







































































































TalkiMaximaltoriontietrops Referto notes from
John MorganI

Whatiggggjin gifts cartesianProductofcircles

St Unit Circle
Visualization Looks like aDont

t.EE fgci IEiertibiematrices
Call a O

U 2 aEGI Ial I

pictorially

MgPofgM4ca4Iogol.ca

Thisisthelargesttorusin
GLCQ

Why

Ii GlenCa
Doeswhatwedid in GL Calgeneralizeto
Glace
fortunately itdoes

GLnCa axninvertiblematrices

Soin GL E we had UCH
In GlenCa whatdowehave
Anythoughts










































































































Idea Wecantake UCH inCLn G
UM Cara an lait
Problems In GL G case wehada 1 1matrix
It iseasytorealizeU I as amatrix
Nowwehavean nxnmatrixorinotherwordsatentriestoputnentriesinto

Wheredoweputtheseentries
SolutionPlacetheentriesacrossthediagonal

detA OA o a flail HenceacGincat
Makessensewhythiswouldbeamaximaltorus

iii T Ygo or on o eSuen
SU n SpecialUnitaryGroup

U n determinant 1
Notice In all ofthese examplesthese
Triwerethelargestsuchthatcould fit
intheparticularmatrixgroup

Begsthequestion
Is thereanupper

bound

4.61Amaximaltorus TCG is asubgroupwhich
isa torussuchthat if TcuCGandVisatorus
thenT U
NoteG is a Compactconnected lieGroup

If G is notcompactthenyouneed
nothaveanynon trivialtori

Trots Anysubtorus of G is
contained in amaximaltorus

Intuitivelythisseemsobvious
Yourtoriareallofthis

samegeneral

formTheonlyreal
differenceis

hedimension

I considera strictlyincreasingsequencetsubtoriT CTac CG
henLCTICLCtrlC CLCG isa
strictlyincreasingsequenceandsoisfinite I

hetakeawayThesetoriarenestedineachother
Themaximaltoriarelooselyoutermost toritakingupthemostspacein G













































































































We nowsomewhatgetwhattori maximal tori are
Whyaretheysoimportant

Thm 2 A connectedAbelianLieGroup G has the form TaxRb

CorrollaythA liegroupwhichis compact
connectedandAbelian

is a Torus

Now weknowthatanycompactconnected
abelian lieGroup is

infactaTorus

14.11LetGbeaTopologicalgroupandletget
LetHbethesubgroupgeneratedbyg
Thengisagenerator of

G it dH G
whenoldenotestheclosure

PropCUIThetorusThismonogenicand
generatorsaredenseinTk

Whatdidwegainfromthis
Wellthefactthatour
groupG is orisn'tmonogenic
issomewhatbesidesthepoint
Ourtoriwillalwaysbe
monogenicandthereforealsoabelian

Weshouldbeabletoleveragethis
facttodetermine if G is monogenic

Propay

Nowwehaveawaytoconfirmif G is
abelian

Knowingagroupisabelian
enablesusto

dosomuchmorewithgroups or
atleast

simplifycertainproblemsthatarise

































































Tangent space of that Group at the identity.

So in this tangent space of the torus at the identity






































Defy The integerlattice of LCT is exp e

where exp LCT T

Propul1L G Ge splits as
a T space in the

form to IzVi where T acts
on Vo trivially dimVi 2

for is Oand T acts on Vi
as cos 2TOi t sin 2a QCH

sin ZeOE t cos29OECH

Here Oi T Ma is givenbythe linear form Oi LCT IR

takingintegervaluesontheintegerlatticeandnoQ
is zero

PropCY.ly T ismaximal ES Vo LCT

Notations LetGbe a lieGroupwith
a unit e Thenwe write L G forGeand
f forFxGe ThenLisafunctor

Whatdoes LCH mean

Pf It is clearthat LCT c Vo
i SupposethatVo LCT and TCT
Then L T CLCT CVo c to so

LCTI LCTYandT T

ii SupposeVo CT Thenthereis

XEVo X CT NowexpTX for ter
is a 1parametersubgroupHofCon

which

Tactstriviallyandwhichisnot
contained

in T Thereforethesubgroup
generatedbyTandH

is aconnectedAbeliansubgroupstrictlycontainingT
soT is notmaximal I

Corollarychi din G dint is even











































































