
W January 18: · Intro tothe course

· Scope, whattoexpect

· PDEs and some basics



Goal:Find u =
V

such that

Su =fin2x[0,T]
+initial conditions

A boundary conditions

-Example-ou =f -> ( = -8xx
xx

② Ou +a8y=0 - 2=ga. it
f =0



A
Questions
Q What DRY &
Q What B F?

Icontinuoces?zono-& disc. prcubR?
①Whatdoes D mean?

8



🤷

QDoes a solution existfor

2n =f + Ic +Bc?

Generall,yes, we assume so.
& careful!

QIs itunique?
#Pure Neumanui-Oxx

=7
du

=0
- (xxu - dyyu

=f
atx=

0, 1

HoDu on Sh
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①Can we find the solution?

①For "model" problems, e
② For real problems,
③ Often, we work backwards:

adefine your
own a

e.g.u
=4sin(π x) +2

b. drop into the PDE, let

f = Gu

⑫ need approximation methods



Thiscourse: approximating solutions

⑦ some basics

① FD schemes

② FV schemes

③ FE schemes

HW Roughly bi-weekly -> LaTeX
-> Python

Projectwilldevelop over the semester



Do not distribute 

📖
Resources:

~ Post thisweek

-
C









ForderPDEs

Scalar u (u(x) or
w(x,y,z))

Firstorder conservation
laws

fz+7·f(x) =

0

-

↑

flux!
E(u) =(geoise)



⑰

⑭tex
x,Xz

x =distance

gix, th
=densityof gas.

mass ofthegas in (x,x2) at time of
x2

= I
X( g(x,t)dX

↳ change in amass is only atthe ends
vix,th =velocityof thegas
rate offlow (or fluxof gas):

g(x, -t)v(x,y)



changein mass

x2

d Sy,g(x,t)dx =g(x,,tv(x,t)
- g(xz,t)v(yut)

integrate:t.-n

singly,fuidy-figiitid=gsx,tvcx,that
- - SIg(xn,t)v(x-,z)dt
jfF8g(X,2) daxSnfY(quiraedxdt
->

g ++(g))x
=

0-gv =f()
d

gz+(f(v))x =0



9x+(f(g))x
=0

Simpleform u =concentration

uz aux =0 (linear advection
↑
constantas0

Also

-on - a- 02 =(z+a0)-an



Simplestfrom:letu =concentration
Cdersity)

1+aux
=0 &near advection,

↑

constantas0

Also Ware equation:
-

-- -

! -

azy =(f)+4j)(88- 9)u6t2



Take initial profile:a=0a

u(x,0)

1④
-> x

Think about a path x() when a is

constant: dx(t),t) =0

↓

83.dy+O- 0

-> happens when dy =a



ex(x) =xo +at

-

define characteristic
curves.

if u(X,0) =g(X)

them h(x,t) =g(x- at)



Later we'll look athyperbolic
1

conservationlaws,



odemPDES:



Elliptic
- n0 characteristic direction, global

f =0,g =c0s(20) f =f(0), u =0asv-a



Parabolic

Lu(x, +)=e
-i -
sin(+x)



#perbolic

h(x,0) =g(X) =si(x)




