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Shifting a sequence
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Geometric Series (1)
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Geometric Series Form Combinations
with a unit start term
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Geometric Series - a unit start term
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Laurent Series vs. z-Transform
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Geometric Series
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- a unit start term
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Geometric Series - a unit start term
Z-Transform (n - -n)
(1)] . | a4 (2) |
- |—a£ HM + |—a-lz H%léé\
(a®2°+ a'2! ¢+ a*2 + -.-) (a°2°+ o' + &F + ---)
(Fz+ @z r(@z+ ) (@ @2 + @& + )
& u((-n)) |tnzoe) (Z)" u((-n)) |En=»)
(&) u-n) (< 1) a" u(-n) n<l)
(3) l 4| (4) I
- =z [E=«& - 1= | BIZ &
— (@2 + @2 ¢ &+ o) — (@%2°+ a'2? ¢ aTE 4 o)
— (@ + @2+ @+ ) - (@@ v @E )
- & u(-(-n)) | en<l) ~(&Iu(-(-n)) [en<)
- (&) u(n) (n o) -t uln)  |¢nyo)
(1), | (2") | -
(a®2°+ a'z! ¢+ 4?2+ --) (a°2°+ a'2' + &72 + ---)
(e + @2 @2+ ) W2+ @ + @+ )
(LY u((-n)) [enzo) &" u((-n)) [n=e)
a" u(-n) (n<1) (&) u(-n) cn<l)
(3") | (4" I -
- |‘0~Z” HZ—I% = I_a-]z-l !EI%
—(a2°+ &' ¢+ AT+ ) - (a2 @2y A )
(e @7 @+ ) - (@@ @ )
- (@) u(n) [en<n “or ul-tn))  [¢n<i)
- a" u(n) (n=») -(&)"u(n) (n> o)




Geometric Series - a unit start term
Laurent Series vs. z-Transform (n = -n)
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Geometric Series - a non-unit start term
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Geometric Series - a non-unit start term
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Geometric Series - a non-unit start term

Laurent Series vs. z-Transform (n = -n)

5 “ig4 _ -1
B et R L R i § APV B
— (@t T k) C(d R R )
- (@@ @) - @y @ o Fe )
Laurent -a"  u(-n-1) (n<o) - (ﬁ)" u(-n-1) |(n<o)
z-Trans "(ﬁ)" u(n-1) (nz1) - uln-1) |[¢nz1)
7 o -1 -1 8
(7) +|-£ag 12| <0 +I-a:'z 12| <0 (8)
(€2 s o s+ (@2 s o @8 1)
(e @2 + (@2’ + ) (B + @ v @2 + )
Laurent o u(n-1) [<nzl) (é‘)" u(n-1) (nz1)
z-Trans (7'.'\)" u(-n-1) [(n <o) o' u(-n-1) (n<o)
(5" ; e -
|f:zq IH;LG\ - |§f"£" HM 01
_(a s aE ) N S S S
~ (@ + @ + @ + ) (W@ @+ )
Laurent —('_(';:)" u(-n-1) |(n<o) -a" u(-n-1) (n<o)
z-Trans -a" u(n-1) |[nz) ~(&) u(n-1) |¢nzl)
| i g’
R R + 22 | 22 (8
(a2 + a2 + &F + ) (d2+ 08 + &2 + )
(@ + @ @2 + ) (&2 + (@2 ¢ (@2 + )
Laurent (ﬁ)' u(n-1) (nz|) o u(n-1) (nz|)
z-Trans 0" u(-n-l) (n<0) (ﬁ)" u(-n-l) (n<o)




~=-1—-1

(5)
=

(1)
1

(7)

altz?

(3)

a'z

(8)

=1

-1

a-1-

(1)

7
L

a
a

(5")

altz?

(6")

(27)

(77)

(37)

{f A1\

\4

O I\
\O

VA

(e VA

)




(V)]
(-
S IU \_III —Il— T~
) D 3 : : :
a T < InU \n.Hl n_H \m|l L
- S 5 | 5 5| s 3|3
o) ds | = | &= : 2 j ;
5 B |2 M .
O < <
O v | & N R b
T, N , n ; 4 4
m T r P ._m b8 ” A ‘
= : & ¥ um 3 D \'4
N I bl I W ol |
I < < NI, ol 1 ;
n - L —(T = T _ls | s ¥ <
: | 1 I | < T
r 1 [
" O _ _ 1
-
= S —~
a i
P |m \h” ___l — ~T~ A~
O S £l L S 2 e | E :
3 N n” = T —l_l—
S @ ) P 5 | 5 S| 2 L s
Au : . | N—r SN— —
x & ; . . : : !
o | s |5 R | = -
) ( S = : :
2 ¢ I8 | 38 = | 3
cO ~ | 1 _ 1
— ; S s | s _
i i Aol S 2
Q N ~ , | ,. .n
o C = L} -5 i % 5 : v
E ] ] N [T ¢
m 4 % : N 4
o Y| W% f 5|
- i _ S -5 ol
N A K
t 1
o 2 E _
= 5 E : :
[ S W : : m
S = = : . :
5 = 5 E 1k
5 = S s
c | 8
w0




Complemnt ROC Pairs -
Shifted Geometric Series Form Combinations

(S1) / (S5) (S2) / (S6)
0. < \ Z -l v A il | "
| -ag FEl<ad & u(n) I-a'z ITIT% (&)™ uln-1)
E-. 121 + i \ a ! /
LR S u=n=1) —az’ IEI74 &) ut=n)
(S3) / (S57) (54) / (S8)
_L 1zl> o A (2T — o 121> 4 (LA™ ()
—o0z? 7 S S A Ry | gzt =7 \O\/ Uty
| aaz 2l <0 o™ u(n) | E*{ zl<a | (&) u(n-1)
- /N
(S1') / (S5') (S2') / (S6')
A| | Z21 < /i (-l—\n'" L{n) Z t2te A ~N=l ||In__|\
| -0 er<&K \Y/ ¥ o) - 0.2 [2I<Q& o t(h=1)
—E 2o [-@)™ uln-1) Ktz | 0"y
- 0% -0z
(S3') / (S7") (524') / (S8')
£ T Iza [-(F)™ u(-n-1) & 21> ot | = o ul-n)
|- 0% \o) | - &%
« Izl< a6 (L™ L\ Z 12 < A oM uln-1)
|-z ' \O\/ alrr) Er<o ARy




o

Shifted Geometric Series Form Combinations

Complemnt ROC Pairs - Reduced
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