
MATH 565: Introdu
tion to Harmoni
 Analysis - Spring 2008Homework # 2Choose at least 2 out of the following four problems.1. Show that, H�[a;b℄(x) := lim�!0H�(�[a;b℄)(x) = 1� log jx� ajjx� bj :and that H��[a;b℄(x) := sup�!0 jH�(�[a;b℄)(x)j = 1� ����log jx� ajjx� bj ���� :2. Show that jfx 2 R : jH�[a;b℄(x)j > �gj = 4 jb� aje�� � e��� :More generally show that for any measurable subset E of R of �nite measure jEj,jfx 2 R : jH�E(x)j > �gj = 4 jEje�� � e��� � 2 jEj�� :Hint: See exer
ise 4.1.4. in Grafakos book.3. Let Pt(x) = 1� tx2+t2 be the Poisson kernel, and Qt(x) = 1� xx2+t2 be the Conjugate Poisson kerneld�ned for all t > 0. Che
k that fPtgt>0 is an approximation of the identity as t ! 0, but fQtgt>0is not.Verify that bPt(�) = e�2�tj�j; 
Qt(�) = �i sgn� e�2�tj�j:4. Exer
ise 4.1.11 (a) in Grafakos (
hara
terization of the Hilbert transform via invarian
es)

Due on Thursday Mar
h 27, 2008.


