Problems #9, Math 325, Dr. M. Bohner. Nov 8, 2004. Due Nov 15, 10 am.

68. Consider the series i (=1)nz".
(a) For which z € ]?RZOdoes the series converge pointwise?
(b) Does the series converge uniformly on [—1,1]?
(c) Does the series converge in the L? sense on [—1,1]?
69. Let ¢(z) = -1 —z ifx € [-1,0) and ¢(z) =1 —z if z € (0,1] and ¢(0) = 0.
(a) Find the full Fourier series of ¢ in the interval (—1,1).
(b) Graph the first five partial sums of the Fourier series (use a computer if you like).
(c) Does the Fourier series converge in the mean square sense?
(d) Does the Fourier series converge pointwise?
(e) Does the Fourier series converge uniformly?

70. Let f be 2m-periodic on R and assume [ |f(z)|?dz < oo. Show that both [*_f(z) cos(nz)dz

and ["_ f(z)sin(nz)dz converge to zero as n tends to infinity.
71. Find i sin(k0).
7. For |a| < 1, find

(a) io a" cos(nbh);

(b) 21 a" sin(nd).

73. Let en(z) = ——e, where = € (—m, 7). Let f be continuous and 27-periodic on R. Define

oxs ?

Jm = Z (faen)en and F,,, = #—I—l Z Jr-
m k
(a) Establish the formula F,(y) = 5 [ f(2)Kn(y — 2)dz, where K, (0) = #H 162:_0 Zk e is

the so-called Fejér kernel.
sin?
(b) Show that K,,(f) = -

s 2
~ m+1l  sin? %

(c) Establish the formula F,,(y) — f(y) = == fyyj: [f(z) — f(y)]|Kn(y — z)dz.

m+1)6

if 6 # 2mn for some n € Z.

pre
(d) Draw the graph of K, (use a computer if you like) for m € {2,5, 8}.

74. Consider the problem u; = k., 0 < z < I, u(z,0) = ¢(z) with u,(0,t) = u,(l,t) = w
(a) Assume that there are no negative eigenvalues and solve the problem.
(b) Assume that limits can be taken term by term and find A, B with tli)Iglo u(z,t) = A+ Bx.

75. Fill in the details for the verification of the Gibbs phenomenon for f(z) = —1/2 if —7 < z < 0,
f(x)=1/2if 0 <z <7 (pp 137/138).

76. Work on any two problems of your choice from Section 5.6.



