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1. Consider Newton’s equation of motion for a harmonic oscillator
q
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Rewrite this as a set of first-order ODEs. (4p)
2. The Hamiltonian for the Fermi-Pasta-Ulam problem can be written as
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It can be solved using the velocity Verlet algorithm

ui(n + 1) = ung(n) + tl\t'v,-(n) + -égiai(n)
vi(n + 1) = vi(n) + %é fas{n + 1) + a;(n)}

with
ai{n) =7
Can you add what is missing at the question mark. (4p)

3. In a molecular-dynamics program one can sometimes find the following (pseudo-)code.
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It implements a certain usefil technique. Explain the technigue and state when it can be
used. {bp)

4. In molecular-dynamics simulations the temperature and pressure can be adjusted. Explain
how that can be done. Only the very basic principle, no explicit formulas are required.

(5p)



5. Explain the idea behind error estimate for correlated values using block averaging. No
explicit formulas are required. {5p)

6. Consider the wave equation
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with the boundary conditions, for z = 0 and = =1,
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and discretize y(2,t) according to
yr = y(zj, )

Describe how the boundary conditions can be implemented. (5p)}




