oc [n]

]

]

EE5330 Aug. 28, 2013

. c
—=— |2l> [a] (//\

=z +
2 -a &
. é_*_ z-”-ld

2r) Z2-a *

l 2"
2r:j 2-Q A=




For n> O, the contour encloses one 760& bt z2-a

/

" "
Resiolwe abk z-a : (z2-a) =2 = Q@
2- 2 2=
rn
For M< O, Z Can e (onctlen aaq 1 whee 7 >0
z2-a 27 (2-a)

Hewcz, OnNe Car NnNow easj@ See that C encloses not anéoj ﬂ.z
75012 at 2= bul alar an n? onden fole ek z2-0.

Thuco , nescoluea have to Ve evaluated ok 2=0 and 2=-AQ.



Rescdue ab 2=a : (2-a)_2 _ar
2-2 |2
n-J
Resedve at 2-0: _L A 1 I
(m-1)I Hga"!' =2_a |z.o0

n
= -
Hence, fox n<o, sum OF residues 4sa 2ero.
"
Jhees, xX[n]= a wuln]

Repeadd for X(2)- L with RoC |zl< [al
l-a 2’




Power Sences Method

Exampleo :
(1) X2 = z’(:-_zi_i')(né')(/-i')
2 -)
= z _ .E’.i -1 4 %2.

-l -2
l+az + & %% -



4
—> ] 1,a,a,..

1
N=0
() X(2) = 1
l-ax'
= "a.'i
[-az

J21< |al

= -a'z. ( [+ A2+ &2 4 )

= "ai d-i 42—"'
-a

> 1

-2 2

-3 3

2

- ‘
:'a:a;

-l
1-a2 ) 1
-
1-az2
az'
- 2 -2
az -a 2
a2 *
2 ~2 3 .3
a’z2 -az
a2
-2 2 -3 3
-a.z a2 ~-ag- -
-az+_1_) 1
1 -a'2
a2 ]
Az -aa
-2 2

a..'a 22 -3 3

a 2%-aa

3

0,0,0,...

2-2

1+az + Qa2+




by X (2= [-a
(132°) -a(z2+Z')

. In])
the RoC o, lal< [21< ] there He (onnes andvnﬁ X[n] 4e
% ‘<t 12/ ) F b

c.e., it 1o twr-aided.

J{ we cavwy owl ng-a&%‘&‘m olrectly , we 2ull jef o atueo
exlbma'an ecther anm P owens o 2 (anhcausal aeguence, Cornespondeng
to J2l< (al) on an powers o 2_’(cau.s'wl— ALguenice , Loneoprndng

o |2/ > _I,’_.’ ). We audl nok gek Re turp- sided Leguence.
Q



Lo \7(4‘ e two- sidad Answor, we Mmuskt %wce.ea( as llrws :

X(2)= —1’__ + az

|-az' |- a2

R

cawsal Ibw»é ankcausal 7bart

I21>]al [2) < _!
lal

//e nee

=1 2 -2
X(2) = l+az+a 2+  cawsal part
+ Qa2 + ﬂ-’i’f AnhCacesel fdrf'

3
> z v :a’z:a’:laa’:a’iaa"'}



(V) X)-= e™

= /.’.,2,' +Ai2+... I&/(OO [WW&IWL&M 266_]
; 2/
&> { L ! ) ! ! 1,0 O:O
)4, 3! 2’)“ ) ) ) ?
n=0

viy Anli+az') |215]al
Dbtawvn e amswer M&b‘fﬁ both Onito wxpansion amd

the oi'fferenbiation property.




The DTFT 4rnversion fBrm,wéL can e olevived ffom the 2-Bransforn

An vrsion i,nfejrd Ly aunbshbeting 2- ejaf‘ The contour énéejmé
now Aetormes o Wﬁzjrd onen tHe neal-valuad varabte '

S = dw:dé

J'z‘:

2= £

Hence,

T
o [n] = ;lEfX(CJ"))eJ“me I DTFT
-1




Recall, the DTFT oleffinition :

(- ] .-.wn
X(e”) = Z xnie DTET

Nes-co

Since X(e'”) ia a 2T-penodic function, the DTFT can be
thought of as the Fowurier Sevies expansion of X(e*)
2rifh x[n] ao lthe Fowurier <ermiea coeffcients. Henee the DTET

40 'noi‘halnj bud Fourier qunceo an ahsgm.s.e,



EXaméAs
(i X(e’®) = 27T 56 T <we T

= 27T f: Sw-21k) vald fr all w

Rs -oco

= 27 g(w)

n
- Jon
x[rls L (275067,
-

= 1

1 LTy 21 Sw)



- w,n
1) CJ T 277 | 2w Slw-w,) ~Z<Lw<T

~

which adar follrws from he modulation property

Gily  Cos o <2157, 77:[5(4,-@,_ 5(4,+m°>_] T b <T

I

(v) Sen o 277 F[S(w-w,)_ S(aﬁw,y “L<w<T

(v) x[n]-1 -NgnsN PTET s Sin (2"’*')“’/2
Sun (9/2)

i) X(eJ“’X-{i wl< w,

O vithevwise



.9(.[n,7.~. i
21

1. dw

Sin w.n
Tn

|

Hence,

Sin w,n DTFET

T n

?

-

-wc

Ioleal Lowpass Filler



