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1. Continuation from the previous set (Ch. 8-5 in Feynman and Hibbs). Find the
continuum limit od a periodic system of N ”balls” connected with springs described
by the following Lagrangian:

L =
1

2
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ν2

2

{
N−1∑
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(qj+1 − qj)2 + (q1 − qN)2
}
.

Show that it reduces to the scalar field theory. Using the variational principle for
this field derive equation of motion.

2. Using the variational principle derive classical field equations for a particle moving
in electromagnetic fields described by the following Lagrangian:
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with the following degrees of freedom: φ(~x, t), ~A(~x, t) and ~q(t).

3. Prove the following identity:(
mkBT
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)3/2

ζ3/2(α) =

∫
d3p
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(
eβ(

p2

2m
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)−1
where

∞∑
ν=1

αν

νs
= ζs(α) .

4. Prove:
∞∫
0

dxdydz

ex+y+z − 1
= ζ3(1).


