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EXERCISE 1

A) Write down the equation of motion for the one-dimensional Rouse chain using Newton’s law
and Hookes’s law. Write on vector form the set of differential equations describing the dynamics
of the individual beads of the chain. By introducing the relative coordinate Qν = Rν+1 −Rν show
how the Rouse matrix enters.

B) Study the limit when the number of beads in the Rouse chain N → ∞ keeping the length
L constant. Show how the equation of motion can be interpreted as the difference form of the
differential equation describing the pressure waves in a one-dimensional continuous rod.

C) From the results above, show that the eigenvalues of the Rouse matrix equals

aj = 4 sin
2 jπ

2N
, j = 1, 2, . . .
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