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Decoding Geometric Series
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Symmetric exponents and symmetric ranges
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Decoding examples
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Geometric sequence cases - (1) CR view
inverse power, symmetric range relations
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Geometric sequence cases - (1) CR view

complementary range relations
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Geometric sequence cases - (1) CR view
Shifting relations
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Geometric sequence cases - (1) CR view
Shifting relations
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Geometric sequence cases - (2) Exponent view
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Geometric sequence cases - (3) Range view
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Inverse Power Relations
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Symmetric and Complementary Relations
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same power, symmetric range

(1) (2) (3) (4)

0.¢ g 6

' gl 4R
(5) (6) (7) (8)
Complementary range relations D.!D-! multiply
 J—
same power, complementrange |:| |:|

(1) (2) (3) (4)

'z .

0.¢

a'2

(7)




A unit starting

origin including

(1: | a" un) (2{) o a™ un)
|- a2 I- o'z
(3) | -a" u(-n) |(4) | -a™" u(-n)
- ~ 1-ag!
1" u(n) a™ un)
\\
ar-u-n) a~"ui-n)




A CR starting
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Symmetric Range Types
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Complementary Range Types ®
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Symmetric Range Relations

- CR view
same power, symmetric range
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Complementary Range Relations
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same power, complementrange
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Symmetric Range Relations
- CR & Range view
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Complementary Range Relations

- CR & Range view

same power, complementrange
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symmetric
pair
ordering
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Exponent Exponent
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Three types of orderings
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Multiplying 4 or Q™'
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Shifting Geometric Sequences

Shifting Exponent only

Shifting Exponent & Range
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Shifting Geometric Series (2) negative exponent
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Shifting Geometric Series

(1) Series view - positive exponent
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Shifting Geometric Series
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Shifting Geometric Series
(3) Exponent view (postive, negative exponents)
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Shifting Geometric Series
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Shifting Geometric Series by *a or/a
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Shifting Geometric Series by *z or/z
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(1) 62 aj<oa] Dt & jzi<ar | A" uln)
— I-az a"u(n-1) &7 -0z
(7) | n < n-1
» Z 2 < g n-1
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by multiplying Zor 2~ Assumea > 1 -
(L)a™ u(n) z = A" uln-1)
(2) @™ u(n) 2 = @™ uln-1)
(3)a"™ u(-n) iz <= a™ u(-n-1)
(4) @™ u(-n) z & a&"' u(-n-1)
(5)@a” u(-n-1)  *z = A" ul(n)
6)a™" u-n-1) 2z = a™ u(n)
(7) a™ w1 1z & at' un)
8)a™un-1l) 1z & a™ un)
row major ordering
(1) [ (2) *z | *z = [=
(3)1(4) /z | /z = | &=
(5)](6) 7 | *z = |=
(7)1 (8) 1z | /z & | &
complementary pair ordering
(1)](2) *z | *z = |=
G)[6)] [=z]=] [=]=
(3)] (4) 1z | 1z pumy =
(7)1 (8) /z]| Iz & | &
butterfly pair ordering
(1) [ (2) *z | *z = | =
(7) 1(8) [z | /z = | &
(5) 1(6) *z | *z = | =
(3) 1(4) 1z | /z ol R




A= B LI e~

(& 5

/z

(8) /z &

/a
*a
/a

7
/a
*z
*a

*Z /R
(7). A"l 1) /\ A0 a1 ey AT e a™ (n-1)

bt

(6) a"u(-n-1)
— (2)/a =

Y7

2) aumn)
(o) &—u{h=1)

\=7 -~

[ |
oL

A

aﬂ#lu(_n__l )

at'uin)

(7) |z &=

*a
/a
*a
[z
*z
/a
/z
*z
/a

= (1) *z =

*a

Vs LLERT n 1)

] Ul
a” u(-n)

(1) a"uin)
) &—uih—1
« (1) *a =

(5)

(3)

(8) *a —>

= (2) *z

(7) /a =>

(4) [z &

*z
*z

|z
*z

/a
\ /2

/a

/a

*a

€ (6)/a =

*a

(3) /z &

*a
/z
*z
/a
*a
/z
*z
/a
*a
/z
/ R
/a

& (5) *a =




«—L*a= (7)/z & € 2)/a= (8)/z &
=>1)*z = (7)/a =» =(2)*z = (8)*a =
< @3)/z= (5)%a ¢ & [@4)/z = (6)/a &
= 3)/a= B)*2 =>= =—=>M@4)*a = (6)*2 =
row major ordering

(1) *a, fz = «—(2) /a ¥z =
—(3) /a \l/z & —(4) *a )\l /z &
(5 *faft*z = «—(6) /a N*z =
— (7) /a !\ ]z & — (8) *a 1\ jz &
complementary pair ordering

(1) *g ,fz = < (2) /a,;*z =
<« (5) *a \[*z = €« 6) /a) *z =
—>(3) /a [z &= —> (4) *a [Z ¢=
—(7) /a )z < — (8) *all /z &<
butterfly pair ordering

«— (1) *a U*z = «— (2) /a X*z =
—(7) /a7 /7 & — (8) *a " /z &
« (5) fa "7 = « (6) /a _*7 =
—»(3) 77 < — (4) *a 7




Assume a > 1

(1)
(7) Z.. un) _ rae gt
(5) 4n u(n-1) la—= a™' o
(3) a u(-n-1)  *fae a"* o
(2) a_,, u(-n) /a—)an-ll Hn-1)
@ " : o e a_n u(-n)
(6) a_,, u(n-1) *a=— a-n:' o)
(4) a,,, u(-n-1) /a€= a"": o
A u(-n) *a= z
a u(-n)
2" uln)
2" u(n-1) 2
2" u(-n-1) T
o 204 y(-n-1)
@™ u(n) e
@™ uln-1) O
(™ u(-n-1) e
@)™ u(-n) e
)™ u(-
n)
(-T-n u(n-1) (‘T‘)“" o
e un) e i
A" utn) B o
) z)n=' u(-n)
R 2-0= (y(n)
2-: u(-n-1) 2
2 2" u(-n-1)
2P+ (-n)




Complement U(n) (1) (2)
Type | ten-1) (5) (6)
Complement u(-n) (3) (4) ;C;IiT'l‘Plementary
Typell un-1)  (7) (8) ordering
(1) a Z n a-17 a—n
(5) a-lz-1 n 3 7-1 a_n
(3) aiz* a 371 g "
(7) a Z an a-lz a_n
(1) az *a alz la
(5) alz?! *a a z' Ja
(3) az! la a 71 *a
(1) a 2z *Z a-lz *Z
(5) alz' %z a zl! %z
(3) atz? /Z a z1 /Z




Geometric Series Combinations

complementary
pair
ordering
(1) (2)
Unit ' PPN - PLEEERT A=A l 121le A [ARW WA
| -0z IZlI<K” ooty -0 er<a \o)  uiny)
d%-' '3" - - n [ o~ T\ 0.2" 121> 74 (-L>" ||< al |>
non-unit |-ag" 7% a uEL I-az’ 5177 \
(5) (6)
(3) (4)
unit | »
mEE et -4 ukn) = l—laz" let> o ={&)ut-n)
az IzlL< o’ ﬂ. ridn_1) O:.E 2l (L\" [~ T\
non-unit I-az AL gz EI<o |\ uln=i)
(7) (8)
Positive | Negati €
Exponent
—E
Complement | u(n) (1) (2)
Tvpel ut-n-1) | (5) (6)
Complement u(-n) (3) (4)




Shifted Combinations complementary
(I) by scaling *a /a ordering
(1) *a (2) /a
a ' ant o / a’ NP (1A,
| -02 [Z<aC o ulmn) —az  |EI<Q (z) uln)

g o ) .t L , 1\ Z' . (LA 9\
gz '“7w| o uln-1) i~ |El7a [ =\x) ul=n-1)
(5) *a (6) /a
(3) /a (4) *a

« 21> 6 -0 u(-n) o AR I 4 A Lo Y 2R
-z | gz & \oo/ut=r)
Z lz_l(‘v-l G‘.-.llln_-l\ Z I2l.~ A ( n= _
-0z o tht=17) | —0°2 <& \ﬂ—bf(‘ﬂ%
(7) /a (8) *a
Positive
Exponent
Complement | (1) u(n) (2) un) *a u(n) /a u(n)
Type (5) ut-n-1)| (6) uen-n | ¥*a uen-1) | /@ u(-n-1)
Complement (3) u(-n) (4) u(-n) /@ u(-n) *a u(-n)
Type i (7) utn-1) | (8) um-n) || /@ u-1) | *A un-1)




Shifted Combinations
(1) by scaling *z /z

complementary
pair
ordering

(1) *z (2) *z
£ 2<o o u{n-1) £ izt<a | (&) uln-1)
—ag |EI<O ! —az_  (EI=4 &) th-1)
a" =1 n-1
——1z>o o u=n) _0. T (&> @& -(l) u (=)
| -a% |- 0.2 o (=n)
(5) *z (6) *z
(3) /2 (4) /z
Z-. |1i\f|'| n+l ,,/_,,‘_1 \ E-' I e {_L n+
e u(-N-1) oz 70 (&) ul-n-1)
- 0.2 &t N (93 air) | -0 <O \
(/) Iz (8) /z
Positive
Exponent
Complement | (1) u(n) (2) u(n) *Z u(n-1) | 2 u(n-1)
ypel (5) uen-n | (6) uen-n ] ¥z wem) | *2 uen)
Complement (3) un) (4) u(n) /Z u(n-1)] /Z u(-n-1)
Type |l (7) utn-1) | (8) un-n) || /2 um) /Z  un)




*a

*a

w-n-11

L= f Rt i = |

ey il on-11

o) u—1Ti—17]

[z
*z

A
SINRN|

/z
*z

H-ufn}

{3

h |

r
ui-1r]

/a

h |

3y uf=n]

£ =~

un=41]

/a

(7rutn=1]

d

w-n-11

L= F Rt i = |

/a

/z

B -n-11

Y
SInin

/a

o117

(N 11 ln]
(TG IRRN

*z

*z

£ A\ F 3
AJuL-rrj

P
ui-1r]

urn=1]

(N1 flnm_1]
o) upir=4i]

*a

butterfly

Dair
F“ll

ordering

(1)

u(n)

(7)
(5)

u(n-1)

u(-n-1)

(3)

u(-n)

Anti-

Causal

2
s o
Q£
| .
m.w.m
o
.W,nu.o
e
(1))
20
= O~
ol
(o)}
< L
=)
o
P
p(
O %
[« W T}




T - —
—~ i ™ fan
£ ¢ & -
z P D <
SR A
s S S <
NV a\/*
o o o My
—_
A~ —

—~ —II— —l \”
T - < &
= N N— —
5 > it

c [ P (3 (-
6 ' ® .
N3 N3 N3 )
—~ — —~ —_
N (e 0] (o) <t
N’ N A N
Py —~
L i —~
~~ 1 — nH
£ £ 15 <
D b = =)
s 3 : I
[ [ c c
3 3 N 3
N N N
a\/+ =N/
o < o <
Iy —
7 lan! —
-~ T ¢ e
« (- T L
N = N —
b 5 5 3
< 3 c c
3 3 3 3
—_ —_ —~ —~
i M~ (p)] on
N A A~ N’




n ()uln] <2 ] (5)uln1]<2
( \ / >< ) N
/
*Z k
(7)uln-11< uln-11  (3) uf-n] £—> y[-n]
(1) *a (1) *a
| ——— . . o u(n) ofﬂu(n)
- [ZI<W\”
| -4z | —a2 (05, a, &%, ) (&, o, o7 )
oz a" u(n-1) o™ u(n-1)
lzl < 9-| E |31 PR |
| -2 | -2 = (R, a, 08, ) (0\“3 al, o, )
(7) /a (7) /a
(1) *z (1) *z
i< L o" u(n) o™ u(n-1)
l_ = - ITIT QA
a2 I-az (00,0, a, ) (a, at, 02, )
| 02 g a 1< 0 o' u(n-1) o™ u(n)
(lZ l_ &Z (0\',0. 0@) ) (N, Q"J 01, )
(7) /z (7) /z
(5) *a (5) *a
g g -o u(-n-1) - o™ u(-n-1)
T &2 T & >o
| -ag . |-ag HENETE T 1T R ST
| kt>a— & zt>-&! -4 utn) - o uln)
szt | _ -t 1ELZ
| - 6% | -2 (R (& ® &)
(3) /a (3) /a
(5) *z (5) *2
A5
B LAREIRE PR mot utn-) ™ utn)
0% I-a'Z S L L L 1L
, @ 6, 0) (-, ®, o o)
I—(lx-- - RI>a [ Z-'.. - > - o un) -d™ u(n-1)
B £ v RCRIETE I S I TR T
(3) /z (3)
/z
butterfly
pair
ordering




ul-n-1]
ul-n]

/a
[z
*z
/a
(&)™ v

(&)™ un-1)

*a
*z

R o o
2 2

(&)™ un)

_(
*a
*z

~(&)" utn)
(%)™ un)

~ (&)™ utn-1)

/z
/a

*a

(6) u[-n-11]
(4)ul-n]
(&) um

(2)

e
—4s
s

(ﬁ)" u(n-1)

(8)
(2)

-5,
4
s

0\'.\ o\l o\o )
3 J J

()" u(n-1)

- (%) u(-n-1)
-(§)" utn)

(8)
(6)
(4)
(6)

uln]
uln-1]

)" u(-n-1)

)

~(

/z
|Z21l<
<o

*a

(8)u[n-1]
/a

(2) uln]

| -a'2

121< - A
SIS W
[ N, |
ITI= QA

I-a'2

*a
*z

14

Izl< A
Er<s&
21> o

rcirs

|- a2
| - 0%

/z

/a
*a
*z

|Z2l<
ITI™WAW

N

(2)

| -a'2

12l A
ITI= QA

I-a'2

(8)
(2)

|Z2l> A4
cr-—«

I-aZ

121< G
LE=3 Y
L ZLS 7
TCTr7 O\

2
|- %
ag!

| -ag’

| —-a2™

(8)
(6)
(4)
(6)

21> 4
cr-—w

a0z’
-0z

O\-ﬂ

r

/2

butterfly

ordering

@

pati

REEES

(4)

Izl a
K3 B Y

Z—l
l2t>-a
-0
/z

-4

(4)




< ey BN
= N T \,m A — o T
© \ N « L - 3
o Yy + = £ C - -
5 LI == 53 | 5| 5| F
- . R T
- = T 0 DY < :
o & wof [ <|% | % ¥ w008 0B
E=3 =S | | [
oM o A F — .
VUao © © © © N
~ ~ | ¥ | * N * N *
o © ) L
< < 4Q AM *
' N N Vv
N W ™ ™ -
hiad = ®r Liad —~ —
' _—
. t | E|l g | ¢
~w - 472 (YY) Y Nap N ~ <~
T W N 5 5 »]
—= | 37 —|$ | <7 ¢ IR ¢
- - — — ] N ] S
g |~ —~
6 8 —~ —~ ~~ T~
N SN = 3 ® & %
9 % % 5 =~ | 3
v | b N A = i i (3
_t P W ™ E E 3 <
% T T T D ) 5 )
LY o b ~w < S S
e - ._& _ =l << (N 3
— — I I
n L 1
a _ a a a N N N
.flb ¥ ¥ I~ | ~ o N * | o - X * .
- * I =
© 2 X 2 T |
> y n N v
= | = B | @ S - L
e E T c c
% £ lvll\ Il_\ Ill\
LM W | 1, ¥ ™ - 5 5 5 3
a G — _a .ﬂs | — .a M a < c c c
S ! _ _ _ I3 3 S 3
— —_ - B — . -~ ~
v u | LN ™M | N~ H ™~ LN N
S | N N— N N— N
@) Q
O @)
& &
o o
- -
o o
O O




complementary

pair
ordering

/a

)"™u(-n-1)

a3

~(

- ()" u(-n-1)

o u(n)

u(-n-1)

- g

Scale by a
2. Sequences

- o u(-n-1)

Comp.ROC

U\1'1I—417)
u{=-n=1I)
N\

o1ty
a™' ul-n)

N=N=' i (n)
-t o 1

)n-u U(—n)
(@™ u(n-1)

~(

/a
Iz
*z
/z
*z

/a
*a
/a

) u(n-1)
\=ANEY/
L
a uln-1)
c—ut=n)

n-ﬂ

a"ul-n-1)

~&)" u(-n)
a""in)

VS

ey
Ao AY
\O)
(&)
\U) %=
(4)
)

(2)

(-n)
oty
=1}
a7y

a\ry

u(n-1)
n"*" . (n)
A
a."". -n-1)
N (on)

/a
-1
-0 U
n-
/a
*a
/z
*z
/a
*a
/z
*z
/a

(-n)

o u(n-1)

a’u(n)

Vs LR
Hon-_1)\

" ul-n)

7)) & un=-1)

(1)

\4)

{7\

(E\ N,
5)ra"u{-n-1)
(3)

\“] A

Comp.ROC



= .
& —~ | s
£ . 1
m (o)) |_3aa la ..m ”za \.nul _”_H ﬂ“ G
m .m I_...Ql 1& % |_a IhW (hn\ (o n_
o = . ) 3 | | i :
gr0 . ~ +3 : ;| i ]
;. 5 = s ; € <
S S <
m _ c O !
~ ¥ ©
¥*
—~ Z Z
: — |\ A
: s o a a a
s — ) ) *
48 s . ”
~ w lm .
la a 3. j —
% . 5] —s o 7 4
0 . ’ . —_
—s . " I_N Ih...\ n_H n_n L
| 1 “m II . N N
— . | n |u U l
: S | p ]
2 _ || ~ |_ | ﬂ ﬂ
6 ~—— —_ aﬂ | |
st —~ —_
< S —~
- - ) @® Q@ I
H ° Nt
s "™ A
n o> =S - : T3
—s J < : E g
% A i 8 % = = : <
_— S —I% ) N i 7 > E
o - J =S S : : ) |
S : , n | l
o X T fs| T - a
* ! ©
- — ol =X ¥ |lo = ®
-~~~ i * / a a
> w : 3 - A | /
a | , N
of 1|5 [F I3
-~ > x g i :
© N ~ | A ._ , 4+ 7| T |9
h) <> EY Za : = nl n
& § o& . A /U\ I.W (u\ K
— ~~—~ ~/ i la S |. ”U U
3 - _ gy l\_ ~ ﬂw nﬂw < c
= i m = 3 | 4
C ~ > —n” — —~
m . a7 T w @
O e
~ o
g o
£ £
S o
(@)




> ~ | F | 7T | &
£ s £ £ 3
9 7 P b 2|
2 - T
] ]
- s < 3 S
Q
£xd
O M o
UQao ) N - N .v_¢/_ N ww/_
o © o My
© c O ©
S~
=l N
T | E |5 | ¢
5 5 =1 5
I : mw ; ma
\ N4 S N
4 8 ~ ~— ~— ~
(2\ 16\ ~— ~—
ﬂ“/_ _I_._ -
T £ 5 £
P l“u - lnu
- ] - ]
3 c c c
3 3 N 3
N N N
Q * ~ *
© © © ©
.vma %d m m * - * L
n
> C ~ "
. L —~~
0O O T i e g
a R MI”\ /._-I\ =
U o T 5 5 2
— c c c
c O ST 8 @ 09
O - — — | _ o~ _— —_ —_
n <t — LN M N H N~ L0 o
e N | S N N N— ~— ~
Q @)
O O
& &
o o
- -
o (@]
O @)




>
1
2 ——~ o~
g L —H = —~
: T § A o
- _ _ s | £ £ 3
) = —— = + NP >
2 : [ z E o) -
2 T = i m y 3 t ;i
- € N . . . .
g£x3 3 N T ¥R i
k =S
Sas rHaL N
1 /
BE N /N
L C ®© © . ah ;
= < =
: GIE N -
1 u = I— d
=z e -+ I e €
> 3% S| £ |3 |3
\ /||_\a = S nu nu -} D
_ : . c ¢
3 3 N\ )
D )] — N ﬁ\lnl o ) <
o —
S F | 4
—~ | T
| £ 5 |3
5 D = =
. A
c [
b / . 3 3 < <
o 12 G
O c -l =
n E |7
(© |l © i [ag X X
[ c a *
® ., ¥ o 8L 5 | |w IVANERVAND
> L
0O O P
L © p & C G
L — N - !
1 — 1 N A~ =
w O B == < <. 3 -
. < o S 3 9 [ s
T NTe — Sl== SE — “ $ bi
) 1K) S| » - = 0 )
~ Z T | 2 | @
S S
o
4 o
z .
o
g £
(@) (@]




- A o T T
.m [om C - <
] o o = + LD ]
o o[ 212 S [: T s TR R
£ o S L Il £ : . : . &
— . o _w < < <
9 £ | 38 | Nl R g = . . s S
e & — | 1T | »n _ n ¥ ¥
Etg v v $
Ol o
Uao e e % < N N N N
o © o My
*
© ©c | © ©
~
€ s \.._l
x = = |5 =l =
_ = |E £ £ E
] D D
_."-u § < s
[\ S [\ 3
6 ~— N—" ~N— ~N—
) _\.“ rr -~
% LU Ll ~ S— ~ I||\
L L B H D D ) D
()] O 4| = e - 3 3 T
n T T I % c c c [
S N Y A S SR S
o bt
X N N N
LI £ : i | - | SX e | s X e
M| s S| 0 | @ _ S | s © * *
a 1 St ¥ [~ ! S~
n
> C o i —
b p A _.I__ n._I fan
© E £ D =
U - 5 =] 5 >
— G [ 3 nu P [
@ Lu) I I
- ~ e e N . ) — — —~
n o — | T 0 |m S N ) i) a1)
Ss—" N | S S—"
@) Q
@) O
< ::
o o
- -
o o
O Q




>
|
©
: — —~
] & T < ¥
Q c L (= X < = x ¥ i k] .
s . z W | W ~ L [ 3 e e
gro ol 7 o | o SRRE m. s : m
L g t s 8 &8 &8 S
v (o]
\1) m N ﬁ A
n_H 5 N N *
© g c © ) - 2| )
~ 5 ~~ * a ) . *
¥*
_ - 4 =
u z - 7%z
= g ¢ 0 T
“M Iul\ Ih\ N’
B 3 ]
- = < w S S ..u-u
— : ) )i
c — >
N Il o= © g | 2| ¢ |3
© < o D,_\ (o0 (o} r
( N N’ M\
R N . o = F
w0 " S| S - =3 = : i .
I W | W _ 3 > _ _
o ol = | 2 > 3|35 |3
= = Q2 > . l : ] i
o c [ 4 m -
[
m S 3 N ]
o z :
© g | N i
I = © =X ) i
a 7)) * S5 ¥ I~ © © < £ ) aE
/ b
C -
> 2 T
U < P —~
v 2 i e | E1|3
e : c O
~ o 3
c O | _ > | 5 | % |3
O . — x ¢ S S A
= — =1 n n
I~ — 2|l [Am] ~ i i i
~ [N— ™~ _\I.H —HI n) Q)
vy 5 . = g o S
O @)
. o
- :
o a
£ -
S o
(@)




= .
2 < \u < < S
K \ N
) Dt W w ™ £ P T G
m . ® w ™ £ E o <
i, : 3 = &L 5
m. L 0 - 7 bt T .M 193 .w.M : g L |
- s | <|P i _ ¥ | | :
026 1 1 - - ; X )
| N
/ z
~ N * / *
= s )
~ bl ad 1.} il
L [, W E T _H 3
0 Z = : ”
-3 | <¥ R R A 3 5|3 5
il - Y _ § Sl ¢’
S = NS N\ N3 !
< —_ — —
e 3 ' & =
s ~M /M hm T -n
n b — I\ Y E T i <
Q w ™ w M £ - T 3
Q ~N e N 3 _
D - D 5 E=]
) W W 13 : f ) [
5 el M y : d z .
1 [
3 i 5 ._& < ._& 3 S a 3
g ! i
= _ Nl N
N & ) A A
T T )
) ) : : g © | o ©
y m \') M N N s
o) S N W a b
r Lol M (1ol
o D nn . AR
© O < | W 4_% ~ P E ,h_n : :
o . |7 | < s | = L iy P i
wn T a n : .u -
— _ _ i n n
_ ~ S I L3
™ | 7 _\|“I_ —\.I/I —~ —_
3 ST P
O e
. 4
- .
m o
£ £
S (@]
O




= .
> . ——
- - (= 1
n — n — ~ _~
(] C 1 [an — o T o <
: 5 EE S s £l e £
9 £ o =) i k2 5 I
£r9 IR I | ..m b
oM - =< < | | | |
N
2 N X
N
SR - ul \ m
n —— 1
o (_\ n :
£ e - - £ E :
N ~~ hl _ hl \”
| SR P S| 55| 3
— < I | Il\
N l —~ (_m “_lm p nU nlu X
— < | ! — \3 X _ |
a;“ — — ~
o ®© © N
— — — T T
i i s BT E
| _\ n c ﬂ” ._I : :
> = - = kg 5 /nw /nw
Ha T > S w 4u 3 i
[ s ‘ l
) m : < S o :
n N _ S © | a
Q * ~
U h -
z C S~ N *® = 5
O - m AN
y i _ - /
a3 = | Z GHE
| :
Q O > S = = i
o3 D S a e
©c U s < 5 _n : :
ﬁx - i na la n“u /IU\ /...U\ (lu\
2 P — ﬂ . |
N _ R S S s E
N 7 =
5 —_ ~ —~
. _ =~ sl i) n @
R O e
4 o
~ .
m o
£ £
S (@]
(@)




& T
— o T
S | <
: ~ . .~ —
0 ) o o : € T T <
m i} I_Av |_ -Mm N (o - -
- T o , | 5| 5|7
e & % . . s : : P :
£ = [ . : n .. _ |
o® o s : : 5 5 m | |
£yl - . . uw (a Lu (u
~ ~ N N
w\/* VA
— \.l} —~ Lo = d = ’
. s ’s . * *
.lJ NJ - S . \
8 : S |B 7
R s , | g
& | ® 4 t | £ & &
OJ . N N /hU IIW\ I_hl _”
—~ |_.Q . : |_|a il - 7 IIU\
2 \ —_ on | m m n
— [ ]
S s S - = NS N NS !
~ — —~ ——~
N % © oy
J ) \“l ) ) — A~ N
wn N —s ¢ m ¥ 7
~N -~ l) £ 1 ; £
) —s s ) = : i L
D I nl A I”-U\ 5 3 I._\
= s | | s u A
a : .. | : . A a < Q m m
: ; | . . 3 S S S
S—
< .vq — N N r_.\ —
| ¥*
/ z
/ A
N 2 A A
' ~~
- % . % —s :
L % = -
a3 < | R
v | -] A
Qo < | s | c Lt =
, | E < D )
T V) < | s > 2| 52
i S J : N S ‘ ! !
— n
- am]| ' ~ r i
LN M —~ —~ —~ o
. . = ) i) P P
& > \
. &
T .
m o
£ £
S (@)
O




> R " — £
a I 1 1 —
£ | £ £ 3
z 135 ;
g . 3 7 :
() c n. [3 < v
m .W o) N \
O M <
(O] p o \ 2 M N N
N\ /% N * .
o o o *
N N
~
= "
-~ T e —
£ - <4 &L
5 5 > »)
» s o $ S
\ N N3 \3 Q
—~ —~ 8§ » & %
4 8 ~ ~— ~— ~—
N See”
" H -~
€ - | ¢ A3
D i= ./”m Ry
c < F c
3 % / nu Au ﬂ. nu
N N N
N * / *
© N of T | @ s
/ /
N
n
y h —
O O = ™ =
T~ 1 p— g
o O o A RO
=0 P 5 5 n.u
< [
@ 3 < S <3
I — —_ o~ —~
S 4 m N~ — P~ LN o
S—r” S N— N N— N

Comp.ROC

Comp.ROC




> +~ i B «
c — — 5 /.W ~— D
] > -
g i T il S 3 3 3 z
E o £ ] A ¢ g $ %
2 £ > z =z g N 3 S
s = £ = g PN
£Eg 3 N B[
0@ < '
vQao / ._vk % N N N N
o o o MY
N N
~ ~~
c (_\ n_H —._I_ 3 o~
- S| = - C C
mw =|.> ¢ = (n\ 4L
Bl = = =1 5 ]
/ N S NS <
= - SR
S s
5 0F | =
\n.I/ L « n_l
5 ] = D
\ A
S { / nu Au ﬂ. nu
- e\
o) < <= / 4
- — ~ — N N
wn ..u S| o N * | o BN *
N HEAERIEI RN ¢ S F )
S~
n
> L -
i —II— —_—~
O Q = m 2 o
U — = 5 5 5 >
—_— G — 1= c c < c
m < <l e 3 3 NS N
R S — 5|15 —_ — — -~ I~
110 HDN IR & E | 8 o
e N—r
@) (@)
0 0
o o
- -
o o
O O




>
1 S
©
Lm — \“_I
v MJ - w | X =3 i 3 5 3
- 2, : | X - s X - . D
o = T |5 R £ |5~ - _ : ! :
£:3 0| sl AR | T | m + |
s3B! ot L . VARV
N R N I
N ) )
! NN N " /N
. _ n A~ —
|—a [ —~ - —ll_ c
= < X s - n_” T
_ -+ N N~ I|_\
mlu nU nu nuu
- I 3 NS e
—_ |~
2 - — —~ —~ —~
i ~ o< o ) 52 L NJ
Sae” -
t m N Py —~
n 2 o N i —
. L X S < _ - g
O ~ o | O S : E| 2 L
x I_ " - ~N— -y ~
0 : o - D D = )
n | L < : )
o } oL ANC L n v ;
S 3 3 3
3 e /4 e 3
LLI - :
N |*s S P E d
I 1| N Sff = = = "
N . ) ; ) h _ S h o * o o il
> C
O O
a Py —
O « 3 T < G
© = - C t
a G Il\ Il.|\ Iu\ Il_.\
5 O e P D 3
) O _ < |~ i T i i
— TN s <% ~
— —~ _~ —~ —~
x nm _ S Z T P 2
O C N
O
< =
o
: :
@)




>
|
©
.-m Py —
5 o Rk
. E C - I
m . e - 2| o3 o 5 £ = -
5 T | & < || & - @ : i F |
ex9 | = =l m = = - : : : |
- 0 5| 5|7 ) 7 b ; 3 i
Vo . |
N\ /% N
N e \ NN/
! NN S NN
/ ) *
~
—\I—, m
. _ I —_~
B ; G ~ .
= - 3 < 3 T L €
7 ! : I =
>S5 -} - (n.\ = n_“ L
- = n.u -} D
o © < 3 | | |
—
N o < (00 i i 1
N A p
ﬂ\_IH —~ — —
a X N N
(@)
. B i} T -
- 4 —
Vp) ad — c c o - ! _ T
A 22 c 5|53
S x| £ — - T - 3 3
n T c = : : i -
n | n =1 . : u
5 S - c c c c
O T < S 0 [
o a
= —
| N = N N 0 d
< N
> C ) | m
oo = =
v O 5 - |1
r /w\ Py — an) —
p— — T [
© O : 3 2k
U ~ — o G ‘ 5 : -m
1 (_\ n n
W - o —_ |~ > — b i i T
> N M
~— S [N (7 = i3 D
— M~ Lf oh
O C N N
O O
o.. o
o o
£ c
S o
O







