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Assignment 6

Hand in no 1, 3, 4, and 5 by March 28.

Consider the initial-boundary value problem for the heat equation

Up = Uge + F(2,1) in[0,7] x (0,00) ,
u(z,0) = f(x) in [0, 7], (1)
u(O,t) =01 (t) ’u(ﬂ-vt) = g2(t) , > 07

1. Find the solution of (1) when F' = 0,91 = 5 and go = 0. Hint: Find ¢ so that v = u — ¢
satisfies (1) with F| g1, g2 all vanish.

2. Find the solution of (1) when ¢, g2 vanish and F(z,t) = C. Hint: Consider the function
w satisfying w” + C = 0, w(0) = w(w) = 0.

3. Find the solution of (1) when ¢1, g2 vanish and F' is nice. Hint: Make use of the Fourier
expansion of F(z,t) =) F,(t)sinnz.

t

4. Find the solution of (1) when g1, g2 vanish and F(z,t) = e 'sinz.

Consider the initial-boundary value problem for the wave equation
U = gy ¢ >0, in [0, 7] x (0,00) ,
U(%,O) :f($) ) ut(m,O) :g(x)a in [Oaﬂ-]a (2)
u(0,t) =u(m,t) =0, t>0,
5. Let u(z,t) =Y 07 by(t) sinna be the solution to (2).
(a) Show that b,, satisfies the differential equation

b (t) + n’c?b,(t) = 0 .

(b) Show that the solution w is given by

o
u(x,t) = Z(C” cosnt + dy, sinnt) sinnz |

n=1

where ¢, and d,, are determined by
o]
f(z) ~ Z Cpsinna
n=1

and

oo
g(x) ~ chdn sinnz .
n=1



