TU

Grazm
Graz University of Technology

Hit
$% &% &
I

# $% &
C )

* 0 + ,
I

# $% &












n

n

, %1 -- #
-.2200..3
&t "
4
5 6 + -
I(!
*
6 9* 8-

%

%

-2.220.3







TU

Grazm
Graz University of Technology

(
g
g "
(
("
&
$
D v o
!
- _('
- #
I %
1

) * *(* "*$ ||
; $ 20

(%3.2.1 "

) @>/ A.B /2C 3=/%C002
9) @>/ A.B 12C 3=/%>2?7?

&;) ..323// )( <=>==707?
" 0>.<0.23
! n
H#it
5 11}
1 - D
* 4
5 - & -
L *
- #
F
( m L}
" &
( - *
" " " *%
! ' $ 7







TU

Grazm
Graz University of Technology

% "+ 1"
# *
D " 4 - -
7 It 1%
7__ n
-4 '
2 5 " |-
0 I *# * )
[ A-& " |
/& 5 I %
x 78] * +
> (et (-
( (- - .
!ll
8 n
11} mn * -
1T % . $ 1] (
( - ( K>
9 (8
0 0
/2C 3=/ C00.
- L "

&
-7
!
%
)
&l
*
(I
*

) * *(* g n

; $ 20
(%3.2.1 "

) @>/ A.B /2C 3=/%C002
9) @>/ A.B 12C 3=/%>2?7?

&;) ..323// )( <=>==707?

*% 1

-+ Al "B

12C 3=/ C=0/
L n







33 <C(

##

, " (8
0.2<%0.2=



%0+

n * '8
* 8
+' 8 9* -
- 8 QM
*k 8 HM
*% 8
!
8 ! -
- ! ! - * -
% 8
*k 8- -
_ *
8 1 1
_* 8 - - -
' - 8
*  _ 1 *
_ ’* - - -
8 * '
>%2.P
1 * *
E 8 b8
*

'l
- 8 !
' 8
( ' %: 8 '
1 Q '
9- K
* %
- ( -* ! "
* % xx gl
- - 8
8 ' * *  _
8 -
* 8 "
" 0.2<%0.2=
*% Q *
_ _ *
8 1
B _ L
8
* 1









| Kk ok gk dek ok ok gk ok ok ek ok ok ek Robobk ok ok ok ok ok ok ok ok ok ok ok ok kok ok ok o Fokok Kkok gk dok Kk kokdokdkokdokkokk
96+“+ ! " kkkkkkkkkkkkkkkkkkkkkkkkkhidhkkkkkhkkhkkkhkhhkkkhhkkkkhkkkhhkkkkhkkkikdikiiikikikihikikkkkkkkkkkkkkkkkkkkk

+11 HHIEFEAFRFFEAFEIEAIEA KR AIREAREA KA AAFEAFEAFEA I AAA AL Sk kdk ok kkk gk ko kokk ok ko ko
e ek ke e oo ook koo ok o ok ok ok Sk ok ok ek ko ok ko ok

96+ 1]

& | "EkEkRkkkkkk kR k Rk Rk kR ok ko

22 -
20 "
2/ ( (

kkkkkkkkkkkkkkkkkikhkkhkkkk

kkkkkkkkkkkkkkkkkkkkk

0
/

>

*kkkk*k

02 &
00 & -

002 ( - &

0/ & G

0> GK H
0>2
0>0

0>/, * &

0>>

0>< 8

0>C

0>= #

/2 (

/0

/0/ *
/11 #
/> ( 4
%
>2 1 *#

>22 + "

*kkkkkk

*kkkkkk

(H

*kkkk*k

*kkkkkk

+ '88 -A&+tBA4

kkkkkkkkkkkkkkkkkkkkkhkkkkk

*kkkkkk

A& 17

*kkkkkk * dcdk Aok

0.2>B)

S 0.2CB

*Hkkk

<
C

2>

2<

2C
23

*kkkkkk

*kkk /

*kkkkkk

*kkkkkk

*kkkkkk *kkk*k

IC
/IC
13
>,
>>

>>

>=

>7?

kkkhkkkkhkkkkhkhkkhkhkkhkhkkhkhhkhhkhkhhkkkkkkkkkhkkkhkhkrkhkhkhhkhkhkhhkkhkkrkkkiddddhikidhihhhk kkkkkhkhkkkkkkkkhkkk 2 3



>0 & : <>
>02 E <=
>00 ! * Co
>0/ Cc>

>0> + C=
| 4 ## "0 4] Fkekkbkkbkkbk kR ko Tk kR kAR Rk Rk kA kA kR kR ok ok AR A Ak hkok
<2 D -- =2

<0 4 % " =0
</ " | =0

5 6 kkkkkkkkkkkkkkkkkkkkkkx *kkkkhkhkkhhhhhhhhhhhhhhhhhhhhhhiiirx ek kkkkkkkkkkkk x32
3 % " okkkkkkkkhkkhkhkhkhk *kkkkkkkkkkkkx *kkkkkkkkkkkkkkkkkkkx ek kkkkkkkkkkkk xnxnn33
— * + " —_

=> + 3C



Yort+1 "

( 2 (

( 0(
0.2/62> A&
( /&

( > (

(

( c,u
( = %
. -BAB

~ A~~~

(20 )
(2
( 2
N &
(2
N &
( 2c(
N &

23
2?7
0.
02 *

o *
0> U*
O<( *
oC
0=;
03 &
- A
0? &
/.1
2
I0E

e T e S B N e T N N e e N N N

( II'E
( I>E

2=+ *

*

&)

A& -
E ' M AV?>>BJ
- % A- 023
A&
0..7B
- A&
0..?B
A&
0..7B
P A
* AU* _*
1 AU* =¥
1 * |
177 $ AU* -*

00177 $ * |

u* AU*

* o

UN AV>3<>
177 % -

0B 23.227?A B O<.

)+

#

--D - #
)
,AV</C/B
,AV2>C>B

A %* BTM
2.B

" 0.23B
0.27B

1 S - 02

AB

E2.622  E22620 AE
' .& " GM
- #& 02= >B
)E |
B
- T&

- T&
- T&
I "B
0.27B
0.27B

0.27B

-*0.27B

AV2<02B
-& -
22?7A B

( )

AV033>/BT 1
AV?>>/BT U*

?B

AD

</

2?

0.23B/0

,AV2?<3.B /<

<3

22
22

02

00

12

/>

/3

1?

>2
>2
>2
>0
>0
>/

>/

>>
><
>3
>?

<2

<>
<<

<C

<?



( I<E , AV/[.?<B AV20=?BT177 $ C.

<C " TU* 33

( IC; N E A@B AV=2?3B" -
AV=22BT177 $ C2
( I=; N E A%B AV<<?2B" -
AVC>>>BT177 $ Co
( /3K - A V033>/B T 1 Co
( 17K - T U* AV?C/CB C/
( > K - T177 $ AV/>=C<B C>
( >2177 %) A@B AVC>>?B , " AV2=/=B C<
( >0177  $) A%B AV<C=2B , " AV2/<OB C<
( >/ 1) A@B AV2>?732B ,
AV0?.<B CcC
( >> 1) A%B AV2/3C0B , "
A V0<>0B CcC
( >< U* ) A@B A V<3/=B , "
AV>??7B C=
( >C U* ) A%B AVCC=.B , "
AV=C<B C=
( >=177 $)( " UN -&
, E A@B) ; A VC>>?B ,AV2=>/BJ A%B) ; AV<C=2B
A V2/<0B C3
( >3 1) " UN -&
, E A@B) ; A Vv2>?32B , AV0?.<BJ A%B) ; AV2/3C0OB
,AV0<>0B C?
( >? U* y( " U N -&

, E A@B) AV>2B  , AV>??BJ A%B) ; AV<//<B
, AV=C<B =
( <. & -& -
+ - A * 0B23.22?A B 0O<. 22?A B 3.
( <2& -& -
+ - A * O0B22.02?A B 2<. 02?A B 32
( <0 & -& -
+- A * [/B03.02?A B .2. /12?2 A B 3/
( </ ,%( 8 T 1 =
( <> LT 1 =
( << ,%( 8 " TU* 33
(



+ 11

2 -

ol # Al 0.=

/ - 1 AU 0

>4 C4

<4 '

cC+" TO *

=(' +" A * OB

3D -  %(' + " 6

2(" -

2. ( ,AV</C/B "

22 ( JAV2>C>B "

20 ( AV20=?B" -
177 $ C2

2/ ( ,AV20=2.B"

2>+ " T2 *

2<+ " TO *

2C+ " T/ *

2=(* + " A * 0B

23(* +" A * 0B

22(" +" A * /B

0.(" -

02 (" -

00 (' -

o/ ,%( 8 'T177 0 $

0> CT177 0%

2<B
23B
_ *
(l n
A
*  0T177

AV033>/BN E
AV?>>/BN E

AV2/<>>BN E

177

AV20=?.BN E
( ] n
( 1 n
( ] n
* 0
*
* >

$ AV0222?7B

oC

I
><

<0

30

3/

3>
3<
3<
3C
3C



(#"

%+

(
(
*
4 S 14
8

.U
I 8 - -
I K 8 -
! ;
! 8 -
| 49 -

*
8

1 n

(
.
U # D --
M 1
* *
&



(#






1" & " Y27=
* U
# & A &
& -1
' < F )
H # & "
7% *
n & n )
) -* = - $
$ A B # $ -7
N
& " N "
& * -
+- 1 4- -
E * - "' D G
I mooomom "
" " I %
(" & #' !
" *m
+ , - n
) n - n
n i 0/0 n
0.= >B
' ' G
-1 - 7 (
( 1 ) ; n
"ok
( *
I -
A - B - '
) &
4" " F -
N "t G -
(** A(**B ! N , "
+ " ko
2U # D -- 4

2%

- D
‘5 6D "
L} & L}
I -
(" K™
n 1 ;
7 - &
& &
H # =)
"H# % &
1 & mn (
& *
% (
%
% / | .-
" ) %0 A+
( H * D
* " F
"7 & -
- 4 : 7
4 - F
X
* Il_ 1 1
H L} mn
_ %
*x 0 - o %
B ' # -



7% - -+ ! -F 0.2<
' - /I.P - - *
E 0.0< C.P - * - [/ID 8 °A0.23B '
0.0< 9* 2=<D 8
4 D "# $ +
" , # A, I *S;8 0.23B
& " ' ! & * # -
& $ # & * ' U #
$ - -7 7 M
- o %& "
- - # 5
5 * ' - -
1 ( 1 '
# ' o
- ' 7 UN G H
- " * '
T
( - ' , " #
& * - SR ¢ & %
tox 7 # (° ' - 7
# (' - %
- D : [ #
- D D - -
& — - D " D " *
4 - 1 # - 4
" & # N # D ; ' '
7 & * ;
' $ - 1 "
$ 17$ - "& 4 ;
- $ - #
| # - : ' #o
Cog :
E 6D - - 7 - '
K - 4 R AK
( # B ' I -7 4 -
I ""-1D ' # 7 u - o
- UN A '# B K
g* " ' ' ;
4 ' - A& -

02D Vv2201v2 028



s - o
U " "4 A" ; * B
! ' , - ! '
1" # 5 %D %( - (K;%!' A( - K-
. B# N 7 #1"
# # ' * " Y-#
1 # * # '
D " 7 "
-& - -1D '
4 7 : . s e
+ * _ ' " - _
g7 ! % K" o+ 8
- ; * #$ - -
& :
D " - ) ‘ ’
A; & - B' * " -# 4 %'
| x %# D . L (%
%! % # ' 4' (' 7 " #H
# * * * K " ** ! ' l % * ]
1 : + _ 1# 1
! (* K "™ %%
YH
) "
1 _ ( n
' )
5 " I !
| *# L x ) # #
P A-& o % B
& 5 | % )y D
x 7§ % +
ST (- o 1
[ D - )
2 , " & # # &  *
* ' # *# X



0o - * (
" " & #
X
[ 4" 1 - # -
" n * 1
X
*0 % + % +
( 1* D '
- 4 -
tox K" # & * D "
* K" - E
; ( e
m ( # '
"oy _
$ (' *
1- - " & # ' D
) " (8 -
/ \ ( n %
Y
& *
Y& - Y
Y,6 6 va -
Y Y #
Y! %
N \ J
%ot+ ! "-%+l " T% + %+

I %




& * H - E " & ¢ '
& -7 - E
7 *N - (
| ( G nEH L #
& I " #
*_ ( | n
' -F 2333 4
4 2?2 F * 9 oo
' " & # "4 -
E ' < F ' ;o
1 7 ! 7
x 4 4 C.F - - '$
3 .
- A &B 4 2? F e
D ( " & #oo-
1D s Foe
7 ' = F # ' S A(
0.2?B * A (OB M "N -

2C
2>
2.
13
0<
>
2/ C
0< 27 23
E 4K 'U$ Z 4 U+K4 D4K ;( 4 4D ;14 4; +4;4 4D ;14 M 4;;4 |+
E 4K 14 (
mD $ m; = '% "% mM & [ ] &
%++! " . 0% | # | 8" 9% ! 1 :7; ) "
1-0<-2*9 "I* # # =.1-3= *-1:
%* A& - %( B &
& * _— & - - n
' - - -# & A& B2==+



/3 00. -
U 02>2?CC>E - E #
(8
- ' >0C-=E !
E 0C 3- E 2<0
CoO P I's$ A E B
A - -# & 0.2=B

X + " # " #

( E 4 ;

4 7% AL7 0.2>B)

" U 0.2

- ' $
- ( ;
2/ .
U A
n # 1
" 7%
K 17
* oM %
* " 17%
B 't A-6
" ( mn
AM K&B
7 (-  MK& ;
( D
i D
B ' pox
- * '
D' 7 -
D%& '
K
- B - : %

AM& KB A& 17



4" & N 19 #
D - ' -# ;- D
* " - -D - - <F
0.F -# 4 # D' 7
- * D —-— " * n 1 - # n
# " "7 - : Z-
A ( 4 B"# ' F 7% "
‘ ! u - " "
' %6U " # '
E -# Lo Al
- " 2?70B E $ - 4
4 ' - ! - '# ; "
+ T & # ALY 0.2>B)
$-)
& % %
u = & " & 8 - "
K" " &
- K
& #" co & ' *
& 8 - " & * : " H#
U ' A"- B# " " E oo
& - & 8 -A* -1D ;B
- & Al7 D7 E - S4- 0.2B
KR Opll" # & " "9
D & % # - i
7 " - - " $ -
$ - # A+ * B 4 '
-H# ' (
4 o ' $ - A'# -
'# B E ' ;"% ;%
A )
2 (" *" )% -A%# B’ % ('
*#
0 *r) & (' ' #
ANCEREDE NG :
1 # 1 %1 - A E -B -#



* - ' 1
& - & "4 o
E " - © - AE "B )
@ #! ? E E -
4 ' ( & -
$ (" $- -4 " ; %
I #1 ? A BE - Al&A+ B 0.2.B
44 %o v % " A"
- B & : ( - :
4 - )
$ -G " -6 H# " -( %
AE * B - & - - ( * A B
5 * $ -A*, utr™ # B
#) 2 & ' -
K A& A+ B 02B 4 # 1 #
' 1 K" i 1 %K " %&  AIK&B [2
' K" 7% 1 $ - -
E - T8 F 1K&
4 - - ! 7% - 1
o % % J K"
% % "
*0 + "A % B
- 4 % 4 " A& -
& & E - B # s
- # 7 #
4 t - # !
' _ ( "o A " B "
7k 4 - %
& #" " A& *)66- !
0.23B)
&0* T & 8 - *
8"." # E #
% Ja: 4 "



D % D A
E #
(" -7
# T
I ** A&
oo
1 !_
M BJ
%"+ | ?
& # J
" 6 ?
$
' 6
1
' &
$ R
( m *
- &
‘ (
N - *
( ('
( - "4
A
" 0.23B)
I+ " & +"
+ "?
& -
" &
-( #

% 0.0.B

/B
2B)

A (

0.22

?
AII

+

0.?

Ku

M(, EIM (1

n %

00 0/B

%

A&



%

' -1D&
*)66-

Al "
0.23B

n



e
artphon ik
S o Secrsor) SmartCountPlus
Sonstiges | MobiFIT
E LF-Datensc]
| MOTIOH
= |
[ mastacivd || Nemo-PHON[ PROVAMO | I ULTIMO |
Mobilfunkdaten VERMOBIL l SOMOBIL |
Konzept & DISCOVEF
Weiterentwicklung -
Mobilitatserhebung
Ostrreich
@ Osterreich unterwege - Publiatiol
AEIOU
B ooy umer] Loy |
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
I Sonstige | | @ \Milestone
%++! "0 ! " o# +! =.1-F:
# '? - E - %" 4
# &' - & 7
- E A B - - "
) - ) - # 1 8 % 1
* (- E %l - 4" %
49* 1 _ n 1
- e,
Zusétzliche Teilnehmerbefragung: "f //—"\\
unkomplizierte Beantwortung ’ % o
zusdtzlicher Fragen ,' 1
mittels Fragebogen ! ) ﬁ
L .
* g [
r’?‘ a3 ‘Webinterface-Karte
i 3% - 7 mit Echtzeit-Monitoring
i § = 57" 5
/ \‘ -
j | oy T 0%
U Automatische Erfassung v
- l: B\ von Wegen, Verkehrsmitteln | ® soo >>>>>> E
>>>>>> und Wegezwecken ' >>>>>> ® coo in Planuiz:;zf[ware
\ o= Sy
Eﬂ AlIT-Server:

CED

App einfach
aufs Smartphone laden
und anonym anmelden

’

%++1 "2 %+! I

7
£ Datenanalyse
und -auswertung

‘9

22

/

Bericht
mit Mobilitatskennzahlen




- - & * %* #"
D " " ( UL - (0 # ‘
& - N"# "
; "9):.1-0<.1-2? 7 '
F 2?77< CC?/C + ' ' # 0CP
A2= = + B 2?CC>E /3 00. o
o *  AE M ( ! B "
A($S  %( E * " # - """ B '
& %- + * 277<
E -+ # ' - &
D - " 4 ( (  -C -
H# ( $ ( & A&
- 8 0.2CB
1"# # ( [ *N  A- " 0.23B)
IH I 9 " - - ' 7- -
' ' 1 * # E '
" ' 7 ;O #
#1 1 7 - A K &B
%- ! 4" }
A& - B - -D N -
$ # & - & '
@&$C - I % -
E -7 & - "
- (> 4 -4 0" 4
# $ E ! . % "
" H# K - (" " H# E
' - GU% *% H - "
6 ( ' ' "
+ E + *
( " - G "% *
; - H - 4 % -
$% J A- "B " - *
& - % #" 4 o X ok

20



&$C 6 ' "4 & ) 4 -

( C$C( %1 "* + #
M " & ' M # -F
277< - # (-G H -

8 - , == B ! A4 (" E B
4 ! n

C%$C # 4 '80 N - - -
n 1 m & A . *
%! B" 4 ' e o
&

C$C 6 A M & - B "
A B" & M & A 1* 0>CB

)6 $C % (8 " " - -
D- - 1% -

E™ "H" S " - ' E "
& 8

%&;) A( 7* 4 GM "HB # 1 -

2/

I %



( 4 "% & -7 # GM
"'H o 4 " - 4 A;U&(UB D
& & - - M

- 4" ; a4 ok
& 4 " 1 % D

2 A@ B( K & + "

4 & - & # " («
- D " -$ R
4 - ;" H##
K """ -l " - , " "
1% ; " " -
D -- - * mon 8- (
; ' N 7- 5 "
4-7 ' 4" ! K AK B '
A 1 B o 8 -
AlB &- - & - - =. F # - D'
' ' # " ! & # F O
' # * " : _ *
! ' Y2.- " 4 4 * '
! 2.--7
- _% " _— _# , _ o
AW ] DB A B 7 -
_* # " * _
'# -- & " # 8
4-* " . # -
" N & " ' # 7
- 4 e -4+ A- -* 0.27B
- - E S
&  * * $; # K U *%
Al * B + U -
1 -& " '
" - 1'% * L ( Al 49 -B4
-W % - A49 * B ' -E E E
: -2?773 E ' # W % - ' -
- " * _% _kx n
7 ( W % - S -

2>

W%



' o109
- A %
- #
K L}
E8* A "
E* B-7
+ mn
n 4 1
1 & -
4
# 1 %!
* -
%
!
+ n
7 & "
% 7
25 (
N N
A B
6 -7
* *
&
4
( E -
( - -
1 -
S
L
48 * -
n # 1

%

% K
/.IB

2<

4 W% " o

N
+7 A " B "
* E momg
B : A* = J
4 " - - # 4
4 - | % "
K" - #
1 #
7 A (B
" _* 1
[ -
AL B -E -
- D " 7
* 0.2>B
- - %
| - - -
"L A B +
- 2972 1 (A
% : "8
m * %
- E '
B- - 7 K (
*
K" -
2., -
"E 0. K"
4"8 * 4 E 2.%
( " - o109
* . 0.2CB



-

- - K"
"M =<P # 2<%N
1.%N <P A
- . E 0.9%(*
C
U* * - - -
# ' * *
' ' % %;
#0"7 + K *,
- 'K *K
U* N - -K- " % N
- - -E G
1 # 1 L}
4" -t 9
*2% ()
'K N
7 n n 1
! ' . (8 %
4 -
- " ! " #
* " o
! " 8-
x " . 1uUU
2CB)
*
(' *
& 4
- & *
(" N
_ * v &
( #
D * * !

2C

A&

0.22



"% - ( A& # 0.2= B
-1 9 ( G * H " !
[ , 2. 7 -
* E oL | * - Y-
( 1 m n 1 1
> . 70 )
+7 I * )
# — : A* B '#
H T! * # -
#0 - &
( G - H '
* )4 ' -3 : *
w7 ( I - E N
E ( ;o # &
-7 I % * o -
* E . w( -
] ( X #
L} - : 1 1 n -
E mn
& "19G1G- !
+ - ' ' * mx -
* "*A3.%0.%; B - -
& - ' * - 0.P4 " 3.PE "
( ?2.%?%2A " B* - D - "
- * om 2P K" ?P - 6
- - I'$ - ?2.P 1 - Al 0.20B +
4 - 2P ( - A
# T - ; k::
* * - #
& *
& & 7 ' (O
- 4 - S B

GII



- #
S$ A - 4
* 0p ; 0.2=
# K 1
& A( -B 4
"o %E
x50 | IM" "' #9IM:9& !
&I n
& + '8 8 - #
1-- m m
)
$E 7
4" ( 1--
" "9.:? (
- 6 * (
-1 -7
; " ! e
_ A# *% B
" 9.:? 1--
; #o(* b '
# - 1 ( % AE B
1- " ;
(II
4 " - # &
- 27?. F - &
& 8 -
' - - A (-
!
F2%2 0 M9l
’ # ) G- e
" I % ' % #" 8-
- & A '

23

1-5:



A&

I % I %

b Location (m)

B - &
D --
7
( -
D _*
(B% "
8 -
(

& A
4 (
& -
D '&
I(?
4 ,%8 -' - +
(
# #
& "7
7 " -
( <
A
%++! "/ ¥ I( %
-D %E % -
2?7=."
D 20.
0... --
4
[ B
($ - & G
8 -7 &
8 - -9

"9% +

*% %! %

‘- H - &

*% %

' 9

2?

+=, "=N # =.1-0= *G:
( -F
" 9
8%( "# 4
* ( -1
A B -
A E
1%



4 & - * ! 2<..- 0O<
(" ' 2. 2...- 4 %, -7
D " - 8 # ' ' '
( <" D %E % -- ' (! ")
. - " F 7
! 1
n ( n II_ n n -
—- D * o 3 " -
U - $) ( _ -(
- - - ( "o+
n - ( mn n
|
«¢ " " ( _
& (" " -
D * A" 1D6B - (" "
& & -D %E % -- ("
" - -- . A" 1D6-B
(II 1
&H " ( 9Ll
+ - ' & : ' -
' ' $ 4 #
D $ 4 # " ' 4 # )
# ? # "N - "
"2 4 ' ; E *
E n
I ) E :
4 " ( A( %8 -B A" 4 (;(,B
@ +1? 4 K
) 4 I A , B -
E ( '
7 $ " & v
b " (
P - 9 % " T ("' $
7 n
7

#E



D"# , % "

% % - - !
4 # o, 4

! K & 7$ !
- F 2?2<>"# D D * - U
AUB - - U "
' ! # ,U u' "
& % # & ' N (
D' " (! " N
! (" !
" * ' - AE *S, ' 2?<>B
A& 2?73=B
X
Weg 4
f FCO
> t
Zeit
%++! "5 IC ! ! +
E ' .U - - 7
" 4" ! #
" 7 ! " - %
7~ U% # # " Al# O .20 C3B
K , 1# ( % o -
& ' ) *8 17% #

02



- : K - -
( & 7$ &
& n 1
- ' (
' A& 1# 0.20 3B
# #?
# %  %& 1 A& 1 0.> /B
- & ' | -& -
$ mn - -
AB 8 & AB ' AFB
Drei Phasen im Verkehr Fahrlinie eines Fahr-
(b) z zeugs ab 7:30
(a) Freier Synchronisierter
= Verkehr Verkehr 20 ~ Engstelle
=
i — 15
F 150, 8 v =,
3 75 S E 10
5 7:00 ‘ 16 °
é ' 7:30 ; //8 Engstelle . .
Zeit 07:00 07:30 08:00 08:30
Sich bewegender 830 0 - . .
breiter Stau Freier Verkehr Synchronisierter Sich bewegender
Verkehr breiter Stau
%++! "3( :
9:% " 94 #:
9+:( N 4 #+
AFB - - -
4 A" D% ( B + '
| AB'
-1 -7 # ST
$ 8 " A B ' '
Il -7 -7
R - - 1-- "#
; * 4 # - ""D
"o n " # n " _
( "2 + - S
D " N "
- A& % E - B
11} - LLIE"'3 I 11}
- U % - * ! +

00



4 7 " 1-- - -
] n "o - # " -
- %8 - -
1 ! '# 1 *
Co
- ! * 8 - * B A
* B A*
* B - # ' 4
7 - 4 $ A& * 0..<B
D I # ' A9B ™ -*
Al ; B 414 A4
; I 4 B! - 8 -B
‘ 7 ' # LA ;
- B+ oo
T w oo
4-* - $ + " 8 -
(# 2 4-7 - "
Y i * ,
" E # o= 7 7
- - 7 ' I #
"%, A 8 -T
, B (A ( B A& S 0.27B
(nmom 4 - !
w_ox " . %
n [ *#
. " ’ "
- : $ %
F26 1t (9
" -+ ;-
. & , 4 "
-7 ( A # - (!
E 7 - " '
" A 8" 0.2=B
- | - " " N
. * - ! ' % 7 (** ' ’ !

0/



E - - %
1 ;
7 "- kv
- 1 - S
- & - 7 E
5 1" (9
-1 o - -
' A %&
11} % 1
8 - K" $ -
Lot % #
4 - "
' NN
* N &4:;U A'80 B
4 - %
@
( N '
! & " .o
&' - A
- - " Y
%4 4 * %4
( B | *%
A 8B
" 4 & -
0 %( - $ %
! 1
M& - & K .
49 ' *
0.2=B)
2 "t M&6&% T
0 1 = - * T1 "
- B
/7 ( - TE

Mé&%

7 E  # ' -
' G+ * H
4 " # o (
N E  %6#
-1 9
B 1
8- - -
K" ' o
K" 8" K
D - - m
UU A DB "-D
11} # 11}
- # '
"B
+ * -
" E (A
" 8- %K --
%K - 0> !
1 # - L} -
mn * N m
1 -
s & -
4 A&
( mn
A % (

0>



> !
1 & -
7 D
o $ ;!
' * 1
' (
( # I (
E 1
( 4
- " & #
Bll _— n
: G" H
" I %
0..?' &
n & # 1
& m
(" ! /
. *
: N
A B -
"ok " Al
I A&
% I' I
, " H * -K "
" & H#
A-B " -
"7 1
; - K"
- ( '
* 7 A
; - K"
& #
I B "
(8 '
A* B '

-S a 0.2CB

'W%

o<

' *
' # D
' 4 7
B 7
4
! # K"
’%(** '
(** !
K™ D
* A&" B
N 1
! K" "
B D " -
K mn
K" - NE
HA" '"B 4
(** "1
# B -
(D"
1'% N o
%

#

%;

%(** G
1.%

(**
A+7 -

* %



8 - #
b - 4 (" %
* N ' (" I
Fo - # A B!
1 D -* K - - A& # 0.2= </B
4 ! - - +
( - * 7 * P "
- ‘7 - . : "
E 7 -
' 1
" b ( "1 A* % " -
- 4 3<. ! % *
1 A& 0.2CB)
+1 - #
# + + "
cO AO¢- B ; 1-
c/ Al ¢- B ; 1-
o D A B - '
D A B -
¢ " D # A B' '
*c " D # A B'
-9¢ ' +7 ' A-6 B
c ' A-6 B
- 0 6 -
c - 0 6 -
-9c7 9- +7
-c7 - +7
( - - 2. * - .
. :
) L # * A*l )" 8T
) 6 B( . Cx .
D- * " ( - )
& I 7
S g
6,8 B * + A B "
" Al V B

oC




AU

%

AE

*%

* %

0.2 0/? B)

Al

A4

E %8 -

%

%

# 1%)&

=.113

9, ++!

. O+ + (

+11

Hﬁxv n

%

9%

O g N0




03

- « d |C € |C
A B
( €|C|cC
A
# B
« « «
d |d|d d d |d
Al B
d |d|d d |d d |d|d d
AE B
¢ € |d|d|d|d]|d|d d |d|d d
@e# ( de " " "
8 - # A(- S
0.2CB)
1 ? -1 & A* B
- 1
B
- UN * 7 - 4
7
# ; -
( 9 ! ? + *
* : U -
K
? -*8
4 D -
A 8 B 4
4 # -* #
( | - -E-
# 4 D - ( - $
<1 ? - K--
; (K ;% -1D%
- (' ( -
(! & -7




00B

A33.T?>. -B ' -
4 N

+ ]
17* ' - AE - B

- *

UN



"ox

1* v - (

8 - N R -

% +

P t# "

Radargerat

* Geschwindigkeit mit Zeitstempel u. Fahrtrichtung
® Anzahl mit Zeitstempel u. Fahrtrichtung

Daten

¢ Geschwindigkeitsverteilung
* Ganglinien
* Anzahl Tag/Woche

_| Dauerzihlstelle KérdsistraRe

* Anzahl Fahrten pro Tag (Tageswerte)

* Wetter/ Sonnenstunden/ Temperatur/ Niederschlag
*| Bike Citizens Daten

* Tageswerte

® Ganglinie

* Geschwindigkeit

"F$

Yort+ |

Geschwindigkeit
aus Literatur

Radlédngen aus
Literatur

Aufstellposition

Validierung/
Filterkriterien

Handzahlung

Freizeitverkehr

Nutzergruppen
Kurierfahrten
% +
- [
- - | #H
- 7--
1 # , +
_ - ( _$ *%
"1 % *
' -# 4 --
| **% '
* + '



4
O*-*-
- (- # & * P "
; 60> ' # ( " & #
D " ' - " K - -
P " D ' *
$ : " - -
X % D #" ' # &
D , " "
4 v ( SRR #
' D - - &
7 D A& - B E
' - 1D - 7 5
- " # 1 ' N ' #
- - # 1* # $
X A ( ?B ( -1
- #" P -9 -
A" B ' ' - # & *
# - D A
' # M !
+-* 7 A %" I'" 0.23B # ' '
&' ; " & #

Yor+! "G ( # 9

2



"o

Al 7$B
4 0.23B

-4
( A

AO0.2=B # !

A

Ro ..

1 ) 234452342 "
%! " 1" 020 00B

A& ;
F " 0.2<
( 2,
A(

- 2.%2< f,

03B

* m E
#B E 0.2 1 2??C "
y L. HEE
-* . m
b
( -E 02 > -
K *
Wetterstation Graz Flughafen Wetterstation Graz Flughafen
Hichsttenperatur [°C] 08.11.2018 bis 28.62.2011 Héchsttenperatur [°C] 09.11.2011 bis 29.82,2812
uetterOnline UetterOnline
20 < i 20 20 - 20
18 H‘ - 18 18 18
16 = ! | = 16 16 = | 16
1 n [
14 = ‘0 \‘ v” =14 14 < ’ 14
12 oS- -l i1 }W\‘ - 12 12 o - H 12
10 \f-- -t - 1--9-% B W‘ - 10 10 o i 3 4f- | 10
8- AT 3 {111 Js= L 8 id ~ 1 ML s
X V1 oWt Il Jo I [ 1]
6 = -t I f T 64 [T N U W
ad - Lh-by Fo s 4 | 4 A ot a
2 d ““‘1‘ “ “K [NV 1 \ 'H ML 2 2 d \ \ ; i‘ L 5
0= Ly " ! + v e 0= i i - @
Ly b s T T Ll ! /
-2 o i =9 A el a2 -2 - |=—=—s-t -2
-4+ ! s T . =4 -4+ - S b -4
i J L)
-6 = / -6 -6 = - -6
15}
-8 L B D S SN B S BN BN S BEN S B =8 -8 T S S S S e T N e o e S e I -8
So So So So So So So So So So So So So So So So
14.11. 28,11, 12,12, 26,12, 89,81, 23,81, ©6.82., 20,82, 13,11, 27,11, 11,12, 25,12, ©8.81, 22,81, 05,82, 19,02,
mn n — — .
Yot+! "1 # TN 8-1<-= 8-<-.98 | = 1-F.




* o "4 & '
&' A" E B ' & '
* & &
# & % 7
9 # "
8"
E ™ 1 )" ( 6
6( 6 6 4 * 4
"o E (" :
-$ -17%  + 1 (e
- D - " - E D
'"E " # Yo D' " # A" ( B
1 - - | D # ;%1
-- ' ' 1
[ ! ’%(** ' 1
' D D # 7
* | # I oo
# ! : (** (- . !
[ | "
)
+00)# " "+ 9C 1-F:
"l & "
) # " 04 #it
9 < 9 <:P
2300< D ( N <.J
! *J *
- A" K™ I - - 00.
* ( B
& 0/. 1 N -6 N 0/.
/..J
-0.J *
- - 2.
&4 U D 2.. 9.. 1 TD
D J"
( (
0.. %.. & D " & # 1(
**G H
N - 1( 1( 1¢(

1




K [ ' : %(** !
1 _ 1 - (*'k
' ' , " # * % n
(C1 I * 1 H ' 1 1"l %
* E 6E 7 # # '
& m 1 mn
- -7 * E
4 ( -t- - A
/B -E I'$ E 7 ( 1 %
" # " # E ' K QM
T - - H A - - # & 0.2= 00 B 0? P
: " - E C3--& )
( * "0p % ( " AOP B - E
/. -
4 * 4 Al? P B - E
0C -
(" """ & # ,% "o N
-F 0.2C ! "AV2?7<=?B E >2.3 - --
E # 1 /? - ("
- E 0C ->>><P E /. - <.<3P K !
& - E M
m —
o
<
— |\
< - [<%2 - [2%0< - [0<%< - [<%2. - [2. -
%++ ! " -- ## " g g
A; ) "B | *Q"* # # =.1-3= *21:

/>



22

*%*

AC3 -B 4

Dl

" #N

M %

c-c V2B

VvV C.2B - &

c

?2>>

AV?>>B

%M

0<

0.

o 2<

2.

~

<

AV2?7<3.B

+ 281"

"%

E

o

<

[2<

[2> % 2<
[2/ % 2>
[20 % 2/
[22 % 20
[2. % 22
[?% 2.
[3%?
[F%3
[C%=
[<wnC
[>%<

[/ % >

[0 %/
[2%0

[.%2

19 Q-GIFL:

28"

)9 QG22:R

%++ !

%

/<



' -D
#
# -

0*. $
4 3 (

! n

&

1 *xn

( - m

- Al* /02B
0** #
I re
1 _— ]
&
;¥ 8 A4
D # -
4 " -
%1
#

- ' -D
' -8

*

# M "

- (8 -7 E
A1 B
.4 "4
- " Al* /0OB

/C



- & ! -
-7 (
D

" E
AD #

: D
# N '
"B 7

! -

"N 4

! )

;8
7 7

4

I

%!
#0* (!

u_o%+ #

n Alll



"4 A B' %1
| - -D - 4 * K
( %1 -
go S !
( ot & - '
A * 0% --8 B '
nn ( # _ * _ -
# - % -

0*.*, 9"*% # = = I=N =.11G= *3:
( -y Co- #$
& ' " & # %

** Qp "
- E ' - 4-* (*
U S
& > - - '
- "™ C& ' -1 '
# " E -7 A; C.--B
# & v - - - '
$ # *
# 4 A
- x *x B U - -7 4 -

Yor+ 1 " -2 !
9 " # " 7 =
D + = 11G:

13

%



Yo++ |
P "-/$

1?




%++! "-5%

# " 7
=.11G:
+7 2
* 1
" h/p™
#(
-6B
1 1
I'$
B - D-
-7
& -
*
u* |
9*
Dl
BA (

*

3 0<> -6
A



:hluﬂhﬁ‘grnrauran

“Karl-Franzens-
Universitar.
- Grar 5

Mufpr&ne

Hofer

hofer

/\ Blickrichtung

)

]
]
'
.
'
'
'
'
'
'
]
i
i
'
'
I}
i
'
'
'
'
'
'
'
]
'
i
i
1
.
*
)
)
\
'
A
,n

S— 1

'ﬂ

T Fahrrichtung
/()

! Radweg

Gehweg ®

>2

Yo+ !



"ox

2 g "l: == =
< Radfahrstreifen in e
Richtung Stadtzentrum |&= L

%++! "1$+" , % O+ +!

Seitenradar

o
vos| N

Dauermess-
station

Acee] /\ Blickrichtung

4 Fahrrichtung

e
Rad- und

" $%

x 177 0 $ mo $ #
$ AE B 1"
#O$% - & ( ( 7 1" AE B
" & - $

>0



"%

- \gg%ﬂ ,.
i \

1

%++! " >> $ O+ +

( 00 (+ |

. 1
; # - Or. Christa ™ % =5 a8
Held oe& " Sa
3
= $ ( $% @\"Q Or. Ursula
13 < 2 + Dr. Walther
. -D : _ Wegscheider
) o
11} R
$ 8 [ Seitenradar
&)
F * X s
Y /\ Blickrichtung -
Friedri
F " , # ! - Schille]

Fahrrichtung |

B \ /6

$ o Rad- und
Annemal /
erkgartni Gehweg -
4 o :

$ 1" v (S
e :

>/



=
l
A
[

O

%+t+! "2C "§ O+ +l

0*0 $ !
# ' - UN
| 3.6 " I $ ;
" "7 4 ' * N'
# * ! ! 177 $
A i< 6 : -K
-7 G H" -

0*2 %-+! & +°
4 -D -"™ 22023 2./0.23 '

- E 7 D *
- 0?2=> UN ' - D '
AS$ 6 ; $ B

>>



+1128& + $ & + "
$ $ + " b # )
(" 2.2.0.23 3)p3).2
4 (" 2=2.0.23 .2)2.)20
AB 0? 2=>
$ S>>
(" 232.0.23 2.).3)2<
4 (" 002.0.23 .£)0N)0>
AB C 3cC/
$ C
(" .3220.23 2.)0/)>=
4 (" 2< 22 0.23 P.)I3)>?
AB 20 <.=
' G177 # Do*
- C3C/UN ' GU* H
E n - E 7
D * - 20<.= UN K (" '
1 - ( 1 n n
1 ’% n n _ * )
& # Lo - -
& %p*
' #oxH# o ’;‘
X
%++! "/ % "
1 Il* 1 1 ( K m
177  $ - b
-7 [ % ' - ( " #
D " + " - *
# $ A T - "
+ - vk -D E * A
( 1* =/B

><




>C

+11 /& + $ + $ > >
S>> 7*3 (# )
(" 2= 2[0.2? 2¢)<3)/0
4 (" 03.20.2? 2C)2=)>>
AB 02227?
> > 70*$
(" <.00.2? 2.)1>)..
4 (" 23.00.2? £)<.)>=
AB 27<C=
S>> 723
(" 02 .0/0.2? 2.Jo<)0.
4 (" .2 ./|0.2? 2/)/.)<3
AB 2=3<?
( -

V2.=3? UN




2 % n
v -
# * ( # s %
- $
) # ( ! )
4 " E
- H# ! (
1% 1 ,%
; & # '
R
' A - B
(8 L4
2*_ O+ " n $
(" F -
[ *
' .- #
; -3 -
# 6"7
# &
# *# E -1* /00 '
_ *% ( m
- - D " :
1 # " UN
# 4 UN
#" ' *
#
20%2/ - ' #
b 177 %
$
( $ F "

1.f

2.-
4

$

AV>302<B

A

(

0CB



Radlangen

>3

14
12 ]
10 °
E; 6 ° °
5 :
. :
. ; L
0
arburger Kai orosistralie er Innenstadtrin
- r\‘rl(n:ZE}ng’dl)< o K(n:SStSS] u » (In:121'f'5)t ’
%++! "56 " C+D 9 Q2F/2 0:
" ' UN
mn # n
UN - UN [
# "2
' 8 A41;( 2?=C 20B # 09 P
- /?%C C -6
(7 ' 2 -6 " - N UN "
1 8* -
7-- ¥ 23< -6 4 - 2?7=-6
0>0 -6 AF  0.2/B (" " -
- C -6 ' - -
% H F -



177 $; c.2A2=.227B%
A V2<02B
>,
<.
/..
o<.
0..
2<.
] 2..
~— <_
| 11,
2 0/ > < C = 3 ? 2.22202/2>2<2C2=232?270.02000/0>0<0C0=030
mk= -6 [= -6
%++! ".3 > > $ "# ! 9Q-/.-:
( 0= ' ' 8 "
N i2..- $ '
?
- YH# 1D R '
"o A" i2..-B - G H
( $ -1
E - - - $ 6
# 7 " - & “H O*H
' " + " # *#
2*%-* M M
# # + " - "
1 L} # * ( 1 n F 1
- E " - - "
" * GD H' 2.% " X N
A@ %B - D"# 1-- = --7
G( $H" - ( - G
- # & ' " - N A
- B "+ - jC.-
+ - A cB' - 23.20.2?™  2C)..%2=)..
0<.20.2?" 20)..%2>).. # " ' '
; "K - - '
o ' $ L ;%9
E + " -( 1* =2

>?




+U5M 1"7*$
2 + - 177 $T *
) 23.20.2?
") 2C).. % 2=)..
E ) D 1--
-*) 2(f, A@B | A%B A@B A%B
20)..
.. % 2. =] < 29" <6 *
m 2.%O0. 23| 2=
& 0.%/. /I | 0>
: /. %>. >21 /.
A >. % <. >? /3 09" 6 *
<.%.. <3| <2
2=)..
0O+ - 177 $% *
) 04.20.2?
") 2. % 2>)..
E ) D 1--
-*) %> f, A@B A%B A@B A%B
2/)..
. % 2. <| C| 09" 6 *
m 2.%0. 22| 2C
& 0.%/. 2?| 00
' /. %>, 0?|/0
A > %< > | >3 29 -
<.%.. >C| <<
2>)..
- * 177 $° - * A" B #
E N - S jC.- # (-4
' - - A D -B-
+ " ( -7 '
- # 9- 4
D -3$ - & '
* * (' # # n
7 ( # A@B - & "
oo "A (0= <B
1 ) A@B " JA%B '




23.20.27?

0<.20.27?

0 > C. 3 2 0. > 3 2.
( (" ("
A@B A%B A@B A%B
. +A " <= >= . +A ’ >> </
m+ " <3 <2 m+ " >C <<
[ ?0 =3 [ | 3/ 3?
mi31-6 << >2 mi31-6 C= 2?
mi=1-6 <= >0 mi=1-6 = 2?
miC1-6 C3 << miC1-6 C3 0.
mi<l1-6 ? => mi<l1-6 3/ /<
%++! " F | " P # " #
M # "9% SY-FFL-G O = 41 -*-G9
(' ( 03 A * 0B (
P E G H '
E iC -6 i = -6 - - B
+ - A ( =0B * '
A%B ( ' N " - -
D (' & - & ' 4
' ' ' 4" '

<2




+11 3% "M 1"9% I %+ +
I |
2|+ " (' A@B A%E
?0 =3
+ - A ("
1-- B <3 >3
SC -6 C3 <<
" 2. =
P 2=0> 2><3
= - <= >0
" 2 C
P 2=< 20 <.
o+ " (' A@B A%E
3/ 3?
+ - A ("
1- B >> </
SC -6 <3 </
" 2>
P %/2 30 ..
= - >> <2
" 0
P ==
" ' i= -6 (
" - & F
(' A%B 7 3 07B
; A%B **o
-- ' E
; % $ -- -
# " D # ' * A& -
- 177 $B - -+ *
+1 F4 ## "%+ "M 1< "9 % "3
I " S5 #<
$ < M 1"@ * M 1"@*
4 # 9T: L ¢:u 9T: L ¢:u
2=.2 27?903 .0 2? 2=0: 2> <t 92 30
<.02?92C .02% >0/ >=[= /2= >< >«
02.02?0.2./2? <.

<0




S3 #<

$ < M 1"@* M "@*

4 # oT: L ¢:u oT: L ¢:u
2=.227%03.027? 2 =< 20 <. ==
.<.02?79%2C .02% <C/ <. . ?<C <.?2
02.0279.2./2? 2.13 2C 3/ 22 > =<

Streuung bei Filterung ab > 7 km/h Streuung bei Filterung ab > 6 km/h
. o
o+ HG) e HO
%++! "G I " "M "8 # *
4 4 o - -
' ; - - ! ( -
o (- - D"#
"D - - N
N - * + " ' "
' (" # D - # *
4 ## "?
E ' - - +
S i=6 # "
4 + # iD& ' -
-G* - H # ; *
4 A; N D $ B
A ( 07B
z$ ¢ .o :
' A%B ! "
+ ( If o #
' ' & A( B
! $ # "
# 1* - 7 ( ' *
4 " -7 - -# ( <
' - " E -#

</




(I
#
-+
- 4 I
!I
N
2%, "l ( KN
1% -
* D& #
/B D- , D "
0.2<%0.2=H * E
- t-4
+ (
- |
- ('

-7
3 -6 (
F
C# -4
h/pP
! "D
5 A (
8 - - Gl
( - N

/Daten

Handzahlung

~

® KorosistraRe v v
® Oper Innenstadtring . J v e X
* Marburger Kai oV 4 e X

%++! "010+ +! + (" !

- 77 & - K A 0.-B -
# I # - N
- 4 ' - i=-6 ( /2
+ N' (' -

<>



*

100 %

50 %

0%

-50 %

-100 %

-150 %

Abweichung Seitenradar zu
Dauermessstationen

B (+) ohne Filter

*F%?

B () ohne Filter

I (+) Filter 27 km/h I (-) Filter> 7 km/h

%t++! "0- " ( #
4 ) " -4 A 2B
¥ & - - " -
y g (
E 1* =/ -(
*
+tHG%n " # $ *7,>>  9Q.--G:
8 7 8
K | S3 #< @ #*
(# 9T: |9: | # oT:| 9: # H OVI:
F [2=] [ici [s2c| ==2 | [o<|02>] <07 . ou:
F (23] 2 | 2722] -/ c=¢<C4 -.20 02 0°?
F |22 |c33|c20| -011 | [/=2|n? | 3-F %2
F |o. <=0 |</0 | --12 | |[/00|0??| 5. N 7>
F |02 2/.2 |22C2 .25. 3<|=2] 42 .2 .
F |o0o| [2>27|2023] 503 | [2.3|=C.| -55F . %2 2/
F |o/ 22>, 222 I <cd>?.| -1/5 02C | %043 .
F |o> 20?3|22CH .25. => |cr2| -03- 0 | %.C 23
F |o<] [o>]2.c.| .52 | |c?<dco? -0-5 %0 ==
F |oc] |c?3|c=| -05F | |[ic=|/c2| 3.F %0 < IC
F |o=| |>c=]|>=2| G25 | |0>0|0/ | 23/ %. / 27
F |03 3c/ | c<3| 2<02| |<2]ic2| 3=
E ' ' -
- ( 0" - - D - "
-K
AO/.2 0/ .0B : 177 $ -
o> o o ( A& B
I - F- "

<<




& # ( 7 (' SR
( ' -E 6#N - - -
5 , 4 E
- E # F " -D ( N !
10 100
: /\/ 5
6
4 /\, 60
2 \/ ' 40
: ) 1/ \ -
5 N 20
-4
Mi Do Fr Sa So Mo Di Mi Do Fr Sa Do Fr Sa So Mo Di Mi Do
6 7 8 9 10 11 12 13 14 15 16 21 22 23 24 25 26 27 28
Feb
mmmm Niederschlag (mm) 0 0 0 0 03460 0O O O O O 021602 0 0 0 0,89
Temperatur (°C) 1303 26 32476,2555463 536,689 -1-28-06 -2 -2,5-0,32,8
Sonnenscheindauer (%) 100 93 73 77 17 32 51 61 86 96 10085 13 0 18 77 36 19 0
%++! "0.8 ##4 # " $ "
% ! ? # @ 1"=% ?
K I * E ' N'
& " 8 A(KU&(B "% * %% ' # #
* m m *%k
K 8 $ o ! A VOB -
N' = A 2V oV =B Al B "
( 1 1 & n E n

<C




$o'( )

- $y e K 8 V E
( e 4' "
I) e 4l 1 m n
D ' : & " ")
( (
( (
¥ —-* (012) ( xR )
O ' ( «
) )
* L. ), 012 (( xRy )
) ") «
( # 7% - (o A - -B)
345 , (*"‘( *+) , )*’i') *+)
(207, (2]
346 =
# 7% ('
D - 9%(s & - (" " 8 ("
"' A *E B : - %5 - 2 (- <P
! % '
9 345
346
E # 9 - A " B +8*
E # - & "%
&
2*.*_ 8 n u!
1* E
# * N' .- (-
* 177 $ - Lo Y
' -( 8 -t # ' NE
# | # - ' ' 1
- ' 4' E A ;
B



$+" 7
(- 1 " E " & # -&
% & A ( /IB"- ( -
& E " ' '
AQ@B ' A%B (" -
& " 8 (' " K 8* DL <<=>7?
<@ AB@ A@B .. <<=>? @<CDC# A%B
- ! - * E
9% N - E - *
: N E A 1B
C.. /..
<.. 0<..
0@ >, 0... m %]
<9 &)
; /.. 2<.. <§
-<L . 2... <
mmm  A@B >/2 <>C <C= >?< >>, 00. 2<<
| A%B /=2 <2? >CC >0< 13/ 272 2<>
=  A@B 0/0C 0>2. 0<=. 0<>C 0>.C 2>0> 2072
— A%B  0.7? 00<2 0/CO 0/>C 0272 2/<> 20<?
%++! "008 " " 1 9 Q/050: 9Q.FF20: 7% + "
+11 -1% (19 Q/050:
9Q.FF20:D 8 "7
( & D $+7
2. (
I U
' , /F 8 "
- ' oT: 9:
F - $ " 23 </ 2=C3
20%0/ P - ( " 00 CC o/.C
T ( $ 00.C 22 =/
E ( " 27?7 >> 2320
" ' E " 2307 2=>3
- E % # " 2<>< 2>22
" - " 22 ?/ 200/
. ( !

<3



_— " E i
(" A (  PB’
' A%B ' -
— ( " '
- 7 ! "
* o # D " ('
- non ( ' -
nog o (' "K g8* L. <<= ?B@ >#@ #
A@B .. <<=>7?7AC <E@# A%B -1 "
1 -
- ¥ E ,% N -
: N E AU* B
23. 2
2C. ?
2>, 3
a R 20 ~ pQ
< O c - A
& 2 < <8
= > 3. N >
-< ¢ ' / <
>, 0
N 0. . 2. =
=  A@B C> 2.2 2.0 =3 =3 IC 10
| A%B 223 2</ 2>/ 21/ ?< >/ 3.
— A@B CC/ =<C =/3 =/0 co. J<= 0C>
—_—A%B  32. 2.2 2./ 2IC =20 >C? >00
%++! "028 " "l 19 Q-252: 90QG220:7C "
+11 - % 1( 19Q-252:
9QG220:D 8 "7
C "
22" ,% | U
2%2? P - 8
_ E ( } 9T: 9:
o % 1 $ " ? C- 2/0C
( ! « " 2> >( 2C 7
E % $ 2/ 30 2< 3>
. (! ( 2.CC 2> 02
. " 20 <¢ 227"
; g # " 2.3 ? 2=
. ’ " 20 2C 23 2

<?




S>> ?
- A2 @/ - B
N E - ' - #
' ' E -1
6 4 ( -
E % E A ( /I<B E "
" ' A@B ('
& " 8 " - ( ' " K 8*
<<=> ? EAE>@# ' A@B <<=> ?B<ACA #
' A%B N -
oy oL . ' % -
* E
; N E Al77 $B
><, 2C..
>, 2>..
/<.
Mg /. @
<& o< 3 <O
> o. S
< < C.. <
2.. Z
i, <. - - 0. I_
= A@B /= >0. 112 10? 233 2.0 cc
=  A%B 0/ 03. /< 0/0 2C/ 3> <<
— A@B  ?0< 2/32 20?C 200/ 2257 =0= >?23
— A%B  =0> 257 ?2>< 72<3 3<3 c.Cc ><0
%++! "0/8 " "l 19Q01G/: 9Q-.3GL:7 >>
20 & - -1
E -7 2.P ; - -
- - ' E " !
; ' " ?230>P 2/ 7
( ,% # * 20%// P
- -$ - 7 ' * 1 U=
E ,% E E




+1 - 0% | 9 Q-.3G1: +11 0% !( 19Q-3G1:
( # 9Q-0/22:D 8 9Q-.3G1:D 8
> > S>>
U
| U
8 ( # 8
oT: 9: 9T: 9:
$ =7 /< c?C $ 110. /0 0.
( 2.2 C*? 3C./ ( /.>0 0C =.
$ 2.=00 3/3< $ 0< << /0 03
( ?/ 2> =3C: ( 0C 2. 0> 00
2.2 .3 20 3. 2C /= 27 ..
# " 20C .7 22C = # " 2>/ 2/ 3C
" 22C 2 22> 2/ ! 2/ 0< 20 2C
| # - -
_ <<=>F===< #
A@B <<=>F=BE# # A%B
8* # E -
( # E
7 - - - *
#
X N E Al77 $B ' A@B -
AV=273B - AV=2.2B
2C..
2>..
20..
2...
3..
C..
>,
0..
m A@B ?0< 2/32 20?C 200/ 22>7? =0= >?3
A@B 22C< 2/<3 20.? 212/ 2.</ <== >0C
%++! " 05 D8 "9T: " 9Q3-GF: ( #
9Q3-1:7 ,>>

Cc2




N E Al77 $B ' A%B -
A V<<?2B - AVC>>>B
2>
20..
2.
3.
C..
>,
n
m ; A%B =0> 2.>? 7>< ?<3 3<3 Cc.C ><0
m A%B 2.1? 202? 220= 2027 ?20< <2? /?C
%++!1 "03 D8 "9 " 9Q/IG-: ( #
9Q5222:7 >>
2%.* " !
# 4 [ * '
E (" ' K - [
' ! ' -( 8 #
& -, '
$+",?
1 ’% * n
N - (I ( ’
# ' A@BV2<?. -6 A )/>< -6B " A%BV2CC> -6
A )2?2 -6B
K - % 1 AV033>/B
2..
?.
3.
@ c 23 <<
< <.
>, 2? <
/.
0.
2.
< 2 2< 0. 0< / /<
[ Al-6 B
—_— ' A@B —_— ' A%B
%++! "OF @ #! P 9 Q.FF20: 7% + ",

Co




- & - N ' A( /3B
- A@B 7
. A%B ' -$ '
G+ H ; A@B T' 1* /0/
( -7 ' & &
D " - ' A%B 4" " %F % # 1" -
&( o4 A ( 0? B
T A@ B N -
K - ) %.C?--Al .2?--B * "

20 3%2C . f,IR> <2 f,B

C "?
P ,% "
A@B ( , #
' A@BV2<? -6 A ).3.-6B ' A%BV2CC> -6 A )032 -6B
o " 032 -6
4 4 # 7 - " %
D - F - E #
' $ - ' 4 # -
E # K -*
@2.f, -* : - - '
K - % U* AV?C/CB
2..
?.
3.
= 2< 2.
E C.
< <.
>,
/. 5
0. 2?7 ><
2.
< 2 2< 0. 0< / /<
[ Al-6 B
—_— ' A@B —_— " A%B
%++! "0OG@ #! I" 7C "9 QG5H05:
( 12 * (-8 7
| 'A@ B -

C/



> > ?
M % " * o
( , #
' A@BV2>2? -6 A ).?C -6B ' A%BV2<0C -6 A )227? -6
E # ( "
K - %177 $ AV/>=C<B
2..
?.
3.
0 = 2< 2<
o C.
< <.
>, 2C ><
/.
0.
2.
< 2 2< 0. 0< /
! Al-6 B
— ' A@B — ' A%B
%++! "21@ #! " 7,>> 9 Q0235/:
( C >* 4 | |
A@B ' $ 1" " ; - "
Lo - 1" ( 1" -
M - A
E B ' % (-7 '
D n _ ( 0‘7 ' ! A%B
' UN ' - E
2*.*0 mn II!
( -(8 % ' ; N
A B F " '
: - ! "E
E % E , 4 & "
- ' #
4 - - . Ai= -6B
i * ( - - !
' % -( 8 % - " F
- -D - 2%/ E '

C>



S>>
" A@B -
AVC>>7B ., " AV2=/=B
2.
3. °
c
<.
= >,
.
0.
2.
2 0/ > < C = 3 2 22220 2/ 2> 2< 2C 2= 23 2? 0. 02 00 O/ O>
) E —o— E —o— —A
%++! "2->> ? "t 9T 9 Q522G: 9 Q-303:
" A%B -
A V<C=2B . " AV2/<0B
C.
<.
>,
.
~o.
2.
2 0 /] > < C = 3 ? 22220 2/ 2> 2< 2C 2= 23 2? 0. 02 00 O/ 0>
1) E —o— E —o— —A—
%t++! "2.>> 2 """ Q: 9 Q/53-: 9 Q-0/.:
( ] - ’ ; - 1
' E ( >2 & *" -23
(50 - - ( z -
4 ! ' * )

C<




" A@B -
AV2>732B . " AV0?<B
0<.
0..
2<.
\/2..
<.
2 0/ > < C = 3 ? 222202/ 2> 2< 2C 2= 23 2? 0. 02 00 0/ 0>
°® E —0— E S0 ——
%++! "20% + " , ? " 9T 9 Q-2GF-: |
9Q.G1/:
" A%B -
AV2/3C0B . " AV0<>0B
0<.
0 °
° o ©
2<. e
o, g o
<.
2 0/ > < C = 3 ? 222202/ 2> 2< 2C 2= 23 2? 0. 02 00 0/ 0>
e E —o— E —— —A—
%++! "22% + ", ? "9 9 Q-0F5.: |
9Q./2.:
- & * m
% & *

CcC




C n
' A@B -
A V<3/=B , " AV>??B
3.
=. (]
C.
<.
- >.
— .
0.
2.
°® E —0— E S0 ——
%++! "2/ C "? " oT: 9 Q/F03: I
9 Q2GG:
3.
C.
<.
- >'
— .
0.
2.
2 0/ > < C = 3 ? 2 2220 2/ 2> 2< 2C 2= 23 2? 0. 02 00 O/ 0>
o] E —0— E —O0— A
%++! " 25 C "? "l 9: 9 Q5531: I
9 Q35/:
( ,%E - ' # "7
2**2 M !
K S $ A S $ 0.2=B 7 #
+ - D - * 17178 - E
" & # ' # E



' 5 JE A T 1*
=> - ( B
* * D * "
+ _ - 7 ( * *
' ; # - + ;
# * ' & N E
* & '
S>>
+ #' - "Ad % - B "
F " ! ' $ - - -
Al i= -6B # - E " & #
C# % ' E -
A@B- ;AVC>>?B A%B - ;AV<C=2B ,
A V2=>/B A2/<0B
2.P 2.P
?2.P 2.P
3.P 3.P
=P =P
c.P c.p
<P <P
>.P >P
I.P I.P
0.P 0.P
2.P 2.P
P P
u u u u u u | u u u u u u |
%++!1 "23,>> ?2% " C+D # |
| (=1 8 "*9T:? 9 Q522G: 19Q-320:R9:? 9Q/53-:
19 Q-0/.
4 & " 8 " -
" - - 2( - GV..< Az>dn>.<0B -
K 8* - ' o (8 #
' A@B) <>/C[>.<0 " A%B)/=.n>.<0 4
' -- #

C3




- ¥ 4 # %:;
$+",
A@B- ;AV2>?32B A%B - ;AV2/3COB ,
, AV0?.<B A V0<>0B
2.P 2.P
?.P ?.P
3.P 3.P
=P =P
C.P C.P
<P <P
> P > P
/.P /.P
0.P 0.P
2.P 2.P
.P P
| | | | | | | | | | | | | | | | | | | |
%++! "2F$ + " , 2% " C+D # |
| (="1! 8 "*9T:? 9 Q-2GF-: 19Q.G1/:R9:? 9Q-0F5.:
19Q./2.:
. e - 2( - GV..<A>dn> .<0B -
K 8* "k ' (8 #

' A@B)2/3n>.<0

" A%B).3.n>.<0

C?




A@B- ;AV>/2B

A%B - AV<//<B

AV>?7B AV=C<B
2.P 2.P

2.p 2.p

3.p 3.P

=P =P

C.P C.P

<P <P

> P > P

/.P /.P

0.P 0.P

2.P 2.P

P .P

| | | | | | | | | | | | | | | | | | | | | | | | | | | |
%++! "2GC "29% " C+ D # |
| (=" 8 "= 9T:? 9Q201- 19Q2GG:R9:?
9Q/00/: 19 Q35/:
" - 2( - GV..<Ajsqn> .<0B

K 8 # o (8 #

" A@B).=C<n>.<0 '

A%B)...n>.<0




[ 4 ## " % +!

1* # ( # 0" -
. . \ \ (" .
* 1* $- - - I % -
[*- 4 ## "
4" - # - "
, 1 # *# ('
* _ # "
- D " $ # 1*
' - 4 A" & B
- - $ '
I UN -t +
! 4
re 4 o i= -6
I LR T ! ¢ oo
+ " - - * G177 $H -
>P ' A@B 2.P " A%B #
E -# - - -
& # -1 o A,
- B"- 7% * ' 4 - v
- - N 4 '
E - G177 $H
' ' ' - U D "
" N ( .
+ , - " # Y# (8 %
o # ( . " & #
Al -1* [/22%E B " & # -
& - GM "H# - 4
E - "o A+ B " ' '
& N E - -
D " & " 8 AKU&B # K 8* A
"B I'$ ' 4" K" **
" "N " ' & * 4
* ; N ' +
* , -#" ; ! 6 *
' - - -G H S ( N "
+ .
] ' * - ! *
" | ( 4 -4
[ l n * 4 '
"o Al * B - - GNH ‘ , "



n I (
[ 4_* '
, " ' 8
" E ' , A#
1 K" ) - -K-"
H # $
_* ) - & ! J -
(**
# ) '
7 ( - "
ax (- |
(*) & # : :
#" - G! %; H (
&' # $ "7
4+ YK , S &
+ -'E 8 “7 D"
1% - 2.-- 4 (" -
"9 %64 * " -
o E " 5 %D %
9A U % % 9B U
- ( Yo
$ 4 9 8- "
- A& ; 0. CB
% +!
D & "-4 " K
( 8 - #
Sox g (" I %
+ - ' K" o
" & # " N -






5 6

( A0.27B ( "o " ( -23 220.2?
(- SE- AF 0.2CB & # "-D
! & ! 2/%2<
( 1A00F 0.7B " A 6* "
( - K ", S ( A0..7B
% I # $% &
8" A0.2=B "8 " ( -2/ .10.2? *)66 860 8'-
* ;. A0..<B & 8 ( <"
S A.00.27B > < "ok
& % ) *)66 860 ( =
E A2?3=B " g8 " "
#" % ) 1 A +B
& A0.2<B 6 ) 8 # "oxo 6
% E
& AC "- 0.23B - 155 "M% (
*)66 860,+ <5
- - # & A0.2=B ? "
6 P2 "
E ) I- +
: A0.2=B K " 8- - &
=" 0.
41;( A2?=CB $ ' D *
4 F F S A0.2CB - < $#% %
E  ( A (B
, A0.2CB 8 * (8 ! E
/20 )2.2.2C6N* 0.2C .</><
& A+ B A0.2B < " "
- "% 17 ) 1& &
- Sa AF 02CB 14 * " E -
" 89" ! & ! />%/C
& 8 S A2?7=>B 4 & "
* U % , F 7
&D A?3B C
(S $ A0.2=B - 4 '
K" - % ;
# & # &
! + A0.20B ( -2/ ./0.2? *)66 621 D
I'$ KS -" A2?70B tox

& 1
;- 4

*)66 860 8D
n 8 9"

- 0C 2. 0.23

*

8
234@5234A0

%
(#*

B5CD

A3.B

&

w

%

1.2%



1 : # - - # F 0.l "
6" A 2?/%0.=
+ A0.=B ( - # ,  A/3B 2%2.
- A0.23B ( -/ .20.23 * )66 860,0 5
F ; A0.2/B 4% %E * &
1 A0.>B | ES$ I % ) *
1 ( A0..2B # G" 1#% Y( o+
1 A0.=B " & " H<
1) 8* -+
17 A02>B 7" "%." & " & - &
% ) ;&
17 D7 ;. E - S 4 F A0 2B (% ( "
% ) $ $
K 3>
1# , A0.20B & - , U
$ # "7 J ! A0/B
;S *- A0.2CB ) 2%3% -) #
E -
- A0.27B ( -22 2.0.2? *)66 860 -]E
- " A0.23B " ( - 00 2. 023
*)66 860,+ <5
# A0.2=B " ! # 8"
6 "8 - * 8 / 8 ) %
g % ook
; I "F S;8 F A0.23B " E (( (. 232K 03
; FAO.CB #!" < " 85 " %
- 1 1 + 8 1 + SE 4 A022B < "
I " L FF 8 - ! ? %
- -# &
, D-- - S E A0.22B < " # - 1" 7
6 % ) - -# &
S * ; A0.2>B ; " ! 8 ! %
/- 6 1 (/[ / - $ " & " @ A&
)2.2.3.6.2>>2C>=0.2> ?./</.
%! " AU 0.20B . % ( -.C2023 ')y *)66 86 0(&
%! " A2. 2.0.23B . ( -2. 0C0.23 *)66 860 ,0
A2? 2.0.23B # ( -0C 2.0.23 *)66 860E .
8 ( A0.27B ( -0C "- 0.2? *)66 8 602 &"
-8; + 8 - 1 1- " Vo - * AO.
? " 234@5234A% " P

4Bl

0C<

E)

E)

/>B

2CB



? " 234@5234A0% E ) - -# &

1 (S - ,A0.2B I * $ 1 & #" %
+ ) *
E *F S, ' [ A2?<>B (- - * ' - -
E " HE | 2<3%2C?
E A23 2.023B ) F ( -0CU 023 *)66 86 o C



(#"

3 % "
3* $ M "
4 ' - - m " *
177  $ A@B6A%B #
+112M 1"7-*3
2 + - 77 $T *
-) 23.20.27?
") 20)..%2=)..
E ) D 1--
-*) 2(f, A@B | A%B A@B A%B
20C)..
. % 2. =| < 29" <6 *
m 2.%0. 23| 2=
& 0.%/. /I | 0>
' /. %>. >21 /.
A >, % <. >? /3 09" -*6 *
<.%.. <3| <2
2=)..
0+ - 177 $% *
-) 0<.20.2?
") 2))..%2>)..
E D 1--
-*) %> f, \N@B A%B A@B A%B
20)..
% 2. <| C| 09" -*6 ¥
- 2.%0. 22| 2C
& 0.%/. 2?00
' /. %>. 0?1]/0
A > 0 <, > | >3 29 -
<.%.. >C| <<
2>)..




+11 /M 1"7*$
/+ " 177 $% *
) 22.00.2?
") .3)<%.?).<
) ' D ] --
-*) /f A@B | A%B A@B A%B
.3).<
.<%2< 2¢< ? |29" *6 *
m 2<%0< 0p2C|29 " 6 *
& 0<%/< /?0229" 6 *
! [<%>< >x0C
A ><0h<< a¥/
<<%.< =>/3
?).<
>+ " 177 $% *
) 24.00.2?
") 2DI<% 22)/<
) D 1--
-*) =f, A@B | A%B A@B A%B
2.)I<
1<%>< 2% 2 297 6
29" <6 *
m ><0p<< 02272
& <<%.< 1.
- .<%2< >>>2 29" X6 *
- 2<%0< <r>=|09" 6
-09 2 -
0<%/< CB<3|29" *6
22)/<




(#"

+1-5M 1 "70%$
<+ " 177 $% *
) 03.002?
"y 2. %23).
E ) 1-
*) 2Pt A@B | A%B A@B A%B
22)..
9%2. 2= 2/ gg" 6
o 2.9%0. >0| 03 29 -
< 0.%/. cll< 29 -
' R
. 1.%>. 3. |= 09 - g xg
> 0%<. 25| 3d 290 6 * 29" =g *
<.%.. 222[2.< 29
23)..
C+ " 177 $% *
o 2[10.22
"y 20). % 2/).
E ) 1-
*)  2bf, AeB| A%B A@B A%B
20)/.
/. %>. 2/ |20
> 0%<. 03| 0g%®" 6 *
o 29 - og -
B <%.. < 17 09" 6 *
' %2 >/ |<0 29" 7
o 29 -
2.9%00. <> = o9" *E ok
0.%/. c=| 3c 29 -
20)l.




3*. %

m+ "
A

m+ "
[ |
mi31-6
mi=1-6
miC1-6
mi<l-6

%++1 "/1

+11 -3%

"M !||’>>

23.20.27?

0<.20.27?

0 >, C 3. 2 0 >, Cc
(" (" ( ("
A@B A%B A@B
<= >= me >>
A B
<3 <2 m+ " >C
2?0 =3 [ | 3/
<< >2 mi31-6 C=
<= >0 mi=16 C=
C3 << miC1-6 C3
?. => mi<l1-6 3/
! " P # " #
M # "9% JF-FFLx-G 9l =1 -*-G9
"M ! "9% %+ " +
| |
21+ A@B AY%E
?0 =3
+ - A ("
1-- B <3 >3
SC -6 C3 <<
" 2. =
P 2=0> 2><3
S= - <= >0
" 2 C
P 2=< 20 <.




(#

m+ "
A

=+ "
[
mi31-6
mi=1-6
miCl-6
mi<1-6

%++1 " /-

M #

"o

3. 2
(ll
A%B
mt+ "
/3 A
/3 m+ "
0. [ ]
2? mi31-6
2? mi=1-6
0. miCl-6
/< mi<l-6
n # III

JEeFLG O =41 |

32

A@B

C/

O+ " (' A@B A%H
3/ 3?
+ - A ("
1- B >> </
SC -6 <3 </
" 2>
P %/2 30 .
S >> <2
" 0
P ==
22 .00.27? 2<.00.2?

A%B



+11 -F% "M 1"9% . ' %+ " +

o+ (0 A@B A%
c3 0.
+ - A ("
1-- B = /3
SC -6 c3 0.
" / 23
P >0/ >= /=
S= - = 2?
" > 2?
P <Cl/ <
>+t (] A@B A%}
3? >3
+ - A (
1-- B C/ <<
SC -6 c2 /.
" 0 0<
P /2= >< ><
S= - <= =
" C 03
P ?<0 <.?2

30



(#

03.00.27 .2.10.2?
A%t
| A@. |
< 2. 2<. . < 2. 2<.
(" (" (" ("
A@B A%B A@B A%B
me 2.C 22 me c2 3
A B : : A B :
-t 222 2< m+ C= 3C
- 22 2/C - 2.0 23
mi31-6 2 3> mi316 </ =/
mi=1-6 2.2 3> mi=1-6 <> =
miC1-6 2.C 3? miC1-6 c2 -C
mi<1-6 200 2.C mi<1-6 3< 20
O%++1 "/, ! " [ # 0" #
M # "9% O:* F*1*-G 9l :=1-*1 0*-G 9
+11 -G% "M I " 9% 0: I %+ " +
| | "k
<[+ " (" A@B A%H
22/ 2/C
- A ("
1-- B 2.C 2.2
iC -6 2.C 2.2
P .
i= -6 < 3>
" 22 2=
P 2.13 2C 3/

3/



cl+ " ( A@B AD6B
2.0 23
+ - A ("
1-- B c2 3.
iC -6 c2 =C
" >
P <.
i= -6 <> =>
" = C
P 22 >3 =<
30 $ "tor# ":i>>
+101% " # *
8 8
P I S3 #< @ #*
(# 9T: |9 # oT:| 9:| # L OVI:
O#tt: 9uU:
F 23] P2 | 222 -4 C=G<CH -.20 02 | 07
F |2?| [c33|c20| -011 | |/=2|i? | 3-F %2
F |o. <=0 |</0 | 12 | [/00|0?7?| 5.- VI 2>
F |02 2/.2 |22c2 .25. 3.<|=2| -2 .2 .
F |00| [>27(2023| 503 | [?2.3|=C.| -55F . %2 2/
F o/ 22>, (222 -I- <Cg>?.| -1/5 02C | %0 3 .
F |o> 2073|22C5 .25. =>.|C/2| -03- .0 | %.C 23
F |o<| [Po>|2.c.| .52 Cc?<Co02 -0-5 %0 ==
F |oc] |[c?3|c=| -05F | |ic=|ic2| 3.F %0 < IC
F |o=| |>c=|>=2| 25 | |0>0lon | 23/ %. / 27

3>




(#

+1 =% " ( # $ 0*
8 7 8
E | S3 #< @ #*
(# T 9. | # oT:| 9 # S A
O##: 9U:
C 2000/=?=| .1-G | |=32[/0?| --- 2/ 2..
= 200/ |303| .1/- =><|/>2 | -1F5 N 2/
3 20.0 |C30 -FF2 | [=2=|0=>| GG- 0oC =/
2 =0? [>3/ | -- >/2|0.=| B50F /0 ==
2. >=< |I<0 | F.3 0>C 2>0| OFF . > = =
22 2.22|C<Q -553 | |C3G0?=| GFO />C | CO /0
20| [22<>|C33 -F2. =CG/2>| -1F1 << <2
2/ 20<d=<.| .115 | |3.0(/>?| -/ <> C2
2> 20/< |==0| .113 | |=?0[/C. | --. C/ 3C
2<| [p0<0|==| -GIG | |3.2|/.C| -13 </ 2C
+0L% " # $ 2%
8 8
E I S3 #< @ i
(# 9T: |9: | # oOT: | 9: # Pt VI
Ot 9u:
00 2C3 | =3>| -3I. C>/ |>=> -3 . %2 2/
0/ =2> | c<?| -2/0 >/= |/<2 | 3FF 02C | %0 3 .
0> >=? |>=/ Gl. 0>=| 0>3 2G2 .0 %. C 23
0< 2/C?|2./> | .210 ?>3| C</| -51- %0 ==
oC 2<C?|20>.| .F1G ==|===| -F/2 %0 < /IC
= 2<C420/?| .F12 | |22/. |30.| -G/1 . %. / 27
03 2C>2207/| .G02 | |22=/|3>=| .1.1 .37 | 03

3<




32 M

177  $
+1101% I 7,>>
9T:| 9: 9T: 9: 9T: 9:

11 0 0 1F 2/? /IC -5 CcC 0C3

1- > 1G = <0 -3 2/0 27<

1. . . -1 C< >C -F Co 3C

10 C 0 -- <3 >= -G >= 2/

12 = 0 - = >> A1 oC 0<

1/ 232| 0> -0 =< C< - < 0>

15 |/00 | >. -2 <= 2/3 . < 0

13 |/l=| I> -/ >2 27< .0 2 3

+11 .2 7,>>
oT: 9:
$ ! $ ! | $ ! $ ! $ |

8 " 8 "
11 .3 > .. 2=z /> 3<. > 3(
1- 2. 00< 207 2C. =<, /07?
1. 02. 0=< 007 /2. 30< <2
10 .3 2<. 2.. 2 <. /<. =
12 > 3. 0.. >, 2> > 0< 00z
1/ 2.?. 0=< 3<= 02 2<. 272/
15 0?/. /.. 02 =" ?> 2.. =..
13 =C 3. 30< <=0z /I C. <<, 0< <=
1F C22. 23 0< >3 3( 03 <. 22 =< 0/ =2
1G >3 =. 00 <. >2 0z 00 3. 2/ .. 0...
-1 /> 0. 0> =« 2 <. 0/ 3. = 02 3(
- /=3. 0< =< />IC 12 7. 0<.. 0?7?/
- /ICO. 0/ =< /0 C> /... 0/ =< 03 0z
-0 >0 .. 02 0< IC .= >0 2. 00 =< /C <=
-2 /=2. oC<. /> .= /=3. 2> =< /2 02
-/ [?>. 00 =« />C> >/ .. 23 0< 1</
-5 >, o/ .. [<2> >> =, 0> =< ?..
-3 ></. 00 .. /3C> </.. 02.. >/ 3C
-F 13 <. 2? 0< .. <00. 27 =< >07?/
-G 07?0. 23 <. oCc 2 /> <. 2> =< 03 3(
A 23 <. 2C= 23 .. o/ .. 2> .. 0. >/
- 2.>. ?<. 2.2> 0.7. 22 0< 232>
. 20C. < =< 2.C> 2/ <. 3< 20 =
.0 > 2. 2.. /02 2.1/. ==< ?<=

3C




(#"

1
9T:| 9: 9T:| 9: 9T:| 9:
1 0 C F 00=| <. -5 0.>1|0/?
- . |0 G |2/ | C3|] -3 [20=|0/<
. CcC| O -1 2<>| 3. -F 3C| 2<5
0 > | /< -- 2>0|2/2 -G </ |2/0
2 ? | = - = ?=| .1 02| <.
/ o/Cc|oC.| -0 2>2|2/2 - oC| /C
5 ><>12C? -2 |0>/(2=C .. 3 | 0C
3 0/2 | =< -/ 02C /.. .0 < | 2C
%++! "/0 1% I 76+ " ,
o9T: 9:
$ ! $ ! $ ! $ !
8 " 8 $! 8 " 8 $!
11 /C. 22 .. <=2 22 0. 00. 2>0?
1- 0 3. 22 .. < 2> /C. 2.< <<=
1. /3. > <, >, /.. 20 <. <=2
10 >, /.. /=2 0 3. > . /2>
12 cs3. C.. C<= C.. /.. <2>
1/ 0>C. C. 2?07 >0 3. << /0 2>
15 Cc?C. 2<< <> 2> 22C C. 2. <. 3C0?
13 23C >. 0. .. 2/3 3C 2?? C. 2=<, 2>= <=
1F 23<C. >=< 2>C 2> 2=C 3. /3 .. 2/=2>
1G 2/2 C. Co. 222 =2 2.C> C><. 2> >/
-1 202 3. ?? <. 22< >/ 222 . CcC.. ?32>
- 2/0 .. 22= .. 20== 22<0. 22< <, 22<0?
- 2>= .. 22>, 2/=<= 20C 3. 22?7 <. 20> =2
-0 2<3 .. 20C .. 2>3 3C 2/<0 223 .. 2/.0?
-2 2C<C. 222 . 2<. .. 2>2C 20/ .. 2/C 0?
-/ 23=0. 2/. .. 2=.3C 2C. 3. 20> <. 2<. >/
-5 00C >. 22> < 27> >/ 2=0. 200 .. 2<==
-3 0/C >. 220 . 0..3C 232 C. 2.> .. 2<? >/
-F 23. 3. ?C<. 2<C =2 2>3 0. ==<, 203 ..
-G 22CO0. C>«< 2.2>/ 2./ .. >< <, 3C<=
A C/ 0. /C <. <<= CO >. ? .. << =2
- >CO0. 0/ <. [?=2 <CC. 2?7 <. >C ..
.. 12 >. 2= .. 0=07? >> 3, 0=<. [? 3C
.0 0.C. 2/ .. 23>/ 02 3. 2= 0.>/
%++! " /2 78+ "




U*

9T:| 9: 9T:| 9: 9T: 9:
1 3| C F 2<| /. -5 =/ | <=
- I G |03(03|] -3 <0|>0
: 210 -1 |/0 | /= -F |0C|/C
0 o] > -- >/ | /2 -G 23|23
2 > - 10 | ]? A 2. |0<
/ > | /2 -0 |13 ]|/= - > | 2.
5 0. |=?| -2 0>|>3| .. 0|2/
3 00 |22>| -/ ><|CCl .0 >
%++! "/ 1% I 7C
o9T: 9:
$ ! $ ! $ ! $ !
" 8 $ ! g 8 $ !
11 0>. /<. 0=2 > 3. 22 <. c=2
1- 2>, C. 0=2 > . << > >/
1. . 0. <. 2<= 20. /.. 2=2
10 . 0. /<. 22> . 3. > . 2=2
12 2C. 2<. 2<= . 3. /.. 2>/
1/ /0. 0. 03C /C. 2.. 03C
15 o/ C. <. 2307 22 .. 0< 3<=
13 = 3. = <0<= >/ 3. C< 112>
1F >3 0. 22 .. [=<= C<_C. 2> .. <.3C
1G >0 3. 02. IC <= C=>. 02 <. <>07?
-1 /3 3. 00 .. /> .. <.C. 00 <. >0 <=
-- >=0. 0> <. >, =2 C<.. 0/ <. </ 2>
- >0 .. 27 .. <>/ CoC. /0 <. <
-0 >< 3. 23 .. /=3C =2 .. < <. C.3C
-2 >0 >, = /3 .. <?C. /C .. <03C
-/ << 0. 00 <. >< 3C CoC. /... </ 07?
-5 <CO0. 0/ <. >C 3C C<>. /IC<. <=2>
-3 << C. 00 <. >C 2> C0 3. >> <=>/
-F </.. 0/ <. >> <= << 3. 0= .. >= <=
-G 1? 3. 2> <, /0 <= 13 .. 07?.. <>/
A 0/ >. 2/ .. 0.>/ 10>, 23 .. 0307
- 2? 0. 2. <. 2C =2 00 0. 23 <. 02 2>
.. 22 3. 2. .. 2207 0/ >. 22 .. 2? 3C
.0 = /<. C>/ 2> .. 2... 203C
%++! " /5 7C

33




