vIvIH�M_a � N J M P N�bCd · H � M g FqM_a �':>È ¾�¾qH¦MVNYM �(Q[� F>M¸M�d
M_a � v � H JU��g f)M_d � H¨d�ØjM�a �¢J NYbTb � v`H P �If � dLi � N Q � ��x i x M�a � -,2 g F :>È ¾C¾Þ@G����ß È ßx-32Ià�à � xæ� d � ���UJ(PI����� F J(� H(Ú
g M P H � H�M_a �[��� H P bKM �&Ð!�s� i�N�H�N�F�N J(JUPIQ�P bTNYM_d � Ú J(��� NYM � HqN©bKded�f �(ª�PIgK� N�b � F>M�M_d2M_a �[���(JUPI����� F JU�Íg M
��� f ��� H � F�M�H(Ú g FIH �U� M�H J dev � M_d�N JUJ(PIQ�P bRNYM � M�a ��� NYb PI� d�Ø&M�a ��J a g bKv©Øhd �s���L�(� t g M �U� NYM g dLF5ÚIN�FIv g FIH �U� M�H
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