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The Normal Phase Variations of the l6 kc/s Signals

from GBR Observed at College, Alaska, U.S.A.

J. H. Crary and A. C. Murphy

Observations of the normal phase variations of
the 16 kc/s signals radiated from Rugby, U.K., and
received in College, Alaska, U.S.A., are given in the
form of 15-day averages and standard deviations at

5 minute intervals. The relations between the diurnal
phase variations and the diurnal variation in the
percentage of the path in darkness are shown. The
values of the short term phase differences are also
given

.

Key Words: VLF, phase, normal, diurnal, England-Alaska.

1. Introduction

This is the fifth of a series of reports, each of which summarizes
the normal (or undisturbed) behavior of the phase of signals from
various VLF transmitters as observed at particular receiving sites.
This report deals with the reception at College, Alaska (lat. N 64°

51' 36", long. W 1^7° 33' '^8"), of I6 kc/s transmission of GBR, Rugby,
U.K. (lat. N 52° 22' 10", long. ¥1° 11' I5"), a path length of 665I km.

The earlier four reports in this series deal with the reception of
NBA at Frankfurt, Germany [Brady et al., 1963], Maui, Hawaii [Brady et al.

1964a], Boulder, Colorado [Brady et al., 1964b] and College, Alaska
[Crary and Murphy, I965].

It is the purpose of these reports merely to present the reduced
phase data, with a minimum of discussion. The data in these reports
will be used in subsequent papers, each of which will deal with a

specific aspect of the data on all the paths.

2. Data Analysis

All the phase data used in these reports have been taken, reduced,
and presented in a uniform manner as described in the first of the
series [Brady et al., 1963]. Thus tables 1-12 contain monthly phase
averages (AVER) at 5 minute intervals, standard deviations (SDV) , the
number of observations (NO) used in obtaining these quantities, the
quiet average (QAV) , which is the average after values more than one
standard deviation from AVER are discarded, and the number (NO) of values
used in QAV. (A fuller description of these tables is given in the first
note of this series)

.



3. Diurnal Phase Variations

The monthly mean phase changes and standard deviations for 1962,
taken from tables 1-12, are plotted in figtires 1 and 2. The average
diurnal phase change for 1962 is 125°. Because of the annual change
in the diurnal variation of illumination, this value is difficult to
interpret. The maximum diurnal phase change of 315° during the 15-day
periods shown in table 13 occurs from September 25 to October 5.

During this period the illumination should be nearly symmetrical about
the equator and should change from zero to 100'^. According to the mode
theory of VLF propagation [Wait, 1962], this phase change corresponds
to a change in the effective height of the ionosphere along the whole
path of 20.8 km (assuming that the ionosphere is sharply boiinded and
that the mean of the daytime and nighttime heights is 80 km)

.

3.1 Seasonal Variation in Dixirnal Phase Change

The meetn diurnal phase chajige for each 15-day period is listed in

table 13. The seasonal variation in diurnal phase change is plotted in

figure 15 versus the percentage diurnal change in illumination along
the path. The approximately linear relationship between the relative
phase change and the change in illumination is apparent from this figure
although a large amount of scatter is present, especially when the
illumination is changing rapidly. Because of this large amount of
scatter and the rapid variations in ill\jmination that occur along this
path, it was not deemed worthwhile to perform a Fourier analysis of the
seasonal variation in the diurnal height change.

3.2 Variation of Phase with Amount of Illiominated Path

The monthly average phase variation shown in figures 1 and 2 shows

typical superficial dependence on the length of path which is in day-
light [Crombie et al., 1958; Pierce, 1957]. A more detailed examination
of the relationship is given by plotting the diurnal phase changes at

sunrise and sunset, together with variation in the length of illuminated
path (at appropriate heights) at these times. This has been done in

figures .3-1^} which show the sunrise and sunset variations for each 15-day
period for I962. The figures have been drawn so that the maximum diurnal
phase variation of 315° fits the full "percent darkness" scale in each
case.

The calculations of the length of illuminated path were made in the
way described by Brady and Crombie [1964] and Crary [I965]. It is

assumed in these calc-ulations that the screening height of the earth's
atmosphere is 30 km. Sunrise or sunset at the heights of and 80 km
are thus equivalent to solar zenith angles of 90° and 97° •



3.3 Stmrise and Sunset Variations

Figures 3-1^ show that the smooth diurnal phase change follows fairly
closely the percentage of the path in darkness. On a high latitude path,
such as this one, the sunrise and sunset times change very rapidly at

most times of the year. It is therefore difficult to make generaliza-
tions about the details of the time of the phase changes relative to the
percentage of the path in darkness. In general the phase is bracketed
fairly well by the ground and 80 km (or alternatively X = 90 or 97°)
curves

.

k. Phase Stability

It was pointed out in the first paper of this series that both
day-to-day phase stabilities and the phase variations over periods of
time up to an hour or so were of interest. Typical values for the path
being considered have been given in each paper.

The day-to-day standard deviations of phase observed at College are
given at 5 minute intervals for each month of 1962 in tables 1-12, and
are also plotted in figures 1 and 2. Since this is a high latitude path,
the diurnal and seasonal variations in illumination are very rapid. The
time intervals in which maximum darkness or daylight occurs can be very
short in summer or winter, respectively; daylight or darkness does not
always occur under these conditions.

During the hours when the path is completely daylit, the day-to-day
standard deviations have a value of about 10° without any seasonal trend
being apparent. When the path is dark, the day-to-day standard deviations
vary between about 10° and 30° , again without a perceptible seasonal
variation. A change of 1° in phase corresponds to a calculated change in
the effective height of the ionosphere of O.O65 km along the entire path.
If these observed phase changes are considered to occur along the whole
path, they are equivalent to effective height changes of 0.7 km during
the day and 0.7 to 2.1 km during the night.

The method of obtaining the short term phase variations has been
described in the first of this series [Brady et al. , 1963]. Table l4

contains the rms phase differences calculated in this way for intervals
of 10-90 minutes (t) . The data are given for both daytime and nighttime
conditions during each month of I962. As noted in the other papers of
this series, the rms phase differences increase as the time interval T

increases, particularly when T is small. During the summer months there
is also a general tendency for the magnitude of the fluctuations for
small T to be greater at night than during the day. The reverse situa-
tion tends to be true during the winter. There is a tendency for these
characteristics to also be true for large T but there are exceptions to
this. The difference in magnitude between the day and night values
tends to be greater in the summer and for large values of T.

-3-



5 . Acknowledgment

The observations at College, Alaska, were obtained by
Dr. H. F. Bates and Mr. Paul Albee of the Geophysical Institute at the
University of Alaska. The work was supported under Contract CST-7338
of the National Bureau of Standards from the Advanced Research Projects
Agency, Washington, D. C, under Order No. l83j which also supported the
work at NBS.

-4-



6. References

Brady, A. H., and D. D. Crombie (1964), Calculation of simrise and
sunset times at ionospheric heights along a great circle path,
KBS Tech. Note No. 209.

Brady, A. H., A. C, Murphy, and D. D. Crombie (1963) , The normal phase
variations of the I8 kc/s signals from NBA observed at Frankfurt,
Germany, NBS Tech. Note No. 206-1.

Brady, A. H. , A. C. Murphy, and D. D. Crombie (l964a) , The normal phase
variations of the I8 kc/s signals from NBA observed at Maui, Hawaii,
NBS Tech. Note No. 206-2.

Brady, A. H. , A. C. Murphy, and D. D. Crombie ( 1964b ) , The normal phase
variations of the I8 kc/s signals from NBA observed at Boulder,
Colorado, U.S.A., NBS Tech. Note No. 206-3.

Crary, J. H. (1965) , Extension of programs for calculations of great
circle paths and sunrise -sunset times, NBS Tech. Note No. 303-

Crary, J. H. and A. C. Murphy (1965) , The normal phase variations of
the 18 kc/s signals from NBA observed at College, Alaska, U.S.A.,
NBS Tech. Note No. 206-h (to be published).

Crombie, D. D., A. H. Allan, and M. Newman (May I958) , Phase variations
of the 16 kc/s transmission from Rugby as received in New Zealand,
Proc. lEE IO5B, 301-304.

Pierce, J. A. (1957), Intercontinental frequency comparisons by VLF
radio transmission, Proc. IRE 4_5, 794-803.

Wait, J. R. (1962), Electromagnetic waves in stratified media, Pergamon
Press, London.

-5-



3SVHd dO NOIIVIABQ OaVONVlS

K C\J

m vD
OJ O ON

H
OJ o ^

oo <)H ^

tf> <U O
(U 0)

^»- H tiD 1

3
III ^
^ 5=1 O

o t-
-H -P

O
w O

oo 5=!o O TJ

to -p c3

-H ^
> o

CVJo

^

-P 05

'd -
q 03

CSJ <o o3
OJ

o <
c-> -H
OsJ

if "^

oo -H tlO

<o > H
O

«r 1- W
13

X\ -P
III ^ ^•? >5

<3P

K <3 M
<U P

- s <D

Noiivaavi3a 3SVHd do S33a93a

-6-



3SVHd dO NOIIVIABQ adVONVlS

O —I

tuO 0)

PI
•iH

CO

a
o

>

0)

I

!>
1—

I

•-)

XI

XI ;:3

u *-,

m <
X3 -

m

O

to

1—

I

<

S S5
«=»

NOIlVadVlBd 3SVHd dO SBSdOBQ

.5 a;

nJ 0)

> ^
(U

o
CO U

(NJ

-7-



^
LjJ

LlI

OO
I

oc
CD

O
CO
CO
UJ

Li_

o
LlI

UJu
cc

Q

a:

Q

CO
cr

O
X

(Up
rt

a
•H
Ti

o ?H
-p O'~-

>. (L) rJ

g
0)

0)
«\ +3
«
pq S
c5-

05

a X!
o •

C\l ^
y~^ <0
w CTN •H
0) H ^
fl ?
•H «\

H Lf\ flH
Ti •H
•H TJ PH
O § •H
w fn

^—

^

H
w l>i

w ^ (U

fl) crt w

^̂
cri ft

aJ h)
Ti H

s:! cd
Cm G
O

Ti ^
a) •H

^ -d

4J -P g
C a 3
OJ (U ^
O •H

0) w S
P^H S

cri

Ti > >>
h H

Cu <]) ^
-P oj

•—

^

G <D

w •H S
dJ

a >» QJ

•H crt ;c:

H -d -p

Ti Lf> Ch
CD H
+3
-p ^ (U

O bO
^ Ch CtJ

-P
^ !=!

a 4J 0)

o cti

•H ft !h

-P <D
CTl •\ ft
•H crt

fH M 0)

crt w ^
> cd

H -P

<D <; w
V) fl)

nj •\ >^ CD •H
ft

a;

bO

5:1 H
CD H w
0) H
S erf

m
(D

^
w
•H
fe

SS3N><ava iN3Da3d



^

UJ

UJ

OO
I

QQ

CO
en

is:

q:
<Q
Ll_

o
UJ

<

UJo
cr
UJ
d.

Q

< -

cr

Q

a:
z>
oX

fl
o
•H
-P

• a
C\J -H
VD U
a\ 05

«> H >K
PA •N (U

CI Lr\ w
H o3

a ^
() TJ ft

sH
^—

N

05 H
w o5

(L) H fl

G ?H

•H !>. ^H fH -H
o5 t5

'd ^
•H ^ SH rQ P
O (L) S
w fin -H—

'

X
G 05

w o S
w
OJ TJ l>5

a (U H
;^ ?H ^
fn (U 05

cri -P (D

TJ fl >5

l+H O (D

o ^
ra +J

ci; H
w o5 Ch
cti !> O
+3 ^
G (U (U

(D -P W
o a o5

!h •H -P
Q) ^
Ph ;>. (u

05 O
TZl Tj ^
^ (U

S LTN ftH
,^—,. 0)

w ^ rC!

a; O +3
a Ch
•H w
H -c: oj

-p >
Ti d -H
(U ft W
-p
-p •^ o
o o5 w
Ti ^ H

'-—

^

w o5

05

a H OJ^-^
o < -P .

•H o5 ^5
-P •^ £^ 0)

01 (D -H ^
•H M T^ fM
^ CD ^1 :^
01 H O O
> H o

O OJ o
cu o ^
w EH OQ

Ol O 05

^ -P XI
M^

>5 (U ^
f:^ rQ -P O
CTj M O -H
(U ^ ^ ^
>i; «-^ 15

(D

MH

SS3N»yva lN33a3d



X

CL

O

oo
I

CD

CO
CO

q:
<Q

o
LlI

CD<

UJO
a:
UJ
Q-

Q
<

cc

a:

Q

^^'~~~
x III——___^ \ 1 1 1 1 1 1

I^ ^ ^^^^^^ —

—
~^^^-\

—

— \ \^ \ -

_ \ \\ _
1

a— z >v \ \. E
—

-
i \^ X. i

-

_ _

^SV,
^v:;^

- ^^^~~~~~———zr^ —

—

-

in -^
~-———

—

^N
i— \ —

X \
o r \ —

y^^^ .^-^^^^^

^-

r y^ -

- Q / -

O
q: yy \

~ o ^^^ //
—

^
1 -"-""'^''^ >^ E —

- -— -^
=.-—

"^^^"^^^ S -

- C"^""
\ -

- s

_ 3

,

-

- -

V-

1 ^\ ^ ^\
—

i \>N^
E

-

Io
tr
<
5

—
^*^^^^ ^^^

-1

( y,^,^^^

- / / ^^^^''"^ -

-

/.->{^ —

L=Js2^
E

s
-

—

l\ 1 1 1 1 1 r 1 1

—

CO

ID
o
X

c
o
•H
•P
03
•H
?H

• cri

•* C\l >K VD
m CA <uo H w

cd

G •> ^
o
H ft

,.—

^

H
w TJ cd

(U C a
•H

cti

^H H •rH

Td rC
•H CJ ^H ^ 3
O rt
w S •rH

^

—

C ^
w o a
w
QJ ri >)

^
0) H

fH 0) cd
crt +J <U

-d c >»

Cm o (U

O ^
w +3

0) H
hn crt Ch
cd > O
-p ^
C (D 0)

0) +J M
o c cd

u •H -P
0) fU
P^ >5 0)

cd o
TJ TJ u

§ H ft

W ^ A
a> O p
a Ch
•H C/3

H ^ (U

-P !>

T( rt •H
0) ft tiD

-P
+> »\ O
O cri CO

T-i ^ H
w cd

crt

C H (U ^-^
o < -p •

•H cd Ti
+3 *\ C (U

cd (D •rH U
•H bo Tii 5h

^ (U u ^
cri H o o
!> H o

O (D Oo
Eh CO

cd o cd

^ p A
Ph

>. <u 4::

§
^ -P

^
-H

0) S 4:;
:^' K --^ IS

bO
•H

S S S? § S
SS3NMava lN33y3d

10-



<
CL

O
LjJ

_J
_J
oo

I

q:
CD

CO
CO

<Q

O

UJo
or
UJ
a.

<
cc

Q.
<

1
^--'

CO
cc

o
X

o
•H
-P
C^j

•H
^

• Cti

--CVI >
« VD
pq C3N CD

O H w
03

ci -^
O LfA ftH

'--. H
w xi oj

CD fl a
C cti ^
•H HJ

H H -H
TJ

Tj nH
•H -H g
H ^ 3
o ft S
w <; -H
^—^ >cj

fl cti

w O S
w
CD TJ >3
q CD H
f^ oj

05 -P CU

'd a >5
CD

<4-l O CD

O ^
W -p
H

M o5 i+H

03 >• O
-P ^
CH CD CD

CD pi tjD

o si! o3

^ -H P>
CD s:!

ft >3 CD

o3 o
'd 'd ^
iz; CD

03 UA ftH
,—. CD

w ^ ^
CD O P>
a ^
•H ra

H ^ (D

-P >
TZi 03 -H
CD ft bD
+2
P> '^ o
O oJ CO

'd r^ H
-—' ra o3

03

fl H CD ^^
O < +J •

•H o3 Ti
pi --a CD

03 CD -H ^
•H bO TZi

^fn CD ^
03 rH O
> H

O CD

CD O XI
ra

o3 O 03

4:^ P" 4:^

ft
l>3 CD ^

sH ^ p)
03 M
CD P S

•H
^

S K^ IS

VD

CD

P
bO
•H

SS3N>iava iN3Da3d

-11-



g

UJ

o
o
cr
ODo

o
CO
CO
UJ

cr
<

o
UJ

UJ

cr
UJ
a.

o
h-<
cr

cr
3
Q

<

±

ir
=)
o
X

•• s:
0) o
-P -H
o ^S IS

w
fu« • om (Aj -HO VD +3

ON oj

a H -H
o ^

•^ Cti

-^OA >
OT H
OJ (L)

fl Tj W
•H iz; ctiH cd

f̂t
Tj H
•H HH >5 oj

O cti c!
w 2 fs

--^ pi

a -rH

w O tU
w
0) Ti g
a 0) ;:

^ fn S
?H (L) -1-

05 +J X^ a o:

a; e
<+-) o
O >,

w H
OJ H fH
fciD cti 05

05 > 0)

-P ?H >5
C 0)
01 -p (U
o a x\
?H -H -p

ft !>.tn
o5 O

t5 -d .

fl 0)

o5 UA boH 03
"-- -P
w 5h a
(U O
C '•M O
•H ?^

H ^ (UP ft
^5 05

0) ft 0)
-p ^
-p •^+J
O 05

t5 ^ W
-—^ W 0)

o5 >
a H -H
o < bD
•H
4J '^ O
o5 (U W
•H I3DH
in 0) o5^-v
05 H
> H CU Til

O -P 0)
0) O 05 fn

05 O -rH 3^ -P Ti o
ft ^ ^ O

l>3 o o

P 411 oi

S K EH ^

O)

•H

SS3N>(ava lN33d3d

-12.



Q.

LlI

OU
I

cr
CD

en
en
LiJ

:^
tr
<Q

UJ

o
UJ
Q.

cr

cr

Q

1
1 1 1 1 1 1 1 1 ^

1 1 1 ^ /-
~

^7/^^^
"

^i
1 E—

\ ^^ V o
—

— —

/ ^^^..^^^

Q ^"-^-it^
„ 5 ^ \o 1

cc /

o
1

in

~* ~
*^ _

/

\

UJ
23
-3 - 1 -

-
2

-
" 3

O
cr

1

1

V A
1

- V
1

-

—
/
1

1 —

^ -
'

~

cr

O
X

p ^
O O

^-^ ^

^ . flK ai o
pq vD -H
O CTn -p
H n5

O '^ ?H

w
<u

si:

-H
H
ri
•H

w O
w
<D T3

>

w

ft

H

pi

•H

o
w

0) H
W c5

>

-p

•H

>3H

CU«5

-P

<u

o
Jh
(P

C^j O

H

(D

P>
-P
O
tJ A:!

-^— w
05

S H
O <
pi
oJ

•H

03

P
o3

ft (D

CU

w
o3

P>

CU

o

ft

o5

w
CU

>
•H

t>0

CU

H
> H

O
CU o

o
OQ

H
03 ^-N

CU Tli

o3

ft

03

CU

o
p

O O

CU w

GO

CU

•H
(in

SS3N>iava iN33a3d

-13-



^

UJ

o
(_>

I

or
CD

CO
if)

LjJ

tr
<

UJ

o
tr
lij

Q
<

<

<
a:

Q

1 1 1 1 1 1 1 1 1 )

^— ,^

-

_
\\ (I —

- -

i ^^^^~
S

^

- o \

/

-

iT)
\

"" "~

i 1 _
=) 1
-> - 1

Q
-

2
3— O /

a: /

—

— —

— y 1

f
\

\ \

1

-

~

1

1

1

I

-

\

- /
1

-

— —

-

^— ^y
-

~
/^ N^ \ CD

~

~
/_ / _
o23O ^*^

~

a.o 1— 1

1

—

>-
- \

^

-
_i \3 *

—
-3

/
\

\
\I I

- o -

— 3
o 1

1

—

—
1

1

—
— V /
— Y _

- \ -

_

II 1 1 1 1 1 1 1 !

-

to
a:

o

fclD Oj

s «

ON

(L)

fciO

•H

S
SS3N>iava lN33y3d

-14-



^

O
UJ

oo
I

cr
CD
CD

CO

<

UJ
CJ)

cc
Ld

3

^________^
_

I z;:^^^^ -

-

\\ ( I
-

/V^\ \v
^

Q ^^^^~^<^^^"^-~---^—
§ ^'^•ts.^^^'"^

- -
— - 1 —

1-
)

\ :CD —
"-) /

< -
/

-

— \

\

Q
2

^ ~
3
o~ —

Y
j

( \

1

I

- -

1 1 1 1 1 1 1 1 1 \

- 3

OX
-S

- S

C\J

K ON
pq H

o
•H
-P
03

•H
U
a
>

cii

o

ra

H ft

H pS

•H

o3

Ch
O

(D

fc)D

o5

-P

0)

o

ft

TZf

a
03

W

•H
H

-pp
o

O
•H
-P
o3

•H

o3

t>

(U
ra

03

f̂t

(D H
M U
(U o3

P (D

(U

O 0)

W 4J

O

0)

fclO

o3

P>

o

(U

ft

(1)

O -P

ft M
•^ o

o3 ra

w o3

03

H 0) ^-
<; -p •

03 -d
-^ fl (U

OJ ^ P

o
CD O

H O
H

O Oi

-P ^ ^
>> CD ^^ P O
bD O -H
pi s 4:;

OH
(U

M
•H
fin

SSBNMava lN30a3d

-15-



=
1

,-i'- 1

N
1 >--^l 1 1

—
—

cC^^^---^ \
—

\
— \ —

\
—

\ o
—

\ CO

— ^^-.^\y —

^v!>-v^ ^^^--~-^

X -
/^^^^~r'""~~'~~'-_

-
h- ' ^"'^'"*-****«^ —
< Q >c

—

-...____^
q: -

1 s
\

-

UJ LU O ^N
CJ m \

u
_l
_lo

bJ
1-
Q.
UJ
:

\
\
\

~

o to _ ^'-^^ ^,^ _
1 ^y^ ^^^'"^
CD y/^
O -

Q
/ • -

Z — Z / '' / —
o o / y'' /

o / / /
^

CO X ^ /
CO

—
1 / / / ~~

LlI -
\ y^ /' / E -

^ y \ O
cc x" 1 GO

^
< ^-^^ \

1Q ___ —

^

^- -J

LlI

<

UJo
cc
Ld
CL

Q
<

CC

<
q:

Q

- S

s

CO
cc

o

K'

HH

•H

SS3N>iava lN33a3d

-16-



^

Ijjo
UJ
a.

Q

Q

\

^"^ ^ -^^^
-

^^^^N ^^\.
— ^^^-^

^\v
—

-
5 >v \ -

~
cr \\ \ ^

— —

^"X-^^ \^
"

^nT^^-^^^^—
\.«^^^^--r;rtr--^__

—
^~

^"""-..fc^^ ^^^""~^"^"~—--_
^"""^^^-.^ "*" '^"^'

"
~~

CE
^ ———^ ^"^ "

'

LU ' '^'^
mm

OD -^
O ^
H
(_) \O —

\
—

— ^ ^^^ \ -

- y^ ^^^^^\ -

- / y^ /' jc
-

- -

—
^ / / -'

~

o / / '^

\ ^^^'^^^ .y^"'^'^^

=-
'

1 1 1 1 1 1 1 1 1

-

s

O
•H
-P
o5

• •H
CM ^
VD o5

«> cy\ >« H
m 0)

o CN w
Lr\ o5

a H ^
o

Tli

ft

^—

^

C H
w o5 o5

(U a
fl H ^
•H ^H ^ •H

'd
TJ ^
•H o ^H +J 3
O CJ S
w o •H

a o5
w o S
CO

(U t5 >5

^
cu H

^ 0) o5

<g, -p OJ

^
(D

!>>

Ch O CD

o ^
W 4^
H

M oj Ch
05 > O
-P ?H

fl (U (D

(D P W)
1- o fl 05

3 ^ •H +=>

0) S

05

OJ

o

X g Q)

H ft

ra ^ ^
(U O 4^
a Ch
•H W
H ^ (D

-p >^ o5 •H
(P ft bD
-p
-p »\ O
O o5 w
'd ^ H

^- ^ w 05

05

fl H CU-
O < +J •

•H o5 TJ
-P ff\

fl cu

05 (U •H ^
•H bD t5 fn

^ 0) ^
o5 H o O
> H O

O cu oO ^
w H w
05 O o5

^ -P ^
ft • •

>. cu ^
fl ^ +3 O
o5 bD o H
dJ f^ ^ ri^

S K- ;s

OlH
0)

fn
:=i

M
•H"

fe

CD UTS rO CVJ

SS3N>iyva lN33d3d

-17-



UJ ^
CD \

< /

P \

z
~~— \LlIO _ ^~~--^N

a:
UJ -^^^ ^^^V^
Q. -^^\ ^v
Q N. \\2 —
< N. S \^

~ \ -* \ E
—

2
O

( \ s
-

1- / "^ \
< - y s ""\ \

NAL

VAR

NOVEMBER

^ _
—^

a: ^"""^•-^.^l ^—3
Q

\

/^
/A

y / \
~

- A /
1

-

— yf Eyy J _ac

j^ / o
- ^y^ y CO -
- ^^.^p y''^ _^

—

1 ^'"''^^
— ^ J ^ —

—
^'^

n. —
^

1 1 1 1
1

1 1 1 1

- s

C/5

q:

o
X

- "&

fi
O
•H
-P

• K)

CM •H
vo ^
ON Cfl

H >K
pq •N 0)

C5 Lr\ w
H 05

G ^
O ft

tti H
w cri

0) H C
•H ^ ^H 0) •H
^ Ti

Ti e
•H (1) gH > H
O o £1w s •H

^^—

'

c i^
w o ew
0) Tf >,

^ H
U

M 0) crt

cd -p a;

'rt

0)
>5

<1h o QJ
o ^

w -P
<x> H
tjf: crt <i-(

nJ > O
4-> ^H

a 0) flJ

<U -p bn
CJ fl rt
fn •H -p
0) G
P4 >> a;

rt CJ

-rt ^ u
c; <\)

Oj

H ft

w !h x:
0) c; +j
a CiH

•H wH -C QJ
-p >

TJ cd •H
d) p^ M
4->

+^ «\ O
o 01 CO

T^ ^ H
^^ ^ w cri

crt

si; H 0)'
o <: p> •

•H c« Ti
-M r\ a (1)

cd 0) •H Jh
•H M'd ^
u q; ^
<A H o C)

> H o
o flj oo
^ M

n3 o cri^ -p ii:

!-iH • •

>> OJ iH

§
^ -p o
tlD o H

(D ;:s s ^
>u K-^^ ?

m
H
QJ

^
;:!

bt)

•H
fa

SS3N>iava lN33a3d

-18-



g
LlI

O
UJ

oo
I

cr
CD

in
CO

<Q
U-
o
LJ
CD

O
cr
LlJ

CL

Q
<

<
q:
3:

<
tr

1 1 1
1 1 1 1 1 1

N

\NX e
^ "^ \ ^\ ^X —
v^ <^ \ °P-\ i \ \ )

—
J
2 N /

-/ o 1 ^
^ Qi / J- j-^/ —

_
in -^—^^— f

\ E
01 \ ^
UJ

"" \
QD ^s. - 03
^ — ^ ^ )

—
bJ ~~~~"~~~^70^- ^^ /
UJ
Q ^x/

/ ^^\ X
Q \

— ^ ^ \
—

^ / 1_ 1 ) /
/

C / / _

: ^^^^
—

—' "^-^-"""'^^^

\

1

—
J

*^

>
_i —

o
•H
-P

• Oj

MD U
'^ H !>

pq '^ (D

H oj

O TJ Ph
a

CD H C

H
H
Tj s
^ TJ

H
O

oCO

w
CD Tj >i
a CD H
^ OJ 03

03 -P (U

0)
i+H O CU

O A
W -p

(U H
M 03 <4H

> O

0) OJ

P
03

o3

0)

o
in
0) ^
Ph >5 (U

03 O

3 ir\ ft

•H -p
EH

'd 03

p.
-P
+J "

O o3

t3 ^i

o3

« dO <

0)

HH
O

0) o
w
o3

Ph

03

(U

O
-P

CD

-P

W
(D

>
•H
M
O
w
H
oi

-P •

03 Ti
fl 0)

•H fH

^ :^

o o
o

0) o

tH ra

o5

p o
O -H

•H

<0 10 ^- rO OJ

SS3N»ava iN33a3d

.19-



CHANGE IN DIURNAL PHASE VARIATION VERSUS CHANGE IN PATH ILLUMINATION
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Figure 15. Mean diurnal phase change for 15 day intervals on GBR,
Rugby to College, Alaska, path versus the corresponding
diurnal change in path illumination.
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Z ommmmmmmmmmmmmmmm-j->t-»->f >!•>»•*•>» -*''4'-T -*• .j- -r •4-*•*>J-l^J• «»-*mmmmmmmm
O
lU OOOOOOOOOOOOOOOOOOOOOOa>a>a>OOg3OO-4-<T-CT'OOO!yC3^0>OOOOOOOOOO
O Zp'>rOfnrrirof*^f*ifomfO<or<\rOPOrri(^f<Mr^fOrrimrg(N(\jrgrgf\i rgcgfOr'^fOrgfMrgrop«^rOfOroro<^<^f*^<^
< attttt ••• •!• ••••
Qt >co•o^ooff'00^-^fMm>»•-^^omm*^-cooo^o^gr^^^-^-o-i•-^^-"rglM^->»•^oa>^--HO<cmr«^.-"00>oooooo
LU a^--^-^^^^Hrgrg-^rg(\jrgfO*}-f*>(\jrgfNjrgf\j(\j(Mf\jrg(Njrgmrg i i cgfOrg<\irgogfsjromogrgrgrgrgp-^cgrg-^f-t
> 1/1

Q£ • ••
>• ojoo-o—<sJ•^»-H^J•(^Joo•ooof<^<^(^Jma30<^Jff>oo^-^oo>^o>J<^l-<-^^-•4-o•oo-*"<^^om^»•ooco^^(\loolMmc^fn
J >rgm.^^,*mmo^O^-!B^-ml^J-JO<^c^co^-^-^^•0-omm i i

rocMogrgrgrrisf mor~oo(J>o-j-^rgrgogro
X <mmmmmmmmmmmmmmmm-*'-*'"*"^-4'-*'>*''4'>*->^>i- *'*>*-«i--*'"*"-4"'4'-*'>t'j->fmmmmmmm

z
tj t-o -Hrgro^m.Of~eoo>o—"(Mi^-J-m-OP-eoo^O-^ogfO
Z 30 00OOO0O0O--^.-J-<-«-<-H-<FH-JMrgfSjrg
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^^oooooooo30^o^o>oDinin-o-OP-o'Mi>JO'ooa3>r-H»w»^>Of^«>oooo-^-^-<—<(njooo-j-<-j—''^
^irt^^rg^^-^r\jrgrg»^{M(\j*^^^*^^N^H^^—4^rirNirsi(Njp-4i-^^^^N «^«^^^rNj—«rgrgrgrsirNjrsirgcgrNjr\j(Njrvjrgrg

l^Jln^^r*^ao^/^-^J^c^>0'-<^->*•oo-^aDf*-.^mo-H^^^cX)^/^oo•"^^^^--aD^-rO(^J^*l/^oOl^^fO•oro(^Jf<^ooo*^»
Zl/^l^^»o*0'0^-^^u^^sJOOOO'^0—<OOC*^oooof*-'Oi/>>*'»om-^rorn'4'>*'>t'>j''^irivOr^CT*Orgff\>^(/>u>i/M/>
«--^l/^u^l^^l^v^nl^^u^a^i/^l/^^/^lAvn^/^u^lnl^\l^l^*^^N^^J•«^^^J^r>J'*J•>t^^^J'N^**>J•^J^t•^^^*'4l/^u^lr^u^i^^^/^l/^lA
z

rgrg^rgrgrsjcar\jf\jf\irgrgrgrgrsjrgpgfNjrufM(Si<Njrgfvcgf\irg rgrgrgf\jrg(Njrg(vjrgrsirsjrNjrNj(Nj(Mrgrgrsjrsj
4'a« ••• •••••••••c>i>a>>a««»>«i><>,.»«a,
^*l/^l/^^nOO^*^^O^O00Xtf>u^^/^rg(*^u^(<^0*^»*^**^^^^--OOO^^^lf^>O000^—'^^t^^—^^^f^^u^o-^-^^h-O*
**^K^fr^mr<^fCm#*^^^**^r*^(^J(^Jl^J(^Jr^Jrgf^Jrgc^i^sl(MCgr^JfSJfsl | I | «*^c^J<^if^J^grgf'>^^r<^«r^f<lf*>f*^^^4fr^fr^<*)

COOm •* -- c»> 0> o CMTi CO <0 in O- CT"O -O *^ -^ -OO INilTV -O iTiO— iTl .OO >» J^ ^- 00o iri^ --^o >»• -H o-mo >!• -^
xT intfi^ r- ^-* liMsio^ (^ooo --oo^w CO CD r- •* ir\ •*o fo -<m *>»>»•<>» uMT >o 00 O" -^ ogm ro^ inin in
in in (f> in in in in in i/> in * *• in inuM/Mnm**•^**** .^• ^^ -»•#*• ^»• sf .^ >»• *mmmmin inmm

coooo'f-ooff'cooo'Ocoaj'fl^r-'Ointro—o<^o^n-J"-•-^o^-^•o<ooo-J---J--cuooo--(»^""-J--
-----^—*-H(Vj(\)-^--PNj^^rsi^--^^^— -^-^-— ---^rgrg^^rsj^^ ^--^^^^fsj.— -^rsjrgrgrg<M(Njrsjf\(f\)f\j(\jrgfNi

OJr*cOc*^o*Of^^^ao^^CT'^n^^nQO^-X--*mooooco^^^f*^^^GD^sl•c-*rrl(<^^frgOOO^^J^^**'—<Or*^ooin<^f*-
l/^lnln«o^•^*^-ln'*^ooo*oooooo^^^oo^-^Olnln*Op'^—«rrif<>^sr4'Nj'«j-ininr*^Of>jf*^>^*#'inmin

Zfcnininintntnininmmtn^ininininmin*rs»'»*-*rsr>r^»'^ '*•>* >*"^^^>T*^>j">t^^"*'**"ininmmminmin

z
0'00<oo^o<o>o^-o>oo<oO'0<o-o<0'0'0<o<o<o<om—«—«^^'.r<o>oo<0'0<0'0'Oinininin(nin>o>o^>o

O<\jrgrwrs(fNjrgrg(\j(\jrsjr\irgf\(fNj(NjfNgrgf>irgrgrg0.rfrgfNjfNj(\( (MrgrgfNjrgrgfSi(\j<N*rNjrgr\jfNjPsjfSj(Nj(Njrgo4
rNJ>>*a> • • • I

GDln^n^--0'*^^'--^*OCT'^*'O^Oln--^gln-^0^>Of^J^mooo-^^*'0'OtDCT*—<^^rOf\jOf*>^^rg-rfOoor-
fr^fr^f*^r*^^nr*^^rlc*^»r'*^'*^f^JrsJr^ir^if^i^g(^*rgrs(m(^if^Jrsirgrs) I i i mr\jr\(f\jrgf\jf*^rn^f*M^**^mm^ ^^j-rriro

^»0''^'*^o^>Oln^flOO*co4•oD^O'>o^nlnf^lr--^^^-^-(<t(*^^-cO'0^^r^^-CT'OlnrMoo>J•CD'*^(T'co(^(C7'•^f^i
^J•ln^n'0^"^-^-^nf^o^^oooooo^^oooo^^^nln'0'*^'^'*^'*^«*•^«*^J'^n^n'Of^^O'^if^J'*>4^lnln
in IT mm inmmmmm >r*minmm in in ^ .»#^ >»•^ »»•»•**•*<»•>*•.*<»•«»^ * <r >»••*• inm inm inin inm

<^<DO^-a'OOOOcy oooo^-mmm^--oaoo>-<-<-<a>m---<-^mh-t^oeoa)rNj-j-<oiMOOO-^r»i-Hf\j»^
-^-^^-i^^^-rsirsjrNjfM^-rMfNj--—<--^^*^—*-^—4—irsjrgiNj-— ^-* —•-^—jrsj-^-jrgrvjrgrsirNirgogrgfsjrgrsjfvirg

pgi/\r^^-rocD^rs(*^a)C7*CD*^CDCD^OO'*Nj^O^^^^OO--'*^H(\irsi»0 0'*^<\j'*^n^C'mO^*ogco^-^h*in-^CO
^/^^f^lnor-r-^--04•O0'<^C5OOO— o<y(7'^<t3r-r-omm-»'<Mforoj'^>f,l->j--»-inf»-ooo-^'Nj-r-»-inoin

^mm^nln^nm^n^nmln-»Jlnln^nln^nln^>-»^r./>».r^r•J••*"^»-r^»•^JJ•^»J•-»•>»s»•>JJ•^^lnlnmln^nlnlnln

z
j>r\;rsj(\jr\jfv,r^fSif«gfNjrg(\jrs.i\(r\jrNjrgf>grgfNjfNif\jrs(rsirsirgrg r\jrsjrsjrgrs(r\jrgrgf\j(Njrgf\j(Mrsjrgrgrgfsjrg

a^^n'*^m'*^O'^^'^^^'^*^^*'0mmrwf^Jm^s(Q0^f*"-^r^moOO--C0'O^®^OO'*^tNO^r*^^-(^J^^JO00^
r«^ f*> f*^m 1*^^m r*> ^mm f\j rg f\j rg fsj pg fsj rg r^ (M rsj rg rg rsj rg i | i r*^pgrgrgrgrgf^(<^r*^f*>»*^(*lf*^r<^^^J^J'mf<^

^a*rg--CT''^-^^^*-*O^^'*^0Da'^Gcm^"^CDf^Jln^^^f^J•-^rg^•{^fOln'0cDC'f<^o^J'^^lno^f^^^G0**''*^
^ •*•m >0 -o^-^-m m-JOoooooooo- tyoox^-^in in in >»Tgf»iro«r-*- >»-»• -rm-or-^OfsifM <*>-» -finm
minmmmmmmmmm-rmmmmmm-r •*^.t .»^ >**>*•»»»>»»• ^^.r >»»•>»•*•>»•**mmmmminmm

c^xococ^^o(J'C7"00(Tf~cD>r>n^n^->t^-Of^'^JODflD•org-<-HNff^^-oc^oo-<— --o<vjoCT'0-<'^'^iN-<
-^-^rg^^-^'^rg'^^^^^fNj-^-^-^—'-^-^-^-^-^rgrgrg-^—«^^ ^rf^^*^(M-*^^rgrgogrgrgr\j--rg(Mrgrg(Njrg

-<^r^-fMf^JO•<^-'^J>»•OOf^(ln^••Of^JOO'^(0'Meoa'*Of-0ommO'*^Om•»oO(»^c^sra>f^oooOlnrgoo
m in in •© f- r- r- •© «r— o>ooooo—< --o (y-^ CO f^ -oom rom fS) ro fo >r >» -r -f * •* in .o 03 o> -- rg >r *• in ^om

^m^nmmmmmmmm^mmmmmmm^»•^^r -r^ •*>»-*-»••»» «*>»•»>»>»••»•«»*•*•*«»>»mmmmmmm
z
'C^'C*o^'0^>o^^^^^^^^'£^>o^^^^>0'0<OfNi'^'^'-'^^^o^^^^^mmmmm^^^o

OfM'N^fSjrgrgrgrgrgrgrgrgrgrgrgfsirsjrgrgrgrgrgrsjrgrgrgrg rgrgrgrgrgcgfMrgrgrgrgiMf\irgrgrgrgrg(M

(>m<M^>f --omrg--(»io>r-r-.om^(Mm(^-ooa)0^-'0000-^a>^^CDO"0'Of^'MOmf0^rgrg--oo>o
r*^#«^**^r*^f*^r*^r'^m^>Jr*^r^Jrgrgrgrgr^ifMf^Jrgpg^gf^Jrgf^J^^J»^ I | mrgrgrgrgrgrgrnrnr^rxnfom-.j-^'^fnf*^

mr-rviO>flcr^rgmomoh-iMf~0(7'oma'>?Of"'00-^ngf-o>or-oDf^mmooeofMOO(Mr-(\ioooomooo»rpg
•»•rmm•o^-^-.O^r-<0000--o—oc^a'W«D^-r-.ommmrg(»^(*^^^.J•^^l/^m^-ooo-^f^Jr^l*-*mm
mmmmmmmmmmm-»•mmmmmm^^^r>»•>»•«^>*•>»>»•*•4***•*>*•*T*^-»•*mmmmmmmm

<si

<o
O^ OC0OC00*^0*•-O^O-^0*^'0>0m«0*^^-Of^irga'^-^*rg^<•^*^^*^-C*O^'^•^»^O^g•^0*O^^^^^^^gO
*4 -^^Mrg^4.^.^^Mrgrg^^rgrg-^'^^^-^-^<-^-^''rgr\;rg-^^^-^ --»^--rg--rgrgrgrsiP\jrg^-rgrgrgrgrgfM

*y —->rcoo-^fMrgO*r^o--7''*^-Ocoinrgxr^^-»-^Nro^O'4'OXf^CT'-^mo*—^^-^'*^^(\)'0^sJa^^^^oomf*^oo
mmm'0^•^^^-•O'^^go^OOOO-^O0'^0*x^-^-*0mr<^mrgr«^f0{r^^^^^<^m'0C00''^^gm.^m^O

zmmmmmmmmmmm>»-mmmmmm^»r^>»-.r«»'-*'»»-»r^<t-»'-*'>»''*»»''»'-*'<t-»''*>*''*'mmmmmmm
I —
>- z
z •o^«0'0'0^>0'0<o>o<0'0>0'0^<o>o<o>o>o^'0>o-o>o<0(Nj'^'^'0<o<oo>oo^<o«o^ommmmmm%o<o^

mrgfsjrgrgrgrgrgfNjfMrgogfvjrgrgrgrgrgrgrgfvirgfsjrgrgrgrsj rgrNjrgrgrgrgrsjrgrgfSjrgrNjrgfSirgfNjrgrsi

Z
ff'-orgm>j-oo>»-<MO(Mxxxmmm'*>m^mc>ff'— o-oooo'^c7--omp-xoo'MiMor-r^-o»-rg-^«'0

OC m<*^(*^*<^f*lf*^f*^f^^-r'*^^g^grg^^JfMrgrgrgrgf^JrgrgcMrgrg^^ 1 | rgf^Jf^Jrgrgrg(Mr*^^Of'>fnmf*^f<^^J'>t•^mfO

O
u.

rg m»pgo^-'*MMo^r^<^—xo>o<^CT'Om--(»^o>^^-o<M«»X(^^xxf^J>»mmx^oc^<»•xm^-^»o•Ol»^PJ
^^mmo^-^-o>»•-^09'0000—ooo>a'Xf~ f-'<3mr^mrgrg r^ «!.»-*••» >^mmox O'-^fvjf^-*' -ymm

-< mmmmmmmmmmm-rmmmmmmm-r >»•-*•-»•'»' *'>*^«f-»'>r>J" >*•»•'** >»^-»'** -»•*•^mmmmmmm

1 oc^co<7>-^0>xoO"-^-^--xc^^-^-mo-ox^^g^go>xx''^-^-<*^-r-^o0'0'^^0"^-^xoo•-<-^fMO
^ Z-^'^-"M'"-'<*g'NJ<NJ-^r\jr\j—•>^^-^^-^^.4_drgrM-'«^'M>^ --j-j—a-'rNjrg'MrgpgrNj-JrgrgojpgfNjrg
<
Q. >^^mOO''OCT'«*'^xmsJ'OgomC7'>0<MXOfN^O«*"'-^'*^Of*^v*'«orgrg^^^-r*^--r«^m-^>^CT''OfMm'*^r'^tT'0

<mmmm•o•o^'C^rf^JOOOOOO^-ooo^xx^"»omsfmf^f<>rrl<*^»J^s}•^«^m'0^*^—'fsj'^^mm. >o

z ommmmmmmmmmmmmmmmmmm<j->»'«J->*-<»'>*'»r>f>*'-»'>f4'-t>r-l'-<'«»'<»'-»'Nr-*'-<'mmmmmmm
O
HI oO'0-o>oo>o<0'0^o<C'00'0'0'0>o>oo<o>o•o<o<0'00<oo-^'^^o>oo^oo<o*o>o>oommmmmm<0'0'0

Zf^"NlfNJ(VJfvJ(MtMr\irM(M(MPg(M(Mrgrgrg(M(M(NiPgfsiPg<Nj(Mrg<\i iMfsjMrgrgrgrgrgiMrgrgrgrgfMMrgfsjfM
< • •••..••••. ••!•••• •••<
ec >xr-fnm-*-ff'Of^fgOf^O'xxm>omf'>m-*--»'OOiMm'ficNjoomO"Omf~x<^oiv<M-^^''>'0-^"^-^o>>o
lu Qr<^mmr»i«*>Mmfri^^fricg<Mrgpg(NirgcNiPgr<gCMfnf'>rgpgrgpg i i

(MfirgrgrgrMCM(»>f'i»«i(«^r'ifn(«i^^>rrO(n

<
oe • • • •••••••••

>• lJJ>ox-^»•O^M(^<xmfOMX^o<?'XOm(^'^J-^•»^Of'^mm•OPgx^-^g•.»m^-^-om^-^^-f'lmlM^m<Mr*>
_i >^>»-mm>o^-r-o>»-rgoO'^ooo—<oo^CT>«f~r>--om.»-mrorgm-»-^.r'r>»'mmoxff'--rgf'^''i'*'mm
1 <mmmmmmmmmmm•*>l•mmmmmm•4•-*•^»•4-»•*^^*>»•^•*^•*•^•*•*^»•>*••*•-*>*>rmmmmmmm
t-
z o-<<^^fO•»m•ON•x^>o--pg(»^o l-O ^ rg m ^ m •o l«- X o-
z oo o O O o o o o o o
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co-oc^-o^*•l^l^~-u3'C^c^a<oa>t.•^^-coco^-(I)co^-oo•Ol^l•o-^---<^Ol^lO^-^-^•^Of--ooo-^c^oo^co^-^-r"

lX\•o<i•o>o•o<^^|^itSlt\\t\l^ir\lX\•t•t{^\^r\^r\irl^^\lr\^r\^r\\r\r'\ooor^•t•t^•t^^•t•»^•t•^^•t^ur\<><>•0'0^^i•o•o•C
rsjrsjr\jp^r\^rgrsjrsjr\jrsjfNjrvjr\irgrsjrNjPsir\jrsjtNjrvjfNjr\jfMr\jr\jrvj rsjrsJCNji"\jfN(NjfNar\jrMr\irsi(N)rMf\jr\jfsjr\j(\irsi

f

a^rno^^ox)Or^C^os)U^li^^^g^^^oo^^^^^^^JCOf^lr^O^OC^<--'--^.--•^^JvO^Ol/^^*r^rr^^OoOLf^^-^cocoao«^l/^--H

Z^f^ln^nlniMn>J^l>r^l•>J•>l••4«»^l•^«J-*•*.^^J^-J>l•-4>»• >j-4-<i-^-J"-l">*--4'^»'>r.j-uMnr>irMrMr\jMn

2.
^0OO0-0O>T.f^lr^J^'r^lJ^l/^u•^J^^;^^^nLn^u^tJ^lJ^u'^l.-^.lo>o^n'l••<^l^>J-J•-J~J•^}^0•0<)-0^C^00-0

_)r^fvj'"M(M.'\j<%j.'NO,fNj(\j'MfNj<M(M<-j(Mr\iNj!\j-\jfsjr\jrs(r\jfsir\j .NiiNifN)(\|.-MiNjt\irM(\j(MiNi."v,i\HNjr\ir\i(M(N/(M

(NJ»« ..•••• • •

^•^rl^oo^>fcoo^^c^J^-^mf<>rg.-^r*^.--*f^J^n<4>t^^oJ^<^f<^.^fO'-Jf-^f^^\JrHO(^lf^ifrl>J-,Jpwc7'^o^O*co^*^"^r^^O'0
__^__,r<irj-i_i-i-.-ir-^-<-c— -.-i-i-i-i-.-i-.-i

I I I
-i-.-,-,-.-,-.-,-.-.-,-,-,-.-,-,-.-.-.

^r^-o^-^--omoi3co'0'-oooaJ^-'^)^^xooxco^-P-^-^-*5r- I I i f»r^r^t>-r~t>-coouX)'Xi j<OfNj(Njr.^>*' jma-o

-o 7> ^- CO in f«- •© cj" CO CT> 7> r«-o r>- >o X) CMT- r>-o r-o r- r"- <o t\i -J^ -^^ ir\ o r\i <j- 4- sO -o r*. o> 33 C7>o o»o c^ -O r- r~
-.—I -I -.-.—.—.—. -.-.-.-< fsl-. -.—.-. —I -.(M--—.^—i-.-. _-(—.-.—I -(_.—(_.—.-,-(-.—. rsj -I -I^-,

oo c- >)• -j-.^f a- o^-l•^}>Jr^JO<^Jr'—'LA— r\n3i-Df^iMr»- 3^-^—1—.r^ «*-•% -o -0^0 Aj<»>>}-NO'*irMi)i/>~ti/>'M>i-C'
i/\>0'Or^~Ofno-a>aocDQOCDcocoaocDffiaocooor-t~r>-r^>o-o I I I ^-r»t~-t^r~r-oooocoxo>o—'tNiro^j-u^.LfMn

2lrM/^m^^nJ^J^,f4^l•4-l•<^-*^^J>3"^^^r-l>J^l•^J~l•-l•-^•^J• «j-.j--l-^>r4--i'>r^-4'«rJ^iAaMrM/NJMriin

5.
-O -O -O >0 -O >0 -i- '^ ir> ir\ ir in ir\ U^ ITi •* ITi 1/^ ITMA UMfilTv l/MT. .*ooo >o^* >f •4-^ »t <• -1-^ »!• -o >o -o -o ^o -O nC -o

^tNjr'jiM.'Nj(MiNi,--g-\j'->j.-\jrsi<Mrsjfvg(Mf\j<M(\i<Nj!M(\jc\i^iM'M(M pHrvjiNi(\i-^rjrNjr\4iM(Nji\i'\j^;NJ'N(MrM(Njr^

+ ^OO >» r»O <0 r~ iTi ro r<^ tNi -J <Nj rg -Hm -r *• >>• •*• INI ro rn ro ro —4 -J ,^—. -.O <Ni tNJ r'^ -J- >» O r~ >0 -O CO r~ r- -O ^0 -O ^-—,rs,_,_mfNi-i-i-.^-.-— -irH-.-.-*-.-.-.-.-.-.-. I I I -.___i-,-._._-i— -.-.-.-.-.-.-i-i-.

co<^l•^lnu^(^J(DOln^J.<(<>-JC^O—"(N^J-—'-^0>3~O<NiXO-^—.—lf«^ro.4^0^0000(\lfO^-«t>»aD^-:/^u^>tco—

'

ir\,or-r--o>j'OC>a;cDaocDccr-ooooooiocDaor>-r-r~r-sor- i I I ^-p^^-r-r^^r^oocoaococro—•ojm^Lnin'O

r-- »j .o irv >r fvj fOo in* ir\ rn <Ni rJ c-.o—' -o fNj -^o CO p- rg >o C7*o -^—' >o CO iTi ir\ >} ir\ -< (*> ro -t- >» ro iTv .<- >»• fo .^ .*• (^
in>oo^--0'rocra;ooooacococoa3cQcoa3aaa<r~^-'»-0'Or»- i ( r»p>-r-r^r-r-aoxcoc3c^o—<tMro-TiniA;rv

2 inin ininifMn in >» -r »>*>*• >r «r >r >»>» -»•<(• -J- -T-* >*>» >r<r>j- •»-^>r-l'>r«j-»J'-J'^-l'>i'inmmininir,mm

a.
-o« -o <oo 'C -J" u ^ mir. in mm IT in^ in in J^ IT. in IT.mmm in ir.oo ^o^ >» -T >»^ >» "T^ J'^ -o -o >£) >o >o vo >oo

O<NJ(Mrgf\j<M0g<M<\i(\)f\i(\i(\j(\j(\jrsJCMrg(NiP^I<\j<\jrMcsi(M<M<M f-H<\i(\jrvjrMf\j<\l(Mf\Jf\i<Nj(M(\j(\j(Mt\irM(VjtM

+ ^ >o "^^ >o c^o ^-m (^ <*^ CO »- fsj r\j—. .f^ >r <" >1" f^ f^ f^ f^ f^* -^ -^ •-< -^o <\i <N) (Ni rn r<^m f- h- vO f-- CO p- -o f~ r^ X
-.-.rM—.(Mrri-.-.-.-.-.-1-.-.-.-.-.-i-.-.-.-.-.-.^-.

I I -.^-.-.-.-.-.-.-.-.-.r—.-.-.-I-.-.-.

or\jo»ococom—.mf<^4-mooo^.-.^^-4"-^—*cuo*r*rsjcro»0'^-^(Sirsj<'>omcDor\i{Njm^^rM'Omm^rf^f^o
ins0f~f^"O-f •-.o^»coooooaocc^-oo5oaocDoor-r-r-p--o-or~ I i r^r~p-r^p-r-ooaoa;cocro-^<\jfn'»'mm>o
mmmminmm-f-T*-i-'»'-r-r>f-T-4'-T-J'-»'-J"-a-<j-<'-T-C"-T .^^}•-T-^•T4>J"*>T»»>Tmmmmmmmm

nj
>u
o^ mCT'CT*cD^»nr*a^p*-a^r*oox^^f^^NOCT»coo^r^oo«oco^NO'^.-^—*^^'0*oinO'0'0'^^-OGOo^a^ooao^^r-p^*o

in

m r*or*«^C7^aONO'>T'**r^>J''Trsjf\j—40^^mf\j-H'^o>of^r*a^rsj^-4^^co^mm'0 oonj^sj-O'-^rn^^-^O'Njmp*
m<j>of»--o-4'oa>oooocoaooooocDoocoooooaotiocor~f--o>or- l l m^r-r-i^^ooxoocoo^o-^njro.j-mmm

zmmmmmmm.»-<»'>r-r-j--*-^-4-Nr-*'>»-^r>»->*'«r>f-*'>r'4' ^.j-^j-.^ ~j-.j-^.r>i->r-rmmininmmmm
X -<
•- i.
il •©"O-O'O-o-o-rminmmtninmm ^inminmmmmmminmoof^»-*» -4" >T^-»'"»'«T>T-0'0-o-o-o>o-o>o
U mrg(\j(Vj(Nlf\jPy|(NI(NI(NJ(M(\Jf\l<M(M(N;r\;(Ml\i(\JM(\](M(NJf\l<M(M r\JlM(M(N<N(NI<NJ(N(M<VJ<M(N]<\l(M(NJ(\irM(M
a. t.«.. <«t«.a»«<>it<>«<a>«i«<<<t<at..>i

+ ^rmo -r >o f~ -^ r^ ^o PI <NJ ro -J -H rrio nj fTirn c\4m fv,' (Nj ro >r ri fn -- -J fn -Ho -- <\i rg rn rnm r~ r~ -O -o r^ CO <5 vO 'O r~-

ac -,-.ryj-.-.f\jm-.-.-.-.-.-.—.-.-.-.-.-.-.-.-.-.-I-.-,
i i

-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-I
a
u.

f\j eo-<comc7>(riO'Ton'^m"^ooo^{M^rsi"Ht7'o<if^oo^t»-i-.-H-<rsi.j-<o>or--o^'-'rvjmcro-r>Tf\irM-Jh-o
m<o>of^vomfM j>cocooooooocoP-oooooo<Docr-aor-^-f^sOP- i i

of^f-f^r^r-^-oocoooooo—.(\if^-j-mm>o
—* mmmmmmm^>T >*•** '^•^«r^^'T'4'^'a"'4'^^'»r>T*3*<" ^j'>J"^^'4'<'<'^^^'Tmmmmmmmm

X oma>r-co-o-»'p-o^-oa^ooco»flor^f^moocoa3P-m-»-a)r-.o<o-j-j'^>ommr-oof»--op-oocof~-Hcooooc*N'f»-

<t • •

Q. ^p-a<c>j(Ti—.^c^^o^O(^JmmrofM-H.-.-^.J•^go'^^c^mpnp-^-c^•^-^c^<^Jmm^o^-0(^'^mc^a)•-.oa>o—'"T^J
<lnm^o^-^-moo<aJco•33cocooocoa)^uaoo^coQJr-^-r~^o^oo i i mr~p-r-t»-r»-aDoococo33c^-^iM<N>3"mmm

z ammmmmmm>j->j-.j->r^-»-^-T-f-r^-r-j-^-4->t j--3->a--r ,fNj-.r-4->r>r>r>l'<*--r-r>fmmmmmmm
u
uj o>OvO>o>oj3vOmmmmmmmmm.*-mmmmmmmmmm.*>oo<*i'*'«»''*'>r-r>r>r>l--r«rv0.oo-OvO-o~o-o
C3 ji<\ifM(MOsjrgf\j(\(fNjf\j(MfNjrs4rsjfMrNrsjf\4rsjrsjc\ifNjc\irsjf\jr\jrgrg f\jrsj(MfNjf\jrgfNif\((Njrgrsjrsjf\iPsjfsinjfNjrg

< •••
ac >^mo>m.r«->orooop-r.MNjrO(NiOf<ionjro.4Tyi.or'ifvi.l-^^f<^-j—..»-<M-JO<Ni— r^-^mt^o^-omi^-cQ-oomr-
jj o-'-.-.-<-<(Mro -.-.-. -.-I -.-.-.-.-.-.-.-.-.-.-.-. -.-.-. I I

-.-.-.-.-.^-.-.-.-.-.-i-.-.-.-.-.-.-.
:> i>o

<
ac

>• uJCT>om^J-Hg^f^l<3^.^^m»Joao-JlM~l(^j-^oa>o.*iJc^O'^-<-<.Nl4m-o•oco-<c^Jm^-c7>'M^rlooo^oo
^ ^m.o>or~r-mrsio^oooDa3»aocor-coootDoococop-p-r~'~-o^- t I or^r-^P-r~p~cDaococoo»-jiNpn>rmm~o
I <mmmmmmm -t-*'-l"«*'>4-<r>t>r>*->J'>t^ >*<*•>*<*••* •I-'* .4-^.i-^>j-^^^,r>l'>t'l'mmmmmmm

O I—o -HCMrO'4-mOf»-ooa>o-^(MfO<»-mop~ooo>0'^<Njro
Z 30 000000000---H-*-. — -i-^-<>-<-<Mr\JCsJ(N
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sO

n)

COCDOOr-X— "^ COT <I5!T'0•0^- y^Ot^O aO— -JO" C^'NJ-'— OC -OS) ^-a>aor-(7' CD J-o^—<o OtT-r-^-**-

2'O>0-0>»'(MOa>3>0>3>0>7>3><MOa3Xi»00C0C0J0<0X0000>O'*l-*'t0a0C0C0P~00<X)C000eDC000O-^0gf«^^lf\O

X
iTi -r *>» i/> >T 1/^ a> in -r * -f * «r J' >r N*' >r >r ! >r >*• ^r -r •» "T rsj rg -«^ rn .*• .r .r «» -r >»•*••»• ir> u^ i/N iri >r> iri irv ifi iTi in
^>g(^J<^J(^J"^J.'\^(^J^^4pg(^if^Jl^(^J^vJr^J(^J^sJ(^J^^gf^Jf\J(^J'"^Jf^i'^'Nf^J cv^<\jfNjfNj{NjrsifNjc\jr^fNjfNjr>jog^osi'\jrsi(\i
4' •••• •••• , ,

r\,—i—.r\j—•— —•—•-•—.—•—.——i—— —i— -.——<—.^—i—.-.rg | | — _i_^__-._j_.^_i^r\i— -<r\j^—<—i—.^

^^X>^>^-T>0>^-^^0>t'*^0^^^-'^'*^^--<^f^^^f'^f\i--^^'^C^^^(*^l/^J^lr^c^>rl^lO^^*J•Or'^l.'^^co-Oco^3^J
O-O'O-^iNiO^'O'CO'O-cT-CT'J'c&aoxocooooaai.xctoD.C'^'j-oocoOL/oah-oococccuaiQjC^tj— fMf^-»-m-o
^^\aM.^l^'^J^^.^J•.»^r^r•r^^>r^r^r>r>l^r>r^r^•^•»»•>r>r>r>J^r>»•^»• >>•*>»•>»•>» J- >»•>» j-xiinmirMninm

.*M"\*'N*>TOO'Ou'>inx'^'*^fnrMf^sOvn>f>J'r^vO>f-nrn>fr^—«cO^*.'*^^^lnrrr_J.*^^J'^/^,/^Of^JOJ''r'*^—'^f-OiNJ
'000^'^o^J'J^J^J*3*J'C*a3a;-jiOwaoiSXXX»j-ooa*r^>j'>^-o-J^^-*:vJUvuxaoa)ajT*^r\jmNj-m-o

ZiAJ>inini.-iirsr>*'>r>r-»'-*'-r>r<»'>r>»>»'-»'-»'>»'-*'^-*J'-r-»'-f •»)>> ^^^r4•-^•^^»>r^r-^•>^'»•'A^mnml^\ln

z.

Ox •• •

_oo->or--OXf~o-OL">~f<Mr»>f^ccoxoo'^irMnf<^>rin'000'^<Ni'*-»'or-xjxo-<a>^-ir~r-r^wr-
r^—«-\jrNi(Nj^^-^.-«—«^-«—«^^,^_.^.^^^*«^«—4-^,^^^-^—«,^rNj | ( ^^ —. ,-. ^^ .^ —. —. ^^ ,-^ ( vj rsi ^h— rg —• —. ^^ ^-t ^^

0O-0J''"nJ_i3'''>7"^>'>3T-X0 OOCOX OXX-J-^i>'»'^>rXX'i>»<00Xaj^J3-OCOO'i.i— (^|rr|^n^O
^ln^r.^rllr^r.r-»^r•J•»»•^»•-^•»r•»•>J-r•»>»•*•»•^r^»•«»^r*»^•>r•»•»»^J-r•J-rr4••*••*-J•«»a^^Al/^mlr^/^./^

io3>Bin(j>jo J— J- j'Ujcj>x,»'f»-a>a>— oo(?5''-0 3'Oog-----<r^oof^oou>co3>ooa)C> v>-'0<O3^-cr-o
—I -•-•—<— -.-J -SI—!-<---<-.-<-• -•-«fMM,-\,-.-irM'vj_.(Vj _<__i_i_<__ _._._!_. >jfvi_.(M_—.—irvj

«OOi/M«^3J'J'C0'3>a>C'CXX»C0XC0X'IlllC0J0XJ>r0J-roXXajC0a3CCXa3X»C3O—«(^J(^J^/^0
^lnJ^a^l/^l/^l/^^^r -f-r-T-r *>»•»•** •tj' »>»•»•>»•* -r>T •»>»-»» •*•*^>•*^»*•J•>r<r>»>r^r^nml/^mu^^/^

a.
•r<»'-*'NririMnin«n^^.r-f^«»'>»'-*'-y>*'-*--»'-»'-»-»'>r>»''^-<-"m.r.»-.l-^>»->»--r-mini/Mniri/M/Mr,i/Mn

„-l ,j-\,-g(-<j~a-V.>j-^-\j-Sj^(MrM.%J%-vg-\.>j \J-\J fNlf-vJ -\jr\,-J ,-\j — %^ r^ r\j NJ <Nj %J fSJ tNJ (\)% (\| ' g r>j (M r\J '^ r\i

'^iTOin-— 3*Xin>nO'Oinf*TsjX'C*J"'^—•r^Nrm^/*^.--rs((^r*-oC'^>0'Of*'f*>ir.0^ominO'—'UMTf**. *jo<Nj
•00-00'^'J7>a'7';7"3-J>J';7'Xa3JQJXXXXXCOXXr^r^>XXXajC^CTXXXXXXX_)—'(Njm^UlO
^/^u^^n;/>l^lJ^^«*''*•J•>*•*•^r4•>T^'T^**^*'<J•'4'>*''J^J'>*•^J^I«T^^»•^y^^J•J•^J*t^^J•tfM^^mlr^l^l/^l/^

oono^ioxo-';7>^co(X)C7'f^f>-0(7'OJ3'(7'a'Ooooa.'-—•Ajr~xi^r^ooooo'X7'000(7"oa>r-a)-<

^rsimr*-^rg^in»or^tn(<^r'>f*>x<Dinf*-(N(m'Oinf^^p'^-j"Or*-iri^^ino*'^fNirgr^ir»in<*^0'*'^0—*xofMO
J^-0-0inm-«CT'TCM'(7'tT't7'OXXXXXU3XXXX'3T3X'«>-TXX4)XX>Z)XC0X«)5)C07"-<IMfM>r^O

ZinirMninmin* -r * ^^ ^ >T * ^ ^^ ^ ^ .r >r -r >r >r ^f <x -» >r -»• -T >r^ >»•»» 4' *^ -y** j'lnifsmuMnm

X
m^'T'J'i/"irin*r.in^'^-T*4"'^'*>T'4'T«T^^srNr^r^>Tcr.--— i/.»T«r>r>x%r'j''T«j'^iriir\ir.imririu"*mr.

orsir^(\jf\jrgr\jrgrs,rgf\jr\i^j'Nj(\ifvjf>grgr\jf\jfNirg(S,f\jf\if\(rsi ^^rgogrsjrsjrgrsirgrsirgrgrgrsiPonjfNjrufMrg

OX—inoxr-xx.c.o<omj-rMirxxxx^-Oir.j-Nrirr^oo^(n>}-m-r o^-oxa'OOOoco^o^-c^x
rvi— '-g—<r>j— ^-<———————— -4_<—<-<—— ——I—— _<

I I
————————— —r\jr\jr\jr\)—————

o*in^O'j-*^c*>j'inoin*n>r'^^-0'T'*^— '*^'«x*y*rf*>'-r^of^ir\O'4'^'0U"''\<minr*ir»-4'X0^f*^«*'^^(M«*'-^
inO'OOf^^^CT'^^^^^^^QjXoL'QLiaoxauxcyxxxX'*^^WQuxxcL*(JUXXwxajco^^^r\jn^^ino
mmi/>x*iri^>j''^>T'T>r^>T^'4'^>r>r^>r^^r^T>J''J'^>T'«J"^'J'^«T«T'J'^>r>T^j"Nr>j"^>rmLntr\mmir\

-u
o> OCT xir ^ COoo era- ooox-o coot^oo trover pgccT^ooD—— fMxcor-r~crr«-o>0'CT'00— OCT"ocf^—

<3 f^^-*^sJ^-*r-^no>ru^(J'^i)>0(^«rgx^^J^'*-f*^l/^'*-lr. •o<%*>rr^>c-orn<j^r^in^^C7^in>0'0>rornrnoa'r*-sO(7'^
in-0'0'Ofn^-oC7*crc7*TC7*a^a'aucoxajxx®xxxapajcDro«TOXXXxr^xcocua;xx^o-^(\jrris>-ir»

zirnrMn.i/Mni/Mn«j-.r^>j'«r<''4''*'^>r«T-^^>r'T>rNr>r'^«*'^«T>j''^>T^^>j"^'T^^j'^y>y^mmmmuMn
X —
>- a:

z m^r •r>rm -Tin in ^n^r-r^r-r <r-r -?»»* -r^ »>»• >r -»'»• rcr——rsi>r *~r^ *•>» -T -Tin intrim inifimm in in

a mf\j<N;'Nj(\irursjrg(Mf\jr\ir\if\.-\j(\ifNjrNjrNrgrs)fMf\jngfS(f\ir\jfSi rgr\.iMr>jcMrgrsjrjfNj(Mrsjrsifsj(\ifsjrs;rgcM
2.

0xooLjxr"r*-X'0N0minri--^j'XX(r-xx-0i/^>j'^J'inr»oooi^^>r'T'i)r^>0"wx<_)C7*ooxr*r*-r^r^
OC rg— PU—fM-————————————————————— I I (M———————— ——M— rNg(\J————

—

o
u.

rg cMnm(^r*»oo>r'Tino»or^.mo^>o>rro^^^^^mirvrgrMrgc>ornc^r^>0'Omo^in>0'0>yr^coo^^oof*^o
m^ooO(*^--oco^c^^^cTxxxxxxxu2a^cocotcxm^r>oxxxxxxxxxxxc^'^fslf^^J•m^o

^^ mmmm'.nLnin^>r>r-T>r^j">T^>j'>»">T^'a'^Nr>T>r-T>j'^>j"-T>T>T">T-3"^>j'Nr^T^>r^>r^mmmmmm

X oajJOj^oxxoTxcoo-cor-f^xj-a-ocoTco—oooxiNi—<Nx*r^r«-a'f^xc(7-ooooa-oo-cDCT>— ^rg-^—*^^-ij—«,-^rM-^—.—<—<--—*^-.^H^^^-.ng.^-^^^rg^Hrgrg—« ^^^^.^^-^^^^-.^h—.^^rgrsir^rg^^fsj^^-^^n
<
a, >p*-^^-^rgTX—*>^mc^f^^^-^f^^f*•m•c*^'^^^mo^^»T^^l^og'^Tm^-m(^J^mln«0'TOf^f^lm^^g^<'^co^-

«in'0'0>0'*>-^oc7*^cT'^c7':7'TxxxxxxxxQuxxx^>o^'Oxxxxr^xxxxcDX'To—*'NJm^^m
Z CJu^lnlnm»nJ^m^>J•>J>^>»>J>JT>J-J>J>T'*•>r>r^'r>T^r'a•Nr^>r^^^^>J'>T>J^>3>r^^^mmmu'MnJ^

•jj om4•^^J•m>J•mmln<'*T>T^^^>^>r*f>J''*'^>J'^•4^^^f^J>^^^(^J*J^^^>J*•T^^*^lnmmmmmmlnmm
O ^rgrsirgpgrgcgrgrgrgrgogrgrgfNjrgrgrgrgrgrgrgrgrgrgrgrgrg rMrgrsjojrgrgrgrgrgrgrgrgrsirgrgfsifgfSi
<
ec >h-^o>ooJ'^»r^x^^'C'Om^a^-f«^xx^^^-co>om'4^*^mmr*o-^'^J>Jr*^^^-^^^-xxxI>c*ooo*xr^^^^*

> -IJO^m'0'^0*'^'*'*Tm>0'Oo^f^JO'0Tf^^go>ff^m:^Jrg-^^^^g-Ha*og'Om>*'00-^^'0•0^'^0>0^*^0^^-^!7'
^ >m'0•o^O'T-^oc^cTla*tx7^CT*c^c7'aocoxxxxxx<BooxX'0'^oooooxxf*-co(0'33coooaDC^O'^^nf*^mm
I <mmmmmmm^^.r-i--»'>*-^>r-j- >*>»• -!«»'* >r>r-^ -»•'»•>»•-» J'-J'-»'-r~»' >»••*•*•-»•-*•-»>»•«•>rmmmmmm
z
u ^o — <Mf'^.rm.c^-»^•o — rgro^rm^f-xoo — (Mr•^
Z 30 ooooooooo — — — — — — — — — — "NirgpgPij
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o-TOi/v. >fs('-jr\jor->rr^,f^,iri,j--ONrfOro>ox\r>-iriiA-OJ^Oiri>l-r^.l-'4'ro-l">f«-'^'0--<r-s3X'oaDoi>-a3t\j
2r-0-0(^-0'4--<OOoooocococoooaoxcoaocoa3aooocoa)oocoaocoxoooocoxaocDa3coa30oaoa>Ot\j(\i>}-.l-in.O
— LnJ^x\J^^nu^J^^r•J•-r-»••J•^l•-l~»^l-JJ-J^>«l^^J>^^»••4^*-J^l^l••4-l>J••J^J•-l^>t-J•^J•~^l/^u^J^lf^^A^/^n

tf^coooaocDoooocoooGoaocoa^ooooQOcooDO*G^^^o^o^o^CT»ool^\4*^u^oo^•^^•^^^*h-^ooococococo^*-o^OflOco
fsjrgcNjfNtr^rgrvjrsjrsjfNjfNji'NKNjrsjrvjrsjfNiOsirsj.'NjtMrsirsjtNjrjrsKNi fNjr\jrgrgrsi*'\ic\ifS(f\jn\irs(r\i(\(.-\jf\j.'Nir\irs((Ni

+ ••••• •

,o>or^-o>r--o^ooa3xma3coccaooucDX(X3xooi£<xia3QDcoa)cocoxooa;xouoococDoca)C)a'»-''NifNj^ir\'0-o
l/^l^^J^lr^lA^A>^.JJ*•^r^>J>}•>J4•T^^^J•'»>T-J~r^•-J">J•^J-»•J^r^^f>fJ>*"<'^4•>*•«*••4^'^»'^l^^^^^u^^^^

orn.-<rnrsiO'^'\jF^C7^cr»Of\JO^HX^--^»rrno--*f^^H—(r^>j-(\jsj-rgNj'r^fOrsiro'*^Nrr'^i/>irNfOfS(rgsOXr*-C7^(Nj
osif\jfNjr\irsir\jrgr\j(\j-^-^r\jfNjcNjf\i'^^^(Ni''Nj'Njr\j(\jf\jrvjrsj(N4 f\i(\j(\)(NJ<NJfNj(NJCNjrgr\jf\j(\i(Mr\j^H*^^^^^(\j

o ro cr o" i/> -o "-^ (Nj -oX -!• i~- -o >ri nC ir\ .r ir\» -c in no -o '*^ -o lA c. iT j^ 4- -r -»• ro .^ .»• -Hoo^ IT i^ -o 1^ i/>X o h- —<
-o-o*)-oj-—->a<ximwxcoGjcocjxu;cdi)a;xx>acoxaj33uji;u3xx^«xxaixxo»o->if\ifo>j-in-o

z ui in vn j> ir\ j-\ Lf> -r^ -* >r >3- -! >*• «r« -f >»• >r -r >» •» >r <» "T -I- <t >r <»• «r -1- »•» «» -J- >r -J- >*•*» >! i."\ x>inin vf» tf> iA

^3 0j-0'ODxixa.D-o-oaxajJoa->:7>j>C!>3^'7>c^in^ Oinxr^'>-r-'~t^r>--ooox axxr->o oo(7>
0.'^Jl^Jl^Jf^l'^J(M^lM(^i(^J(Mf^J.^^>l(M.^J!^,:^Jr\l,-^J!^J(^|l•g(^Jf^J'^, rMrs/(NifMt\j(Nif\i(\i.-^tsjrg<Nj(M-\jr>jrMn,rsi<Nj
Ogi«. »v • •

+ ^ ,-4o •-< --^o -o -T in IT. .f .J- rf^ og r\j (\j rom t^ IT, -< <Nj rfi '*^ -Ho ^o fo in 4' nJ- .0 -o f~ r-X o •-I o- ff" C"o CO >*^ ^" p- csi

f^J^ooo^'XJ'')C7*>J•>4"'*^lnu*^>J^/^^r^J^J•^^^^.^om*J'^>*•^J^4•*4'lnln^^^nr^n/^,Jfn^f^^,0^^**oX(T•^C^>0
vO-oi^r^-r-'Oxx'Xixxx-ococoxtsjouxxx'nxx-xxajxxooxxcomxxxxxoorgfMrri^in.o
in^^ir>inj^m.»-.r«»-^»'-r-*'>J-<J--l--*'-l'-»--*-Nr<l->i'-r-*'-l'>*'-J'-4-«>--«'-*'-r>*--i'-J'>*'>*->l'>»--J"^'n^injMn^

^^J(N'^J.^J.^J."\l>J.'^i<^J-^'-*f^J^^Jr^Jf^J--^^'^Jfg^^Jr^J(^j^s(^gf^i^g —<fvj-\j:^.-vj,-\jrsj(\(fNirgf\jf\(,'\ifN)—^r^-^^^f\j

-^'^xoo^-<(^|^0^**3•^^omm^J*^*••o^flnLnx^o^m^O^^O^^^^-n-n, '^f^^Nf'^oo^^r^rsjtn. 0^<>^o^J•>0
^o-o•o^^ln(^JOO^xxxxco1)a)cocoxxxcoxxxoorocoxxxcoxxxxxxoxxo>OlMf^J^o^Jlno

i:^nmlnlnL-^l,^ln^}-J-»•J•>J•-J"•4"^^^J>l-»•>l>t-<-J>J-J•-r>J-r>i•-*•^r>r^*••J••J-J•>»•>J-l-^^>»•lnlnlnlAmlnlA

a.
X XX 00 roX COX oc XX X XX CO 05 eo o- <r o~ c> CM>c c» c^ L'> >»• .*• rt CO f^ r»- r^ r^ r»- r- ^oX tD eo COX r>. sO >o COo

.*iiNj>\jr\irMrM.\JCN4<MfM.'\j.-si(\|iM>j(MiNjtNj(Nj!-giNjr>jr\j(M,'N4.>jrM (Mf\jfMr\j<M.->gr\jrNj.-\jryjt\)(Nj(Njrg,\jrsjtNjf\jr\j

+ ^rtj.o-<oir~j--a"-J"-T-*-mf\ifM-jfnma^-T-4"i"-J<N]fo—<oinof<^in>ro-o-or»*<J"-^<7'CT'0"3>xr'^-*'-ot«-x
Pgf\|—*PslPgCM^HrH-^^^^-<*-4^^^4—l-^^H^-I^^P^^^^^r^f-M—^.-^ ^H^^^-l-^^^-^^Hr-^rSJ^-^-^^-^f—t—-—-'^'-4^^^-*

(^i>J•x-4^^^f^J^--lnNJ•f*^^J-ln^Jl^'*tf^>Jc^Jln>c^0ln^^<•^t^n^n^/^ml^^^J•>J•^^^>}^'^4•'O(^Jmc^^O'O^•*0«^
o-oor-intMocrxxxxxxxmx Jocoxxoxxxxxxmuxxxxxxroxxxo^o-^fMfn-^'ino
in inm in in in in -! -J- >r >» »r >» -T -*^ >T^ >>•*^ -J" >f >!"'<*'*••*•>*-» -1" >>* >f "*»•"» >j- -f >r -*•-* in in in in inmm

^^f*^fnf*^OOf\J^-HOXO'-^Ot7*Oa^C7'f*^fM*^O^g.-^0^^*^nr^gOu'^>J•^rl^J•fsJ^g^y•^OL'^^n^>J(^f*^X^O(T'\^
f\if\if\)fsif\jfNjf\j(Nj{\(fsjr^f\jfNjf\(.-H(\(—*.-^f\irsK\jrMrsj'\j(\)r\i ^^fNj<\jf\jrs]rsj^'^fMrsjfMf\j(\jf\jr*jf\j^^^M^Hrst

0^f<ir~-jf»iinu".inxP->finxir>inf»i.<-inrri4-r-xr--<--*-Oin4"inroinin^roinf<ioC'^(MOrooinrrifs]inO
in>o-or»-in(\joj'Xxxxxxxxou-oxxaxxxxxxxxxcoxxxxicixxxx3>0(M<\jrn-*'^>o

^m inm in in in in -r»<» -J- *• >!•>»• >T «J"* >i" >*•«•<»• -f >*• -S"** -4" >»" -i" >i"** ^» •*>* -T *•*•* in in inmm inm
->

cua^xxxa racu&,o.xxai,ci;xxxcrc7'C7>o>cra"C"CMroir<j-'^ooop-r-p-r-r-r^ouxxxxu3^^xa;
OtNirvirMiNKNjrNjrgrsi^MCNKNjiNifsjrvjrMfMMrsjtsjiNifvjiMrsirNjtvjM-j iNjr\jrMr\j(M(MOsi(Nj(Nj(Nj(Mf\j(M(MfMf\j(Nj<M(M

+ ^^(7o>f^J-J^tn>J•^<^*~r<^Jcsl-Jl*^>»^-ln-Jf^J^f"<MOC7><••J•m-Jm^o-or^xa>o'7>(To^o'xr^.*^o^-x

-< >r -o fsjX cr <» (Njm -r ro -r »o -T<^ (^ f^m 'J' ^o -o >o •*• romm -rm inm .J-< •4" <3" * -r ro >r ^oo r^X p- <•mm rn
»o>o*or*-mrsJOO>xxxxxxxxxxxooxxxxxxxcoxxxxxxxcucoxxxcT*o^^(\jm'^m»o
minintnminLn>j->j'^«y<'>j-*j-»j'>r>r^>f^^>r'4*<'*T^>T>T>r'4"^>T>3'*T'T^>j"*j"^>j'*i'inmininmmm

<o
cj> -<rvi(\jtNj^.-^r\jpnfnoxo"OOcro-0(7~ornrg(sj--4-JOOXfnf>j>omrofn<-fn(\i-J'r«^'*r-"*'>Tfvjrnr>-r-x.-i
-^ c\jrvj{Nj^r\jogr\jr\jr\jrg^-4^^c\if\j^^rgF-^^-r\jfNj(\j(\jr\jfNjcN.'rj r\j(Mrgc\ir\irsj{Mrsjrgfsjr\irsjc\jrg—^-^^jfSl

r- ^^4mo^oa^p-'OC7*(*->0'Oh-mirmLn«4"-4ror-mxNrin>or^'^>o^>T^^rf>romc)o-^roa*^-^'0^»^fNjfno
m-o<oi^m(Njoo>xxxxxxxxxxxxxxxxxxxxxxroxxxxxxxxxxo—<fNiro-»-m<o

;zmmmmmmm'j'-f>*'-*-^^yr^Nr'4'>r'T'j'^>t^j"'*'>J"'*-*-~f^'j'-r'j''j'-*">r-*''>'>l'>»''*>»"mmmmmmm
i —
>- a.
Z xxxxxxxxxxooo3coxxxooc:rc7>c>a><^a>c7>cr>o»om>TXXxr^p~r-r~p~r~r«-xooooxoDr-«^-x
O m(^.(^Jf\Jf^J(^Jp>Jrslf^J(^J(^4<^J<^](M(\/(^Jf^J<^](^l^sl<M<^.(^J(^J(^Jt^J(^J-J <M(M(\i<Ni<\jfsj(\j(\j<M(Nirg(MfMCut\jfM(\j(M
X. • • •

rsiti ;7> cr (NJ r\j in in >r ~r »r >» >r <'i fNJ -^ (NJ"K-m .J- ''I tNim(NO a> -T -'o >rmm >o r- f^ o^oo o> cr crX o» •*•m r- r-

OC cN(\l-J-4f\J(\l^—^^-J---J—<—4^^-J-J-M-4---^-J---H _4^^rf_J^»N-^CMPsi^,J—<.^-H—<—<--—

<

o
u.

CM ^^^o(>j(Minp->m»o*T(*>»Tinmsj''T>T(^rn>rr^'0»0«T»T>j'm<'»OPsi^^>r(^n^^(*>i^m*o^ommfO*j'fnfM
.Cv0.or^-0(»iooxxxxxmxxxxxxxxxxxxxmxxxxxxxxxxxxxo-^(Mr<>»rin>o

^4 minmmmminsr>rsr<*^*3*>T>r'a">T>J''T«4'^'j'<'^*T'3'^T*T'T'j'>r*j"'3'>J"^-T^^>4"»f^mmminmmm

X 0'^(N<Njr^OfNJ(^rof\i-Joa^O'^(?'OXOf-(*>>-'i3'fNjooOi-<~r(NJ-o-4->»'(^(sj(Nj(Mf^'^>*-^>>'>J"r^r^p-xoo
— Z(M<NJCM"g(NJ(SJ(NIN(NJ'N(N—<(NtiN-<(NJ-^tNJ>— (N(M-<<M(M<M(>J(M rsj (VJ (NJ (Vj (Nj <M (M AJ (VJ (M r\| rvj (M (\i -^—• !M (M
<a ...#•• >••••• ..•••••>.#•••.
Q. >0'-'-TO(^r^cjx(7>r^-ti>or-mmmr^mfMm-o-Txmm>o>0(M-Of^'T'T«r-r>T<^-^o^'\jr~x<Mini7>r">j-a>

*a>0'Oor**^0(^'^cj*xxxxxxxxxxxxxxxxCTxxxxxajxxxxxxxxxxcr—*(NfNj>Tmm
z C3minmmininm^>r^^-j--r ^T'T-j'-r-j'-j'^^r^r >r>r-*'>r>j'-rNi--T<'>f -j'-3"-»'«l'>r^«r>J"^f-J'mminmmm
u
'ii 0(7>xroxxraxxxxxcoxroxxxa-o-(yCT>7>o>cj>a<^xm-rroxror~p-r-i^r^r-r~xoxxxr^-OP-x
CJ ^(Nf\l(NifNJfNJCMf\((NjrsJfSJfNJ(\l(\(fM(M(NjrMC\jrsJCM(M(>jrsJ(\l(M(\J(M (\J tN| r^ (NJ psj AJ f\J (M (NJ (NJ (NJ OsJ CM (\l (\l CSJ CM (M
< • •>...•...< ••• .#•!•••
o^ XMOO{7^(M(MsOvOm>3--^^Ntm(M--((Mr<^rom>r(^(^>t(M^^(Mm(^o*3"mmvOh-r^o*ooo^o^o^o^Q*^mp^r*-
IXI t_)(M(MfM^^fM(M'^-^--*^^'^—<'^—^-^^^-^—*-N-H^Hr^^^^^,-l^^^^ —I. *^ i,^^^^^^^,^pgf\j,^^4^H^^^^»^»-4>^^^
^ I/)

OC « •

>• lJJ-^-Tm(Mmoo^»r~^r>rr<^m^n-»••»••4tM>rsr-o-o^r4•'T^^J'0-^'^^T^(*^('1>^c^''^'»mxxtM-r•^(^(Nl-J
-J ^*O^^P*'»0*T^^CJ^COXXXXXXXXX^OXXXXXXXXXXOTXXXXXXXXXXX(7*^^{Mr'>^m*0
X <mmmJ^^nmm^^J<•*•-4•^J>^l*•>J-t>l-t•4•>»-4^^-l•4•>»•*••*>4•~tr<t>J^J>J••3-lsf>^•lmmmmmm
>-

z 0-^fvjm>j-m<0h-xa'0-*fvjro^—l-<-J^-H.J-^r-«-»(M(M(M(Ml-O ^H PO fO * m o h- X CT>30 o o o o o o O o o
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Z r- r» r^ r- CO r--m —< a> f- -o o r«- r- f-- r-m 35 CO 00« « ^- ^^ >o -o •©« -o -o in iTM/Mn i^ j> -oo eo o<o -- fo >n -o f^ f^ f~

rg .-\ r\i r\i .-Nj 'N, f\j t^i . g .^ f\j rg r-g (\i f\( Osi f\i fNj r\j (\( rg (Ni f\j rsj rg rs, fV fg og (%j .% Pg rg ^g rg rg og f\j rsj .^ rg Pg og rsi .% r\j

^fNjrrtrgrgfvjf*^f*^r\j-^^-*^H,-<,-<^^—«— ^-^-1^^^-.^-—•—*^-i^-i t | —tng(\jr^'Njpgrgrsjrgf\)fMrgngrnr^r^ngogr>j

""""""""' X >Orgrnir» ^o^-f*^^-

X.
0O00^COOO0•«)0O•>/^XlO-00-0-000OOO>/^r>-^^rl.^•»^«^«^-rlro^«^,J•lr^l^m»J•J^^.'^ny^^/^n

.»."%- -gr\..-\4.-^.\i%, \J.^tvjrg-\<rgr>g'g.Nj"Njr^-\j vPg-^ -sj^.Nj:^ .^,rg^^^JX•^J.~^J^«^J(^J'g:^J^g<M•^J^g^grg^
(\.««» • • •

fg.N.-n^'grg.-x.i ^,J. ,___._w—<—— _———.-.__—._
I -H,%,N«,-grgr\j-Mrs,.-\,,'\jr\gf^, g.-^roroi grgiNi

<<> "v. f\j LSoI r t-tify .J r^ '^r~ ~^— jj ?• rx or~.TC—^JX>r^—< >f— r-.rir- lg^'^J.N,/^^nx_'^r<^r^J-J^.7•

nrf^j-j^iT.- J- j^^--! -J- <r «»-»• >!•>>-»• J- NrNrj-.t^j-~r J- J•*-r^•r-*>^^»•^»-*••J-l«»>»^^/^^f^^vLM/^L-.l."l

•»r-r^r^£a>0.>gC~r^.O'OOf~'^'^3caj-3X^xxr-o-oor-aO'OiniAJMr>j^.ri-0-or— ouO'-'fSiJ'O-O'^t*-
^l^>J•^^/^lr^lf^J^^.*.L~.>I•J•JJ^>^-J-*•J••»^J-*^»•*>»•^»•-rJ•TJ•-rJ.r-J-»4•>l•.»-^•>I^»»^nf^^nl.'^^/^^mn

J^fg^g'*. 'g -^("g^ gf^ Njrg-g >j.~grg gr^.g.^r^rsj-gfvjrg.varg '^grsj.'^.'Nirg.-j ^Jrg^^J^J^>•^J'-gr^-g'^ir^, g

^h-c^cx-cr^'^ c^C^^*/>^ -J" -'^'*^^b^^lr^>J^r'*^<^l^g<^<xoo'3^^4^gm«^f<^-o^-^o^-o^®o*'-;(^J'^:7*^**»•

^y.^ Psjrg-jrg(M.-gro>}-rg-^---^^^-^*-<—— -— .^*^*^—*— -^— -^
I I -^rgogr\jr\j'\jpgrg.-^r\irgrsjrgfnfOf*^rgrgrg

0)

^ ^-r«.r-•^«•"^3U^OPgc^'^>00•0'^^*P^^-X'^JXXXCJr^^<J^r*••x^<J'0^^l^/^J^lr^l/^g^^^'*-0'0—<'*^ir\^r»-r**h*

H
a>o c^ .V j3 aj « u'> oo"—o.x3><^xl/^7>^-^g^-j'~^-xor^-<-H^-p~^o.f^^-r-xr-c^p-^o^-o•3>•7•a^^«•'-^-

mi/>-—tni/\^ coco 0*0 x^•co—r^NOomxcn^-^'^0'^J•'Omc*^<MO^^-r^0^g^J•-^>J•l/^^-^0*/^J^o^-'^^
^^^»^*r-xxo^JJ*'^*JOO^-^-^-'*-xxoo:*J^ox^^ooo^-xOl/^/^ng^;/^LnO'Of^coc^—•'g*roop^r*-

2.

OPNirgrMrsifNjrgfMrgrgrgrsjrsrffvrjrgrsifNjrMrgrgrjfMrgfMrgrg rgf>gf^J(^Jr^{^J^grg(^(rgf^J^grg(^Jrgr^Jrgrgrg

f grgrNjrnrNjrgri ,j''*^—<—i—i^-*—•—4—«.-<^-<—-—«—4—4^^^^—«—< | |
—*rgrg'\ir\jr\jrg'Njr>g ->g<^r\irMmmmr'l'vrg

rnrgo-o>/^f"-o«TO-*^>»''^irO'--i/"^i^xgjf~iriiNir^xj-rgf'\rrirnox-o>rinaafnxiX—'f>g>ro-x-HCT'>rou
r-r*-r-r*a)oO'0'*^o*r*'0'0'0'0^"r*-r*-xxaoxcoxf*-'0>o>or*cO'OOir»iriir»mir»<o«or^O'0-H'\jNj*'0«or*f^

-O
C croo>xcoxr--rr-c-—•cr~oxcor^xo^-ror-cor-<^rg----ror-0-T'~r--r^r-crr-or->oxcoooxr-r-— ^rg——— —.— —"-J—<rs/—<—>r\j——•—.——--—<^-^—^—« H_J_^— —4—I— rt--_i—_i^_._i^_j

oj ^L'^rnsfr^'*-—«rs)--4x;7*r^;7*^-4rgu^r^*-Hr-x>o>rogU~.pgir'f^J^^^*PJOf^Lr*'^--«>j'^'^f^«J"*J"t>^. '^cu'^rg-j"
^*p^r-^*cox^-«ror--o•o•o^^^*'^p^xxxcDXcor-r-'0'OOXotf^l/^^J^^^^^/^l^»g^f^coc7*o^g^J^/^^o^^^-

X >-
>- k.

z sOO<5*o%o>0'00-0'0 0'OLnir>i/>»0'0'0>0'0'0'0'0'0'0>o>r-^—<>T**^'*^'*^'*^''^'*^'*^^ir»u^i/^m*Ti/Mnir*ir\i/N
CJ vrfN.rgfSjr\jrgrgrgrgrgrgrvrgfMrgrgfNjrsj(\)rgfs,r\jrsjrgrsjrvrg rNjf>drgrgrgrgrgrgrgrgrgfNj(Nirgrgrgrgrg
2.

>0f^X'-*cijx"o^^4C;*'^^«r>r.0-r>T^iAj^mj'rMrgrgr*oooc—'Pg'^f^>Of**o>ocrcu:7^0'-''-<—'Xin
a pgrgrgmpgrgrgsj-n^rg-M--— ^•^^,^,^^^^^^^^i4»^^-4^^,^^^

I | —4 .^ rg pg rg rg rg rg rg rg f\j rg rg f*^ f^ ri f^ rg rg

U
u.

eg r^ro—*inn^Nroopgoiorni/>tr--4>Tr»^^r"r«-'0<>pg-rc*ir»rgc7''-ooxr--*r^r^rgr*ir»c7*c)pgr-i/>a*r*-rria3
^-r*r*f^xxr*^Of*->o-C'0'Cf^r^r-xxxxGoc;r^'0'00oxr^%Oir»/>i/>tnu'*o>o^*xo-^rg^tri'0^-r»

I o'7^ooxc^r-.r-,j-xooa":7>o:oa-xcS)'<-inNTxr-r-r-C7'X-»—4rgr--0'*'-og3f^p-r«-(7~-oiri O'^ioc-xr^ o
1- ;;^^rg_.____._.-sjoj_._ii-\j-.— -4__i_4_c_i_i-._._j_< _^_i_.__j_._._,_i_._._.____._<
< •• • • •

Q. x-OtTor-oxir-^—4-^g3f— orMNrxox'~-iO~r'"-or"-rPM-oO'OXCD-OPg!i/-TO~—'— pgiTi-roor-inogo
•^r-p-r*"-r^x^->T'j:iJP^ONjf^r^f*-p*:oxxTDx:or^r-o>o>ox-Oi-'>^x*j^*rtnr»-or«-Qo;7^o^>j'g^vOf*-r*-

Lu cj-0'0 00'0*0'0-co-0'Cc^Lr*ir»o>ONO>oO'00'0 0'0-o^-^'^>}''^f*>r^rAfPir^ro>*'u^i/Mrtu^>riAJ^i/Mr»irt
O ^rsjrg.^jrg'NjrgfsjrgpgrgogrgrgrgrgrgrgrgrNjrgrgrgrgrgrgrgrg rgfNjrsjrgfNjrgrgrgrgrgrgrgpgrgpgrgrgrg
< •• • ••«..•••. I .14..
ac >-oi~-X'-xO"f^Of-pg3'Xir-J">>'ir.-r'»>roir,ro j-ror\(rgrgooff><7>—pgrM^-or^-Cirvyo'C^o—"NfMXO
LU tjpgrgpgf^fNPgpg'fmr\j.-4*^--<^^^^^-^-4^^»i^,-4^-4—4,^—4—4—4^-4 I 1 -^rgrgrg.>jrg'\irgogr\j(-\jrvjrn(^fnmrgrg
:> lyi

<
3C 4'

> ujmr'irgLr.—•^r^>r^oco^~^Of^-rx-H^xo^-o-o-Of^u^o-Ol^-ooo•o^r--r'*^^-"JOf^-0 7>o-^rMp-lr^^^oo
—I ^^»r-r-^•ooco^~^or-4)•o-oor~^-^-a^coxxxcor-^>o•o>oxl•oOl^>l/>lnln^n^^o^-eoa'-^'N•rln nr--"-

h-

(J H-o ^-(^Jr^^u^>0^-X^O^4f^J?*^>J'U^^0^*XCT'O•^pgf*^
Z: Z>0 000000000—<---•-<-< — -" —4—i-4--pgfNjpgt>g
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s:

u^m CO oo GO COm 00 CO CO 00 <o 00 CO 00 r> CO CO COo ^o <o ^o ^o u^ in 4'O (SIr^rg <o u^ -j- <4-^ -l- in 4- r> GO >o tri CO CO OS CO CO 00
r\jc\ifNirsj:\iCN*'NjfNjf\j<NifNjrsj(N(fNj(\jf\jr\jcNj(Njf\jcNj(\jr\irgfNjrg(Nj (NjfMfNjrgogfMfNjogrMrgfvjogrvjrsjp^ifsjrsjtNtrNj
+ •••••• • .t.. •..••i..f<>.

fNing<N)rsjf\jf\j(Mr>Lr»aoco^Nj'f\jf\j-Hrsj—4-^^^r\if\]rs|fNjosj(\j | pn | f\jf\irsirsjf\ifsj—^^^-^^HPsirsji—ipsjrsjrgrsjfNjm

—*^inOvOcoO'3'>ooogo>icO'-^X!'^>r—<r^incof^Ny>o^*-H—*.--4.-\j-WNO-.j-r^'^*or*-^^^r*OfNJ^^incNjc^(Nirsir-t
ocCT':rO'H-jrsirsi(\i-Hr~.fc-"oajoor-h-'ONOir\»l-^j-poc\jf\j 1 ~j-voccf^r-r— xcofsj-j-inr^o- — rsj^mr^coo"

^s-—<>0 7*oor^in^vrmirf**r^''5'\jc^r^*o^-ocoomLriN4'.-Hrs(-^j^r^^Nj-i^r^r-aDma^OsOr-j'^HOO(TO

^*-cocT'^oco^J•o^^J-^^-<7^'7'^r^^rlO^^^^^^—'msrf\ir*-om^4'^^o*^>r^-msoaoO'^fNjf^Q-^^*^ocoa^fNj

s.
xco'^;:Doo33x;^JODJ^-0-OJOI3J^^o^o-oo^/^u"^^r^J->>l-H(^J-om•4•.J•^l•^ln^r^-Jo^o-"\^33M-0'Oco

OfNl'~>l>'NJ'N;-'Ni'\l^0si>'NJ^rj^'NfNfSI'NJ(N*fNJfM<\|fSJfNjfNJCNjrNj(\) rgr>jf\J'^'NI<NjrNJ'Nf\if\J(N''\J(\Jf\J^fNJfNJf\J(NJ
rNJ<a.. ••.!•. •••••• •

>0>or^u"iro^-r-in(\i(\j,o-j'-<---*'iriOO>cch-''nncoinrsitM.-<-HO(7>CT--J'-»''\ir\joo-OiAO^Of^CT'orONO-or~—

<

r^ rsj (Ni fSi f\i .'Sj (Nj rrj ^n 00 03 r* in fOf>j—'fNJ'-*'^^H(Nirsjr\jf\jc^fNj 1 (^ 1 rsjrNit*g:^fMPsj^-4-^i—1 .-*(%] rvj^^rgrsjcsj cniw^

^nLnln^o^c-oo>o-o-Oln^nl^J^sJ•^J^JsJ•iJ^»••*•^l'J-» ~}--jTorripr\frirnrri^,^>j',j-^^inLfMnmininm.

f'^—^-co^-JJ3^r-om^ln-o^-c--<^Joo^-•J•'^=0 33.0lnu^^t^J^fSlco.Of^lAOXo^oa^;^a)^-X!^JOooCT'-^
iNj(M-<—<-\j(\j—<—4—4—<—.——I—(—(-NjAj—.-J—I'sj— -J—•—1-4 _j^^-j_i_<_^rf_i__i_<_.^r\j_(rvj_jrvi

inf^(7''NjOinxi'>;n<>oO'Aj-Hr^.rO'\ico»tO'J^r^NO=3.>--4rsi>0'»-f^>tin'\jr\j-*-t~--OcOrnr~r^o--<--J>l-h-—

<

r-coooo—'—<-^(Njr^ p^r^ in p'^—c7'Kr^^-o•o ^o >»•-*• f»i(M.'sj 1 »•-o^-^~^-^-coc^o-^fo>»^^o^o<^Jr^Mn^of--c^
2ininin,o>o-o>0'0~o>oinj".inin~r .l--J-^^-l--4'>r4-Nf-r >»• -4''*TOf<iromr^f0.r-»->r-J'-J'-*'ininin^4ninin

CD CO 00 00 00 CO 03 00 CO CO CO 00 CO CDm 00 CD 00 -o -o -o -o -o in in ino iNi —' i»- vO in >»• >» <*• >Mn nT in r^ >o in^ 00 CO 00 cc flc

J^^^J.^Jrsl:^J^\l:M.'M(^)lMrM..Jr-g^g(MfM.^J^^JP^JrMf\|r^^MI^J:^J'^Jr^J -^<\jiMi-M.-\j(\jr,j.\j,-\j'\jr\;cMi>j,-\j,M(%j(Mr\j<\j

+ -o o >o -*• in ^o CO (Nj o> r- uj fo -» ro .« ^o CO o^ X 00o •* -om fo r\j "^ t-<o CO 00* 1^ fsj <Mo ^o in ^- o> rvjo f- fi^ in in r-
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p-l pn—icoT^T^-^CT^ Oinr>-f»^.j-ini^x-<-J!3^ooincof^oocoinvOtMt\)<\irocoo*sO<occa<incoo<ocoo>ocooooo

^trsJ(^JoOln^noo(^<-<xOlnlnpo(^^r^-r'^OlnooOln<oo^o^>•<MC^-o^l•^l'0(7>a>(^Jln.4-oo>OfOC^cooo—<^-oo
r«-cocrc>—<^—<(^J^o.Jr-^nf<1>-lO>x^^^~^-^o-O^J••»^o^^l<^JO-rr^^--^-^»^-t~coo—'n'»T~xo-<(M~l--or^oo
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cuxoucDci;cocDouruaocx,cua>cDoDcr>cL)00co^o»OsO»OL'*.inir>rc\ifNjp^<jirin»3-«^>3-m*j-inr^aLin>i)aDG.^cDoooD

orMrM(sj(\i(MPM(\j(\j(MrsKMfMfsjf\jfM(\j(sj(\ii\irvjfM<NJ<\ifvjnj(\j -j(\jr\j(Mf\jiM(Mrs4i\jrsif\j<M(M<\i<MfNJ(\irMf\j

+ ln>oxl.Jln>ococ^o-JOcx^o^^~xocoeDO^-J•^Olnlnf^lnoc^t7'Xlnf^J(M(MO^-^n^-a~<^J^•oro.o>s^-tT'
rgr\jr\j(\jcNfNji\jrg>rr*(J*f^inrnr\j<-^'^oj^^^^^i^rgrsjrgpgrsi--4fTirgrNrgrgrsjrg(Nipg—)—to-4--*rgr\j^^fvr\irgcNfN

>o in rn o' ,r CO 03 rsi >»•m -^ in -- 00 -T (^ ^- (\io r~ (N) o^ ^o o^o in cj (Ni o^o r~- ro -o (\io -J <o rn ^-X -J- rn (j^ fsj -J in 00 r-
r*-coo^^^^^^—4(\irg(NjcMnf*^oc7^aor*-p^r*'0>ONj"sr*^pnf\j^4>rf*^oor*p"^coc7'0<-tf*>^J'*OQOo^^f'^in>or*QO
lnJ^lnln^o^o^o-oo•Olnlnlnln^r-^r^J~»>J"-T>*«r-^>*•-*^•-T^rrlr^r'^rrlfr,rn,J•J^,J•,5Jl/^u-^lnlnL"llnln

(\i

o
O- >i-nj'^cDOC7>aoinvOco-*'UMnr-r-^^<\jo'C7>>oCM7'ooooin>rr«i-^fMf»^oo-o-*'inincDODinoooo»Jh->ooo-HOO-j

cj> (^logt\l^n^p^o^opnr-^<1c^ j-oo<)r^>oaj^-jrn—^--^r.o--r'^^rrnot^J•J•^n^noo-rof^JO>rf^-0(^l^o^-'^colnco
f^ 00 CT- 17»o— -H tM rsi fi C7> -o fO -^ c^ 00 r~r- r- -o >o in^mm i\ic >*• c^ r-^ r~ r~ 00o -< <»> >r >o 00o -^ <M 'f in r>- CO

Zlnlnln^n•o-o^o>o^o•o^nlnlnln^l•^J•>r4•"»«*•*•>J-»>»••r•4»J••*<'^''|f"^0'^f^>^»•**•4•>T•lnln^n^nlnlnm
X >-
t- JE
z coa)cr>coooxcoxcoaocoa3cococooococooo>o-OvO>oininin>T'^tsi-*'>oinm'4->r-*'>r-T-»"P»'OOUMneooococooo
O iniM(Mr\if\j(NjryjfMc\j<MfM<\j(MfNjoj(\.(\j(\jrsir\jtM(sj<N<NJiM(Ni(Nj fMfM(M(NirM<Nr\j(Si(Mnj(MPMr\j(MrMnjr\j(M
a.

+ ^ln^o^Oln^o^-a^mlnu^-'-<or*•oo<3oco^^^-(M»o•Oln^•^JlnoCT*ocoxlfnrop^Jo^o^^^oa^(M^^>Of^J^>J"*ox
a: fMPsi(M(\jf\jc\irM(N]~r>oc7't«--o<r(M-J--r\j——•-jf\jr\j(M(Ninj-H 1 (\)fr)tMf\jpgf\irM(M«^-<-J^(Mr\j^rg(\j<M(Mrg

O

O

CM pn^fncr)-^*oco{\jNrpncoo^—4>oinc7^f\jc3vO*j'fMr-c;*rg>o*^f^ocrr^f^inc>^~c7*njcr'>0'^^^o^ocDminNO
r>-mCT•(^-Jl--|-H(^]l^|t\lC7or^-JCT'X^-^-r->o-Oln-J•r"m(^l•-^-^-J•o^-^-f^p-aoo*•-J<M^r-o<Do-^r^<"^o^»•cD

*^ inininin»o>o>Oso^>omininin*T>T^^>T'^>a">T>J'>J'>T>r>T>r'>j"^rrnmf*^(^mpn<-.T>r^r^ininininininin

I OpntMnjoo—'O<M0Dinc^-4"'O'n o^--<'-oco^Of~c^o-J^-lnr^-J'M^o<3•oo^}•ln^r^«-.0^-^- xnj-OP-co-^or-o
— Z (Ni (N rsj i-* CM Csj (\j —4 ^^ .-4—I ^^—* ^^—( f\j rsj (Nj —* ^^ ^H -M .-^ f\l »^ ^^ ^^ ^-1—4-^^^--<.-^-^^^^H^^fNj^-*—4^^f\(rsJ'-<nsj

< •••
a. >r\j»^rgrnccooin'^oor-oQin(\,coa>r~---^0'^inrnrnina>rNj<Nf^--f\ir-f"»rvO'NiO'^-T'^^-'^inininfsjr-inin

<t r"po cj> '?<o -^ -^ fNi fNi roo -o -J- —' C7> CO 00 r- r- >o nO in »»• rn (\i (Nj (\i -^ sT CT> r~ r^ ^- r-XO -^ (NJ •* in 00 C7> -- iNi -T in r-

X

z (3in(Lninu'>-o>o-OvO-oo-oininin-*->r-T-f <--r-r'j->*'>r><'4--j'>»--rpofomrrirnpo*-j-,f ^>j--j->j-inininininin
u
uj <DoooocococooD^a^xcoxcoxxcocoxx^o^o^o^o^o^nln~l•-^tM.*^ooln.r44a"ln^l^-co^Olnctjoocowx

a<Nj(\jrg'\HNj(\j(M(Njrsinjf\jrsir\|iM(M'>j(\i(Mr\jfvj(\j(M(Mr\JfVtN4t\j (MrM(\i(\jr\jf\jfSi(M(\jrsi(\i(M(\jrMr\;(M(N]tNj
«]: ••••••••••• i^»««a> •••••••••<•••••
o£ >^.J^-^o•l^o^-c^a>ooOlnl*^co(;^^^oo^^^--llno'ln<sl—<o(J''JXxr^-4'<Nj'^<3J^^oopn^r-r^i*Mnr-f~-
UJ u'CNjrgrgc\j^(Njrsjf\ii^sOC0C0'O>TfSJ'-*'-*fVi—^^^^^fNfsJtsj'Nirsjfvj I fMmfMrgrsjfs(rMfvj-^'-4^H^^rgrg*^f\jfNjfNjrgfNj
> 1/1

<
a»

> ijjk-iro>'\tox~or-o>rinpor>-x>rx'XO<^oinininr--mro>o^m^^co-o>rx-r>-ooo>roQO>o'^xin^-»-in
^ >r-33CJ»t?o-^-4isjc\jnjo-Ofn-j<^aocor~i>--OsOin>r-»-mrsif\j-j.i-or-r«-r-r-co;?-^fNj>T-oi^c7>-^<\j-r>o^-x
1 <lnlnlnln.o•o«o^o^o^o^Olnlnln*•^l•^*•^*^f >!•.*• Nj->»--4--t>l' 4->*' <»•-»• r'^f^r'ifnro (">»-* >1'-1'>1'-^ in ,n in in in in
»-

CJ f-o •^f^Jrrl.#m^Of-flOC^o•-4Mf'l>^ln^o^-ooo^o-4r\Jr'^
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oooco^O-^0<^^-OoOl/^^li^^tcoo»co^-CT*xco^O^'^f^J(*^'*^^'0^-^•^-xcoco^*^'4•^^irg'0^* -OOcMO
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4- avt****** •••• ••••••
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f<\ ^r iA u^ O f»- C"^OOoX -o '*^o a; f^ -O u^ ^ fo rn f^ fo -sj" *j- h" -4- f<^ fs* -^ -^ ^- -- rsi u^ r* 30 O'O --^ f\i fvj

j^ in w•^ i/>J^ in J^ u^^ ^o -O *n in u^ \n^ 'J" '^^ 'T^ -J" nJ*^ ^ -J" "tf" -4" ** >r <*" -J" "J" ^ 4" ^r >*• ^ ^ >r *A u^ in in u^^

-^o— ^JOO-^ooCTT^f^ x^-oo^<>^xf^^-x^-^•Oln<^Jf^J'*^lnNr^-r^r^coxQo^-QO>r(^J^r^^-^-co(7''^^

^>j'X-0— Njin^oinrsjin^r^r^fNi j^ x*—x^^^h- 4''-i0^Oir^'^oxmx»nx'^in'--inr\j.-Hr->j'r*7^j^'4-O

^tntnin J^vnln^n^n^nlnlnu^ln^nvn'4^* >»'>»''4''4">*"'4'>i'^'4"'4'4">4"'4"'4"'4">*'-4''4"^*'-4''4''4"*ninininininininin

X
•»•r*-0^nOO'0'0^'0000>OJ^T-0'J^J^J^U^^U^X\4'^^J''^4•J^-^lnu~^J^U^sr^^f*^^»^^g;^J^J^

CSI • • • • • • • •••••
^r^x^*'^xof^JO^^^*•0 0*0 0'^'%^*^'^'00*'^|'0^*'*>'*>^*-^-lO^*^«o^<^^g^•ao-^>*'-^'^xooO'4'^-^^
f*^f0f^f0^0f0^^y^>f^n^*rsi^g%(^Jl*^f^^0f*^-^^fr^f'^^^r'*^J^^%y-4•^f*^r^^^^^r^

f- ^ ro —•^ 00 T» Of*^co'*^-^^- 4^^s,Xln4•Xl^J^--^x>oxn^•lnx^-«4•4•*-v>X'^Jr^'^Jrgc&fn(^JlJ^^coo
fn4'lnoo^-xc*OOO^O^ooC'^*•'0^n^rOf'^f<^fOrn^>0^n'^JPv»-^-^^-^^\JU^^aJa'0-^'^(^J^^Jr^
ln^nu^a^J^lnJ^lno^o^u^^u^J^«r'4''4>r4'^J'4''4•^^r^*^r4•^J'^r«r4••4'*r>r4'4•^J^ru^lninu^u^l^^

-^—O^OOX^x^"•^C^X'Ox>Oxa'XOXxc^^»^-ln^s|(^Jf^J'4'4^-^*^-oxxr«-^^0'*^'*^•or*^-o-^fM

p^^7'4C'^-J^J^u^-*«T>f^^c•-^c>•^^l'J^^^J'^X'nJ3^TC'^o-^^OX^rc^lna^r*-^^7^f^x^\JO
rf\ >j- ^ 0^ in -oX O*^ C^ C^^ r^ '4' -^OX -O J^ ^x f^ fN* psi **^ 4' u^^O fs* <^ owrg -- .--• fNj^ r- 00 J* CT* ^- ^^ fNj r\j .-*1^
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X
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^oaJ^-f^<a3a*^^<^o^^r^^nlnoo•-^^^*rsi^oo^-ln'n^g^n{^drgor*•f Ja^^^xc^r*^<^JXO'-»o;J
rn r*^ 1*^ f*\rn ro <*^ -4" f^ 4' f*^ *N* cNj <"

-J fN# rNj **>*^ '^ f^ (*^ -^ '*^ f*^^ •4' f*^ ''^in -^ *f^ f^

r^-4"ir-OsOf^cucrooo3'f^4''-^0'X^^infOfnf^rof^Nr-or*-rr\(%(-^,^^^^^r^^,OJOj«0'-^-<o^(^
in in in*nin in in ino -o -o in in in in ^r ^r •4" ^r ^ -4 ^ '4' >x >r >r «T ^r >r nT -4- ^4 sT ^ 4' ^r ^ 4- *r in in in iTi in in in in i^

C*oo^O«^x^^'**xr^oxr*-p^xxr*-^^-xx'0-0'Of^rof'^-4"'4'N-^r*^(j*xxr-xOin*n«n'OX'-*o^^^

/^O OJ 'Si :> -o (^ <^ ^- ^- f^ -^ -^ ^• r^ '^ in ^- <No in^ K^ f<^o nJ" c>X -^Xo in rsj in ^r o^ -^^X p*- -^ -^ rsj nJ- ^ sO f^
<^^^lnJ^oxa'7*^^J^x^^^'«JXOXlNr^^•*J<''J(^4•^•^'4c^>rr^'^^^^J^^gfnr^xxCT'^^^^g^^Jf^lfn

^inininmuMnin*nininmx*uMnuMn^^>r ^'4'*J'-4''4'4''4'>4>r'4-^-4''4''4'^>j'^'4''4''4''4'ininininintnmm

a.
^*f*-^*kr>C^'0'£0^'4;'0<;^in^^j"iru"i^.j^a'-u^^rnir.r^irou\U'j-inNr4'r^rnr\,c\ifs^

or\)^sir^Jl^iryrsJry^^|^^Jf^j<^Jf^Jrgr^Jr^Jf^Jf^JrsJ^^Jrgrg^s|f^J(^Jl^Jf^J rgpgrwfSirgrsir\jfNjf\j(Mrgrsjrgrsi(Nj(\|f\jrsjfM

o>o^-o*^^.xooa*<—tnooinooo'Nj'-«x^r*x^m^f*>fsj^ir.xfsjr^r*c*Xfs(inof^rg--<0'4 O'-oinNr
r*^rnrifnfn(^<*^'Tf*^>r*^fnfNj>jrsir>4fnrnfnrnrnr»inifn>T^4'Tniin'4'^r-^(^ogr^

lno!^JC''4•--<4•lno^<)>rln^Of*^<0'0^r(7''*^oc7*OfS(^«Olnfnln>rxo*Xlnm^gOlnr*r•x---^rof^JX—*>4
f»^'4ln^n^o^-xa'^^JO^f^^r-^^X'OlnlnfOf^fom^^^r^r^^^^psl•^^^-^<^l'4•>o^*xc^^^'^|rgf^Jro(*^^
inminin j^»nin»nin 0'0.nininin4*'4-4'^r'4''4'4'-4'"4'4'^-4'>r^^^>r«4>r>r*4''4''Txr^>ninin»ninininin

(^ ^-^crxo^o^o^xooxO'Ox0^^a"xxxxf^r*<oinfnf\)frirn>r^"r^x^r^xxxr-«4^inr*h*c^-H^
^4 ^^ f\j ^M ^^ CM f\j -^ ^j ^^ ^^ fsj --^ f\i r-i ^^ -^ ^^ i^ ^-— ^^ ^^ ^^ .—' ^H -^ ,H ^H ^- ^H ^^ -- ^^ -^ -4 -^ ^^ -^ ^^ ^4 ^j -^ rg rg

O fS(^-^-^go^-^x^H>f^glnu^-orn-^-^^*-a^m•^<)<)*o^^c^^^^-ln^oxc^'0;J^oxxpsJlnf^^^f^JO<-^lno^
»^ mfn^ln^no^"C7*c^a*a*C7'Xlnrgoxo J^u^pnrgrgrgfnin-4"<7*«j'rnrsjfsjrg—*rgfn'0XX<T'O-^

z in in inm in in inmm in in in in inm in 4->r «r>rNr^-4"'4'>4"'4''4'>j'4"'4''4''4''4'^^'4"'4''4'-4'«4'mmmmmmmm
X —
- X
Z r--r*^m*0'4)m^'0'0'0'CO'Om-4-mmmmmmmm*Tromn^mommmm-4"*TP^rnf\irgfsjrsjf\j'4'mm*0'0
O mfsif\jrgr\jfNjfsjPsjrgr\jf\ir\irvjrgfSirgrg(Njrs(f\)fsjfNjfsirgf\irgr»j fvj in, rs* f\j (\,i rg Psj rsj Csj (N( rsj (NKM psj rM rw rsi fSi

X ••••• •••••• • ••• «••••
p^mr^(jrgNO^*xr\ia^r»"rsi^-o-^Lrmrsj*^r^rgmcrm(j-^o<N*>r(NJX<^xr*-p»-x-^^r»^(Morsj«4 0xr->rm

OC rn^^^^4'^lfn(nnl-4'^^H^^^r^Jf^JrsJ-^rgmro^nl^f^(<^f«t^-4^rf«^mm4>^^n^g^^
O
u.

(M ^cro^a^fno'oniONr <)xoxoornn'tmrnpgo'*ifn>oinrNjrnm-^or*-mrsiXx«rgmNOsOCT'n^rsirg>ocD^o
(^ rn ^m^ nOX^oOO CT"X^ (NioX r^mm >r f*^ rn n^ ro^ >T r* <^ (N* r\j -^ ^^ --4 ^j f<^ ,o r**X c^o «--< (NJ fs* (Ni

•-H mmmmmmmmsOxCxommmmm-4'^>r<4'*j'*»"'4*'4"-4"*J''«r Nr^'4'4"^x4'4*T'4'«x-4'^^mmmmmmmm

X oooooo-^a*Oxxx^a'mr-m•ooxx^"X^*xmmfnf^J^nrg*J^^-^^-xa'C^c^«o^'*^f0^r^c^'^f^i

< • • • ••#••••••••
& >oxm'Nixo>Tr*-m»omvOfsjr*-m(NJO^^'0<'i^^<3X'^f\j<Nm>rr^n^o^^*r*-p*-r^rNjf\(^^^<)^<Ni*Si'*^^<--*x

<'^r'^Nymm^f*"Xcr^c^c7*a*mfNjo;r^"mm^ru<%j-"Nj>rmmcr'4'^f^^'Nj'^'-<f*><3xa^c>0'^pgfvjr\j^^^
^ ommmmmmmmmmmmmmmm'4^'4•^^^'4^>J''4'4•-4•'4•^^«4'4^^r'4•4'4•>r Nj-^rmmmmmmmm
Li

jj o^*•^•^mlO'0o^^'0'0 0oo»ommmmmmmmmmf^rslf<^mNommmmm^'4f^(^i^^J{^i^^irg^rlnmsO -o

O iri\jCN<NifNJfNj(Njrg{Njr\jrgrNj(Nirgc^fsjrsirgrg(M(Njrgrsjrgrgf\jrsj:sj fMrsjrgrsjrgrgfvjr\ifMfMrNjrsirgr\jrgrNjrgf\j
< • #••••••«•••
Q£ >xm^-0(*^mx^^^o^->»•r^^-mo^>rr*^rsJ>o^H^oxxrgfn--*r^a''^0'x^-xf^Jmf*^(^JO*^f^J^-f^x^•4•

> i-O

<
>• uJ-4xxx.'^Jro^r^JO'*^'0•-^mrnm^^^o^-^mo*»''^ixm^^-^m^-^p*-^0(^i>0'^J^'^^-•4'X'4-^'^mr*mo
^ ^fnfO*Tm'0^o^-<7*ooooxmf^JOX^•mm'4'fOr^rnfOsr >4"r*-rnfsirg-^'^^^^^rtiu^r*-xc7*0'^rNjr>jfNjrgf^

X <mmmmmmmm«o<o^'Ommmm'4'>j-'4'>*''^-^'4'^*4'>4^'4-*4'-4''4'^*''4''4'-4'^>*'-4'-4'><'mmmmmmmin

o >-o ^f\ifrt^m^f»-xa*o^fMf*\^mof^xa^o--f^jf*>
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oooa>cO'^Jooo^>^•*<^l.}.OJ'l^i'-^•^-*o>*•ooa;o^rlcoa;^>^o>l^-°^J'^-ff•aoc^^-t\l^o^~!>^J•^-o^-'«^
Z -^rg CM ro ><^ i/M/M/M^ UMTi ir\ .* <No oo 03 CO to ^- nOo^ uMTi irv Nf u> vO <o >0 r- 00 CT> a) ^- ^- ^- 00 00 00 oo o>^Oo CM
-- j^ in iri^ ;ri j> u^ i/> irv J^ iTi u^ u^ in i/> u> .» .J- .* >f >f -J- .r -* <t -f •*>» J' •*• -^^ >* -r «»* >»'-4' •** 4' >»<«*"*• J^ J> lA
s:

in 00 oo 00 O" CT'oo CMJ> c> CT"^ CT"o O" CT- C7> oo oo uo 00 CO 00 CO 00 00 >* "^fom 00 oo 03 CD 00 CO 00 r~ ^- r~ ^- CO r~ («- ^• h- 00 uo
fNjr\jrsirsj(\jf\irg(M(\jr\jrsjfNifMr\ifM(\irgrsiPsj(\if\jf\ifNjr\jfNj(\jf\j fs)fS)fsicgrgcsiOgfSjr\jrsj(Ni(NjrgrsifNjr\(rsj(Nj(\i

+ • • ••
>om(^Ln'^fo*a-in>of^r*0*r^^OO^rg.-<or**i_>sor^^c7*»-<J^OvOcoo^(\)fri>o^x>r«^x^ir. h-r*CvOC^'Oooow
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