#$

%

##

-.10

%

% &



2 %$#% %3 4

2% % #H% % &

*H 2 %$#% %N+ 1

$## #2.5% " -/0



("

#) 6(






"# $ !

% &&&&&EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEESEEEEEEEE

' # #&&E&8&8&&ESLEEELEEELEEEEEEEESLELEEEEEEEEEEEEEEEEEEE & ESLEES

‘&%

-%/%/ H

-%/%- # ) 7 %%%%%%%%% %% %%%%% %% %% %% %% %0
-%/%-%/ ) % # #  %%%%%%%% %%%%%% %% %% %% % %0
-%/%-%- ) % # %%%%%%% %%%%%%% %% %% % %% %%
-%/%-%0 ) % # # # %%%%% %% %% %% %% %Y
-%/%-%8 ) %" # # #  %%%%%%%%%% %% %% %% %% %% %% %% %% %
-%/%0 # ) 7 " %%%%%%%%%%%%%  %%%%%%%% %% %% %%
-%/%0%/ ) % # %%%%% %%%%% %% %% %% %% %% %"
-%/%0%- ) % # #  %%%%%%%%%  %%%%%%%%%%% %% %% %Y
-%/%8 # # %%%%%% %% % %% % %% % %% %% %% %% %% % %% % %"
-%/%9 ## # # &  %%%%%%%%%%%%%%%%%%0%0%%% %% %% %% %0
-%/%: 4 # %%%0%%%0%%%0%%%%%% %% %% %% %% %% %% %% %% %% % %%
-%/%; # 4 # &  %%%%%%% %% %% %Y SHHHARHH/ 0% % %0 %% %0 %% Y0 %°
-%/%< %%%0%%%0%6%%0%6%0%0 %% %0 %0 %48 H Y

-%/%5 & %%%0%%%0%6%%0%6%%0%%% %% % %% %% %% %% % %% % %% %% %4
-%/%l. " %%%%%%%%%%% % %% %% %% %% % %% % %% % %% % %% % %% % %A
( # ) F) &&&&EEEEEEEEEEEEEEEEEEEEEERBBEBRL & EEEEEEEEEES
(&% y - 8&&EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEES
0%/%/ %%%%% %% %% %% %% %% %%

0%/%- # %%%%%%%%% %% % %% % % %% %% %% %% %Y Yo YN

(&' &&&E8&8&EEEEEEEEEEEEEEEEEEEEEESLEEESEEEESEEEESLESEEEEEEES
0%-%/ %%%0%%% %% %% %% %% %%

0%-%- # %%%%%%%%% %% % %% % % %% %% Y%

0%-%-%/ #" $#" %%%%% %% %% %% %% %% %% % %% % %% %% %% %% %% %
0%-%-%- ) " & %%%0%%%0 %% %0 % %0 %0 %Y SSEIEPEIEPSHRE/0%0 %6 %0 %0 %% %00

0%-%-%0 "  %%%%%%%%%%%%% %% %% %% %% Yo%




( (

(&( - &&&&EEEELEEEEEEEEEEEEESLEEEE BEEL

0%0%/ %%%%%%%%%%%% %% %% %

0%0%- # %%%%%%%%%%%0% %% %% %% %% Y%V Yoe YWYV Y

(& 0 , 888 E&E&EEEEEEEEEEEEEEEEEEERERBERRERERLELESE

0%8%/ %%%%%0%%%%%%% %% %%

0%8%- # %%%%%%%%%%%% %% %% %% %YV Y%

0%8%-%/ #" $#" %%%%%%% %% %% %% % %% % %% %% %% %% %% %% % %0 %% %0 %% %
0%8%-%- ! ) # %%%%%%% %%%%%%%%%%%% %% %% %%
(&+ ! & & &EEEEEEEEEEEEEE&E & EE BERBERLEERERERELRELREBLRELLER 8 & 8 & & & EEEEEEES
/ # 0 &8&EEEEEEEEEEEEEEEESEEEESEBERBERERBERERRERE & EEEEEEEEEEES
1&% &&8&E&EEEEEEEEEEEEEEEESEEEEEEEESLEEELEEEESLEEEEESEEESELEEEEEELEEES
8%/%/ 4 %%%%%%0%%%%%%% %% %% %% %% %% Y% % %% Y%V Y% Yo% YWY 0 %0 % %o %
8%/%- =" 4 %0%%%0%0%6 %% %% %0%0 %0 %0 %%8%0%8%8%8HRHHH %0 Y0 %0 %0 %% %% %% %0 %0 %
8%/%0 4 4 $ %%%%%% %% %% %%%%%%%%%%%% %% %% %% %
8%/%8 1 & %0%%%%0%0%%%%%0%0 % Y9694/ %0 % %% %% %0 %% %% %% %% %%
1& - 88 EEEEEEEEEEEEEEEEEEEE EE BRELEBEBEBEBELBE &EEEEEEEEEEEEES:
8%-%/ "# & > %%%%% %%%%0%0%%%%%%0%6%% %% %% %
8%-%- 4 & > %%%%%%%%%%%%;.

1&( 0 , 88&E&8&E&EEEEEEEELEEEEESLEE&EES

8%0%/ 7 06%6%6%6%6%6%%6%6%6%6%6%6 %6 %Y AU
8960%- 4 7 %%%%%%%%%% 9%6%%%%%% %% %% %% %% %% %%
89%60%0 %%%% %% %% %% %% %% %%

8960%8 4 " %%% 9%6%%6%%%%%% %% %% %% %% %!
+ )15 11 * 8&&BE&’EEEEEEEEELEEEE’S: &8EE&EEEE’EEE:

2 ol 8&888888888888888888888&88&E&&

888&&EEEEEE&N].

3 I #7 8888888888888 88&8E&EEEEEEERBEBEEREERREEEEEERREESE & EEEEEEEE Y

Q

00 OO CO 0D 0D 00 0O 0 0D 00 00 00 00 00 00 00 O
AL

O
4

4 &&&8&8&&EELEEEEEEEEEEESLEEESEE

0D 00 00 0D 00 0O 00 00 00 00 00 00 0D 00 00 00 00 00 00
(Y
4

88 &&8&8&&EEE&EY

# #H# P 18&&8&8E&EEZEEELEEEEEEEEELEEZEE EEEEEEE E&ELEEEEEEEE Y'Y



((

058# !"# $ !

%

%

"o "
7

&+ &

+ % + ?
*#

*1@ A

%

) , # B .C  5D</E

=4& = 4
$# >

4& 4

% # ?






& A
&
#
)
4
1 n
! %
D
# %
1% &
)
4 %
% )
II# )
# #
+F #
!
#
#

+F #

%

%

% #



( 4 G #
" %
'&%
'&%&%
& 4 " ## +
# A )
B&)()') % @)D -.8E% )
! B &)()) % @)
-.8H (4(I+ %D -.9H 4 '&D -./-E 7
) A
H#
# B, D-.9E # 2
& 9
# #
7 B )@)(,D /558H &)()') %
Y@)(,D-..8H& ==,D-.<E%
& 9
7
+ D "% D
B"@)(,D/558H &)()') % "@)(,D-.8H & ==D
& 9 - D
"H & /% % 7
## D " %
R # " &)()")
Y@)(, B-.8ED " 4'& % B-./-E
, % # # %( , B- .9E
% # (J# K

# «" %

(,D

-.<E%

%

%

%



# 040+ %B-.9E# & ==, B-.<E %
& - D &
* D
# 7 #
B)@)(.D /558H &)()") % @)(.D
-.8H& ==D-.<E%
& 9 - D
#" 7" %
# 4 # B")@)(,D /558H &)()') %
N@)(,D -..8H ()4(I+ %D -.9H & ==D-..< H4 '&D
-I-E%
& 9 ) : - D
7" D
4 # BY@)(,D /558H &)()') % Y@)(,D
-.8H (04(+ %D-.9H& ==D-.<H4 '&D -J-E%
G )
% ( & 4
#" 4 D
& # 7 & # ) "%
'‘&%&' ,
'&%&' &% &9
% # # # # L"
& " B() % D /5;5 ED
+A ¥ ' G &
" B&)()) % )@)(.D -.8E% )
& B() %D /55H
N@)(,D /558H &)()') % "Y@)(,D -..8H & ==, -.<ED
# B&)() ) % H@)(.D
-.8H & ==, -.<E $# # %

& " # * ! " D



& D ! #
G
) " B() %D /5 .5 E%
# 7 ) &
! # & D
& # 4
" # B() %D /55E% ) (%D (% %
G ) % #
D & # 4
7 " B() %D/55E%
'8%&'&! & 9
% # " " D
# & I B&)()') %
Y@)(,D -..8E% &
& I o #
B"@)(,D /558H &)()') % Y@)(,D -.8E% ()’ % B/5;5 E
" &
% + $# D" ) #
& D
& % " $#'D
& ) (((
% & " &
" " # 03 !
7 B"@)(,D/558H &)()') % Y@)(,D -..8E% () %
B/55E " & %
# # % & %
* M B)@) ,D /558H &)()') %
Y@)(,D-.8E% M & % #
# 7 % #
M % #
# B() %D/55H "Y@)(,D /558H &)( )) % @)(,D

-.8H& ==D-.<E%



'&%&'&( & 9
% # # #
# ' !
" B&)()) % )@)(D-.8E% ! &
& % # # > D
=" & %
# & B
/5;5H Y@)(,D /558H &)()') % Y@)(,D-..8H &
& (((
#
/558H &)()') % Y@)(,D -..8H & ==,D -.<E% 1
# 7
%D /5;5H "Y@)(,D /558H &)()') % Y@)(,D
-.<E

'&%&'&/ &

B() %D /55H &)()) % H@)(.D

) & % #
% #
Y@)(,D -..8E% " D &
& %  #
& " BY@)(,D /558H &)()')
_8E% & '
"> Cox
B() %DI/55E% ( #
(% 1 #
& " & D = #
# # B() %D /55H @)D /558

"@)(,D-.8H& ==D-.<E%

*

#
()y %D
==D-.<E%
M D
B)@)(.D

" B()
-.8H& ==D

-.8E% &
#
B&)()") %
D
#

% @)(.D

*#

% " #
H &)()) %



'8 %8&(

'&%& (&% & 9
% # +
D" # *
& " B() %D/5 5H &)()) %
Y@)(,D -..8E% #
& " B() %D /55H )@)(,D /558H
&)()) % Y@)(,D-.8H & ==D -.<E% &
#" 4
B"@)(,D /558H &)()') % "@)(,D -..8H (4(I+ %D -..9H
& ==D-.<H4 '&D -/-E% & # & N
x % ) % #
# D 4 D #
B"@)(,D /558H &)()') % @)(,D -..8H & ==,D -.<E% 4
$ & +
* B& ==D -.<E% +A #
#" 4 +
M D $ 17
B() %D /55H &)()) % @)D -.8E%
# # G $ #
M #
4 G B()
%D /55H &)()) % "Y@)(D -.8E%
#" 4 )
# +A
7 B() %D/55H Y@)(,D /558H &)()') %
Y@)(,D-.8H & ==D-.<H4 '&D -./-E% #
) 7" G #
& B)@)(,D /558H &)()') %
Y@)(,D-..8H& ==D-.<E%
'&%& (&' & 9
% # # D"



| DI | B()

%D /5;5 E% 4 # *
D 4 # B")@)(,D /558H &)()")
% @)D -.8H & ==D -.<E% &
# D # & " D"
R D # B&)()') %
Y@)(,D -..8E% 4 D 1
#" 4 " +D * B()
%D /55H & ==D-.<E% ( 4 *
4 "# # & "D
#
B() %D /55E% ( , B-.9E
& 4 * $ # %
7 7 "D
4 8 M D $
I B() %D /5; 5H &)()') %
N@)(,D -..8E% 7 M
4 # M #"
4 1 &
B&)()') % Y@)(,D-.8H& ==D-.<E% M
D # D 7 D
# G v D
G ( # B() %D/55H &)()) % H@)(.D
-..8E% & #"
4 "
4 A B&)()) % Y@)(D-.8E% ( ) % BI/55E
" & G
4 D &! G
#" 4 %
'&%&/I ",
( ! #




##HE& %
+ # " #
B)@)(, %D /558E%
" 7" " 4
* B@ (4 %D -.9E% $ #
% %
G 7 " B@ (4
, * %
#
B@ (4 %D -..9E%
# o2
% D v
7 " # B@(4  %D-.9E%

# & # ? #
%
# B@ (4 %D -.9H 4 '&D -./-E% 1
& 7 # #
B@ @4  %D-..9E%

4 # & oo
# B7&+M4(7D -.9E% (  +
# 4 2 #

I % ( & &

4 2 # #

B$))&), %D /555H $))'&), %D -..E%
$))&), % B/55E & %

? %

((D
%D -..9E%

%

? #
%



1 ? $ &
> & &

74'= :@&*( % B/5<.E " 17 #
& + % )"

&% N 1? # &
% # # # 2E &
L" H4E& HIE$ 4

H 74==@&*( % B/5<.E

4 )@'& BISSE 4 ?#

#& " & 4

T s D D *
I % & "D G & o#

12 D #o# D

1 7 B "% -E%



&' & * " ( "
172 D )@'&BJ/58E
@ * D
*# " B) @ '&D /58:E%
172
& II! 1 ? n
/58:E2
& L
*# & L"
( F# 1"
) F# 1"
( #1972 I
# %9$))&), %B-..E
$ # 1||
% ( 7
& D T#
#
| H #H 1"
@ "D = > B$)&), %
1 ? #
+ " ?2# 4 B3=%
# # ( #

D [1]
? n
" B)@'&D
&
&
TH#
1||
#
D-..E%
#
$D-./E%  #

*



I

# 4 " B3=$$D -./[E%

( ( # ___ #& # )
D oo #o# &
L"  BX*), % 1")D/S5E # *# &
L"  B4),3 (, %' $+&D /55;E% ,
*# & L & # B4).3 (, %
' $+&D /55E% & ## " D "
# B, % 1") D /55,E%

1 D & 4

) D + # ’

B4),3 (, %' $+&D /55:E%

( # # & 4

A % ( # A
#

# ! 2

& # # + # ' #

, % 4 # # +

G # ,% # ,%
B() %D /55"H,(% %D -..8H & ==,

-.<"H4 '&D -.[-E%

'8%&+ | - !
&
“# D # & D
# | 1 & B*3 )D -..8E%
*H O# P " D
# 0% M # o) # J) # #D
Y # # K ! B'=17*Q % @(&=,D /55 H4),3 ( %
' $+&D /55<E% 7 " $ "
#F B4)3 (, % ' $+&D /55<E% $ "

& # #



I B)* % 4"[+D /5<-ED
4 2 1 B$))&, %D /555E%

& " D # )
J #D) # K B4),3 (, % '$
# D 4 v
D & B4),3 (, %

! 4 2 B74==@8&* %D /5<.H *(
1" D /55;E%

( ! F #& "
D # & 61
& 7 %
1
! # & " #
1 # % 4 '+, BI5-E
& % " " $ 1
# )
| *# # D "
% L" # )
'+, B/5--E D # o
& % $=)7 B/50<
4 1 & 7
A +F## # %4
" 3

%D /5<; H =* %D /5<;"H 4),3 (, %) ,&D
%D /559H 4),3 (, % ' $+&D /55<H $))'&),
$))&), %D -.H@)(, % $))&),D -.;E%

*=|+ B/559E " " " 1
@ #
7 % 1 # 3=%$ B-
! # %
G # " 4),3 (, ' $+&

)JR,) ()OBB<9E 4 O #

& D"

+&D /55<E%

' $+&D /55<E
%), %

D #

# B=*
/55.H 4),3 (,
%D /555H

JE ##
(
B/55<E
#P !



/0

#1 D @
@ # )
( # # & *# D
' B4),3 (, %' $+&D /55<E%  #
) F Foo(
‘A #
& " # # *# B
' $+8&D /55<E%
( & +
# ) #
+ + D
# B4),3 (, %D /559E%
4),3 (, ' $+& B/55<E D
A? & D +
HO# %
4 7 # 1
# i1 " D" #
D # # 1
4 7 %
1# 1 "
E*#
( # &
*H# #' #
& % # #

/S59E%

B"™% OE B4),3 (

%

1
) D
)
#
4H)3( %
D#'# D"
" A
! n
&
#
%
D 4
: %D



/8

& ( #' H# % # # D

# " "D 4),3(, %B/559E
( n
# *# ? # B$ =) 7D
/50<H )"())& % (,D/5<.H ( ,, % *=l+D/ 559E%
! # # #
*# 4),3 (, % B/559E 2
IE #? $##F # #
" 1" # #  #
" % #
-E D & #
HOO# !
( 1 x4t
7 D 4 ! n
43 (, % B/559E & % # #
B"% 8E % e *=lt
B/559E ! 1

@ " & " %



/9

&/ # B$ E

*# BIED# " "D 4)3( %
B/559E
+ ##  # 4 @ "
& 2 0 # F (
B( , % *=I+D /559ED # D
@ & D# # " F(
F(* # B4),3( %D /559H ( . %

*=|+D /559E%

E)
BS -T
# E 1 " &
B3U7& % *,&D /55"H *(*), % 1") D /55 H
*3)D-.8E% )I' += %B/558E " 1
4 +
# =F D # #
Bl= $))( %D /5;ED A %
=F
+ D ¥ & D
# B)&D/559E% 1= $))( % B/5;E #
D =F * !
# 4 1" %
# 01 "
# 1 " * #

" L, # 1 B=v4( ).D /55;E%



@ # 1 " #1
" W9TD 1 1F# #F

A # &
B=* %D /5<;"H =1) % *==4D [5<5H 4),3 (, %D
/559H 3U7& % *,, &D /55;"E% # 1
$#H#F 1F# # D
# " D 1F# #F

& F## B=V4(),D/55E%

$#H#F ?2 & !
) # & # D
# # # 1" " B)& %D -..5 E%
) # D 1F# #F
$##F " D F
1 # B=1) %D /558E% # #
Ho# # " &
# B*==4 % & )&D-..-E%) ! A
D ## A D
& " @ #
o # B4)3 (, % ' $+& D /55<H
*==4 % & )&D -.-E% @
" # B (‘D /5<0E%
) $# # F * f g KD
& # D
1" & #
BY)& %D -..5"E% $##F D 4 F D
"## D " & D
oo @ " #o#

Y #" B*==4 %& )&D-..-E%

# D @
$##F $ 1 I & D
HO# D
$##F " # B*3)D - ..8E% )



4 # 1

1F## D" 1 # " #
I1# # D * 4
B (,,)'D /5<-E%
7
7 7# D @ D
# A
B)'()& % (,D /5<.H ( , % *=I+D /559E%
# #
o # B %
#%D "% 8E B4),3 (, %D /559E%
#? D 7 D # (
B # E A
B)'()& % (,D /5<.E% 3 !
* 4 D "#
4 B)11( %D /5<<E% (
4 D @ " D &
7 # F
#F B( , % *=1+D /559E%  #
A # ) # ) 1
B4),3 (, %D/5 59E%
) " # * " D#  # )
1 # 2 ) # #
# B=* %D /5<;"E% #
) & # #
A D " % 3 #
# (, *=I+ B/559E  4),3 (, ' $+&
B/55<E D #
4 D ? $ O #
+ # 4 &! " PB$ @)&D /5:.ED %
, # # # #
+  B3=$$D -./E # 4 + B 4)&D



# & 1 " &
$# # ## # &
|# # %
7
! # & D FD
4 /7 D & 7
B4),3 (, % ' $+&D /55;E%
7" B=Vv4'(),D
/55H +))&D -..ED ! # o
& D &
7 | B&(,=@ 7D-... E%
7 " 99;.T @ B)(=D/ 5:9H 4),3 (|
% ' $+&D /55;H 3U7& % *,, &D /55;"ED
# #7 #1 %
1# 1 "
E *#
*# LT #
+ " " *H# # F .TE
B4),3 (, % ' $+&D /55;H *3)'D -..8E% *#
F (D # (B0
%D /5<8H 4),3 (, % ' $+&D /55;H 3U7& % *,, &D /55;"H
=v4'(),D /55E%  *# # F (((
) ) # B .
%D /5;;E% , % B/55;E G #
F((# # ( # "
& D 4 & %
D % ( # (
# # o # F (((

& B, %D/55E%

F *



/5

? # # D
#/9 " 1" 00. B)'()& % (, D /5<.E%
3 " " "
D ## A? " "
B$"Q %D /5<H$"Q %D /5<"H )"()) & % (,D
/5<.H ==") % ) 4) RD /5<;H 4),3 (, % ' $+&D /55;E%
# *H# "D F (* #
: " # D #
F(((*# D ! #
" # B $()) %DI/5;E%
"E)
"7
1 BS-TE B*(*), %
1"y D /55H *3)D -.8E% ( "o
o " 4 B)*)' % 4" 14D
/5<-E% ) A T
D ? " [9.T B=v4'(),D/ 55E%1 #
" 1 A # D #%
D =F )
BlI= $))( %D/5;:ED %
# 1 "
¢ #
1 " # 1 % 7 " G #
1 @
1 1F# #F
B=* %D /5<"H =1) % *==4D /5<5E% 4
" 7 S#HH#F D
& & " D
*# O F A B4 )&
%D /5<<E%



1 " B=* %D /5<;"H *(*)
1" D /55E% @ 1F# #
# 1 D # "# D

+Q)& Q B/5<-E O
# "PD #
"HH#O# & " # "
[5<<E% )*)'  4"I+ B/5<-E
" o o#7
# 4 #
HH 17 " )
& %
7 7 "
#F D " *H

@ 7 FD )#
B4),3 (, %' $+&D /55:H *3)D

" B #F E D #
# #
x4 " B4),3(, %D /559E% &
# ) D #
"I "G o# "
7 # # x4t A
B)'()& % (,D/5<.H 1)(Q %D /55:E%
# ', (' BI<<5E !
# (I+, B/5<8E #
& 7 A
# # D I" 7 #
D # )'()&  (, B/S<E "
%
G # A
o & " %

#F A D 4

#?

B4 )& %D

*H "

%

*#

%



M 7
) BI)(Q %D /55:H 4),3 (|
%' $+&D /55;E%
& (I+, B/5<8E #
& A % # " &
A A ( #
" 4 D # #
4 B (I+, D /5<8H
& =@ 7D -.E% @ D A
) | A? =
" D " & # *#
& " B (I+, D /5<8E%
H# & D) D B*)&)
% 4()' ,,D/59<H 4),3 (, %' $+&D /55;D /55<H H3( %D
-.-H ( ,,D-..0E2
$ # F B"AE 6 "A
F D" *# ? &
*# D" 3 $ #D %
| # #F B # EG6 # "
# ) F D" 8 L"
# B"™% 9E BI==%) % (&=D /5;. H +))&D /55.H
'=@), % 4),3 (,D /559H 4),3 (, % ' $+&D /55;H ( ,,D

-..0E2

1%

-%

0%

8%* #

"B= #F E



) "# D # O P 7 ##

# # B (%D
/S59E% ) $
) " # # &
A B( , % += &D /5<-H
&(,=@ 7D-..E

&+ | 8 L' #2BE& DB E
*# DBE DBIE *# D
BAE*# H # # "D '=@), %
4),3 (, B/S59E

B4),3 (, %D -..-E%

"D * 4
) D & 4 7 #
G # * 4
B4),3 (, %D /5<:H '=@), % 4),3 (,D /559E% !
) ¥ # ) # H3( %
B/5<:E # D @ #
&  *# 4 % # 4 ., B/59 E# *)&
4()' ,, B/59<E # D )
’ 1
I 1"

# L" %



" B&
==$)' % (&= D /5;.E%

'€%8&20
& # # D *
4 # # )
1M D /55E% &
# 1 "D
#  BY™), %1
E& ' # 6
7 # #
‘E 6 o
"% 4
x4 1 x
1 "D !
' *) D /5<.E% ( 7
# # A? 7"

B="(, % '*D /5<.H I=,@ D /5<8E%

& 7 A *
*H # )
& B$ )&=, *,) %D /55;"E% 1
4 " 4 # # &
D * #
4 # ) D
# A
'=D /58E% ! #
) # D *
D
1A?% ) ¥ ##EH# 4
# 2D 2 +## 1
B4'LI+) % = D /5:<E2
)C* XN X JX YK

#

1+,)()'D /59:H

4 #?

B (%), %
&

4 # + %
") D /55;E2

B'=D /58E%
*H"OH#
+ &D /5:;H



4),) (I % B/S:<E " ! ) # # &
@ /18<D9.. B /-8 X YE -/ID... B /899
X YE " D 1'()&+ 4) & B/55-E @
& 0<.D8 X Y ,;/8D< X Y% )
D # ) # )
B,I+(1 D-./E% # & D
D # & ?
L" 7" D
) D 4 &
B'= D/5;8E%
7" & 4
N 7 "%
D " # -D9D
# # % ) D
" # & "D@ ! 7
# <.. B ., X YE" /<D.. B /-8 X YE
BI'=,*()D /50:E% @ *)' % B/5:8E " ?
@ #
/18D-.. B 5< X YE % 4 7 7
" 4),) (I % B/5:<E #
%588 B ;9D9 X YE ! 7 /0D05- B 5-D0O
X YE% & & " 7
# 9/D0 X Y B1'()&+4) % & D /55-E%
) " " # # %1
# # # 3=%$3$ B-../E
# # 4)& B-/I-E% # #
@ # 4 08 8: X YD !
4 @ <5 D9 /- XY
' B3=$$D -../E% 4
& " 7 # <9 XY

" B 4)&D -./-E%



(., *&B/SS50E " O 4!
## ) # D #
4 # # P +F# D
4 " #1 I D G
#7 %1 ? 3=$$ B-../E D
7 B XE' # & "
% )
7" " B X E "1
7 B3=$$D -./E% & " 7
7" " D 7
#
7" B 3=$$D -../H 3=$$ %
")&)D -..5E
4 # # &
" o @
# & " B'=DI/5E% B VA= (, %
) (&D /5:9E # BI'=*()D /S0:E # &
) 4# #8& %,
D ) 4 #
& D G # ) & "
Bl ) %D-./E% @ ) #
# $ D |)  %B-./ E
F # 7 # 1 " #
7 A 1" %
@)(, 9))&,B-;E " & % "
## ! % )
D 1 S |
" 7 %
4 1" 1
# |# #F # &
" B*=l+ % ( ,,D/559H $))&), %D - LBH@)( ,, %

$))&),D -.E% & A &



"#" % ) H#"

1 A? 7 B@) (., %9%))&),D
-.,E%
) & moon # ) % B-..E
12) " "
& &
% ( " ## 4
! & % &
A W
& D @
& % $# ( # &
4 A # D # #
& A %
'&%&36 0 !
) # & #o*
) ) %
3 & " ) D
& A 7 D
B% %E "7 B( D -..0E%
& ) ! # D
4 ) # # # B% %E%
$ "+ D
& # 4
" ) 2
) # D #" 4 B=4&E
# 4 B 4&E D
1A? D # " # *
* *# #% 1 F
* $ I B))&+ =) %D
- JE% ( 4 & #
4 $ %

4& =4&D



) " " =48B@))D

) D #4
#4 A D
T N
& " B(O)& %
-..E% 48& 1 &
" " D# A 4 =
# "3
# B())& %

% # # D
B@( (& %D -.<E%
$ B4=@, %D -.0ED "

) B@( (& %D-.<E%
1 F "+ """ D
# 4 G &
% * "

+F # B"™% :E B,
(1 %D-..8E%

%

- E%

F##
D /55:H @) )'D
% 3 #

4& A

D /55:E%

7

&, %D -.OH



<

ey (
" fﬂ, / _—
- el
&2 7 # ? o+
A 1 D ,0&), %B-. .OE
( R o# "B ' #
* @ # //D88 Z 1.D9:[
# # @ # I 0D-0 Z /D
) #" " #H # [<D9;Z5 D5:[
# ;.D.; Z -D;[ ) # " ‘H#
B1=&(,+= %D -//[E% M " # #
1 F " 1F# B,1 ) %D -./-E%
4 & &
" " " H# 4 D "#
# %
'&%&4
4 # #
* % 4
? B 1, &&=, %D
-..0E% # # @



-5

) " # 5. 3 # (
A D # A
%B/5S<.E &+ @(I* B/55.E%

== % B/5<.E G &
# 4 )

#" 4 BI+)' I+ + %
#" 4 #@ #

# A? &
# Bl+)' I+ + %D -../"E%

* n

&(=8&), % B/559E A

* # &
& # &
# # % *
) # D
% ( &( =
B/559E )
& "%  1,&&=, % B-..0E
D# & >
%
'&%&. !
&
> & B( ,D -.0E%
) D # &+ @(I* B/55.E &
& # D

# D

((* B/5:;D /5:5E

D-./E% 7
D

%
%

# 1"



& " & D "+
B@ *)' %D /5;:ED D D
"o " 1" B&+ @(*D /55.E% @
M A?
? 4
" & B&+ @(I*D /55.E%
) &
" #o## %
) B($$= (=
%D /5<.H (I+, D /5<8H =* %D /5<;ED G #
"B(,,)D/5-H$"Q %D/5<HS$ "Q %D /5;<"H
)*)" % 4" 1+D /5<-H =* %D /5<;E% 7
) &
2 @ A B ED
" I D
! 3 D @
B E B(, %D/5-E% D
@ ##t # &
D " (, %B/5-E# D #
@ > #" " "%
4 # 4 $
# D @ 4
& D 4
B$ )&=, *,)) %D /55; E% @
$ B$ )&=, * ) %D
/55; E%
& D G "G #
# D
B$$=(= %D /5<.E% # 1 "
$# #F

@ B(,1) "D /58<H (,.,)D /5:-H ($$=(= %D



o/

/5<H( ,,D-.0E% )" 7T #

& # # & " B(1
(,,)D /5-H ($%$=(= %D /5<.E% 7
! D 1 7
7 # # D

"# B(,)D/5-H®$S=(= %

( A # A
I # 7 # B (I+,D /5<8E
1 7 A
# 1 #
% H # #*
| # # B) *= % =1)D /55.H
/55/E
'&%&Y%1 # -
A & 4 *A
[5<H *\& %D -..E% 7
& A &
%" " D )
# B=+D /5<E% 4 +
#
%" " # B*\&
1F# D
% 1 " ' #"
4 7D "# G

D & B 1+, % D /599H $'=
%D /55.E%

# B I*) ,D/5;0H
# # D #"

) *D /58<H
7

D /5<.E%

7

% 7
# D
$##F
D 1

4),3 (, %D

%

B=+D

%D -...E% )
& #

7

)D /5:/H ))

%

=+'D /5<;E% )
#



| # ' B$ %D /5
3U7&D /55/H ) 4) YD /55-E% )
& "7 A
+)7=1D /5;8E%  # #
# o D
" #
B*]7) %D /5<:E% =+ B/5<E
# 1
$" #
+F #

& ?  P%

I *]7) % BI/5<E x4
F 4 & % (
# # L" ")
#0111
% I &A
% B/5<:ED # #
1 # D # #
& # ) # #
% #
# & # %

& " BI" % ,="
) 4) YD /55-H 3U7& % *,, &D /55;"H $) )'&),
1" " F#
+ # D 4 2 +
) ! D & TF #
B$))'&), %D /555E% +
1" !
+ A

H *,, & %

#

B@(+) %

D
# 7

A D
“17)

D
#
&D /5<5H
%D /555E%



00

B) 4) )'D /55-E%

! # 4 + #
G # # 1
B@@4D -/-E% (

# # 4 ' # # 2

7 # D
# 1 ! A?

B 4)&D -/-E% 4)& B-J/-E

N A? 1 # 4

*H# # 7 !
# 7" " 7 ! %
HO# N A? # 1

" # 3=$% )& #
# B3=$$D -../H 3=$$ % "))&)D -..5E%

# # D
' # # # 1 "
7 ? # #
oo # o I %)
! ) # " B3=$$D

-.JH 3=$$ % ")&)D -..5E%

& " F *
2 # F# B 7=, %D
I5<H ') % I+' &+D /5<<H == %D /5 5-H )*&(=1
%D-.8ED+F  F # : BIC(I(=))

%4*'D/5:9H +) %D /555E%

# #
A 2
o# $"  #
B4 &4 ( % $ +$D /5-H + $), %D /5:;H

+()&D /5<0H @)(,& 4 % +)7D /55H +) %
'(&+QD /55-E% ) 1 I #$" #



08

O # &
& D

o # & %) #

#

## " B4 = %D-.9E%
& # 7
C## & B
/5<:D /5<:"D /5<;H @== %D /5<<H &))' %'

/55/H +'1),& % *($)&D -.8H1& , %D -

G

(

#

I+, D
&&) D



09

(&% , -

(&9%68&%

1 " -5D9

" Z-3 %)
5 % )
“ D D1 1

F## *# A %
(&

(&'&%

! H# &
# # # o+ B

# ED D89D9 D/03 D

B+

& #
' %

Z 9D0 % (
1] 5 n

+

-8 #
, % ISED %



%

B "% ; 4E

4& +A F

4& 4 $

*

=4& +A *

1 & +A
& +A
B™%:.:4 <E

1 & #
& #

4& 4 $



&3 <0 $ # ? 0+
2 4 D # C 4&D" C=4&
4 C 1
42 & D I C %& D
C &
4 C 1
4A C 7
Digitus Il

(medial)

&4 7 7 + D#
4 '&B-./-E
IC1 4& 7
-C7 4&

0C1 4& *



0<

(&'&'
(&'&'8&% " =
) # # ? &
4 D * 9% 0%/%- " "D
& # & L
# " $ "
(&'&'&' ! ,
( $ #
& " # % ) #
? " %, #
## %
1" # ) " $#
$  B()&)() % @) &+D-LE% ("
8 @ "9 1% $ "A
? ## B % # 1"+D +
& # 96 <A
%
(&'&'&( 6>
L" " # + #F
! ##F
F E " wooow
& 7 o #
"0 ( H#H# 4
$##F #
"D 7 #D
# %
" A # ID.%
$##F % 7 1F
$&BS$ # & E' #D
# $& $##F

B'()) &+)() % @) &+D -./.E%

%

%

# BH)E " %

BLF# #
I % 7
&
+
+@
# #
1F# #



# 05
(&( -
(&(&%
) & G + H#
# D # #
! % "
+ ,%//I<B" |/ E%
# # 1 7
* 0% 0%-%/ # "p: X4 < ' %
(&(&'
# # ? 0%/%.-
%
F ## # A -+
# & 0//: F "— )
¥&=) 4=)(0 1"+D *A D Il B"™% B5E%
N $# F" <%,
)&=)4(=)(1 1"+D*A D %
&. &HH# 1 " 48
4 7 4 + . %
/9
) $ ' D #
1 F " H &
Y" % & YX *1@" "0/



8.

& 0

(8&/8%
) + ,%/ /<D # #H#
D I 41 # %1
& # ?D #
& ? 1 7
wen & H 2 1
% & N
7 " % | 7

4 2
1 " B "% : 4E

48 +A *

=4& +A *

1 & +A *

& +A *

7 B"%W:4 <E

1 & # *

& # *

4& 4 $ 7

*
!
4 D 7 1
& N

7
% ( #
2

1 B "% : <E

48 +A %



=4& +A ¥
48 4 7 #
*
7 " B™%<E
48 7 *
4 # A "% |,
# % )"
" G& %
4
&%1 <0 48 D 4& =48 !
0
(&/&
(&/&'8%" =
& D 0%/% " " D
Fa#  * # A %
, ) & "
4 ? #

A D D 0%0%- " "D



G & > HH#

"G & -D9 %

A

[l #

(&/&'&' -2 -

-.IH 4)&D -./-E%
o !
I-E  # #
B "% /OE (

&# B 4)&D -./-ED
" # !
& " %

%

*|

%

B3=3$$D

<098

B "% //
I

# % (



80

& %%

& %'

<0

*

)

#

&

DG

<098 ! 7

* n

7

&



88

& %( # &t
1 ? # # '0)& &I+
B/5<-E # &+ @(I* B/55.E )  #
7 # <[l "
" & %
( I " # 3=$$B-./E #
# %
7 1 #
# # .D9, 1 % " A
! # I G
" # *
+ $# R /-%. 7
B"% /8E% & *
% & "
* ) # B) X YE
4 7" " BXE
4 *A BE D! 7

BE 4 & > B YE

# 4)&

/. X

D D#

B-./-E

B,E

G

B "% /9E% 7

" %

B,E
B,X YE

%



Kraft-Langendiagramm
3000
2500
% 2000 -
£ 1500
r‘é 1000
9 500 4
0 :
0 1 2 3 4 5 6
Standardweg (mm)
& %/ * 4 4& + /<D
&+
E-Modul
zz y = 342,5x + 0,180&
25 4
£ 201 —+—DSH (18) - TBS
5 15 — Linear (DSH (18) - TBS)
10 4 /
5 ol
o,goaoo 2,00‘5-02 4,00‘5-02 6,00‘E-02 8,00‘E-02 1,00E-01
Epsilon
&%+ # & 4 4& + <D &+
" + $ # R
1-%. 7 D ! % )
* D "A D #
# .D.;, & .DO # % !
D #
# " # 4)&B-.J-E # %
#
# 4 $!
! B% "% /. E% 4 4& 4
$ & & # #+#
!II n # +
B% "% /. 4E% # D

# @ & %



4
& %2 <0 !
&+ !
" +
$# (4 &$8&& # - B&$&& (%D | #D (D &E
I % ( "4
D & " D &
# %
#" H
MAEHHE & # 1" 1% @ H
D P @ BS$ E
1 % @ H " D
# @ #
@ ## ! ) ! % 4
G 4# # +#
% & " S.D.9%
7 4 7 & >

*A HOO# # $ #



/| #01
1&%
" #t $
# 4 &
4 %
1&%8&% O
4& ##t 4 # %
7 D %
A #F #
# D & %
7 # # * %
( L &
D *H# %
1 # # ## 7T %)
"D 7
# D # H##F # *H#
" B™% /< [5E% ( 4 *
L & D
7 %
oo "
& " ) D O$# P I
4 B ™% /;E% #
& 4 * D #
& "1 # % * D
# G $
1 " 4& 7
"% ## 7 #o#
#? D# & # # &

# %



8< )

# " " B"™% /<E
# #H#HF B1F# #
F E *# ! % &
* # # !
*H % H#F #
$& " $& # +A # # 7

B "% /SE%

& %3 L" 4& # *

*# # B" E *



85

& %4 4& * D
*H " B" E
! *H# B$

& %. 4& * D$&
*H# ! *H#
*H B$ E

18%8' * > 0
=4& "
# H# " %

"D
# #?
E

"D #
D$& #

D#

+A



9.
. #
"D# # A HE % +A
. 1 " % (
L # 1" # D
ey " . : I" B "% -/E%
1 # ## 2
4& " %  ##F * )
A #
- u s B "0 -,
-IE% 1 =4& #
1 48 1
"0 =4& i H
"D o N
" B"™%-.E%
&'1 L =4&  +A ¥
" "D = "
* 4 "4 B$



) " o/
&%  =4& 4 * D " D
L 4 #
@ = 2 % # #
4 D 1
# $ 2 # *# " B" ED
* 4 #
18%&( O 0 =
( 1" # # L" "
$ B"% -- E
#H##
7 B"™% - 4E 7# 1
7 * %
7_" 48 4
1 7 #
* B"% - X4 6 -E% # "
4 # & D
A #F B™% -8E%7 1 "
# L' #
=48 " ' B™%-0D % "% -/E%
1" # H## "G



48 =48% + =

*# ! " + #
1 "%
( 4 7 B"% -- X4 6 /[E
#*H# " # D
+A * % )
4 % ( 4
# # 4
% 4 *
# 4 1

*H# ! D

&
! 4&
os# P I"
& # #
# &
D

B "% -- X4 6 OE%

*H

-OE%



90

L" 48 4

7 " *

IC YH#
7

C7 D

oc 1 o
*
# 7 0% 7

4 '&B-.J-E

/IC1 " 4&
7

c7 48 $

0C1 ! 4&

Bl

" E

1 n

n Bll

E



98

&'/

A

+A %
&
#F B

n D n

#F B$ E



99

18968 L,
2 ; ;
& " %
7 # &
# % D A 7 4 "D
A # & " B™%-9E%
( 1 4 *
D # *
"% ) *# #
% ( $& " #
HH#F D
* " B "% -:E% ( " "D
HH#F " "D
"o * 4 B "% -;E% (
D
HHF ' B "% -<E%
&'+ & 7 " D+
# D & " D
A #F B$ E



&'2

&'3

*H#

&

$& #

D$&

+A B$

$ ED*#



&'4

% &

*H
#H#HF

E #

*H#



o<

&' -

1&'&% A
4 B"%-5 O0.E

"# N 4
4 * ##
! 89D/: Z ;D9 Y%
/ID &+D 0< N # 95D;5 Y%
+ D D-- 0/D: Y%
& >
.D-0 YX # -DI- YX
@? & D-D # ID/
5D " # D08 %
) " ! " & >
HOH#H # # C D/ " C .D.<% )
# & >
! 1
D
" FC .D<5.; " /<D<<%
HO# # N
CD9%% 1 FC .

! 7
& > *A

%

B 4&E

4& " /D99 Z
+ /0D
8 YX " +

*A %

" C .D8:
D.-.0 " -D/8:<% )



) " 95
absoluter Sehnenquerschnitt TBS
70
= 60 . . o *
% %0 o ¢ . >
2 40 — ? 2 * &
S 30 s *
é 20 y =0,8907x + 18,88
& 10
0 ‘ ‘ ‘
20 25 30 35 40
Gewicht (kg)
relativer Sehnenquerschnitt TBS
2,5
- 2 *
*é‘ - *
EPusf v >+ .
TE 1| . 3
&E
= 0,5
o o y =-0,0203x + 2,1468
20 25 30 35 40
Gewicht (kg)
&' &(1 "#
& > 4&
G *A
=" 4 B™%0/ O-E
#" 4 B=4&E " "#
& > 4 4 * -9D09 Z
0D/5 Y # 0/D;/ Y" + ;D &+tD 0/ D
# # /<D; Y" + ['D " D-/D9 %
N .D<: Zz DIl YX
# /D.; YX " + [8D1 #) a#D -9 D #
# .D9 YX " + /oD D
05 %
*H# # # ! "# N =4&
C .D:8 C D.9% ) " # "



"H# N *A %
$ ! =4&" FC .D0<95 " /0D5;-%
HOH#H # N ! Cc .b;/"
C .D./% ) " # 7
& > *A % 1
1 FC .D./85 " /D0/-0%
absoluter Sehnenquerschnitt OBS
35
£ 30 % e e
£ 251 Lt — * .
2 20 P hd
;',- 12 y =0,3859x + 13,972
£ 5
” o0 : : :
20 25 30 35 40
Gewicht (kg)
relativer Sehnenquerschnitt OBS
1,2
- 1 ® o *
E = 0.8 w
o= s y =-0,0149x +1,3123
B 0 : : :
20 25 30 35 40
Gewicht (kg)
&% &( "
& > =4&
G *A
1 & 6 " B ™% 00 O0O8E
"#O& > &
7 " 'II
# * " <D: 9Z/D:0 Y%
" //IDO: Y" + -D4 & D00 D

" 9D-: Y" + [D " D-/D9 %



N " .DO zZ .D. 9 YX %
# .D8- YX "+ 8D " # " D-
D # .D-/ YX + [-D 1#7?
! D00 %
HOOH#H# "# N " C.D90
C .D.-8%) # " 0%
# FC.D/8; 0D;<:%
HOOH # N ! C .D8-"
C .D.<8% ) " o #
& > *A % 1 1
FC .D..80 " .D8--<%
absoluter Sehnenquerschnitt gem. Strecksehne
parallelfaserig
=] 12 A M P g
= 10 * >
G 8 e e,
el i * y =0,1647x + 3,7866
g 2
$ o0 ; ; ;
20 25 30 35 40
Gewicht (kg)
relativer Sehnenquerschnitt gem. Strecksehne
parallelfaserig
0,5
g_ * * X3
£3 S <
c < 03 L 2 ‘ﬁ; =~
g E 02 * e ¢ *
GE
— 0,1
o 0 y =-0,0043x + 0,4228
20 25 30 35 40
Gewicht (kg)
&(( &( " g
& >
& ”



)

& 6 " B"% 09 OE
$# #
& 7 "% "H# N
8D:0 Z /DI 'Y -D 4
& D00 # :DO< Y " 4+ /OD
@? & D-: #0 Y%
& > .DI: Z .D.0
YX # D-- YX " -D 4
& D 00 # DIl'Y X " + /-D
1#? | D00 %
*H # # "# N " C.Dx<
C D.-% ) " #
"H# & > *A % 1
# FC .D/80/ " .D9.9<%
*H # # N C .D/8
C D9%<9D 1 FC . D..< " .D/<0% )
7 & >

*A %



absoluter Sehnenquerschnitt lat. Strecksehne
parallelfaserig
8
- *
£ 6 2 —
g o o ¢ r
S E4 04 *
géz ¢ . * y =0,1431x + 0,5058
§ 0 . . .
20 25 30 35 40
Gewicht (kg)
relativer Sehnenquerschnitt lat. Strecksehne
parallelfaserig
0,25
*
E 0,2 * o *
é g 0,15 ,4.::;' ﬁ;’ —>
5] ‘é 01 . .
9 ~ 0,05
Q 0 y =-0,0008x + 0,183
20 25 30 35 40
Gewicht (kg)
&(+ & (2 " #
& > &
G *A
1 & 6 # B"™%0; O<E
"# N 4 * D
# & 1
! 1.D8/ Z ID;/ Y% # /-DO0 Y "
+ -D4 & D 00 D # ;D.9
Y" + [-D1#? ! D00 %
N " .DO: Zz D YX %
# .D8. YX + /OD@ ? & D-:
D # D/ YX " + [-D 1#?
! D00 %
*H # # "# N C .D9-"
C D<% ) " # !



8 )
"# & > *A % 1
1 FC .D/:< " 9D89.;%
HOOH # N ! C .D98 "
C.D-%) " 7
& > *A % 1
1 FC .D..95 " .D90-8%
absoluter Sehnenquerschnitt gem. Strecksehne
faserknorpelig
= 15
£ g o LD ~—3
3 10 4 &
§ -—f—r—i
g 5
g y =0,168x + 5,4507
g 0 ; ; ;
? 20 25 30 35 40
Gewicht (kg)
relativer Sehnenquerschnitt gem. Strecksehne
faserknoprelig
0,5
% - 0,4 *ﬁ_’i’ : 4 & o
5 203 > 23 —a
S E 02
oE
s ot V =-0,0059 +U,5324
= 0 ‘ ‘ ‘
20 25 30 35 40
Gewicht (kg)
&3 &(4 "
& >
& #
G *A
& 6 # B "% 05 8.E
G &
1 % "# & >
9D<8 Z ID-/ ' Y # <D9 Y " + /9D
D 05 # 0D5 - YY" +

/SD1 #) a#D-9 %



) " 9
& > .D-Z2.D.8 YX
# .DO- YX " + 8D "# " D
- # .DI8 YX + /8D 1 #
) a#D-: %
HO# # "# N " C.D8:
C .D.90% ) %
1 FC .D.5<: " -D5-98 %
HO# # N " C .D8-
C .D<8% 1 FC . D..00 * .D-5<<% )
n 7 & >
*A %
absoluter Sehnenquerschnitt lat. Strecksehne
faserknorpelig
. 10
*é 8 PS
2 . . 2 ——
g i ¢ oo ¢ e
g ) y = 0,0986x + 2,9254
g o ‘ ‘ ‘
20 25 30 35 40
Gewicht (kg)
relativer Sehnenquerschnitt lat. Strecksehne
faserknoprelig
0,4
E50 s *
Bz i L4 *
£% 02 e e,
O <= 0,1
< y =-0,0033x + 0,2988
= 0 : : :
20 25 30 35 40
Gewicht (kg)
&(. &/1 "4
& > &
# n
G *A



&

>

*A

%

4& 6 # 7 B "% 8/
8-E
"# & > " I D9 Z /D9 Y
# /8D; Y" + [ID &tD 0O<
#<D90 Y" + D D - - %
N ! .D8 Z .D. 7YX %
# .D9- YX + /8D 1 #) a#D -9
D # D5 YX " + I-D 1#?
! D00 %
HOO# # "# N C .Ds;"
C.D.98% ) " ! "#
& > *A % 1
FC .D/895 " ;D-/-8%
HOO# # N c D"
CD.8% 1 1 FC .D.. <8 " .D:8:0% )
! 7



absoluter Sehnenquerschnitt
TBS phalange Zehengrundgelenk
. 16 .
E ig ¢ : * " : S —
£ 10 —2—e AN
£ 8 *
g 2, y =0,1459x% + 7,2124
20 25 30 35 40
Gewicht (kg)
relativer Sehnenquerschnitt
TBS phalange Zehengrundgelenk
0,6
= 0,5 o %o .
£ \
S _ 04 $
g €
g E 02
ﬁ 0.1 y =-0,0084x + 0,6463
= 0 T . .
20 25 30 35 40
Gewicht (kg)
&% &' " #
& > 4&
d 7
G *A
4& 6 4& 4
$ B "% 80 88E
"# & > 7 ! 4&
+A $ 9 D08 Z .D<< Y%
# 089 Y #+ -D4 & D 00
% # 0D58 Y # + ['D " D-/D9 %
& > .DI< Z .D.O
YX # D0 YX " + -D 4
& D O- # .DI8 Y X"+ /D
1#? | D00 %
HOOH#H# "# N " C.D:-



C.D.%) "
& > A % "
1 FC.DL09 " -D-5-%

*H H# # N " C .D90
CD-0% 1 FC . D..-. " .D-:/8%)
7
& > *A %
absoluter Sehnenquerschnitt TBS phalange
parallelfaserig
= 8 *
£6 . B R
2 $ v
S 41 f_‘_‘—'bf $o
o y =0,1035x + 2,292
g 2
c
§ 0 ‘ ‘ ‘
20 25 30 35 40
Gewicht (kg)
relativer Sehnenquerschnitt TBS phalange
parallelfaserig
0,25 .
R e _—
5 2 015 s, —
§N§ 01
O = 0,051
] 0 y =-0,0026x + 0,2614
20 25 30 35 40
Gewicht (kg)
&I( I "4
& > 4&
5
G *A
4& 6 # * B"™%89 8:E
"# & > " /ID 0Z-D98 Y%
" 9D/5 Y # + [/ID &tD O <%

"D Y #+ <D D-8 %



N .DO05 Zz D < YX %
# .D95 YX "+ [D &t D -0
D # .D-; YX + ;D #
DO- %

HO# # "# N " C .D9-
S.D.-" 1 FC
.D-90 " 0D<8..% ) " # # !

"#O& > *A %

HO# # N C .DO/
C .D-Ii%) " 7 &
> *A % 1 1 FC
.D..85 " .D90.<%

absoluter Sehnenquerschnitt
TBS phalange Krallengelenk
16 o
g 14 s . oo <
10 7—‘—‘—3/
= 10 s
&
g 6
g Z y =0,253x + 3,8406
d o ‘ ‘ ‘
20 25 30 35 40
Gewicht (kg)
relativer Sehnenquerschnitt
TBS phalange Krallengelenk
0,7
= 0,6 - -
_g _ 0,5: ° °
g2 04l & Ate— ——— e
EE 03 - ¢ .
0,2
ﬁ. 0,1 -
[ o ‘ ‘ y = —0,00£‘19x +0,5308
20 25 30 35 40
Gewicht (kg)
&I+ &I2 " H#
& > 4&
# *
G *A



1&'&'

Z R B~ 7

0 I A
4 B"% 8; 8<E
A? &
# 5D9 A?
& D
4 % ( #"
# # ID<%
" A?
70" %(
& > % )
" 48 4 $
1 &
1A? # %
$ B™%8<E
1 +A
7
-D-
70" % 1
1A? #
% ( 4&
G #8 A

&

+A

? %



absoluter Sehnenquerschnitt der Sehnen im Zugversuc ~ h
50
45
T 40
E3s
E 30
? 25
“é 20
£ 15
£ 10
“ 5
0
1 2 3 4 5 6 7
&/3 4 "# N
& 7
/C 4&D -C=4&D 0C1 % &
! D8C % & " D
9C 4& " D:C1 %
& # " D;.C %
& # " H
" &
H &
H C1l D C
7

absoluter Sehnenquerschnitt der Sehnen des Druckver ~ suchs

Sehnenquerschnitt (mm32)

1 2 3 4 5
& /4 4 "# N
&
/C 4&D -C=4&D 0C 4& #
! 7 D 8C 4&
" DO9C4&
# " * H
! &
H &
D o C1 D - C



& 0

18&(8%
1 ! 7 &
1 2 % (
& 1
n + | %
# *
& 2
"% & 2
& % |
@ %
7 D 7" # )
4
4
B /<8D9/, 00.D/-,E% 7
99D<; Z <D.5 X Y B 88D9. X Y
7o " <9D99 Z //D.< ,
X /8D X E% )
08/D// Z :0D.- X Y B /D98 X Y
@ + "
= 4
4
B  //OD/5, -I;Dj E% 7
/D;8Z /D99 X YB  80D-8,XY
7o " 98D5; Z /-D8/ ,
X <Dl X E% )

00-D/. Z 9<D90 ,X Y B
@ + "0

-[-D5 X' Y

#
&
&
A
G $#
# %

" -9/0D8/ Z 80.D/5

:9D// X YE%
X B :/D9.

85: D/< X YE®%

%

" /995D:0 Z 08:D/< ,
</D8; X YE%
X B 0:D5/
059D 5.X YE%

%



1 & 6 "
4 " .<9D:< Z //5D--
B /D<, 5/D<0 E% 7 "
<5D:9 Z /9D/: X Y B 9:D:i< X Y [5D< X YE%
7 " -:D<0 Z 8D9: ,X B /5D.5
X  0:D<5 X E% ) #
890D0: Z :.D<< X Y B 0/;D-< XY 985 D:. X YE%
@ + "8 %
& 6 "
4 " 08;D9/ Z ;5D5 ,
B -/8D50 , 9/0D< E% 7 "
8D.-Z/D-; X YB  8D-9,XY /8D< 0 ,X YE%
7o " JID<; Z -D-I X B  5D/9,X
/9D8 X E% ) # " 050D5/ Z
/loD8; X YB  --D9/ XY 9:5D/8 X YE% @
+ "9 %
48 6 " 6% #
4 " 9-5D9; Z /8.D:: ,
B 098D:5, 5-9D00 ,E% 7
/.D:Z-8D- X YB  :D-0XY /8D - X YE%
7 " /<D-/ Z 9D;; X B /.D;8
X 0D X E% ) #
95:D/9 Z <0D9- X Y B 899D</ X Y i D:< X YE%
@ + " %

4 " ,50D;9 Z /::D8-
B 98.D;/, lIIiD8: E% 7
;8D<0 Z <D</ X Y B :/D8: XY  5/D5; X YE%
7" " " -:D;5 Z 8D-8 X B /<DO;
X 08D9: X E% ) # "

0;<D0/ Z 98D:< , X Y B -8D< , XY 889D - X YE%



& 6 # "
4 " 0/.D05 Z ;:D9/ ,
B -/8D0: , 859D89 E% 7 "
90D.:. 2 /.D-: XY B 0<D.0 XY ;D X YE%
7" " [.D:-Z-D.5 X B :D9 X
/0D:/ X E% ) # ' 0.8D./Z
98D;: X Y B /I<:D.8 XY 0<D/5 XY E% @
+ "< %
1&(&" " 0
@ 0 B.,E L"
# &
#" 4 " &
B "% 85E% 4 4 1"
@ & " " %
=4& # # 8D9%%
4 A? #
& # # 4
A? & D #
& 4 % 4&
4 * /D9 A 4
# =4& 4 %1 !
& 4& # < 4 %
# &
# "%
& -D9 A 4
4 & % +
) " # 4 &
& 1A?# D

% @ &



& A? 4
& " # D ) " "
D0 ! @ & %
4& 4 $ D
? 7 I'D # D9
A 4 & 4 %
) " # # 4
, B,X YE
* & > B "% 9.E%
& | |
ID5 A 7 # & " %
7 7 4& 4 $
" G 1 " 48 +A
* #  ID<% 1
& " @ 7 "
& # # ID-% 4
& 7 /D8 #
1 %) )" &
2 ;
) =48%
7 7
# D
& 4& 4 $ %
& # ID-
&
¥ #% 7 4& 4 $
" 7 7
& /D8 %
# & "
1A? # %) 7 #

& ! /D8 A?



7 # &

BX E B"™% 9/ED

4 " " 7
* r
L" ) "
@ %
4& @ D )
& D " < I
& > D#"'1 # 7 D
=4& # % 3 # "
& # # 9D-1" D
4& # /D9 "% 1
4&D +A *
7 4& 4 $
( 1 7 G
) &
& % @
& G #
# &
! & %
7 4& 4 $
7 "
! 7 &
+ @ &
" 4& 4 $ %
> B,X YED
4 " D
) # 1 7 B "% 9-E%
7 D
# )
# 1 % 7

? A?
D
B "% 85E%
4&

& D
%
@ 4&
=4&D

1A? #
% 4

% )
/D9 %
# /D9



A %

) #

4&
7

A *
#ID; A %

4 $

! &

/D-

/D9

%



&/.B+1 4 7 G
&
/C 4&D -C=4&D
0Cl % & "D
8C % & " D 9C 4&
"D
Cl % & # "D
C & # " H
" &
D &
D ! C1 D - C
7
3000
2500
2000
<
é 1500
5

1000

500

&1. 4

120

100

Zugfestigkeit N/mm2
D D (o]
o o o

N
o

o

&+1 7




& +% B +'

7w
G &
/C 4&D -C=4&D
0C1 % &
8C % &

Cl % &
C &
D

D

#
#
&
&

D

9C 4&

100

80

60

40

Zugbelastbarkeit N/kg

20

& +%

700

600

500

400

300

200

Elastizitatsmodul N/mm?2

100




1&&( )

) 1 & 1 2
%
& G
% |
4 #" 4
4 D # 4 4
# 4
1 " #
F oI % &
)" G & +
%
4
* D D &
# D" .D80Z.D.;,B
E% ) " + "
=" 4
* D D &
# D" D-0Z.D.8,B
E% ) " + "
48& 61 67
* D " D &
# D" .D89Z.D.:,B
E% ) +
48& 67
* D " &
# D" .D/Z.D.0,B
E% ) " +

$

D ##

.DO

.D0O9 ,

%

.DO
D/;,
%

.DO

.DO/,

I

%

.DO
.D./,
%

%

.D:/

.D0O0

.D99



6*

& .DO
.D0;Z.D.;, B D-0, .D9
+ " 0 %
0 ) .
& n
# 4 !
B"%9E% @ 1 "
" 8D; %
4 4 D +A
7 #ooox D
n n !II #II
@ " G =4&" # ID5%
7 *
7 n
G % % *
" 48 * "



05
0,45
0,4
0,35
5 0,3
g 0,25
S 02
© 015
0.1
0,05
0
1 2
& +( " A G
/C 4&D -C=4&D
0C 4& # "
7
8C 4& "
9C 4& # "
* H
" &
H &
H " Ci1 " C7




<0

+ ) 151

3 & ## &
4 "D#'# # I #
+ # )
B/50<E 4 1 % )
# &
B=*

%) ,&D /55.H (
"4 F

. % *=1+D /559E%
"H#

#1 7 %

+ # H# &
% )
ll# )
&
)
#
# + %
D !

! B3=$$D -../H 4 '&D -./-E%

# # # ., B-.9
7
& D #D 4
4 ! & % ()
14
s 4
#" 4 B=4&F !

" B() %D/55H&)
-.8H & ==D -.<H 4 '&D -J-E I"

%

4

"+, B/5--E
$=)7
/5<.
4
%D /5<;"H 4),3 (,

%

% #

B 4&E

()) % H@)(.D



<8

" " 4 %
& 7 D
# ?D % (
+ # #
( I 4
7 7 +
1 # !
L % ( # #? 4 D
” #0 # %
A D &
% 7
& ! 4
# N D 1 7
!
# D &
# - %
# Hl
4 4 D #
+A % #
4& +A G 7
D
7 % ! 7
" &
* D # 4
$ 7 ’
1 "
& % 4
D *# " D
& " "% 7 #

% !
%

D !' %



<9

I %

& " w( 1 " #
7 D 7
& "% I #
1
D * 4
* 4 D
B
L"  # #7 1
# D # 7
B o*#
# # 7 A
#? g "
4 # *#
" D F## # &
x4
4 * # "
7 %  *
& I #
| % 4
##  H#% 4 =48&D #
* D # 4
¥ %
# 4
1 B4),3 (, %D /559H (
y s
D &
D
' % ¥ & 1
& " * % )

% *=|

%

4&

1 #
! #
+D /559E%

>



*

# *H#
#% *#

! 7 " %

A? %
Y #
B*1@E%

##

& D ##

70" % ( #

H#
#*H

! " #

# 5
%

%

YX *A

%

%
# A?
& %) #
#7?
#" ;D;%



N % 4&D

*# "D ID<  A? N B
4 =48& %
# & > #
7 *A % "# & >
## # A %
& > +
*A
1 # & %) &
# # 4
*A D D
*A D ## # %1 !
1 " #-." 8 *1@ 7
$ N
" *A %
( ? " # 3=$$B-..[E
4)& B-.J-E + & >
( # % ) D +
H#t # & "% ! 1 " ",
) # # #  B3=$$D
-.JE # 4 B 4)&D -.I-E "
@ "%@ ) # o #
! & " D
" %
1 D N
# 4 G & % (
@ & > #
F#
# 4 % 7 #
& >
4 D ) #



<< #

N # 4 " B == %D /5<.H
1+) 1+ + %D -.["H '=&1) %D -.-E%
) & > " )
& " #
%
&
4 B ED 7 B XE 7" " B X
*1@E # "o B " %% # # DOE
% 7 4 ## )
) # % $ #
))&) B/IS59ED 3=$$ B-./E  4)& B -J-ED
& # o)
## ) " P B3=$$D -../E%
7 # " # #'0)&
&+ +' B/5<-ED # ) " <[l
! #
4 ) # %
# # B
! & D #
& " D
komommgh ok omw # % 1
! ?
I & ) # D
) , # #
7" * %
# D > #
SI.T%
0 # #
'0)& &I+ +' B/S<-E # | &
% # )" 1 !
" 4 % 4



<5

& " % 1 "
=48 !" @ 7
o %
# + # 4
% 4&!" =4& /D9
1 ! # < %
) 4
"7 @
# 4
*=|+ B/559E #

7 # 1 "7 %
$))'&), B-..;E ! %
A 4 7

1 " % 4
+ 4
# # 4
" %
#  4)& B-J-E (
4 D 4
7 ! %
( # 1 7
& 4
) 1A? # %
4 # 1 ! &
7 % ) #
" ) # 1 7
%
) D
# 7 # G #1
& >
7 D &

4&

@)( "
"##

%



# A 4
& D A? N
4 D
4 % " & "
& 4 1
A? N 1 "
A? N &
4 " & % A?
# # D
& " # 4
%
# I %
# 4 #
4 + # A 4
1 F % 4
+ D
& % & "
# #
|
( "% 98 # o #
% * " +F
%D -.0H (1 %D -.8ED "
B,() &), %D -..0E% 7 7
4 B"™% 99 9E D
4 & #

# | 1 2?2 "%

# &
%

A? #
%) 4

%

D #
#

# B,() &),



&+ & 4 # o+
& 4 H
IC= D-C= D
oC = (D
8C$ # DOCS$ D:C$
:C =4&D <C 4&D 5C & D/.C
&
& " #

& ++ & 7 1 F

# 1) %B-J-E

IC &

c"" %

0oC # %

8C 4 + 2
9C " | %

C& " % o+ % #



&+2 0 " 1 # $ +( )4 ,
B/5:9ED &  # # ,1+(1 B-.JE

# + D 4 D
4 4 %
4 $ 4 &
> % 4 4& A 4
00:.D/- , B+ 9D &+D 0- E% 4&
# @ # /<8/D9/ ,D + D " D
- % @ 4 # %
4 £ 4 #
4 D 2@
* # ? 0. + D
# | # b
4 @
# /0-0 , B# 4 E !
% - +A " * oo /I<5,D" 0 +A
" -0.-,% @ D 4
+ ? #
' D # # D
4 % #
D4 D1 & D @
* )
% # # 2 #o+
1 " D "



50

) "# # # B=&)D -1E% )

D &
# %
$ 4 D + # # &
& % @ "
4 1 4 7 D
D & " N
> %
: ! $
# 4 " 7
% #
7 4 # Y %
7 # &

#? & D )" # 08" /-8
X Y BI'=*()D /50:H @ *)' %D /5:8H 4),) (I %D /5:<H
1')0&+4) % &D /55-H 3=$3$D -../H 4)'&D -./- E% 1 A?

7 G# +
#  # & %
) " 7 moo + # #
1 7 %$ 7
/D5 A7 N #
1 % ##t |
7 & !
4 " & %
4 ( ,, *=I+ B/559E # D
# " 7
% 3=$%$ B-../E # ! ##
# "% &
## & # & !
- " D "
& " # )
A B3=$$D -./E% # ) "



58

# 3% %
@ " )" 7 ©A
? + # 7 % ( "
7 7 # /D8%
+ HH I 41 7
" % ) A # #
1 7
" % # A
& "o 7 &
% ( " '+ B /5--E L"
# & " D
# # $ @) & B/5.E "%
1 4
1 "D 4
%
7 # D
1 "D # # #
# # #
! 7 # % #
#o## " % + !
# D "
x4 B@== %D /5<.H 1+) 1+ +
%D -../ E%
# "%
& 1 #
& D " # B'+D
[5--H =* %D /5<"H 4),3 (, %D /559H 4 )3 (, %
' $+&D /55<H $) )'&), %D /555H $) )'&), %D -..H @)( .,
% $))&),D -.,ED # D
7 2% 7 non
D 4



59

% &
%

& $ D
0% 8%7 %+ &
# 9% 7 &
0% 8% 7 % # 4 !
& A D
A 4 # #
" A7 % 7
7 4& 4 $
1A? # G & % &
7 # #
4 & % 1 I"
& $
# ) #
4 %
& D # 4 D A
D # #°" "D
N D # #
) 07 P % "
# " 4 )
+ % @== % BI5<E # 7
& % 7
4 4 D "
7 " 7
"%
) 7
. ;
) 4 % #
1 # 7
N A? % D
7 1 " % ="



1 # D +A
% & >
1 "o &
S N
HoOH# # 4
% 4 7
B/559E " # ? A?
*A " #
= %
" H# $ +
7 % 7" # 1
G #7 " "<
1 #
4 "D # 7 "
& "D
1 7"
7 "D " # 3=$$
7 & # 7"
# 4 % G
A? N % )
N " ?2A?  #
& % +
B/559ED 3=$$ B-./E  4)&B-./-E
( 7o
D 1
"% # #HH# &
! & %
G W
N G

%

B-..

" %)

#D

%

E" "

& %

#D

%



# 5:
) ! # 1" % (1
# " # #
D " 7 & % #
4 & " 1 %
# & D
4 = %
4
N # # #
& % ) #
*# & D" #
# %) " o # !
4 D
# " B"))&)D /559H 3=$$D
-JE% # %
$ 7"
" # # 7 %@ "
D 1
" D #
" # +F## D %
) :
"4 ) # 1 " % (
N B))
%D -...H@)( ,, %$))&),D-..;H 4)&D -. I-E%
# &
" + # # & % "
7 D  8D; D "G
1 % 7 # & #
" 4 $#"
I D 7 4&
4 $ % 7 "
* D
Cy %)



b<

D 7
" % K
S
" %
@ #
1
48& - A2
* % ( 4
$ o 1
+A 7 D- A
1 +A *
) D #
4 "
+ ##E "L %
A
## 4 %)
%
&# # 4 *
7 *H# "
" %
4 & D #
+A *
7 #
% 1 " =48& #
* ##
# D ) %
# # "’
G 1 % 4
@) P # #

48 4



55

#
# &
+ # %
7 ##t o # #
D #  + # 4
"1 %
! #1 " # D
# 1 # " %
Il "A
"7 % F
) %
7 N ) >
# %) D # )
# ) " B +(1 D -./E% (
) # )"
"%," )" # 3=$$B-./EB5 8D/- X Y "
1 8<<D9/ X Y" 7 E 4 )'& B-.I-E B8-;
Xy"7 E " # #D
) ! & B/-8" /899 X YE
B4))(I %D /5:<E & B0<.D8 " /8D< X YE
B1'(0&+4) % &D/S5E" % G #
#o# %
) "l D & 4
# & # # %l )
% B-./E " & D
) ) # %
@ ) # " # $
D # F # 7 #
1 # A 7 A
1 % 7 F #
’ g "
$  # # %
" "7 # D



+ # ) # 4

BA)( %D/

& D /55-E " 4 "
& D # A ) "
# %
v "
H% ( " # 7
+A $ /D9
! & %
7 &
) # %
YH#H  # 1 +H#
) " % "#
4& 4 $
# )
) # 1
A ) # 1
7 " # OH#H#
% + ## #
) )
=F Bl= $))( %D /5:H ) I
/558ED "L+ # # 1
% 7
%
# 4 # &
* %

%

% ) #
# 3=$$ B-./E%
5:<H 1'0)&+ 4)' %
¥ #

4&
A ) #

+= %D



& # *# 1 D )
) % 1
o # 7 #
& D # A ) A %
) # 4 ) D
# 7 D ) )
4 % #oox

# B"% 9; 4E

) D" # !
4 % 4
1# $ B"% 9; E #
4 4 %
& +3 $ " "
1 # $ +( )4', B/5:9E
0 # )R, ) B/5:<E

& # # ,1+(1 B-./E

) 1 # ) # &
# ) # " &
% ( "4 + #
T ) D" |
# 4 2
D 4 #
2 + )



/.- #

B@( ( & %D -.<E% @ 1#
# ? + $ #
4 # D + ?
4 Bl 1, %D /5;H 1)1)'&), %D /55<E%
+ ? # " 4 %) #
) & # %
) # o# #
"2 B+( )4, %1= & =@D -../E%
) ! H# "H
) # & % ," # #
4 ) ) & #
' & " %
o D " # #
$# % & D
# D
) % ( " "
# # " "%
4+ & #
o P B& % # E #
%" " B*\& %D -...E % )
=4&D 9% 7 D" &#
1F# B 1+, % D /599H $' =)D /5;/H ))
%D /55.E% 4
& B3U7& %D /5<5H 3U7& % *,, &D /55"E% "
4 D" &
# Ho# D # )
% D" " B=+D/5<;E%
) " D & ?
# %, ) # &
# 4 %) &
# D # 4



1.0

4 " % @ #

D

4 & D #
@ $ "2 7

& N
4 " & #
7 # N
! %
D #
A % S$F ## 7
# 1 "

7 % @ # D

A? N & #

# D
& " & A
1 " #
& & " # A #
# F * #
! " 7 # &
)
( D
# # 4

BI" % ,="(&D /5<5H ) 4) )'D /55-H 3U7& % *

$))'&), %D /555H $ ) %D -..9E% )
&
1 ! %
t
! 1" # "% &
A D
! #

G

%

& %)

% 7

,, &D /55; H
# D



1.8

4 D
## %
4 # # 4
% # G# 7 " B
( 1
G # #
B@ 4D -JE% ) # o
# 4
# #%
## '
4 # D
B3
" 4 4
7 7
' %
# D
# # o1 #
# 1 %
A #D G # %
),@(0* % B-.-E%
"D # | #
#
) " # & " "
# &  B3=$$D -./H 4)&D -.I-
' %
) # F *

% $ +3D /5;-H + 3),
7=, %D /5<H (I+,D/5<:H ') % I+' &
%D /5<<H @)(,& 4 % +)'7D /55.H )*&(=1
+'1),& % *($)&D -.8H 1& , %D -...E%

%D /5;;H (I+,D /5<

4)&D -.J-E%
# 4

=$$D -../E%

D $ # #

#D

&

B4 &4

:D /5<"H

+D /5<<H @==
%D -..8H

#



1 ! & A #
7 & ! %) 7
I # *# # # 4
& # %
# & # D
& 2 ## ) ! # %
# N # !
7 & D
# #D " 4 % @
# D N
# D 4 "
& %) # # D #
" # & 4 # o+
#
N ‘# A %
# 4 + # )
# % ! %
! # 4
# #
4 # B( , % *= &D /550E% )
# 4
+ B@ 4D -/-E% @
# 4)& B-./-E # D"
1 " "+ " # #? N % @
# # D
2 1 7 " #
# % ) ! # #
# 4 "+ D
# 4 D N %
! " # D
# & 6 #

N 6 # B3U7& % *,, & D /55;"E% 7



1
/5<5H $) %D -9E% 1
& " # &
# *H # D *H#
" D 7
& > % 1 1 &
# 6 4 o P"
# # # D
7" & " %
#
F &
M " *
H#HUO# #
# #D
4 > # % )
4 # B"))&)D /559E%
7 #
" H# # # + #
%
) + ) # & >
# # #
+ I & 4 %
*A
# & %
& #
& "#? +
! %
@ 4 ! #
4 D
4 > #

BI" % ,="(&D
#

&# B& +'D /5<.E%

n + %
&
A
#
#
*
#? |
A A?
# 4
#
&
& #
M# #



4 % ) &
D &
% & D
A v
# % ) " #? 3
# & " % 4
4 $
% - ;
D "# #
# & D
1" "% #?
4 % ( $
& " 4 Coon#
! D ( &
7 % )
BO4 PE 4 & "%
%
# @ :
#1 7 %
2
.
1
7
&
&
> # !
# ) # 1
%
- " #

n % n



/< #
" & %
R %
" & > % ) #?
>
%
# %
'# % & D #' 1 # 7
"D # %
" ) # 1
7 " + # # &
# 4 %
# " # &
4 # % & # !
M# # # & 4 %



2 I oMl
( # & " H#
) # 1 7 #
& 4 # + I %
D A 4 D
# D #
# ?D # /5 #" o+
& # #
I %
+ ## 1 7 !
# % #
) " 4 B ED 7 B X ED
7" B X*1@ED # o B E%
## ) ) #
% +F # + # #
& " # ) D # + #
& # %
) D 1 #7 D
# 1 # 1 7
#7 %
) " 4 B E # % 7 D
XD "7 A %
7 B X *1@E "1 it
A T % " #
& > % 1 7
A? & > # #
4 A % + # #
# %

( + #H# #



. 7

1 %

@ ) # " # %
1 # #
) % 7 #

; ) %
) " & # #? 4 !
#& %) 1

# % & >

*H ' %) N #
& # 4
& D " B 1 #

7 ! %



7l

F %

3 ! #
9
F # #
# #oo# % (
# ## #
# 5 # #
# F ( #
F # D
# #D ##
# o #%
HF # #
## F % "#
# # B
# B X#F ED #
# F # %
# # F# #0D
# # #
# %
(" D # #
# # #
#OH#H ## %
# # B
D # F
¥ OH%(# # #
# D
# % # #
# F
## % #

ED

"F

XD

F#
# #

B X
E%
F#

X "#F
#
#%
# #

%

ED
H#

E#
#
#



-

#

HH#HF
# #

"H

=

##

#

# %
# #%1
F%
# # #

# #
# #%

#



10

# # " n
% ) n # #
" %
% + ##H D
+ /51 + ##
& # @
/ 1# /q -
- 4 & 00
0 &+ |/ /0 0-
8 2 b -
9 &+ |/ /l 0-
/ -
; &+ - /. 0/
< /- 8
5 ' # /8 D8
/. &+ - /0 L0
/! &+ 0 5 0<
/- | % ! /- 00
/0 @ ? & 5 -
/8 1 #) a# /- 9
/9 /l 05
/: -
!, ' # /0 0-
/< &+ 8 /. 0-
/5 B+ ## E /! 89




118

' ) " 7 4
@ 69 & &

& |# L G L 1< G 1<, 1< C;
/ 1# - 8:D;0| -0/9D:0 8<D9- <9D; -5<D90
- 4 & 0( 85DF.
0 &+ / 0- 8:p.9 -9:-p<0 99D:9 <.D.5 0-,D5:
8 #" - 05D;/| -5<-D;( ;9D// //18D;- 85:D/<
9 &+ / 0- DOD55 0:.D/- :-D-8 /.9D.. -5.D;-

-- 0/D::| /<.D;8 9<D;; <8D9< 00-D89
; &+ - 0/ 90D<: -:p-D< 9.D.. <:D<: 888D:8
< 8 05p<5  /5;4D:; 85D.. <-D88 009D .;
5 " # 8 O<p:: -:19/0<8 :<D95 ;<D.. 8/;D.<
/. &+ -0 0:D-<
/Il &+ 0 0< D5D;5  -5,0D.5 85D;0 ;<D-8 -:/D98
- L% ! 00 89D/9 -9</D@- 9;D/; ;<D-- 0/<D9;
/0 |@% & 990.. -88;0:8 88D9. 58D/8 -<:D::
/8 (1 #) a# 9 899. -/-:00-. 8:D;0 <9D.9 0--D/<
/9 05 8;D5< | -<<8D58 :.D/0 ;0D5; 0/8D05
/: -- 00D40 /<8/009/ 98D80 <9D:9 -50D/8
/; ' # 0- 8.D-9 [--<;D50 9:D<8 ,/D9. 0;:Df:
/< _|1&t+ 8 0- B;D:<  -::D9: 99D50 <8D:9 08-D9.

( )y 7= 4
@ 69 & &

& |# Y . G i < G 1< < G
/ 1# - -8D<q  /0<<D; 99D<- 9/D80 -5/D9.
- 4 & 0d -<D} /58:D9Y8 :5D8; 9<D55 -85D:8
0 &+ |/ 0- -9p.-  /-/0D.. 8<D8< 0;D5/ -/-D58
8 N - -:D;8| /5:5D:0 :0D:: :9D;: 09:D58
9 &+ / 0- 19D8<

-- /5D:<| //.0D/5 9:D.: 9.D/9 0<.D8.
; &+ - 0/ ¢/D;/  /0;|D-- 80D-8 88D-0 -8<D-/
< 8 -00b9/ _ /I/-Dy. 8;D0/ 8:D08 09.D/9
5 ' # 08 -<[p:9 /59:D00 :<D-< 9;D98 0/5D0/
/. &+ - 0 -/D|5 /8-.Df< :9D/< :/D;9 0<:D-9
/I &+ 0 0< :D;5
/- L% ! 00 -9D;d /<.8D.. ;.DI/ 98D:< 0<:D9-
/0 |@% & -0D}. /8/5Df8 :/D;. 98D9< 0;9D/8
/8 |11 #) a# 9 -Dj0  -/;;D; </D8; <;D/l 0:;D/0
/9 05 -9D85| /:/<D/< :0D8< 8/D85 09<D9;
/: -- /<D;| //80D-. :/D/0 90D/; 0:-D;5
/; ' # 0- -<D90 | /85-D:< 9-DO- 8:D:9 -;-D-:
/< |&+ 8 0- -OD50  /k/;D99 ;.D.5 9;D;. 059D5




19

/ ) " 7 1 %& 7
@ 69 & &

& [# L 1 G i < C; 1<, < C;
/ 1# - 5D94 ;95D0P ,5D}: -<DJ- 8<5D9 0
- 4 & 0d /DO ;-9D// :0D<( -/D5 0/;D-<
0 &+ |/ 0- 5D:: <:IP-< <5D:< -ID.; 90-D/<
8 " # - /.D58  :0.D5; 9;D:< -8D- 0,0D<g
9 &+ / 0- ;D:/ /. P<. <|D-: /9D.5 8//p.-

-- :D50 :8<D<], 50Dj- -5DB5 8-<D)..

&+ - 0/ 5D;0 5p8D: 5:D.: 0.D/9 095D;-
< 8 ;- ;/8Dp- 550p- -50);: 8850):8
5 ' # 08 ;0 ;95DK9 5;D5- --p09 8-:p-9
[ &+ -0 <p/5 :00D58 ;1D8. -|D9: 8-4D;0
/I |&+ 0 0< /.D8 _ 5}/D<0 50D89 -9D9; 9/0D-5
- 1% ! 00 DIl ;D<; /.<D.. -0D-; 9/ -D<-
0 [@% & < <9090 /.<p/5 00D-5 989D;.
/18 [1 #) a# 9 <p8 5--p-5 /.9D<. 0:p<5 85|D5-
/9 05 /.D;: | <50D:: <0D.9 --D5/ 88-D <8
/: - 9D-
/; ' # 0- ;D</
/< &+ 8 0- <D50 <:9D;; 5:D59 -:D8< 98-D.<

+ )" 7 % & 7

@ 69 & &

& |# Yl . G i < C, < < G
/ 1# - 0D50 0<;D/ 5<D{ /8DD8 9-.D 8
- 4 & 0g ;DOE 08<0;0 8;D-9 /.09; -.-D9/

0 &+ | 0- 9p-5  8.[D8- ;9D<< -D98 8/0D5-
8 2 - 9D.§ 0<0DJ0 :Dl] /8D; 8<.D/9
9 &+ |/ 0- 9D-<
-- 0DO0¢ -9/D0b ;9D|8 //D80 8;<D|;
; &+ - 0/ BD8- -£0D;/ :8D/5 5D/9 (5<D58
< 8 80/0 0/9D8: ;:[D0< /dD/8 88(0D/9
5 " # 08 9,0  8..0b0. :5P<: /D --8D99
/. &+ - 0 800: -9-p-5 9;:D<; /.ID5; -;5Db/
/I &+ 0 0< 9D58 D/0D<. <:D9. /0D9- 9/0D.<
- L% ! 00 0D;q 0.<D45 </D;- 5Dp: 9,50 /8
0 |@% & 0
/8 |1 #) a# 9 00<: 0<9D.9 56D;9 9D8. 8:BD;/
/9 05 :D-/ 095D.. 9;D</ 5D-/ 05-D8<
/: -- 8D+ -/8DH0 9/Dy; /.D. 0/5D./
/; ' # 0- 8D;5 -58D-9 :/D80 5D-. 009D: /
/< &+ 8 0- 8D05  B:.D-/ .8D<0 /8D:/ -9:D9;




I

2 ) " 7 4& 67
@ 69 & &
& [# L 1 G i < C; 1<, 1< C;
/ 1# - 9D5;
- 4 & 0d ;D8P :<8Dp- 5/0<9 -.Ip;8 8,500/
0 &+ |/ 0- 9P, 9.9D/- 59D:0 /9D;< :8.P5.
8 " # - 9D.-| 8<9D: 5:D;4 /<D:g ../D-
9 &+ / 0- 9D:0  $-<D// 50D<. /:D9. §<:D5.
-- 8D04 8:9D9< /.<09< -0:- 9<-Df;
&+ - o/ DD09  $89D/< <0D-/ /8DO0: 899D</
< 8 805-  8LDh<. <gD;/ 1;1p0; :050;.
5 ' # 08 :D89 - 0O<< 5;P08 /$D8; :--0P-9
[ &+ - 0 8089  8//po/ 5-D80 /D<< :9%D.5
/I &+ 0 0< 9D</  8.<D.8 ;.D-0 1.D;8 ;.[D55
/- L% ! 00 8D9; 8:9D§: /./D<P /8D/ :8 ;DO<
0 [@% & 9DB;
/8 [1 #) a# 9 900/ 5-9p00 /;8D-: o;p./ <505 <
/9 05 :D:- 989D/5 <-D09 /0D5% 85:D/ ;
/: -- OD5B  0980:5 5.D.- /:D9. 9:5DB9
/; ' # 0- 8D:< | 90-D8: [ //0D;; /:D:8 98: D;-
/< &+ 8 0- 9D/ 1-D.5 L5D<- /D.- J:pi<
3 )" 7 1%& 6
1
@ 69 & &
& |# L 1 G L < C; 1<, < C;
/ 1# - /ID;8 ;-/D9; :/D8: -:D;- -<:D 5.
- 4 & 0d [-DO0  5//DY. ,0D30 -,D}- 0/:D-§
0 &+ |/ 0- /ID.9  <-5p;/ ;9D.5 -9P50 8..[D55
8 "y - //ID/I0| <5<D9p <.D;p 08009: 8/0DB5
9 &+ / 0- .D5/
-- <D8: 98.D; :0D5 -8D9< 08-D95
&+ - o/ D58 /./%D;/ <9D8. 0-D<5 0<5D88
< 8 <p:< 9:8p8/ 9D.- -0p9- 0:.0p0:
5 " # )8 1/ <00Ip/; ;90 -89/ -,:8D
[ &+ - 0 <0;0 9;5P8. ::[pO; -9p/5 089p5;
/I &+ O 0< -D/9  ///|D8: 5/D5; -5D8/ 888D-5
- L% ! 00 ;D.9 ..:DO0. <:D.. /<DO; 0<; D-.
0 |@% & /- <00D}9 :5D8< 0-D; 8..DJ9
/8 |1 #) a# 9 505/ <9 ::09: 0.00;9 88/0):0
/9 05 //D08 [ 50;D<: <-D;. -8D.9 889D /;
I - ;D/;
/; ' # 0- 5D< ;-.D.9 ;0D8; --D9. 0:0D5 /
/< |&+ 8 0- /D<- __ <[,D-- :pD/8 19D58 8B.D.8




I,

4 ) " 7 % & 6 1
@ 69 & &
& [# L 1 G i < C; 1<, 1< C;
/ 1# ' - :D-- 080D;8 99D- /-D;0 0.8D/
- 4 & 0Q ;D.§
0 &+ |/ 0- [[P8< 0g:D</ 95D:5 -D.5 -:8D:<
8 t#" - <D-H 090Df- 8-0:< /onp:/ --D-;
9 &+ / 0- :D-: -J<D. <D.0 ;D88 40.D50
-- :D-/ | -9:D. 8/D0- /ID:: -0<D.:
; &+ - o/ DD85 -.D-/ 0<D00 /.D00 D9/D.9
< " 8 8: -9/0).. 98[p9< /.p8: -5:0):.
5 " # 08 90):< 0--ID<. 9:P<0 bD85 0]-D00
[ &t - 0 80/, -:Dif :0D%: //D 0-5D8/
/Il &+ 0O 0< :DO< $59D8: ;D /0D.8 J:0D:<
/- L% ! 00 9D/5 -/8D0 8/D0L :D9 -5:D
0 |[@% & 9 -8/D}- 8<0-8 50)-< 009D<0
/8 |11 #) a# 9 005-
9 | 05 :Di< 0--D:: 8<DO0. <D-; 0<.D.8
/: ) -- 8D8 D3 9/D.9 /.D95 0<.D/5
/; " # 0- :D8 0/9D/5 85D-9 5D<9 0/<D/
/< |&+ 8 0- :D9: g.5D<: :-D8< /0D./ /$:D.8
) " 4
@ ) . &
& # L . G 5
/ 1# - 8:D9 .098
- 4 & 0Q 98DD; D05
0 &+ |/ 0- 88D:.< .D09
8 g - 8-D-- .0/
9 &+ / 0- D0/D5:
-- 05D0P P0o<
; &+ - o/ 0D-8 .D99
< " 8 80DO0- .D:/
5 " # 08 0<p</ .DO;
/&t -0 0;b/< .D80
/I &+ O 0< /D:: .D80
- 1% ! 00 8<D:( .p8/
0 |@%& 800 .DO<
/8 |1 #) a# 9 8-0)5- .D80
/9 | 05 98D9 .080
/: " -- 09D%- D8-
/; " # 0- 89D;8 .D(Q<
/< &+ 8 0- 9.D:8 .DO;




/I<

%1

) " =" % 4
@ ), &
& | s 1 G ;
/ 1# ' - -0D59 .0/,
- 4 & 00 -<D8< .O-
0 &+ |/ 0- -0D:/ .D-
8 "#" - -:D/- .D{9
9 &+ / 0- -:D5:
-- -/D;0 .Dt8
; &+ - 0/ 19D05 .D-9
< " 8 --D5: .D00
5 " # 08 -<[p9: .D-0
/. &+ - 0 -8085 .D-8
Il 1&+ 0 0< -8D0- .D-;
- L% ! 00 -,D8: .Dr8
0 @2 & - -0D50 .D-0
/18 |1 #) a# 9 --D.9 .D-:
/9 | 05 -,D9: .D-
/: " -- /<D¥5 .D--
!, " # 0- -;D-- .D-/
/< &+ 8 0- -0D.0 .D-
) " 4& 1
7
@ ) . &
& L 1 G ;
/ 1# - /-DO: .D§;
- 4 & 0Q /-D8 .b8/
0 &+ |/ 0- /-D9- .D8-
8 H" - //D:- .D§;
9 &+ / 0-
-- <D9( D9/
; &+ - o/ D;. .D99
< " 8 /.D}j0 D05
5 " # 08 //D,; D89
/. &+ - 0 //D]0 D85
1l &+ O 0< /8D; .D88
- 1% ! 00 5D;0 .D9-
0 |@%& /0D|8 D85
/8 |1 #) a# 9 /00.; D05
/9 | 05 /-D5: .D8D
I " - <D} D88
/; " # 0- 5D;; .D8k
/< &+ 8 0- /D-8 .DO/




115

%' ) " 4& 7
@ ), &
& Y . G ;
/ 1# - 9D</ .ID-
- 4 & 0( ;D< D.<
0 &+ |/ 0- 9D5 .D/l
8 H#" - 8D5| pD.8
9 &+ / 0- 8D58
-- 8D04 D/
; &+ - 0/ BD/- .D.5
< 8 80)5- .D/
5 ' # 08 D .D//
/. &+ - 0 89 .D/
/I |&+ 0O 0< :D85 .D/O
- L% ! 00 8D:§ D/
0 [@% & 9DB; .D/
/18 |1 #) a# 9 90<< .D.<
/9 05 :DO- .D.
/: -- 0D0B D.<
/; ' # 0- oD// .D.:
/< _[&+ 8 0- 9D0 .D.5
%W )" 4& 61
*
@ ), &
& Ll - G
/ 1# - /.D/0 .DQ5
- 4 & 0d /8DB .D8
0 &+ |/ 0- /.D-0 .D8/
8 #" - /.D;9 DB8
9 &+ / 0- 0D.0
-- <D0§ D88
; &+ - 0/ PDD9- .D9
< 8 ;DI D-<
5 ' # 08 //D90 .D05
/. &+ - 0 /00:; D-0
/I &+ 0 0< 9D/5 .D00
/- L% ! 00 5D-: .[p8<
0 [@% & /8D}5 | DO;
/18 11 #) a# 9 50:8 .D09
/9 05 /8D95 .Dg/
/: -- <D8 . DO:
/; ' # 0- <D9: .DD
/< &+ 8 0- .D;: .D-5




I-.

0 5 @, - DE

4 2,1+(1 B-.JE + ) % B-./-E
+ 0. BED & +A BED) " 5D</ X Y
BED 7 .D/ B E

& [ +A 2

7 BE"A & 2

cC B- EC B- / 5D</ XY C .D89

1 BE" & 2

C C5D</ XY .D89 C8D8/X

B E" 1 # # 2

C B E Cco. B8D8/ X 6. XE .D/ C/0-0




I-/

# #'# 3!

4'+ & %B/5:;E "R H #
F #%  ca4## )
880

1=& (,+= % &%D "'+ &% 1%D (N))=,%D ) 1=

( & %'%D) @"* %=%B-./[E*
R H # #

FI# = #
-8H /<9 /5/

4)& 3% B-./-E 4 #

+ % % % 9%( ! #
!
)R, ) '% % B/5:<E % F
$ D&

)R,)'% %  ()Q ,% 3% B/5<9E
# # # #
TH## # F /5<9H -.9H 09; 0;/

() %D ' *1%D +'@== %D '=,)* 3%D *)&=, @

# 2 # #H# "#
# #%3H% #=# /5<8H

1) %1%D 1() )'% %D @)( ' @% +% B-./-E *
# # 1 F# %
3#  -J/-H 5H:. <

SITQ &% $%  @( &=, *% B/S5.E # % (21
@ @1D c" D$ D # #HO0<

"= 1%B/5-E4# )
" 4 ! %,
M " /5;-H 5H 08 90<

= 1% B/5;8E 4 # ## )
& % #F )"F##F/5;8H
0..

#
/5;H  9H 800

% '%D
F #
%
##F-./H

# @ #

# O#
G# %3# #

% B/5<8E

/H-9;-9

/80H -:0



J--

4 &4'" ( $% $ +3$*%B/5;-E # G # #
F## # # ™ # % 3 H #"#
G# Fo% 4 # /5;-H 98H ;-5 ;08

4 )& % 3%D (,* 1% @%D 4) (, % 1%D $) )'&=, +% %D 1( )&3$() Q%D
4Q, D@ &&%WD +,)& %B/5<<E # F#
"# # #% 3% # = #
' /5<<H ‘H:;0<-

4),) (1 3% %D @ *)' % 4%D + "(& )% +% B/5:<E &
# o # %
34# [5:<H  /H90:0

H3 (% ),&)%3%BKB5E "# % 3 # #F
/55.H [;/H 119

4),3 (, %D) ,&)% 3%D I=$$ % B/5<:E  # HFE# #
#"H  %3% # #F/[5< H/85H <5
/.

4),3 (, %D* ( %D (7 &%D 4=&717Q* 4% %D 4=&  717Q* % %D

' $+& 3% '% B-..-E # #d #
e f%I# A# F $F ##F $ 2
# ¢ H( $F ##F-.-H JOOH 50/ 589
4),3 (, %D N(, &%D "' $+& 3% '% B/S59E " # #
# F%3# # #F /559H /<; B
$ OEH :-9 :00

53 (% ' $+&3%'%B/E5E #

# %+ #H#F + # ##F/55H J-H 1109 //88
N3 (, % ' $+& 3% '% B/S5<E "# #
d #o## # % 3# 4 H#F

/55<H/50H 8</ 858

4),3 (, %D Q)& '% %D $+& 3% '% B/55/E
# "#  %3# # #F/55H I;5H /-; [0:

4()' ,,+%B/S9E *# " 4 #
F & 4 % I
/59;:H 8:H:09 :;/



/-0

4 1= (%D *M+),4L+ &%D &I+ (),1)' '% 1% B-..9E | # # #
# # 2 F # $"
&#t # $ # % & F -.9H -<H
:00 :80
4=@, ,% % %D $,Q % 1%D4 = @% %D * @I * | % )%D
(@' (+1% @% B-..0E # "#
# G# # # #
> # "% G# # F -..0H :8H
09/ 09;
4LI+)+% = @%B/5<E) ? # $!
#& %' )

/5:<H /8:H -0 -<

4 '&*% % B-./-E & 2% (2 #
+ D5% # %!" "% D& ! D + # H/.00
" % 3% ,="(& &% +% B/5<5E " ## F #
#% 3# #"# G# F% 4 # /5<5H
JH /.. 1]
& , %3%D4 *)*%D 1'( (+3%DQ )& %D I= $)Q % % B-..;E
l# > # # "# # & # % $
[ # # -...H 98H ::: :5.
I 1, 1% %D +)1 , ,%1%D Q ='1% '% B/5;;E #
HHH #2 #" # F
% 3# # $SF ##F ' #FD
( I# $F ##F/5;:H -00H '-80 '-:/
[+) I+ + @%D 4)I*)' 1% *%D &$)* )% '%D =="+= @% %D
@))"), $% '% % B-../E) # # #
# " # F #
# # # % G# # F
-./H :-H /9:0/9;.
[+)' 1+ + @%D ))'&+=)* % &%D , @))"), $% '%D 4'))
% B-..I"E) # #"# # #
# # # % G# #

F -..I"H -H /<95 /<:8



/-8

IC(I(=)'% 3% 4 %) 4% )% B/5;9E  #
# FF F# %34# 3# &
<9- <90

| ) $%D*)$ 3% %D 4=,=) %D 4= ) Q $%D
x4+ 3% %B-./[E) # X #
## # %& L #
-.JH -OH-95-:-

1==$)''%'% (&= &% B/5.E #
# H##  F%34# 3 &

=@ % @% B/5<8E 4 # # H#H
%$F F /5<8H :8H /<5 /<;0

1= $))( 1%D'='(1=1%D4( ),=' & $ (=&

=F D D
# /I5:H :'H /80 /8<
I'=,*() % )% B/50:E #
# # [/50:H :8H /0 /<:

)YI' +=+% %D (,=,)=3%D 4=1 &% '% B/558
HH# # " # %
/558H /;:H /99 /95

) 3% %D )) % 1%D) =, @) &'% % B/55.E (G
# O #H%(21 = # %@
" D$ D # #H9/50;.

(,3%D* ) %D4))%D ( %D "(1)'%

l# H # #
## % $# # HFE &#
& A4D4## & /5;-H /<.H -50 0/9
'+, % B/5--E " H# 4 1
"8 % I ##

/5--H 5:H 0590

1) %1%D Y& % 3%D 4)' +%D 4=")) % 3%
BIS;E # # # # F
/5::H :5H -8< -9-

/5:9H 9:B:EH

N (, %D
i
#F

#%
/5;.H 9-H/

% B/5;:E
% 3 (

# %

E #" 2

@1D c

1% 1% B/5;-E
#
F# ##%

%

D4()Q % 3%

% )4&



/-9

)@'& % % @%B/58E "## F F #
#%3# # #F/58H <.H/8; /9-
)11 ($% &%D + ,7(,*)' )% 4%D &I+),* '% *% B/5<<E N # #
# 2 H## F #
# #F F# "oy # #
I5<<H---H -/; -=;
)*&(=1 )%D )*&(=1 %D Q=1 % B-..8E 4 ##
# o# # " # #
%' ##F( # -.8H -8H 0:< 0:5
) (= % +% B/5:9E & # # # %
A##  # 1" S #HHE & # F/59H 8.H
05- 8-/

) *=&% $% =1) *% 1% B/55.E
HH# # # "# #
#% /55.H /.H 8-. 80:

) ,1%)%B/50E , # #
)> F3# /50H 9H /8/ /85

, %D &' *%D ' *& % 3%D ++= +% *% B/55
# oI F o (((1# |
# %) ( # /55H

),@(1* &%D +7) , 4%D '()Q 1% B-..-E
# % '
-.-H 8H/5

Y@)(, 3% B/558E % (2 # #+
3D # D4 @
1 ir:

Y@)(, 3%D *],(1 +% )%D @ (4 +% B/558E 4  ?
+  * 9%  3D# 4D 4
@ D4 H

'=@),$% 4),3 (, % B/559E  #
" g 4 #
%34 # #F/559H

##F
H#"H

%

D4 H

%(2 # #

> F#

/I<:B$ -EH 8/; 8-/



'0'% % |+' &+ )% *% B/5<<E # F

F # %& /5<<H
/<H /-; /100
171)'&), 1% &%D &( )' =, ,% %D 1"()"' % '% B/5 5<E) #
# # # "G# # # %
3 #) 4 ##F /55<H -/H 0/5; 0O-/.
1'0&+4) % % & % B/55-E * A? #
"HH# @ "0 4 # / 55-HO;H
- <
+ (,)& 3% % B/5<0E 4 # # #
# Fo% /5<0H 8-H :9-:98
+ $), % %D +==@(7 4% 1%D, 1) % % B/5;;E #
# H H#H # F% @ 3# #

/5::H /-;H 0:< O<-

+ ) %D+ )+%D+ )*%B-/E " $F %
1.%D " " D 3% D !
+'1),& % *($)&+%B-.8E) # # "
& # % & # -..8H 08H 9/0 998
+))& +% B/55.E 4 &! "% (2TF## D+ ##
## # o+ % # @D *#

D$ FD4 D+ " H8<9:

+)& +% B-...E 4 &! "% (2+ ## %+ +D& #
D M D*A H

+()4', % B/5:9E &F 1 # +# %& /5:9H /9.H
<

+( )4, % 1=&=@ 1% )% B-../E
# # @" %& D4 D
+ "D, Q#

+Q,)&'% =% Q *% %B/5<-E "# #
# F## %3# # 1 4##F/5<- H59H 0:5 O;;



(1) *4%)%B/58<E 4 &

# # 4 (%
) > H H##
"% B4 E /58 <H:H //0 /8.
($$=(=)%D, ($% 1%D $=& lI+(,( %D II(,,( %D ) '(,=
1% B/5<.E # ## D # D "# F
# "™ # # % 34# 3 # &

/5<.H :-H 9<0 95<

3=$$ (% B-./[E # ## "
# # + % % % %( !
# D
!
3=$$ (% )& &% B-.5E # ## "4 #
# # #O# % F I#
= # ##F-.5H ~-H //5 /-8

3U7& % *,,&$%B/S5 E+ # ##

#o## % & M # c
& &# /55 H H /10 /1<

3U7& % *, &$%B/G5"E+  # %+ * D
| D(

3U7& %D * (& %D4 (, 4% 3%D") Q %D 3'(,) , %D )+ = %D

4'7= % B/5<BbE # # # # F
# % G#H # # /5<5H [:H
00< 080

*,&$% 3U7& %B/SS/E+ # ##

## # #H%3M  # A 34
& F # [55/H ;0 H/9.;/9-9
“& %D *\& 1%D*\& % B-...E) & D
& & " % (2% + %
& $D*# 4D, +1D$ FD4 D+ " H55: /...
(%), % % 1") @%)%B/B5E # "
# O# %& M # C& & #

/55;H ;H:-::



/-<

*3) %B-.8E'# # #H#H #
# # %SF #' -..8H <8H:85
b<

*)&) *% +% 4() ,, +% B/59<E *# " &
4 4 | # #F %
| ' /59<H 85H /8- /<;

*17))%D =*+' @%D 1))'I*), @%D 4=&I+)' 1%D *=|+ 0b +%
306D +( 4)' 4%D* + +%D =& ) )%D ,)) &I+)* 1, &) +%D
)) &I4)* % B/5<E #  HHF# #
% #= # & F /5<:H /.9H
110 /-.

*=l+ &% ( ,, 4% B/559E ## "t 02
& # # % # #F
# /559H /::H 8:;:8:8

*==4 % 3% & )& %$%B-.-E #d" %
|# 4 # F $SF##F $ 2 #
c H( $F ##F-.-H /00H 5.95.5

$0) 1% %D, &1),& 4%D $()'' 1% )% B/5;;E ( # 4
 F ( F ((( # # 4
[# ' /5::H 9H -/ -5

#%

&) 3% % '&&) 3% %B/S5/E "# # #
##F2 # % cC& & #
c) /55H  -OH/O

7=,1%D1") ) &%D +=, 1% B/5<;E #
# %3 #' HH#F
/5<;H /8H 0:5 0;/

) 4) ) @% 4% B/55-E | # # G F%I
& # /55-H //H 900 9:<

) &% 4%D , * 3( %D = 7% $%D 7=4(7 %)%D I+ ,1 Q% @%D , *% ,%
B-.E " # #
# %l 4 #  -.H
J9H -8/ -8;



/-5

041+ +% 1%D ()" 3%D *],(1 +% )% B-..9E #

#
& 2% (2 # +
" I & $ *A +)D + 1D 0%D
) % %D & D& 18/ -/.
(,,) 3% B/5;-E 4 " %(2+
$ ## D4% (D82 + @D 4! D
l# +D1 )D+# 1D D # @D
+D'# D& 1ID& " 1D & D 4 D
+ " D, Q# H-890:<
(,,)3%B/5<-E4# 1F# #F 2 1 #
# %(2&# 4
+ 4 %1l# @D .# @D
D& H/;9-/8
1, &&=, &% $%D + ,&), $%D *3)' % B-.0E # #
# # F F % &
3 # c& &# -..0H /OH -// --0
+) % '(&I+Q % B/55-E$ # #
# # # # # G # %4 3&#
/55-H -:H ; /8
+ ) *%D* Q&) '%D ',*) 3%D 1' &+= +% B/55 5E & #
" # > #
# F F F# %7 I /555H
/-8H /.89 /.8<

& ==*% % % $% %D +* &% % % $% %D ,(

&+(=* 3% % %
$% %D &3( &% % % B/55-E°

# #
L @ + ## ) #) 2 |
"H#%l =# ¢ ' 3 F /55-H -<.H
-09 -8.
1)( Q1% %D 4 )& % 3%D 4),3 (, %D "' $+& 3% '% B/S5:E  #
# # ¥ H## #
"F G # %3# # #F/55:H

/<5B$ OEH 950



/0.

))'&+=)* % &%D 4=1)' % 3% % %D &I+ +' +% 1% B-../E #

## ### #
# # # # o ## >
# "% G# # F - IH :-H/9<9
/950
)*) +% 3% 4" |+ +% 3% B/5<-E & # # ##
& %(2&# 4 +
4 %1l# @D.,# @D D
&  H-590//
)'(N& % 3%  (, % +% B/5<.E F# #
# "# #% Y #

#F /5<.H 9:H<;/.:

(I+, +% B/5<8E "# &# & % &
&# # *A D4%/-D + '

(I+, +% B/5<: E = #H#HH " #2
"F "H# # (% #
% # 41 $ #H#F7 ## [/5<:H 9-H
9 <:
(I+, +% B/5<:"E = H# # " #2
"F "H# # (% # # HH#
F % # 41 $ ##F7 ## [5<"H
9-H <; 5<
(I+, +% B/5<;E # G "F "H#
# % ( # = # /5<:H /IH
19; [:-
(1" 3%D & =,( )%D * && $% +%D &+ + ' '% B-..8E #
F# G# # % F I#
= # ##F-.8H /:H <- 5.
() %)%D) ,&+% )%D I+'(&),&), 1% 1% B/5;5 E % (2
V #F# # % )D) +)DI 1ID

& D$ H-:/-:-H09< 0:9

() %)%D) ,&+% )%D I+'(&),&), 1% 1% B/5;5" E &
. % (2 V #F# #% )D ) +)D
| 1ID& D$ H 5;5 558



10/

=+' @% B/5<E * & D&
(2& H# # %4%/52% #
4 % # @D& 1D )D &
4 D+ " H
==") %3% )4) R %B/5<E >
# # #" # FOQo3# #
[:0/:5
=&)'3% B-./.E4 # 4
) "# "+ D* * %
( ! # D
!
(+% B/5<0E$# # F # #
4 # &# F # /5<0H /IH :/0 :--
I+ (1 @%B-../E4# % -%
D4 Xo "
, B-.9E # # % ( #
F1# # # D7! D(
Q#
(%) '%D &I+ )" %D &)()"))%D 4]+) 1% B-..8
(2 " # + 4 8,
& # D)# I %, D&
8%D D$ FD & H -8/ -:

0 &), 1%D & =) &% %D &I+ 7 *% &%D + 44" %D

B-..0E # # # # #
% GH#t # F
!
=GC% ') %+%B/S<E4# #

% (24 4# # & &F

# D c¢c " D$ D$H<;/.
=V4'(), % B/55;E & HO# #
3 # c& &# [55;H

F

#F/5<;H /90H

%

+ @*(,& % %
"# #
-..0H :8H:.5

% +D

% &
‘H99:/



/0-

=%  QU%D 1='&*(3% $%D (= $% 1% B/5<; E ) # # #
# # # # #
# #%3 #=# ' 5<; H 9H -0/
-8/

=* QD 1='8&*(3% $%D ,*% %D (=$%I%B/5< "E4# D
## D "# F # # % 3#
#=# ' [5<'H OH :. i<

$"Q % % %D4')& 1% ' % 1%DI'(1 % &%B/5< E 1# # #

& YHHIH# ! I#

## $# " #" ! &

" H# $#  %I#H # HF
&# F# # #%& AD4## & /5 ;<H -.0HO0.9
0-/

$"Q % % %D I'(1 % &%D 4')&1% '% 1% B/5,<" E #

# o+ 2 & F# I#

)y " HH#H %S ##
HE &# F# # #%& A4D4H#H# & /5;<"H  -.0H
-50 0.0

$ )&=, *,) 3% 1%D (' +)% I%D 1== &+($ % )%D $"Q % % %

B/55; E #
#H OH#H# # # # %
F3# /55 H :9H 05 88
$ )&=,*,)3%I1%D$"Q % % %D 1==&+($ %) %D (' +)% 1%
B/55;"E) #
# ## > # #%
, 7 F3# [/55"H 89H /09 /05
$ @) & %B/5.E) # 1" ) ?
' & "% #F

)"F##F /5. H /-IH 8;<9/9

$))'&), @%D 4=4* %D &)(, %D ( ,,4%B-...E At F#
# # (G # # #
# #% = # & -.H HI<

/:8



/00

$))'&), @%D +=+ ,, 1%D $ ) %D &=*=& %D 7,=$
%D ( , 4%B-.8E& # "
#% #H=# & F
_0’ -8-

$))'&), @%D &)(, %D ( ,, 4% B/S55E 4 ##
# o H#H% #= #
/555H //5H 0;/ 0:9

$=)7)%B/5S0<E # 4 #
1 % 7= # /50<H 'H -/- -08
$'=) 3% +% 4% B/5;/E & # # G
F'# /5/H <5H 80; ¢

$  1%D ($3= (=)%D $=& II+(,( % B/5;:E
# % G# #
/5;:H 8H /89 /9.

$) %D $))&), @% 3%D ), )(,'%D ( ,, 4%,

# # # #
# % & 3#
& &# -.9H /9H -/ ---
", () %B/<<5E gg F g
hg > V ## D& FD$ H

)& &% 1%D ), 1% %D | )&=, 4% B-.5E "#
#H#F H% & M #
& &# -.5H /5H 8:. 8;<

)& &% 1%D @ 11)
1% %D | )'&=, 4%D + 1+)& 1% )% B-..5"E ( ##
#H# # #%= #
-.5"H [(H-;:-5

")&) &% B/559E

! # D 4

'0) &+)() 4%
# # %
& D+

@) &I+ % B-./.E % (
D@ D/<%
' H /<l -5<

%D$ &),
# #
-.8H /-8H

F#

1F# %

H#

%B-.9E #
#
# c

#G % (2

% %D *)" 4% 1%D $'=4)' 3%D 1) Q)% I%D ),

#
I

% % (

2'#



/08

'0)& %3% &I+ +' +%I1%B/5<-E F
# # ##F # #

#G D

# %3# #HA4# /5<-H /9H :/5 :-.

'0)& %3%D , ), 4=1)" % 3%D 3,&), % =%
+9% 1% B/55:E ( H# # # # #
# # "# # %)>
/55:H -<H /-: /0-

'=8 1) &%D 1 ' $%D Q+) $= &), $%D ,))'1 '

%D 1, &&=, &% $% B-..-E # #
# # #
% & T c&
-.-H [-H5.5<

' ( %D $+& 3% '%D 4),3 (, % B/559E &

# OHHF# # ##
#%3# #=# '  [559H
& ==, % %B-.<E4 D
& 206 (2 # |
1F +D1 D-%D D) D
& ==, % %B-.<E, F %(2 # !

& ## D1F +D1 D) D& HO98:;

&l+,)() +% B/59E7 & & #
)"F##F/59:H  //5H 80/ 89:

&)()))»n "H@)(, 3% B-..8E i
" # + 4 /4
, D& D& )D<%D
&  H88:885H 895 8:8

&+ @(I* '% )% B/55.E) F #
# # %3 #
$F ##F/55.H :<H/.00/.8.

&(=,8), )% 4%D * (1 ' +%D 4=3&), = )' % B/55
# D
O % # # %3 #
/559H /OH -5/ -59

D &l+ +'

F 3#

*0/6D *3 )’
#
#

& #

/OH 9<9 950

%& ## D
& H/5--I<

%
999

% #F

2% (2
%
D$ FD

# 2

9E

&# &



/09

&(,=@ 7 %B-..E4 % (2+ ##
D M D*A H8:..85
& +' % B/5<.E 2 &#
# /5< % /5<.H
( ,,4%B-.0E& % (2 #
4 %'" D* DO0%!" "
D& H /8< /-
( ,,4% *=I+&% B/559E #
1 % & # & # /559H
( ,,4% *= & (% B/550E"
# " 0p = = #
## [550H QH /. 11l
( ,4% += &@%B/5<-E # F
! ) %= #9%$ [5<-H
A= (, (% ) (& %B/59E  F#
" HHHE  H# H

/5:9H 8:H0:50:0

1+, % 1% @% 4% B/599E I# # #
# # 1 F# % ' /599H
((*%B/5E ) # #
# % & 3 #9$
& F + & F/5:H

( (* % B/5:

-/ --

=1) *% 1%
#

S5E & $# #
% = #

*==4 % 3% B/5<5E &
H%(  #

| 4##F/5<5H //9H -:;-50

IH 18/ /8;

# IF##F

%+ +D& #

% F
<O0H 05 8/

#
5H 88D9.

[-H 5/. 5/,

% $F

=:H 009

# &F
/5:5H 8.H

=1) *% 1%D &, Q 3% %D $=1\,Q 1%D '=44(,& 3% '% B/558E

"#

# % 4 ##F /558H

18H I:/I:5



/0:

@@ +%B-/-E A D+ #

@ (4 +%D @(*),& +%D L,&) @% B-..9E
& ? & 2 % (2
# + D4 0* F D +
+# %, 'D& D& )D8%D
D$ FD& H<//-D-.0-/<

@ *)' % 4%D + "(& )% +%D 4),) (I 3% % B/5:8E &

# #2 F
F% ) 44# ) [5:8H -H 0/ 0<
@ *)$%D & 7+%1%D'4(,) %B/5;EI #
% (% 4 # # # # #
# %3 #H4# ' / 5:H /H:/:;

@), % 9$))&), @wB-...E4#
% " # #% ?c &
-.;H 9H//9/-0

@)(,& 4 '% +)'7+%B/55.E1

4 & # d
" %) # 3% #  /55.H I'H9 98
@) ) '%B-...E “HH O H#H B
I #o# # % # # #
$ ## F% ‘HF FI# D E# # #
# #
@(+) *% +)7=1 %B/5;8E, # 4
# % @ /5;8H -9H <-; <0/

@( ( & &% 4%D @( &=, % %D Q)& 3%D $)I*+ *% D$Q,)'% 1%

B-.<E # #F # #
# "# 2 F#
Bl E%3# # #F-.<H -/OH 0,0 0<-

@==&% % Q%D '( ) % %D () %D &,)& % % D1=)7 % %D
*&% 1%D 1'(, &% '%D *)&=, @% +% B/5<.E 4 #
4 # $# # & # d # )
#) # ) # %I# '
/5<.H ;H/;; /<0



/0;

@== % =%D I==*) $% +%D 1== &+($ % )% B/5<<E #
"# # # #
# HHEF# # % G# # #
/5<<H [:H /90 /9<

74'= =@8&*( %D 1 3(&(, &%D 1'=)I*( 3% B/5<.E #
# # # # # # # #
# %3# # #FI/5 <.H/0.H :5;
.9
7&I1+M4(7 % B-.9E # # & 4 %

= # -.9H 08H 9/: 9-9



" H# + 3 % #% % & ' !
L D G I
+ # 4 "
7 # %
&% ! I
## "o
| + " 4 #u $
$ # ( D+ &%+ + +%* %
A? ) D #7 1
| & " n A
" %
! + G D " # I A
! A $ # + %
* | #
*# # # 1 "



