
Homework 34, due December 4

(1) Compute the discrete Fourier transform F (x) of the sequence

1, 2, 3, 2, 1, 2, 3, 2

for integers x with 0 ≤ x < 8. If it is helpful, recall that

eiθ = cos(θ) + i sin(θ)

for θ ∈ R.
(2) (Page 466, problem 2a) Let 0 < s ≤ m. Fix an integer c0 with 0 ≤ c0 < 2s. Show

that ∑
0≤c<2m

c≡c0 (mod 2s)

e
2πicx
2m = 0

if x ̸≡ 0 (mod 2m−s) and that this sum equals

2m−se2πixc0/2
m

if x ≡ 0 (mod 2m−s). (Hint: Write c = c0 + j2s. You might also need the formula
for a geometric series.)

(3) Read Scott Aarsonson’s article The Limits of Quantum Computers and write five
things that you learned or found interesting.
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https://www.scientificamerican.com/article/the-limits-of-quantum-computers/

