CONTENTS

PREFACE ..ottt e ae s e st et s ses e ere e sne s ix

NONASSOCIATIVE ALGEBRAS

1.1, Basic definitions .......ccceceeeivirerninenincercre st 1
1.2, MOUIES ...ttt s saa e s sanes 4
1.3. Jordan and Fitting deCOMPOSILiONS ......ccooevvvverercreerersscereesrnnenss 7
1.4, Derivations .....cccecviirveeiiereseeiiinrmrseressesser e essessessessesserssssssseesenes 12
1.5.  Solvability and radical ......c.cccoeveeiviireceeeecerereeereerereeeseeseesnenns 22
1.6.  Algebras with invariant forms ...........cccvnveenecererenseennn. 25

POLYNOMIAL MAPPINGS

2.1, The Zariski tOPO0I0GY ....ccccceeeviiveiiniieetestesieeeesesreeeesssesssesssnenns 29
2.2, DIfferentials .....ccccovvvrerierienreneceiseiese e et st see e et esseas 31
2.3.  Extension 0Of hOMOMOIPhISMS ...cccoeeveeveernecenmrereeeessessessesssssnens 35

LIE ALGEBRAS OF CHARACTERISTIC O

3.1, INOAUCHION ...oueiiiieieerteiee et rers e s ese et s eenesaenn 40
3.2.  Nilpotent Lie algebras ........cccevrerrerrecneinrisnieeneseeesessessessnns 43
3.3, Cartan Subalgebras .........ccccevovireieieiieiieeeeereee s b3
3.4. Solvable Lie algebras ..........cceeceeeereereeceeruemreesseseseseseeeseeen 59
3.5. Conjugacy of Cartan subalgebras ............c..cocoeormvovmvvovreoron, 66
3.6.  Cartan’s Criteria .......cocccvvevnrnreecireirieeeeeeeneeessnsee s et 70

3.7.  The theorems of Weyl and Levi ......cccooemvemmemeomoeonoon, 74



SPLIT SEMISIMPLE LIE ALGEBRAS OF CHARACTERISTIC 0

4.1

4.2,
43.
4.4,
4.5.
4.6.
4.7.

INEFOUCTION  ..veeeerernerrerierecssiriiseatrrenesee e aan et s e s et e s s s 85
MaXimal TOF .ecrreesirerrrimersrnssiimiennrrsisssinrenransenesessssessossanneessnsnanees 86
Representations Of § £ (2) .oeeceniiiniis e 92
Properties Of roots and root SPACES ........c.eceessesssssserssssisness 99
Simple Systems Of FOOTS ..cceccceiemniniiiiniienieines e 112
ClasSiFICALION  vvvererreeerrneeresssionsresssinanesaneesstsssssensssneisanasssnssssnnes 123
Construction of the algebras eeesesetaraeearasaesasassstetsaerasaesneasanas 136

REPRESENTATIONS OF SEMISIMPLE LIE ALGEBRAS

5.1.
5.2.
5.3.
5.4.
5.5.
5.6.

Universal enveloping algebras .......ccccoeeviminisiienniniiiiennnnne. 158
Free Lie algebras ... 173
The Weyl groups and roOtS .....ccccceeemiimiiniiiemmmmenmmsienes 175
Integral fUNCHIONS ..oocivemreeriiniirireess e 195
Weights and standard cyclic modules ......ccomiinninicsceniene 202
Finite—dimensional modules .......ccccccvvmmirinnsciinicnnnneinn. 212

FLEXIBLE LIE—ADMISSIBLE ALGEBRAS WITH A~ SEMISIMPLE

6.1.
6.2.
6.3.
6.4.
6.5.
6.6.

AdjOINt OPErALOrS ....cceiiviemrmriseeneriseresseestisissssnmsnssnessnnssssstsssnes 223
Highest adjoint WeIghtS .......cowcummiressssssmssssssssssssissssssanessnsansess 227
The adjoint diMENSION ....cccccecrmmiinniecsniisiestrsnet s sasns .. 234
The classifiCation ...cccccceerecrriimeninniniieennrensie e ssnnsanasses 242
The redUCLiVE CASE ....ccceceeeecrmvsrsiesssnmessensssnesesnassssasssessstiessansananss 248

An extension of the PBW Theorem ......cccccciiimeeccniniineecanne. 260



7. LIE-ADMISSIBLE ALGEBRAS OF ARBITRARY CHARACTERISTIC

7.1, Classical Lie algebras ........cccccceeviivcerieiineeirieneeneesseessessesssses 270
7.2.  Flexible Lie—admissible algebras with
A7 ClBSSICal ..ottt e 275
7.3. Embedding of Lie algebras ..........ccoeeerrieeercerecvereesneresnsesennns 286
7.4. Lie—admissible algebras associated with
generalized Witt algebras ........cccovcveeeieecrmienceineerceseesereesenennns 297
7.5.  Lie—admissible mutations of an associative
AlGEDIA ..o e s 306
LIST OF SYMBOLS ...ttt ctsvesees st esssssssessesss e e esens 318
INDEX ettt st a e e ss ettt e n e se e e e e 322



