Section 10.4:

1. ) F(xy)=$ T, [y cosh(kx) + Fb sinh(koo)} sindky).
b) G(x.y)= #Xiei2,.. [soiity cosh(ky) + ey sinh(ky)] sin(kx).
¢) H(x,y)=Fixy) + G(xy). e

2. a) The constant function u(x,y)=¢.
b) The temperature is 1.

3. a) The solution is w(t,X) = Yi-1 _ 3 by sin(ket) sin(kx).
b) The solution is u(t,x) = Yi-1,... (a cos(ket) + & by sin(ket)) sinfhx).

SN ‘
4. a) Using the chain rule, %i— =c g and 27=c o4 =c2§§-. Meanwhile,
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b) Sety=-n—ct. Then ct=-n—y and so the condition u(t,-x) = § reads
K-y-27) + g(y) = 0. Next, set ¢t = 7 —y so that the condition u(t,z) = 0 reads as
f(2=-y) + g(y) = 0. This last equation is one of the desired equations. To obtain
the other, subtract the first from the second to find that f(-2#-y) = - f{2n-y). Thus,
setting z = -27-y, this says f(z) = -f(z+4n) which is the second of the desired
equations. Having identified g(y) as f(-y-2x) the expression from u(t,x) reads

\ | ut,x) = fixret) + f(-(x-ct)-2m)
and this is f(x+cQ ~ f(2n-x+ct) if we use the fact that f{y) = -f{y+4=).

¢} If you differentiate the expression in Part b) for u with respeet to t and set t =&, it
of XfQ2n —x)) o
eadc — +¢ ——— =0. Thus, ¢ —(f{x) + fi2n-x)) =0 and so
r cax c Py nsca_x(ﬂx) f(2n-x)) =0 and so
f(x} + f(27-x) is a constant,

d) u(t,x) = cos (+x) cos () = }{cos (} (x+et)) + cos (+ (x-ct))]



