
MAT 280: Applied & Computational Harmonic
Analysis Comments on Homework 1

Problem 1: Everyone got this problem right!

Problem 2: (c) You should use the integration by parts for this problem.

Problem 3: There are several ways to derive the Fourier transform of the Gaussian. I believe the
best way is the following.
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This is a simple ODE and we can get the solution:,�4� * �	��
5�768���9��: �  ��;<� "
But ,�4�>=?
@� � because this is the integral of the probability density function of the normal
distribution with mean = and variance � � . Therefore, 6/� � .,��� * �	��
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Problem 4: Some people only showed the “if” part without showing the “only if” part. In fact, if
you state the equality condition of the Cauchy-Schwarz inequality used in this uncertainty
inequality, then it is automatically, “if and only if”. The bottom line is the Cauchy-Schwarz
inequality in this case becomes:
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However, the function
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