
Math H54 Homework #11 Fall 2017

1. (a) f(x) = 1
2
− 2

π

∑
n=1∞

sin((2n−1)πx/L)
2n−1

(b) f(x) = 3L
4
+
∑∞

n=1

(
2L cos((2n−1)πx/L)

(2n−1)2π2 + (−1)n+1L sin(nπx/L)
nπ

)
2. f(x) = 4

π

∑∞
n=1

sin((2n−1)πx)
2n−1

3. f(x) =
∑∞

n=1
2
nπ

(
− cosnπ + 2

nπ
sin nπ

2

)
sin nπx

2

4. (a) X ′′ − λxX = 0, T ′ + λtT = 0

(b) X ′′ − λ(X ′ +X) = 0, T ′ + λT = 0

5. (a) u(x, t) = 100
π

∑∞
n=1

1−cosnπ
n

e−n
2π2t/1600 sin nπx

40

(b) u(x, t) = 160
π2

∑∞
n=1

sin(nπ/2)
n2 e−n

2π2t/1600 sin nπx
40

6. (a) awxx − bwt + (c− bδ)w = 0

(b) δ = c/b, if b 6= 0

7. X ′′ + µ2X = 0, Y ′′ + (λ2 − µ2)Y = 0, T ′ + α2λ2T = 0


