Math 305

Handout 5

The solutions to problems 1 through 5 take the form
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where u, = azuxx and u(0,7) =u(l,t) =0. solve for the ¢, ’s.

1) ut :4uxx

u(0,t) =u(1,1) =0
20

u(x,0)= Z—zsinnﬂx
1 n

2) Au, =u,,

u(o,t)=u(2,t)=0
20 1
u(x,0)= len—zsmmzx

3)  u; =3uy,
u(0,£) = u(6,¢) =0
100
u(x,0)= Y (-1)" sin%
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In each of the problems 6 through 9 write the given function as a Fourier sine series.

6) f(x)=x(x-1),0<x<1

X, 0<x«l
2—-x, 1<x<2

7) f(X)={

Now solve problems 10 — 13:

10) u, =3u,,
u(o,t)=u(1,t)=0
u(x,0)=x(x-1)

11) u, :;uxx

u(0,6) = u(2,¢) = 0

X, 0<x<«l
2—x,1<x<2

u(x,0)= {

Solve:

14) u; =uy,
u(0,1) =u,(2,6)=0
u(x,0)=1

1
4) :7”xx
u(0,t)=u(7,t)=0
500
u(x,0) = Z—sinnﬂx
] n!
1
5) 7”t =Uxyx

u(0,t)=u(2,t)=0

— 1
u(x,0)= Z—nsinZnizx
1 N

8) f(x)=sin3xx, 03x<§

X, 0<x<«l
9 f(x)=42—x, 1<x<3
x—4, 35x<4

12) Tu; = uyy
u(0,6)=u(2/3,)=0
u(x,0) =sin3zx

13) 1=ty
u(t,0)=u(4,1)=0
X, 0<x<l
u(x,0)=<2-x, 1<x<3
x—4, 3<x<4

15) u; =uy,
u,(0,0)=u(1,t)=0
u(x,0)=1



