
Graphiealconvolution
To implement convolution at n =No

① Fold / Reflect HER] about
k-0 ⇒ HER]

>② Delay / Advance hfk
] by n;⇒ h [no - k]

③ multiply KIRI by
h[no- k] point by point

④ sum the product y[no]

For another no, shift (delay/advanced again

I



E×am Maras

①Reflect ② shift by no __ I

am
[ positive no → shift right

for hfk]

was

R

K

③ multiply aefpibyhfnok] ⑨ sum

ya]=3totGD=2=yG]am

CHECK YEN]=%nCk3.hCn-k]
R=-0

k %yCD=xf☐.hG -H)] -1nA] - ha- ☐

1-NED . ha - ☐

=UE☐oh[2) + KEO]oh[i]
-1nA]•h[o]

=@3) + (0.21-11-1.1)=3+0
- I

=2=Y[ I]



Manual convolution computation

convolve : Hln] ={ I 2 3} with HAD = } -1 4.23}
↑

↑

solution

NER] = { I 2 3) hfk) > { 3 24
- I}

arrow indicate

n=0

↑
↑

First overlap In = -13

NIK] I 2 3
↑

hfl - k] 3 2 a -1 &;
-1

It -1

Second Overlap In =D

Deck] I 2 3
↑

% =3
h[O - K] 3 2 4 -1

4 -2

Third overlap (n=D

KIR] I 2 3
↑

h [ I - R] 3 2 4 -1 & = 7

2 8 -3



Forth overlap (N= 2) na]= zig 3) hfbi - {324¥

Nfr] I 2 3
↑

h [2 - k] 3 2 4
- I {2=19

3 4 12

Fifth overlap (n=3)

KER] I 2 3
M {g=

12

hf3 - k] 3 2 4-1

6 6

Sixth overlap (n=4)

KIR] I 2 3
↑

hf4 - k]
3 a a- ,

4=9

9

Resat : Rcn] * hcn] =L -1 2 7 19 129}



sequence Duration of convolution sum

¥ ncn]→ finite duration of length
: [

×

hfn] → finite duration of length
: Ln

THE-N-n.cn] * HAD→ finite
duration of length :(↳

+ Ln
-1)

Refn] = { N, R2 23 '
' ' ' Uh

,}

h[n]=&n ,
he has - • • him}

Ncn ] * 2h1m] = {Y , 92 93 ' '
' Lint ↳ -1 }

From previous example

KEN] ={ I 2 3} HAD = } -1 4.23}
↑

↑

Le = 3 Lh = 4

Ly = (3+4-1)=6



exampk2.vn
] =L 1 2 39 hfn] = { 2 2 13

↑ ↑

solution y[n]=n[n]*hG]

hf = { I 2 by } Ly = (3+3-1)=5 overlaps .

yf☐ I 23 yfz] I 23
↑

I 2 2 ↑

↑ I 2 2
↑

2 ⇒ 4=2 26 ⇒ Eg=8

yf3]
yfo] I 23 1 23

↑ ↑

I 2 2 I 2 2

↑ ↑

2 4=>20--6
3 23 =3

yfl] I 23
↑

I z 2

1 46 ⇒ { = , ,

& ={26 11 83 }
↑



exampk3-n.cn]= {- I 0 1)
↑

HAD = 4,2 2}

solution : ytn] = KEN]
* HAD

Ly
--2×+4-1=3-12-1

hfk]={ 2 f) = 4

JED : -1 0 I
↑

22
a

-2 ⇒ {
,

= -2

y[o) : -1 0 I
↑

2 2

YAD
-

_ 2-2-2229-2%-74=-2
y[ 1)

- I 0 I

↑

2.
2

↑

-2=>4--2

yfz]
-1 0 I

↑

2 2

1^2-22=2



exampk4_
yfn] = MEN] * Mln]

solution

µ[k] = { !
I 1 I

'

• ◦ ◦ }

Mfk] = { . . . • . I }
↑

Fop n so → yfn] = 0 ⇒ no overlap of non-zero

numbers .

For n=0 → yfo] { I 1 I • - • • G
↑

"••"¥
For D= I → yfl] { 1

,

I 1 . • • }

i:'i!
IN GENERAL

y[n] = { In 2 3 4 • • . } = n • µ En]


