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Partial fractions as geometric power series

_ ' ) T
@-10e-v V& z-2 ) = 2
Simple Pole Form Simple Pole Form

G0

EE

/1/\/2

/2/\/2

' 3 0.5 z
| -2 | - & I-0.5% |- 2%
Geometric Power Series Forms Geometric Power Series Forms

(- 1)02-V

= 20

Simple Pole Form

Simple Pole Form

2
@)

kY
&

/1 /\/z

I - | . - 2
I- 2 |- & I-0.52 I-2¢"
Geometric Power Series Forms Geometric Power Series Forms




ROC Cases

for irreducible polynomials (z-1), (z-2)
C]
(- 1 X2-1)
(A) |zl < | |zl < | |2l < 2
(B) | < |zl <2 I <2l |2l < 2
(C) 2 < |2l I <]zl 2< |zl

OOk

©




Finding a common ratio = |
g ?x= 2

I 22 B 3
T @-1R-w T @R DHER-Y (2-03)(2-1)

Irreducible Polynomials

@-1) (-V

Geometric Power Series From

1-1) (-1
N2 U
1 -z
-1 -
X[ (2

(1) 1 g 2'2 (2)




Finding a geometric series

Irreducible Polynomials

(2-1) (2-V)
- ! 2
I-1& | -2"2
U U
e l 2. l_
-l T -2
a= a=2
1" u(n) 2" u(n)
(1) 4% I-|AE i-Ia:‘a diz (2)
(3) a‘?’ l-:l‘i" i—Lz" 0?%4 (4)
B) 1R |-+ -] 6" (6)
(7) 02 | 2| =] [a'z] (8)




N [(2) (2
') (8) (8"
')
')

(6) (6')

(
(
(
( (4) (4')

~— ~—

(
(
(
(

w U N -
w U N -

Irreducible Polynomials

~~
S

&P
7.
<\5
@;9

—_
~
~~

=)
(N
L
B

—
un
~—

w
~~

§
Aoy
o

2

¥

L <
&

a" u(-n) a""' u(-n) a ™" u(-n)




(1)(2)

(3) (4)
(5) (6)
(7) (8)
™ li(n) 1% 0(n) ™ u(n) [-0= (n)
W= 1% 1] @ Pk
12 | =12 |- 172 I -1"2
' " - -l ' 1
O [t |12 1R W
1®lu(-n) 1"~ u(-n) 1" u(-n) |-0%1 U (-n)
| "u(-n-1) | "'u(-n-1) | ™u(-n-1) | ™' u(-n-1)
(5) |y & | |27 |%._' (6) [ el E
2 I-I%_I ||-|£ | lzl 1= 1€
(7) = |!> =% | & 42| &) -
z n="1T1-1% R LR e I=-1"¢€
"u(n-1) 19 (n-1) ™ u(n-1) I"™*u(n-1)




(1)(2)

(3) (4)
(5) (6)
(7) (8)
2" Li(n) 2™ u(n) 2™ u(n) 2-"=1 u(n)
(1) L 2 g2 2 & ML) a2
I T2% | 1 -2% oy o R -27% -
b4 27 2! WP
L3 S |-2'¢&" I 28 | N
2" lu(-n) 2" u(-n 2" u(-n) 2-m y(-n)
2"u 2™'y(-n-1) 2™"u(-n- 2" u(-n-1)
(5) .2 yl E" 2%._' (6) 2",5' g
27 |--1_§_| -2% | O -2%
(7) |2 |!>—g| L2 9 % ')-lz (8) |22 |.. E
=122 | 2> [1-22 A iy O =272 -2
Z"J(n-l) 2-m| -1)

2™'u(n-1

)




—

=

w)

(R-1)2-) -1 g-2 Pz 2
|
2-2
N 2/ \_ Iz
' g __o5 z
-2 | -& |-0.52 |- 2%
(1') (5') (2') (6')

Complementary Ranges

Complementary Ranges

Case A zl <1 (1') (2')

Case B 1<|z| <2 (5") (2')

CaseC 2 < |z (5') (6')
|2l < | I <2l o lElka - lEl>2
- un (L) u(-n-1) (&)™ i (£)™u(-n-1)
- -I-I| = |.—_|-|'_'6Iz -0 .I-:a.s-z o.s.lzl_gg‘.




B Zi _ ¢ _ 22 ﬂ =
(- NR-V) - 3-1 z2-2 Pz
g 22
3-1 2-2
2N N
2 l 2 2
- 2 - & I-0.5¢ |- 2g’
(7') (3') (8') (4')
Complementary Ranges Complementary Ranges
Case A 1z| < 1 (7') (8")
Case B 1<zl <?2 (3') (8")
CaseC 2< |z (3") (4')
|2l < | I <2l |2l < 2 |2l > 2
- ()™ un) ()™ u-n-1) -y @M uen)
i Hg 0-5% i
TR T e Ty




Partial fractions

and

geometric power series

P.= 2

' (1 L)
R-1R-V T VE- z-2 /
_ N (2 |
- NHR-V - \ 3 2-2 )
ﬂ = | ?3-1 2,
| |
g- | -2
1 N\ 2 N\

h | i" - 0.5 z—l
|- |l -& |-0.5% BFX3
(1') (5') (2') (6')

1”* u(n) 1 ™'u(-n-1) 2" u(n) 2°"'u(-n-1)
¢ 22
3-1 Z2-2
/1/\ /z /2 /z

S - l - 2
- 2 - 2 I-0.52 I-2g’
(7') (3') (8") (4')
1™** u(n) 1™'u(-n-1) 2°"' u(n) 2"'u(-n-1)




Reciprocal Pole Relation (pl=1, p2=2)

N . o)
(R-1e-2 — V&= z-2 /

—| _ )

(- HE'-V) - \ 2= | 21 -2 /

3 s )

U- 1-0-22) — \U-13& -2y

— 105 ( 052

(1 -2035-2) — VU -® ©5-28Y
o | =¥ (& . os% )
2 (@-1)2-03) \ 31  &-05)




1 - ' ~ ( ! | \
2 (-1 -1 — g1 g- 1/

-l I N

2 - HE'-1y T \E- z -1/

i-' | - ( 2 2

2 (- 1ey-22y \U-1a  g-r2y

1 TS (2 052 )

2 (1 -os-2) — YU -® s5-2)
B -3 N A .1 \

2 (R-102-05) — \ &I " &-0%)




(Exp, Range)

N *3 « (11 (n-n+1, id)
(1) /7\* /
(n=>n#1,
|z = \\ryg
(id (n=n-2,
. n-n+1) n-n-1) /(\Qn-l
*Z = n—n
7) Ny i\
/a - (n-n-1, id)
P *a « (e (n-n+1, id)
(5) //)V\J /
(n—-n
f;} \\\\\\na +1)
13 (nAn.D)
(ra \N—pr-Z,
//i\\\ noh+1) n—p-1) /////”hkgil
/ Z :\@7—' n- )
(3)

/a -

(n->n-1, id)




ﬂ = I Pz'-"— |
| |
2- |1 2-1|
-l,%" _!,%-l
"2 |2
zg- 2-1
(1) (2') (54 (6')
' __n & g
- 12 I-I"2 - 1'% - 1&
_!’E'l _!,E-l -i’ o1 -
2 I - 1" |
-1 - 172 I-17g -1 &
(7") (8') (3Y) (4')
77\ (D) [\ (&
(1) \&) (D) \O)
| | g 1z
- 12 I-I"¢ - I'E - 1Z
- L RIS Y
K3 I e - l |
-1 - 172 I-17g" -1
(7) (8) (3) (4)




ﬂ = I Pz= |
| |
g- | 2-1
| |
z- " Z- |
"2 |2
z-r 2- |
| " z 3
- 1% - "2 - I'e - 1&
I I z z"
|- & - I'g - "% |- 18"
- . - 1" |
I-12 - 1" BNy -1 ¢
| | l*z_" 1
- 12 - I"2 - I'g - 1&
I I I-liol la‘l
|- |& |- "2 |- 1"g" |- 1%
12 I - l |
- 12 I-1"2 I-17g -1 2"




P=o0s Fi= 2
[ [ 3 il
2-0.5 2-2 2 (R-05)(R-1)
-L,& o -LE
052 _ 2% 3 3
g-o5 g-2 T2 (R-0m)(2-1)
(1') (2') (5') (6')
5 3 g :
I-zz% - I-aas£ I-0.5%& 1-2%
-1, -1, & -1, & -1,&"
2 0S 2 -
I-gi’-. - |-0.5% |-0.5% I- 22
(7') (8") (3') (4")
(1) (2) (5) (6)
I o.5¢’ 2
B |-Izz " 1-o52 1-0.5% - 2T
-Lg o -LE -, L
0.5% | | -
- |}§__;_ I-0.52 I-0.5% |- 2%
(7) (8) (3) (4)




=05 Fa= 2
| l E
2-0.5 2-2 2 (-03)(2-W)
| |
2'-0-5 Z' -2
o082 _ 2t 3 2
g-o5 g-2 T2 (2-0s)R-Y
__2 __obs T T
|- 22 |-0.52 |-0.5¢ |- 2&
2 _ 0§ z' g
[-2%& |-0.5%" |-0.5%" |- 28"
_ 2 _ 2 (XY 2
- 28 T-0.5¢ 1-0.5€ - 2¢
_ _ | 0.5¢%" 2"
|-22 I-0.52 |-0.5% - 2%
I _ l O-.S‘E" ZE.I
| -2% I-0.5¢" |-0.5¢" |- 2%
_ 2% 0.52 | |
|- 22 I-0.52 |1-0.5¢& I-2¢°




D )] [ ®) . .
7 | |y |  Partial fractions and = |
MG [21e)] geometric power series iz 2
(793 L84
(1) L[] e (2)] 1 [B)] 2
- 12 - & I-0.5¢ - 2&
I”  u(n) 1" u(-n-1) 2" u(n) 2™ u(-n-1)
(7) | __' |(3)] _1 (8)| _ ose |[(4) l
I- 12 - 1& |-0.5% - 2%
1" u(n-1) 1" u(-n) 2"" u(n-1) 2" u(-n)
(1") ) I (5") z (2') __ o5 (6') z
- 12 - I& |-0.52 |- 2%
1 °* u(n) 1"'u(-n-1) 27" u(n) 2" u(-n-1)
(7') | & |(3) l (8 =& |(4) 2
- 12 - 1& |-0.52 - 22"
|""u(n—1) " 'U('n) 2-,nnu(n_1) 2-041 (4(-n)




(2) (6)

)
)
| [(29(67)
)| L(8)(4Y)

e | Complementary, Shifted,
Symmetric Ranges

Complementary Range

Complementary Range

(1) (5)

(2) (6)

Shifted Symmetric Shifted

Shifted Symmetric Chiffed

Range Range Range

Range Range Range

(7) (3)

(8) (4)

Complementary Range

Complementary Range

Complementary Range

Complementary Range

(1) (5')

(2%) (6')

Shifted Symmetric Shifted

Shifted Symmetric Shifted

Range Range Range

Range Range Range

(7') (3')

(8") (4')

Complementary Range

Complementary Range




Shifting Geometric Series (1) positive exponent

Positive Exponent a: | /z nentl *2Z nen-l

*a « (sL,id) | o |1y Left
| A / | —|'£ ITI=A \+ )/ Shifted

\/Z<=/é_,5|_) Lner

e a [ am
I u(n

\ A
) >< | (1)

/ *7 =>\QR, SR)

(7) 0B ey |2 N\ 2 i< (7)) Right
v =S Shifted
RS /a = (SR, id) I -1-2 e
n -
Fu(n-1) 1" u(n-1)

‘ (21> g *a « (sLid) | _ Z /ey Left
EBES> ’ BES 121261(5)  ghifted

1" u(-n-1) \gz/’ 1" u(-n-1)

/<z =>\QR, SR)

= G, N R P
D) |_|-|Z =) B N . | -7&" ifte
/@ — (SR, id)
N n) 2= u(=n)
! u\=ry =
u(n) (1) (2) butterfly
Causal pair
u(n-1) (7) (8) ordering
Anti- u(-n-1) (5) (6)
Causal u(-n) (3) (4)




Shifting Geometric Series (2) negative exponent

*2 nen-1

[z nen+l

Left

(2")
\ &

Shifted

1 Z1 <L 7
ITr— W

1 =0=1 /(")
ot

| -1°2

Czdzzrl

Negative Exponent

[a <

|7 — ///

N
X
N\

75
||(n\.
U\II[

Right
Shifted

(O 1)\
\O )

I21l.~2 A
| R R ¥ N

I -1°2

N

*a N

[ - T\

u(n=1)

| =N3

o1}

TR

Left
Shifted

(A1)
\U)

121> 2
|21 IR 4 Y

| -1-&'

Ll 4

N\

1=r=' u(-n-1)

|7 ///;

NS
X
a2\

Li(-n-1)
U\ L] -I-’

|-n

Right
Shifted

(4)

121~ 4
e~ W\

I-1-2"

121> i
LEST Bl

> | o
5 3
ﬂr.e
5% 2
2 Q0
—~~|
o | 0O
N | S
|
| S
SN | S|

—

[
_ | 1
£ £
=1 =

Caucal
CcaSail

(5)

u(-n-1)

Anti-

(3)

u(-n)

Causal

- (2)

(A
\7T)




Shifting Geometric Series (1) positive exponent

Positive Exponent a=2 /z n«<n+l *Z nen-1
(1) L *a 2 : Left
\1) | 27 ItlI<4 (1 ) Shifted

(7) , \ ; : Right
- _Z (; ) Sﬁglffeél
| /a - |-2%

~N Vi =\ ~N= /. )\
2 u(n-1) u(n=1)
@ _ *Q « Z' ) . Left

%4’% b ' 1~ T 72 (5)  shifted

| %) / |-27% Irte
\ [z <
2"-u(-n-1) "¢ 2™ u(-n-1)
/*Z:,\
_ 0_ - 2-| 12 }~> 9 71\ Right
3 TeE /a - I-2¢* =7 % [(5)  Shifted
2" —uf=n) 2" —u(-n)
u(n) (1) (2) butterfly
Causal pair
u(n-1) 7 8 ordering
Anti- u(-n-1) (5) (6)
Causal u(-n) (3) (4)




Shifting Geometric Series (2) negative exponent

Negative Exponent a":Q:' [z nen+l *Z nen-1

(2) /a < ©Lid 2 zi<2 | (o) Left
| {27¢€ |-27'¢ 70T \<) Shifted
- Zy,
2“ Li{n) \/ (5L, L) A=t ,[n)
ARy >< 4 ALY
/*z =\QR,SR)
gy —@® N & ico | g Right
-12°2) X3 — (R, i) =272 (©) Shifted
AN (n-1) AN/ g
oy U\T1T7 41 U\II—J_)
(6) (22" /a « (SL,id) z' Left

I 128 W%ﬁﬂw

&=
2" u(-n-1) \>’Z<ﬁ“’” 2701 y(-n-1)

/ *z =>\QR, SR)

(AN - m‘ 12l>9 \ 2 Iz2l> 9 [ A1\ B!g-ht 1
\1) |—(2P) Ier=-4 *a SR i) |_2£-' LK) I & \q. ) sNircea
2" u(-n) 2-0+ ()
butterfl
Causal un) (1) (2) p:irer Y
u(n-1) (7) (8) ordering
Anti- utn-1)  (5) (6)
Causal u(-n) (3) (4)




Decoding Geometric Series

Positive Exponent Negative Exponent

p— n - . -N
|2, I'E = | g, |&'= |
22,2 = 2" 2'2, 22" = 27
Causal Anti-causal
OZ = u(n), u(n-1) OZ"' = u(-n), u(-n-1)
e = un) ToF = utn
0z

e O e ufn-1)
3 -0z




a=1/ |32 Unshifted combinations P= |
a=2] E?; ((g)) including the origin Fa= 2
a=| a=2
(1) (2)
-| |
I_z f(z‘} = ll‘lﬁ &< 2 E g(?;} = [=27% [&H<2
1" un) [(nzo) (£)" un) |(nz»)
(3) (4)
.| ﬁ —I-l\ I 1= [ -| " y l 12
" utn) |en<) (3)" utn) [(n<1)
(5) (6)
" "' - Rt "' - 2z
4 2 f(z)= |-|§a" 2>+ 2 g@)= 75 [>2
I™ u(-n-1) | ¢(n<o) ()" ul-n-1) | (n<o)
(7) (8)
12 | fm= 2 facrl (272 )1g,@- ZE |eea
I™ u(n-1) |(n21) &) utn-1) [(n=1)




a=| )2 Shifted combinations P = |
a=2 o gy excluding the origin = 2
a=|\ a=2
(1') (2"
(R) | i 1= .| =2\ 5
| I E l‘,}t} = - 2 2= 2 2 %2}81:’- |_22_,£ &H<2
1™ u(n) [ ) (£)"™ utn) [nz o)
(3) (4")
A29| £ | 4 ||| = 2
<I 2 fs(z} - | -1"g" [21>] 2% 33(3) = [-22" 21> 2
I"™u(-n) | ¢n< ) (-i-)""u( n |ene))
(5') (6')
129 F oy £ 2273 £
<I 2 lzti‘) = EFT 2> p 4y gz(‘zjz TS lz}>2
1" u(-n-1) | (n<?o) (3)™u(-n-1) | (n<o)
(7 (8"
= € 1Z2l< | .| \ -
—I—% .FSCZ) - I-12 &< H %3‘ z} - |-§'I£ &1<2
D]tz 1) (L) utn-1) [z 1)







&;>g‘)) Geometric series |
e for unshifted combinations | =  (@-1)32-
(5) (6)
a=| a=2
(1) (2")
P Ffﬂ\ = l 121< )7 i__g (2) = ’y 1Z21<9
Iz\cl l_ E 1 ! z\n} |_2_|a 151 &
1™ u(n) |(nz o) | (£)"™ utn) [(nz o) |«
(1) (2)
|
) = ||_|£ FIRSR c—)%('é) = =27% [#1<21
1" un) |[(nzo) (L) uln) [(n=5s)
(5") (6')
-— E-l . -— _ z-l
e B = EE R 138 o [E>2
1™ u(-n-1) | (n<o)lr (£)™u(-n-1) | cn<o)|-
(5) (0)
3 l-lé.. |2} > |*I a - 2 |21 > 21
e fe= R T
I™ u(-n-1) | (n<Do) ()" u(-n-1) {(n<o)




(7') (8'
(7) (8)

(3') (4")

~—r

Geometric series

for unshifted combinations

zz

- -V

(3) (4)
a=| a=2
(7%) (8")
. - 2 . -
1™u(n-1) | (n2 ) f ()™ vin-n) | ns ) |
(7) (8)
_ |12 | _ 2'%g
e w f,(i)— e 1B - g.(é)— oz (B2
1™ u(n-1) |(n21) &) utn-1) |(n=1)
(3%) (4%)
= » — ;5
R L S A el e gy = T (B2
I™u-n) | cn< ) ()" utn) | en<nf
(3) (4)
3 | ’ a1 I
e w f|(g): BIRFY lz}>| e = g|(?.-} g 121> 2
1" u(-n) |c¢n<)) (£)" u-n) [(n<)




2-HR-V




Case A |z| < 0.5 —
(R-1)2-D)
_ | (o 1)
(2- 102~ \E- z-2 /
Simple Pole Form |
g-1 2-2
Geometric Power Series
Forms | __0o~§
-2 |-0.5%
|2l < | |2l < | |2l < 2
(@ B @J :
- ' u(n) - (&)™ un)

f@)

— I*lu(n)+( )lﬂ (n)

| =2 | =0.c2
(1°) (2')
| 2"
ﬁ.{%} - l - E i£i< i-l | gz{%} = l _2-I£ %%%£2
1™ u(n) |(n20) | (L) utn) [(nz ) |
(1)
I
'F(%} = l l_ Fi 1< ! ! .—“g(é) = =27z !%%‘2
" un)  |(nyo) (£)" ) [(n=>5)




Case B 0.5<|z|] <2 T TR-HE-W
| ~ \
(R-1R-2 /
Simple Pole Form I
z- | g-2
Geometric Power Series
Forms 0.5
|- & |-0-5%
| <|Z| <2 |2l < 2
1™ U(-n-1) -(5)™ un
— g, o5 "
| <|zgl<2a f@&) = + ™ u(-n-1) |+ (£)™un)

(5')
IE(-':‘) = g lzt>1+ = : [ &H<2
2 I- "¢’ =
"™ u(-n-1) | Cn< o). (£)™ u(n) |(n2 o)
(5)
—’ ) |-I ¥ | = = 121e D
flay="— fﬁ S = = a2
I™ u(-n-1) | (n<?o) (L)" un) [(n=o)




Case C 2 < |z

(R-1X2-0)

R-1XR-V) - \ 2-1
Simple Pole Form |
g-|
Geometric Power Series -
Forms g -
| - &
2< |z I <|Z|
1" U(-n-1) (£)™u(-n-1)
—_— E' a4 1 At
2 <zl flay = —F ~ o | ! ™utn-1) —(F)"u(n-1)
(5')
Zlq\ — z" 2t~ |} !"1_1>2
le) = SRS -2 |
1" u(-n-1) | cn< o)l )™ u(-n-1) | ¢n<o)
(5)
EI_\ Il%l l=2 =~ 1 =) I21l~>9
re)=" T |77 l-22 |777
I™ u(-n-1) | ¢(n<o) (L))" ul-n-1) |(n<o)




Laurent Series and z Transform

(-1 X2~V

SN~———

(R-1Xr-V) - | 2-2
I£!<| ‘Fli\ o - | — ade 0.8
' i I-2 B

Laurent Series

- 1™ un)+ () " un)

z Transform

—1™u(-n)+ (&E)™u(-n)

~(4)u(-n)+ 2" u(-n)

i <Elca - £®)

- & N 0.5

| - & I-0.52

Laurent Series

™ u-n-1) [+](F)u(n)

z Transform

1) [+ @) Uen)

(L) u(n-1) + 2™ u(-n)

L1a
)

g L)

9 ¢ |zl
< ~|Zi (t

Y —_—
T I-& | -8

Laurent Series

™ u(-n-1) —=(£)"u(-n-1)

z Transform

1™ u(n-1) —(£y"u(n-1)

(—'!-)'-'u(n—l) + 2" u(n-1)




z’.

—

(&
(2
-0
3




Case A |z| < 0.5

zz

*-1)r-V)

za
(- DHER-V) o
Simple Pole Form 2
-1
Geometric Power Series
Forms g -
| -2 |-0.5%
|Z] < | |Z] < |

|2l < | fe) = - = 1" U + ()" un)
(7%)
Z
e @)= g e S <2
1™u(n-1) | (ns 1) |- )" a0 [ (nz )
(7)
|2 2'2
— & | .ﬁ(?-') = = 1z &<t -2z <2
" u(n-1) [(n>1) (&) un-1) |(n=1)
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Case B 0.5<|z| <2 T T @-DER-Y
R _ (2 \
(- 1)~ o\ % z-2 )
Simple Pole Form 2 22
-1 -1
Geometric Power Series I 2
Forms -
| - I-0.52
| <|2gl<2 | <2l |2l < 2
1™ u(-n-1) (£)"™ un
| < IZI <2 ‘F(z> = Tl- + l g E | u(—n—l) + (Jz-)“"U(n)
(3") (8")
p— ¥ j
f(@)= o (1= 1 vl G5(2) <2
I™u(-n) | ¢n< ) ()™ un-1) [(n2 1)
(3) (8)
c I \: z-li 121 < 9
R R e [ B L e e
1* u(-n) |¢ne)) &) un-1) |[(n=1)




zz

Case C 2 < |z @ Ie-Y
_ ¥ - | ETI
@- 10— \ 31 &-2 )

Simple Pole Form § 22
-1 -1
Geometric Power Series |
Forms 2
| - & |- 2%"
2 <& | < |zl 2< |zl
| " u(-n-1) L) u(-n-1)
_ | _ 2 " n-
2 < flz) = T -2 1" u(-n-1) —(i') u(-n-1)
(3') (4')
c b | |-l 121 (] a y J —_— 2 2
fs{c} = |- |-|Z-. Er21 ‘_%3‘3) = | -2 2" zI> 2
I™u(-n) | cn< ) ()" utn) | en<)
(3) (4)
c \ I |2 | = - P £ = \ |2 |~
ﬁjﬁ)— |‘|'Z" =1 [ ,#ltg):: |-|2'E" Er>2
1" ut-n) [cne) (£)" ut-n) [(n<y)




Laurent Series and z Transform

22

(- I1NR-V)

_ N _ | ETI

(2- DR-V \ 3-1 z-2 )
feh< Ho) = et |—:.rs.
Laurent Series - u(n)+ ("i) " u(n)

z Transform

=™ un)+(E) ™" un)

—(4)"u(-n)+ 2™ u(-n)

I <jzl<2a f@) = ' + —
|- & |-0.5%
Laurent Series 1™ u(-n-1) |+ (';';_‘)”u(n)
-l
z Transform '*?u(n-1) |+ ('zlz') u(-n)

() "u(n-1) + 2™ u(-n)

b )
L

P B-1|
~1T

L1a
1

)
/

2

\¢t

| - &

-2

Laurent Series

1" u(-n-1) —(-%)'”u(-n-l)

z Transform

1™ u(n-1) —(é)"ﬂu(n-l)

(A)"u(n-1) +2™ u(n-1)




flz) = 9@@™")

{1. 23— {1, o5}

Yz) = F+@™")
- Z'i ~0STET
G-Dta-w “ (2-13(2-0-¥)
_! (1 1)
@-nHex-v \ 2-1 z-2 /
Z-I
o
_| (1 R
T-HE'- \z" - | T-2)
( Z 2 ‘)
| — £ | =2 %
(-2 o5
K 2-\ z -0.% )
{ . 0.5 \
\, 2 - - {
Z L (&~ I_)o(s': 0.5) )
—DS'E-_
(&-1)(=-0-9
~ost" ( 2 sz \

(2-1)(T-05)
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