MAT 271: Applied & Computational Harmonic
Analysis Homework 1: due Thursday, 01/23/14

Problem 1: Prove that the dilation operator:

5o f(x) = % ();C) §>0,

is an isometry (i.e., norm-preserving) in L?(R).
Problem 2: Suppose f, g € L!. Prove the following Fourier transform formulas:

(@) Flraf}(&) =e MU F(&), where a€R.
(b) Fi6sf}(&) =61/5f (&) =/sf(s€), where s> 0.
(¢) If fe CY(R) and f'(x) — 0 as |x| — oo, then F{f'}(&) = (27i&) F(&).

d) Fif* g =F©& 8.

Problem 3: Compute the Fourier transform of the Gaussian function:
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ex/ZU

Va2no '

g(x;0) := xeR,0>0.

Problem 4: Prove that the following Plancherel identities for any functions f,g € X := {f e L'| f e L'}:
(f.&)=<F.8, If1=17l.

sinmx
, X € R, belongs to L%(R), but not to
X

Problem 5: Prove that the sinc function, sinc(x) :=
LY(R).



