
-volutionProperties.

Mathematical Properties.
· Convolution is

theorder in which two signals are makes

difference; the result is

#
->It

#N
->-

IIy(n) =xlRJoh[n-k]
k=-8

let, l = =>k =

THEN
-

↓

for a sum the order

doesn't matter



Itis possible to convolve 3 or more signals?
-

xln] want to convolve with both hitn] being

convolve two of the signals toproduce an intermediate signa

intermediate signal

then we convole theintermediate signal tothe third signal

What should be the order of hitn]hin]

->
used in system theory

to describe

· convolutionis how systems behave

THIN
-

#-

11+1-
->I+1-

*
--

(x[n]*h,[n]) * hc(n]
=

example-allowsus to make bandpass
liters as a sum ofmultiple high, low

pass filters.



· Convolution is ->describes the operation in parallel system
with addedoutput.

x[n] * (h, (n] + hc (n]) =

THEN# # >
↓

> + >
s >

1

>



Test ifa linear Time Invariant is on not

↓

Do not get an output

prior to the input
that

caused it( S

LTl system is iff
->

<

To see
->-

y(n) =2h(k].G(n -k]

Thus h[n<0] = 0.



· LT1 systems is stable, a bounded input

results in bounded output

if
-

implies.-> as

also

if x (n) is finite deration yen] ->

as n+



Finite Impulse Response (FIR

If over finite range

AND
·

Then
⑨

system is a

↓

when you apply an to the system

you get an impulse responsean output

that is only for a

amount oftime

so theresponse to
theimpulse is only for

a

- system has

- easy to achieve

justneed the coefficients of
the

system to be



Infinite Impulse Response

if h[v] has range

- system has memory

-> if you
have an input to the system,the

effect off that system
is thereforever and

it never goes away.

- harder to achieve



Why do we use recursion/ feedbacks in digital systems?

whereRecursion gives as

we have to think more about

↓

It gives us a compact
better description ofthesystem

Example cremoulative suns of ar] starting atn=0
⑤

y(n) = system withare

that is a

⑮yes->

intRecessive Formulation

y(n] =



Linear Costant CoefficientDifference Equation

yIJ = - a,y(n
- 1) - ay(n - 2] -...

+bou(n] +b,x(n -7

a's are co-efficients

b's are -> co-efficients.

y(n]

Ifas and b's are constants.



Determining Impulse Response of a Linear Constant Co-Efficient

Difference Equation

To determine h[n]:

1. Apply
to resting system

2. Assume

xample plative
sunse

O .n<0

y(v) =4y(n-1 +n(n), 24,
50,

n[n] =

Thus, h [O] =

n [1] =

h[z] =

-



FIR US IIR via Difference equation

Find hin] when a's 0

Then y(u] =

-Itimpulse Response has

· Apply impulse to
it

· If as =0 & no feedback

· else



solving Difference equation
↳ we are not going to solve in the

but look into the

# Why do the frequency transforms?

- Direct (time domain) solution
to difference equation is

continuous TimeDiscrete Time -
-

-->

->
<--



#Analogy of light through
Poiso

#Time Domain us frequency Domain

Time Domain Frequency domain

information - good for localizing
information

- good for occuring at specific
↑

occurring at specific


