Homework 5
(due Monday, May 17, 2021)

1. Let U = (ugn) be the ¢ X ¢ matrix with elements ug, = e(kn/q)/\/q.
Show that UU* = U*U = I, i.e., that U is unitary.

2. i) Show that if ¢ > 1, then
q
Z cq(n) =0.
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ii) Show that if ¢1 # g2 and [q1, g2 | IV, then
N
Z Cqi (n)cgy (n) = 0.
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iii) Show that if ¢ | IV, then

> leq(m)? = Ne(q).

3. Show that

> lea(n)| = 29/ g, ).
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4. Show that for arbitrary real or complex numbers ¢y, ..., ¢,
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5. Show that for arbitrary real or complex numbers c,,
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