~
O er ]‘ran.s forms

(4 - -)’q6 4 %: O @S ( Kn X ) + én.ﬂ'n( k,\x)
a2 [ s ) as(Kax ) ok
b= 2 [ fexdsiaf foug Yot

1y :omdme; simpler to  we acomplex V@f/eleﬂfaflan

ftH)= S Ge'™™ fmﬁu) er

n= 60

For o non{ellae(nc fmction, | >o2 :

l’) an’Kn—?-’q.— >O

iknx = ik
L ((i) = ni Cob' = ’Z"‘T 2 TCie 2k
forwaro: | (k)= [ (=)™ olx

INVEAJE : {(aa)zzlﬂf F(®e™ ok

* Gemer

L dbondiwow (&) = hod F(K)
b widfh 66 J(K) invewe of wolth of ()

: Mnr{h()rq/

Robert Andrew Martin

6 PG i nob well -behaved', eg has infinite ectent, the
FT my inyolwe 7enemhed funchions, e g FTLL] =27 ().

Properties_of the FT

- Lineow
- Resealing (real )
3(oc\j= fixx) & glk)= M,/[kB

- Shift /e poentia N
3(x)=€(x-a) &~ f’(/(): flk)e
r) = €G) 6D §l)= (k=)

..fkl(

. D| FFUG/IM\INM .
3(x) =fUe) 2 §(K) =ik (k)
fove wsing infeq fafion by ports

x> G il _
Ly (JCCQMJQ 9{[’(): L:)Cpﬁ)c'imol‘x T if’: F(&)o{;ée-lk‘to({

Wumb{q q(x)= =f (x) ¢ Jk)-nf(-k)
"’(k) ﬁ:F(o()e"“ola Swh 3 =-0C  hence invete /7T

- Preseqyes Sty - (=3F(x) 2 Fl-k)=1 K



Convolufion £ Corelation

- The convalufion theatem chates thot :
- The convolubion of two Amctions j dffined 6y: ;B[ f*j] = ):[F] ;[27
[7[*)]@: [ )gx-5)dg ,t[,ca)ya)] - 2%. FLe] « Flg]
Ly jya Jymmdf;( obsenvahion

'Thy we @n oleconw|e o mcawaeoL.ri;nal é/ o(/vfa&}y
b fWIM.Wf&/, one Eumction 9efJJ7Ie°'~”( Ollf@"//ev#tf i the ﬁwﬂef c{vmam, p@vlﬁ{éb{ we HKnow the
L> con afiy be Howht of o the asea of overleg 4y convo [ufion  Gumciion.
9 Sous fhe readl axiy

- The cortelafion of {we Functions
I ofatitics, let f(d),yly) be ;nc@/ﬂméﬂf /Jff Eor romoms

h= f ® 9
- (0 *olx
vaidfles X Y. whot i fhe pof of 22X+ 2 MH”) f—m~[ )9 t)
b h2)$2= P2 £Z ¢z +L2) L h (k) = [((k)]*-jﬁ”[k)
b for a given x: h(2)da]x= Pl 2> ey e zriz=x)
= 9(2-x) Power specta
L we then jnfe 7/41/'(’@ over oM x - FHom the olpfinition of conertion ;
HeVe= L2 poagcende = [F¥g)2) (LeT gt dy = 5 3050 e ol
. Th€~ FT of A Con;oluﬁﬂﬂ.' oy, L sef x;O then elhel ¢ >x 4o 06/?:,‘/, Putseqal s Hhm:
ROk)= [ [ [2FG) gle-5)ds Jeo oo (Crea)tyid = 4 f [ F0K))*50R) dic
0o -1k 4 3 pAL -6/
= (2 [0 AE)gleS)e™ oudf  fef 2=x-f

» - In the cpecial cawe £= , the equpn redme b
- 7 508, 5 7

([ (¢ - s o | FO Ak
> Q)= AR i the ot sperfrim of 1)



Com_{)lex Méﬂnﬂi{

- The Fvwnef ,‘v\#e\?m/( S comn ‘Q -l'feqled ay condows l.ltl'ei’w
In H\e fe,w( “4‘"5, for wnplex 2 owmd k.
- Gongidow o 7%0/&1 odviven Wamonc oscillafor:
X +25x(#) +ax(#) = F(H)
L> ejw’«x‘e«ﬂ‘g to wang Greens (imcw"bns, }ggke the FT:
( -a+ 2ivw +w™) Xla) = f(w)
~ - |
A O LN O

L x@)- 7:"[5(0“)?(“’)] = 9(4) « f(+) .
. 3(0 = 7:"[7(04\] 'S o contows ,‘Me«imi K 'ﬁ{

b ()= P b g’(w)e"“”lotw —_—
L for £50 we com aold am comiciicle b /!
(by Jordoms |ewwr i dloes not onfrbute)
. ?G,): err fc ?’(W\elc&dw
“For {20, we we a (ower somicicle. Thi cloes ot endoye
omy poles o 9(1‘)30 for t¢o - Comgal behawion,
- Othewie e can Just we the resiolue thm o Grel NG

- The error fumclion  er€ x= }';,f:e«-éldf

Gowsciaa jnteqradion lomma
. This 18 cleady true i€ we shift i the real oxy -
T'= [l ey = J7 & vy it sub
* However, \F cam olio be shown Hot thy hobls Hr acf
LileA Twma >0 wioe. Lk Cibe
e horizontal fne with T 2=Tma

(/8

&*1’7‘
L cince e’zl I's MﬁLjhc, ﬁ eZoly =0 R
Lwe thus build o rechmgulor con fowrs
Lin the lmt of R>o2 | this shouws Hhat

T- L e™dx -/7

p a &

The  Dwiion eguatin
' %E, = 552 con be ;oluea( with e FT:

910‘_1” ==k TO0H) D Feh ) = Tkle ™
9

L> where i(k) "ﬁte e Tolx)dx S the initiod condition
L wsing  the convolution fheorem
Tt = T.(¥) * ”F"[e"’“‘z*j
L F (-] evaluntel completing the Squose and wging
the Gaussian integrodiva lammo

(f—

= =)

after owites |n these prollems

L





