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3.2. Determine the z-transform of the following signals and sketch the corresponding pore-zero pattern.
(40 points)
a.

x(n) =@+ nju(n)

x(n) =u(n) + nu(n)
From the Table 3.3 Ztransform of x(n) function

-1
u(n) « —1 Roc: |4>1 nu(n) « (127)2 ROC: |7>1
1 z"
X(D = +(1_ = ROC: |7>1
1-z*'+z* 1
X(2) = 27 =(1_ ok ROC: |>1
Im
Re
b. x(n):(a“+a'”)u(n), ais real
x(n) =a"u(n) +a b (n)
& az" =4 @) =—— roc[4>[d
n=0 n=0 1- az-l .
3 a"z"= 2 @zh" -1 groc 17> 1
a a T1-a'z? 7 a
X()=—t +_ 1 ROC: | > || i |a| <1 or |4>a] i |a] >1
1-az' 1-a'z!

2) _1- a'z'+(- azh) _2- (at+a)z?t
(1- azh(@- a'zh (@-a'zhH-a'zh)
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e Cc
1- az *cosw,
1- 2az *cosw, +a’z

X (n) = @" coswnu(n) , X,(2) = ;. ROC:|7>[al

dee 1-az'cosw, 0

d
x(n) =nx (n) X(2)=- z X (2)=- 2—91 o7 coon +air
SWo 2

a@z cosvvo(l 2az 'cosw, +a’z?) - (2az'*cosw,- 2a°z *)(1- az coswo)o

X(2) =
e (1- 2az *cosw, +a°z’?)? 7
X(2) = 8@2 Zcosw, - 2a°Z ®cos’w,, +a°Z * cosw, - 2az" % cosw,, + 2a°Z > cos* w, + 2a°z"*- 2a°z * cosw,
e (1- 2az *cosw, +a°z ?)?

X(2)=-z ae(az +a’z")cosw, +2a°z2° 0
& (1- 2az''cosw, +a%z%)?

(az ' +a’z %)cosw, - 2a°z’*

X (2) = : : ROC: |4 >|a]
(1- 2az* cosw, +a’z* )’
h. x(n) :ge—;g [u(n) - u(n- 10)]
x(n) :ge—;?nu(n)- ge—lgu(n- 10)
(n 10+10)
X(n) = 8 bt u(n) ? u(n- 10)

~ n é—(jloé- .(n-10) ]
X(n) = 8 =~ u(n)- 82;3 g—_ u(n-10)

10

-10
X(2) = 1 - g%g Zl ROC: |z|>1
1- =z* 2 z? 2
2
ald’
&2
X(z) = f ROC: |7>=
1- Ez‘
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3.3a Determine the z-transform and sketch the ROC of the following signal

i N
.I.ae}g N30
_1&3p
)(l(n) _I ﬂ N
-'1-—2 n<o0
1&2 5
oo 2l
(N)=cz= u(n)+c== u(-n-1)
& &35 &25
¥ .n
éaég zi=—1 ,ROC: |7>=
nzogsﬂ 1- Ez-l 3
3
1 1
1 N ¥ D 1-1-=20 =z
é?? z‘“:é?ﬁz“- = 11 - 1= 12 = 21 =- 1_1,ROC:|Z|<2
n--y820 0829 1- =7 1- =7 1- =7 1- 2z
2 2 2
1 1 (1-2zY- (- }z'l) P 1
X(2) = - = 3 - 3 , ROC: 5<|z|<2

1
1- %zl 1-22° . %z‘l)(l- 271 (1- %z'l)(l- 27

3.7 Compute the convolution of the following signals by means of the z-transform

i LN

;.;%2 n? 0 g
(=12 x,() =22 u(n)

iadlo &2

1CH=+ n<o0

| €25

- Ez'l

X(2) = 3 ROC: 1<|z|<2, X,(2) = i ROC: |z|>1

(1- =ZY1- 2zY) 3 1- 21 2

3 2
- Ez'l 1
ROC: X(2) =X, (2)X,(2) = 1 1
(1- gz'l)(l- 271 (1- Ez'l)
- Ez'l _ §ZZ

X(2) =

1 ., 1 1 . - 1
(- §z )1 2z7)(1- EZ ) (z- D) (z- 2(z- E)
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X(2) __ 'gz __ A, A, A
2 @2 @ T2 @
A:(Z-%)X(Z) 1" -gz T |21 21% T.-2
£ (@ 2E- P GG
%:(z-zixc)h:z: 122 .- 122 -t
(- -3 @3-
As:(z-%)X(z) B 1§z 1:1-12% 10
N G G L G TR
xa__ 2 3, 3
2y 2 @
X(2) = f (1-§zl)+ ?
@37 - 529
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3.11 Using long division, determine the inverse z-transform

1+2z71

X(2)=—————
(2) 1- 271+ 72

a. Xx(n)is causal
1447 +72%+107°+137 " +...
1- 27° +z‘2>1+22'1
1-2z7'+z7
47%'- 72
47%'- 87%+ 4278
777%- 478
7z%-14z7°%+77"
10z3- 7z2°*
10z%- 20z +10z°

13z *- 10z°°
x(n) ={1,4,7,10,13,...3n+1...}

b. X(n) is anticausal

27+57 +872° +117' +147...
z2- 271 +1) 271+1
2z'-4+2z7
5- 2z
5- 10z + 572
8z- 57
8z- 162+ 87
117 - 87°
117% - 227° +117*
147 - 117

x(n) ={..,- (31 +1),...,14,11,8,5,1,0}
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