Digital Signal Processing

M. K. Naskar



Different representations

e Block diagram

e System functional
e Difference equation
e Impulse response
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Fivst-ordley Recursive Filkey
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Filter (realization) structures

Direct form |
Direct form I
Series (cascade) form
Parallel form

18



Btcb. Obtouin 7Re c‘fm//owlu. ms/:cmu :7-” he ﬁ{&w? fb{ey.

2(n) ————?T > y(n)

Pl
N
0-9




Sebom-

% (n)

>3(n)

(09)" ln)
I Q’\) = (0.9)” u(‘n) + 2 (og)““u(h—l)

., 3 | +3 (0-‘3)n_zu("‘z)

20



Us‘u\,z ﬁevo\*v‘( wetakion

0-9 DW + X = N
= x = (\—-0-9D>W —)

we DR+ 3T =Y )
L\+2D+3D”>W= ki )

-7
MYW = \'\'ZD*SDV )«L
Y = LH2D+ ?;b) Pyt
-
o Y 1+ 2D t3D )

27 Cl_oAsb)Y = (Hzm%b”)x

y(n) - 02 Yy(m-) = oc(n) + 2x(h-H+3 x(n-2)

sny & 2a(E)+ S x2) + 02 v (n-)

=7
=y yn) =



j[“é-& Y.

')L"n> . u 2 3(”
\_____7{}Jf M )

|
5

0.8




(). £(0) N (T + ' > Y

- 13 g
7  26(n)
v +36(™)

L 0.2

/ 3} ’
f N 3 "( {3 \
GO

\

h(n) 2@%)“ u(n) S B @-B)h—l (A(h—l)




Pl Lo Blo ek olz‘,a.avow;. ocf e DT /V‘ZA\LW 1A j/lvezm/

bel ot - s N
0) Peteyming The S iffevence {’QW T

06
03

> 3 (n)

24



I e b
Q) X |— 08D
o Y%
X (1-o8 py(1—a% D)

S e
v e
5 Cl——O'QD)C"‘ O'6D>\( = X
._7 (l.—-l-4D-\*0'48D‘V>\( =>(
> y(n) — 4 9m=) = 0-48 \J(Y\-?_> = x(n)

= jQV\) = ~(n) -+ (4 BQ'\—\) —0-4% }j(_n—').)

25



26



Seconol Oroley 57‘71‘5%

Z(n) ¥

"6

LA

63 D |
Blowg Diags
" L. AN Y AN



Y | 4.5 oY

X 7 (imosw)(o7p) | 1-09B  1-07R
—3:5)x _|
= 4.5 x b + C 35) ey
X i Y
®
+ e
%P,&J
I =z = §(m) AR N(n) = 09"

omd Y, (n) = o.7" fa nyo
Thus, q ™ =490 » —3-53, 1
= 4509 - 35(07) o myo

28



Probloun D{vdofa He 'ydau?'l‘cﬂ/\/ betwean y(n) ool

’x(h) jvom the ﬁumwﬂ' bloex Oliaﬁﬂm of o <liseyefe-

w(n)

>« (n) 5
%(2) L W




Szé’rww wre,fweae,«dafww wugf s im1‘>
A Linsor tma- invariant (LTI) ptem car be
cmfw% desevibed b/ U W‘f‘-{mrw veshonae,
iRl s defined by as the ppton vesponss clus
to the thm wrwt S(n) aith zevo inttal

MI/.UL Y@ébw '
i = sl

30



Nethe e OB+MMO‘ uant - LW‘)FW ’Y&FM
went e ALneay Feome - tnvayiounkt

e COoA~ 'Ye.’j:-r

/yzoh,w, :

T

x(m) —>

h(n)

=i

s\‘

- F ()

W*W e FYMM

A1),




FIR System (FIR Filter)
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IR System (IIR Filter)
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