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Thisbookprovidesanintroductiontoliegroups,Liealgebras,andrepresentationtheory,ai
medatgraduatestudentsinmathematicsandphysics.Althoughtherearealreadyseveralexc
ellentbooksthatcovermanyofthesametopics,thisbookhastwodistinctivefeaturesthatiho
pewillmakeitausefuladditiontotheliterature.First,ittreatsLiegroups(notjustLiealgebras)i
nawaythatminimizestheamountofmanifoldtheoryneeded.Thus,Ineitherassumeapriorc
ourseondifferentiablemanifoldsnorprovideacon-densedsuchcourseinthebeginningcha
pters.Second,thisbookprovidesagentleintroductiontothemachineryofsemisimplegroup
sandLiealgebrasbytreatingtherepresentationtheoryofSU(2)andSU(3)indetailbeforegoin
tothegeneralcase.Thisallowsthereadertoseeroots,weights,andtheWeylgroup"inaction
insimplecasesbeforeconfrontingthegeneraltheory.

Thestandardbookson LietheorgbegmimmediatelywiththegeneraIcase:asmoothmamfol
dthatisalsoagroup.Theliealgebraisthendefinedasthespaceofleft-invariantvectorfieldsa

ndtheexponentialmappingisdefinedintermsoftheflowalongsuchvectorfields. Thisappro

achisundoubtedlytherightoneinthelongrun,butitisratherabstractforareaderencounterin
gsuchthingisfo rthefirsttime.Furthermore,withthisapproach,onemusteitherassumethere
aderisfamiliarwiththetheoryofdifferentiablemanifolds(whichrulesoutasubstantialpartof
one'saudience)oronemustspendconsiderabletimeatthebeginningofthebookexplaining
thistheory(inwhichcase,ittakesalongtimetogettolietheoryproper).
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The Baker-Campbell-Hausdorff Formula (shows that all the information about the
group product, at least near the identity, is "encoded" in the Lie ) T the
Frobenius theoremiEBA, IEBAZEACEN BN AR A B B ELIEIA
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