Page 1 of 74

Z=1 rel h’u @Ut_/ U‘m




Fege 2 of 74

choptew

v;:i. » ' 3 A . 4

2 MANAN A ! |

i ‘

| l
|

Z Fm”?)fo'd m

NW\. !
! -

NN~
# continuous time Puwier tzansform of a cobtinuous

e Sighql. ad) . is given by
x(w) = fx(t) I

The aboie. m’(é97fc1h0n i5 valnd 0

A D abso\utelg mmg—mble

Ciey \J‘ \'x(t)ldt 40" :

i
| ﬁmuchm i

tdE" ;_; - . 1T
le'&Sh‘éh the! sighal x(V) is |
L ECEL 3k )i ‘E . ;

; ‘ iy '4;;\-7, y L

il

it > s

fed an

J{1)]

:tp (,conhnuoug, tlme {Bom,ﬂezs tzahS?O?ﬂT) |§ evalua

{ ~ .
,i JE T

S Jw-axis - o |
9 addingi seal. COhSt’Clh‘f O” 1’0 JLU— ax'\s‘t‘u‘e cah obtalb

|, laploac ’r?rahsi?ozim | 9 se priibhn 4
Ll tigivens bg

aus fime gighal ,x¢ 15
i i

ik Lo o
» (Y~

.‘%'."‘.W OD
x(6) = x(cruw) j-xct)e ~dt % g e

1

X(S) -W,,,&ICJC)*—CHJ )zdt,, | e Jor

o] 1 i 49
P 1 -.',_ . G_t wt 35
X < B8 TSI AE i g (g
) -y 34
'1|(_U - ) (57
)., |
4 Lapla@ toansposm 0p x e |
Vo iy c(tso (= FOUW\QU tzfan5$oism O-P %\ (k) ['.I(t) e J i

Aime - Pomﬂetf hthPo*o’m of | d.sase’re

The dlsczfe’(@
:tF time, apemodnc Pmlte ehe?sgg signhal jx(h) 15 gwen by
i —jwn MO A6
[x(n)]* x(eV) = > 'x(h‘)Q
i -

i The above sum .is valid only when the sighal x(n) is
absolutely ghmmable - N
cobdrtion £ov validity of »TFT summa’ﬂoh

| 2C0) l < b
N="2

maﬁmfucﬂ of e

-

M= e an\ 1 and w ihdicate s
phase angle-




14 DTFT

>

o foo the. si9 hals whic

S clacle Of madius T DS
en 3O i’

# DT-FT 6 evaluated 190?5,,?‘?5?(91’(9'5_ _s;um'mdb'e*'-Sighafs,
S ng\'qujgd on unit ciocle - *

cov NENP Sighals, b LET cdhnot be ievaluated  In
contihuous time sighals, we §cqi1cb ‘045 > laplae teansfor by
b ame not absolutely \ntegwable -
- discwete time! sighals, we. switc b eos |
the signals which ase hot sutmmable -

w1 twansfosm 07 : '
By adding eal gast o Jw—axi5 we <ap maife ghe
= mose Valu@sg™ 1o fiial ey |

Lwdne fopm “Convesge oo T . 190
similazly by making costain rodifications 16 /magnitude

), we make e faansPogm convesge if the sighal 2(h)

is hot absotutely gimmdP[e. o
hat modificahions cah 'be "dO’he' by 7 twansPootr) .

Lef x@) be theé I- toahspootm of X) -

“w(h) < > X(2) -
PA T’b/ahspozm

similasly

) L \ a
y A ‘& T o B [

©Cphee iz =vel ik 4
" Eualuating o the distzete time pusies ~Hrans frsm bt
tead oP' unit . cizde gives

L _twohsfosMm 05 =T 150 5y
|7 & , i | o
\2| = ~_ phase =W [ >
§ i ;1 j}ﬂ@Z) -0
" |




Page 4 of 74

mevePove the o tmn sﬁovm O$ +he glgnal xcn) 15 gwen by
-0
X@) = X(we) = g a) )

e A e Y

‘»‘ "ITA ‘§> XLZ)“— Z ﬂ.(n)z V28 Dot i f TN
h“_d_) ‘ | §30.7 t W

| We knew +haT PRI

| DTET of'the "signal ab), vu‘)—‘> 1 kst

x(@0) = 5w
—D

. ;'.)C(m f‘f—.‘: <
z- ToanSPos M OE the glgncrt‘ S

><
T\T
N
A% Me
2
~
=)
faan
=Y
©
?

| W hme 61
the dé“‘efe

:ﬂ: Z“ TTahSEOWm of
" TFT oE the eighd, 1\“’) D‘m’ v ]
LD .

DTFT['xm)vb] j o 0

b
\ex P‘O‘he s'm'\

X EDcie
‘ _slohe.
an to &P
5 also a . comp
whes 10 1 - b
: e
A \\ _ Ay ’o,'&dlqs 01_9 jz Wit ;
w _ ;Rél(z) W' \6 +he argle ~ma . |
J. | | +ve veal oaxis’ and measus

: 3an*rlwc\oQKw‘Ce il

160 b

.__\ Moy




‘J\g

" cohdikibn fo. existanee 8¢ £ Tsahsfobm
We knew +ha+ o) )

o i T

\ 7 07 ) A AWy

DT rT['xcn)'«f”]

z[vc(n)] =
tov existance of DT FT (b)) . should ‘be absolutely
surmmable * byl
fos existance of z T?rth(—’oa’m of occn) 'S((r))?r D 5hould
be absolutely summablé i
= \'x(n)zs"”\4°° »:;
h=" (i ' i

« toa ] y2
# Relation blw JARILZ ‘anafim ond 2 Taonsfoz -

Lapla@ hrans{?ovm
Z- twansfoom'

conh nhugus-time clomam
])|5C?Se’(€ hme idomadin

(k)
v N
contjnuous time g :Dcsczfe’re +Hime
Choog, ‘ Vvasiable '’

vaosiabl€
. -laplo t ’ﬁfthPO?fm of zx(t) s given” by

X(?») = 7 D e 7St dt |

b . —-O[) —
uous and benca

AftD1 SGmle% Glgna\ \5 O OTE cc)nhn
19075 Samp\ed 5|9ha,| i the lGlPleCQ ’m’dﬂS-PoYSm Confamg
atoh. T
summahon instead O,Q \n*regif o

,ﬁ['x(nTs)j ‘Z mﬁnT?C;) 513 gl
e 'l — -0y

(nTs)k 1 ) —>

"
i

Xe), = ['i(“‘s Mim

n:ou _
- We-have. Z- J(mnseozfm expzfesgléb
S XG), = <. UCUD)Z —) i
EEINE BT ; ; h-’—’d) '

compasing © 6 iy~ wWe have

STs

2= € .
(T +Jw)Ts

-—

Jw Tl Jwig
Tve = € e

Page 5 of 74

1
|




| Ewom the abo ‘
> T‘o’ahS‘QoKm maPPmCJ Po

R S LA LTSN,
L hoTaking “mag ni

|zl = e

< = eO_ G- i

B A

de o

0
7

nibcth gl’id,es e 2 U0 S sl-\“? ‘~
Jwls| . . S i
Pt R |

HOW3 30 ey g

T = eﬁs ool k. il
; ih laeTsansfestn and

ve eq" we b obtaib taptdd ¥

dippezent values oﬁ T T

| ) . )
i 9F8 _.’l("v I DIty = te 1110 ‘;‘},

)y IRRIE I} \r ¢

—

Wheh

—_

coge (! il)
:n: P

# Ju)fax‘\S 0 S~

</I\ ) ¥ >3
= Nt ; / .

=) -
T d
. -\7\ - “ , ¢ T ” i = \,\‘\
RN NCS) ARSI YD (Iihae o
\ o p]

4 Jw—oxis pept gde Ve

Jngide of unit ciwcle - L
cros T=¢€
o~

= 7> | oo o z
Nhen 0—70 =7 €S—Plane -::7 '0’>( —> G

5—plan€ e / ane
n) o+ ey Fen 9 L
‘unif Ascle i Z- plang -

plan€  maps tor
P

& e

4 c0s@ M IES 00t 3 fodt B oyardeie
eG‘Ts ‘

qT<0 = T <\ i,ﬁ<\‘;9fﬁn6id€ uhl

LuPop sPane =

Jw =]

' A oh
i septan@ (maps,fo the 59

g ls , “;"-’

'tSide unit clscle

. Jm)-
N




| Pagek of 74

i Nhen <r>o e, RHP dn gd 5— Planei maps o Oafs:de
vegioh of unit cscles <;’ il |
ar o |, AT guestions Bl
IWOHCHD “’é {”50”9?07’”? o ) = a" un) ahd henc,
| A./v9’enezsalusé Joua Hesulty™ ! PG

Q) [Rugh’r 5.ded Sugncu]

signal x(h) =
solh| Given Sig ) g.ven bg

7 Tsan5PoTm oe sighal (M)

' -0
By 5 Ao . oo
* S ts. wil
summo.hor) imits . wi ,,wgg?gej
when  x(®) = ot U) [ pzom O 10 P

XE) = -2; oz

WAy |

‘!

ztaz‘) .

alt az +(612') +(G2') e

L

o X2)
S b yese (R X8%ed i |
X@ = y-a

1
of that Z- hrah5€ozsm XCZ) R

ERNE]]

Fov existance
how Shigglezll, 2L e B3 ey
\a| < (= |

1z\ > o p e * -

| ¥ RoC: The wegion of convesgen 15 the wegion outside

" of the ‘ciucle 019 nddius ‘- ;';.g <
/\j "j\\'.' Froin ; 'f‘l’,»'

,/\4

’7 RQ( ) | " ~ D 190343




Page 8 of 74

We khew ’thT fzom lapla& ‘rmnsf—’ovm
To make the system stable, Roc must thclud€ imaginaty

axis/ jw axis-

Similasly h 2= tvansfPorm,
RoC mugt include it cizdle Por stabilig-

H case i ‘fi‘/ff -

(:;;;\me a= 5 which satigfie5 lal< 1
ymi=) In this cas€ ROC include
| e \/ unit crocle:
\7\7 % Re(z)
‘R LwcLo. of zadius &
anit v
lal > |

Assume  a= 2 which satisfies

\/Xm j%
,//,,?\%/ T 4his case roc does hot
LA \/ nclude unit oL
: > Re(=)

> qacle of vadus 3

L —— .

uhit ciacle
n v
o wegion oP convew gent of a um 15

= Th
4 vnbounded sighal

2l > 1]

= R o ui) — NENP sighal
A = La)n iy _— Absolute enevdy sigha/
5 —— pounded sigha] -




Page 9 of 74

¥ .
— : e i 7
- 'y ' :L J) # \‘ J

equence - T
- -ﬁ: w Stded é\i/w bt famious O srinon 7
*1(”) - ahutn)
X(Z) _ ._"________ :_4‘__11___!_.. ;SIZZ-‘-Q_, i {
Wi i l"'a-z"-'?'i' """\a_—Z‘n' , :s

R.OJC’, \Z‘>lal | . |

41“ Pole zevo “plot o 1o Vel Roc Pl()‘t‘“:‘,'_'

dmniz)
; 4 () TR\ 1~
fil \\’//
‘ ; Sl ’ o \—
0 va ;?e(z) ’j 0 "f“\z fee)
N //\

poles at 2= &
t 2=0 ROC 1S bouhded by the pole

Zevoes5 QA
and 1S ex’remob’ of a cwde

; ' : S -1 s, state Roc ‘(f Z—TZYGDSFOUD;
| #a3 - Fop thel gstfewing. SN By T
|y amy = umy Wy o= () L

:' [ : A oo 'n . & e, : ’ '—’n
s (B W) O 0E) uthy

v ]
- zly2  z- Twansfor Xx@) = ]

n o
i") x(h) :(_%_,) u) ‘

| R
| ROC = ‘\:z\>-2-§v ;— rvabsﬁgam X@) =, l—%i'
f e n o & /! i 250 iy a
1(.m) Ti(h)b.(,jg?:) 354 oot
| R-0-C : >3* =z— Toahsfooh) " X2 :
e BT ) ) = |~(~3 |
J P 3y ‘ 'x(z),: |
AP bt ' l+3
- <0 PRI 4 ‘
V) xm)= -3 umn) = —(3z) um) |
J
RO0C= 121 >3 2- ToeahSPorm X(=2) = T ; i
-t l
3 |
|




Ve

Page 10 of 74

H# Q3 ¢ consido] the Pollowing sigh(ll'

o )= 'W“ uc-n-t) o 5 gesult:
A\ (ﬁd Z_tzyan5§20~5m and ROC C—lenQ‘O’C"l(lﬁ@ you ah
s S‘Qha\ i Pﬂ’m o ) 12 leer) by
= The_ YL tv&ng{?avm op -« Nun
xe) = - T g £ o
= oits sigh  changes
on limt
ang n with —H = summah
Replacing n Lw\H)'h .. 77 A

“@‘*Z@H = Z 4k

i 0=l (\Z)Jr—_—]
XC@:*[-\zuz)’r Hue

:"“ZD+@@*W) | i

\——a’_‘z, N §

-

NoWw £07 walidity s
| &l <!

o 2| <1,

2zl £ al
apal of the Lot
o sadiuS 6\

N utn-D s the




H cose i) |a|4l T
P ave e o

PaVavaYe) N~ “ 3

# cose (it) JQ\> il

Page 11 of 74

ASsume a__'_ which
5““5?485 la|<l
V' ROC: does hoi’]hclude '

B i) it ctvdg \

|
S I R ETIR =

5 ASSumel .oxz)a"'t;;h‘ucb satiesfies

ilal>|

Roc includes unif awtle -

+h) i i (LK ‘
|
|
\

=

| —d'z - d'z -
'; X@) = _ . ﬁa-z"_l
| - d'z (az I)az
Xz) = ! - s 2
e|-az z-a |
.f‘ ;" 1
¢r LeE’r snced %& o Bt e g \
wn) = —(ah) weo) e, 0,1 |
L \ 7.—. S UDipas \
XE) = —Qac \ - T : - Y 5 |
j\-ae

ro-C: l2l<\a|

4# pole-zewo plot :

_1?\

Pont

K>
0 o

PO‘QS ar 2=O0u
20705 af 2=0

# Roc plot:-

\__/

rRoc 15 bounded by the pole and

ic intesiod of a ciscle -



g

Page 12 of 74

# 94 Depine Regioh of convesgeh@ (Rr-o-)

obtain Roc ¢ z-twonsfosm for the pollowibcg sighals
) X)) = -@" u(- 1) ,

W) ). = g i I) T s e Ve | gl
Ty X ¢ %) TN Ry ’J. s (e Tk

And tell ewheathey + h€ 5|qnal§, aze bounded ; 65 NoOf

i
H ROC de?lhlhon =
r\/\/\/‘\/\r\

The set OP VCl\U\ES OP 2 Pob’ which Z- TsahSPoviY)
convesges -
|X(Z)l<ob i called seg

z [t (7] <

'

ion Of - cOhvezsgenCe :

X

el = £ o= =

1) x(n) = -(!l“) ut-n-) fr |

S ROC e A

- z-TeansfovM X@ T =T Ty ez

) ) = 3am-n = (L) uen)

: < L |
ROC Izt < 3 (3) v R L Sy = I
7 Twahs fosm X(@z) =" () . e i__,éz_l
-I.\‘\) x(n) = ( ) U\('n’\) ,
R-0C \2\4.18_ .
(“") < . ;
ﬁrans?oﬁm x@ = B
el —(Ly'z A
) -4
" Foom above ;3 sxgna\s o )
cioC
o —> ROC mdudes unit ¢l -
v srab\ C does hot |hclude$ uh

—> RO
. up stable > R ciwele
ay, @y a° |




Page 13 of 74

#gp: obtaih zZ- teansfosm € RoC OF Sl‘gnaJ'

~AS—

~x(n)= ({d—)n u(n) + (‘%) u(n)

n -
soln | Giveh  x(h) =(.‘,:T) uh) =+ .%) uch)

i i S = 2 R-0C |
(J:i) uch) [ Z—E‘L— 21>+ =R |
@) W) < £ Roc
° t=(3)? 2+:!7; 1zl>L = Ra ]
x@ = ZxZ— wes RNFa ' %

i Z+J3' \ . .|

) | il = J—_ i
Lze_\i) (Z+IB B L. ]
= 2%t %%22-—3'— .
_ \ ‘
(e o
x@) = az(=7) : roc= (BIZ )0 (12155
A (il 4
(Z )(ZJ(ES &gy ,
# pole-zeso plot = - | j 54
o 4Ime) polest z=d 2=k
| ze5005 : 2=0 2=

L IP woth sides awe ‘aight
gided theh commah RoOC
Twll e zight side;of wight

Smost pole;




Page 14 of 74

ALD)
W—'——i i qrven b
#g6: obfain the z-tvansfosm v, oG24 | :
(=L uh) = () u(n-t
kig’) ") (2) ( : D uEh—1
\ A um) — (&) e
given xn) = () > ‘
ol ’ roc: W73 =K
(:%)_u(h) L= \+-§z_' |
yas b= () Uy ﬂ4,-%
I 2 »—L—"’ ROC TR
-(3) wen) «—=> T=ll S
’ 4 . R (]RL
, o \ R-OC- ‘
L= z) = Tl T
> X(2) \+lz"+ FENTI I
3 a <1 )
z
L (U 2
,\
°,2+"§"» R ZnoenTedns i 0%
2 :
= z‘l-———'\’z +-§ . ’
\ b__'__________—————J :
-\ z+ iV N
| SEIN ) ROC:
1 K : - A\ { el BEO)
| X(EZ) = 8{7—<2 Ta_ k_q§4\z\<g )
! .-_—__/ Wi 3 : ) T %
| @+3)(2'f) " o it
a ot ™= piT IS Dotk o)
4 pole zevo p P oy
) s
‘ 2= L and 2773
ot ReC) 2ew0
{ )

éoc S bounded b_g poles
Ciand 160G
> Re(z) SRl

YR




- 2n) = o’ ulny - b” u(-n-1)
when la| > |b] W Y (= ‘ i
. i) || «1b| i _—
D w(-h-1
'x(h) < aum) b ueh )
soln L 7 R,
= ‘) X2 = — + a
e —az! | bi-bz! x
| N ——t )
Ro-C: (12> a) n(121¢h)

# g3 obtain +he Z~ tzansfosm for 5|9nal

Page 15 of 74

I o rcommon  RoC

These kot Z- ern5ﬁozsm also Mot exigl.

) Xx@ = e \_bfzﬂ‘
ROC: (l217 @) 0 (121¢b)
ROC: a<lzleh|

1

(R‘u%g in the 2- plahe){. - o)

Fow double sided signals,

RocC is ib the Eozm? of-
Ring in the =z-plane- ‘

3 Pso Pe?fﬁéé dp ROC i —

ANV

1) Roc does hot include any poles.
2) Fov zﬂgh‘( sided sighals, RoC 1S outside 1o +he outen

most ciedle -

3) Fou. left 5(ded sighals, RoC 15 ihside 1o the 1inbey mosf
ciwcle sded ! '

W rov doubled: gighal = RoC 15 in thz povm op wihg
i z-Plane:

5) For finite dusation sngnal ROC can be entive

z— plane excludihg z=0 ¢ 2=00

6) Fov causal systems RoC tust be, outside +o the
outgide cwcle

Fod stable systems, o must ihclude unit Geclo .

1)

f




Page 16 of 74

A[ipgs ‘an\ Xtz and s RoC port the” fellowing: stgmb

.NW ; . ;'
0) ?((n) = & um) »L_.‘) (*ﬂ =) ()° ’1(h)‘“ (—L) Mu=n)
s * ) €% 34T DA i
I) D)= ,a ucw): - ( ) u( n ') Wy el 3 \jw.)fz.)l
'x(h) = 3‘7 u(n) 3" uen-1) L7
RO&F (lzl>a)0 (\2\43) o (\ ) A
| :\?RO a: a{“z_“ 43 { 7 :‘ ' ‘A Yok D W V4!
: ‘Xcz)__\_v_ ‘ : ") ’ '
1i8) g\ '\.—az \'éi’ 34\2‘43 i75¢)

r‘ ‘ o ;j s 2 f
[} “at ]

'
: .0 \
LY $ion

) wab) = Gil)h u("‘n)&'."' L
# This paoblem can solved apten time sevessdl

propesty Concepl’

)

" ) .

T pvopevhes 0P Z- Transfovm "

# | Lmeam’(y P?IOP@J(% T T
NN ,\_/\/\fw 1503

with (Roc ; Ry and

- et o) é———> X\C’—)
h ;'RU'C l; Rarfd e

2o (N) é———-> X2 (2) “wit
T 5 ax(2)+ bXa(z)

| .then a 'x.Ln) -\- b X (h)
' y with Ro(C - Od’ \805‘\' RlnRz.

p 3 O Uy 2

Pov both umla‘reml and bi lcd’ezral z— *mmsf-ow mS

' | $YY\

4 proof
 The Z tzfa%f—‘ovm‘ of am/ 5\gna| ) 15 given by
X(@) = Z 'I(n) Z 1
n=—d

\9 ) = O\)'I\Cn)'\' b'IQCﬁ)
z«{a (4 b oclcn)y

X(2) =
0
= Z Q’Xl(h)zn Y Z b b(n)zh
n___,ou ’ = dJ
. oS ) erz %a(n) Z
n= =" :
xz) = axmtbxam) L

Re(z)




Page 17 of 74

;’ ROC: Sih@ the z- tansfost Xi(2 1S Pinite within
| the specified ROC, Ry~ Similanly Xe(z) 15 Pinite withipy
its RoOC Ro- Theve{?mfe L’he linea? combihatioh O
ax(h) +b %ln) 5houl0l be 19m|f€ withib ‘segion .

R‘ﬂRD_ ) s
# In cevh:ur) cases due 179 mfemchon b/w 2 ()
ead 'to " cancellation of

and Ao(h) which may

cestain tevms, the ovevall RoC Mmay be lazgen

thab the intezsectiol pf 'two wegions: on othey
mobh wegion b/w B ahd

hahd ip thewe 15 ho com
the Z- tmh5{?o7fm aCh), —t—nb?(zCh) d065 hot
QX\S{: A s bl e '

#a)Tnme 5h($hn9 P N
Fos the blla’feval 2 Tmhspovm' RN
iP «(D) <Z o x(Ez) with: ROC Ry
‘cheh ~(h-No) e Z 5z )((z) and

| o (ntho) > 2 ° x(z) wltb Roc: Rz

| except fovthe possible clele—hon / addlhOD of 2=0 0%

é 2= oy . .
-:H:, P’KOOP — - = A2 o€ d - gy Lty
| e blm{—e?fal z- twns{?ozfm o.? sighal xM-ho) 6
£ (- atrngz
ﬁ o l: ( | 0)] Z wheh « 1= >00__)A,-}.00
‘ Let n'—h;;!”"‘ >-n— ‘AtDo, — wheh h—%——o‘)—’) A
% voo— (240
; = ’1(7\)2( ’ )
A=Td
P - =t ~
il S (0 A
, A= i
s Y
= el xE A
' ?\3_00

¢

z[ w000 = %8y,
o i

S. 3 ‘ . A ¥
!ml‘m% i['l(h’l'ho)] bioX P ’)((_Z) ;




Page 18 of 74

e WM S

RoC: The RoC of shnﬁ’recl dighals 15 altesed because
op the teamsS oM g5 2, yhich appects the woots

of the denomihator D X(2)

sdh Saalng

| 3 Time zfevezysal 5

| ;lvn\g\ sevessal popetty states that time veflection
of o discwete sequence In time domain 15 equivalent to
9 2 by L D \‘rs 7- twansfosiD- ..

h ROC: R

|th RoC: Jﬁ;

]

rz;ep\aan
TP (D) <————>X(Z) wit

theh x(h) é————)’X( ) w

300L -
' PThe {Eb\la’reval i trahsfoutn. Of A h) 5 glveh by

-n -

£[xem] = Z ANz
gubsh\’(ﬂl h= 7\
| ' Z_ ‘1(?0 2
{ A= 00 v
, -
| - ¢ ")
R A

X('z) eiha el iengid s

B [ -h] é—zf?x("zt)i

_ z v
RoC = 2! € Rx O? Rot

148 solution:
u,Q hnew ’rhaff

‘ Ro-C: k7

EE{VL
| )' N uh <7
M
{ - at &(n)
oy oppying time wevessal o0 AV
S i e \ CR0C =
1,:7 hu(ﬂ) <= e |
: v P

Given oL = (—L) UH\)

-0 u 4l
_ ghuen)

A T

J L ;1 X - ) Gy ‘,n..‘,' -
0 z ‘ 1< o




Page 19 of 74

469 : Find x@) and RoC of following signals

BEAYAYA 2
) ox) < o 3, - 3, A W G tiiuiodnl 7
W x) = {38 -4,
25 i | g
" E W) - xn) = -[ |,0;1+-1°2, 8, lg . yI3\0 7 Y
[] E'. : y . i i 1\ i K 1”0y ¢ T ] "
Al | We knhew that ) ' B\la‘re?fal. - )
2 | x(z) S5 Az e ( 2 ansiac
I ] VA 'h—' P
| g s - ! ) b
L
Y 'x(h) ({ 3, 3,8 0 'y i |
i A /I‘ n:o 'to h“5
‘ g haj 15 1—?‘60m | -
L The wnge of 519
1 2L |
J ’ _ (5*
n=0 - 3 L oawe 7
©) t 'XU)Z '+ K@)Z e IB)F T )
- o
- 1.2 5 |RoOC:
W@ - a—12'+3Z o437 “r entize z- Plane

GO 1 P : excluding z=0

oA = £33 Y
i ) h:—'a 1o h= A
The signal | ‘5 wmgmg  Pzom
X@) = Zu(n)z

- “‘

o ¢
_qca)e . Az 2O |+~'x~(':)2.

1 o)z 4z
= 82 43z -1t

) RO:C:
X(z) =3z +32’\”42 *Z Xehﬁvez plahe

excludingz=0 4
b1 I s o0

—2
b 2@z

iy 2 £ 44,0, -1, 3,5 i} -

" The 5|gnal 15 ':rl;\ngmg fwm hw~a”ﬂ> h=3
X@ = 3 xz" IR

T '(o) 'f‘?((lj @ 22

22 ezt a4z (e oplane

' excludin g 2=0F%

P L.

|
= 5(]) 2> + ADz X

-
-



g

\“.‘\

R
o
s

s

|

|
|

Page 20 of 74

ST W —— §
H QW Find x(z) ¢ Roc fop e Joll9 w'h% n \
5
‘ s\gnals L”) u(n) ( ‘*m) v
) wm) = um)-ul 4y ) XM= A8 i) | :
B won U
i) 1) = 8(0) v 30 = )
= u(h vy W= o (%)
=R o) |

i) ah) = ub) —uh=3)

ath)=4 1, L, 1%
/‘\

2 _
X@) = 5 xmn)ez
n=o

‘Ziz

\'ll}.

-

1 ‘

xz) =1%2 A

xcludmg e

2 3 45

_iﬂ

/

LY )

\ u(n) - wn=3)

0

1L

2.

RO-C: Entize 2 pwme e
||) rx(n) = 6(“) . =
@ - & A",
=", ; |
- ODZ TOER | |
. n:"OU "I 7 ‘-l" . G
] )
=S 6(0)2
LR R : , I
i n) H KJ ! ] L — 14”6
@) -4, ROC entive =7 F
X Z =il ! —
iy ) = u
e Kheu)”fh,ajr | Z ) ] el> A
b B an:u(n)«,‘é:.’-‘*ﬂ'_?’}, \—.afl
, un) &= =27 "Z."‘ -
 imethod”, i
Afenatt TMETIEET g el ey
b %rxm)ez - s 2" - s @)
X(_Z) hz—d‘) h=0 h=0
{ - ;'.« T - ]
£ o) o ( :‘-TZ’!- :
WS T, A ez
e 2=




. Page2lof 74
n | —f

) (%) u® (2w

\
Rl: \2\7% o - l2l>_£

R= R, AR = (2\7 <|z|7 )
z— tvahsfovn : |

LY \ .

Moy = o= i -

(V) ) = cos wgn u)
Jwen  —JWel)

A = \e t+e ]u(h) '.
2’ Y

7 = L [(on) 4 (—on) J uln)

M oh bO'H) 5|de5

-~ <=
)

= | - ) \l ; -
X(Z) = L i — + — e »
a [Tj"eja_;a (= g9

Tah‘m% 2— TYYGDS?OD

ROCG w2t | (@
' Ly i —JQ)o _
1| | < e 12| <! le ~l—
:(r 7 {0 } . . " Ié‘wol:i
= (2l 7| 12121
- - Jw, _—|
o (= el etz
:7 X(Z) i -Q— AT B
‘,QJ o ~| 4 W —n.rz-a

é | 7! (&COSwoj‘
T-— z ‘ (RCOSLUO) +2 ]



4
—— £ "\
53

q

s SOUESEEA. WM\~ —

Page 22 of 74

X)) = e 2 cos wo RocC: [z|<]
-3z coste tZ

M xn) = gig wen u) *
JW, M Wl
e

xn) = e —e ) u(n)
S\J

J9— -

ANy = : 94%)" )
) -35 [@lwo u(b) "( ) J

5id€s
TaKih% 2 TwansfosM oD il

\
XC B )
2) = [‘_eijZ T_"’—““_ J -
R ) (1= ]
J2

(T

Wo - Jub _ —
X(z) = ‘1‘5 A—e J z! | e e 2t
J = 'on - QJ z |+z'9‘ J

SV ’J ©
xX(@2) = ( s )
J(«Uo ")Z 1’2&

N L] =

_ J sihlwg 2
JQ' | — 2 toSWo +2'9\

@y - L[ a)sint 2" ] Roc: lzl<|
N i

J* |_QC06‘-00+2
w@y -  SinWo Z! Ro-C: 12

{— aslo +274

L,




Page 23 of 74

#gll) The! 7egioN of convezgence GP the 2””7"‘”757903;,)
Nvggfhe d|5czfel’a Hime 5lgna,l 96(0)« &” uCh) will bé g
(B0 (g e (E@TET IN"aoos)
cn | xmy=2"ald) e

th -o-cs 12172 (R ' ‘
w TP the weglon of convergehl of x(h) +2%) is

<lzl< 2 thed '?feglOD of Cohve?fgehaa O %6ih) ~Tocry |
3 ) i L,Cﬂa@-j IN- 9006)

:._,1 \ e

includes - i
g Lelles 0O 1 <l21¢3

i e W

B & < l21<3 vzﬁz',)— <l2| <%

ol optioh =D = _.
~ | RoC does, Mt depends up on 6|9T) |

#913) e 'Ueglor) 019 can\/QﬁgehCQ O|9 tha discve e Hhe
sequen X = (£)7ut) - ( ) w0 s (Grat—EC~

s 52009) }
‘4) 3 2\< E/ z\<J. (;) \2\;-& D) os<{2l<3 }
| |
| xm = (&) um) — () sh-i) |
Y - _,“\' ""_4 ‘ |
R| o=z 7% i ‘Zl é‘i (S)IX |
= ‘—<\2|<‘— i5 combihed ROC

*Hk D\ff?evenhahoﬂ in ‘HVQ Z'/dvo\”jf}(vh

This propesty 5mt95 that mulhphcaﬁon oP
time | sequen x(N) @ with 0 ComfeSPOhds to diffeyentiatiay
with wespecte  to Z and mulhphcahoh Of oesult by
-Z in the z- domaih. Fo, T

then na(h) « = 3 ..7_"6{)((2,) - wlth ROC Ra

—

PV d
Los both unilatesad G‘, bila’(mfcqz z—twansfoormsg .




Page 24 of 74

P’D’OOQ X RS Aiel 1T TS
The b\lod'e‘o’al 2= tmnsf?ovm 0{2 5lgnaj 'x(h) |5 given by
%(2) = }'_ 'x(n) '] |
n="cb

diPfeventiating

= ol PR X(%ﬂ

P S ¢ B 5

ob S =) } )
s spdl X(2) &y 2 d {'I(h)z \ o
A B0 -),a;; R0 A TR
. e svagg
'2',:_
!,.’
4 0. é_,___? _,Z_Z\L X(z.)
ect R-0°C"
his OpQ“o’dJﬂOl’) ‘does "not a?? BT A s
& n: RIS PR (U R o
i 5) SCCUOEI m 7- domal ! el |
e lcahon c;{?;/hmél SequehCQ' with an! éxponenhaj
il —dor’mm byl
seqience a covvesponds, ’ro sca[mcg z CH0L 9(» pactd
eq ,f OVIOd g4
theh ah ) .\u—-—a x('f-) “with “RoC: 1 1] Ry
{Bozs bO‘H) umla’rewd 'E’r bllatewmj toansfosmi
PaOOE | ‘ e “na,l ~x(r) iS5 given
The b\(atev t2- tﬁahSPo?sm op 53‘8
b%' 54 x(-z) 2 %('X(m) Z— Ah) 12 Lhr i
i ) (! f“sid a 1) %
jemf o’ ) hed as ! b Tt B
w0 12 delﬂ T alyn
ED’&DQPO '10;})3 k té N ) Z - ?"Z_"_,d‘;i(h) (?— )
G z[ﬁ . h-;”oo it n,"ih— .

)
i[cm'i(h)j Zwi(n)( )




Page 25 of 74

Ro-C: If zis a point in the RoO-C 019 X)) <theh the ,’
pomt lajz isib the ROC OP x(_ﬂ)

#6 Tim€§\cja\‘ﬁl'}9*..‘

# Time compzession =
since the time decitmation (cOmpvessmn) op

discsete Hime 5|9na|5 6 ah ivsevewsible psocess (because
siome data may 0St), thevefose the z- transPosmy op xa)
ard the decimated: sequeh@ Y = X(an) not welated to

each othot:
# TIme expahsion == -
In the discvete time domam Hmé | expansmn op
sequente X 15 defined as ‘
2 (0) = Ap/k) £ nis multiple O{‘Zlhﬁg@“] k5
{ o othenwise
2- twans Loty 16 denived aly

Time saling poopesty oF
Poy ke expansiol)
TR ) 5 X@) with ROC: Ry L
theh . %k(N) <—F—> x,(2) = X(ZH) with ROC: Re
Pov both the uhilatesa) and bilatesa) Jc'o'ahs{?oym |

i pooof 1
The ' unilatesal \z- tzran5{90zfm af? expahded sequehp

k() 16 given by 1[%@] Z'IKCD)Z
=0

< AKO) + k(W Z | ¢ - — +ARCK)T T X (Ktl)?

W SR Ay (2K) Z aKJr' £, +—'xk(3h)23k+ S

Sin@ the éxpanded sequen(@ xk(n) 15 Zewp, evesywhr

ex@pt wheh s & iftegen multiple of K - This weduces the
| Qbo"e wahsfosm as follotus

i{XK(W} Ak (0) 4 AKCK)Z 4 ock@l‘\)z

Protn the intenpolated oy Sequah(m dekni B Chy

e =UMe) g xR = X

N=0 = %) = A0) ;

—(K)

-3k
QKJr 'JCK(SK)Z b




THhus, we can watte L1
i{'xﬁm)y = 20) -\—1[1)7_ ‘+ atCa) g

n
YRl o Z,.'I('D(Z) SRR ¢

16 QDS

Ly(h) § = x(z“) |
ki : gcwe’(é hme secpuen

di
rime expansion, of & by ﬁ
K, covzespondsto weplaahg 7 as = ,,'

#wsﬁﬁﬁﬁﬁmewm@

TP ek @l

'XCU—\) <= (1-2 'l)x(z) wlt

«x(h) — 019 iy -eoﬁ

Pow the possible d€l€ﬁ0b
kil atezral ’thSf-)o?fm

500 " o
X(Z) = Z_ ')((n)z—’n
R it 9 1 sgheb""
bennam § A0 G
i . . _ Z,’
oy = S o) Y 5
ik ® bog o Kgrd-g N

PR
‘7v‘

-'—-—7 n Ly 7‘.._‘—7(%) % P
Pl 7L o
e & —(2t)
N > 1)) z
( . & (n).z
Xz & FUMX T
Y | 2 Nz
CD 3 == A Z‘ ' ({4
i KR Z/q((h),z £Xp
R i

323"

o hilevans iy

@ bg a Lactor of
5 7 'carahs{?ﬂm

; [
\{:h R 0- C R')( 'tber)
b R 0 : Ry @x@ept

both umla’re?rcu and

by

Page 26 of 74

i

4- —

e [

[
L § )




T —

Page 27 of 74

T
AL IR,

£ 9) Time convolution PZYOPQWJ'”" .
G i B szpevﬁd states tHhaf ' convolution

Time convolution hdg 1o multiplicatio)

of & sequences W HME dornaill covres P

n z- twnsﬁmsm
et () P )
ad | ety 5 XaCZ)

at
sty Gtates th
then e conualutin PZOPQ x(@) X2z) ROC af feast Rk,

L adn) % e®) & ki
1903 \bo’fh umlatemj and bllatvz?fa/’ tmns,gmf SR PR

R*‘O'J’C . R LY

QO'C fRig 1

YIRS kit VI |
we khew , Clslyery
OE 2 el "da ’ i
h sid€s hdee
trans oo oD bf’f b -
Taking. - # D tk) w0 K)

o % e <> Z;OD Z

dnterchanging  tbe ovclen of 3 g,ummahon/? we geb

f(n) % o) <«—> 'fﬁ Wi § Rz
C =R n="o . .,
substi Eting n—k=2A m a“d summmhab
=tk
| A% h.-?"'éb_?‘_*?’_d).
i EE T Yo Trs NI PR PR
i .
Xi(n) * Ao (D) s Z ')Q(K) z'_ rxl(;\)z K)
| . k=—d }\~-OD :
| o
| 1(h) -1% o () e»—% Z oq(k) 5 o)) 2 -2 -k
K=—cd ?\*'o”

N4

o(\(n) £ _7(5-.?“) s ; O.i*'x‘(,h) s K fozox)z"?‘
.'Kz"d)'” i ,l\:wob

L) # Xaln) > x\(z),rxlz(;)
. P .!" . . ”;‘-“,v




e
]

e

Page 28 of 74

:ﬁq) conjugation szopezr’(g N
(A VAVAVANAVA O V\/\/\/\ e, 5]

g Al & )((z) wnth RO‘C= R
-then 'JL (n) <& ¥ (z*) with’ ROC = Ry
P 'xm) ie weal then x@) = X ()

pooof T Vi
- The Z- hfcmseovm oP s'gnal 1) 15 de{?med as

> X@ = 2‘, )z

The z-tmnseozsm 0? slghal 4 (T’) 5 QWGD by equation
}[1 m)) = oi )z Z_{u(n)(z O} — )

n="c"
Taﬁm% complex COnJugati on

S x(2) =

ofo(n)z“}
=
Rep\a& Z by z‘*
X (ZL%) Z‘JOC(“) (") } — (i)
a0 eq” @ «;( W okl
X = x*cz*)*

L P wecq 2x(M)- =2 05(“) = 'x(n) and hen.
3 {'fﬁ(n)}g Z off (h)z _‘ Tl
h“'o’-) SIe Y F 15 T .;r.,“"‘
- Z ()(.(Tl) z ﬂ )
h__‘-d-) Y
= X(Z)

}{1 (my = 4 Ay
::7 *(Z ) = X(Z)

5 ¢ lO) MVG(M W:h 0. o
I~ V_E <) 4——————? X(,Z) w""b R-0-C ﬁ; R
*res‘ that el

al value theasem sta
'x(O) = 1im X(z) ali 1y

' 22—
id only £55 unilatenad

theb RTatun!

The \nitd) valuL vhestem iS5 val
- twans T M-

T T ————

boﬂ) sides oo 2—toanstosin




Page 29 of 74
Pwoaf :— &

For . o caunsal SIgnaJ x(n)

a £n

Xz sy A=
n=o * (i) i

X v((o) )z e +3CCQ)Z -\—9((3)2 Sz

§ og 2> oh bo+b 5|d€.€ we. gel’

Taking' 4imit
i x(z) = 4im 'x(o).‘,'x(\)z. —1—'3((&)2 +oc(3>z, ¢ :)!
, 11_7-00 _ 2——__700 ,
- i .x(o) + %) AR xE)
= 1—7& -z z;'»l, < z’a .

gim x(z) = tim: 0) . AT

>R z=7P
= kG
7 A= ok o

# 1) Final VQIuQ '(w S o0d Y nelged

NNV DN
P 'x(h) LZ o x(@ . with RO0°C: Rz ;

Then final value theowe) 5ra‘n25 Jrhaof

1(®) = LM (z-«l) X) RS }
z>4

Aheowem [} apphcable |E x(z) has ho

um’r crocle-” This -~ theosem »cab be

) um[a’retral 0% bilatesq) Z—twahs .

Final* value .
poles outside the
applied to ei’rheﬂ th

" Note :
unilatezal fime shnfhng szpcmtg IS given by

-l
2(nthy) <> z (x@) - Z A(m) 2 )
m=0

L This PUOP")“Q is pv{o‘ved la‘(en

Z{'xmﬂ) ?((ﬂ)} = 4im {Z(’XCW‘H) 'X(h)) }e@n)

K= @

%rom uml\atwd 2- ‘cmnsmsm Y
'i(“o’r))e—a z(,x(z) Lm(m)z )

T e e
oL LT Isfiaer 20 pisaeae el : . -
) - te oy 1 1 NS i e 5 \
K : sHEN T 24}

X T‘Oﬁ“’ |

‘e




Page 30 of 74

')((‘ﬂ‘r\) 4*7\« 2(><LZ)¢ vcm)) =)

e
(A5 3

SUbS'h'hl'hhg LU) \'n \ll Rk i; st i:x ey
E2 {occml)} - z{ac(mk = mm { Z b((nﬂ) ) )= j

= z X(2)-

=0 K )

= i)

2 (A x(z) — 2%
. | ) : K7

n=0

iz Qn(nﬂ) —‘x(h)) “)b

imm.l)-—'ﬂm) =

Taking #imit a8 Zyit en both sides

{@«\) X(z) - ZX(O)}} = mm [.Q\m JLZ@((MD =x(m)2 J,

2m

251 o0

lim
C Koo

{26

X(0) = { z:_d(x(nﬂ) f'x(n))}

—2(0) Jr/'f() 7/(’60/ CK-Hj
%(3)'%) v E vilﬁ}:

| g (g x(z) =0 = I g k) - 1@
| | )

m tz:\) X(2) —
2\

W (2 x(z "L it(0) i
27\ CZ 0 ) K>

27| e
gim (z-) X&) —/‘uo/) = i(oD) —40)
27| _

Qam- LZ"[) X'(.Z'—')‘ By
2= 71

Gloral 2 tadb e i

#\a Time Sf\ﬁir\lﬂ%] ﬁov uma
he wnilatesal | z+ tzrahsﬁovm

For t
i ) e__—; x(z) with ROC Rx | ;.
vc(
£heh i(hi’ﬂo) <———9 g (x@ z n) & )

")

Qitb~ ROC. RY _extept pov. possible dglzhem ox

Addition of 220 0¥ 2=

.‘ahd 'i(n "no) é~—~—"> z (/x(z) + Z:io 'atém);




Page 31 of 74

W

- . = E
Pwoof i~ -‘ ' - R

rhe unilatesal z- {vahsfosi™) of 5ugnaJ 'x(h No) I5

'given by i g i
2{xn-ay = T A(hhe) e
' N y ' .h=.0 hO g "no ) o )
muliplying RHS bt J 2 and 2 N
n n ) |
% x(h-holy "= 2 AhEtg) T By 3 !
.__('n hO) 1.

Al Yl 2 2 1l
. z{'x(n‘m)} “0 Z ’X(n ho) ‘

s
.

cubsttde  N-Mp = A

= M= AN | _

N ns-@0D) A TENs - |

) n=> L. = 7\ — P Y |
T}b o (A) 2 ) . - |

n-N = Z_ : |

}f{'x( o)}f S=e_n, |

. o 1, - = Ol)
S AR LA SPE
7.\:_’:”0 ?\;O

1 P Yo ool T
B zd ANy = 2 S oA T AWz
=0 ‘ N=—No

T —— e L e e ————————— ey P>

Replam A= -2 in gnd summation
& il o |
2 {'I(h ho)} 2 ° Z'XO\)@‘Z )—fz g x(=2) Z)\
T A=011s6! e
; A= |

Chm’%ﬁ Ulf Vol ab\! o8 o
- ~7 M m EF sammation
P > in gnd summcuhm

}ct'x(h ho)} . 2,18 i'?((h)z)»t—z 2 'x( m,)?jm
h=0 ' ' m \ ot
Mo |
i{%(“ Y\o)} (X(Z)" b 'x(~m) )
. . m=o .




Page 32 of 74

m TPxin)y J_)ll ) UUU Cthen. the 'b’eglOD Oﬁ b 1
—planz will bR
CONVeT4eNE@ (R-0C) 0]9 e 7 tzahsfos) inthe zP |
,L) 1 «|zl«3 (B) A 4‘2\4 il fl 4[2l<3 D) §<IZI
x(n) = "” (J— ()
. s hzo
| it e i
et M = (J.) 1n| -n n<o
%My = (__) U[TU + ( ) u( =N l)
) = (__) aun) + 3" uen-)
) = —(E) Wb T e Ly
4 . h’
N oty — (LY ul)
{ () = (‘L>n u(n) -+ 3 lu( hr ) (2) '
5 | |
! b
0 C 8 S _Lj &
¥ \ v S R, ‘-2\.7_‘;. -
| lZ\?‘S’ INRISD
| 0 combined L\ n (\2\43) n (7 %)
J R0-C Pov COM ! .:QZ\7B‘> | ,
Sighal | ‘
| o ROC = FI
nal given b
| Nﬁ\lj cohsid@ the discsete +1m€(5‘n9 ). 8 A
| 1(n) = oas)" o) r B

The ‘wegien Of cenveacgenco. of 1 2- t?fahﬁj%zsm would be

0'H M('h ‘)
@:lp (D)= ( 025) U(h ”(’L ) \L ‘ :‘
1z} > 085_ l2\405_
RO C = O‘&B élz‘ < 0’5 oy

The annuld] niegioh  bjw the - two! c‘mdes Loth

‘ceh’(ezseo\ at 0vign and hamhg mdu 086 ¢ 05
# gle) If the sighal  x(n] = (9 0) I _pen<e o EhED
NJ&/U\:\)R-O»C of 1B toansfor m Wil be
'h’ oo 'fﬁ _—

Soly x() =

B Ly = &) A2 uen-y




| w P
=" x(h) = an u(h) +C_|2_'>')u(_-n,,) : a qge 33Of 74
2 | \!/ ' \[/ Vi |

lZl?& 9 lzlL

combined ROC = (\zl>a)m(|z\<__)

No common RO C exist-

$# ql) conglc\Q?] the sequer)c@_ 'Ji(h) L ah utn) ‘+‘b” uh)
Mu/;hpme uh) c{enofes the unif Srep sequen@ and
ﬁ Z't‘o’al'ls—)eoym

The , 7egiob ¢ OJB conveagen(a o

0<|al < \b| < | -

of () 5 —
sl W) = o) uh) £ b um) .
\z’\?la\ lz_|>lb\ con' Ly = oo
| sinw, (bj>lal | |

combined R0C is - l2l»b s
T | !

1t q19) ;‘DeJ(eé‘mmf; the 7 Jézrat{éﬁ'o?ém' of - xn).
i = 04h< N—| o |
{ o0  glewhow . . |
golb A(N) :{ s ‘ |
o elsewhene |
Xx@z) = Z q((n)zh Q%ilafoﬁwal 2= Tsansfoom definitioh ) |
n=" . T ki
n=0"
—\ - ! —(N-1
| I T e :
dind  2ubsmgh b o
| e sits o Rl
=0 poi , | 3
. 1)
\-z"
. —N |
x(z) ~ \-=
\ =27 b _2% .




o e

e Vet I B - 1) = “J
L X (2) = : P Z '7’L' l
e ! {1' i e ] 1. “"'2-.
JAHERE PRE ALY 1 ,. | ‘: 'NI')'-" J 'i I3

!
# i
Y ¥

q:r Q \C] ;Defw mme zw chsan5190

1) x(n \:"a“ €5 WM. u(h)~

18

B a“ AN) é’—?"(z)
|) 'I(D - O}') cosw(m wh) i

we have ah:ead Y ¢
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## Analysis of LT| systems' using z-twansfywm ~
AN AN T N~ e~

NN
The z- twansfosm 5 vesy, useful tool I analysis
of discvete LTI systems: As laplak tvansfosm is used |
n solving dippevential equations which descwibe confinuoug
\T| system, th z- twansfodl is used to solve diffeventy |
equation 'which: descuibe, the  discwete (T system. |
simila to lapla@ tyans footm , fov contipuous time
dormaih, the z- twansfouin gIves twansfen Punctioh oF
discvete LTI systens which 6 the watio of fhe z—]tmhsbma) |
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inpul vawiable {uhen mifiad ‘condeOD fl’b’e‘SE-Jr"'tD 2600
s Responge of UlI disuete time yetns:-
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% ak B(H;H), = > 1bg 'JCCh‘TH) s _ |
7 S i )
a,l, y(n-N) + an-t Y (n*(N'*U) + QN'ag(n )
= bm'x(n~M) + by .J(‘Cn,’- (m—()) +bn‘).,a"x(n—(m—:z)) +--thalb)
whene: N is the 0wde of systtn. ¢
Eom time shifting propesty Of Z- twahsfovim
Ln-No) 2> 2 0 X@ |
bove diffevente eq” ‘ig,changed itp algebsaiC
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eqr o N R (z &) o
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—( - - _Q_)
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~ (N - —(NR) o
5 b ) f’ao}
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N et TR
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5 Teh5 7] e SN AN SR
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X&) bz + by CRUgS bN—af(N—l) y —— b
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"nH:‘al CondrhOhS ‘POX O(’d_PUt (:‘ ei g(—t) -96—&) = - - —O)
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e (- (03 )y AT
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the, system: Tt 5 e ?—**zmhf;l?om 019 ’fhe impulse |

,1 le
! ! b "\“

rJQSPOhSQ 3 (1] .
Attennativeld: we Coh scu/ that the' 1Rvehce i ze trambeh

L 0f khe Evansfen funchor) = ‘(he tmpu\sq_ iy
of the gystm Y
Jmpulse 7f%Ponee ey .’; vyt ;h -
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'k An LTI system. is, sable 1P the R0:C 0)9 ﬂZ 'systen §*$‘(
%%JF‘PUUC‘I'IO") H(Z Cohi’(llh5 uhit cmdﬂ lz] = ,.
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The tzansfen function of o discretp time LT

systemn i given by
_ 3
N
3yl
l -Zl'_'Z— t 8.7_

o the following statements

cohsid '
! RO C \zl >

& . The dystem 15 causal ¢ stable fo3 L
Mhe system i5 stable but hot causa] £ R{\);lz
heithen stable nos cansal $ov

RO C —2—[<[2)4_b:
which of the following  statument(s) 15/ ase valid?

: 54 -
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A
g
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-3, L7k i LA
4 8 iy X —q- -’—é

= g- 327"
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3 il T

L >
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1 al
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gy time shipting peoper’y tineanity ~ peopensy
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