Mathematics 6215 Homework Set 3 Name: Dy, Gfov.)

Solve the following problems from Royden and Fitzpatrick’s Real Analysis.
p. 139: #1, 3, 4 (second part only), 5
p. 143: #7,10,12, 13, 14

p. 149: # 26, Read # 35.

Also, solve each of these problems.

A. Let py,p,,..., p, be real numbers such that each p, >1, and
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If, for each integer i between 1 and n, f; belongs to L” (a,b) , must it be the case that the product
fi -f, belongs to L (a,b)? Justify your answer.
() Let pe(0,00). Show that a measurable function f belongs to I7(0,1) if and only if

gm({x € (0,1):|f(x)]p > n})< o0,

(i1) Use part (i) to help determine the set of all p e (0,00) such that if f is any nonnegative,
measurable function on (0,1) satisfying

m({x e(0,1): f(x)= t}) <

1+¢°

forall >0, then fel7(0,1).

@Let fand g belong to L*(—o0,0). Define the convolution product f*g by
(f*®= [ fO»eG—y)dm(y)

(—e0,c0)
for all real x, and define the translate of f by ¢ according to
fix)=f(x-1)
for all real x.
(1) Show that lim| f, - f], =0.

(2) Show that f* g e L*(—w,). (Do not neglect to check that f'* g is a measurable function!)
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