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1. Let �n; n = 1; 2; ::: be a sequence of functions on [��; �] with the following

properties: supf
�Z

��

j�n(t)j dt : n = 1; 2; :::g < 1; 12�

�Z
��

�n(t)dt ! 1 as n ! 1

and supfj�n(t)j : � � t � �g ! 0 as n ! 1 for each � 2 (0; �). If f 2
L1([��; �]) prove that f � �n ! f in L1([��; �]). [20]

2. If f 2 L2([��; �]) and fk = f � f � ::: � f (k� fold convolution of f) show

that kfkk1=k2 ! supf
����^f(n)���� : n � 1g as k ! 1. Hint: write kfkk2 in terms of

the Fourier coe¢ cients of fk. [15]

3. Prove or disprove: if f is a periodic function of bounded variation then
the Fourier series of f converges to f uniformly. [10]

4. If f and g are absolutely continuous on [a; b] show that fg is also ab-

solutely continuous:Use this to show that

bZ
a

f(x)g0(x)dx = f(b)g(b)�f(a)g(a)�

bZ
a

g(x)f 0(x)dx: [15]

5. Prove that
1X
n=1

cos(nx)
n2 = x2

4 �
�x
2 +

�2

6 for 0 � x � 2� and show that the

formula does not hold for any x 2 Rn[0; 2�]: [20]

6. Let fcng be a sequence of positive numbers decreasing to 0. For what
value of x does the series

1X
n=1

cn sin(nx) converge? Justify your claim. [20]
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