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This book is devoted to the general theory of classical and quantum gauge systems. The quantum mechanical analysis deals with both operator and path integral methods. As an application, a chapter on the
Maxwell ﬁeld and the two-form gauge ﬁeld is included. Exercises and a modest bibliography are provided
at the end of each of the twenty chapters.
The authors give a fully general and uniﬁed treatment of the subject. Moreover, the mathematical background needed to develop the formalism is included. Such a treatment was not previously available to
such an extent. The presentation of the theory begins with the Dirac analysis of constrained Hamiltonian systems and the geometry of the constraint surface. The explicit relation between the ﬁrst-class
constraints and the gauge invariance of the action is described. Then the graded phase space with the
Grassmann coordinates and the generalized graded Poisson bracket are introduced to analyse systems
with Fermi variables. The next part of the book deals with the BRST method. The algebraic structure
of BRST symmetry and the BRST construction in the reducible and irreducible case (with the use of
the Koszul-Tate diﬀerential) are described. Then gauge ﬁxed actions, dynamics of the ghost ﬁelds and
the BRST construction in the case of local ﬁeld theories are analyzed. Further, three chapters deal with
the quantum mechanics of constrained systems: standard operator methods, BRST operator method
(quantum BRST cohomology), path integral method for constrained and unconstrained systems. Then
the antiﬁeld formalism is presented (Koszul-Tate resolution) in classical and path integral formulations
and its equivalence with canonical methods are derived. The last two chapters contain applications of the
formalism and complementary material on exterior calculus and integration on supermanifolds. Moreover,
the relation of Cliﬀord algebras to the quantization of Fermi degrees of freedom is explained.
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