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Combinations of a and z
-- common ratio in a geometric series
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the same formula,
different representations Geometric Series
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two equivalent representations

of geometric series




the same formula
with different ROCs

different Geometric Series
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geometric series

geometric series

a unit term
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the same formula
with different ROCs

different Geometric Series

common ratio
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geometric series

geometric series

a unit term

a non-unit term

non-shifted range

shifted range

u(n), u(-n)

u(n-1), u(-n-1)




Geometric Power Series Property (1)

Each representation has it own ROC

(Region of Convergence)
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Geometric Power Series Property (2)

Starting terms
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Geometric Power Series Property (3)

Complementary Ranges
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Geometric Power Series Property (4)
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Geometric Power Series Property (5)
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A Common Ratio and a Exponent
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A Common Ratio and a Default Range
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A Common Ratio and a Symmetric Range
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A Common Ratio and a Complementary Range
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Common Ratio and ROC
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Common Ratio and ROC
ordered by complementary relation
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Common Ratio and ROC

ordered by shift relation
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Geometric Series Combinations (1)

* inverted relation is ignored
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Shift Relations of Ranges

Right Shifted Range Relation

causal
u(n) n=0 n=1 n=2 n=3
causal
u(n-1) right shifted range =t =z = et 1
Left Shifted Range Relation
anti-causal

in=—3 n=-2 n=-1 n=0
u(-n)

anti-causal
U(-n-l) A L T A U left shifted range




Complementary Relations of Ranges

Complementary Range Relation

causal
u(n) n=0 n=1 n=2 n=3 T
anti-causal
U(-n-l) A L R left shifted range

Complementary Range Relation

causal

right shifted range

n=3

n=4

anti-causal

n=-2

n=-1

n=0




a % -0z &<
-1
alﬁlz@ If;li.. 2> o
a@E@ I_L—qz_, |E|70:|
-1
a % I—(l+z lzl <o
| <
aglz oz <o
-1
0 E@ —E 1za
a %E] I—Iaz* l2l>a
-1
Pz || e

[Complementary Range & Inverted Relation]

* inverted relation is ignored

W+ 02«02+ ..

a’

WE'+ X+’ 23+ -

N [N\

a® u(-n-1)

K&+ Q0T +ar2% .
a’ u(-n)

|
\

K+ R+ 2+
0_“

|
\

R+ X 02 \

-N '\
0N
WE+ RT Rt \

-N ——
O u(-n-1)

(NS, R S ) W Sl S

Q:ﬂ

/
|

0\"'8\ 1 a—lzl+0\'325+'..
-N
X" un)

/
|




[Shifted Range Relation]
* inverted relation is ignored
| Z1< 2+ g s a2y /
A& BT —
4z 2} < o KR + R+ 2 - /
l_ az ISTNW . /(
a’ u(n-1)
e _'—H 121> & K2+ XT w02y '/
ﬂ I-0'% a uin) —
ﬁ@ aZ' O (NN A (i S /
-2 a® u(-n-1) :
[=1] | 1Z]< o RR + 2 v 2% -
—_— -0 R -n —
0 & B o o
R | o'z 2l A 0RO
u % |- 0% o™ u(n-1) —
[=}] I 12]> G NEAE T AR -
A % -4z 0" uln) —
ﬂ [=1] 0E L. NE TR 2
] -1 IcTr7z W
% | -ag A" u(-n-1)




each formula has two geometric series
- two common ratios with inversed relation
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each common ratio is associated with
2 different sequences (represenations)
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Shifting Geometric Power Series Property (1)
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Shifting Geometric Power Series Property (2)
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Shifting Geometric Power Series Property (3)
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Shifting Geometric Power Series Property (5)
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Shifting exponential functions
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Shifting of a Range
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Left Shifting Sequences
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Right Shifting Sequences
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Making Shifted Sequences

making left shifted sequences

causal

anti-causal

the same set of slots

the same set of slots

left shifted set of samples
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making right shifted sequences
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Making Shifted Sequences

making left shifted sequences
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Two Types of Left-Shifted Causal Sequences

ithe same fixed slots left-shift samples
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Two Types of Left-Shifted Anti-Causal Sequences
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Two Types of Right-Shifted Causal Sequences
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right shift post-samples
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U(N-1 )i (f\)\ a\\a \\0\
u ( n_ 1 ) < n=1 n=2 n=3 n=4 O\° \ A’ az a;
a" o A - o | & J at the same set of slots
n-=1l 0 ) 2 | .3 : -
a oA A | a A right shifted set of samples
right-shifted sequence (I)
right shift post-slot fixed samples
u ( n ) n=0 n=1 n=2 n=3 <a0> al a). aa
u(n_l) a| =1 n=2 n=3 n=4 A° al aA* 0\3
n 2=
0. Ao\r\ O\l\ 7 o’ \\ right shifted set of slots
N=1I N 2
a o A a' A a’ the same set of samples
right-shifted sequence (Il)




Two Types of Right-Shifted Anti-Causal Sequence

the same fixed slots right shift post samples
- n=-3 n=-2 n=-1 n=0 -3
u(-n) SNESNEND
u(_n) n=-3 n=-2 n=-1 n=0 At \ a’ N a \
n -3 -2 < o
a a a Al QA the same set of slots
an - ot a* a’ N a’ right shifted set of samples
right-shifted sequence (I)
left shift pre-slot fixed samples
u (_n_l n=-4 n=-3 n=-2 n=-1 0\"{- a' a"’. (O\")
u (_n) n=-3 n=-2 n=-1 n=0 A-'l- a—! a—:_ P
a’ Al a3 ar|] X right shifted set of slots
an - At a3 \6{' o' the same set of samples
right-shifted sequence (ll)













