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Ch
.
2 LINEARIME INVARIANTILTI) SYSTEMS

- easyastime invariance play a fundamental sole in sig. & says.

①manyedphysical processes possess these properties & this can beas hiI systems
⑧ Many useful engg· algorithms are described by his systems .

⑤ We have good theoretical tools for analyzing intI systems .
④ We have good procedures availabletoo designingwit systems.

* You will use his systems in many other courses: control, communications,
signalprocessing , sobotics ...

REALL
- Linearity means "the superposition principle holds"
- Time invariance means "the sys will be the sametomorrow asis today.

"

Ch.2:1 DT LTI SYSTEMS
- Recall the DT unit impulsed the sitting formula

If N=o 18(n]Sang=48 If =O
1 -

-10 1 23

R2x = -on 8[n-k
OR

Ring-Ey8(n-kY-
-Y Any Disig . can be written as eg
- Now let's define impulse response", hang , is the response
to a DTLTI system to a unit impulse, Siny , Ip applied
at N= 0:
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- And the linearity implies that
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· Applying equ to eq, we will obtain the following
theorem .

THEOREM : 700 a RTLTI system with impulse response hang,
the output ens for an input Kent is given as:j

= my Yang*Erino]
Proof

As above .
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yens=
· Applying eq to find y(n]
- Two interpretations :

Oa weighted superposition of time-shifted signals han-k]
/0 x1J = 4(n)=0
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· eq =* 4(n)= Rosent* Ten-1]
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similarly .
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we get the same fig. (1) by plotting yens too n=0,1 ,2, 3 .
Summary : To perform convolution of ecny& hang

I
. Have/plot xcx3= *(n]

hex] = hang
Dependingon it flip him) : Wok]--

the problem too allthe

can do the I I . Slide h
Ek] to the night to get hen-k] - possibleother way round valuesof'

CONV is where product
commutative -

I . Multiply back] by key and sum . in it
-
is not

(NEXT) -200 -

Example 2

wany=U(n]

xing=x
"

Uny · 0xx <1

Find Yang= Rin) *han
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Step I . Multiply by Kan) & Sum
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For N %0 :
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