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\	D-K `EUnueBEuµ?AD1`¡K MdFAX�T;KpNoK udXcNQu%BEu�BID-jcMeXhK ueBED-FA`EUCFA=-BET-BID&Fãw-=-ueBED-Xhudu%T-XhjcBIueBE?AD-uc�[<%XcNQK BI`�joP;K BED-uhv-BED-ue=&MQK D-jcX
jh? @Cb;KVD-BIXcuhv�K D-TäNeXh`IXcjh?A@H@x=-D&BIj^KpNQBI? DCjc?A@Cb-K D-BIXcu�K MdX	ud?A@CX�? f¹NeP-X�X·å&K @Hb-`EXhu_?Vf�?AMeF:KVD-BIæhKVNQBE?AD-u�NQP;KpN
P;K^sAX1jcMeX^KpNQXhTçsAXcMdUè`IK MeF XäT;KVNQK ueX·NQuãf¤?AMÑNeP-XhBEMxT-XcjhBIudBI?ADèud=-b-b/?AMdNéuOUnudNQXc@Cuc�è\êudUnuONQXh@ëuONQ?AMdBID-FìKVD-T
@CK D;K FABED-F%ue=-joPãT-KVNoK udXcNeuÀBIu�N.Unb-BIjhK `I`tUYMeX·f¤XhMeMdXhTxNe?�K u,K�T;KVNQK>]_K MeXcP-?A=-udX%K D-TrNQP-XµKVD;K `EUnudBIu�b�XcMdf¤?AMd@CXcT
BIuµMdXcf¤XcMeMeXcTlNe?äKVu m D × BID-XY\�D;K `tUnNeBIjhK `�Ø�Me?njhXcueueBED-Fîí mY× \�Ø�ï·�

g_?A@Hb-=&NeBID-Fµ@x=&`ENQBEb-`IX,MeXh`IKVNQXcTLFAMe?A=&b��.w:Unu,KVD-TÑKVFAFAMeXcF:KVNeXhu�BIu�?AD&X�?Vf&NQP&X�jc?AMeX�?Ab/XhMeKVNQBE?AD-u�BID mY× \�Ø
K b-b&`IBIjhKVNQBE?AD-uc�¨G BI@{WYMQK^U	P;K u�b-Me? b�?AudXhTLNQP-X	ð·ñ&ò·ó�?Ab�XcMQKVNe?AMhv�]%P-BEjoP6jc?A@Hb-=&NQXcu�FAMe?A=&b��.w:UYKVFAFAMeXcF:KVNeBI?AD-u
?�sAXcM�K `E`-b�? ueueBEw-`IX%ud=-w-ueX·NQu[? f�NeP-X�udb�XcjhBtô;XhTCT-BI@HXhD-udBI?AD&u	õ§öV÷��,ÖøP-XcDäT;KVNQK ueX·NQu[K MeX>udNe?AMeXcT*K u	í�b/?AudueBIw&`EU
ueb-K MeudX�ï%K MeMeK�Unucv/T-KVNoKãjh=&w�Xrjh?AD&udNQMd=-jcNeBI?ADlBID:s ?A`Es Xhu>jh?A@Hb-=&NeBID-FéK F FAMeXcF:KVNQXcuµf¤?AM>K `I`�sVK `E=-Xhu%KVjhMe? ueu�K `I`
b/?AueudBIw-`EXãue=-w-udXcNeu6? f�T-BE@CXcD-ueBE?AD-uc�xù�f[NeP-Xé?AMeBEFABID-K `�í¤?AMxú£û;ú£ü�ú�ý þ�ï	T;KVNQK ueX·N6BEuYK DìD���T-BI@HXhD-udBI?AD-K `ÀK MdMQK^UAv
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NQP&X*T;KVNQKîjh=-w/X+BID&jh`I=&T-Xhuãÿ��� @ã�.T-BE@CXcD-ueBE?AD;K `�K MdMQK^UnuhvÀf¤?AM ��� � � � �ìa�Xcs Xh`I? b-BID-FîueX��9=-XcD:NQB¡KV`
K `EFA?AMeBtNQP-@Hu[f¤? Mµjh?AD-uONQMd=-jcNeBID-FHT;KVNQKéjc=-w/Xhu>BIu%Kx]_Xc`I`Ã�.udNe=-T-BEXhT1b-Me? w-`IXc@ õ ~
	 v } � v ~�� ÷��

aYKVNQKéjc=-w/XÑjh? D-udNeMe=-j·NQBI? DîBIu�KCjc?A@Hb-=&NQX6K D-TÍT;KVNQKCBID:NeXhD-udBEsAXrb-Md?Aw-`IXc@Í��µP-XhMdXcf¤?AMdX v�BtN>BIu%D;KVNe=-MQK `
NQ?6=-ueX�b;K MeK `I`EXh`;jh? @Cb-=�NQXhMdu[f¤?AM�T;KpNoK6jc=-w/X	jh? D-udNeMe=-j·NQBI? D¹��µP-XhMdX�BIu�?AD&`EUHK6`EBI@HBENeXhTéw�?nT&Ué? f�]_?AMdRé?AD
b;K MeK `I`EXh`�T;KVNoKãjc=-w�XLjc?AD-udNeMe=-j·NQBE?AD7õ z v��9v � ÷¥�
µP-XcMeX+K MdX*KîD9=-@Ñw�XcMx? f%BIudue=-XcuxBID�T-XhudBIFAD-BED-F KÍb;K MQKV`I`IXc`�T;KVNoKÍjh=-w/X+K `EFA?AMeBtNQP-@lv�]%P-BIjoPèjhK Dèw/X

ue=&@C@CK MeBEæhXcT4KVurf¤?A`E`I?�]%uh��µP-Xéô;MdudNrNQP-MdXhXH? f[NeP-XhudXCf¤?A=&MrBEueud=-Xhu6K MeXHK `Eue?ÍK b-b-`EBIjhK w-`IX6NQ?lueX��9=-XcD:NQB¡KV`
T;KVNQKãjh=-w/X6jc?AD-uONQMe=&jcNQBE?AD¹�
������� Ì ��� Ó��{Ì��4Ð/Ò�Î �*Ì"!�ÔcÌ/Õãi�BID-jcXãNQP-XéBID&b-=&NLT;KVNQK ueX·NQurK MdXéN.Unb-BEj^K `E`EUlsAXcMdUì`¡KVMeFAXVv_ðeýnð$#;óCý û�%
& ó &('�)+*,) ó·ñ.-�ó	BIuLK DìBI@Hb/?AMdNQK D:N�jh? D-ueBET-XhMeKVNQBE?AD¹�ég_?AD&ueBIT&XhMrK DìBID-BtNQBIK ` | T-BE@CXcD-ueBE?AD;K `,K MeMeK^U \0/�g	�
\	MdMQK^Unu	\1/	v2\>g	v�K D&T2/µg K MdX6jc?A@Hb-=&NQXcTÍf¤Md?A@ \0/µg w9UÍK F FAMeXcF:KVNQBED-FHK `I? D-F*g	v�/	v/K D&Tî\ T-BI@HXhD��
ueBE?AD-ucv:MeXhudb�XcjcNeBEsAXc`EU �,ÖøP-XhDCK�b/?AMdNeBI?ADx?Vf/NeP-X>K MeMeK^UÑ\1/µgçBEu�MeXhK Txf¤Me?A@ K�T-BIudR+í¤?AMÀ@CK BIDx@HXh@H?AMOU-ï¸vABEN
BIu[BI@Hb�? MdNoKVD9N�NQ?Ñ=-b�T-KVNQX�jc?AMeMdXhudb�?AD&T-BID-FÑb�?AMONQBE?AD-u_?Vf�\0/	v�\>g	v-K D-T,/�g$udBI@x=&`ENoKVD-Xh?A=&ue`EU vnK D-T1K^sA?ABET
MeXhK T-BED-Fé\0/µgøueXcs XhMeK `�NQBI@HXhuc�
31Ô54 �76 �84 � 49� ��:�;7� Ò»Ì �=< Ô Õ?>>X·ånN^vAjc?AD-udBIT-XcM�NQP&X_jh? @Cb-=�NoKVNeBI?ADr? f-NeP-X_KVMeMQK^Ur\Ñ�pù�N�j^K Dxw/X_jc?A@Hb-=&NQXcT
XhBtNQP-XcM>f¤Md?A@'NeP-XÑKVMeMQK^U1\1/ ?AM%NQP-X6K MdMQK^U1\>g	��ù�f�NQP-X6ueBEæhXr? f,NeP-X6T&BI@HXhD-udBI?AD@/ BEu>ud@äKV`I`IXcM�NQP;KVDÍNQP&X
ueBEæhXx?Vf�NQP-XãT-BE@CXcD-ueBE?AD g	v�BEN	MeX��9=-BEMeXcuY`IXhudu�jh? @Cb-=�NoKVNeBI?ADlNQ?+=-udXã\0/	��ù.D NQP-BEu	j^KVueX v�\1/ BIu�MeXcf¤XcMeMdXhT
NQ?*K u�NeP-X & ú£û;ú & ý þBA&ý ) ó·û;ü�? f�\Ñ� m w9snBE?A=-ue`tUAv�KäueXC�9=-XhD:NQBIK `,? M	b;K MeK `I`EXh`�K `EFA?AMdBENQP&@'BIu�@C? MeXrXCDHjhBEXhD:N
BEf¨BtN%jh?A@Hb-=&NeXhu%X^K joPîK MeMeK^Uäf¤Me? @êBENeuµ@CBED-BI@CK `2b;K MdXhD:N^�
�{Ì"��Ð2Ò»ÎE� �B�7�B6 Ì"��Ì �=< ÕFµP&X4udBIæhXì? frNQP&X ? =&NQb-=�NÍb&Me?nT-=-jhXcT w:U KèT;KVNQKçjc=-w/X4jc?AD-udNeMe=-j·NQBE?AD
K `EFA?AMeBtNQP-@ jhK Dçw�XäX·ånNQMdXh@HXh`EU�`¡K MdFAX �GµP&XhMeX·f¤?AMeXVv[BtNxBEuxBI@Hb�? MdNoKVD9NrNQ? jhK MeX·f¤=-`I`tU�=&ueX*NQP&X+K^s KVBI`¡KVw-`IX
@CK BID+@HXh@H?AMdU �
� Ð��H�I! � 4 �J��< 4�Ð �LK Ð : !M�4Ì/ÕN/_Xcj^K =&ueXÑ?Vf,NQP&XÑueBEæhXr? f,NeP-Xr?A=&NQb&=&N	b&Me?nT-=-jhXcT K D-TÍD-XhXcTîf¤?AM>K FAF MeX·�
F:KVNeBID-F6K `E?AD-F6K `I`;T-BE@CXcD-ueBE?AD-ucv�b;KVMQK `E`IXh`&T;KVNoKrjh=-w/X�jc?AD-udNeMe=-j·NQBE?ADäjhK D*BID:s ?A`Es X�K6`IK MeF X>BED:NQXhMdb-Me?njhXcueud?AM
jh? @C@x=&D-BIjhKVNQBE?ADYsA?A`E=-@CXV��ù.DÑK�T-BEudNeMeBIw&=&NQXcT6@HXh@H?AMdU�@äK joP&BID-XVv @HBID-BE@CBEæhBID&F_jh? @C@x=&D-BIjhKVNQBE?ADYsA?A`E=-@CX
BIu%KãRVXcU1NQ?HK joP-BEXcsnBID&FHP&BIFAP1b;K MeK `I`EXh`/b�XcMdf¤?AMd@äKVD-jhXV�

ù.DÑNeP-BIu¨b;K b/XhMcv ]_X�K T-T-MdXhueuÀK	D9=-@xw/XhM,?Vf/K `IFA? MeBENeP-@HBIjÀBEueue=&Xhu,f¤?AM¨b;K MeK `I`EXh`:T;KpNoK	jc=-w�X_jh?AD-uONQMd=-jcNeBI?AD¹�
µP-Xr@äKVBID*jc?AD:NQMeBEw-=&NeBI?AD-uµ?Vf�NeP-BIu%b;K b/XhMµjhK Dlw�XLue=&@C@CK MeBEæhXcT1K uµf¤?A`I`E?»]%uc�

O Ö4X�P;K^sAX_T&XcsAXc`I?Ab/XhTÑK>T-KVNoKp��udNeMe=-j·NQ=-MdX�jhK `I`EXhTCý�P�P ) óQP:ý ü�ú ' ûãü ) óoó·vp]%P&BIjoPÑXcD-ue=&MeXhu�@äK»å&BE@äKV` j^KVjoP-X
K D&T4@HXh@H?AMdUîMeXc=-ueXHBIDìT;KVNQK+jh=-w/XCjc?AD-uONQMe=&jcNQBE?AD¹�(RÍ?AMdXh?�sAXcMhv�]_XHueP-?�]3NeP;KVNLNQP&XHudBIæcXH?Vf_NQP&X
BED9NeXhMd@CXcT-B¡KVNeXäMdXhue=&`ENQu6NQP;KVNxD-XhXcT7NQ? w/X*P-Xh`ETèBID7@CK BED�@HXh@H?AMdU4K MdX*w�? =-D-T-XcTç]%P&XhD KîT;KVNQK
jc=-w�XLBEuµjh?AD-uONQMd=-jcNeXhT w:U1KãMeBEFAP:NµNQ?é`IX·f£N^v-T&Xhb&NeP���ô;MdudN>NQMeK�s XhMduQK `�? f�NQP-XrK F FAMeXcF:KVNQBE?ADäNeMeXhXV�
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O Ö4Xxb-MdXhueXcD:NÑK*b-K MQK `E`IXc`�KV`IFA?AMdBENeP-@êf¤?AM	T-KVNoK*jc=-w�XÑjh?AD-uONQMd=-jcNeBI?AD¹�YÖ4XãT-Xcs Xh`E?AbìK*jh`E?AueXcT f¤?AMe@
X¸å&b&MeXhudueBE?AD4f¤?AMYNeP-XCjc?A@H@x=-D-BEj^KVNeBI?ADîs ?A`I=&@CXéMeXC�9=-BIMdXhT4f¤? MYb;K MQKV`I`IXc`ÀT;KVNQKljc=-w/XCjc?AD-udNeMe=-j·NQBE?AD
=-udBID-FãNeP-XrK FAFAMdXhF:KVNeBI?AD*NeMeXcX �

O µP-XlK F FAMeXcF:KVNQBE?AD7NQMdXhX1BIuãb-K MQK @HXcNeXhMdBIæhXcTçw9UèNeP-X1?AMeT&XhMeBED-Fì? f�T-BI@HXhD-udBI?AD&uh�èù�f>NQP-X1?AMdBIFABED;K `
K MdMQK^UçBIuéD���T-BI@HXhD&ueBI? D;K `¥vÀNeP-XhMdX K MdX �TS BID-uONoK D:NeB¡KVNeBI?AD-uã?Vf	NQP&XîK F FAMeXcF:KVNQBE?ADèNQMdXhX � Ö�XlueP-?�]
NeP;KVN>NQP-XruQK @HXr?AMeT-XcMeBED-FC?Vf,NQP&XÑT-BE@CXcD-ueBE?AD-u%XhD-ud=-MeXcu	NQP-KVN>X^K joP KVMeMQK^U1BEu�jc?A@Cb&=&NQXcTÍf¤Me? @êBENeu
@HBID-BE@äKV`/b-K MeXcD9Nhv/K u�]_Xc`I`�K u%@HBID-BE@CBEæhXcu[NQP&Xrjc?A@H@x=-D-BEj^KVNeBI?ADäs ?A`I=&@CXV�

O µP-Xéjc?A@C@Ñ=-D-BIjhKVNQBE?ADîs ?A`I=-@HXãBIu�f¤=&MdNQP&XhMYT-Xcb�XcD-T-XhD:N6=-b/?AD NeP-Xãb;K MONQBtNQBI? D-BID-Fä? f[NeP-Xã?AMdBIFABED;K `
K MdMQK^U w�X·N.]_XcXhDøNQP-Xîb-Me?njhXcueue? Meuh� Ö4X P;K^s X T-Xcs Xh`I? b�XcT KVD$K `IF ?AMeBtNQP-@ f¤? Mäb;K MONQBtNQBI? D-BID-FìNQP&X
K MdMQK^UA��Ö�X%ueP&?»]$NeP;KVN�?A=-M�K b&b-Me?:KVjoPC@HBID-BE@CBEæhXcu�NQP&X�BED9NeXhMdb-Me?njhXcueue? M[jc?A@C@Ñ=-D-BIjhKVNQBE?ADÑs ?A`I=-@HX �

O Ö4XãP;K^sAXéBI@Hb-`EXh@HXhD:NQXcT ?A=-M�b-K MQK `E`IXc`,K `EFA?AMdBENQP&@"? DìK*jh`I=&udNQXcMY? f�]_? MeR9udNQKVNQBE?AD-uh�rÖ�Xãb&MeXhudXhD:N
X¸å&b/XhMdBI@HXhD:NoKV`¨MdXhud=-`ENeu�NQP-KVN	sVK `EBIT;KVNeXY?A=-M>NQP-Xc?AMeX·NQBIjhK `�MeXcue=-`tNQu	? D b;K MONQBENeBI?AD&BID-F-��Ö�X6ueP-?�]�NQP&X
?A=&MãK `IF ?AMeBtNQP-@�K joP&BIXcs XhuéP-BEFAP7b;K MeK `I`EXh`�XCDHjcBIXhD&jcUèBED7@C? udNãjhK ueXcuhv�]%BENeP7NQP-X+?AD&`EU X·å�jhXcb&NQBE?AD
w/XhBED-Féueb;K MdueXVv/P&BIFAP���T-BI@HXhD&ueBI? D;K `2T;KVNQK ueX·NQu%]%BENQP1ud@äK `E`�T-BE@CXcD-ueBE?AD+ueBEæhXcuh�
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T;KVNQK ueX·Né?AMãK DèBED:NQXhMd@CXcT-B¡KpNQX*MdXhue=&`ENãD-XcXhT-uãNe? w�X+b-Md?�jcXhudueXhT @H?AMeXäNeP;K Dç?AD-jcX �4\�f£NQXcMxjh? @Cb-=�NQBID&F
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{y1,  ... y(m−1),y(m−1)+1}   .....   {y1, ... ym}

{y1,  ... y(m−2),y(m−2)+1}   .....   {y1, ... y(m−1)}

            .....  

{y1, y2, y2+1}    .....   {y1, y2,y3}
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{y1, y1+1}     .....     {y1, y2}

{1}      {2}   ...     {y1 −1}    {y1} 
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