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Advanced Statistical Physics II — Problem Sheet 0

Problem 1 — Gaussian integrals

a) Calculate

by expressing I? in polar coordinates.

b) Using the previous result, calculate
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¢) Now we want to consider the case of n-dimensional Gaussian integrals. Calculate
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where G is a positive definite, symmetric n by n matrix. Hint: Remember the spectral theorem.

d) Show that

/dnx - titarpe _ 20" g
G

e) Solve the double integral by changing the order of integration
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Problem 2 — Fourier Transform

Consider the definition of the Fourier and inverse Fourier transform

F(w) = [ h F(t)e™tdt, (6)
Ft) = % [ T Fw)etdw, %

and the differential equation of a driven harmonic oscillator whose amplitude z(t) satisfies the following
equation

2
s 15 a0 = 100 ®)

where f(t) is a uniform oscillating force of magnitude f, frequency wy and phase constant ¢

f(t) = focos(wyt + &) )
a) Using Fourier transforms, find the solution for &(w)
Hint: §(w) = 5= fjoooo dt et
b) Find the solution for z(t) by taking the inverse Fourier transform of z(w).
c) Calculate the Fourier transform of the following two functions
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where 7 > 0 and O(t) is the Heaviside step function.



