ENGR311/1/AA Quiz Five June 8, 2017

Solve the dif ferential equation

ou 0%*u
= a2 where u(0,t) = 0,u(1,t) =0, u(x,0) =1 [7]
Solution
ou _ 0%u
5z homogeneous 0<x<1 t=0
u(0,t) =0, u(1,t) =0, both are homogeneous u(x,0) =1 nonhomogeneous

ulx,t) = T(H)X(x) %: XT =—-1  u(0,t)=0, u(l,t) =0,
X +AX =0, X(0)=0, X(1)=0 Eigenvalues 1, = (nm)? n=123..
X, (x) = ¢, sin(nmx)
The solution of T, + AT = 0is T(t) = a,e ™, T, = a,e V™t

ulx,t) =Ym 1 kne‘"znztsinnnx u(x,0) =Y 1 kysinnmx =1

. prf( ) si mrxd

=— x) sin—dx

" opl p
1 2

k, = 2f 1. sinnmxdx = ——{cosnm — 1}
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