
P
D

E
s,

p
ar

t
1

A
nn

a-
K

ar
in

T
or

nb
er

g

M
at

he
m

at
ic

al
M

od
el

s,
A

na
ly

si
s

an
d

S
im

ul
at

io
n

F
al

l
se

m
es

te
r,

20
10

P
ar

ti
al

d
iff

er
en

ti
al

eq
u
at

io
n
s

T
he

so
lu

ti
on

de
p
en

ds
on

se
ve

ra
l
va

ri
ab

le
s,

an
d

th
e

eq
ua

ti
on

co
nt

ai
ns

pa
rt

ia
l
de

ri
va

ti
ve

s
w

it
h

re
sp

ec
t

to
th

es
e

va
ri
ab

le
s.

E
xa

m
pl

e:
au

xx
+

bu
xy

+
cu

yy
=

0,
u

=
u
(x

,y
).

T
he

re
ar

e
th

re
e

m
ai

n
cl

as
se

s
of

w
el

l-
p
os

ed
P
D

E
s.

1
.

P
ar

ab
ol

ic
(b

2
−

4a
c

=
0)

.

2
.

E
lli

pt
ic

(b
2
−

4a
c

<
0)

.

3
.

H
yp

er
b
ol

ic
(b

2
−

4a
c

>
0)

.



P
ar

ti
al

d
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P
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P
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at
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.

!
P
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∆
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=
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∞
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p
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p
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b
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P
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=
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p
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p
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p
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w
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w
el

l
p
os

ed
.

O
th

er
ex

am
pl

es
:

!
”B

ac
kw

ar
d”

he
at

eq
ua

ti
on

,
t
→
−

t,
⇒
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∆
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