Exercises for Quantum Information
Sheet 4 — Discrete Fourier Transform

. For g,h € Zy, X ... X Zy,, show that x"1(g) = x(¢9)* and x4(h) = xr(9).

1. Show that DFT and DFT~! are complex conjugate.

. Describe the canonical basis and the basis of characters of the space of functions from G
to C, where:

OG:ZQXZ3,
.G:ZQa
0G=ZgXZg.

Compute DFT and IFT matrices for all the cases described above.

3. Are there some special relations between DFT and IFT matrices for Z3'?

. Construct a circuit computing IFT for Zg explicitly.



