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abbreviate Þ°ç·Fµè)D́́â(
abelian Ð·1µǗÙ)ê(

abelian category ç̧ØµÒKè°Ù̧ÔÐ²1µǗÙê
abelian extension Ô·è°×̧Ņ̃ÔÐ·1µǗÙê
abelian variety Ù°è́Ùâ̧ÔÐ·1µǗÙê

above 3́Ü°âµÙÜ)êÔä(
absolute Þ»×°Ü̧Ø)ê(

absolute Galois group ×²Ñ5è·ê2̧Ü5Ð̧ÔÞ»×°Ü¶Ø¶ê
absolute norm àKè°Þ̧ÔÞ»×°Ü¶Ø¶ê
absolute value â¶è¶�Þ»×°Ü̧Ø

absolutely Ü·×²Ü5ǾÙß)êÔä(,Ü°Ò·Þ°èµÙ)êÔä(
absolutely irreducible Ð́ÙḐè́ÙçÜ·×²Ü5ǾÙß

abstract Þ»ä°*̧Ø)ê(
abstract nonsense Ð́2̧ÙKßÞ»ä°*̧Ø)ÔæâÔ(
abstract variety Ù°è́Ùâ̧ÔÞ»ä°*¶Ø¶ê

abuse *́15*)Ö(
abuse of language *́15*Ô·-̧ä̧Ô
abuse of notation *́15*Ô·Á>5ß

according Ü°ä́Ù)êÔä(,1°Ôµê°ÐµÝÜ°
act DKâµÜ)Ḑ̧â(
action D°â»<̧Ô)à(

action of a group D°â»Ü·ê×²Ñ5ȩ̀Ô
closed action D°â»<̧Ôá°Ò5ȩ̀Ô
free action D°â»<̧Ô×̧ä°*́Ùê
principal action D°â»<̧Ôȩ̀Ð*́Ùê

acquaint Þ·ç°àµÔÔ¶;µè5ê
to be acquainted with Ü°Ô·;́ÙèÐ¶ê

acquire Þ·-́ÙÒ)Ốä(
actually Ü°Þ·â²+¶Ô)êÔä(
acyclic �¹ÐÞ°×»*̧ç,Ð̧ǽç°ǗÙ)ê(
addition ×́15è)Ö(

in addition 1°àKá̧ãÜ̧Ö¶¶Ô,1°àKá̧ãÜ°Û̧�
additional àKá̧ã)ê(
additive ×́15è́Ù)ê(,Ð²Ó́ÙǾÙÑ́Ù)ê(

additive category ç̧ØµÒKè°Ù̧Ô×́15è́Ùê
additive functor ä·à°ç°ØKè×́15è́Ù
additive group ×²Ñ5ȩ̀Ô×́15è́Ùê

additively 1°Ð¹ä¶ß×́15è́Ù
adele Ð²ÓµÜ)Ö(
adjust Þ·ê°Ð́ÙÝ)Ốä(
adjoint Þ°æ¹ȩ̀ã)ê(

adjoint functor ä·à°ç°ØKèÞ°æ¹ȩ̀ã
adjoint matrix Þ·Ø°è́Ùæ̧ÔÞ°æ¹è¶ä¶ê

adjoint representation Ô·F̧Ò̧ÔÞ°æ¹è¶ä¶ê
adjunction æµè5ã)Ö(
addressed Þ»ä°à¶Ô)Ô»ä(
admissible ç̧Ñ́ÙÜ)ê(
admit Þ·J́Ùè)Ốä(,Þ°Ð·ä°*µè)D́́â(
affine Ð²ä́Ùà́Ù)ê(

affine automorphism ÐKØKÞKè°ä́ÙÖ°ÝÐ²ä́Ùà́Ù
affine curve â̧ç¹ÝÐ²ä́Ùà́Ù
affine group ×²Ñ5ȩ̀ÔÐ²ä́Ùà́Ùê
affine line Ù̧*̧èÐ²ä́Ùà́Ù
affine morphism ÞKè°ä́ÙÖ°ÝÐ²ä́Ùà́Ù
affine plane Þ́Ù*KèÐ²ä́Ùà́Ù
affine scheme á°ÛµÙÞ̧ÔÐ²ä́Ùà́Ùê
affine sheaf Ð²Ü»>̧ÔÐ²ä́Ùà́Ùê
affine space Þ¶è°×̧ÑÐ²ä́Ùà́Ù
affine variety Ù°è́Ùâ̧ÔÐ²ä́Ùà́Ùê

a fortiori â·ÜÐ·×·ê;·>̧ÔÕ°Û·>̧Ô,�Ð;̧Ü*¶;µß
after Ð²×·èµÙ)ÞÙ(
afterwards Ð·×·è;̧�,Ð·×²èµÙÛµß
again *5Ñ)êÔä(
agree Þ·á°;́ÙÝ)Ốä(
albeit Ð́Ý;́Ù
aleph Ð̧Ü¶ã)Ö(
algebra Ð·Ü°2¶1°ȩ̀Ô)à(

associative algebra Ð·Ü°2¶1°ȩ̀Ôæµè5ä́Ùê
commutative algebra Ð·Ü°2¶1°ȩ̀Ô×́<5ä́Ùê
free algebra Ð·Ü°2¶1°ȩ̀Ô×̧ä°*́Ùê
group algebra Ð·Ü°2¶1°è·ê×²Ñ5ȩ̀Ô

algebraic Ð·Ü°2¶1°è́Ù)ê(
algebraic closure á°ÒKèÐ·Ü°2¶1°è́Ù
algebraic curve â̧ç¹ÝÐ·Ü°2¶1°è́Ù
algebraic element ÐµŅ̃èÐ·Ü°2¶1°è́Ù
algebraic equivalence *°ḉÙÜ5êÐ·Ü°2¶1°è́Ùê
algebraic extension Ô·è°×̧Ņ̃ÔÐ·Ü°2¶1°è́Ùê
algebraic geometry 2µÐKÞ¶Ø°è́9̧ÔÐ·Ü°2¶1°è́Ùê
algebraic group ×²Ñ5ȩ̀ÔÐ·Ü°2¶1°è́Ùê
algebraic integer *̧ÜµÝÐ·Ü°2¶1°è́Ù
algebraic sense Þ5Ņ̃ßÐ·Ü°Ò¶1°è́Ù
algebraic set ç°Ñ5æ̧ÔÐ·Ü°2¶1°è́Ùê
algebraic space Þ¶è°×̧ÑÐ·Ü°2¶1°è́Ù

algebraically 1°Ð¹ä¶ßÐ·Ü°2¶1°è́Ù
algebraically closed á̧Ò5èÐ·Ü°2¶1°è́Ùê
algebraically dependent J̧Ü5ÙÐ·Ü°2¶1°è́Ùê
algebraically independent �ÐJ̧Ü5ÙÐ·Ü°2¶1°è́Ùê

algorithm Þ·ê°;Kß)Ö(,Ð·Ü°2Kè́Ùê°Ý)Ö(
Euclidean algorithm Þ·ê°;KßÐ±Ð5ç°ǗÙÓµá
Gauss� algorithm Þ·ê°;Kß2̧Ð5á

abbreviate algorithm1



all ( éÞ ) Ô·;¹Ü
all but Ô·;¹ÜÞ́×5å

almost ;́Þ°â·Ø)êÔä(
almost all ;́Þ°â·Ø;̧Ü

alone 1́Ü°Ñ·Ó)êÔä(
already ;°Ņ̃è)êÔä(
also 2·Ý)Þç(
alternating ×́<5ä́Ùß)ê(

alternating algebra Ð·Ü°2¶1°è·ê×́<5ä́Ùß
alternating form J·Ñ°à́Ùê×́<5ä́Ùß
alternating group ×²Ñ5è·ê×́<5ä́Ùß
alternating matrix Þ·Ø°è́Ùæ·ê×́<5ä́Ùß
alternating product Þ·Û°DµÜ·ê×́<5ä́Ùß

although Ð·ãâ·ÜD́Ù*¶
amalgamation á́Ò°á5Ò)Ö(
ambiguity 35¿Þ·*°Þ̧â5ê
ample è°×·ÑÙ̧Ó·Ù́Ý

ample divisor Þ°×·<µçè°×·ÑÙ̧Ó·Ù́Ý
ample field +̧Ó¶Ôè°×·ÑÙ̧Ó·Ù́Ý

analog Þ·ç°1́ÙÜ̧Ô)à(,Ð²à̧ÜKÒ)Ö(
and Õ°)Þç(°
anisotripic Ð·à°Ð́ÙÖKØ°èKD́Ù)ê(
annihalator Þ°Ð·Dµá)Ö(
another Ð·×µè)ê(
anti à¶Ò¶Ó)ÞÙ(

antiautomorphism ÐKØKÞKè°ä́ÙÖ°ÝÞ°à»2̧Ó
anti-linear à¶Ò¶Ó¿ǗÙàµÐ̧è́Ù
anti-module ÞKÓ5ÜÞ°à»2̧Ó

any ;̧Ü)éÞ(
any manner 1°Û̧Ü3¶è¶�

a posteriori Ü°Ð·×·èÞ·â²+¶Ô
appear ÞKä́Ùâ·)Ốä(
application Ù́-5Ý)Ö(,*́>5*)Ö(
apply Þ°Ù·-µÝ)ä́â(,Þ·ä°ấÙÜ)Ốä(
approximation çµè5Ñ)Ö(

approximation theorem Þ́*°ḐØÔ·Gµè5Ñ
a priori Þ́<°Û·ê°×́ÙÜ̧Ô)êÔä(
arbitrary è°æKà́Ù)êÔä(,;̧Ü*¶Ô5Ð
archimedean Ð·è°Û́ÙÞµÓ́Ù)ê(

archimedean ordering áµÓ¶èÐ·è°Û́ÙÞµÓ́Ù
argument Ǿâ5ß)Ö(
arise âKÜ¶Ô)ä̧â(
arithmetic ×¶*°1Kà́Ù)ê(,Ð²è́ê°ÞµǾÙ)ê(

arithemtic genus 2¶Ö·â×¶*°1Kà́Ù
arithemtic sequence á́Ó°ȩ̀Ô×¶*°1Kà́Ùê

around Þ́A̧Ñ́ÙÑ)êÔä(
arrival ;°à́Ùá̧Ô)à(,Ô·2̧â̧Ô)à(

arrow ×µå)Ö(
Artin Ð·è°ǾÙß)éÝäèØÙ(

Artin Conjecture Ô·*°â̧è·êÐ·è°ǾÙß
Artin-Schreier theory JKè·êÐ·è°ǾÙß�*°ȩ̀Ùµè
Artin symbol áµÞ¶ÜÐ·è°ǾÙß
Artin-Rees theorem Þ́*°D·ØÐ·è°ǾÙß¿è́Ùá

as ;°)Þç(°
as above ;°Ó́Ü°âµÙÜ
as stated ;·@¶Ð±Þ·è)êÔä(
as was to be shown ;°ä́Ù*¶æ̧è́Ù�Ô̧Ù̧ÔÜ°Ô·è°ÐKê

ascending âKÜ¶Ô)ê(
aside Þ́×5å)êÔä(
ask *KÐµÜ)Ḑ̧â(
aspect Ô¶1µØ)Ö(
assert ØKâµß)Ḑ̧â(,ÐKÞµè)ä̧â(

Zorn�s lemma asserts Ô·<¶>̧Ô*¶ÜæKè°ßÐKÞ¶è¶ê
assertion Ø·â²à̧Ô)à(
associate Þ°æ̧èµã)D́â(,Þ·ê°Ð́ÙÝ)Ốä(

associated point à°ç»3̧ÔÞ°æ¹è¶ä¶ê
association Ô·ê°́Ð̧Þ̧Ô)à(
associative ḉ15ǽÙ)ê(,Ð²áKæ°Ù̧ÐǾÙÑ́Ù)ê(
associativity ḉ15å)ê(
assume Þ·@́Ù×·)Ốä(
assumption Ô·@̧×̧Ô)à(

by assumption Ü°ä́ÙÔ·Ô·@̧×̧Ô
asymptotic Ð²á́Þ°D°ØKǾÙ)ê(

at each point 1°Û̧Üà°ç»3̧Ô
at least Ü°ä̧×Kê)êÔä(
at most Ü°Û̧ÜÔ·9Kêµè
at once Þ́9̧Ó)êÔä(

atomic Ð²ØKÞ́Ù)ê(
atomic formula à»á°×̧ÔÐ²ØKÞ́Ùê

attach Þ°æ̧èµã)D́â(
attention J°+5Þ¶ê¿ÜµÑ
augmentation JKá¶ä¶ê)à(

augmentation ideal Ð́ÙÓµÐ·ÜÔ·JKá¶ä¶ê
automorphism ÐKØKÞKè°ä́ÙÖ°Ý)Ö(

group automorphism ÐKØKÞKè°ä́ÙÖ°Ý*¶Ü×²Ñ5èKê
inner automorphism ÐKØKÞKè°ä́ÙÖ°ÝD°à́ÙÞ́Ù
ring automorphism ÐKØKÞKè°ä́ÙÖ°Ý*¶Ü×5Ò́ÙÝ

avoid à́Þ°à̧â)àä(
to avoid confusion Ü°Ố>̧à·âÞ́1́Ü°15Ü

axiom Þ»+°;̧Üè́Ð*Kß,Ð·ç°á°ÙKÞ̧Ô)à(
axiom of choice Ð·ç°á°ÙKÞ·êÔ·1°×́Ùȩ̀Ô

B
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balanced Þ°Ð»6̧ß)ê(
Banach 1·à·�)éÝäèØÙ(

Banach space Þ¶è°×·Ñ1·à·�
bar 2·Ò)Ö(
base 1̧á́Ùá)Ö(

base change *́@5Ù1̧á́Ùá
base extension Ô·è°×̧Ñ·ê1̧á́Ùá
base point à°ç»3·ê1̧á́Ùá
base point free ×̧áµèà°ç»3·ê1̧á́Ùá

basic 1°á́Ùá́Ù)ê(
basic idea è·â°ÙKßÙ°áKÓ́Ù

basis 1̧á́Ùá)Ö(
dual basis 1̧á́Ùá35Ð̧ǗÙ

because Þ́D°àµÙ)ÞÙ(,;́Ù)Þç(,Þ́D°àµÙ*¶¿
behave Þ́ê°à·ÔµÒ)ä̧â(
behaviour Ốê°à·Ô²Ò5ê)à(

being taken à́Ü°ç̧×)àä(
belong *̧Ù·�)ä̧â(
Bernoulli 1¶è°à5ǗÙ)éÝäèØÙ(

Bernoulli numbers Þ°á°D°èµÙ1¶è°à5ǗÙ
Bertini-Noether theorem Þ́*°D·Ø1¶è°à5ǗÙ¿à¶Ø¶è
Betti numbers Þ́á°D°èµÙ1µǾÙ
between 1µÙß)êÔä(
Bezout 1µÖ5)éÝäèØÙ(

Bezout ring ×5Ò1µÖ5
Bezout�s theorem Þ́*°D·Ø1µÖ5

bijection Ô·â°J̧ç̧Ô×·Ó×·Óâ¶è°;́Ùêâ·Ü,1́9¶ç°æ°Ù̧Ô)à(
bijective ×·Ó×·Óâ¶è°;́ÙÕ°â·Ü,1́9¶ç°ǾÙÑ́Ù)ê(
bilinear 1́ÙǗÙàµÐ̧è́Ù)ê(

bilinear form J·Ñ°à́Ùê1́ÙǗÙàµÐ̧è́Ùê
bilinear map Ô·â°J̧ç̧Ô1́ÙǗÙàµÐ̧è́Ùê

binomial 1́ÙàKÞ́Ù)ê(
binomial coefficient Þ°ç·3µÝ1́ÙàKÞ́Ù
binomial polynomial DKǗÙàKÝ1́ÙàKÞ́Ù

birational 1́Ùè·æ°ÙKà̧ǗÙ
birational equivalence *°ḉÙÜ5ê1́Ùè·æ°ÙKà̧ǗÙê
birational invariant *°Þ5ȩ̀Ô1́Ùè·æ°ÙKà̧ǗÙê
birational morphism ÞKè°ä́ÙÖ°Ý1́Ùè·æ°ÙKà̧ǗÙ
birational transformation Ø°è·à°á°äKè°Þ·æ°Ù̧Ô

1́Ùè·æ°ÙKà̧ǗÙê
blank èµÙç)ê(

blank space Þ̧çKÝèµÙç
block 25*)Ö(
blowing up à́D5×·)Ö(
book áµä¶è)Ö(
Bool 15Ü)éÝäèØÙ(

Boolean algebra Ð·Ü°2¶1°ȩ̀Ô15ǗÙê

Boolean polynomial DKǗÙàKÝ15ǗÙ
Borel 1KèµÜ)éÝäèØÙ(

Borel-Cantelli lemma Üµ>·ê1KèµÜ¿ç·à°ØµǗÙ
Borel field +°ÓµÔ1KèµÜ
Borel subgroup J·ê×²Ñ5ȩ̀Ô*¶Ü1KèµÜ

both *°àµÙÔ¶Ý
bottom J·×°JKß)ê(
bound ×¶á¶Ý)Ö(

greatest lower bound ×¶á¶ÝJ·×°JKß
least upper bound ×¶á¶Ýâ¶Ü°ÙKß
lower bound ×¶á¶ÝÞ́<°è·â
upper bound ×¶á¶ÝÞ́<°âµÙÜ

boundary +̧ä̧Ô)à(
break up Þ́ê°Ḑèµç)Ôê(

box JµŅ̃Ô)à(
branch â²à̧ã)Ö(

branch point à°ç»3·êỐá°J̧â²ä5ê
brief

in brief 1°ḉF5è)êÔä(
briefly 1°ḉF5è)êÔä(

bilinear form J·Ñ°à́Ùê1́ÙǗÙàµÐ̧è́Ùê
Bruhat 1°è5Ð̧Ô)éÝäèØÙ(

Bruhat decomposition Dµè5ç1°è5Ð̧Ô
bundle Ð¶Ò¶Ó)Ö(

vector bundle Ð¶Ò¶ÓÕ¶ç°ØKè́ÙÝ
but Ð5Ü̧Ý)Þç(
by â·ÜÙ°ÓµÙ,1°)ÞÙ(

by induction 1°Ð́à°35ç°æ°Ù̧Ô)êÔä(
by means of 1°â¶Ö°è·ê)êÔä(
by that â·ÜÙ°ÓµÙÖ¶Ô

C
call çKèµÐ)ä̧â(,Þ°Û·@¶Ô)ä́â(
can Ù̧ÛKÜ)ä̧â(
cancel Þ́°æ·Þ́°æµÝ)ä́â(

cancellation law ×¹çǽÞ°æ5Ý
canonical J́ç°à́Ù)ê,ÔæâÔ(,ç̧àKà́Ù)ê(

canonical class Þ·×°Ü̧ç̧ÔJ́ç°à́Ùê
canonical divisor Þ°×·<µçJ́ç°à́Ù
canonical map Ô·â°J̧ç̧ÔJ́ç°à́Ùê
Jordan canonical form æ5è·êÖóKè°Ó̧ßÔ·J́ç°à́Ùê

cardinal number Þ́á°ḐèÞKà¶Ô
cardinality â̧æ°Þ̧Ô)à(
carry àK+µÐ)ä̧â(

carry out Þ°Ñ·Fµâ·)ä́â(
Cartan ç·è°Ø̧ß)éÝäèØÙ(

balanced Cartan3



Cartan divisor Þ°×·<µçç·è°Ø̧ß
Cartan subgroup J·ê×²Ñ5ȩ̀Ô*¶Üç·è°Ø̧ß

Cartesian ç·è°ØµÖ́Ù)ê(
Cartesian product Þ·Û°DµÜ̧Ôç·è°ØµÖ́Ùê
Cartesian square è́15â·ç·è°ØµÖ́Ù

case Þ́ç°è¶Ô)Ö(
in any case 1°Û̧ÜÞ́ç°è¶Ô
in most cases 1°è¹ÑÔ·>́ç°è́ÙÝ
special case Þ́ç°èµÔD°ȩ̀ǾÙ

category ç̧ØµÒKè°Ù̧Ô)à(
abelian category ç̧ØµÒKè°Ù̧ÔÐ·1µǗÙê

categorical ç̧ØµÒKè́Ù)ê(
categorical quotient Þ̧à̧Ôç̧ØµÒKè́Ùê

Cauchy çK*́Ù)éÝäèØÙ(
Cauchy sequence á́Ó°è·êçK*́Ù

Cayley-Hamilton theorem Þ́*°D·ØçµÙ°ǗÙ¿Ô̧Þ́ÙÜ°ØKß
center Þµ¶è°;̧Ö)Ö(
central Þ¶è°;̧Ö́Ù)ê(

central element ÐµŅ̃èÞ¶è°;̧Ö́Ù
central function ä5à°ç°æ°Ù̧ÔÞ¶è°;̧Ö́Ùê

centralizer Þ°́è·;µÖ)Ö(
certain Þ°á»9̧Ý)ê(
certainly 1°Õ·3·ÐÙ)êÔä(
chain *·è°*¶è¶ê)à(

chain condition J°à·ÐÙ*·è°*¶è¶ê
change *́@5Ù)Ö(,Þ°*·@¶Ô)ä́â(
chapter D¶è¶ç)Ö(
character Ð̧ä°Ù̧ß)çèÙÃÐKä°Ù̧ß()Ö(
characteristic Ð́ä°Ù5ß)Ö(,ç̧è·ç°Øµè́á°ǾÙç̧Ô)à(

characteristic function ä5à°ç°æ°Ù̧ÔÐ̧ä°Ù̧à́Ùê
characteristic polynomial DKǗÙàKÝÐ̧ä°Ù̧à́Ù

characteristic zero Ð́ä°Ù5ßÐ¶ä¶á
characterize Þ°Ð·ä°Ùµß)D́â(
chase èKÓµã)Ḑâ(

diagram chasing Þ́è°3·ãJ·è°*́ÙÞ́ÙÝ
Chebotarev æ¶1KØ̧èµÑ)éÝäèØÙ(

Chebotarev density theorem Þ°*°D·ØÔ·F°ä́Ùä5ê*¶Ü
æ¶1KØ̧èµÑ

Chinese remainder theorem Þ́*°D·ØÔ·,°Ðµè́9KêÔ·ÁÙà́Ù
choice 1°×́Ùȩ̀Ô)à(
Chow æóK)éÝäèØÙ(

Chow�s lemma Ü¶>·êæóK
Chow�s moving lemma Ü¶>·êÔ·Ô²Ö̧Ö̧Ô*¶ÜæóK
Chow ring ×5ÒæóK
Chow variety Ù°è́Ùâ·êæóK

circle Þ·â°2̧Ü)Ö(
class Þ·×°Ü̧ç̧Ô)à(

Chern class Þ·×°Ü¶ç¶êæµóè°ß
class field +°ÓµÔÔ·>·×°Ü°çKê
class field theory Ô·JKȩ̀Ô*¶Ü+°ÓKêÔ·>·×°Ü°çKê
class formula à»á°×·êÔ·>µ·×°ÜµçKê
class number Þ́á°ḐèÔ·>µ·×°ÜµçKê
equivalence class Þ·×°Ü¶ç¶ê*°ḉÙÜ5ê
equivalence relation Þ·×°Ü¶ç¶ê*°ḉÙÜ5ê

Classification Þ́95ß)Ö(
classification of curves Þ́95ßâ²ç»>́ÙÝ
classification of curve singularities Þ́95ß×²è́ÙÒµÙ

â̧ç¹Ý
classification of elliptic curves Þ́95ßâ²ç»>́ÙÝ

Ð±ǗD°Ǿ9ÙÝ
classification of surfaces Þ́95ßÞ́*°Ø̧×́ÙÝ
classification problem 1°â̧Ù·êÔ·>́95ß
classification theorem Þ́*°D·ØÔ·>́95ß

clear 1̧è5è)ê(
Clifford ç°ǗÙäKè°Ó)éÝäèØÙ(

Clifford algebra Ð·Ü°2¶1°è·êç°ǗÙäKè°Ó
closed á̧Ò5è)ê(

algebraically closed á̧Ò5èÐ·Ü°2¶1°è́Ùê
closed immersion Ô·Ø°1̧Ü̧Ôá°Ò5ȩ̀Ô
closed subgroup J·ê×²Ñ5ȩ̀Ôá°Ò5ȩ̀Ô
closed under á̧Ò5èJ·×·ê
closed subvariety J·êÙ°è́Ùâ̧Ôá°Ò5ȩ̀Ô
integrally closed á̧Ò5è1́*°ÜµÞ5ê
real closed á̧Ò5èÞ·>̧*́Ùê

closely á̧Þ5�)ê(
closely related ç̧èKÑÞ°Ð¹Ó

closure á°ÒKè)Ö(
algebraic closure á°ÒKèÐ·Ü°2¶1°è́Ù
Galois closure á°ÒKè2̧Ü5Ð̧Ô
integral closure á°ÒKè*̧ÜµÝ
separable closure á°ÒKèḐè́ÙÓ

coboundary +̧ä̧Ôà́Ü°ÕµÙê)ÔæâÔ(,çK¿+̧ä̧Ô
cocycle ×́,5çà́Ü°Õ¶Ô)ÔæâÔ(,çK¿×́,5ç,
coefficient Þ°ç·3µÝ)Ö(

coefficient of polynomial Þ°ç·3µÝDKǗÙàKÝ
leading coefficient Þ°ç·3µÝâ¶Ü°ÙKß

cofinal çK¿áKä́Ù)ê(
cofinite çK¿áKä́Ù)ê(
coherent çKÔ¶è¶à°ǾÙ)ê(,Þ°Ü»;̧Ó)ê,ÔæâÔ(

coherent sheaf Ð²Ü»>̧ÔÞ°Ü»;¶Ó¶ê
cohomology çKÔKÞKÜKÒ°Ù̧Ô)à(

cohomology group ×²Ñ5è·êçKÔKÞKÜKÒ°Ù̧Ô
Cech cohomology çKÔKÞKÜKÒ°Ù·êæµóÚ
l-adic cohomology ¿ÐÓÙê l çKÔKÞKÜKÒ°ÙÔ

Cartesian cohomology4



coincide Þ́ê°Ü·;µÓ)Ôê(
cokernel 2·è°ấÙßà́Ü°Õ¶Ô)ÔæâÔ(,çK¿2·è°ấÙß
collect ÐKáµã)äâ(
collection Ð¹á¶ã)Ö(
column â·>5Ó̧Ô)à(

column rank 3·è°Ò·êÔ̧â·>5ÓKê
combination æµè5ã)Ö(
combinatorial æµè5ä́Ù)ê(,çKÞ°1́Ùà̧ØKè́Ù)ê(

combinatorial dimension ÞµÞ·Óæµè5ä́Ù
common Þ°*»J̧ã)ê(
commutative ×́<5ä́Ù)ê(,çKÞ5Ø̧ǾÙÑ́Ù)ê(

commutative diagram J·è°*́ÙÝ×́<5ä́Ù
commutative group ×²Ñ5ȩ̀Ô×́<5ä́Ùê
commutative ring ×5Ò×́<5ä́Ù

commutativity ×́<5ä́95ê)à(,çKÞ5Ø̧ǾÙÑ́95ê)à(
commutator Þ·×°ǗÙä̧ß)Ö(

commutator subgroup ×²Ñ5è·êÔ·>·×°ǗÙä̧ß
commute Þ́ê°×·<µã)Ôê(
compact 3̧×5á)ê(,çKÞ́°D·ç°ǾÙ)ê(
compactness 3°×́Ùá5ê)à(

compactness theorem Þ́*°D·ØÔ·3°×́Ùá5ê
compatible Þ́ê°Ù·,µÑ)ấÝ(,JKÐµÝ)ê(,çKÞ°D°Ø·1́ÙǗÙ)ê(
complement Þ·*°ǗÙÝ)ê(
complementary Þ·*°ǗÙÝ)ê(

complementary root *¹è¶*Þ·*°ǗÙÝ
complete Þ»*°Ü̧Ý)ê(

complete field +̧Ó¶ÔÞ»*°Ü̧Ý
complete intersection ×́J5�Þ»*°Ü̧Ý
complete linear system Þ·â²è¶Û¶êǗÙàµÐ̧è́ÙêÞ»*°Ü¶Þ¶ê
complete measure Þ́3̧ÔÞ»*°Ü¶Þ¶ê
complete ring ×5ÒÞ»*°Ü̧Ý
complete theory JKȩ̀ÔÞ»*°Ü¶Þ¶ê
complete variety Ù°è́Ùâ̧ÔÞ»*°Ü¶Þ¶ê

completely 1́*°ÜµÞ5ê)êÔä(
completely reducible Ḑè́ÙçÜ°Ò·Þ°èµÙ

completeness *°Ü°Þ5ê)à(
completion Ô·*°Ü̧Þ̧Ô)à(
complex Þ́Û°ÜKÜ)Ö(,çKÞ°D°Ü¶ç°á)Ö(

complex analytic space Þ¶è°×̧ÑÐ²à̧ǗÙǾÙÞ°è»;̧Ñ
complex cohomology çKÔKÞKÜKÒ°Ù̧ÔÞ°è»;¶Ñ¶ê
complex manifold Ù°è́Ùâ̧ÔÞ°è»;¶Ñ¶ê
complex multiplication ;¶ä¶ÜÞ°è»;̧Ñ
complex number Þ́á°ḐèÞ»è°;̧Ñ

component Þ·è°;́ÙÑ)Ö(
component-wise Ü°ä́ÙÞ·è°;́ÙÑ́ÙÝ

compose Þ·è°;́ÙÑ)Ốä(
composed Þ»è°;̧Ñ)ê(

composite Ḑè́Ùç)ê(,Ô·è°;̧Ņ̃Ô)à(
composite map Ô·â°J̧ç̧ÔÞ»è°;¶Ñ¶ê

composition æµè5ã)Ö(,Ô·è°;̧Ņ̃Ô)à(
composition of mappings Ô·è°;̧Ñ·êÔ·â°J̧çKê
composition of fields æµè5ã+̧ÓKê
composition series á́Ó°è·êÔ¶è°;µÑ

compute Þ°×·,µÑ)ä́â(
concept Þ5à̧×)Ö(
concern Þ́ê°Ù·×µá)Ôê(
conclude Þ·ÁÙç)Ốä(
conclusion Þ·á°ç̧à̧Ô)à(
concrete Þ5×̧*́Ù)ê(,çKà°ç°è¶ǾÙ)ê(
concurrent relation Ù·×·á*́J5ä́Ù
condition J°à·ÐÙ)Ö(
conductor Þ·à°×¶Ô)Ö(
cone ×̧è5Ø)Ö(
configuration J°æ5ȩ̀Ô)à(
confusion 1́Ü°15Ü)Ö(
congruence ×²ä́Ùä̧Ô)à(,çKà°2°è5Ð¶à°æ°Ù̧Ô)à(
congruent ×Käµã)ê(,çKà°2°è5Ð¶à°ǾÙ)ê(
conic ×̧è5Ø)Ö(
conjunction æµè5ã)Ö(,çKà°Ù5à°ç°æ°Ù°̧Ô)à(
conjugacy æ°Þ́ÙÓ5ê)à(

conjugacy class Þ·×°Ü¶ç¶êæ°Þ́ÙÓ5ê
conjugate æ̧Þ5Ó)ê(

conjugate elements ÐµŅ̃è́ÙÝæ°Þ5Ó́ÙÝ
conjugate fields +̧ÓKêæ°Þ5Ó́ÙÝ
conjugate subgroups J·ê×²Ñ5èKêæ°Þ5ÓKê

conjugation Ô·æ°Þ̧Ó̧Ô)à(
conjunction æµè5ã)Ö(
connected ç̧*́Ùè)ê(

connected component Þ·è°;́ÙÑç̧*́Ùè
connectedness principle ấç°èKßç°*́Ùè5ê
consequence Þ·á°ç̧à̧Ô)à(
consequently ;°êKæ̧Ð̧ÔÞ́6¶Ô,â·Ü;µß
consider Þ°â·9µß)ä́â(,Þ́ê°1Kàµß)Ôê(
consist Þ»è°;̧Ñ)ê(
consistent ấç°Ñ́Ù)ê(
constant ç̧Ñ5â·)Ö,ê(

constant field extension Ô·è°×̧Ņ̃Ô*¶Ü+°ÓµÔÔ·G°Ñ5ấÙÝ
constant polynomial DKǗÙàKÝç̧Ñ5â
constant sheaf Ð²Ü»>̧Ôç°Ñ5â̧Ô
constant term ÐµŅ̃èç̧Ñ5â·

constitute Þ°Ô·5µ¶Ô)ä́â(
construct 1Kàµ¶Ô)ä̧â(
constructible à́J̧ßǗÑ°à́9̧Ô

constructible set ç°Ñ5æ̧Ôà́J¶à¶êǗÑ°à́9̧Ô

coincide constructible5



construction 1°à́9̧Ô)à(
compass construction 1°à́9̧Ô1°â¶Ö°è·êÞ°×5Ò̧Ô
straightedge construction 1°à́9̧Ô1°â¶Ö°è·êá·è°2µÜ

contain ÞµÛ́ÙÜ)ÐµŅ̃è(,Þ·ǴÙã)ç°Ñ5æ̧Ô(
is contained Þ5Û̧Ü)Ô»ä(

contend ØKâµß)ä̧â(
content J¹Û¶ß)Ö(,J°Û5Ü̧Ô)à(
contention Ø·â²à̧Ô)à(
context Ô¶ç°*µè)Ö(,çKà°Ø¶ç°á°Ø)Ö(
continuation Ô·Þ°*·̧Û̧Ô)à(

analytic continuation Ô·Þ°*̧Û̧ÔÐ²à̧ǗÙǾÙê
continue Þ·Þ°*́Ù�)Ö(
continuous ȩ̀ǽÙã)ê(

continuous family Þ́*°Ḑ×̧Ôè°ǽÙä̧Ô
continuous function ä5à°ç°æ°Ù̧Ôè°ǽÙä̧Ô

contruction ;́55å)à(
contradiction á°ếÙȩ̀Ô)à(
contravariant çKà°Ø°ȩ̀Ô¿Õ·è°Ù̧Ðà°ǾÙ)ê(
convenient àK×·)ê(·
convention Þ»á°;̧Þ̧Ô)à(
converge Þ́ê°;·@µá)Ôê(
convergence Ốê°;·@°á5ê)à(

absolut convergence Ốê°;·@°á5êÞ»×°Ü¶Ø¶ê
conversely Ü°Ôµä¶�)êÔä(
convex ç̧Þ5è)ê(
convolution ;°è́ÙÛ̧Ô)à,ÔæâÔ(,çKà°ÑKÜ5æ°Ù̧Ô)à(
coordinate *́â5è)Ö(,çKÐKè°3́Ùà̧Ø̧Ô)à(

affine coordinates *́â5è́ÙÝÐ²ä́Ùà́9́ÙÝ
coordinate ring ×5ÒÔ·*́â5è́ÙÝ
homogeneous coordinates *́â5è́ÙÝÔKÞKÒµà́9́ÙÝ

coproduct Þ·Û°DµÜ̧Ôà́Ü°ÕµÙê)ÔæâÔ(,çK¿Þ·Û°DµÜ̧Ô
corresponding Þ·ê°Ð́ÙÝ)ê(
correspond Þ·ê°Ð́ÙÝ)Ốä(
correspondance J́Û°J¹Ñ¶ê)à,ÔæâÔ(
corrolary JKæ̧Ð̧Ô)à(
coset Þ·×°Ü̧ç̧Ô)à(,Ù̧Ó)ÔæâÔ(

coset representative Þ°Ù·FµÒÙ̧Ó
countable 1¶ßÞ°à́9̧Ô
covariant çK¿Õ·è°Ù̧Ðà°ǾÙ)ê(

covariant functor ä·à°ç°ØKèçK¿Õ·è°Ù̧Ðà°ǾÙ
covering ;́A5Ù)Ö(
Cramer�s rule ;°Ü·Üç°èµÞµè
cristalline cohomology çKÔKÞKÜKÒ°Ù·ê1°Ó¹Ü·×
criteria 1°×̧à́ÙÝ)Öôè(
criterion 1¹×·ß)Ö(,ç°è́ÙØ¶è°ÙKß)Ö(
crossed homomorphism ÔKÞKÞKè°ä́ÙÖ°ÝÞ»æ°Ü̧Ñ
cross ratio Ù·×·á;̧ä5Ü

cross section ×²ȩ̂�)Ö(
cubic Þ°â»ĢÑ)ê(

cubic curve â̧ç¹ÝÞ°â»ĢÑ
cubic extension Ô·è°×̧Ņ̃ÔÞ°â»G¶Ñ¶ê
cubic surface Þ́*°Ø̧×Þ°â»ĢÑ

cup-product Þ·Û°DµÜ·êáµä¶Ü
curve â̧ç¹Ý)Ö(,â²ç»>̧Ô)à(

affine curve â̧ç¹ÝÐ²ä́Ùà́Ù
dual curve â̧ç¹ÝÓ5Ð̧ǗÙ
elliptic curve â̧ç¹ÝÐ¶ǗD°ǾÙ
hyperelliptic curve â̧ç¹ÝỐD¶è°ÐµǗD°ǾÙ
non-singular curve â̧ç¹Ý�Ð×̧è́ÙÒ
plane curve â̧ç¹ÝÞ́Ù*Kè́Ù
projective curve â̧ç¹ÝD°èKÙ¶ç°ǾÙÑ́Ù

cusp ×¹Ó)Ö(
cuspidal ×»3́Ù)ê(

cuspidal cubic curve â̧ç¹Ý×»3́ÙÞ°â»ĢÑ
customary à̧Ô5Ò)ê(,Þ°ç»1̧Ü)ê(
cycle ÐKä̧ß)Ö(,ǽç°Ü5á)Ö(

n-cycle n ÐKä̧ß¿
cyclic Þ·â°2̧ǗÙ)ê(,ǽç°ǗÙ)ê(

cyclic group ×²Ñ5ȩ̀ÔÞ·â°2̧ǗÙê
cyclic extension Ô·è°×̧Ņ̃ÔÞ·â°2̧ǗÙê

cyclotomic ×·*°è5è́Ù)ê(,ǽç°ÜKØKÞ́Ù)ê(
cyclotomic extension Ô·è°×̧Ņ̃Ô×·*°è5è́Ùê
cyclotomic field +̧Ó¶Ô×·*°è5è́Ù
cyclotomic polynomial DKǗÙàKÝ×·*°è5è́Ù

D

data à°ê5à́ÙÝ)Öè(
Davenport theorem Þ́*°D·Ø3µÑ¶à°DKè°Ø
deal Þ́ê°â·Aµç)Ôê(

deal with Þ°Ø·DµÜ1°
decidable ;̧è́Ùâ·)ê(
decision procedure *́ÙØ·êÔ·Û°ȩ̀â̧Ô
decomposable Ḑè́Ùç)ê(
decompose Þ°ä̧èµç)ä́â(
decomposition Dµè5ç)Ö(

decomposition field +°ÓµÔDµè5ç
decomposition group ×²Ñ5è·êDµè5ç

Dedekind 3µÓµḉÙà°Ó)éÝäèØÙ(
Dedekind domain J°×5Ý3µÓµḉÙà°Ó
Dedekind ring ×5Ò3µÓµḉÙà°Ó
Dedekind zeta function ä5à°ç°æ°Ù·êÖµÙȩ̂Ð*¶Ü3µÓµḉÙà°Ó

deduction Ô·A̧ç̧Ô)à(

construction deduction6



deduction theorem Þ́*°D·ØÔ·Ô·A̧ç̧Ô
defect D°Ò̧Ý)Ö(
definable 2̧Ó́Ùè)ê(,à́J̧ßÜ°Ô·Ò°3̧ȩ̀Ô
define Þ·Ò°3́Ùè)Ốä(
defined Þ»Ò°3̧è)ê(
definite Þ°á»9̧Ý)ê(
definition Ô·Ò°3̧ȩ̀Ô)à(

definition field +°ÓµÔÔ·Ò°3̧ȩ̀Ô
definite form J·Ñ°à́Ùê×́95Ñ́Ùê1°Ô¶×°ÜµØ

deformation ấ55ê)à,ÔæâÔ(,3µäKè°Þ·æ°Ù̧Ô)à(
deformation theory JKè·êÔ̧ấ55ê

degenerate Þ°à»5̧ß)ê(
degree Þ·â²Ü̧Ô)à(

total degree Þ·â²Ü̧Ô;°Ü̧ǗÙê
degree of inseparability Þ·â²Ü·êÐ́ÙD°è́ÙÓ5ê

Del Pezzo surface Þ́*°Ø·×3µÜDµÖK
de-Morgan�s laws ×»GµÙ3µÔ¿ÞKè°Ò̧ß
denote Þ°á·>µµß)ä́â(
density æ°ä́Ùä5ê)à(

density theorem Þ́*°D·Øæ°ä́Ùä5ê
denumerable 1¶ßÞ°à́9̧Ô

denumerable set ç°Ñ5æ̧Ô1·êÞ°à́9̧Ô
departure Ù°ǽÙÐ̧Ô)à(
depend J̧Ü5Ù)ê(
dependence J°Ü5ê)à(
dependent J̧Ü5Ù)ê(

algebraically dependent J̧Ü5ÙÐ·Ü°2¶1°è́Ùê
depth â¹Þ¶ç)Ö(
de Rham complex Þ́Û°ÜKÜ3¶Ôȩ̀ÐÔÝ
derivation 2°Ö́Ùȩ̀Ô)à(
derivative à́Ò°Ö¶è¶ê)à(
derive Þ·ÁÙç)ä́â(

derived functor ä·à°ç°ØKèà́Ò°Ö̧è
derived series á́Ó°ȩ̀Ôà́Ò°Ö¶è¶ê
descending central series á́Ó°ȩ̀ÔÞ¶è°;̧Ö́ÙêÙKè¶Ó¶ê

descend ÙKèµÓ)Ḑâ(
descending chain condition J°à·ÐÙ*·è°*¶è¶êÙKè¶Ó¶ê

describe Þ°ȩ̂Ðµè)ä́â(
desirable ȩ̀æ5Ù)ê(
desired ȩ̀æ5Ù)ê(,Þ°Ñ»Ģ*)ê(

as desired ;·Þ°Ñ»Ģ*
detail D°ȩ̀Ø)Ö(
determinant çKæµÑ)Ö(,3¶Ø¶è°Þ́Ùà·à°Ø̧Ô)à(
determine çKÑµâ·)ä̧â(
diagonal Ð²Ü·Û°áKß)Ö(

diagonal element ÐµÑ·èÐ²Ü·Û°áKß
diagonal homomorphism ÔKÞKÞKè°ä́ÙÖ°ÝÔ·Ð²Ü·Û°áKß

diagonal map Ô·â°J̧ç·êÐ²Ü·Û°áKß
diagonal torus ØKè5áÐ²Ü·Û°áKà́Ù

diagonizable 1·èǗÛ°á5ß
diagonizable form J·Ñ°à́Ùê1·è·êǗÛ°á5ß
diagonizable group ×²Ñ5ȩ̀Ô1·è·êǗÛ°á5ß

diagram J·è°*́ÙÝ)Ö(,3́ÙÐ·Ò°ȩ̀Þ̧Ô)à(
diagram-chasing Þ°è°3·ãJ·è°*́ÙÞ́ÙÝ

diffeomorphism 3́ÙäµÐKÞKè°ä́ÙÖ°Ý)Ö(
differ *Kà¶Ô)ä̧â(,à́Ñ°3̧Ü)àä(

differ from *Kà¶ÔÞ
difference Ô¶Ñ°3µÜ)Ö(

difference equation Þ́*°Õ̧Ð·êÔ¶ä°èµ*́ÙÝ
difference polynomial DKǗÙàKÝÔ¶ä°èµ*́ÙÝ

different 3́Ùäµèµà°Ø)Ö(
differentiable 3́Ùäµè¶à°æ°Ù·1́ÙǗÙ)ê(
differential 3́Ùä¶è¶à°æ°Ù̧ÐÜ)Ö(

differential geometry 2µÐKÞ¶Ø°è́9̧Ô3́Ùäµè¶à°æ°Ù̧ÐǗÙê
Kahler differential 3́Ùäµè¶à°æ°Ù̧ÐÜç¶Ü¶è
sheaf of differentials Ð²Ü»>·ê3́Ùäµè¶à°æ°Ù̧ÐǗÙÝ

dihedral group ×²Ñ5è·ê3́ÙÐµÓµè,×²Ñ5è·ê*°JµÙÔ·DµÐKê
dilitation ỐJ°D·,°Ø5ê)à(
dimension ÞµÞ·Ó)Ö(

dimension shifting Ô²Ö̧×·êÞµÞ·3́ÙÝ)ÔæâÔ(
relative dimension ÞµÞ·ÓÙ·×²á́Ù

Diophantine equation Þ́*°Õ̧Ð̧Ô3́9Kä·à°ǾÙê
direct Ù̧*̧è)ê(,Ù̧*́Ùè)ê(

directed family Þ́*°Ḑ×̧ÔÞ°Û»5¶à¶ê
direct limit 2°Ñ5ÜÙ̧*̧è
direct product Þ·Û°DµÜ̧ÔÙ°*̧ȩ̀Ô
direct spanning D°è́Ù+̧ÔÙ°*́Ùȩ̀Ô
direct sum á°Û5ÝÙ̧*̧è

Dirichlet 3́Ùè́Û°Ü¶Ô)éÝäèØÙ(
Dirichlet minimum principle ấç°èKßÔ·>́Ö°â̧è́95ê

*¶Ü3́Ùè́Û°Ü¶Ô
Dirichlet theorem Þ́*°D·Ø3́Ùè́Û°Ü¶Ô

discrete 1̧Ó́ÙÓ)ê(
discrete valuation Ô·â²ȩ̀Û̧Ô1°Ó́ÙÓ̧Ô
discrete valuation ring ×5ÒÔ·â²ȩ̀Û̧Ô1°Ó́ÙÓ̧Ô

discriminant 3́á°ç°è́ÙÞ́Ùà·à°Ø̧Ô)à(
discussion 3́95ß)Ö(
disjunction 1°èµȩ̀Ô)à(,3́á°Ù5à°ç°æ°Ù̧Ô)à(
distinguished Þ°Ù»×̧Ó)ê(
distributivity D́<5Ò)Ö(
direction ;́55ß)Ö(
discuss 3̧ß)ä̧â(
disjoint Ö̧è)ê(

disjoint union Ð́×5ÓÖ̧è

defect disjoint7



linearly disjoint Þ»ä°ȩ̀ÓǗÙàµÐ̧è́Ùê
disk ấ25Ü)Ö(,3́Ùá°ç)Ö(
distinct *Kà́ÙÝÖ¶ÔÞ́6¶Ô
distinction Ô·Ñ°×̧à̧Ô)à(
distinguish Þ·Ñ°×́Ùß)Ốä(,Þ·Ñ°3́ÙÜ)Ốä(
divide Þ°×·<µç)ä́â(

division ring ×5ÒấÝ×́<5ç
divisible ×̧ǗÙç)ê(
divison algebra Ð·Ü°2¶1°ȩ̀ÔấÝ×́<5ç
division ring ×5ÒấÝ×́<5ç
divisor Þ°×·<µç)Ö(

ample divisor Þ°×·<µçè°×·ÑÙ̧Ó·Ù́Ý
divisor class group ×²Ñ5è·êÞ·×°Ü°çKêÔ·Þ°×·<°ḉÙÝ
effective divisor Þ°×·<µçÙ̧ấÙÜ
greatest common divisor Þ°×·<µçÞ°*»J̧ãÞµè·1́Ù
locally principal divisor Þ°×·<µçȩ̀Ð*́Ù1°Ð¹ä¶ßÞ°çKÞ́Ù
prime divisor Þ°×·<µçè́Ð*Kà́Ù
special divisor Þ°×·<µçÞ°Ù»×̧Ó
very ample divisor Þ°×·<µçè°×·ÑÙ̧Ó·Ù́ÝÞ°Ð¹Ó
zero divisor Þ°×·<µçÐ¶ä¶á

domain J°×5Ý)Ö(
Dedekind domain J°×5Ý3µÓµḉÙà°Ó
integral domain J°×5Ý*°ÜµÞ5ê
unique factorization domain J°×5ÝD°è́Ùç5ê×·Ó

â¶è°;́Ù
dominant *KÜµØ)Ḑâ(

dominant morphism ÞKè°ä́ÙÖ°Ý*KÜµØ
dominant rational map Ô·â°J̧ç̧Ôè·æ°ÙKà̧ǗÙê*KÜ¶Ø¶ê

dot à°ç»3̧Ô)à(
double ;̧ä5Ü)ê(

double coset Þ·×°Ü̧ç̧Ôà́Ü°ÕµÙê;°ä5Ü̧Ô
double line Ù̧*̧è;̧ä5Ü

doubly 1°Ð¹ä¶ß;̧ä5Ü
doubly transitive ÙKæµÐ;́ä°Ü·Ù́Ý)ÔæâÔ(

downwords ;°Ü·DµÙÞ·8̧Ô
dual 35Ð̧ǗÙ)ê(

dual basis 1̧á́Ùá35Ð̧ǗÙ
dual module ÞKÓ5Ü35Ð̧ǗÙ
dual numbers Þ́á°Ḑè́ÙÝ35Ð̧Ǘ9́ÙÝ
dual space Þ¶è°×·Ñ35Ð̧ǗÙ

duality 35Ð̧Ǘ95ê)à(
double ;̧ä5Ü)ê(

double point à°ç»3̧Ô;°ä5Ü̧Ô
doubly D·â²Þ·Ù́Ý)êÔä(

doubly periodic function ? ä5à°ç°æ°9̧Ô;°ä5Ü·êÞ·×²ÖKè
dual 35Ð̧ǗÙ)ê(

dual curve â̧ç¹Ý35Ð̧ǗÙ

dual numbers Þ́á°Ḑè́ÙÝ35Ð̧Ǘ9́ÙÝ
dual projective space Þ¶è°×̧ÑD°èKÙ¶ç°ǾÙÑ́Ù35Ð̧ǗÙ

duality 35Ð̧Ǘ95ê)à(
dualizing sheaf Ð²Ü»>̧ÔÞ°Ó̧Ð¶Ü¶ê)ÔæâÔ(
duplication *́Û°D5Ü)Ö(
Dynkin diagram J·è°*́ÙÝ3́à°ḉÙß

E
each ;¹Ü,;̧Ü¿)éÞ(
easily 1°à̧çµÜ)êÔä(
easy ç·Ü)ê(
effaceable 1·èÞ°×́Ùç̧Ô)ê,ÔæâÔ(
effect Ô·*°Ḑâ̧Ô)à(
effective Ù̧ấÙÜ)ê(,Ð¶ä¶ç°ǾÙÑ́Ù)ê(

effective divisor Þ°×·<µçÙ̧ấÙÜ
efficient Ù̧ấÙÜ)ê(
eigenvalue â¶è¶�â·æ°Þ́Ù
eigenvector Õ¶ç°ØKèâ·æ°Þ́Ù
Eisenstein criterion 1¹×·ßÐ·Ù°Ö¶à°*°Ø·Ù°Ùß

either A or B )Ð5Ü̧Ý�¹Ð*°àµÙÔ¶Ý( B ÐK A
element ÐµŅ̃è)Ö(

identity element ÐµŅ̃èÙ°×́ÙÓ̧Ô
infinitessimal element ÐµŅ̃èÖ·â²è5è́Ù
intergral element ÐµŅ̃è*̧ÜµÝ
invertible element ÐµŅ̃èÔ̧ä́Ù�
irreducible element ÐµŅ̃èÐ́ÙḐè́Ùç
maximal element ÐµŅ̃èÞµè·1́Ù
minimal element ÐµŅ̃èÞ́Ö°â̧è́Ù
negative element ÐµŅ̃è*°ǗÙǗÙ
nilpotent element ÐµŅ̃èÐ²ä́Ùá́Ù
positive element ÐµŅ̃è×́95Ñ́Ù
prime element ÐµŅ̃¶èè́Ð*Kà́Ù
primitive element ÐµŅ̃èç̧Ó5Ý
separable element ÐµŅ̃èḐè́ÙÓ
transcendental element ÐµŅ̃èà·â²Ü¶Ô

elementarily 1́ÙáKÓ́95ê)êÔä(
elementarily equivalent structures Þ́Ñ°à́ÙÝ*°ç5ǗÙÝ

1́ÙáKÓ́95ê)ÐÕÐµÜµÞ¶à°Ø̧è́Ùê(
elementary Ù°áKÓ́Ù)ê(,ÐµÜµÞ¶à°Ø̧è́Ù)ê(

elementary extension Ô·è°×̧Ņ̃ÔÙ°áKÓ́Ùê
elementary matrix Þ·Ø°è́Ùæ̧ÔÙ°áKÓ́Ùê
elementary statement Ø·â²à̧ÔÙ°áKÓ́Ùê
elementary substructure J·êÞ́Ñ°à¶ÔÙ°áKÓ́Ù
elementary symmetric polynomials DKǗÙàKÞ́ÙÝ

á́ÙÞ¶Ø°è́9́ÙÝÙ°áKÓ́9́ÙÝ
elementwise ÐµŅ̃è¿ÐµŅ̃è

disk elementwise8



elimination ×́<5å)Ö(
elimination of quantifiers ×́<5å;·>̧ếÙÝ
elimination theorey JKè·êÔ·×́<5å

elliptic Ð¶ǗD°ǾÙ)ê(
elliptic curve â̧ç¹ÝÐ¶ǗD°ǾÙ
elliptic function ä5à°ç°æ°Ù̧ÔÐ¶ǗD°ǾÙê
elliptic ruled surface Þ́*°Ø̧×Ð¶ǗD°ǾÙÞ°á»è°2̧Ü
elliptic surface Þ́*°Ø̧×Ð¶ǗD°ǾÙ

embed Þ°*·;µß)ä́â(
embedded point à°ç»3̧ÔÞ°*»;¶à¶ê

embedding *́;5ß)Ö(
embedding problem 1°â̧Ù·ê*́;5ß

empty èµÙç)ê(
empty set ç°Ñ5æ̧ÔèµÙç̧Ô

end áKã)Ö(
endomorphism Ð¶à°3KÞKè°ä́ÙÖ°Ý)Ö(

nilpotent endomorphism Ð¶à°3KÞKè°ä́ÙÖ°ÝÐ²ä́Ùá́Ù
semisimple endomorphism Ð¶à°3KÞKè°ä́ÙÖ°Ý

Ḑ*5ØÜ°Þ¶×±æ̧Ô
unipotent endomorphism Ð¶à°3KÞKè°ä́ÙÖ°ÝÐ5à́ÙDKØ¶à°ǾÙ

enlargement Ô·Ò°3̧Ü̧Ô)à(
Enrique surface Þ́*°Ø·×Ð¶à°è́Ùç
entire *̧ÜµÝ)ê(

entire function ä5à°ç°æ°Ù̧Ô*°ÜµÞ̧Ô
entire ring J°×5Ý*°ÜµÞ5ê

epimorphism Ð±D́ÙÞKè°ä́ÙÖ°Ý)Ö(
equal *̧Õ¶Ô)ê(

equal to *̧Õ¶ÔÜ°
equality *́Õ°ÙKß)Ö(
equidimensional *°ÕµÔÞµÞ·Ó
equivalence *°ḉÙÜ5ê)à(

equivalence class Þ·×°Ü¶ç¶ê*°ḉÙÜ5ê
equivalence relation Ù·×·á*°ḉÙÜ5ê

equivalent *̧ç5Ü)ê(
equivalent norms àKè°ÞKê*°ç5ÜKê
equivalent places Ð²ȩ̂è́ÙÝ*°ç5ǗÙÝ
equivalent valuations Ô·â²ȩ̀ÛKê*°ç5ÜKê

equivalently Ü°×́<5ä́Ùß)êÔä(
especially 1́Þ°Ù»×̧Ó)êÔä(
essential Þ·Ô5ếÙ)ê(
essentially Ü°Þ·â²+¶Ô)êÔä(,1°ấĢèK)êÔä(
estimate Ô·â²ȩ̀Û̧Ô)à(
estimate Þ·â²è́Ù�)Ốä(
�etale Ḑè5+)ê(

�etale cohomology çKÔKÞKÜKÒ°9̧ÔD°è5+̧Ô
�etale covering ;́A5ÙḐè5+
�etale morphism ÞKè°ä́ÙÖ°ÝḐè5+

�etale topology ØKDKÜKÒ°Ù̧ÔD°è5+̧Ô
Euclid ÐKç°ǗÙÓµá)éÝäèØÙ(

Euclid algorithm Þ·ê°;KßÐKç°ǗÙÓµá
Euler ÐKÙ°Ü¶è)éÝäèØÙ(

Euler characteristic Ð́ä°Ù5ßÐKÙ°Ü¶è
Euler function ä5à°ç°æ°Ù·êÐKÙ°Ü¶è
Euler�s lemma Ü¶>·êÐKÙ°Ü¶è
Euler phi function ä5à°ç°æ°Ù·êä́Ù*¶ÜÐKÙ°Ü¶è

evaluate Þ°×·,µÑâ¶è¶�
evaluation ×́,5Ñâ¶è¶Ú
even Ö5Ò́Ù)ê(

even permutation J°Þ5ȩ̀ÔÖ5Ò́Ùê
even though Ð·ãâ·ÜD́Ù*¶¿

even Ð²ä́<5)Þç(
everywhere 1°Û̧ÜÞ̧çKÝ
exact Þ°Ó»9̧ç)ê(

short exact sequence á́Ó°ȩ̀ÔÞ°Ó»9¶ç¶êç°æ̧ȩ̀Ô
exactly 1°Ó́95ç)êÔä(
exactness 3́95ç)Ö(
example 3»Ò°Þ̧Ô)à(
exceptional ÙKæµÐÓ¹ä¶ß

exceptional curve â̧ç¹ÝÙKæµÐÓ¹ä¶ß
exceptional polynomial DKǗÙàKÝÙKæµÐÓ¹ä¶ß

exchange principle â¶ç°èKßÔ·Ô·×°Ü̧ä̧Ô
exercise J·è°2́ÙÜ)Ö(
exist ç̧Ù·Ý)ä̧â(

there exists ç̧Ù·Ý)ä̧â(
existence ḉ95Ý)Ö(
existentially closed á̧Ò5èÙµ*́Ùê
expansion D́J5×·)Ö(
explicitly 1°Ð¹ä¶ßÞ°ä¹ȩ̀*
exponent Þ·â²è́Ù�)Ö(
exponential Þ·â²è́ÙÛ́Ù)ê(
exponentiation Ô·â²Ü̧Ð̧Ô1°×¶Ö°ç̧Ô
express Þ°Ñ·8µÐ)ä́â(
expression 1́85Ù)Ö(
extend Þ·è°×́ÙÑ)Ốä(
extension Ô·è°×̧Ņ̃Ô)à(

algebraic extension Ô·è°×̧Ņ̃ÔÐ·Ü°2¶1°è́Ùê
cyclic extension Ô·è°×̧Ņ̃ÔÞ·â°2̧ǗÙê
cyclotomic extension Ô·è°×̧Ņ̃Ô×·*°è5è́Ùê
finite extension Ô·è°×̧Ņ̃ÔáKä́Ùê
Galois extension Ô·è°×̧Ñ·ê2̧Ü5Ð̧Ô
infinite extension Ô·è°×̧Ņ̃ÔÐµÙà°áKä́Ùê
integral extension Ô·è°×̧Ņ̃Ô*°ÜµÞ̧Ô
normal extension Ô·è°×̧Ņ̃ÔàKè°Þ̧ǗÙê
purely transcendental extension Ô·è°×̧Ņ̃ÔD°è́ÙÓ̧Ô
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1°Ø̧Ô±ȩ̀Ô
purely transcendental extension Ô·è°×̧Ņ̃Ôà·â²Ü̧Ô

1°Ø̧Ô±ȩ̀Ô
radical extension Ô·è°×̧Ņ̃Ô*̧è°*Kà́Ùê
separable extension Ô·è°×̧Ņ̃ÔD°è́ÙÓ̧Ô
separably generated extension Ô·è°×̧Ņ̃ÔàKæ¶è¶ê

1́ä°è́ÙÓ5ê
simple extension Ô·è°×̧Ņ̃ÔD°*5Ø̧Ô
simple transcendental extension Ô·è°×̧Ņ̃Ôà·â²Ü̧Ô

D°*5Ø̧Ô
subextension J·êÔ·è°×̧Ņ̃Ô
transendental extension Ô·è°×̧Ņ̃Ôà·â²Ü̧Ô

extract ÞKǽÙÐ)Ốä(,Þ°×·<µå)ä́â(
extreme ḉÙæKß)Ö(,ḉÙæKà́Ù)Ö(

exteme point à°ç»3·êḉÙæKß
extremely 1°ÙKêµè)êÔä(
exterior ×́ÙæKà́Ù)ê(

exterior algebra Ð·Ü°2¶1°ȩ̀Ô×́ÙæKà́Ùê
exterior power ×¶Ö°ç̧Ô×́ÙæKà́Ùê

F
fact â»Ñ°3̧Ô)à(
factor 2KèµÝ)Ö(

factor group ×²Ñ5è·êÞ̧à̧Ô
factor module ÞKÓ5ÜÞ̧à̧Ô
factor ring ×5ÒÞ̧à̧Ô
factor space Þ¶è°×·ÑÞ̧à̧Ô

factor Þ°ä̧èµç)ä́â(
factorial 1·â·ÜD°è́Ùç5ê×·Óâ¶è°;́Ùê
factorization Dµè5ç)Ö(

unique factorization Dµè5ç×·Óâ¶è°;́Ù
faithful à¶Ð±Þ̧ß)ê(

faithfully flat *̧Ø5×·1°à¶Ð±Þ̧à5ê
faithful functor ä·à°ç°ØKèà¶Ð±Þ̧ß

familiar with Þ5Ó̧â)Ô»ä(
family Þ́*°Ḑ×̧Ô)à(

flat family Þ́*°Ḑ×̧Ô*°Ø5×̧Ô
far ȩ̀×Kç)ê(

far left ç̧æ¶Ô+°Þ̧ÐǗÙ
far right ç̧æ¶ÔÙ°Þ̧à́Ù

feed-back Ô¶6µß×KÖµè
feeling Ô·è°2̧*̧Ô)à(
Fermat ä¶è°Þ̧Ô)éÝäèØÙ(

Fermat curve â²ç¹Ýä¶è°Þ̧Ô
Fermat hyper surface Þ́*°Ø̧×â·Ü*¶Üä¶è°Þ̧Ô

Fermat�s problem 1°â̧Ù·êä¶è°Þ̧Ô
Fermat surface Þ́*°Ø·×ä¶è°Þ̧Ô
Fermat�s theorem Þ́*°D·Øä¶è°Þ̧Ô

fiber, fibre á́ÙÑ)Ö(
fiber product Þ·Û°DµÜ·êá́ÙÑ

field +̧Ó¶Ô)Ö(
algebraically closed field +̧Ó¶Ôá̧Ò5èÐ·Ü°2¶1°è́Ùê
algebraic number field +°ÓµÔÞ́á°Ḑè́ÙÝÐ·Ü°2¶1°è́9́ÙÝ
field of definition +°ÓµÔÔ·Ò°3̧ȩ̀Ô
field extension +°ÓµÔÔ·è°×̧Ņ̃Ô
finite field +̧Ó¶ÔáKä́Ù
formally real field +̧Ó¶ÔÞ·>̧*́ÙäKè°Þ̧ǗÙê
Galois field +°ÓµÔ2̧Ü5Ð̧Ô
perfect field +̧Ó¶ÔÞ°*»Û°Ü̧Ü
prime field +̧Ó¶Ôè́Ð*Kà́Ù
quadratic field +̧Ó¶Ôè́15ấÙ
quotient field +°ÓµÔÔ·>̧àKê

filter Þ·á°àµß)Ö(,ä́Ü°Øµè)Ö(
filtration á́@5ß)Ö(,ä́Ü°Ø°è·æ°Ù̧Ô)à(
final áKä́Ù)ê(

final object â¶æ¶ÝáKä́Ù
finally Ü°Ņ̃áKã)êÔä(
find ÞKæµÐ)ä̧â(
fine â̧Ó́Ùß)ê(

fine moduli variety Ù°è́Ùâ·êÞ́è°ç̧Ýâ²Ó́Ùà̧Ô
fine resulution Ô·J̧ȩ̀Ôâ²Ó́Ùà̧Ô

finite áKä́Ù)ê(
finite dimensional Þ́>µµÞ·ÓáKä́Ù,1·â·ÜÞµÞ·ÓáKä́Ù
finite extension Ô·è°×̧Ņ̃ÔáKä́Ùê
finite field +̧Ó¶ÔáKä́Ù
finite morphism ÞKè°ä́ÙÖ°ÝáKä́Ù
finite number Þ́á°ḐèáKä́Ù
finite sequence á́Ó°ȩ̀ÔáKä́Ùê
finite set ç°Ñ5æ̧ÔáKä́Ùê
finite type ǾD5ááKä́Ù

finitely Ü°Ņ̃áKã)êÔä(
finitely generated àKæ̧èáKä́Ùê
finitely presented Þ5æ̧ÒáKä́Ùê

finish Þ°á·9µÝ)ä́â(
first çKÓµÝ;¹Ü,è́Ð*Kß)ê(
fit Þ·ê°Ð́ÙÝ)Ốä(
Fitting ideal Ð́ÙÓµÐ·Üä́ÙǾÙà°Ò
five ×̧Þµ*)éÞ(,×²Þ́,̧Ô)éÞ(

five lemma ÜµÞ·êÔ·×²Þ́,̧Ô
fixed ç̧Ñ5â·)ê(

fixed field +°ÓµÔ*¶Ñ¶ê
fixed point à°ç»3·ê*¶Ñ¶ê
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flabby ȩ̀ä¶Ô)ê(
flabby sheaf Ð²Ü»>̧Ôȩ̀ä̧Ô

flag 3¶Ò¶Ü)Ö(
flag variety Ù°è́Ùâ·ê3°2̧ǗÙÝ

flasque ȩ̀ä¶Ô)ê(
flasque sheaf Ð²Ü»>̧Ôȩ̀ä̧Ô

flat *̧Ø5×·)ê(
flat base extension Ô·è°×̧Ñ·ê1̧á́Ùá*°Ø5×̧Ô
flat family Þ́*°Ḑ×̧Ô*°Ø5×̧Ô
flat module ÞKÓ5Ü*̧Ø5×·
flat morphism ÞKè°ä́ÙÖ°Ý*̧Ø5×·
flat sheaf Ð²Ü»>̧Ô*°Ø5×̧Ô

flatness *°ǾÙ×5ê)à,ÔæâÔ(
follow àKÑµâ·)ä̧â(

it follows àKÑµâ·)ä̧â(
following 1°Ô·Þ°*́ÙÛµà5)êÔä(

the following Ô·1̧Ð,Ô·1̧Ð́ÙÝ
for â²Ñ5è)ÞÙ(,Þ́D°àµÙ)ÞÙ(

for each Ü°Û̧ÜÐ¶×̧ÓÞ́
for all Ü°Û̧Ü)êÔä(
for all ... we have Ü°Û̧Ü...Þ́ê°ç·9µÝ
for any n *¶Ô5Ð n Ü°Û̧Ü
for every Ü°Û̧Ü
for example Ü°Ó»Ò°Þ̧Ô)êÔä(
for instance Ü°Ó»Ò°Þ̧Ô)êÔä(
for simplicity Ü°*µÝD·*°Ø5ê

forgetful functor ä·à°ç°ØKè*́Û°×̧Ô
form æ5ȩ̀Ô)à(,J·Ñ°à́Ùê)à(
form ÙKæµè)ä̧â(,Þ°Ô·5¶Ô)ä́â(
formal äKè°Þ̧ǗÙ)ê(

formal completion Ô·*°Ü̧Þ̧ÔäKè°Þ̧ǗÙê
formal derivative à́Ò°Ö¶è¶êäKè°Þ̧ǗÙê
formal function ä5à°ç°æ°Ù̧ÔäKè°Þ̧ǗÙê
formal neighborhood á°Ñ́ÙŅ̃ÔäKè°Þ̧ǗÙê
formal power series Ø5è×²Ö̧çKêäKè°Þ̧ǗÙ
formal scheme á°ÛµÙÞ̧ÔäKè°Þ̧ǗÙê

formula à»á°×̧Ô)à(
formulate Þ°à·Aµ×·)ä́â(

from the definition ÞµÔ·Ô·Ò°3̧ȩ̀Ô)êÔä(
from this Þ́6¶Ô

Fourier ä5è°Ù¶Ô)éÝäèØÙ(
Fourier coefficient Þ°ç·3µÝä5è°Ù¶Ô
Fourier transform Ô·ê°Þ̧è·êä5è°Ù¶Ô

fourth è°Ñ́ÙấÙ)ê(
fraction *¶Ñ¶è)Ö(
fractional *̧Ñ5è)ê(

fractional ideal Ð́ÙÓµÐ̧Ü*̧Ñ5è

fractional linear transformation ä5à°ç°æ°Ù̧ÔǗÙàµÐ̧è́Ùê
*°Ñ5ȩ̀Ô

Frattini ä°ȩ̀ǾÙà́Ù)éÝäèØÙ(
Frattini cover ;́A5Ùä°ȩ̀ǾÙà́Ù
Frattini ideal Ð́ÙÓµÐ·Üä°ȩ̀ǾÙà́Ù

free ×̧ä°*́Ù)ê(
free abelian group ×²Ñ5ȩ̀ÔÐ·1µǗÙê×̧ä°*́Ùê
free group ×²Ñ5ȩ̀Ô×̧ä°*́Ùê
free module ÞKÓ5Ü×̧ä°*́Ù
free resolution Ô·J̧ȩ̀Ô×̧ä°*́Ùê
free variable Þ́*°J·@¶Ô×̧ä°*́Ù

frequently Ü°ấJ́ÙÝç°èKÑKê,Ü°ấJ́ÙÝJ°Û5äKê
Frobenius ä°èK1¶à°Ù5á

Frobenius automorphism Ô̧ÐKØKÞKè°ä́ÙÖ°Ý*¶Ü
ä°èK1¶à°Ù5á

Frobenius endomorphism Ô̧Ð¶à°3KÞKè°ä́ÙÖ°Ý*¶Ü
ä°èK1¶à°Ù5á

Frobenius isogeny Ð́ÙÖKÒ¶à°Ù·êä°èK1¶à°Ù5á
Frobenius morphism ÞKè°ä́ÙÖ°Ýä°èK1¶à°Ù5á
Frobenius reciprocity law ×¹çÔ·Ô²Ó̧Ó́9Õê*¶Ü

ä°èK1¶à°Ù5á
from Þ́

from one into the other ÞµÐ¶×̧ÓÜ̧Ð·×µè
front

in front of Ǘä°àµÙ)êÔä(
full Þ̧ÜµÐ)ê(

full detail Þ°�ÐÔ·D°ȩ̀ǾÙÝ
in full 1́Þ°�ÐK)êÔä(

function ä5à°ç°æ°Ù̧Ô)à(
function field +°ÓµÔä5à°ç°æ°ÙKê
rational function ä5à°ç°æ°Ù̧Ôè·æ°ÙKà̧ǗÙê

functional ä5à°ç°æ°ÙKà̧Ü)Ö(
functional equation Þ́*°Õ̧Ð̧Ôä5à°ç°æ°ÙKà̧ǗÙê

functor ä·à°ç°ØKè)Ö(
additive functor ä·à°ç°ØKè×́15è́Ù,ä·à°ç°ØKèÐ̧Ó́ÙǾÙÑ́Ù
adjoint functor ä·à°ç°ØKèÞ°æ¹ȩ̀ã
derived functor ä·à°ç°ØKèà́Ò°Ö̧è
effaceable functor ä·à°ç°ØKè1·èÞ°×́Ùç̧Ô
faithful functor ä·à°ç°ØKèà¶Ð±Þ̧ß
functor of points ä·à°ç°ØKèÔ·@°ç»3Kê
left exact functor ä·à°ç°ØKèÞ°Ó»9̧çÞ́+°Þ¹ÐÜ
representable functor ä·à°ç°ØKè1·èÔ·F̧Ò̧Ô

right exact functor ä·à°ç°ØKèÞ°Ó»9̧çÞ́ÙÞ́Ùß
functorial ä5à°ç°ØKè°Ù̧ÐǗÙ)ê(
fundamental Ù°áKÓ́Ù)ê(

fundamental group ×²Ñ5ȩ̀ÔÙ°áKÓ́Ùê
further Ô̧Ü°Ð̧Ô)êÔä(,àKá̧ã)ê(
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furthermore Ù¶ê¶èâ·Ü;µß
furtherst ȩ̀×Kç1°ÙKêµè

G
Galois 2̧Ü5Ð̧Ô)éÝäèØÙ(

Galois action D°â»<̧ê2̧Ü5Ð̧Ô
Galois cohomology çKÔKÞKÜKÒ°Ù·ê2̧Ü5Ð̧Ô
Galois extension Ô·è°×̧Ñ·ê2̧Ü5Ð̧Ô
Galois group ×²Ñ5è·ê2̧Ü5Ð̧Ô
Galois theory JKè·ê2̧Ü5Ð̧Ô

gap ǗG5Ù)Ö(,×¶á¶è)Ö(
there is a gap in the proof Ô·ÔKÛ̧×̧ÔÜKç̧Ô1°×̧áµè

Gauss 2̧Ð5á)éÝäèØÙ(
Gauss lemma Ü¶>·ê2̧Ð5á
Gauss sum á°Û5Ý2̧Ð5á
Gaussian integers *°ÜµÞµÙ2̧Ð5á

general ;°Ü̧ǗÙ)ê(
general case Þ́ç°è¶Ô;°Ü̧ǗÙ
general linear group ×²Ñ5ȩ̀ÔǗÙàµÐ̧è́Ùê;°Ü̧ǗÙê
general polynomial DKǗÙàKÝ;°Ü̧ǗÙ
general position Þ·F̧Ñ;°Ü̧ǗÙ
without loss of generality 1°ǗÙÔ·Ò°1̧Ü·êÔ·;°Ü̧Ǘ95ê

generalization Ô·Û°Ü̧Ü̧Ô)à(
generate ÙKæµè)ä̧â(
generalize Þ·Û°ǗÙÜ)Ốä(
generator ÙKæµè)Ö(
generic ÙKæµè)ê(

generic point à°ç»3̧ÔÙKæ¶è¶ê
generic smoothness ×²Ü̧ç5êÙKæ¶è¶ê

genus 2¶Ö·â)Ö(
arithemtic genus 2¶Ö·âÐ²è́ê°ÞµǾÙ
geometric genus 2¶Ö·â2µÐKÞ¶Ø°è́Ù

geometric 2µÐKÞ¶Ø°è́Ù)ê(
geometrically integral scheme á°ÛµÙÞ̧Ô*°ÜµÞ̧Ô

1°Ð¹ä¶ß2µÐKÞ¶Ø°è́Ù
geometrically irreducible scheme á°ÛµÙÞ̧ÔÐ́Ù

D°è́Ùç̧Ô1°Ð¹ä¶ß2µÐKÞ¶Ø°è́Ù
geometrically reduced scheme á°ÛµÙÞ̧ÔÞ°æ»Þ°æ¶Þ¶ê

1°Ð¹ä¶ß2µÐKÞ¶Ø°è́Ù
geometrically regular è°Ò5Ü̧è́Ù1°Ð¹ä¶ß2µÐKÞ¶Ø°è́Ù
geometric genus 2¶Ö·â2µÐKÞ¶Ø°è́Ù

geometry 2µÐKÞ¶Ø°è́9̧Ô)à(
germ à¶Ñ¶Ø)Ö(
get Þ°ç·1µÜ)ä́â(
give àKêµß)ä̧â(

give rise ÞµÑ́ÙÐǗÙÓµÙ

we are given à°ê5à́ÙÝÜ̧à5
global 2°ÜK1̧ǗÙ)ê(

global deformation ấ55ê2°ÜK1̧ǗÙ
global field +̧Ó¶Ô2°ÜK1̧ǗÙ
global section ×²ȩ̂�2°ÜK1̧ǗÙ

glue Þ·Ó°1́Ùç)Ốä(
gluing, glueing Ô·Ó°1̧ç̧Ô)à(
go ÔKÜµ�)ä̧â(
Goedel 2µÙÓµÜ)éÝäèØÙ(

Goedel completeness theorem Þ́*°D·ØÔ·,°ÜµÞ5ê
*¶Ü2µÙÓµÜ

Goedel number Þ́á°D·è2µÙÓµÜ
Goedel numbering Þ́á°D5è2¶ÙÓµÜ

good ØKÑ)ê(
greatest common divisor Þ°×·<µçÞ°*»J̧ãÞ°è·1́Ù

graded Þ°Ó¹ȩ̀Ò)ê(
graded module ÞKÓ5ÜÞ°Ó¹ȩ̀Ò
graded ring ×5ÒÞ°Ó¹ȩ̀Ò

graph 2°ȩ̀ã)Ö(
Grassman algebra Ð·Ü°2¶1°è·ê2°è·á°Þ̧ß
greatest common divisor Þ°×·<µçÞ°*»J̧ãÞµè·1́Ù
Grothendick 2°èKØ¶à°3́Ùç)éÝäèØÙ(

Grothendick group ×²Ñ5è·ê2°èKØ¶à°3́Ùç
group ×²Ñ5ȩ̀Ô)à(

abelian group ×²Ñ5ȩ̀ÔÐ·1µǗÙê
additive group ×²Ñ5ȩ̀Ô×́15è́Ùê)ÐÕÐ²Ó́ÙǾÙÑ́Ùê(
alternating group ×²Ñ5è·ê×́<5ä́Ùß
cyclic group ×²Ñ5ȩ̀ÔÞ·â°2̧ǗÙê
diagonizable group ×²Ñ5ȩ̀Ôà́J¶à¶êÜ°ǗÛ°á5ß
divisible group ×²Ñ5ȩ̀Ô×²ǗÙç̧Ô
factor group ×̧Ñ5è·êÞ̧à̧Ô
finitely generated group ×²Ñ5ȩ̀ÔàKæ¶è¶êáKä́Ùê
free group ×²Ñ5ȩ̀Ô×̧ä°*́Ùê
fundamental group ×²Ñ5ȩ̀ÔÙ°áKÓ́Ùê
Galois group ×̧Ñ5è·ê2̧Ü5Ð̧Ô
general linear group ×²Ñ5ȩ̀ÔǗÙàµÐ̧è́Ùê;°Ü̧ǗÙê
grothendick group ×²Ñ5è·ê2°èKØ¶à°3́Ùç
group algebra Ð·Ü°2¶1°è·êÔ·×²Ñ5ȩ̀Ô
group of divisors ×²Ñ5è·êÔ·Þ°×·<°ḉÙÝ
group of divisor classes ×²Ñ5è·êÞ·×°ÜµçKêÔ·Þ°×·<°ḉÙÝ
group of units ×²Ñ5è·êÔ̧Ð²×̧ÓKê
group ring ×5Ò×²Ñ5ȩ̀Ô
group scheme á°ÛµÙÞ·ê×²Ñ5èKê
homology group ×²Ñ5è·êÔKÞKÜKÒ°Ù̧Ô
isotropic group ×²Ñ5ȩ̀ÔÐ́ÙÖKØ°èKD́Ùê
linear algebraic group ×²Ñ5ȩ̀ÔÐ·Ü°2¶1°è́ÙêǗÙàµÐ̧è́Ùê
multiplicative group ×²Ñ5ȩ̀Ô;́ä°ǗÙê

furthermore group12



N�eron-Severi group ×̧Ñ5è·êàµèKß¿áµÑµè́Ù
nilpotent group ×²Ñ5ȩ̀ÔÐ²ä́Ùá́Ùê,×²Ñ5ȩ̀Ôà́Ü°DKØ¶à°ǾÙê
p-group p ×²Ñ5è·ê¿
profinite group ×²Ñ5ȩ̀ÔD°èK¿áKä́Ùê
projective general linear group ×²Ñ5ȩ̀Ô

D°èKÙ¶ç°ǾÙÑ́ÙêǗÙàµÐ̧è́Ùê;°Ü̧ǗÙê
reductive group ×²Ñ5ȩ̀ÔèµÓ»ç°ǾÙÑ́Ùê
semisimple group ×²Ñ5ȩ̀ÔD°*5Ø̧ÔÜ°Þ¶×±æ̧Ô
simple group ×²Ñ5ȩ̀ÔD°*5Ø̧Ô
solvable group ×²Ñ5ȩ̀ÔD°ếÙȩ̀Ô
special linear gorup ×²Ñ5ȩ̀ÔǗÙàµÐ̧è́ÙêÞ°Ù»×¶Ó¶ê
symmetric group ×²Ñ5ȩ̀Ôá́ÙÞ¶Ø°è́Ùê
torsion group ×²Ñ5è·êD́J5Ü
torsionfree group ×²Ñ5ȩ̀Ô×·á°è·êD́J5Ü
trigonalizable group ×²Ñ5ȩ̀Ôà́J¶à¶êÜ°*́<5*

H
Haar Ô̧Ðè)éÝäèØÙ(

Haar measure Þ́3·êÔ̧Ðè
handle Þ°Ø·DµÜ)ä́â(
harmless *¶ÐµÙàKÞ·6́Ùç
harmonic Ô·è°ÞKà́Ù)ê(

harmonic function ä5à°ç°æ°9̧ÔÔ·è°ÞKà́Ùê
harmonic integral Ð́à°Ø¶Ò°ȩ̀ÜÔ·è°ÞKà́Ù

Hasse Ô̧á¶Ô)éÝäèØÙ(
Hasse invariant *°Þ5è·êÔ̧á¶Ô
Hasse zeta function ä5à°ç°æ°Ù·êÖµÙȩ̂Ð*¶ÜÔ̧á¶Ô

Hausdorff Ô̧Ð5á°ÓKè°ã)éÝäèØÙ(
Hausdorff topology ØKDKÜKÒ°Ù·êÔ̧Ð5á°ÓKèã

Herbrand quotient Þ°à·êÔ¶è°1°è·à°Ó
Hermite Ô¶è°Þ́ÙØ)éÝäèØÙ(

Hermitian metric Þ¶Ø°è́Ùç̧ÔÔ¶è°Þ́ÙǾÙê
have Ùµ*

he has Ùµ*ÜK
height 2¹Ñ·4)Ö(
hence Ü̧Ûµß)Þ(
here ;̧Ðß)êÔä(
Hermitian Ô¶è°Þ́ÙǾÙ)ê(

Hermitian form J·Ñ°à́ÙêÔ¶è°Þ́ÙǾÙê
Hermitian matrix Þ·Ø°è́Ùæ̧ÔÔ¶è°Þ́ÙǾÙê

Hensel Ô¶à°ÖµÜ)éÝäèØÙ(
Henselian Ô¶à°ÖµǗÙ)ê(

Henselian field +̧Ó¶ÔÔ¶à°ÖµǗÙ
high 2̧Ñ¹4·)ê(
Hilbert ỐÜ°1¶è°Ø)éÝäèØÙ(

Hilbert basis theorem Þ́*°D·ØÔ·1̧á́Ùá*¶ÜỐÜ°1¶è°Ø
Hilbert function ä5à°ç°æ°Ù·êỐÜ°1¶è°Ø
Hilbert irreducibility theorem Þ́*°D·ØÐ́ÙÔ·D°è́Ùç5ê

*¶ÜỐÜ°1¶è°Ø
Hilbert�s Nullstellensatz Þ́*°ḐØÔ̧Ð²ä̧á́ÙÝ

*¶ÜỐÜ°1¶è°Ø
Hilbert polynomial DKǗÙàKÝỐÜ°1¶è°Ø
Hilbert scheme á°ÛµÙÞ·êỐÜ°1¶è°Ø
Hilbert set ç°Ñ5æ·êỐÜ°1¶è°Ø
Hilbert Theorem 90 Ô·>́*°ḐØÔ·J́*°ấÙÝ*¶ÜỐÜ°1¶è°Ø

Hilbertian ỐÜ°1¶è°ǾÙ)ê(
Hilbertian field +̧Ó¶ÔỐÜ°1¶è°ǾÙ

Hodge ÔKÓ°Òó)éÝäèØÙ(
Hodge manifold Ù°è́Ùâ·êÔKÓ°Òó
Hodge numbers Þ́á°D°èµÙÔKÓ°Òó
Hodge spectral sequence Ô·A°Ó°ȩ̀ÔÔ·A°D¶ç°Ø°ȩ̀ǗÙê

*¶ÜÔKÓ°Òó
Hodge theory JKè·êÔKÓ°Òó

hold Þ́ê°ç·9µÝ)Ôê(
hold *̧è́Ùè)ê(
holomorphic function ä5à°ç°æ°Ù̧ÔÔKÜKÞKè°ä́Ùê
holomorphy ring ×5ÒÔKÜKÞKè°ä́95ê
homeomorphism ÔKÞµÐKÞKè°ä́ÙÖ°Ý)Ö(
homogeneous ÔKÞKÒµà́Ù)ê(

homogeneous coordinate ring ×5ÒÔ·GKÐKè°Ó́Ùà̧ØKê
Ô·ÔKÞKÒµà́9Kê

homogeneous coordinates çKÐKè°Ó́Ùà̧ØKêÔKÞKÒµà́9Kê
homogeneous element ÐµŅ̃èÔKÞKÒµà́Ù
homogeneous ideal Ð́ÙÓµÐ̧ÜÔKÞKÒµà́Ù
homogeneous polynomial DKǗÙàKÝÔKÞKÒµà́Ù
homogeneous space Þ¶è°×̧ÑÔKÞKÒµà́Ù

homology ÔKÞKÜKÒ°Ù̧Ô)à(
homological dimension ÞµÞ·ÓÔKÞKÜKÒ́Ù

homomorphism ÔKÞKÞKè°ä́ÙÖ°Ý)Ö(
group homomorphism ÔKÞKÞKè°ä́ÙÖ°Ý*¶Ü×²Ñ5èKê
ring homomorphism ÔKÞKÞKè°ä́ÙÖ°Ý*¶Ü×5Ò́ÙÝ

homotopy ÔKÞKØKD°Ù̧Ô)à(
homotopy operator ÐKDµȩ̀ØKèÔKÞKØKD́Ù

Hopf algebra Ð·Ü°2¶1°è·êÔKD°ã
however Ð·ãâ·ÜD́ÙÛµß
hyperbola ỐD¶è°1KÜ̧Ô)à(
hyperbolic ỐD¶è°1KǗÙ)ê(

hyperbolic pair Ö5ÒỐD¶è°1KǗÙ
hyperbolic plane Þ́Ù*KèỐD¶è°1KǗÙ
hyperbolic space Þ¶è°×̧ÑỐD¶è°1KǗÙ

hyperelliptic ỐD¶è°ÐµǗD°ǾÙ)ê(
hyperelliptic curve â̧ç¹ÝỐD¶è°ÐµǗD°ǾÙ

Haar hyperelliptic13



hyperelliptic surface Þ́*°Ø̧×ỐD¶è°ÐµǗD°ǾÙ

hyperplane Þ́Ù*Kèâ̧Ü
hyperplane section ×²ê·�â·ÜÙ°ÓµÙÞ́Ù*Kèâ̧Ü

hypersurface Þ́*°Ø̧×â̧Ü

I

icosahedron â¶+°è́ÙÞKß)Ö(
ideal Ð́ÙÓµÐ̧Ü)Ö(

finitely generated ideal Ð́ÙÓµÐ̧ÜàKæ̧èáKä́Ùê
ideal class group ×²Ñ5è·êÞ·×°Ü̧çKêÐ́ÙÓµÐ̧ǗÙÝ
ideal of definition Ð́ÙÓµÐ̧ÜÔ·Ò°3̧ȩ̀Ô
maximal ideal Ð́ÙÓµÐ̧ÜÞ°è·1́Ù
prime ideal Ð́ÙÓµÐ̧Üè́Ð*Kà́Ù
primary ideal Ð́ÙÓµÐ̧Üç·>̧Ð́Ù,D°è́ÙÞ̧è́Ù
principal ideal Ð́ÙÓµÐ̧Üȩ̀Ð*́Ù
proper ideal Ð́ÙÓµÐ̧Üà̧ÐKê

idempotent Ð́ÙÓ¶Þ°DKØ¶à°ǾÙ)ê(
identical ÖµÔ¶Ô)ê(
identification Ö́Ô5Ù)Ö(
identify Þ°Ö·Ô¶Ô)ä́â(
identity ÖµÔ5ê)à(
i.e., ;°ÜKÞ̧è)êÔä(
if Ð́Ý)Þ×(

if ..., then Ð́Ý...,Ð̧Ö,Ð́Ý...,Ð²Ö·Ù
illustrate Þ·Ó°2́ÙÝ)Ốä(
image J°Þ5à̧Ô)à(,3°Þ5ê)à(
immediate Þ́9̧Ó́Ù)ê(
immediately 1°Ð¹ä¶ßÞ́9̧Ó́Ù
immersion Ô·Ø°1̧Ü̧Ô)à(

closed immersion Ô·Ø°1̧Ü̧Ôá°Ò5ȩ̀Ô
open immersion Ô·Ø°1̧Ü̧4D°ê5×̧Ô

imperfect Ð́Ù*́Û°Ü5Ü
imperfect degree Þ·â²Ü·êÐ́ÙÔ·,́Û°Ü5Ü
imperfect exponent Þ·â²è́ÙÚÐ́ÙÔ·,́Û°Ü5Ü

implication 2°è́Ùȩ̀Ô)à(
imply 2Kèµè)ä̧â(
important ×̧*5Ñ)ê(
impossible 1́Ü°J́ÙÐ¶ä°*̧è́Ù
in 1°,1°êK�)êÔä(

in any case 1°Û̧ÜÞ́ç°è¶Ô
in addition 1°àKá̧ãÜ̧Ö¶Ô
in brief 1°ḉF5è)êÔä(
in fact 1¶Ð±Þ¶ê)êÔä(
in front of Ǘä°àµÙ)êÔä(

in general 1°Ð¹ä¶ß;°Ü̧ǗÙ
in other words 1°Þ́<́ÙÝÐ²×µèKê
in particular 1́Þ°Ù»×̧Ó)êÔä(,1́ä°ȩ̀Ø)êÔä(
in practise 1°ä¹â·Ü)êÔä(
in terms 1°Þ»@̧×́ÙÝ)êÔä(
in the sense 1°Þ5Ņ̃ß)êÔä(
in this manner 1°Ð¹ä¶ßÖ¶Ô
in this way 1°Ð¹ä¶ß;̧Ö¶Ô
in view of à¹Û·×)ÞÙ(,Ü°ÐKè)êÔä(
in which case Õ°Ð̧Ö

inclusion Ô²Û̧Ü̧Ô)à(
indeed 1¶Ð±Þ¶ê)êÔä(
independent ÐµÙàKJ̧Ü5Ù,1́Ü°J́ÙJ̧Ü5Ù

independent variables Þ́*°J̧à́ÙÝ�ÐJ°Ü5Ù́ÙÝ
indecomposable Ð́ÙḐè́Ùç
index ǽ95ß)Ö(,Ð́à°3¶ç°á)Ö(

indexing set ç°Ñ5æ̧ÔÞ°æ·9¶à¶ê,ç°Ñ5æ·êÔ̧Ð́à°3¶ç°á́ÙÝ
ramification index ǽ95ßÔ·Ốá°J̧â²ä5ê

index Þ°æ·9µß)ä́â(
induce Þ·*°è¶Ô)Ốä(

induced character Ð̧ä°Ù̧ßÞ»*°è¶Ô
induced module ÞKÓ5ÜÞ»*°è¶Ô
induced representation Ô·F̧Ò̧ÔÞ»*°èµÙê

indicate Þ·æ°1́Ùâ·)Ốä(
induce Þ·*°è¶Ô)Ốä(

induced character Ð̧ä°Ù̧ßÞ»*°è¶Ô
induced representation Ô·F̧Ò̧ÔÞ»*°èµÙê
induced structure Þ́Ñ°à¶ÔÞ»*°è¶Ô

induction Ô·*°ȩ̀Ð̧Ô)à,ÔæâÔ(,Ð́à°35ç°æ°Ù̧Ô)à(
inductive theory JKȩ̀ÔÐ́à°35ç°ǾÙÑ́Ùê
inductively 1°Ð́à°35ç°æ°Ù̧Ô)êÔä(
inequality Ð́Ù¿*́Õ°ÙKß
inertia Ô·ê°Þ̧Ó̧Ô)à(

inertia group ×²Ñ5è·êÔ·ê°Þ̧Ó̧Ô
inertia field +°ÓµÔÔ·ê°Þ̧Ó̧Ô

infinite ÐµÙà°áKä́Ù)ê(
infinite extension Ô·è°×̧Ņ̃ÔÐµÙà°áKä́Ùê
infinite set ç°Ñ5æ̧ÔÐµÙà°áKä́Ùê

infinitely Ü°ÐµÙßáKã
infinitely large 2̧ÓKÜÜ°ÐµÙßáKã
infinitely small ç̧Ø̧ßÜ°ÐµÙßáKã

infinitesimal Ö·â²è5è́Ù)ê(,Ð́à°ä́Ùà́ÙØµá́ÙÞ̧ǗÙ)ê(
infinitesimal deformation ấ55êÖ·â²è5è́Ù
infinitesimal element ÐµŅ̃èÖ·â²è5è́Ù
infinitesimal extension Ô·è°×̧Ņ̃ÔÖ·â²è5è́Ùê
infinitesimal neighborhood á°Ñ́ÙŅ̃ÔÖ·â²è5è́Ùê

inflection D́J5Ü)Ö(

hyperplane inflection14



inflection point à°G»3·êD́J5Ü
initial Ô·ê°×̧Ü̧ếÙ)ê(

initial object â¶æ¶ÝÔ·ê°×̧Ü̧ếÙ
injection Ô·â°J̧ç̧Ô×·Ó×·Óâ¶è°;́Ùê,Ð́à°Ù¶ç°æ°Ù̧Ô)à(
injective ×·Ó×·Óâ¶è°;́Ù,Ð́à°Ù¶ç°ǾÙÑ́Ù)ê(

injective map Ô·â°J̧ç̧Ô×·Ó×·Óâ¶è°;́Ùê
injective module ÞKÓ5ÜÐ́à°Ù¶ç°ǾÙÑ́Ù
injective resolution Ô·J̧ȩ̀ÔÐ́à°Ù¶ç°ǾÙÑ́Ùê
injective sheaf Ð²Ü»>̧ÔÐ́à°Ù¶ç°ǾÙÑ́Ùê

inseparable Ð́ÙḐè́ÙÓ)ê(
inseparable degree Þ·â²Ü·êÐ́ÙÔ·D°è́ÙÓ5ê
inseparable extension Ô·è°×̧Ņ̃Ô)à(
inseparable morphism ÞKè°ä́ÙÖ°ÝÐ́ÙḐè́ÙÓ
purely inseparable Ð́ÙḐè́ÙÓÜ°Ò·Þ°èµÙ

insert Þ·F́ÙÑ)Ốä(
instead of 1́Þ°çKÝ)êÔä(

integer Þ́á°Ḑè*̧ÜµÝ
integral *̧ÜµÝ)ê(

integral closure á°ÒKè*̧ÜµÝ
integral domain J°×5Ý*°ÜµÞ5ê
integral extension Ô·è°×̧Ņ̃Ô*°ÜµÞ̧Ô
integrally closed á̧Ò5è1́*°ÜµÞ5ê
integral scheme á°ÛµÙÞ̧Ô*°ÜµÞ̧Ô

interior JK�)Ö(
internal D°à́ÙÞ́Ù)ê(

internal function ä5à°ç°æ°Ù̧ÔD°à́ÙÞ́Ùê
intermediate 1µÙà·Ù́Ý)ê(

intermediate field +°ÓµÔ1µÙà·Ù́Ý
interpret Þ°ä̧èµ*)ä́â(
intersection ×́J5�)Ö(

intersection divisor Þ°×·<µç×́J5�
intersection multiplicity è́15Ù×́J5�
intersection number Þ́á°Ḑè×́J5�
intersection theory JKè·êÔ·×́J5Û́ÙÝ

into Ü°êK�)êÔä(
into itself Ü°â·æ°ÞK)êÔä(

introduce Þ·Û°à́Ùá)Ốä(
invariant *°Þ5ȩ̀Ô)à(

invariant theory JKè·êÔ·,°Þ5èKê
inverse Ô̧ä°Û́Ù)Ö(

inverse image J°Þ5à̧ÔÔ̧ä°Û́Ùê
inverse limit 2°Ñ5ÜÔ̧ä5�
inverse system Þ·â²è¶Û¶êÔ²ä5Û̧Ô

invertible Ô̧ä́Ù�)ê(
invertible element ÐµŅ̃èÔ̧ä́Ù�
invertible sheaf Ð²Ü»>̧ÔÔ²ä́ÙÛ̧Ô

investigate ×Kçµè)äâ(

involution ḉD5Ü)Ö,ÔæâÔ(,Ð́à°ÑKÜ5æ°Ù̧Ô)à(
irreducible Ð́ÙḐè́Ùç

irreducible algebraic set ç°Ñ5æ̧ÔÐ·Ü°2¶1°è́ÙêÐ́ÙD°è́Ùç̧Ô
irreducible character Ð̧ä°Ù̧ßÐ́ÙḐè́Ùç
irreducible component Þ·è°;́ÙÑÐ́ÙḐè́Ùç
irreducible module ÞKÓÕÜÐ́ÙḐè́Ùç
irreducible polynomial DKǗÙàKÝÐ́ÙḐè́Ùç
irreducible scheme á°ÛµÙÞ̧ÔÐ́ÙD°è́Ùç̧Ô
irreducible topological space Þ¶è°×̧ÑØKDKÜKÒ́Ù

Ð́ÙḐè́Ùç
irregularity ×²è́ÙÒ5ê)à,ÔæâÔ(,Ð́ÙèµÒ5Ü̧è́95ê
irrelevant *¶ÐµÙàKÜ̧ấà°Ù̧ß,ÐµÙàKè¶Ü¶Õ·à°ǾÙ

irrelevant ideal Ð́ÙÓµÐ̧Ü*¶ÐµÙàKÜ̧ấà°Ù̧ß
irrelevant prime è́Ð*Kà́Ù*¶ÐµÙàKÜ̧ấà°Ù̧ß

isogeny Ð́ÙÖKÒ¶à°Ù̧Ô)à(
central isogeny Ð́ÙÖKÒ¶à°Ù̧ÔÞ¶è°;̧Ö́Ùê

isolated Þ°Ñ»3̧Ó)ê(
isolated prime è́Ð*Kà́ÙÞ°Ñ»3̧Ó

isometry Ð́ÙÖKÞ¶Ø°è́9̧Ô)à(
isomorphic Ð́ÙÖKÞKè°ä́Ù)ê(

isomorphic image J°Þ5à̧ÔÐ́ÙÖKÞKè°ä́Ùê
isomorphism Ð́ÙÖKÞKè°ä́ÙÖ°Ý)Ö(

group isomorphism Ð́ÙÖKÞKè°ä́ÙÖ°Ý*¶Ü×²Ñ5èKê
ring isomorphism Ð́ÙÖKÞKè°ä́ÙÖ°Ý*¶Ü×5Ò́ÙÝ

isotropy Ð́ÙÖKØ°èKD°Ù̧Ô)à(
isotropy group ×²Ñ5è·êÐ́ÙÖKØ°èKD°Ù̧Ô

it ÐKêK)ÞÙ(
it is clear 1̧è5è)ê(

iterate ×KÖµè*5Ñ
iteration ×²Ö̧ȩ̀Ô)à(,Ð́ÙØµè·æ°Ù̧Ô)à(
itself 1°â·æ°ÞK)êÔä(

J

Jacobi Ù·â²ç̧1́Ù)éÝäèØÙ,çÞåçØßê×êÔçÕã(
Jacobian matrix Þ·Ø°è́Ùæ·êÙ·â²ç̧1́Ù
Jacobian polynomial DKǗÙàKÝÙ·â²ç̧1́Ù

joint æ¹Þ¶ê)Ö(,Þ°çKÝ×́15è
Jacobson radical *̧è°*Kß2µóç̧1°áKß
Jordan ÖóKè°3̧ß)éÝäèØÙ(

Jordan canonical form æ5è·êÖóKè°3̧ßÔ·J́ç°à́Ùê
Jordan decomposition Dµè5çÖóKè°3̧ß
Jordan matrix Þ·Ø°è́Ùæ·êÖóKè°3̧ß

just è·ç)Þç(
just as ;°ÞK)êÔä(

initial just15



K

Kaeler ç¶Ü¶è)éÝäèØÙ(
Kaeler differntials 3́Ùäµè¶à°æ°Ù̧ÐǗÙÝ*¶Üç¶Ü¶è
Kaeler manifold Ù°è́Ùâ·êç¶Ü¶è

kernel 2·è°ấÙß)Ö(
kind á5Ò)Ö(
know ÙKÓµâ·)ä̧â(
Kodaira çKÓ·Ù°ȩ̀Ô)éÝäèØÙ(

Kodaira dimension ÞµÞ·ÓçKÓ·Ù°ȩ̀Ô
Kodaira vanishing theorem Þ́*°D·ØÔ·Ốê°Ð·D°á5ê

*¶ÜçKÓ·Ù°ȩ̀Ô
Koszul ç̧Ö5Ü)éÝäèØÙ(

Koszul complex Þ́Û°ÜKÜç̧Ö5Ü
Krull ç°è5Ü)éÝäèØÙ(

Krull dimension ÞµÞ·Óç°è5Ü
Krull Hauptidealsatz Þ́*°ḐØÔ̧Ð́ÙÓµÐ̧ÜÔ̧ȩ̀Ð*́Ù

*¶Üç°è5Ü
Krull topology ØKDKÜKÒ°Ù·êç°è5Ü

Kummer ç5Þµè)éÝ(
Kummer extension Ô·è°×̧Ñ·êç5Þµè
Kummer theory JKè·êç5Þµè

L

Lagrange theorem Þ°*°D·ØÜ·Ò°è·à°Öó
language +̧ä̧Ô)à(
large 2̧ÓKÜ)ê(

largest 2̧ÓKÜ1°ÙKêµè
last Ð·×²èKß)ê(
later Þ°Ð»×·èÙKêµè
lattice +̧è́ÙÒ)Ö(
law ×¹ç)Ö(

law of composition ×̧çÔ·è°;̧Ņ̃Ô
leading ÞKÑ́ÙÜ)ê(

leading coefficient Þ°ç·3µÝÞKÑ́ÙÜ
least Ô·Ģ́Ø̧ß1°ÙKêµè

least common multiple ;°ä5Ü̧ÔÞ°*»J¶ä¶êÞ́Ö°â̧è́Ùê
leave Þ·@́Ù×·)Ốä(,Þ·*°Ð́Ùè)Ốä(

leave to the reader Þ·*°Ð́ÙèÜ·GKèµÐ
Lefschetz Ü¶ä°*¶å)éÝäèØÙ(

Lefschetz fixed-point formula Þ́*°ḐØà°ç»3·ê
Ô·,¶Ñ¶ê*¶ÜÜ¶ä°*¶å

Lefschetz pencil ấḐèKßÜ¶ä°*¶å

Lefschetz principle ấç°èKßÜ¶ä°*¶å
left +°Þ̧ÐǗÙ)ê(

far left ç̧æ¶Ô+°Þ̧ÐǗÙ
left coset Ù̧Ó+°Þ̧ÐǗÙê
left derived functor ä·à°ç°ØKèà́Ò°Ö̧èÞ́+°Þ¹ÐÜ
left exact functor ä·à°ç°ØKèÞ°Ó»9̧çÞ́+°Þ¹ÐÜ
on the left Þ́-°Þ¹ÐÜ)êÔä(

lemma Þ́*°D·ØâµÖ¶è,Ü¶>̧Ô)à(
Zorn�s lemma Ô·<¶>̧Ô*¶ÜæKè°ß

length Ð¹è¶�)Ö(
let Ù°ỐÙ)ä̧â(

let us Ô̧Ņ̃Ô)ä̧â(
letter ÐKê)à(
level ȩ̀Þ̧Ô)à(
L-function L ä5à°ç°æ°Ù·ê¿
Langlands program J̧Û°à́ÙêÜ·à°2°Ü·à°3°á
lattice +̧è́ÙÒ)Ö(
leading coefficient Þ°ç·3µÝâ¶Ü°ÙKß
least Ô·ĢØ̧ß1°ÙKêµè

least common multiple ;°ä5Ü̧ÔÞ°*»J¶ä¶êÞ́Ö°â̧è́Ùê
least element ÐµŅ̃èÞ́Ö°â̧è́Ù
least upper bound ×¶á¶Ýâ¶Ü°ÙKß

left +°Þ̧ÐǗÙ)ê(
left coset Þ·×°Ü̧ç̧Ô+°Þ̧ÐǗÙê
left derived functor ä·à°ç°ØKèà́Ò°Ö̧è+°Þ̧ÐǗÙ
left exact Þ°Ó»9̧çÞ́-°Þ¹ÐÜ
left ideal Ð́ÙÓµÐ̧Ü+°Þ̧ÐǗÙ
left module ÞKÓ5Ü+°Þ̧ÐǗÙ

length Ð¹è¶�)Ö(
length of a complex Ð¹è¶�Þ́Û°ÜKÜ
length of a cycle Ð¹è¶�×́,5ç
length of a module Ð¹è¶�ÞKÓ5Ü

lexicorgraphic order áµÓ¶èÞ́<Kà́Ù
Lie algebra Ð·Ü°2¶1°è·êǗÙ
lie Þ5à̧×)ä̧â(

lie above Þ5à̧×Þµâ̧Ü
lies over Þ5à̧×Þµâ̧Ü

lift Þµè́ÙÝ)Ốä(
lifting Ô²ȩ̀Þ̧Ô)à(
like ;°ÞK)êÔä(
line Ù̧*̧è)Ö(
linear ç·5́Ù)ê(,ǗÙàµÐ̧è́Ù)ê(

linear algebraic group ×²Ñ5ȩ̀ÔÐ·Ü°2¶1°è́ÙêǗÙàµÐ̧è́Ùê
linear combination æµè5ãǗÙàµÐ̧è́Ù,çKÞ°1́Ùà·æ°Ù̧Ô

ǗÙàµÐ̧è́Ùê
linear dependece J°Ü5êǗÙàµÐ̧è́Ùê
linear equivalence *°ḉÙÜ5êǗÙàµÐ̧è́Ùê
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linear map Ô·â°J̧ç̧ÔǗÙàµÐ̧è́Ùê
linear polynomial DKǗÙàKÝǗÙàµÐ̧è́Ù
linear representation Ô·F̧Ò̧ÔǗÙàµÐ̧è́Ùê
linear system Þ·â²è¶Û¶êǗÙàµÐ̧è́Ùê
linear variety Ù°è́Ùâ̧ÔǗÙàµÐ̧è́Ùê

linearly 1°Ð¹ä¶ßǗÙàµÐ̧è́Ù
linearly dependent J̧Ü5ÙǗÙàµÐ̧è́Ùê
linearly disjoint Þ»ä°ȩ̀ÓǗÙàµÐ̧è́Ùê
linearly independent �ÐJ̧Ü5ÙǗÙàµÐ̧è́Ùê

list èK*µÝ)ä̧â(
local Þ°çKÞ́Ù)ê(

local homomorphism ÔKÞKÞKè°ä́ÙÖ°ÝÞ°çKÞ́Ù
local parameter Þµæ·ÓÞ°çKÞ́Ù
local ring ×5ÒÞ°çKÞ́Ù

localization Þ́G5Ý)Ö(,ÜKç̧ǗÙÖ·æ°Ù̧Ô)à(
locally 1°Ð¹ä¶ßÞ°çKÞ́Ù)êÔä(

locally closed á̧Ò5è1°Ð¹ä¶ßÞ°çKÞ́Ù
locally free sheaf Ð²Ü»>̧Ôá°Ò5ȩ̀Ô1°Ð¹ä¶ßÞ°çKÞ́Ù
locally Noetherian scheme á°ÛµÙÞ̧ÔàµØµè́Ùê

1°Ð¹ä¶ßÞ°çKÞ́Ù
locally quadratic transformation Ø°è·à°á°äKè°Þ·æ°Ù̧Ô

è́15ấÙê1°Ð¹ä¶ßÞ°çKÞ́Ù
locally ringed space Þ¶è°×̧ÑÞ°×»9̧Ò1°Ð¹ä¶ßÞ°çKÞ́Ù

logarithm ÜKÒ̧è́Ùê°Ý)Ö(
logarithmic derivative à́Ò°Ö¶è¶êÜKÒ̧è́ê°Þ́Ùê
logarithmic differential 3́Ùäµè¶à°æ°Ù̧ÐÜÜKÒ̧è́ê°Þ́Ù

Luroth�s theorem Þ́*°D·ØǗÙèKê

M

machinary Þ·à°2̧àKß)Ö(
Maclane criterion 1¹×·ßÞ¶ç°ÜµÙ°ß
magic square è́15â·ç¶á¶Ý
main ấĢè́Ù)ê(
make âK+¶Ô)ä̧â(

make sense 1·â·ÜÞ·*°Þ̧â5ê
manner Ð¹ä¶ß)Ö(

in this manner 1°Ð¹ä¶ßÖ¶Ô
many Ô·è°1¶Ô)êÔä(

many more Ô·è°1µÔÙKêµè
many times Ô·è°1µÔD°â̧Þ́ÙÝ

map Ô·â°J̧ç̧Ô)à(
canonical map Ô·â°J̧ç̧ÔJ́ç°à́Ùê)ÔæâÔ(,

Ô·â°J̧ç̧Ôç̧àKà́Ùê,
mapping Ô·â°J̧ç̧Ô)à(
Maschke�s theorem Þ́*°D·ØÞ·*°çµÔ

matrix Þ·Ø°è́Ùæ̧Ô)à(
matter of notation ấà°Ù̧ß*¶Üá́>5ß
maximal Þ°è·1́Ù)ê(,Þ·ç°á́ÙÞ̧ǗÙ)ê(

maximal ideal Ð́ÙÓµÐ̧ÜÞ°è·1́Ù
may Ù̧ÛKÜ)ä̧â(

we may Ùµ*1°Ð¶ä°*̧è5êµà5,Ð̧à5Ù°ÛKǗÙÝ
maximal Þµè·1́Ù)ê(

maximal abelian extension Ô·è°×̧Ņ̃ÔÐ·1µǗÙêÞµè·1́Ùê
maximal element ÐµŅ̃èÞµè·1́Ù
maximal ideal Ð́ÙÓµÐ̧ÜÞµè·1́Ù
maximal subgroup J·ê×²Ñ5ȩ̀ÔÞµè·1́Ùê

maximum Þµè·Ñ)Ö(,Þ·ç°á́ÙÞ5Ý)Ö(
mean Þ́ê°;·5µß)Ôê(
meaning Þ5Ņ̃ß)Ö(
means

by means 1°â¶Ö°è·ê)êÔä(
meet DKÒµ*)ä̧â(
merely è·ç)Þç(,Õ°ê5�Ð
meromorphic ÞµèKÞKè°ä́Ù)ê(

meromorphic function ä5à°ç°æ°Ù̧ÔÞµèKÞKè°ä́Ùê
metric Þ¶Ø°è́Ù)ê(
middle Ð¶Þ°æ̧â)Ö(
middle Ð¶Þ°æ̧ấÙ)ê(
mind

have in mind *KÞµè1°Ö́Û°èKàK
minimal Þ́Ö°â̧è́Ù)ê(

minimal model ÞKÓµÜÞ́Ö°â̧è́Ù
minimal polynomial DKǗÙàKÝÞ́Ö°â̧è́Ù
minimal prime ideal Ð́ÙÓµÐ̧Üè́Ð*Kà́ÙÞ́Ö°â̧è́Ù

model ÞKÓµÜ)Ö(
model companion â̧Þ́ÙêÞKÓµǗÙ
model completion Ô·*°Ü̧Þ̧ÔÞKÓµǗÙê

modification *́@5Ùç·Ü,Ô·á°2̧Ü̧Ô)à(
modify Þ°é·@µÔ)ä́â(,Þ·á°2́ÙÜ)Ốä(
module ÞKÓ5Ü)Ö(

flat module ÞKÓ5Ü×̧Ü̧ç
free module ÞKÓ5Ü×̧ä°*́Ù
graded module ÞKÓ5ÜÞ°Ó¹ȩ̀Ò
module isomorphism Ð́ÙÖKÞKè°ä́ÙÖ°Ý*¶ÜÞKÓ5ǗÙÝ

moduli Þ́è°ç̧Ý Þ́è°ç̧Ý)Ö(
moduli space Þ¶è°×·ÑÞ́è°ç̧Ý)ÔæâÔ(
moduli variety Ù°è́Ùâ·êÞ°è°ç̧Ý

modulo ÞKÓ5ÜK)ÞÙ(
monic polynomial DKǗÙàKÝÞ°ê»Ģß
monodial transformation à́D5×·à°ç»3̧Ô)ÔæâÔ(,

Ø°è·à°á°äKè°Þ·æ°Ù̧ÔÞKàKÓ°Ù̧ÐǗÙê
monoid Ù°×́ÙÓKß)Ö(
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monomial ×·ÓÐµŅ̃è,ÞKàKÝ)Ö(
monomorphism ÞKàKÞKè°ä́ÙÖ°Ý)Ö(
more ÙÕêµè)êÔä(

more generally 1°Ð¹ä¶ß;°Ü̧ǗÙÙKêµè
morphism ÞKè°ä́ÙÖ°Ý)Ö(

affine morphism ÞKè°ä́ÙÖ°ÝÐ²ä́Ùà́Ù
closed morphism ÞKè°ä́ÙÖ°Ýá̧Ò5è
dominant morphism ÞKè°ä́ÙÖ°Ý*KÜµØ
�etale morphism ÞKè°ä́ÙÖ°ÝḐè5+
finite morphism ÞKè°ä́ÙÖ°ÝáKä́Ù
flat morphism ÞKè°ä́ÙÖ°Ý*̧Ø5×·
inseparable morphism ÞKè°ä́ÙÖ°ÝÐ́ÙḐè́ÙÓ
projective morphism ÞKè°ä́ÙÖ°ÝDèKÙ¶ç°ǾÙÑ́Ù
proper morphism ÞKè°ä́ÙÖ°Ýà̧ÐKê
ramified morphism ÞKè°ä́ÙÖ°ÝÞ°á¹â̧ã
separated morphism ÞKè°ä́ÙÖ°ÝÞ°ä¹ȩ̀Ó
smooth morphism ÞKè°ä́ÙÖ°Ý×̧Ü̧ç
unramified morphism ÞKè°ä́ÙÖ°Ý�ÐÞ°á¹â̧ã

most 1°ÙKêµè)êÔä(,è¹Ñ)Ö(
at most Ü°Û̧ÜÔ·9Kêµè

mostly â·ÜD́Ùè¹Ñ
moving lemma Ü¶>·êÔ²Ö̧Ö̧Ô
multilinear è·Ñç·5́Ù)ÔæâÔ(,Þ5Ü°ǾÙ¿ǗÙàµÐ̧è́Ù)ê(
multiple Þ°è»1¶Ô)ê(

multiple root *¹è¶*Þ°è»1¶Ô
multiple tangent Þ·,́ÙçÞ°è»1¶Ô

multiple ;°ä5Ü̧Ô)à(
multiplication ;µä¶Ü)Ö(
multiplicative ;́ä°ǗÙ)ê(

multiplicative function ä5à°ç°æ°Ù̧Ô;́ä°ǗÙê
multiplicative subset J·êç°Ñ5æ̧Ô;́ä°ǗÙê
multiplicative group ×²Ñ5ȩ̀Ô;́ä°ǗÙê

multiplicity è́15Ù)Ö(
intersection multiplicity è́15ÙÔ·×́J5�

multiply Þ·Û°D́ÙÜ)Ốä(
nultisecant ×Kêµ�Þ°è»1¶Ô
must ×·9̧Ñ)ä̧â,êÔä(
mutatis mutandis 1·,́@5Ù́ÙÝÔ·à°×5ǽÙÝ

N
Nakayama à̧ç̧Ù̧Þ̧Ô)éÝäèØÙ(

Nakayama�s lemma Ü¶>·êà̧ç̧Ù̧Þ̧Ô
namely ;°ÜKÞ·è)êÔä(
natural ǾÑ°ấÙ)ê(

natural number Þ́á°ḐèǾÑ°ấÙ
natural isomorphism Ð́ÙÖKÞKè°ä́ÙÖ°ÝǾÑ°ấÙ

natural transformation Ø°è·à°á°äKè°Þ·æ°ÙÔǾÑ°ấÙê
necessary Ô¶Û°èµ×́Ù)ê(
necessarily 1°Ô¶Û°èµ×·)êÔä(
need æ̧è́Ù�)ê(,à̧×5å)ê(

need not be ÐµÙàKæ̧è́Ù�ǗÔ°ÙKê
negative *°ǗÙǗÙ)ê(

negative definite *°ǗÙǗÙ1°Ô¶×°ÜµØ
Newton approximation çµè5Ñà°Ù5ØKß

next Ô·1̧Ð)êÔä(
none other �¹ÐÐ·×µè
nilpotent Ð²ä́Ùá́Ù)ê,ÔæâÔ(,à́Ü°DKØ¶à°ǾÙ)ê(

nilpotent element ÐµŅ̃èÐ²ä́Ùá́Ù
nilpotent endomorphism Ð¶à°3KÞKè°ä́ÙÖ°ÝÐ²ä́Ùá́Ù
nilpotent group ×²Ñ5ȩ̀ÔÐ²ä́Ùá́Ùê
nilpotent matrix Þ·Ø°è́Ùæ̧ÔÐ²ä́Ùá́Ùê

nil radical *̧è°*Kßà́ÙǗÙ,ȩ̀Ó́Ùç̧Üà́ÙǗÙ
nodal æ̧Þ°J́Ù)ê(
node æ¹Þ¶ê)à(
Noether Emmy Ð¶Þ́Ùà¶Ø¶è)éÝäèØÙ(

Noether normalization theorem Þ́*°ḐØÔ·J́ç5ß
*¶Üà¶Ø¶è

Noetherian àµØµè́Ù)ê(
Noetherian module ÞKÓ5ÜàµØµè́Ù
Noetherian ring ×5ÒàµØµè́Ù
Noetherian scheme á°ÛµÙÞ̧ÔàµØµè́Ù
Noetherian space Þ¶è°×̧ÑàµØµè́Ù

non- Ü¹Ð¿)êÔä(
nonarchemedian �ÐÐ·è°Û́ÙÞµÓ́Ù
nonempty �ÐèµÙç
nondegenerate �ÐÞ°à»5̧ß
nonresidue Ð́Ù¿*°Ðµè́Ùê
nonsingular �Ð×̧è́ÙÒ
nonspecial �ÐÞ°Ù»×̧Ó
nontrivial �ÐØ°è́ÙÑ°Ù̧ÐǗÙ

norm àKè°Þ̧Ô)à(
normal J·ǴÙß)ê,ÔæâÔ(,àKè°Þ̧ǗÙ)ê(

normal bundle Ð¶Ò¶ÓJ·ǴÙß
normal crossing Ốæ°Ø·<°Ñ5êJ·ǴÙà̧Ô
normal extension Ô·è°×̧Ņ̃ÔJ·ǴÙà̧Ô
normal point à°ç»3̧ÔJ·ǴÙà̧Ô
normal ring ×5ÒJ·ǴÙß
normal scheme á°ÛµÙÞ̧ÔJ·ǴÙà̧Ô
normal series á́Ó°ȩ̀ÔJ·ǴÙà̧Ô
normal subgroup ×²Ñ5ȩ̀ÔJ·ǴÙà̧Ô
normal variety Ù°è́Ùâ̧ÔJ·ǴÙà̧Ô
orthonormal basis 1°á́Ùáà́F̧Ñ5êJ·ǴÙß

normalization J́G5ß)Ö(,àKè°Þ̧ǗÙÖ·æ°Ù̧Ô)à(
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normalizer Þ°*·>µµµè)Ö(
notation á́>5ß)Ö(
not only �Ðè·ç
note ÞµấÙè)Ốä(,+̧ÝÜµÑ
notion Þ»-̧Ò)Ö(
now â·Û°*̧Õ)êÔä(,â·J̧Ô)êÔä(
n-tuple Ù̧Ô -n
null Ð¶ä¶á)Ö(
Nullstellensatz Þ́*°D·ØÐ²ä̧á́ÙÝ
number Þ́á°Ḑè)Ö(

a number of ;·>̧Ô)êÔä(,Þ́á°Ḑè)êÔä(
complex number Þ́á°ḐèÞ°è»;̧Ñ
Fermat number Þ°á°D·èä¶è°Þ̧Ô
number field +°ÓµÔÞ́á°Ḑè́ÙÝ
number theory JKè·êÔ·>́á°Ḑè́ÙÝ
rational number Þ́á°Ḑèè·æ°ÙKà̧ǗÙ

numerator ÞKà¶Ô)Ö(
numerical Þ́á°Ḑè́Ù)ê(

numerical equivalence *°ḉÙÜ5êÞ́á°Ḑè́Ùê
numerical invariant *°Þ5ȩ̀ÔÞ́á°Ḑè́Ùê
numerical polynomial DKǗÙàKÝÞ́á°Ḑè́Ù

O
object â¶æ¶Ý)Ö(
observe +̧ÝÜµÑ
obtain Þ°ç·1µÜ)ä́â(
obvious 1̧è5è)ê(,1̧è5èÞµÐµÜ̧ÙÕ,à̧ỐÙè)ê(
obviously 1°Ñµè5è)êÔä(
occasionally Þ́D·â·ÝÜ°ä·â·Ý
occupy J̧ä5+)ê(
occur ÞKä́Ùâ·)Ốä(
of course ;·>5Ņ̃ß)êÔä(
often Ü°ấJ́ÙÝJ°Û5äKê
omit Þ·*°Þ́ÙØ)Ốä(

on itself â·Üâ·æ°ÞK
one writes ;Kê°Ñ́ÙÝ)ä̧â(

once Þ́,¶¿,1°è¶Ò·â*¶¿)Þç(
at once Þ́9̧Ó)êÔä(

one Ð¶×̧Ó)Ö(
one dimensional ×·ÓÞµÞ·3́Ù

only è·ç)êÔä(
onto â·Ü)ÞÙ(

onto itself â·Üâ·æ°ÞK
open Ḑê5×·)ê(

open immersion Ô·Ø°1̧Ü̧ÔD°ê5×̧Ô
open map Ô·â°J̧ç̧ÔD°ê5×̧Ô

open set ç°Ñ5æ̧ÔD°ê5×̧Ô
operate DKâµÜ)ä̧â(
operation D°â»<̧Ô)à(
opposite Ô̧ä5�)ê(,à¶Ò°3́Ù)ê(
or ÐK)Þç(
orbit Þ·á°Ü5Ü)Ö(
order áµÓ¶è)Ö(

order of a group áµÓ¶è×²Ñ5ȩ̀Ô
order of magnitude áµÓ¶è2¹Ó¶Ü
order preserving *KÞµèáµÓ¶è
partial order áµÓ¶è×¶Ü°ḉÙ

ordered á̧Ó5è)ê(
ordered field +̧Ó¶Ôá̧Ó5è
ordered group ×²Ñ5ȩ̀Ôá°Ó5ȩ̀Ô

ordering áµÓ¶è)Ö(
ordinary ȩ̀Ò́ÙÜ)ê(

ordinary double point à°ç»3̧Ô;°ä5Ü̧Ôè°Ò́ÙÜ̧Ô
ordinary inflection point à°ç»3·êD́J5Üè°Ò́ÙÜ̧Ô

orientable à́J̧ßÜ°Û́55ß
orthogonal à́F̧Ñ)ê(,ÐKè°JKÒKà̧ǗÙ)ê(

orthogonal basis 1°á́Ùáà́F̧Ñ5ê
orthogonal group ×²Ñ5ȩ̀ÔÐKè°JKÒKà̧ǗÙê
orthogonality relation Ù·×·áà́F̧Ñ5ê

osculating hyperplane Þ́Ù*KèàKéµç)ÔæâÔ(
otherwise Ð·×¶è¶ê)ê(
our *¶<̧à5)ÞÙ(
outside Þ́×5å)ê(
over Þµâ·Ü)ÞÙ(

overring ×5ÒÐ̧Ñ

P
p-adic Ð²Ó́Ù -p

p-adic completion Ð²Ó́Ùê -p Ô·*°Ü̧Þ̧Ô
p-adic expension Ð²Ó́Ù -p D́J5×·
p-adic integer Ð³Ó́Ù -p Þ́á°Ḑè*̧ÜµÝ
p-adic topology Ð²Ó́Ùê -p ØKDKÜKÒ°Ù̧Ô

pair Ö5Ò)Ö(
pairing Ö́55Ò)Ö(
parabola Ḑȩ̀1KÜ̧Ô)à(
parabolic subgroup J·ê×²Ñ5ȩ̀ÔḐȩ̀1KǗÙê
parallelogram Þ·ç°1́ÙǗÙê)ê(
parameter Þµæ·Ó)Ö(,Ḑȩ̀Þ¶Ø¶è)Ö(

parameter space Þ¶è°×·ÑÞ°æ·3́ÙÝ
parametric Þ°æ·3́Ùê)ê(
parentheses áKÒ°è·Ù́Ý)Ö(
partial ×¶Ü°ḉÙ)ê(
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partial fraction *°Ņ̃è́ÙÝ×¶Ü°ḉ9́Ý)?(
partially 1°Ð¹ä¶ß×¶Ü°ḉÙ

partially ordered á°Ó5ȩ̀Ô1°Ð¹ä¶ß×¶Ü°ḉÙ
partition ×²Ü»ĢÔ)à(
pencil ấḐèKß)Ö(
perfect Þ°*»Û°Ü̧Ü)ê(

perfect field +̧Ó¶ÔÞ°*»Û°Ü̧Ü
perform Þ°Ñ·Fµâ·)ä́â(
period Þ·×²ÖKè)Ö(
permutation J°Þ5ȩ̀Ô)à(,D¶è°Þ5Ø·æ°Ù̧Ô)à(

even permutation J°Þ5ȩ̀ÔÖ5Ò́Ùê
odd permutation J°Þ5ȩ̀ÔÐ́ÙÖ5Ò́Ùê

permute Þ·ê°Þ́Ùè)Ốä(
perpendicular à́F̧Ñ)ê(
p-group p ×²Ñ5è·ê¿
Picard D́Ùç·è°Ó)éÝäèØÙ(

Picard group ×²Ñ5è·êD́Ùç·è°Ó
Picard variety Ù°è́Ùâ·êD́Ùç·è°Ó

picture J°Þ5à̧Ô)à(
place Ð²ȩ̂¶è)Ö(
plane Þ́Ù*Kè)Ö(

plane curve â̧ç¹ÝÞ́Ù*Kè́Ù
Poincar�e D5Ð·à°ç̧è¶Ô)éÝäèØÙ(

Poincar�e duality 35Ð̧Ǘ95êD5Ð·à°ç̧è¶Ô
point à°ç»3̧Ô)à(

closed point à°ç»3̧Ôá°Ò5ȩ̀Ô
embedded point à°ç»3̧ÔÞ°*»;¶à¶ê
generic point à°ç»3̧ÔÙKæ¶è¶ê
open point à°ç»3̧ÔD°ê5×̧Ô
point at infinite à°ç»3·êÐµÙà°áKã
point out Þ·æ°1́Ùâ·)Ốä(
pointed set ç°Ñ5æ̧ÔÞ°à»G¶Ó¶ê)ÔæâÔ(

pole ç¹Ø¶Ñ)Ö(
polynomial è·ÑÐµŅ̃¶è,DKǗÙàKÝ)Ö(

basic symmetric polynomial DKǗÙàKÝá́ÙÞ¶Ø°è́Ù
Ù°áKÓ́Ù

cyclotomic polynomial DKǗÙàKÝ×·*°è5è́Ù
minimal polynomial DKǗÙàKÝÞ́Ö°â̧è́Ù
monic polynomial DKǗÙàKÝÞ°ê»Ģß
polynomial equation Þ́*°Õ̧Ð̧ÔDKǗÙàKÞ°Ù̧ÐǗÙê
polynomial ring ×5ÒDKǗÙàKÞ́ÙÝ
symmetric polynomial DKǗÙàKÝá́ÙÞ¶Ø°è́Ù
the zero polynomial DKǗÙàKÝÔ̧Ð¶ä¶á

positive ×́95Ñ́Ù)ê(
positive definite ×́95Ñ́Ù1°Ô¶×°ÜµØ
positive integer Þ́á°ḐèǾÑ°ấÙ
positive root *¹¹è¶*×́95Ñ́Ù

possible Ð¶ä°*̧è́Ù)ê(
possibly Ù́J̧Ûµß)êÔä(
power ×¶Ö°ç̧Ô)à(

formal power series Ø5è×²Ö̧çKêäKè°Þ̧ǗÙ
power series Ø5è×²Ö̧çKê
power series field +°ÓµÔØ5èµÙÔ·×²Ö̧çKê
power series ring ×5ÒØ5èµÙÔ·×²Ö̧çÕê

practice

in practice 1°ä¹â·Ü)êÔä(
preceding çKÓµÝ)ê(
precisely 1°Ó́95ç)êÔä(
prefix J°×́<́Ùê)à(
preliminary æ·â·Ó)ê(
prescribe çKÑµâ·Þµè¹Ð*
prescribed ç̧Ñ5â·Þµè¹Ð*
present àKÛ°×́Ù)ê(
presheaf ç°Ó·ÝÐ²Ü»>̧Ô
prevariety ç°Ó·ÝÙ°è́Ùâ̧Ô
prevent ÞKàµâ·)ä̧â(
presented Þ5æ̧Ò)ê(
previously çKÓµÝÜ̧Ûµß
primary ç·>µ̧Ð́Ù)ê,êÔä(,D°è́ÙÞ̧è́Ù)ê(

primary decomposition Dµè5çç·>µ̧Ð́Ù
primary ideal Ð́ÙÓµÐ̧Üç·>µ̧Ð́Ù

prime è́Ð*Kà́Ù)ê(
prime divisor Þ°×·<µçè́Ð*Kà́Ù
prime factor 2KèµÝè́Ð*Kà́Ù
prime field +̧Ó¶Ôè́Ð*Kà́Ù
prime ideal Ð́ÙÓµÐ̧Üè́Ð*Kà́Ù
prime number Þ́á°Ḑèè́Ð*Kà́Ù

primitive ç̧Ó5Ý)ê(,D°è́ÙÞ́ÙǾÙÑ́Ù)ê(
primitive element ÐµŅ̃èç̧Ó5Ý
primitive polynomial DKǗÙàKÝç̧Ó5Ý
primitive root of unity *¹è¶*Ù°×́ÙÓ̧Ôç̧Ó5Ý

principal ȩ̀Ð*́Ù)ê(
principal divisor Þ°×·<µçȩ̀Ð*́Ù
principal ideal Ð́ÙÓµÐ̧Üȩ̀Ð*́Ù
principal ideal domain J×5Ýȩ̀Ð*́Ù
principal module ÞKÓ5Üȩ̀Ð*́Ù
principal ring ×5Òȩ̀Ð*́Ù
principal ultrafilter Þ·á°àµßâ·Üȩ̀Ð*́Ù

probability Ốá°J·1°è5ê)à(
proceed Þ·Þ°*́Ù�)Ốä(
process J·Ô²ǗÙ�)Ö(
procyclic D°èK¿Þ·â°2̧ǗÙ
product Þ·Û°DµÜ̧Ô)à(

Cartesian product Þ·Û°DµÜ̧Ôç·è°ØµÖ́Ùê
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direct product Þ·Û°DµÜ̧ÔÙ°*̧ȩ̀Ô
free product Þ·Û°DµÜ̧Ô×̧ä°*́Ùê
product formula à»á°×·êÔ·>·Û°DµÜ̧Ô
product measure Þ́3·êÔ·>·Û°DµÜ̧Ô

profinite D°èK¿áKä́Ù)ê(
profinite completeion Ô·*°Ü̧Þ̧ÔD°èK¿áKä́Ùê
profinite group ×²Ñ5ȩ̀ÔD°èK¿áKä́Ùê

projection Ô·8̧Ü̧Ô)à(
projective D°èKÙ¶ç°ǾÙÑ́Ù)ê(

projective closure á°ÒKèD°èKÙ¶ç°ǾÙÑ́Ù
projective cone ×̧è5ØD°èKÙ¶ç°ǾÙÑ́Ù
projective dimension ÞµÞ·ÓD°èKÙ¶ç°ǾÙÑ́Ù
projective general linear group ×²Ñ5ȩ̀ÔǗÙàµÐ̧è́Ùê

;°Ü̧ǗÙêD°èKÙ¶ç°ǾÙÑ́Ùê
projective group ×²Ñ5ȩ̀ÔD°èKÙ¶ç°ǾÙÑ́Ùê
projective limit 2°Ñ5ÜD°èKÙ¶ç°ǾÙÑ́Ù
projective module ÞKÓ5ÜD°èKÙ¶ç°ǾÙÑ́Ù
projective morphism ÞKè°ä́ÙÖ°ÝDèKÙ¶ç°ǾÙÑ́Ù
projective plane Þ́Ù*KèD°èKÙ¶ç°ǾÙÑ́Ù
projective resolution Ô·J̧ȩ̀ÔD°èKÙ¶ç°ǾÙÑ́Ùê
projective scheme á°ÛµÙÞ̧ÔD°èKÙ¶ç°ǾÙÑ́Ùê
projective space Þ¶è°×̧ÑD°èKÙ¶ç°ǾÙÑ́Ù
projective variety Ù°è́Ùâ̧ÔD°èKÙ¶ç°ǾÙÑ́Ùê

proof ÔKÛ̧×̧Ô)à(
proper à̧ÐKê)ê(

proper extension J·êÔ·è°×̧Ņ̃Ôà°ÐKȩ̂Ô
proper intersection ×́J5�à̧ÐKê
proper map Ô·â°J̧ç̧Ôà°ÐKȩ̂Ô
proper morphism ÞKè°ä́ÙÖ°Ýà̧ÐKê
proper subset J·êç°Ñ5æ̧Ôà°ÐKȩ̂Ô

property J°Û5à̧Ô)à(
proposition Þ́*°ḐØKß)Ö(
prosolvable group ×²Ñ5ȩ̀ÔD°èK¿D°ếÙȩ̀Ô
prove ÞKÛ́Ù×·)ä̧â(
provide Þ°á·Dµç)ä́â(
provided 1́ê°à·ÐÙ)êÔä(
pseudo ÞµâµÙß)Þ×(

pseudo closed ÞµâµÙßáKä́Ù
pseudo algebraically closed ÞµâµÙßá̧Ò5èÐ·Ü°2¶1°è́Ùê

p-Sylow group p ×²Ñ5è·êá́ÙÜK¿
pull back Þ°*́ÙÛ̧ÔÜ°Ð̧×Kè
punctured Þ°à»ĢÑ)ê(
purely 1°Ø̧Ô³ȩ̀Ô)êÔä(

purely inseparable Ð́ÙḐè́ÙÓ1°Ø̧Ô³ȩ̀Ô
purely transcendental extension Ô·è°×̧Ņ̃Ô

à·â²Ü̧Ô1°Ø̧Ô³ȩ̀Ô
push out 3°×́Ùä̧Ô)à(

Q
quadratic è́15ấÙ)ê(

quadratic extension Ô·è°×̧Ņ̃Ôè́15ấÙê
quadratic field +̧Ó¶Ôè́15ấÙ
quadratic form J·Ñ°à́Ùêè́15ấÙê
quadratic transformation Ø°è·à°á°äKè°Þ·æ°Ù̧Ôè́15ấÙê

quadric è́15ấÙ)ê(
quadric hypersurface Þ́*°Ø·×â·Üè́15ấÙ
quadric surface Þ́*°Ø·×è́15ấÙ

quantifier ;·>̧ê)Ö(
quantifier elimination procedure *́ÙØ·ê×́<5å

;·>̧ếÙÝ
quartic 1·â·ÜÞ·â²Ü̧Ôè°Ñ́ÙấÙê

quartic curve â̧ç¹ÝÞ́>·â²Ü̧Ôè°Ñ́ÙấÙê
quasi ǗÛ°ÐKȩ̀Ô)êÔä(,3°Þ5Ù¿)ê(,ç°Õ̧Ö́Ù)êÔä(

quasi affine variety Ù°è́Ùâ̧ÔÐ²ä́Ùà́ÙêǗÛ°ÐKȩ̀Ô
quasi coherent module ÞKÓ5ÜÞ°Ü»;̧ÓǗÛ°ÐKȩ̀Ô
quasi compact 3̧×5áǗÛ°ÐKȩ̀Ô
quasi finite field +̧Ó¶ÔáKä́ÙǗÛ°ÐKȩ̀Ô
quasi projective variety Ù°è́Ùâ̧ÔD°èKÙ¶ç°ǾÙÑ́ÙêǗÛ°ÐKȩ̀Ô
quasi-p-group ǗÛ°ÐKȩ̀Ô p ×²Ñ5è·ê¿

quaternion è́Ñ°âKà́Ù)ê,ÔæâÔ(,ç°Õ̧Ø¶è°à°ÙKà́Ù)ê(
quaternion group ×²Ñ5è·êè́Ñ°âKà́ÙÝ

question *°ÐµÜ̧Ô)à(
quotient Þ̧à̧Ô)à(

quotient field +°ÓµÔÔ·>µ̧àKê
quotient morphism ÞKè°ä́ÙÖ°ÝÞ̧à̧Ô
quotient ring ×5ÒÔ·>µ̧àKê
quotient sheaf Ð²Ü»>·êÞ̧à̧Ô
quotient topology ØKDKÜKÒ°Ù·êÞ̧à̧Ô

R

radical *̧è°*Kß)Ö,çèÙÃ*Kè°*Kß(
radical *̧è°*Kà́Ù)ê(

radical extesion Ô·è°×̧Ņ̃Ô*̧è°*Kà́Ùê
radical ideal Ð́ÙÓµÐ̧Ü*̧è°*Kà́Ù

ramification Ốá°J̧â²ä5ê)à(
ramification divisor Þ°×·<µçỐá°J̧â²ä5ê
ramification index ǽ95ßỐá°J̧â²ä5ê
ramification point à°ç»3·êỐá°J̧â²ä5ê

ramified Þ°á¹â̧ã)ê(
ramified morphism ÞKè°ä́ÙÖ°ÝÞ°á¹â̧ã

random Ð·ç°ȩ̀Ð́Ù)ê(
random sample Þ́Ó°2̧ÝÞ́ç°è́Ù
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range âKÑµè)ä̧â(
rank 3·è°2̧Ô)à(

column rank 3·è°2·êÔ·,5èKê
row rank 3·è°2·êÔ̧â·>5ÓKê

rational è·æ°ÙKà̧ǗÙ)ê(
rational curve â̧ç¹Ýè·æ°ÙKà̧ǗÙ
rational function ä5à°ç°æ°Ù̧Ôè·æ°ÙKà̧ǗÙê
rational map Ô·â°J̧ç̧Ôè·æ°ÙKà̧ǗÙê
rational number Þ́á°Ḑèè·æ°ÙKà̧ǗÙ
rational point Þ́á°Ḑèè·æ°ÙKà̧ǗÙ
rational representation Ô·F̧Ò̧Ôè·æ°ÙKà̧ǗÙê
rational variety Ù°è́Ùâ̧Ôè·æ°ÙKà̧ǗÙê

read çKèµÐ)ä̧â(
reader çKèµÐ)Ö(
real Þ·>µ̧*́Ù)ê(

formally real Þ·>̧*́ÙäKè°Þ̧ǗÙê
real closed á̧Ò5èÞ·>µ̧*́Ùê
real closure á°ÒKèÞ·>µ̧*́Ù
real field +̧Ó¶ÔÞ·>µ̧*́Ù
real number Þ́á°ḐèÞ·>µ̧*́Ù
real place Ð²ȩ̂èÞ·>µ̧*́Ù
real zero Ð¶ä¶áÞ·>µ̧*́Ù

realizable à́J̧ßÜ°Þ́>5*
reciprocity Ô²Ó̧Ó́95ê)à(

Frobenius reciprocity law ×¹çÔ·Ô²Ó̧Ó́95ê
*¶Üä°è°K1¶à°Ù5á

quadratic reciprocity law ×¹çÔ·Ô²Ó̧Ó́95êÔ̧è́15ấÙê
reciprocity map Ô·â°J̧ç·êÔ·Ô²Ó̧Ó́95ê

recognizable à́J̧ßÜ°Ô·Ñ°×̧à̧Ô
rectangle Þ·Ü°1µß)Ö(
recursive à°á́ÙÒ̧ếÙ)ê(,è°ç5è°á́ÙÑ́Ù)ê(

recursive function ä5à°ç°æ°Ù·êà°á́ÙÒ̧Ô
recursive sequence á́Ó°è·êà°á́ÙÒ̧Ô
recursive theory JKȩ̀Ôà°á́ÙÒ̧ếÙê

reduce Þ°æ·Þ°æµÝ)ä́â(
reduced Þ°æ»Þ°æ̧Ý)ê(

reduced rings ×5Ò́ÙÝÞ°æ»Þ°æ̧Þ́ÙÝ
reduced scheme á°ÛµÙÞ̧ÔÞ°æ»Þ°æ¶Þ¶ê
reduced word Þ́<̧ÔÞ°æ»Þ°æ¶Þ¶ê

reducible Ḑè́Ùç)ê(
reduction Ô·â²Þ̧Ó̧Ô)à(,è¶Ó5ç°æ°Ù̧Ô)à(

reduction modulo an ideal Ô·â²Þ̧Ó̧ÔÞKÓ5ÜKÐ́ÙÓµÐ̧Ü
reductive è¶Ó5ç°ǾÙÑ́Ù)ê(

reductive group ×²Ñ5ȩ̀Ôè¶Ó5ç°ǾÙÑ́Ùê
refer Þ́ê°Ù·×µá)Ôê(,DKà¶Ô)ä̧â(
reference Ô°ê°Ù·×²á5ê)à(
refine Þ°â·3µß)Ôê(

refinement ấ35ß)à(
reflect Þ°*·Gµã)Ôê(
reflection *́G5ã)Ö(
regular è¶Ò5Ü̧è́Ù)ê(

regular element ÐµŅ̃èè¶Ò5Ü̧è́Ù
regular extension Ô·è°×̧Ņ̃Ôè¶Ò5Ü̧è́Ùê
regular function ä5à°ç°æ°Ù̧Ôè¶Ò5Ü̧è́Ùê
regular local ring ×5ÒÞ°çKÞ́Ùè¶Ò5Ü̧è́Ù
regular representation Ô·F̧Ò̧Ôè¶Ò5Ü̧è́Ùê
regular scheme á°ÛµÙÞ̧Ôè¶Ò5Ü̧è́Ùê
regular torus ØKè5áè¶Ò5Ü̧è́Ù

relate Þ°Ù·×µá)ä́â(
relation Ù·×·á)Ö(
relative Ù·×²á́Ù)ê(

relative cohomology çKÔKÞKÜKÒ°Ù̧ÔÙ·×²á́Ùê
relative differential 3́Ùä¶è¶à°æ°Ù̧ÐÜÙ·×²á́Ù
relative dimension ÞµÞ·ÓÙ·×²á́Ù

relatively 1°Ð¹ä¶ßÙ·×²á́Ù
relatively prime Ö̧è)ê(

remain à́*°Ð̧è)àä(
remainder *°Ðµè́Ùê)à(

Chinese remainder theorem Þ́*°ḐØÔ·,°Ðµè́9Kê
Ô·ÁÙà́Ù

remark Ô¶â̧ȩ̀Ô)à(
renumbering Þ́á°D5èÞµ×̧Ó̧*
repartition ×·Ü»ĢÔÞµ×̧Ó̧*
rephrase Þ°à·Aµ×·Þµ×̧Ó̧*
represent Þ°Ù·FµÒ)ä́â(
representation Ô·F̧Ò̧Ô)à(

faithful representation Ô·F̧Ò̧Ôà¶Ð±Þ̧à̧Ô
regular representation Ô·F̧Ò̧Ôè°Ò5Ü̧è́Ùê
representation space Þ¶è°×·ÑÔ·F̧Ò̧Ô

representative Þ°Ù·FµÒ)Ö(
require 3Kèµ*)ä̧â(
required à́Ó°ȩ̀*)ê(
requirement 3°è́Ù*̧Ô)à(
residue *°Ðµè́Ùê)à(

residue class Þ·×°Ü¶ç¶ê*°Ðµè́9Kê
residue class degree Ô·>·â²Ü̧Ô*¶ÜÞ·×°Ü¶ç¶ê*°Ðµè́9Kê
residue field +°ÓµÔ*°Ðµè́9Kê
residue ring ×5Ò*°Ðµè́9Kê

residually finite *°Ðµè́ÙếÙáKä́Ù
resolution Ô·J̧ȩ̀Ô)à(,è°ÖKÜ5æ°Ù̧Ô)à(

flasque resolution Ô·J̧ȩ̀Ôȩ̀ä̧Ô
injective resolution Ô·J̧ȩ̀ÔÐ́à°Ù¶ç°ǾÙÑ́Ùê
locally free resolution Ô·J̧ȩ̀Ô×̧ä°*́Ùê1°Ð¹ä¶ßÞ°çKÞ́Ù
projective resolution Ô·J̧ȩ̀ÔD°èKÙ¶ç°ǾÙÑ́Ùê
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resolution of singularities Ô·J̧ȩ̀Ô*¶Ü×²è́ÙÒ́ÙÝ
respective Þ·ê°Ð́ÙÝ)ê(
respectively 1°Ô·ê°Ð̧Þ̧Ô)êÔä(
rest *°Ðµè́Ùê)à(
restrict Þ°æ·Þ°æµÝ)ä́â(
restricted Þ»Ò°1̧Ü)ê(
restriction ǽÞ°æ5Ý)Ö(
resultant è¶Ö5Ü°Ø·à°Ø̧Ô)à(,*̧ç5Ü)Ö(

resultant system Þ·â²è¶Û¶ê*°ç5Ü̧Ô
resulting Þ́ê°ç·1µÜ)Ôê(
retract ;́55å)Ö(
reverse ÔKäµ�)ä̧â(
rewrite ;KêµÑÞµ×̧Ó̧*
Riemann è́ÙÞ̧ß)éÝäèØÙ(

Riemann existence theorem Þ́*°D·ØÔ·Ǵ95Ý*¶Üè́ÙÞ̧ß
Riemann-Hurwitz genus formula à»á°×·êÔ·2¶Ö·â*¶Ü

è́ÙÞ̧ß¿Ô5è°Ñ́Ùå
Riemann hypotheses Ô·*°â̧è·êè́ÙÞ̧ß
Riemann-Roch theorem Þ́*°D·Øè́ÙÞ̧ß¿èK�
Riemann surface Þ́*°Ø·×è́ÙÞ̧ß
Riemann zeta function ä5à°ç°æ°Ù·êÖµÙØ̧Ð*¶Üè́ÙÞ̧ß

right Ù̧Þ́Ùß)ê(
far right ç̧æ¶ÔÙ°Þ̧à́Ù
right coset Þ·×°Ü̧ç̧ÔÙ°Þ̧à́Ùê,Ù̧ÓÙ°Þ̧à́Ùê)ÔæâÔ(
right exact functor ä·à°ç°ØKèÞ°Ó»9̧çÙ°Þ̧à́Ù
right ideal Ð́ÙÓµÐ̧ÜÙ°Þ̧à́Ù
right module ÞKÓ5ÜÙ°Þ̧à́Ù

rigid ç̧*́Ù×·)ê(
rigidity theorem Þ́*°D·Øç°*́Ù×5ê

ring ×5Ò)Ö(
Artinian ring ×5ÒÐ·è°ǾÙà́Ù
Boolean ring ×5Ò15ǗÙ
commutative ring ×5Ò×́<5ä́Ù
division ring ×5ÒấÝ×́<5ç
entire ring J°×5Ý*°ÜµÞ5ê
factor ring ×5ÒÞ̧à̧Ô
graded ring ×5ÒÞ°Ó¹ȩ̀Ò
local ring ×5ÒÞ°çKÞ́Ù
Noetherian ring ×5ÒàµØµè́Ù
polynomial ring ×5ÒDKǗÙàKÞ́ÙÝ
principal ideal ring ×5Òȩ̀Ð*́Ù
regular ring ×5ÒèµÒ5Ü̧è́Ù
ring of fractions ×5ÒÔ·>̧àKê
ring of integers ×5Ò*°ÜµÞ́ÙÝ
ring of Gaussian integers ×5ÒÔ·,°ÜµÞ́ÙÝ*¶Ü2̧Ð5á
simple ring ×5ÒḐ*5Ø

ringed space ×5ÒÞ°×»9̧Ò

root *¹è¶*)Ö(
multiple root *¹è¶*Þ°è»1¶Ô
primitive root of unity *¹è¶*Ù°×́ÙÓ̧Ôç̧Ó5Ý
root of unity *¹è¶*Ù°×́ÙÓ̧Ô
root system Þ·â²è¶Û¶ê*̧ȩ̀*́ÙÝ
simple root *¹è¶*Ḑ*5Ø

row *5ȩ̀Ô)à(
row rank 3·è°2·ê*5ȩ̀Ô

rule ;°Ü̧Ü)Ö(
Cramer�s rule ;°Ü·Üç°èµÞµè

ruled surface Þ°á»è°2̧Ü)ê(

S
sake

for the sake of Ü°Þ·â·ß)êÔä(
same

in the same way 1°ÐKêKÐ¹ä¶ß
satisfiable 1·è¿á́D5ç)ê(
satisfy Þ°Þ·<µÐ)ä́â(,Þ°ç·9µÝ)ä́â(
saturated ȩ̀Õ5Ù)ê(
scalar á°ç̧Ü̧è)Ö(

scalar product Þ·Û°DµÜ̧Ôá°ç̧Ü̧è́Ùê
scheme á°ÛµÙÞ̧Ô)à(

affine scheme á°ÛµÙÞ̧ÔÐ²ä́Ùà́Ùê
connected scheme á°ÛµÙÞ̧Ôç°*́Ùȩ̀Ô
formal scheme á°ÛµÙÞ̧ÔäKè°Þ̧ǗÙê
geometrically integral scheme á°ÛµÙÞ̧Ô*°ÜµÞ̧Ô

1°Ð¹ä¶ß2µÐKÞ¶Ø°è́Ù
integral scheme á°ÛµÙÞ̧Ô*°ÜµÞ̧Ô
irreducible scheme á°ÛµÙÞ̧ÔÐ́ÙD°è́Ùç̧Ô
locally factorial scheme á°ÛµÙÞ̧Ô1·â²Ü·êD°è́Ùç5ê×·Ó

â¶è°;́Ùê1°Ð¹ä¶ßÞ°çKÞ́Ù
locally Noetherian scheme á°ÛµÙÞ̧ÔàµØµè́Ùê

1°Ð¹ä¶ßÞ°çKÞ́Ù
normal scheme á°ÛµÙÞ̧ÔàKè°Þ̧ǗÙê
reduced scheme á°ÛµÙÞ̧ÔÞ°æ»Þ°æ¶Þ¶ê
regular scheme á°ÛµÙÞ̧Ôè°Ò5Ü̧è́Ùê
scheme theoretic closure á°ÒKè1·>5Ņ̃ß*¶Ü

JKè·êÔ·A°ÛµÙÞKê
scheme theoretic image J°Þ5à̧Ô1·>5Ņ̃ß*¶Ü

JKè·êÔ·A°ÛµÙÞKê
scheme theoretic intersection ×́J5�1·>5Ņ̃ß*¶Ü

JKè·êÔ·A°ÛµÙÞKê
separated scheme á°ÛµÙÞ̧ÔÞ»ä°è¶Ó¶ê

Schreier�s theorem Þ́*°D·Ø*°ȩ̀Ùµè
Schur *5è)éÝäèØÙ(
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Schur�s lemma Ü¶Þ·ê*5è
Schwarz *°Õ·è°å)éÝäèØÙ(

Schwarz�s inequality Ð́Ù*́Õ°ÙKß*°Õ·è°å
secant ×Kêµ�)Ö(

secant line Ù̧*̧è×Kêµ�
secant variety Ù°è́Ùâ̧Ô×Kê¶Û¶ê

second *µà́Ù)ê(
section D́á°ç̧Ô)à(,×²ȩ̂�)Ö(
see èKÐ¶Ô)ä̧â(
segment ç¶Ø·â)Ö(
select 1K×µè)ä̧â(
self-adjoint Þ°æ¹ȩ̀ãÜ°â·æ°ÞK
self-intersection ×́J5�â·æ°Þ́Ù

self-intersection formula à»á°×·êÔ·×́J5�Ô̧â·æ°Þ́Ù
semicontinuous ȩ̀ǽÙãÜ°Þ¶×±æ̧Ô
semicontinuity è°ǽÙä5êÜ°Þ¶×±æ̧Ô

semicontinuity theorem Þ́*°D·ØÔ̧è°ǽÙä5êÜ°Þ¶×±æ̧Ô
semidirect product Þ·Û°D°Ü̧ÔÙ°*̧ȩ̀ÔÜ°Þ¶×³æ̧Ô
semigroup Ð²Ò»3̧Ô)à(
semilinear ǗÙàµÐ̧è́ÙÜ°Þ¶×±æ̧Ô

semilinear automorphism ÐKØKÞKè°ä́ÙÖ°ÝǗÙàµÐ̧èÙ
Ü°Þ¶×¶æ̧Ô

semisimple Ḑ*5ØÜ°Þ¶×±æ̧Ô
semisimple element ÐµŅ̃èḐ*5ØÜ°Þ¶×±æ̧Ô
semisimple group ×²Ñ5ȩ̀ÔD°*5Ø̧ÔÜ°Þ¶×±æ̧Ô
semisimple module ÞKÓ5ÜḐ*5ØÜ°Þ¶×±æ̧Ô
semisimple rank 3·è°2̧ÔD°*5Ø̧ÔÜ°Þ¶×±æ̧Ô
semisimple representation Ô·F̧2̧ÔD°*5Ø̧ÔÜ°Þ¶×±æ̧Ô
semisimple ring ×5ÒḐ*5ØÜ°Þ¶×±æ̧Ô

semistable Ù·F́ÙÑÜ°Þ¶×±æ̧Ô
sentence Þ́*°ḐØ)Ö(
separable Ḑè́ÙÓ)ê(,á¶D¶è·1́ÙǗÙ)ê(

separable closure á°ÒKèḐè́ÙÓ
separable degree Þ·â²Ü·êÔ·D°è́ÙÓ5ê
separable element ÐµŅ̃èḐè́ÙÓ
separable extension Ô·è°×̧Ņ̃ÔD°è́ÙÓ̧Ô
separable morphism ÞKè°ä́ÙÖ°ÝḐè́ÙÓ
separable point à°ç»3̧ÔD°è́ÙÓ̧Ô
separable polynomial DKǗÙàKÝḐè́ÙÓ

separably 1́ä°è́ÙÓ5ê)êÔä(
separably algebraic Ð·Ü°2¶1°ȩ̀Ð́Ù1́ä°è́ÙÓ5ê
separably generated àKæ̧è1́ä°è́ÙÓ5ê
separably Hilbertian ỐÜ°1¶è°ǾÙ1́ä°è́ÙÓ5ê

separate Þ·ä°è́ÙÓ)Ốä(
separated Þ°ä¹ȩ̀Ó)ê(

separated morphism ÞKè°ä́ÙÖ°ÝÞ°ä¹ȩ̀Ó
separated scheme á°ÛµÙÞ̧ÔÞ°ä¹è¶Ó¶ê

separating Þ·ä°è́ÙÓ)Ốä(
separating transcendence base 1°á́Ùáà·â²Ü5êÞ·ä°è́ÙÓ

sequel Ô¶Þ°*µ�)Ö(
in the sequel 1·Ô¶Þ°*µ�)êÔä(

sequence á́Ó°ȩ̀Ô)à(
Serre áµè)éÝäèØÙ(

Serre duality 35Ð̧Ǘ95êáµè
series Ø5è)Ö(

composition series á́Ó°è·êÔ¶è°;µÑ
formal power series Ø5è×²Ö̧çKêäKè°Þ̧ǗÙ
normal series á́Ó°ȩ̀ÔàKè°Þ̧ǗÙê

set ç°Ñ5æ̧Ô)à(
algebraically dependent set ç°Ñ5æ̧ÔJ°Ü5Ù̧ÔÐ·Ü°2¶1°è́Ùê
algebraically independent set ç°Ñ5æ̧Ô�Ð

J°Ü5Ù̧ÔÐ·Ü°2¶1°è́Ùê
algebraic set ç°Ñ5æ̧ÔÐ·Ü°2¶1°è́Ùê
closed set ç°Ñ5æ̧Ôá°Ò5ȩ̀Ô
irreducible set ç°Ñ5æ̧ÔÐ́ÙD°è́Ùç̧Ô
open set ç°Ñ5æ̧ÔD°ê5×̧Ô
partially ordered set ç°Ñ5æ̧Ôá°Ó5ȩ̀Ô×¶Ü°ḉÙê
reducible set ç°Ñ5æ̧ÔD°è́Ùç̧Ô
set theoretic JÕè·êç°Ñ5æ̧ếÙ
set theoretic complete intersection ×́J5�Þ»*°Ü̧Ý

1·>5Ņ̃ß*¶ÜJKè·êÔ·G°Ñ5æKê
totally ordered set ç°Ñ5æ̧Ôá°Ó5ȩ̀ÔÜ°Ò·Þ°èµÙ
well ordered set ç°Ñ5æ̧Ôá°Ó5ȩ̀ÔÔµÙØµÑ

setting Þ́á°2¶è¶ê)ê(
several ;·>̧Ô)êÔä(,Ð²×̧Ó́ÙÝ)Ö(

several variables ;·>µ̧ÔÞ́*°J·@́ÙÝ
Shafarevich conjecture Ô·*°â̧è·ê*̧ä̧èµÑ́Ùåó
sheaf Ð²Ü»>̧Ô)à(

coherent sheaf Ð²Ü»>̧ÔÞ°Ü»;¶Ó¶ê
constant sheaf Ð²Ü»>̧Ôç°Ñ5â̧Ô
flasque sheaf Ð²Ü»>̧Ôȩ̀ä̧Ô
free sheaf Ð²Ü»>̧Ô×̧ä°*́Ùê
glueing sheaf Ô·Ó°1̧ç·êÐ²Ü»>Kê
invertible sheaf Ð²Ü»>̧ÔÔ²ä́ÙÛ̧Ô
locally free sheaf Ð²Ü»>̧Ô×̧ä°*́Ùê1°Ð¹ä¶ßÞ°çKÞ́Ù
quasi coherent sheaf Ð²Ü»>̧ÔÞ°Ü»;¶Ó¶êǗÛ°ÐKȩ̀Ô
sheaf of graded algebras Ð²Ü»>̧Ô*¶ÜÐ²Ü»ÞKêÞ°Ó¹ȩ̀ÒKê
sheaf of ideals Ð²Ü»>·êÐ́ÙÓµÐ̧ǗÙÝ
sheaf of modules Ð²Ü»>·êÞKÓ5ǗÙÝ
sheaf of rings Ð²Ü»>·ê×5Ò́ÙÝ
skyscraper sheaf Ð²Ü»>̧ÔÞ°Ò̧è¶Ó¶ê*°×̧ḉÙÝ
sheafification Ô̧Ð·<̧Þ̧Ô)à,ÔæâÔ(

show Þ·è°Ð¶Ô)Ốä(
as was to be shown ;°ä́Ù*¶Ô̧Ù̧ÔÜ°Ô·è°ÐKê

Schwarz show24



it can be shown à́J̧ßÜ°Ô·è°ÐKê
shuffle ØKèµã)ä̧â(,Þ°â·è°1µÑ)ä́â(
side æ¶Ü·â)Ö(,Ð²Ò·ã)Ö(

left hand side Ð²Ò·ã+°Þ̧ÐǗÙ
right hand side Ð²Ò·ãÙ°Þ̧à́Ù

sign á́ÙÞ̧ß)Ö(
signature ×²ếÙÞ̧Ô)à(,á́Ò°à̧Ø5ȩ̀Ô)à(
significance ×²*́ÙÑ5ê)à(
similar 3KÞ¶Ô)ê(
similarly 1°Ð¹ä¶ß3KÞ¶Ô
simple Ḑ*5Ø)ê(

simple character Ð̧ä°Ù̧ßḐ*5Ø
simple group ×²Ñ5ȩ̀ÔD°*5Ø̧Ô
simple module ÞKÓ5ÜḐ*5Ø
simple point à°ç»3̧ÔD°*5Ø̧Ô
simple representation Ô·F̧Ò̧ÔD°*5Ø̧Ô
simple ring ×5ÒḐ*5Ø
simple root *¹è¶*Ḑ*5Ø

simplex D·*°Ø̧ß)Ö,ÔæâÔ(,á́Þ°D°Ü¶ç°á)Ö(
simplicity D·*°Ø5ê)à(

for simplicity Ü°*µÝD·*°Ø5ê
simply 1°ä·*°Ø5ê)êÔä(

simply connected D°*5ØÔ·G¶*¶è
since ÔKÐ́ÙÜÕ°
single Ù̧×́ÙÓ)ê(
singular ×̧è́ÙÒ)ê,ÔæâÔ(,á́à°25Ü̧è́Ù)ê(

singular element ÐµŅ̃è×̧è́ÙÒ
singular point à°ç»3̧Ô×²è́ÙÒ̧Ô)ÔæâÔ(,à°ç»3̧Ôá́à°25Ü̧è́Ùê
singular subspace J·êÞ¶è°×̧Ñ×̧è́ÙÒ

situation Þ·F̧Ñ)Ö(
size Ò¹Ó¶Ü)Ö(
skew Þ°*»Ḑâ)ê(

skew field +̧Ó¶ÔÞ°*»Ḑâ
skew symmetric á́ÙÞ¶Ø°è́Ù1°*́D5â·

slope *́D5â·)Ö(
small ç̧Ø̧ß)ê(
smooth ×̧Ü̧ç)ê(

smooth morphism ÞKè°ä́ÙÖ°Ý×̧Ü̧ç
smooth variety Ù°è́Ùâ̧Ô×²Ü̧ç̧Ô

snake lemma Ü¶>·êÔ·@̧×̧*
socle Ð¶Ó¶ß)Ö(
solution D́ê°èKß)Ö(
solvable ḐếÙè)ê(

solvable by radicals ḐếÙèâ·ÜÙ°ÓµÙ*̧è°*Kà́ÙÝ
solvable extension Ô·è°×̧Ņ̃ÔD°ếÙȩ̀Ô
solvable group ×²Ñ5ȩ̀ÔD°ếÙȩ̀Ô

sometimes Ǘä°â̧Þ́ÙÝ)êÔä(,Ü°ấJ́ÙÝ)êÔä(

space Þ¶è°×̧Ñ)Ö(
factor space Þ¶è°×̧ÑÞ̧à̧Ô
space curve â̧ç¹ÝÞ¶è°×̧Ñ́Ù
vector space Þ¶è°×̧ÑÕ¶ç°ØKè́Ù

special Þ°Ù»×̧Ó)ê(
special case Þ́ç°èµÔD°ȩ̀ǾÙ
special divisor Þ°×·<µçÞ°Ù»×̧Ó
special linear group ×²Ñ5ȩ̀ÔǗÙàµÐ̧è́ÙêÞ°Ù»×¶Ó¶ê

specialization Ù́×5Ó)Ö(
specialize Þ°ä̧èµØ)ä́â(,Þ°Ù·×µÓ)äâ(
specify ÐKÞµè1́Þ°ä¹ȩ̀*
spectral á°D¶ç°Ø°ȩ̀ǗÙ)ê(

spectral sequence á́Ó°ȩ̀Ôá°D¶ç°Ø°ȩ̀ǗÙê
spectral theorem Þ́*°ḐØá°D¶ç°Ø°ȩ̀ǗÙ

sphere á°äµÙȩ̀Ô)à(,D°àµÙ;·35è
split Þ́ê°D·FµÜ)Ôê,ê(

split exact sequence á́Ó°ȩ̀ÔÞ°Ó»9¶ç¶êÞ́ê°D·F¶Ü¶ê
splitting field +°ÓµÔD́F5Ü
splitting principle â¶ç°èKßD́F5Ü

square è́15â·)Ö(
square free ×̧ä°*́ÙÞµè́15â·
square matrix Þ·Ø°è́Ùæ̧Ôè́15ấÙê

squaring Ô·â²Ü̧Ð̧Ô1°è́15â·,J·è°15â·)à(
squaring a circle J·è°15â·Ô̧ấ25Ü

stability Ù·F́ÙÑ5ê)à(
stability group ×²Ñ5è·êÙ·F́ÙÑ5ê

stable Ù·F́ÙÑ)ê(
stable field +̧Ó¶ÔÙ·F́ÙÑ
stable theory JKȩ̀ÔÙ·F́ÙŅ̃Ô

stalk 2́Ñ°âKÜ)Ö(
standard ȩ̀Ò́ÙÜ)ê(,á°Ø·à°3·è°ǾÙ)ê(
state Þ°à·Aµ×·)ä́â(
statement Ø·â²à̧Ô)à(
stationary â̧Þ́ÙÓ)ê(
Stein *°Ø·Ù°ß)éÝäèØÙ(

Stein factorization Dµè5ç*°Ø·Ù°ß
Stein space Þ¶è°×·Ñ*°Ø·Ù°ß

step æ·â·Ó)Ö(
stratification è́15Ó)Ö(

startification procedure *́ÙØ·êè́15Ó
stereographic projection Ô·8̧Ü̧Ôá°ØµèµÐKÒ°ȩ̀ä́Ùê
strange curve â̧ç¹ÝÞ5Ö̧è
strictly 1́ç°ä́ÙÓ̧Ô)êÔä(
strip Þ·ä°*́ÙØ)Ốä(
strong ×̧Ö̧ç)ê(

strong approximation theorem Þ́*°D·ØÔ·Gµè5Ñ
Ô¶×̧Ö̧ç

shuffle strong25



structure Þ́Ñ°à¶Ô)Ö(
structure sheaf Ð²Ü»>·êÔ·>́Ñ°à¶Ô

study Ǘ>5Ó)Ö(,Þ¶×°ç̧è)Ö(,×¶ç¶è)Ö(
study ÜKÞµÓ)ä̧â(,×Kçµè)ä̧â(
Sturm *°Ø5è°Ý)éÝäèØÙ(

Sturm sequence á́Ó°è·ê*°Ø5è°Ý
Sturm�s theorem Þ́*°D·Ø*°Ø5è°Ý

sub J·ê¿)ê×ÙÜÙê(
subextension J·êÔ·è°×̧Ņ̃Ô
subfield J·ê+̧Ó¶Ô
subgroup J·ê×²Ñ5ȩ̀Ô
subgroups J·ê×²Ñ5èKê
submodule J·êÞKÓ5Ü
submonoid J·êÞKàKÐ́ÙÓ
subring J·ê×5Ò
subscheme J·êá°ÛµÙÞ̧Ô
subscript ǽ95ßJ·×°JKß
subsequence J·êá́Ó°ȩ̀Ô
subsheaf J·êÐ²Ü»>̧Ô
subspace J·êÞ¶è°×̧Ñ
subspaces J·êÞ¶è°×̧Ñ́ÙÝ
subvariety J·êÙ°è́Ùâ̧Ô

subgroup J·ê×²Ñ5ȩ̀Ô
Borel subgroup ×²Ñ5è·ê1KèµÜ
Cartan subgroup ×²Ñ5è·êç·è°Ø̧ß
Frattini subgroup ×²Ñ5è·êä°ȩ̀ǾÙà́Ù
normal subgroup J·ê×²Ñ5ȩ̀ÔàKè°Þ̧ǗÙê
parabolic subgroup J·ê×²Ñ5ȩ̀ÔḐȩ̀1KǗÙê
subnormal subgroup J·ê×²Ñ5ȩ̀ÔJ·êàKè°Þ̧ǗÙê
Sylow subgroup ×²Ñ5è·êá́ÙÜK
torsion subgroup ×²Ñ5è·êÔ·D́J5Ü

submersion Ô·Ø°1̧Ü̧Ô)à(
subscheme J·êá°ÛµÙÞ̧Ô
substitute Þ·F́ÙÑ)Ốä(
substitution Ô·F̧Ņ̃Ô)à(
substructure J·ê¿Þ́Ñ°à¶Ô
subtract Þ·×°á́Ùè)Ốä(
subvariety J·êÙ°è́Ùâ̧Ô
succession è°ǽÙä5ê)à(

in succession 1̧Ö¶ÔÐ·×·èÖ¶Ô
succesive 1̧Ö¶ÔÐ·×·èÖ¶Ô
successor âKçµÑ)Ö(
such ;°ÞK)êÔä(,;̧Ö¶Ô)êÔä(

such a way 3¶è¶�;̧ÖK
such that ;̧�*¶

sufficiently 1°Þ́3̧ÔÞ·á°D¶ç¶ê
sufficiently large 2̧ÓKÜ1°Þ́3̧ÔÞ·á°D¶ç¶ê

sufficiently small ç̧Ø̧ß1°Þ́3̧ÔÞ·á°D¶ç¶ê
suffices Þ·á°D́Ùç)ê(
suggest èKÞµÖ)ä̧â(
suggestive Þ°è·>µÖ)ê(
suitable Þ·ê°Ð́ÙÝ)ê(
sum á°Û5Ý)Ö(
summarize Þ°á·;µÝ)ä́â(
super 1°ÙKêµè)êÔä(

supernatural â·Ü¿ǾÑ°ấÙ
supersingular ×̧è́ÙÒ1°ÙKêµè
supersolvable ḐếÙè1°ÙKêµè

superscript ǽ95ßâ¶Ü°ÙKß
support JKÞµ�)Ö(
suppose Þ·@́Ù×·)Ốä(
surface Þ́*°Ø̧×)Ö(

cubic surface Þ́*°Ø̧×Þ°â»ĢÑ
elliptic surface Þ́*°Ø̧×Ð¶ǗD°ǾÙ
quadratic surface Þ́*°Ø̧×è́15ấÙ
rational surface Þ́*°Ø̧×è·æ°ÙKà̧ǗÙ
Riemann surface Þ́*°Ø·×è́ÙÞ̧ß
ruled surface Þ́*°Ø·×Þ°á»è°Ò̧Ü

surjection Ô·â°ȩ̂ç̧Ôâ·Ü,Ô¶8µÜ)Ö(
surjective â·Ü)ê(,á́è°Ù¶ç°ǾÙÑ́Ù)ê(
surjectivity á́è°Ù¶ç°ǾÙÑ́95ê)à(
Sylow group ×²Ñ5è·êá́ÙÜK
Sylvester theorem Þ́*°D·Øá́Ü°Ñ¶á°Øµè
symbol á́ÙÞ̧ß)Ö(
symmetric á́ÙÞ¶Ø°è́Ù)ê(

symmetric algebra Ð·Ü°2¶1°ȩ̀Ôá́ÙÞ¶Ø°è́Ùê
symmetric form J·Ñ°à́Ùêá́ÙÞ¶Ø°è́Ùê
symmetric function ä5à°ç°æ°Ù̧Ôá́ÙÞ¶Ø°è́Ùê
symmetric group ×²Ñ5ȩ̀Ôá́ÙÞ¶Ø°è́Ùê
symmtric matrix Þ·Ø°è́Ùæ̧Ôá́ÙÞ¶Ø°è́Ùê
symmtric polynomial DKǗÙàKÝá́ÙÞ¶Ø°è́Ù
symmtric product Þ·Û°DµÜ̧Ôá́ÙÞ¶Ø°è́Ùê

symmetry á́ÙÞ¶Ø°è́9̧Ô)à(
symplectic á́Þ°D°Ü¶ç°ǾÙ)ê(

symplectic basis 1̧á́Ùáá́Þ°D°Ü¶ç°ǾÙ
symplectic form J·Ñ°à́Ùêá́Þ°D°Ü¶ç°ǾÙê
symplectic group ×²Ñ5ȩ̀Ôá́Þ°D°Ü¶ç°ǾÙê

system Þ·â²è¶Û¶ê)à(
system of coordinates Þ·â²è¶Û¶ê,́â5è́ÙÝ,Þ·â²è¶Û¶ê

GKÐKè°Ó́Ùà̧ØKê
system of equations Þ·â²è¶Û¶êÞ́*°Õ̧ÐKê

systematically 1°*́ÙØ̧ế95ê)êÔä(
syzygy theorem Þ́*°D·ØÖ́55Ò

structure syzygy26



T
take ÜKçµ×·

being taken à́Ü°ç̧×)àä(
takes a value Þ°ç·1µÜâµè¶�

tame Þ̧ê5ß)ê(
tame ramification Ốá°J̧â²ä5êÞ°ê5à̧Ô

tangent Þ·,́Ùç)Ö(
tangent bundle Ð¶Ò¶ÓÞ·*́ÙḉÙÝ
tangent direction ;́55ßÞ·,́Ùç
tangent line Ù̧*̧èÞ·,́Ùç
tangent sheaf Ð²Ü»>·êÞ·,́Ùç̧Ô
tangent space Þ¶è°×̧ÑÞ·,́Ùç
tangent variety Ù°è́Ùâ̧ÔÞ·,́Ùç̧Ô

Taniyama-Shimura conjecture Ô·*°â̧è·ê
Ø̧à́Ù̧ÙÞ̧Ô¿*́ÙÞ5ȩ̀Ô

task Þ°+́ÙÞ̧Ô)à(
tautology ;µä¶ÜÜ̧*Kß,Ø̧Ð5ØKÜKÒ°Ù̧Ô)à(
Taylor series Ø5èØ¶Ù°ÜKè
technique Ø¶Û°à́Ùç̧Ô)à(
tedious Þ°Ù·2µâ·)ä́â(
tensor Ø¶à°ÖKè)Ö(

tensor algebra Ð·Ü°2¶1°è·êÔ·8¶à°ÖKè́ÙÝ
tensor product Þ·Û°DµÜ̧ÔØ¶à°ÖKè́Ùê

term ÐµŅ̃è)Ö(,ÐµÙŅ̃è)Ö(
constant term ÐµŅ̃èç̧Ñ5â·

terminology Þ́@5×·)Ö(,Ø¶è°Þ́ÙàKÜKÒ°Ù̧Ô)à(
tetrahedron Ð·è°1̧âKß)Ö(
then Ð²Ö̧Ù)êÔä(
theorem Þ́*°ḐØ)Ö(
theory JKȩ̀Ô)à(
there

there exists ç·9̧Ý)ä̧â(
there is Ùµ*,ç·9̧Ý)ê(

thereafter 1·Ô¶Þ°*µ�)êÔä(
thereby â·ÜÙ°ÓµÙ;̧�
therefore Ü̧Ûµß)êÔä(
these Ðµ<5)ÞÒ(
third *°ǗÙ*́Ù)ê(
those Ðµ<5)ÞÒ(
three *°�*̧Ô)éÞ(

three dimensional J°Ü·êÞµÞ·3́Ù
threefold Þ°*»<̧*)ê(
throughout 1°Û̧Ü)êÔä(,1°Û̧ÜÞ̧çKÝ
thus ;̧�)êÔä(,1°Ð¹ä¶ß;̧Ö¶Ô
times D°â̧Þ́ÙÝ)êÔä(

title ;¹ê¶è¶ê)à(
together 1°Ù·×·Ó)êÔä(
top â¶Ü°ÙKß)ê(
topological ØKDKÜKÒ́Ù)ê(

topological group ×²Ñ5ȩ̀ÔØKDKÜKÒ́Ùê
topological space Þ¶è°×̧ÑØKDKÜKÒ́Ù

topology ØKDKÜKÒ°Ù̧Ô)à(
discrete topology ØKDKÜKÒ°Ù̧Ô1°Ó́ÙÓ̧Ô
e�tale topology ØKDKÜKÒ°Ù̧ÔD°è5+̧Ô
Zariski topology ØKDKÜKÒ°Ù·êÖ̧è́æ°ḉÙ

torsion D́J5Ü)Ö(
torsion free ×²á·èD́J5Ü
torsion module ÞKÓ5ÜD́J5Ü
torsion subgroup ×²Ñ5è·êÔ·D́J5Ü

torus ØKè5á)Ö(
total ;°Ü̧ǗÙ)ê(

total degree Þ·â²Ü̧Ô;°Ü̧ǗÙê
totally Ü°Ò·Þ°èµÙ)êÔä(,Ü·×²Ü5ǾÙß)êÔä(

totally disconnected Ð́Ùç̧*́ÙèÜ·×²Ü5ǾÙß
totally ordered á̧Ó5èÜ·×²Ü5ǾÙß
totally positive ×́95Ñ́ÙÜ·×²Ü5ǾÙß
totally ramified Þ°á¹â̧ãÜ·×²Ü5ǾÙß

tower Þ́Ò°3̧Ü)Ö(
tower of fields Þ́Ò°3·Ü+̧ÓKê

trace ấç°Ņ̃Ô)à(
trace map Ô·â°J̧ç·êấç°Ņ̃Ô

transcendence à·â²Ü¶Ô)ê,ÔæâÔ(,Ø°è·à°á́°æ¶à°Ó¶à°ǾÙ)ê(
separating transcendence basis 1°á́Ùáà·â²Ü5êÞ·ä°è́ÙÓ
transcendence base 1°á́Ùáà·â²Ü5ê
transcendence basis 1°á́Ùáà·â²Ü5ê
transcendence degree Þ·â²Ü·êÔ·@·â²Ü5ê
transcendence extension Ô·è°×̧Ņ̃Ôà·â²Ü̧Ô

transcendental à·â²Ü¶Ô)ê(
transfinite Ð·Ü°áKä́Ù)ê(,Ø°è·à°á°ä́Ùà́ÙǾÙ)ê(
transform Ô·ê°Þ̧ȩ̀Ô)à(,Ø°è·à°á°äKè°Ý)Ö(

Fourier transform Ô·ê°Þ̧è·êä5è°Ù¶Ô
transformation Ô·â²Ņ̃èÔ)à(,Ø°è·à°á°äKè°Þ̧æ°Ù̧Ô)à(
transitive ÙKæµÐ,Ø°è·à°Ö́ÙǾÙÑ́Ù)ê(

doubly transitive ÙKæµÐ;́ä°Ü·Ù́Ý
transitively 1°Ð¹ä¶ßÙKæµÐ
translation Ô²Ö̧Ö̧Ô)à(
transport Þ·â²Ñ́Ùè)Ốä(
transporter Þ·â²Ñ́Ùè)Ö(
transpose Þ»×°Ü̧ã)Ö(

trasmposed linear map Ô·â°J̧ç̧ÔǗÙàµÐ̧è́ÙêÞ»×°Ü¶ä¶ê
transposed matrix Þ·Ø°è́Ùæ̧ÔÞ»×°Ü¶ä¶ê

transposition ×́<5ã)Ö(,Ø°è·à°á°DKÖ́æ°Ù̧Ô)à(

take transposition27



transvection Ô²Ö̧Ö̧ÔÞ·ç°1́ÙÜÔ)ÔæâÔ(,Ø°è·à°á°Õ¶ç°æ°Ù̧Ô)à(
transversal intersection ×²ȩ̂�è°×°1́Ù
treat Þ°Ø·DµÜ)ä́â(
treatment ǾD5Ü)Ö(
triangle Þ°*»<̧*)Ö(
triangulate Þ°,·<µ*)ä́â(
triangularizable à́J̧ßÜ°*́<5*
triple *°Ǘ,́9̧Ô)à(

triple point à°ç»3̧ÔÞ°*»Ü¶*¶ê
trisecant ×Kêµ�Þ°*»<̧*
trisecetion *́<5*)Ö(
trivial 3·è°3·ǴÙ)ê,ÔæâÔ(,Ø°è́ÙÑ°Ù̧ÐǗÙ)ê(

trivial character Ð̧ä°Ù̧ßØ°è́ÙÑ°Ù̧ÐǗÙ
trivial representation Ô·F̧Ò̧ÔØ°è́ÙÑ°Ù̧ÐǗÙê
trivial subgroup J·ê×²Ñ5ȩ̀ÔØ°è́ÙÑ°Ù̧ÐǗÙê
trivial valuation Ô·â²ȩ̀Û̧ÔØ°è́ÙÑ°Ù̧ÐǗÙê

trivially 1°Ð¹ä¶ßØ°è́ÙÑ°Ù̧ÐǗÙ,1°Ð¹ä¶ß3·è°3·ǴÙ
truth Ð±Þ¶ê)à(

truth value â¶è¶�Ð±Þ¶ê
try Þ°à·A¶Ô)ä́â(
twice D·â²Þ·Ù́Ý)êÔä(
twist *KÖµè)ä̧â(

twisted curve â̧ç¹Ý*̧Ö5è
twisted module ÞKÓ5Ü*̧Ö5è
twisted sheaf Ð²Ü»>̧Ô*°Ö5ȩ̀Ô

twisting sheaf Ð²Ü»>̧Ô*KÖ¶è¶ê
two *°à·Ù́Ý)éÞ(

two dimensional 35ÞµÞ·3́Ù
two-sided ideal Ð́ÙÓµÐ̧Ü35æ°Ó̧Ó́Ù

type á5Ò)Ö(,ǾD5á)Ö(

U

ultrafilter Þ·á°àµßâ·Ü
ultrapower ×¶Ö°ç·êâ·Ü
ultraproduct Þ·Û°DµÜ·êâ·Ü
uncountable �Ð1¶ßÞ°à́9̧Ô
under J·×·ê)ÞÙ(

under the map J·×·êÔ·Ô·â°ȩ̂ç̧Ô
under which *¶1K

underlying Ô·>5à̧×Þ́J·×·ê
understand ÞµÑ́Ùß)Ốä(
understanding Ô²Ņ̃à̧Ô)à(
uniformizing Þ°Ð·×µÓ)ê(

uniformizing element ÐµŅ̃èÞ°Ð·×µÓ
unimodular Ð5à́Ù¿ÞKÓ5Ü̧è́Ù)ê(

union Ð́×5Ó)Ö(
unipotent Ð5à́Ù¿DKØ¶à°ǾÙ)ê(

unipotent endomorphism Ð¶à°3KÞKè°ä́ÙÖ°ÝÐ5à́ÙDKØ¶à°ǾÙ
unipotent group ×²Ñ5ȩ̀ÔÐ5à́ÙDKØ¶à°ǾÙê
unipotent radical *̧è°*KßÐ5à́ÙDKØ¶à°ǾÙ

unique Ù̧×́ÙÓ)ê(
unique factorization ring ×5Ò1·â·ÜD°è́Ùç5ê×·Ó

â¶è°;́Ùê
uniquely 1°Ð¹ä¶ßÙ̧×́ÙÓ

uniquely determined à́ç°1̧â1°Ð¹ä¶ßÙ̧×́ÙÓ
uniqueness Ù°×́ÙÓ5ê)à(
unirational Ð5à́Ùè·æ°ÙKà̧ǗÙ)ê(

unirational variety Ù°è́Ùâ̧ÔÐ5à́Ùè·æ°ÙKà̧ǗÙê
unit Ù°×́ÙÓ̧Ô)à(,Ð·×²Ó̧Ô)à(

unit element ÐµÑ·èÙ°×́ÙÓ̧Ô
unit ideal Ð́ÙÓµÐ̧ÜÔ·Ù°×́ÙÓ̧Ô

unitary group ×²Ñ5ȩ̀ÔÐ5à́ÙØ̧è́Ùê
universal Ð5à́ÙÑ¶è°á̧ǗÙ)ê(
unramified �ÐÞ°á¹â̧ã

unramified extension Ô·è°×̧Ņ̃Ô�ÐÞ°á¹â¶ä¶ê
unramified morphism ÞKè°ä́ÙÖ°Ý�ÐÞ°á¹â̧ã

upper semi continuous function ä5à°ç°æ°Ù̧Ôè°ǽÙä̧Ô
Ü°Þ¶×³æ̧ÔÞ́Ü°âµÙÜ

up to â·Ó;°ÓµÙ
unitary Ù°×́ÙÓ̧ếÙ)ê,ÔæâÔ(,Ð5à́ÙØ̧è́Ù)ê(

unitary group ×²Ñ5ȩ̀ÔÙ°×́ÙÓ̧ếÙê
unitary matrix Þ·́Ø°è́Ùæ̧ÔÙ°×́ÙÓ̧ếÙê

universal Ð5à́ÙÑ¶è°á̧ǗÙ)ê(,;KÜµÜ)ê,ÔæâÔ(
unknown ÐµÙàKÙ̧Ó5â,à¶â°Ü̧Ý)Ö(
unless Ð¶<̧ÐÐ́Ý;µß
unramify ÐµÙàKÞ°á¹â̧ã
up Ü°Þ·â°Ü̧Ô)êÔä(
upper â¶Ü°ÙKß)ê(

upper bound ×¶á¶Ýâ¶Ü°ÙKß
use Þ́*°J·>µµ*)Ôê(
usual ȩ̀Ò́ÙÜ)ê(

usual manner Ð¹ä¶ßȩ̀Ò́ÙÜ

V
valid *̧è́Ùè)ê(,à̧ÛKß)ê(
valuation Ô·â²ȩ̀Û̧Ô)à(

center of valuation Þ¶è°;·ÖÔ·â²ȩ̀Û̧Ô
discrete valuation ring ×5ÒÔ·â²ȩ̀Û̧Ô1̧Ó́ÙÓ
valuation ring ×5ÒÔ·â²ȩ̀Û̧Ô

valuative criterion 1¹×·ßÔ·â²ȩ̀Û̧Ô
value âµè¶�)Ö(

transvection value28



value group ×²Ñ5è·êÔ̧â²ȩ̀Û́ÙÝ
valued Þ̧â³ȩ̀�)ê(

valued field +̧Ó¶ÔÞ̧â³ȩ̀�
Vandermonde determinant çKæµÑÕ·ß¿Ó¶è¿ÞKà°Ó¶Ô
vanish Þ́ê°Ð·Dµá)Ôê(

vanishing theorem Þ́*°D·ØỐê°Ð·D°á5ê
variable Þ́*°J·@¶Ô)Ö(

independent variables Þ́*°J·@́ÙÝ�ÐJ°Ü5Ù́ÙÝ
several variables ;·>µ̧ÔÞ́*°J·@́ÙÝ

variance *Kà5ê)à(
variety Ù°è́Ùâ̧Ô)à(

abelian variety Ù°è́Ùâ̧ÔÐ·1µǗÙê
abstract variety Ù°è́Ùâ̧ÔÞ»ä°*¶Ø¶ê
affine variety Ù°è́Ùâ̧ÔÐ²ä́Ùà́Ùê
complete variety Ù°è́Ùâ̧ÔÞ»*°Ü¶Þ¶ê
normal variety Ù°è́Ùâ̧ÔJ·ǴÙà̧Ô,Ù°è́Ùâ̧ÔàKè°Þ̧ǗÙê
projective variety Ù°è́Ùâ̧ÔD°èKÙ¶ç°ǾÙÑ́Ùê
rational variety Ù°è́Ùâ̧Ôè·æ°ÙKà̧ǗÙê

various *Kà¶Ô)ê(
vector Õ¶ç°ØKè)Ö(

vector bundle Ð¶Ò¶ÓÕ¶ç°ØKè́ÙÝ
vector space Þ¶è°×̧ÑÕ¶ç°ØKè́Ù,Þ¶è°×̧ÑÕ¶ç°ØKè́ÙÝ

verification Ð́>5ê)Ö(
vertical Ð²à̧Û́Ù)ê(,Þ°Ð»à̧�)ê(
verify Þ°Ð·>µµê)ä́â(
vertex ç̧Ó°ç¹Ó)Ö(
vertically 1°Ð¹ä¶ßÞ°Ð»@̧�
very Þ°Ð¹Ó)êÔä(

very ample divisor Þ°×·<µçè°×·ÑÙ̧Ó·Ù́ÝÞ°Ð¹Ó
very flat family Þ́*°Ḑ×̧Ô×²Ü̧ç̧ÔÞ°Ð¹Ó

view èKÐ¶Ô)ä̧â(
in view of à¹Û·×)ÞÙ(,Ü°ÐKè)êÔä(

virtual Ṍè°Ø5Ð̧ǗÙ)ê(
virtual arithemtic genus 2¶Ö·âÐ²è́ê°ÞµǾÙṌè°Ø5Ð̧ǗÙ

visualize Þ°Ó·Þ°Ùµß)ä́â(
volume à¶ä·×)Ö(

W
want èKæ¶Ô)ä̧â(
warning Ð·Ö°Ô̧ȩ̀Ô)à(
way 3¶è¶�)à(
we Ð²à·×°à5)ÞÒ(

we have Ùµ*Ü̧à5,Þ°ê°ç·9µÝ)Ôê(
weak ×·<̧*)ê(

weak approximation theorem Þ́*D·ØÔ·Gµè5ÑÔ·×·<̧*
Wedderburn�s theorem Þ́*°D·ØÕµÓ¶è°1µè°ß

Weierstrass Õ̧Ù¶è°*°Ø°è·á)éÝäèØÙ(
Weierstrass normal form Ô·F5ȩ̀ÔÔ·J́ç°à́Ùê

*¶ÜÕ̧Ù¶è°*°Ø°è·á
Weierstrass preparation theorem Þ́*°D·ØÔ·Ô²Û̧à̧Ô

*¶ÜÕ̧Ù¶è°*°Ø°è·á
weight Þ́*°ç̧Ü)Ö(
Weil ÕµÙ°ÙÜ)éÝäèØÙ(

Weil cohomology çKÔKÞKÜKÒ°Ù·êÕµÙ°ÙÜ
Weil conjecture Ô·*°â̧è·êÕµÙ°ÙÜ
Weil divisor Þ°×·<µçÕµÙ°ÙÜ

well ÔµÙØµÑ)êÔä(
well behaved Þ́ê°à̧ÔµÒÔµÙØµÑ
well defined Þ»Ò°3̧èÔµÙØµÑ
well ordered á̧Ó5èÔµÙØµÑ

Weyl Õ·Ù°ÙÜ)éÝäèØÙ(
Weyl chamber J̧ÐÕ·Ù°ÙÜ
Weyl group ×²Ñ5è·êÕ·Ù°ÙÜ
Weyl module ÞKÓ5ÜÕ·Ù°ÙÜ

when ;·Ð²*¶è)Þç(
whence Ü̧Ûµß)êÔä(
whenever ;·Ð²*¶è)êÔä(
where 1·Ð²*¶è)Þç(
which Ð²*¶è)Þç(
whose *¶<K)ÞÙ(
width è¹×·Ñ)Ö(
wild D́è°Ð́Ù)ê(

wild ramification Ốá°J̧â²ä5êD́è°Ð́Ùê
wish èKæ¶Ô)ä̧â(,×̧äµå)ä̧â(
with ấÝ)ÞÙ(

with respect 1°Ù·×·á)êÔä(
Witt ṌÙØ)éÝäèØÙ(

Witt group ×²Ñ5è·êṌÙØ
without 1°ǗÙ)Þç(

without loss of generality 1°ǗÙÔ·Ò°1̧Ü·êÔ·;°Ü̧Ǘ95ê
Witt ring ×5ÒṌÙØ

word Þ́<̧Ô)à(
in other words 1°Þ́<́ÙÝÐ²×µèKê

work âKÑµÓ)ä̧â(
worry 3KÐµÒ)ä̧â(
worth while ȩ̀Ð5Ù)êÔä(
wreath product Þ·Û°DµÜ·êÖµè
write ;KêµÑ)ä̧â(

Y
yield àKêµß)ä̧â(

valued yield29



Z
Zariski Ö̧è́æ°ḉÙ)éÝäèØÙ(

Zariski dense set ç°Ñ5æ̧Ôæ°ä5ä·êÖ̧è́æ°ḉÙ
Zariski main theorem Ô·>́*°ḐØÔ̧ấĢè́Ù*¶ÜÖ̧è́æ°ḉÙ
Zariski space Þ¶è°×·ÑÖ̧è́æ°ḉÙ
Zariski topology ØKDKÜÕÒ́9·êÖ̧è́æ°ḉÙ

zero Ð¶ä¶á)Ö(
common zero Ð¶ä¶áÞ°*»J̧ã
zero divisor Þ°×·<µçÐ¶ä¶á
zero element ÐµÑ·èÐ¶ä¶á
zero function ä5à°ç°æ°Ù·êÔ̧Ð¶ä¶á

zeta function ä5à°ç°æ°Ù·êÖµÙȩ̂Ð
Zorn æKè°ß)éÝ(

Zorn�s lemma Ü¶>·êæKè°ß

Zariski Zorn30


