S2PTIKC
TRANSFORMASI-Z

1 Transformsi-Z Langsung

 Sifat-sifat Transformasi-Z

- Transformasi -Z Rasional

. Transformasi-Z Balik

- Transformasi-Z Satu Sisi
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GRAM TEKHMCET FFCRMAS TN LR EOMPUTER

= Definisi :

X(2) = Y x(n)z™"

N=-—o0

Contoh Soal 1
Tentukan transformas Z dari beberapa sinyal diskrit di bawah ini

a). x,(n) =1, 25,7,0,1]
b). x,(nN) =11, 2,5,7,0,1}

0).x,(N) =1{0,1,2,5,7,0,1}
d). x,(n) =1{2, 5,7, 0, 1}

I



PTI

a). x,(n) =1, 25,701
X(2)=1+2z"+52°+72°+27
b). x,(nN) =11, 2,5,7,0,1}
X, (2)=2"+22+5+7z2" '+ 27

c).x3(n)=1{0,1,2,5,7,0,1}

Xa(2)=z21+22%+52°+72*+2°

d). x,(n) =1{2,5,7,0, 1}

X,2) =22 +5+72"+7°
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FEOGRAR TEKHOICET MFORMASI DN LAY EOWPUTER

Conto.h.SoaI 2
Tentukan transformas Z dari beberapa sinyal impuls di bawah ini

a). X,(n) = d(n)
b). x,(n) =6(n-k), k>0
C). X5(n) =o(n+ k), k>0

Jawab:

a). X,(2) = Y8(n)z" =1

Q). Xs(2) = Y 6(n+ K)z" = Z*



" Contoh Soal 3 1Y’
. . x(n) ={ - | u(n)
Tentukan transformas Z dari sinyal 2
Jawab:
00 1 n o 00 1 - n 0 0
X(2) = Z(—j z" = Z(— Z 1) => (A)
n=0 2 n=0 2 n=0
CLPATAZ P AT s Al <1
1-A
lz‘1<1 - \z\>1 - X(2) = 1
2 2 1 (1) 1
—| = |z
2
x(n) = a"u(n) — X(2) = 1 —
l-az
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GRAM TEKHMCET FFCRMAS TN LR EOMPUTER

= Linieritas
X, (n) = X,(2) X,(N) = X,(2)
X(n) = aixl(n) + a2X2(n) — X(Z) = aixl(z) + azxz(z)

Contoh Soal 4
Tentukan transformasi Z dari sinyal () = [3(2)” —~ 4(3)“]u(n)

Jawab:

x1(n) = (2)"u(n) X,(n) = (3)"u(n)

3 4
X(z) = 3X.(z) —4X.(z) = _
(2) 1(2) 2(2) 1-2z+ 1-3z"
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Tentukan transformasl Z dari sinyal-sinyal di bawah ini :
a). X(n) = cos(w,n) u(n)

b). x(n) = sin(w,n) u(n)
Jawab:

a). x(n) = cos(w ) u(n) = %ej‘%”u(n) + %e‘j"%”u(n)

1 1 1 1
X(z) = — . + — .
() 21—¢e%z1 271_g@l®z1

1 (-e"™)+@1-e'") 1(1-e’rz'-e"z+])

X(2)

2@-€%zY)(l-elzh) 2 (1-eTezt e 1277

1-z" cosm,
1-2z"cosw, +2Z°°

X(n) =coso,n — X(z)=



b). x(n) =sin(w n) u(n) = o e'*"u(n) — o e *"u(n)

1 1 1 1
2j1-€%z! 2j1-ez?
1 (1-e'™)-(@1-e"™)

2j (1-€z N (1-e ™z
1 (et
 2j @-etezt—glee 4 772)

X(2) =

X(2) =

z'sinm,
1-2z"cosw, +2Z°°

X(n)=sno,n — X(2)=



wégmg In the Z-domain
x(n) > X(z2)  a'(n) - X(alz)=><(§)

Contoh Soal 6
Tentukan transformasl Z dari sinyal-sinyal di bawah ini :
a). %, (n) = a" cos(w,n) b). X,(n) = a" sin(w,n)
Jawab:
1-z" cosm,

X(n) =coso,n — X(2)=

1-2z"cosw, +Z*
1-(a*2) ‘cosm,
1-2(a™z) *cosw, +(a"z)*

X,(n)=a"coso,n — X, (2)=

1-az ' coswm, az *sinm,

Xl(z) —

Xz(z) —

1-2az'cosw. + a’z? 1-2az*cosw + a’z >
(0] (0]
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GRAM TEKHMCET FFCRMAS TN LR EOMPUTER

x(n) > X(2)  x(-n) - X(z7)

Contoh Soal 7
Tentukan transformas Z dari sinyal
Jawab:
1
Xx(n)=un) — X(2)= —
1-z
1

X(n) =u(-n) — X(2)=

X(n) = u(-n)

1

1-(zH?t 1-z



FEOGRAR TEKHOLCET FFDRWAS] I ILRY JEAMPUTER

= Diferensias dalam domain z

XM o>X@ mxn) - -z%@
Contoh Soal 8
Tentukan transformasi Z dari sinyal x(n) = na"u(n)
Jawab:

x(M=au(n) > X,@)=1—

1-az
x(n)=na'u(n) — X(z)=-z %
_ dxl(z)__ d 1 . _gz2
X(2)=-z — Zdz(l—azlj (-2) (1—az‘1)2
na'u(n) — &z nu(n) — z

(1-aztf -z



2 PTI:

GRAM TEKHMCET FFCRMAS TN LR EOMPUTER

X, (n) = X,(2) X,(N) — X,(2)

x(n) =X, (N)*x,(n) — X(2) =X (2)X,(2)
Contoh Soal 9

Tentukan konvolus antara x,(n) dan x,(n) dengan :
(M=L-21  x(n) ={](; O=n<>

lainnya
Jawab:

X,(2)=1-2z"'+2° X, (=1+2"+2°+2°+2*+2°
X(2) =X, ()X, (2)=1-22 +z)A+z +2°+2°+2*+27)

X(2) =X, ()X, (2)=1-2"-z°+Z"
x(n) = x,(n)* x,(n) ={,-1,0,0,0,0,-1,1}
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TRANSFORMASI Z RASIONAL

= Pole dan Zero
Pole : harga-harga z = p; yang menyebabkan X(z) = «

Zero : harga-harga z = z; yang menyebabkan X(z) =0
* Fungsi Rasional
M
K
X(2) = N(@Z) _b,+bz?+-+b,z™ kzzlobkz

1 N N
D(z) a +az'+ -+a,z Zakz_k

0
M| Byl
N(z) b,z™ b,

a#=0b,#0 — X(2)=



GRAM TEEHOLCOT RFOREAS I LAY EOMPUTER

ao;éO bo-‘/ﬁo — X(2) =

1
o

b jZM 1+...+(

y A e &
N(z) b,z™ (b

- —N
D(z) &,z ZN+[21JZN1+._.+[

0

= N(z) dan D(z) polinom

(2= N@ _by nw (2-2)(2=2)(2-2y)

D(2) a,

(z— p)(z—P2)---(Z— pn)
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Contoh Soal 10

2-15z"

Tentukan poledan zerodari  X(2z) = — -
1-15z" + 0,5z

Jawab:

X(2) = g z— 0,75
1z°%2z2°-152+05
21 z—0,75 ~ 2z(z-0,75)

(z-D(z-05 (z-1(z-0,5)

Zero: z,=0 z,=0,75

Pole: p,=1 p,=05
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Tentukan pole dan zero dari
Jawab:

Zz(z+1)
z°—z+05

X(2) =

z(z+1)

1+ 271
1-7z1t+05z27

X(2) =

~[z-(05+ |0,5)][z - (05— j05)]

Zero: z,=0 z,=1

Pole: p, =05+ ]J05

p,=05-j05 —> P, =p,



CEPTIK

FROGRAM TEEHOI CATFFORMASI W ILRYIEOMPUTER

Signal, rin) s-Transform, Xz ROC
i dim i Al =
1
2 uwim] T?T' Izl = 1
. 1
3 atuin — o = fe
u:"'
s et uin) T 1z =
i
§  —a'ul—n—1) T |20 = |a
L]
i
1 —ma"wli—n — 11 [| —.ﬂ_:_l_:li |-'.- - 'II'-'I|
1 = ==V 0k tuny
‘) (L0 aap b (n | S R e [ |
| —d=~ oo + 27
=1 S0 ey
- (I foye b ————— |=| = 1
Ciais 1 — 27" codoany + 2~°
¢ a" heim] Ly e
¢ m - =]
Bl 55 1 = Za==) oo ey + a-2—F
== 5in
10 (o™ simann lwda) s e =

1 = 2a:"! coSuy + ofz-1

o — B e e—
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* Fungs Sistem dari Sistem LTI

y(n) = h(n)* x(N) - Y(2) = HAX(2) — H(z) = &

X(2)
Respon impuls h(n) — H(z) Fungs sistem

Persamaan beda dari sistem LTI :

y(n) = - Z a.y(n —k) + Z b, x(n - k)

Y(2) = - ZN: a.Y(2)z" + i b X (2)z™



Y(z) = ZakY(z)z + Zb X(2)z "

Y (2)[1+ ZN:akz"‘] = X(z)i b, z*
o) &%

— =0
N
X@ 14 > az"

k=1

= H(z) Fungs sistem rasional



I Y(Z) _ k=0 _
—X(z) = < T H(z) pole-zero system
1+ ) acz
k=1

Hal khusus!l : a =0, 1£kE£N

R | M-k All-zero system
H(Z) — Zbkz — —MZka Sy

k=0

Hal khususlIl : b, =0, 1£k£M
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Contoh Soal 12
Tentukan fungsi sistem dan respon impuls sistem LTI

y(n) = % y(n - 1) + 2x(n)

Jawab:

FROG

Y(z) = %zlY(z) + 2X(2)

Y (z2)(1- % z') = 2X(2)

—>  h(n) = 2(%)nu(n)

H(z) =

1—

2
1 Z_l
2
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TRANSFORMASI -Z BALIK

= Definig transformas balik

o0

X(2) = Y x(n)z™"

N=-—o0

Teoremaresidu Cauchy :

1 f(2)

2mjJe (2 - z,)*

dz = -

1

d“*f (2)

(k — 1!
\O’

dzk—l

z=2,

. X(n) = 2%1 § X(2)z" 'dz

‘bilazdi dalamC

bilaz diluar C
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Ekspans deret dalam z dan z*

X(2) = i c.z"

N=-—o0

Contoh Soal 13
Tentukan transformasi-z balik dari

. 13, 02, s 3
Jawab: X(z)_1+22 +4z +82 +162
X(z):1+§z‘1+zz‘2+Ez‘3+gz‘4
2 4 8 16
X 3 7 15 31
o —n => X n = i e e
X(2) = > x(n)z (n) { 548 '] }

N=—o



FEOGRAR TEKHOICET MFORMASI DN LAY EOWPUTER

* Ekspans fraksi-parsial dan tabel transformasi-z
X(2) = o, X(Z2) + a,X,(Z2) + -+ o X, (2)

X(n) = o, X, (N) + a,X,(N) + -+ + o, X, (N)

Contoh Soal 14
Tentukan transformasi-z balik dari  X(z) =

1

1-15z1+ 05z

Jawab:

Z° z°

72 _157+05 (z-1)(z-05)

X(2) =

X(2) Z _ AL A
Z z-152+05 (z-1) (z-0)5)



PTI

i 22—],5z+0,5:(z—1)+(z—0,5):(z—l)_(z—O,S)

Z A N A,  A(z-05+A,(z-1
z°-152+05 (z-1) (z-0)5) (z-1)(z-05)

z A A, (A+A)Z-(05A, + A))
7z -152+05 (z-1) (z-05 z° —152+ 05

A,+A,=1 O5A, +A,=0 —> A,=-05A,
A, -05A, =05A; =1 > A =2 —> A,=-1

2 1
Ty @osy) T W22 090
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Contoh Soal 15
Tentukan respon impuls dari suatu sistem LTI (Linear Time
Invariant) yang dinyatakan oleh persamaan beda :

y(n) + 3y(n—-1) + y(n — 2) = 4,5x(n) + 9,5x(n — 1)

Jawab:

Y(2) + 327'Y(2) + 227°Y (2) = 4,5X(2) + 952X (2)
Y(2) A+ 32" +22°%) = X(2)(45+9,5271)

Y  45+957"

H(z) = =
@) X(z) 1+3z2'+2z°




PTII

SN ST 1
H(z)— 4.5 + 9,52 H(z)
1+32'+2277 7
H(z) A, N A, 5 B 05
Z Zz+1 z+2 z+1 z+2
5 05
H(z) = 1 1
1-(-1z 1-(-2)z

h(n) = [5(-1)"

- 0,5(=2)"]u(n)

457 + 95

22437242
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~CuortotrSoal 16

Tentukan output dari suatu sistem LTI (Linear Time Invariant) yang
dinyatakan oleh persamaan beda :

y(n) + 3y(n -1 + y(n — 2) = 4,5x(n) + 9,5x(n — 1)
yD=0 y(-2)=0
dan mendapat input x(n) = (-3)"u(n) » y(n) =vy.,.(n)

Jawab:

Y(2) + 327 (2) + 227°Y (2) = 4,5X(2) + 952X (2)

Y(2) 1+ 3z +227°) = X(2)(45+9,5271)



= PTI
Y(@)U+32" + 227°) = (45+9527)X(2)

x(n) = (-3)"u(n) — X(2) 1 1

T 1- (-3)z+ T 1437

Y(2)A+3z"'+227%) =(45+95z7") L —
1+ 3z
1
Y(2) = (_411,5 + 9_,&232 ) _
A1+3z"+22°)1+3z7)
Y(z) z°(45+ 95z7Y)
i 2’1+ 3z + 221+ 3z
Y(z2  (45z°+952) = (452°+952)

z  (Z2+32+2(2z+3) (z+D(z+2(z+3



=PTIK
Y(z) ~ (45z°+95z2) = (4,52° +952)

z  (Z2+32+D(z+3) (z+D(z+2(z+23)

(452° +952) A, LA A,
Zz+D(z+2Dz+3) (z+1) (z+2) (z+3

Y(z2 A(z2°+52+6)+A, (22 +4z+3)+A,(z°+32+2)

Z (z+1D(z+ 2)(z+ 3

A +A,+A; =45 111
5A, + 4A, + 3A, = 9,5 D=p5 4 3=2
6A, +3A, +2A, =0 6 3 2




< pT]

- LI S 1 45 1
05 4 3 5 95 3

O 3 2 —
Al = = —5 — _2’5 A2 = ° > °

D 2 D

-29+1+A, =45 —> A,=06

Y@ _-25 1 6
z  (z+1) (z+2) (z+3
Y2 - 25 1 6

= + +
1+z") (@+2zY) (@+3zY

Vs (N) = [-25(-1)" + (-2)* + 6(=3)"Ju(n)
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“wPotepole ber beda semua

@: Al 4o Ak 4o AN
yA Z_p1 Z_pk Z_pN
@=PIX@) _@Z=PIA , p  EZPIA
V4 Z_pl Z_pN
2-pIX@|  _p
Z Z=Py
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Contoh Soal 17

Tentukan zero-state response dari suatu sistem LTI yang mendapat
Input x(n) = u(n) dan dinyatakan oleh persamaan beda :

y(n) + 6y(n —1) + 8y(n — 2) = 5x(n) — 28x(n —1) + 8x(n — 2)

Jawab:

Y(2) + 627Y (2) + 827°Y (2) = 5X(2) — 282 *X(2) + 82°X(2)

1 B 1 2

X(2) = N (5 28%1 +8%2) 1_1
1-z 1+6z2"+82° 1-z

Y(zz  (52°-28z2+8) A, LA A

z  (Z2+6z+98)(z-1) z+2 z+4 z-1



= PTI
Mm“y(.z)lp (522 _ 9287 + 8) B Al N A2 N A3

z  Z+2@z+8(z-1) z+2 z+4 z-1

A _(z+2)Y(z) 5z2°-28z+8 _20+5+8_8
L Z z+Hz-D|_, (2)(-3) ~6
A _(z+4)Y(z) 5z°-282+8 _80+112+8 200 -
’ Z z+2)(z-D|_, (-2)(-5) 10
A (z-D)Y(z) 5z°-28z+8 5-28+8 -15
° Z (z+2)(z+ 4|, (3)(5) 15
Yo _-14 20 -1 Y(2) - —14_1+ 20_1+ —1_1
Z z+2 z+4 z-1 1+ 27 1+ 4z 1-2z

Y(N) =[-14(-2)" + 20(-4)" - 1Ju(n)
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FEOGRAR TEKHOICET MFORMASI DN LAY EOWPUTER

P Ada dua pole yang semua

@: Al +oeee 4+ Alk + A2k +oeee 4 AN

Z Z—pP, (Z_pk)z Z — Py Z — Py

A (Z=P)X(E)
Z

Z=Py

A _ 4] @-p)X@)
T dz Z

— —Z=Py
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Contoh Soal 18

Tentukan transformasi-Z balik dari :

1
X(z) =
@) 1L+zH{1-21?
Jawab:
X(2) z° A A, A,

2z (Z+D)zZ-1° z+1 @Z-1° (z-1)

A, = (z+DX(z)  Z° _
Z (z 1)°




S HE W(Zn_ 1)2X (Z) ZZ 1
A, = = )
7 (Z + 1) 1 2
W d[@-x@]_d[ 2
3 dz I 7 | dz _(Z T 1)_
 (29z+)-()(Z") "+ 2z
(z +1)° (z+D)°

z=1

() =[5 (" + 2+ Ju(

AW
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= Pole kompleks

A
X(2) = L
D=1

A,

_|_
1-p,z™

1

PL=P — P, =p* A=A - A, =A*"
A A*  A—Ap*z'+A*-A*pz!

_|_
1-pz' 1-p*z*' 1-pz'—-p*z'+pp*z?

(A + A*) = (Ap* +A*p)z* b, + bz’
1-(p+p )zt +pp*z? 1+az" +a,z”’




b, = A + A* = 2Re(A)
p+ p* = Re(p) + j Im(p) + Re(p) — j Im(p) = 2 Re(p)
a, = (p+ p*) = —2Re(p)
pp* = [Re(p) + j Im(p)][Re(p) — j Im(p)]
=Re*(p) + IM*(P) =" - a =pp*=|p
Ap* +A * p = [Re(A) + j Im(A)][Re(p) — j Im(p)]
+ [Re(A) — jIm(A)][Re(p) + j Im(p)]
= 2Re(A) Re(p) + 21m(A) Im(p)
Ap* = [Re(A) + j Im(A)][Re(p) — j Im(p)]

— [Re(A) Re(p) + Im(A) Im(p)] + j[Re(p) IM(A) — Re(A) Im(p]
b, = —(Ap* +A * p) = —2Re(Ap*)
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Contoh Soal 19

-1
Tentukan transformasi-Z balik dari : X (z) = — ~+ 2
1-z'+05z°
Jawab:
-1 -1
X(2) = 1+ 2z b, + b,z

1-z'+05z2°% 1+az'+a,z?’

b, =2Re(A)=1 — Re(A)=05
a =-2Re(p)=-1 — Rep) =05

b, = 2Re(Ap*) =1 — Re(Ap*) =05

a, = \p\z =05 — Re*(p)+Im*(p) =05



WF%'@(%S!E“@,S Re(A) = 0,5

Re*(p) + Im?(p) = 0,25 + Im*(p) = 0,5

Im*(p) =025 —» Im(pP)=05 - p=05+j05
Ap* = [05 + j Im(A)](05 - j0.5)

Re(Ap*) = 0,25+ 05Im(A) = 0,5

ImA) =025 — A=05+j0,25

A A*
_I_
1-pz*t 1-p*z+
__05+j025  05-j025
1-(05+ 05z 1-(05-j05)z"

X(z) =
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S 05 4 10,25 05- 0,25
X(2) = _ — + _ —
1-(05+]0,5)z 1-(05-]0,5)z
05+ j0,5 = 0,707e'* 05-j0,5=0,707e'*®

x(n) = (0,5 + j0,25)(0,707€"*)" + (0,5 — j 0,25)(0,707€'*)"
= (0,5)(0,707)" (cos45n + jsin 45n)
+ j(0,25)(0,707")(cos45n + jsin 45n)
+ (0,5)(0,707)" (cos45n — jsin 45n)
— J(0,25)(0,707")(cos45n — jsin 45n)
= (0,707)" cos45n — 0,5(0,707)" sin 45n
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= Definisi : X" (2) = x(n)z"

Contoh Soal 20

Tentukan transformasl Z satu sisi dari beberapa sinyal diskrit di
bawah ini

a). x,(n)=1{,25701
b). x,(nN) =1{1, 2,5,7,0,1

c). x,(n) =1{0,1,2,5,7,0,1
d). x,(n) =1{2,5,7,0,1

I



PTI

a). x,(n)=1{,25,70,1
X(2)=1+22"+52°%+7z°+2°

b). x,(nN) =11, 2,5,7,0,1}

I

Xi(2)=5+7z'+Z77°

c). x,(n) =1{0,1,2,5,7, 0,1

Xi(2)=z2'+2z°+52°+72" +Z'

d). x,(n) =1{2,5,7,0,1

I

Xi(2)=5+7z'+Z7°



SO PTIIK
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Tentukan transformasl Z satu sisi dari beberapa sinyal impuls di
bawah ini

). X5(n) = 8(n)

b). X;(N) = d(n - k), k >0
). X,(n) =d(n+ k), k >0
Jawab:

a). X1(2) = Y 8(n)z " =1

b). X5(2) = 3 8(n - kK)z" = z*

0). X3(2) = Y 6(n+ K)z" = 0



= PTIl!

-Tlme Delay

x(N—k) —» z¥[X" (z)+Zx( n)z"]

Contoh Soal 22

Tentukan transformasi Z satu sisi dari x,(n) = x(n-2)
dimanax(n) = au(n)

Jawab:

x(n) = a"u(n)

Xi(@=2"

2
X"+ > x(-n)z"
n=1

Xt +x(-Dz + x(:Z)ZZ]

1-az

1
— X'(2) =
(2) 1—az™

-+ alzl4+a?



i Tifié advance

x(N+k) — Z“[X*(2) - gx(n)z‘”]

Contoh Soal 23
Tentukan transformasl Z satu sisi dari x,(n) = x(n+2)

dimanax(n) = au(n)

Jawab:
1

x(n)=a"u(n) — X' (2) = T

1

X; =2 X" (2) - > x(n)z"

i n=0 _
= z*|X" — x(0) + x(l)z‘l]
2
L P _a

T 1_ar?



= PTI
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Tentukan output dari suatu sistem LTI (Linear Time Invariant) yang
dinyatakan oleh persamaan beda :

y(n) + 3y(n -1 + y(n— 2) = 4,5x(n) + 9,5x(n —1)
y(-)=-85 y(-2) =75

dengan input x(n) =0 > y(n) =y,(n)
Jawab:

Y*(2) + 3z [Y " (2) + y(-1)Z]
+22°[Y ' (2) + y(-D)z+ y(-2)z°] = 0



= PTiiK
YHZ) 32 Y(2) + y(-1)7]

+22°[Y (2) + y(-Dz + y(-2)z°] = 0
Y'(2)[1+3z" + 227 = -3y(-1D) - 2y(-Dz " - 2y(-2)
_3(-8,5) — 2(-85)z"! — 2(7.5)

1+3z21+ 2277

- 1777 +105
1+ 3zt + 2777

Y7 (2) =

Y*(z) 105z+17  105z+17
Z Z2+32+2 (z+1(z+ 2




= PTI

JED

Y@ T105z+17  105z+17 A, A
— 1 + 2

Z 22+32+2 (Z+D@z+2 z+1 z+2
A, = (z+1)Y'(z) _105z+17 _65 _ 65
Z zZ+2 |,_, 1
(z+2)Y"(z) 105z +17 -4
A2 — — _- — = 4
Z z+1 |,_, -1
Y*(2) = 6,5z N 47 6,5 4

— +
Zz+1 z+2 1+z*t 1+27%

y..(n) =6,5(-1)" + 4(-2)"
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Tentukan output dari suatu sistem LTI yang mendapat input x(n) =
u(n) dan dinyatakan oleh persamaan beda:

y(n) + 6y(n —1) + 8y(n — 2) = 5x(n) — 28x(n —1) + 8x(nh — 2)
yD=-4 y(2)=3

Jawab:

Y*(2) + 62 [Y*(2) + y(-1)Z]

+ 827 °[Y"(2) + y(-1)z + y(-2)z°] = 5X*(2)

— 28727'[X*(2) + x(-1)z] + 82 °[X*(2) + x(-1)z + x(-2)2°]

Y'(2)[1+6z"+82°] -24-322" + 24
= X" (2)[5- 282" + 827 7]
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= X*(2)[5- 282" + 82°?]

— -1 —2
Y*(2)[1+ 62" +82° =322" + > 252 : >z =
1-2
; 3221 -3222+5-282"+8z7

Y (2) = ) -2 1

1+6z"+82%)(1-z"

-1 —2

Y*(2) = 5+ 4z 247

L+ 627" +822)(1-2z7Y)

Y (z2)  5z°+4z-24
Z (2> + 62+ 8)(z-1)




PTI

MVQW(Z)W_ 522 1+ A7 — 24 B 522 4+ 47 — 24
Z (22 +62+8)(z-1) (z+2)(z+4(z-1
522 — 4z - 24 Al A2 A3

= + +
(z+2)(z+4)(z-1) z-1 z+2 z+4

N 52 +4z-24 5+4-24 -15_

Y (z+2)(z+4)| 35 15
- 57% + 4z - 24 _20-8-24 _-12_,
© @+Hez-1l,., @3 -6
A _52° + 42— 24 _80-16-24 40 _,
S (z+2(z-D|_, (=2)(-5) 10




Y* -1 2 4
Z z—-1 z+2 z+4

~1 2 4

Y' = - -
1-z% 1+2z%Y 1+47%

y(n) =[-1+2(-2)" + 4(-4)"]u(n)



