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��skgFwAmp�A��vd�PlFckb,g�q�mkl��FwAb2skiAckb,v��FehmpojmkqEs�¸�skgFgFehckbÃ�7l
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sulFbÁb,en�FwAbdl-v�mp�T¸��nbd�7b,�n�Xmkl�¸°sulF�Fehsk�h�n�Xeho8�FwPb*Ë�mÆ� iAmp�Tske�oB����b,�h�hg��FwPsu�!�henb2v�mp�T¸��nbd�7b,�n�8eho8�FwPbÁoAmu�÷Ë�mÆ�
iAmp�Tske�o8sulFb2�Tskg,�kb,iIeho8sk�h�	¸��hmk�Fg ã �PgFehoP�§�FwPb�� 0 �Ócusk�h�Ab*e�o���Ð ?�Ï�Ð :�æ ��4MON � rsli` S�Z#\bTgQ&Y Qar rJ\�� fat�\OTgQ&TVdDY WknbY Q�`�� Y!lg`�\OQ&YFS;_�Y QaQa` n
�Amkl)�FwPehg§g7bd�§mkq�b�ÍAsk��¸��nb,gdz'�=bX�nm4m
��su�§�FwAbµ��skgFehvÓ�	b,wPs,cfenmkl§mkq�mp�Al)g7mp�h�A�Fenmpo<ehoô�FwAb¼¸�lFb,g7b,oPv�bµmkq�s
¸��hsko�sul*�	mp�PoPiPsulF�t��wPe�v
w�ehgÁoAmk�Ásk��en�poAb,i ��eh�Fw��FwAbÓv�mp�T¸��A�Fsu�FenmpoPsk�S�kl
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�d� ®�� �)­ ¨��}¨ ­4ª ® � ���}¯}­ ® ª���¯I��� ¨�¦¹¦ �t¯Ú�{­p�{�,� ¨ �Æ���ºÄ!gEs�»�oPsk���7b,gF�}mkqP�FwPb=skiAckb,v��Fehmpo�eho2s!v
wPsko�oAb,�÷z
�=b�iPb,��mpoPg7�7l
su�7b��Fw�su���{�Á��gFehoA�µÇ7vdsu¸�skvden���)q�mkl
�.iPe��	bdlFb,oPvdehoP�pÈ-skg'iAb,g
v�l
en�	b,iÁe�o2�FwAb�¸Pl
bdc{enmp��g�gFb,v��FenmpoBz
�=bXvdsko<b,gFgFb,o��Fehsk���n��b,�heh�ÓehoPsu�7b¼g
��b,sul
ehoA�I�FwPsu�)�Smp���hiômfvdvd�Al�oAb,sul��FwAbµ�	mp�PoPiPsul
��enq��FwAbXo4�P�Tbdl
ehvdsk�
gFv?wAb,��bÃiPehiµoAmk���Fs��kb*eho4�7m)skvdv�mp��o���sulFb,skg�mkqÚgF�Tsk�h�	v�b,�h��gd�'�Amkl��FwPehg=�7b,g7�dzA�=bÃv�mp��¸��A�7b¿���=mTg7mp�h�P�FenmpoPgdz
mpoAbº�PgFehoP�ô�FwAbºvdsu¸�skvden�ê��q¹�PoPv��FenmpoBz��Tm{iPen»�b,i�skgXoAb,v�b,gFg
sulF���7máb,oPgF�PlFbIg7�Fsu�°eh�hen�ê�kz�skoPi��FwAbtgFb,v�mpoPi
��en�FwPmp�A���PgFe�oA���FwAb)vdsu¸�skvden����q��Po�v��Fenmpo ã e÷�òbk��gFbd�7�FehoA� Ü � |§ehojsk�h�}v�b,�h�hg æ �X
�o��Een�p�PlFb¼|k|uz��Sb)g7bdbÁ�FwPsu�
��wAb,oº�FwPbÓvdsu¸�skvden�ê�tq¹�PoPv��Fehmpo ehgÃoAmk�2�PgFb,iBz��FwAb�lFb,g
�P�n�FgÃsulFbÓg
��b,sulFb,i mp�A�*v�mpo�gFehiAbdl
su�°�n�k� +-gFe�oA�8�FwAb
Õ¿sul
v��)ckb,�nmfvden�Fenb,g�su���FwPb�v�b,�h�Peho4�7bdlFq¹skv�b,g'�penckb,gNs2g7�Fsu���nb���bd�FwPm{iBz����A�E�FwAb�ckb,�nmfvden�ê�§ehgNgF�Tsk�h�nbdl'su��b,iP�kb,g
mkq��FwAb�vd�A��v�b,�h�hgE�FwPsko)b,��g7bd��wAbdlFb��nb,ski�ehoA�!�7m2gF�nmÆ�Sbdl�skiAckb,v��FehmpoTsk�nmpoA�Ã�FwAb���sk�h�hg,�}À�wAb�gF�Ósk�h�nbdlEckb,�nmfvden���
ehg�mu�Bg7bd���{�µ�FwAb2gF�Tsk���BsulFb,s�mkq��FwAb2v�b,�h�hg��-wAb,o8mp�Al�vdsu¸°skvden���8sk�n�kmkl
eh�FwP� ehg��PgFb,iB�
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�Een�p�AlFbÃ|d²%�EÄ-iPckb,v��FenmpoTskoPi)iPe��B�PgFehmpo*mkq�¸��hskoAb=�=s©ckb�eho§v
wPsko�oAb,�÷zpv�mp��¸��P�7b,i)mpo)�FwAlFbdb�iPe��	bdlFb,o4�}�kl?ehiPgd�
À�wAb)¸��hmk�Fg-mpoº�FwPb)�hbdq¬�ÃgFwAmÆ�W�FwAb)lFb,gF�P�h�Fg-mkq=¸��Al
b§skiAckb,v��Fehmpo�skoPit�FwAb)¸��nmk�Fg¿mpoº�FwAb)l
eh�pw��ÃgFwAmÆ�W�FwAb
lFb,gF���n�Fg=mkq�skiAckb,v��Fehmpof��iPe��B�PgFenmpo��EÄ!�h��¸��nmk�Fg�sul
b*gFwAm©�-oµsu���Feh��b î'ç ±{�N�AlFmp� �7mk¸8�7mÓ��mk�7�7mp�5�FwPbÃ�kl
ehi
gFe!�db,g�sulFbÁyu² ��xky{z}|d²k² ��yu²Tsko�i�xu²k² ��|d²k²f�

 ¶���¶�� � ª�� �Ú�Æª¬��¯ñª�¯ ®�� �I­ �}¨ ¯}¯}� ¦
À}mµ�7b,gF�!�FwPb)i�e��	��gFenmpoj¸	mklF�Fehmpo�mkq��FwPb)v�mfiAbkzB�=b��nm4m
�kb,iºsu�Ã�FwAb)iPe��B�PgFehmpojmkqN�FwPb§eho�en�Fehsk��¸°�P�hg7bÁ�penckb,o
eho ã ��y æ skoPi�v�mp��¸°sulFbÓ�FwAbÓlFb,gF�P�n�Fg¿mkq�mp�Al§sk�n�kmkl
en�Fw�� �7mj�FwAbTb�ÍAskv��)g7mp�h�A�Fenmpoº�pehckb,oôeho ã �4³ æ � · wPeh�nb
�=b§iAmpoV=ò�-gFwAmÆ�Ìsko4�8¸��nmk�Fg-mkq'�FwAb§iPe��B�PgFenmpojsk�hmpoAbkz��=b§vdskotg7bdb)eho��Een�p�PlFbÓ|d²¼�FwPsu�-�-wAb,o�sµiPe��B�PgFenmpo
�7bdl
� ehg=¸Pl
b,g7b,o��dzA�FwPbdlFb*ehg�oAm�oAmk�Fehvdsu���hb¿i�e���bdl
b,oPv�b-�	bd�ê�Sbdb,o8�FwPb¿gFmp�h�A�FenmpoXehoXgF�Tsk����v�b,���hg�skoPiµ�FwPsu��eho
oAb,en�pw4�	mkl
ehoA�¼q����h�Úv�b,�h��gd� 
 otq¹skv��dz��FwAb�iPe��B�PgFehmpoj�7bdl
� �7b,oPi�g-�7mjg
��m4mk�Fwºmp�P�¿sko4�IgF¸�e!�kb,g¿ehoI�FwAb�iPsu�Fs
¸PlFmfiP�Pv�b,i§�{�)�FwAb�skiAckb,v��Fenmpo¼sk�n�kmkl
en�FwP�j���Een�p�Al
b�±{�h|u���§gFwAmÆ��g�g7b,v�mpoPiTmkl
iAbdlNv�mpo4ckbdlF�kb,oPv�b¿eho§�	mk�Fw��FwAb
|Ö��oAmkl
�Óg*skoPi��Ts�Í{��oAmkl
�Óg¿q¬mkl*�FwPbT¸��AlFb�iPen�	�Pg
enmpoIsk�h�kmkl
en�FwP�8z}skoPi �FwPsu�Ã�FwAbÓbdlFlFmkl
gÃiAb,v�l
b,skg7b¼¾{�Pen�7b
gF��m{mk�FwP�n�Éskg��Sb8l
b�»°oAbX�FwAbX�kl
ehiB�<Ä-g)�=bjoAmk�7bjeho<mp�AlTi�ehgFvd�PgFg
enmpo�mkq!�FwAb8v�mpo�ckbdl
�kb,oPv�b�lFb,g
�P�n�Fg)eho
Ù b,v��FenmpoI±{�h|u���Az°�FwPe�g�ehg�oAmk��oAb,v�b,g
gFsul
eh�n�¼�7l
�AbÃ��wPb,o8�SbÁehoPvd�h�PiPb!skiAckb,v��FehmpoB�

�!�4� ���°��� ¨ ¯}­p�Ê���	��ª ¤�
I¢
��  � ª¹¯ ®�� �<«E¯�ª ® � �°� ¦ ���É�Ê��ª�� �}�©ª��°¯ ¨°¦�� ���uª ®�� � ¶ À}mºg7mp�nckb
�FwAbXoAmpof��g7�f�T��bd�7l?ehvÓ�he�oAb,sulÁg7�fg7�7b,� mkq�b,¾{�Psu�FenmpoPg)sul
e�gFehoA�jq�lFmp�ó�FwAbXeh��¸��he�vden�*iPehgFv�l
bd�Fe!�,su�FenmpoÉmkq��FwAb
iPe��B�PgFehmpo�b,¾{�Psu�FenmpoBz¿�=bô�Pg7b,iñ�FwPbô�hehoAb,sul8en�7bdl?su�Fenckbô��bd�FwAmfi : e¬Î�<>=	?�Ð : �DÀ�wPehg8en�7bdl?su�Fenckb���bd�FwAmfi
wPskg¼g7bdckbdl
sk��skiPc�sko4�Fsu�kb,gµm©ckbdlµmk�FwAbdl¼��bd�FwPm{iPgTq¬mklµoAmpof��g7�f�T��bd�7l
e�v8g7�{gF�7b,�Tgdz�skoPiZ�=b�wPs©ckb�q�mp�PoPi
en�Fg�¸�bdl
q¬mkl
�ÓskoPv�b2�7mµ�	b2¾4��en�7bÁskvdv�bd¸P�Fsu�°�nbk�$+!oP�he!�kb5<����
� =uz : e¬Î�<�=�?4Ð : iAm4b,g!oAmk�-lFb,¾4��enlFb2skiPi�en�FenmpoPsk�
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�Een�p�AlFbT|k|��SÀ�wAb*g7mp�h�P�FenmpoXehoX�FwAbÃ»�l?g7��¸��nmk����skg�v�mp��¸��A�7b,ij��en�FwAmp�A���Pg
ehoA��s�vdsu¸�skvden�ê�8q��Po�v��Fenmpo ã e÷�òbk�
Ü ��� � | æ �s
 oÓ�FwAb�g7b,v�mpo�iT¸��nmk�dz4�FwAb-vdsu¸°skvden����q¹�PoPv��FenmpoT�=skg=�Pg7b,i��7mÁ�Fs��kb!e�o��7m2skvdv�mp��o���sulFb,skgSmkq	g
�Tsk�h�
v�b,�h�hg,��À�wAb*v�mp��¸��P�Fsu�FenmpoPsk�B�kl
e�i8ehg�xu²k² ��|d²k²f�
g7�7mkl
su�kb�q�mkl}mkl
�FwAmk�kmpoPsk�{ckb,v��7mkl
gdz�sko�iÁ�Po��he!�kb��FwAbSmkl
en�peho�sk� : e¬Î�<'zuiAm{b,g}oAmk��lFb,¾{�PenlFbSs-�Tsu�7l?e�Í "B9< 2�!�������*�
ckb,v��7mkl��§�P�n�Fen¸°�n�k�Å�P�Al
�FwAbdl
��mklFbkz : e�Î <�=�?4Ð : ehgXg7�7l
sken�pw4�7q�mklF�=sul?i��7mÊeh��¸°�nb,��b,o4�d�Wð¿oPb�ckbdlF��vd�nb,sul
¸PlFb,gFb,o��Fsu�Fenmpojmkq��FwPb2sk�n�kmkl
en�Fw�� ehg��penckb,o�e�o ��|©³	���
�o �Een�p�AlFbX|,x{zÚ�=b�gFwAm©�/wPm©� : e¬Î�<>=	?�Ð : ¸�bdl
q¬mkl
�Óg-skg*sµq¹�PoPv��Fenmpotmkq=�kl
ehiºgFe!�db�skoPitmkq�iPe��B�PgFenmpo
v�m{b�ï¼v�b,o��d� 
 o��	mk�Fw�vdskg7b,gdz��=bº��b,skgF�AlFb��FwAb�¸	bdlFq�mkl
�TskoPv�b��4�Z�nm{m
�fehoA�ôsu�µo4�P�Á�	bdlÓmkq*en�7bdl?su�FenmpoPg
: e¬Î�<>=	?�Ð : oAbdb,iPg-�7mµlFb,iP�Pv�bÁ�FwAbÁl
b,gFehiP�Psk��mkq'�FwAb§��ehoAb,sul-gF�{g7�7b,�&�7mµ�FwAb§iPb,gFenlFb,ij�hbdckb,� ã |d² 0�� z	eho��FwPehg
�7b,g7�*vdskg7b æ � 
�ot�FwAb)»�l
g7�!�7b,g7�*vdskg7bkz}�SbT�hm4m
�tsu�¿wPm©�/cusulF�fehoA�µ�FwAbTgFe!�db)mkqN�FwPb)��ehoAb,sulÃg7�fg7�7b,� s���b,v��Fg
�FwAb�o{�P�Á�	bdl�mkq!en�7bdl?su�FenmpoPg : e¬Î�<>=	?�Ð : lFb,¾{�PenlFb,gd�p
�oá�FwPehg��7b,gF�dz=�=b8cusul
enb,iÊ�FwAb8�kl?ehiÊgFe!�db�sko�iÊwAb,�hi
�FwAb8iPe��B�PgFehmpoôv�m{b�ï¼vdenb,o4�)v�mpo�g7�Fsko��Tsu� é�ç ² + ²A|u� · b8�FwAb,oáiAbd�7bdl
�ÓehoAb,iÉ�FwAb8s,ckbdl
su�kb�o{�P�Á�	bdl§mkq
en�7bdl
su�FehmpoPg�lFb,¾{�Penl
b,i)q¬mkl : e¬Î�<�=�?4Ð : �7m§skiAcuskoPv�b��FwAb!g7mp�h�A�Fenmpo)q�lFmp� î �7m î4ß � î zpq�mkl � îEç ² + ²pxky{�=À�wPehg
s,ckbdl?su�kbÁ��skg�v�mp��¸°�A�7b,i8m©ckbdl!�FwAb2xu²��Fe���b*g7�7bd¸�g-oAbdb,iAb,i8�7mÓskiPc�skoPv�b2�FwAb*g7mp�h�A�FehmpoX�7m îNç ² + y{�

�AmklE�FwAb=g7b,v�mpoPi2�7b,g7��vdskgFbkzk�Sb=wAb,�hiÃ�FwAb=o4���2�	bdlÚmkqA�kl?ehiÃ¸	mpeho4�Fg ã skoPiÁwAb,oPv�bN�FwPbNmkl
iAbdl�mkqA�FwAb=�hehoAb,sul
g7�fg7�7b,� æ »PÍfb,iµsu� � ç xu²k²�skoPi¼c�sul
ehb,iÓ�FwAb¿iPe��B�PgFehmpoTv�m4b�ïµvdenb,o����	bd���=bdb,o |d² 0�� skoPi¼² + y{�SÄ��pskeho�z4�=b
wAb,�hiº�FwPbT�Feh��bTg7�7bd¸�»PÍ{b,iôsu� � î!ç ² + ²pxkyIskoPi v�mp��¸��A�7b,iô�FwAbTs,ckbdl?su�kbµo{�P�Á��bdlÃmkq�en�7bdl?su�FenmpoPgÃmÆckbdl
�FwAbÃ»°l
g7��xu²��Feh��b,g�g7�7bd¸�gd��
�o8�	mk�FwX�7b,g7�!vdskg7b,gdzP�=b2g7mp�nckb,ijmpoP�n�µ�FwAb*iPe��B�PgFenmpoµ¸Pl
mk���nb,�8�

· wPsu�Áe�gÃeho��7bdl
b,g7�FehoA�8�7mtoAmk�7bTq�lFmp�$�FwAb��ê�Smt¸��nmk�Fg2ehg¿�FwPsu�Áe�oPv�lFb,skgFehoP�µ�FwPbÓiPe��B�PgFenmpoºv�m{b�ï¼vdenb,o4�
wPskg�s2�Á�Pv?wT�klFb,su�7bdl�eh��¸°skv��'mpoT�FwAb�o{�P�Á�	bdl'mkq	eh�7bdl
su�FenmpoPg : e¬Î�<�=�?4Ð : lFb,¾{�PenlFb,g��FwPskoTiAm{b,g�ehoPv�l
b,skgFehoA�
�FwAbÁ�kl
ehi�g
e!�dbk��Ä.�kl
ehi�mkq �p²k² �Ixu²k²µsu� é&ç ² + ²A|§lFb,¾{�Penl
b,ijsu�	mp�A�!³Óen�7bdl
su�FenmpoPg,zP��wAbdlFb,skg,z�sÓ�kl
ehijmkq
wPsk�nqN�FwPsu�*gFe!�dbkz�q�mkl*s8iPe��B�PgFehmpo�v�m{b�ï¼vdenb,o4�Ãmkq é½ç ² + ²pyXlFb,¾{�PenlFb,i xkyXen�7bdl
su�FehmpoPgd�)ðÃoAb)b�Í{¸���skoPsu�Fenmpo
q�mklN�FwPehg'�Ós,�T�henb�ehoT�FwAb�q¹skv��N�FwPsu���FwPb��PoPiAbdl?�n�{e�oA�!�Ósu�7l
e�Í)�FwPsu� : e¬Î�<>=	?�Ð : ehg�eho4ckbdlF�FehoP�*iPe��	bdl
gEq¬l
mp�£s
g7�f�T��bd�7l
e�v-�Tsu�7l?e�ÍÓeho¼mpoP�n� � ã � æ lFmÆ��gd��Ä!gS�FwPb¿�Ósu�7l
e�ÍÓehoPv�l
b,skg7b,g�eho¼g
e!�dbkzf�FwAb¿l
su�Fenm§mkqÚ�FwAb¿o4���2�	bdl
mkqNl
m©��g!¸	bdlF�F�AlF�°ehoA�T�FwAb�g7�f�T��bd�7l
�jmkqN�FwAb��Tsu�7l?e�Í�ckbdl
gF��g-�FwPb§�7mk�Fsk�'o{�P�Á�	bdl-mkqSlFm©��g¿�	b,wPs©ckb,gÃ�he!�kb� ã � 0 R æ �=Ä!g��FwPb*�kl
ehijg
e!�db2ehg�e�oPv�lFb,skg7b,iBzAq�mkl�»�Í{b,iji�e��	��gFenmpo8v�m{b�ï¼vdenb,o4�dz��FwAb2�Ósu�7l
e�ÍX��b,w�s,ckb,g!��mklFb
�he!�kb*s�gF�{�T�Tbd�7l
ehvÃ�Tsu�7l
enÍ��

ð¿oô�FwAbÓmk�FwPbdl§wPsko�iBz�e�oPv�lFb,skgFehoP�8�FwAb¼iPen�	�Pg
enmpo�v�m{b�ï¼vdenb,o4�Ás��	b,v��Fg)�FwAb¼iPe�su�kmpoPsk�NiAmp�ÓehoPskoPv�bTmkq
�FwAb2��oPiAbdl
�n�fehoA�§�Tsu�7l
e�Í	zPgFeho�v�b¿su�-�nb,skg7��s©�=s©�8q¬lFmp� �FwAb2eho4�7bdlFq¹skv�bkzP�FwAbÃmk¸	bdl
su�7mkl��=b2sulFb*e�o�ckbdlF�Fe�oA�Tehg
ã | ß � îféµà ` æ �XÄ-g2�Sb¼ehoPv�lFb,skg7b é z�À�wAbÓ�Tsu�7l?e�Íº�hm4m
�fg*��mklFbµ�he!�kb��FwAb¼iPehgFv�lFbd�7b�>Úsu¸��hskvde�skoBz���wPe�v
w
lFb,¾{�PenlFb,g��Ósko��X��mklFb2eh�7bdl
su�FenmpoPg��7m¼eho�ckbdl
���FwPskojen�Fg�¸°sul
su�	mp�hehv¿v�mp�Po4�7bdlF¸�sulF�d�

À�wPb,g7bjlFb,gF���n�Fg�sulFb�v?wPsul
skv��7bdl
ehgF�Fehv8mkq¿�FwAbj�	b,wPs©c{enmklÓmkq : e¬Î�<�=�?4Ð : q�mklÓsk�h��¸Pl
mk���nb,� �kbdmp��bd�7l
ehb,g
eho4ckb,g7�Fen�psu�7b,iBz°skoPijg7mÓsul
b*oAmk��lFbd¸	mklF�7b,i8q�mkl�mk�FwAbdl��7b,g7��¸Pl
mk���nb,�Tgd�
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�Een�p�AlFb¿|,x&�EØ}bdl
q¬mkl
�ÓskoPv�b�mkq : e�Î <�=�?4Ð : zÆskg'��b,skg
�AlFb,i§�4�2�FwAb=s©ckbdl
su�kb�o{�P�Á��bdl�mkq�en�7bdl?su�FenmpoPg�lFb,¾{�PenlFb,i
�7mTskiAcuskoPv�bÃ�FwAb*g7mp���A�Fenmpoµq¬l
mp� î �7m î�ß � î zfq¬mkl$� î�ç ² + ²pxky{���	 �� I-���2�	bdl�mkq}en�7bdl?su�FenmpoPg�ckbdl
gF��g��kl
ehi
gFe!�dbkz�q�mkl�»PÍfb,i*iPe��B�PgFehmpo!v�m{b�ï¼vdenb,o4�dz é5ç ² + ²A|������sI-�P�Á�	bdl�mkqAen�7bdl
su�Fenmpo�gBckbdl
gF�Pg}iPe��B�PgFenmpo¿v�m{b�ï¼vdenb,o4�dz
q�mkl�»PÍfb,i8�kl
ehiXmkqEgFe!�dbÁxu²k² ��|d²k²f�a
�o8�	mk�FwX¸��nmk�FgdzA�FwPb*�Feh��b*g7�7bd¸I�=skg�»PÍ{b,i�su� � î�ç ² + ²pxky{�
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1−norm convergence rates

Rate =   2.06  (Pe = ∞)
Rate =   2.24  (Pe = 100)
Rate =   1.79  (Pe = 10)
Rate =   1.97  (Pe = 1)
Rate =   1.99  (Pe = 0)
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∞−norm convergence rates

Rate =  −0.22  (Pe = ∞)
Rate =   1.37  (Pe = 100)
Rate =   1.91  (Pe = 0)
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� % � ì � ��� �-bdlFb*�FwPb2g7mp�h�A�Fehmpo8su�klFbdb,g�¾{�Pen�7bÃ�=b,�h�	��en�Fwj�FwAbÃb�Í{¸	b,v��7b,i���b,w�s,cfenmkl,�

�Een�p�Al
bá|©³ ã v æ g
wAm©��gX�FwPbºgFmp�h�A�FenmpoñoAb,sulX�FwAb �Tehi�iP�nb�mkqÁ�FwAb skoPo{�P�h�Pgdz-su� �èç ã � R ß � ` æ�� x{��Een�p�AlFb8|©³ ã i æ gFwAm©�-gÃ�FwAbTg7mp�h�P�Fenmpo "7��g7�ÃehoPgFehiPbÁ�FwAbTe�oPoAbdl¿�	mp�PoPiPsulF�kzBsu� � � R ç � R ß ( x � ë z}su�pskeho
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� skoPiX�Ts�Í{��oAmkl
�5v�mpo4ckbdlF�kb,oPv�b*l
b,gF�P�n�Fg=q�mkl=�FwPb¿sko�o4�P���PgN�7b,gF��¸PlFmk�A�
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skoA�kb)mkqSØ�b,vd�nbd�*o{�P�Á��bdl?g-v?wAmpg7b,oBz��-wAbdlFb,skg!�	bdq¬mklFbkz	�=b
wAb,�hiÓ�FwAb!b���b,v��Fg�mkqÚi�e��	��gFenmpo)»PÍfb,iB�'Ä!�h��bdl
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1−norm convergence rates

Rate =   1.28  (Pe = ∞)
Rate =   1.43  (Pe = 500)
Rate =   1.24  (Pe = 100)
Rate =   1.25  (Pe = 20)
Rate =   1.62  (Pe = 0)
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∞−norm convergence rates

Rate =  −0.18  (Pe = ∞)
Rate =   0.86  (Pe = 500)
Rate =   0.95  (Pe = 100)
Rate =   1.26  (Pe = 20)
Rate =   1.80  (Pe = 0)
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iPe��B�PgFehmpo<e�oá�FwAb�skoPo{�P�h�Pg,z�q¬mklÓc�sulF�fehoA��Ø�b,vd�nbd�¼o4�P�Á�	bdl
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�oI�Fw�ehg-gFbd�!mkqNb�Ífsk��¸°�nb,gdz	�Sb�v�mpoPgF�7l
�Pv��7b,i s¼»�b,�hiImkqNenlFl
bd�p�P�hsul
�n�8gFw�su¸�b,itehoPvd���PgFenmpoPg�skoPiºgFeh�§�P�hsu�7b,i
�FwAb¿skiAckb,v��Fenmpoµmkq�sÁ¸�skgFgFenckb-�7l
skv�bdl��FwAlFmp�P�pwT�FwPehgN»�b,�hi��'ð¿oPb-vdskoXeh�Tsu�pehoPb��FwPsu�=�FwPehgN»�b,�hiTl
bd¸PlFb,g7b,o4�Fgdz
q�mkl�b�Ífsk�T¸��nbkzPlFmfv��fg�e�o8s�¸	mklFmp�Pg���b,iPe��P�5mkl��FwAb2v�l
mpgFg�g7b,v��Fehmpo8mkqE¸�en¸	b,g�eho8sTwAb,su��b�Ífv?wPskoA�kbdl,�=À�wAb
¸��Al
¸�mpgFbSmkq��FwPehgEg7bd�'mkq�b�Ífsk�T¸��nb,g'ehgE�FwAl
bdbdq¬mp�hi����Eenl
gF�dzk�Sb�eh���h�Pg7�7l
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q¹�PoPv��Fenmpo§q�mkl�mk���FskehoPehoA�!mp�AlEckb,�nmfvden���2»�b,�hi)iAm{b,gEoAmk�'�heh�Ten���Pg��7mÃmk�%"7b,v��FgEq¬mkl'��w�ehv
wÁ�Sb��foAmÆ�ásÃgF�7lFb,sk�
q¹�PoPv��Fenmpo8skoPsk�h�4�Fehvdsk���n�k� Ù b,v�mpoPiBzA�=b*gFwAmÆ� �FwPsu��mp�Al�¸�lFmk¸	mpg7b,i8skiAckb,v��Fenmpof��i�e��	��gFenmpoXsk�n�kmklF�FwPe�� ehg�oAmk�
¸�sulF�Fe�vd�P�hsul
�n�µg7b,oPgFeh�Fenckb*�7mµ�kbdmp��bd�7lF��v?wAmpg7b,oB��Ä!oPi��FwPenl
iBzA�=b)iAb,��mpoPg7�7l?su�7b2�FwPsu�-mp�Al!vdsu¸°skvden���4��q¬mkl?�
iPe��	bdlFb,oPvde�oA����en�FwÁ�FwAb���mfiPe�»�b,iÁvdsu¸�skvden���§q¹�PoPv��FenmpoÁehgÚb��	b,v��Fenckb�su�ElFb,iP��vdehoA�-g
��b,sul
ehoA�-bdckb,o)��wAb,oÁ�FwAb
g7�7lFb,sk����q��Po�v��Fenmpo ehg¿mpoP�n� �{oAmÆ��o su¸P¸Pl
m,ÍAeh�Tsu�7b,�n�k�)�Een�p�AlFbTxkx8gFwPm©��g¿�FwAb)»°b,�hitmkqSenlFl
bd�p�P�hsul¿mk�%"7b,v��Fgdz
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· skgFwPmp�A�!vd�PlFckb,g-sul
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