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1. INTRODUCTION 

The Naval Research Laboratory's Mapping Sciences Branch has been tasked by the Commander 

Naval Meteorology and Oceanography Command (CNMOC) and the National Imagery and 

Mapping Agency (NIMA) to perform software testing of the Full Utility Navigation 

Demonstration (FUND) software. The FUND software demonstrates the use of NIMA's Digital 

Nautical Chart (DNC) database within an electronic charting system. The FUND software is 

currently under development by the Naval Command, Control, and Ocean Surveillance Center, 

In-Service Engineering Division, Norfolk Detachment (NISE East Det Norfolk Code 35). 

FUND software is being developed in four phases. This report presents the results of the 

evaluation of Phase 4. The FUND Phase 4 software is currently being ported to the Windows 

NT computer platform. 

2. OVERVIEW 

While the purpose of FUND is only to demonstrate the use of the DNC data product rather than 

to actually produce an Electronic Chart Display and Information System (ECDIS), the standards 

that have been produced by the International Maritime Organization (IMO) and the International 

Hydrographie Organization (IHO) provide a useful set of criteria against which the combination 

of the DNC database and the FUND software can be evaluated. 

With the completion of Phase 4, FUND proves that DNC can be used in an ECDIS system. It 

presents a visually attractive nautical chart that meets most, but not all, of the IMO and IHO 

requirements. Significant shortfalls exist in chart updating, the route planning alarms, and the 

route monitoring off-track alarm, but overall, Phase 4 is very close to meeting all ECDIS 

requirements. 



The functional capabilities of FUND using DNC were evaluated against the requirements set 

forth in the following: 

1. Performance Standards for ECDIS, International Maritime Organization. Results are 

presented in Section 3 of the report. Paragraph numbers are prefixed with "PS" and 

refer to the numbering within the referenced document. 

2. Specifications for Chart Content and Display aspects of ECDIS (S-52), International 

Hydrographie Organization. Results are presented in Section 4 of the report. 

Paragraph numbers are prefixed with "S52" and refer to the numbering within the 

referenced document. 

3. Task Order, DMA to NISE-East, 10 April 95, FUND. Results are presented in 

Section 5 of the report. Paragraph numbers are prefixed with "T" and refer to the 

numbering within the referenced document. 

The reader is encouraged to consult the three references for a full statement of the functional 

requirements. 

Section 6 provides comments of a general nature relating to installation, documentation, and 

operation. 

Section 7 describes the joint effort by Naval Research Laboratory (NRL) and the Naval 

Oceanographic Office to produce a prototype supplementary oceanographic layer in Vector 

Product Format (VPF) for use as a DNC overlay in FUND. 



Q 
£j ^ < a H p 
oj U 
w a 

M
A

N
C

 
T

E
M

S 

« cfc 
o * 
to QC 
* fc 
w O 
PM  HH 

S3 
SB S 

£2 
- o 
6g Z 
%< {/) 

D
P

H
 

P
L

A
\ 

Q u 
Z </> 6C 

^ s i- 

T3 
ta H B 

O Ä 93 

2 u 
u 
s 
93 

£ u s 
-<   HH b. 

J   fc cä 
w o 
3 tf PH 

2 H O 
o u 2 u w ►H 

. J 1—1 

w w <*> 

s 
cr 

o 
e 2 

•2 s 
O 3 

£§ 
ea u 
E o 
0..22 
2 oo .3 *—< 
H Q 
- U 
_; w 
«3 2 
PH 'S 

3 
u 

X>   -S 

es .ta 
' E * 

3 « 

co ° 
t: o 
03 <N 

u > 
<u 3 

s 
s 
> 
3 
o 
O 

~°    5   ^2 

3 

—   o 

2 <*- e ° 
o t; 
.2- o« 
«   3 

S «2 

•*= o ■*-» 

•a "2 
S <B 

% m 

.22 © 
-a A 

<o O 

•I E 
'S - C3 CO 

s >^ *- CO 

'S £> 
•S CO 

2 « 9 
+-»    ■*-»   ^* *—     ■*-»    ^* 

co  ,0 

2 c 
E 2 
£ E •If 

^ J2 '51- c2 3 3 
co  , (   *^ 
S « 3 
1 .2 3 

f->° 

^> •= -S 
S4-»    3 

<«    CS 

CO 

s s X!    2 
CO     g 

3  «2 

t-      OH 

3 
_o 
'S o 
3 
3 

OH 

u w 



■c 
to 

XJ X. o 
o O 
n z 
X u 
i) 

(53 c 
XJ o 

t-4 
u 

u .> 
O u 
u # 
0> o cu XJ 

o 
C\ 
X 
Q 

-6 -6 
CO (L) 
t; t: o o a a a a 
3 3 
co co 

OS 
Ü if 
■" > 
co o 
>> % 

.3 o 
Q. J3 

Q 1 

o 
tu 
3 

HH 

U 
•S3 2 
5 Q 

o £ 

0) 
XI 
X) 
3 
o 

x: 
CO 

CO 
<l) 
LM 

s 
CO 

Ct-i 
o 

u X> 
co 

7: >^ 
Q "S« 
< "5 

CO 

LH 

l]> 

ao 
s > n 

XJ o u 
<1> !1> 

O 

co co D 
>* >, **-^ 
CO XI t: 

> o 
CO 

J3 
a 
co 

c> XJ <I> 
CO 00 

3 
3 

Ü 
X) O Z 
XJ o <u n 
< tu 3 

CO 
XJ a 
3 
O 

co  O 

.S   M 

2 u 2 
on 
a. s o 

U T3 
*J 3 
3 CO 
41 HH- 

§ o u  ° S a>   o oo 
oo XJ OH 

CO 
3 

XJ 
"> 
XJ 
s 

XJ 
c a> 
a a 
< 
00 
OH 

o   ^ "   o 

I i 
l-   X! 
(Ü   .to 

00  'S 

XI 
CO 
D. 
CO 
o 
(L> 

X) 
XJ 

s 

CO <u 
CO .*-• 

<-    s .o       x> 

en 

I      U 

CJ     O 

o 

-5     Si    fa    +±   X! 
SES 

Q S u >, 
W .2 
^ a 

XJ 
00 «♦* 
OH o 

CO 
S3 .2P 
CJ     > 

s  = 

s  e o   n> 

11 
C   »> 

.s S 

en    o 
•5  > 

a. 
CO o   •-„ XJ   en ao 

c    « 0 

XJ     •-   ~° 

5b K XJ 
Ui     r-1     3 o -5  co 

C  — 
""     CO 

CO 
XJ 
o. 
3 

JO 
3 
03 

2u   u 
Q    -   -3 

u 
w 

-O   o 

s 

O    o 
(u 3 
S3 co 3 C 
o   a> 

C    <U    3 
-2  13 j2 
to    g-  « 

5   u tJ 
c  cS S 
41   _. Xi 

■* ^ «3 
■*-•     CO . 

o 0)   o 
° 3 

XJ   o 

s 
«§ 
.5 S 

3 "Ü 

■U X3 
S 3 
-1-' CO 

S 3 

CO 'S 

3 

3 .2 
>-   S5 
M   g. 
3 

•3 "Ö 3 c 
3    co 

en c*-i « 
u    O O. 

S.JS 2 co 3 m 

O.  CO 1> 

S   eo o   0 

J3 

CO 

> 
3 

_   o 
*3    CJ 

<D 

3   Ä 

J'i 
*c3  B 

en 

C    CO 
3  XJ 
o   o 

00 
3 
'£ _o 
"3. 
i> 
3 
O 
3 

.5 • 
3 
O 
o 

XJ 

§ g 

co co 
x; o 
«> S 

CO 

X   X3 

(U  -Si 
•3    £    Ö 

-2   3   o 
a. 2 .2 

.«  «  o  a 
<u — 

-3 -2 
«-•     CO 

Ü     CO 

3 2 
x! S a o S oo 
>- « o u a> ii 
o. > "5 
CO O >> 
O. 00X3 

co 
3 

«> .2 

> .2 

1 6 
o 22 

-3 3 
CO tn 

•—I CO 

Q <a 
O to 
w -c 
=» & 
i—i IH 

S x: 

cS 
O -n 

3 
3 o 

3 OH 

X! cH a. 
m 

O E a> 
■»-* k* o 
n. 
CO 
0> 

ü 

XJ 3 

s a tM — 
O- oo   S 

-      CO 

S  a 
£   XJ 



-a 
CJ 
O 
oj 
D. 
X 
CJ 
co 
CO 

-a 

cj 
a, 

XI 

CO 
cd 

60 
c 

■§•« 
X 

'3 > 
CO 

3 
O 
X 
co 

a. 

co o 
-a ~o 
m .3 
S£ _ 

■° • b a>   e co 
•g .2 a. 
^ eo ST 
D   o ra 

>- if- xl 
CD •— -3 co   o 3 
O   cj O 
X      O, X 
+3     «5 CO 

ao 
«a c 
c e 

■ *■' T1 CJ 

.2 .2 X 
cj 

CO §■ 
as 
W 

XJ 
0) 
o 
1) 
O, 
X 
U 

T3 
CD 

co <+3 

o 
tu 
O. 

CO 

C 
o 

T3 
G 
CJ 
O- 
D- 
< 

& -^. CJ    £> 
1-   XI 

xt 
cj 

xs 
CD 
o 

a. x 
u 

X) 

CD 
-°  -g 
XI    CJ 

sS 
O    Ü 

-G  2 
co    O, 

T3    M 

g. * &£ 
3<~ 
co    O 

E? 

•= 3 s x 

T1 G> 

ri > 
o to 
rn G « 

ro 
<l> o u. 

+H Q. c 1) 

Q 
-a 
t-t 
C3 

G ^ 

55 -3 
-• 3 

■G    o 

X  < 

•a 
CJ 
o 
OJ 
OH 
X 
CJ 

eu 

fa 2 V G 

G T3 
1-1 CO 
eu -a M c 
3 § 

<+-! '   ' 
o 00 

CJ 
£ -2 13 .2 
5      OH 

CJ  X! 

CJ CO 

43 u 
CO 

0) 
X ra 
X) X 

■4-J 

3 
o «s 
X 

CO CJ 

CJ X 
re! 

to 

O 
CO CO > 
C CO 

•5  X3 H -5 £ .2 

o 
CJ 
OH 
X 
CD 
CO 
CO 

XI 
<D 

X3 ^ ID 
CJ 3 pfi CU .> o +H X 
O X (1) 

<L> Is en > c 
X o •"" 
X) u >-, f= X) 

CJ 
c 3 ■a 

c 
CO 

Xl" 

< 

co CJ 

O 
X 

CO 

CO 

OH 
CO 

-3 
3 
o 

o 
p* 

— 3 
CO 

CO *-» 
e o 
o 
C ^ 

CJ > X3 
0) 

M-f CJ 
X to 

,o 

tH 
CJ 

o 
U 
8J a. — 5- 

p> 
o 
CJ 
CO 
eo 
X 

00 

D ^3 Q o 
c _c 

x op 
CJ    Pi 

CJ eo 

O -S 
O U 
co S 
iS Ä 
u cn oo 
s 

'22 
3 

■a 
CU 

s ^ o. « 

.SO 
<-N     CO 

CO   i—i 

-a 
CJ x 

«4-1 o 
c 
co 

s» o 

fc -o .> 
T-J PH H-» 
^ CO o 
5 "o cj 
« £ OH 

*■ CO IO rn a cj 
S- t/3 ^ 

^ S3 &" 
S3 m 3 
CD CJ .2 

£5Q 

t. 
CO 
x xi 
O    1) 

CO 

3 
a. -3 

c x 
CJ *■• 
>    .CO 

o"  P-, 
S — 
CJ o. 
Q .22 

e° 
PH 

_,    CO 

£ "2 
CO     CO 

■a 5o 
es    .. o  «. 

2 2  B X O    LH 
■w CO     CO 

x! y. ja 

XJ is  in c -2 j5 
w oj t4- 
oox ja 
c ** 3 

•g .22 .2 

CJ X)     Ü 

2 c 
CO     CJ PH 

CJ    +3 CO 

X    C ° 

S PH o <B 

£-2 

cfr 

-a  jj 
CJ  x 
>> Ü 
i2 to 
a, -^ 
co   x 

^3     CD X)   *- 

CJ 
X 

3 
O 

S 

.2 S 
X! O 

2 O 
X CD 
— -g 
2 ^ •B ° 
x -^ 
'S e3 

? X 

x - 
co   >> 
>>  CO 

S 2 S 

< S 

t. 
CO 
X 
O . 

CO U 

S pz 
S Q 

3 « 
2 co 

60 5> 

■SO 
CJ     u. 
CJ     CD 

CD   •—, 
co   p-J 

C73 

.2 
3 

CO 

CO 
CJ 
CD 

2 pz 

X! 
CD 

X) _ 

ao 
e 

W 

3 
c Q 

u ffl 

•§1 
CO   Tg 

-^ s 22 
x>   W) 
-- .S 

cS s 
3 

_CJ   co 

a. ■S.S 

c2 
G 

u 

tvo  

c». =   S 

> >-. m 
X3 eo XI 
X O. 3 
3 CO 

CD 
X 

T3 
co1 E? 

XI CO 
3 n 

O 
(an X) 

X CD XI 

X) 
G 
CD 
O. a. 
< 

«  c  2 
" « ci oo u -a 

Ä J5 ■§ 8 § r^ J— "*ri 

CO      IH 

C    m    °J 

S.S   J 

CJ 
2 to £ 
5 >» G O    CO   — 
X *7-S cj M S" — 
*H .22 x 
"" ~o J2, 
co -a ^ 
Q -§ 5 q H «, 
W 3 73 
e to o 8 £   « 

JETsf 
S"   p    CD 

■PI PI        fH 
XI OH« 

2 a -S 
CJ 
X 

.3   cj 

co 

8 _? 
-G "Ö CO OH 
4-» £3 
—' -3 
00 XI    „    .. 
p—I Ul    -^   p^ 

eo 
X3 

a I 
G    « 
O   CJ 

X)   _5 
>,   « 
co\~2 

••-I fcH 
XI   o. 

_u co 
3 xi 

CO CJ 

eo co 

ä 3 CO K* 
CD 

  CD 
XI X 
XI *- 

CO ä 

2 8 

2  P 

Ja XI 
S 2 

2 E 
_5 00 

CD (0 
X 
T3 n 
3 cw 
O G 
X 

CO (1) 
■*-» > 

CJ 
X   G 
4J      O 
O   'S U ö 1 a xt  S x 
3 cS s? 
-5.Sa 
«    ~ w 
i-    > X) 

-:   2 aj _>  S -G 
•So** 
3 *- .3 
.22   O JZ s *• xl 

« 2 
oo 3 .3 

Ö  g § 
W   o. 



3 
O 

■*-» 

■5  o 

o ,u 

5 s 
il 
DO      Ji 
=3   -S 

CD 

0) 

CD 

co 
3 

O 
e 
cn 
CD 

O 
-a 
a g 

>i   U)     <D 

to 

3 & • =    es   ■&•  W 

3 
X> 

i_ co 

o -^ 
s .&• 
R -*= O cn 

c O 
o CO 

s 
CO 

C 
CO 

X! o o 
3 

CD 
CD 

a> 
a 
X 

.g 
'C cs 
s 

CO 
u 

XI 
cn 

X3 
XI 
•4^ a X 

n <u X, d> 

a 
<u 

«J > 

o 

CD 
X 
4-» 

■a 

OH J3 VI w 

3 
O u. .3 
o 
£ C 

CO xi 

■o 
1 ' .3 

CO CD 01) 

W) CO .3 c o fin 
s 
c 
3 

CO x, 
OJD 32 

—   g 4J 
3    CO 

cn   X3 

3 a" a> 
T3 

CD 
ts o 
a 
D. 
3 

3 
O 

2 

co -: >- s 
Q -2 
^- o 

IS «> 
w " 
£ 2 
S -a 
3 ^ 

I s £ o 
O CD 

—« X3 a> e 
OO CO 

< 

'I 8 
O    CO 
a ~ 
.si* 
=J   o 
o ■*-' 

1—1 "C 
VD     03 

«? S 
00    2 
0- •£ 

S2 c» 
15 
a ^ o w 

5 Ü 
a. 2 

~ J 
ttH   Tg 
U-     CD 

§1 
°   b 

3 
o 
3    i- o   <u 

£» o 43 

CO     f 
co  'S 

g.8 
.2  a 
60 £ 

3    B 
o   O 
en    3 

■S 
o -a 

3 .5 

o -n 
t: > 
O   tw 
o   o 

I s O CO 
O    C) 

o 
CQ   cj 

3  .^ 

en n> 

CO T) 
X) a. u. 3 
3 <4-l 
4-J 
cn o 
CD >, 
n i3 

X> 
CO 

X) • ^H 
at CO 
C > 
3 CO 

3 
^ 3 

O 
T) 

CD 
CO 3 ro > T3 -a 

3 
O 

c 

§ | 

^E S 

«     5 
^•2 
CO    +-> 

»7?    CO 

.2     CO 

■a ä 
<U    1> 

< s 
a 
< 
S 

O    CO 
a. -i-> 

^^ 
O      CO 

3    O 
O   *^ 
3    t- 

^    3 

r~^    CO 

£ £ 

N 
« s co  2 
.3   -31 
a *■' 
S    cn 

cn 

-o ~ 
3    ° 
o  o 
.3   ■" 
" 13 

C«    3 

5 S" 
U   « 
w .3 
J= "^ 
a 3 
~    cn 

O a 

a 
T3 

3 

"3 
3 
3 
O i3    cn  XI 

CO 
T> 
a 
3 

xs 
3 
CO 3 
rO o 
CO 

X! CO 
CJ 

O o 
2 cn 
J-l 3 

CO 'C 
CO 

a > 
Q <2 

cn   ■= 
U   2 

§■* 
—   XI 
3    O 

c5> 
■'S 

3 
o 

£s 

CO 

ob s 
CD    3 

X!   E 
>^cS 
co •— 

CO 
X) a 
3 
O 

2 

XI 
CD 

■*-* 

O 
CD 
a 
x 
CD 

CD 

°  c 
E.2 
P   es 

2 « 
S 3 <2 
« 1 •£ 
cd  #eo T3 

03 '3 P 
•O    ÖJ)>» 

r- 03 
u •£ 'S. 
2   cn cn 

<4-l 
—     CD 

3   3 .5   co 
3  -C 

cn 

3 
00 

o 
CD     g- 

~   XI 

co O 
u Z   C 

>   o -a 
I-   g a *J  s 

3   «-   *-• 
O    00 

XI   3 

U 

00 
CD 

o 
'~    3 
O  •- 

%* cn 
3 CD 
cn -w 

S3 45 
CD   X» a 

oo 
3 
W  ^    3  ^> 
O    cn  33 
m     CO   _. 

<D 12 
&<  £ 

"° •£ - o to   S 

CO .«   a 

'S, co -2 
£ «'S   e 
^ y £ to 
& W  e  c 
.2.)g>2 <u   o — 

•S cfa .S 

CO 

J3 
o 
3 

3   S "43  •=■ 

co 

o J3   cn 

£ -2 

o ^ £ 
Jä o 6 
" 3 «2 
SBC 

<->  -S3  •- 2 M xi 
» '3  g. CD    00   C* 
CO  .5   -= T)    -5     ft 
a, .52 .S3 
3 X3  XI 

CO 
.3 

42" rn 
&.>< 
S x) 
S £3 
si   «> 

<a < 

o 
CD 
a 
x 
CD 
cn 
CO 

XI 
CD 

« g £2 
2 g Q 

J3  x> 
O   ~,    CD 
to  ö ■£ 
P S xs 

.2   3 
cn    co cn 

CD -- — 
>- S +J 

^ CO u. 

t- r»l " 

Jig" 
O CO O. 
= "2 <u 
< 3 5 

C2  a- 
Q a 
U -a 
W   « 
T3   co 

CD   XJ 
to   §■ 
XI    3 

a >. 
3  33 

£ ■£ 4-1    .3 
CD ä 
I-   "^ 
CO     >. 

£ "a S 
o .S2 J 
O -3   o 



60 
a 

CD 
c 
o o 

B ö o <s 
''S -3 
3 o 

D a. 
oo 3 

•a 
i> 
o u a. 
X 

•a 
<u *-» o 
CD 
a« x 

B 
o 

X! 
C3 

xi a 
B 
S o 
Q 
U 

(Tt 

■a 
JJ 

S 
u z w 
CD 

J3 

ITt 

«£> o 
T3 

(1) CO 

> CD 

.B 

81     gfi .2 is 
T3   ** 
<0    5D 
£   .S 

*?- CO   , 
<* CO 
ffl CO 
<U CO 

«.§ 

-B   X> 
B 

_  o 
,= 2 • O   cd 

> £ 

£ 

tu 
'S 
T3 a. 
3 
O 

I 

es 
-a 

3 
O 
% 

a 
-a 
a. 
3 
O 

< 
5 
s 
< 

J5 

o 

fi ju 
B 
o u 
D 

-B 
H 

"* z 
oo W 
cu oo 

•a 
s 
CB 

IU 

'S 
3 
er 
<u 

■a ca 
u 
.o 
2 "3 o 
J3 

c    >% 
£ * 
S .5 -a 
CD   £ 

f- 
Os 

CD 
Xj 
«n 
O 
O 3 

CD 
00 
CB 

a. o 
3 > 

*-  5L P. 

co   W 

S   o 
«-'S 

X)   o 

o s B    B 

XI 

5ü 

o   a> 

"O  +■* 

son 
P 00 

2 5 

CO    <5 

CO 

<U 

•§ 2 ca •*-' 
Q. co 
Co CD 
u cB 
<u -a 

X) a. 
2 3 

CO >*-< 

CB 
XI 

.£ § 

-§0 
> s o l_l 

» ~3 
Ä   o 

ID "3 
■* S 
•"*   ta 

£ 8* Pi     CO 

a> 

.2 i 
•a x> 
»a 

XH Cd     >     CD     >^ 
7s   an *s   ^   •"-> = Q g» 
O -S 

00 tu 
0H    O 

§c2 
a § 

41 « 
=5 s 
D g 
co a 
<u O 

CO 
B 
u <u 
S5 
a> ™ 
> 9 
CD > 

I 8 
f 2 
pa es 

W   cu 
00    3 

CD  ~ 

■si 
O CD 

&£ 
§S 
•c a 
ca — 
'S -K B O 
CD    j- 

E  T3 
■2 3 
& o  57 B £.- 

.B   co X) 

CO   73 — 
«■•     — CO a 

is S  a 
T3   2 
a- S 

•S    CD 
o- a 

US 

s & 
iJ a 
a. .2 
S S 

CD 

Ü § 
. x> 

a 2 
S "B ra co 
•a -g 
a si 

■S .a 
C*-H *-* 
o .a 
CD "a 
CD CD 

*J X) &, — u 5 u o 
y -B cd co 

B O 
2 c 

'■S XJ 
E « 

CD 

s 

co"  £> 
CD   .S 

18    60 

CD   "^ 
^ä p 

z §■ ^ 

B    O   J& 
2 S  o «fa ^=i   2 

S"g Sä 

73 00 
B     CD 

CO    *"^ 
CD   o 

"S..I 
o ^ 
■d "a, 

o   C8 
S   «S 



42 
JS 
're > 

CO 
re 
re 

T3 

■a a. 
3 
o 
Z 

< 

CJ 

^ o 

1 « — 3 
73 — 

3 3 
2 >-> 43 re 
oo — 

00 m 

5 =3 
u s 
w ~ 
°° g 
■* -c 
oo g 
a, E 

43 

u 

cd   es 

E  T3 
>- s 

.5   c 

03 

s s 3 

re   a> 
43  43 

-a 
a 

-a 
3 

73 
.3 

c 
<u 
a> 

X) 
a 

lü 
:*>Z 

_g W 
■S3   OO 

P   52 re 
a. 
Q. 
CO 

o  <t> 
P 15 

3    CJ 

I    5 

s re 
M 
s 

s re 
cj 

"2 
> 
o 
&. 
2 
o 

43 
oo 

00 

Q 
U 
w 

w 
< 
u 
oo 

oo oo  » 
a, O..S 

cj 
re   s 
'S "« re  ■*-• 

s> 8 

s-s 
.2 JS 

•o * 

73 
CJ O 

ff 2 re 4= 

<u 
43 

CJ 00 

re 
CJ 

<l) IX 
.o a. 

<1> 
re 
(j 

£ re 
CJ 

3 -o 
O c 
f= a> 
o re 
Ü c> 
N 

CD 

3 "3 

£ 3 
3 

i 

1) 
t- EX re O, 
CL. 

3 

re re 
3 3 c 
Ca T) 0> 
C3 (I) a.> 
re £ o 

OO 

re a,«« 
DO n 

X» u 
u 0> 
ej 

D s 
s o 
D Li o 
o t J: 
£    O    CO 

s re 
3 

3 
O 
E 
a> 

3 
O •-   *-• 

u-i    3 

73   o 
E S 

H    N 

< 
Z 

9 
< 
2 

3 « « a 

> e 
I.* D. o 

00 f 
5? <4-1 

a o 
U 3 
w .2 

<n .a 
\v> 2. CL, .5 

ej 
•o 
'> 
o 

3 re 
>* ca 

x> x: 
D 5 u re 
u js 
> ■>- 

O D 
° 73 
oo o 

■^ 00 
3 M 
O !U 
S £? « re 
o — 
Q, re 

a. x 

re   S 
43   <u 

J3< 
1)   d> 

a, •" re   s 
i2 ^ 
1   « 03    <b-i 
■a  « 

§^ 

m 
o 
CO n. x u 
crt 
CO 

■3 
u 

& 
Is 
to 

3 

■o   1 

5S 
Cu o 
1) 'Z> 
|-    CO 
a 73 
*2   *- 
O    s3 re -3 
3   >^ 

3* 
2   t! 

fS 8 

CO o> 

11 
3 § S -a 

00 .S    3 

4> 
O 
3  ^ 

3 . 

E-S 
3 ^ 
3 S 

s § 
o ^ 
CO CJ 

2 "3 ^ 

o 

O ™ E oo   m 

o"< 
E 5a 
Q < 

3 
a u 

00 

oo 

c2 J4 cu LH 
CJ re CJ X3 ^ *« 43 rn 
H l- W3 

43 <l> 
o 

73 '$ 
43 

O 
< 
S3 

•n Cfl •3 < 
s re 

C3 
o 3 

O 

re § < 
3 
3 
O o 

E 
3 
H 

3 
O 

43 
oo 

~°    3 

«i "3 E 
3 o re C5 

3 

•3 
CJ 

2 
'> 
o 

~   3- 
cj 

l> 

00   .3    3   45 
T<   —    O   *T 
Q  s 
W -2 

2f 
OO    CO 
CM     3 

oo re 
o 
CJ 

3 4= ° - 
O 
3 

O "> 

re is re -~ 
CJ 33 

oo .2 

re 
T3 re 

-a 
CJ 

8 « 
3< ft x 2 CJ 3. 
oo g- 

"3 *- 
CJ o 
S 3 
v- cj 

«2 £P ui re 
cj 3 

QH .5 

a. 
43 
oo 
3 
* -a 

ID 
O 

o 2 
a. 3 

O 
a) 
LH re re 

<i> 

ü 3 re 
ri >> 
o -4—» 

U CJ 
CJ 

CJ 
43 
H u 

CJ 

Ui 
o 

43 < 
-13 3 

"re 
■*-» 

8 

53 
*rj < 

fl> O •3 
h o 3 
<i> p>^ ro t> 
c £ <T1 
J- 3 E H o 

!■   1 re re 
r^ •3 re 
^D >- 
00 cfci a> 

.3 43 



J3 
CO .— ;>% m 
nil 
m a. 
s ■3 
cs 

rtl 

C/3 

Q 
}~ U 
CU [il 

J3 
■*-» CU 
t*i .3 

(N o 
Ci TJ 
vn cu 
00 

-a 
Tl 

P- cs 

2 ö 3 .2 
5 3 
«  c 
CU    <L> 

60 -C 
cs   o 

•§.£ 
is TJ 

■s s 
*-i    CU 

2 "3 
■S   u 
**     CO 

c .5 

2   to 
■S £ 

o    . 
« S 3 .2 c -2 
«J 'S 

TJ 
TJ    C    CU 
£ .2 « 
ft.   «   Sff 
05    Cu   * 

TJ  £  o 

J= 3  3 
H .o  o 

•      en      , PJ    ^-i 

2 o. ° s ~ 
OH   *3    en 

(J u 
S a> 
a " 

o B 
3 S 
CS * 

£ S 
en ■£> 
en .3 
O en 
o- 2 

U z 
on 

cu 
-3 

K   cu 
-^ -3 

"3  " 
3 

CS 

e 
TJ 

CU 

OH     CS 

3 CS 

•O u si 
w cs a 

■43 -~ TJ 

< 
Pi 
< 
E 
B _ 
>. •" 
e °» 
o 3 
3 cu 
«    3 
U    O 

CU 

s 

c 
cu 

£ 
cu 
u> 
3 
cr 
cu 
LH 

TJ 
CU 
t: 
O 
Cu 
Cu 
3 
en 
i 
3 
o 

2£ 
cu   c 
3 .2 

o S a s 

CS 
TJ 

CS 

cu 
xs 
■*-► 

cu > o 
3 
cu 

TJ 
<u 
o 
cu 
Cu 
X 
cu 
CO 
CS 

TJ 

CU 
-O 

TJ 

3 
O 

J3 
en 

C 
Cu o 
3 TJ 

o 0> 

B C 
.3 o 

O 

i> a, 
r* 3 

en Z C^H 

o 
CM 

3   3 

a>   co 
>  TJ 

u 

en  «3 
>>   eU 
5  -3 
^   ^. 
2 a. 
3 .22 
O   TJ 

•S  o 

" i§ 
r*-    en 
CO   S 
0-,   Cu 

D 
JS 
■*—' 

O -d 
. u 

c .S 
•2 E 

3    Cu 
.2 u 
o CS 
Cu 23 
3    3 

>   2 

l's 2 c 

& .2 ** "C 
cs o 

0) > ID 
43 

3 „ 
uo2 

tG £ 
3 «» 
O $) 
u .S; 
 . -4-» 

cs «J 
J3 Pi u ^ 
-~- 3 
3 .2 
3 5 

CS en 

Pi il   o 
. -3   E 

2 •&  > 3 2-i 
> M 3 
o  a> T; 

o.« "r 
u   en   B 

s ^ 
> ^ ^ 
'S Ü   u 

ü w3 

uj OJ 

■4-» o 
o 

JS 
U4 U O 

3 en s 
<u 
-3 TJ 

O 
JS 
ca 

x> 
<U b <l> 
3 3 o 
£ O 3 
cs 
X 
W 

o 
b 

TJ 
3 
cs 

»   . 
> :£ 
Cu 

TJ   aj 

-3 £ 
" 3 

<Z> o 

a '§ 
^ £ 
tN 3 
(^ B 
cu, <a 

TJ 

u 
Cu 
cu 

Cu 
J3 

X5 
? 

TJ 
<U 
u- 

3  J» S   TJ 

i  "C 
t-   cs 

.22 -g 
"C    en 

c 

TJ 
<a 
•4-* 
o 
cu 
Cu 
X 
cu 
en 
cs 

TJ 
CU 

l.i 
3   S 

cu 
3 
a> 
60 

TJ 
3 
cs 

2   cu 

r-   s 

CU CU 
M o 
a c 

■" re 

2 « 

§1 -C ^ 
en •*-> 
cs °* 
<u >% 
w -3 
60 U 

•£ "3 
2 s 

^ 1 
S S c u 
cu re 

TJ   .£ 

S  3 
S  S 

Oj= 
Ui    ■♦-» 

JD    cu 
cu   3 

■5 '" 
£ a 
2 » eC TJ 



-a 
<o 
o 
<u a. x 
CD 

co 
CO 

T3 
CD 

T3 

£   OD -   c CO 

£ S 
co   5 

§ -a 2  <u ■2 .0 
co 'co 
O    CD 
o, >- 
2-xi 

w  a 

II 
O   & 

£ .3 

ra 'S 

C M o c 
2, 'C 
o 2 

•s § o E 
£ <o 
CD g 

CD 

o  e 

E 2 
o   a> 

co   c 
oo « 
2 o 

XI    CD -a  s: 
CD~ ~o 
w CD • 
3 .0 • 
O    °?    !S CO 

T3 

«5 

< 
0- 

.2 ra 
x> -c •— o 
£ CD 
O -C a. *- 

J8 | 

§ o x: 2 

o i> 

<=> <4- 
c o o a> 
<3 SO 

'S 1? 
O.   V 

>>:: s 

3 = 
oo   g 
OH     £ 

•a 
co .2 
S -2 
is «> CO 1-, 

b <o 

> I 
60   co 

■c 
C3 

XI 
Ü 

O 
-5 -2 
p,   CO    nt 

n "o. g- 

CD — 
.2   =3   XI ~   o   o 

£ =3 

o 
cj 

«-*  T3 

2 & 
S u 

.§£ 
co    C 

a-; 
_ > 
fc '5b 

tN 
.X 
'•5 c 
cu 
O. 
OH 

< 
tN 
in 
00 

c -o 
cu    to 

oo •£ 

£ 3 

JC U 
CO ^ 
CO P-l 
O t/3 

XI +-» 
E c 
>> Crt 
CO di 

■o P. 
o 

a. x 

S e 
§ "o 

_u U 

c  £ 
.2  S 

CO    <M 
Z =3 

O    <1> 

o c 
CJ D 

"3 
X) 

£ 
0) 

£ cu 

C 
<u o 
CO CO 

b 
o 
U 

> 
CO c 

tN 

00  ^ 

5.| 

< 8. 
oo 9- 
OH   < 

o .£ 
S     CD 

co    o 

■a xi 
£ -o 
co a> 

— xi 

c c 
co a> 
co £ 
O <U 
^^ CO 
O O 
O X! 

J e 
tN <-* 
oo a> 
00 •£ 
0- O 

"O co 
U S3 3 I 
u co 
s .SP M ^ -*-» CO 
co ^ 

T3 -Ö „a ■*-> 
3 u   S 
O XI    C 
co s  2 

. CD   « 
0O T3    CD 

XI 
3 
D- 

T3 
C 
CO 

ro 
X 

T3 e 
CD a.   . 
< u c w 

u 
1£ CO 

O    ? N 

« b's 
co    a — u   g o 
CJ  _S XI 

8  c « 
5.2S 

J3 5 5 
t^   "S co 2   c CD 
C    O c 
_    co ,3 
T3    ü Cw 

c 
x: -° •5     CD 

c O xi 
o 

OH 

m r/i 
3 

n 
CO 
CJ T3 

Cti 3 
S <l> o • *M 

XI X! 
u CO 

z, CO D 

00 
rn 

-a 
CD 

(l) 
oo OH Xi 
oo CO _c 
OH ■o 

T3 
CD 

„ c 
co    O 

CO     co 

O tj 
CD CD 
N —' 

'S "O   «N 
T3 S   «= 

"tJ     CD     C 
0    }-    CO 

to   4H   0O 

_2 
L. "3 
I    So 
Ü  2 
*   c en  •— 

.S   <u 

CD   "E. —5 

» •- S •a -a -2 
CD    co    C 
"^      ""* H>% 

CO     0     CO 

01   XI a, co  co 

S  «   2 S5S 
CO 

"3 t5 c D 
.2 fe 
o £ 

.22 tS 
X CD 
Cw ■*"* r- co 

CO 
CD 

"3 .£• 
co -^ 

CD CD 

CO „,  *T3 —^ CD     CO 
v >    U 
CO C8     m 

«a"'S S 
co -g -a 

g J  -2 
S I-1       OH 2 co   Eo 

CD 
■5 c 

^ >- 
— CD 

CO XI 
"O     CD 

3  JS ^ .£ 

00 
Ü 

HH    "CD 
Q  M 

oo -a 
oo  2 
OH     £ 

•a 
CD 

_c0 

"S. "o 
co  ^ 

^   £ 

&   CO 
X!    to 

OO 
H 

P 
O 

< J 
OH 
00 

CN 
lO 

c _o 
"CO 
o 

3 
OH 

is 
'ü 

CD 
On-Ct 

oo r-- 
O Z 
S ö " .2 

'"': .2 
.ii 3 
T3 3 
C OH 
CD . . 
O. U 
OHPJ < r 



CD 
-a .3 

A>    co 
■M»    CD 

CD 

a TO 

<t>  o !5 

o 
U ft 

•s £> 
CO > 
CO ■* 

2 °» 
ft S 
C CD 
o *M 
- O 

B 
O -^ 

«• -2 
>    °- TO 
Z 

a1 j> 

o 
T3 « 

S u 

i ? 
l- o 
CD M ft 2 

If 
£"* c s 
'5  >> 
rv   CD 

£ X! 

■4M 

3 

"O 
0) 
B 
S 

is  D JS 

a 
o 
TO 
01) 

g B ft« g 
'c 
B 

CB 

a 
T5 

eo <i> o 
ft 
CD 

£ ft ft 
3 

3 ft CO 

ft <l> 
(* 3 

CO TO 

•S-o 
i- a 
K  «3 

s 
_o 
'S 
ÖD 

B 

* i 
CD    TO .s-a 
ra -a 

w 8 

3    TO 

a o 
ft ft 
ft ft 
3 3 
CO CO 

60 a 

•o       g 
2 ft 
3 bD CD 
O B 3 X •- 3 
co    >>  O 

£2 n. >- 
Q .2<2 
O ~° a 
ril    «4M      o 

- ° s 
ON    CO    fS. 

a 
_o 

TO 
ÖJ) 

"> TO 
8 

_0) 

"ft ft 
3 
CO    co 

TJ  •* 
3    TO 
TO    -w 

T5 
1) 

■c 
o ft ft 
3 
co 
60 
S 

«§ tf 

| ft E 3 
•— co 
Ö £0 
co a 
3 -C 
u o 
x .3 ** a 
1) o 

•S S 
i s 
w S 

CD 
XI 

3 MUl 

■B -r   S co >>   O 

Q -2<2 

o s .5 
^ _- S Ö 
"3 P.a 
o «  5 a 
„. ftc»    o 
(;J TO  c   a ft o .3   a 

<u 
o 
ca ft 
X 
CD 

CO 
TO 
•a 

CD 

>. x> 
£ 
£ o r~- 

tN 
CO TO 
CD 

TO 
<l> 

X) 
T3 £ 

E 3 
O o 
X r- oo tN 

a> TO 
■Ä CD 
3 —' 
IM TO 

(2 ■*> 
B 2 
O 3 

•Ö o 
TO X! 
a " 
co a 
•M fe ft o 
ti a TO o 
■s s 

a> +-» 
o 
0) ft 
X 
u 

O   >0 

° s O     O 

CB   (SI 

■2  x 

B 
CD ft ft z < 

3   <N 

2 on 

>. II) 
fft u 

n ft 
CO E 

T7 X 
(4M 
O * 
u 

X) O 
CO 
B 
O 

_>> 
E ffi ■4-» TO > 
-> 
B 
u 
I* TO ft 
£ 

Xj 

'1 
CO 

-o 
B 
<D 
E 
E 

o 
1) 

CO 

a 
o 
CO 

u ft 
O o 

o 
U o o CD 

SM £ B 
O 

ID   XI 
X   ** 

■5* 
3 
O * 
X tit 

CO 

>^ TO 
B B 

o 
ft 
CO 

ft 
E 

_3 
73 

T3 u 
o 

CO 
ID 

CD (4M U 
X 
H o 

(I) a 
rn x> 
O TO 
00 ft 

Ifl 75 ft o o 

0) CD 

X> e 
o 

TO B 
C) re 
a X 
o CD 

m o 
E E 
IM >> 

(4M X a >^ 
T) >M 

(1) TO 
^ "o B 

O a. e 

'Q 
CD 
CD 
CO 

4M 
ID ft 

B TO 

TO 
X 
■4-1 CO 

CD "2 
3 B 
3 o co .3 

§ 53 

-* (B 
-3 B 
co _- 
— ^ B CD 
O >> 

S "ft 
B w 

CD '-3 
CO u 

CD CD 

CD 
B 
O (4M 
B ° 
TO CO 

•S B 
♦^ O 
4M S 
o "3 
B B c O o u 
*^ CD 
_- X 
* B 
.22 •" '> t- 
■^ ^ 
3 CD 

MM X 
CD O 

B 
B «I 
o   >> 

CD   ^ 

B    rj 

"C .S- 
CD   j- 
ftcö 
S  2 

as (*M 
TO    O 

CD 
60 

T3 

^xi 

X 

XI 

B 
o 

X 
3 ft 

u 
u ft 

00 

o 

tN 

8 
CD ft ft 
< 



Pe
rf

or
m

ed
 a

s 
ex

pe
ct

ed
, e

xc
ep

t 
th

at
 to

 c
le

ar
 th

e 
cu

rr
en

t 
ro

ut
e,

 
on

e 
m

us
t 

in
di

vi
du

al
ly

 ta
g 

an
d 

de
le

te
 e

ac
h 

w
ay

po
in

t. 
A

 
co

m
m

an
d 

to
 c

le
ar

 th
e 

cu
rr

en
t 

ro
ut

e 
sh

ou
ld

 b
e 

pr
ov

id
ed

. 
O

cc
as

io
na

lly
 w

hi
le

 p
er

fo
rm

in
g 

ro
ut

e 
pl

an
ni

ng
 a

nd
 r

ou
te

 
m

on
ito

ri
ng

 c
on

cu
rr

en
tly

 F
U

N
D

 
ge

ts
 s

tu
ck

 o
n 

an
 u

pd
at

e 
lo

op
 a

nd
 

ha
s 

to
 b

e 
te

rm
in

at
ed

. 
Pe

rf
or

m
ed

 a
s 

ex
pe

ct
ed

; 
ho

w
ev

er
, 

ad
di

ng
 u

se
r 

ov
er

la
ys

 
co

ul
d 

be
 m

or
e 

st
re

am
lin

ed
. 

-6 
<U 

o 
a> 
o, 
X 
<o 
en re 

■o 
CD 

E 
L- 

a 
<U 
0- B

ot
h 

rh
um

b 
lin

e 
an

d 
gr

ea
t c

ir
cl

e 
le

gs
 a

re
 c

or
re

ct
ly

 s
ho

w
n 

as
 

cu
rv

ed
 l

eg
s 

on
 F

U
N

D
's

 
cy

lin
dr

ic
al

 e
qu

id
is

ta
nt

 
pr

oj
ec

tio
n.
 

P
ap

er
 c

ha
rt

s 
ar

e 
us

ua
lly

 o
n 

M
er

ca
to

r 
pr

oj
ec

tio
n 

w
he

re
 r

hu
m

b 
lin

es
 a

pp
ea

r 
st

ra
ig

ht
. 

•6 
CD 

4—» 
Ü 
CD 
o, 
X 
CL) 

en re 
-a 

CD 

c2 
u. 
<D 

OH 

T3 
CD 
O 
CD 
OH 
X 
CD 

en re 
-a 

CD 

a 
kH 
CD 

OH 

R
ou

te
 p

la
nn

in
g 

an
d 

ro
ut

e 
m

on
ito

ri
ng

 s
ho

ul
d 

be
 s

im
pl

e 
an

d 
re

lia
bl

e 

O
pe

ra
tio

ns
 s

ho
ul

d 
be

 e
as

y 
to

 
us

e.
 

A
la

rm
s 

sh
ou

ld
 b

e 
ba

se
d 

on
 

la
rg

er
 s

ca
le

d 
ch

ar
ts

. 

R
ou

te
 l

eg
s 

sh
ou

ld
 b

e 
dr

aw
n 

ei
th

er
 s

tr
ai

gh
t 

or
 c

ur
ve

d 
(g

re
at

 
ci

rc
le

) 

A
 w

ay
po

in
t 

sh
ou

ld
 b

e 
di

sp
la

ye
d 

on
 th

e 
sc

re
en

 a
nd

 a
pp

en
de

d 
to

 
th

e 
w

ay
po

in
t 

lis
t. 

T3 
CD 

"33 
T3 
en 

g 
'3 n. 
re 

CD 
JS 
H 

E
xe

rc
is

e 
th

e 
ro

ut
e 

pl
an

ni
ng

 a
nd

 
ro

ut
e 

m
on

ito
ri

ng
 c

ap
ab

ili
tie

s 

R
ev

ie
w

 a
ll 

FU
N

D
 o

pe
ra

tio
ns

 f
or

 
ea

se
 o

f u
se

. 

N
av

ig
at

e 
T

hr
ou

gh
 a

 h
ar

bo
r 

or
 

ap
pr

oa
ch

 c
ha

rt
 a

nd
 m

an
ua

lly
 

se
le

ct
 a

 g
en

er
al

 c
ha

rt
. 

C
re

at
e 

w
id

el
y 

sp
ac

ed
 w

ay
po

in
ts

. 
Se

t t
he

 l
in

e 
ty

pe
 u

si
ng

 m
en

u 
co

m
m

an
d 

N
av

ig
at

io
n 

/ P
la

nn
ed

 
R

ou
te

 / 
V

ie
w

 R
ou

te
 / 

V
ie

w
 

Pr
im

ar
y.

 

Po
si

tio
n 

th
e 

cu
rs

or
 a

t t
he

 d
es

ir
ed

 
lo

ca
tio

n 
an

d 
pr

es
s 

'w
'. 

M
ov

e 
cu

rs
or

 to
 th

e 
w

ay
po

in
t. 

Pr
es

s 
"f

" 
ke

y.
 t

o 
ta

g 
an

d 
th

e 
"b

ac
ks

pa
ce

" 
ke

y 
to

 d
el

et
e.

 

00 
00 
< 
cu 

00 
00 
< 
0. 

00 
00 
< 
OH 

00 
00 

< 
OH 

00 
00 
< 
OH 

00 
00 
< 
OH 

PS
 1

0.
1 

It 
sh

ou
ld

 b
e 

po
ss

ib
le

 to
 

ca
rr

y 
ou

t r
ou

te
 p

la
nn

in
g 

an
d 

ro
ut

e 
m

on
ito

ri
ng

 in
 a

 s
im

pl
e 

an
d 

re
lia

bl
e 

m
an

ne
r.

 

PS
 1

0.
2 

E
C

D
IS

 s
ho

ul
d 

be
 

de
si

gn
ed

 f
ol

lo
w

in
g 

er
go

no
m

ic
 

pr
in

ci
pl

es
 f

or
 u

se
r-

fr
ie

nd
ly

 
op

er
at

io
n.

 
PS

 1
0.

3 
T

he
 l

ar
ge

st
 s

ca
le

 d
at

a 
av

ai
la

bl
e 

in
 th

e 
SE

N
C

 f
or

 th
e 

ar
ea

 g
iv

en
 s

ho
ul

d 
al

w
ay

s 
be

 
us

ed
 b

y 
th

e 
E

C
D

IS
 f

or
 a

ll 
al

ar
m

s 
or

 in
di

ca
tio

ns
 o

f c
ro

ss
in

g 
th

e 
sh

ip
's
 s

af
et

y 
co

nt
ou

r 
an

d 
of

 
en

te
ri

ng
 a

 p
ro

hi
bi

te
d 

ar
ea

, 
an

d 
fo

r 
al

ar
m

s 
an

d 
in

di
ca

tio
ns

 
ac

co
rd

in
g 

to
 A

pp
en

di
x 

5.
 

PS
 1

0.
4.

1 
It 

sh
ou

ld
 b

e 
po

ss
ib

le
 

to
 c

ar
ry

 o
ut

 r
ou

te
 p

la
nn

in
g 

in
cl

ud
in

g 
bo

th
 s

tr
ai

gh
t a

nd
 

cu
rv

ed
 s

eg
m

en
ts

. 

PS
 1

0.
4.

2.
1 

Po
ss

ib
le

 to
 a

dj
us

t a
 

pl
an

ne
d 

ro
ut

e 
by

 a
dd

in
g 

w
ay

po
in

ts
 to

 a
 r

ou
te

. 
PS

 1
0.

4.
2.

2 
Po

ss
ib

le
 to

 a
dj

us
t a

 
pl

an
ne

d 
ro

ut
e 

by
 d

el
et

in
g 

w
ay

po
in

ts
 f

ro
m

 a
 r

ou
te

. 



■d 
2 
oj a, 
X 
OJ 

CO 
ea 

-o 
OJ 

c2 
OJ 

CM A
s 

ex
pe

ct
ed

. 
T

o 
re

or
de

r 
pa

rt
 o

f 
a 

ro
ut

e,
 w

ay
po

in
ts

 m
us

t b
e 

de
le

te
d 

an
d 

re
cr

ea
te

d.
 •d 

2 
tj 
OJ 
CL 
X 
OJ 

CO 
CO 

•a 
OJ 

c2 
LH 
OJ 

CM 

T3 
JJ 
LH 
ca 
OJ 
CL 
CL 
ca 
3 o 
13 o 
■3 _c 
o 
Z 

•d 
OJ 

ca 
OJ 
CL 
CL 
ca 
3 
O 

13 
CJ 

■3 _e 
o 
Z 

•d 
2 u 
OJ 
CL 
X 
OJ 

CO 
ca 

OJ 

eg 
IM 
OJ 

CM 

OJ > o 
S 

.52 

_s 
'o 
a. 

OJ 

T3 
OJ 
CO u 
OJ > 
tM 
CO 

*M 
OJ 

TJ 
L- 
O 

3 

'o 
CL 

OJ 
J3 
H R

ou
te

s 
sh

ou
ld

 b
e 

di
st

in
gu

is
ha

bl
e.
 

(P
ri

m
ar

y 
ro

ut
e 

ap
pe

ar
s 

in
 r

ed
, s

ec
on

da
ry

 i
n 

or
an

ge
.)

 

iJ 
CO 
OJ 
CL 
CL 
ca 
2 ~3 o 
JS 

CO 

c o 
'S o 
'•& c 
c 
< 

ca 
CJ 
CL 
CL 
CO 

"3 o 
J3 

CO 

3 

CJ 

3 
3 

< O
w

n 
sh

ip
 a

nd
 r

ou
te

 s
ho

ul
d 

ap
pe

ar
 o

n 
di

sp
la

y.
 

M
ov

e 
cu

rs
or

 to
 th

e 
w

ay
po

in
t. 

Pr
es

s 
"q

" 
ke

y.
 M

ov
e 

cu
rs

or
 to

 
ne

w
 p

os
iti

on
 a

nd
 th

e 
"q

"k
ey

 to
 

m
ov

e 
th

e 
w

ay
po

in
t. 

N
av

ig
at

io
n 

/ P
la

nn
ed

 R
ou

te
 /

 
R

ev
er

se
 R

ou
te

 / 
Pr

im
ar

y 
R

ou
te

 

O
pe

n 
bo

th
 p

ri
m

ar
y 

an
d 

se
co

nd
ar

y 
ro

ut
es

. 

Pl
ac

e 
w

ay
po

in
ts

 s
uc

h 
th

at
 th

e 
ro

ut
e 

go
es

 o
ve

r 
th

e 
sa

fe
ty

 
co

nt
ou

r.
 

Pl
ac

e 
w

ay
po

in
ts

 s
uc

h 
th

at
 th

e 
ro

ut
e 

go
es

 o
ve

r 
a 

pr
oh

ib
ite

d 
or

 
sp

ec
ia

l c
on

di
tio

n 
ar

ea
. 

c 
OJ 

E 
I- 

'1 
OJ 

•o 
OJ 

o 
CL 
CL 
3 
CO 
i 
3 
O 

Z W
hi

le
 r

un
ni

ng
 a

 d
em

o 
ro

ut
e,

 
tu

rn
 o

n 
ro

ut
e 

m
on

ito
ri

ng
 u

si
ng

 
m

en
u 

ite
m

 C
ha

rt
 / 

C
on

fi
gu

ra
tio

n 
/ R

ou
te

 M
on

ito
ri

ng
. 

oo 
00 

< 
CU- 

oo 
00 

< a. 

00 
00 

< 
CM 

< 
li- 

< 
CM 

< 
CM 

00 
00 

< 
CM 

PS
 1

0.
4.

2.
3 

Po
ss

ib
le

 to
 a

dj
us

t a
 

pl
an

ne
d 

ro
ut

e 
by

 c
ha

ng
in

g 
th

e 
po

si
tio

n 
of

 a
 w

ay
po

in
t. 

PS
 1

0.
4.

2.
4 

Po
ss

ib
le

 to
 a

dj
us

t a
 

pl
an

ne
d 

ro
ut

e 
by

 c
ha

ng
in

g 
th

e 
or

de
r 

of
 th

e 
w

ay
po

in
ts

 i
n 

th
e 

ro
ut

e.
 

PS
 1

0.
4.

3 
It

 s
ho

ul
d 

be
 p

os
si

bl
e 

to
 p

la
n 

an
 a

lte
rn

at
iv

e 
ro

ut
e 

in
 

ad
di

tio
n 

to
 th

e 
se

le
ct

ed
 r

ou
te

. 
T

he
 s

el
ec

te
d 

ro
ut

e 
sh

ou
ld

 b
e 

cl
ea

rl
y 

di
st

in
gu

is
ha

bl
e 

fr
om

 th
e 

ot
he

r 
ro

ut
es

. 
PS

 1
0.

4.
4 

A
n 

in
di

ca
tio

n 
is

 
re

qu
ir

ed
 i

f t
he

 m
ar

in
er

 p
la

ns
 a

 
ro

ut
e 

ac
ro

ss
 a

n 
ow

n 
sh

ip
's

 s
af

et
y 

co
nt

ou
r.

 
PS

 1
0.

4.
5 

A
n 

in
di

ca
tio

n 
is

 
re

qu
ir

ed
 i

f t
he

 m
ar

in
er

 p
la

ns
 a

 
ro

ut
e 

ac
ro

ss
 th

e 
bo

un
da

ry
 o

f a
 

pr
oh

ib
ite

d 
ar

ea
 o

r 
of

 a
 

ge
og

ra
ph

ic
al

 a
re

a 
fo

r 
w

hi
ch

 
sp

ec
ia

l c
on

di
tio

ns
 e

xi
st

 (
se

e 
A

pp
en

di
x 

4)
. 

PS
 1

0.
4.

6 
It

 s
ho

ul
d 

be
 p

os
si

bl
e 

fo
r 

th
e 

m
ar

in
er

 to
 s

pe
ci

fy
 a

 li
m

it 
of

 d
ev

ia
tio

n 
fr

om
 th

e 
pl

an
ne

d 
ro

ut
e 

at
 w

hi
ch

 a
ct

iv
at

io
n 

of
 a

n 
au

to
m

at
ic

 o
ff

-t
ra

ck
 a

la
rm

 s
ho

ul
d 

oc
cu

r.
 

PS
 1

0.
5.

1 
Fo

r 
ro

ut
e 

m
on

ito
ri

ng
, 

th
e 

se
le

ct
ed

 r
ou

te
 a

nd
 o

w
n 

sh
ip

's
 p

os
iti

on
 s

ho
ul

d 
ap

pe
ar

 
w

he
ne

ve
r 

th
e 

di
sp

la
y 

co
ve

rs
 th

at
 

ar
ea

. 



c 
E o 
o -a 

"   to   2 

.2 3 a 
w 2 '" 
« «S  § 
.1 g?J 

.  <o  in 
■d  «^ 

CD     CO    TZ 
ft. i-   2 
X     CO   X 53 u o 
«  & 2 

S < 

•S3 n e 
3 

d» o 
<L) c 

« <> 1-1 

tn co o 
CD <D -n 
2 re 

Xi ri 

fM 
3 
o 

r41 o CO 

CD w 
Xi co s 

o 
E a 

.2 "c3 
-o 
T3 

CO 

a    . 
.2  £ 
to   « 
.a .ft 
■a   o 
.S   ft 
B .23 
CD   ja 

io    > 
a "3 
B    co •s «> & j- 

eo 'S 
s P 
A * 60 

CO 
a. 
CD 

X! 

3 « 
O «B 
E .& 
O Xi 
o "S3 

B3 CD 

< 2 

T3 
CD 

O 
a> 
o. 

i) 
CO 
CO 

•a 

CD a. 
a. 
C3 

CD    S 
£ .2 o "3 

Cn  ^3 
o    CO 

CO    re 
-   j3 

.S- 60 
X! E 
co   — 
CD     m 
X CO 
H  53 

lW      CD 
-""    Xi 

"w    co 

5 §•£ x!     CD CO 

O  S X -c   a, co 
CO     CD i-, 
co  "O O 

5    = 3 
2  o o 

B E o o 
O CJ 

ft 
x 

co 53 

CD 

60 £ 
S 3 
C o 
s £ 
c * 
O CD 
£ ~' *- CD 
CD X 

£ Ja 
Sä "o 
o ~ 

c 
_o 
'5 CD 

CO — CD 
ä "O X! 
O T3 *3 

CD 
X! 

CO 

>>   CD *C 

oi  ^ O 

=3=3 a 
SU o 
oo e 
2 .2 Ü 

O    § § 

Ji .2  ft E ~ 

ü  o 
2  £ 

2 « x CD 
*- i3 
CD CO 
> e 
O re 

S 2 
_CD _<D 

"eb "eb 
s e 
CO CO 
o o 
CD CD 

s e 
.2 .2 
re co 
o o 
o o 

O X? 
— a. 

CJ _CO 

re £» 

o  o 
-a  E 

CO   G 

>> 
XI 
-53 

CD 

>   iä 
O    60 

CO & 
CD O 
U. CD 
CO J- 

CD 

E 

CD 
■B ■£ 
c/3 ^; 
•a u 

re   o 
B   *" 
E^ 

3 < 

§ -s 
B Jd 
CD O 
co    o 
D J 

CD 

s 
■♦-» 

&,   CD 
xi 5 

•a " 
S   " 
CO o 

E    CO 

3  < 

a> o 
« o 
D J 

3 a" 
CD 

•a 
CD 
t; 
o 
D. 
ft. 
3 
co 

1 

E 
O 
Z 

< 

a 
< 

CD 
co 
CD 

,.    O 
co  13 
2 •« Q. re 
CD 

XI 

re 

CO 
Xi   £ 

J2   p 
'S   'S     >-     CD 

E 
o 
CD 
S 
o 

•0 

3 CO 

2 « x; CD co 55 
«    CO 

tN 
vi 
Ö 

&, S 

E -a 
O    co 

.S-x: 
x:   ra 

CO    ^ 
CD    O 

XJ .o 

CD    J- 

co<2 xi     r 
+*    60 

Sä 

3 ■- ^ 
O    co o 

*—     C4—I CD 
X!  ►—' co 
&      . 3 
- 2P &> 

CO    O CD 

a. S £ 

3 
o 

.9    60 
to   <U 
s 
5   S 
1-2 re *j 

■S   1 *-  eg 
60   60 
S    B 

13 
E 
CO 

CD 

3 
O 

CD     >- 
X)    CD 

Xi 

60.2 
S T3 
•-    CD 
p E s B 

■2 -   «o ■M   ^   ,n 

D.CO    3X!    p  JS   -£J    O 

-"Ex: a, re   co 

X)   ~ 
3    O o   *^ 

§  E-2 
?   c   S 

o 

E 
CO 
CD 
> 

1-J 
o 'S 
X  -g 

ä 2 1-1     CD 

E    E o   o 
E E 

M    60   E 
60   c    O 
B •-3 'S 
*5 rs co 
CO    >     CD 

"all 
3   ft. .5 

co   "co    ^ 

sag. 
oc 

J Jl   o 

i-; co 
E 53 
o 2 u ft, 

60   co    Ö 

.£ "ft,_u 
O  IS    60 
a  m   c 
E    C  "co 

2 > >> 
COX) 

r. £ CD 
U co c 
PQ CD .£ 
^ -B ** 

in h3 CD 

o =S 

tvo iS ft. 
OH CO CO 

60 
_B 
'o 
60 

•a  E 
-- s 
.s ^ 
SCO 

co 

E 
CO   ^3 
CD    CD 
>    O 
60 £ 
2 S 
o   re 
x:    . 
co    ci 

£2 -2 
Q  « 
<-> ^ w •§ 
^ 'i: <n s 
ö  « 

Cu   re 

CD 
xi 
>^ <i> x> Xi 

d. t> 
X! 

CO 

C/3 

CD 

CO 
O 

CD H Ü 

X! ^-» O 

cw -rj 
CD 

«3 B 
CD 
E 0 

CD 

O 
60 

i« (X CO re CO 

s CO iS 
CD 

X! 
a 

Xi 

CD 
_B 

X> '? 
CO 

s 

X 
o 
x 

o 
CO 
CD 
kH re 

T3 ,S 
CD *+-* 

-ts re 
X> CD 

xi co 
o —, 
ft. o 
co [a 

cw ft. 
O " 

re 
T3 
E 
3 
O 

XI 

E ^ o x 
if =3 
3 g 

CD rv 
ft-3^ CO <H 

*-» *T3 
'S CD 
E a 

Xi B 

CD ft. 
G CD 
o fj 

£* CO  T3 
CD 
CD 
O 

■^    X 
CO     CD 

B 
O 

> > 
CD   ~ 
> >- 
so « 

co 

3 
o 



O
nl

y 
on

e 
po

si
tio

n 
so

ur
ce

 a
t a

 
tim

e 
ca

n 
be

 s
el

ec
te

d.
 

T
he

 G
PS

 
in

te
rf

ac
e 

w
as

 n
ot

 te
st

ed
. 

■d 
■4-» o 
<D 
O. 
X 
<J 

CO 
CO 

•a 
CJ 

c2 
fcH 
<L> 

OH N
o 

al
ar

m
 i

s 
gi

ve
n 

w
he

n 
a 

sh
ip

 
ap

pr
oa

ch
es

 a
 w

ay
po

in
t. 

FU
N

D
, 

D
N

C
, 

an
d 

th
e 

G
PS

 
po

si
tio

ni
ng

 s
ys

te
m

 a
ll 

ha
ve

 
W

G
S8

4 
as

 th
e 

ge
od

et
ic

 d
at

um
. 

-O 

2 "3 
o 

J= 
CO 

CO 
<D 
CJ 
LH 
3 
O 
to 
3 

_o 

co   3 
o  o 
a, T3 
•3   2 
o  | 

pa 3 O
FF

L
IN

E
 s

ho
w

s 
in

 r
ed

 w
he

n 
no

 
G

PS
 s

ol
ut

io
n 

w
as

 c
om

pu
te

d.
 

A
n 

al
ar

m
 s

ho
ul

d 
be

 g
iv

en
 w

he
n 

th
e 

sh
ip

 a
pp

ro
ac

he
s 

a 
w

ay
po

in
t. 

A
tte

m
pt

 to
 tu

rn
 o

n 
bo

th
 G

PS
 a

nd
 

de
ad

 r
ec

ko
ni

ng
 u

si
ng

 m
en

u 
co

m
m

an
d 

In
te

rf
ac

e 
/ P

os
iti

on
 

So
ur

ce
. 

CO 

3 
ca 

55 
3 

_o 
03 op 

">      . 
^     CO z s 
-«.     CO 

O   to 
d 2 

P 2 

CO 

3 
O 

-a 
0) 
3 
3 

JS 
"a. 

CO 

o 
E 
u 
Q 

3 
GJ 

E 
8 3 
a" 
4> 
lH 

•a 
<u 
tJ 
o 
a. 
a, 
3 
CO 
i 
3 
O 
2 

< 

< 00 
< 
0- 

< < 
ti- 

PS
 1

0.
5.

6 
T

he
 s

hi
p'

s 
po

si
tio

n 
sh

ou
ld

 b
e 

de
ri

ve
d 

fr
om

 a
 

co
nt

in
uo

us
 p

os
iti

on
in

g 
sy

st
em

 o
f 

an
 a

cc
ur

ac
y 

co
ns

is
te

nt
 w

ith
 th

e 
re

qu
ir

em
en

ts
 o

f s
af

e 
na

vi
ga

tio
n.

 
W

he
ne

ve
r 

po
ss

ib
le

, a
 s

ec
on

d 
in

de
pe

nd
en

t p
os

iti
on

in
g 

m
et

ho
d 

of
 a

 d
if

fe
re

nt
 ty

pe
 s

ho
ul

d 
be

 
pr

ov
id

ed
; 

E
C

D
IS

 s
ho

ul
d 

be
 

ca
pa

bl
e 

of
 id

en
tif

yi
ng

 
di

sc
re

pa
nc

ie
s 

be
tw

ee
n 

th
e 

tw
o 

sy
st

em
s.

 
PS

 1
0.

5.
7 

E
C

D
IS

 s
ho

ul
d 

pr
ov

id
e 

an
 i

nd
ic

at
io

n 
w

he
n 

th
e 

in
pu

t 
fr

om
 th

e 
po

si
tio

n-
fi

xi
ng

 s
ys

te
m

 
is
 l

os
t. 

E
C

D
IS

 s
ho

ul
d 

al
so

 
re

pe
at

, b
ut

 o
nl

y 
as

 a
n 

in
di

ca
tio

n,
 

an
y 

al
ar

m
 o

r 
in

di
ca

tio
n 

pa
ss

ed
 to

 
it 

fr
om

 a
 p

os
iti

on
-f

ix
in

g 
sy

st
em

. 
PS

 1
0.

5.
8 

A
n 

al
ar

m
 s

ho
ul

d 
be

 
gi

ve
n 

by
 E

C
D

IS
 i

f t
he

 s
hi

p,
 

w
ith

in
 a

 s
pe

ci
fi

ed
 ti

m
e 

or
 

di
st

an
ce

 s
et

 b
y 

th
e 

m
ar

in
er

, 
is

 
go

in
g 

to
 r

ea
ch

 a
 c

ri
tic

al
 p

oi
nt

 o
n 

th
e 

pl
an

ne
d 

ro
ut

e.
 

p
s 

10
.5

.9
 T

he
 p

os
iti

on
in

g 
sy

st
em

 a
nd

 th
e 

SE
N

C
 s

ho
ul

d 
be

 
on

 th
e 

sa
m

e 
ge

od
et

ic
 d

at
um

. 
E

C
D

IS
 s

ho
ul

d 
gi

ve
 a

n 
al

ar
m

 i
f 

th
is
 i

s 
no

t t
he

 c
as

e.
 



CD 
X 

CD > 
o 

s 
ca X C-> 

o <D 
.ts x 
£ <u 
" 3 

o 

3 
o 

3 
O 
1-1 

CD 
X 

1 § 
D-   en 

-a 
CD -*—» 
o 
u 
a. 
X 
cj 
en 
CO 

T3 
<D 

ca 

T3 
CD 

ca 

CO 
"53 
ca   o 

— is 

E 8 

2 
o 
CD a, 
<D 

en 
co 

-a 
CD 

O 
<D &, 
X 
<D 
en 
CO 

T3 
CD 

PH 

CO O .a 5 
x .3 
a, T3 
2 s 
oo .5 o   o 
CD rv 
00 

CD 
CD  x! 

£ ° 
*   ft O   £ 
b cs 
&■ s a. •= 
C3 T3 
CD £ 

£    O 

CD 
X) 

o 
3- . 
CD T3 
X S> 

-s & 
3 .2 
3 -O 

-a -a 
3 CD 
« 3   3 

' s J 
ra E cu 

CD 

O    cö 
x  £ 

ca 
o s a 

c £ CD     O 
a. <-> 
Ou 

3 en 
O   £ 
'£ 3 CO o 
00 ü 

'>  X 
ca   o 21 
"SÄ 

CO  ~~ 

£  «ä 
£    3 
« 5 U    OH 

•B| 
CO   +-J 

£P 2 
'>    3 
CO    00 

■g § 

S   £-2 
S  © 
"   to 

gs 
CD   _^> 

E| 
CD    2 

£ s 

£ 

CH S 

ca o 

^ CO     «J 

CO 

S   2 
J-H 

U    _C 
T3  *C 
Cj     CO     Cfl 

H     1/3     ca 

§ £<2 Q      CO    ^" 

3    S3    CD 
3   >   h: 
«O   » 
£      .2 
CD    CD 
en    en    CD 

3D5 

°« 2 
CO Cu 
O    3 

•3    i. a. s 
ca   o äS O    CO 

i>„  « 00 — 
CO     >> 

00^ 

■c -a" 
CD   "O 
c   >- 

CD 
en 
=    CO 

2  >- -3     CD *'  > 

? * . 
%*% 

►T;    &,  en 

° S 3    O CD 

cr ca •£ 
£    E    D. 

&0 

< 
PH 

CD    C 

IS    Ü 
3 

O P 
CL 
CD 

"3 o 

> 35 

CD 
-3 

CD tl! 
-3    E 
3 .£ 

CD 
00 
CO >> 
O    <D 
>   -3 

tfa    CD    L.    CD   a 

53     CD 

en     CO    U 
Ü    e  -3 

2 "2 

3 
o <D 

jj -3 

O 3 
S 00 
•a .3 

CD -C 

r„    ^    "« 

CD — 
*J ^en 

CD "O 
"ä> >> 
en — 

CD CO 
•3 « 
H o 

c2 

•ss 
3    en 
D    en 

O 

.  &• 

§2 
I- 3 
l- o 
<D J3 
~* en 

CD 
CD   aß 

3 
CO 

^  -3 !tJ   o 
■°   fa o   o 
S 2 

CD 
XI 

CO 
CD   — 
x  i 
2 s § -a B ^^    n    ^-    »^    *■» 

A-- 

2 § 
a oo 
.3  s 

S .ts  S 

It a. 
en 

o 

d zB 

PH     EX 

3 
o 
>. 'S 
« x> 
g « 
E to 

CO     3 
£ g 

r& § 
XJ T3 w g 
00   CO c s 2 5 
ca T3 

3 
CO 

3 
a" 
CD 

T3 
CO 
3 
CO 

co   en 

*-.  "E.  3 o ►-H 

CD CN 
CD , _, 
CO > fi d 
CD O 
3 (N 

OH 

-a 
o 

■*-> 

CD 

O 
o. 

cw 
O 

CD 
rti X) 
M   3 en    3 
O    3 
G,  3 

X 
03   TH 

«  S >  ra 

«   en 

.3 I 
— CO 
00 g 

.3 CD 
fe 00 s s x  2 
.a -Ä 
C     CD 
o   >< a c 
u   T3 

Ja   3 
CD     CO 

^ -O rn 
•O   C Vj 
Q     B X 

• t3    en "3 
3    CD c 

S    o 3- 
^2   3 < 
0 o. z; 

■S  s -S 
1 .2 -Ö >> ~ CD 
■o   it) E u.   00^2 
B r u 

X!    £ u 

«2 3. O    3 en 

en 
en 
O 

o 
X en 

00 
o 
CD 

XI 00 
(N CD 

X 
in LH 

O 
3 
<l) 

OH o 

XJ 
3 

• S 3  X 

a, g  co 

ca ca   g 
<+H X    _g 
O ^   en 
en ^ -4J 
CD ^ro   i—i 

03 CH_; 
E- en  "O 

S g E 
o ? » 
U 3   T3 

3 
O 

3 
4_) o 
3 ■*-» 

O en 
3. O 
>. n. 
3 
CO o 
t3 o 
<D X 
CD E en >-. 
o en 

JD en 
CD 

*en 1 
O 
a. 

en 

3 
o 

42    en 
CD 

3 
-a 

C3 
CD   -_ 

2 o 

■§8 co   nj 

J2 x 
o- S-15 en    CO    c 

=3    00   2 
CD    ©    3 
Sou 
3 MT3 



13 0) 
cu cu cu 

■4-) 
3 

43 
E_ CO 

3 13 
,o n> CU C 

cu 

M 
s 

43 

cu > 
CU 

'S. 
E 
co 

CO 

CO 
CU 

■t-j 
es 
C 

s 
o 
M 
o 
cu 

o 
43 

o 
CU 

-o u 
O 
n 

.  n 43 o •a 
cu 

CO •o 
T3 
in 

CJ cu 
O 
u a. 

43 

T1 
T3 co 

cu 
X -1 T3 

43 
CU 

CO 
CO 

o 
43 
en 

CU 
43 

43 
■*-» 

■*-> 
CO 

13 
cu 
>> 
CO 

a c a. 

CU 
X) 

3  s 
* -5 
.& S 
•5  o 

cu 
■*-» 
Ü 
aj a, x 
cu 
co 
CO 

13 
CU 

O 
-o 

l-H 
o 
o 

CO     <L) 

«I 
o .2 
CU  "3 —<    CO 

■§;§ 
5'S 

■4-J  ~^   co 

a ö 
ra CO 

> a 
CO CU 

44 
CO CO 

J> 43 

Mx **  o 
5  cu 

co   o. 

£ =3 

CJ 
Q. 

13 
CJ 

O. 
X 
cu 

T3 
<L> 
O 
CU a. x 
CU 

•a 
i) 

■*-* o 
OJ o. 
cu 
CO 
CO 

T3 

& 
2 

cu > o 
|  c 2  o 

-§ I 
1/3   -2 

CJ > 
o 

3 X 
C CO 

s CU 
JD 

£> 33 

> £ 
CD 

3 -1 o O 
"S 43 
o CN 
o ^^ 

CO 
rrt 

Q. 

0) 
60 
CO 
>^ 
o 
> 
cu 

X! 

CO CU 

00 43 

3 j* 
"O   cu 
§ -° 

60 
3 
5 o 

4.S 
u 
(L> 

■Ö >> « .-& 
CU — 

T3 CO 

4=\2 

si 

•SI 
>    3 
CO    60 

i| 
3 
a <u 
E 

.S t5 
S "» 

43 W 

»- _: 
D C 

"O O 
£ ■•» 3 CO 

a, 
K-  CN   to   u 

u 
s   Q 
o ^ 

—^     CO 

E E 
v- a) 
H E 
3° » 

0) . 
4S ^ 

T3 en 
3 0) 

u 
4-» 
3 to 
3 a> 

2 <» CO " 

^ CO 

a u 
O (L> 

•3 co 
CO o 
60 S 

2 > 
3 ^ 

3 co o ;s 
u X 

3 
a" 
<o u 

T3 
CJ 

O 
OH 
O. 
3 
co 
i 
3 
O 
Z 

3 
C 
o 
o 
<D 
)-4 

I 
■o 

CO 
u 

X)    « 

O    O 
O   43 
E "3 CO 

l-H 

CU > 
CJ 
CO 

,o 

.2 o 
« .2 
6 ffi 
,0 4^ 
c+^    o .s * 
<u   cu 

13  -^ 

*-    <u      . u-s I 
E'S-a 

< §^ 

43   .2 
CO 43 
CO O. 
O rfl n u 

Oil 
X2 o 

0> 

X) 61) 

3 CO 

O a. 
PI 

43 
CO 

*~* <l> 
rn 43 

■*-* 

>n CO 
3 o 

"t"> 
co 

t/J O 

2i£ 

CO 
3 
3 

S  £ 
co    O 
S  c 
H4? 
>»2 
1 § I- 

3 
—   »> 
o  E 

'a .3, 
ex CO 

3 
CU    cU 
2  43 
co 

<" -° =3 
^"2.2 
C    t. t § £ | 
s — I 
"co 3 3 
2 3 a 

3 cu co 
3    3 ,_" X! 

1 .3 ■§ S a, co co  u 
13 E S 2 

o 
W   43 
CU    '•-' 

CO   i«i 

u 2 
3   3 
3    co 
U    CO 
o  o- 
H ,[ 

&. 
43 
co 

5    C 
O    ^ 

o 
on c*-, 
a. o 

E -a 
3 
O 
'> 
cu cu    , cu   i 

3- 3 CO     S     „ 
■a *-. 43 
3    CO   •" a-ai 
hR  cu 
3° "2 
1 s 

S" 2   t-   w 
c *   u S 

O  13   £ 
2   3   " co   o 
a. co 

CO 

£ cu 
C    oi 

3 
3    O 
3 -Ö 

E2 

13 

*" 2 33 51 S s cu cu 

5 "a S" 
e K ^ SH CO n-t 
CU 3 ~ 
£ s a 
c- to .2 
<N 13 *J 

. CO cu 
vo "3 - 
C2 cfc) CJ 

o fa 
t» cw § CU O Jo 

o 

43 
cu 
to 
13 
D. 
3 

J4 
cj   cu 
£ £ 

JO .-tj 
"S, 5 

6D 
3 

•3 
cu 
cu 
CJ 
X 
cu 

Ö D\ ^ o 
CJ 
cu 

43 

cu 
60 
3 
CO 

■si s 
O   S '* 3   co   fO 
2 "=" E 
3 •&• tS 

C   cu   cu 
S    H   *i 

m 

3   -g co .5 
E  13 

cu 
43 4^    X    S 

3 t: 
2 '- 43 ,0 
to c*^ 

CO  42 
E ^r 

d £ 8 
—    co    l- 

CU   G. 33 

co 
CU j3 
> cu 5 
CO J3 2 43 33 43 

T3 cu <N 

w a xj 
■* 3 iw 
vq g, O 
2 S ^ •—' u o 
en CJ o 
n 43 cu CU 33 L* 

u 
< 



CD 
1-4 T> c 
3 <1> CO 
VI -C 
VI 
co c 
« CÜ CD 

n. CD CO o Ö. 
(ij CD (1) > CO 

o 
a) CO 

T1 crt n. 
c CO 

en o CJ 
0) 

o 
■*-» 

CD 

3 

CO 

a. 
CO 

ao 
o 
CD 
60 

CD 
CJ 
CO 
Q. 
CO 

ja o KM 

CO r, 4-1 
en 

CD 

D .g _g a. 

tN 

c o 

3 
OH 

u w 



-p 2 

-S ja 
+-»   ■*-» 

■s > 
1-1 

CÖ     D 

M  cs 
.5       ££ 

c c 

(3 O 
O -43 

•s a 
« E 
u cd 

S o 
1- U 

8 D 

60 
O 

§ is 

CO 

°   g 
2  o 
s ^3 • o  a a 

J3 •- o 
« in -a 

£2 2 c 
DES 
ffl 13 § 
MB H 

2-S I 
PH    n co 



ÖD 

"2 o 
■w 

'5 o 

s 
o 

& 
es 
WD 
S 

'S 
S3 
es 

■♦^ 

s 
o 

ff! 
wo 

#e 
'S 
3 o 

JS 

i- 

a 
3 
.2 
'« 
> 
< 
s 

es 

U 
Z 

• • 

c 
a a 
< 

►J 

< 
a g 
z 3 
H 00 2 < 

s 
00 00 00 00 00 OO OO oo OO 00 00 oo 00 00 00 00 oo OO OO 00 J 00 J oo 

00 00 oo oo 00 oo OO OO 00 oo oo 00 00 00 00 00 oo 00 oo oo 00 OO 00 
<i < < < < < < CM 

O 

60 
.g 
-*H 
_CO 

< < < < < < < < < < < < < < < < < < < es OH OH OH OH 0H OH OH OH 0- 0H 0H PH 0H OH OH 0H OH OH OH OH 0H fc OH to OH 

M 2? o 
3 <ü »H 'co 
o t)S CD 3 

CB Xj o s co o o o 
o 

<2 

XJ XJ 

■5 

c/f 
S 

tzf 
Q 

<M XI U 
o 
60 
.g 

.S2 
"co 
s 

CO 

c 
es 

J3 

T3 
a> 
c 
in 

CU 
■a 

<L> 

o 
o « 

X) 

T3 
S 
CB 

X) 

T3 
tu 
>> 

-S 

"S. 
s 
CB 
X 
tu 

o M 
u co Li s co HL ,o 

I? 
CO 

— 3 
O 
•M 

>-> 
O 
3 

co 

T3 

H-H 

T3" 

CO 

-3 
00 

Q 
U 
w 
a> 
xj 

_g 
'M 

CB 

s 
CU 

Xj 
>-. 

X> 

-o 
CD ■M 
o 

H-H 
O 
co 

Xj 

O, 
CD 

T3 
■4-> 
CB 
co 
1-1 
CD 
60 
E2 

s 
o 
o 

cB 
co 
cu 

xs 
>-. 

XI 

C3 
co 
<D 
Xj 

C 

!g 
'1 
.2 

X) 

60 
g 

■3 
_3 
"o 
.g 

6 
■*—» 

i> 

if 
T3 
o 
s 

■*-> 

CO 
M 

#C0 

CB 

U 

a> 
xj 
3 

3 
_o 
03 
60 

'> 
CB 
3 
O 
■♦-» cj CO 

3 
cB 

s 
tu 

T3 

3 
O 

_>> 
"cB 
3 

"H s _cu CB -o x: tu 
u 

'? 

60 >> 1) co «3 
ccT 

"53 
3 

"> o 
T3 

CU 
g 

"53 
co 
tu 

X) 
CD 

'S 

cu 
s 

CM 
CD 

T3 
CO 
M 
CD 

S3 

& 
Ja 
es 
co 
CD 

X! 

c 
!2 
'5 
.2 

xs 
o 

o 
IS 
co 
k. 
a> 
60 
S 
<s 

T3 

T3 

S 
"o 
co 

CM 
O 

c 
'■4-» 

'> 
CB 
3 

_o 

_CB 

'S, 
CO 

■3 

X3 

X) 
tu 

"2 '3 
60 
3 

I 
H-H co co 

'S .g 
T3 

co 
CU 

H 
Z 
w 
S w 
öS 

a 

'S 
■»—» 
cu 
M 

>? 

s 
1) 
s 
CB 

tu 
eu 
cu 
co 
es 

x> 

1? 
cx 

/MS 

CD 

S 
•S 

X! 
w> 

IS 
tu 

_g 

to 
03 
O 
u 

O 
4-» 

%s 
3 
o 
c 
o 
u 

«8 
CB 
co 
co 

's- 
IS 

CO 

s 

o 

CU 

3 
3 

-ö 
CU 

"o 
CO 

«w 
O 

3 
o 
's 
_g 

CB 

•s 
> 
o 
c/T 
tu 
60 

'C 
x> 
co 
CO 

X! 
o 
3 
co 
u 
3 
O 

co 
-o 
'<3 

CO 
CB 

T3 
tu 
co 
3 
60 

_g 
'53 
XI 

<i> 

CB 
<L> 
co 
CD 

JS 

c/T 
s 
co >^ 
co 

60 
_g 
3 
O 
»H 

o 
CM 

CB 

T3 
3 
CB 

3 
_o 

+-> 
3 
.2 
"t- 
O 

cT 
60 
3 
CB 
M 

JJ 
"cB 
O 
co 

■+-* 
JS 
.60 
'53 
X! 
T3 
C 
CB 

Xj 
a. o 

•a 
t+H 
o 
co 

'S 
3 

I? 
co 

•3 
X) 

o 

1? 
CO 

'S 
•v 
S 

T3 
3 

tu 
co 
CB 

x> 

M 
co 

tu 
.g 

60 
3 

'& 
T3 

08 
O 

T3 
3 
CB 

•o 
tu 
X 

IS 
H-H 
O 

3 
.o 

CB 
O 

•3 

3 
CB 

XS 
o 
vT 

t4-< 
<M 
O 
CO 

.2 
*M 

CB 
T3 
3 
3 
O 

X> 

CO 
3 
O 
3 
o 

'EL 
co 
3 
O 
o 
M 
CB 

T3 
CB 
M 

T3 
3 
cB 

"cB 
3 
CO 

'> 

cB 
tu 
M 
CB 

-o 
tu 
o 
'£ 
co 
(U 
LH 

T3 
3 
CB 

T3 
tu 

■*-* 

IS 
X! 
o 
u 
CU 

CO 
_CÜ 
*M 
03 
•o 
3 
3 
O 

XI 
JD 

"53 
u co 

■e 
CB 

X! 
o 

tu 

o 
3 

fr 
CB 
3 

_o 

CJ 

O 

3 
O 

'S o 
3 .g 

CU 

1? 
Cu 
CO 

'S 
C 

s 
c2 
.3 
M 
CU 

Xj 
o 

co 
60 g 
•3 
3 
3 
O 
co 

■*-* 

O 
CU 
co 

_g 
"53 
CU 

'S 
-o 
c 
CB 

CO 
JU 
3 

CB 
o 
CD 

_S 
'C 

CB 

s 
x> 
3 
co 

co 
CU 

■*-» 

3 
O 
M 

t+H 

CO 
M 
tu 
60 
c 
03 

-a 
-a 

CU 

"o 
.22 

"3 
CM 

O 
co 

'3 
-♦-• 
CU 

T3 

3 

« 
60 

'> 
CB 
3 

O 
-M 
CO 

"3 
'cB 

o 
co 

'3 
H-» 
CU 

T3 

co 
CU 

O 
8 

fr 
CB 
3 
O 

3 
CB 
U 

CM 
O 
co 

3 
U 

3 
O 
o 

s 
3 

_o 

•3 
tu 

U 

w 

s 
i 
T3 
O 

'S 
-o 
o 
CD 
60 

3 
O 

1 
"M 

CB 
> 

'S 
3 
60 
03 

s 

"3 
o 
s 
M 
60 

O 

co 
CU 

s 
03 
3 
tu 
o 

JS 
"a. 

W (5 — O) <-o X! •* C 
O 
o 

o 
3 

in VO t> 6o -H (N ro ^r in  vo l^ 00 < —< OJ rn TT lO vq l> OO ON —; 
BÄ — —■ -" —- £ —' '- "- —' <N tN oi oi oi oi oi oi oi rn co rn r<i ci rn F-l cn cn rn cn rn 

o 
O) 



u 
a> •** 
a> 
E 
« 
«5 
& 

e 
R 

s 
£ 
s 
Us 
G 

• Mt 

• • 

s 
a a 

PH 

en 

J 
< 

o z 
z O 
H 00 00 oo 00 00 oo 2 

< 
oo 00 oo oo 00 00 00 00 oo oo 00 00 

00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 oo 00 00 3 < < < < < < < < < < < < < < < < < < 
« OH OH a. OH CU OH OH 0- OH OH OH OH OH OH OH OH OH OH 

o 
x> ■>? 
c o 

^-^ x> 
X! 

_g 
^^ 

60 XJ 
ca oi) 

c 
CO 

T3 
kH o 

C CO XI re 
C .a 

s re a 

> 

CU 

o 
X! 

CO 

CD 

a 
CD <o re 
,e U 

<H—1 

> .CO t-t 

00 
o •o 

CD 

60 
a 

CJ 
C3 re 

0) 'is 
^4-H 

CU 

X! 

CD 

a. 
00 

"a. 
n, 
|5 

•a X> 

0? 
Q 

t- 
•'S •d 00 

C3 

o 
o 
so 

T3 
o 

o 
'S 
o 

2 5? 
^H 

o 
o ]co 

s 

<a 
I- 
CO 

s 
CD 

s 
Xj 

o o o 6B CD '^H 

03 
H 

•a re 
S 
-a 
a> 
CD 
a. 
CO 

-a 
a re 
u 
CO 
I-H 

3 

CUD 

CD 

T3 re 
s 

T3 
U u 
a, 
CO 

-a 
a re 
(L> 
CO 

o 
75 
IH 

a re 
kn 

E 

CD 

s 
-a 
a 
re 
a 

_o 
]*H 
'co 
O 
a. 
60 
a 

/—\ 
0H 
w 
Ü 

S 
■*-» 

T3 
B re 
a 

_o 

co 

£ 

•o 

cU 
s 

T) 
c re 
a> 

_c 

a 
_o 

'co 
O 
a. 
•c 

CU 

fc: 
CÄ 

CO 
C re 

> 
c 
CD 

fc 
3 u 
o 
S re 

CO 

"re 

-a 

u 

OH 

u 
<u 
> 

a 
<U 

fc 
3 
CJ 

Ui 
O 

B re 
0) ■4-H 

X! 

CD 

re 
s 
o 

■«-* 

-o 
CD 

CD 

a. 
CO 

•a 
a re 
CD a 

s 
■o 
a re 
CD 

'S 
-o 
xj 

'1 
a 

_o 

O 
XJ 

CO 

O 

u 
re 
CO 

_a 

H-l 
o 
CO 

1 
73 
a 
CO 

> 

CD 

> 

CD 
X! 

<*- 
o 
CD 

Z 

p a 

a, 

CO 

a 

'I 
o 
C3 
LH 

4-* 
CO re 

OH 

o 
u 
In 

<2 
o 

■4-» u 
> 

3 

O u 
fcH 

& 

o 
CJ 
<L> 

60 
C 
re 

.2 'C re 

IH 
O 
CO ;-* 
3 

a 
> 

'a 
o 
o u 
»H 

re 
<u 

Q 

o 
o- 

T3 u 
■«-» re 
£ 

W 

a> 
S 

■*-» 

T3 
C re 

c re 
a 
G 

C 

'co 
O 

to 
"re 
12 '^-» 
73 
2 o 
< 

£P 

CD 

M 
a re 

(U 
.a 

SO 

.5 
t-H re 
CD 

U 

CO 
lH 

3 
O 
o 

T3 
CD 

a 
a _re 

a 
'o 
a, 
re 

2 
o 

■*-• 

CD 
CJ 
a re 
CO 

%-» 
'co 
O 
a. 

CD 

a 
a re 

"+H 

T3 
a re 
a 
.o 

*co 
O 

OH w o —< (N > > u W —*_ CN E 0H H -^ (N Q o tN en ^a- >n VO 
tf -" — »—4 tN m •<* in >/"> l/"i VO t-~ 00 00 OS o 



CO 

co 

O 
3 

a 
x: 
■t—» 

CD 

o 
Z 
^ 
cu; 
s 
t* o 
s 
o 
S 
a> 
P 
o 
Ui ^.^ 

TT 
m 
o 
*—• 

1-1 

o 
/—\ 
oil 
c 
c 
s 
CO 

Q. 
CD 

■*-» 
3 
O 

C/> >- 
X IT) 

W TT 

»3 
O 

c k* 
u 

TJ 
s 

-o c 
= o 
o C3 

U TJ 

"« 
.3 

•M o 
«j 
V b 
a CO 

t/5 CO 

^ c 
CO 

w <L> 
• P"< TJ 
J5 > 

£ o 
k* 
a. oh 

h TJ e 
O 3 s 
fa O 

X CO 

es 00 
Q. 

0) n 3 s_ C) Ü 

< w J-H 

• • X 

Tf IS TJ 
(l> 

X! £ 3 
ll 

tJ CO S 
e CO 

<L) 

u a. 
a u a 
a 60 

s 
CD 

< 
S-H 
CO 

Xfl 
PH 

• 
1 
n 

CO 
s 
o 

u 

TJ 

f^ H ci 

Ö 

z 
H 

PS 

00 
00 

< 
b 

00 
00 

< 
b 

00 
00 

< 
cu 

00 
00 

< 
b 

00 
00 

< 
b 

00 
00 

< 

00 
00 

< 
b 

00 
00 

< 
OH 

00 
00 

< 
b 

00 
00 

< 
b 

00 
00 

< 
b 

00 
00 

< 
b 

00 
00 

< 
b 

TJ 
3 
3 

c2 
■*-» 

O 
3 
CO 
to 
Q 

00 
00 

< 
b 

TJ 
c 
3 

c2 
4-» 
O 
3 

CO 

to 
Q 

00 
00 

< 
b 

00 
00 

< 
b 

00 
00 

< 
b 

00 
00 

< 
b 

00 
00 

< 
b 

00 
oo 
< 
b 

00 
00 

< 
b 

oo 
00 

00 
00 

< 
b 

00 
00 

< 
b 

00 
00 

2S 

TJ 
3 
3 

c2 
O 
3 

Q 

00 
00 

< 
b 

© 

o z 
H 

< 
b 

< 
b 

< 
b 

< 
b 

< 
b 

< 
b 

< 
b 

< 
b 

< 
b 

< 
b 

< 
b 

< 
b 

< 
b 

< 
b 

< 
b 

< 
b 

< 
b 

< 
b 

< 
b 

< 
b 

h-H 

< 
b 

< 
b 

< 
b 

< 
b 

< 
b 

< 
b 

< 
b 

< 
b b 

C/3 
< 

OS 
<: 
z 
o 
H 
M 

a z 
o 
u 

U 
w 
b 

<L> 
s 
o 
N 

c 
_o 
'■*-» 

CO ;- 
co 
a. 
(U 
CO 

Ü 

E 
CO 

"3 
o 

X> 
CO 

TJ 
s 
3 
O 

L* 
O 

60 
.3 

CO 
CO 
O 
u 
O 
CD 

s 
a) 
x 
o 
CO 

60 
.3 

3 
O 

o 

E 
CO 

H 

CO 
CD 
IH 
CO 

CO 
s 

_o 
3 
CO 
o 
n> 
a. 

s 
u 
x 
o 
CO 

60 
.3 

3 

2 
u 
E 

CO 

CD 

3 
O 
u 
o s C*-H 
CO 

>. 
CO 

1 
O 

& 

D 

s 
o 
u 
CD 

to 

a. 
CD 
CD 

Q 

c 
_co 

o 

E 
CO 

Ü 

TJ 
CO 

TJ 
3 
u 
s 
s o 
o 
<L> 

ca 
e 
o 
N 
Ü 

E 
CO a 
o 
C/5 

J3 'S 
b 

co 
CJ 

CO 

TJ 
W 
o 

CO 

eS 

CO 
<u 
CO 

C 
.o 
3 
CO u 

es 

CO 

e 

o 
3 

TJ 
O 

a. 
o 
l-l 
o 
X! 

to o 

TJ 
<D 

TJ 

'S 
> 
a 
<o 

x> 
o 
CO 
CO 

< 

co 

CO 

a> 
_o 
o 
CO 

C? ra 

1 

co 
a> 
co 
60 
3 

TJ 

1 
U 
3 

_03 

"& 
CO 
<u 

00 

3 J3 

'co 
3 
CO 
f-H 

C 
S 
s 
3 

00 

co 

CO 

<D 
U 

l-H 

"5 
c 
3 
CO 

U 

TJ 
3 
3 
o 
60 

60 
a 

CO 

b 

TJ 
CD 

IS 
s 
o 
IM 
Q, 
60 
3 

IS 
CO 

b 

CO 
u 
u 
CO 

D 

;S 

o. 
b 

CO 
m 
u 
CO 

o 

CO 
0) 

CO 
a) 
60 
CO 
u 
O 
X! 
u 
C 
< 

TJ 

IS 
s 
o 
u 
b 
I) 
60 
CO 
Ui 
O 

X! 
o 
3 
< 

TJ 
3 
3 
O 
Ui 
60 

60 

.3 
o, 
S 
3 
Q 

TJ 
3 
3 

s 
60 

'o 
00 

CO 

i^ 
CO 

TJ 
<U 
60 

TJ 
CD 
k* 
Q 

CO 
<u 
1— 
CO 

3 
ID 

s g. 
!S 

CO 
CO 

o 
60 

CO o 

CO 

e 
CO 

3 
O 
to 
kH 
(D 

.3 
'o 

CO 
CO 
CD 
Ui 
CO 

TJ 
CD 

t> 
1) 

o 
b 

_>. 

is 
'o 

CD 
n, 

00 

CN 



i- 
O 

■+* 
es 

'S 
s 

ns 
S3 

< 

s 
03 

-3 
c 

a 
<« 

CO 

u 

bO 



Q 
U 

c 

e 
e o 
U 
u 

s 
IK 
& 

#o 

es 
CJ 

5 *5 
V 
& 

o 

I 

C0 
H 
Z 
W 
s 
o u 
H 
-J 

t/> 
W 
OS 

X! 
CJ 

■*-» 
o 
1) ft 
X 
CJ 

CO 
CO 

T3 
0J 

«2 

o- 

•a 
aj 

u 
CU 

a. 

CJ 

CO 
03 

T3 
m 

c2 
U, 
CU 

cu D
id

 n
ot

 g
et

 a
ny

 t
yp

e 
of

 n
ot

e 
to

 
re

fe
r 

to
 a

 p
ap

er
 c

ha
rt

. CJ 

"cj 
OJ 
a, 
X 
CJ 

CO 

CS 

-a 
CJ 

c2 
u 
CJ 

CU 

"3 
en 
CU 

OS 
■o 

u 
cw 
a. 

W 

_>> 
u 
<u 
fc o u 

•a 
CJ >> 

— 
"a 
.w 

T5 
.w 

CO 

'S 
Q 

o 
c o 

_>> 
"c o 
T3 

CU •o 
cs _o 
yi 

a 
"es 
Q 

O 
«4-          -    "" 

^ ■§ A •.-   CS   'li 

§Js 
o «  S 

•a  M S 
CO   ^    u 

^   o -ä is:« 

o R   o   a. 
a< u. oi ft 

CO 
C8 

CJ 
on 

ü 
CJ 
1-1 
(X 
CO 
CO 

CO 
LH 
cs 
OJ 

sx t. 
CO   s 

&,   OJ 
CO      ft, 

Q   ft, 

CU 
i- 

S 

13 
a> 
u 
o 

a. 
■*-» 
CO 
CU 

H 

c 
cj 

E 
cj 

'5 
a* 
oj 

ca 
to 
OJ 

1 

C 
o 
Z 

c 
CO 

co 
-o 
C3 
O 

|l Z -a 

-K ca Q 
*3    co 

<& .2 
"C  ft 
CJ     CO 

> =3 

to   C 
T3     CO 

■O  U 

Z      'S 
5 u 

*^t+^ 
2  i> 
•£  <-> t! c 
<£> ° 
'C ^> 

>  o 

C 
<L> 

E 
(L> 
l- 

'3 
cr 
u 

_u 
3 
in 
0) 

■*-» 

(3 
O 
Z 

C   Ö 
■5 °^ 

S  © 
O   M 
* .s 
E-    CS 

.S3    CJ 

•O    /-s 
CO   0 
ej     - 

Q S 

'I 
c 
0 

]co 
O 
OJ 

ft 

G- 

TJ ti 
2^ 
CO      O 
ft >_ 
C     OJ 
g  o. 
U     ft 

M 

es 
OS 

00 
00 
< 
eu 

00 
00 
< < 

00 
00 
< 
0H 

■fed 
s 
E 

'3 
cr 
Ol 

OS 

ry-)     <4H      .*_» 

8 | s 
o       B 'S 
i_   OJ   oj   S 

£ SP&I 
,03    co    £    3 

2   > ^3   oj 
5 s « *- 

cs .5? 5  § 
^|-§ § 

oo  £ W  & 

O          -rj 
s   U^ 

"   o   « 

U ffi  c 
w t: .2 
* £ ts 
m   g .0 
"og 
CN   T3    60 
«OCA 
00   es  O 

00 

5 
o 

c W 
o   a> 

"« -5 
g .S 
O   a> u J= 

co  a. 
co  E 

00    CO 

CS 

'S 
•a 
U -d 

W   O 
—.  Ä 

§   g 

O M 

51 
00    CO 

CS 

•°      0 .2            cj 

SJ S g S>.S  * 0 

«^WÖcjÄcjgu 
rNl               4j    —-      CO      c/i    •—    -B 

00«    >    to    CJ'*3-!3+3 

CJ 
CO                                     OJ 

S                M               ^               O      >> 
|  M 2      ^ CJ Z -s. 

u W g  0 c .S z  E 5 
■fiflJm^OSmge 
«£    .     is  ■ —   S         «fcJ    ra 
 ,    "TH      H     U     >j     CO     P                r* 

30C3g3T3c2cj 

^ fe-2 el 2  ££ g 

K|1ft|§|||l 00  E  ftO'Eoooiö.S  2 

CN 



T
he

 s
af

et
y 

co
nt

ou
r 

se
em

s 
to

 
al

w
ay

s 
be

 s
et

 a
t 

30
m

. xi u 
o 
a 
X o 
CO 
ca 
-a 
ID 

c2 
O a* FU

N
D

 s
ho

w
s 

a 
do

tte
d 

lin
e 

bu
t 

do
es

 n
ot

 i
nd

ic
at

e 
to

 t
he

 u
se

r 
w

hi
ch

 d
at

a 
is

 w
ha

t 
sc

al
e.

 

XI 
<D 
O o 
D. 
X 
ID 
CO 
ca 

XI 
o 

c2 
CD 

xi 
o 
a, 
X 
<D 
CO 
ca 

XJ 
ID 

ID 

(a
) 

Sa
fe

ty
 c

on
to

ur
 s

ho
ul

d 
de

fa
ul

t 
to

 3
0m

 (
b)

 S
af

et
y 

co
nt

ou
r 

sh
ou

ld
 

be
 s

et
 to

 w
ha

te
ve

r 
is
 th

e 
us

er
's

 
sa

fe
ty

 c
on

to
ur

. 

■a 
ID 

O 
E 
CO 
a o o 
o 
CO 

CO 

a 
Z 
Q Sh

ou
ld

 b
e 

sp
ec

if
ie

d 
to

 th
e 

us
er

 
w

he
re

 th
e 

di
ff

er
en

t 
sc

al
ed

 d
at

a 
m

ee
ts

. 

xi 
JD 

CO 

o z 
Q In
fo

nn
at

io
n 

sh
ou

ld
 b

e 
di

sp
la

ye
d 

in
 th

e 
E

ng
lis

h 
L

an
gu

ag
e.

 

(a
) 

R
un

 F
U

N
D

 w
ith

ou
t s

et
tin

g 
th

e 
sa

fe
ty

 c
on

to
ur

 (
b)

 S
et

 th
e 

sa
fe

ty
 c

on
to

ur
. 

a 
s 

"H 
<D 

JH 
x> 
ca 
to <!> 
■*-» 

c o z 

o 
CO 

.£2 
U z 
Q    . 
«   T3 
C3    ID 
r-1    •*-' 

£?£ 
£ g 

CO 
_CD 
~a 
o 
CO 
*-» 
3 
(D 

M-l 

X! 
«t-i 
o 
ca *-* 
ca 

XI 
>> 
.2 "5. 

CO 

Q 

xi ja 

#co 

u z 
Q 
ta 
X! 

> V
er

if
y 

th
at

 in
fo

rm
at

io
n 

is
 

di
sp

la
ye

d 
in

 th
e 

E
ng

lis
h 

L
an

gu
ag

e.
 

< 
Z 
s Pi 
< 
s 

00 
oo 
< 

< 
S o 
pi 
< 

00 
00 
< 
CL, 

00 
00 
< 

S5
2 

3.
4.

c 
If

 th
e 

m
ar

in
er

 d
oe

s 
no

t 
sp

ec
if

y 
a 

sa
fe

ty
 c

on
to

ur
, t

hi
s 

sh
ou

ld
 d

ef
au

lt 
to

 3
0 

m
. 

If
 th

e 
sa

fe
ty

 c
on

to
ur

 s
pe

ci
fi

ed
 b

y 
th

e 
m

ar
in

er
 is

 n
ot

 in
 th

e 
SE

N
C

, t
he

 
sa

fe
ty

 c
on

to
ur

 s
ho

w
n 

sh
ou

ld
 

de
fa

ul
t t

o 
th

e 
ne

xt
 d

ee
pe

r 
co

nt
ou

r.
 

If
 th

e 
sa

fe
ty

 c
on

to
ur

 in
 u

se
 

be
co

m
es

 u
na

va
ila

bl
e 

du
e 

to
 a

 
ch

an
ge

 i
n 

so
ur

ce
 d

at
a,

 th
e 

sa
fe

ty
 

co
nt

ou
r 

sh
ou

ld
 d

ef
au

lt 
to

 th
e 

ne
xt

 
de

ep
er

 c
on

to
ur

. 
In

 e
ac

h 
of

 th
e 

ab
ov

e 
ca

se
s,

 th
e 

m
ar

in
er

 s
ho

ul
d 

be
 i

nf
or

m
ed

. 
S5

2 
3.

5.
a 

E
N

C
 d

at
a 

sh
ou

ld
 b

e 
as

si
gn

ed
 to

 a
 s

el
ec

tio
n 

of
 sc

al
e 

ra
ng

es
. 

S5
2 

3.
5.

b 
O

nl
y 

on
e 

da
ta

se
t 

is
 

pr
ov

id
ed
 f

or
 e

ac
h 

sc
al

e 
ra

ng
e.

 
T

ha
t 

da
ta

se
t s

ho
ul

d 
al

w
ay

s 
be

 
po

pu
la

te
d 

fr
om

 th
e 

la
rg

es
t s

ca
le

 
da

ta
 a

va
ila

bl
e 

w
ith

in
 th

at
 s

ca
le

 
ra

ng
e.

 
S5

2 
3.

5.
C
 D

at
a 

sh
ow

n 
on

 th
e 

di
sp

la
y 

sh
ou

ld
 a

lw
ay

s 
be

 o
f t

he
 

sa
m

e 
sc

al
e.
 

If
 a

 s
ca

le
 b

ou
nd

ar
y 

is
 

sh
ow

n 
on

 th
e 

di
sp

la
y,

 th
e 

in
fo

rm
at

io
n 

sh
ow

n 
in

 th
e 

ov
er

sc
al

e 
ar

ea
 s

ho
ul

d 
no

t b
e 

re
lie

d 
up

on
 a

t t
he

 s
ca

le
 o

f t
he

 
di

sp
la

y.
 

S5
2 

3.
6 

E
N

C
 d

at
a 

sh
ou

ld
 b

e 
or

ga
ni

ze
d 

in
 c

el
ls

, b
ot

h 
fo

r 
da

ta
 

m
an

ip
ul

at
io

n 
in

 E
C

D
IS

, 
an

d 
fo

r 
ch

ar
t 

co
rr

ec
tio

n.
 ID* 

60 
C3 
3 
00 
c 
ca 

i> 
ci 
CN 

oo 



■*-» 

3 -v    OX) 
J3    >-. Ja    C 
Ü    en 

~     3     CD 

10 'C °   o en   Ü 

•ri 
CD 

o 
CD 

■*-» 
O 

•a" 
0) 

•4—* o 
•sis 
Co" 

55 's 
JO     O 
•r„ £ CD CD CD ■2 S t« XJ    u  j5 
M ~ 

o. a. o- CD    £ 
X 
CD 

X 
CD re   re   % W)  3 

3    O 
en en en S2   .S    en 

S  XI —' 
re   >- 

CO re re -3    c 
-o XI ■a o   c   re Ü   -3 

CD CU CD 

F
U

N
D

sh
 

do
es

 n
ot

 
w

hi
ch

 d
a >^   O 

3    3 
=>    3 
3    J> 
re X 
U   & 

c2 
u 

cu 

£ 
a 

CL> 
OH 

eS 
>-i 
CD 
0* 

•o 
0) X) 

en   IS CD 

_re 
£ 
3 re 
XI 

CD   5 
en    re 
3   XI 

_3 

£ 
caa-CN "3. CD   XI o 

ou
ld

 d
is

pl
 

la
tio

n 
as

 s
 

A
pp

en
di

x en 

■5 
cu    . 
•"  CD 
■a -a 

3   O 

73 
3 
o 

o 

■£ .2 
2 o 

en 

,2  c IS    p 

o 
N 

en    ° 
3    en 

273 -*-'   ca 

E
ac

h 
se

tti
ng

 s
h 

re
qu

ir
ed

 i
nf

om
 

in
 T

ab
le

 I
V

 o
f.

 

ye
rs

 s
ho

 
eq

ui
re

d .3 

Tib 
"en 

O   ,CD 

OH S2 
en  xJ 
CD    a) 

•^ ja 

Sh
ou

ld
 b

e 
ab

le
 

in
te

rm
ed

ia
te

 s
c 

be
tw

ee
n 

sc
al

es
 

re   »-■ 
■—   CD 

ca *i 
Q .S 

re 
en 
CD 
en 

D Sh
ou

ld
 

w
he

re
 1 

m
ee

ts
. 

3 re T3 75b 
en 

73 
o 

o 
en 

_<D 

"re 
— £ o C3 

en    o 
'en c 

en o 
en 

'53 O  T3  ^, <u 
.2   C 
5-8 

re CD C 
CD 

e+-< 

s s 
.2 73 
T3     CJ 

CD    en 

> re 
S 

•3    3    >. 

U«   Tg"   > 

s 
CD 

en 
CD 
en 
3 

£ 
CD 
l- 

'3 
a* 
CD 
U 

J2 

re 
T3 
•4-* 
en 
1) 3,

 a
nd

 
ta

nd
ar

 
es

pe
ct

: 3 
a* 
CD 

_0> 

re   CL. 

•O    eu 
CO  J3 

JG   *" 
**    3 

U    S 
z 2 
G-g 

•s 
e*-i 
O 
re 

£  c 
C     CD 
CD     CD 

IS 
0> 

re 
"O 
Q. 
3 

O 

Pr
es

s 
F2

, 
F 

th
e 

B
as

e,
 S

 
D

is
pl

ay
s 

(r
 

13 re 
en 
CD 

i 
3 
o er

if
y 

th
at

 
sp

la
ye

d 
i 

qu
ir

ed
. 

V
er

if
y 

th
at

 
ho

ri
zo

nt
al

 - 2 re 
en 
CD 

3 
o 

re <L> 

CO 
3    C 

si 
H    N Z z Z 5 

J J 
< < z 5 o Ü 

j 00 00 00 Pi Pi 
00 00 00 < < < < < < 

PH o, a. a, 

J3 
C3 
CJ 

.a
 I

f d
at

a 
fr

om
 d

if
fe

re
nt

 
de

ns
ity

) 
ap

pe
ar

s 
on

 th
e 

th
e 

bo
un

da
ry

 b
et

w
ee

n 
t 

sc
al

es
 s

ho
ul

d 
be

 c
le

ar
ly

 
d.
 

T
he

 E
N

C
 s

ho
ul

d 
:a

ch
 a

re
a 

fo
r 

w
hi

ch
 a

 
ar

 c
om

pi
la

tio
n 

sc
al

e 
It

 is
 th

is
 s

ca
le

 th
at

 s
ho

ul
d 

w
he

n 
de

ci
di

ng
 i

f d
at

a 
ar

e 
is

pl
ay

ed
 o

ve
rs

ca
le

. 
A

 
al

 i
nd

ex
 o

f t
he

 s
ca

le
 

rie
s 

of
 a

va
ila

bl
e 

da
ta

 

en 
0) 
re 
-o 
a. D

is
pl

ay
 c

at
eg

or
ie

s 
fo

r 
fo

rm
at

io
n 

ar
e 

D
is

pl
ay

 
:a

nd
ar

d 
D

is
pl

ay
, a

nd
 a

ll 
fo

rm
at

io
n.

 

"re 
1) 
s 

i 
en 

X) 

00 

3 
u w 

en 

u 

k* 
_o 

CM O
nl

y 
on

e 
ho

ri
zo

nt
al

 
ho

ul
d 

be
 u

se
d.
 

T
hi

s 

•er 
oo 

i 
00 
O 

CD 
-O 

12 "3 
o 

JS 

o re 
CD 
CD 
3 

CD 
-a 
2 3 
o 

J5 
en 

u z w w
hi

ch
 a

 p
ar

tic
ul

ar
 v

er
ti 

ip
pl

ie
s.

 

-6 
a re 
£ 
CD 
-a 
c 
o 
3 
is 
o 
en 

CD 
JO 

2 
6.

3.
b 

A
bi

lit
y 

to
 u

se
 

:e
rm

ed
ia

te
 s

ca
le

s 
or

 z
oo

m
 i

n 
tw

ee
n 

sc
al

es
. 

D 
TT 

52
 5

.1
 

ha
rt 

in
: 

as
e,
 S

t 
th

er
 in

 

CN 
en 

en , i    en en 

£ 
CN i*    ca 

e2 g 
m^>;g S   ■"•=   «"-3-3   u   re 

« 73  g-iS 4 «§ S "5. 3 .5   g- § 
>ng.i2lTJ?cDreci.cDCDi!:o 
00    enXST3.Sx)    &C3^Ä    ÖD^) 

2 
73 
o (N CN (N IN33 tN re   p 

i-i   ca m en en en   re re >n X! <n   •=   tu 
oo .5 js 00 oo   o CQ   o 00 00 00   T3 XI 00 re T3 en 

CN 



JD 
"re 
o 

CO 

re 

33 

.O 

3 

•3 
s 

.a 
CD 

o 
_    3 

o !2 
00  TJ 

r> a> 
«> ^ 3 s 

o (Tl -1 
CO O <+H u 

^ O ,e o 
u s <u CJ o 0) cv 

re 
4-J 

i 
■a 

"re > 
re o. 

re 
CO re o ,c 

T3 CO (- CO o 
•3 
3 1 O 

S o 
aj 0) t> CO 
00 > 3 > U 
0) 

O 
00 
3 

CO 

8 
C8 > O § 

c 
en 

T3 
3 

o 
N J= c 

fin 
u 

cc -1 l-H U. re 
B £ o 

CO 
O 
.8 o 

c 
CO 
o 
CO 
e 

3    CO 
3   u 

3 £3   CD 

2, ^ •£ 
b < >> 
3  S   & 
O    Z      CO 

C8 

CO   2 
J3    w 

re   re 
«   en 

•3 T3 

o re 
■3 J3 
on o 

re 
-a 
3 

o 
.3 
co 

o" 
2 ^ o re 
o X) 
°= <o 

3 3 re re 

CD 3 
O _ 

J3 ^= 
« O 
>> *■* 
re   co 

&.i 
^.o a>   o 

o   ra 
■4-» 

8 }-; 
3 O 
CD 

J3 (1> 
CD 

H x> 3 

CO 
3 
O 

o> > 
JS X) 
4-> o 
3 
O 3 
CO re 
3 o 
3 
V 

J3 o 
Ü 

4-* re 
.3 re CD 

CO 
3 
CD 

S- a. 43 
fl> 
> •3 O 

re 
CD ,4 
3 S 
CD % 
oo o 
CD -3 

43 « 
.** « 4-H _o 

CD O 
00 -3 

£ .2 

3 £ re c 
« c2 
< .S 

T3 
a> 
t: o 
OH 
OH 
3 

ti_, re 
o -o 
w •£ 
2 s 
co 3 

Ö 1 o   S 
re- 5 
-° -O 
o 3 
re ra 

CO      ff 

"2 & .5 OT 

E ^3 

o 
-O 3 
3 ^ 

bß 2 

re   3 
T3    O 
3  S re   re 

^   3 

>   M 

f- 

HH    3 
CD   .2 
.5 ts 

is 

o 
Pi 

re 

J3 

£ so 
& re C> 

33 CD 
■3 re   on 

s   re 
o —i 

3    3 

CD 
J3 

.3   re 
re u 
CO 

q 
rn 
vo 
(N 
in 
00 

o 

"fa re c> 
0..2P2, 
» S S- re   re o 

IcOÖ 
> <u « 
o « re 
»-t   re   o 
Cu J3    co 

CD  33 

| ° 
.5  "3 

<*     CD 
CD   -a 

bO co 
CM 

3   «   ST)   O 

o   o s- 

O co 

 , re 
T3 i- 

CD 3 

O 

CD 

•3 
CD 
-3 

CD    CD 
3   *- 
.5      OH 

CO      S 

2 £> 
°    3 
r.-   re 

•3  JS 

M t: 
o S 
fe   re 
OH    — 

re   i- 
6 g 
js-8 s.s 

CO       H-> 
C4—I    _,    cd 
0  re — 

§  gLg" 1)   Jo 

C      OH O 

X> i3   ^ 

■sis 

CD 
-3 

co S 
CD -3 
tJ 3 
3 3 
3 
3 .3 

3 
o 
CD 

J3 

o 
x> 
a> 

J3 

3 >. 
r> re 
8 OK 

% 
O ■o 

CO 
•3 

CD re 
T3 
8 ~o re 

«%    3    Q 

3 co 

2 » 
•S -a CO H-J 

OH 
H.   CD 

CO    /^| 
CD  U 
CD 

CD 
O 
8 re 

re 
JO     CO 

M  «    C 
«>    HS    'O 

■3    3    CD 

a .S -a 

'S re § 
■3 S S2 
§»■§  « 

S3- re   re   re 

CD     CD 

£ 

CD    3 

2 S 
CO    *^ 

w  3 
3    C 
3    CD 

*■■ re 

CD    CD 

J3 

.SP " 
Ä 3 

8. .3 
M   re 
cö    8 

cB  Ö H-j     CD 

C   "° 3   T3 
t-    3 
o   re 
co" S 
CD     O 

1-s 
—     ID 

3   S 

3    co 
3 -3 CD    3 
•3    3 

CD 

CD   •£ 
•^   i-> 

2   re 
3 ,£> 
3     H-. 

S  £ CD     3 
co    £2 

^c2 

^    <4-H 

re   o 
~* J3 
t-: 3 
cN    CL 
in   g" 
00   CJ 

CD 
u 
3 re 

"re .S2 
§-« 

CD 
3 
-3 

.. 8 
co CD 
3 fD 
O %   Tt 

•J2 ■£  00 re ^    ' 
•S X) oo 
3 3 O 
re P 

5 -S i2 

1«  _   *i 

re a> 

o        2 
«   § '° 
2 a   re 
8 CD 
3 -O    b> •-    g    Qfl 

«3-3 
3-3    3 -*   «-<   re 

re T3 
so 
.3   c   re 
? c2   g 

eg   .§■§ 

43 re 

S -3 
.§■§■ 
ra   00 

T3 O 
8   u 
a  oo 

"re 
<■> _ _ 

C 3 8 

•-H TS M 

CD     CD 

to °* H—      ..2 W 
u 3 o 
CD   ^' > 
'c? 2 3 
O.H3 



CO     CO 

> 
O 
c 
CD 

x> 
TJ  -3 
3    * 
2   e 

•S .2 

H -o 

CD CD 

&•§ 
TJ C 

8 a 
— CO 

X) "° 
5 to 

•S u 

•a ■£ <U -3 
IS £ 
"3 « 
u o 

13 .hi 
o o 

Q 
a 3 
ro •— 
*^ co 
«J _CD 

J3 "o 

.2 o 

a. 
x 
CD 
co 
CO 

TJ 
CD 

s 
o 

TJ 
CD 
CO 
CO 

X) CO 
t: 
CO 

xs 
TJ o 
3 TJ 
O CD 

ro 
O 

CO to 

f IM 
CD 

CO 60 

< .2 

o 
CD 
a. 
x a 
co 
CO 

TJ 

-2 

co 

•° Sr 
1=3 3 **-< 2   o 

Cu  O 
CD   a 
Q <£ 
U-i     CO 
O   —.' 
CO      CU 

.ts  o 

5.S 

s 
cu 
E 
CD 

_u* 

3 a" 
CD 

CD -*-» 
eft CO 
CD   _C 

CD 
CD 

<4-l 
J3 

o 3 
>> co 
o a> 
CO 
u. Xi 
3 TS 
CJ 3 
CO O 
CD X! 

X3 
H s 
..o o 
—' "S 
c^ 3 
(N o 
V) m 
00 o 

TJ 
s 

■s g? = 
•-  0.-2 
>  2  3 
C     CD   "C 

S  g.lf 
111 

CD     W     CD 

'S   TJ   £ 

0ß 
TJ 
3 
ca 
CO    cd *-•   *-* 
CO     CO 

TJ   TJ 

t   t 
CO    CO 

o   o 

X! 
o 
CO 
o 
u 
Cu, 
Cu 
CO 

CD 
c 
CD 
00 
CO 

Cu 
o 

.5 
fj CO* 

.3 CD 

.a cc 
> J2 

3 
2   ■ .3     CD 
<" 13 

o r3 

So 
•S    M   CD 

* TJ — u 
^' CO 
f- CO 
CN * 
in CD 
tzi x> 

X! 
_C0 

'es 

to ^ 
•a W 

CD CD 
OB X3 
3 *^ 
co a 

o 
cu X> 

> § 

^ > >. 
-3 £    3 
^ X)  X) 
3 co  — 

3 
O 

XJ 
w 
3 
O 
'5 co  -o 
S  c 
C   co 

c2 S 

T3  a 
<D     O 

3   J3 
cr xj 
£  « 
a> '> 

H X) 

r* CD f E 

"° u 

^ 3 
Ö O 
'3 j> 
3 X) 
<D « 

« ^ 

2 I 
t/3 oo 

"O    o 
CD 
b<     CD 

£.§ 
>- > 

C3    O 

^S   to   TJ 
-i»S   g 

cS s 
> .s CD 

CD 

s 
-a 
3 
co 
CO 
to 
TJ 

to 
3 
o 

•S 3 =• 

CD T3 3 
. „ T3 OJ 

i        i 03 i     C/J 

O 
s 
s o 

3 
O 

> 
CD (- 

x> 
X) 
co 

co 
3 
O 

CO 

i 
3 

#i 

en X3 
CD O 

to J2 
TJ 5 
Cu ^ 3 £ 

co  Z O 

E  o ,w £ 
0 -J3  <«-i 3 

«2 to  o g 

3    &  Ö ° 
« E u t« CD   o   <o -S2 

1 U      I I 

P3    s^    C 

fl-s 
s|| -a & E 
4S      TJ 
3    CD    3 
CO    crt    O 

Sä       i3 

* = ^ 
> xi 2 

IM 

S co 
O o 
Ä S J3 33 TJ   ^? 

a "St 
3 3 -^ 
CD CO    « 
CU r-     K U »     I) o o  <-• 
M >-  fe 
CD O    O 

3 >r>-2 
CO CO   j3 
" •&,  Cu 
CD CO     CO 

'S TJ    00 

00 
CN 



CO 
■*—' 

3 
O 

öS 
c 

•o *^H 
T3 X! •3 X) 

CD TJ CO CO a> CO 
0) 

O o o tj to 
eo CO CO 0) CO 
a, O cu a. O. a. 
X a. X X X X 
a> a co co co CO 

CO 3 eo CO en CO 
03 

CO 
CO CO CO CO 

T3 O TJ •a •a T3 
co c ab CO CO co co 
g en g g g J3 

<2 c 'c 
c a a c2 c2 

S-i eo CO ^ h* tH LH 

CO ~^ co co CO eo 
OH < s OH OH OH OH 

■e I 

CO 

Xi 

X3 
Ü en 

Ü o 

co £ 

C 

X. 
■*-» 

S3 

2 
c 

CO 

£ 
eo 
3 

£ 
3 

£ 
o 
CO 

o 
Xi 
CO 

> 2 
O  tfcj CO 

5 

£ co 
to. 

CO 2   M 2   ä S3 a. CO   -; co ~3 

ho
ul

d 
a 

er
. 

2 
o 

4= 
en 

CO    60 

^5 
CD 

XI 
■4-» 
O 
C 

60 

'53 
J3 

Cf-H 
^eo 
H-» 
CO 
en 

en 
C 
O 

%-» 
CO 
bH 

tte
s 

si 
a 

la
y .I' 

'S 
en <D   'S 

2 
0 

2 
2 
"3 
O 

3 

60 

S3 

ä   co Q    3 
J3 
00 

>* 
X) 

X! 
00 

O 
CO 

X> 
V, 
eo 

O 

Xj 

.a « •r: x: C 
CD 

■o 
CO 

•a 
"> 
o 

rt 

en 
CO 

eo CO 

u 

S3 

o 
X3 
en 

CO 

BO   § 
c .£ 

"H3   ^ 
CO     CO 

-22 >, 

O 
2 
W 
co 

CO 

co 

CO 

xj 
en 
CO 

en CO 

te
s 

to
 th

e 
ch

 
ar

t /
 U

se
r u 

a 
'C 

CO 

s 
c 

_o 

3 
00 

a 
o 

o ^ 
T3   J>3 
C5    O 
CO   S 

<u U 
"5b   . 
60^ 

2 £ 

•o 
c 
CO 

X3 o 

O 

c 

0> 

C 
CO 
O. 
n. 
CO 

CM 
o 
CO 

■4—> 

eo 

c2 
co 

OH 

o 

CO 

5 u 
W 

UH 

s. 
CO 

•3 
CO 

CO r/ 
CO    ^~ 
-     en 

^c5> 
w ~£ 
>> co 
i2  > 

CO   w 

c 
CO 

CO 

co 
u- 

CO 

Si 

et-< 

Si 

en 

O. 
en 

T3 

Xj 

S3 
CO 

J3 

u 
co 

J3 
■a 

1 
a 

OH 

C 
O 

'is 
kH 
3 
60 

w 
S3 
O 
0 

§ 3 
i.3 
.5   er dd
 u

se
r 

no
 

le
ct

in
g 

C
h 

.2  o 

.§■§ 

CO    X 

Xj 

8 
O 

CO 
en 
3 
O 

Xj 
o 
£ 
en 
4> 

O 
c 

"3 
eo 
CO 
h* 

CO 
CO 

CO 
CO 

00 

o 
w> 
-o 
c 
CO 

<2 
en 

•a 
CO 

•a 
e 

■2 

*-> 

CO     O 5 5 

CO 

CO 

u 

S 

0 
s 

O 

CO 

CO 

Xj 
S. 
co 

•a 

CO 

2 
'> 
0 
u. 
Ou 

eo 
CO 

eo 
C 

CO 

to 
<s    en U 'S   2 £ 00 > 2 < u Q <3 ^ Q £ 2 

J 
< 
2 

2 o< 
< 

00 00 &0 00 00 

00 00 00 00 00 

< < < < < 
OH o. o. OH OH 

en 
CO "3 

CO 

S 

£3 
CO 
CO 
XI 
en 
CO 

43 
pH-t 

en 
CO 

T3 
CO 
>. 

s. 
ten 

'-B 
co 
XI 

2 7.
2.

c 
N

av
ig

at
or

's
 n

ot
es

 
Id

 b
e 

vi
si

bl
e 

as
 a

 r
es

ul
t 

of
 

c 

o 
en 

CO 

£ 
CO 
tn 

CO 

Xj 
C 
o 

b 
c 
CO 

1 

S3 
O 

•3 
T3 

CO 

CO   ^ 

©    en 

03    ^ 

'S. * 
2 •& 

TJ  fcH 

to .2 
•s xs 

%-* 
CO o 

"3 
a 

T3 
C 
eo 
en 

g 
CO 

< 
■a 

CN 

si 
3 

i 
CO 
eo 

3 
O 
CO 

"Öu 
3 

1 

t: 
o 
2 
co 
(N 

CO 

CO 

£ 

'S. 
a. 

^ § 
e+-H  *^3 

C 

CO 

a 
c 

Si 

a. 
CO 

Q 
60 

CN 

0 
S3 

-a 
S3 
CO 

CO 
Xj 
_c 
TJ 

CO 

2 

X! 
M 

'5 
xs 
"3 
2 

>% 
X) 

T3 
CO 

CO 

d 
0 

'S 
3 
(JO 

S3 
O 
O 

£ 
3 

£ 
.£ 
S 
00 

^  Xi 00 In 

T3 
c 
CO 

u  a. 
CO     CO 

CN S <2 
00 .£ 

CN 
"3 
0 

J3 

'> 
2 

3 tN 

X! 00 00 00 CO CL, CO 00 

CN 



c 
£ 
ü 
o 

e o 
T3 
(D 
on 
cd 

Xi 

Ö 
O 

im 
es 

u 
"es 

Cd 

> 
c 
CO 

l-H 

Q 

e 3 i. o a> © 
-♦* S-H «Ä 
es cd cc 
WD C 

• mm 

> < O 
cs -*» 
£ cd es 
u cd (S 
s (D ej 
o 

CU ** 
^ C/i 

eg -o o 
W Ä £ 
4> > s 

■C <+H >-, •** O c/> 
W3 
C 

Ü 
cd 

-3 
C 

CS 

Cu 

O 
U 
3 

es 
}. 
o 

£ T3 o 
s CD U 
o a> "« 
0> Cu s w s o s o 
es o en 
-3 CD > 
s X) 

o 
-M> 
0) 

O 

OH 

• • >> • • 
▼H CO r< 
X <D X 

-a u E -o 
s s C/> 

s 
a b X3 a 
a e a 
< GD 

cd < 
r< Ö cu 

e c* 
■ td 

T3 
o 

-a 1 
C/3 a, <D C/J 

3 JO 

• 
< 

o • 

oo 

< 
&4 

CU 
X 

o 
eu 

c 

9- c 
CU O 
co w 

■r eo 
? -^ 
CU CO 

£ -° 
o ^ 

1) T3 

3 * 
3 eo 
o .g 

o a. 
u 
CU > 
CO s 
cu 
X 

60 

"a 
CO 

■e 
C3 
X 
a 
cu 
X 

<L> 
60 
CS 
E ti .a  cs 

g-s 

s a 
o   *-■ 
*■'    <4-l 
X o 
£ -a 
S   3 
co    o 

S^ 
E g 

oo x 
Q .ts 
U -a 
w  £ 

3 
C 
cu 
60 

<u > 
ca 
c 
cu 
cu 

cu 

iS "& . 
CO CO 

~ o 

- I 
o c 
>, CU 

c3 & 
cu <u 
o -° 
.e J3 

« .2 
60 a> 
c .S 
'£ .2 

o S •4—» 

s S. 
£% 

co 3 

£Z o 
^ -Ö CN co 

CN a 

< s 
00 « 

T3 
S • 
CO    p 

^ s 
co .5 
cu    ej 

e 
O   co 

g S. 
c2^ 
.S  <" 

> 5   • 
- is   S s » § 

.2   co •= 

11! 
COO 
g   cj  '*- 

■- ■£   >^ 

-.   3 t- 
X-  C   co 
r- CO — 
O   •=   J= 
,„  o< M 

£ ■§ s o- o ■£ 
&'c -3 
&2§ co £ 3 

60  3  ^ 
S o c   *- 
O    60 

■-   c . 

O    3 
E Q 
cu 

(N g 
CN CO 
<N S 

< O 

CN 'S 
in •- 
&0   ? 

CO 

■> 

g 
'3 
S 
cu ;-< 

12 
~3 
o 

4= 
CO 

E? 
*^    co 

■3 
■a 

O 

c2 
,g 

t-H 
cu 

o 
■a 
a 

&• 

CO 

a. 

o    . 

C S 
O   cu 

•C "O 
w    O >o cj3 
tN (N 

cN  e 
< .2 
CN    ü 
<ri   cu 
00  00 

t: 
CO 

J3 
O 

"S 
CO 

t: o 
o, 
S 

c 
c 

_C0 

o, 
cu 
3 
o 

CO   -g 
O    o 

^ s 
Is 
(U   3 

x> ,9 

O *J 
J3 2 
co C 

« Ü 
1 2 
s > i- cu 
CO CO 

■a g 
S o 
co ,}- 

s « 
.S 3 

cu   cu 
N   ^3 

bo 2 

Hi 
(N    « 

< 3 
Kl 00 «s 

CU 
s * 
g CO 
S CU 

.a a 

S S 
"    I— 

^     CJ 

-a _o 

cu -a 

s § 
E S 
co fu 

a. cu 
.22 ^ 
■O "^3 
■w     • 

'S» 1 
e S 
cu ^> 

o   O 
CO     "^ 

O    cu 
"3 -c 
•a 3 
3   g> 
3 .S 

■2"2 
CO  XI 

-0 c 
-3 ca 
13   " 
CU CO 
>  J3 o   *- 
il 
1   . CO 
CN CU 

CN g 

CN N 

cN a. 
>n   tu 
00 -o 

Ü   cu 
•a S 

'> $ 
p    CO 

•-'   ca 

£^ 
is 
-^     CO 

CO .c 
S   « O   cu 

T3 
■a 
co 
c 
CO 

cu 
c 
o 
N 

J3 
60 

co 
3 
cr 
CO 

& 
60 

o 

CO     g 

J3   T3 

■o 2 

c   eu 
O   co 

>>- 
c S 
o  *+-< 

o 

eu 

T3 
cu 

T3 
■O 

CO 

C 
co 
CO 
co 

J3 
eu 

cS 
eu 
u 
eu 

J3 

CU 
J3 

CO 

CO 
S 
O      „ 
«   c 
CO    o 

£ S 
CO   T3 

CO    CS 

co   '^ 

CU 

60 

'S 
Xl 

5  S 
to   " 

o 
CM    2 

b.    cu 

§1 u .- 

eu 
cu 

T3 
cu 

J3 

CO 

cu 

E^ 

_n   co 

o £ 
t 1   CO 

3^ 
CO    o 

■*=>  E 
CU     CO 
a o g  e 
Ä .2 

3    O 

XI 00 
E-i   eu 

X 

Ö    3 

>i  CJ 
CO     o 
CO    O 

« S r- 
^    '^   CO 

'S 
cu 
60 

X' 
Ö   o 
3    3 

T3    O 

-    3 >> co »-* x> 

(D   "rt CC 

X>3^ 

5J   X .g 

E w » 
m ^ 2 
co   b 

o 
eu 

-"1 
rn O   cu 

< .s S 

00 T3    Qu 

O 
en 



£ H ~6 M  a  a 
o  s 

< 

to 

x> 
J 
s 
o 

c 
CJ 

ej 
J3 

60 
c 

-a 
ex 
D 
X> 

CN 
< 
CN 

00 

O 
►J   JD 

is        cs 

211 
o   S 

c u 
en 
ej 
u. 

Oh 
« 

Xj 

c 
T3 <u 
«S 
o 
u 
a. 
en 

e 
CO 

o 

s 
00 

CN 

3 a* 
c 
o 

a 

T3 
CS 

a 
3 

o 

o 
Oh 
<u 

X> 

"2 
3 
O 

X! 

60 
d 

e o 
3 
&* 
3 • 
O "O 
th    cj 

60 "9 e   CJ 
.s   ej 

C 
c 
cj 

3 a 

c"> "H. 
CN £ 

CN T3 
in c 
00 cs 

o 
re u 
CJ 
O. 
O 
o 
60 -o 
CJ 

o 

o 
cs 

o 
X! 

3 
o 
60 

3 
Q 
x> 
co 

^ en 
cs   p 
8    60 
O    JJ 
£ -° •o  c 

II 
JS O. 
O..S2 
en  *u 

•a a> 
00  'S 
Ä t*-1 
D  o 
u t w § 
o O. 
fj -a 

. o 
o< re 

cs  -r 
Ö   .2 
>       ^h 

S3 o 
•s «> 
5 ■£ 
" <*- 
= .£ 
«3  3 
S -o 
•a  c 
-4-1      OJ 

* "I es   S 
xs .S O    so 
a>   <o 
>- X> 
cj 

§ -B 
lO    CS 

co" .2 
-      J-i 

<1 
CN    3 
in   o 
t/3  Xi 

DO     ^ 

CS   T3 

g § 
««2 
i O 

X! 
■*-» 

s 
60 
c 

d o 
'h-J o. o 
1> 

X! 

ej 
c 
cs 

."2 1=. >     «> 
O  "O 

1) 
5S tr*. 

3    & 

R ^ U   d 
W   <u 
— x: 
CN    th 

CN-2 
<^ 

00   w 

— 
Q. 
en 

•3 
T3 
u 
cs 

T3 
d 
cs 

u 
XJ 
d u 

x: 
is 

-a <u 
3 
0) 

XI 

O 
XI 
S 
en 

•a 

s 
"a. 
E 

bo 

o. 
CJ 

•a 

CJ 
60 
d 
cs 

CJ 

d 
3 

•a 

'3 x> 
.3 CN 

CN  ~ CN 
en 'S co 

CN    cj CN < -e < 
CN  .O- CN 
in   S in 

CS 
(1) 

CJ 
t- 
CS en 

T1 d 
OJ o 
60 u 

X) LH 

<1> CS 
t- TJ 

CS 

Pi 
X) 
TT >/l 
s—^ 

XJ XI 
CN CN 

CN CN 
CO co 
CN CN 
< < 

d _o 
3 
CS 
cj 

d o 
'S 
o 
•3 
d 

x) 
VO 

XI 
CN 

CN 
co 
CN 
< 
CN 
in 
00 



00 
oo 
< 

■a ö g 8 CO co j_, .S 
O H> 3 — 
w '5 -ß S 
ri 1 £ xs *"2 3 O *3 
< o x: -c 

xi 
o 
e 
& 
o 
c 

J*i 
c 
D 
/—^ 
u 

vo 

x> 
CN 
CN 

r<"i 
CN 
< 
CN 
m 
oo 

x> 
_eo 

'S > 
fi 
o 

S4—1 
o 

«5      CD 

f_ co 
_CD 

en CO 
u u 
60   co 

-o 
t 
CO 

Xi 
o  — 

3 a 03 
rB    S 

CD  X! 
6 H 

Jä-s 
T3 
B 
03 

co    t- 

IB 
J3   ^ 

b « 
| 8 

5 I Ja 5 
o ■£ 

X>    i-j 
CN   2 
CN  S 
c^o 
«N — 

K1 
00   en 

CN 
m 

£<2 
CD 03 
s o 
'3 " 

o c 

c 
_o 

o 
CD 

„,   2 00 
"3.  rS 00   ^   CN 
co   -a   IT) 
•"> 
03    03 CD 
u.   "O CO 
60   " ^ 
CO    t- CD 

'■3.S  g? 
x   t>   ra 

.s g. » 
£   8   o 
°   fi  'S 

re  Xi 

o ^ 

. t 
j ° 

< §• 
fi, CA 

= < 
co   o    jj 

03 60 

■£•-"0.5 
CD 

B 

s -^ 
CO     CD 

60 o 

J3   03   5 
ei   +-»    S3 

«Is 
g-S e 
.s 3 ~ 
""" ° £ .^ xi  s 

■£ ~ o 

Xj   (_)    03 

•a w 2 
£ ^ 3 
03  o>  o 

03 VO    *-• 

£ «^    • 
£ oo  « 

ü a>   cfl 
-^ Ä IS 

£ § 
2 u X3    r- 
O  *3 

"03 « 
O  T3 
CO     <U 

>>^ 

03 O 

£ "S 
03   E 

Cw     CD 
O    tj 
a>   « 
60 O- 

•a  o3 

T3     03 

° s 
a> xl 

x>   " 
60   V 
C    03 

^J     CO 

£   u 
O    03 

>, s 
'S" >< CO    cj 
•a  e 
03    U 
_, X •^   •«-> 
3    E 
o  o 

XS  ,b 
oo •*- 
— s X)   o 
oo "S 

03 

"° £ 
CN c2 
rn .S 
CN    <D 

Kg 
oo .5 

'S 
o 
CO 

a> 
> 
o 
c 
03 60 

•a 
.&    60 
O..S 
a. T3 
ra    to a> — 

o   JJ 

2 o. 
3 60 

■§£ 

<I> 

1 2 
co  X3 
2 H 
H    . 

it 2 
"S. D 
co    O- 

=3  ° 
» x- 

u  goö 
S tT . 
U CD X> 
co    u,   cs 

x> ö 
S3 .-S 
2   o  in 
60 "O   00 

CN   CN 

i     CD 

►J 2 <o 

a o oi  a 

03   "   -K "O 
"" ^ 2 u 

•a c xi 
§ -S3 "g 
U-     fc^ CO 
03    03 CD 

XI X) T3 

CD 

B 

< 
C 
CD 
O 
CD 

X> 
CO 

X! 
60   > 
o x; 

JJ  « 

»  § 
JJ  X! 

!« 
03 
U     CD 

-a 
c 
03 

O 
o 

o" 
00 

c 
_o 

o 
CD 

00 

CN 

03   S     - 

-:  CD 
—  X! 
"> *1 
>. C5 
03   — 

•^ 2 
"». ä> 
« 2 

-0 § 
S 6 

■J3    O 
t: e 
CD    o 

X) > 
03 
co 

03 
X) 

73 ob 
°  <u 

CD 
TS CO Co   x_^ 

■O  © 
CD   o 

CL.00 co    .. 

'-3 *-* 
« S 
^X! 
T3   ■" 

3    CD 
o s 

XJ    03 

" s 

Ü -a 
tD 
13 « 
O CD 
<« 60 
CD S 

X! <o 

C 

CN S °! 60 
CN    CD 

CN   ~ 
<  E 

en 
00   Ö 

>*   CD 
£ 73 n. u 

CO     CO 

CD   ■£ 

■B g- 
•8=3 
Ö ^ 
-a  c 

P 
cc 2 

2^ 

S c 

CO Q- 

5= o 
cS c 
CD 4-> 

< X) 

Xi 
CN 
CN 
rn 

CN 
< 

CN   CN 
IT)    U-l 
00   00 

c 
T3    C3 

CD x: 
o. ** 
CS    co 
r*     CO 

T3   en 

It 
03  13 

=3 ^ 
•<!    w 

, •    <U 

CD   ,,— 

03    ä 

<D     C 
r"     03 

Cw 
O 

E 
3 
o 
a. 
CD 

S "a. 
^      CO 

XI   T3 

60 

** 3 
co O 
co V-; 
Ü 08 

o3   CD 'E .5 

CD   ^3 

^   B 

S -a -  <" E2 
CD 
ts 
03 
a 
60 
C 

T3    2 

in T3 
—    CD 
■w   3 

■° 2 
1    3 
CN    co 

^"3 
< £ 

cu 
CN fci 
>n   o3 oo  n. 

2 
2 
x: 
cö 5» 
>- 'S 
CD 
C 00 

03 k» 

. co 
B B 
.2 .2 
a, 2 
o 3 

■u 'a 

5 CD 

.S S 
is ° 03 co 

»     03 CO     w 

3 X! 

n   O- 
cS   v 

3   cu 
O   o 
B    C o .2 

o 
CD    co 
S "5 

a 
o 

-a 
CD 

^ 2 
T3  XJ 
—    60 
3    3 
2 § -B    c 

B 
_o 
•4—* 
03 

CD   B 
co    t; 
CD     O 
Jr <*> OH 

O 
CD 
fcl 
o 
o 

-a 
a 
03 

_<D 
3 
"So 

CD 

B3   P 

03   _2 

o a 4-1     C 

C CD 
CD   X) 

E  o 
3 ~ 
B w 

03 2 
X! X! 
xV-is 

<    3 
it " 
"H, CD" 

.2 s 
■a   co 
eo ."2 
a   o 

B    3 
2 « E    CD 
c  X! 
CD     £ 

§X> 
*- B 
CD     O 

*-■  s^ 
c*-i    «S 
o a 
•E xl CO   T3 
a- M 
co    3 
03   •£ 

03 
>, 
CD 
x: 

2  >>- 

Si 
CD N 

cS 't-i 
■S o 
t> XJ 
a E CO CD 

■U 2 
is E 

■° ^ CD T3 
co B 
3 co 

_o Xi 
•^ 60 OJ. 

•*-*    fe 
Ö    3 

eg  x> 

j_   cd 

° -a 
O -B 
°    § 
8 'S 
N    co 
00    U 

O 
03 

CN 
< 
CN 
«n 
00  *ig 

CD    — 
e 2 
2-g u   o 

CO   • — 

E 
3 
B 
co 

X! 
•a 2- 

x>  b 
03     03 

03   -S 

X) 
T3 

CD 
03 
CD 

ol 
CJ 

O 
CO 

3 *a 
x:  a 

£• CD 
R 

CO m 
X) O. 

J X 
B o Cl> 

03 

a 
CD 

CO 

03 

CD 
CD 
k- 

D- 03 

CD 60 
B 

60 
S 

3 
O 
k. 
B 

"3 
S 
CD 

XJ 

CO 
CO 

B 
CD 
CD 

<n 
CO 

<N   'S" 
^n .S3 
00  T3 

CN 



GO 
GO 

< 

3 
O u 
s 
'3 
S 

43 

C 

3 
eo 

es 

o. u 

c o 
a 

CO 

00 
S 

s o 

< 
cN m 
CO 

DO 

T3  «*-   -5 

S g * 
SS.2 

X>    S 
U 
OH 
X 

3   eo o 
o   3   c 

J3    O  — oo    ß  — 
to  <"  »s 

Q -° ft ÜT3   S 

ID 

so S 
•S .1 
.is "3 
§-< 

3  £ o   a 
4=    co 

■| 'S 
**    en 

S     CS 

to    6b 
j>   c 
S   co 
to c 
3 1> 
a> ■£ 

X> 

u c-1 

u 
2 c 
ou.2 
5 « O    s- 

- 9? c ca   o   c 

.c e n 
0) 
en f^H O, 
3 1 es 

X) a> 
ri en ra 
es 3 x: 
CO 

o <2 
X! 

C (U O 
o a. 

X! 
o 

H a. 1> 
t-; a 

S o 
e 

3 o 

< 3 
(N o 

60 
C 
CO 

§* . 
J3 S 60 
co o C 
co S "-g 

g    g    M 
g <° O 
8   Ö  .3 

~     CO     >~ 

2  ^ o 
3»| 
O   g   o 

O    >  Xj 

8 -S «a 
|.2Px> Sco 
u in .a 
2  o   > 
? £ § B 'S o- 
c 2 -° 
§52 
a  ö 3 
c8    o    O 

.s°lf 
2Ei 
a 5 c O-Xj o 
O  H3    o 

OH 
CO 

•3 
GO 
t—i 

Q 
U w 

CU 
X! 

5   O 

^ g 
to    W 

•■§»5 
ca   g 
O    D 

■a o 
ID 

•'S -a 

O    60 
X> T3 

15 
o   J> 

e o 

60 

S > 
o  ^ 

00   X, 

< ^ 
tN g 
00   - es 



Q 

Ü 
Z 

H 
oo 

a. 

s 
CJ 

l-H 

© u 

i- 
JD 
"o 

OS 
O 

o u 

X 

a 
CJ 

c 
CJ 

00 

o 

>> 

t> o 
to £2 

■M 3 o o 
C u 
to O- 
<o ST 
O 1) 

■a -a 

I« 
CJ 

00 

o 
to 

ej 
3 

cj 
J^ 

tO 
•o ^-, 
CJ 
3 

CJ 

CO 
■o 

X 
00 

T3 
CJ 
X 
en 
to 

■a 

CJ 

oo 

s 

i "O 

< to 
fc CO 

C 

■ -a 

!-< CO 
< to 
b to 

60 

O 
c 
CO 
to 
Q 

■a 
c 
3 

«2 
o 
c 
CO 
Is 
Q 

ü - 
T3 

<L> 

< 

T3 
C 
3 a 

■»-» o 
c 

CO 
Q 

T3 
3 
3 

,o 

O 
3 
CO 
to 
Q 

CJ 
u. 
oo 
-a 
cj 
x 

CO 
CO 
-a 

c 
<2 
cj 

13 
S 

o 

S >> 
CO 

00 

to 

<u ej 

00 

CU 
e 
O 

-a 
s 
a 

,CJ 

OS 

H 

fe- 

ll) 
c 

CJ 
to 

o 

CJ 
c 

c 
CO 
X 

3 o 
c o u 
& 

J3 
CO 

T3 
4> 

CJ &. 
CJ 

CO 
eu 

3 
O 

s o o 

X 

3 o 
s 
o 
o 

a. <u 
CJ 

T3 
T3 

CJ 

3 
O 

s o u 
£> 

3 
O 

3 
o 
u 

D< 
cj 
CJ 
-a 
■a 
ej 

CJ 
-O 

,1>   ' 

CJ 
•a 

3 
O 

Xi 
o 

c 
co 

X! 
■*-» 

CJ a, 

o 
x 
S 

o 
CJ 

B 
CO 

XJ 
I- 
CJ a. 
CJ 
CJ 

•a 

3 o 
3 o o 
2> 

ao 
c 

3 
3 o 

ej 
■a 

CO 
00 
c 
•a 
3 

O 
X 

-a 
CJ 
ÖB 

-O 
cj 

60 
3 
CO 
-a 
•o 

CJ 
■*-> 

CO 

3 o 
CJ 
00 
3 
CO -a 

3 
_o 

o s 
X 
o 
to 

o 
CJ 

3 
O 
IH 
CJ 
00 
3 
to 

T3 
I 

C 
O 
3 

O 
X 

CO -a 
"'S 
CJ 

00 
T3 
CJ 

-a 
CJ 
X 

CO 
CJ 
CO 

d—1 
O 

CJ 
■*-» 
CJ 

CJ > 
O 

cj 

CO 
CJ 

o 
o 

CJ > 
CO 

-o 
3 
CO 

CJ 

3 
ej 
fa 
3 
o 



■a 
c 

a 
o 
s 
3 
t3 
Q 

e 

,  -a 

to   es 

"o & 
u c 

'     00 

<    S 
to .2 

o u ■2 
<i> 
00 

1-1 CS 

<C S 
to .2 

o 
o 
o 
Ö 2 

< o 
o 

S D 

Ü 
CD     " 

'"  o 

1 
o 
ja 
JO 

u 
00 00 

o .   « 

_o 
~& 
^. 
c u u 

CO 

c 
£ 

*2 'S 
S   c 
«    o 

s ö 
00 J= 

c 

60 

-a 
c 
CS 

-o 

tu 
60 

c 

60 

3 
J3 

^" u 
O 
-a 

so 
_c 
'S 
o 

CS 

C 

c 
o 

ex 

"o 

oo 
a 

•a 
s 
3 
O u 
00 

00 
c 

3 
t(—I 

00 

-a 

s 
"a, 

c c o o o 5> m W 
tu a> 

.£> J5 

o 
3 00 

tu 
00 
en 

> 
CS 

>. <!) 
o 
3 CS 

o s 
CS c (1> 

o is 
u ,     , 
0) CTt 

X) tu 
T3 

tu 
s 
CO 
c 
tu 
ej 
CS 



CO 
CO 

< 
0- 

CO 
co 
< 

<L> 
a 

o 

a 

a 
*-> 
o 
c 
cd 

ts 
Q 

co 
co 
< 

-o 
c 
3 

cS 
-4-> 
o 
a 

■2 
Q 

T3 a 
«g 
o 
a 

T3 
fi 
3 
,o 

o 
c 
es 
'S 
Q 

c 
U 
ao 

e 

T3 

ao 

o 
T3 

e m 
ui 
es o-. 
1/3 
s 
es 

3 
(D 
00 
es s 

ü 

a 
<u 
60 
es s 
3 
O 

o 

3 
es 
B 

o 

o 

a 

3 
<U 
60 
es 

J3 

i o 
3 

B 
D 
00 
es 

X)   es 

£■3 
$ <2 
3 b 
<t> O 
00 en 
es fa 
3    3 

l-H 
3 

00 
S 

3 
o 
ü 

es 

C/D 

"2 
'3 

< 
W 
co 

D 
B 
O 
N 

3 
O 

3 

00 
3 

00 
3 

CS 

CS 
o 

J3 

o 
X) 
£ 

00 
_B 

3 
O 

o 
5C 

T3 
O 

SS 
<SS 

Q 
-3 

o 
es 

u 
3 
u >-« 

t)—1 
ej 

■s 

3 
O 

oo 
3 
'C 
<D 
> 
3 
1> 
3 
es 

O 
E 

1) 
> 
o 
es 

O 

£ 

B 
O 

es fi 
aß 

B 
O 

ea 

3 
o 

J3 
O 

CJ 

OH 

X)   es 

B u, 
(U O 
00 on 
es j- 

£ § 

O 

O 
B 

<2 
3 

00 

> <i> 
ü C) 

3 
Cl> CS 
3 CS 

<l> el> 
O. u 
a 
CO 
a> 

X> <u 
rn f 
ej o 



T3 T3 •o T3 13 •0 T3 T3 13 
8 a a a a a a 4M1 4>£ 8 a 
3 3 3 3 rü 3 3 0 O 3 3 
a £ a cS c2 c2 c2 2 2 c2 c2 
+j +-» +-* ^-» 4M 4M 4M S s 4M 4M 

o O o o 0 O 0 0 O 
s s oo 00 c e oo 00 00 00 00 oo OO 00 00 00 00 00 00 a 00 00 8 00 00 00 00 00 a 00 00 J J 

a 8 

■S ca oo 00 ca ca 00 oo oo 00 oo 00 oo 00 00 00 00 00 00 C3 00 00 ca 00 00 00 00 00 es 00 00 ca CB 

'S 3 < < 3 ca •< < < < < < < < < < < < < CS < < 'S < < < < < s < < < < S s 
Q Q eu cu Q Q DH cu PL, PL, PU cu Pw PL, PL, PL, PL, cu PL, Q PU PL, Q PU PM PU PU Pu Q PU CU tu tu Q Q 

£5 S 
a a 
£ & •0 o o CJ 

x> 
IM 

XI & 
4M 
IM (0 X3 

co 
ca _o 

-0 
1 

■2 a 
cj 

2 

Sa 

Ö 

o 
IM 

-4-» e 
3 C+M 

c 
ca 

cd 

I 
3 

I 
c 
o 
IM 

X) 

of 
_a 
■4-* 

3 
O 
a 

a 

o »-* 
x> 

a 
o 
IM 

X> 

a 

o 
IM 

XI 

e 

o 
X> 

4-» 
3 
O 
e 
o 
IM 

X) c ÖD 
0) 

0 
ts 
0 

■0 

j£ u 
3 
4M 

CD 

T3 
tu 

X3 
CO 
CS 

T3 

oT 
ao 

5 
T3 
CJ 
*M 

CJ 
ao 

3 
4M 

CJ" 

4= 

1 
CJ 

43 

1 
CJ 

43 

1 
<L> 

43 

1 
Cd 

43 

1 
Cd 

43 

1 
CJ 

43 

1 ca 
ao 

Cd 
ao 

Cd 
60 

cd 
60 

60 ü 4*: 60 o o 4M 4M 4M 4*! M _*" e e e „ a a ix 8 O 0 0 O O O O >. 8 a e e 
ca ca IM ca CS CO IM o IM IM IM )-H IM o ca ca ca T3 T3 CS es 0^ 

0 es _3 ca ca C3 ca ca ca p es es ca ca 

s ca E ca IM ca ca ca ca ca u IM IM IM 

IM IM 

IM IM IM IM IM IM IM IM 3 "O 3 3 T3 X) -o -o -O T3 T3 x> O O O O O <n O 3 3 3 3 3 3 3 ao O O O O 

CO -a 
ca 
o 4? 

X) u 
u 3 u XJ 

O 
o co 

^M* 

a u. a> 
CJ o 

IM 1a e 
ca 

■£ 
o 

Cd SS 

o CM 
4M 

2 
3 
ca 
60 _u _cu E 

.£P '§ "ca 3 
o 
co 

a 00 e 8 i^, o 
co 

_o HJ 
0 _o 

CO ■ a ■ cd — ca O w *4M 
es 

ca T3 a BO ca M CD c 
.a 
*n 
ca 
E 
2 
IM 

a 
2 

o a 
IM 

^M^ 

E 
s c2 

a 
-a 
e 
C8 

O 
a 
ao 

4M 
XJ 
_ap 

M4 
O 
4M 

U-i 

a o 
co 
CJ Cfl 

CJ > o 
cj 

CO 
Cd 

44 
■3 

ü 

Ö 
— "3 
U 
co 

C(M 
O 
4M 
O 

00 

< 
cj 

8 
3 
_3 
3 _a 
(O 
4M 
3 
O 
IM 

CJ 

ta 

2 ap 
2 
IM 
CJ 
ao 
8 
ca 

T3 
CO 

~!M 
ej 

CO 

2 

O 
Cd > 

4M 
ü 

CO 
Cd 
X 
« 
C/f 
Cd 
.8 

8 
O 

ca 
43 

c o 
cö 
O 
c 

co 
ca 
w 
IM 
ca 

ca 
X! 
43 co 
IS 
I-* 

«S 
3 

3 o 
3 
t- 

■*-* 

co 

a _o 
%-» 

CS 

Ü 
0> 

o 
co 
3 
O 
3 

4M 
cd 

vT 
<u 

o 
vT 
ej 
ao 

."2 
x> 

co1 

E 
ca 
-o 

CO* 

cc? 

czT 

E 
ca 

~a 
co' 

CO 
ca 

ca 
sx 
3 

'3 
x> 

cö^ 
a 

o 
■*-» 

O 

co 
<U 

-o 
ca 
o 
cö^ 
60 
a 

Cd 
M 
IM 

iS 

CO 
aa 
8 

a 
T3 e 
MS 

8 
0 

CO 

3 

2 
O 
H 
< 
Ü 
> 
< 

e _o 
3 
ca 
0 
CO 

CO 
<L> 

O 
a 
CO 

\- 

CO 

O 

ts 
ca 

X! 
O 

4M 
3 
O 
IM 

T3 

a 
3 
0. 

IM 

> 
O 

1 

CO 
CJ 
a 

ao 
a 

2 3 
0 
CO 

0 

3 
3 

3 
X) 
E 

>M 
O 
O 
CJ 

O 
O 
ao 
CJ 

T3 
es 
E 
CL 
CO 

0 
.a 

ao 
.a 
*u 
ca 
Cd 

40 

0 
G 
CS 

E 
3 
ClM 

4- 
o 
ca 
IM 

CS 

4M 
4M 
CO 
CS 
O, 

b 
ca 

CO 
Cd 

E 

es 
E 

Cd 
4M 
0 

<2 
1 

Cd 
Cd 

cö 

Cd 

O 

■ 
cd 
cd 

CÖ 

J3 

cd 

cd 
8 
ca 
IM 
u 

44 
ü 
o -a 

S 
co 

6p 
'> 
ca 
a 

'S, 
CO 
a o 
u 

cd 
CO 
3 
ca 
u 

Cd 
CO 

ca 
u 

a 

3 
O 

2 
'3 x> 

2 
3 
XI 

X) 
E >> 
CO 

_a 
ca 
s 

_a 
CS 

E 

T3 
a 
ca 

X! 

e e 
MM 
3M 

co 

3 
O 
CJ 

3 
X5 

E 

3 

_a 
ca 

E 

'C 
ca 
2 3 

4M 

fr 2 
co 

CO 

2 
CO 

> 
ao 

T3 
43 

0 
0 

E 
es 
cd 

40 

O 
CJ 

1 
4M 

co 
ca 
O. 

8 
O 
CJ 
CJ 
co 

4M 
a 
Cd > 
Cd 

*4M 

*CO 
O 
D. 

na 
w > 



TJ T3 T3 ■a 
C y C J^ C c 
3 3 u   .-• M y 

a co c2 co   2 c8 cü ^_, CQ +-* CQ -si ■*-» 4-> 
o 
c 1 

-1 m 
o 
c r/1 '  .S   e 

-1 ■*=   Si 
r/> 00 00 

•    X) 

rf.S 00 
u 
C oo 00 00 oo 00 oo 00 

CO r/i CO oo oo oo O0 00 CO 00 00 oo 00 00 oo 00 
CO <■ <■ CO <f 

b b 2 
< < < <.   co < co 

Q 
CO 

Q 
< < < < < < < 

U b a. U b b b OH b ja b b b b b b b b 

s 
t 

o G 
o 
la 
op 

"> 

CO 

'co 

CO 

CU 

CO 

3 

CT 
CO 

XJ 

'I 
CO 
0> 

>> 
_C0 

"S. 
CO 

•5 

CO 

<u 
M 
CO 

CD 
_3 
3 

l-l c CO 

S3 

_C 
60 
g 
3 

CM 

O "H. 
CO 

c 
M 
<1> 

_g ■M 
c 
<D 

to ■a 
ID 

CO 

■n 

CO 
C3 

XI 
on  ' CO u CJ T3 a "•* 

<D n> «> 
> 
CD 
CO 

CO 
Q. 
CO 

e 
CO "53 

<D 

_3 
"H. 

CO 

n 

2 
"co 

CO 

CO 

X! 

e 

O 
XI 
G   > 
°   o 
^^ 4>   .3 

u 
•M 

c 
o 

s 
CO 
CO 

AS 
CJ 
CO 

5 
_3 

c 
nn fin hi] ri ri "M 00 <i) o. o ^ 00 OJ CL* s rf n r; Cl> 0) >> Cl) e >> >% J3 on O 0/1 >. c .1_J ^ 4^ 
CO m m <u (i) T3 fl) -! CO a> U    M CO m <u CO XI 

CO 

T3 
M 
o o 

1— 

o 
b- 

00 
M 
60 60 X> o ex) OX)   C £ T3 60   ? 00 o > 00 X) 

>- 
< 
_) 
b 
oo 

Q 
W 
5C 
H 

3 
CO 

M 
o 
CO 

CO 

3 
O 

00 
w 
U 

D 
CO 

g 
"o 
o. 
co" 

a 

b1 

O 
G 

CQ 3 
t-H O < "frt ci 

«a o 
■c 
CO 

XI 
o 

60 
C 
CO 

-a ■ 
c 

3 
O 
t- 
<u 
60 
c 

OO 

W 
CO 
CO 
<D 
M 

u 
w — J3 

4-» 
a, 

CM 
o 

-a 
ri 

a> 

e CO 

o 
w u 

> 

e 
'x u< 

co 
CO 

•a 
u 
CO 

3 

o 
G 

«S 
c 

CO 

C 

H 
O 
S o 

CO 
•M 
3 
O 

X> 
CO 

3 
O 

X> 
CO 

H 
H 
D 
O CO 

_C0 

CO 

•o 
CM 
o 

'c 
3 
.£ 
ca 
ax) 
c 
CO 

u 

u 
•o 
c 
CO 

CO 

T3 

CO 

60 
C 

o 
c 
uT 
c 
o 

< 

w 
T3 

-a _g 

*co 
CO 

a. 

4-» 
CJ 
<L> > 
c 
a) 
fc 
3 
O 

O 
CO 

CO 

M 

o 
CO 
I* 

3 
O 

Pi 
< 
Q 

CD 
60 
CO 

£ 
i 
CO 

"1 

-M 
a> 
60 
M 

M 

CO 

T3 
CO 
M 

«5 
60 
M 

■2 
CO 

-o 
CO 

b 
o 
b g 

«8 
.g 

CO 

3 
_o 
'M 

CO > 

.g 
CO 

3 
_o 
'C 

CO > 

P-i 
< 
o 
b z 

M 
CO 

X) 

JD 
"co 
o 
CO 

T3 
C 
3 
O 

x> 

"ea 
CO 

CO 

■e 
CO 

o 
o 
s 

CO 

o 
1 

c 
o 
c 

CO 

CM 

O 

t< 

3 
CO 

o 
CM 

O 

X 

M 

o 
CO 
M 

3 
CJ 

b1 

w 
00 

oo 

T3 
G 
3 
o 
M 
00 

AS 
Ü 
CO 

x> 

M 
a> 

•X3 
M 
o 

XI 

CO 

CO 
CL> 
M 

co 

CO 
cu 
M 
CO 



CO 

PH 

Q 

O 

o 

t/3 
H z 

o u 
H 

«3 

W 
Pi 
Q 
W 
H 
U 
W 
&. 
X 

w 
OS 

Q 
W 
U 
O 
A 
e- 
H 
W 
H 

a z 
H 

3 

in 

H 
Z 
tu 

a 
m 

M.S3 5 
e -o >-. 
'5  "- .S3 
Q..S * 
D  S o 

CU cu 
cu £ 

t/3 0) 
. XS 

S..2 
3 5 CO     Cd 

Ou  > 
CU 

o. 
£ o 
U 

JS 
CO 

£ S 
aj 

e -i cs 
n e. T3 

b T> o a) 
o cj 

«& 
c u 
CD 

<1> CM 
*> cu 

CO      _,     H-1 

IN 
i 

00 

S n   S P 
& U 

T3   f- 
C   «O 

-M  C3 

cu   cu 

CO   "2 
M 
C3 

•o 
C 
CO 

Wra   -UH   ^ 

o .2 

W & 
cu -5 
a, £ 

X)    m 

1B    3 
a,— 
co !3 

£ *  « 
o  u   s 

Q  M  co 

T3 
cu 

■M 
u 
cu 
o. 
X 
cu 

X) 
CO 
c o 
CO 
co 
<i> *- 
CO 
4j 

CO 
(1) 

3 a> 

X 
<l) 

C 

•a £ 
s 
o cH 

J3 (i> 
00 o. 

X 

cu 
K 

CO e c o o 
cu 
3 
o 

■8 
CO 

<LI O 

X 

■3 t3 ^ 

C 

o  c 
=5 O 
.O "Ö 
<M     co 

*j  JM 
'o 

CU Q, 
CJ     CO 

2  S £    3 

jM tl .s 
v 3 Ou e 

CO 

CO 
OH 

s o 
cj 
a 

XI 

co  ob 
■S-s 
?      CO 
(U    3 

.S .£2 

Q  5^ 

.O CV> 
CM co 

1) O a. m 

° fc 

"^ CO 

tN ä 
—_ OH 

H S 

T3 
CD 

O 
CU 
OH 
X 
1) 

co 
CO 

-o 
CD 

T3 

T3 
LH 
CO 

X! 
<M o 
CQ 
O 
ro 
n> > 
CO 

■"■■a 
2   Q. 

cz>  o 

■a 
CU 

o 
CU 
OH 
X 
CU 

S 
3 o 
£ 
CO 

CU 

•s s 
CJ    co 

U.     (U 
CU   JC 

Q .S 

■a 
eg 
u 
cu n. 
x 
CU 

CO 
CO 

■a 
CU 

£- ■£ 

-a 
CU 

OH 
_o 

> 
CU 

T3 
-CD 
O 
CU 
OH 
X 
CU 

CO 
CO 

■a 
CU 

cu 
X! 

C 
cu 
cu 

xj 
<u 
CO 
3 

"3 ^ 
O      OH 

X!   .23 
C/D  13 

6ß 
S 

CU 

O o 
cu   00 u   p 

s 
CO 

CO 

^§ 

cu ^H o 
O    <u 

-a 
a> 

■M 
o 
cu 
OH 
X 
0) 
co 
CO 

T3 
cu 

a 

OH    O 



o 



s 
cj 

E 

3 a" 
CJ 

T3 
cj 
tS o 
o. 
a. 
3 
CO 
i 
3 o 
2 

es 
> 
CO CO 
X ~CJ 
<u ,2 

ä o 

s 
a> 

E 
JZ 
"a. 
OH 
3 

&i§ o 
CJ 
s 

CN 

■ST    o 

Mill 

2 ° 3 •> 
cj ■< 

H o e 

s 

o 
CO 

"a. 
U '•£ 
£.£ Q S 
i-  * 
Bl, 
« S c 
?»2 -a  g. E 
u    g    » 
£2 g 

3 -? 

§ OS- 
'S "S. 
cd T3 
«X  3 

2 £ 
« fe e i> > a. 
O CO 

g^<2 

O     O     co 

-2 ""> "2 
^ ö s 

CO    w C3 

£ s OT 

3-2    8 

s 8 1 
JJ oo  E 
>   M  o 
l_i   .3 
CJ 

•£ 
cj 
cj 

a> ^ i—« 

8 s w 

s 
00 X! 
Ccj 

e 3 
<u 
cj 

1^ 
33  O 

s a, 

3 
eo.2 

cfl   i- 
3 3> 
.3   3 

2 U 
3 ~~ 
2 t. 3 es 
c  J3 
2 u 
3    - 
O 

CJ 
3 

2        1-     CJ 
3 ■- 

CJ   o 

3 E 

!•& ca  'S 

"S.-S 
._      CJ 

33 e 

cj <-> 
■3 u 
2 -3 
3 ~ I   -      • 3 '>   3 

< 3| 

N   u   ft 
. SO £ 

"*     CJ     > 

H $   5 

CJ co 

•£ £ 
Ä to 
-a .3 

3 >- 2 ,o 
-3 «n 

•3 •» CO co 
u r3 

CB w 
.3 *-* 
« CJ 
CJ 00 

■3 3 

k-    cj 
S> -3 

T3 .2 

S-8 o   >^ 
E .3 
CJ    Qu 
Q .52 

T3 

•e 
cd 

o 
CJ 

-3 

12  cfr 

.£3     CJ 
co   > 

2 <o 
~     4-» 

CO   -3 

Q 

CO 

co    cd 

C3 
-3 

^ 00 ,S 

■S |.ö 
CJ 3    ^ 
r- O     o 
<3 U  -. 

3  •£ 

CO ^> 
>- CJ 
60   co 

CO   ^ 

CJ 
-3 C8 

3 _CJ 
>. "c3 
3! <-> 

CO M 

cj ■•-» •3 co 
'S «J l* 
O ^ ■t-j ■±3 

<"i Is 

T3 •a 
CJ (i) 
CJ CJ 
CJ CJ 
3, a. 
X X 
CJ <u 

CO 
CO CO 

■a -a 
CJ CJ 

22   § 
.3 

C   co   *- 
cj   O 

ej 
00 
3 
CO 
ja 

9   >^ 

3    c 
cj   S 

cj  -3 

S   «J 2 "o 
3    cO 

.2 -3 
■*-» *3 
co ~ 

E S 
2 'S 
3 <4-l 
co O 

J3 
O 

CJ     CO 
CJ E 'C jj 

cj co to 

@ « 3 
Z cj cj 

CO .CJ 
o fc 
O ^5 

& CJ 

o S ^4 X! 

cj   fc> 
60   CO 

CO >3 
J3 -3 
u    CJ 
_>.Ä 

"co   3 
U    O 

^ "5? 

2 jg 

^"     CO 
m   cj 

•   co 

"~;   ö     . 
(N|   cj   cj 

^"    u    CO 

t—'      CO      CO 

13 
CJ 

_B 

{5 cj 
.S "M 
co 3 
r; CO 
c u 
co cj 

co    co 
O   cj 

o. 2 
co    c 

ö 13 
O   ^ 

•3 cj 

g M 
■- .s 'S '53 
13 P 
3 ob 
O 3 

o +-> 
^1 3 
■8 2 o E 
E a. 

oo 2 

CJ 

CM CJ 
O 3 

6 2 
O CJ 

CO c 

00 « 
CO ü 

•n CJ 

T3 
m cj 
3 -3 

E ■§ 

CJ 

JZ CJ 
CO cj 
2 e 
C co 

>."°    3 
33 co    cj 

co 3, cj 
CJ '3     »-" 
•a -3   cj 
•g co   co 

3 C ^ 

S T-l      CJ 

<* co  T3 

-i &•« ^: co 

_<:&.£ 
^r co   o 
H =3 Ü 

-a 
CJ 
o 
CJ 
OH 
X 
CJ 

X) 3 
0> 3 
M 

<L> 
J3 3 

CJ '53 
O 

^ 
CJ 
XI 

O. u CJ CO n 
Tt 

Cw X2 
TJ a. T> C> rrt 

3 CJ hi) 
O CJ O 

J2 S   o 
00    w    00 

° 'S M  S 
.3  -3 
°^ 
'S  S § 2 
S    3 
2 § 
3 3 

O     V-     l-c 

3    3-2 
S    3   3 O    3   .C 3 5 

o 
o 

^3 co 3 
^< 

^^ 
3 
O  X) 

I ^ 3 2 
00 X> 
c 33 

U   co 

2 o 
^ 3 
O cO 
CO    CJ 

cj "ja 

"-  d 111 
•<    O    O 



CO 
xl 
ü 

-a 
a re 
+- T3 
is <" j2   OB 
o   g> 
c — 

.2  en 

H .22 

1 §■ 

OB 

<U 

.S    w>  •=! 
SCU 

O 
U     CD 
« ": >%oo 
to a. 

-^ ■*-»      TO 

> 2 
2 -a 

5 S 

_ a 
o  o •a   g 
E JJ 
~ I en o 
>> 6 
05     CU 

je -" 
*J   OB 
s-r a 

x:  .2 T3 

re „ 
.2 S* 
re B 
o o 

00 IO 

re 

5 '£= 
3 .S  o x: 
■^ *J ■♦-* 

o 

o. a. 
re   >, 

0   E   e *> 
—•OB 

en 
0) 
re iJ, 
o o 

•o re 
s 3 
-- a* 
>> a> 

cu 
o ^ 

fr. £ re H-» ■«-» re 
cu 
o a cu cu CU 
C s~ re re re 

o o o o 
L/J o en en en 

a. x 
cu 

O. 
X cu 

T3 
cu 
o 
u 
a. x 
CU 
en re 

-a 
cu 

T3 
cu 
o 
cu 
a, x 
tu 
CO re 

■a 
cu 

re 
o 
CO 

_re 
"H. e 
.22   © 
-^   ?5 

B 

3 >^ 
O re 

•S 8- 
re "O 

<D O 

00 en 

c 
Cl> 
en 
cu 
*H 

a. 
9) 
u o. 

T3 
j= 

3 en 
O B 

14 X! 
en 
en o 
(1) t*H 

ts O 
e a 

•n o 
o 
o o 
U B. 

C T3 
O <1> 

<B    >> 
C _re 

jo   en 
CU  :—, 

C/X) 

re   © 
o. x: 

00    en 

re cu 
"5. 'S 
.22 'Ü 
T3 <U 

XJ en 

-a re 
B is S g 

■CO P. 
•a g- 

co 2 

03 In 

en 

re   c 

.22   S 
-a   2 

» "Ü ra  ST 

g 2 «§ 
E S -a 
O O     eg 

5 ^° "2 
en °    ra 

B -2 
-«    f. 

o 

.2   ^ 
'>    OB 
2 .£ 
w E 

X3    o 

00 
ID 
O 
c re 

eS 

1) 
cu 

00 u a w 

3 

cu 

s 
o 

a 
cu 
E 
cu 

3 
cr cu t- 

T3 
CU 

■e 
o 
B. 
B. 
3 en 
i 
B 
O 
Z 

re 

X) 

re   re 
En    B. 

b   o 

o 
o 
o 
o 

^B    ^L 

&^ 

cu T3 
OB Cw 

t3   O 
a   a. 

PH 2 

cu 
>   2 O  -B 

co .a 
3    O 
o 
CU    P 

X! 
fi 

e 3 £ 
BJ-^ 
o   £ 

Xi  -B 
CU    cu 

cu 
en 
3 
O 
S 
4-* 

„>  -B 
2    OB 

cu 

° S o re 

.22 m' 

a .2 

CU 00    ° 
> OB^ 
cu a  x 

■eiiS 

a ^ 
X!  1 

oo 

fl.SU 
<fcU 

re 

03 'S •° § 
X! S *-> 0> 

CU .B 
a B 
O. CU 
E *- 
O 4> u 5 

< z, 
o 
< 

oo 
00 

OB 
B 

O o cu 
eJ 
cu 
0B re 
o 
> ^ 

rt  00 
0-, 

cd ■*-* 

0Bre<3 

CU 

re   > 
Cu'S 
cu   o   ^ 
"4    ö    B 

oo  e 
p,     B 

Hog 
(N    (3-5 -* I .s 
H 4s  E 

"re J^ 
O B 

O 13 
"^ B re <i> 
,- cu 
rr' u- 

(N    cu 

^.   re 

Ja    B 
o 

re  e   g 

>>   en    a 
s   *;  O 
ago 
22  <» ° 
Q Ü - 

£° ^^ E 
(Noe 

H   > 

O T3 
" — 
CU O 

-o ? 
—«      I 

^ "re 

•° cu 

u B. 
oo 2 
N O   o 
en ""   o 

°   Ji. t3    B 
fS    Ü 
e 2 
.2  B 
.'S   u 

P    B a, (j 

?2 

B 
CO    o 
f   T3 
S3    cu 

'%    § 
cu    B. 

"O    en 
B =5 
5bx> 
B en 
O 3 
~ O 
cu 3 

T3  a 

en    CU 

OH   X) w re 
cu " 
B  S3 
O "re 

a cu 
_       i_;       1> 

73 > o 
*J X! 
B. 

00 
m & tN 
^r X> 
H < 

B 
O 

c2 
B 

re u. 

§ en 

^ C 

E ^ 

oo 
OH 

CN 

00 _ m 

JS oo 
B. OH 

en 

CN 
en 

TD      "H 
fa "O 

T3    cu a a. 3 a. 
oo < 

cu  <N 

-^^ ^—    ■Q    ^ 
re c ^o 
B cu ^N 05    B.D 
>-.    OH Q 

JS < PJ 
Q. « O 
2 N . 

•O  ■?  W 
cu oo O 
en    —   " ' 
re   B 
m   T3 

CU 
>d ,S .ä 

re  ro 

U 

B" 
o 

0) 
u 
3 
re 

HÜ 

o u 
J3 Q 

o 
S T3 

(1) 
OH -a OH 

•o re 
< E 



•a 
v 

■*-» 
o 
CD 
ex 
X 
<u 
CO 
CO 

-a 
CD 

43 
o 
to 
S 
2 "3 
o 

43 
CO 

.2 c 
ex 2 
22 F 

*3 S 
•2-3 co a* 
•a   a> 
e   "- 
CO    o 

55 ■£ 

^. 
CO 

ex 
CO 

•a 
T) en 

m C 
-n CD 

c 
eo 
"lo 

a' 

(I) 3 
43 cr 

CD 

(i) 
^H 

u <1> 
CO ri 
IX 
F 43 
o .3 
U £ 

C/l 
t/i 

< a, 

.ss 
en giS 
>V n O 
CO cxQ 
a. < W 

'-5 
"2 

<N  V 

TS a U 
r en •o  a 

CD    o 
l/j 

CN ef
in

 
di

ti 

VO •a w 
CN a> "2 
"Tf 

CO   <H-. 

H 43  CN 

Ec? 

•a -a 

■H £ 
CO CO 

B en 
■2 33 
CO ^ 

•7-1 <" I' 
03 

3 
CO 

C+H 

43 Ö 
.3 O 

,—. CD 
• ex 

T3 ex 
T3 co 
< s 

T3 
& o 
eo 
ex 
X 
CD 

CO     _ 
a> *3 
Jo   ° 

CO 
co "3 

JD   C 
"eb iS 
60   co 

2  ="  >• 
P    CO    o 

e 
CO 

co 
43 

o 
<L> 
Ou 
CO 

&, 43 CD 

en C CO 
c «> ;>> 

CD m 
CO 
I» 2 CX 
u. a> 

CU 43 T3 

•8 j§" 
U   CX 

J3     CO 

CO     CD 
42      CO 
co    CO 

-o 
B 
CO *-* 
co 
<u 

43 

a fit- 
rrt CD O 
L- CD 
CD 
EX £ CO 

u 43 
EX 

m 4_l O 
vn _« >* 

CS (N CD 
CO 

co 
■* T3 Ui 

H O U 
CO -a 

co 
o 

T3 

g Q 
<*> fcj 

CD 
HH 

co e 
a 0» o > 
o CO 

3 0» 

(l> 1 

s c n 
H c 

s cS 

£^ 
3 £ c cj <3 co o   o -a 

43    - & 
o 8 

co 
CD   C/D 

>   60,0 

8 s w 

T3 
CD 

■*-» 

O 
CD 

x 
CD 
co 
co 

T3 
CD 

O. 
O 

C 
o 
CD > 
O 

F 

3 
O 

43 
co 

3 Jg 

c 
o 
Z . 
- CD 

.S "o 
« 2 

03   .£ 

(5 Z 

CD CD 
T3 X 
o is 
E co 
c c 
o •- 

■JS a 
o '3 
S F 
CD <D 

CD 

■5 t: 

S 's 

co ** 
c 
o 

£ -a 

■: t; 
r-  co 
CN  -g 
Tf    CD 

H £ 

a   _ 

"55 .S« 
EX  co 

CD -*-» 
O 
CD 
OH 
X 
CD 
co 
CO 

•a 
CD 

a O 
CD C) 
O CO 

c •e 
CO 

>>43 o. 
CO 

CO CD 
43 

CO 

•o 
3 
n 

43 43 

43 >-. 43 
CO m 

3 
ex 
CO 

CD 
S 
(1> 

00 -a 43 

3 o . 
43 U 
co -O 
00 2 

.S E 
o "° 3 jj 

"3  " 
o .32 
Eu 

CO 

|4= 

S.9 

CD > 
ro 
cu 

»J 
S 

<l> 

^ <i> 
o T3 
F O 

F 
-a c co o 
c 
3 o 

eü F 

O     S   4= 
EC   ^ 

—*    CD 

.ST CD 
43 C 

CO C^H 
CD     CD 

43 -a 

CO 
43 

CO 

ts 
CO 

43 
o 
CD 

43 

ö    CD 
CO    CD 

*    CD    O 
ex co 

Q,   O    CD 

'ja  e $ 
CO    CO   t. 

»  -3   S 
:   33   ♦*    co 

■a 
c 

43    L. 

•a 
CD 
*J 
CJ 
CD 
ex 
x 
CD 

S .2 
° 'S 
2 2 43 3 
" So 

.5 o 
SO 

"E t: 
2 « 
F -a 

•4-» -— 
3 
O CD 

»     3   •£ -a 3 
•3   3 43    w 

S 
CD CD 

^ 3 

43 « 

60 O 
60Z 
*-  -O 
o a 
<-•    CO 

s «> .2 > 
O    CO 

•^  0-1 

CD 
43    C    jj 

3j-c 5 ^ 1 2 
"So 
o a ^ 
3 -=  -S 
£ « * 

2 43 *" 
43     O    ^ 

■* £  o 
H "co   3 

T3 
CD 

■*-* 

O 
CD 
ex 
x 
CD 

CD CO 
43 CD 

CD W 

•° to 
T3 43 

s ^ O O 
43 « 
co oj 

•3 3 co co 
o ."3 

CO     B 

S w 
43 CD 
"" 60 3 

Hs i5 ■£ 
CD CD 

> & 

E-o-g "O   co CD   4S 

St" '«* co   -^ 
CX  CO 

3 ^   S 

* S   " 
"   43   T3 ■a  o  CD 

—1  33    co 

C« 
o 

2    6043 
•B    3    00 

"S  F I 
>   o  o 
e  ° 7, 
°   43   •£ 

"   <& 

■2 -3 

60   S 
.2  g 
■a o 

2 o 
43    CD 

CD   -O 
-     CD CO    fp    « 

s ^^ 43-exS 
H .22   >, w"° 2 
DSU 
es   u 3 

43   ^ 

M% 
a  CD 

8 £ 
co    O 

CD 
43 

ex 
43 

co T^ 
'S % 
U o 
<i» 43 
co CJ 

rtl u 
00 
■*-• < 
CD 

oa /—^ 
00 

rn 

CN Ö 
■*  00 

E „ CO   T3 
x  a 
CD    CO 

O    CD 
CO "C 

T3     CO 
ex fc 
3 5 

|| 
'35 '5 
o > 
ex co 

o 
F 
CD 

43 

43 

'I 
>>3   a 

.y 43 

c2   . 

to -2 
•3   -3 a ■&       co 

4^     *M      11^      ^» 

it 
co -o 

CD O 
la ex 
3 ex CJ .3" 
O 43 
CO CO 



-o 
«j 
o 
tu 
tx 
X 
ca 

-a 

CO 

«w 

O z 
Q -o 
xt <1> 
ca >-. 
o CO 

.a 
"33 CO 
OO XI 

p-s 

« u 

•3 2 

•S e 
O ".5 

XJ ~_l 

<?■ u 

5, >-> 
os   JD 

S    «> 1-1 -a 
.  o 

u & 

6.i 

3 

c 2 o  c 

■■3  O  "° 

«  b a 

ca 
u 
CO 

m CO 
CO M 

.C O 
CO 

-a 
o 
o 
<a a, x 
a) 
CO 
CO 

"O u 

«a 

Ü -P 

2   2 
a. o 

a, 3 
to    CO 
•3 «a 

CO 
X> 
s 
co 

& «> 

CO 

=3 ^ Z 

<* .. «a 
. /—,   Cd 
H ci xi C  XI 

rfe t« 
Ci^ XI 
O &} 
m "2 
_; 3 
O co 

e ffi 

.2 8 

8 | 
00 S 
OB o 

00 

3 °-i 
CO v~' 

M-g 

"E * O <u 

I§ 
3 ea 
<L) Ö 
3 OO 
O *J 

rV 3 
« ea 
<N OX) 

43 

2   >» 
O     CO 
j= .a 

ca 

o CO 
O-, -a 
co   aj 

:&•§ 
43 &, 
00    3 

X 
ca 

ca   co 

O o 
J- «4-1 

■3 s 
CO CO 
«-> 33 
OS S 

CO     ™ 
43   *J 
o §3 

O 

E 
XI 

OS 

£ "& 
XI     OS 

3    C 

=   C 
cj   o 
'&   ca 

II 
ca 

N B 
«*J   OS 
■^"   ca 

J3 

C/3 

a. 
x 
ca 

ca 

XS co ca .S3 
► xi •*-> 

co co 
O J3 

= &i2 ^ 
« «   s t* 
ca >-   u « co xs   os <o 

ca 
J3    « 

^t 'S 
co ^3 

3 ^> 
>% "« 

32   «a 
CO     M 

.a -a 
'S   <u I "° 
o ^ 

<i 
"l    co 

O.   H    — 

XI 
ca 

-t-> 
o 
ca 
B. 
X 
ca 
CO 
CO 

XI 
ca 

OS 
to 

>> CO 
53 CU 

CO    s- 
.a D, 
co J5    =>, 
c   os   C? 
S e   re 

CO >    3 

• S2 -o 

i2 'S 
a. «a 
os cC 

Q B 

o 

ca 

XI 
ca 
o 
ca 
a, 
x 
ca 

00   CO 

co Ä 
J3  — 
u   ca 

"3   C a ° 
Sea 

o co 

3 * 

^     CO 

<^  s 
m   «a 

t-   co 
o   ca 
CO      CO 

os S i° s tn TO 

U «« 

^.^ • 
JlP os S 
~ -_ ca 

co O-, ca 
O -3 >- S 43 ca 
*g CO co 

§ O ° 
S fl I) 

ef OS   XJ s C3 U 
■* X) Q 

^ CO^^S 

£X  S 
.£2   O 

H  X3 «J3 

3 
o 

J3 
os 

C 
ca 
CO 
O 

•C — ca xi 
-^ «> 
&• >^ 

S  « 
J   X) 

S 
_o 
ta ca 
00 

OS 
CO 
ca 
s 
CO 

00 

CO 

ca   oo 
>^ O 

o 
X) 

> 

co 
4—l      ^» 

ca   oß 
>-. O 

1^ 
ca   M 

H > 

*« 3 
O co 
co ca 
«u ^ 

2   u -i -—   >   , 
<   o j 
in ^>» 

^     CO 

H   S 

w 

CO 

X> 

O 
X> 

. s 
00     >-> 
00  00 

a, 

•a Q 

oo'Q 
Q § 
O  3 

a 2 

<*> ~ 
et -S « H < oo 

XI 
ca 

■e 
o 
o, 
o. 
3 

O 
3 
oc 
c 

X) 
& 
3 

u 
z 
Q 

XI 
ca 

o a. a. 

o 
3 
00 

_c 

XI 
O. 
3 

u 
z 
Q 

42 43 
CO CO 

CO CO > > 
CO CO 
CO CO 
CO CO 

X) XI 

XI 

00   ;2 
00     g- 
CU   §/ 
co    M 

§B 
Qca 

O   S 
Q 2 
"* S> 
rn a 

H < 

■IS 

a s 
(4   co 

CO 
XI 
o. 
3 
O 

ox) 2 
c c 
'S o 

CO ä 

os 
St 
Q 43 
<n < 
en    . . 
■* p 

XJ 
ca 
> 

&.   o 
CO    O 

XI 
_   o 
t3   43 
ca 

43 

00 ca 

CO 
XI 
a, 
3 
O 

Z 

00 

SI) 
O 
J 
HJ 
B 

X) 
a, 
D 
U 

§. 
vo ' 
en   ' 
•* ( 
H < 



•a 
u 
•c o ft ft 
s 
CO 

■*-* 

o 
a 
M 
c 

ft 
3 

o z 
Q 

XI 

'3 > 
cd 

co 
T3 

a 
~o 
a. 
3 
o 

< ft 

CO 

2 Q 

< ts 
>0    c3 

1>    <H      Hi 

ro CD 

CO 
. -3 

a. 
3 

co 
Xi 
cj 

T3 
CD 
t: o 
a, ft T3 
3 
CO 

0) 
O 
(1) 

O a. 
8 X 
bfl CD 

8 CO 
CO 

co ■n 
"3 (i) ft 
3 

u c2 
* J-H 

p CU 

60 o 

TJ 
<1> 
IM 

CO 
<l) 

-o 
CD 
-3 

>* en 
ex s 
CO _o 

12 "3 o ,9, 
oo .is 

CD- o 
o 

J3 X! 
CO o 
CO > CO 

CO co JC 
CO U X> * 
CO £ 

(i) 
_> u 

CO 

CO .3 c X> 
CD 3 _o 

a) 
CD en CO 

to 
T3 
a, 
3 

S 3 
60 

8 

o 
CQ 

O a o Cl> 

£ o u -3 

•a.    60 

O   "o r c 
a>   _, > 
m    5 r 
3 .2 &< s. -5 e< 
^  2 > 

•2  £    - 
<  cP, 3    U 

r-Ta «I  S3 
-   .' 4>    S 

°i    S3 to    3 
m   a. "3   d 

■s co- 
il o- 33    co 

£ ^  S3 
8.2 E « _.  o 
»2 u 

.S 2« 
~ _e _2 

f ö I 
S * 2 
§>Js.a 
-2    O    3 W 

£ o 
CO 
60   „ 

.S   cN 
CO 
D in 
m © 

^00 

*  ft 
m   =2 
.*:   3 

T3 
0) 
u 
CD ft 
X u 
CO 
CO 

•3 

3 o 
ft 
CO 

1> 
X! 
■*-» 

"3 
3 
3 
O 
CO 

CO     >* 
h co 
3 -^ 
O    ft 

> "3 

3 

3 O 
CO ** 

a> ft 
opx 
3 co co e 

£ o 
-3 S 
00 o 
--, * 

Tf CO 
111 U 

T3 
1) 
o 
1) 
ft 
X 
CD 

T3 2 
S 3 co © 
CD 43 
M  «« 
S c 
S .2 
2 co 

5 J 
6 .£ 
.£ s° 
o _ 
ft co 

< JO 

"     CD 
CD  a. 

CD    co 

S     CO    -. r-   en   si CD 

60 ^ 

o  S3 

30 

00  e3 

CO 

co   3 
CD     O 
ft \3 
ft co co   e 

CD 

8 
CO 

CD   Q- 

*3    CD    g 
c   3   ° 
O     CD     S 

"CO   U 
"        CD 

ftS 
„ -a 

c is 
.2 § 
.ts XI 

S5   >» O    CD 
ft AS 

£ T3 
CD 

.V 'co 
m CD 

s T3 

CD 
ÖJ3X1 
8 

to CD 

CD 3 
D3 W 

-3    * 

2? £ 
co    O 
3  lb 

3 

CO     CD 

3 
_S 

3 
O 
U 
(N 
06    co 

«a« 
•§■8 

CD 
T3 

3 
5b 
3 _o 
CD 

T3 
5 

3   -  V 

-a 
CD 

■*-» 
CJ 
CD ft 
X. 
CD 

CO 
CO 

-a 
CD 

CD   ^~ 
3   tL, 

CO 
raws 
u   u   a 

_   ft CD 
CO 

g    CO^^ >  iS    n 
O    &,<*- 
£ .S3 -3 
«3 "O  u 
«   » ^ o   «   « 
<-•    CO    ra 

(N D3   J) 
fe  <-. 'S 

a.2 
CD     > 

CD 

00 ft 
3 
CD 
CD 

U 

g 
CD > 
o 
£ 

I* 
1-2 

• s en n 

H .5 

CO ft 
o 
3 
CD 

CO 

o CO   «   u 

£ o 

•if 
>n Z 
rn Q 

00 ft 
6fl 
3 
'£ 
O 

AS 
o 

cd 
-3 
co 
CD 

Q 

H  V5 

T3 
CD 

o 
CD ft 
X 
CD 
co 
CO 

T3 
CD 

co 
0 3 

crt 

£ 
0 

co 
O ft 

3 
co CO 

-3 ft 
3 
O CO 

3 CD 
CO JS 

Fi CD 
CD CO 
CO -0 >% ft 

00 3 

CD 
U 

CJ 

CD 
O 

CD 
O 

Cw 
u. 
CD 

C4—( 

CD 
■♦-» 

3 

CD 

JS 

8 w CD 

c+-< 
O 

CD 
•3 
rtl 

.3 £ 
CD     O 
on -a CD 

CO 

3 

£ 
<D 

CD CD CD 0 3 

CD 
CJ 

-3 

CD 
CO 

3 
3 
CD 

F 
3 
's 8 

O 
CJ 

-3 
3 

■ ■ ' kH 0 O 8 CO 
3 O AS O 3 8 fin 0 O AS 
CD r" CD •M O 

£ 3 
O '2 

0 
CD 
CO T3 

CD 

os! "co 
O 

0 

CD 
AS 

CJ 
8 
CD 

CO 

CD 
•0 

CO °r d 
CD 

00 
O ft 

CD   _B U CU 

Q ^2 
+3   w 

8  X> 

ft* 

T3 
CD 
CO 
CO 

X> 
3 
.2  a 

CO S.3    3 
CO    *^ 

CO ° 

0 3 

ot 
— .3 
o en 
~": a 
rn ^ 
■<0- CO 

H xl 

o ft 
a 
? 
o 
3 

AS 

■3    co 
CO     CO 

■3 — 
ft 8 
3    O 



T3 
CU 

ü 
CU 
o. 
X 
CU 

■a 
CU 

to 
a) 
s 
cu 
60 
CU 

2 
o 
co    >» 

«    & 
•r;   a> 

CO 
cu cu 

<U    0) cn 
U     rr W 

,BJ    * J) 

b 60 
<L) .5 "~- 

3 
3 o 
3 .^ «> o 
£ cu 

Crf 
o T) i> CO 

CU 
V) u 

o 
-a 
s 
Is  c° >   o 
60 C 
5   3 

'S -0 

•si: o   CL. 
a>   &• 

erf < 

"O  T3 

.i3  T3 
3 
cr 
CU 

> 
o 

£ F 

W5 

2 x 

'S   3 2  o 
CU   +3 

.2 13 

<§ 
2 s 

^    > 
**    O 

H   a. 

o 

o 

s 
o 

*     CU 
5 &o 

CO 

c TO 

3*< 

cu 
e ( 

T5 
0) 
*J 
O 
cu 
a. 
x 
CU 
co 
CO 

"3 
CU 

T3 

ca1"2 

.52 T3 
-a  s 

a, cs 

3 
co ; 
C 
a> 
CU 

< 
2 
o 
Drf 
< 

s 
c m 

m OH 

W 1> 
VJ 3 
<" O 

K erf 
cu ~- 
•t ■<J- 

■* ■<*• 

H H 

00 
cu 

o 
a, 
;»> 
C8 

s 
'o   _ a, co 
>> o 
c0  _c 

<   o 

o 
a. 

cu 
JS 

a. 
X 
u 
CO 
CO 

T3 cu 

o 
a. 

•5 
a> 

JC 

H 

co 
T3 
co 

■S • 

s > 
o OT 

I § 
§ &, 
<u -a 

J3 3 ■±3 CO 

£ c 
o o 

<£° 

n. o 

* •£ 
<  a, 

o 
CO 

-*  3 

Z* 

o. 
X 
cu 
co 
CO 

T3 
CO 

^    co 

O 
a. 
CO 

H 

.  o S 

g s ^ o> I- s_ 

CO     CJ   s 
&     <D     O 

5 S "§ 
S   o   3 
S A .2 
^ "    .ts 
3  "cr*  en 

O 
a> 
>   en 

c/3 
t     •"     > O   a)   > 

.S  u 

O  'S    tu 

^3   - 
%    §"S 
2  «2 
-  o  * 

CO 

3 co 

o Q 
-3 Z 
co C 

■4-» „ 

CO     <L> 

«     & 
60   fa 

O    3" 
0) 

co    , 

C 
CO 
.3 
o 

CD 
a. 
CO 

CL,    ■ 

3 
o 
o 
a> 

UH a, 

■a   y =s   u 

a. 
cu 
CO 
CO 
a) 
3 

s 
3 
U.     -4-* 

_     60 
cu CO 

CO _ ^ 
3 i- 

% -3 
CO _- 
u, T3 

T3 D 

•O 3 
■O « 

M '3 
60 g 
d> 3 

—" CO        ■ 

O ^  .fa 

CO 

3 

g    3 

T3 

3 

§5* - CU 

o  i> 
co  ^ 

O    4) 

Sä 

cu 
o 
CO 
cu 
co 

u 
CO 

JO 

o 
a. 
CO 

CD 

ö3 
Q 
ro 

d> o 
CO a 
CO 

>> 
'S 
-a 

B 

.fa o 
co •- 
3 co 
U 60 

Sr > r> co 

'S •£ CO     -i-^ 

—     CJ 

3  T3 
3 
CO 

6 
S 
o 

3 

1) CO 

3 £ 
9 'C 

'o 

>>    CJ 
S > 

S   o 
3   *; 
O  J3 

U .SP 
_t    CO    cö 

■   3   c 

rt  -5    00 
r w      CO 
E—    3    £0 

X 

CO 

-a 

-a 
cu 
CO 
UH 
CU > 
CU 

T3 
CU 

o 
ej 
a, 
X 
D 
CO 
CO 

■a 
CU 

cu 

2 S 
3 co 
O J3 

J3 .2 
co 3 

«       faß 
S 3 
3 'S 
O    co 

Pi  ^ 

CO 
■-i u 

CO &o cu — 
g. § 
3- fa CO O 

1> 
3 a 
s 3 1- o 
CO >- 
M o 
" S » S 

'S -a 
o « 
>> ra 

«5 .S 
& CU 

3 SJ 
O CO 
cu is 

3 
O 

CO 

£ 

O 05 
"'S u 
co co 

.SP s 
> > 
co cu 
2 erf 

-a 
3 
CO 

£■  . 
CO     w 

•is 

g « JO   T3 

CU     O 
a. u 

^J      CO 

0) 
> 
<l) 

Crf 
m 3 
■ ' O 
^r O. 
■* 

>> 
ro 

H 15 

C<-< 
o 

CO 

-a 

3      . 
CU     to 

2  g 
<<    CD 

-t-> 
C3 

-*. E 
"* ä 
H lo 

3 
a- cu 
LH 

-a 

■c o 
o, 
a, 
3 
CO 
I 
3 
O 

2 

60 
3 

J2 
o 
cu 

J3 
U 



-a 
<u 
o co 
a. 
X 
CO 

•a 
3 
o 
CO 
co 
fa 
o 
o 

"2 
"3 
o 
3 

fr.2 TO    '^ 
"a. ° 

CO   ,2 
~   u 
-J   co 

O 
o 
x: 
U 

F- U 60 c 
+-4 c <l> 
3 Ü CO 

e 
a) CO »- 

3 

"O 
(1) 

f= fc- 
o 
co 

00 

3 

eo 
■a 

CO 
oo 

o 
U xj 

-a 
u 
OO 
CO 

x> 

8 I 
Ö 2 

■w   < 
XI 

3 

CO 
X> 
T3 
3 
es 

.3 

IS 

o 
XI 

XI 

s 
a> 

XI 
•5 

"O    cö 
CO     CO 

XI    o 
00   CO 

l| 
XI    CO 

O 
E 

T3 

«a g 
00   p s  c 

'■3 _3> 

§| 

5'S 
CO   .3 >  a. 
c3    en 

<L> 
CL 

< 
tN 

O 
o 
s 
co 
1) 
LH 
CJ 

" & r-<      TO 

CO     O 

I § •g - 
2  § 

S  oo 

°:§ 
2  o 

•o  <° 
2-x1 

JS *■• 
co    £3 
o  « 

X!  £ 

CO _   CO 
00    O- D 

.    CO 
CO   "O 

"§.a 
s.« 

s 
s 
4) 

"o E 
^ 22 
U .3. 
cj 3 
CL CX 
X    CO 
CO      l* 
co   « 

TJ   *^ 
2 >-* 
3 CO 
C   > 
O    CO t: z 
CO   o 

PH XI 

co 
X! 
■*-» 

O 
60 
c 
B <s 
u   co 
CO    t- 

CO      B, 

is-s 
ö 2 

■° s 

c _ 
£  o 
h   CO 
g CO 
^  2- 

£3   co 
co — 

■si 
co r. 
Met! 
3 CO 

■-« (-t 
"O   T3      . 

§-<" S 
O    CU 0) 
co   •-• I- 
^ XI CJ 
p^    CO      CO 

"C   CO   CO 

O £ $ 

o 
a. 
CO 
M 
S 
'£ 
e 
3 
O 

O    CO 

3     CO 

P<2 

60 
g 

■3 
a 
3 
O 

XI 
.£P 
XI 
60 

s ^ 
■* «^ 

c—I   en 

E 
3 
o * 
•" c 
i; °3 
2 A « r 
5 a> 
2- « O co 
^ 00 
O co 
S 60     ■ 

< .S £ _ "3  & 
en 3 ^ 
•<* o  e 
■"■ fe  > 
H O   60 

3 
co 
s 
co 

3 
T 
co 
u. 

•O 
CO 

■e 
o 
& 
a. 
3 
co 
i 
3 
O 
Z 

u <l> 
3 (i) XI 

X CO ■*-* 

co 
Xj 

3 
O o 

CO 
3 
in 

co 
O 

XI 

3 
co 

XI 

2 c2 CO 
m 

co 
X! 

CO 

C3 ^ CO 

O 
3 

C8 "3 
CO 
u 
3 

T3 
tco 

■*-* o 
CO 

O O 
■4-» E o 

3 
O 

XI 
-4-» 

CO 

Q 3 3 & 
3 
O -a 

fr u 
■4-» Ä 3 iX 

b £ X) 
co 
CO 

O o XI 
CO 

3 
cT 
CO 
u 

T3 
CO 
t: 
o 
D. 
IX 
3 
co ■ 
3 
O 

3 
co 

0 Jä 

1 "°  J= 
eo .g   ■* CL 
»-^      r« CO 

O  T3 ° 
^ S "° <   3 eo 
^    O w 

M   w 5 

H   T3 u 

vo t: 

en  <-> 
On CO 
CO   'S 

O   co 
3 "E, 
o "> 
U  T3 

c2 73 
a   o 

3 s 
TT    O 
"* 3 
H < 

,co 

eo 
1 
Q. 
O 
u< 
CL 
o. 
CO 

2 CO 
•3 >-! 
♦^ 3 
60 O 
.S   3 
w    O 
3 O 

Xi A 
co CO 

CO CO > > 
C3 CO 
co CO 
CO CO 

T3 •o •*-> 
CO 
CO OJ 

eo (1) 
CO CO 

■o T> 
CL o. 
3 3 
O O 
Z % 

00 

60 
O 
J 
co 

■cO •n 
CL 
D 
U 

S. 
un i 
>* ' 

co 
■4—' 

CO 

"°   T3 
60   CO 
2.  o 
>>£ 
•3  « 
.a co* 

</-!     co 

H -5 

CO 

-a 
ID 

CJ 

cw CO 
co CO 

„ T5 
CO n co 3 
CO ■e »-( m 

jO XI 
CJ 

X) 3 
CO <1> 

'3 > 
E 
co 

co 3 a" 
CO 

-a 
T3 

CO OJ 
co -c 
eo o a, 
CO a, 

•o 3 
CL CO 

3 3 
o O 
Z Z 

60 
O 

2 
> 
o 

2 IS 
< CL 

.• CO 
t X! 

H o 

o -a 
*« u 
3 ö 
C c 

co iS 
3 o- 

<L) cfa 

CO 
o 
CO 
a. 
x 
CO 
CO 
CO 

-a 
CJ 

3     . 

£ I0 

■?1 60 3 
•S  S 

60   g 

CJ ci3 
XI 

■S I 
CO    oo 

T3   ^ 
3   S 

cvo -S 

o 
E 
CO 
-a 
.g 
3 

2 s 
co O s \n 
CO CO o> 
1 -a 

^ co 
^t- co 
~ CO 
■* <-> 

H eo 

3 
eo 

■O 

'3 
CO 

60 
g 

■3 
3 
3 
O 
t-4 a 

VÖ 

o 
3 
3 . 
ej -a 

XI CO 

-O & P 3 
g CJ 

^ eo 

* § 
£3 
e "o 
P-. &0 
tL, CU 

O O 

3 
o 

3 
60 

CO    cö 

11 
■5 o 

D 2 

3 
3 
co 
<0   00 

rn 

* ° 
■*+ co 
~ CO 

H 2 



s 
CJ CJ 
3 x 
3 (4-1 

8 o 
73 <<~> 

-  c 
3     <U 

—     CL 
o- 

cj ■< 

CO 
-O 
c 
co 

co 
<u 
o 
s 
CO 

00   o 

CO 
a 
cj 

X! 

r.^ X! 
l-H 

3 
O 

GO 
CO 

s D. 
o X! u en 

— cj 

< xj 

3 
O 
CJ 
s m 
ID 
o 
t/i 

£ 
u 
a; 
X 

O 
^r 
VO on 
■* £ 
■<=r CO 
H cd 

Xj    en 
■M    CJ 
.—  X 

M   oo 

is,; 
S< cj 

73     ^ •— Sou 

O  S  X3 
X   O,  ■» 

OO      CJ      >- 
oo  T3    O 
fe    i.    u 
5    3    3 
° 2 S 
Sec 
Poo o   o O 

co .,_, 
•a «> 
3 " cd O 

£ cd 
o J. 
3 < 

3 ^ 
cj o 
oo O 

•a 
a> 
u 
CJ 
a 
x 
CJ 

00 
CO 

T3 
cj 

s 

T3 
V 
O 
CJ a. x 
CJ 

oo 
CO 

"O 
cj 

oo     <"   -- 
s? >> -e 5 •*> 5 

CO 
0) u 

cd S3 

-1 * 
"2 -5 -c ß  ^ oo 3  .. 5 
5^5 

"2 
'5 
> 
< 
00 
3 

(L> 
o. 
o 
is <u 

3 
— .S •- 
£ IS £ 

12 

© 

rt   CO 

O 73 

^ 'S cd J> &o 73 

x> 
71 
3 o 

X! 
OO 
en >> 
CO 

cj 71 > 11 o if 
<l> tx 
oo 
D   73 

60 

"5 
cj 

>>x! 
_cd O 
OH    CO 

CJ  T3 

D£2 
73   Q 
73   O 
< w 

^£> 

CO 
o- 

7-1    /—N 

73   — 

«  c3 

s.S. 
CO 3 

Si oo   | 

H •£ 

<o "to 
X   - 

O 
o S o 

C  73    O 

•<§ a » 

I IS 3  •€    X 
"-;  >  i> 
o  &>w 
,        CO     OO 

S?   °- -K >. "2   O 
«   73   Z 

3 
O" 
u 
b- 

T3 
CJ 

•e 
o 
&. 
&. 
3 
oo 
i 
3 
O 

•o 
3 

in   =s 
Si TO    -T" 
(U    ■*-* 
a. ■? 
O   cj 

o —' 
&   of 

3    O 
co -3 
CN    U 

°° 'S 6 
3     CD 

T^ c e 
. CJ     CO 

•ä o e 
o h. r1 

73    5 00 
5J    U, IS 

o   ^ S «a, o 
73   ^ O 
ja   60 *- 
x .S J2 
« ^ -s •—   co cd 

Q« 3 
<Z  X! oo 5  •- 3 

3 
.2 
13 
oo 
cd 

X) 
_co 

'3 
> 
CJ     CJ 
X   > 
■*—»      *-H 

X    o 

££ 
2 Ü 

(1) 
X C/l 
r> 0- 

O 
Q. CJ 
X X 
oo 

>-. 
X! X) 
■*-» ri 
CJ > > o 
F= oo 

73 
3 n 

-! ■*-» 

O 
X o 
&0 a. 

3 
o 

s s 
t. CL, 
g 1) 
CJ ~ 
o -*-* 
CJ CJ 

g co a 
^ I-,    o 

81» s a, a 
«S3 

rR o   o 
U o co 

oo 

o  Ä 
73   >^ 

CO   S 
CJ     CO 

5 s 
co   p 

■g* 
S  o 

73 
cj 
-t^ 
ü 
CJ 
Q. 
X 
u 
oo 
CO 

T3 
CJ 

73 
CJ 

o 
CJ 
B. 
X 
CJ 

OO 
CO 

•a 
CJ 

cd 
3 
ex 

t: 
co 

XI u 
2 & 
CJ     CO 

co C 

CO 

•a d 

* § 'S 2 *° 
'"** CJ 

CO Ct_i 

E ° 
£ oo 

.O 73 
^4-1 JS 
8 cj 

^  O.S 

- 5 a- 

o 

ts _• 
c S oo .o 
CO    *4_) 

- c2 
^3 oo  .3 

A) > 
-1 cd 
a" /, 3 
<i» O 

B, b 
oo CJ 
oo 
CJ 
1- 

CH 
3 
3 

cd 
> 

CJ o 
H 

CJ 
CO 3 
CJ 00 u. (0 

cd 
CJ 

CO s 

co  S 

3 S 
O X! .3    oo 

Is 
cd cd 

<^ cj 

U    D- 

I0 
I?? 

"*      OH 

H < 

CJ S 

J—t crt 

3°<e o 

~— ^ cu 
&.S2 

•^H »M OQ 
73   cd ß 
<4_|      > * o   u g 
H2   3 cj 

£3" co g CO     — "* u E  3 

00 



P
er

fo
rm

ed
 a

s 
ex

pe
ct

ed
; 

ho
w

ev
er

, 
so

m
et

im
es

 i
t s

ee
m

s 
th

at
 th

e 
sh

ip
s 

co
m

e 
aw

fu
lly

 c
lo

se
 

be
fo

re
 a

n 
al

ar
m

 i
s 

gi
ve

n.
 

C
an

 o
nl

y 
si

m
ul

at
e 

us
in

g 
th

e 
de

m
o 

m
od

e 
w

ith
 A

R
PA

 tu
rn

ed
 

on
. 

A
n 

al
ar

m
 s

ho
ul

d 
be

 g
iv

en
 i

f t
he

 
si

m
ul

at
ed

 s
hi

p 
is
 i

n 
th

e 
pa

th
 o

f 
ow

n 
sh

ip
. 

W
hi

le
 r

un
ni

ng
 in

 d
em

o 
m

od
e,

 
tu

rn
 o

n 
A

R
PA

 u
si

ng
 th

e 
fo

llo
w

in
g 

se
qu

en
ce

: 
Se

le
ct

 
m

en
u 

ite
m

 F
U

N
D

 /
 D

em
o,

 s
el

ec
t 

m
en

u 
ite

m
 E

di
t /

 A
R

PA
, c

lic
k 

on
 a

 r
ow

 i
n 

th
e 

ta
bl

e,
 a

nd
 s

el
ec

t 
T

ra
ck

in
g 

to
 b

e 
'O

N
'. 

S3 
<D 

s 
CD 
1-H 

'3 
a- 
a> 
>-i 

CO 

CO 
<L> 

H-» 
1 c o 

Z 

S3 u 
£ 
CD 

'5 
cr 
8 

-o u 
■c o o. o. 
3 
CO ■ 
e o 
Z 

c 
ID 

£ 
8 
'1 
tU 
Ui 

T3 
tu 

■c o 
O. 
O. 
3 
CO 
i 
S o 
Z 

3 u 
£ 

'3 
IT 
ID 
Ui 

~o u 
■c 
o 
a. 
a 
3 
CO 
i 
S o 

< 
Z 
o 
Pi 
< < < < 

b 

T
 4

.5
.3

 C
ol

lis
io

n 
A

vo
id

an
ce

 (
PS

 
10

.5
.4

):
 

Sy
st

em
 s

ha
ll 

us
e 

tr
ac

k 
in

fo
rm

at
io

n 
fr

om
 R

ad
ar

 
in

te
rf

ac
e 

to
 d

et
er

m
in

e 
po

te
nt

ia
l 

co
lli

si
on

s.
 

T
 4

.5
.4

 R
ad

ar
 I

nt
er

fa
ce

 (
A

R
PA

) 
(P

S 
6.

3)
: 

D
ig

ita
l 

da
ta

 i
np

ut
 f

ro
m

 
a 

co
m

m
er

ci
al

 A
R

PA
. 

T
 4

.5
.5

 D
N

C
 U

pd
at

e 
L

og
 (

PS
 

3.
9,

 4
.7

):
 

T
 4

.5
.5

.1
 A

ut
om

at
ic

al
ly

 l
og

 d
at

a,
 

tim
e,

 a
ff

ec
te

d 
C

D
's

, 
af

fe
ct

ed
 

lib
ra

ri
es

, 
af

fe
ct

ed
 c

ha
rt

s,
 e

tc
. 

of
 

ch
ar

t u
pd

at
es

. 
T

 4
.5

.5
.2

 A
llo

w
 u

se
r 

to
 v

ie
w

 l
og

 
of

 c
ha

rt
 u

pd
at

es
. 



6. GENERAL COMMENTS 

6.1 Suggestions 

These are intended to improve the usability of the FUND software. 

1. FUND Phase 4 has very limited on-line help (only hotkey definitions are provided) 

and no user guide. Both should be provided. 

2. The FUND software caches DNC data to the magnetic disk transparent to the user 

with no user control over the cache size or contents. The user should be able to set a 

maximum cache size. 

3. Route selection and management appears under both Demo and Navigation. This 

redundancy is somewhat confusing. 

4. A toggle key for night / day color would be helpful, as it is hard to switch back to day 

color in a lighted room. 

5. The user interface for adding overlays under menu Chart / User Overlays / DNC / add 

is complex and confusing. 

6. Drawing tools under menu Chart / User Overlays / User Drawn are not completely 

functional. A pointer tool should be added to select feature for delete, edit, move, or 

resize. 

7. Route planning would benefit from a command to empty the route of all currently 

contained waypoints. 

8. Additional GPS receivers should be supported. 

9. DNC sould be displayed in a Mercator projection. FUND draws charts on a linear 

latitude / longitude grid which causes significant distortion of bearings and 

geographic features. 

6.2 Bugs 
These were problems that occurred while testing the FUND software. 

1. Depth contour lines do not behave properly in grounding avoidance. 

2. ARPA contacts ahead of and on same course as own ship do not behave properly. 
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3. Occasionally while performing route planning and route monitoring concurrently 

FUND gets stuck in an infinite update loop and has to be terminated. 

4. A crash occurred when FUND could not find an 'end' file in 

'dncl5/genl5a/obs/ /'. It then went about removing all libraries from memory 

and then crashed with a segmentation violation. Got another segmentation violation 

while trying to re-start the program. Had to manually delete all files in the cache 

directory. 

5. During the process of adding numerous DNC user overlays, all area fills turned to 

gray while lines, points and text still had color. The situation was not corrected by 

restarting FUND. It was corrected by manually deleting all files in the cache 

directory. 

7. STATUS OF OCEANOGRAPHIC FUND OVERLAYS 

This section describes a joint effort by NRL and the Naval Oceanographic Office 

(NAVOCEANO) to produce a prototype of supplementary oceanographic layers in VPF for use 

as DNC overlays in FUND. 

7.1 VPF Background 

VPF is a georelational database format and content specification. It was developed over a period 

of years by Environmental Resources Research Institute (ESRI) (the developer of the ARCINFO 

GIS product) under NIMA funding. The first VPF data product, Digital Chart of the World 

(DCW) was also produced by ESRI. VPF "databases" consist of one or more "libraries". 

"Libraries" contain data over a specific geographic area at a specific map scale. A "library" is 

composed of one or more "coverages" which are thematic groups such as population, 

transportation, aids to navigation, etc. "Coverages" contain one or more feature classes, each of 

which usually represents a particular feature code in a feature coding scheme.  VPF databases 

may be exploited using NIMA provided Government Off The Shelf (GOTS) software products 

VPFVIEW and MC&G Utility Software Environment (NIMAMUSE) on a variety of computer 

systems. 
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7.2 VPF Toolkit Background 

NRL's Digital MC&G Analysis Program (DMAP) has developed an internally used toolkit for 

producing prototype VPF products. DMAP's VPF Toolkit was used in a previous project to 

adapt the Search And Rescue (SAR) model software to output in VPF. Software for producing a 

particular VPF product may be written at a fairly high level making function calls into the VPF 

Toolkit. 

7.3 Generalized Digital Environmental Model (GDEM) 

At the suggestion of NAVOCEANO, the first oceanographic data product to be converted to 

VPF was the Generalized Digital Environmental Model (GDEM), a worldwide, variable 

resolution database of temperature, salinity, and sound speed profiles from the surface to the sea 

bottom. The GDEM database was converted to VPF format, written to a CDROM, and passed to 

NISE-East for use as the oceanographic supplementary to DNC. 

There were many ways in which a VPF GDEM database could be organized. Since NRL had 

only limited experience in designing and producing VPF data products and NAVOCEANO had 

none, several different design options were developed and implemented. Gradually, during the 

development effort, more advanced VPF options including spatial indexes and tiling were 

incorporated to improve the database performance. The organization of the GDEM-VPF 

database includes 7 libraries, one for each of the GDEM regions.   Resolutions vary across the 

libraries from 5 to 30 minutes of latitude and longitude. The libraries are: 

1. Arctic Ocean Region 

2. Indian Ocean Region 

3. Mediterranean Ocean Region 

4. North Atlantic Ocean Region 

5. South Atlantic Ocean Region 

6. North Pacific Ocean Region 

7. South Pacific Ocean Region 

Each library has an identical internal organization, consisting of 7 coverages. The coverages and 

corresponding features are: 
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1. Autumn Salinity, Temperature, and Sound Speed Profiles 

2. Winter Salinity, Temperature, and Sound Speed Profiles 

3. Spring Salinity, Temperature, and Sound Speed Profiles 

4. Summer Salinity, Temperature, and Sound Speed Profiles 

5. Monthly Sea Surface Temperatures Profiles 

6. Library Reference 

7. Tile Reference 

8. CONCLUSIONS 

1. Installation and user's guides should accompany the FUND software. On-line help should be 
improved. 

2. Chart updating is not yet supported. Significant deficiencies exist in in the area of alarms and 
indications. Other minor deficiencies are present. 

3. VPF is showing significant potential as a distribution format for oceanographic data products, 
but FUND software has not yet been adapted to provide the multi-database capability that is 
required to display the oceanographic data as a chart overlay. 

4. In spite of the noted defiencies, FUND accomplishes it's purpose of proving that DNC can 
sucessfully be used in ECDIS. 
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