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1D simplex method, xviii
Adams—Bashforth scheme, 22

bisection, xvi
boundary value problem (BVP), 34

central force, 26

centrifugal force, 30

coherence, 8

complex amplitude, 10
conservative force, 27
constructive interference, 8
coupled harmonic oscillators, 24
coupled oscillators, 58
cylindrical coordinates, 40
cylindrical waveguide, 40

damped oscillator, 24

density functional theory — DFT, 78
destructive interference, 8
differential equation, 21

diffraction, 7, 10

diffraction integral, 10

division of amplitude, 10

division of wavefront, 10

driven oscillator, 24

eigenenergy, 3

eigenfunction, 2

eigenvalue problem, 1, 42

eigenvalue problem (EVP), 40

energy conservation, 30, 32

equation of motion, 18

Euler representation of a complex
number, 92

Euler scheme for ordinary differential
equation, 22

explicit schemes, 23

Fick’s law, 45
Finite Difference (FD) method, 47
finite elements method, 52, 54, 87
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First Newton’s Law, 19

Gauss law, 35

Gauss—Seidel iteration, 55, 88

Gaussian elimination with back
substitution, 47

general relativity, 27

golden section search, xvii

gravitational force, 26

gravitational potential, 27

Hamiltonian, 29, 30
harmonic oscillation, 20
Hartree interaction, 78
Huygens’ principle, 10

implicit schemes, 23

initial value problem (IVP), 18
interference, 8

isochronism, 20

Kepler’s law of planetary motion, 30,
33

Lagrange polynomials, 95

Laplacian, 36

light intensity, 11

linear momentum conservation, 30, 32
Lissajous curves, 63

method of parabolas, xvii
minimum of a function, xvi
molecular dynamics (MD), 26

Newton’s law of universal gravitation,
26

Newton’s laws of motion, 18

Newton’s third law, 19, 27

Newton—Raphson, xvi

non-inertial reference frame, 30

non-linear interaction, 67

normal modes, 41, 66

© in this web service Cambridge University Press & Assessment

www.cambridge.org



www.cambridge.org/9781009413121
www.cambridge.org

Cambridge University Press & Assessment

978-1-009-41312-1 — A First Guide to Computational Modelling in Physics
Pawel Scharoch , Maciej P. Polak , Radostaw Szymon ,
Software developed by Katarzyna Holodnik-Malecka

Index
More Information

numerical derivatives, 11
numerical quadrature, 13
Numerow—Cowells algorithm, 37

optical fibre, 41
optical path, 8

partial differential equations (PDEs), 45
Poisson’s equation, 36, 79
predictor-corrector schemes, 23
principle of equivalence, 27

quantum mechanics, 1
quantum state, 1
quantum tunnelling, 85

rectangle method, 13
rectangular quantum well, 1
resonant coupling, 61

root of a function, xv
Runge—Kutta method, 22

Schrodinger equation, 2

secant method, xvi, xvii
second Newton’s law, 19
shooting method, 42

simple pendulum, 19
Simpson method, 13
spherical coordinates, 36
steady-state diffusion, 45
superposition principle, 8, 27

Taylor series, 94

time-dependent Schrodinger equation,
81

trapezoid method, 13

variational principle, 52, 53
Verlet algorithm, 31

wave, 8

wave equation, 40

wave function, 2

Wilberforce pendulum, 58, 63
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