
MTH 3.52/652
Homework #6

Due Date: March 07. 2025

1. Consider the function f(:r) = where r e R.
(a) For what values of r is f(x) e L2[0. 1).
(b) For what value of i is f(.r) E L2[1. ).
(c) For what values of p is f(x) C L2[0. ).

2. Consider the sequence of fruictioiis f : R —+ IR defined by

fffl if—1<x<OorO<.r<1
jO ifx=0ori>’

(a) Explain why urn f,’ (x) = 0 pointwise. Don’t go overboard with this. Drawing a
DC

picture is fine.
(13) Show that f does not converge to 0 in V or L2.

Consider the sequence of functions f,, : R i—> R defined by

f()[JZ . —*<x<OotO<t<*
iI.r=Oor N>

where r C hR.

(a) For what values of r does liin f,’ (a) = 0 pointwise.
H -* DC

(b) For what values of i (hoes f, converge to 0 in L’.

(c) For what values of i does f,’ converge to 0 in L2.
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Øco:isider the foflowing infinite seriesa
Z (i i).r”’, 0< < 1.

(a) Find a simple forin1a for the partial sums

L (.‘) (1 —

by using a geometric series.

(b) Show that the series converges pointwise to some function f(.i).
(c) Show t hat the convergence is not urn form.

(d) Show that the series converges to f(.r) in L2.

5. Consider the following infinite series

DC

______

— lHn_fl2i2)
0<,r<i.

(a) Fi iid a si I! pie formula for the pat iii I sums

=

(1 _n2r2 — 1+

(b) Show hat the series converges point wise t I some function .f(i)
(c) Show that the convergence is not uni Ion ii.

(ci) Show that the series does not converge in L1.

2 ® Consider t lie set of Emictions

I ?TXA11.cos(y)cosç_7_

(a) Verify that A forms an orthogonal system on the interval [0. Lj, where L > 0 is a constant.
(h) If

=
(lHLr)

in the L2 sense, what is the forinu]a for This series is ca]]ed the Fourier cosine series
for j on 0. V.
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2 Let f (z) he the piecewise function defined by

1o. u<<i
IC) = 1. 1 <i<3

(a) Find the first four nonzero teriliN of the Fourier COSIHP series of f.
(b) What is the pointwise limit of the partial sums of this series on 0 < a < 3?
(c) Why does this series converge to f(i) in the L2 sense?
(ci) Find the value of the sum

1 1 1 1 1 1
1+

a if c,, are the Fourier coefficient sot f with respect to an orthonornial set of fuiict ions { f, },
51li)U that

— N)

o.
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