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15% 1. Let 1< p<r<g<e and suppose that f € L” ~ L’ Show that

el s—stoel], ++—<toe] ],

16% 2. Assume fe L°(R"), 1< P <eo. Show that
limjlf(x+y)—f(x)!“’dx:0.

15% 3. Let fe L'(R™). Prove that m({x{Mf(x)>t})< —11 H “ , 0<t<eo, where

m 1s the Lebesgue measure and Mf is the Hardy—httlewood maximal

j If(®)ldt).

function for £ (i.e. , Mf(x)= sug

10% 4. If {a;}7., c R is a sequence, Show that _[ ZI_;a [dh= zla [

0 i<Vh =1
15% 5. Let I=[0,1], f e AC(I) (.e., f is absolutely contmuous an by, =g
and m(E) > 0. Show that

1 ; 1
! |f (x)ldx < j |f7(x)ldx + T j |f(x)ldx

where m is the Lebesgue measure on I.

15% 6. Let fe L”(R"), 1< p<o, 0< <™ and let

p
M, f(x)=sup——— [|f(e)ldt .
(m(Q)) e

I a

Show that M, f(x)<“f” u [M(; flp)(x)]f’ ", where Mf is the same

function as that defined in problem 3.
15% 7. Consider the Lebesgue measure space ([1,0),M,m). Define

H:M —[0,] by u(E) :j — Show that

(1) u<<m,m<< u
(2) L™ (u)=L"(m)
(3) L"(m)gL"(,u), 1< p<oo.



