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Index

a
Ampère Law 208–209
angular velocity 64
annihilation operator 279
Argand diagram 32

b
band structure 263
Bell inequalities 275–279
Block’s theorem 263
Block waves 261
Bohr
– atom 243–246
– radius 245
branch point
– algebraic 34
– logarithmic 34

c
canonical commutator relations 268
Cauchy integral formula 183
Cauchy–Riemann equations 176–178,
180–181

Cauchy–Schwarz inequality 73
Cauchy’s theorem 181–184
center of gravity 123
centrifugal force 66
centroid 124
chain rule
closure relation 166
complex numbers 29–49
– argument 32
– – principal value 33
– modulus 32
complex velocity 180
conic sections 297, 301–304
– polar coordinates 304
constraint 112

continuity equation 137, 206
convolution theorem 162
coordinates
– cylindrical polar 128
Coriolis force 66
Coulomb’s law 199
creation operator 279
current
– density 205
– steady 206
cyclotron frequency 59, 67

d
death 287
de Broglie hypothesis 246
delta function 159–169
De Moivre’s formula 48
derivative 5
determinant 83–85
differential
– exact 100
– total 98–107
differential equation
– homogenous 45
– inhomogenous 45
– particular solution 45
Dirac notation 257–258
divergence theorem 146, 149
divergent sequence 3
Doppler effect 232

e
eigenenergies 252
emf 206, 207
equilibrium point
– stable 40
– unstable 40
Euler’s formula 31
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Euler–Lagrange equation 290–293
Euler’s solution 104
expectation value 259
exponential function 19
extrema
– functions of one variable 17

f
Faraday
– law 206–208
fictitious forces 66
fluid
– dynamics 135–141, 179–180
– incompressible 137, 180
– irrotational 139, 180
Fourier
– integral theorem 162
– inverse transform 162
– series 75–79
– transform 162
four momentum 229
four vectors 220–226
four velocity 227–229
fundamental theorem of calculus 12

g
Galilean transformation 218
gauge conditions 211–212
– Coulomb 212
– Lorenz 212, 236
Gauss’s law
– differential form 200
– integral form 198
geometric series 4
gradient operator 130
Gram–Schmidt orthogonalization
75, 88

Green’s functions 163–165
Green’s theorem
– in the plane 152
– in three dimensions 148

h
Hamiltonian 279
Hamilton’s equations 109,
293–298

Hamilton’s principle 290
harmonic function 177
harmonic oscillator 279
– isotropic 61–62
Helmholtz theorem 167, 169
Hilbert space 271
hydrogen spectra 245
hyperbolic functions 34–36

i
inertial frames 217–220
– standard configuration 217
integrals
– multiple 113–121
integrating factor 24
integration 10–11
– by parts 13, 16
interchanging derivatives and integrals 97
intermediate value theorem 4
interval of convergence 18
inverse function theorem 9
inverse square force 64

j
Jacobian 103–104, 117–121
Jacobian matrix 103
Jordan’s Lemma 188

k
Kepler’s second law 61
Kroneker delta function 48

l
Lagrange multiplier 112
Lagrangian 290
L’Hôpital’s rule 27
Laplacian 108
Larmor effect 67
Larmor frequency 67
Larmor precession 274–275
Laurent series 184
Liénard–Wiechert Potentials 237–239
limit
– definition for complex numbers 174
– definition for real numbers 3
linear approximation 297
line integral 131
Lorentz force 58
Lorentz invariant 222
Lorentz matrix 221
Lorentz transformation 217–220

m
mass
– relativistic 229
matrix 80
– hermitian 86
– trace
Maxwell-Ampère Law 209–210
Maxwell’s equations 197–215, 234–237
Maxwell’s thermodynamic relations 121
mean value theorem 28, 96, 97
mean value theorem for integrals 10, 16
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meromorphic function 184
Minkowski space 220–226
molecules 254–256
multivalued function 34

n
Newton’s laws 57, 291
Newton’s second law 8

o
observables
– functions of 261
operators
– linear 78–91
– self-adjoint 85–89, 257
– unitary 89
orbital
– antibonding 255
– bonding 255
ordinary differential equation
– first order 24–25
orthogonal vectors 74
orthonormality relation 165
orthonormal vectors 74
oscillator
– critically damped 45
– damped 43–45
– forced 45–47
– over damped 45
– under damped 44

p
parity
– even 251
– odd 251
Parseval’s theorem 162
partial derivatives 95–113
Pauli spin matrices 273
permittivity of free space 198
phase space 109, 296
photon 232
Poisson’s equation 212
precession 67

q
quadratic equation 303

r
radius of convergence 179
residue theorem 186
resonance 47

Rolle’s theorem 27
rotating frames 64–66
Runge–Kutta method 104–107

s
Schrödinger equation 246, 265
simple harmonic oscillator 36–47, 110
sin 287
singularities 179
step function 161
Stern–Gerlach Experiment 269–275
Stokes’ law 209
Stokes’ theorem 149–154
superposition of states 257
surface integrals 142–145

t
tangent vector 126
Taylor’s series 15–17, 36, 104, 296
– remainder term 19
– – Cauchy form 16
– – integral form 15
– – Lagrange form 16
teleological argument 291
time dilation 226–227

u
unit vector 53

v
variational principles 287–300
vectors
– equation
– – of a line 56
– – of a plane 57
– inner product 72
– in ℝ3 51–67
– integration 133–134
– linear dependent 72
– linear independent 72
– norm 73
– scalar product 52
– space
– – basis 72
– – definition 71
– vector product 54

w
wave equation 210, 211
work 132
work–energy theorem 38–41, 132


















