
Each question is 20 points. 

1. 	Let fll' l:1 E L2[0, 1] for each n E N. Suppot)e that {In} it) a sequence of abt)olutcly continuous 
hmctioIlt), and that there exist l, 9 E L2 [0, 1J such that 

Show that there exists a number c E JR such that 

lex) c + fox g(t)dt 

for 	almost everywhere x [0,1]. 

2. 	Let 'P E Ll(JR) be such that J~ 1'P(x)ldx 1. For E: > 0, define t.he fUllct.ion Yf: by 

then for any function f E LP(lR), 1 ::; p < 00 we have i~ l(x - Y)'Pf:(y)dy -> l ill LP(IR) a.s 
E -> O. 

3. 	Let l, 9 be real-valued continuous funct.ions defined on JR and g(x + 1) g(x). Show that 

11 11 j.l

lim l(x)g(nx)dx = ( f(x)d:r)( g(:r)ch:) 

n--'oo 0 	 0 0 

and 

1
211" 

lim f(x) sin(nx)dx O. 
n-+oo 0 

4. 	Let f be a real valued function defined on (0, 1) such that f(x) = 0 if x b rational and 
f(x) *if :r: is irrational, where a is the first nonzero integer in the decimal representation 
of;r. Prove that f is measurable and fiud I(o, 1) fd;J;. 

1 roo sint dt5. 	S1' lOwtlat.Jo et~x ' ,VXE 1,1] . 
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