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acceleration, 3
action, 74, 101, 140
angular momentum, 33, 128

Poisson brackets, 130
Atwood’s machine, 21
auxiliary conditions, 60

Brachistochrone problem, 47, 57

calculus of variations, 44
canonical equations, 99
canonical integral, 101
canonical invariant, 118, 124
canonical transformation, 109–111, 135

infinitesimal, 120
chaos, 15
commutator, 118
configuration space, 13, 74, 100
conservation

of angular momentum, 33
of energy, 36

conservation
of linear momentum, 30

conservation laws
and symmetry principles, 25, 29

constraint
differential, 64
holonomic, 10, 60, 84
isoperimetric, 65
non-holonomic, 64, 82
rheonomic, 82
rheonomous, 65
scleronomic, 10

constraints, 7, 9, 17, 60, 77
contact transformation, 122

cyclic coordinates, 28, 104
cycloid, 58

d’Alembert’s principle, 70
de Broglie, Louis, 140
degree of freedom, 9
determining the motion, 16
dynamics, 15

eikonal, 140
energy

kinetic, 38
potential, 37

energy function, 38
equation of motion, 16, 18, 99

Poisson brackets, 119
equilibrium, 83
Euler’s theorem, 38, 40
Euler–Lagrange equation, 45, 52, 55, 101

Fermat’s principle, 69
first integral, 110
fluid dynamics, 103
force

conservative, 36
generalized, 12
impressed, 83
of constraint, 9, 80, 83
of reaction, 83

functional, 46
functional derivative, 55, 158

generalized coordinates, 6
generalized force, 12
generalized momentum, 27, 39

171

www.cambridge.org© in this web service Cambridge University Press

Cambridge University Press
978-1-107-61752-0 - A Student’s Guide to Lagrangians and Hamiltonians
Patrick Hamill
Index
More information

http://www.cambridge.org/9781107617520
http://www.cambridge.org
http://www.cambridge.org


172 Index

generalized velocity, 7, 38
generating function, 110, 114

Hamilton–Jacobi equation, 135, 136
Hamilton–Jacobi theory, 135
Hamilton’s characteristic function, 138
Hamilton’s equations, 93, 98, 99, 101
Hamilton’s principal function, 136,

139
Hamilton’s principle, 70, 73, 100

modified, 101
Hamiltonian, 39, 97

density, 144
harmonic oscillator, 137

canonical transformation, 116
holonomic constraint, 10, 60, 78, 84
homogeneity of space, 26
homogeneity of time, 26
homogeneous function, 38

identity transformation, 115
impressed forces, 83
inertial reference frame, 3, 19, 87
infinitesimal canonical transformation,

120
invariance

of Lagrange’s equations, 86
isoperimetric problem, 65
isotropy of space, 26

Jacobi, Carl Gustav Jacob, 110
Jacobian determinant, 6, 125

kinematics, 3

Lagrange multiplier, 61, 85
Lagrange multipliers, 77
Lagrange’s equation

Nielsen form, 79
Lagrange’s equations, 20, 70

derivation, 75
Nielsen form, 73

Lagrange’s lambda method, 61, 64, 77, 81,
84, 85

Lagrangian, 19
density, 144

Lagrangian dynamics, 70
Legendre transformation, 93, 111
Leibniz, Gottfried, 16
Levi–Civita density, 131
Liouville’s theorem, 15, 127

modified Hamilton’s principle, 101, 112

Newton’s laws, 15
Newton’s problem, 69
Newton, Isaac, 16
Nielsen form, 73, 79
non-holonomic constraints, 64, 81, 85

path
minimal, 49
true, 49

phase fluid, 101, 103
phase space, 15, 100, 101, 103
point transformation, 4, 86, 111
Poisson brackets, 109, 118, 119, 130
Poisson’s theorem, 131
postulate of analytical mechanics, 84

Queen Dido, 65

reaction forces, 83
relativity, special, 87
rheonomous constraint, 65
rotating hoop, 23
Routhian, 104

Schrödinger’s equation, 140
Schrödinger, E., 140
scleronomous constraint, 10
spherical pendulum, 24
steady flow, 103
steady motion, 105
surface of section, 15
symmetry, 29
symmetry principles, 27
symplectic notation, 106, 120
system vector, 130

thermodynamic potentials, 96
thermodynamics, 95
transformation

canonical, 111, 135
contact, 122
identity, 115
inifinitesimal canonical, 120
Legendre, 93, 111
point, 4, 86, 111

transformation equations, 4, 6, 20, 86,
135, 136

true path, 49
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undetermined multipliers, 61, 78

variables
active, 94, 98
passive, 94, 98
several dependent, 58

variation, 54, 74
variational derivative, 55
velocity, 3
virial theorem, 40

virtual displacement, 11, 71
virtual work, 12, 71

principle of, 12, 83
vis-viva, 17

work
virtual, 12, 71, 83

work energy theorem, 36
work function, 36
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