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(0 O This is an introductory text dealing with a part of mathematicsl] modem differential geometry and the theory
of Lie groups. It is written from the perspective of and mainly for the needs of physicists. The orientation on physics
makes itself felt in the choice of material(] in the way it is presented [ e.g. with no use of a
definition-theorem-proof schemeld [0 as well as in the content of exercises [1 often they are closely related to
physics] .0 [J Its potential readership does not] however[d consist of physicists alone. Since the book is about
mathematicsC] and since physics has served for a fairly long time as a rich source of inspiration for mathematics]
it might be useful for the mathematical community as well. More generally[] it is suitable for anybody who has
some [ rather modest] preliminary background knowledge [ to be specified in a while[l and who desires to
become familiar in a comprehensible way with this interestingl] important and living subjectl] which penetrates
increasingly into various branches of modem theoretical physicsC] "pure" mathematics itself(] as well as into its
numerous applications.
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Prefacelntroduction1 ThelJ concept] of(] al1 manifold2[0 Vector[] and] tensor(] fields3[] MappingsO of
[ tensorsC] induced] by[J mappingsC] ofJ manifolds4[] Lie[] derivative5[] Exterior(] algebra6l] Differential
O calulus of[] forms70 Integral] calculus of[(] forms80 Particular(] casesC] and[J applications] of

[ Stokes'theorem9[] Poincared lemmal] andJ cohomologies100] Liel] groups:basicl] facts11[] Differential
[0 geometry[d onO Lie groups120] Representations] of(] Lie(] groups] and[ Lie[d algebras13[] Actions[] of
O Lied groups and Lie[d algebrasC] ond manifolds140 Hamiltoniand mechanicsC] andJ symplectic

00 manifolds150 Parallel] transport] and(] linear( connection on] M160 Field theory[] and[] the

0 language of] forms170] Differential (] geometryJ on] TL MO andd T*M18] Hamiltonian[ and

[ Lagrangian] equations190] Linear[] connection] and[ thelJ frameld bundle2000 Connection[] on[] a

O principal] G-bundle21] GaugelJ theoriest] and[J connections22[] Spinor[] fieldst] and[ thel] Dirac

(] operatorAppendixd AL] Somel] relevant[] algebraill structuresAppendixd B0 Starring
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