
#a2)/
i(kX- wt)

F(X,t)
=z.e i2i(y- E)

=102

zo
=amplitude

k = wave #

w
=

and frequency
T =period
- Ezfrequency

w =2πV

X =wave length
=2H



⑤
I 50 1 i((X-0t)

Main- |az=202⑤

Lz =Yz

for any linear operator
L.

L =(zidz
=
- inz

also

1
=0Xi0yz

=

ikz

Isolve Lz = 0 ifNo

-> X =0 is called the
dispersive relation.



Le
Exays
-

dt +a0xL =

-> (z = - iwz +aikz

= ( - in +aik)z

=i(ak -v)z

dispersion relat
xx, w>

X =0
=Pi(ak -W)

=0

=D w
=ak



Example

L= -Daxx
=(t +adx

-4axx

-Lz = - irz
+aikz - D(iRz

=(iw +aik +D(2)z

-Eak- iDk2



i (kX -wt)
take z =

zo e

let w(k) =C(k) +iB(k)
- m6 real imag

①(kX-x+-GBt)
= z0 e

=zeBtji(kx
- (+)

a

dissipitive



if ((k)
=ak

then ei(kx
-ct)

is a fired

wave ata

fixed velocity
=DVpn

=RNR)= X(k)
-

K

if Uph isconstant,
then no dispersion
ifUph 4non-constant,
Then dispersive.



i(ky- w+)
a

->

zi
=ze ↑

jhx lhz

i(kjhx - w(hx)
=709

Exaphe ETBSujet =Wujy,e +1 -W)Uje

letu =z =

right - ithx
+(1 -2)ExExee =0Ejet

I eiwh= =What



-
iwht
2

= VixTasymbol
or factor

amp

stability:If IS(kx) =j thenstable,

khx =1 =2πhx
w
=w(khx)



look at s
=complex
=1s/2

it(some $)
(n(s) +10

=

e

-iwht In (s) +i 0
want & =

e

oal:find w

⑨
-
iwhz =(n(s)

+i

whz = i(n(s) - 4

v ==



back toEje

zje
=z0e

iCkjhx - there here
i(kjhx - ithere)=z0e

=Zoemlslei (kjhx- 0
- thi

e

numerical phase velocity:Uph=-on
if notconstantin K, thendispersive.



#BS v =ahz
- ikhx

+S(khx) =Ve 1 -5

ImIs) 9
-

~

-

-

⑧hi! Re(s(



version? ETBS

letthebe small

=D Zikhe n 1 - ikhx

=Bs(khx) =1 - 2 +we-ikhx

2 1-2 +r(1 - ikhi)
=

1 - i8khx
- iwhenAlso e -

1 - iwht

-

Iwha ~ Okhx

=20 = hX =aheKEk
-a K



evationLaws
S

ID: du
+(f(u))x =0

ND:au
+X.(f(n)) =0


