CompuGene
. ( &
* ' ( &

%

1" #$ % &

)

/0/0

=7/
SVE7

e\
592

TECHNISCHE
UNIVERSITAT
DARMSTADT




%& 1#%$'23 & 42"(4 5
1
6 7&& & 3 '10/0
48 ' "' 93 9::/0
- (-& '0;0</0/0
7&& +=>02

0?7 @ [/0:?

- (& 0; | @ /0/0




A& 1:B>?79:C</
#' 21 >>Bé&D




# % E % (& % ) 9
" 73&92 & F +
F 10:G @ /0:? &




( & * 3 '
1 161( 1 1%331 1)7 1#1 1#1) 331%
) 1% /02 # 5 $ 42"(49 ?  #8 5 1

8 1>B1;0?H;/0




#
&
/ #
2
/ "5 5
/ &
/1 I 3 * 5
/1 *
11 " 5 9 9F
JAS % & 5 3
/1> # 3 & *
/<
/<: 42"(41 H 3* & & 5 5
/<l 3 3 542'4
/<< 3 & 42("4l 5 & 5322&
/> 13 42"(4 33 &
/> 3 & 5 5
/> I+E49#3 33 42"4l ? &
/>< 33 3 @ 42'@l 2
/>> ? & 3
/> 33 & * 42"(4 5
/, 3, 42"(4 5
/G F$
|
<: !
</ (
</: ( & 5
<// 81#4"93 & A4A8#| 4A8# 5
</< ( & 5 I+E4

</> # 3 @ & 3 3&

9F&& 33

Il

/>

IG

/IC

<0

<0

<<

<>




<<

<>

<

<G

<B

<C

<?

>/
>/
>/<
> />
>/
>/G
>/B
>/C

><
><;

></

> >

> >

@5 (

) & 8#33

+&& !

J3

3 "&*

3 3 5%4

2 &3 8# &

(5 (4

4

8#E

# 9 3 3
93 & 8#

# 3

"J & 8#

&3 &

& 8#

I+E4

48#9 J
48#92 & 5
8# 5

<?

<?

>/

><

><

>G

>B

>?

3




>>/ " 3 5 & * 1&
>>< 13 3 5 ?G9 39* 3
>>> & 3
+ 935
> (3 & F 8#4
>/ F 3 & & *
>:< 8#43 & 21#
> > ""35 5 3
> (
> A 9 5
>:B #+" 5
4
23 @ &
*
: & 3 3
il , & 5& 3
S & 9 *
D> 5¢& @ 42"4l
E & *
il # 3 & &
il & E ,#9 49+:/
vy & #8 *
i< I+E4 & &&
> , & & 5& #8
o . & & 5& 3
1 1G 93 5
;1B & & 3 & F 8t4
1C 93 5
< 5 & #8 5
i< ! 3
i</ I & 93 9 3
P> #3 & 3 * &
P> & 3 &
0> , & & 5& 3 &
i>< & 3 & 3
P> > , & & 5& 9 (3

3 42"l

? 33 "

93 #8

?9

GC

B/

:0>

o

3

3

RIS

GO
GO

G/

G/
G/

BO

B>
Co
C/
C>
CG
c?

?2<

?B

:0G




" &9 @5 & & 48#
il & 42"(41 2?5 @
ia < , & 5& @5
i & 48# 5
Vi , & 5&
G # 5 & %%9 484#9% 48#
;. B # 5 & %%9 484#9% 8#
;; C 93 5 & #81 48#
6. F
7. 4&
8. 4
C: E &
Cc/ E &&
C< E &#
9. #33 ,
?: "33 5&
?1
?<
7>  #&&
?> @ +
2>/ @ K

#8
@5 9&

48#

48#

:0B

:0G

oC

/0

W/

G
>/
>/

><

>?

>?







K @ 6 * L HO@ & * 1
@ @ 3 7 5 @
@ #* % @ 7 -
x ( | + &
F* @
6 & | & 78&
@ + +
3 * &1 5
@ 2 1 * o, &
F * 3 &
# & 1 23
% &- &@
42"(41 ?"5 * && A8# 48#
48#9+ 1 * 48#9 3 1(9(G>
* + 3 7 *
42'(41 2 7 3 ) 3
?2L1(9(G>  48# # * 1 42"4l1 ?) 3
@ @7 # @ )3
@ 89 @
@ 1 * 3 #'29(
) ( 1* @ 9 2
3 & @ 43 3 &- 9
7 3 1* $
3 x g 89 *&1
1(9 (G> ) 9 S
#* 2 * 3 43 @ 1
1+ @ 89 o«
@ @ 43 * @* 43 9 @
3 ( 4 @ % & *
# (3 3 ( 1 *
3 484 31 * 3
7 * 17 , @ * 1* @ @




* "5 % @ 48# * % & *
4 @59 48#94 @5 ) 3 *
" @ # o
* & 3 1 3 ) @
@ (@3
* 89 @ 1 * 3
* I @@ 5 *
| # * 1 @
3 5 *
I'5 && & 3 * 3&"5
+ 5"+ 1 3 5 3 55
5 3 5* && 3
3 & 1 * & 5 33 2
: S & 5
1< 3 & 1 , 5& 55 1
59 9 3 *9 @ , < 2 1
5&J 5 55 & 5& 1~
3 5 3 & * 3 5&&
>
A * 1 5 & 3 * 13
) S @ # 51 *
& 3 5, 3 5 5 , #
&& 48# 48# 42"(41 ? 5 3 3 &
3 5 2?1 48#9 (&
3 (G> 48# #
48# 3 & 5 F J * 1 3
3 & 5& 3 3* 3 &
3
# *ox * 9 0,3 5
3 & 3 & & ?% .3
3 5 3 * % *
5 E #9 49# 3 & * #& #3
53 & 9 " , & &!(9(G>
#8  * 3 3 & "




* 5 # 51 3 3 *
3 & F2 * & 3 (5
33 #J 3 3 5 5 & *
3 & , 3 & 33 1 3 & 3
* & &
5& 5 * 5 & #8 1
* 48# * 3 & " 331 @5 9 48#9
@5 * & 5 & & 1
3 ! 3 * #8 *
@ & 3 1 5 93 5 #
& 5 3 3 & & #8
* 5 3 & 3 & * 3 &
9 5 2 51 3 1 =




2.
"5 5 "5+ 3 5 33
& 5 & 3 3
3 5 :1G1B 5 5* & 5
"L3 E 21 C1? & & 8#
1* :?B0 1 3 &
"5+ 0 2 :?CO0 5 * & 5
3 & 5 8# 5 &
1 9 3 & 1.3 39
* 5 & 3 3 :0H:/
& 33 3, 3 5 5
&* "5+ & 3 1 3
* 5 & 3 B 1* "5+
5/0001 & 3 5
3 & 3
3 3 1
@ * 3 <13 3
>1 3 &&
& ; @ & 3 & G
9 M& * &"5+ N & 3 &
3 3 1* 3 &
3 * & 3 3 & & # 1
3 * @ 3 , &
3 5
B1:B , 1 3 * 13
B1:.C1:? 2 *1 1 1
3 & * 9 % 1
5 & M * &"S5+ N 5 && 5
& 1 @ 9 5 1 & *
&& 3 3 B1:B1/0 1 33 &
* 3 3 & 51 51
1 35 5 3 5 3 3 &
3 1 * 35 5 39
+& "5+1 9 1 35 1 5
3 1* 5 && & 33 "5+ * 5




9 3 &
33 & &3 1
33 1 5
3 0+ & 5
2 3 @3 & 9
3 (5
5, 1+ &
3 5 15
5
3 &3
3 51 & "5+
* 3 , 3
* 3
35 * 55
1+ &
8* 55+ 3 3 & &
& &
"G4k &
5 & @ 5 &
3
5 *5 3
&
5 5
3 «
8 1 3 1 3 &'S
* &
13 5 35
1 5 *

"5+ :1B1<0

3 1 * *
:1:B1/:1// F 5
5 3 3
:01/01/<
1 333
1
5& :01/01/> +

%F
9 :G1/H/B 2




* *3% 3

33 5

& |/

& * 33

<1<G

1 "5+1

5

3 3 3*& &

55

1 5

<C1 5 33 9

& 3,3 *5&
5

<1<?

35

*

<<]

&J 5
& 5 & 3 & &
/1< 3 5

<1</

& 3
<> 1 &
"5+ 53
&& *5 &3
& 1 *

* 1
*» 93 *
5 &* #
&* 9 @
39 935 1*
3 /1<1<<1<B

ng 4
5 &

1 * &
& 1

9




53 / &1 & M N 5
3 3 5 9&& & M3
N
Rational engineering Predictable engineering
Design-build-test Design-test-build

-, =

<
(o
7 Data
—_—
Tools —_— - — Test

Learn

Test Build l
«— Build \
|
# 1$$ $ 3% ! ! ! $ $!'%&! % '
! ! I "( 0
9 9 5 <>1* 3 9&% 5
1 9 3 3
@ & & 2
* & & 1 & 9
9 5 3 9 33 9 9
* & *%3& 51 & 9 9 * & * &
& && & 3 /1<<1> 01>:
! 11}
3 33 5 & 1 33
3 5 3 3 1 &*
@ 3 @ 3 & ,
<
8 1 * 5 3& &

& 6 SE 3 & &




3 1 &
& & 55 3 *5 ><
53 & 4
3 1
3 & 3 &
33 "3
5 /1 ,
& 3
& & 8#9 1
3 /1< "
& 5 x
& 3 , 31
9 " *

! & 9 59

3 1= 5 5 3
3 1"& 3 & 3.,1*

3 (G1
>H>C

3 1*

3 &1 &&

& 1 35 5

"& <1;> F5 &
3 >




i &3 SR 3 % 1 3
) # & 3 &
33 & 5 8 1 . .
& 33 1* s & 3 & :
& tLT 53 5 3 1 3
’ &9
i < # /3 33 3
° 22 3 53 5 5
3 3 1 . .
# & 3 3 5 o
@ 9 3 L
1# > 3 & .
5 5 9 oG 2 L
(s * 5 & 3 3 . .
3 3 3 & * or 1
& 3 *51
3 B
" # S #% 4%
ot ’ & 5 1 *
3 & & 21 3 5 3,
C # & 3 *
3 5 5 3 1 * ¢ 3 s
3% && 88 2 . & as
3 3 && & 3 o % 1
& 9 5 5 £ o
° 3 * F & &
& & 5 5 N . :
v > 3% 35 2( GO1G: 2(
° 3 3 5 1 1 *
o ° 1 * .C1G/
1 5 1 5 9 s g
3 & && 5 5
& 5 3 3 c
3 3 &

3 :C1G<




A galactose
Gal2

Sasae membrane

i M|g1l2 )

‘-——

: P
glycolysis v ‘_b. /%oteasome
o
Gt

glucose-6 P« <_~ galactose —>» galactose + ATP

glucose
B Hxts

“

glycolysis «€----- glucose —» > >» > membrane
glucose repression

pathway @

0 ! ! I %' o
" (0) 1 ! o I




+$

G>

9F&& 5

& &

1 4*
5
F GB1G? 1*

%

%

3

3 F.
&& 5D

F GB1GC # &

9 3

53 &
BO 3 & 1

53 4 4

1& 4* &

#1 F2
G?1B>1B;

F/

#9




Tet-Off / tTA

B Tet-On / rtTA

)

Target gene

- tc

tetO H PminF Tanne

+1tc +1c
2
@ rtTA ; fJ
tetO H Pmin F Targd€gene tetO Pmin F Target gene
! I
# '2# . 0/(())/0 ' !1 ' ! !' » 1o #
! % %31 ! "( ()
2 5 # # o && 5 5
55 , * 5 1 & && 5
5 1 1 *, 51 & & &/> * # 51
0:; * *1 , && 3 & BG
F 5 1 5 && 93 5 1 =
3 1 && 5 3 5 BB1BC
% 1 5 & * 5 & 3
5 && + OF IF&& * @ 3
& B<1B?1CO
8 "
F & $ & 49 5 & 4
& 007! % GC1 3 & 2(1* 5 & &
3 &00C ¥C: % 1 *9 5&
3 & 3 9F 5 * 51*
*5 OF&& 5 3& %* 1 & 9F&& 5




5 &
3
1 :
* ! 3
3 1* 13
3 & C/i1C< 8 5
& .
3 & 3 3
& & 3, 3
3 3
& 3
# 51& 3 1
3?2035 5 3 3
3 & 3,
& 3 1~
3 Cc<1ic> 2
& 1>
3 &
2 CO0O 70 & 51
3
3 >B1C;
* & 5
& 3
& 3 4
# (G &
3 &
# 112
3 5 > 14
* 3 *
3 &"

&* 5 >G

&

8# #
8#

8#

48#3 5

# (.G >G1GCICB

&

& n
5 5 &&

>

2

?7<




B

@ B-estradiol
UAScaL ORF

UASea f={ ORF
OFF ON
# 3 4
2-5 1.1 5.167 145  $
" ( @)
3 & >9
1 3 " > 1
3 & & 5
* 9 # 51 5 , &
* ">1>G % 1F @ 3 51 5
> 1 8#9 & E # &
& >,
( " "
E . # :9/0/ 3 1 3 5 3 3
E # :9CB 3 & 5 3
CCiCc? A 8# 1 E #
@ 3 1= & 3
&E #9 3 ?20 2 :?C>+ ( 1 E#
3 1* * #" & 3
3 cC + 3 1 E#
10 ( & & E # > 1* *
'3 2. E #9
5 ?:1 5 &
# & * P 35 5 & & & 3
& 1 & 8#9 1 5
>1?2/ 2 F @ * 5 58&
3 E#:9/0 21 9 &
3 5 >B && # 5 ># 721 (G
# >C  +>/ +u/1* 33 5 5 8#

& & ?:172/




operon = ORF
OFF
# 3 I $4-$
2-5 145 %
( ()
3 @ #1 3
1 = , 9 &
33 +u/ # %
& 0* 3 & 9
3 1 * 5, & %
3 & & 3
F @ & 3
&& * * &
3 5 1
&)
*
1 * * %
* ?BO1 *
8t
A 3 &
P 3
&
5 %4
& 9 1 & 5 3
:?2C01
%4 * 5 *&J 51*

& 5 3 5 %43

%4 3

*5 3

9 9

& && 7B

AD
ER

:> LexA fr;,-_lj
@ B-estradiol
operon 1 ORF
ON
6
165 3
& 3
* , 31 & &E #94
3
& 3 &
1 & # 3 &
>+ E #949#1
3 3 5

# 51 3 *
3& ,3 & "5+ 33

& 3,
3*5*  3&'S+

8#
%4 1 1
& 1 3 8# & *

?>H?B 2 :?C?1! 3
5%4 ?; 5 5

J *&& 5 ?C17??
3 &
1 3 &5*

1:00




1 *33 3 * 3
* & 5 3 * %4 52* & 1 && 5 &
%4 5 1& 9 "+ 1%
&& 3 & :001:0: "+ 3 5 & 3
' 59 93 %4 $ 8% 6 :0/
8%6 5 &  "H1* 8# 3 3 " 8%6 5 3
8# 93 3 1 3 &
%4 1* 8# 3 1 & & 1 3 1
%4 *3 ?B1:0/
5 & "+ &J 5 & 3
51 & & & & 8#9
@ 9& 8 3
# 9 && 8 #E 8 1 J 93 & 8#
* 3 & 8# :00 *
& o+
A 1 #ES8 3 & 1
* 3 & 42"(41 42"(49 33 1
, 3 &3 5 # ES8 5& :0<
5 3 3 3  42'4 5 3 &
3 3 & & 3
/<l 3 5 48#9 8# & 8#
3 8# :.0>
8* 51 3 5 3 =51 9 9 3 1
* 3 8# 1 42"(4 33 &
?B ! 3 42"(4 33 5 & 33
8# 3 />::0;1 3 /[>> :0G 5
/>
1 5 3 5 G'
42"(49 ?
48%# ? 3 & 8#

3 3 % & #'1 @ 5 ?:0B




Cas9

&
C

gRNA

FEEREEEEEF R EERE
AIC|G|TIA|G|T|CI|C[A|G|T|A|C|G]|T|G

TGCATCAGGTCATGCACFAGNGGi,VA

8- 98+ "' "
6 -7 8 + ! % 67"# -7 1§ : 671
%! 8+ 1§ 9; < ( & ) "% 13 67" (
(+1.))
& $
" 3 53 * 1
3 & & :0C "
3 &8# $ 1& 3 & 1*
42"(41 5 & 8# 5
:0?1::0 J 51 ?20Q & >0Q & 3
42"(4 Hi< 8 b1 && & 42"(4l
3, * 5 J 3
A 3& 3 33 * 1& 53 G 53
& 42"(49 3 ,* & > 532 2& &
3 & * 5 5 3 3 ?&
8# :0;1:0?
& && 5 & 42"(4l 48# * 3 & 5 &
8# * I 5 3 # & 3 & 1
8# @ , 8# 2&
42"4 1 3 5 & 8# 0<0 3 8#&
3 3 * 3, & 42"(4
5 ?B1:.0>1:.0; # 3 3 & 31
5 3 93 3 42"(4 48#
3 9 48# 3948# @5 5 5 3
48# ;1:.G 2 3 & & 1  48#

3 J 3 5 8# 3




8# 3 ©B1:C # 3
3 J B
Virus
c Infection
O
)
©
i Novel
ove
<
> Cleavage spacer
g Insertion of a novel
repeat-spacer unit
complex
Casgenes CRISPRArray
-
Acquired immunity against subsequent
viral infection or plasmid transfer
Absence of PAM within the
Q CRISPR array prevents autormmunity
2 4 L 654 3 2 1
& Ty DR OO oToRd-
¥ ':n'r x Cascade Transcription
© \ (Cas complex)
Q I activation pre-crRNA
<
= 424,0\ /0— 0RO 0 080
E Targeting X X X X Y X X
E Processing
= chNAs [ |
. AT
5
O
©
; 3
= 5 671'& !'$ 3 1671 3 I ="' 8 re
13 67 I 1 8 ! 3! $
! 89-1I " 3 5# $
' $ -7 7 '8 L # !
-75 -758 ! % i 3167 3 nm 13 !
"/58-9-1 1 15 1 1'5 "( (@9)]




& & *
42"4 * 5 52 ?CB 7?1 & *
100/ ::: # 42"(4 53 5 & *
42"(49 & 33 135 1
35 9 3 10 " 42"@4 5 &
3 3 5 3 3
* $ 3 & 48# 7B 3 J /< >B 3
5 * 42"(4 * J 5
3 01 3 J & &
3 & 39 48# A8# 3
I: Bl'3 3 & J & 8# J 01
2 53 22 424l 5 9 48#  48# J
48# 3 5 3 539 48# &
48# 222 ?3 ? " A8#  48# 3, C#
0; % 1 5* 3 & 48#1 & &, 8t
0:1::G ?" 48# 48# 3, 48#
J 5& # 5 & 2
@# 3 53 3 5 3 1 53 22
5 # J 8 :G
53 22 42"(41 ? 3 3 & & 8#
&1 ? * 1 %8% &
3 4 9 M #& &
?' 48# 48# 3, & 8#1 3 5 8#
3 3 & # J 5 ? %8%
3 5 8# 5 55 49
J 5 5 <R9R , :0; 3 1 8#
& 3 3 8t 10:1:/<
(!
«
2 /0:/16 & 5 * & 8#
* 3 42"(41 ? 5 & 1 5 3 9
48# A48#  A48# 48# 48# 5 48# # A8#
3 & &, && J 1* 5& & 71

3 & /0 3 1~ 5 3 &




J :0;1:.0G & 15 /09 3 1 &
? 5 C+
A Protospacer tracrRNA B crRNA tracrRNA

/M Fusion of
-
T\

crRNA + tracrRNA
l CRISPR repeats

N
LU — w-trachNA W gRNA

crRNA:tracrRNA w
hybrids ¢

Cas9:crRNA:
Cas9:gRNA
Cas9
tracrRNA Cas9 F \ W ) complex

complex

st QD f.IJn ) T e I e
cleavage by V) deavage by
Cas9:c£r;rr\1n/:|t;chNA - \/ \// Cas9:gRNA complex
*8 1§ O ()' 898+ "
( (.))
42"(41 ? 5 53 1 % 1&
1 && 3 & ? 48#1 * 3
8# :0<1:/> & & 1 #
3 8# 5 8% 48# 5 #H& &
1 & ? "+<3;R & (#
"+ 3 5 93 8%6 53 %4 :G 8%6 &
1 & & 1* & 9 A
3 3 ¢ 3 1 "+ 3 3& % 4
3 1 3 &
& % 4 5& 3 &




#& 3 & 6 /0.1 /0< & 33 42"(49
* 3 0<1:/? F5& 5 1 G<00
42"(49 3 (11 &&
3 & & *&
10:> :0B 3 & 42"(4 1
* 3 & 5 3 33 ?B1:00
( L # * 0
1 3 5 & & 8#1 *
5 %4 & %4 5 && 1
& 5&%4 50 ¢ 0 ¥:<0 2 && 5 &
1 /036 3 I+E4  ?9& _
& 8#3 __ 1 &
* 5 3 8# # _ ?9&
I+E4  * 9& & 8# 3
I+E4 * 3 & 5 5* 8#
3 '3 ? 3 48#
& 2 * 5 8# 3
& & 2 8#3 1 * ;03 31
35 9 & 1 5 %4 & * &
??7?

Engineered marker-free chassis

DNAparts
~y fror2l
‘GG/L@}]

‘a “ @m\z’
=
foere )

ﬁ’eﬁﬂj_‘ l‘ @’

% | Y S 67
$ T 8+ 1 "( (++)




3
& # 6 && 5 &
5:00Q & 10 GOQ& * 0<0 Q&
?? 2 , && 51 *9 42"(5*
& & 48# J < I+E4 * 3
& * & 3 , 35 # /11 %2"<1
| 4#<* & 3 9 5&3 ??7 % 1 !+E4
5 & & * & &
* 3 & > 1+E4 3& ,3 &
42"(49 5 && 59 5 1 3 5+ & "5+
33
(& 1 2 * 0
42"(41 ? 5 3 & 1&
*3 5 1 3 8# #53 J 1
J J 3 # 3 5
$ :0B
& 51 3 48# J 13 J & 48#
* 4 & , & &&9 I
* & $ 5 :00
&&9 && & 4 2"(41 ? 5 5 &J 52/0>1
" 6 3 && 3 &&9 &
13 5 3 5 *5 *
:0B *51 & &&9 && &
42"41 ?1 * , 5 3 3 5 & 33
:001:0B
# 3 33 &&9 & & 5 * & 48# ?1
* 3 2 1 & &&9 &&
* && 5 & 9 % 1 33 53 53
:0B & 1 3,3 * H3 @ & 48# 15
* 9 3 & 48# 1* *
& | 3 48# & , 5 P J </li<< 51
39 R 5 *5 3 3 1
3 3 * && 48# 3 ?? #
33 &&9 && 48# R &
3 5 2 /0:>

48#* 5:B




:C & 3 5 5&
&&9 &&

&& & 9 48# #

5
48#'8# & <>
2 3 @ & 48#1 ? & 5 &&9
1 3 & & 33 3 & 51E
? *bl * 1? #
? 8# 4 9 * %8% 1
"+ 8%6 %4E 3& 3 99
:0# 4 9 5 8# # 51
? %C>0# & %8% 3 8 8#
53 53 5 9& 5%4 :0;1:/? 2 "+1
* 33 8# * oo 48#1
& 8# 48# &> :00 31
&& %4 3 & 3 <H<B "
5 * &&9 * "+1
3 * &&9 && 5 %* 1 * * 5 1
<:H:<B
#5 1* 5 93
51 5 3 ‘0B # 51 ?
5 &&9 && 1 * 3 & & 8# 1 9
33 & %41 * & 8% 6
# 33 3 @ &&9 && 1 & &* 53 7
* & 5 @5 ?B 2 /0:;1 & & & 5 7
* 3 +5 9 3
1" 5 * 3 3 & 5& ?
"3 ? M 3 & 5N"3 ? "3 ? 2 5
31J * 9 &&9 5 "3 ?
&&9 && * 9 <C 3
? ? 13 /0:C 5 A 3& 5 9
5 & 9 &&9 51 5
& "3 ? H#H& * 5 & 3
? ?* * 53 9 & & 51* &&9
&& 5 3 5 ?
"3 ? 9 3 >01 5 &&9 &&
<? ? 3 3 9% 5 @51
* * 3 & 5 5 &&9 &&




3 & 42"(41
x5 333 #J 0 #
3 1)

3& 5 @ @ J #

23 @ 48# * &&

& ?3 ¢ @ (#!
3 & 3 & *

3 & 2?3 &

(¢ 3 0
42"4l ? 5 5 3
& & 5 3
3 1 5 5
07 %C>#
/0:<1 ? & 3
3& 5 @ 8# 3,
* & &
42"41 ? 3 & * 1 * 48#

& 5 3 &~
3& 3 & 48#1 ?
3 * 3 :0009& 3 !
5 3 1
1 3
3 && S&
:0G 3 9
3 0Gl> &1 3
42"(4 * 3 +5& &
3
0G1<;
42"(4  42"(4 & 3,
35 5 3 3 48#1 *
5 & &

1

J 48# * 3

& & 1
& & 3
? 2% 1
& ?:0;1>: S
¥ 9,3 48#
&5 3 & 5
J > % 1%
9 8#

&  42"@4 A
3, 5
3 48# 3

42"(4 *

>

3 3 YA+ ?
53 & D &&9 &&

5 /0<1 5 42"(4

3 (G ?1

42"(4




1 3 & 5 5&
48# , * 1" 3
< 3
31 48#9
3 3
48#9 3
* & & 3
5 3 *5 5

dCas9 directed regulation

dCas9 (CRISPRI) : dCas9-effector
; 1T A (NN
dCas9 i :
binding targeting
guide RNA

activate locus A

repress locus A

guide RNA encodes locus only

,8 I 8-9-( )
/ 5- 3 1 '8
3
7 1! (
2 51 42"(4l ?9 48# 5 3
& F8IF &
3, * 3 3 *5
33 1 42" 7?9 48# 5
* 1 *
(4 5 !
E 42"@4l ?1 5 5 42
3 48# 1* 5&
& 3 && 3 ,
5 #(F+ :
>[1:>< 3 5 & &

5 >>

i /0:<1
3 3
5 1% 3& && 3
1* &
0 5
1+ &
5

dCas9 and scaffold RNA directed regulation

RNA binding
module

RNA binding
module

. effector
binding 1@9€tNg  recriitment

dCas9 dCas9

binding

scaffold RNA X

scaffold RNAY

at locus A, execute activation  at locus B, execute repression

scaffold RNA encodes locus and action

'S - ()
+ "y -7 ! 5
8+ -7 o> 1
O)
&-k
35 & 1 &
3
1 3!
"4l ? 5 5 ?
, 17
31 & & 7?2 ?
1 *3 & 3
33 1* 5




# 3 5 & 3 &
5 & 3<00 :> 5
8l <# >G ? &
"+ 3 &

& 3 & & 3
* & & & && &
1 5 5
# 33 & 42("4 &

3 53 GC1l::

51 J 33
3* & & 1 1
" 53, 5
3 & 42('4 3
* * 3 &

& 3 3 & &
5 3 9 53
3 3 o 8* 51
, 9 3

3 & 3 3 & &
42"(4 "A2 % 3
* 42"4 1 &

5 *

* 3 *5 5 &

5 3 & 5 &&

>B
& 42"(41 * *
9 &= 3
5 & 3 531& *

42"(4 3 &
5 3 & 3

% 1=
<: 2 /0B 3
3 5 &
& 3 *5 1"A2 % *
3 *5 5




3 8F4 *

3& ,3 &
& 3 &
&"5+ 53 33

& "5+ 33

& 3 &
* 3
2 315
5 &
5
* AB# ?1 ?9&&
3 5 &
*
9 5 * <
, 5 51
5 3 & 1
B1
& 3,5
& 1 5 3 &
3 3
* 5
3
, 1 8F4 *
48# 3 * 5
" 3 3 48# 1
% 1
3 * 3 5
*
& 3
+ 1
3, *
3 1

42("49

*9




6 %7
3
33 I3 3
3 & 9 5
& * 9 & * 5
3 * @ *
, # 3 2441 ? 5
&
5
I+E4 ?? 2& I+E4
& &
1 3
3, 5 5,
3 &&
&& %
G1 55
> ( *
#8 5@
3 5 #8 &
9 &
& 9 3 3 1* *
3
A & 5,3 1 24"(41 ?
3, 3& 5
5 51 & 3 @
3 1 * &
2 * 3
42("41 7?9 3 & F2
(# 3 &&9 3 ** 9 F2
&& 3 3
#8 2 &
&
* 3 &9&9 3 5&

* ,& 5

5 3

%4 ?>H7?7B

*

1

&1

3 &

42("41 ?

#3 &

33 33

51

3

&&
*1

5 5

# B1*
& & 3

& F29/49 ( 3

*

3

&

@

3

&




Transformation of
target genes into
yeast cells

Expression of
CRISPR/dCas9
components

Induction of
reporter gene(s)

% !
% % !l ! 67 13 " # 1 1 67 %!

3 n"# % 8-9:8+" 1% %!

3r '3 " 1 1 "%

"H# 3 %I !




3. !
& |
5 & * * @
* 53 *
#1 9 P
6 4 '%' :56" 1$ 24 5-36 +7/16 %6 6
) *,6 4 ' 570,76 16 &6 4 %56 6
& [ t#: ;
/ 5 <
#1 9 ' "

$% =< => (" <? %

&'() @ $$< >>(($'

&'()* @ $$< >>((*

#1 2

+ - "a -

S <>>(($! <>>-"t0/? § 1 48# 3 56 0<

.0/ 7>>(($" <> "0 $ 1 48# 3 "ES 00<

") 1234* | >>(($<' <> 'O/ 1 48# 3 56 0<

") 1234* / >>(($7 <> '"0/ 1 48# 3 "ES 00<

+

o/ <> Lm0 $, (ST 2 % < 1 "ES 00/
484 3




+ +6 <> Lm0l S>(($7 LA % (< "ES 00/
"% < 1 48# 3
+5 7% <> Lm0l §, S>(($7 1 (<2 #81F
"%t < 1 48%#3 13E 3
89 . <> -mr0)§, >>(($7TIB "%t < "ES 00/
89 () <> LU0l §, >>(($7'B S "ES 00/
i< 1 48# 3
89 0 : <> Lm0/ §, >>(($7'1B 7S "ES 00/

< 1 48# 3 13E 3

&
&
3 34(CCO U;C><B >;136 ;:?UG//BC 36 G<C UG/IC<1</: ;
* & 3 * &
5 5 & 3 2 3
5 1= 5 & 5
3 * * @5
@ @51 3 # 3
H 1* 3
(346) Pacl His homology
AmpR
/
(s064) KpnI
9! g
# g** 1% 5 8 !
1 ‘&8 I &1 8 ! # 1 - 8 )
67 $ ()1 -8 $ ()1 .8
I 3 (+)1 98 < 1 8 ! 4711 8
$! I 4" 1 #




(11.137) Pmel
LEU2 3UTR homology
—

Tadhi T
3X NLS
o @A8 +(B ) @A8
# 1 @A8+() @A8*(0)
! ' 1
4 % .38 >7>
b= n $ 8 3
$! 1 1l
9  @A8* $,&8
3 1 1l
() 16(8
- 8 n#
| "0 | 3

pIZC638

14.615 bp

* (B *)u

/-38

1%




& SFH -k

3 36 ;/< UG/</0136 ;CC UG/<; 36 G/; UG/ ; *
& 3 H 5 8l#4"
& 5 1 & 3 35 5 %
3
ol 77
N1 1 I @A8 ()1 @A8* (0) @A8 (8) H% 5 % ;8 , !
2 1 ; 8 7 % ! g8+ 1 8
! # 1 8 $t 1 I 4" 11 -* 8
"o < () " 38&8 | & " - 8
! 4" I"# 1 @A8  @A8* | 5 4 8 -7
r o1 3( 8 % #H# < 7
# 1 @A8* | 5 =68 % C1 (%1 ) 89
()'# | @A8 ! 5 '8 3 7 1"
18 1$13 = ("1 5 ' 1 (%) ;89 ()1 $ 8
3 8" ! 7or




& & -1/
3 3>>V ?13>/;9 # V48# 3>/,9 % <VIV 48# ?? * &
(") # 3 H
9! 8 4;0/- !
mrro1 r cg+()1 % C-7 (0) $ > CC-7 (8) 4" 1 5
8 $! 1 1l 4" 1" - 8 ! 4" 11
8 ! # " Cc8 + ! ! 5 _;* 8 "ol
< (-) (8471 $-58 3 71 08 rem 3
8+1;/8 7! I 1= ! 3 | # 1 98 < 1 $ 8
! & "# | $ C-7 (0) $ > CC-7 ! ' 5 /-38
! &1 8 ! # 1 4 8 b7 v
(41 ;8 ! <
' (+9)1 ; 8 -7 % ! 8 + (,1,)1 3(
8 % #.4 < (41 - 8 ! 4" 11 8 $
! 1 1l 4" 11> 8 !




& ( 2
&3 1 && & * 3 &
& 3 3 > 3 36 </
3"ES:::? * 53 5 3 34(B?< U,C><> *
&
#1 9l 2 !
+ 5
7630 ! >,
‘0! <, F
$% B, F
<=$>= : 33C
9 F
3)= 1573 o< (
‘02 >, 484
! > 7 A4A8#* @5
& 4
3 3 H
I+E4 1 3 3#%00G ;/ * 5
& 3>/9 # VA8# % <V/ 48# 5
9! >
# ! >, 1% 5 /-38 ! &1 8 ! # 1
4 8 17 oo 1 "&= ;8 !
< 1 8 -7 %
I8+ 1 3( 8 % #4# < 1 8 ! 4"




2 55"+ 5 & S
E ,#9 49+::/* 3 3#%0 5
9l > "
# ! > 1% 5 - 8 ! 4" 1'1 8 $
! 1 I 4" 11> 8 ! 1 /-38 ! &1 8
! # 1 - 8 1/ 67% 1 -8 $
1 . 8 13 1 98 < "
3 3#%0:? & 3 & 3>
* 9l >+
# ! >+ 1% 5 - 8 ! 4" /'1 8 $
! 1 1! 4" 11> 8 ! 1 $ 8 ! &1 %8
' 8+ "9 %




3 3#%0/: & " 48# & 5 @5
%% % ;; 3 H
+ 9! >,
# 1 > % 5 8 #1 $4-%0 ()1 "8
1313 =1 % ;8 , ! 2 1 ; 8 -7 %
! 8+ 1 = 68 % ; I (%1 ) 89 1 $ 8
3 8"/ -7 1 - 8 ! 4”11 8
$! 1 Il 4" 11-* 8 "ol < ()

388 | &"




3 3#%0/>1 3#%0/; 3#%0/G & " 48#1
& 1& 5 @5 %% & 5 @5 % ;; #
3 H
-] /I C-T % =
o1 > 1> >, 1% 5 8 #
/ $4-30 1 % ;8 ! 2 1 ; 8 T% !
g+ 1 8 S 1 89 1 $ 8 3 8" 1
701 - 8 ! 4771 8 $ 1 I
4" 11-* 8 o < (-) 3&8 |
&"6 ! =1 >>  I'>6 ( "8 1$13
=)




# HH HHARH # # #

& & o !
JA C
@ 3 8# @ I
9 67 =
() 69.41 0 9 9 10 - ($+ &6)( 740) % ="
! $/ 671 ( 740)(0) & 67%! ( 3%)@8)% !'=" D
I B /%- 67% 1 <2/6( 3%)% ="
&( %
@ ; F *
"3 &7 5 @ 5 ' F &
3 34& * (1 & 5(4 *
1 & oo &
48# 5 * 4
#1 /7 20 1 3 !
+ @> 8
#H## HHEH H#HH Hit #it HHE HHH # (
HH HHH BRH#
! Hit HHHHH # HHE H B HE B HE B (
* # # # H## # #H# (
# # H#H#H# # # (
4 HE HHE HHBHHHHH H # # HHE # (
(
(

B H# OB R R R HBH O#
# # ##




HH# #HHH# # HitHHE #HH# # (
HHHE # HE R

! # #HE HHE  HHHHHR (

HHEBHE HH#

#H#HH # #

0

HHH HHEH #

# # HHIH B

~

~

#H# # HA# #HHHH HHBEHA (

~

# # HH##HHEA ## H#H # (

~

# OHR H HEH BHHHRR H B HE H AR AR (

) * HHE WP B R R R # (

" =) &3)6 ## HHH

= => ] #H HHE HE
ll) 3 n

=1; 6+= # # 1"
) &3)6

6+= =) &3)6 %

-6+ 4 #Hit H# H# HEHER R O #O#

—~

-6+ : HiH# ###

HH HHH HH HHHBRR
#t # # # #

—~




IN

#HOHHH O # BHHE O O# # #
HHH# HH HH#

H*
—~

:
B3

B3

B3

i

:

B3

# # HHH#HHH

IN

B B HEHHHE B B OH R H O OHH #

—~

#HHEHH H#H # # H#H#

|

H*
H*
H*
H*

# #

—~

1 # ## # ## ##

—~

! # ## #H HE HH B (

* HH HHH (

*l RHH HHRHBHHBHHEH

/ 730 # # HH#

/73! # # O#

/> Ht HHEHH HHHE HHE OH # (
Hit HHt #H# HHH H#

* Hit HH# HH# 1"

4 HOHE B HHE A OHE O H (

# H# HE# # HH R R O# (




HHHE #HE # 4

HHEH#H # Hit #HHH (

o

HHEH#H # # HHH H#H# (

HH#H # H#H HHE #HH H (

44 #HOHHE O #H# HEH (

4: HEH#H HRO#H# H# R (

=- => 1 ## # #

6+! HHHHH H#HH

6+ 11 H#HEH H# # HHHH H#H (

*> 1= # Hit 4

&4 -2
@ @5 35 G
#1 = r
+ >
) A B
D A B
3 1 9"& > # @
3B> E -B 7" & +3 & A B




A7 A : B

@ + & A : B
86 + 9> #( 6!
&6 "

@ B
#1 F 67 1= % &
+ >

(& F< 3 "A 2
S
&?
@ C & 5
* @ & /0 JW 2 * 3 * 33 1:; Q *l 9
3* * A J 1 * &
* @ 7?10 & & @ 5
I 15 * 1.0 &
1 & & * 39 3* *
, J & 39 3 ?
#1*8 '3
A >9

/0Q *

0;Q* &
0BQ* = 8 +
0:<Q * 3

0;>Q * 8/%(F>
0CGQ* 8%I(F>X %IF




50 1> " 10Q *I
0;Q * &
0BQ* &!= 8 +
0:<Q * 39 3*

0;>Q *I 8/%(F>
0CGQ *I 8%I/(F>X %/F

#1+8 $ % "
>9 ) " > .Il

$1 - /0 IE

$15 > " :00 IE

$1$> GO IE

$IA B /0 IE

$1 <B; IE

$1& B >0 |E

=]
m

$12




Ro
©

H+
o

% &"

9> 0!18#13%;<1:0! #
> > B!
cC > 1# :00 IE 3

39> 00! % 3%?:1;01!! /:00!8

3 C > 0 Q#("
. ]
> MIE 1?2/> IE" 10/ 1E! /
0
)JB B C /1 3 ?2GQ

) > - 00 | 1>0Q | 1 0/;Q *l

+ + 4/,0
) " s 0Q | # 1:Q 1233
) " s 0Q | #

+ 1" -"& Al# 0! % 3%BG100<Q * 3 100<Q
@5 5 1GO0! #

A) 9> ;0! % 3%B;1G00!8 1.0!2 @

A) 9> 0! 9% 3%B;1G00!8 1:1!12 @
- ]
+ 35 9> J# G/; ! % 3%GCl/;Q 5 1:Q+ 3 +

+ 35 > -9> ;11?215

+ . 9 19 <00! 1; Q!

+ 9 19> ;7 1;Q!

+ . 9 19> ) ;1 1>01G9 3 1;Q!

+ . 9 1)B BB < IE>98
. ]
3B B 9 " 3 # >018 1:0!) 1G> 18/%(F>1/!)I(F>

31 0:Q *I +"#  (+"

31 00;Q I *Y/O :(+"

3 1A ;Q *l 3* L (+"9

B35 6> -9> ;0! % 3%CCi1:?0! 5 D:IE""

9> 1# ! % 1:! 1,0! #13%CO
1) 1 13%C*F %

9 9> 012 5 1/0Q!




Ro

0

H*
-

% &"

1#-> % BD &
1 #- % BD &
& "? & " I0H# % BD &
-1- D9, % BD &
- % BD &
> % BD &
> > % BD &
> > 3# - E-
> # % BD &
e
F) " D4 6)E 5
1 '
1A B % BD &
B 9> % BD &
19 1*1B 11" &B B )3# % BD &
T
B B % BD &
) >16 "51 % BD &
> El1> J# A : B
e —
F< + - D4 6)E 5
B& > /" A# % BD &
B B # % BD &
"+3 / A . B
/&& B&" B " '
& C " A3# % BD &

% BD &
B % BD &
5& % BD &
) 03 % BD &
5 3> + F' F F B
IIB /ll - E_




A- >B " % BD &
A B ( . # F
c . % BD &

+ 9> G >B " +# % BD &

3B 6 @>3B # % BD &
3B ?)B ?, & B H*H 3)# % BD &
K3B> 79> A B

"> B " % BD &
">t & > # % BD &

B& B& " A# '
B 3 9> 1# A . B
B&" /& B&# B # % BD &
& 7?3 % BD &
. E % BD &

< |/ % BD &
& < -A
@ J3 /
#1 |/ < % &"
@> A" >
> A G *5 )4 6)E 5
"B 1%
LD 3> & "
ES 1 >- IAF < - E-
>
> %#" >9;9G 2B (
> 9:0

>- + & 3
>- I & <E94

>- & >B4 #
S > wong #

—_ — ~— ~— ~—
\Y
h
(9)
~




)> >- & > #
) " /0, GO % BD &
B 3. > & <0: GO: 6"
B 3. > & 1,01/ ; %
" ( T

7) 2&, )4: 6)E 5
7) >9 ; E N4 6)E 5
7)% "33

7% ;G E:00 F-

7 F>9 5 0E

7 # 023 @ -

7 G 1 M# 2("

7 G 1M#

5 G %G- E&
5 [ #

5 & 6 2 FA(

5 B9 #

5 B9 %:0

5 "> 82 92Y <0 5 1" FA(

-9 C , 3 #
3 >
e —
, B " A
, B #CO
AL > @ B
,>9 BC# +"9:
, >9 2 - B
,>9 BC# A Y F) B E
, >9 BC # /; A E #

V
©

BC # ,:000 2 :000

A- 2)##) 4 F&'B E

A >" A 3 2 AE

A >t Fa# >0

A >" B > 3T

A " BG X /G % BD &
A . I BOO




+ " + 38 C B
+ " 89:000"3 3 "HB
> 9 0>Cz [

3 NAN 9 & ) *3 N
3 &B ' E
3 - ! 5
36 B 000 ( #
36 B ! 35Y9Z" 3 %
3)6 >9 (=(
3 "B + (
(3 4"

3B 9+ Y [ &5 #

- B J

[ +

e ]

6 >9 . | E

.C9 B ( E:
.C9 B " & /0/0 ( . 4 F

" 28282 | ©000 (

82 >

Ro

7) . N4 6)E 5

~
'
*
—~
m
*

#(E

>
o]
H*

>

won #

=
H
m
IN
1
5
(6]




( !
( -
- ] = - 3 *
<BW & 3 /> > W EJ *
:C0 3 3 5* 3 3 5 F G0o
3 * 9COW & &:0 Q "F I
C ) -
* && * & & " %; F(0O3 & &
3 \C000 3 & 1,0E = * * &
* F coo & 0: * <BW F coo & 0;90B *
J 5 3 & 0 E [ &
>0003 >W & 0 #& * xR &
9 % F;0 E1/0 E1:0 E 3 * 3 : E 9 % /F
& ‘00ZE & 33 3 * * 0: H<Z 8#
& 3 0 ZE * & 3 8# <ZE* & 5
3 8# & * 3 & 39 3
3 3 & > /00 1/, l,Z : E = *
5 * 3 * & *
*3& <BW & : #& 1 = & =3
3 <B W
(& ; -
&3 8# & 1 * * <B W
[( ' 33" ) " * & &3 8#
& E& & 1% " [( ! 33" )
* & 0E & 3 8#
* /GO +"3 8 [3 C 3 8#
3 * 9/0 W
( (
& * 3 & J =( " 0w :C0 3
333 3 5* = 3 "3

*3& & >C <0OW 2 & 9 * 3 >W 9




* 3 & ; >000 31 3 +"1 , :n*
0Q 5 I 9CoO W
(4)
& & 3 * 0 E &=(
" 39 * F coo &0 < *or <OW 5
F coo &:<9:; * J 5 * 0 O0ZE &0<?1E
9% & <OW :CO 3 #& * 3 * &
0 E [ & >000 3 >W & *
* & 9 && >0E 1:; E1:E #& & &
31 3 * 3 : E & 9 && ‘00 ZE & 33
3 * & & * * O;H/Z 8# &
3 0 & * 3& 3 39
3 3 & > /00 1/; Lz " J 51
T E &=( * 3 * & *
* * <0 W& :1 & 3 " 39 93
& >CH:/0 <0 W
(6)
* 1& * & c'2
( # FF & | & 2 & 1 & &
* S &=( " * F Goo &
O< # & 3* 3& & * ZE &3 3 8#
* & & * * & * & &
#& * 3 * & & 3 *
3 3 1 & 3 " 39 93
& >CH:/0 <0 w
(?) '
3 3 & && 3 5 & 3 &
8# & 3
3 3 33 3 5
* 8# & G 0
2 *1 3 3 * 3 </; & 1 8#
& * 3& 5(4 3 & ; C Y" (49 3

"5 " 8# * /GO




+"3 8 [3 C > 3l& & 4
8#1* * 5 9 3 3 0
3 2L & % 1F & 3 "ES 00/
>:G * #& & * * 3 " 39

3 <OW & >C

(@ "
&3 8# & (A <OW

51/ E & & 5 * & & 3 8# *
2 [= ( ! 3322) 2 <ZE & 3 8#
* 5 & & & 5 33 3

3 8t * 9/0 W
( !
( B C
A 3 & & & 8# * 135

(4 * 3 :G: 8# 3 & 5
( Y% 9 5 8# (5 A : B 1SY% 9 5 8#
(5 A : B JIF JY 8#35 A : B
* # 3 , & 35 >
( = &00/;Z & & &3*
3 & (4 @ 35 "

3 * % 3 &

A B G/
#1- 98- I= % &1 r
>9 3B> E % E @? @E

+ - 1P-# | ZE . ZE . ZE
3 ." PA# /;ZE /;ZE | ZE
3 PA# /;ZE /;ZE . ZE
"+3 A/ A# . ZE | ZE | ZE
6 9> I# ‘0 ZE :0 ZE :0 ZE
3& 0;ZE 0;ZE 01/; ZE

<< ZE << ZE <G zI

> ,0ZE ,0ZE ,0ZE




# 9 | 98- % G>67 9" 1HG>$ !'67
9l #<2 #<G67 I' 67 I
3B> E % E @? @E
3 S 3 43
?2CW <0 ?2CW <0 >W <0
>
> 2CW :0 ?2CW :0 ?2>W <0 <0
- > B/W <0 ;0 B/W <0 > GCW <0 <0
- B/ W 5 <0 B/ W /0 <0 GCW | <0
| |
7 B/ W ; €0 B/W / GCW
/
0w ow 0w
%(" %
4& (4* 3& 1* /O 3* & 8#3
* 5 5 I+E4 /> [ ?? " && 5
5 &(4 & 5 3 1 :/0 3%
*9 3(4* & GO 3 2 & 31
3 10 505 & 1 *
3 & 3* 3 & 51 (4 ,& 3
3 * <05 * & 1
( Y% 9 5 8# (5 A B
S5Y % 9 58#(5 A * 35
"%
5(4* 3 & &5 & 5(41&
5 * & 5* * 33 3
(4 & * /0 ZE &010/!8 F% 8#& & *
3& 1 3 * & |/ 0 2CW 5(4
& 5* * 33 3 (4 & * 0 ZE &
%l/F & 0 #& 1:ZE & 3 3
& 5(4 * 3, ( 4, 3)
F JY 8#3 5 A . B 35
(
4 *33 & * 1 & &5 @ & 3
@ 3 & 3 &




G , & 3 @ 39,3
, & 3 * 3 &
& <BW
& @5 G, W COW1&3
3 * 3 & ;C o y”" (49 3"5 " >/;
# 1 1= % &"
>9 - /> $-"- />
3 + | ZE 10z
> )» E 1> [## 1 ZE A=
6 G& 0;ZE | ZE
6 G& # 0;ZE | ZE
# [0ZE ;0 ZE
(& ;1
1* 8#& * * * J
@5 & & *
* &
1 > 8# * B E * 3 &
3 & <0 8# * 3 & 5 9
3 3 0 3 /0 ZE % /F  ZE & 8# 3 * 5
& & & 5 3 8#
3 * 9,0 W
#1 % % # 67!
>9 2>
C9 O>ZE
O>ZE
* 1+ 1$- 9> 1# | ZE
:0ZE
* 1+ 1$- 01; ZE
( ( # ;
# 9 3 3 *3 & & 8#3 & &
8# & 1 8# , * 0 & B!
& 8# ] &?7Q
( 3 * 3 & 9O W & 5 *




& :<000 3 & /0 >W 3 * &5
3 <BW & :0 3 3
8#* I0ZE % 1F & 3 & ;
(4 #
#& (4 3 & 8#* 3 & ;€ Y”
(49 3'5 " ( & * 3
#& 3 & *3& " & 92 *
& 3 & B8#* / GO +"3 8 [
3 C 8# * 5 & &
9/0 W
(6
# &:Q <Q oo, #9 && * 33 3 @
& 8#& 5 3 & 3 1;ZE &% (
8¢t 1 1, * 0 E & 8# 3 *
, ¥ 8#9 5 G, 5& 3 F (HYS 9E Y+&&
33 35 @ 2& &% 51/;ZE & /9 8#
A B * @ 3 * & /09>0
o * 5 92Y <0 5 M
5 & FA(
(? A "
3 5 & 8#1 3 ( 4 3& 8#* "J
E H B 7 & 1: ZE 8# * &
Co IZE* , * <ZE & 3 & J
<>
(@) -1
&8#3 * 3 & & 55 I+E4/>] ??
%; F(O* 3 *
& 3 3& (41* * 3 & & * & P
S; % 9 58#(5 ( % 9 58#(5 A
B >/ * 5
<03 3 & 3 &

* 3 :/0 3 & * 5 2




/0 3 5(41 4 (4 * 3& >/ # @
<> 8# 3 @ * & 5
3 1& * 53 & A@ " (4 93"
" 3& 9 3 5
1> & 3 * 3 1:7 8#*
I+E4 1/2 & 3 48#3 * 1
& 3 1 Z & 48#3  * (
</< , & 8#3 ! +E4 3 * 5
9 3 3 0 & 8# 3 ' Z & % 1F
(& ; # A
(& ;#
48# , & 5 1 3 % =(
" 39 *  E &=(1" 39
<B & 48# , #& *& /01 *
& ; 1 & 5* 5 & >000, & ; # & *
& 3* 3& > W 3 * 1 3 *
3 >00 ZE# && & * E >0 ZE &
0oQ"" * 3 5, >00ZE3 *
J 5 3 5& * 5 G, W
, 3 * 3 & 0 1 & 5* & :<000, &
:0 J 3 * & * >00 ZE (2 *
3 * 5, 3 & ; 3 =
3 5 & <000, & 0 J 3 * &
*, E 3 3 1>0ZE & <!"
3%;< :E:00Q F%* , b
* 5 & <000, & :0 3 *
* . 00ZEBOQ F% 3 * & ; 3 1 & *
3 <;ZE & % F #& * 8#148# * 5
89:000"3 3
# 1 * &:0Z >0ZE % /0 *
33 & 8#1 > ZE 4+F98 && | ZE 4+F98 A
B * #& <BW & <0 1 | ZE 4+F98 *
& * 5& <BW & < 0 @5 >ZE & <!
" 3% G; :00ZE:00Q F% * & 3 3

3 * 90 W & <0 J 5 :B 000,




3 * 3 * * ;00ZEBO Q F% #& *

3 3 & 3 /0 ZE % /F 48#
589:000 "3 3 * 8

00 IZE J 5 1,00 48#* 33 < Q 33

48# * 9/0 W

(&

48# 8# 3 102 & 48# ><:* | * >7E
8( 0 1:ZE%, 4%T101/Zz V4 E % F ,
GW& ; 1 & /IZE & 3 && * 3
W & | #& * :ZE & 3 19'E A : B
* 3 * W & :0 1& * 5 >/ W
& GO @5 * GC W & :0 3

5 * @ 5 @ 8#* 3 & (4
(H35 A . B >/
(( A
((

& 3 * 3 & *&& 31
3 5 & * &1 3 3 5 ?G9 39* 3 1
* x* 3 @

3 3 3 3 3

3 & * 5# G ) * »>CC &
3 <<I<0 5 #" ) * >CC & 3 <<I>0
* 3 # [ &* ) & 3& * # !
G ) G< &* *  &* / 1 (E #
#(E & 3& * #" ) O H#H& 5 *
3 & M &, - #5 ! 22 &* ; #
(( " * D
# & & * * <9 E 0 E

& 1 3 5 F Goo* 3 5 <9; El0 E &
* * F Goo & : * &

* 3 3 3 3 * & /0
l;, W :CO 3 5 <009;00 ZE & 3 2& 51




0 &
&F Goo &:
:000 Z &
F 9 (
3 3 5

1
39
:000

! n

*

&

o6# #"
31
;00 ZE &
<0OW

5 ( &

<000 3 & ;

#&

* 3 & ?G9

* ?G9 39*
3 ,,» :000

/00
&

, * J0ZE &
:000 3 2& 51
5@ 3 5

:0

Z & * &

<000 31 3
00ZE (+"& & * 5

*

00z & *

5




& & /
& * 3 &
P* 1 3 * 3 (+"
0 *
>W + 3 *
#+ 5>;B
(4& ; !
8#4 & 1 5* 3 &
0 & 39 <OW #&
5&F oo &: ;00 "9 39
& ;00 zZ & @ !"
3 & 8#49 ( *
* 3 3 5 & <0
& & &
IAF< 1 - E- !
& # 0! @ 3
* 5 &
% 9 8#4 * 5 @
2\# * 3 && 3 &
: && 5 G%9 (&
8#1* 3
2# <0 E & 95 * 33
* * 0 & && #
&& +:!' @ * 33 /0
>W & 5 5""o#
(4C
" 5 3 9355 3
3 & 3
* &5 3 @ &
:G;
"t@#1 3 3 * %
5
&3 3 3 *
* 33 ;Q I "t (#

& */001:0 000!A F %5
3 *
3 3
5 & 3
5@ "o >;> *
&1 * x
* *
* 3
* <OW & /0
5 ( & &*5 5
00 3 & ; 3 *
<E # 95 &
* 1 3 * 3 2!
3 0
&& 5 35 2#
& 3 5 &
3& 5
, 1G>
T E% 3%( 1*
1 & 09:00 Q 2!#
&: E*
A 9 5
"O(# * 3
* % 1
F 8#4 ""9# * 3 &
BQ & 5
9 3 1* 3
%W & ; " (#
:C13 3

>W

*




* && 1 & ZE & 3 * 33 ;ZE &
+ ( ( " 1+ 4 29?20 1 A : B
33 3 * 3 & >0 #& @ 3 1
G > ;
#10 D69.4 ! (%3)1 & "
! !! 3 1
c > - C --
1] 2# & " :J9 & " CE /> E
*/ - 9 ? E ¢
¥ C-- 9> ¢ <G E
2 E C>E
3 1C J.2# /B0 ZE 1?7 G ZE
A <;ZE ‘0 CZE
(44
@ 3 1"" * *
+ + 49/,0 9/;,0 * 3 *1
* & 5 3 & 1
@ * * &:0Q | 1/,Q 1
33 * 3 3 ¢
/ :0Q | *
* o && 5
(46 E #
A 9 5 3& @ 3 & 3 & 1""(#
3 3 1 & &
3 5 3 & 51* 5
5 @5 & 1 @ 5 @ 5
A 59 33 #(1 3, @ 5
, &8 9 @ 8+ ;9 9>9 9<"9 53 3  +2(1
* 933 3 3 J * @ & 8#4
#& ""IH & & 1 3 *
"95A + & 1:/A & 33 * 39+ * A
& && * 39 *

A & && & ; 3 * 5




& * 'GA & 3 31 1" 1
GA & 33 & > /<00 #
#& * 1 ok ko /F * Q3%
(+"91 & - 3 x k% (+"9 & 0
#& * * * 3& * 3 5 5
& : * (+" 9& 0 1& * 5
* 5& : * * * (+'9
& 0 & * J # && 0Z 8+ B:Z +2(
* # && 5 5 *
kw0 = 3
(42 %
2 & F 1#+" /1/ 9@ 9 <95 @ @ 9G9 3
5 F , @ 1
* 3 & % /Fy @5 3, %4
%F, % F #+" 3 5 %4(
9 #e R 3
& :GGH:GC
#+" 51 3 @ 3 * 0 (+
:CO ZE & x . x 0 Z %4(0: 1 1:0 Z#" 0
0 Z : | O#& 3 & #H+H" "
>0: * 28282  19:000 ( 3

’3 5@ * !“ ] = #




M3 * 5 1
9 & 5 # & *
*3 & >G1;B1B> 2 * 5
3 1 * 5 && *
&
4 2 * O#
4
& && 3 3 42"@4l ? 5 1* *
5 * 3 5
; & 3 1 42" (41 ? 3 3
5
? & 53 22 &
&& 3 & 3
A8# 3 3& & && 3
3~ & 3 & 3
5 5 , # 1 &
3 3 (& 3 (G> &&
3 A8# * &&  I( &
3 @ 48# , 3 & !"[* 53
3 3 3 &G 1A ]&Ga ;1:G? I
1= 7"
# -7 ! 1, ! 1 I 8+
+ ! 89 " #% ;89 1

%! "( )




# 51 4241 ? 3 1 3 & 3
5 ¢ 3& 1 FJ * & 48#
5 *& 3 3 & F J
A 3 & 9F "5 1 &
5& 3 * 2 & * 53
56 3 3 && F 35
& 5 1 (" <? % * 5
= & 5 "F??/ * "ES 00/
J 5 & * 3 1 3
3 1/,1<, B, F 3 * 5
1 3 56 0/ :, F156 0< /, F156 0>
<, F "ES 00< B, F
& 31 *5 * & 5 & 3
* 3& 3 9F 5 D5 *
1 & 5.3 # o, J 5
F1 * 3 B> * &
5&*5 5 I<#
3 1 "ES " 00<156 0/1 56 O< 56 0>*
?G9 39* 3 3 * 3 3>><
oor & " 2 * 3 & 00ZIE ,& *
3 & 55 93 , 3 :BO # 51
3 * 33 3 3 * 33 &
3 1 * 53 & & >9 & * 5
) # [G ) 5  # &* o #
* 33 * &
& & 3 I &
, - #5 <+
" * * 5& 1 3 % 1
& & 3 # 5 & 3 *
& F 35 B, F 35 1
& 5 3 <, F 35 3
5"33 5 ;01 * & & B, F
35 , 1 * 1 3
& 5 5 && & 5B<1 *




1 & oo 5 5
# * 5* & & 33 1 *
24("41 ?3 & * 3 * 5 , 33
& *1 F9 3 33
3 &
o
0/ " #$2 ' "(0)#
% " # r 2 0 v %
%I L 06 183 :1K'4 3 !
4 & # "
#& 5& 3 1 , $
3 * 3 3
* 33 5 ? & $ 3
[># 3 & 93 *
@ 5 3 & 3,
93 42"(41 29 L]
4241 ? 3 * "ES " 00<156 0/156 0<
56 0>1* 5 F9 3 #
53 22 ? & * 3 $ 3 1+
1(9(G> 48#* 3 5 /> 1(9@G>* 3 5
3 48#* 3 5 48#

A%3< 3 & < & 5 "(> n?

&& 51 3 & & * 3 # 3
* & 42"@4l ? 3 ,* & </




O

33

2

%
1%

%!

33%
!

8 +

" (8) .

33%

I %
|

1

$

%

( %)"0

' %

L

%

1

%

;89% 9

I &




9 ? && 3 & '(9(G>* 5 1
* 484 * & 8l#4" 3 > % &
& 31 , -"no/ * 2 *
& 1 * 3
:B: 1 && & 3.1 33 *5 5
B/ 5 & 5
3 & 3 J &
3 B< F 3 3
& 1 5 5
9 B> 2 3 1 3
3 & B;, % 1 3 3& 1%
& F 3 1 F2 &
5 J & 39 * &
&3 & 9 9F 29 * & 1 3
* * @5 :B<1:B;
9& * & & 1(9(G>
9 ? 3 36 G<C * < 5&
3 * * @5 "o21 ¢ 5 &
5& * 5 3 J 5
3 & ;C YY" (49 3'5 " 3
& >/; 8#* "ES " 00<156 0/156 0<
56 0> 3 >0 " * 3 & "9 39 93
&& & & 1 * *& 3 /0
* & 5 5(4 ( 4 &*V
VI ( 1V V 9 ( 1 #'V&V 5(4 V 35
V 9 ( <> *1 & BG
2 & 42"41 2?3 & 1 48# * ?
19 (G> 5 & 1 48# 3 36;CC*
& @ && 3 36 ;CC
f, " A ] &Ga9 48# & 48# A%3< 3
3 36 ;CC 1 & 3
* & 3 & 1 , 3 &
* BB 8GV#4"> & 3 8GV#4"> &
53 J #4" 5 8 * 35 1
* 5 3 & ‘BC




2 & 31 48# * 5 * 3
& * 3 & 3 3 5 2l 9 (G>
" * 3 & "9 39 93 * *& >C
* & 5 (4 48#V&*V 5 (4
48#V V. 5(4 <> *1 & ‘BG
# 1 * 3 42"(4l ?5 * 5
* * & 3 5 * 3
42"4 2?5 3 5& && 5 & 3 &
3, 21 * & 3 1 48# F*
J ?9 (G> 1 3 3 6 ;:?* 3
& 5322 ? & 6 A 3
(G> 3 * < 5& 9&
3 * * "2 * 5 3
J 53 & ;C o Yy" (49 3'5 "
8# * 3 "ES"00<156 0 /156 0<
56 0> 5 F9 3
" * 3 & "9 39 93 * *& 3 :/0
* & 5 (4 &*V vV 9
( 1V vV 9 ( 1 #V&V 5(4 V35 V 9
( <> *1 & ‘BG
2 & 31 8l#4" 3 36 /< * &
3 5 ?9 (G> 3 3 48#
& 48# A%3< 3 1 ?9 (G> F
3 36 ;/< , 3 * &
& *3 & 3 " * 3 & "9 39
93 *  x & >C * & 5 (4
48#VE&*V 5 (4  48#V V 5(4 <> *1
& BG




31 & * & * 3 & '
#1 o+ ! % !

+ , :
o >>(($ <>t § 1 48# 3 56 0/
S <>>(($' <>>-""0/? ¢ 1 48# 3 56 0<
Y ©>>(($" <>l § 1 48#4 3 56 0>
. 0/ 7>>(($" <>>-"r0/?7 § 1 48# 3 "ES 00<
") 1234* | >>(($° <> "0/ 1 48# 3 56 0/
") 1234* | >>(($<' <>> "0/ 1 48# 3 56 0<
") 1234* >>(($* <> "0/ 1 48# 3 56 0>
") 1234* 0/ >>(($7' <>> "0/ 1 48# 3 "ES 00<

# * & 5 & 3
* J 5 9CO0 W
4 (5 2 * 0 "
# & 1 & 3 @ 3
& 55 & & 42"(4 * 5
3 & 5 * 3 24("41 72

5 42"41 2 3 3
3 3 3 & "* , 3

# 2 & 3 *

3 3 >>/ * * 9 39
9 (G> * " 51+ " *
o 3 * 3 &
* " 5 -"ror , "o/

3 5* " # 51 "*1B, F*

* .00 ZIE , " 3 "ES 00/

" & * # [ )
5 # & F 35 +
"33 5 : 3 5 & 33 1 # [
&* * # 5& * 33 &
3 33 & 1 5 0¢& & *
"33 5 o2& && 51 5* & 33
& * 3 I &,
- #5 /;




3 V(G>1:.1/, < F *5 & &
V (G>1 B, Fo* & 1
& 5& * 3 42041 ? 5 2 3 1 &
3 L 5 # 5& "*1:
& & * & 3 5=
35 1& & "*1 <, F 5 /09&
3 ", F1* & &"*1B, F >09&
& & 3 B, F1" ] ,* /09& *
3 & & & &" *1B, F1 /:9&
& & V(G>1 B, F & & *
& 5 Smho "o/ 3 5
"k 3 *x " 52 3 1 & & "*1B,
F* 5
131 8- 98 + 2
% !'! 8 -:A) % ? ‘M l\!/ll 2 +C 2118$ ? e I\iI! I
*C** 0% % 6% $ & % .$ $
& " o %1 2 % ,, N:/ 6% $
% ! 1! H" ,, O 3 11
8- 9-
& * & F, 5
3 & 48# 3 5
& 1(9 (G> J 3 11
3 a8#1 21 (9(G> 3, F
-1 6




5 & & 3
1* 3 >:
2 51 "1 F
& 1
*9 3 5
48# B? % 1&
1+ * & 3
&& 5
3& & 3 ;
4 4 /D !
# & &&
5 * 3& &5
& 1 "*1 B,
& oo
B, F 5
& *
* & 5
5 *ox &
1 5 &* * &
5 * & +
1<>Q & o
3 @1 "* 5
/1:1
3 3 ;B
31 9 3 42"4l ? 5
3 3
F2 "* 31 &
5 5 & 3 3
3 1
%* 1* & 3
1 & *

3B &
1B?
V (G>1 B, F *33, 5
93 5 3
# 3 3 11
484 3 31 *1(9(G>
& 1(9(G> 3 48#
3 1 "xo 3

& 5& 33 & &

* IG# * 33

& & F2 % 1
& * 3 5
1 5 *




#

! &
%1
% !

%
%

5

%1 2

% 6()
;8989 C.!1$8 +

2%

8

% !

93

& F2

9 3

93 #8

$5/ #-#.
3 &

> O
42("4
1 *

"%

(‘1 %)"

6 (! &"

*%

D

%!’

3

*

weg

42"(4
1
@

"9 3

31

?5

3




3 & & E # 8#9 3 ?211 "9
& 3 4 >G1>B1? /
33 +:f # 21?2/ B 2 & "1
53 % 3?0 >B 3
3 3/< :CO 3, 3 4P 3
5 1* 3 & "
&& 5 :C: #& & "1 && 1
%3?0 3, >G 9" 3, @
1* 5 3
+:/ >;
/ $4-$0 3 4
# / 1 4-
3 0 > +, 4" 4>+ | !
! 1°/|o - ! . ,'89$|9 ""#E 71
4 o
2 * #8  11 9 (G>* &
"1 ? & /C# 48# *
5,3 & 4 8# A%3< 3 +5
E # " 5* 5 * 5 & 42"(41 2
3 & 3 1 #8 * 3

0)




&& 3 3* 3 IC+ 3
31 & 5 =9 3* #8 # &
* 3 & 3 5&*5 5A
3 33 1 * 33
& 5 1 5 F2 & 1~
3 3 * 1 @5 , F
& * 3 8#4 & * #9 (
& 3 (
#He @ & H# * & 3 &
& 353 &1 & & H# 3 1
* 53 B 2 13 I# 33 *
& 33 & 4A8# 35 33 :C/1C<
* 1 C o J & (
@ 3 I1# 1 # J &&
:C> 1 (& 1 & F2 3
1+ 9 (.3 * 1 3 5
* F 99 (#81 F 8 #49 /#9 ( #81 8#4
/IC 33C C; 1 @ F &
8#4 * 1* & 3 (
& 33
2 & (& &*5 51 33
& F * & @5 P 3 F
, & 9 9 , 1*
3 & 5 3, :CGicCB 5 3, &
J 5 5#+" /1M9@ 9< 95 @ @ 9G9 3
5 A 5 3, 3 F 1, @ #+
3 #+" 1 :GG1l:GB & 3 5
3 3 3 F >
#81 8#4 3 9 @ 8# 41 * 5
2 : && 3 & 1 8#4* 3 *
9 : 8#49G% & 3 5*
5 3 * 8#43 & 52l# 35& * 5
E2"# 5 :.CC 3 * 53 & B,

3 3 5 3 & < =




4 & -1/
& & 3 J &&
5 %4 #
/>11 I+E4 & 3 5 && &
3 3 3 ?? & I+E4
1 5 ? 48#1 * 1
# +E4 * 53 5 "
(*)
2 3 "9 93 #8 * 1 & 3
19 (G>* 53 & , ?* 3
(s + * < # 3 )
* * & "9 * 1
E #949+:/ * 3 * *
IC
%4 3 5 & * * & 5
%4 1<0 3 3 * & 3 *
* 3 :03* * 5 3
33 1 %,; F(:0 * 3
3 & 3 3 &5 3 * J & 1(4*
3& & * & P SY% 9 5 8#
(5 ( Y% 9 58#(5 A . B6F >/ #
3 & & #8 /01 & #81 F

I & #81 8#4 I

#1,9 I= 76 % % 2"
3 AB" . G Q9R Q-?P$R ?P$
(41s; #> #, 36 G<C <0 GCI 0<?
"l (41s; #G #B 36 GI; C>( CB( 0</
(41s; #:1 #:: #:/ 34(B?< ;20 10 >; 0::
"4 (41 #:< #< 36 G<C B<;0 CO0 >( 00<
4 (41S; %:1 %/ 9%C 36 ;</ /:00 C;/B 0:/
! 4 (415S; %:1 %- %C 3"ES:::? /;00 ;0< 00G
4 (41S; %% %G1% 34(CCo <:00 >/ B 00>
4 ¢ ¢ ¢ ¢ ¢ 1<B >/ ¢







* 33 % 76 "
0 33% (0)! 7% "0 % 1 ;89%9 ! "4
8 + P 1% -7 ' 3r "21"% !
1 2 " (0) # %
" 76 % " . .9 !
(761.2)"# 37- .9 ! (76137-)"(8). 33% 76
! ! I & % ! 1 %
" "
#1 9 1= 761.2 %
7 - A B G Q9R Q-?P$R ?P$
" 4 (41 ( #:1#: #:/ 36 B?< ;20 GB < 0<;
4 (41¢( #< #/01 #:0 36 G<C B>;: C>.;C 00<
(41s; %:B %:C 3=VE V33C <i <C << 0<B
4 4 (41S; %:1 %< %:G 3"ES:::? C?; /<0 >/ 0BC
* (41s; %:? %<< 3/ /00B 0 [? 0:C
(41s; %<> %<; (VR < ( 20 <?<C 0::
4 (41s; %<( %G1 % 34(Ccco <0G+ eyl 0::
-6+ # ¢ ¢ ¢ ¢ ¢ G> Ct ¢
-6+ # ¢ ¢ ¢ ¢ ¢ CO0:B ¢
#1 9 1= 76137- %
7 - AB" G Q9R Q-?PS$R ?P$
4 (41( #1#: #:/ 34(B?< ;20 BO G( 0<GC
4 (41( #< #/01 #:0 36 G<C B> B> << 00<
4 4 (41S; %:1 %o %:G 3"ES:::? C?; GCG 0/<
(41s; %:B %/? 3=VE V33C < >C;? 0>B
4 (41S; %<( %G1 % 34(cco <0G+ /0 B; 00/
(41s; %<C %>: 38#4 >0< <; CB 10/
(41s; %>/ %<; (VR < ( /0 CB 0<<
-6+ # 3#G BG:/ ?< 00>
-6+ # 3> ¢ # B/<< I B< 00;
1 "ES " 00/ * @1 3 5 "ES " 00/
3 42"(4 & 8#1
3 * && 3 & 1& I+E4 *
3 @9 = & 22) 5 4
3 * & * 1Z & ? 3 3>>7?7?7>:G
& * 5"93 3 * 5 5(4
/ * 3 5
"ES " 00/V3>:> *3 1 9 3 & @ 9COW &

& *




& > 3 & 3 * ,* 1Z & 3 48#
3 #,3 * & 5 3 1 3 & 7
3 10; Z & 8#* #& 3 & 1 @ & *
& 5 3 8# * 3 & A@ Y"
(49 3'5 " 3 3 * 3 3 3
, ZE & * 0 @ 3 3 &
* & 3 3 1 & <& #8 1
>& #81 F ;& #81 8#4
#1 E : 276
3 * QPSR P-QP$R 8 QP$R ) 2 QPSR

J1GC 1>/ < T T / IG

4 :/01;C J1>< < T T / IG
! G;1G :?1CC /0 T : /0
4 ¢ >1/: ; T T / :0
#! E 761 2
3 *  QP$R P-QP$R 8 QPS$R ) 2 QP$R

G/C :Cl < T : <

IN
AN
_|

JAY
(@)
—
JAY
(@)

<B /<

\
—

-6+ #

]
»



#1 E 761 37 -
3 *  QP$R P-QP$R 8 QPSR ) 2 QP$R
=0/ >0
<> ‘B ‘B
4 :B/0 >:G /0 T /0
C,G /0,;C ? T ?
4 >C:? >0 T >0
<7/ B <C > T >
i< C/B i T )
-6+ # 0B; T
-6+ # C ? T ?
#8 * 1 9 3 & 1 3 *
424 ?  * 3 & 2 * 1 <
* 1 & 31 * 48#3 * * A8#
3 3#%00G 48# & * & &
3>9 # VA8# # @ 3 G 3 * 5
& & 48#: 48#< * > B#E A 3
%); 3 * 33 " [( 133" )
! J = & 5 (4 48#B
48#C * 5 J 48#B *
# ! E >,
7 A B G Q9R Q -?P$R
-6+ 2 222 3>/ ¢ # B/<<
-6+ ! (41s; 48#; 48#G 3>/ ¢ % <?0 >B B;
-6+ ! 2 222 48#< <?0
#& & & 3#%00G1 9 3 & #8 * *
3 & 9 3 "ES"O00/V3>:> #& & 1 =
3 "939 39 3 * & 3 :/0 3 5
* & 5 (4 & &
< #::1 #:C 1#/;1 #/G1
#/B #/C 5* 3 & *
%:01 %:1 %:/1 %:> 1&V 9
V#( V 9 V #( 5* *
F9 3 & * && #
%* 1 5 5&* * 1=
& *9 3 & *9 3 & * .3




&& 1 && &
% 1 & & #81 F # 81 8#4* 3 & *9 3
&
2 & & 31 42"4 * < & 9
3 "ES"O00/V3>:> * 3 "939 39 3
*& 3 /0 * 3 & & *
3 # 51 < * I*
5* 1 * <
5 3 *5 & 9 3
C?1:20 % 1 & & & 42"(43 < 1
&& * 5 &3 3 5 &
1 3 5 * *
& 5 (4 #:1 #: C 1
#,1 #/G1L#/B #IC 5 * 2 & 31
3 * * 3 5
& 42"'@4 * 9 3 & * 3 3
3 , #& & * 3 "939 39 3
*& 3 /0 3 5 * &
5 (4 %:01 %::1 %:/1 % > 1
&V 9 V #( V 9 V #( 5 *
#& & 1 I+E4 3 * &
5 * =( J & 0] ; |
1:00ZE & * 3 = 3 *& >C "
* 3 & =(1"9 3 "9 39 3 * &
>C F 3 #8 * * & & 3 1 5 * =(
3 9% *J 5 & * /Z & 48#3 36 ;CC
3 * 3 "9 39 3 3
* & 5 (4 48#V&*N 5 (4
48#V V. 5(4 *
31 3 * 3* /B I+E4
3 53 5& # 5
6 ??1 3 35 && 5 &&
& 8#3 %* 1 3 3
&& 3 5 #& * 1 &
* 5 * 1 *9 3 & * 3 &

& & 2 1 I+E43




& * 3
&
# ! 76
+ -
+ 1 <> Lm0 $, >(($Y 2 "%t < 1 "ES 00/
48# 3
+ 0/ <>> Lm0, >(($T 2 "% < 1 "ES 00/
48# 3
+ 5 <> Wm0/ $, Re>(($T L (<" "ES 00/
"% < 1 48# 3
+ +6 <>> -Mt0)$, >(($T A % (" "ES 00/
(<" % < 1 48# 3
4 ( - o
#& & * & 53 & 1 && * ¢
& 5 1> ;/B1 5;/G 9
3 5;/C # & 3 1 & 5 & 9
3* & 5 & 3 #8 & 1 #8 *
* 3 <, F #8 * * 3 B, F*
& 3 # 51 "*1 B, F* 3
"ES 00/
& * & * 3 >>/
"ES 00/* * " & 1* * * 9 39
3 1 & "*1 B, F ook
" & & #8 *ox
N I "1"&
@ "33 * 3 & F @ 1* "9
33 & 5 * ;00! /000 > "
& * & 2 "
* 3 1
* ;0021 " 1 1 &5 3 &
* * 00 ZIE , " & *
#" ) 3 5 & 1 * &Y
(E # #(E * "*1 B, F #8 1 B, F
* 1?# #8 * && F 35
1?2+ & G *1 3 *
&




2 3 5 & 1?# *1 #8 * 3
& A * "]1T"L 3 5,3 2 3
"*1B, F1 J 5 3 3 A
* " 5 #8 5 1 * R
& E*1 F 5,3 1= *
! 7+ + 5 R | 53
& " * && * F 35
2 3 1 & ,3 & B, F* 5 & 1&
& 3 5 #8 1B, F*
+4 2 276 % "
O 276 % % .(716P N4 (! &)
WN 4 (& &) L %l 2% % .( ) 78 / H"
% 6 )
31* J & #8 5 1 #8 *
5 & 1 3 = !
3 & 3 "l 3 &
* J & & & 5
#8 5 3 & 51 3 &
"5 1 & 5 & *




|
L ” . 3 & "
o - 5 >1>G1:7:
2 51 1 " |
5 ?/1?2< 2 3 "9 o o
3 % £ 3 /0 | e
1211 002! >;
1= "35 4 ..
1 & #8 1B, fe e v e e
" | & e B
5 * 3 & x g CE , b
C 3 > &&* " -
& "33 5 /3 " 1
o 1 33 35
Y 5 o |
2 & )
) ) & & 1 & 5§ "
x & 3 1
&  #8 . ; "
& :00 ! *
4 4 -
#8& 1 3 o s a 1 3
& 5 & 93 . o
#81 F 3 * 3 N )
3 * . .
>>/ # * * 9 39 | 1
& #8 #81 F* * "1 1:00 1 " "]
00 I "& 3 1 . o e
- e 3 (
) * #o1 515 5 * 3
"<0& 53 56 ! . .
3 * 3 g , 3
) . 1B, F1 #8  #81F
<0




8 3 %1 276 761.2"
76 7612 % % 6 (1&16P , ;4 () .P., 4
3 Loy ! %
I
1 00 " && . #
&:001!"1 5 3 & #8
*oox "33 5 Io# 51 * 00"
&& * & #8 5 3 & #81 F
"33 5 < % 1& & * 3 &:00 !'*
2 [ * *1 3 & #8 * 3 &
"*1 B, F1* * & 52 3 3 1
'3 & 3 #81 F* 5 * && 5
&& & 3 33 (1 5 && ,
* ?>1 3 5 5 5 & 3
33 & 33 1 3 1# *5
3 5 B # 1 5 & 3 3 3
3 I# 8 1 F29/9 ( 3 3
*
5& #8381 F 3 & 3 #8
& R 1 '3 & *» " 5
5*1 * I 1 3 5 5
%* 1* 3 "*1 B, F1 3 & 5
* & #8 * 15 3 "o




3 & "l *
& 3 & "*1
9& & #8 * ?79& & #8

4 6 #
3 31 & 5
2 3 31 9
3& & 1 93 "
#81 8#4 <#

3 #81 F #81 8#41
& * 3 >><
00 " " & 93 51

"o " :11:0! :00
# [ ) 515 5
3 56 ! &
+ * 5 " 9
31* * * 5:
3 5 1 "5 3
E #949+:/ * & 5 <0
#8 * 3 5
93
&5 &
3 * 3 & #8
93 3 <+1 1
* 3 & <
3 3 *
& 3 *3& * "
* 0:! 00!'™O0:110;1:1
;0 11:00 ! #8 &
, & * 33, b5«
& 5 o:! "
2 51 & #81 F
o 3 #81*
31 3
" T

11:011:;;11/011<0 "1

or-"

#81 F

&

/0 !




6 Q

()6 $
'$
11 %

4" (8)#

N
41

()

%

& $
!
761.2(1 )
!
% 6 Il
76 (

76137 - (
761 .2

) 761.21 (

(

)
'

) #

1%

"(0)6 $-

# 1&

"% %
l%

. %

%




3 1 * 3 & * 00! && &"
" 3 3% 38& 1% 9
3 3 & 1 *
* & " " ':0001 :01;0  01:00
0Q"1 & 0Q" :00Q" *
<< % 1 93 £ x 1
& & (3
&8 o« v g
1 @ 5 3 #8 31
3 3#81 F #31 8#4 & 4" &
00 | #8 5 1% & 9 * % 1
5&& J & 93 & 5 3
* && # 51 J & && 5
$ & 33 " J & 9
3 #8 & & 1% * < 31 &
J &  #8 * & & 2
& 5 & 93 31& 3 *3& 38& 5

&5 3 & F 8#4

4 ? 1 )% ;
1 3 & F & 5""# #+" 5 & 1
3 & 3 F 9/#9 (* & F
5 F 3 3 & * 3 &
3 >0 0>/ 2 & F 9/#9 (.3 * 5
&*5 5 *H& & & & (& 1
* 3 3 3 * /; & */001 :0 000
IA F %5 5 &* & 1 3
* > Wit * 1 3 ¢ 3 : ,(#+"1 3
3 0 * 5 & +
3 * 5@ #+ "5 </# * ""o#
</+
#+" 51:C0Z & 3 3 3 0 (" r
, ¥ 0Z % 3, 0: 1:0Z2#+" 0! :0
O#H& 3 &#+" * >0; * 28282
19:000 3 * 3 ", - # 5
* 53 & 56 ! & , # #




3 & * #+
3 3 * &
3
2 31 93 3
</ & 1 #81F *oox
>>/ % % "1"1:001!"

&:11:0! :00!&

* 3 5 & 3 *
3 5 #5 * 3&
3

,3& "]:00! "L~ 5 3
5 1 F 5* &
3 F .3 *

6 3 2 3
O/ '= 2 3"o#
# % $1% |

-

".00 9 9 1

2 3"

>250981," D> 2 % o#
Lo P LA %

5""(# 5 &
& F * |
3
n & (LIS
#H& * 1 3
3 >W ?G9*
#+" 50/, Q0% Fr*
& 3 1
#+" 5
3
2 $.9 L
% 3 1% ,1",;L82>
% "(0)69.4
0 - ( 740) O " (8) O#
3' 4
3 !
31




"l 3
& 18#4 3

& 8#4 &
3 & * 3

> >;< 8#49 (,3 * &

9 re3r-"

© % !
Gt % N
11% % %
" 1LO ;8% 1$0:8! : &
37-0 " &6137-P *O ", &6137-P#
901 &" 694 L ! 0

""O(# 3 * &
& 3 3 & & 8#4
3 & 5 8#4 8#49 33C

$>

+5

&

5

5 (# 1A

3

5&*5 5
* 3 3

76137- 1r

(

)

$

9:;
2 && #1
&

&

tE& *

<+

o#

%

+ &

339

69.4"0O)L !

$9

()

1PO9837->% "4 =

9

P.90+1 &6137-P

9

3

10

%

- (

12% ~*
1A

( 3

9

(

E2"#

5

9

3 3
& % 9

*

&&

51

5

5

/0 !

*P# P.90*1 &61

740) %

*%



& 8#4 * & & 5 & 3 #81 8#4 *
%* 1 3 & 3 5 3
3 & E2"# E2"#* & 5 93 5
& 93 3+ 5 5& 3 5 &
#81 F 8#4 <0 & F </ 5
5A 5 % 1 & 3 & 3* 3& &
8#43 & E2"# * &
A 3 3 3& .3 & F 8#4 * % 1
3 3 * 3 & & 5 F2 1#
3 3 @ & % 1 3 9
3 & 3 3~ 5@ + &
3 J &F 1& 3 #81 F *
4 @% #
93 5 * 3& & &
3 1 & 3 3 * *
, 93 1 3 #8
3 #81 F * @ &*5 5
5 * 3& * 0 re <>H|+
5* :00 1"& 3 5 <>
3 1 *
3 >>> 2 * 3 & ‘0 ZE :00 ZE &
0zt 1 & 0 00111 3 5 #&
/00 ZE & 3 * 3 5/00 ZE & "
omootrt 3 * & *
3 +'& &*5 5 #81 F 3 3
* & #+" 5 * 53 & 56 !
&* ; #
# & & & * & 33, 5G & 3
3 & /& 3 31 & " #&
* & 5 & & & * 2
3 1 & & #81 F 33, 5
1 & :

&& * & F 5

*+



# $
(O # !
(0) P (8) #
% ;40 ;48 ! 1
"o# '1()
3 ol
F 5* 5#+" 5& #8
& F 5 * & G
3 1F 5 *
F 5+ 5 & 33, 5>

o

%

1% '

1F

%

%

< #

&&




5 3*5'53 3 & (
3 3 3
3 5 1* & *
3 3 :?;
# 51 F *
@ &IG 2G ' & 3
?2B1 F J & &
8 1 9
& * 93 3 & F2
4&5 "
* 3 & , &
33 & * &
5 & #8 31 * *
1 3 9
3&(& (5 3 &
5 & 3 &(
2& 3)
3 1 3 & & *
% & #
&6 >1:7C
48& !
2 5 3 3
3 51 5
* 6 3 3
&& & 3 &
3 & 48# 5
& & 3 3
*1 3
3 & 3 &
J 1 * *
3 & "9
3 & &
* 5 3

& F 1
33 3
3 & 5
3 1~
@ &G; :GC (
& 3
5
1# 33
J
51
3 2 &&
*or && 3
56 &
&
& )33 3 &
&
* 3 &
% &
&
* 3
3
(
3 *
3 + &&
5 && J
3, ( 48#
> & "




3 3
& & 3
& 3 &
> * 1
3 * #8 *
# 7 & @@5"&* (
8 I % !
Ok !
'(0)6 Q 3
M [
+D 3!
1l & "
3 ,
93 3
& # ,3 5 3 *
& <#H #

& #8 #81 F *
53 & &

(r& 11y 761
|

"# $
3 3 &
33, b5<!1"
3
3 &
<+ &
&
#8 1
5
1 3




1 93 *
51* * 3 &
& &
5 & 1
3 3 93 9 3
3 3 & 3 S5#E#4#" /O:
& #81 F *
"9

* 5

w w

5 3

3 & 3 %

"1 5 &

3

5@

&

3 &

53
% 1

5&F 9

&&

* 1
% 1

& /0!




;! $
s ML 4 ( )3 '3;;4'('#)1|| 31"01% A
%"
A 1 &
1 5 & #8 " 3 &
3 5, % 1Fi & 3 1 5 5 & 3
3 %* 1 , 1 && *
& 3 * 1 " 93 * *
3 ?G9 39* 3 1 & "33 5
<
8 1 1 3 1
& 33 & & 5 #8
* 3 " #8 * & 5
@1 & 3 * 33
4( D "
#8 * 3 < & &
&& 5 5 93 * 3
8 5 & * 3 42"(@4l ? 5 % 1
* 3, # & * 1 *9
3 1 3 1 * "
3.1 93 1* 3




153 & &  * 8 1
F & $ J &
+ & 3 & 5¢&
1 5& 3 & 3 | 3
/0/1/0< # 51 & * *% 1 5 3& *
& 2
& * 3 3 3 & 3 1 *
& & 5 & 3 &
& 5 3 5 * 3
3
4 ( D ;F )%
3 & 31 * @ #81F * @ % 1'(9
(G> &" ? & 1* 484
5.3 <B# #& *oo 42"(41 2
F 1 3 &F (  <B+
# @ <B#l 5 (& * & &
& 3 2 * 5 il ;1 B1 (.3
& F " & 33 & & (
& *5 51 * 5 (& 5@ & 3
" & #81 F * @1 & & 42("41 ?1
3 48# * 5 & 1 5 * 3 &
1 #81 F <B
3 & 3 1 3* *& J F
& & 1 5
* && o @ 31 ?.3 *
& F * 1 o % 5
3 & & 1 ?2* 3
& F #& 1 42"41 ? 3, 5
3 (a F3 ? # J 1 2
5,3 & * 5




0

"4

% 111 % !

3
8

# 761.2

"H

3%
+
1

%
&

33% 3
©)! 3
ror 1%

2 .9
"# 18 +%I %
1= &! !

% Il

2$8 + | % %"

&l "
&!

-7

"0

"(8).

% 1

3r

"y 8 +
!

33 %

1

;89% 9
21" %

%

3 "(0)
&!
I




*& 3 & & 3 && 1 F9 2
3,* 3 & 3>/, 1z
* * FJ & & ? 533 , 3
3& & 3 3>> 3 5 3 &
? 3 1 5< 3 & F* # @ & 1 =
*3  3#%0:?71 IC
#1ox 1= >, 4
7 - AB" G Q9R Q-?P$R 8 QP$R
(41¢( < > 3>V # <GB! 5 B; ;0
(41s; C 3>:> :0:G <G;/ /0
z (41s; ? 0 36 ;</ <BE > i< 10
(41 ¢( ) 36 G<C >?B< BO 0/ ;0
& * 5%4 5 & ( 4 3 & * <0 3 3
& & # & 33 , b5>3 & &
* x 0:Z & & , *3 3 1 3
 ZE & & * J 5 & & 3
"ES " 00/ 33 * @9 = & 22) 2 %
* "9 3 39 3 * *& >C 3
5* & 5 (4 #%00<  #%00> #
* & 0 * 3 * 2 [=
( 1 3322) 2 3 * J 5 &
& 533 3 #& & 1 * 3 &
=#3 3 * * & *
5 (4 #%00< #%00> *#
* & * 3 * "
( 133" ) " 3 J * & 5
J # (C #%00> *
#& & & 3#%0:?71 & & 3 3
#81 F * 3 & * "9 39 39 3
* * & >C 3 & 5 (4
#%00<  #%00> * *5 *
#81 F13E 3 E 3
4( - D
#& & 5 & 3 & 3 *
*1 3 & 3* 31* * 3




" 1 & &, 3 *
3 & #3831 F
* 0 E ?G9 39*
>>< 3E*
9 39 5 3
J 5 & >B; ZE &
3 , * IZE & "
* oox "1t 10!
O 3
#& <0 0 1 3 51/00ZE &
* 3 > w
3 ;00ZE"]O0!" & *
3 * & ?G9* 3
3 * & * 3
& 3 * & ?G9* 3
*# [ G ) ?Go*
3 & & * 3 !
3 && * 3
& 3 & & 3
/0 1 5"
3 3 & 3
3 <C1 #
* 533 & * &/0
& * *
31 (* 5 *
& *
F13E vt
& & % 1
"y &
3 & & 1 &
& 3
3 & &
3 331 &

#81 FI3E* @
3

* 939
* F

39 1

coo &:* 3 3
?G9 39*

&0 1!"

1] 5 *
"1:0
3~ & &

*

* *

LW #& 101
> W

& *& BG #
(& *

CQ &&
5 &
&&

#81 F

* 51 5

& 1 &
#81 F1 3E F
& & 2

3 &

1

1

?G9

& 1

/00 ZE &

/00
5

#8 1

ZE

+*



* 3 &! "
1 761.2 (1) 76121 /( Y% " 3
% % 616P,;4 . 3 PN% % .P,;4"
% % ,;4 1 1% ! 3 : ,
! % " % , o+ 13m0
! ne&t) ! ¢ ")w 1"
* & 3 1~ * 5 &5 *
53 & * & <0
5 & * & #81 F1 & #81 F1 3E
* & /0 1 5 & * & #81
F1 <0Q & 5.3 (& #1 F13E
A * & <0 * & /01 & && *
* * & 3E * * &
& #81 FF5/,Q & #8 F * & 1* Q& 3E
5 & * & ?G F5
& * /0 ?2G & #81 F &
0 >0Q & 7G ;;Q& (& * 2 3 & 3E
C;Q* 5 & 0 & 1* :J0Q* &
?G & 3E1 3 & & &
*
A * & /0 1& 3 &
* & * 5G0Q #& * &/01 3 & :G;




& & 3E* 1* 5 & & * % 1
. & * & 10 &
1 33 3 &
( & & &#81 F 3 E 5 & * & /01
x ok 3 #& * & 2G & &#81
F 5 1 * BOQ & & (
31 3 & 3 & 3 & &
& * . & 13 5* *
53& & 3 2 1 3 & 3 & 3
& & & 1 3
"" 5 3 5 & * B #
L 5 3 & 3
3,1(9(G>% 1 3 & 2 48#1  24("4 2
5 F1 ( 2.3 # "
3 & * 3 &&*r ? 1
#8 53 2 *9 3 &  48#
* 5 3 1
& 5 & ? * 3 * *
x5 &1(9(G>5 " 1%
3 3 * &
%* 1 && 3 & J &
. .
1" & & & #81F & (3 1
& & 3 5 & x 1
& #81 F13E &#81 F 13E & 5
3 5 1 ? 5 3 9
* * g 1& #81 F
5 5 && 5 & &* 2?3 3
&& 3 & & 42'@45 2 3 1&
#81 FI3E 5 ? 5 && 3 ?
3 5
F 1 & 5 & && 3
33 & 3 3 & 71 & &
, 3 3 % 1 .3 1




1 * 1 33 53 :0G1/0> 2 6
1 48# ,3 I 5 &  48# ?
& & 42" ? 3 10> # 1
& 5 & ?
& & 31 5& 48#* ?
& # J 1 & 5 , .3 &
3 * 3 & 53 1 &
33 * & ( * *
3 5 1 * 3 ( 3
8 1 3E* & 3 J &
& 3 * 3 3
* 3 5& &
4(& D # )5
A #81 F13E 3 & 3* 8 1
&9 & & (:?G1/0;1 93 & (,3
% 1& ( & 3 1 * &
5 & ( 3 2
3 1 ( * 3 1 &
3 5 & & 3
#ox % I+E4  * #8 * 11(9(G>
3 * 5" ? .3 * 5 48# *
5.3 & 3 <?# #& oo 1
42"41 ? 5 F 1 '3 & 9
( ? <?+ & ( * &
A9 2 * 9=1 * * &
10G 9= * 5 5 1 &
& 5 3 >/ " @ #8
( 1 9= = £ ( 5 * 3
'3 5 3 5 5
& 3 & 3 # &1 42"(4  * <
1 3 * F9 2 * 48#
3 <?




33 %
() 33% (0)!
9 |I4 8+ !u
% 1 1
21 %! wd 18+ %N
3"()# 761.2 % =
E$.91 % n

2

3

3
1

"#

%

&!

&!
&!

ES$

% E$.9"
% ES.90 % 1 ;89%
7 3! "o
-9 11 8 41
% !
"@8). 33%
%Il
2$8 + | % % 11"




2 3 "9 93 #8 * 1 & 3 N
(G>* 53 & , 2% 3 ( s
* < B, F9 9=9 ( 3
E #949+:/ * * 3& 3 * J
& 1(4* 3& & * & P S5Y% 9
5 8# (5 ( Y% 9 5 8# (5 A B6
F # 3 & & 9 (#8 1? #&
3 & 1 @ & & 5 3
8#* 3 & A@ Y" (49 3"5 "
#1 +9 = E$.976
3 A B G Q9R Q-?P$R ?P$
(41s; #:1#:: #:/ 34(B?< ;20 /1 00 0::
0 4 (41( #:< #/01#0 36 G<C GB>( /I <0 00:
! 4 (41( %<< %G1 % 34(Ccco <0G+ <?>C 00>
*: (41s; %:1 %- #%0GC 3"ES :? C?; <<? 0:C
* (41s; #%0GB #%0GC  3=)0>/ >0; BB :? 0;C
(41s; #%0G? %<; (VR < ( 20 1?0 0<:
-6+ # ¢ ¢ ¢ ¢ ¢ i< ¢
-6+ # ¢ ¢ ¢ ¢ ¢ Co:B ¢
& 3 1> 3. & 3 * ,* :Z &
3 48# 3 # ,3 * & 5 3 3 1
0;,2Z2 & 8#* 3 3 * 3 3 3 , ZE
& * 0 @ 3 3 & *
& 3 3 1 & <0
#! E E$.9 76
3 * QP$ P- QP$ 8 QP$ ) 2 QP$
<; >0 ; IG <; <;
0 <7< /G 0? I i)
! 0/ >C l; <> /; T /:
*: Il < :C B< I T i)
* C?< ( ?C B T B
< 0? c?> < T <
-6+ # ?2>/ :0 T :0
-6+ # / >E T




1 3 "ES " 00/V3>:>* & *9
3 +E4 & < 3 * & 13 "939 39
3 *& 3 /0 #& & & 42"(43
< 1 1 3 5
* & 5 (4 #:1 #.C
1#1#/G1#/1B #IC 5 *
2 & 31 B, F9 9=9 ( 3 *
* 3 5 & 42"(4
* 9 3 & * 3 & * * 3
"939 39 3 *& 3 :/0 3 5 *
* & 5 (4 %><1 %>>1 %:/1
%:> 1&*V 9 V#( V 9 V #(
5 * & & * 1+
#& & 1 +E4 3 *
I F 3 9& 3 #8 * * & & 3
J 5 & 3 * Z & 48#3 36 ;,CC 1
48# :Z & 136 ;CC 3#%0:? 13 E * 3 "9
39 3 "939 39 3 3 *
& 5 (4
4(( - 3 #)5 D
2 3 & 5 5 & * 3% &
& 1& * " #81 F D #81 F13ED *1
" 19 (G> ?1 48#D
1 48#1 5,3 F9 48#D 13E1
1 48# 3 & 3
# * 0 E ?G9 39* 93 & * 3
>>< 36 ;CC 3E* * 9 39 39
1 536 ;CC 9 39 1* & "
2 * 3 & 3 ?G9 39* 3 5
3 * F oo & :* 33 J 5 & >B; ZE &
, * 33 ?G9 39* 3 , ¥ LZE &
" &;01!" 1 o x
& "10 " #& /0 & * [;W1/00ZE & 3 *
& ?G9* 3 > w 3

*& 3 >0ZE* 3 & * &




/> # [00ZE & 3 * & 2G9* 3 (&
x5 * # [G ) 2G9* 3 &
& & 3 * & /0
> >C "33 5 > & 1 & - #5
3 E $.9 &l "
n 761 .21 761 .21 ILE % ( -7T)IE 1 -7 E1/
% " 3 111 % % 6" 3 111 % % .P, 4 "
4 3 P
8 & * * & 5 3 1%
& & 3 3 & 9 #81F #81
FI3E2 * 5 &1 #81 F #81 F13E* 5
2 1 5 1
51 0= ( && 5
& 3 J
& 5 * 5 &5
&9 & & ( /0;1/0B
8 1 * 5 (.3 5
& 3 # & >1 & &3E B,
& # " * 3
> /1 & 3 & 3 && 1 & 3 ¢
&& * 3 &




44 % . ;
2 3 3 * *1 1 & 3 1(9(G> * 21
, 5 & 3 % * 1 3 &  48#
* 5 & 1 3 * 3 &
48# & 42"41 2 5
44 # 2 ;
$ & & 48# * ' AB#
& 48# & 1 53 5
48# 3 5 222 3 222 * 110 A%3< :0<1:/? 35
& & 48# 3 222 48# 10 * %A
* 3 %A %A /0C % 148#3 222 3 5 &
3 & 48# 48#1 3 5 %* 1 3
48# 2229 3 J 3 & 10
%A 1 3 3 3 & :;C1/0C # 51
5 3 @ 51
& 42"(4 5 :C 48#( 222 3 5
5 48# 31 && 3
3 & * * & 5 48#3 222
3 [0?H/::
2 3 1& 48#3 5 223 221* 35 &
$ 5 & 48#1 5 3 3 48#
3 & 3 \ 3 & 1
33 35 5 Il # 5 1 48# 3 548#3 223
5 3 & 53 " 24("4 3,
& 8#1 3 *
& 42"4 5 :C
31 @ 48#3 2223 A%3< && & I
3 & 3 1 * 48# 3 >#H 2
48# 3 548#3 223 9 3
53 1 = 3 & 48# 3
& 1 9& 48# >+ 1 3, &
48#3 2223 A%3< 5 48#3 22 9 3 3
8 1 /0> & 3 & 48# 5
48#3 223 5C 15 &

& @5 [<1/> 31* 484# * 5& 5 *




@5 4 @5 948#9 4 @5 5 @5 &
53 % %% I P & 48# 3 %
@5 /.G <P #& 3 @5 3 &9 5@
1& * 5 & & 48# :;C * 31
& @5 & 48# * 3 548#3 22 >:
9 ! 7
# % () 70 7- O)P(®)
7 4 / oot ! 17 "(0)
! 17 (8) ! = 1& -7 1% < v 13
L7 3"
44 * 0 2 D ;
* & 1 %% @5 * 3 P %
@5 <P & F9 48#  %%9 48#9% * 3
& 48#3 223 & 1% @5 3
* 33 42("41 ? 5 & * 5
48# 3 221 * "*1 B, F S 2
1 2 5 11(9 (G> 48# %%9 48#9




% 1 5.3 >/+ 3 5 *
& & 5 & 48# ,3 5 48#3 22 3 1
1= & 3
3 1 3 1* 48#9 @5
* % * #8 * &
3 # 3 & 3 * >/
%%9 48#9% 1 3 36 G/ * @ </ ; 3
5 %%9 48#9% & % 136 G/
5& & "*1B, F & 1
& "*1 B, F* & 5 * *
3 & * /Z & 3 36 G/; #& & 1
* 3 & "9 39 3 * & >C
0w 3 * & 5 ¢ 4 48#<:
48#</ * F * 9Cow
446 - 2
#H& & & 1 *1 5 & "*1B, F1 %%09
48#9% *3& # " *1 B, F 3
36 ;CC* 3 A%3<3 1 5,3
48# 48# 3 222 & * 9 39
3 >>/ + * %
" & & *
# [ ) 5 * 3& # &*
* 33 ><
"*1 B, F1 %%9 48#9% 3 * 1~
*»"2 3 1 & * & A
3 * 5 3 "*1B, F1 & && %
2 1 3 3 & * 5 A
" 51 3 A *
"1 J 5 3




33% % % = 1& 7"
O 33% (0)! % % = 18& -7
7 "0 % 1 :89% 9 >>$ -7$>6
% 8 + PrroL " 1

“8). 33% % | )
| . .

% ! "




A %1 21 >>% -7 $>6
8 3 %1 2 %1 21>>$ -7%$>6"0 | %
% 6% (%! &1 %>>% -7%>6 ) 3 ! $ ( %

& &1 %>>$ -7$>6 )

1 @5 3 & @
3 4241 ? 5 48# @5 3 548# 3 22
* * 3  48# 3 548#3 222 & 1 %%9
48#9% 3 & 5 & A48# 3 & 48#3 223
# , 31 9 3 * %%9
48#9% 3
4.4 ( - ; "
& 5& %%9 48#9% 3 * & 4A8#
3 223 " 33 & 1 * #8
" 4A8# ? >S>H|+ 2
#3 1 9 "*1 B, F* & %
5 & " 5" "*1B, F 5 *
1 E #949+:/* 3 3 3#%0:;
>> V%%9 48#9% * 3 3 1 53#%0/:
& 3  3#%0 5 E #949+::/1
& 3>V #o* * 3& & 3
34(Cco 1z E &
@ & *3 3#%0:; <
# 1 I= >
7 - AB" . G Q9R Q-?P$R 8 QP$
¢ (41 ( @ (:0 3>V # GCl/ /> 0
( (41¢( (: @/ 34(CCo <0:B /<1C/ ;0




33% 76 3 L7
( 33% (0)! % % I -7"0 % 1 :89%
9 I 1% 8 + L >>$ -7 $>6 P
4"L 1 1 2 "(8). 33%
% | o1& % 1l 1 % !
I . Lo #1$480 %"




2 3& 331 8#* 33 3
>:B#& 3 3 3 5 1 3 * &
5 (4 # (B #o(< # * 1
2 [= ( ! 3322) 2 1 &
3 " [( ! 33" )
" 3 J * & 5
# (B *
& 48# 3 3#%0:1 3 3
* 52 && 3 % J 3
3 = & 3#H%O0:; % 1 5 (4 J
3 & 3 3 3 &
3 36 ;CCl # 3#%0:< *
2 & 3 3 36 ;CCl H* 5 3 3
& 3 36,CClL 8l# 4" 44 1
* * >, . & 3 34(B?< & @
& *3 36 ;CCl # </ (4
&*V #] 48#V 5(4 V, #] 48#V 5(4*
& J &*V H] 48#V 5( 4 *
#! I= @A8 **:1 "
7 - AB" . G Q9R Q-?P$R 8 QP$
484: +B 2 42 36 ;CC i ¢ C
48#/ (41S; # 3 # o 34(B?< >C* ¢ 0
#& & & , 48#93 1
& 31 %%9 48#9% * 3 * 3
3%0< & 1 & 3 36; CCl #* & 3
3 %%9 48#9% 3& & 3 366G, &
@ & *3 36 ,CC | # << (4
&*V #] 48#V 5(4  48#< /* J
&*V #] 48#V 5(4* *
# 1 I= >, "
7 - AB" . G Q9R Q-?P$SR 8 QP$
%2 42 36 ;CCl # << /<1C( >0
48#G (41s; 48#<< 48#<> 36 G/, BB( G/1B( HENES




2 3 1 3 3#%0:<* 3 5 3
& 5 3 & " o 5 4%
3 1 9
3 & %%9 48#9% 48# [|'B &9 5@ &
@5 1& 48# 3 & 5 3 8 1 3
5 V%%9 48#9% * & &
& 3 3#%0/: 3  3#%0/:* & 36 ;,CC
8l#4" 4# 1 V%%9 48#9% 3 &
& 3#%0:< = 3 4# 3& &
34(B?< 3 * o< & @
& *3  3#%O0/: <> (4 #%00B
V #] 48#V 5(4 & J #%0:: \%
#] 48#V  5(4* *
# ! I=
7 - AB" G Q9R Q-?PSR 8 QP$
&#%0:C (41s; #%00; 3#%0:<1 ¢ o) />1B/ ;0
&#HY%0:: : )32 36 ;CC >0/, <>1/C !,
&#%0:/ (41s; #%007? 34(B?< /;0 21>/ /;
#& & & 3#%0:;  3#%0/ 1 & & 3 *
3 & 3 "*1B, * 3 & "9 9
39 3 * * & >C <0W 3 *
& 5 (4 H( B (<& 3#%0:; #%00B
V #] 48#V 5(4 & 3#%0/: *
& & #8 " 48# #8 1
48#
# 3 3#%0/:* & 3 "*1B,
* A 3 3#%0:; E ,#9 49+: ! 1* 5
* "3 1 #&
& 1 * 3 & "9 39 3 o
& >C <0W 3 * & 5 (4
#%00B V #] 48#V 5(4 & 3#%0/: *
8 & * 3




444 - - 2 # D
#& & & #8 1 48# 81 & 3
3 * 3 & & 1 *
3 >>/ #81 48# * o *
3 , 9 91~ 8 * * * 39
, 9 * 5 * "] "ot 001"
3 * * " 93 5* #
* o+ "1"1:00°0" " (& *
# [ ) 5 * 3& # [ &*
& 3 & & * 3 r &
- #5 3 & & * & # &*5 5
>1 3 &
3 #81 48# " ]:00 ! " * :0 Q 3 3
& 3 3 * & 3
>:1
8 *33, 5 3 & & 5;Q &
& & & /0 Q & 3 2 3 1 #81 48# *
(.3 * * "% 1 8 *
#81 * ~* & &
& & * % 1 && 5@
5 & 3 & 3
! -7 76
n %1 21>>$ -7$>6 (781 1) 761 -7 ( )%
0 % % 616P, ;41 .1 .P ;41 .P, ;4 P, ;4" o
! H(&r!) Lo ¢ )% L




* "1 && * 8  #81 48#*
% 1 " 48# 5 # & && *
* & " 1:00 ! "1 #81 48# *
& & * &
&& & %%9 48#9% 3,1 5 48# ;G 8# *
3& ;B
#H& & #31 * * | " &
& & * + % * 0"
00!"1l 5C0Q & *& &
* # && 1 && S B O I B & 5
& 0! 00! & 1 o 5
& 93 5~
& 3 1, C
446 " o#1 ;
5 & %%9 48#9% 1 * 3 ,
@5 &9 3 5 & 1 48# o & 13 &
8# 8t * & (4 1& 1
@5 * 48# > G#
& 1& && * @ & & 48#1
%%9 48#9% 3 #81 48#  * * 1
"ES 00/* 1 5 48#
@ 1 <
# 1 = -7 ' % % :
+>9 5, A">
8 "ES 00/
48# “*1B, F 48# ¢
! %< 48# b “*1B, F%%9 48#9% ¢
* V %99 48#9% #81 48# ¢ <
2 V %%9 48#9% #81 48# ¢ cJ0t0
48# 3 1 * & 5 E & 3
* 5* ; E & 3
* * F Goo &: * *& /0 LW #&
* 3 148# 8# , ><: 8# *
5 & 4+F98 J 4 8#3 & &
, 48# * 8 9:000 "3 3 $




00 IZE& & 3 J 5 1
:Q >G+ # 1

* & & & 31
. 48#* & B# 5

* 3 & 3 19IE
3 *3& *

8#* 3 g#* & (

3 3 &

3 & %%9 48# %%9 48# 1 3 #%0

48#9% 3 #%/0 #%/: 3
3 </0> <
& & 5 * (1~
3 #& (4*
* 33 <Q # 1

3 & 48# & A8#*
/] < 3 484 5
5 3 ; (4&
& * & 1 *
& (41 5 & 8#
& (4& [C # 51
3 1 %%9 48#9%
484 2 1
3 1+ xg ot
3 [B1* *

;00 & 48# 3 * 33

8#9 * :
& 8* &
></ 4 3
A : B # 1
& 31

4 3 & & &&
#%0:?  #%/* 1
10 #%ll 3 & 48#9%
& 48# 5 48# #

0;* 1 3& /003

3
A - 1 3
E* 4 8#OE 221
>G
&
3 * 1 (43 *
484 A
* & &
3 s# 3&
&  48# * &5
3 & /9; 3

3 & #81 48# 1
3 /1< 1 48#

& 3 > 5
&& & 3 &
>l & 9 &
* & 3 &
& & 48# * 5

>1>G1>;1 5 9 &
& 3 >




7 67 I
O# ! 98 "1 %
D mo& 1 &67$ (
% ! 12 1 67
( 7%4/! 0! )2
L% ) D "
%
#& & 5 48#
3 * * @5
& 53 & 9 1 3 &
F5
5 #H&
& 3 % 1 9 & %%
48#9% & * & 3 >
& 3 <1* 3 %%9 48#9%
3 3

>>$ -7 $>6

! ") ! -7

" (8) 98- 3 67

% 3 $;/ 3

I %1% $; / 3 %
&1 E! /%- 67% 1 <2/

3%) %

3 1 *
* && 2& @5
* 3 3
< %%9 48#9%
(41 & * & 5
@5 * & 53 &
P %* 1 * 3 &

%

6 (3%)




48# & 31 % @5 * & 5
& 8HI(43
31 3 & 48# 48# * & 3
9 & @5 %% 5 3 9 & @5 %
* * & 5 "33 5 ;2 , 31
£ @5 5 5 3
& 48# 5 9 3
447 o1 ;
5@1& 1 @5 51 && & & 484
3 1 *3 = 1 3 "*1 B,
* 3#%0; 3 3#%0/>1 V 48#1 3
34#%0/;1 V%%9 48#1 3 3%0/G1 V 48#9%
* 533 & >:B 3 * 5
& 3#%0/:1 84" 1 4 Vv
3 * 3& & 3 36 .CC 36 G/, &
@ & *3  3# %0/>1 3#%0/;,  3#%0/G
<G
#! I= > 8"
7 7 - A B G Q9F Q-?P$R 8 QPSR
3#%0/> YG &#%0:(C (2 # 2¢/ 3#%0/: <G /?1?B :
3#%0/> &#%0:7 (41s; #%0/; #%0/G 36 ;CC Il >100 /0
3#%0/; &HNWO/C  (41S;  #%0/B  #%0/C 36 G/; /<0 10100
3#%0/G &#%0/: (41s; #%0/; #%0/? 36 G/, /BB ;100 /;
2 3& 331 8#* 33 3
>:B #& 3 3 3 5 13 5% &
5 (4 &*V H] 48H#V 5(4  #%0<: #
* 1 3 2 [= ( 13322)
2 1 & 3
" [( 1335 ) 3 3 * &
5 J &V #] 4 8#V 5(4 *
& 5 3 & 3 "*1B, F
* 3 3#%O0; E #9 49+:/ " 5
" * 38 "9 9 39 3 * & >C
<OW 3 * & 5 (4 # (B




# (<& 3#%0:; &V #] 488V 5( 4 #%0<:& 3#%0/>9/G
x
3 5 & #81 48# * *5
3 1 * & 5 39* 3 *
QW 2 * 3 & 3 ?G9 39* 3
& 1,0ZE & 3 o * >0ZE &" "
];0 1" 2& 1/;ZE & " *
3 & * # [ ) * >CC
& 3 <<I<0 5 # &* * 3 &
& * 3 I &, - #5 33 >B
2 * & & #81 A48# 2 & "1
& 3 3 * 5 1> 3 & 5C0Q &
* & 5 5 ;Q & # 3 1
8 = &
3 3#%0/>9/G  * 3 3, 5 & &
& 8 * 2 51 & & &
& 1* * "% 1& &
48# 51 %%9 48# 48#9% * # 1
@5 & 48# 5 & 48#
8 3 /I C-T$ =
I / C-71 / C>>$-71 / C-7$>61
/ C>>$ -7$>6 (761 -7) 78"# % % 6 () .P, ;
4 ()7 % ! T D 1"4
3 o
" 3 & 48# 8# 5 1 '3
& 48# 5 48#3 223 3 5* 3& & @5
3 9 33 & @ @5 * && 5*




44 @, # )
2 3 1 93 5 & #8
& 1 #81 48# * *
00o0; !'" :00!"2 * 3 & ?G
& * 3 >><
"9 9 * <0W
3 * 5 & &&
>B; ZE & , * 33 ?G
" 1 =
x % v ge
+"* 3& F :0
01" 000; !'"
* 1 33
# 51 8 "*1B
x5 & *
) ?2G9* 3 &
* 3 &, - #5
33 >C & &
* 3 & & &
G
*4 3

761 -7 % "8
% % . !

%

9 39* 3 .

P -7

%
4" 4

* o "1"j1001t " "

33 5

oo &: " J
l; ZE &

F1 3#%0:; ] 3#%0/>9/G *

5 *
3 & &
& #81 48#*
& #81 48#
* 33 "33

76
61 6P, ;4

D) #

*

51

[ G




1 * & +1 &
& & * 5 "
#81 48# 1 xoom *
3 31 & && 5 &
#81 484  * & &; !
3 . & & & &
3 5 " & ;! H#H& * &
& & 50Q # * & & &
& 00! ;1" & & *
| * 0: 1"
& " 5 % 1 93 #81#81
F #818#4 ] *
%* 1 & 3 5 #8 1& #81 48#
5 * & "] 2 53 1
& 9 * 5 2 3
* 5 & 48# & & 2 *1
& & 424 2?5 * 484 3
| 5& 48%# 2 /0> A 3 & 48#3 223
, & 48# 5 5 & 3 3,
2 1 3 * 93 & #81 48#
3 % 1& 93 #8  * 5& 2
1(9 (G>1 & 2 48# 2 51  #8 3
33 5 5 L&

3




% D
A 3 *1 && & 3 * 33
5 ,* # #8 * 3
* 5 3 1 42"¢41 ? 5
* @ 1~ * & 3 * 3& 3
?201(9(G> 48%# ; # 3 ¢ 3
* 48# F9 3 3 3 &&
3 5 & 5 J 5 3 9F 5 B>
&& F 35 * 3 & 3 *
& 5 5 55
A 3 & 3 & & ? J 1
3 * 3 & & * * 3
1 * && F 35 3
3 * * 3 *
5 * 3 42"(41 ?9 (.G 3 >
93 *ox 5& 1 & 5
3 3 42" (4 ?29(G5 && 5
5 5 *1(9(G> 3 3 B? 48# 2
* 3 48# 1 & 3 3
3 & 51 3
3 5 &
3 B 1 & ? 3 & ?
3.,* 5,3 'Q(G> 48# 3 b5*
F 35 * 1 & * 53
3 1 * 93 1 *
" * 42"41 ? 5 #& &
E #949+:/ >, , & &!(9(G> >1 & #8
FS5* * " 1 3 *
#8 * 3 93
* 5 2 3 1 5
3* * F2* (5 33 J
# 5B A 3 & 31 @5 F 5&
8#4 * & 53 & S5"" 9# #+" 5 * 3
J 5 J * 89 & F 8#41 & 8#4
5 9 : 3 * 3 35 &




3 F 5 3 8& 3 &
3 * * ] 53 & * 5 &F 3
2 1 % 8#4 3& 52 & 3
3 3 & 31 8#4 * && 53 &
5 E2'% %* 1 & & 8#4 3 x
* 5 3 & 9 & & *
3& 5 & (& *
6 & 3&(& (5 3 & 1 *
3 3 3 3& 5 3 #8 2 & 1
* 3 3 3 8 3
" >1:2C  1* 3& # 31 #8 5
3 &5 & 3 3 5
$ 5 "
#8 5 & * * D 3
y W 1 * .
/0/1/0< 2 1 3 & 3 *
* 1 & * 1 x ok 3
3 #3  * 1% 2 <,
F & #8
1 & & 42"(41 ? 5 3 & 3 &
3 #& & 42'@45 1 5 3 @ ?
3 1 & &&
? H#& * * 38 & <0 0 1
3 5 " 5 1 *
& & & 5 &
2 1,3 5 3 * * 3 &
3 & 3 # 1 5 &  48#l 48# ?
& & 42'@4l 2?5 (0> % 1 3 & ?5
3 & #8 3 & *
& 3% 1 * A9 & (3 1
* x 0 3 5 & & 3 %* 1
* 8& (& * * 3 5 &
& 5& 3 & 3 93 (3 1+
* & 3 2&
* & 1 & & 3




* ¥ & 3 *& 3 51
& 5 / 21//0
#8 3 1 nax g 484
5 2 " 5 & 48# 3 1 @ 48#
35 2223 & 3 5 " 48#3 5 22
3 2 3+ 3 & 48# 5
48#3 22 /1 @5 9 48#9 @5 3* 3 C
3 & & 48%# 3 & 3 *
& " 3 1 93 #8
? " 484  #8
x5 1,3% *x v #3 3
2.3 1% * "9 484 3
5 *& & & 48# 2 * & ?#3
3 313 * , & 48#
& & 54941 & ? & 3
& * 1 * . 3 .
3 L& 8# 3
* , 31 1* 3  &* 3
5 5% && 21 48# 1
&& 3 >4+ E * 13 & 3
3 * HIHI> ]
* 3,5& 53 & 21 48# x 1
3 * & 53 & 3
5 3
2 51 * * &5 #8 3
& 1 3 & 1 3 51
3 & 3 &1 #8 3 1
, 5 @ * "5+
, & 5




%

L -7

219




E @1 1( 1)E1 1 9S1F* 51 1) 1 1F5 @cl1 #1% 9
4 1E1# &1%1 1 61A /0:C 3* &5 5&
3 1 3 ! an " 3
* 5] 33 & 5 5
1 -= 6
/ 6 11) ) 16 /0:; 4 3 3 & 5 5 &
5 1 .- 6 ‘H:0
< )d 1!1" el!1 1 18 1) ( 1 /0:; = & 5
33 1 - B . 6 * ‘H:01
3' & I I3 &1:0 ::CGl :/?<>90:;90/C:9,
> %& 1#1 161 ( 1 1%331 1)7 1#1 1#1)331%
) 1% /0:? # 5 $ 42"(49 ? #8
5 1A 6 *0 :0?H;/0
: 16 1E 1! 1# 141 1 E#1A 1 %1E4 111 16 1
A 16"1 16 S1E" 10:; 3,"5
3 ( * 42"(4 48# " && 1 6 4 <<?H<;01
3 |Fx* | | 13 1"0 0?/CGB>:>0:;B00
G ) 1%1 1 1% 14 1 / 0< "5 5
5 33 * 3 1 6 *  H/>
B ( 1(! A 14 /o0? * &5 5'&
5 1 6 >:0H>//1 3 '[I*** | | /G?C3 &
CE @1 1# /00C "5 5 * % *
* 1 -= 6 C/IHC/B
? E 1" 72 | F&E& 4
0) @1lE1 1==1 @ @141( 1 1 1% + @14% /0:.C "5
5 33 5 5 33 1 L #
B DB 6 *  >>PH>G:
18A /0:C # F %
"3 "3 1" 3
46 12" ?2C< % & 8# 51 4A EG6
A 56 G</HG<B
< 12 E @1 /00; 5 & & '
& & * % & 1 F
B > ## K # # - B 6 [:<H/l/
S>H# 0 11"1%1"9+1 * 9" 181! 51)61 & 1#!1) 1(1 5 1
I 1'& 162 /00G # 5 9 3 3 5
5 9 3 51" B K 6 * GO:H
Gl/
w" 1 1A516 " 1(# /ooC & & ' *5 5
& & 3 1 B 6 I <H:G




|
G) 1 1 # 1+1

1+

A 14 /o:C (
9 3 * 5 51 4A E6A 56 !
B) 1)A =1 ! /0:? "5 5 & 9
1 = 6 * :0BH::>1
ICH kil | I 13 1" [::<<?C:C<00C;G
C+ 1"1! $141 1"1 1'9 A 14 /00> "3 3
& 3 * 3 9 * 1 " # A #
# ! # 6 G<;;HG<GO
?# 1141" 11#115 16 8 &1#6 /00< 3 &
5, * 5 1 6 ! ?BH
GOB
O+ 1 6 166 /0:C + 4 "5
+ 51 #B 6 *0 <??H>/<
A 1"1E1 1 1 1) 1A1 1"1 161 @1#61% @1 1" 1"
E1l /0:C 3 14# 3 +& * # +
8 & 1 - 6 :BOB>?:
A1 %1 A 1 41 A161A16181" 1E1%1A 1% 1E /0C
4 & & * 5
1 B " 6 : <0>H<:<1
ICH il | I 13 1"0 >>CG:B:B<::GC/
/<) 111+ 1A6 166 /00< & 5 * 1
#B 6 :B?H/0G
I>E @14 +3$ 1% ??B 2 3 & 3
E 4IF1 4F # 12:92/ 5 1 A
6 :/0<H:/:0
;+ 1!'61 16%1A 18'E A 1 AA /0:.C "5 + 5
2 355 1 #B 6 ?:H::C
/IG E 1114 118 169! E 9# 14 /0:.C "5 5
& = * 35 1 6 14 [::0H/:G>1
CH o | | I3 1"0 B<>?7B;0:C<0:GBC
B 1E 4 1) /oO: 2 & 3 3 5 9
1 B 6 :COH:CB1
ICH kil | I 13 1"0 ?:C:GG?0000:?BT
/IC8 1(21!' f@9 f1l E @1 /0> +
& 3 5 51 6 <GCH<B?1
3 I [ | <[<x3&
?7(3 1+ J/o:.C 2 4 % 2 1
8A 1 # F % "3
" 3 1" 3 133 /0BH//?
<0) 1#" 166 /0:0 "5 5' 33 & 1
6 <GBH<B?




<% 1)9) 8 16 /0!
5 & 53 & & & & 1
IGB:H/G?01 3'll

<[+ @1) 16 /0:< 99
51 B B 6

<<E1! + 12 /0:; #33 &
5 " 5 1 -

<> 1" /0:< & 3
3 & % 1

<<E12 E 16 /0! 5
& 1

<G" 1"9=16 1"9'1)11!91%18"

& 5 5
B 6 [:HI:G
<B8 1##)1" 9"3 1 %
' 1 33 1
B 6 0 CBCHC?/

<C# 181! 1%1! 1E#14
"115 16"1) 1 1" & 1E
& & 5 1

<?+ 1#4 ( 1)4 /o< F 3
3 3 N5 5

* 1 : B 6

> 1 1A 1T 166 /00?
5 * * 3 & 1

>E1!D 1#* 1#1% 1#"1 16
3 @ & 9 @5 3 *5
6 *  :0GGCH:0GBC

>E1!'1 E 1A 1 1+
= & ! 1! 3 # 51

>S<A  1)1A 111 1#

3 5 1 -
3l & I
>> " 18# " 1" /0:/ 2
33 " 5
>F @1 "'14 &1 " 16 /0:
9 3 3 & "
6 * <0
>G!2 14"1" 1"61! 1'81
(1## + 1 /0 9
3 3 3 " 5

>>>BH>>:?

[:0 :00BI 000:C90:/907>;9

&" 5 '
- # 6 4
5 & 5
0 <B>BH<BG/
5 5& 3 &
H:/
1 @ &
B 6 * :0G:H:0GC
& 9 1 1
I <<?H<>?
"169% /0:/ ( &
" 5 1 C
1 # 0< #
3 3 1
11" J 1 14 1
31! 10:> 5
4A E6 A 56 **  H:.C
&F9 5 &
* 3 * 9
G;GHG;?
50 1 9 &
A B 6 0 >G:;H>B:
16 /0< ,3 9
& 9 3 51 A
16 /0; #% 5 @
B 6 * ?B:H?CG
1# /0> 3
. 6 ! ‘H:B1
I3 &1:0 ::CGI:>B;9/C;?9:<9;
3 & &
1.- 6 ?BH/>
> 2 1 5 *
5 1 A
51 (#1! 161% 1!'61
5 &
1 - B # 6




>SBE 1691% ,9 3&1 + ( 1 ?7< & #E>9 (.G 9
3 & & 9 3
5 1 6 ! J?H:<>1
3'[*** | I I3 10< BC:::??<?0GC:4
>C @ 1"61) 514 D) 1"E :?CC & (:G1
9 & 3 3, 5 ,3 1 D
6 B:CHB/?
>?) 1#1 16 " 1" /000 3 &" 5
533 ( 3 1 6 4 G;HGG
OE181 1E91 1)9s1 169" 1( 14 "7& %1 /00G && &
5 & 93 1 B B
6 I <GH<G/
" 1! :?2?? 3 5 1 = - B 6 /O/H
/0B
JdA 1A#1%*51"# % 1 ? ?G 3 | 3
5 '""8:3 5 335 3
1 * #1(# ( 1 . 6 4 >/GH:><>
< 16! :??2C = 4 3 gl - B - : % 6 4
<<>H<G:
> 111 161) 3 1%81 1 14 9, 1!
16! /0> 8 5 " 5
1 .- B 6 I [:>H/??
s A 1) "- 1%6 /00: # : C5 5 9
5 # %/ & 5 " 5 1
- B 4% 6 56 *0 /0<BH/0>>
GF 1"1F 1E16 1! 8 16 /000 2
3 5" 5 & #E
5 * 1 A B 6 . /C<H:/CG
B) 1%#1) 1A)1 1"9'14@ 1#1 ) 1"%14 1") ) 169=
/00; &" 5 : : ,
3 3 & # E 3 1 :
B 6 . G:?HG/?
.C 1! +$ 1% 2?2/ & 3 5
5 93 3 1 " # A # #
I # 6 : >BH:
?2+% 1261 )7 1+ A 14" 2?0 # &
3 & 5 53, 1 " # A #
# | # 6 ‘0 G/G<HG/GB
GO 1 41 @1 !'( 11 + :?C ? & &
3 13 5 & 3 1
" # A # # ! # 6 4 [:>7?H

[;:<




G +*1!1 161% 1 1A 1 16 1)91) 51 1E 1!
4 1 ! ?CB E 3 3 & 5 ">0 5
3 3 1 6 * GO<HG:/1
3 |Fx* [ | 13 100 ?/CGB>CB?0;<GC
G/IA5 1 E " 16! ??2# 5 & & 3 5
* 1 A 6 >G>BH>G;<
G<% 1A A 1# :?2C? 3 9 3 2" 1A
% 1 1 A F I )1
E 1 133 ><H:G/
G> = 1#1 *1 R | 2?20 3 & *
5 5 3 :09 5 3 1 L
6 4 >CO0?H>C:<1 3'1I***$ | 1/G;1?1>C0? & 3&
G+ 1!1E1E1A 1+ A 1! : ?CC 43 & &
* 353 1 L #B 6 0 >GCH>BO
GG% 1A + 1 27> | 5 3 & 0
5 1 # B 6 * <> H<G?
GBE 1 1) 311!1 111" 1¢( 1 1 # % 1A 727G
5 && :09 3
& 1 : 6 I B><?HB>>G
GC 1 11 # 1 E % 1 A ?CG ) J
@ & 3 9 5 3,5& '
& J 5 &1 L # -
. 6 :0 <>'H<>C1
3'[I*** [ | 13 100 /[IC<GCG?0><BB
G?F 1(1" 33 1 1% 1A1" 1A % 1A /000 "
& 5 5 3 H3 5 1 A
- 16 0 [hHI?1 3 [ | 0<00V/: 13 &
BO!! 51E1( 14 E 51"+ :?2C 0 # && , & 5 5
& 5 && 5 1
" # A # # I # 6 00 <?B>H
<?BB
B:% 1"1+ 1)1 1+1! 51 6 " 14+ /00< 5
3 5 1 - - B 6 *  :G/BH:G<B1
3' 5* 5 | 1& 1:0:0>GI$ :<G;9/?;C /00< 0<G;G,
B/ 1# 1 1E + 1+ /0 9F "5 S55 9
3 1 ( 6 4 :;GH:GB
B<+ 1 % 1A /00< 5 5 &
3 4& 33 5 1 K #
B 6 0 <:0?H<:/:
B> 111 1"1+ 1 11!1- 1 1% 1A +$ 1% :??;
3 5 5 1 4A E6 A 56

4: :BGGH:BG?




B; 1"1+ 1 1 111% 1 1'1+3% 1% % 1 A /000
'3 J 3 & 5 93 3 '
5 .3 51 " # A #
# # 6 0 B?G<HB?GC
BGA 16#1%51#1A * 1E1 18 F 1" /00; 55 1
9 3 5 1 &&
.3 " 5 1 6 :GH;G?
BB 1T1 1!1) 1+1+ 1+ 1# /00G F3 @ & 9
F5 & 3 1 (6 ! <C/H:<?01
3 [ I I<<0/BCO 3 &
BCE *141% @181% 3&1!1+3%$ 1% 1! /0.0 23 9 3
3 * @ 3 1 - 6 H:<1
3l | 13 &l: 0 ::CGI:>B/9GB;09:09C:
B2+ f1 1 f1 1( & 1E1# 1! % 1 ??7C # | 3
5 * 5 9 3 5 1 A
6 4 ?>/H?>B
CO"@1 181 1A 1# 14! 72 B 2 3
1 B 6 : GOCHG:G1
3'[*** | I I3 1"0 ?:C:GG??BC00<BB
C:(& 1! :?C: & 3 & 31 L #
- . 6 *0 ‘H:01
3'[I*** | I I3 100 /[IC<GC:?008B;?
C/l+ 1! ??2< 4 5" % 2) 11 1
YY# + 1+ 133 ><HB;
C<FM 51+ 7270 3 3& 5 , 3 &
& 1 - 4: 6- 56 * <G<H<G?
C> 111+ 1816 9 1214 1611+ 1 1 164
A 1A6 :?C; ?09 3 3 & 9 & hC'P
3 9 3 1 ( ==L 6 * <H<IL
C; 111( 1 1= 1)4 + 31 6! :?2C? & 15
3 3 93 & & 1
A 6 I* GGHGC1 3'lI*** | I<>00GG 03 &
CG!@ 1 1E 141+ 16!1E 1= 1( :?2 (
3 & 5& * 3 & & 3
5 1 A 6 /C:<H/C:B
cB" *121!'161 @ 1" ( 1! :?2CC #E>9 (.G 5
3 3 1 A 6 I :G<H:G>1
3 [ I I<<;;G<03&
CC+ 14 ( 1" ?C;# 5 3 8#
3 & 5 & 3 5 3 1 6 * B/?HB<G1

3'*** I I I3 100 ?/CGB>C;?0/>GG




C?E 16A % 1"# :?C; * & 3 & 8#9
3 1 " # A # # I # 6
/<0:H/<0;
?20E 16A ! 1 A ?C/ "F" 55 & 1 6
SHIL 3 | | I3 100?/CGB>C/?00C;T
2116 ( 1! ?CB # * &5 3 1 6 <H
a G H | ki | I 13 100?/CGB>CB?00:;C
274 1 111161E1=1A1) ( 110 27 5
3 5 3 J 1 A 6 | [;0H/;/1
3 | <0003 &
?2<116 ( 1! :?CB 5 & #E> & * 3
1 6 *: C>BHC;<1
3 |Fx* [ | 13 100 ?/CGB>CB?00C:T
?> 3 114 :?C? * "H# 5 1
( 6 BOHBG1
ol i [ | 13 10: GC?;/;C??00/?/
?.3 114 ?2C? # 5 1 4A
E6A 56 ** :/CCH:/?/
?G 1)41 1)4 3 1!4 ?2CG % & J 5 &
3 & 1 6 i >:?H>/C1
3 |Fx* [ | 13 100 ?/CGB>CG?0>G<0
?B # /0:B 42"(4:0:'# 34
?CF9A 1 E1"@ 16A 4 1 46 :?2C: = & '
5 & 5& 1 " # A # #
! # 6 0: G<>HG<;C
??6 1 14% 1#"1 161# 1 14 @1#16 1 +1
"$i1!'E18 1# 1+ 12 6 1) 10:; I+E4' 7?9
! 2 & # 8#( " 5
1 B 6 * /IGH:/<>
:00 $1 1 1 # + 1 /0:< 81 #E81  42"(4l 9
& 1 ( : 6 ! <?BH>0;1
ol e [ | 13 1"0 :GBBB??:<000CB;
:0: 1 14 1 61% 1! 1 1 %" 51( /0:0
* @ & 1 A % 6 G<GHG>G1
3| | | /C>/3&
0/ A5 1 ) 14 /00G 8# 9 3 ' ~F
* 1 # 6 *  <G<H<C<
O0< 1'1(1=1E1 1)'1# 161 111 16 18 16
1 ! /O:< 48#9 % ?1 6 I C/<H

C/G1 3 I Ik<? IG/IC/I<& 3&




0> A &1+1" 1"% 16 # /0:/ 48#9
5 1 A 6 *: <<:H<<C1
3 '|x** [ I :0CCG3&
0; 6 1!'1 5 1)1 & 121% 1 11 16# 3 1 /o
# 3 948#9 8# 3 51
4A E6A 56 110 C:GHC/:
:0G 1E#1E 1!'%1! 1E1E 1 1+ 1 #1 1" 1" 9 1
81 + 1F1A 1 % 16# [0:< 42"(49!
I 48#9 4 & 3 5 1 6 * >>[H>::1
3| | I I3 1"0 0?/CGB>:<00C/GT
OB " 16 6 16) /0> 42"(49 5 & 1
1 B6! <>BH<;;1 3'lI*** I | /C>/3 &
0C + 1! 4*1 /00; % 1 1 5*
i1 ( - B 6 ! /BCH/C>1
CH [ | I I3 1"0 ?GGC>/T0;00:0C<
0?7 + 141 A1 1 1% 14 111+5 1(1' 1"14 1
# % 1 ( /00B 42"¢4 3 J
3 51 4A E6 A 56 I :BO?H:B:/
0 % 1( + 14 /0:0 42"(4l 1 5 &
1 4A E6 A 56 10 :GBH:BO
6 141 16 #1 1A " 1E! /00/ 2 & &
* 8# 3 3 5 1 - - B 6 *|
G:H::B;
" 141) 1 % @1 ( /00C 42"'4k * 3 b5
3 J 3 1 A % - B 6 4
‘C:H:CG1 3'lI*** | | B? <3&
i< F1616 1!11A 1 41E 11 + 1"66 /007?
42"(49 3 5 3 5 1 ( :
6 I* >0:H>0B1
CH o | I I3 1"0 ?GC000>0?00:/00
> | 1)'"1A&=21# 1F"1 1 1" 1"#1" 1"61
+ 141+ 1"661 3 1 %&1 % 0; # 3
5 & & 42"(4H 5 1 6 ! B//HB<G1
3 I [ | <G?3&
o 1 11" 1161 1 E 1 11! L1 #!
10:: 4 & && 48# 42"'(4 & 3 *51 A
- .6 . GCCHG?/1 3'lI*** I | /O>/ 3&
G 115 1)1" 1111 @ 1)1 1=1(@ 1 #1 1
141 16 3 1 /0: 4244 8t 5 9
48# & 48 2221 A 6 *0 GO/HGOB1

3PP I I 0?CCG3&




B+ 1"6616 1!11E 1!1A
11611 1)"1) 1
48# & 3 51
C A 1 41 31(+ 1)1 1A
+ 1"16 1!111" 1 " 1
+ &8
<1 -
3| [e 1 13
w202 1=1" *1%1! 1)1#
J & 3 1 3 &
1 & & 3
<L

0 %&1 %1" 161! 1 8

3 & 3 42"
1 B 6 GO
L) 1+(1(*1!"1 1"S1 3
#(A1E1 1( 14 =16946
* @ 3& 1
3 || |1 >?/3&
d1 1)"1%&1 %1+ 141+

' 1"11!'$1 6!/1A&L=2
& & 42"(4H
3P I |  /;BB3&

< 161 3 1!911 1114
1 1% 1(1!' ml#% !
5 3 3 8#
311 I I 0?)/<3&

/> 1"A1)1"1)16! )169"

5 1

* ? 48#9 1

3P I | /;0B3&

o= 1) o+ 14 % "
" 4 42"(41 21
31 1| 3/7<03&

G+ 14 /0> ? 4
BOC1 3l I I I<>>

/B Al=1E 1 1A 1=1+1!1 1A
& ! &
GG/1 3l I I 13

iIC 169(1E1TO9E1EL1 9%1 1A1 #

E1IALA 1=09A /0B &&
& 42°(41 79 9 8
3 5 | 138l

141"$ 146%1"$ 1#(E1
F 16 /00C " 42"@4
4A EBA 56 |  ?GOH?G>

1"(1" 14%61" 1 E 1
) /0:/ 42"(42 54
5"3 2 8# 5
6 *4 7?2, HGO;1
0?B/BG;:/00//;0

1! 8 1# :?CB 8
3 3 @5

1 L #B 6 4  >/?H

1) /00; #
(4l 53

& >; 42"(49
3 5

1 185181 11 @ 1
10:; 42"(49 ?

A 6 ! >C:H>C;1

1"661 3 1 1%
1# /0::
A % - B 6

1(1

>GBH>BB1

1 #1+
1" /0:0

141+5 1(1
42"(41

1A 6 *4& GBHB:1

B6 ! /<OH/</1

+ 43 %2 9:

6 4 /?;<01

2"(4 4 1 6 I*
IG:C;IBOB& 3&

1+1"1=1 1E1 E16 /0:<
42"(49 71 6 !
[":?<>:?207:<00>G/:

1 145 11 1
* % 4
# 1 . 6 ‘H:C1
0 ::CGl :<0;?90:B9::G>9C

BOBH

G:?H

11+




J? E 141 #1 1 1E 1"1+ 141% 181% 1( 1A1T16 1A
1 && 1E# o< ! 3, 42" (41 5 1
4A E6A 56 " C:?HC/<
<0 A 1#1+ 1#1(7 14 ( 3 3 1( ??> 8*
& (49 3 " 5 1 6
:B?<H:COC
< 6 1 1+ 121% n1!1% 1"61) 111 ¢( 1E 1
6 11) ) 16 /0; ! 3, 3 *5
42"(41 ? " 5 1 - B 6 [:<H/I/1
3'||*** | I 13 1" 0?GB:BG:;000:0;
</ (161+1" )169" /0; 9 ' *9 & &
42"(49 ? 1 # 4=# 6 56 I >0:>H>0:G
<< (161)169" +1" /G 9 '* 9 9*
48# 5 & 42"(49 71 # 4=# 6
56 | /O:BH/O/<
<> 1=1" 16 1451 1 1! 6 16) /0> 23 42"(49
3 & 5 48t 1 B6 ! /B?H/C>1
3 I [ | /COC3&
<, 1 1(1# 161" 1(+1 1) 111 111) 1"1= 1E
1 ! /O0< #'7 3 & 3 & 5
3 & 3 1 B6 ! C<<HC<C1
3 I [ | /GB;3&
<G 41 #1% 1( 1E1 9=1 1 6"1) 1"1 1# 1" 1
#12 1#1! 1°" 1= /0:< 8 5 48#9
42"4 ? & "3 & 5 1 6 * :<COH:<C?1
CH o | I I3 1"0 0?/CGB>:<0:0:;;
<B 1"A1)1"1)1=1) 161) 1% "1+ 1" )169" /0> # 5
& &&9 && & 42"(4l 9 48#9 1
% 6 * </H>1 3 3 1 I>10:</ &
<C "5 12!1 1E1 1+1" 1 #1=1AT 1 /0:G
4 5 ? * 3 3 & 51 4A E6 A 56
I C>HCC
<? 1#1F 11M1( 1 1! 1 14 11! 1 1E @1 1
(114 1# 1 oC# 53 & "3 7?
& 5 5 1 B6 14 /G;H/B:1
3 I [ | >0GG3&
>0 1)!11! 1(1+ &&16E1! 111= 1"6 11 /0<
F ?3 & 48#9 1 A 6
GH:/:
> S1E"1E 1!'%1 1E#1 1 6#1A 16"1# 1#( E1
A# /0< 43 3 42" (4 48#9 ( & & "J 9"3 &
& 3 1 6 :B<H:C<1
CH ol | I I3 1"0 0?/CGB>:<00/::0




>/ )1=+1) 1# 1E516'!'1( 1! "1 1) E1 4 /0B
2 9 3 3 & * ?9
5 & 1 A : 6 ! <B:H<BG1
3 | | <C0<3&
>< ) 1# 1)1=+1( 1!"1 16 # E1 4 /0:G (
& 8t * 9 8# 1 A 6
Il >/0H>/>1 3'lI*** [ I B?> G3&
>> E 1'61E 1611+ 111+ *1 1 11 3 1"1 1+1% 1
61%&& 1 % 16 10:G '3 & 3 &
5 1 A 6 *»*  CG/9C
> 0 12417233 1#!1 51 11 1(21 *& 1 14 51
1 # /0; 3 5 4 2"(49 7?9 5 &
& 3 1 B 6 I ::0H::B1
3 [I*** | | <??3&
>G $1#1 1(1 11+ 1E1) 1(16 1+1) 1! dl
/0:G 43 3 42"(49 ? 5 & 8% 5 1 A
% 6 xk :G:;H;G/C1 3 3 11 9
3 &I>>1/1;G:;1:B><G<CGI *:;?3 &
>B 1+1 1E#1 1+#1" @ 161 1A1E1 9A1( 161
+ 1 %1A 16" S1E" [0< 5 2 & E
E % 5 F3 @ 42"@l "5 1 6 >B?H:>?:1
3| [ | 13 1"0 0?/CGB>:<0:;<:G
>C % 1 16 /0 &
4241 ? 51 ( L 6 <C<H:<?<1
3'& 55 | 1& 1:0:: 2l& </>C
>7? 16 1 181" 1'1% 1 11 1 A1 1) 1" 1
21 1 1A 1 F 14 100G F3 @ 48# , @
5 @ &&9 && & 42"(49 ?1 B6 I* C>H:?:1
3 I*** | | <><B3&
50 ) 9= 1%1E1=1 1 9(1 9% 1! = 1) /0:> 9
* * 42"(49  48#
51 B6! /GBH/B<l 3'lI*** | | /CO03 &
u 1) 1E 1+6 ! 1 % /0B "A2 %' 5 42"(4
& 3 *5 & & 5
" 5 1 - B . 6 4 H:/1
3 & I I3 &I:0 ::CGl :/?<>90:B90G</9,
s 6 18+1" 1 1) 1)41 1 1! 5161! 1 %1
1618 16 + 12 /0> 5 ' &
& 3 " 5 1 .- % 6 *  |<CH/>C1
3 3 1& 51 93 &l:>l/li Cl/G0;0G00I:>9/9/<C 3 &
i< 1117 *@1!+1" 1 1 1# A 14 /0>4 @
3 & 5 51 A % - : 6 [C?H/?>1
3 | | <BGB3&




> 11A1 161 $1A 1
5 *  42'49 ? 8F4
3 || I 1 >?3&

o E1 &8&1 + ??? 1,:2 43
# 5 "1 L
3'NM***$ | 1IB>1/1:?: &

G " 9% 181 1E1 1)1
( 14# 22, # 9 &1,
5 * & =
BBBHBCG1 3'lI*** I

B @ 161% @1" 1)7 1 1( @
0B # 3& 3 & 5
35 5 3
“C 1= 1= /0> " &93 &
& 42"(49

B 6 4 <><H<>?

n? 16 18 16 1! 1(14 1
" 5 42"(
><<GH><><1
3 &I>:IBI><<Gl/;<>/0>Gl <;3 &

GO + 1 1( 1 1! 1416
3 5 & 33
&9 1 4 6 56

G 1 1)1 11" &1"1" 14
@5 3 & & 8# ' 35
H B 6 3

G/ 8* + 8*
0>+# [G *5

G> + 1%1! 1+1"3 1#1+
" &1 /00?7 3 /B2 @ 9!
+ 14 1 #

G, " 16 4 1 A /00G ""9(5
( 1 6 4

GG ! 186 49 1 # :27B
5 #+"] 51

‘GB 4141(¢ 181¢ 1#1(
# 5 335 3 #+"
% : -
3'[*** I I 13 1"0

GC + 1#61" 1 1A 1 1"
( 31" 1)*1( '( 1'6
: & 1

G< + +

/;:0;

6 4

& 95 ( 4

6 (0 ;7,HGOG1

14141 1 1(1"
: 95
3 43 "28<1 6 :

I3 100?/CGB>?;?0<;G?

11+ 1"1 1"
55 &
3 1: K

@5 9&  48# 48#
1L #

1#2

) 1%
35 3
6

T1# 16 1! /0<
49 5 1 A
3'll 311 9

% 6 *

1+ S olF /0:/ 23 3
* J8#35
> ?H>/<

1% 1 1% :?7CG "3 &
1 B

/G<H/B<

"F3

181) 161 141E 16
#&& 5 35 2% 2
1# >G<1 33 ><?H>B<

5 3 &

& , 5
6 4 ?7:H:??

1#1= 1! 4 9 1 :??7?
@ 51 .

/<:H:/<B1

C?:;,C>??C00<:;<

1)1+ 51 1 51 !'1

2> " &

#B 6 4 [:0?:H




G? % 121"3 1!'1( 51 1# :??C & 3 & 5
# .3 5 * 48# 3 1"/ 3 1 -
) 6 * B:HC?1 3l 1:0 :0/<I#":0/G>0:?:B>:G
BO + 1#1)& 1++ F 1# /00; & *
3 .3 1 A 6
10 ?<BH?>>1 3'|I*** I | :G:G3&
‘B: 276G ( 5 " 5 1
6 * >0:H><;
B/ p@5qgl+1+ 1%1E1 " ) 6 /0:< 9 3 53
& 5 * * 3 3 1
- B 6 :B>H:C<1
3 |Fx* [ | 13 1" 0?GB:BG:/000C:T
‘B< 1 "1 0 # 5 1 .-
% 6 ‘H:>1 3 3 1& 51 9
3 &l:;1:1:1:0B>;C;GI://00 3 &
B> " 14" % 1( ?2C? #5 & 5
& && 3 & 8t " 5 1 6 ?H
/B
‘B; ;1 ) 31! /00OG "5 & 13 1
& " 5 1 :( H 6 *  B<HBC
BG %& 1# /0G * 5 335
42"41 21
BB 4 1! A 1 ?2C>2 & & 5 *
J & " 4#4< 1 -6 I :BH
:G01 3'll [:0 :00BI+ 00<C/:00
BC ) 1#"1 1)# #3 1%" /O: < @ &3
35 " 5 & 3 @ &
33 1 .- 6 !
‘B? 16#1( 51=1# 1" " 14% /0o0C " &
& 48#H3 3,1 A - 6 :0<H:0:1
3| | | </B3&
CO 81"1 1614 14#1%$ i1 1 "1
??G #3 *5 & 9 3 53 '
31 5 1 3 & %&l 5
5 31 D 6 /<BH/;0
C: ) 14 116 :?2?7? 4 & % 3?09# 3
3/< 4 3 " 1 . 6 <B>CH
<B;?
C/ E 1 #1 1%1 31( 45 1! /00? /# H4 1
5 #33 1 : % 6 4 [I<H/GO




C< 451! 1) 1#! 1 (72 && 9 9
3 53 5 * ? J 1 (
L # 6 0 3 # /B/BH/B</
:C> 161A 1 18 141E 1#1% 1) 11%1" E1 1(1+1T7 =1
= /0; && #33 & 5,3
%WF 1 B6 0 >0<H>/
C; 4 *1L6#1"@ 51"EL1( 1#1 # 31 A 31) /00?
& 5 & 3 , 3 & 3
& 9 " 5 1 : B 6 !
::?/H:/0:
CG 2181( 31" 1" 1 1F 1 +1!( 1'61) 1681= 1
) " )* 1( ??: 8 5 :Br 5
& , 1 A 6 | CBH?01 3'[|*** | [<;00CB03 &
CB "3 1F1F 1E + 1% /00 # 3 5& ,3
5 & 3 & , 1 - B . 6 ‘H:<1
3l & | 13 &I:0 ::CGI:>B;9/C;?9?9GC
CC ) 114 1E1 3 1'1 @ 161" 117 11 1
"1 1"1(@ 1 = 1 " 95 8#4
3 3 5 9 53 1 % 6 0 :H<1
3 '[I*** [ | >:;?C90:B9:0;:<9? 3&
:C? 1" + 1 727G I* 5 5 5
" 5 '3 * &* co.Cc1 /
/1 6 I >CH>?/1 3'll [:0 :00BI 00/?>00;0:G0O
20 ) 1#1) 16 E3 16 /0> # , 3599 =* '
&& & , 35 " 5 A<0<9:#1 .-
6 *  G?BHBOB
1?2 1 = ( 16E /000 5 1 9 93
3 5 &5 1 :( H 6 JIGH:/<:
?2 % 1 E1 1! " @1 A /00< 5 , b
& 5 51 6 :B<H:C:1
3'I*** | I I3 1"0 0>:G;<;0<00<<<<
?7< 1! =1 211! $ 1! /OoO/ # , 51 51
5 & 3 # 3 1 ( 6 0 COHCG1
3 5* 5 | 13&I:0:00/1 , :00<;
2> (1 1 ¢( 1 1E33 9"* @ 161 , 18 1!
2 (
1?2 DITE1%"1 16 1 l1E1 161 1)1" 1" 1E1
(% + 1 # :?CG ( & " 5 5
339309 1 (L #B 6 4 ;C,CH;CG;
?G & 3 (
?B A5 1( 1F 168 1 ??7. 8 & 1

4A E6A 56 40 :G:?H:G/0




:?C 16" ! & & ) . "5
+ 1
?7? 31 ?BB & 3 1 L"
6 : [<>0H/<G:
/00 4#!"=1"1F44 EE1 +FEF 421 % /00; 2 =""F%#"2 "2 E# 2F8
F E#4 9"#E 8 2 4 E#F4=8 AF4)"1 L: # . 6 !
>5H><G
/0: 1111 12+81+ 1 1" 1 oM 1(" o> #! &
"5 & " 5 # 5 " 9 4 3 + =1 "=
=A6 :000>/1
3'$ 3 13 1 & j b: 0 :<B:I$ 3 0:000>/s 53 b3
10/ 1F # ) @12 /00G # &
5 #E * 1 : 6 !
B?H:?/1  3'lI*** [ | I3 1"'>BG?/B:0G000:/0
/o< ( 1# 4 146 ?2?C 5 * 5
& & >39 C039 <3 3,1 ( ==L 6 0 >0CGH>07?:
/o> 6 1!'1 1#1 1#1E1"1!'1 16 /0:< 48#93
1 #6 00>B:
/0; 1# 1( 1! 1 18"1 51# 1=3 512 1! @5 1
11" 3 1#81" 121E5 1)# 1 ! /00G "
& & &# 3 & 3 1 -= 6 0
:00GH:0:/
G % 1 #1 14)1! 1" 1+ /00G #& 5 & @ 5
& 3 3 3 " 1 6 | <<<H<>?
/OB E1T1 171 1=16 1T1 1 1 11% 1 ) 1"4 :??C
& @ & 3 3 3 1 (L
#B 6 0l <>?BOH<>7?B;
/0OC %1=1 1 1= 181T1!1=1E1 A 1E1A 14 1= /OB
" &9 @5 3 & 48# & &
3 & 42"(4l ? 1 L # M
B 6 *  >G?H>B/
/0? 1%1% 1 T1T J/ooC # 5 ( 2223 &
5 & 48# 1 : B 6 00 BB<HBB?
[0 F *16 1) /000 & & 5 & A8t
5 5 9 3 & G 48# 3 1
6 :BBH;C;
/m E1T1l= 161 161 1#1 1"A " 1= /00> 3
& 5 G3 & 48# 3 1 .: 6 00 <BGH<CO
[ " 14610 1"" 4 1 /00 > 4 &48#93 5 9
229 31 = .6 4 /G<H/B:1

31 I I I3 1"0 ?;,,0GB>0>000;;?




/< 8 1"1 1! + J1 (/000 9 5
& 3 @5 1 4A E6 A 56 0 >7<H
>?7B
/> " 1A 1! 516+1# 1641" 1+E ) 1# ?2?7G 3
& 5 48# ' @5 1 4A E6
A 56 0* /OG;H/0G?
I; (51 %A1 51)! Y51 + :? > 9 &
@5 1 A 6 !0 GCHB>
[:G LOMt L1#41 1) 16# ?2?7C 5 & 3
@5 1 A 6 ! :GBH;B>
/:B *1 11 + *(9+ 5 1 * @1 10:;
3 & 5 99 3 & 48#
J 1 %A B 6 ?:0H?;C
/IC %3 1#13&581 1A 1!1% 1% , 1% ?2?7< "3 &5
5&35 (4 3 * &
& 53 1L #F - 6
4*  ?:H:00
7 8 1E1( 1" 1 1#1( @9( 1( E1 ) /0>! 3,
( 4 & 8* * 2 484 42"(41
% 1 - 6 * G?CHB:01
3'[I*** | I 13 1" 0?B/BG;:>00<;;>
/10 A#1F * 1 1 1E1 & & 1" + 1 /0:B
42"(49 ? 5 1& 9 3, 3
&
I (&&&1'A /00: # * & J & 9
49(41 A 6 >;
I # t1!"1E 51 ( @16! 5& 3
3 53 * 3 3 H & 31 A 6 * :HC1
3 '[I*** [ I <GO;3&
< ( 1"1) 1°" 6 1'% / 00B F 3
& 31 " # A # # ! #
6 *  G;<<HG;<B
1> 1 =91 1="111A1( 1 641 1 16 /o0OC
4 1 & 3 &

31 4A EG6A 56 ! IGH:/?




/( 5

<= 5

> ( & F23 3 &

E &F 5

GE & @5 35

B) & 8#33 @

Cc 3 &

? 3 & 39 3*

0+ && " *

tE & *

JE & J3 *

< 3 &* @ *

>4 ., & (4 @

(& (433 *
5 8#(5 JIF

G!, & @

BE , & * &

? 5& & & "*
10 ( @ & &
I ( @ & &
I ( @ & &
I< 3 & <|IB,
/> 3 & #81
/; 3 & #81
G @ & &
B" 5 & & &
/IC @ &
1?( @ & &
<0 3 & 9 (
< @ &
</ @ &

<< @ &

<0
<0
<0
<
<?
5 >/
><
><
>>
>,
>G
>B
>?
*1 3 35 )
( Y% 8#(5 1S;Y% 9
(HY 8#3 5 8#3 5 <
* >
* > 8# >
& 3 GO
G C
#8 * * <|B, F B>
#81 F * BG
#81 8#4 * BG
F #8 & BB
F & BB
8#4 & BC
3#%00G BC
&& #8 Cco
& 3#%0:? ?B
9 (#8 :0<
#8 & :0<
& 3#%0:; 0
& 36 ;CCl # i
& 3#%0:< )




<> @ & & 3#%0/: i<
<" @ & 48# 5 * & *
<G @ & & 3#%0/>9/G :C
<BE & * 3 & g
@ /
3 & & B
/4 & 0
<4 & 3 5 #oo# /
> & & 5 >
: & & E #94 9 5 5
G" & 42"(4l ? 5 ‘B
B! & 3 5 & :C
C 3 & 5 53 22 4"(4l ? 5
/0
? & I+ E4 I
0 3 & 42"'4 & 9 &&  48# /,
& * 5 1?
1 ( 3 &34(CC0 <
<( 3 &36 ;:? UG/IBC 36 G <C UGl/IC< </
> ( & 48#] 48#3 <<
g ( 3& +E43 <>
G ( 3 & 3#%00G <
B ( 3 & 3#%0;; <G
:C( 3 & 3#%0:? <G
2( 3 & 3#%0/: <B
10 ( 3 & V 48#3 * o && @5 3 <C
I ( 8# @ <?
In" & @ 48# G/
< & & & 5 & 3 G>
>" * & 93 * G;
l; 4 & 3 42"4l1 ? 5
F 35 G?
IGE & "*1B, F 3 B:

/B2 &E #949+:/& 3 3 5" B/




ic"

?"

<0 3

< H 3

</ &
<( &

<> 93

<G! &
<B"

*& #8

&
&"*1 B,

&

<

& F

<C2 3 &

<? n

>02 3 &

>/

>< &

>> n

> 2 3 &
>G 48t
>B 3

>C" 93

93
3#%0/>9/G

1

5 & 8#4
&

3

#81 A48#

F B, F#8 *
F#8 #81 F
3 3 C;
5
& 3 5 2?0
5
& 3
3
& 3* 9 ( :0/
9 (& 3 0
& && 48#3 5 :0B
* @5 & 48t
F1 %%9 48#9%
5 484
48# #8 >
%9%9 48#9% B
V 48#94 @5 n?
48t #8
1 5 5 *
&& 3 !,
&& F
&& "*1 F
3 * 5
9 (& 3 -
%9%9 48#9% 13 &

/0

BG

C<

CB
CC

?/
?>

2G
27

:0?




@ &/
#1 |/ 3 %

99 $ -

+ #g 3
+5 #8 * F ( 3
+ +6 #8 * s#4 (3

3

@ J

6 5 3 J

9 3

M,

) 42"(49

) 42"(49 3 2
)+ 5

) 5

)6, 36 5 3 3 3
)6, 36 42"(4

)6, 36 42'(4 &

3)6 5(4

6+ 42"(4 48#

7 3 &

") 5 5 2

" 1234* ?& (G>

>
&
Ro

+ 5

"+3 , 3 3

"/ 55

Il< - 53

) M 3 & 5N"3 ?




o3
- w) ™ (4p]
o -
& o
3 < ol
o o)
—~ —~ A - & ™~
© ~ L LW w;w @ ~© o©on @

$7% >

9%




3 33 &&
3) 3
3)6 35
3, 3 &
6+
6 3
6 3)6 & (4
5 9
6+ && 48t
-6+ 48#
*
) ?
& 5 5
$ 3 # ¢ &&
$+ 3 # 9 && 8
5
6 3
5 9 3
7 3 &
573 (
6+ 9  48#
6, 55 5
5 9
+6 & * 3
2 3
? 53 3
? * 3
(7 @&

(7+ 9&







%

%

% ,,N:
*

/

*

"4

06

18 J

C K"




"#

%

%

%

%1

2!
N/

"H#

*%

06

18J

LK




76 1
I




2(1)
6%

761.2 (
% 3

) %

6%

41
!

%

% "

3msn
1%

%
%

%

1.

"H#

1 1%




n
@AB8**P > +%
P,.4 * "4

3 E

761 .21 761 .21
3 11

$.

9 &l "

1E % (

'% %

3

-7)LE @A8*
r %

%




-7 67 >>$ -7 $>6 1 "
O# ! 98- 1T % ! "o ' -7 !
D " &1 &67% ( 3%) % " (8) 98- 3 67 %
% ! "2 1 67 % 3 8/ 3
( 7%4 ! 0/ )2 ' %1% $; / 3 %
"l % ! D " &1 E!' /%- 67%/ 1 <2/ 6 (3%)

%




4 3 761 -7 ! >, $ "
o761 -71 %l 219> $ 78% "8I % % 61 6P
o4 E 1 % % .| 4" 4

3 U P




o ,D
# "7 1 -@
*x 1
3 "D & 17 @ #&
# # 33 + #
&- 17 *
8 @ 2 I, & - -@
&- 3 "#
7 >3 [/ ST &- K ) & 1 * &-
17 # 33 @& #
- &- 37 & 3 1
A 2 &
3 - "> 3 'B D9 B &-
K 4 @* 3-& # 2 & &
3 * @ 6
" )B 7 &- -@ 1
- * @ 3 # &-
3 & % & #"
$ +> 7 @ &- && F 3
! 1 # #
&- 1 & "# 4
&- - % & # 1 1
(3 #* @ 7
'B 7C 7 @ &- 1
3 3 8 & 3 ! 7
3 - &- 3

"9 &- % & #"1 & @




+ - 7 @ &-
-@ + 3
9 - 7 & @ 1
* &_ ) #
A 2- & Y& &1 * &-
4849
#
7 &- -
3 |
# 1
# 33 "-. + &-
* 1 * &- @ 8
& -@
@ 4- * ) &
&- ) #
$ 1+ B B
-@ ) #
1 C >
E -@
&_

O 1&- -@ 1 &




0& 1
8 ' #S %N &
& ' 5 0?:??2/ F&& !

# - . <1G0<CG & ! 1 5
/
:01/0:G H :01/0:?

A 3) 1 3 13 &+
0>1/0:C H 0GI/0:C "3 3 5&A

E1 3 &+ 51A 1"#

0?1/0:; H ::1/0:;; A [

( s# 5
:0/0:<HO0>1/0:> A )#+2 1F

I 3 5s( 1(

:1/0:< 2 3 (9 92 1 E

! # 5

:0/0::HO?/0< " & 33
A 3+, 1 3 &+ &

0BI/0:: HOCI/0:: 2 3 (9 92 1E
&# 5
">
:01/0:< 9 0:1/0:G 1
& + 5 1:<
3 * 3&(& )y 1
"M * 5 " 335
42"(41 ?N
:01/0:0 9 0BI/0:< 1
+ & + 5 1;
3 (9 92 E 1
'M 3 & E4B9 & 3
N
07?1/00: 9 0BI/0:0 9 95 11







0 (
0o( -DG 2 G

1 vvwwww

CU>-

% & & * 1 (

VVVVVVVVVVVVVV

#$ % &




0( -DG 2 H

1 wvvwwww

CU>-G> V9 > -

VVVVVVVVVVVVWY
#$ N &







