
Harmonic Analysis: Home Work (Week 3)

2008� 3� 5�
♠ Exercises on the space of test function spaceS
Prove the following statements:
(1) S is complete under its topology;
(2) The mappingϕ 7→ xα Dβ ϕ is continuous;
(3) The sequenceτhϕ coverges toϕ ash → 0;
(4) The sequence(ϕ−τhϕ)/h j coverges to∂ jϕ ash j → 0 forϕ ∈ S. Hereh = (0, · · · ,0,h j,0, · · · ,0);
(5) S is separable;
(6) The Fourier transform is a homeomorphism onS;
(7) C∞

0 (Rn) is a dense subset ofS;
(8) S ⊂ Lp, S ⊂C0 for 1≤ p ≤ ∞.
♠ P. 42 of the text book, (21)
♠ Write out a short summary of the results, techniques, ideas (or philosophies, strategies) you

have learned so far in this class.
Note: All the home works of week 1–week 3 should be submitted on April 9.
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