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Abel’s formula, 43
affine space, 48
angular momentum, 59

Banach space, 110
Bernoulli equations, 11

Cauchy sequence, 109

centre, 87

characteristic equation, 52
characteristic frequency, 63
conservation law, 59

contraction map, 110

Contraction Mapping Theorem, 110

damping coefficient, 61
differential equation, 1
exact, 9
autonomous, 73
explicit, 5
implicit, 5
ordinary, 2
partial, 2
direction field, 18

epidemiology, 13, 99
equation of motion, 29
equilibrium point, 74
asymptotically stable, 74
attracting, 74
semistable, 75
stable, 74
unstable, 74
Euler equations, 55
Euler method, 24

fundamental set of solutions, 41

general solution, 5, 6, 37

Hartman—Grobman theorem, 93
Heun’s method, 26
homogeneous
differential equation, 10
second order ODE, 52
linear system, 40
Hooke’s law, 60

improper node

stable, 86

unstable, 86
inhomogeneous

linear system, 47

second order ODE, 53
initial value problem, 7
integral equation, 25
integrating factor, 8

Kepler Problem, 59

linear algebra, 37
Linearisation Theorem, 93
Lipschitz condition, 112
Lyapunov function, 96

mathematical pendulum, 77, 98

Newton’s second law, 29
node

stable, 83

unstable, 83
norm, 109

parametric dependence, 71
particular solution, 47, 48, 54
pendulum equation, 98
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period, 62 spring constant, 60
phase diagram, 73 stability of solutions, 4
phase space, 73 star
phase velocity, 73 stable, 85
Picard-Lindel6f Theorem, 14 unstable, 86

for systems, 31 steady state solution, 69
power, 71 superposition, 37
predator-prey equation, 98
pursuit problem, 101 trajectory, 73

transient solution, 69
resonance, 68, 70

Runge—Lenz vector, 59 undetermined coefficients, 54
units, ix, 60
saddle point, 84 universal gravitation, 59, 63
shooting method, 58
simple harmonic motion, 62, 76 variation of parameters, 48
singular points, 56 vector field, 19
SIR model, 99 vector space, 37
spiral
stable, 87 well-posed problem, 3
unstable, 87 Wronskian, 42
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