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E:;-;;__ Detﬂnﬂinathﬂz-mnﬂmﬁf:l(n)-(m@on)u(n)_ m

. According to Fuler's identuity we have,

solf-* | |
cos ) = 3 {:1"1-'5 e 10

| jogn l a
g Lcosmyn = 5 e e ..12.. e
| jmyn | ) gy
Sx(n) =3e Tu(meye T u(n)
Now we have the known form,
x(n) = axy(n)+a)x;(n)
Companng Equations (1) and (2) we get,
) W N
y(n) =¢€ heru,:-'-
.

Using Lineanty property we get,
X(Z) = a)X{(Z)+a,X5(2Z)

Here x,(n) = cjmﬂn u(n)=(c]m0)n uin)

. ————
i

Recall the standard Z-transform pair,

= L Z .
a"u(n) ~ 7 _a ROCis|Z| >|a)
Herea = 1':““‘J Thus we get,
X, (Z) =_""'"’Z] ROCis‘Z.|)|¢J%\
9
Z-¢
Now Xo(n) = cmj%n u(n)=(c-1%)n uin
Herea = cqjmo
7 “]*}l
X (Z) = ™ ROCis|Z|> €
L~-e
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P — _
) and (5) 10 Equanon (3) we gy

Putting Equations (4
7 4

X(Z) = a ety vda - 'tf

; J Uy,
Z—¢ / & .i-‘#%

But a, =al=';!j
—
| I
1.-.}((2) =§[

— s .
e S e - X s -

ROC:
. ) W
For X, (Z),ROCis|Z|>|e 7|

Wehave o9 = Cos B + j sin O

. Jog
- € =cosm0+jsinm0

cos? W, + sin? W, =1

Now [ej “0 |

ThusROCile| > 1

I

Thig IS sh
OWn in '
In ' gl“!

Fig.p. 33
“"SlSastﬂndam 5 Fig. P, A8 ROC of x(®)
We can fyry, “transform pajy
*T Simpljf
_ Y Equat;
We haye &% “quation (6) as follows
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I ) '

‘ > | e
ROC is | 2] | o
X, (%’ - O = cos O 4] sin 0

1™ L cos i, * ) SNy,
t‘l‘

fao We have

p——

| ) oY) | - -\[cm:' (1 + sin” y, = |
li

N‘l“

Thas ROC1s [Z | > ]
<o the combined ROC1s [ Z [ > 1.

Ths 1s shown in Fig. P. 3.3.5.

This 1s a standard Z-transform pail‘. .'*'wa
We can further simphfy Equation (6) as follows.

, ) W i -
We have e w‘ =c0.~'.mu+JsmLuU and e %0 =C05m|-,-—jsm%

Putung these values in Equation (6) we get,

X(Z) = -%—[—____Z_____+ 2
Z_(CGSUJO""jSm%) Z-(cosmy- 1w

Consider the first term inside the bracket
Z Z
._.. S — e ————
Z (cmm(,ﬂsmwuj £ - cos Wy~ ) sin w,
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Therefors the
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iy T ALARALTHL
[ ¢ e My 'ﬂl.__rﬂi.ﬂ{.] -
SRR TUTE R R Wy ) Z kit a
h* ) ntnfmﬁ_m
- ARy
| Here ]" =~ 1 and sip? W+ cos?
Wy =1 \
il
/-
it J oGO8t ¥ | sin oy
i\
|l ...- AL |_|'|” i ﬂll "'H ]

.
N

||
t9 | —

Xz

X(7)

| S

Jetermine Z-transform of |
x(”)=3inmgnu(n)

N
5 Can obtain L-tranﬁfmrn (

a0 also be gofyeq

u.ﬁ e

VS "ﬂ\'l

(cosgn)u(n) =

1 w11 l"”_]._

‘\“ l.i“‘ tl‘ll *. 1 ;,,(9‘)

d (9) in Equation (7) we get,

L
1
9| —

(Z(Z-cosWg+]sinwg) Z(Z-cosay-jsinag)
ZZ—ZZCOS(.OO-i-l = Zl—ﬂ.mq;n+1 \

72 _ 7 cos 0o+ j Z sin %+11—me0—313inm.;\
Z* - 2Z cos iy + |

-

| 22,2—22003(])0
22-22C03%+1

I
ra | =

7.* ~ 7 cos g
7.? 27, Cos (l)u"‘ |

tandard Z-transform identity s,

" - . Tl : 5 — j |
T e [ TR " . .
‘ =y e = 4
| ".‘ i 3 - N .;.I' - 1 d .I ] il ;-| i

} (-‘_lq"l.l:-.;‘".. :'-1 = .||.- I-'- Ir 1 -lr - : T - .
= | Lam | i e i J - i . o " .
- ﬂl:I'L .'.}.I .".“Ii. k. I:F = 8 i = I " : . III
. ] L, '.".' Jb- . -'. 1 . - ] 1| !

_ s id - 5 R o e

= = ey

\

5 1 ) il o the st problemusing
using another method, which is mote simpl S
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But we have, ::-.
this value 1n I 'gquation ( \) we get,
IS i

Purmn

o f;
Z{coswon+)sinwyn ] = o f_——;\

T (Z —— 0% sn, |
_cm%‘JHﬂoHZ._m%{
““la\

Zz-Zcmtn&-ﬁ-}Z“
) cosmnn+isin@on ) = LS By+)Z sinw,
- Z { cos wyn +jsinwgn } 77 =

;3 Zz—Zmun 74
-2 con gy
Comparing imaginary part we get,
. ) Z sin @y,
Z{)sinwgn)} =
LJsin@on | Zz—lz'l.‘t)b‘%i-l
‘ £ sm l
Z{sinwgn} = - ROCis|Z|> ¢

2° 22 cos ay+ |
Similarly comparing real part we can obtain Z-transform of cos gy Now FU')

"ICJ%I. But we kn A T P * s ROCissums¥
owthat|[e " |=1 Thus ROC ix |Z] > | Ths

) .

-3.3.5. This is a standard Z-transform pair.

/ o Sinwgnu(n) e 7T 3% oo
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