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ņq]j 1. 4.1) 1, 3, 5, 6 due date : 3/19

ņq]j 2. 4.2) 2, 3, 4.3) 1, 2 (b),(c). In addition to 4.3) 2 (b), show that u(ξ)→ f(x1) as
ξ → (x1, 0). due date 3/26

ņq]j 3. 4.3) 3, 4, 7 due date : 4/9

ņq]j 4. due date : 4/16

(4-1) Let ϕ be a continuous function on Rn with a compact support such that∫
Rn ϕdx = 0. Show that for any continuous integrable function f , f ∗ ϕε → 0

as ε→ 0.

(4-2) Compute the Fourier transform of 1
x2+1

in one dimension.

ņq]j 5. 7.1) 1, 2, 4, 5 due date : 5/7

ņq]j 6. P213 7; P214 8; P45 3, 4; P132 1, due date : 6/3

(6-1) Find the solution of 
utt − uxx = 0, x > 0, t > 0,

u(0, t) = 0, t > 0,

u(x, 0) = g(x), x > 0,

ut(x, 0) = f(x), x > 0.

(Hint. Use the odd reflection over the t-axis and use d’Alembert formula.)

ņq]j 7. P18 1 (a), (b), (d); 2, due date : l�ú́��¦��{9�

(7-1) Find a shock wave solution for the following initial value problem:

ut + u2ux = 0, −∞ < x <∞, t > 0,

u(x, 0) =

{
2 if x ≤ 0,

1 if x > 0.

(7-2) Find a rarefaction wave solution for the following initial value problem:

ut + u2ux = 0, −∞ < x <∞, t > 0,

u(x, 0) =

{
1 if x ≤ 0,

2 if x > 0.


