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Geometric Series - a non-unit start term
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Unshifted Geometric Series

fz) f,(2) g2 §,()
Expressions

fez) F(2) 3(2) 3,(2)

(1) 2

f(%} = ||-ll£ <o %(%} = I-lo."z [ZI< & (2)
o uin) |[nzo) (X)" un) {(n=o)

3| g |, 3 L, (4)
N@)= =@ |z 3,@)= 57 [F7e
d u(-n) | (n<l) ()" utn) | (n<)

(5) —I \ o‘la.. 121 ! a 2 az 12} (6)
IL(ZJ = BYTE IZ>& g{c}‘; -0z IZ>06
o" u(-n-1) | (n<?o) (£)" u-n-1) | (n<o)

o ! 8

(7) .ﬁ(z‘): |-(i£ [2H<ol g|{%}= |‘aa§£ [Z2<& (8)

o u(n-1) [n>) (ﬁ)' u(n-1) |[(n=1)




Unshifted Geometric Series
Expressions

PR (n> o) | Z21< o (n> o)
(1) 7 u(n) . u(n) (2)
HEZIN (n< ) 12|> o (n<)
(3) u(-n) u(-n) (4)
u(n-1)
Hibd' (n<Do) 12]> & (n<o)
~(5) u(-n-1) u(-n-1) (6)
1Z]< o Nz ) |ZI<a (n=1)
(Z) u(n-1) u(n—l(8)

e i




Inv(a)

Symm(base)
Inv(a,z) Symm(range)

(1) (2)
a— I 12l< i inv(a) 2 — l N
f(%} - l ‘Ai ITI—W inv(a) %{c} -— |‘d."z [Z1< &
& un) [noe) symm(base) (L) uln) [(n=o)
. .
inv(a,z) rng(-n) symm(range) inv(a,z) rng(-n) symm(rang
3) 4 - (4) o
Z =Y\ - I 121~ 2=l Invia a \ l I2l~> A
& u(n) [cnepy| symmibase) (@)" utn) [¢n<)
(5) (6)
E -y _ 0:|£-. 21> a” inV(a) a -y oz l2 1~ A
! {DJ— |_0:|£-| 2}>-a '—T(a)tﬂ{c}— |‘&Z" E3 I ¢ N
o u(-n-1) | (n<0o) symm{base) (£)" u(-n-1) | (n<o)
hd n
inv(a,z) rng(-n) symm(range) inv(a,z) rng(-n) symm(rang
7 4 (8) o
F {;‘ o a2 12lend inV(a) 2% a-lz A
H\es = -0z Ier< [ inv(a) T%#c}— |-a"£ [ZI< QA
o u(n-1) U\>/|) symm(base) (-5;)' u(n-1) (ngl)




/CR

CR Comp(range)
(1) (2)
SEE— f(%} = ||-ll'E <o ﬂ{%} = I-Ia"z [21< &
o un) |nze) (£)" un) {(n=s)
;2: dual rng(-n)-1 comp(range) }Iz; dual rng(-n)-1 comp(range;
(3) (4)
c <2 — l 2> - P \ — l 121> A
. l£|{c)"‘ -4z’ 2> ‘—gi(_!)— |_Ae-l e
of ul-n) | ¢n<|) (£)" utn) [(n<)
fcr /cr
Ter dual rng(-n)-1 comp(range) —— dual rng(-n) -1 comp(range
(5) (6)
r3 IS 4 = 0.2
e f@) = ez |7 A5 e e L
o u(-n-1) [ (n< o) (£)" u(-n-1) | (n<o)
(7) (8)
a2 ’ ” !
- vF|(2‘)" —az [{E1<0 4%#0-‘— I-aa'z'g 2l<a&
o™ u(n-1) |{n>1) &) un-1) |(n=1)




Inv(z)

Symm(base, range)

(1) (2)
fa)y = L |iz<w q4(2) = T |iz1<a
o' u(n) |[nzoe) (&) un) |(n=o)
inv(z) inv(a) rng(-n) symm(base, range)
(3) . a4
z =\ - I 121~ ¢ -l a LY l I2l~> A
)= T |7 Q@)= Tz [H7e
& un) [ca<) (&)" ut-n) |[(n<1)
(5) (6)
r3 IS B = 0z
f{g): I-(}?E" 2> g(g).—_ oz 2>
a" u(-n-1) | (n<?o) (4)" u(-n-1) |(n<0o)
w7
inv(z) inv(a) rng(-n) symm(base, range
(7) l . (8)
a2 4 oy ! S
.F|(Z‘)=- I~ 0z <o 8|{c)-— I-ao.'z'i ZI<Q&
o u(n-1) [(n2 1) (Z) un-1) |(n=1)




(1')

Left
Shifted

FIRY'N

| -ag

/

N

-}

e T R

‘I—\

I(z)

LI-\

b}t}

P
AN

7

(54

Left
Shifted

2 Right
| -0~£ Shifted

Ll-n\
Ia\&)

i-u
| -a¢’

121> /-l
=20

FI%\
Iz\ J

BN

/a -

@)
- 65

—
[ .

NS

£ £ o \
T (2)

@
EERRN

Ff:\
r\e)

/2 N\

Right
Shifted

&
&I Z—l !

£ 12y
I3\&)

N

/a =

Q
x'z)

(1)
L

o

(5)
o

— 3

ALY

LI-:\




(")
(<

Left
Shifted

121 < A
Tl W

| -a'%

/7;/

] &

[a «

RN

*a_)

3

=

(2)
2t"7

Shi

| —a2™

g(2)

PN

*a_)

121> a4
K3 B SN

3,2




Shifted Geometric Series

Expressions

f(z) fi(2) 9,02) 342
f(z) fy2) 3,02) 3,(2)

(1') (2"
F".'l\ — a 12} 7 % £\ — 0:| 121<n
\g) = I —az [T AT) = —02 &<
o™ u(n) |(nz o) (ﬁ) "™ un) [(nz o)
(3 (@)
c 0:' =21 -] A y ) § - A 12110
'FB{%} = | -5z 2, 33(3) = | -02" E=) IEiA
o™u(-n) |(n<) (Z)"utn) | ¢ne)
(5') (6)
r3 Z' 4 a Z'
lﬁz{%} = I -ag 2{>a %Em:—wm
o™ u(-n-1) | (n<o) (£)™u(-n-1) | ¢n<o)
(77°) (8")
E - =2 = 121<n
(@)= =5 [izi<o 3s(2) e i
o™ u(n-1) [ |) (F)"™ un-1) [nz 1)




Shifted Geometric Series

Expressions

f(z) fi(2) 9,3) 352
f(2) fy2) 3,02) 3,(2)

(1% (2")
f(z) = . [&H<o 9.(2)= o [&< O
2, | -az 2 |‘a-|£
o™ u(n) | (N2 o) ()™ utn) [(nz o)
(5') (6")
-I LY z" 2t~ A 0 LY z. 21> a
(@)= Gz Riva 94 (3)= oz |17
o™ u(-n-1) | (n<o) (£)™u(-n-1) [ ¢(n<o)
(3) (@)
e O:I 12| - A Loy \ — A 12 1~>7
fs{%} — l _o:|E.| l?:l?(k 33(3) = l _az.. &0
o™ u(-n) | ¢n< ) (F)"un) | en<c)
7") (8')
fi@ = =g jei<a 32y = o [1E<e
o™ u(n-1) [(nx 1) (X)) utn-1) [ (nz )




l21<a (n> o) FIRN (n> o)
(1') u(n) un)  (2')
121> o (n< ) 121> a (n<)
<3I> u(-n) u(-n) (4|)
*—o—0—0 # oo o o e e e e ¢t e e e e
HEN (n<o) HEXA (n<o)
(5") u(-n-1) u(-n-1) (6")
e e e e t e e e e %
12]< o (hz 1) |21< 0 (n=1)
(7Y | u(n-1) u(n-1)(8")




(2°)

1 2}l< A inV(a) £\ — 0:| 1Z21< O
I (o (@) f%z\w = oz &<
(nz o) | symm(base) (ﬁ)"" u(n) [(nz o)
.
inv(a,z) inv(a,z)
(4§
121~ »,-l inV(a) A Pon § = A 121~ 7
e | U .. - -t I3 I Y
o inv(a) ﬂs(i) | -0%
o™ U (-n) cn< ) symm(base) (ﬁ)""u(—n) (n< )
(6°)
l?.!?&.' > an(a) ] MM
Inv(a)
(n<o)| symm(base) (£)™u(n-1) | cneo)
.
inv(a,z) inv(a,z)
(8) o
z<a | V@) 1g (a) = e LR
inv(a)
o™u(n-1)[(n> 1) | symm(base) (X)) un-1) | nz )




(1) (2')
'F(:‘l\ - 4 2] < o % (2 = iy L21<A
= ) | -0z Ier<w < a2\ %) 02 Ier<w
o™ un) |(nz o) ()™ utn) [(nz o)
ler | qual fcr |
=~ | dual rng(-n)-1 comp(range) 7or- dual  rng(-n) -1 comp(range
71 (5|) (4|)
= e - "
| Fs@) = Tz [P w942 = Tz [F7a
oa™u(-n) [¢n<)) (X)™uln) [ene)
_ﬁ: dual rng(-n)-1 comp(range) I{:: dual rng(-n)-1 comp(ranc
(57) (6')
El:\ - 'E-._ 2l>a -g (2)= € [2]>a
@ lz\ [~ l -d‘E' -2 z\ &) l _az-l
g™ u(-n-1) | (n<o) ()™ u(-n-1) | cn<o)
(7') (8"
.F3(2) = £ [z }<od {2y = Z L21< o
’ I-ag [IE=& 3(2) e [
o™ u(n-1) | (n2|) (X)) un-1) [ (nz )




+H |

L(3) = |-aa.z &< %z(‘é) = l_a(:_,% FEH<o
o™ u(n) |(nz o) (&)™ utn) [(nz0)
« p
. inv(z) &
3 (4')
- -1 ‘ .
F’ﬂ\— & 121> " Pon & — L 121>
Ia\& ) — |-0:|£-. =N gs(ij—' l-o*a-. Ll Nl 7N
o™ u(-n) | ¢n<l) (%)™'utn) | ¢n<)
(6')
Z' - Y. Z
o |17 = T |
o™ u(-n-1) | (n<o) (£)™u(-n-1) [ ¢n<o)
w 7
inv(z) <&
” 4(8")
E— 12tend g 2y = Z LZ21< A
| -2 IEr<® 3le) |-0:"E Ier<&

o™ u(n-1) | (nx|) (F)"™ un-1) | Inx 1)













