
QUAL PREP SESSION 4
Problem 1De�ne f � g for f; g 2 L1(R) asf � g(x) = Z f(x� y)g(y)dy:Show that f � g is in L1 and in fa
tkf � gk1 � kfk1 kgk1 :Problem 2Suppose there is a sequen
e of 
ontinuous fun
tions fn : [0; 1℄ ! Rsu
h that Z 10 (fn(x)� fm(x))2dx! 0 as m;n! 0:Let k : [0; 1℄� [0; 1℄! R be a 
ontinuous fun
tion and de�nef̂n(x) := Z 10 k(x; y)fn(y)dyShow that f̂n is uniformly 
onvergent.Problem 3Let 
0 be the spa
e of sequen
es x = fxng of real numbers su
h thatlimxn = 0. With the norm kxk = sup jxnj, 
0 is a Bana
h spa
e.Show that the setS := fx 2 
0 j sup n jxnj <1gis of �rst 
ategory (
ountable union of nowhere dense sets)
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