
�� � ��� �
�� � ����� ���� � �	��
 ��� ��� ����
� ��� ��� ���
� ����� ��� ����� � 
 ��� � �

�� � ����� ����
 �� ��� ��� ������ �� �� �
 ����� ������ � � � �� ������ ���� ���� ��� ���� ��! ��"# �� $
��� ��
 ���
����� �% ������ ��� ��� ��� � � �� � �! �����& ��' ��( ��) � �! ��
 �� * �� ��
 $ $

+ + ,- . /0/012 /03 45 6778 9: ;<2 9,=0/9> ? 0@< 02 /9A /9> :B /0C /0D /0/0E /0F C/02 /9G /0E H/ + +

This document∗ has been prepared by

Sunder Kidambi

with the blessings ofIJ K LML NO PQ RS TTU VPO PLMW LMLMXY LVZ L W LM[ MLM\] M^LM_ LM` PVX aL
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M^LMIJ LMe L b` PVLMXf LMLMe L ` PVgeLMLMh L MiLMX LMj LMe] L MiLMX LMj LMe] L N kMiLMlm LMX LMLMW aL nIJ K LMLMo] LMQ RpqTTU VP Nr MiLMX LMo LMLMs LMLMe L IJ K LMLMiLMX LMo LMLMs LMLMe L W LMQ RS TTU VP Nt PVW aL n n
IJ K LML Vo] LMQ RpqTTU VP Nr MLMNu LMv PNLMjK LMLM_w L M^LMIJ LMe LMLN kMj e LMLMxLMs LMf L o LMy LMs LMW aL n
M^LMIJ LMf LMNu] LMf LMX LMW LMX\ MLVOw IJ K LMLMiLMX LMoLMLMs LMW LM[w z LVZ] L n n
WY LMX LMe L { PVNuY L bNs| LMf L Ns LMo LMm LMlm L f LV} oLM~ L Ns LMom LMo] LM\ MLMXfLM� LMLVO P� L n
e] LMX L NNu LMLVO PLM�LMj LMf LMss LM\� TML b IJ K LMLMW LM\�] MQ Rp qTTU VP Nr MX LMLMe LM` M b n n � n n
z LMo LMfe LMzK LMLM�r Ms LMo LMm LMlm L V�J LM\ M� fLM\a V� NJ | LM�LM[ X LM] L WY LMX] L n� PN�LMf L V�� LM�r M� fLM\ ML Ns| LMf LM] L Mj e LMLMfoLML N� oLMLMfW LMiLMX L f LMfy LMh LMLMf aL n n � n n
IJ K LMLMs| LMf L �PNoLMLM Nu L
�PNoLMLM Nu L WY LMiLMX LM_ LMLM\m| Mv PNLMX aL IJ | LMe LMf LMLMxLMW LM�LMf L Mo� L WY LMiLMX L b n� M� ������LM� fL M�LM` PV� �������LM�u LMX��NLM[ M�S T P] LM�ew L z LM� LMo LMf�J K LMLM�LMf LM` PVLVO P` PVW aL n n � n n
V�Y LVO PL _] LM�] LMh L ` PViLMl LMfw L ` PV�LM� LMv PNLMe L W LM[ MLMfW LMX] L n
X LMLM��NX LMLMW LM�r M_ LMfw L V�Y LMhew L V� LM�LMo LV�w L V� LMLM� LMX LMLM_ LMX LMW aL n n � n n
� MLM\ MLMe L V[] MW LM�LM��� TPLMLMiLMX L N� oLMhm LM\K ML Ns LM�z LMo LMLMiLMX L NNu L n� NJ LM� ML fY L V�| LMom LMW LMze LMNu em L IJ K LMLMW LM\�] MQ Rp qTTU VP Nr MX LMLMe LM` PVW aL n n � n n
� M�r M] LV} LVO P_ LMf� LM�LM\m Mo Ne� LMX LMm LMW LMxLMz LMWmY LMiLMX L V�| LMxLVZ LMf� L b n
N� oLMLMzK LMLM�rw v PN� Nj LMo LMLMX aL � NJ LM� ML Ns LMom LMv PN] LM` PV�LM� LMf LMLMW LM[ b n n � n n
z LMo LM^LMM��� T MO P�LM� L V�LM��� TPL� MI� �L Ns LMW LMNu em LM� f� LMI� �L X LMLMW LMxLMz L b n
Nf] LM�LMw L _] LM� LMX LM� LMLMjK LMLM_ L W LMLMX LMs LM] LMgv PNLMs L ` PVLM  LVO Ph LMLMW aL n n ¡ n n
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X LMLM��NX LMLMW LM�r M_ LMfw L o LMye] L Vo] LMQ RpqTTU VP Nr MLM�LM\¿ PiLMX LMoLMLMxLMs LMX L b n� MLMeY LVO PLVO P] LM�e LM\w V�wY LMs LMw L Mj LMX LMj LMLMXe LMsY LMÀ LM�J LM\ MW aL n n Á n n
~ LMLMX LM�J LM\w M�LMo LM_] LM�] LMh L W LM[ M\� VI�MLMem LM` PVLVO P` PVW aL n� MNu m LMe] LMÂ LMLMW LMxLMz LM�LM\m Mo Ne� LMo] m LMQ Rp qTTU VP Nr] M_ LM� LM\ MLM�LMQ Rp qTTU VP Nf� L b n n Ã n n
X LMLM��NX LMLMW LM�r M_ LMf LM� e LMLM� e L Ä PN�LM�LM� NJ m LM� ML V�J LM �̀ P VLM�LMfm LMf L b nÅ PNX\ M] LN kMXY LM�rY M�f LMl LML V\] MoLM] L Vo] LMQ RpqTTU VP Nr] M_ L �PN\ MLMÆ PNf L b n n �Ç n n
XK LMLMv PN� LM] LMyK LMLVO Ps LM�z| LMf LM] L �K LMLVZ LMxLMW LMfeY LMNu e LMf] L �Y LMj� L b nIJ K LMLMiLMX LMo LMLMs LM� fLMl LML _ LM� ������� ��LMÈ fLMÆm P N\ Mew L Vo] LMQ RpqTTU VP Nr MLM�LMj LM� L b n n �� n n
M�LMo LMiLMX LMe LM] LM� LM� fLMl LMLMzK LMLM�r MxLMs LVM\É Ê Ë LMl] m L NNu L MiLMX LM� LM\� TMLMf] L n� M] Lw X LMW LM] L Vo] LMQ RpqTTU VP Nr] M_ LMLMe L _] LM� LMLM�LM\¿ PiLMX LMv PNe LMLMe L NNu L n n �� n n
o� LM� LM\� M�� LM] LMNu LVO PLMe LMLMl L M�LMo LM�h LMo] L Ns LMf LMfw L X LMW L b n
Ns LM\ M�Ì LMX LM�LM� LVOÍ PLM_ LMLMe L o� LM� LMLM�LM\¿ P� LMf LMe] L X LMW L b n n �� n n
W] LVÎ PV�Y LV� LM�LM� LVOÍ PLM_ LMLMe L Ns LVO Ps� oLMLMxLMW LMf LMrÍ MLVZY LM�] L n
Ỳ P VW LMLVO PLM` PVg �LMs] LMo Ne LMLMe L o LMxLVZÏ LM\� M� ���LM� oLM� LMe LMLMe L NNu L n n �� n n
NsY LMo LMNu m LMv PNLMsY LMf LMXe LM� fL Ns� LMX LMLM�LMfe LMz LVO PLMe L NNu L n
NO PLMW LMLMe L V� LM��� TPLMX LMLMz LMLMe L Ns LM\ ML o LMLMeY LM� fY LMf LMLMe L NNu L n n �� n n
fe LMÈ fLMo� LM Ỳ P VhÐ PNv PN] LM` PVLMe L M�LM� LM  LVO P Ỳ P V�Ì LM�LMo LM[ MLM  LVO Ph] L n
[ M  LVO P Nu LMX\ MX LM� LM] LV�] LMX\¿ P� oLMLMxLMW LMX] L Ns LMf LMfw L X LMW L b n n �� n n
_ LV Q RÑ TT�U MPO PLVZ LMXe LMX] LV� LMLM� NÌ LM�LMo LM� LMe LMLMe L X LMW LM] L X LMW L b n
o LMs| LM� LM  LVO P Nu LVO M� LMLV�] L �̀ P V�h LMLMe L Ns LMf LMfw L X LMW L b n n �¡ n n
� M� ����LM� Nj LM` PVXe LMLM� LM  LVO P�oLMÈ fLMoLMy LMs] L Vo] LMQ RpqTTU VP Nr MLMe L NNu L n
Ns LMX LM` PVLM�LM\ MW LM[ MLMe LM] LM�LM� LM�| LMxLVZ LMf LMLMe L X LMW LM] L X LMW L b n n �Á n n
V\] MoLMxLVZ LMf�J LMWY LMÀ LMLMX LMXf LM\� Mfe LMs LMQ RÒ TTU VP N�J LMh LMLM^LM_ LMX] L nI�M] LMf LM\�K MLM� LMo LMs LMX��NY LMÈ fLM�| LMxLVZ LMf LMLMÓa P�LMÔJ LMeY LM� LMLMe L NNu L n n �Ã n n
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_] LM� LM� LMom LMf LVÖ PN�LMfoLM�J LM` PVLM_ LMX LM� LVO PLMe L NNu L n
Ns LMLMXY LM�l LMLM�LM� LMf LMf LMLMye LMm LMe L f LMLMye LMm LMNu LMv PNiLMX LMoLMLMxLMs LMX] L n n � Ç n n
W LMLMe LMLM�| LM× P�LMoLMW LMLMX LMLMe L � LVÎ PVØ PN�` PVXj LMo LMLMxLMs LMX] L n� MX LMXfLM^LM_ LVO Ps] L MiLMX LMfe LMW LMX LMXf LMLMy LMLMe L Nf] L X LMW L b n n � � n n
� MX LMXfLMNu LVO Ph LMLMe LMLMl L IJ K LMLM_� LMv PNiLMX LMv PNe LMLMe L NNu L n
\ MLMW LM] LM\ VO PLMe L Nf] L MiLMX LMfew L XK LMLMv PNW] LMÔ LMiLMX LMz LMLMe L NNu L n n �� n n
� NJ LM� MLM�LM\ M\] MoLM\Y M\m M_m LM�LMo LVI�MLVÖ PN� LMLMe L Nf] L X LMW L b n
Mo� LM Ỳ P VhÐ PNLM� LMf LMs LVM\É Ê] MW LM�LMo LMW LMLMX LMLMXf LM�m LMf LMLMe L NNu L n n �� n n
� M� LM� fe LMLMze LMiLM Nu m LMf LMLM_] LM�LVZ LMX LM\� M�� LM] LM Nu LVO PLMe L NNu L n
o LMLMsY LM\] Mo LMLMe L [ VO Pe] L fK LMLMlm LM� LM�u LM` PVo LMLMxLMs LMX] L n n �� n n
o LMLMW LM\] Mo LM�LM�J LMe LMLMe LMLMl L NZ LMX LM`] PV�r M�J LM\ MLMe L NNu L n
W LMLM m̀ P VhØ] P Ne LMW LM[ MLMfK LMLMlm LVZ LMLMf LM�Y LMhe LM�J LM\ MLMe L NNu L n n � � n n
o LMLMÈ �LM�LMf LM� NJ LM� M\ MLV�] L NNu L NNu LMX\¿ Pv PNLMo LMhe LM\ MLMiLMe LMX] L n
X LMLVO PLMe LMh LMX LM�] LM_ LMLMe L � NJ LM� MÙ̀ PV�f LM] LMfs LMoLMLMe L NNu L n n � � n n
_ LV Q RÑ TT�U MP NNu LM ¿̀ P Vo LVO PLMX LMW¿ LMv PNs LMf` PNO Pf LMv PNLMe L NNu L n
\¿ Po LMX��N� LM� LMW LM\ MLMs LMÈ fLM�LMoLM�Ú LM[ MLMe L X LMW LM] L X LMW L b n n �¡ n n
V`] PV_ LMo LMLMe L X LMW LM] L MiLMX LMfew L MiLMX LMfe LMe LM� LMo LMX LMW| LMfm LMe] L n� MiLMlm LMf LMLMlm LM�J LM\ MLV�] L NNu L M�LMo LVI�MLMfK LMLMl LMm LMÔ LM[ MLM  LVO Ph] L n n �Á n n
fK LMLMlm LM� oLMLMxLMW LMs LVO Ps�X LMLMf LVZ LMX LMLMzK LMLM�r M�J LM\ MLMiLMe LMX] L n
Ỳ P VW LMLVO Pj LMLM  LVO P` PVLMo LMLMs LM�` PVXj LMLMzK LMLM�r M�J LM\ MLMe L NNu L n n �Ã n n
NZ LMLMXY LM\ NÒ�Û nnU PMs LMWY LM\a Vz| LMf LM�LM] LM�LV� LMh] L |̀ P VWm LMW| LMfm LMe] L nM�LM` PVÂ LVO P\� MX\� M_ LMLM�LMLMXf LM�J LM\ MLV�] L M�LMo LMz LMo] L X LMW L b n n � Ç n n
Mo� LMÀ LMLMX LMs LMWY LMiLMX LMIJ] LM�Ð V�| LMxLVZ LMf LMLMe L X LMW LM] L X LMW L b n
MxLMs w LM[ MLMNu LMv PNiLMX LMoLMLMs LMLMe L IJ K LMLMW LMÂ LMLVO PLMe LMh LMLMe L NNu L n n � � n n
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Ns LMM��� T PÈ fLMXK LMLMv PN` PVhÐ PNLM Nu em LMX� LMxLMs w LM[ MLMe L X LMW LM] L X LMW L b n
Ỳ P VWY LM\ MLMy LM� LMh L IJ] LM�Ð Ns� LMX LMLM�LMfe LM�J LM\ MLMe L NNu L n n �� n n
\Y MW] m LMj L bV�J LMLMh LM[ V�] m L NNu L IJ K LMLMj LVO PLMe L X LMW LM] L X LMW L b n
y LM�LV� LMe LMLMXfLM` PNO PLMW LMLMe L W LMf�e LVÖ PN�LMLMe L Nf] L X LMW L b n n �� n n
V� LMLMhØ PNo LMLM  LVO P�J LM[ V�] m L NNu L IJ K LMLM` PNO PLMe L X LMW LM] L X LMW L b n
�PN�LMfe LM` PVLM�J LM\] M_ LM�l L _ LMQ Rp qTTU VPO Pj e LMLMf LMW| LMfm LMe] L n n �� n n
NÎ PVÝ MLM� NÌ LMs LVO PsK LMLM |̀ P Vv PNv PNyWK LMLM �̀ P Vf LMf LM� LM� �����LM� oLMX] L n
v PNs LMgv PNyWK LMLM` PNO PLM�z LM] LVZ LM\ V} LM` PVg[ MLVO P` PV� �Þ VLVZ] L n n � � n n
Ns LMLMv PN�Ú LMLMW LMiLMX LMo LMLMs LMLMe L _Y LM` PV\� M�� LM] LM Nu LVO PLMe L NNu L n
X LMLVO PLMe LMh LMLMiLMlm LMf LMLM_] LM� LVZ LMX LM\� M� ���LM� oLM� LMe LMLMe L NNu L n n �� n n
W� LM� LMe LMLVO PxLMs LM` PVLMe LMLMl L o� LM�LMz LMLMsY LVO P[ MLM  LVO Ph] L n� M�Ì LMX LMLM� LM] LV� LM� LMf LMe] L o� LM�LMz LMLM Nu LMv PNoLMLMxLMs LMX] L n n �¡ n n
� M�Ì LMX LMLMsY LMf LM\ MLV�] L NNu L W LMLMj LMoK LMLMe LMLMÔ LM[ MLM  LVO Ph] L n
M�LM�J LMe LMÓa P�Y LM�LM�J LMe LMz LMy LMLMe L I�M] LMf LM` PV] LMv PNoLVO PLMe L NNu L n n �Á n n
XK LMLMv PNj] LMXY LM� LMe LM] LMj LMLVO PLMs] LM` PV\] M[ M] LMM��� T PoLMLMe L NNu L n
_ LMQ RpqTTU VPO P�LM�J LMe LMxLMW LV� LMLMe L NNu LM] LMt PV�Y LV� LM�LM�J LMe LMLMe L NNu L n n �Ã n n
NsY LMj LMxLMWm LMhK LMLMsY LMNu� LMf LMXe LM�J LM\ MLV�] L W LMjY LMÔ LMLM�LMf LMX] L n�̀ P V�h LMLMÀ Ne LM�LMo LM�J LMo] LM\ MLMXf LM\] M^LM_ LM` PVfoLM�J LM\ MLMe L NNu L n n � Ç n n
o LVO PLM[ MLMNu LMv PNX LMLMl LMLMe L � LMv PNz LM\¿ PLMe L Nf] L X LMW L b n
M�LV� LM�LMo LM ¿̀ P VW LMLMe L W LM[ Mf] L Æ PN�K LMLM`] PV_ LMLMe L Nf] L X LMW L b n n � � n n
� MNu eY LMf LMLMe L X LMW LM] L MiLMX LMfew L XK LMLMv PNLM�LM\¿ PiLMX LMv PNe LMLMe L NNu L n
X LMW L b yK LMLVO PLM� ����LM� Nj LMX LMLMl LMLMe L Mo� LM Ỳ P VhÐ PNLM Nu LMv PNo LMLMxLMs LMX] L n n �� n n
WY LM Ỳ P VX\ MLMe L X LMW LM] L MiLMX LMfe LMW LMX LMXfLMLMe L X LMW LM] L X LMW L b n
M�LMo LM  LVO P�u LMLMze LMiLMlm LMf LMLMXK LMLMf L Ns LM� LM�e LVÖ PN� LMLMe L Nf] L X LMW L b n n �� n n
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NsY LMo LMhm LMWY LMÀ LVOÍ PLM� X LMLMf L W LMXY LVZ LMLMzK LMLM�r M\ MLMiLMe LMX] L n
[ Mv PNLMeY LMj LVZ LM� LV}K LMLMlm L Ns LMW LM� fLMà PNv PN\ MLMiLMe LMX] L n n �� n n
� LM] LM�LMo LMX\ MLMe L X LMW LM] L MiLMX LMfew L IJ K LMLMiLMX LMoLMLMs LMLMe L Nf] L X LMW L b n� M�r M] LV} LVO P_ LMfw L X LMLM��NX LMw L NNu LMfY LMl e LMm L X LMW LMs LMLM� ����LMXoLMf LMW aL n n � � n n
e L b V�LMÐ] P NNu Å� P NhY LMe LMLM^LMÂ LMfew L IJ LVM\É Ê MLMz LM� ����� ����LMÈ fLMs LMW LM� ����LMXoLMf L b n
f LM� e L IJ K LMLMo] LMQ RpqTTU VP Nr] M_ LM� fY L V�J LMs LMÂ LM] L z LMoLM�LMf L MjJ Y LMo LMW aL n n �� n n
� MNu m LMX LMLMe LMw L M�LMo LM_] LM�] LMh L �Ú LMLM[� TVLMW LM�r M] LV} LVOw _ LMf LMW aL nVo] LMQ RpqTTU VP Nr] M_ LMLMxLMz LMj] LMe� LMe LM] m L Vo] LMQ RpqTTU VP Nr MLM�LM\¿ PiLMX LMoLMLMxLMs LMX LMW aL n n �¡ n n
� MNu LMm LMe] LMÂ LMLMW LMxLMz LM� fLM� e L Và PNvw WY LM� ����� ����LMÈ fLMXm LMs w LM_ LMe L b n� LM] LM� LMXK LMLMe LMxLMW LM\w N� fLM] LV�w L Ns LMo] m LM� LMw L X L V�J LM` PVLM_ LMe] LMf aL n n �Á n n
IJ LVM\É Ê MLMz LM� ���������LMÈ fLMeY LVZ LMLMW] LMoL \ MLM� LMe] LMÂ LMLMW LMs LMÓa P�Ú LM[ MW aL n� PN�LMf L _] LM�] LMh L ` PViLMl LMfw L ` PV�LM� LMv PNLMe L W LM[ MLMfW LMX] L n n �Ã n n
` PV�LM� LMv PNLMÀ Ne LMW LM[ MLMe LM] LM�LM� LMs LM` PVLM_ LMLV}Y L W LMe LML IJ Y LMf LMW aL nf LM\Y MÈ fw L z LMo LMf LMLMW LM\� TML Ns LM\� TML b V�J K LMLM�LMf LM` PNOw [ VO] N b n n �Ç n n
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