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-�,�g�-is³(�4�¬­,�ln H4*
røIõ7¬v3#4±4� #,
/[-w"�-­)�"%-
&%-
45,�-
.!Å�ln,�go,�g�-µ&�,%"�(�¬­,�(*"%-µ Hst&k-
¬­,v; ú ;jdH;<>A cÅ9-­Æ5-�"vP<,�g�lj&r-�Ä*)�"%-
&%&%ln H4¸-
45,�-­"�&� H4�hn0Ylj4
½_ Hlj&k&% H4X/�"�3#¬�$5-­,�&9ÅDlÁ,�gXs³(�4�¬­,�ln H4�&
Pz3#4�.X,�g�-A"�-
&%(�hÁ,?lj&?3#¬­,%(z3#hjhn0µ3ms³(�4�¬­,�ln H4<;zE�g�-­"%-
s³ #"�-#P*lÁ,�3#¬­,�&
3#&¦3�,�-
pµ)+ #"�3N"�lnhn0m¬­"%-v3N,�-
.X-�ÄK)�"�-
&%&klj H4µ,�gz3N,S¬v3#4µ/+-�"�-�)�"�-
&%-
45,�-
.X/�0FÒ�(�&�,t$5-
-­)zln4�1²,%"�3#¬�$® Hs�,�g�-
Æ5-
¬­,% #"+
oe�3#¬­,�(z3#hnhn0kÁÈs³(�4�¬­,�ln H4�&rÅ�ln,%g£�­-­"� ´\� H(*"�ln-­"rpq K.�-w3#4�.£�
-­"% 	pq H4� Hpµl¯3#hÞ-�Ä*)+ H4�-
45,�&�y�;
�!-X3#&k&% K¬
lj3N,�-q3f,k"�-
-µ,� 4
wø#õ´/�0¸"%-­)zh¯3#¬
ln4�1¶,�g�-µ"� ] #,²/�"�3#4�¬�g!/�023¶.� H(*/zhn-qhjln4�-qlj42,�g�-®,%"�-
-
¬
 #"%"%-
&k)[ H4�.�ln4�1®,� m,�g�-A$K4� IÅ�4	s³(�4�¬�,�lj H4	lj4¸e�dcJ5y�;�E?gz3N,?lj&
P*,%g�-r.� H(*/zhn-�hjlj4�-�pq-
3#4�&�-�Ä*,%"�3#¬�,�lj4�1
,�g�-w)�3N"%,� Hs¦3	hnlj&k,r¬
 #"k"�-
&k)+ H4�.�lj4�1f,� §,�g�-®\� H(*"�ln-­"rpq K.�- - ö J*PÞ3#4�.'&% HhnÆKlj4�1´-
°+;Se�dcJ5y�;<E�g�-
&%(*/z&%-�,A Hs�3#hnh<4� K.�-
&�ÅDlÁ,�g¶37.� H(*/zhj-²hnlj4�-rÅDlnhjh[/[-r.�-
4� #,�-­.¶/]0:9 ÷ ;=A-­Åï,k"�-
-
&�3N"�-�1H-
4�-­"�3N,%-
.fÆ*lj3m½_ Hlj&%&% H4´/�"�3#¬�$5-­,�&
;�E?g�-�pw(�hÁ,�ln)zhn-A½_ Hlj&%&% H4´/�"�3#¬�$5-­, â¶?> � ¶� ýÅ�ljhjh�/+-®"�-�)�"�-
&%-
45,�-
.!/�0Y¬­"�-v3N,�ln4�1¶3´4�-­Å "� K #,�/�"�3#4�¬�g2Å�ln,�g¸3	4� K.�-NPQ3#4�.23N,%,�3#¬�g�lj4�1[ý®,%"�-
-
&
"�-­)�"%-
&%-
45,�lj4�1m1H-­4�-­"�3N,�ln4�1²s³(�4�¬­,�ln H4�& � 3#4�.q3�,k"�-
-?"�-­)�"�-
&k-
4�,%lj4�1i,�g�-�s³(�4�¬­,�lj H4Xý§,� r,�gz3N,t4� ].�-#P



þ �Y���¯�NÍ%Í��³���#�<Í������³��Ír�kÿ��Þ�#�*Í��³�V�*Í��¿�I����ÏH�NÍ������������³�K�]�³��		�]�����V�*Í @
lj4	.�-
&%¬
-­4�.�lj4�1X #"�.�-­"
;

E= 	-­Æ5-­"%0'4� K.�-7Å9-X3N,%,�3#¬�gY,xÅ9 ¶h¯3N/+-
hj&­PÞ,%g�-®Û�"�&k,i H4�-®"�-­)�"%-
&%-
45,�lj4�1¶,%g�-µ-�ÄK)[ H4�-
45,m Hstê�P
3#4�.	,%g�-�&%-­¬
 H4�.f H4�-�"�-­)�"�-­&%-
45,�lj4�1µ,%g�-r)+ Hhn0*4� Hpµl¯3#h+.�-­1#"�-
-² H4§,�g�-�3#¬­,�ln H4�&
;*`�4	,�g�-�s³ Hhjhn IÅ�lj4�1
Å9-§¬v3#hnh¦,�g�-
&%-§,xÅ9 o°K(z3#45,�ln,�ln-
&mê
C�Å9-
lj1Hg5,µ3#4�.�)+ Hhn0*4� Hpµl¯3#h�Å9-
lj1Hg5,vP�"�-­&k)[-
¬�,�lnÆ5-
hÁ0[é_pq #"%-
 IÆ5-�"vP
s³ #"µ,%g�-´ê
C�Å9-
ln1Hg�,µ HsA3'4� ].�-kÂ�Å¦-f(�&%-´,�g�-f4� #,�3N,%lj H4BAwe<Â�y�;�ÉA4Òln4�,�-�"�4z3#h?4� K.�-fgz3#&®h¯3N/+-
hj&
.�-­,�-�"�pqlj4�-­.±3#¬
¬
 #"�.�ln4�1µ,� 7,�g�-�"�(�hn-�,�gz3N,�,�g�-²-�Ä*)[ H4�-­4�,D Hs=êwlj&�,�g�-²&%(�p  Hs=,�g�-rê
C�Å9-
lj1Hg5,�&� Hs
3#hjh�lÁ,�&�"�lj1Hg5,t4� ].�-
&
P]3#4�.µ,�g�-?)[ HhÁ0*4� Hpqlj3#h*-�Ä*)+ H4�-
45,¦lj&�,�g�-�&%(�p  Hs�,�g�-�)+ Hhn0K4� Hpql¯3#hKÅ¦-
lj1Hg5,�&t Hs
ln,%&�"�ln1Hg�,D4� K.�-
&�.�-­¬­"�-v3#&%-­.o/�0´,�g�-i4�(�pw/+-­"� Hs�Å93cÆ]0	hnlj4�-
&�3#4�.f,xÅDln¬
-�,�g�-²4](�pm/[-�"A Hs�.� H(*/zhj-
hjln4�-
&�3N,%,�3#¬�g�-
.f,� 7,�gz3N,�4� K.�-#;z\� #"Dln4�&k,�3#4�¬
-#P�lj4´,�g�-�"%-­)�"�-
&%-­4�,�3N,%lj H4

1

( 3 , 0 )

ν 5

( 2 , 0 )

ν 7

( 1 , 1 )

ν 6

ν ( 1 , 1 )

ν 2

( 1 , 1 )

ν 3

( 1 , 0 )

ν 4

( 0 , 2 )

,�g�-¸Å¦-
lj1Hg5,�&¶ Hsi,�g�-¸4� K.�-,Â Ö 3N"�-2¬
 Hpµ)z(*,%-
.¼s¯"� Hp ,�g� H&%-2 HsmlÁ,�&	"�ln1Hg�,f4� K.�-
&£Â å 3#4�.CÂ æ é&%lnpqljhj3N"�hn05P�,�g�-7Å¦-
lj1Hg5,�&² HsãÂDCµ3#4�.�Â ß .�-�,�-­"�pqln4�-7,%g�-7Å9-­lj1Hg5,�&² HsãÂ ç PÞ3#4�.¸,�g�-wÅ9-
ln1Hg�,�&� Hs¦Â Ö3#4�.´Â ç .�-�,�-­"�pqln4�-�,�g�-�Å9-
lj1Hg5,�&S Hs×Â â ;��2-D-
pµ)zgz3#&klÌ�
-D,%gz3N,t,�g�-�Å9-
lj1Hg5,�&¦ Hs[3#hjh�lj45,�-­"�4z3#h�4� K.�-
&3N"�-i¬­ Hpµ)zhj-­,%-
hn0	.�-­,�-­"%pqlj4�-
.¶/�0f,%g�-²Å9-
ln1Hg�,�&A Hs�,%g�-i-
4�.o4� K.�-
&�3#4�.¶/�0¶,�g�-�Å?3cÆ]0fhnlj4�-
&�3#4�.
,�g�-X.� H(*/zhn-Xhjlj4�-­&mlj4�&%ln.�-q,�g�-µ,%"�-­-#;�\� #"i,�g�lj&�"�-v3#&% H4!Å9-q"�-�)�"�-
&%-
45,w,�g�-Xlj45,�-­"%4z3#ht4� K.�-­&i/]0È3
/zh¯3#¬�$®¬
ln"%¬
hj-#P5pq-
3#4�lj4�1�,%gz3N,S,�g�-�"�-Dln&t4� m3N"%/zlÁ,%"�3N"%07ln4�s³ #"�pX3N,�ln H4µ3#&%&k K¬
lj3N,�-
.µ,� �ln,v;5E?g�-
&%-�"�(�hj-
&
3N"�-¦ #/�Æ*ln H(�&�lj4�Æ*lj-�Åº Hs*,%g�-¦pq-
¬�gz3#4�lj&kp©3N/[ cÆ5-¦ Hs�¬
 H4�&�,%"�(�¬­,�ln H4m Hs*,%"�-
-­&�Æ*l¯3�½_ Hlj&%&k H4i/�"�3#¬�$5-­,�&
;� GML���J_�>� ��4�-�&%g� H(�hj.±4� #,�,%"%0§,� µln.�-
45,�ljs¯0f H(*"D,%"�-­-²&k,%"%(�¬­,�(*"�-
&�ÅDlÁ,�g	,�g�-�,%"�-
-
&� Hs?ÀÚGNÂóC[ÀÁdIbVÂ�;
`�4¤,%g�-
&%-±)�3N)[-­"%&f32,%"�-­-o"%-­)�"�-
&%-­4�,�&´ H4�-o¬
 K-�Çq¬
ln-
4�,	 Hsr3�1HlÁÆ5-
4Ã\� H(*"%lj-­"§pq ].�-#P93#4�.¤&% Èln,
pw(�&k,?/[-�lj.�-­4�,�lÁÛz-
.	Å�ln,%gf3#4´-
hj-­pq-
45,� Hs�,�g�-�hjln&k,� HsQ&%(�pµpX3#4�.�&9lj4§,�g�-rhjlj&�,9"�-­)�"�-
&k-
4�,�3N,�lj H4¶ Hs
&%-
¬�,v; ú ;ndqe�"�-
¬v3#hnhÞ,%gz3N,DpX3#450§,%"�-
-­&D¬v3#4f"%-­)�"�-
&%-­4�,A.�lÁí[-­"%-
4�,D¬
 K-�Çq¬
ln-
4�,%&� HsQ,�g�-�&�3#pq-r\� H(*"%lj-­"
pq ].�-cy�;Q`�4�¬
 H45,%"�3#&k,vP_ H(*"m,k"�-
-
&®3N"�-Xpq-v3#45,m,� o"�-­)�"�-­&%-
45,q3±&%-­,7 Hs?"�(�hj-­&w,%gz3N,µ3#hnhj cÅ  H4�-X,� 
¬
 H4�&k,k"�(�¬­,o3�4�-­Å�s³(�4�¬�,�lj H4ïs¯"� Hp -�Ä*lj&k,�ln4�1ì H4�-
&­P�,�g*"% H(�1HgZ,�g�-2 #)+-­"�3N,�ln H4�&	 Hsi&k HhnÆ*ln4�1º,�g�-
-
°](z3N,�lj H4�&�e¿F5y�P[e�dcJ5yS3#4�.Ye�dHdIy�s³ #"¦,�g�-A1H-
4�-­"�3N,�lj4�1ms³(�4�¬­,%lj H4�&?3#4�.X¬v3#hn¬
(�h¯3N,�ln4�1m¹Qln-�.�-­"�lÁÆ#3N,%lnÆ5-
&



EGF |w}�~����I�k���n�j�j�[�#�����9}*���]���*�����n�j�

( s + r , 0 )

( r , 0 )

( s , 1 )

where

( r , 0 ) ( r , 1 )

( s + r , 1 )

( s , 2 )

( d )

( e )

( r , 0 )

( s , 2 )

( r , 0 )( s + 2r , 0 )

( s + 2r , 0 )

( r , 1 )

( s , 2 )

( r , 1 )( s + 2r , 0 )
( f )

( r , 1 )
( g )

( r , 1 )

( s , 2 )

( s + 2r , 0 ) ( r , 0 )

( a )
s >= r

( b )
s >= r
where

( s , 1 )

( s + r , 0 )

( r , 1 )

( c )
( s + r , 1 )

( s , 2 )

=

( r , 0 )

( s , 2 )

è�é�ê�ë J<GIH�� �!äQâ4â×èÁìªäFû�å¬ìQû²äQâ1èÍö�â1ç�â4äF÷Yìªâ6êÀñ`ý ìFî²âËìªäF÷�ç�èÁô5æ^äQó ÷YìQéëæ�ç¶��éÃìQî ìQî�âËö�â1ç²â1äF÷YìQéëç�ö
ô û]ç�å¬ìQéëæ*ç/JLKNMPOQ ÿ

 Hszs³(�4�¬­,�ln H4�&
;HÉÃs³(�4�¬­,�lj H47.�-­Ûz4�-
.µ3#&�,�g�-?&%(�p  HszpX3#450i-�ÄK)�"�-
&%&%ln H4�&�lj45Æ5 HhnÆ*ln4�1�,�g�-? #)[-­"�3N,�lj H4�&
3N/[ cÆ5-mlj&�"%-­)�"�-
&%-­4�,�-­.23#&r3q(�4�lj H4Y Hs_,%"�-
-
&­;<E�g�-w(�&%-w Hs·3X&%lj4�1Hhn-i,%"�-
-iÅ�ln,%g'3X&%°](z3N"�-i/[ vÄY3#&
"�-­)�"%-
&%-
45,�lj4�1o3´s³(�4�¬­,�ln H4¸"�-SRz-
¬�,�&²,�g�-w"�-
¬
(*"%&%lnÆ5-®4z3N,�(*"�-µ Hst H(*"i3#hn1H #"�ln,�g�pO/[ H4�¬
-q3´s³(�4�¬­,�ln H4
gz3#&�/+-
-
4¶¬­ Hpµ)z(*,�-
.<Pzln,%&D3#¬­,%(z3#hÞ"%-­)�"�-
&%-­4�,�3N,%lj H4±3#&D3®(�4�lj H4	 Hs=,%"�-­-
&Dln&�4� ®pq #"�-�(�&%-
s³(�h¿;

�!-�3N"�-?4� cÅ¾"�-v3#.*0m,� r.�-
&%¬­"%ln/[-�,�g�-�3#hj1H #"�lÁ,�g�p s³ #"·Ô� Hhnpq H1H #"� cÆ[ÙÚ&_4� #"�pX3#h*s³ #"�p ln47,%-­"�pq&
 Hs[,%"�-­-
&
;*E?g�-A>�3#pqlnhn,� H4�lj3#4®ñ r äút PKl�;Ú-#;jPH,�g�-A>�3#pµljhn,% H4�l¯3#4fe�dIy�P�lj&t"�-�)�"�-
&%-
45,�-
.§/�0q&%lnpµ)zhj-�,%"�-
-
&
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Å�ln,�gf37"� ] #,D3#4�.f H4�-²-
4�.¶4� ].�-#Pz4z3#pq-
hÁ0
e�d ú y ( 0 , 2 )

J
-1

p p1 / 2

( 1 , 0 )

fpω

( 0 , 1 )

îKljpµljh¯3N"%hn05P],%g�-²>�3#pqlnhn,� H4�lj3#4´ñ r � t ln&�"%-­)�"�-
&%-­4�,�-­.o/�0´,�Å¦ ®,%"�-­-
&�3#&�3N/[ cÆ5-�s³ #"�÷2økò±3#4�. ø r äút P
3#4�.¶3m&%-�,D HsÞ,%"�-
-­&�,�gz3N,?¬
3#4	/[-�1H-
4�-�"�lj¬v3#hnhn0X"�-�)�"�-
&%-
45,�-
.	/]0	3m"� K #,9/�"�3#4�¬�g´ÅDlÁ,�gf3m/[ vÄ<P*3#4�.
Å�ln,�g	h¯3N/[-­hj&²e<ý5ô ú yts³ #" ø r ¶ t 3#4�.Èe<ýHô*ÿayts³ #"Aý r � ¿ ¶ tþ ;

ÉA&%&k(�pq-�,�gz3N,¦3#hjh�,%"�-­-
&tÅ�g�lj¬�gµ"�-­)�"%-
&%-
45,?ñ r äút ô�A�A�A�ô�ñ r � ü âut gz3vÆ5-�/+-
-
4X¬
 H4�&k,k"�(�¬­,�-
.<;KE�g�-3#hj1H #"%ln,�g�p  Hs�&%-
¬­,v; ú ; ú ,�-­hjhj&µ(�&Xg� IÅ ,� !¬
 H4�&k,k"�(�¬­,X,�g�-¶,%"%-
-
&X HsAñ r � t�;¦î],�3N"%,�ln4�1¸Å�ln,�gÒ,�g�-
,%"�-­-
&� Hs·ñ r � ü âut%P[,�gz3N,AÅ¦-7"�-�)�"�-
&%-
45,¦Ò�(�&k,�/�0Y3X"� K #,A/�"�3#4�¬�gYÅDlÁ,�g¸3X/[ vÄ<P�Å9-®¬­ H4�&k,%"�(�¬­,�,�g�-
1H-
4�-­"�3N,�lj4�1§s³(�4�¬­,�ln H4T� r � t¦/]0±&k HhnÆ*ln4�1'e�F5y�;[EQ §,%g�lj&A-
4�.<P<hn-­,r(�&�"%-­)�"�-
&%-­4�,�&k0*pm/+ Hhjlj¬
3#hjhn0§,�g�-
-
°](z3N,�lj H4f3#&

e�dcG5y
ω X

( r )
f 0

( r - 1 , r )
+ =  0 :

( r , 0 )U
=  0

( 0 , 1 )

( r , 0 )

+

>A-­"�-NPz,%g�-²(�4*$*4� cÅ�4¶1H-
4�-­"�3N,%lj4�1µs³(�4�¬�,�lj H4*� r � tSln&�"�-�)�"�-
&%-
45,�-
.¶/�0´,�g�-r,k"�-
-
e�dvU�y ( r , 0 )

4z3#pq-
hÁ05P�,%g�-r4� ].�-�ÅDlÁ,�g´3iÅ?3cÆ]0qhnlj4�-#;z69gz3#4�1Hlj4�1m,�g�-�"% K #,9/�"�3#4�¬�g´ Hs=ý r � ü â*¿ � tä ,� 73²Å?3vÆK0Xhnlj4�-
"�-­)�"%-
&%-
45,�&D,�g�-� #)[-­"�3N,�lj H4	 Hs=&% HhÁÆ*lj4�1®-
°+;�e�dcG5y�;

�!-r3#hn&% m¬
 H4�&k,%"%(�¬­,V
 r � t�ø�õw3#4�. � r � tÖ /]0q&% HhnÆKlj4�1	e�dcJ5yt3#4�.�e�dHdIy�PK3#4�.´"�-�)�"�-
&%-
45,�&k0*pm/[ Hhóu
lj¬
3#hjhn0X,%g�-r"�-­&%(�hn,�3#&

e�dIbHy ( r )
q :

( r , 1 )
;

( r , 0 )

( 0 , 2 )

ξ ;
( r , 1 )χ 2

( r )
:

( r , 1 )
,

E?g�-r,xÅ9 ®.�lní[-�"�-
45,D,%"�-­-
&Ds³ #" � r � tÖ 3N"�-� #/�,�3#lj4�-
.f/�0§,�g�-�,%"�-
-r-�Ä*)�3#4�&klj H4f Hs�,�g�-�,xÅ9 w,�-­"%pq&� H4
,�g�-r"�lj1Hg5,D Hs¦e�dHdIy�;=A cÅ Å9-¸¬
 H4�&�,%"�(�¬­,	,�g�-¸ln4�,�-�"�pq-
.�lj3N,�-'>�3#pµljhn,% H4�l¯3#4 
ñ r � t ;�É�)�)zhn0Klj4�1�,�g�-¸1H-
4�-�"�3N,�lj4�1
s³(�4�¬­,�ln H4 � r � tâ ,� �-­Æ5-­"k0Ò,�-­"�p ln4Ññ r � ü âutw)�"� ].�(�¬
-
&´,�g�-±,%"�-
-
&X"�-�)�"�-
&%-
45,�-
.Zlj4ÃÛz1�; ú ;9E�g�-
(�4�lj H4! Hs¦3#hjh_,%"�-
-­&²ÅDlÁ,�g¸,�g�-®&�3#pq-7"� K #,vÙÚ&rÅ¦-
lj1Hg5,�&�"%-­)�"�-
&%-­4�,�&m,�g�-®s³(�4�¬­,�ln H4�& 
ý�lj4¾e��5y�;�E�g�-



Ec{ |w}�~����I�k���n�j�j�[�#�����9}*���]���*�����n�j�

} j times

where ,  if  l = 0 , 1 ,  s >= r .

( r , 1 )

( r , 1 )
( s + jr , l )

( s , l )

è�é�ê�ë J<GIW�� �!äQâ4â×èÁìªäFû�å¬ìQû²äQâ1èÍö�â1ç�â4äF÷Yìªâ6êÀñ`ý ìFî²âËìªäF÷�ç�èÁô5æ^äQó ÷YìQéëæ�ç¶��éÃìQî ìQî�âËö�â1ç²â1äF÷YìQéëç�ö
ô û]ç�å¬ìQéëæ*ç/JLKNMPOX ÿ

,%"�-­-w"%-­)�"�-
&%-­4�,�3N,%lj H4Y Hs 
ñ r � t ln&A #/�,�3#lj4�-­.Y/�0opX3N$*ln4�1q,�g�-m(�4�lj H4Y Hs�,�g�-m,%"�-
-
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