eac}

\:o uvrer T'rans ‘-?orm

Lt £ IR>C be st ¥ 1d ¢ ».
R

A

Define: £ RDC
By=1 g 2)e Uy
A LI

Intui"'ion: f(") ‘e\inrjion of time
2(k) function of greqvenc\a

Ry
:““): e i ) G‘aussi«m woNe.Packet of width o >o.

(]
-*‘/26 -in
e dx

rhiy ‘f(k\: S e

* e Jx X

gw _t_t(x-c-ic'k)z -O'zkt/z

P _|_z(x+i6‘k)z ’%_"‘&x
Note : g e ¥ dx =§ e dx Since:

- 00 - 00

o ~b(xra)”

d g.e_ by, Szt-btxn\) e dx

do 7 o
(-] 2 [ ~]
=bilx+ra)
=S é— e c‘x =
dx

=€ e[ ™t acR, b0

-0 -0o

@D 2

A -O}K‘/ _sz
539= e g e ™ 4y

ALY o

2

No‘\'e,-. g e—;‘zxdx = \rzT\\’ o', since this go"ows -erom:

bL>o.



* -ax"
g e Jx =

I
o 7
o
Usinay this, (+) becomes:
TR
-—D% 3= an) A
o small:
1) 0
o large:
{0 P (0

Ca\Cu\ahon of Gaussian infe%rd

le

S e.“ 4 S éoua J}

- -0

since Re(a) > 0.

G-o.ussicm In"'e%ra‘: Le'\' oae C w;“s Re o > 0. Thevv.

where Vo denofes the ph‘nc\'pd

branch.

* uncer"ain'l'\a Pri ncip'e "
Can't s3mu|‘|’aneous|'a,

localize & signal both
n space and frgq,unua,

00 © -GL”“'%‘)
= S e c’xc'»
‘®w -w
T o
- S e™" rdrdo
o o
®  art -aRz
=2 | -e =£(“'|im e )“WA-
o 2o o Ro®
AR.“ _ e:Re. (‘) Rz - O



ex)

Note: Re S e-axe >0 since Re (a) 20. _|__

=) g e-axc‘x < E usim, Pn’ncipa\ bnmchl since ReVz 20
o for princ branch.

Find Fourier Yransform of 20)= !
A ®_ikx |+ x*
f(0= 1 S e dx.

2
AT J o M+ x

I? x>0 c\\an%e. Variables X & -X. f(k\= L g e dx.

|Close the 'oop‘- ﬁa

S e.““Jx + \im g e;«z c‘z = 2m Res (',i.)z 1l'e_K.
Ro>w *

1+ 2

2
- I1+% Ca

‘gizéz‘f | . T 5 0 as R>w.

1kx -K
o S e dex =Te when Kk >o0.
2o 1t X% o
xz00 . .'K.x ‘K.
- KX L -
Next: i§ k<0 Then S e dx = e dx = TTe .
X Jo |+ %*

A==

A

Next: i§ K= o, then: f(o)= (2W).|S (lfxz).‘cjx = /2.
%ﬂx) = (14 )"

:) " _
Py= e

e
2




v

%" Inverse Fourier "'romsform of g-‘ R=>C i '-e’ R>C %’Nen \vy
$0- g e dk

-0

T\'\_m: 1f ? is continuous ot X, then ?v(")= f(“)

Fouriev T\ransgorm o£ c‘exwa\’ive: £w smooth fumd‘ims with g(\t\ <0
2 " 3
(£7)()= (ix) $(0.

Pr°°£:’\, ® \ -tKY
(aw) 2 (K)= S fWwe d«

< 0o

= g (ik) 'gl*)e.u“ Jx + f(*) e-i“

0% *—):” '

: ik g fe .

Pro Auc‘\' Form u\ A

A R o
(f* %) < (211‘)'-? % 4 where (‘2& %3 (x) = g f(x-u)%(u) du.

Proof'. A ®© % -uKx
(2“)(f*%)(k): g g f(x-u)%(\de C;X (:\u,
- gw S Page  dsdu

: gn‘g(S)e?iKsés g e du .
- ‘o =(2m) £( 3 ().




ex) Solve uw'- w'uz -f(%), for w>0, £ oiven

ul(to)=o0
/\n 2 A °
Ww-w u:-g A

(x) G -w?d =-%

AT LR 10N
K w*

~

D u(x\=(£ L )V
w1+ 'ﬁ‘

w

v
= | {!*(\
2T W2 ) + K7y

v
Com‘m"& (_'_‘_) .
K
)+ X,

N\ -| PN =lal
—\xl
Noﬁ’e: \_ = e_K . =) (Zﬂ') S e Ju - @_
)+ x? 2 o ) +u” 2
A r® -lalw
> (2n) g ™ duze
o )+ u* 2
@ ia K ) -la\w
oy, g e szk - e .1
“o 14 (w'k)
\4 -wlx)
) | T WTe
)+ (w'x)”
® -wiul
U= ) S R(x-w) e du .




ex)| Solve Ju= 9,9 u, where £) >0 s x> o
M(XO)- #M

Take Fovrier 'hrams£orm in X -Variable.

w(k,t)= 1 g w(x,t) e dy.

T <,

A 2A A P -kt
I, o = (k) u S Jduz-ku D u(K,ﬂ=f(k)ek
u(K 0) = £(

nowlxt) = (f(k) -H)
=0 (Y

2N

-k*t
Com‘w."'e QK ) We s‘wweé eow'\\e.r 1)) ﬂle na“'es

v
- o' Ky ) 5
-e :

(2m) *¢ Lt o- (7.1:\‘/‘.
o () = ()2 (at) 2 &R
C Uy g Plx-w) & At 3o
(4t

ex) Solve la u+ 9,3,, W =0, with u(*,o) =£("), £50 o
A -kt XD

B iz0 5 Akt fWe

a*u =-ik'u

-kt ikx

Louxt) = gﬂk)e e dk.




