Chapter 08 z ¥H3}

[Quick Review]

(1) B2
(2) 1+
(3) X

(4) 83
%) O
(6) X
(7) AIZE o]&

(8) X

9)

(10) x
(11) 5
(12) O
(13) <
(14) &
(15) O
(16)
(17) 44
(18)

O

(e}
pi

i

(19) z=¢"
(20) X



N
P
Fia
2,

8.1 &
8.2 &
8.3 @
8.4 @&
8.5 @
8.6
d 3
(a) Y(Z):ngoan+sz—n:%
(b) Y(z)= i(yﬂrg)z*n _ 2(32*22)
n=20 (Z*l)
8.7
. 4 3 2 2 3 .
@ X(z) = 3, (05)=" = z +0.52" +(0-5) §4+(0.5) 2+(0.5)
( _ 0.5z ' PR
b) X(z) = m, FHAS : |2]>05
— 2
(© X()= Y aln)e" =
n =— oo z _1
(d X(z) = niwx[n]zn _ Zle
8.8
(@) zln]=uln—m] & —=——
Zm(Z*l)

~1 0252 025

(b) zlnl = (05)" luln—1] & 2 1222~ D2

sin(%)

(c) X(z2)=2°X"(z)=

z(2* _2COS(%)Z+ 1)
(A X(z)= X, (2)X,(z) = ;2
(z—1)(z— E)



(@ X(2)=— L x(;)= 2=V

dz (22 +1)?
1—(cos2)0.52 ! _
() X(z) = 3 - 20.25(z 1)
1-— 2(cos%)o.5z*1 10.255 2 z° = 0.5z +0.25
8.9
(@) Y(z)=2"'X(2) = 1 5> l2l>05
(24+0.5)
. 2y _ 2/2 _ 2z
(D)¥lz) = XG5) (z/2+0.5)?  (z+1)* =1
o z
(©Y() = 05 21> 0.5
() ¥(o)= X(2) - & 2X(z) = 22X %) = ———
z(z+0.5)

8.10
(a) y[n]_knox[k]u[n—k]—x[n] % uln]
Yz) =X Uiz) = 71X(2)
z 1 z
O RE=Er =
oz z z 1 2(2—1)_ z
(c) S(e) 12-1 z2-1z-1 (;—1)¢ z2-1
8.11
(@ yln]=z[-n]=1(0.5)""ul-n]
(b) yln]=(—1)"z[n]

8.12
(@) yln]=68n]+35n—1]1+65n—2]+55[n—3]+35n—4] =11, 3, 6, 5, 3]
(b) y[n]=u[n]+u[n—4]=5[n]+5[n—1]+5[n—2]+6[n—3}+2u[n—4]
©) ylnl=n+Duln+1]=rn+1]

(@ yln) = 2uln] = (3)"uln] = (2= (3)"Juln]



8.13

(@) 23% : 2[0] = limX() = lim—5———— =
z—> 00 z—00 2 —032’_01
A% ¢ wlo) = limlz—1)X(:) = limG—1)———— =
2—1 z—1 2°—0.32—0.1
(b) 2Z%k : z[0] = limX(z) = limw =
Z—> 0 z—o00 I —Z+1
A5 ge - ase 3 Vs gaq ga £ - w4 29
22
() 221k ¢ z[0] = limX(z) = lim—5——— =1
Z—> 0 z—00 Z +1.5Z—1
HF e (0 AEY F o2=—2, 0.5 T Y W EA - E4A)
(@ 223 0] = limx(:) = lim 22— 020)
20> 00 z—o0 2°—0.52z+0.25
_ . . —0.2
HZEH  zfeo] = [imz—1)X(z) = lim(z—1) 2(6=0.25)

z—1 z—1

22 —0.52+0.25

8.14
(a) z[n] = 2uln] — 1.5(0.5)"u[n] = (2—1.500.5)")u[n]
(b) z[n] = 2.5uln] — 7+ (2)"uln] + 4.5 - (3)"u[n]
(c) z[n] = 2uln] — (0.5)"u[n] = (2—(0.5)")un]
) zln] = i( 1)"u[n] + %u[n] + Znuln] = %((*1)'b+3+2n)u[n]
(e) z[n]= (\/T)"cos(%n)—i— (T)”sm( 1 n)= \/5(—)”(:05(% — %)
) z[n] = %(—1)%[71] +Lo2ulnl + %nu[n] —uln] = %((—1)"
8.15
@ ylnl = 5 (3 )Vulnl+ o (= 3 ulnl
1,1\, 4,1, 6, 1., 17,1, 6
® vl = |2 Gyulnl |+ | £ Eruln) + S Lyl = L Syuim+ &
% (9 )2 B3 27] 279 G50 2 o] jo]F T 5 9
© yln] :(—(%)n—l—%(%)n—i—l)u[n]
@ yln] = (5 ulnl+ 5o-(= 3 V'ulnl + 5 (3 V'ulnl



8.16

(a) (1) A3k
_3
Y(z) “ 4
H(z)
M- by
(2) dd= &5
__ 2,1y, S5, 1y N A SRS Y
hln] == 2 () ulnl+ o (= ) ulnl = S 6= 50" =20 )" uln]

(3) AR A

(b) (1) AL gh<=
Y(z) 2—0.5
H(z) X(z) 2-0.25
(2) 989~ &4
hin]=2""1

(o (D) A& 3

(2) 482 oo

(d) (D AL &

H) = V(z) (0542252 )1 —2"")  (0.52+2.25)(2—1)
TXGE) T 1052 HA+0752 ) (z—05)(z+0.75)

=5
65[n]—2(0.5)"u[n] —3.5(—0.75)"u[n] = 66[n] — (2(0.5)" + 3.5(— 0.75)" Ju[n]
Al



8.17

A

;OU

o

3

1

(a) (1)

2
0.3z — 0.1

¢ —

2

1—032 '—0.122

hln] = (%(0.5)" + %(— 0.2)”)u[n]

(3) =3

M
lvmo
0

wK

0

[e;

—0.2

L z2=0.5,

¢+

_vOE

&

=/

1.

(b) (1)

2
2"tz

=
S
=
<
=
—| ™
%
_
<
=
i 1(_\2
oo o
N2
4
o=
o =
N
N
N—

o}

-

;OE

o

+

(c) (1)

222+ 2

2+ 2z

o

olo

<]
o

—

0

hln) = (2n+2)(5) uln]

o}



e
=
&
o
&
S

z) 1+ 27! - 22+ 2
Z) 142 42,2 242,42

om X U'o
= z=—1%j1
R z=0, —1
AT w99l vl & AR Beby

z2—a)(z—b)
Yo A HG) = B G Ay () = S
8.19
(@) y,[n]= (12(%)” +36(%)” — 48(%)n)u[n]

(b) yyln] =y, [n—2]= (12(}1)"2 + 36( ; )"'72 — 48(;)”2)16 [n—2]

(©) ysln] =16y, [n] = 16(12(%)71 +36(%)n —48(%)71 uln]
(d y,ln]= %yg [n] = %(12(%)71_2 + 36(%)71_ T 48(%)71_ 2)u[n— 2]

8.20

(a) hn]=5(0.5)"uln]+2(—=0.2)"uln]
(b) FA S}t
(c) yln]=15(0.5)"

— . 2(—=0.2)"] 4+ [(0.5)" —0.2(—0.2)"]
(d) dF2x &5l

—0. [
7] z7¢] Gl Gald ol ()¢ Aol

B+



8.21
2:—1 1 1
(@) X(z) = G105)z—15) 2405  2-15
(i) lzl>15 @ F 25 25 Q3 AEl 4
g x[n]:{(*0.5)("71)+(1.5)(”71)}u[n*1}:{*2(*0.5)"+%(1 5)”}u[ —1]
(ii) 0.5<lzl< 1.5 @ W Ao 2A o Mo = Q3 215, Ho As+= v A5 45
: x[n]:(—o.5><n*1>u[n—11—%(1.5>nu[—n]
(iii) |z]<0.5 : F A5 2% vy A5l ¢
" zln] = {z(—o.5>n—§<1.5>n}u[— n]
2
20— 2z—0.75 _ _ 1
(b)) X(z) = o1~ 0820255y
(i) |z|>05 : BFgo] A A5l HE-
[n] = 0.58[n+1]4+0.256[n] —0.5(0.5)" *u[n—1] = 0.56[n+1]+0.256[n] — (0.5)"u[n— 1]
(ii) 0<lzl<0.5 : BE5go] H|AI} A5 HS
z[n] = 0.56[n+1]+0.256[n] + (0.5)"u[— n]
©) X(z) = 2(z+5) _ 2z z
(z—3)(z+1) 2—3 =z+1
(i) lz[>3 : F Az 25 A3 A5 4S5
n] = {2+ 3" — (—1)"}uln]
(i) 1<lz1<3 : PFF AEZA 3 A8 G WA} AE, F AA G2 A 5o F5
“ozln] = —203)"ul-n—1] — (= 1)"uln]
(iiD) lz1<1 @ % A& 2% "oy A5l 4$
nl = {=2@)" = (1) ul-n—1]
8.22

3
_ 1
(@) X, (z)=2" 3 2z = — 5
20 —3z"+5z—9 2" —32"+5z—9

26

23 —3224+52—9

(c) z[o]=1, z[3]=6, x,[3]=1, z,[0]=

(d z,[n]> A ANE z[n]S n=3F 7\]?3/\
o}, whebA o]o] » W3 X (z)
HE AR ddste] p< ool @
AA&sA HAH 1,[0]=2z[3]& =T

(b) X,(z) = — (ZPz[0]+ 22z (1] + 22[2])




8.23
(@ (1) 2l =[, 2, 5 —15, - |

@) #ln) =3 (= 1)"uln) + 5 (=3)"uln

1., 1

(2) z[n] :4(5) U[ﬂ]—?)(z

() (1) z[n]=11, 4, 7, 10, -, 3n+1, -] = 3n+1)uln]
(2) zln) =3nuln]l+uln] = Bn+ 1)uln]

)" uln]

8.24

(a) z[n]=26[n—4]—6n—>5]

() z[n] =uln]

(© o) == 2lnl + Tuln] + 5-(- 2)"ulnl
8.25

(@) yln] = [0.500.5)"uln] —uln] |+ [ = (0.5)"uln] + (n+3)uln] |= (= (0.5)" " + (n+2))uln]

(b) yln] = (%COS%TL—F %Sin%n—k %(%)"]u[n]
8.26
(a) yln] — ayln—1] = az[n—1]
_ Y(z) _ az ? _a
(b) H(z) = X - T .
(c) lal <1

(d) hinl=2 YHHG:)}=ad"uln—1]
(e) yln]=uln]—(0.5)"uln]

8.27
— 2
(@) v(z)= 220ul=1l L X(z) = 2252 &

1-0252 " 1-0252 ' 2—0.25 (2—0.25)(z—1)

n 1 n 4
ylnl = [0.25(0.25) uln] ] + [ — L0.25)uln] + Suln]

o °
e H e -S




o
olo
B
oL

B

17
24

Bo

olo

=

(z—0.5)(z—0.4) z—1

|

3 z—1

3 z—04

2—0.4]+ [752—0.5

—4.8

z—0.5

B
olo
B
o
gmo

|

z

z 10
_|_ -
} [ 3 z—1

15 z2—04

_32

z—0.5

Bo
olo

=]

NO

42% — 372
(22—1)(z—1)?

l_l

(2z—1)(z—1)

(d Y(z) =

yln] = [0.500.5)"uln] — uln] |+ [ = (0.5)"uln] + (n+3)u[n] ]

wo
olo
B
o

vaﬂo

{ —0.5(0.5)"u[n] + 2un] ]+ [nuln]]

y[n]

o

olo

=




8.28

(@) hln] =— (%)”u[n] +ouln] = (2— (%)")u[n]
(b) hln]=4dn]
8.29
(@) X(z)=X,(s)| »_. = R D D e
CTF w=o n=0 z—e U
b X(z)=X,(s)| »_ = EG*OAQnTzfn: 2(6—0.22—1)71 :;_02
S n=0 z—e
(©) (9] A9 (b)e] AL BF ATy | AFE o 'Mom Sdaty] wie] » WIS 3
Ao m% oge Wi gS 2 9o
(d) aT=0.2
8.30
ORELEEELE
H(Z)=Z_1, 4 —1<a<0
Z—a
Jja _
@) = 17, =2
le?* —al

aeBE o] Azde dFe] nFIHP) BER B 5 vk

A‘H(Q)‘

(z+1)E+i)k=—j)

(z— rem”)(z— reim“)(z— a)

, do<r a<l

LT LT
i . )5 . —J5
e/ 4+ 1]1e??—e 2| ]e??—e "2

j j (2 i -0 i
|ej,(277,e] ”||€jQ*T€ J 1J||€j(27a|

o) J



[>
it}
rlo
e
ofN
1o

Y EE o] A

Ao g3} AE g

x
\J

(b)

= o}
A e ™o 7y B0
|em 761.”0' |em . e*j“n|
H2) =|H o= . .
‘ ( )| | (Z)|Z:em |€jQ*T€]Qn||€'7‘Q*T€7]Q”|

g EE o] Al=EE AFe] notch HHE &

1

D 0.8
@ 0.6}
T 04

> 0.2
0




