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Partial Differential Equations

Prafessor Bieri
joanna_bieri@redlands.edu

HoMewoRK AND Reaping - Day 8:
FsESDAY 10/1 - HAND IN THURSDAY 10/2 {¥%)

Reap AnND Take NotEes

1. Additional Chapter Online - SOV for Laplace’s Equation - This section contains both problems that we solved in
class. Also, it has a pretty cool discussion about the Mean Value Theorem, The Maximum Principle, and a proof
that Laplace’s equation is both Well Posed and has Unique Solutions. (FUNI)

2. Read Ahead - Lesson g - Farlow - Solving Nonhomogeneous PDEs using Eigenfunction Expansion. We will start
this on Tuesday 10/2

HOMEWORK

1. Homework Problems

1. Laplace’s Equation on the unit square, centered at origin, with one non-homogeneous boundary condition:

V=0
u{—1,y) =0
u(l,y) =10
u{z,~1)=0

u(z,1) = cos(mx)

please show all the steps! Explain in words what you are doing with each step.

2. Laplace’s Equation on the unit square with a flux: (note: this square is not centered at the origin)

Vi =0

(0, y) =0

ua:(L: y) =0

u(z,0) =0

u(z, H) = f(z)

3. What is the solution to the completely homogeneous Laplace’s Equation:

Viu=10
u{~1,y) =0
u(l,y) =0
u{z,—1)=0
u(z, 1) =0

You can use your work from problem 1. Does the solution make physical sense? Why?

Partial Differential Equations - Homework and Reading - Dav 8.



4. Solve Laplace’s Equation inside the semicircle 0 < r < a and 0 < 8 < 7, where the base of the semicircle is
kept at zero temperature and the top arch is at a prescribed temperature. Remember to use the polar coordinate
form of the Lapacian V2,

Viu =0
u(a,8) = g(f)
u{r,0) =0
uf{r,m) =0

What is the additional condition that we require for u(r,8) when r = (2
NOTE: General Solution: u(r, §) = 322, Br™ sin(nf)

Partial Differential Fouations - Homework and Readine - Dav 8.



