INBUT= OurpuT DeESCRIPTIONS OF ANEAR
TiME= \WVARWANT SYSTEMS

T+ Time Doman DescriPmons

A ConvoLuTIioON

+ Thert ae omny I-O descriphing of syglems :
&g,tﬂ\! dovein, ﬂqvmwdomam, S-cdemain

* Thee are even Seveml e doman chescrplons
eq, convolvhon A Flerental eguatons ..

* We wil leokat manyof dhese m +his coorse,
bk willghont coith conveloben



INTOITION

e We will 8nd thet e ebptof o LTI system
G (essevitially) any wpvt signal | can ke
compledely Jescribec in derms R bs reSponse
foa nacrowo pulse  (impulse)

¢ Qute awmhs!
Why mght 't be e ?

@ Each signal con be weillen as the
Sum of  weighted and dne-ghiled 1mpulses

Q) The esponse o an Impulse ie oz |lee] +he
impUlse. esponse

@ Sinen Y System is dine_ivactant, Hhe
esconse boa He shilled impUse (e £inie -
Shifled ‘impulse esponse

@ Swiee the System s [near the response fo
a weghtd sum of inpAs 1S equal bo
an.wtq«#d som of e oukpt duete each
[



Disceeve TmMe Case

© wrtea sygral as a weighld sum of impises

$Be 54 033

Merce  xTnd Shh-A= 2LkIS[h-4T

Therefore
o 2lnle . + 218 [he1] « 218 ]

v 238 [n-1T4
= é x[k] Sin-4]

New what (s Jhe sysiem ouvtpot

Ylnls ﬁf.z&ﬁ

x3 | LTT
_"”l Syshem P—” gt

ﬁ 1S the operntor whieh. clrseribes He
Sy sterm



Swice e syshem. i _Lineory
yinl = # foelnld
« #§ {' 2 LhT Sr-41¢

= Zatal H{ SnkTT

Lt hyIne BESH-a1

This 18 4he response af me n To an impulse at
Lime A,

2 ylnl- %xfﬂ}&fﬂj

Swiee e Syshem (s hme_invarrant,
lmi'n'.l = ho [n-A]

Yl b, ("] s respense atdime n fo an

\mpu\se ot +ime Zere.

1t is colled M ympulce response andis
usually dended oy h(n]



T F23K3 Wk
Y ia wcig‘n%wl som oF ghiDed
ImpUise responges

Nototion: We sometimes crite

%[0 ®hin3 = {‘zm hIn-4]

Nete hat -
2 NDmd 2] = {'zmarn.q

Now how do we compute $his 7



