Laurent Series and

Zz-Transform Examples

case 1.B

N
o
=
~
=
N
N
~

Copyright (c) 2016 - 2017 Young W. Lim.

Permission is granted to copy, distribute and/or modify this document under the terms of the
GNU Free Documentation License, Version 1.2 or any later version published by the Free Software

Foundation; with no Invariant Sections, no Front-Cover Texts, and no Back-Cover Texts. A copy of
the license is included in the section entitled "GNU Free Documentation License".




- 1‘."
5-(2") _—l_L-'?.-o‘S)L%—u_) ﬁ X[?.) =—

: L‘-l-—ﬁ-)(z 0-5)

TN PN
e 3 ¥ [ M e
\ S W
NG Y
SRR 2 @y e
TN N

[ T {0\
\ ) U
| T
S (@ g e
P =

[ M\ / o
U D)
__/ S

(>4 n+ _on 0o 1L \n+l,n O prrR— ) _L)M’ .
=}  N=0 — 2




._'67-

3
I.B }(%) _-;Lq_-og)(%_.1_> ﬁ X[:Z) _';_‘ (1,1_)(;_0,5-)
®
/'\
e D Y
\ - U
A
L [rarann (o0 ([(&)™ 21 (n70)
Mo (n<0) =] 0 (1<0)
'F(’r'.) = ; [(",:)""-7.""] z" X(@) = g [(—’5)""-:2”"] z™
@
4 a s 2
\ \> >L \ \} ]
N
N (" 70) . [ o (" 70)
B [ RIS RUED T i@ (n<o)
fw) = .f-., [2™-(P)™] 2" X (@)= g [ - ] "
@
[\ ( D
\ N
N N
O = (190 Xy= @™ (20
| 27 (n<0) 2™ (n<0)

_ sl +H,n it 1 \n+¢lon
f@) = %2" 2+ 2 ()"

A= F e s S




._7:7-

= 052 2%
X[:?.) = 1_(%—1—)(1-0-5) ((Z—o.s) - (}—)_))
0-§ < |2| ' (_Ii) (2)
/"\ 2 < |zl T |—(Lu) |—(%)
(M e e
\ N ] - T @l T 2 AR
_/ = go %)n+lzn r;i;o 2"“2"
So@r-amen | < = [@r-areT
2] < 0§ 3 (z) (2)
N 121 < 2 | = (22) I-(&
[\ e e e |
\ \/ ] h=0 N=o *
\/ —_ _é 2"3.“'“ _|_ nZ('Qn 'E“ﬂ
gl [2.“-01_(_&)“#‘] Z_ﬁ < — z [(nz)n-u — 2“_\] z"
0-§ < |z2| | (—'2—) N (2)

TR )

/f\ \a Cw s w .
\ \/ ] =t z2@G + %OKW
\_/ _ 3 2 (T'L\n-!-l 2_;\ _I_ E (“‘)ﬂ i“ﬂ
M=o / M=o
E:L‘w_n—_i—l“-ﬂ 2-" Do : vt o o2 . . ;
"=°(z) e+ Na-| K = 4 éo(zj 2 + % (:.) ¢




f12) = =

05)(2-21)

2| < 0§

12l < 2

N

O - -2 e + 2@
O z,
\ —- _;E 2n4| Z“ + ';E (_;-_)m-\zn
2 | \nH nH n - = E [(;}nﬂ_ 2™ ] 'C,n
feo [(’-) -2 ]Z - N=o
05 < |z| ) 1)
1N\ 2 <|z| | =(27) 1-(3)
/ K \3 L= [ARVARY 22y
\ \ / = T é.o\z}hi) nL=o\.!/\Z J
> n
N | S —_-I-é(Jz-)Z"‘ —f(z)"i“‘
° =0
=00 na 1\ 2" < o2 L \n=t Py -n
Z L127-m] = 3 [()"-m]2
0-5 < |z2| " (%) (=)
yanN Z2l< 9 | =(33) |—(%
/ /- 2 S | grLiu\" L 2 riyey
\ \ = Té‘o\&'}kz—’} T 'ﬁ_o\TILZJ
»w n +1
~ _tE@e 4 Bl
h=o N=o
-Do AH—n D_o '_L"-'%"'! n -t 0o - [»°~] ! a
%IZ 2" T '%B(z) [ = n% W e + n;o (-L-_)"* 2
- 2 I'4 \
2) = - C _ 2 ( 0§z 2% \
/ (-V(2-0.¥) — 3 \(Z—G.S) (z.—)_)/




X)) =

V-V

E.T first

D, Da s
(D) /73}2 (D)2
\/ NS4 NS>%
A " A
¥ ¥ ¥
Xn? Xy ? Xn ?
[ [ u
| / W Qn
2y f(2)? He)»




_ Z g -0.5 ¥
-8 - L-?.—\)Icz—w - (-1)(2-0-5)
1N
([ \>3 /f}\_\
\ \/
N | A
é {\_l—ml] v é {%)ﬂﬂ_\] zZn
/?,'R (T
. ™\
) (D
N
> (-] > U-@me
dan A
2 /" \
) \&
N




| 2T 6
_ _r T, firsk
)&H’) (2-1)C-1) ¢-l ¢
® b 1zl>2 [lel<l,  [21<1]
2\ 75 = pm <
l
YRR G)r @Y (3)+ - —up o
(D)
N[ 21721 = ‘7 <|
| F=)
|
(2% Gl (g - -
Roc (Rea\on o CoVwqu> Convenge.
S L S T - S B S ' ‘
f‘z)—- Z-1 2-2 = ¢&- J%-%—z = J{ l"(-é') -'l?_ |-z-;')
° neo ne 0 L Mad
w0 |_ - ®
= 2 S = Z (1-2")2

(5) + ()% (EY + -

() @)+ BYs- -}

o= o SN
-1 2-2

(24 (e~

(1-22)2" 4 (1-2)275 + (A2 2 4 -

- -

XUn) = [—‘)_“‘] > P




Z.T frsk

@ b. Izl<] (EI<l,  1&1<1]

z|]<2a = @ o

P~

\

T~ G Qe (e =— g
N )2 -

AR
\\//
—

21<1 = el

(D% (e () - ===

(RQE}'!oV\ 0[" oivenlynn Ce > Cenvenge, \
— e _ _ 13 s = L 1 _\
fley= —= T ="V -2 Yz 2% = T 1-(%) TRE®

—{ B +E 3y .
R A S Al

G422 +H) T4 (49N 20 4 ... commE [2-1)(2-2) (I3\<‘2)

CsY\UU\g.O..

Xt =-[+ 2™ e X@) = TUTYERS (|3\72)

n<L0




E.T. firsk

@ b 1<l1zl<2 (<1, |=1<1]

ARV ' 2 {
()% \'[E)*’ - Q —

Roc| (Region of Covwo«gw\u> Cenvenge,
[ I SR - ST R T g
’C‘Q: 2-1 22 T T e T3 = T ) T3 I-E)
o € mem 2 & T D 2 neo
[ (1 0)
T n-i )
2 (ngo)

D+ EY* B o
¢-1 2-2 (24 (2-v)

ot
+ _D'T {(%) T (}5:)-" (Tf“" o } Cenvenge,




Xt2) =

E.T. first

(-1 ¢-l -
@ b, 2] 7 2 Camsal Ly=o (Ng0)
Xz) = _I
TN A G (5-2)
(1 \a
"/ N
t O (y\4o)
] | 2] < | _ Xa=0
V.o -
/73\ M= 3y e
2
() L0
@ »p. | <12 <2 tuwo -Sided
(2) — _I
I\ A& =~ &
\ \L x, =1 (n>0)
~_7 | 27 (ngo)







» | E.T first
Xt2) = '

(- e-w | &1 T
@ D, | 2] > 2 camsal Loy = <
R EIRY
YRR . o
// ;\2 X(&):—' £) - é)‘
\ \L =& -]
\_/ - ';E;o L z—n—\ _ 2? 9\rl {-n-l
= E_I (..\ _ l-ml] Z—n
2| <\ _ -0
[Tt 15| <
VRN .
N )2 K@= —

- (=] 4 1“"] z-n
neu & 4=
MmAJ—@M#d*
<l 3]<)
C\\ 1\ Lll'\
(1)) X@) = =L 2
N\ FCRET
)
\/ — i\.z—n-\ + y oo™ "
no—— N0
— E.%- -en + —f_ 2“\ ~-N
h= 1\ =0




E.T first

Nad = (R-10-2 T - T
N 2 2 oS = <
X@&)= 5 (1-gm]z
TN | |
(1N \a
\\//
N_|
¢ <\ -
K@) = ﬁf._i[""\'ln"]i-"
VRN
AR
\\//
N




— flay = E.T. first
(2-1)C-DV) H = @ —

X(e)=

Q@ v, 12172 (i<l [&1<1]

AR)= 7207 — 7=
YRR B 3 R )
([ \,_}z TS I
\\/ D 2 on o
P=1 \ \\_/ - nz..‘o 12 B N=o
P=2 o
. - 5 [ a7 5-n
2= T e I
fra)
be1 fyy=¥@ = = [\-aM Jz°
'P=°-5') © ;
12151 L - .n.;, 12" - 2" 2"

2 4
N S o u ey

7 ! \t/
T 152
= 7 z- T (_:_.l—:o-S)
-t 40§ + 0-S2-0.§
- (z-\)(2-0-5) ¢
~0-52%
= (2-1)C(z-05)
-l
X)) = Gy
=] 2% 0.5 2%

N — _ _ =05t -
X(E)D = GLiy(ety) T (=-2d0-w@) T () z-0¥) -F(z)




X(Z) = (2-1)(a- 'F(%) = ® N
@ D2 | 2] < | [[—E,—|<|) %|<|J
| 1
X(&)z 2-1 E
RN b
FARNE -H )
A\ = @ + 3> (HEY
P’-‘-l\ \_/ n=o n=o
S < -0l n
.P= '2\ - ....Zo_ I E'\ .I. Mzol %
LIZ|>2] — f r"‘i _‘_11)-!1 E-n
= = { J
m\}' fg=xan|= L (-1+2"] ¢
P=05 ] -
<t S AL T R
(C}\?' n=v i -'-
Y - i—(ﬁ%:ez%
-t 0-C2
= ¢ - + z-0f
—“L+405 +0-f2 —0-§
= (-N(-0% 2
-0.5t*
= (-1)(z-05)
-
RO = G
. s .
I\ .l _ ol 4 —05 T -
X(%> = (z-L)SIZ:L)‘) - (=2 )“-2?’) = (}'I)Qz-g,g) '-.F(z)




Z.T first

-=|
X(2) = fon =
- -0
(2-1)(2-D) @_l
@b I<lzl<2 (i<, 1£1<1]
X&) = Z—ll - z-'-z
N S )
(1N )2 - T -E)
\\// = S + 2 BEY
er | s .
p=2 | =2 g + y2m
\<izi<a | S L 4 R mg
n=\ N=90
4 4 _n X n-\ n
b=1 flyy=X@M|= > 2" + 5 2™z
= <90
oo hﬁ\ n-
2<izi<y = > 2" 4+ 3y ™"
h=1\ | XY
(D) GO
\EZ/ R L LA P
vt/ ' \V2g/
-% 0.8
= 2 - | T T o5
-2405 +0.02 —0.§
- (2-M (2-0.5) ¢
- -0.521
- -1 (z-0-%)
X[%> = (z_])(‘?__)_)
-3 N o2
N — _ z —0rt -
X(E) = Ly(zly) — (1-231-2) T (@-)(@z-0$) -'FCZ)










