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Please answer YES or NO, unless otherwise stated.

1. (a) L1(Rn) ⊂ L2(Rn).

(b) L2(Rn) ⊂ L1(Rn).

(c) The Fourier transform of a function in L1(Rn) is a bounded function.

(d) The Fourier transform of a function in L1(Rn) is a continuous func-
tion.

2. (a) The Fourier transform of a real function is a real valued function.

(b) The Fourier transform of a compactly supported function is a com-
pactly supported function.

(c) If f ∈ L1(Rn), then f̂ ∈ L1(Rn).

(d) The Fourier transform at zero equals to the integral of the function
over Rn.

3. (a) If f ∈ C∞
0 (Rn), then ∂f̂

∂ξj
(ξ) = ∂̂f

∂xj
(ξ), j = 1, 2, . . . , n.

(b) The jth partial derivative of a function becomes multiplication by
iξj on the Fourier side.

(c) The smoothness of a function is reflected in the decay of its Fourier
transform.

(d) If f ∈ C∞
0 (Rn), then f̂ ∈ C∞(Rn) (challenging).

4. (a) Convolution becomes multiplication on the Fourier side.

(b) ‖f̂‖L2(Rn) = ‖f‖L2(Rn).

(c) The L2(Rn) norm of the Fourier transform is the same as the L2(Rn)
norm of the function up to a multiplicative constant.

(d) The L1(Rn) norm of the Fourier transform is the same as the L1(Rn)
norm of the function up to a multiplicative constant.

5. (a) Fourier inversion theorem applies to all functions in C∞
0 (Rn).

(b) Fourier inversion theorem applies to all functions in L1(Rn).

(c) Fourier inversion theorem applies to all functions in C(Rn).

(d) The Fourier transform of a Gaussian function is a Gaussian function.


