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This book is entitled Dynamics of Constrained Mechanical Systems. The constrained mechanical systems,in my
opinion,contain the three kinds of the systems, i.e. the holonomic systems, the nonholonomic systems and the
Birkhoff systems. The book covers the following six parts.Part I Fundamental Concepts in Constrained
Mechanical Systems. The part has 6 chapters: Constraints and their classification, Generalized coordinates,
Quasi-velocities and quasicoordinates, Virtual displacements, Ideal constraints, Transpositional relations of
differential and variational operators.Part Il Variational Principles in Constrained Mechanical Systems. It covers 5
chapters: Differential variational principles, Integral variational principles in terms of generalized coordinates for
holonomic systems, Integral variational principles in terms of quasi-coordinates for holonomic systems, Integral
variational principles for nonholonomic systems, Pfaff-Birkhoff principle.Part 11 Differential Equations of Motion
of Constrained Mechanical Systems. It covers 11 chapters: Lagrange equations of holonomic systems, Lagrange
equations with multiplier for nonholonomic systems, Mac Millan equations for nonholonomic systems, VVolterra
equations for nonholonomic systems, Chaplygin equations for nonholonomic systems, Boltzmann-Hamel
equations for nonholonomic systems, Euler-Lagrange equations for higher order honholonomic systems, Nielsen
equations, Appell equations, Equations of motion of mixed type, Canonical equations.Part 1V Special Problems in
Constrained Mechanical Systems. It covers 8 chapters: Stability of motion and theory of small oscillations,
Dynamics of rigid body with fixed point, Dynamics of relative motion, Dynamics of controllable mechanical
systems, Dynamics of impulsive motion, Dynamics of variable mass systems, Dynamics of electromechanical
systems, Dynamics in event space.Part VV Integration Methods in Constrained Mechanical Systems. It covers 6
chapters: Methods of reduction of order, Dynamics algebra and Poisson method, Canonical transformations,
Hamilton-Jacobi method, Field method, Integral invariants.Part VI Symmetries and Conserved Quantities in
Constrained Mechanical Systems. The part has 10 chapters: Noether symmetries and conserved quantities, Lie
symmetries and Hojman conserved quantities, Form invariance and new conserved quantities, Noether
symmetries and Hojman conserved quantities, Noether symmetries and new conserved gquantities, Lie symmetries
and Noether conserved quantities~ Lie symmetries and new conserved quantities, Form invariance and Noether
conserved guantities, Form invariance and Hojman conserved quantities, Unified symmetries and conserved
guantities.
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Mei Fengxiang [0 1938-1 , a native of Shenyang, China, and a graduate of the Department of Mathematics and
Mechanics of Peking University [1 in 19631 and Ecole Nationalle Superiere de Mécanique [0 Docteur d'Etat,
1982[1 , has been teaching theoretical mechanics, analytical mechanics, dynamics of nonholonomic systems,
stability of motion, and applications of Lie groups and Lie algebras to constrained mechanical systems at Beijing
Institute of Technology. His research interests are in the areas of dynamics of constrained systems and
mathematical methods in mechanics. He currently directs 12 doctoral candidates. He was a visiting professor at
ENSM [0 1981-198200 and Universit LAVAL [0 199401 . Mei has authored over 300 research papers and is the
author of the following 10 books [ in Chinese[] : Foundations of Mechanics of Nonholonomic Systems [ 1985
[ ; Researches on Nonholonomic Dynamics [J 198701 ; Foundations of Analytical Mechanics [0 198701 ; Special
Problems in Analytical Mechanics [1 19881 ; Mechanics of Variable Mass Systems [J 19897 ; Advanced Analytical
Mechanics [0 199101 ; Dynamics of Birkhoffian System [1 1996[1 ; Stability of Motion of Constrained Mechanical
Systems [1 199701 ; Symmetries and Invariants of Mechanical Systems [0 1999(7 ; and Applications of Lie Groups
and Lie Algebras to Constrained Mechanical Systems [J 19997 .
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[0 Fundamental Concepts in Constrained Mechanical Systems[] 1 Constraints and Their Classification [ 1.1
Constraints[] 1.2 Equations of Constraintl] 1.3 Classification of Constraints[] 1.3.1 Holonomic Constraints
and Nonholonomic Constraintsl]  1.3.2 Stationary Constraints and Non-stationary ConstraintsC]  1.3.3
Unilateral Constraints and Bilateral ConstraintsC]  1.3.4 Passive Constraints and Active ConstraintsC] 1.4
Integrability Theorem of Differential ConstraintsC] 1.5 Generalization of the Concept of Constraintsl]  1.5.1
First Integral as Nonholonomic ConstraintsC]  1.5.2 Controllable System as Holonomic or Nonholonomic
System[d 1.5.3 Nonholonomic Constraints of Higher Order]  1.5.4 Restriction on Change of Dynamical
Properties as Constraint[] 1.6 Remarks[] 2 Generalized CoordinatesC] 2.1 Generalized Coordinatesl] 2.2
Generalized Velocitiest] 2.3 Generalized Accelerations[] 2.4 Expression of Equations of Nonholonomic
Constraints in Terms of Generalized Coordinates and Generalized Velocitiest] 2.5 Remarks[] 3 Quasi-Velocities
and Quasi-Coordinates [ 3.1 Quasi-VelocitiesT] 3.2 Quasi-Coordinatesl] 3.3 Quasi-Accelerations] 3.4
Remarksl 4 Virtual Displacementst] 4.1 Virtual Displacementsl] 4.1.1 Concept of Virtual Displacements[]
4.1.2 Condition of Constraints Exerted on Virtual DisplacementsC]  4.1.3 Degree of Freedom[d 4.2 Necessary
and Sufficient Condition Under Which Actual Displacement Is One of Virtual Displacementst] 4.3
Generalization of the Concept of Virtual Displacement] 4.4 Remarks(] 5 Ideal Constraintsl] 5.1 Constraint
Reactions[] 5.2 Examples of Ideal ConstraintsC] 5.3 Importance and Possibility of Hypothesis of Ideal
ConstraintsC] 5.4 Remarks[] 6 Transpositional Relations of Differential and Variational Operations[] 6.1
Transpositional Relations for First Order Nonholonomic Systems]  6.1.1 Transpositional Relations in Terms of
Generalized Coordinatest]  6.1.2 Transpositional Relations in Terms of Quasi-Coordinates(] 6.2
Transpositional Relations of Higher Order Nonholonomic Systems[]  6.2.1 Transpositional Relations in Terms
of Generalized Coordinatest]  6.2.2 Transpositional Relations in Terms of Quasi-CoordinatesC] 6.3 Vujanovic
Transpositional RelationsC]  6.3.1 Transpositional Relations for Holonomic Nonconservative Systems[]  6.3.2
Transpositional Relations for Nonholonomic Systems[] 6.4 Remarks[] Variational Principles in Constrained
Mechanical Systems[ 7 Differential Variational PrinciplesC] 7.1 D'Alembert-Lagrange Principle O O O
Differential Equations of Motion of Constrained Mechanical Systems[] Special Problems in Constrained
Mechanical Systems[] Integration Methods in Constrained Mechanical Systemsl] Symmetries and Conserved
Quantities in Constrained Mechanical Systems
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