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Review+ics -CarchyProblemop-
-order Carchy-em: u' + cu = 0, u(0) = 10

Laplace transform ,
isolate U(z), inverse Laplace transform

-ct

=> u(t) = Vol

zU(z) - u() + cV(z) = 0 = Ulz) = Not
u(0) = Nox + cx = f,Now

,
with source term :

u(t) = no
- at

+ 9 f(s)2
- c + - 3)ds

-Lorder Carchy-Portem u" + 24 + wu = 0, u(0) = No , u() = Vo

Laplace transform ,
isolate U(z), inverse Laplace transform

Case w- 2 = o

UH = e
- at )vo + +(avo + vo)

Case w-< o

UH) = voetcost)+sin))
Case w-< O

(H) = voe- atcosh) +) +to dsink)

AndutiontoMissoroblem : - i" + ku = 0

u(t) = u(0)cosh(kt)+ sinh(kt)

If we want u(0) = ga and u(b) = gb ,
then we set

x(0)=b) (83 - ga)



Review topies- Partial DifferentialEq-

Important partial differential equations, appearing in many different variants

AttentEquation GtU(xit) = bxxi(x , t) + f (x ,
t)
,
ocx) , to

Boundary u(0 , +) = 0 , u(( , t) = 0conditions

u(x , a) = Ho(x)
,

0xx)
Initial conditions

~dinger Equation :Gtu(xit) = bxxi(x , t) + f(x ,
t)
,
<xL ,

to

Boundary u(0 , +) = 0 , u(( , t) = 0conditions
02xL

u(x , 0) = Ho(x)
,Initial conditions

Gt+ u(x , t) = bxxy(x , t) + f(x ,
+)
,
ocx ,

t > o
Wave-nation

u(0 , +) = 0 , u(( , t) = 0Boundary conditions

u(x , a) = Ho(x) ,
0xxL

Initial conditions

bu(x ,
0) = Vo(x) , 0 <x

Shema Fourier series

1. Write solution u, source term f,
and initial valuesNo (0o

in terms of Forrier sine series

2. Use partial differential equation
to get Curdy problem

for each Forrier coefficient

Heat : bilt) = - (h) but bust) , by = b.

Schrodinger : ibict) = -(h) but bust) , by = b :
bult) = - (h) bu + bust) , by = bi , bild =0Wave :

3
.

Solve Cauchy problem
to get bult) . Full solution

u(x ,+) = [bult) sin)x)



Shema Fourier transform

1. Find Forrier transforms of solution
2, source term -

and initial valuesNo (0o

2. Take Forrier transform of partial differential equation

Heat : G+(d ,
+) = - xu(d , +) + =(, t)

Schrodinger : idt(d ,
+) = - du(d , +) + =(, t)

Otta(d ,
t) = - du(a ,

+) + f(x , t)
Wave :

3. For each frequency term
& IR

,
solve Carchy problem

(needs FT of initial values)

S

4
. Having found (at) , apply inverse FT to get u(xit)


