Problems #7, Math 325, Dr. M. Bohner. Oct 18, 2004. Due Oct 25, 10 am.

54. Use Fourier series to solve the following boundary value problems:

(a) up = Uz (0 <z <1,¢t>0), u0,t) =u(l,t) =0, u(z,0) = .
Ut = Uy (0 <z <, t>0), u(0,t) =u(mt) =0, u(z,0) =0, w(z,0) = 2*(7r — z)°.
U = Uze (0 <z <m, t>0),u(0,t) =u(rt) =0, uz0)=a(r —z).

Up = Upe, (0 <2< 7, t>0), uy(0,1) = uy(m,t) =0, u(z,0) = cos’ .

55. Find the Fourier sine series in (0, 7) of f(x) = cosx.
56. Find the Fourier cosine series in (0, 7) of f(z) = cos®z.
57. Find the Fourier coefficients of f on [—[,{] if f is

(a) even;

(b) odd.

58. Find the Fourier coefficients of f on [—m,n] for

(a) flz) =;

= cosh(ax), a # 0;
(f) f(z)==3if =71 <z <0, fl(x)=0ifx =0, and f(z)=1if0 <z <.

59. Use the previous problem to find the following infinite series:

60. Use the previous problem to determine the value of > #
n=1
61. Find the complex form of the Fourier series of f(x) = e”.



