Homework 6 - Spring 2020 MATH 126-001 - Introduction to PDEs

1. Let £ C R and define a sequence of functions f, : £ — R. Prove that f, — f
uniformly on FE if and only if

[fn = fllo =0

as n — oQ.

2. Let

be a sequence of functions.

(a) Does the sequence (f,) converge pointwise on [0,00)? Prove your claim.

(b) Does the sequence (f,,) converge uniformly on [0,00)? Prove your claim.

3. Let
1

(1) = ———
form a sequence of functions on |z| < 1.

(a) Show
lim lim f,(z) # lim lim f,(x).

n—oo0 x—0 z—0 n—oo

(b) Why does the sequence not converge uniformly on |z| < 17
4. Use a trigonometric series expansion of « on [—m, 7] to find the value of

> 1
Z (2n 4 1)

n=0
5. Let T}, be a trigonometric polynomial on [—, 7| of degree n. Find

”Tn”2'

6. Let f be a 2m-periodic, continuous function where

> lag] and > |by

both converge. Show the Fourier series of f converges absolutely and uniformly

to f.

7. Let f: R — R where for any € > 0 there is a trigonometric polynomial 7" such
that

|f(z) =T(z)| <e
for all z € R.



(a) Show f is the uniform limit of trigonometric polynomials.

(b) Show f is 2m-periodic and continuous.

8. Solve the initial boundary value problem

Up = 4Ugy, O<zx<m t>0,
u(0,t) =0 = u(m,t), t>0,
u(z,0) = sinz — 3sin bz, O<z<m.

9. Solve the initial boundary value problem

Uy = Ny, O<zx <1, t>0,
u(0,t) =0 =u(1,?), t>0,
u(z,0) = 2sin(mz) + 7sin(37z), 0<z<l,
u(z,0) = 2sin(mz), 0<z<l.
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