
Chapter I: Introdu
tion: Examples and �rst numeri
als
hemes
The mathemati
al pendulum. We 
onsider the following Hamiltonian fun
tion:

H(p, q) =
1

2
p2 − cos(q).Figure 1 shows the energy H along the numeri
al solutions (exp. Euler, midpoint rule, symp.Euler, Störmer-Verlet) for the stepsize h = 0.2.
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TimeFigure 1: Computed energies for the pendulum problem.A long time simulation is shown in Figure 2.The N-body problem. Figure 3 shows the numeri
al solutions (exp. Euler and symp. Euler)for the outer solar system.Argon 
rystal. Figure 5 shows the 
omputed energy and temperature for the argon 
rystal(Figure 4).
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Figure 2: Long time simulation of the pendulum problem.
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Energy errorFigure 3: Simulation of the outer solar system and 
omputed energies for the exp. Euler andsymp. Euler s
hemes.

Figure 4: The argon 
rystal is 
omposed of 7 argon atoms (� HLW).

Figure 5: Computed energy and temperature of the argon 
rystal (� HLW).


