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Analysis

�� Let f � L��R��

i� De	ne mt � mfx � R � jf�x�j � tg� Prove mt � kfk�
t

and lim
t���

tmt � 
�

ii� Prove F �z� �
R�
�
e�ztf�t�dt is analytic function of z for Rez � 
�

�� Let fPng be a sequence of linear maps on C�
� �� such that

i� Pn�f� � 
 whenever f � 
� for all n�

ii� Pn���� �� Pn�t�� t� Pn�t��� t�� uniformly on �
� ���

Prove that Pn�f�� f uniformly on �
� �� for every f in C��
� ����

�� let E be any Lebesgue measurable set in R with m�E� � 
� Then for any � � 


there is a 	nite� interval J�J � �a� b� for some a� b with �� � a � b � ��� such

that

m�E � J� � ��� ��m�J��

�� Show that
�p

�
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��
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���eitxdx � exp��t��
�

�� Let fang be a positive sequence such that
P
n
anbn � � for all fbng� P b�n � ��

bn � 
� then
P
a�n ���

�� Let F be a real valued function de	ned on �
� �� such that

i� On some measurable set E � �
� ��� m�E� � �

�
� F ��x� exists and jF ��x�j � M

for some M � 
�

ii� For any 	nite collection of non�overlapping subintervals of �
� ��� say �xk� yk��

k � �� � � � � n� which satisfy
nP

k��
�yk � xk� � �

�
it is always true that

nP
k��

jF �yk��
F �xk�j � N � for some 	xed N � Prove that jF ���� F �
�j � M

�
�N �


