city

P #5%&' (#!
) *#(+ ! && - %3$! (%
(#/ & (% & "(#! (2
$./$0
& (% & "(#! (2
FE1 0 * 2 (1%3#
2 (#&!
(4-$%
)$1(-(%&
&& &
$! 5 && (B'4&#'# ,-YHE 7
" ! "# $%
) " %
& ()%
" (! "%
"l -] " )%
) & )"0 $%
* * + | + )%
1/2 34 1448 %
, 5 , )%
6 7 644  #8
1" 1" $%
1 3* 1% 9 )%
(7! 17 "1 $%
IR 3 % #90 # 90 )%
#. $ * #8
0 ( 0 $%
$ &%/ * 1-11. "% $%" $%
$ 5 o< ) < $) )%
0.! 4 s ( o#
&& 6= 2 ¢, $%
*$" ("+ 6(
% % 6(
8/ 7 *2 8"+ 8'
8/ 7 . 7 81 6(
S '$ "8
>21 0 >)0 $%
8 % (127 80.% )%
) G 6
7 -(%!4&

#+,15%33* 14 #($% (--%!"" %3 #!4
)92 .

) &% %$*1 3 < 1(- %!6 01(*$1 ,4$%0 = ,(&"&! -&




"V#% 4, 40 %0 $

A AVAVA

%@% 8 :% $8++"( AAAAAAAAAAAAAAAAA
0(48 AAAAAAAAAAAAAAAAAAAA
1% % $40 38 4( $ 3 %+ AAAAAAAAAAAAAALKKRMAAAAAAAAAAAAAAAAAAAAAAAA,

IAA/AVA AVAVAVAVAVA AVA
(YIS WYV A

AAAAAAAAAAAAAAAAAAAA

A o *

A . 7 *AAAAAAAAAAAAA AAAAAAAAAAAAAAAAAAAAAAAAAAARA,
AB L AAAAAA AAAAAAAAAAAAAAAAAAAAAAAAAAAA/

A 2! 2 * % AAAAAAAAAAAAAAAAAA  AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

A * * / 2 * % AAAAAAAAAAAAAAAAAAAAAA
AA 2 . AAAAAAAAAAAAAAAAAARRRRAAAAAAAAAAAAAAAAAAAAAAAAAAS

AA + . 2 . 7 AAAAAAAAAAAAAAAAAAAAAA

A 8 | 2 * *  AAAAAAAAAA AAAAAAAAAAAAAAAAAAAAAAAAAAAA
AC  %l/! . b AAAAAA AAAAAAAAAAAAAAAAAAAAAAAAAAAL

B $4, D"(% AAAAAAAAAAAAAAAAAAA AHSONNNNMMHMNNNMMNNMMAAAAAAAAAAAAAAAAAA

BA . 7 *AAAAAAAAAAAAAA AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA/
BA . 0+ TAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAARL
BAB ." 7 + !
BA . 8 AAAAAAAAAAAAAAAAAAAL

AVIAVZIAVIAVLAVLAVIAVLAVIAYLANLAV LAV AV
YN YRR

ANAAAAAAAAAAAAAAAAAAAAAAA

BA " 17  + 1 AAAAAAAAAAAAAAAAAAAARNAAAAAANNNNNANAAAAAAAAAAAAAAAAAAAAAAA
. . : WAVAYAYAYAYAVAVAVAYAYAYAY

B A . 2 A A A A AA AA A A A AA AA AA A A A A /AANAANANANANANANANNANANNANANANA A A AAAAAAAAAAAAAAAAA
BAC . * , *? &QAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA/

"# " 40 4 1% 4,"+3$ %( "+ AAAAAAAAAAAAAAA AAAAAAAAAAAAAAAAAAAAAAAAAAAAAL
A * L AAAAAAAAAAAAAAAAAAAAAAAAA
A $! / 2 * * AA AAAAAAAAAAAAAAAAAAAAAAAAA
AB  %/! . ! 2 * *  AAAAAAAAAAAAAAAAAAAAA

$8++"( "0 40 #8% 403 AAAAAAAAAAAAAAAAAAARAAAAAAAARAAAAAAAAAAAAAAAAAAAAAAAL
AAAAAAAAAAAAAAAAAAA A A A A A A A AAA
" <"AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA




9 8 )8
23 |/ 7 * ! ? .
. 2 . ! . .
E I'* F./ 5 . %8 %/ * 10
| E%0FAOQO * 2 . *
A ' A /! . * ?2n
[ 2 2 ? .1 * G . 7 *
[ * 2 * A $ 7 *?
2 / 27+ * IAH 1A
1 * 7 2 * ? * IA1?/ G
1J / 2 * % & ! A
/1 * IG 3,& (% &"(# &"&! - G 2 A
1! ! .o [ * = . I *
7 2! / 2 * o A
LT 7 * R
A . . 7 * / K
? . A <*1A4 .2 !
* G . * / * /
EAA *2 12 77 * F A4 2
*G .. 7 * 2! *
* A . . x .27 G . o]
! 7 1? 1* G 2 /17 <t 2?2 ..
7 *A 7 .?2 . * * * .2 !



8
0 7 ? 1J
2 /! A9 . % | * !
%/ * 10 /| E%O0F HI A %0 /
) 2. 21 % . %8A 4 * 23
* .l * 1 21%27 5 o +*2 $
? * *3 G I? 7G I* G
C* * E7/ . F E . 5/!
L/IFA . * 2112 ! o %
L G ! 7 A . x 23
G *2 3 ! %8 !/IK | . 3
7 E 7FG . %8 $ < L X2 & PA
I 3,& (% &"(# &"&! -
7 .1 ! . .o
* & 2 * * : * E F /A
7 * 2 | 7 7 IG 2 2
7 ™ *E.O0.! F A8
* 7 "k * * 2
5 K ! 207 7 2 11
* A) * 5 G
7 * (e * E F / 2 *
* A L! lox /! A
H?2A $ /
7 % 2 A 1 .5 *
* A" x * 2!
2 * * 12 A$ B 2 ? A
$ <*Il 5 ) *
/ 7" AL *2 17 7 E F o=
11 * A * < * | 21 *
* F ?2A, 117 $ ? ]



2 ) )8 ) )

) )
$/ 1%, ? ! * < A2
* / G AA( AHI HIA 4 . *
I 82 HBIG /! 27 04A
82 I . * .2 ! * G 2.
[M*G 7 2 * A,
* Il I * ! .. 7
*7 2 /! G * 2! . 23 EAA
+ 1 1G G 23 G ! !
I * * A
*% 11 * < *
G I 2. ! .
M 21! ? . . A " BNB *
[ 27 ! * 11 . A"
? . 5/ /Y E F [ . 171G [ .G
*2 * o7 . /T E FA
"ol 82 . eox 2 . 7
27 ! IAHIA . 82 * [ * vV I7TA, |
?.001 71 ?2 .0 1! 3,& (% &"# &"&!-
*?2& . 7 3 2
. / * EAA!? I* G |
7 F 2 <! r2. .7 AL ?
* 27 .. 21& *1G .
* P2/ A" * 72 1 27
! * 1A
17 2 * % .2 L. /
. * EAA 7 F 21 !
* x72 17T A, . 12 / *
? ) IAHIA" <*I * . !
.x 2782 2, A
, L? . /G E'FG . 7 "™ A
[/ 1*3 2 Il 7A . 2! !

M <! 27 . ! L2 A

FA



N
2 @y}) g:’@ 60,@‘9 é’,«ﬁ @,«‘3 2 o_ 250 i}o 1,000 1’5(Kl?eters A
O# > ($314$55,%(& -$'5#H !4 ,!I", %# (5 -&'#3%- 4 <$1 &5# !4 %(& 1<1&6
%3?2@6%H #'#&%W 3% 14 <$# (& ,(1(#&
o = / * / 2 *
HIA /! . 7 2 * * *
LR *T72 2 ? . 2 * Ok G 7
N 7 * [ * | AS$. 7 *2
* 2 / 27 + * IAHIA4
G 2. . . Y ! 7 *G
7 7 I'E FA
. < C
! 7 G?. 7 G
< * 7 A 2 1 /
E G G I?7FA, < * | G .
*72 < R VA N = ( AHCIF
=A x (- P-AaBx ( - )+A ( - )A EF
Lo F %5A EF ? * *
7 Al G < * G .
/1 . 2 A * . 1/

7*G/ G A



1
FG /

)  JAHI.?

G

G
E B.FG

? . 2

L? .

7,0%

6,9%

6,8% -

6,7%

6,6% -

6,5% -

6,4%

6,3% -

6,2%

6,1% -

6,0% -

.?

"2

<*|
2 *

. EBC.F

ELF

5/

12

/

L +ELF E +FL +ELF E +FL JA

M

%HA in Amsterdam

2.

7EC

present sl s2

0# > A3 '# %S$0 (5'(1 4041" $%%(
&I #3$-$,,(#3 %0 1(14 <$# (& %(& $*$! - %!

"7

| *

2

)

*

&

/v 27 04

)8

7

))

IG . 826G
2 Al1?/ G

AS$ .
*? &

7 *2

IG
7

3

"3 ?
&, %$# (&

o4 05 06
@ 3 I( #($3 455, %(&
. . EI2IF
/
7 *G . 2
Y
A$ G .
&
K *
I7A
n2

EF

%



*

A ! ?.
I G
BA . 7 * !
2 * % K Fo. 7
* ! 7™ G
! 2 * * G
| 2 * *
. . -* * .
7 *A . 7 212 * !
[17TA
?2 ./ ny =
/7 * 2
* * |A$ 2 |
2 * % G 27
2.k ! ! A
2 ))8 )
? 12 .5 Lx
*2 .17 7 E = !
* K . ? 2?21
Al *
G.5 * L
A . M L2 G
A 11 ! G
2 * G
BA , 201G * ?
A 1l A7 7 E Y%HAF
/G
A" . 2 HA * E? 27
7 2 * FG
A $* . HA 2 * A
B/ !J * 2?27 ?
I A

*

2!

n?

/
/
AB
*A
2! /
!
I ?
2 *
.20 G
2



dwelling, with
N, inhabitants

recepior

R

N,=6 N,=8

source 2 source |

0# >)4-$, (<#< BI( 11 &4$! 14 C$% 15,8 (% (54 %(& -'$,!

, B A2 : M .21 AL
/ / * G AA : G !
E 170N ! * % FA . | ,
2 ! : 7 2 * & ?A
2.2 & ? L2 GOA" 17
| GWSAEFG . *2 2 11 211
2 G? . 27. 7 2
21 A, N7 : .*2
2 27 * 2 * 7 oA
4 . * E . . X2 F &2 , G
: [ o 2! 2 *
* ! K G $ A AAD *&
2/ 5 ¥ ? /1
2 boux 12 J *
2 1A
) ) )8)
* 7 7 G *72 [V 21
Y 11 .7 A
7 %7 I/ .on?
2* *
A0 2 . G
I 1.V 7 FG



BA + A
1G .
*2 2!
2 AD ./

* G * 2 ! 217
A0 2 B* . . G
A0 2 * o . G
BA / &*L.EAA
A 2 7.V EO&F
A + 22!

A + A
CA+ N
A + N
A + A

D 2 E* F 17

Cé&L ..AD * .

D n ) I

* ! 7.12
7 *A
<*IG . 7 **7 o]

2 * E * 1!
* 1?27 | !
) ) )
D ./ [ *11 * | I
< *
* G * 2 &
A * & ! G .* /

" E* F.

/I A $ AA ? 2
2 A
* E* BO F

* AL * /
AD ! Lo
A 5 I7G

* 51 * A $
? . * BO A

2 * G
/2!
I/
® &*L. ® B &L.FG
G
® G
® 2117 A6
® . 7 .1G
® 2117 A
?.
2 ! A
217 2 %
& 27
2117 A
FA 1?2/ G
TA
8)
! *
/ AD
<
2 ! A
*
* | ’)
*
17
*
AA? 2 . * 1



SRl 2 L < 2 Lo e
G (AHI HIG? Lo Y
! $4 BG (AHIA

%( & *$ # % $H# 14 #($3

. 22

2 * A
x v B F

#PEG G F * . *G?. PG

#PE G G F 1/ /G P GQG

ED * P *G< 2. 2! G 217G

HsPE G oG F .2 G

L2, 21

e P E26G 26G 2cF . .
21 G

£

v M . * E A 'P GQG FA
/12 . ? B1JE P FGQG &1JEP FA



r
S road segment
—* " arier ]

Y

building

® receiver

rr,i

r. .
b puilding

r,i
i °®
‘receiver
I"S . :
source Tbarrler ]
“’ 1 :
5 K—)d ?
| | Y
— 5 B
3 dsp |

0# > (<BS$%W3I &3 <B (54 0(-#'B
1(< ##((5 ?# 041@

r
S road segment
—* " parrier )

building

® receiver

rr,i

bujlding | "eceiver

14 $* 13%0 B!4 $ 51$! #((5 ?15!@ $%3 $

D ?
" 21 272 ! G
" 21 27?7 . . / , FA
} " 21 G . 2 /
/2 I, | 27
= . | ) A EBF
1 G < * K #
A
" 21 G?2 u?.. N V¥ $+ HI
/r 21 A & 2! 27 . 2
21 2
1T s ( )' # ( % )+ # ( % )G EF
?.* [ . . P RB*G ?. / .
21! E. 2 ! ? 217
21 [/ FA
| 2 2
- & EF



= | G
& | Pt EF
- L2772 . /1w G
.= "G ECF
2. %13 2 .
= A EF
. )G %5AEBF %5AEFG
. )= 1 Y+ +BG EF
I, A %5AEF . 5 7 /2 Lo v+ G
+ = # -7 + ( )G
# ?Y
= G
(. + )
;=0 )02 ) e
=+ ) +(- ) A EF
I .rr
; receiver
source S barrier
“e | ;
Td, <
st ' dy.r |

0# >;(-#" &35#!4 35%! (% (54 & # % %0 $I1 % $! (%



cit
\/y

(35,$! (% (54 #$55, 51(B (# !4 #($3 & #53, "

? 2 * I 1
* . 1?2 * E / 2
7O VE . A
* 1?2 *
* * o * A e
* G? N?., Lo HIG? . *!7
n? < . 2 1/1 * !
*
= ! O +/| +-| ! +'| A
: * : *
D.
! /2 <E IP GQG FG
/. 7 <G P G GB 1'.G* * [7G 7
[.1G 117G
0 . 7 /.V7 E*x2 /.| . FG
* L / /. 7 E&*L.FG
*G . &*L. P C &*L. P GBG
/1 * o E 2 " <"FG
o * o E 2! " <"FG
- * G [/ 27
*
S =4, +% A
: : *
D.
+ * o E 2'B 2! " <"FG
% * o E 2'B 2! " <"FA
D [ 7
G
22! G
G
2017 G
'7 TA

P = A O Y [ .. 1.7

EF

EF



L2 02 % a1 1 27
2
no
? 11
8) ) ) )8
7%, 2 W7
I 7% 2.,
* /] 2 | E . 7 *FA
MG . 7 2% * 127
21 * 27
7 x*7 <*I !
17 AV /| *
2 . &LU 2 * A,
| 2 *
8 ;2 2) )8
! . 7 *
* oA, 17 2
2 *G . ? 2
1L AL *2
D )
7?7 . ?27A. G. *2
| * ’) *

%

B
A E BF
/ /
TOA EF
£ oS
!
- & EF
*K 2*
? 2 *
. 12,
7 *E 7 *FA .
7 27T 2
T .*<**
<*l [? . G .
/1 A
. o
? * A$ 17G
*2 *
12 11 A
*2
: * G
L2 1 G*T7 1 .



)
o L . 7w
IG . .2 ! ' _—
212 A
S ! * /1% 1A
o ? / 2 17 04 E8 2
L82 $ TFA. 7 * . . [t r 7 20
2 ?A
)i 2 ) )8 1))
[ s 07212 A
Moise Model ANnoyance
Model
noise map
Analysis
W odel > Database
changes / results #HAmM map
LIzer Interface
0# > #%4,$13&1%"(5!4 3&0% (54 3 & (% & "(# &'&! -E & $1&('4 51(B,4$H#!
3&1$"3 % 0# DB4,4 11&#$! &4 & C %, (548 (% (514 <$# (&-(318&

7 * ] *3 A | R
2 G , A. 2 .11 68+



*o 'Y A D *&. . * .V
E # F*G .72 | G "7 . 2
2 17 . 8 A. 5 SR
<*! $ BAC [/ !J , C A
nw .o + 1211 * T 6% .
! 21 G.. 2! G G A) . *G .
7o+ 1200 r 0 *2 ! . *
. 2 * ! * AL #
'CAL R 7?0 2 . EAA * F
7A
D. . oo ! . 8 G .
7o+ 1 2n r?. 2! / * A D.
17 . 2 * % G .8 ? 1
2 20 I . *
# * A
2 )
* ] K% o * 11
27 2 $ A 2 2
*D * | G . * | *
! 2 A
* 121 . *G?. . L? . 1!
7TA . T 1210 . * !
# *G .? . *2 !
* A
2
U7+ . *2 roox .
* 2 8 A" .0 + o0 *
Y A L I B *2 ! ?20A
I 2 . ! . o0 !
2110 A
7+ . * G 27
* 1G 2 *2 ! /] * G? 27
* 7 1 *. ! * A
2 8)
"8 . IA . 8
6% F7A . * . # * 7 17
[ ? ? ? . n? ! /!

# * A



D. ! .
? . 2! / 2 *
27 . "7+ ] <
7 * !
* 11
* A
2 ))
L7+ 2 *
! 2 * 13 A
) 127 .
* / 2 * * 27 /!
20 A
"2, 21 [ * &
11 F . 8
7 *A
2 )
. ! . 7 *
E .23 2./ 2 A,
21 G./ 2 1& G.
<*| G 2 G A
! * 7 * . *
2 AD. * 23
? 11 &
* 1 E? 2 F |/
2 FA
* R
! A, <*I 7
*7 2 I 27
"7+ *
A
. x| * .
4 | 2 A4 W I <
A" G . 4 2
A
2 8
2 G . [ 1+
7* *% ’*?
. 8 27 . **

o720
* AL 202

A
G."I7 +1v *
*
E *
2 A, 2
<*IG 23 *72

3 .
2 G * 1 o*7
A, .* G.
. * 1 E *
72 2
2
+ 1A ! .
*2 |
7 *G 2
2. .
12v7 .7 *
. 8 G .
&A . L+

, *? &A



% . * + ! . 8 ? 2 G
/ *% , ¥ 2 &A / * /1
* 7 * . E*F 2
A + ! . 8 T2 2 U /
M *A e / / 2
! * 2 ? 11 21 2 * A
A$-'1
* . . ?2 & . , ¥? &
. 5 A * . 7 *
! 27 <*1A . . <*l # *
7 17 I1x A
) . #ox L7 *? .
2.0 K I7 0¥ /* /! A .
/ F21? '7 céc? ..?2 . 5
S L7 . <*IA

Communication Framework

'y 'y 'y Fy

4
1

¥ A
9 3

~|»

5

User Interface

Analysis
Model

1]

Database

0# D 1(B,A$H>&C %, (5( #$! (% (54 <$ #(&-(31&(5'4 3,& (% &"(# &'& -E
14 0 *#&#5#1(14 <$# (& & '& (514 AS$- 1 %14 1Al
A0 ok ! 8 K ! ?
2 K 2?2/ *k *?2 &A
A7 10 | K ? ! * 2K ?



BA" 17 + 1I'?
2 K 2?2/

A 8
| *

A 8 7%

[ K ?
17 8

! | *

! ! FK ! ?
*% ,*? &A

CAOQ0 + I?
2 K ?

L
/

**

E.

!
A

EAA .

2

*

/*
*? &A

2 K.

*? &A
* 2 K

F

? .

*



city

o E./ F . 7 * 2?21
*1=* 2 2 A . <*l o
7* [AD./ V T * L7 A

"~ |HA per meter
|—— 0.000000 - 0.050700
0.050001 - 0. 0UI00
~ 010000 -0 -&0000

— 0.150001 - 0.200200
0.2000017 - 0.250000
0.350001 - 889 030000

0# 7>)# %&4( (514 0#$'4 $1 %! #5$, (5 14 3, & (% &"(#! &"&! - &A(B %0 $ #($3
I#$55 , %( & -$'5(# 14, BIHSL '$H#! (5 -&! #3%-

. 7% .2 # * . !

AT W . G2 K

LFL? . * I G AA . *2 * A



*2 * / x G * 27
7 *G 27 . | * 27
L, A 707 1 X1 * G2
[ I * A *  x9
* 2 . 3 7
! * 7 A
D 12 1 : 5 1 , G?
- b L . * E.
#  0* . *F.? . x 9 ... 11E2
I F 17 ./ * E %2
* FA+ 1&17 . 272 . *l ¥ 20 |
Kok 2 211 201 . A
, 2. S .
7 *A"J * ! e A .
117 .2 . .21 G . .
A . *2 L * .
* * A 7 * 1
* ’) * 2 [A * ’)
! * G AB * G.2 1 A

0# F> G((-3 %' 1 # (5'4 %(& -$'5(# 14, %41 '$# (5 -&! #3$-



) )8
4 7 *. 5 * 1
. ! ? * 2 1 G
7 *?11 0% 2! 2 * % ! A
) ! E *F
7 % 2! 2 %
! * LT AL,
7 *? $ A AA, ? I 72
* . 27 . 7 * Lo
* A 2217* | * ! ?12
2017 A, 2
/ 2 0 * A
27 . ! A
0# > 4 %(& -$'5(# 14, %41 '$#! (5 -&! #3$- $%3 14 &! -$13 55,1 (5
(&&*1 %(& $*$!- %! - $&# &
$? . .2 & E2! G? G G AF*&
/.* 7 2 * o]
*ox [ 21A . L2 A. & . |
.! . 7 2 . A, 117
.? ! 71 * 2 !
7 2 G2 | . ?27 . 7 .

* 2 aYe 7 2 A



0# > 4 #,'N(#& #, <%0 14 -(& &0%5 $%! %(& % H#O" (%M *! (% SH(- 14

&1, 3#($3 & 0- %!

8 ;2 2) ) )8
" ! L2217 % /* ! * G AA
. . 2017 G . 7 F
11 . VWA . ? * 2 e ?
# *ALJ* ? # * .?, A
2. ! ? * : * G
? ! * 2 ! G. J2I7A
| * I * 2 AB *
?. L] * * 2 * A
* G A
1?2/ G * 2 G 77 *
*2 A G * : * o
! . *?2.A) b, 2?2102
*2 A ! CE

FA



O# > B#&1&5#!'4 %(& -$'$51 #1014 &1,13%(& $*$! - %! - $&# 49&
* %$"1 3



? 7 *
2 * * A 7 * I G2 .*7
/ | & ?1 G | | *
* * ) 2 * * * /
. . A . 7 * 2
*1* 82 EO4W ! [ * ] [7TFG 2
7 * 2 *I* * !
IA . 7 *?2112 ! ! .27 & . %
0 / E%0 FA
! 72 L 7x 7 1 xny
27 . . /1 EX. WF . 7 *
2! ! *2 N ¥ 27 G
nz2 5 7 A G . 7 *
? 2 1? * L%
. * . A . *
? . . *2 . 77 I E FG 2
. * * . 2 ? 1A
(! . 5 *
7 e x A I G R R Y A
* / 2 0
17 *AL* . . ?
* *2 12 A7 7 A
* | * 21 2 * % 2
I 1 * A$ *
| * * G 27 7 *G 2 1 27
7 * /! * / 2 *
* ] A" & ! ? *
7 *A . ! * /! A
D./ .? 1?2 & nz 1
[ * = * 7 E F
* 0k /] 2 | A
7 * 2 A /] .
A 4. . = 27 *F 12
*Ix A" G . * . G AA ! 2 G
I 2 .7 AT F ? 1 2 <
7 * .27 . ! /n *

! ! : 7J A



)

HI 1AA ) G IA+A%A + *G - $# $#
- # 1 2 G" " 2"
FGBCB E FA
HI %8 / LL% . % | * .
A [ * A4 19 |
% * G 9 A
HBI %A 6 G "A(A % G 9A)A, JG 1AA) G823 x4
2 54 6 74 * 8 9 #: G 04
6L6>L ABG# G A
HI 9A1 G # # 1
) * R T 1 %( $0 B G A
HI $4 BG # #, ;3
8 # # G $4G A
HI < * # ", *4 " 9 #: G?7A I/ & Al
HCI 1A+A%A + *G  ABA+A 4 . G # = 3
7 " 2 # - #$
%/ * 111, / FG E FA
HI 1A+A%A + *G 1AA) G 7+ %
G 7 G !/ 2l AG CA
HI 1A ! G 1AA) G 5 6 *
% 4 G 7 G
1/ 20 AG A
HIDA 2G )A12G $ 8%> #o
" G BE FA

HI 74, o S A #: G??A 1] & A!



"%3 A

2! 2! Cox : $ AA
reo * / /2 GG /| [.'7G A
$*1 > -&& (% ,(55, %!& S#<$#(&<4,1 $!0# & $%3 <$# (& (,'$< * $%3&
4 /2 < N Iz e
CA CA A
A A A
B A CA CAC
A A A
A BAB A
A A A
C A BA A
A A CA
$1 > -&& (% (55, %l& S(#<$# (& <4,1 ,$! O(# & $%3 <$# (& (,1$< *$%3&
4 /2 < o - j2 " i3
A A A
A A A
B CA A A
A A BA
A AB A
A A A
C A A A
AC A BA
2B 2 * $ AA
1 7 / 7 E
7 2 'F / /2 G G [ .



$*1 >)#5$, I'" ,(##,! (% (55, %'& $%3 5# H
Y %
P P IPB P P P IPC P
T EF A A A A A A A A A
T EF AB BAC A A AC AB B BAB AC A
2117 AAEF AC AB AB BAB AB A A BA A
17 AEF A A A A BA AC A BA CA
2 & EF A BABB BA A AC AB A AB A
$*1 >)#5%, " (##,!(% (55, %'& $%3 5# H6
Y PY 18 % P %
P P 'PB P P P IPC P
1T EF A A A A A A A A A
T EF A A A BA A B AB BAB A A
2017 AAEF A A A AB AC A A AB A
'7 AEF A A BA A A A BAB A A
2 & EF A BABB BA A AC AB A AB A




