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,	  for	  a	  problem	  of	  the	  form	  a(x,	  y)*u 	  +	  b(x,	  y)*u 	  =	  c(x,	  y),	  	  u	  

	  
u	  =	  U(z)	  on	  some	  curve	  x	  =	  X(z)	  and	  y	  =	  Y(z).	  
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o	  solution	  expressed	  in	  the	  form	  u	  =	  u(s,	  z),	  with	  x	  =	  x(s,	  z)	  and	  y	  =	  y(s,	  z).	  
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trate	  the	  coordinates	  (s,	  z)	  graphically.	  
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xample:	  x2*ux	  +	  x*y*uy	  =	  y,	  with	  conditions	  on	  circle	  	  u	  =	  U(ζ)	  for	  x	  =	  cos(ζ),	  
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u	  =	  -‐	  tan(ζ)*ln(1-‐s*cos(ζ))	  +	  U(ζ);

);
	  
	  

I
fo
n
l
	  a
lo
ll

	  
w
	  t
s
h
	  
e
fr
	  e
o
x
m	  
amp
the
l
	  
e
e
s
q
,	  the	  char
uations	  b

acter
eing	  

istic	  cur
LINEAR

ves	  ar
.	  That	  

e	  independent	  of	  the	  solution.	  This	  
is	  a,	  b,	  and	  c	  do	  NOT	  depend	  on	  u.	  

N
Ex
e
a
x
mp
t	  w

 
l
e
e
	  mo

1.
 
Ch
	  4
a
:
r
	  G
ve
e
	  
n
u
e
p
r
	  
a
to
l	  
	  
k
N
i
ONLINEAR	  PROBLEMS	  

2.
 
Solution	  gener

acteristic	  f
nema

a
tic	  w

ally	  cannot	  be	  wr
orm	   nd	  c

a
h
v
a
e
ra
	  e
c
q
t
u
er
a
i
t
s
i
t
o
i
n
c	  
	  
s
u
p
t	  
e
+	  
e
c(u
d.	  
)*ux	  =	  0,	  	  	  	  with	  	  	  	  u(x,	  0)	  =	  f(x).	  

3.

 

G
co
e
n
o
s
me
erv
tr
a
i
t
c
i
a
o
l
n
	  i
	  
n
is
t
	  
e
a
r
c
p
h
retat

itten	  explicitly.

ieved
io
:	  
n
"S
	  o
L
f
I
	  
D
th
I
e
N
	  solution.

	  

G	  SLABS"
	  L
	  i
e
ma
ad
g
s
e
	  t
.
o
	  
	  a	  clear	  picture	  of	  how	  

4.

6.
5. 

 

Wav
Smoo

e
t
	  d
h
i
	  
s

 
Show	  that	  the	  char

s
to
olu
rti
ti
o
o
n/s
ns	  d

te
o
e
	  n
pe
ot
ni
	  e
ng	  and
xist	  for

	  wav
	  all	  t

e
ime
	  br
.
e
	  
aking.	  

	  
7. Derivatives	  become

acter
	  infin

istics	  can/do	  cr
ity	  at	  time	  of	  fi

oss	  in	  
rst	  cro

sp
ss
a
in
ce
g.
-‐
	  
time.	  
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