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d�l�hqr~s b�i•k�a�r�h�r�h�dvp�e	�Rj	f�€�•
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{
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žV„�€

z

€~˜/s p�i
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c�•�o�Šva�l�h|c�d�h�b�j�•tè�j�e	h%b�j	��l���c�f�h�dva�b�e
k�a�e	e���}�hge�j�a�b
c�l�hgc�c�•�o�Šva�l�h|c
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�‡c�j5£�oqpƒj�hgb�e�‰�ŒZ‰ �‡c�j5£�oqpƒj	h�b�e
w�x
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�‡c�j5£�o�p�j�hgb�e
w�x�x±•

np = 4
Es=N0

`±a�d�jU£�oqp�l

B l Ts
a�d�j5£�o�p�l `±a�d�jU£�oqp�l

B l Ts
a�d�jU£�oqp�l `±a�d�j5£�oqp�l

B l Ts
a�d�jU£�oqp�l

8dB 220 2:310� 3 240 2:310� 3 220 2:310� 3

7dB 280 1:810� 3 240 2:010� 3 220 2:210� 3

6dB 380 1:310� 3 240 1:910� 3 220 2:110� 3

5dB 380 1:310� 3 240 1:810� 3 220 2:010� 3

4dB 600 8:310� 4 195 1:810� 3 220 1:810� 3

3dB 800 6:210� 4 180 1:610� 3 220 1:510� 3

2dB 800 6:210� 4 135 1:410� 3 180 1:510� 3

1dB 1200 4:210� 4 120 1:010� 3 160 1:310� 3

0dB 1600 3:110� 4 90 8:510� 4 140 1:010� 3

� 1dB 2000 2:510� 4 75 5:610� 4 120 8:110� 4

� 2dB 2800 2:310� 4 45 4:910� 4 100 6:210� 4
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`±a�d�jU£�oqp�l
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B l Ts
a�d�jU£�oqp�l `±a�d�j5£�oqp�l

B l Ts
a�d�jU£�oqp�l

10dB 288 1:710� 3 129 2:710� 3 128 2:910� 3

9dB 288 1:710� 3 96 2:610� 3 128 2:410� 3

8dB 288 1:710� 3 63 2:410� 3 128 1:810� 3

7dB 350 1:410� 3 48 1:610� 3 96 1:610� 3

6dB � � 48 7:310� 4 64 1:510� 3

5dB � � � � 64 810� 4
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k�h�k�a�ivcWjU£Rj	b�h�b
iïd�a4£�i�jUk�eU£�j5£Q‚�b
h%d�a�b�e�l�h�rD£�o�h�i
c5£�a�i�i�hgo�hgi j

r~s b�iïc	kVu�f�oqp�r�h%c�•�i
kVu
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r�hUoqp�ij£�¤ge�h)†�d�a�b�”�a4£�e�c�b�d
dva�e�j	h�e�b�i
hUh�e	e�hgb�e$e�f|c¤£Qr�b�hgl�l�hUr�hUn.e	fg‚ b�hgi
k�hUp�bvc�c5£m}�eVp�ivr�hU‚�b
hUdva c�c5£�Š
l�h�€
`�a�•

j�a�i
c¸‚ b�h¶l�hgc¢c�kVu
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l�b
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p�e\Š
l�a�k�c�l�a�eVc	‚�b
h�lts hge�e	h�b�e$r�hZd�uvp�c�h
”ƒp�eU£�h�r�p�i
c�l�h
j	h�o�d
cg€�˜/s f�j	b
r�hZd�e	fgc�h�i j�fgh#£QkL£~h|cWj$e	hgc�•

j�e	h�£�i j�h�p�b0kgp�c)r�hgcUh|cWjU£�oqpƒj	h�b�eVcZd
p�e)Š�l�a�kgcZ•�d�l�b
c)n1p�kL£�l�hgcU†!o�h�j�j�e	h�h�i0a�h�b�”�e	h�•�h�j)d�h�b�j)n1p
£�e�hqlts a�Š�þWh�j

r~s p�d�d
e�a�n.a�i
rD£Qc	c�hgo�hgi j	c\b�l�j�f�eU£�h�b�eVc�€

x�p�i
c
b�i�h�p�d�d
e�a�kVu�h�c¤£�oÑ£�lQp
£�e�h�†¸k�h�l�l�h�c�bj£�”�£�h�p�bïkVu
p�dj£Rj	e�h�¦

{

i�a�bvc�f�j�b
rD£�a�ivc�rms p�Šva�e	r£p�búž)„�€¡„�€�…)lQp

e	fgc5£�c�j	p�i
k�h�r�hgc�h|cWjU£�oqpƒj	h�b�eVcZ†•b�i�h�h�e	e�hgb�eZr�h�n.e�f|‚�b
h�i
k�h

{

l�a�e	c	‚ b�h�l�h|c�c	kVu�fgo�p�cZc�a�i�jZa�d�j5£�oº£Qc�fgcZd�a�b�eZl�h

c�b1£�”�£Žr�b£Š�e	b1£�j�r�h�d�u
p�c�h�€v`�a�b
c
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c5£�a�i�i�hge�l�hgc�Š
l�a�k�c

r~s hgc�j5£�oqpƒj5£�a�i�r�h‡oqp�ij£�¤ge�h‡†
c�bj£�”�e	h/b�i�h&h�e	e�hgb�e�r�h‡n.e�f|‚ b�h�i
k�h&r�a�i�i�fgh�€g˜�p�k�a�o�d
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h�r�hUd
u
p�c�h
d�a�b
e$l�p�o�a�r�b�l�p�j5£�a�i£•

–

wD+

‹

k(nW€mžV„�€ ¦
€¡ �€¡ �•�€

 �€�˜mhgcŽe	fgc�b�l�j	p�j	cPpð”�h|k\l�pZo�a�r�b�lQpƒjU£�a�iÑ�

–

wD+ c�a�i�j/d
l�b
c/a�d�jU£�oÑ£QcWj	hgc$ë�lQpUk�a�o�d
p�eVp
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”ðp�i j�pƒj�j	h�£�i
r�e	h

Eb=N0 = 2dB
€

¾�¿.- ÁyÈ)É

Æ

Â�Ð•Ä™Å�È)É

`�a�b
c%pð”�a�i
cZf�j�b
r1£�f•r�p�i
c�k�h¸kVuvp�d1£�j�e	hql�h|c)d�h�e�n.a�e	oqp�i
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l�a�k�c$k�a�i
c�fgk�b�j5£�n1cg€



.�¦ ¨Ž©
ª�«/¬�­Ž®$¯±°�²œ­Ž®�ª�³
´�µ¶¬�´�´�¬�·�³�´¸¯&³¹µ2·�º
¯»«~ª�È�¼�¯
­I½�¯&´m­�¬Wµ£ª�­�¯)¼�®¹´�º�º



/ 02143
576�8:9 ;

< =?>A@CB

DADFE

=?>

D GGF H GJIKDML G

@

FNEPOQGRD

ÁyÈ)É

Æ

Â�Ð¢Ä�Å�È)É

`�a�b
cPo�a�i j	e�a�i
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c�oÑ£�c	c¤£�a�ivc~l�p�e�}�hŽŠ
p�i
r�h/d
p�e�c�p�j�h�l�li£Rj	h�€�ø[lQc™c	pƒjU£�c�n.a�i j™hgiUh�éêh�j�†�r�hgc�k�a�i j	e	p4£�i j�h|c

h�“D£�}�h|p�i j�h|cPc�b�e‡l�pZ}z£�}�b�h�r�h�d�uvp�c�h�r�p�i
c‡r�hgc/k�a�i
r1£RjU£�a�i
c/r�h�e	fgk�h�d�jU£�a�iqrD£v��k�£�l�hgc

{

j�hgl�l�hgc&‚ b�h�k�hgl�l�hgcPe	h�ivk�a�i�•

j�e	f�h|cŽd
p�ePl�hgcPr�f�o�a�r�b�lQpƒj�hgb�eVcŽh�i�”�az£�h$p�l�l�h�e

{

k�a�o�o�h�h�i�”�az£�h�e	h�j	a�b�e|€ƒx
p�i
c/r�h|cPc�kVu�fgoqp�cPk�a�o�d�e�hgi
p�i jPr�hgc

j�b
e�Š�a�•[k�a�r�h|c�a�b£r�h|c�k�a�r�h|c�˜™x

–

ñ

{

lts p�d�d�e	a�kVu�hZd�e	a�d�a�c�f�h)k�a�i
c�j5£�j�b�h)p�l�a�e	c�b�i
h)p�l�j�h�e	i
p�j5£�”�h¥£�i�j	f�e	hgc	c�p�i j�h

†�lˆs b�jU£�li£�c	pƒjU£�a�i¶r�hUc�•�o%Š�a�l�hgc�dj£�l�a�j	hgc�d�a�b�e�lts £�i1£�j5£Qp�li£Qc�p�j5£�a�i!r~s p�l�}�a�eU£Rj	u�o�hgc�£�j�f�eVpƒjU£Rn1c�d
l�b
c�dvhge�n.a�e�oqp�i jVc�€

. „
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–

p�e	oÑ£�l�hgcZk�a�o�d�l�f�o�h�i j	cU‚ b1£Pd�a�b
e�eVp
£�h�i j
è�j�e	hqp�d�d�a�e�j�f|c
†!k�h�j�eVpð”ƒp
£�l

{

i�a�b
cUpð”�a�i
c�r�fWþ�†•o�h�i j5£�a�i�i
f

lts p�d�d�e	a�n.a�ivrD£�c	c�h�o�h�i j/d�a�c	c¤£�Š�l�h�r�h�lts f�j�b
r�h
r�h�lts hgc�j5£�o�p�j�hgb�e\w�x�x

{

i�a�j	p�o�o�hgi�j&h�i�d�e	fgc�h�ivk�h�r~s b�i�h
h�e	e�hgb�e

r�h%n.e�f|‚�b
h�i
k�h�€vx�p�ivc�b�iïc	kVu�fgo�p¸r~s h|cWjU£�oqp�j5£�a�i¶d
p�e�Š�l�a�k�c

{

lts fg”�a�l�b�jU£�a�i£r�hgc�hgc�j5£�o�f�hgc�dvhgb�jZè�j�e	h)d�eU£Qc�h)hgi

k�a�o�d�j�h\l�a�e	c�r�h�lQp�d�e	f�•[k�a�e�e	hgk�j5£�a�i)r�h|c�f|kVu
p�i jU£�l�l�a�i
c

{

c�h�l�a�i�b�i%d�eU£�i
kL£�dvh$k�a�o�d
p�eVp�Š
l�h‡†�k�hgl�bj£�r~s b
i�h&Š�a�bvk�l�h

r�h�d�u
p�c�hqr~s a�eVr�e	h� �€~˜mhgcZd�h�e�n.a�e	oqp�i
k�hgcZr�hqc�• ivkVu�e�a�i1£Qc�p�j5£�a�i£d�h�b�”�h�i jUf�} p�l�h�o�h�i jZè�j�e	hqp�o�f�li£�a�e	f�hgc
d
p�e

lts £�o�d�l�p�i j	pƒjU£�a�i2r~s b�i�h•n.h�i
è�j�e	h¸}�ln£Qc	c�p�i�j	h�€o�/i�¥
i

{

c¤£�i�a�b
c�pð”�a�i
c%o�a�i j�e	f¢k�a�o�o�h�i j�a�d�j5£�oÑ£�c�h�e�lQp¶j	p4£�l�l�h

r�h|c)n.hgi�è�j	e�h|c�d�a�b
e�c�b1£�” e	h¢p�búoÑ£�hgb�“úb�i�h•h�e	e	h�b�e�r�h¸n.e	fg‚ b�hgi
k�h•r�a�i
i�f�h

{

lts f�j�b
r�h¢e	hgc�j�h•†£n1p4£�e	h¢c�b�e�b�i

o�a�r�¤�l�h)c�d�fgk�£R¥�‚�b
h)r�hZj�eVp�i
c�oÑ£�c	c5£�a�i¢d
p�e$d
p�‚ b�h�j	c

{

‚ b1£N£�i�j	¤�}�e�hge	p4£Rj�r�h|c$d
p�eVp�o�¤�j�e	hgc\e�f|p�li£�c�j�h|c\h�i!j�hge�o�h|c

r�h�e	p�d�d�a�e�j\c5£�}�i
p�lê†)Š�e	b1£�j

{

r�h�l�a�i�}�b�h�b�e\r�hgc\Š�b
e	c�j	c�r�hZr�a�i
i�f�h|c‡h�j�r~s h�e	e	h�b�e�r�h
n.e�f|‚�b
h�i
k�h
e	fgc5£�r�b�h�l�l�h�€�ø[l

n1p�b�j\r�h�d�l�b
c&c�a�b
ln£�}�i�hge‡l�h�n1p4£Rj�‚�b
h�l�hgc&}4£�}�b�h|c‡r~s hgc�j5£�oqpƒj5£�a�i¢c�a�i�j\k�p�lQk�b
l�fghgcx£�k�£vhgi�o�a�r�h�d�a�b�eVc�bj£Rj	h

{

k�s hgc�j

†¶rD£�e�h�‚ b�h¸lˆs a�i0i�hqjU£�hgi j)d
p�c)k�a�o�d�j	h¸r�hqlts £�o�d�e�f|kL£Qc¤£�a�i•‚ b1£&dvhgb�j%e	fgc�b�lRj	h�e%c�b�e)lQp¶c�• ivkVu�e�a�i1£Qc�p�j5£�a�iïhgi

r�fgŠ�b�jUr�h%d
p�‚ b�h�j

{

r~s b�i�h�oqp�b�”ƒp
£Qc�h)hgc�j5£�oqpƒj5£�a�i£c�b�e�l�h�Š�l�a�k�£�i1£�j5£Qp�lt€mw�£�l�h|c
c5£�o�b�lQpƒj5£�a�ivc�h�éêhgk�j�b�fghgc�r�p�ivc

l�h�k�p�r�e	h%r�h�k�h�j�j�h%f�j�b
r�h%ims a�i j‡þ�p�oqp
£Qc$n1p
£�j�p�d�d
p�e	p�G�j	e�h)r�h�k�p�c&•�d
pƒj	u�a�l�a�}z£�‚ b�h|c[‘

{

l�p¸}4£�}�b�h)r�h%d�u
p�c�h�c�b
e

l�hgc�d�e	h�oÑ£�h�eVc�Š�l�a�kgc$r~s b
i•dvp�‚ b�h�j�o�fge5£�j�hge	p4£Rj$r~s è�j�e	hUf�j	b
rD£�f�h)†�d
p�e�j|€

ø[l
n1p�b�j!f�} p�l�h�o�h�i j¢i
a�j�hge•‚ b�hœl�hgc•p�l�}�a�eU£�j�u�o�hgc¸d�e	fgc�h�i j�f|cE£QkL£Uc�b�d�d�a�c�h�i j¢lQp2k�a�i�i
p4£�c	c	p�i
k�h£d
p�e•l�h

e	fgk�hgd�j�hgb�ePr�b�e	p�d�dva�e�jPc5£�}�i
p�l�†
Š�e�bj£Rj|€�˜mhgcŽd
e�a�Š
p�Š1£�li£Rj	fgcŽk�p�i
p�l�k�p�l�k�b�l�f�hgc�l�a�eVc�r�b�r�fgk�a�r�p�}�h\r�hgcŽf|‚�bvpƒj5£�a�ivc

r�hUd
p�e5£�j�fUr�fgdvhgi
r�hgi�j
h�i•h�éêh�j
r�hUlQp�”ƒp�eU£�p�i
k�hUr�b!Š�e	b1£�j�}�p�bvc�c5£�hgim€�ø[l™c�h�eVp
£�j�r�a�i
kUc�a�b�uvp
£�j	p�Š
l�hUr~s f�”ƒp�l�b�hge

lts £�o�d
p�k�jZc�b�e�l�h|c�d�h�e�n.a�e	oqp�i
k�hgc�r�h�c�•�i
kVu�e	a�i1£Qc�p�j5£�a�i¶r~s b�i�hº£�o�d�e	fgk�£�c5£�a�iïc�b�eZk�h�d
p�eVp�o�¤�j	e�h�€�î�i�h�f�j�b
r�h

d�l�b
c�p�d�d�e	a�n.a�i
rD£�h�d�a�b�e	e	p4£Rj�k�a�o�d
e�hgi
r�e	h¸r�p�ivc)b�i»r�h�b�“D£�¤�o�h�j	h�o�d
c�l�h¢kVu�az£R“0h�j�lˆs £�o�d
l�p�i�jVpƒjU£�a�i2r~s b�i

p�l�}�a�e5£�j�u
o�hZr~s hgc�j5£�oqpƒj5£�a�i¶r�b!eVp�d�d�a�e�j$c¤£�}�i
p�lm†�Š�e�bj£Rj�r�p�i
c�l�h�o�a�r�¤gl�h)r�h)c5£�o%b�lQpƒjU£�a�im€

y

p�d�dvhgl�a�i
cŽh�iqa�b�j�e	h$‚ b�h$i�a�j	e�h�j	e	pð”ƒp4£�l�c�h�n.a�i
r�h$hgc	c�hgi�jU£�hgl�l�h�o�hgi�j‡c�b�ePl�h�k�eU£�j�¤�e	h$r�h$lQpZ}4£�}�b�h$r�h�d
u
p�c�h

d�a�b�e
lˆs f�”ƒp�l�b
p�j5£�a�i£r�h|c�d�h�e�n.a�e	oqp�i
k�hgc�r�h�c�•�i
kVu�e	a�ij£�c	pƒjU£�a�im€�ø[lŽr�h�o�h�b
e�h%k�h�d�h�i
r
p�i j
‚ b�h%lts f�j�bvr�h%”�£Qc�h)hgi

d�e	h�oÑ£�h�e�li£�h�b£†q} p�eVp�i j5£�e�b�i�h�‚�bvp�li£Rj	f�r�h%r�f�o�a�r�b�lQpƒj5£�a�i£c�bD��c	p�i j�h)d�a�b
e�d�h�e	o�h�j�j	e�h�l�p�k�a�i�”�hge�}�h�i
k�hUr�b

r�f|k�a�r�h�b
e/k�p�ivp�l

{

h�j‡p�c	c�b
e�hge�p4£�i
c5£�b�i�j	p�b�“�r~s h�e	e	h�b�ePp�bvc�c5£ n1p
£�Š�l�h�‚ b�h�d�a�c	c¤£�Š�l�h$c�b�eŽlQp
j�eVp�i
c�oÑ£�c	c¤£�a�i™€ð`�a�b
c

pð”�a�i
c$k�a�i�n.e	a�i j�fUl�hgc�”ðp�e5£Qp�ivk�hgc�r�h)i�a c�hgc�j5£�oqpƒj	h�b�eVc�p�b�“•}z£�}�b�hgc�c�d�fgkL£�¥
fghgc�dvp�e#/§£�i�hgc5£™h�j

—

lˆ€]
  43[��d�a�b�e

li£�oÑ£�j�h�eP†#3�€¡ �r1�0lQp�r�fg}�eVp�r�p�j5£�a�i)c�b�e�l�h|c�d�h�e�n.a�e	oqp�i
k�hgc�r~s b
i%e	fgk�hgd�j�hgb�eŽx$‰#�&•Ww� �€�ñ&hgc�”ƒp�l�h�b�eVc�c�h‡n.a�i
r�hgi j

j�a�b�j�h�n.a4£Qc�c�b�e�r�h|c\c5£�o%b�lQpƒjU£�a�i
c)£�o�d�li£�‚ b
p�i�j�b�i•p�l�}�a�eU£�j�u�o�h
r�h�r�f|k�a�r�p�}�h�dvp�e�j5£Qk�b�li£�hge

{

h�j�i�hZk�a�i ”�£�h�i�i
h�i j

d
p�c�i�f|k�h|c�c	p
£�e�hgo�h�i j�d�a�b�eZr~s p�b�j	e�h|c
r�f|k�a�r�hgb�e	cg€

—

¥
iœr�h%d�a�b�”�a4£�e�k�a�i
k�l�b
e�h%c�b�e�l�h|c�d�h�e�n.a�e	oqp�i
k�hgc�r~s b�i

c	kVu�f�oqp£r�h¸j�eVp�i
c�oÑ£�c	c5£�a�i•d
p�e�j5£Qk�b�li£�h�e

‹

k�a�o�o�h¸k�h�l�b1£$r~s b�i�h¸”�a4£�h¸p�l�l�h�e�x�‰#�&•[w
 !a�b2rms b�i
h¸”�az£�h¸e�h�j�a�b
e

x$‰§�‡•

y

ñ�w�•�£�lŽk�a�i�”�£�h�i
r�eVp
£�j
r�a�i
k%rms £�i
k�l�b�e	h�p�b¶o�a�r�¤gl�h�r�h%j�eVp�i
c�oÑ£�c	c¤£�a�i!l�hgc
a�d�f�eVpƒjU£�a�i
c�r�h�k�a�r�p�}�h)h�j

r�h�r�fgk�a�r�p�}�h�kgp�i
p�lˆ€�ø[l�c�hge	p4£Rj\p�l�a�eVcŽdva c�c5£�Š
l�h�rms fg”ðp�l�b
h�e/lts £�o�d
p�k�j&r~s b�i�h
h�e	e�hgb�e‡r�h�c�•�i
kVu�e	a�i1£Qc	pƒj5£�a�i�c�b�e/l�h

j	p�b�“¸r~s h�e	e�hgb�e\Š1£�ivp
£�e�h

{

h�j�r�h�k�a�o�d
p�e�hge&l�hgc�c	kVu�f�oqp�c&h�i¢j�hge�o�hZr�h�d�b1£Qc�c	p�i
k�h
e	hg‚ b1£Qc�h�†�lˆs f�oÑ£Qc�c5£�a�i�d�a�b�e

b�i�h)‚ b
p�ln£�j�fUr�h)c�h�e	”�£�k�h�r�a�i�i�fgh�€

w�£�i�a�j	e�h
p�d�d�e	a�kVu�h$hgc�j&d
e�f|c�hgi�j	f�h�k�a�o�o�h�b�i�h�p�l�j�hge�i
p�j5£�”�h�†�r�hgc&p�l�}�a�eU£�j�u�o�hgcPn.a�i
r�f|c‡h�“�k�l�b
c¤£�”�hgo�h�i j

c�b�e)lts h�“�d
l�az£RjVpƒj5£�a�iúr�h¸c�•�o�Šva�l�h|cUd1£�l�a�j�hgc)dva�b�e%lQp£c�• ivkVu�e�a�i1£Qc�p�j5£�a�i

{

lQp¶e�f|c�a�l�b�j5£�a�i•r~s b�i�h¸p�o%Š1£�}�b1‹ˆj�f�r�h

d�u
p�c�h

{

h�j)fg”�h�i j	b�h�l�l�hgo�h�i jUl�p!k�a�e�e	hgk�j5£�a�iœr�hqc�p�b�j	cUr�h�k�•�k�l�hgcZd�h�b�j)i�f|k�h|c�c5£Rj	h�eZlts £�i
c�h�e�j5£�a�i0r�h�c�•�o�Šva�l�h|c

k�a�i�i�b
c/r�p�i
cPl�hgcŽj	e	p�o�hgc/r�h�r�a�i�i�fghgcg€ ñ&h�j\p�c�dvh|k(j‡ims pZd
p�cPf�j	f$f�j�bvrD£�fª£�k�£

{

h�j‡d�a�b�e	eVp
£�j�n1p4£�e	h$lts a�Š�þWh�j&rms b�i
h

f�j	b
r�h�‚ b
p�li£RjVpƒjU£�”�h%h�jU‚ b
p�i jU£RjVpƒj5£�”�h�€vø[lŽh|cWjU†¸i
a�j�hge
dvp�eZp
£�l�l�h�b�eVc�‚�b
h�lts p�þWa�b�jZr~s b�iœk�a�r�h�r�h�d
p�e5£�j�f�r�p�ivc

lQp¢kVu
p4£�i
h�pƒéêhgk�j�h�d
p�eZr�f�¥
i1£�j5£�a�iïlts hL��k�p�kL£�j�f�c�d�hgk�j�eVp�l�h�r�bœc�•�c�j�¤�o�h•ë~c¤£Žh�l�l�h�r�fgd
p�c	c�h%l�h�kgp�r�e	h�r�h�k�h�j�j	h

f�j	b
r�h

{

b�i�h�k�a�o�d
p�eVp
£Qc�a�i£†•hL��k�p�kL£�j�f�c�d�hgk�j�eVp�l�hº£Qr�hgi�jU£�‚ b�hqpð”�hgk%r�hgcUc�a�l�b�j5£�a�i
c�b�jU£�li£Qc�p�i�j)r�h|cUc�•�o�Šva�l�h|c

d1£�l�a�j�h|c&h|cWj�i�f|k�hgc	c	p
£�e�h�d�a�b
e\r�f�j�hge�oÑ£�i�h�e

{

c�b1£�”ƒp�i j�l�h|c&k�a�i
rD£�j5£�a�ivc\r�h
e	fgk�h�d�jU£�a�i

{

‚ b�hgl�l�h�hgc�j\lts p�d�d�e	a�kVu�h�lQp

d�l�b
c�p�d�d�e	a�d�eU£�fgh�€

`�a�b
c�pð”�a�i
c‡hgi�¥
i•f�”�a�‚ b�fZr�p�i
c�k�h�j�j�h�j�u
¤gc�h

‹

k(nW€~ž( �€ ��•‡l�p�d�a�c	c¤£�Š1£�ln£�j�fUr~s h�“�d�l�a4£�j�hge�r
p�i
c�b�i!r�f|k�a�r�h�b
e

˜™x

–

ñ l�h|c•£�i�n.a�e�oqpƒjU£�a�i
cº£�c	c�b�hgc�r�b»r�fgk�a�r
p�}�h•c�a�b�d�l�h•r�hgc�fg‚ b
p�j5£�a�i
c�r�h!d
p�e5£�j�f�€�ø[l$c�h�eVp
£�jº£�i j�fge�h|c�c	p�i j

r~s f�”ƒp�l�b�hge%l�h¸}�p4£�iú‚ b1£\h�i•e	fgc�b�l�j�hge	p4£Rj�c�b�e�l�h|c%d�h�e�n.a�e	oqp�i
k�hgc)r�h•r�fgk�a�r�p�}�h

{

h�j�i�a�j	p�o�o�h�i j�r�h¸”�f�eU£R¥
hge

cgs £�l™d�h�e	o�h�j
r�h�k�a�o�d�h�i
c�h�e$lQpqd�h�e�j�h%rms h��qkgp�k�£Rj	fUh�i¶d�b1£Qc	c�p�i
k�h)‚ b1£�e�f|c�b�l�j�h)r�b£c�b�eVk�e	a�GQj�r�h)e	hgr�a�i
r�p�i
k�h�€

ø[l�c�h�eVp
£�j$d�l�b
c�e	h�i j	p�Š�l�hUh�i
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