Hw 4=+

A snﬁsfexv\ i« BIBO =table F ¥ bownded x(n),
(e. "3 come Mx€R sucht  +Hhat X)) £ Ma< do N ),
He owhpukr = also Pounded. ‘

| A Sequence g s a«bSo(ui‘clﬁ swmmal le VL e

summakian of the obsclure value of e terms

o f e sequence converges, .
> heR)) < oo -
K= -00

Yove ! The LTI 6_%SW'_'{5 PIRO stable F oand
onhﬁ £ hin) s a,\oso(di&l(j summadole

et P be e cCose ot the S(ds\ﬂm s RTITBO.
et G be e case Ohere W(n ) (s edOSoluf(/(\tj
swmmadole .

To show that P is true € amA\ ol £ A s true,
we wusk show O Y implies A ad @ & wmplics

P mplice R o
To show P= Q | we Prbvel', @;5 p o
Qo we . asswme Hiat  Wn) 15 not abso |utely

stwnmable ' amnd  show.  Hpt he System 1S net BIBO

P
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Hiv s 2

Y= Q or Q= P

Asswme  Hat Wn) is ne ¥ a)peo(uﬂra\'u\ |
swmmalole,  Le bt x(n)E s(amﬁln(—mﬁ 3\), Then, .
An) 15 o bownded  sigqnal. Furtherwmaere | since the

5%s%om 1< LT T

%O’\B = 7£OUI> ¥ nlnd aund
W)= 27 0 (n-R) )
K= -oo

by +he definition foc  convelukion n  the discrebe
Hme domain . Thus

4000 = 2 sian (nl- (083D Wk
K= -o0

g = 27 sign (nlk-n)) (KD
K-

\O(ﬁ definibon  of A(n) . And ok n=0,

o3

s = Zhna) |

K=-p0

BPut since  Wn) s _not odo&;luﬁdﬂ summalole
ylod s nfivite.  Thus y y(n) s not bounded
YeMN and  exers  bownded  A(n). Thus,'by definition
Nin) not alosolweln, swmmable  wmplies the systom

S not BIRO sisble . And e syskerm be,i\nog BIRO
stodele. w plies, ok the wpulse  esponse 15 abselutel
Swmodb e |

Bur we are not done %C”Jf’ we must also  sShow

ok A wmplies P,
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Hw4 7
Q>"P

To showw Q wmplies P\we assume ek h(n) =
closolurely  swmmable ound  show Htat  Hhe sy stem
IS B—LBQ. L et x(n) be a4, bouwnded Mp(d‘, Since.
+he system 1s LTI,

) = ZL A -8B k) .

=yt \i 2 (n-K) mm\
r=

oo

Syl = PARVICR NI
= [y = ;\%(h—m\\htlﬂﬂ

Recanse xn) s bownded , A My sachh Hak
)l = My= 00 ¥ ng N
Therefore s ly(m = 20 -l = ;l My T (8]
K=-00 -0

Ard since Wn) s absdufte.\kﬁ swvimadoley = o M

such Mot o
7 Th)l € M<oo |
K=-e0

Thus Z M (k). = M%Z\h(ﬁ\\ < MM< oo 5 and

K= -

-0

Q
)= 20 e vl = MM < oo
£

Therefore | if 0 hin) s’ akso lufely summ akle )
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| Hw++
l@) Then +the sustem s BPIBO.

And since ¥=2Q and B2, P iz 4ruc (£ and
enly if QA is frue.  Thok s, the LTI system is BIRO

£ o onlug (€ hln) e impulse ‘reeponsey  is absalu/rel\ox
summable,
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Hw

wHh a regjion of  eonvergence SL. Hrove that  hin)D

s a,bso\ufé\% Swmmable € and on(ﬂ o |€5L

Let P be Hthe case thar N0 s absolutely s wmmable
ond let Q be e ocase  Hhat le s . B

To show Yhar Pis true if ond anhj £ Q s true. We
must showy @OF imP\Ies Q ound. @@imp\ies P

O wmplies

Assume. () s cLbso(ukig summalole  asad  show) Hhat

| &SL.

Since |ln) is absolutely summalole, = o scalar M such

Yak o
2l = M< o

Vonzwo

Converges ond is equal Yo HzY ¥ =ze S,
Thus, w0
)= |2 e |

n=-s0

IHE)| 2 25 )z |

nz-co

o

= 705 ) Lz

-

S

23]

< 270 )l 1)

Nn=-oo

Let dhe impmfse response nn)  hawve o 72 -tramsforos  HE)

[Za 9]
35 definition  of the = -tronsformn y e sum ZJ \“Uﬂ%’m)

(5)



ECE H43%
HW 4+
TE z =1, then
HE)| = éwwm |
< lHel = 2Ll = M=o

Fall 2007%F

Thus , bu definition of e  =-franstrm ohd  conditions

Lor s eonvergence 160, Thar s, P=2Q

Q imPHCs P

Assume \chd' VY ESL  and ého@ Mot Wn) s a))osc.lu.}e«\g

Swmm adole

> Té'i lh(n)\

N=-00

Z“'; () &‘“’\‘ < o0 Por zedl

_> Zj Ih(n)(\ ) < oo :sin(,e, |

\eSL

Thus, £ €5l ., Hhe imp ulse response IS aﬁosomdg

swmmable. e, Q= Pr

1o

Since  we hane shown P'@@\ airkd Q:D?) P o= Yrue,

©and only € Qs true

\ [
Vot
R P
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HWH %

H(z) = z?/’l(V/)j ;/7/(%) I's o rationed HApnetrsry
and the Z- Atrans tbrm has @ FOC 5S¢

[) ITF Pzilzlzal Il ¥ac (0,00) | #hen
C -70f<cs52 ve. 220 /s a pole
@[h(n) /s mﬁ@#—stj;‘f[ -

1) TPTz/lz/<al € Fac (6,) | then

?23/ 76/< OOE < )/& ne. 2= o0 /s a /?o/e_

=>{/Lén) L5 left-sided | ]

Lf/) T£ ogeJl =  hln) Is ﬁmh'éwx/
) I @efl 2 Aln) s  causal

A/af@ , I?ﬁ ‘/ﬁé 6’567‘6/’7 /5 C’QZZSCZ,/ ) /}L S a,/so F/ghf’s/d’fod
And € e jsfam 's  apbcawsal, then 11
arso Jeft-sicled.




|
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Hh #+
Hiz) = ZZ— 2z
(2 )(% /2.3

o) Find +the poles  amd  zeres for iz ).
S/kj/e' 2eros af 2= and 2=0 fem (22-2)=0

couble po/cs at 2= Y2 ancl o sinale ole at
Zz = —'/,2, Lrom So/V/'kL? (22~ ’/"*I >CZ“ Yo ) =0,

b) Shetch  the poles  and  zerss ancl  Ffhe poss/é/e, \
ROC s .

poles ond zerss
\,,\ A Tmlz)

: 220
BEIO Y F zoro ok 2|
o

< \é: (=)
;Polgcd' : deuble pole ok z2=Y,
'/2. N2
Possible ROCs  shown in  shaded f“eﬂfou
Option 1. - Option 2! Izl < Vs '
ﬂ ?1\27/23 = T2lz< 63




ECE 725 Fall 2007

HW#T
c) ROC ! Jzl> % , the Aln)d s cau sal
andl hln) s mjk%md&%

Roc: /z/< Z , the System /= antcausal
and  hln) s left- siled ‘

00 RoC : [z]>% | The sas/ww 1S Stalle  since
ROC  contains 2=

ROC: )z/<% . 7 he 5{75%44«7 1S wupstable becadse
the ROC  soes not Contain lz/=/
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ECE 438
HiW #F
le)  Hz) = z > -z
: (15?2“ e ) (z- '/.a>
= 23 (2% -=2)
C%Z” Vg Wz - Ye)
- 2l - ="
(1- (u)z -’-)(l (Bz")
- 27 -2~
(H('/Z)Z:"\(’"('/252"><l‘('/235">
LA B ._C
Lt ()2 |- (/2)z"! (1 - (2>
Ts Lind, C
z =Y = (k) /?_) L= O
| + /z(/)
- = C :'> ¢ = - |
2
Te Lind A
z =" = (2N = (-Vp)® - A
(1 = (R)EV)'Y
-2 =H - = N
-1 ) AT Ay
To find B
z = | O = AL Y+ BU-0MM U+ ()Y

AEIVATINED

0 = %:(/zm B(LY%) + - ((%)
LI+ 3
>R =2 5
i pe

R
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HW#?

4ie) Cheek:  FU -0z + £0-Uel2)Ir0e)2) =1 (1 ()2
S -z ez ) f 50 - '/4)2"" Y- 1(isz )

- 3 -1

3 ..3. S - -] -
+ 227 z:+2—i | - Lg-l

SR RIRCEIEI Y

= Z"' -z -2 \/
He) = = . 3 o
|+ (%) 2! |- (%)= (1-()e")*
= Z bz _ 522( (p)a-! z>
\r ()2 | =L2)e (1 -k )

ny. + S ) wn) - (Q,(r)H\)(';i}nHum-fﬁ |

\ hin) = 20 "w) v () wrn) - (M\M'ﬂnmtwlﬁ

ROC: JL=1ze €| lel ez}

hiny= 2 ) w(-n-

DN - 2 E yu(—n—l)-k ;L(n+|7(%\“ﬂi£,(ﬂ+|)fb |
‘V\(n\ = ) wbn- DT uln-0 ¢ (e E Uln - 2) l
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4 2) Hiz) = _z7-2
(&"?-— %{)(2— '/2)
- £ (22-2)
23 (22~ W)z -\
2! - z-2 \
z°3( 23 _.<'|/'2>;52"l’/-’-{)2 + Vg>
; gy ._..YJZ) = Z»l wz“?"
) = -zt -(A)ee k)

]

YR - (e - (e + (s)e3) = X&) (a2 '-2-2)

.

L yn) = Y2 uln-1N + % yln-23= Vg ubn-35 + %(n-ﬂ—x(n—zj

%%(nX
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%(”) = &?CM*/) +2n) —x(n-1)
2) Yiz)= az'"YE) 4+ xz2>~2-'X(z)
H(z) = [ -z
/| a2z~
/ = =z -
Z &

Fall 2007

‘po/fs at 7 Ea and 2eros  af z,:__/J

L)  Rac /2]>a

Hiz) = / _ z-!
/—az-! [~a 2!
ZPJh(n) = auln) - a 7V “(”f_i)\

(7%@ system s stakle Por Jal< /J

) RoC /Z2[<a

Hz)= __ oz

/ ~az~! /—az-!

D hn) = a0 l-n-1) 4 2 wl~Cr-1) 1)

1]

| aln)

2w l-n-1)+ a” wln)

| The Suystem /s stable +F ROC  Ccon #m‘ns‘j

[zl=] = Ja) >/,




CCE H38 Fall 2007

Hw 7
90107): xX(n) = Aln-5) ¢ %ZM—/)

Y(z) = X=a)- 2"t X(z) » 2=/ V()

2 ) |
Y )/ -2-") = (/-=2-8)X(z)
Hiz ) = -HL): ‘/'&’Z-X
X(z) /[~ a-!
b) Tole when [-27'=0 = 22| s #e pole
Zeros  when [-2F= Q= 2= |
2°% = d(@r2ﬁK3
z = a,(OfZWK /(=€)
zeros of 2= W% yelo 1,234,603
\ 1\C,Q/vv\<12&

C) thesible RACs welude lz| > | awnd |3< |

Roct 2121 Slh) = uwln) - wln-3) )
IROCH ISl B )= —wlens )+ 1P wl-rg) - 1)

M) = *\L('n—\\ F ul-n +m__\
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d) The Olfer s F IR becanse
iln)  Yee  Linte \w%%h for ot ROC .
ond  the Po\@, of the dronsfer Lfunction s
conceled oy e, zere ak | L.



