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Uppgift 18-25. Fullstdndiga l6sningar krévs.
120 minuter.

Digitala verktyg, formelblad och linjal.(

1%2'3%/45"%

Provet bestar av tre skriftliga delprov (Delprov B, C och D).
Tillsammans kan de ge 57 poédng varav 20 E-, 20 C- och 17 A-poing.

Kravgréns for provbetyget(

E: 14 poang

D: 22 poéng varav 6 poing pa minst C-niva
C: 28 podng varav 11 poing pa minst C-niva
B: 37 poéng varav 5 podng pad A-niva

A: 44 podng varav 9 poiang pa A-niva

Efter varje uppgift anges hur manga poing du kan fa for en fullstdndig 16sning eller ett svar.
Diér framgar dven vilka kunskapsnivaer (E, C och A) du har mgjlighet att visa. Till exempel
betyder (3/2/1) att en korrekt 16sning ger 3 E-, 2 C- och 1 A-poéng.

Till uppgifter dir det star ”1"#$%&'%($)*)+(%ehdver du endast ge ett kort svar. Till Gvriga
uppgifter kravs att du redovisar dina berdkningar, forklarar och motiverar dina tankegéngar,
ritar figurer vid behov och att du visar hur du anvénder ditt digitala verktyg.

B7%+(-+(42048(9:,"#5",2*:0(&<=(3>0425+"$%&3%20(FRHEB2$$"%(,; (#/042%(+4 @

Namn:

Fodelsedatum:

Gymnasieprogram/Komvux: (
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I"# $%&(! FDigitala verktyg ar tillatna. Skriv dina 16sningar pa separat papper.

AB@En linje gar genom punkterna (0, 0) och (3; 6,45). En annan linje har
ekvationen - 2,15, 3. Visa att linjerna &r parallella.

AC@For funktionen . géller att ,( ) , 2 4 | dar/ &ren konstant.

Punkten (5, 7) ligger pé funktionens graf. Bestdm koordinaterna for en
annan punkt som ocksa ligger pé grafen.

DE@Ladagrammet visar resultatet fran ett stickprov. Stickprovet anger antalet
timmar en person sov per natt under en period av 15 nétter.

-
3 6 7 8 13 Timmar

Virdena i stickprovet nedan &r angivna i storleksordning. Tvé vérden har
ersatts med , respektive -.

»9,6,6,7,7,7,-,8,8,8,8,9,9, 13

Vilka virden har , och -? Motivera ditt svar.

(2/0/0)

(2/0/0)

(2/0/0)
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DA@Magnituden O &r ett matt pa hur starkt en stjarna lyser och kan berdknas
med hjilp av formeln
8 )

0 5 51
¥ g©10161

dar ) ar avstandet i meter fran jorden till stjdrnan och $ en konstant for en
specifik stjdrna, se tabell nedan.

Stjirnans namn 0' $ )
Solen 4,80 26,7 1,50 10'!
Sirius A 1,46 8,14 10
Proxima Centauri 15,5 11,1

a)  Berdkna magnituden O fOr stjdrnan Sirius A. (2/0/0)

b)  Berdkna avstandet ) till stjarnan Proxima Centauri. (0/2/0)
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DD@Ett exemplar av ett kidnt datorforetags forsta datormodell saldes under
ar 2013. I samband med forsiljningen kunde man ldsa féljande i en
tidningsnotis:

Priset for datorn har ddrmed tusenfaldigats, sedan den
ursprungligen sdldes 1976. Den tillverkades for hand
av foretagets bada grundare, ledaren Steve Jobs och
programmeraren Steve Wozniak, hemma i Jobs
garage.'

Enligt tidningsnotisen saldes datorn ar 2013 till ett pris som var tusen
ganger sa stort som priset ar 1976. Anta att den procentuella pris6kningen
varit lika stor varje ar.

Berikna den érliga procentuella prisdkningen mellan ar 1976 och ar 2013
for datorn. (0/3/0)

DG@For en funktion . dar . (,) *, 1 gilleratt

X .( 2 .() 3
X .4 21

Bestdm funktionen .. (0/0/2)

"TT 26 maj 2013
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DH@En Galtonbrada &r en anordning som anvénds for att illustrera
normalfordelning. Kulor slépps ner och dndrar riktning genom att passera ett
antal spikar. Kulorna hamnar i olika fack och antalet kulor i facken blir
ungefar normalfordelat kring mitten av brédan. Se figur.

R !
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D@ ©OI® O|@ @@ @] ©¢ / A/L/ PI® @1 @ [A/ 4 4

Facknr 1 2 3 4 5 6 7 8

Vid ett experiment slédpptes 1478 kulor ner 1 en Galtonbrdda med 16 fack.
I fack 6 hamnade 136 kulor, 1 fack 7 hamnade 223 kulor och i fack 8
hamnade 281 kulor.

Hur ménga kulor bor ha hamnat i fack 5? (0/0/2)
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DI@ Ett foretag tillverkar anslagstavlor av olika storlekar. Varje anslagstavla
bestar av en rektanguldr platta omgiven av en ram. Ramen bestar av fyra
delar som séagas till av en 5 cm bred trélist. Delarnas dndar ar sdgade med
vinkeln 45 och trélistens utseende gor att delarna bara kan monteras pa ett
satt. Ramen monteras sa att den gar 2 cm in dver plattans framsida. Se figur.

2
5

i

Materialkostnaden for en anslagstavla beror pa plattans area och trilistens

lingd. Priset for plattan anges i kr/m? och for trilisten i kr/m.

Materialkostnaden for en anslagstavla med bredden 36 cm och langden
46 cm dr 59 kr. For en anslagstavla med bredden 46 cm och lingden 56 cm
ar materialkostnaden 81 kr. Se figur.

(cm)

—t—————— 46 -————-»‘ ‘<————~————— 56 -—————»’

Teckna ett generellt uttryck for den totala materialkostnaden for
anslagstavlor som har bredden $ m och langden 2 m.

(0/0/4)



I"HS068()'%6*+,

#$$%&l(l(ll
W(+$$,"-./10(.$1%-"23-"4%53*$FG 7777777777777 77777777777777777777777777A77777777777

9%53*$.$6:,%;.:$.$6,-" 777777 TIIT7777777777777777777777777777777777777777777777777
9%53*$.$6",;":/-.20(.6"/<**=$./,0.;"23-*'6," 7777777777777 7777777777777777777A77777777777

?-<;,** $:0+(($.$6" @"A=S$:/,B:/-;" 7777777777777 77777777777777777777777777V77777777777
?2-<;,%* $:0+(($.$6" @D%$0-,(0".$SU& 7777777777777 777777777777777777777097777777777"
A-6-+8: - TTT777777T77777777777777777777777777777777777777777777777 77777777777
G%:=(0,0:,**$:0+($.$6 77 7777777777777 777777777777777777777777777777777VII777777777
9%53*$.$6: 2<-*=(+-"777777777T77777777777777777777777777777777777777777 77777777777

9%53*$.$6:,%;.:$.$6,-" 777777 TI7IT77777777777777777777777777777777777777A77777777777

INB-<;"9Q" 7777777777777 7777777777777777777777777777777777777777777R77777777777
I%(B-<;"D" 7777777777777 7777777777777777777777777777777777777777777Y77777777777
I%B-<;"I" 777777777777 77777777777777777777777777777777777777777777777777777777"

9%53*5,"%(%;(3:$.$6 7777777777777 77777T77I777777777777777777777777777A77777777777

MBBG.20"KL7 77777777 7777777777777 0077777 777777707 7777777777777 7777777777
MBBG.20"KC 7' 77777777777 777777777777777777777777777777777777777777H77777777777
MBBG.20"KE7 1777 7777777777777 707777777 77777707777777777777707{77877777777777
MBBG.20"KF7," 777 7777777777777 7777777777777777777777777777777777777V77777777777
MBBG.20"KF 74 7777777777777 7777777777770 777777777077777777 777777777777
MBBG.20"KH 7' 77777777777777777777777777777777777777777777777777777A77777777777
MBBG.20"KI7 7777777777 7777777777700 77777707077777777777777IY{7777777777
MBBG.20"N 7" 7777777777777 77777777777777777777777777777777777777777707777777777
MBBG.20"\C7' 7777777777777 7777777777777 77777777 07 777777777VI7777777777

M-"+*$%:B(,$%$"23-"*,0%* OV 777777 777777777777777777777777777777777777VY77777777777
A=$:/,B:/-,;"N,0%*,0./"/=-"1,O" A" <P&"\ P77 7777777777777 77777777777777777777Y77777777777

D%$0-,(0".$$%&'(("N,0%*,0./" =T P 777777777777 777777777777 7777777777777R77777777777



I"HS068()'%6*+,

" 4$969%& ()*+")%,-("./(0-1/#%) %2

9%53*$.$6":/," /%" =06'%$5%" 2-'$" (+-<B(,$%$:" *'(O" +*$%:B(,$%$:" 23-*'6<-":,*0" I=§./,B
I-,;.%$"<P&"*%5"&+$:R$"0,6%$"0.(("5%$"0<(/$.$6",;"5%::, "5</=+%$0":<*"61<-0:"(</,[D7"MO6'$6
B=$/0%3$"+-",00"%(%;%-$,":/," 2" B<+$6"23-"(3:$.$6,-$,:"23-01+$:0%-"<P&".$0%" B<+$6,:5-,6"23-
<P&"4-.:0%-7"

S3-",00"0R5(.663-,",$/$R0$.$6%$"0.(("/=$:/,B:/-,;%$" $;+$5:"<(./,"/;,(.0,0.;,"23-*6%B<+$6 7" #"
%(%:%-$,:"B-<;&+20%3$", $6%:"5%$" B<+$6":<*": -1%"=BB6.20"/,$"6%0"0.(("%T%*B%(".$$%4+-"U
=BB6.20%$" 6%-" *,T.*,(0" @H$60" 'B<+$6" <P&" SH<+$67" #' 4%53*$.$6:,$;.:$.$6,-$,"
$6%6:"5%::=0<*"23-": -1%6"B<+$6";.(/%$"23-*'6,":<*"B-3;,:7"I%"<(./,"23-*'6<-$,"+-". $0%D<4%-
0%6$5%" ;"1 - $5-," <P&" 590" +-"5%$" 23-+'6," :<*" 4%53*:" - <H"BEREYO& )+ <" * /%o~ 7"
S3-¥6<-$,"4%0%P/$,"*%5"9" U9%6-%BBWO" 2" U?-<P%5=-WO"?Y" U?-<4(%*(3:$.$6WO"N"UN<5Y
G"UGHBE%* $6W" <P&" A" UA<**=$./,0.<$W7" J%0" 4%0R5%-" 0. ((" Yo THFBIAE"Qo0X(/,:"
<H0h$"ZB-<A(%*(3:$.$6:B<+$6"BIXZ"-%6:B%%/0.:%"%$"Z-%: <$%* $6:B<+SE.BZY"

S3-"=BB6.20%-",;"/<-0:;,-:0RBO"5+-"%$5,:0":;,-"/-+;:0" +-"5%0" %(%;%%$:":(=0(/6 4 : %6 Q<*"
53%, 7

S3-"=BB6.20%-" ;" ($6:;,-:0RBO" 5+-" %(%;%-$," /," (+*$," 2=((:0+$5.6," (3:$.$6,-O" /-+;:" 23-" 2=(("
B<+$6"%3$"-%65<;.:$.$6":<*" (%5%-"2-,*"0.(("%00"6<50,64,-0":;,-"%((%-": (=05, SEUSUBK; .

;=" 0.((-+P/(.60"=023-(.6" <P&" =BB:0+((5" B" %00" '5,$0" : +ZOSMB 45" 23(1,:7" X00" :;,-"
*065"07%T7"%$4,-0"-%:=(0,0%0" ;" %S$"4%-+/$.$6"=0,$"*<0.:%-.$6"6%-".$6, 'B<+$6 7"

S-'6,$"<*" &=-";.:1," ORB2%(":/," B';%-/," 4%53*$.$6%$" (+*$,:" 0.((" (</,(," 4%:(=07" 3%0" /,$" 0.(("
0T BY6("6+((,"(,B:=:0",;-=$5$.$6:296(0"23(152%(" <P&"%S$/(,-%"-+/$%2%(7"[*'=BB6.20%$:"/<*I

=BB6.20:(3:$.$6"0-<0:"23-%/<*:0",;"07%T7"(,B:=:"<P&"23(152%(7"

3-1/#%)%248%5)4%)%2&(
9%53*$.$6:,$:.:$.$6,-$," 0.((" ($6:;,-=BB6.20%-$," +-" /-.:$," %$(.@" <(./," *<5%((%-T"
)i % (:%-"2-"$"5%::,"[<**0%6$0%-,:"."5.-%/0" $:(=0$.$6"0.(("=BB6.20%$:"4%53*$.$6:,$;..$.$6 7"

N<5%(("K\"

1<50,64,-",$:,0:0"07%T7"A" K%
*065"."3;-.60"6<50,64,-"(3:$.$6" 065" /<--06/0":;, -"UAW K%

-.J01'23  "455+*G1/01+/21.7* ) 1180::::<=1>/01'0%2'15-20+/01221 @/2-10%/1'$1%/0!16 A281'15-20+/0B!
0b=$=&=196/01'0%2"15-20+/01#16"))/216A2&L1-.1%/016A2& 1'15-20+01416"))*1=15/1 1 T*0%*(/2'&!./%1'0$?0%C

0*0+!'$1)*1/0!@-(&1'$!-D"1-61'&1I'$!"111-2%/ 1! E./%E!*0)/%/2198/01@V8I(2*$/2!$'%! &-.1(27$&!6A2!
'111%/0!'0%2'15-?0+/0'&("1/2"F))'&=!

N<5%(("I\"

6' 7 N
1<50,64,-0"%$/%(0"-%: <$%* | ]<50,64,-0":+(6-=$5,0"-%Q | ]<50,64,-0";+(6-=$5,0"<P&"
07%T 7" $%*,$60"07%T7""" $R,$:%-,0"-%:<$%* SB07% T 1"

KXg" KXs<P&Dg" KXsCKDg'<P&"K &'

,-..101'23  "455+*61/0!+/2!."7*.)118G:G:G<=!>/00"1H5!"$! @/%A.0*0+&'0$*&0*0+!"0$?0%&!0?2!/0!-D"!
&'."#55+*61!1('0!@/&$'2'&!5F!6)/2'($")*1'1*$1!-)*('10*SF/2=11/2-10%/'\5F!"#2!/)/$/0'&$'2'2!#1%/)'&!
8;:;::<N)/218G:;:;<I))/218G:G:;<I/)RG:G:G<=



I"HS068()'%6*+,

3-1/#96)%2'&5'4%(). +") 2+ S##9%0)*&+)5"./(#:2&'
S3-+'6,$",00"/<**=$.P%-,":/-.20(.60"/<**%-".$0%",00": +-:/.(0"4%53*,"BI$X " 23-"%$:/.(5,"
=BB6.20%-7"X(%;%-":<*"=BB2R((%-"/ BHFTBRE%0"X"23-"5%"3;-.6,"23-*6<-$," $:%:"
I=$$,"-%5<;.;,"<P&"/<**=$.P%-,"B"%00":'5,$0":+00",00"/=$:/,B:/-,;%$"23-":/-.20(.6"/<¥=%
1,0.<$"B"XQ$.;",=0<*,0.:/0"+-"=BB2R((5,7""

S3-"=BB6.20%-"5+-"%(%:;%$:":/-.20(.6,"/<**=$./,0.:,"23-*'6," /" 4%53*,:" 6+((%-"5%" ,(*+$$,"
I-,;%%"$%5,$7"

A<**=$./,0.<$:B<+$6"B"D@.;" UDsW" 6%$5%-"23-=0:+00$.$6",00"%(%;%$" 4%8&, $5(,0"=BB6.20%
1. $"&%(8%0"<P&",00"(3:$.$6%$"."&=;=5:,/"+-"/<--%/07""
J%::=0<*"/,"
<1 (3:5.$6%8$"; -, "$'6<-(=$5,"2=((:0+$5.6"<P&"-%(%:,$00"57;7:7"5%$"/,$": /$,"$'6<0":0%6"%((%
$$%&((,"$'6<0"<;.5/<** $5%7"Y3:$.$6%$"/,"&,"%$"6<50,64,-":0-=/0=-7"
=&* 006%,0.:/,": R*4<(%-"<P&"-%B-%:%$0,0.<$%-"; -, " $:+$5,"*%65":..:" $B,::$.$6"0.((":R20%"
<P&".0=,0.2$7
>4(3:$.$6%$";,-,"*31(.6",00"23(1,"<P&"23-:0'7

A<**=$./,0.<$:B<+$6"B")Q3.;"'U) aAW"6%:"=$5%-"23-=0:+00%$.$6",00"%(%;%$"4%&,$5(,0"=BB6.20
N.$"&%(&%0"<P&",00"(3:$.$6%%$"."&=;=5:,/"+-"/<--%/07™""
J%::=0<*"/,"
<1 (3:$.$6%3%";,-,"."&=;=5:,/"2=((:0+$5.60";+(:0-=/0=-%-,5":,*0"%3$5,:0".$$%&'((,"-%(%;,$0,"
5%(,-7
=<¢*,0%%*,0.:/,":R*4<(%-"<P&"-%B-%:%$8%0-";,-,",$;+$5,"*%5"6<5",$B,::$.$6"0.((""
:R20%"<P&":.0=,0.<$7
>4(3:$.$6%3%";,-,"(+00",00"23(1,"<P&"23-:0'7"

S3-"=BB6.20%-"5+-"5%0"/,$"5%(,:"=0"/<**=$./,0.<$:B<+$ERYDOQS.;"/,$"4(,$5" $$,0"
R*4<(%-0"0%-*%-"<P&"&+$:.:$.$6,-"23-%/<**"."(3:$.$8YAFS%"(.:0,"/,$"5™; - "0.((":035"
: 5"49%53*$.$6%3",;":/-.20(.6"/<**=$./,0.;"23-*6,\"

"R*4<(%" 07%T D I v leroy 9C 67 7 mgeg'o O @0 (bYO'cYO"
“ R*4<("23-";.$/96(0"6-,50%P/%$
d%-*96 07%T@SEPA50"/<<-5.$,00"B=$/00"/+-$.$6:B=$/00"/<$:0,$00"6-,2Q"/=-;,0"2=$/

0.<$:;+-5%0".$0%-;,((0"<(./&¥%00"-%%(("(3:$.$60"/<*B(%T"(3:$.$60"%/;,0.<$::R:0%
-<0%/;,0.<$0"2,(:/"-<00"-+0"(.$1%QIOINEHEDE22. P.%$00",$5-,6-, 52=9/

0.<$0"B, -, 4%(0"$<((0+(%0"™* T.+=*0"*$.*=*O"NF.* B=$/00":R** 9%Q
0-.0":R*%0-.(.$1%0"%TB<$%$0.,(2=$/0.<$0"%TB<$%$0.%(("3/$.$BQ":0,-0;+-5%C
- $6:2,/0<-0"B-<P%$00"-,0.<$%(("% TB<$%$00"(./2<-*.68%600"-+HQ.$/(.60"(./:.5.60'
4%$00"*%5.,$0"%5%(;+-5%0";,-.,0.<$:4-%550"0,$5,-5,;;./%(:%qB<-*,(23-5%
$.$60"-%6-%:".<$

c+%$;.:$.$6,-" 07%T7"®QQB-*%($0"/;,5-%-.$6:-%6%($0"/<$1=6,0-%6%($0"-+0,"(.$1%%$:"%/;,Q
0.<$0";.$/%(:=**"."%3$"0-.,$64Q(@0-"<*(./2<-*.6&%00"-,$5;.$/%(:,0:%$0"
?R0&,6<-,:":,0"

f,-.60 " 07%T7"2.6=-%-"U*%5".$23-5,"4%0%P/$.$6,-WO"5%2.$.%-,5%";,-.,4(%-0"0,4%((¢
$6.;$,"%$&%0%-



I"4$968'()/ %"+,
?(854&##8&%4+3"" %) WRO%4*&B4A*(&5

C&0-"" A,0%6<-.:%-.$6",;"=BB6.20%-$,"."/=-:B-N%%*,0./"1P"."23-&'"((,$5%"0.(("
$';III<P&ll23_*l6<_7II?<+$6%$".II5%$$,IIO'4%((II,$6%:II.II: ,**,"<'5$.$6":<*".""
4%53*$.$6:,$;.:$.$6%$7"d.(("%T%*B%("*<0:;,-,-">gK"<P&">g!"5%$"23-:0,"
-%:B%/0.;%",$5-,"B<+$6%$"."=BB6.20">7"

"
| -&[0112134() | -&[0112134()
g | 563 ! 7! 8! 9! g | 563 ! 7! 8! 9!
g g
= O - =T | R - =T | TR - TN TP B 4 st 5 t<=1| 2 |55 <=1| 1 | 5|5
ES +' ' +/0+"

%$ +' +/0%'

%1 +' +20+

3% +' +20%

v | e e o0

40+ |+ e 96409

40% |4ttt ] | %S0+
] 0 [ %+$09

5 L e o

e | e oy

g0+ | e e oeee0+|

/$0%' ' ! ! ! ' ' SRS ' ' ' . . | %%004 ' ) ) . Y

/1" ' ! ! ! ' ' ' o+ ! ' , . | %%03| ' ! ! ! ! A

2% ' ! ! ! ' ' ' ! B ' , . %30+ | ' ! ! ! ! ' o+

21 ' ! ! ! ' ' ' ! B ' ' ' 1%30% | ' ! ! ! ' ' ' ! +'
+*0+" +' ! %40+ +'

+*0% +' %40% +'

++0+ +' %,0+ +'

++0% +' %,0% +'

+%0+ | ' L+ ' ' ' ! ! ! ' ' ' ' 1%,03' +'

+960%| | e e ] 1 9,04

+%03 [ " L P08 @ AVB QD EFRTE|Q QA

w0+ | e e T a] ER cG cG HR

+30% "0ttt ettt e e

HO+ [ e ! ! ! !

+40%

+,0+"'

+,0%

+50+ ' ! ! ! ' ' ' ! ! ! ' +'

+50%

+503'

+6$0+| ] #

+6$006 '

+610+

+610%)

+6103| © |y

-'8'-9:;9"'<'='8'=;>&9?@;<'=#'8'=;>1A9BACDEFE:G#>?9AA9;FE:'>&H'1J'8'19D>E9B$E:GI>BB@EFKS$)F>E




I"HS068()'%6*+,

2(B5A&HHEYA+$" %) R Yo+(&"+)%6%-D: "™

C&O-""2  A,0%6<-.:%-.$6",:"=BB6.20%-$,"."/=-:B-N%B*'0./"IP"."23-&'((,$5%"0.(("$.."
<P&"P%S$0-,(0".$$%&((7"X$"(.:0,"3;%-"5%0"P%$0-,(,". $$%& ((%60"0%-2.$$:".":(=0%0
5%00,"&+20%7

"#$%&' (| )%%*4 14(/ ! 8#37&0%$?1433#2/$$!=J&K!;,0C1
' ’ " ' ’ i T >
=k, T R B
: . . . 824 2 |8 d| &4_& 2 U
' STZ 5 |858| 232 7O
“E5s z OANZ OADO I <
7008 | 9 | >F| >L!| >HG| >HH| >HGQ| MD | M@| ,D! | E!| NH ND| N@| 5H' | 5D!| 5@
- +' S N ! ! ! ! R ! ! ! ! ! ! ! ! ! !
' %$ +' * ! *! ' R' ' ' ' ' ' ' ' ' ' ' ' '
' %1 +' * ! *! R' v ' v ' ' ' v ' v ' v ' v '
' 3$' +' * ! *! v v ' v ' ' R' v ' v ' v ' v '
' 31 + PR R ' ' ' ' ' ' ' "I R '
' 4' % * ! *! v R' ' v ' ' ' v ' v ' v ' v '
' , ' * ! +' *! v v ' R' ' ' ' v ' v ' v ' v '
' 5' * ! +' *! v R' ' v ' ' ' v ' v ' v ' v '
! 6' *! +' *! R' ! ' ! ' ' ! ! ! ! ! ! R | R !
' /$' *0p | *! ' ' ' ' ' ' "I R| R ' ' ' ' '
' /1" S A & ' ' ' ' ' ' "I R ' ' ' ' ' '
. 28 PR T : : ; TR ; : ; : ; : ; : ;
' 21' * ! * ! +' v R' ' v ' ' ' v ' v ' v ' v '
7 ' +*' % * ! *! R' ' ' ' ' ' ' ' ' ' ' ' ' ' '
' ++' % * ! *! R' ' ' ' ' ' ' ' ' ' ' ' ' ' '
' +% + 0 % *! ' ' ' ' ' ' ' "R ' "I R '
' +3' ¥ ! ' ' ' "R ' ' ' ' ' ' ' ' '
' +4' ¥t oy [ RO ' ' ' ' ' ' ' ' ' "I R '
. 1 x| op | xr : : ; : TR : ; : ; ; ; : ;
' +5' * ! * ! ' ' ' ' ' ' ' R' ' ' ' ' ' ' ' '
' +6$' %R "R ' ' "I R ' ' ' ' '
' +61' xR ' ' ' ' ' ' ' ' "R ' "I R '
' +' % *' ) *! ' ' ' ' ' "I R ' ' ' ' ' ' '
' +2' % * | R ' ' ' ' ' "R ' "I R '
' %* % *' ) *! ' ' ' ' ' ' ' ' "I R R ' ' '
! %+$ % | *' *! ! R' ' ! ! ' ! ! ! ! ! ! R' ! !
! %+1 *! % | *' ! R' ' ! ! ' ! ! ! ! ! ! ! ! !
' %% ** 3 R ' ' ' ' ' ' ' ' ' "I R R
' %3 S R 7 N ' ' ' ' "I R ' ' ' "I R '
' %4 S R 7 N ' ' ' ' ' ' ' ' ' "R R "R
' %,' o 4 R R ' ' ' ' ' ' ' "I RI R
L>)$A %* | %* | +6' ,
1 "

E"



I"H$%6&' ()% +,
A(&52($%4-(

2-<;%0"4%:0'-",:"0-%"/-.20(.6,"5%(B-<;"UJ%(B-<;"90"D"<P&"IW7""
d.((,**,$:"1,$"5%"6%" CFB<+$6";,-,;"IL"XQO"IL"DQ"<P&"KF")QB<+$67""
[4:%-:%-,",00"/-,;6-+$:%-$,"23-=0:+00%-",00"%(%;%$"5%(0,6.0"." ((""0-%"5%(B-<;7

A-,;6-+$:"23-"B-<;4%0RB%60

XVK>"B<+$6"

I\ II"B<46", - "E"B<+$6"B"*.$:0"DQ$.;"
D\IH"B<+8$6",-,;"KK"B<+$6"B"*.$:0"DQ$.;"
O'8F"B<+$6";,-,"C"B<+$6"B")Q$.;"

E-49"+&+4&HH#E&Y0A+$"%6) %2

b.5" ** $:0+(($.$6",:"%(%:%-$,:"B-<;-%:=(0,0"B""B<+$6 Q0" 49PBRBIF "6 %$.. "
1,$"4965"23-5%("4%53*$.$6:2<-*=(+-%0"B"$+:0,":.5," $:+$5,:7"b.,"dMb\:"&%*:.5,"
hhh7%5=:P.7=*=7:%V$BVS$RERS%$"0%--, BB<-0%-.$6:2.(%$".":.(/%$"3%0"+-"*3
(.60",00"/,B,"3:%-1/'5(.6,"%(%:B-<2. (2% :"5.,6-, *7"#$*,05.$6%$",; "% (%:-% S

0.((6+$6(.6!7

S3-"+06-" $2<-*,0.<$"<*"'0%--,BB<-0%-.$6" ;"%(%:;-%:=(0,00"07%T 7"(3:%H<-5"0.((".$(<6
$.$6%3$0":%"Y +-,-.$2<-*,0.<$%$7"


http://www.edusci.umu.se/np/np-2-4

"#3%&'()'%*+, '
3-1/#%)%24.8(#9" $('

6"-5FGGGGGGGGGGGGGGGGGGGGGGGGGGG'A'&44FGGGGGGGGGGGGGGG ?(850-+H2

i).3%S$#.

)%6%*4 -&.1F0r12134(/ ! = | oo -&.1F0r12134(/ !
5%63* ! 7! 8! 9l 5%63* ! 7! 8! 9l

i).32%S$#

B! 5015 Il <=1f 5115 <=1 5! 15 <=1 B! 5115 I <=1f 5115 Il <=1] 5! 15 Il <=1

+ ' ' ' ' ' ' ' ' ' ' ' ' '

+/0+" ! ! ! ! ! ! ! ! ! ! ! !

%$ A T T A S S S N BN I (O 1°7 S A [ A S A IR B A

o1 |t [ e e e e o [ e e

3% e 200 [ e e e e e

31 S [ [ ) N NN 1°7: 1ol O N N I S I SN AN R (R A B

40+ S [ [ A N NN 1°70 1ol O I S I S A S (R A B

40% |l e e e ggego t e e

5 Cor e fepegof e e

5' ettt %0y

6' S A [ R T B R 7% O I S I SN N R (R A B

O+ |ttt %%0+

/0% | "ttt %0

1’ ottt %03

2% e ] o (o [ e e e

21 ettt N %30%

+*0+' ! ! ! ! ! ! ! ! ! ! ! ! %40+ | ' ! ! ! ! ! ! ! ! ! ! !

+0% (" "t et et | %40%)

++0+ ! ' ' ' ! ! ! ' ' ' ! ! f%),O+I ! ! ' ' ' ! ! ! ' ' ' !

0% | 0 e e 09 | e e

+960+ | [ e foe03 | e e

+%0% | " "ttt o4

+%03 | " "t ettt 0 bbbl

30+ | | 8 ! ! ! :

#309% [ 0t e I T O Y RO I IO IR B B

aoe | ] [ Toos ép|Aﬂ éﬂ a D | é| ﬁ| E! d| d| A| E!

+40% ("t | | al ER CG CG HF

0+ | e e ' ' '

+0% ORI E s e L

+50+ ! ' ' ' ! ! ! ' ' ' ! ! ! v ! ! ' ' ' ! ! ! ' ' ' !

+50% [ "ttt oo e

+6$0+| ! ! ! ! ! ' ! ! ! ! ! ! ' v ' ' ! ' ! ' ' ' ! ! ! '

+6$096 0 [ e e e T

+610+| ! ! ! ! ! ! ! ! ! ' ! ' o ' ' ! ' ! ' ' ' ! ! ! '

+610%( ¢ [ttt ettt oo e

+6103| © 0 | e e e T

-'8'-9:;9"'<'='8'=;>&97@;<'=#'8'=;>1A9BACDEFE:G#>?9AA9;FE:'>&H'1J'8'19D>E9B$E:GI>BB@EFKS$)F>E

H"



I"HS068()'%6*+,

3-1/#%)%248&%5)4%) % 2&(

J71.5/) "B"%00"6<50,64,-0":;,-",$6%:".$<*"B,-%$0%:7"d.(("%$"5%("=BB6.20%-"+-"4%653*5,"%(%;(
$.$6,-"4.2<6,5%"23-",00",$6%"$.;'$"B"'4%53*$.$6%0$7"[*"'4%53*5,"%(%:;(3:$.$6,-"2.$$:"."
*,0%-.,(%0"*,-/%-,:"5%00,"*%5"%$": R*4<(7

-"B(85'3
< J&K';LMLM'
A<--%/0":;,-"0  CW" KXo
=< J&K'=LMLM'
W A<-%0m iy OBy K%
(6C
AW" A<--9%/0";,-"T 1> W" _K"%"
>< J&K'=LMLM'
W A<--%/0";,-"tH 7 1 W" _K"%"
AW"  A<--9%/0";,-"UOHH6TV" K%y
N<! J&K'=LMLM'
)$6%-"*.$:0"0-%"/<--%/0,",(0%-$,0.; K%
*965"/<--9/0":;,-"
1
C|99° E |5 B |2 F | 107 D | Ig 90~ K"
o< J&KML;LM'
A<--%/0":;,-"U)(0%-$,0.;"0F E C L"<P&X\'7U WU W LW" _K'Dy

pP<' J&K'ML;LM'
A<--%/0":;,-"ULOKW" _K'Dgo"



I"HS068()'%6*+,

Q< JEKMLILM!
A<--%/0";,-"UOTKERCKS >> * KW KR

R<! J&KML=L;

W 1<50,64,-0",$6.:%0".$0%-; (LT 7"Z5"*06((,$" 8 <P&">Z" KD
*05"/<--%/0",$;+$5,"<(./&%0:0%P/9BS"T  >W" KD

AW A<-06/0";, "0 1 <P&T W K"

s< J&KMLML='

W A<-06/0"; ~"W/BT W" K"

AW" A<--96/0"; g6 7TW" _KY)"

-'B(85 7'

M< J&K'=LMLM'
]<50,64,-",$:,0:0":+00%-".$";+-596$"/<--96/0"."2<-*06($"23-"(3:$.86","
$5-,6-,5:96/;,0.<$%-"%6((%-"*<0; - $5%"23-"1;,5-,0/<*B(%00%- $6" K%
*065"."3;-.60"6<50,64,"(3:$.$6"065"/<--9/0" Ul KOT, CW" K%
I"HSY68! () "+ -+ SH" "%, & (IS0 I__éf#

i< J&K'=LMLM!
[<50,64," $:,0:04%6:0+**%6-"9%63" -, 4%("*%5" (6964, ./ "*%0<5 K%
*065"."3;-.60"6<50,64,"(3:$.$6"065"/<--%/0":;,7U  CH KW" K%

=< J&K'L=LM!
]<50,64," $:,0:0"07%T7"0%P/$,-"/<--96/0"=00-RP/"23-"-96/0,$6(,-$,:"0<0
96,0"7! B 7V" _KXoy"
*065"6<50,64,-"2<-0:+00$.$60"07%T7";..,-" $:./0"<*" 00":R*960-.(-$106$"6%-"
2=$/0.<$%S:"* T *=*" _K'Dy
*065"."3;-.60"6<50,64,-"(3:$.$6"065"/<--%/0":;,-"UBI " KD,

KL



.><|

N<'

I"HS068()'%6*+,

J&K'ML=LM'
]<50,64,-",$:,O:O":+OO%-".$"=00-RP/%$‘FZ&§KP&"=O;%P/(‘,-"C"
- I
uz >7 > WM ¥, KD
>
*%5"."3;-.60"6<50,64,-"(3:$.$6"*%5"/<--%/0":;FL'U Kw" _K'D"
J&K'ML=LM'
]<50,64,-",$:,0: O"07%T7"0%P/$,-"%00"/<--%/0"%/;,0.<$::R:0%*" _K'Dyy"
*005""3;-.606<50,64,-"(3:$.$6"*%5"/<--%/0":;;,-'U | <P&@ HW" _K'Doy"
JE&K'ML=LM'

]<50,64,-",$:,0:0"07%T 7":0+((%-"=BB"%$"-%(%:;,$0"%/;,0/2$"=62Y%  _K'Dy"

*0p5'2<-0:,084(6-=$5,0"-%:<$%* $6":<*";.: " 00",-%,$"+-"H"P* KDy
I"HSY68! () "+ -+ SH" "%, & (IS0 @#
J&K'MLML>'

]<50,64,-",$:,0:0"07%PB 0+*045",;:0'$5%0" 06 ((,$"<-.6<"<P&"5%$":00,"P.
1%($:"*.00B=$/00" " _K")¢"
*0p5"2<-0:,00";+(6-=$5,0"<P&"$R,$:%-,0"-%:<$%* $6":<*";.: -" 00" 5.%6$"+-"

U (7% K
Y3:$.$6%$"/<**=$.P%-,:"B")Q$.;'0%"5%" (*+$$,"/-,;%$"B":.5,$"> LKA
IHEY6& () )+, —+$H" "%, &' (/SO 1 Iéf#

KK



I"HS068()'%6*+,

Q< J&KML=L>"

W ]<50,64,"$:,0:0"07%T7"0%P/$,"%/;,0.<BUBN @ >"23-"4%-+/$.$6" ;"
2=$/0.<§96$:"$<((:0+((%" KD
#065"2<-0:,00";+(6-=$5,0"-%6:<$%* $6"*%65"/<--%/0®, -"LW" K
"HEY6& () W+ -+ S 0%, & (IS0 @#

AW"  ]<50,64,",$:,0:0"079%T7";..,-",00" T * B=$/0MBs2-5.5,0"23-"<(.,"
+5%$'BB-" 0@ @ !” K2y
*065"."3;-.60"6<50,64,-"(3:5.$6"*%65"/<--96/0"0%P/$,0"2=$/0.<$:=08"RP/"23-"
U+7W 07" 1w _K") 2"
Y3:$.86%8$"/<*=$.P%-,"B")Q$!0"%"5%" ((+$$,"-,,%$'B":.5,$"> K"
|
01231 Y3:$.$6"<*'4,:%-,"B":BY%P.,(2,(("+-"<P/:"6<50,64,"
%20%-:<*"5060"."=BB6.20%$"+46+I60$085-,6-,5:2=$/0.<$7"
I HSY6&! () Y+ "%, & (IS0 Igf#

-"B(85 I

R< J&K'=LMLM'
]<50,64,-",$:,0:0"07%T7".$:%4Q805%0"23-"(.$1%$"6%6$<*"<-.6<"/,"
4%:O+**': " _K"&"
#05"2<-0:,00"%$/%(0"-%: <$H*$6,-",00"(.$1%-8,"+-"B -, (%8, K%
I HSI6&! () Y+ "%, & (IS0 @#

S< J&K'=LMLM!
[<50,64,-",$:,0:0"07%T7"4%:0+**%-"/<$:0KSOR6S" " K%y
*065""3;-,60"6<50,64,(3:$.$6"965"/<--%6/0";;,"UOT%T7"ULO" IWW"  _K"%y"
I HSY6&! () Y+ "%, & (IS0 @#

Kt



=M<

4W"

=<'

I"HS068()'%6*+,

J&K'=LMLM'
]<50,64,-",$:,0:0"4%:0+**%-"0600"; +-5%"/£--%/0 CK"%"
*05" "3;-.60"6<50,64,-"(3:$.$6"*%5"/<--%/0":;, 7'U8 <P&H FW" _K"%"
J&K'=L=LM"
]<50,64,-",$:,0:0"07%T 7":0+((%0EBBYS0:00-RFZ3-"4%:0+*$.$6"|;"O"
8 KE .
L et BN e
© 8KL™ 1
*065"."3;-.60"6<50,64,-"(3:$.$6"%5"6<50,64;;-"UKO8FW" KXy
n " n n n ' § 2 n ) "
1<50,64,-",$:,0:0"07%T 7":/-.:%-"<*"%/:,0.<$UB'0. (6 = KD,
eBKIXE 1
*0p5"."3:-.60"6<50,64,-"(3:$.$6"*%65"6<50,0%,;-"UBC KL KE * W _KD,"
J&K'ML>LM'
1<50,64,-",$:,0:0"0<(/,-"B-<4(%*%0"<P&"/<*24*"0.(("%/;,0.<$%$"
KLLL ' 8Fu K"
*045" "3;-.60"6<50,64,-"(3:$.$6"*%5"6<50,64,-0";;,-"UIK"aW" K'Gy
Y3:$.$6%%$"/<**=$.P%-,."B"DQ$.;0":%"5%" ,((*+$$,"/-,;%$"B":.5,$">"  _K'I\"
4S8 ()" + -+ $H" "%, & (IS0 1 Iéf#
J&K'MLML="

1<50,64,-",$:,0:0"07%T7"4%:0+**%-"2=$/0.<$%%$:"-./0$.$6:/<%22.P.%$00"KQ&"

*065""3;-.60"6<50,64,-"(3:$.$6"%65"/<--%/0";;, 60 W& EW" NOr%
J&K'MLML="
]<50,64,-" $:,0:0".$:%-",00"%%$":0,$5,-5,::./%(:%"*<0:;,-,-"0;"'2,P/O"57;7:7""
,00"2,P/"F"<P&O.((,*,$:" $$%& ((%-"8>0K"a",;"0<0,(,",$0,(%0"/=(<- K)oy
*065" "3:-.60"6<50,64,-"(3:$.$6"+%5"/<--%/0":;,-"UEC":0RP/%$W" NOr%

K8



I"HS068()'%6*+,

=0< J&K'MLMLN'
]<50,64,-",$:,0:0"07%T 7":0+((%-"=BB"%00"/<--%/0"%/;,0.<$::R:0%*" _K")y"
*065"6<50,64,-"2<-0:+00$.$6"5+-"07%T7"B-.:%0" :"B(,00,$"<P&"0-+(..0%$"4%-+/$,:0"
KCL"/-V¥"23-"B(,00,$"<P&"IC"/-V*"23-"0-+(.:0%$" K"
*065" "3:-.60"6<50,64,-"(3:$.$6"*965"/<--%/0"::, "
KCl@ >K @& LCwW" K
Y3:$.56%8"/<**=$.P%-,"B")Q$.'0" 88" ((*+$$,"/-,:%6$"B":.5,$"* K) A"
HEY6& () W+ -+ S 0%, & (IS0 I%#

K



"#$%&' () %*+,
3-1/#18&' -"-5"14%)%2&(
TBB2).+;M<'

6"-5"/14%)%2";M<;'UM'B8%$%2V"

X'46x 45 = O
v £ -3 X745

I’
X ==

Xq_ * -’5

N
S

0123 "X (%:(3:$.$6%8%";.:,-"0%P/%$2%(":.5".$:+00$.$6"."2<-*%($"23-"(3:$.$6" :0$5-,6-,5
%/;,0.<$%-"<P&"=BB2R((%-"5+-*%5" $0%"/-,:%60"23-"6<50,64,-" $:,0:7"YB"BL6SET'6%

TBB2).+;0<
6"-5"14%)%2",0<;'U;gV"
¢ \BV \\‘
-
Z -\)( . l_l.! = x . ‘K‘
) Vvadvalens awad =g VY =& on®
4 =¥ ™
!
V¥ =%

0123 "X(%;(3:$.$6%$";.,-"%$"/<--%/0"=BB:0+((5"%/;,0.<$"=0.2-'$"(./2<-*.6&%0";.(/%0"
*<0:;,-,-"%3$"6<50,64,-",$:,0:7"G%:<$%*,$6%0"."3;-.60",$:%:".$0%";+(6-=$5,0"5"%$"5%2.$.0.<$"
i 4%($" 7'<P&"23-/(,-,$5%"0%T0":,/$,: 7"X(%:;(3:$.$6%$"6%:"%$"-%:<$%*,$6:B<+$6"B"™
DQ$.;'7"

KC



I"HS%8 () Yor+,

6"-5"/4%)%2";0<="Ug\

AR (@) SVGrt | Dle | TV [sm&
- 7 .
CriGng larma | &air /ik#%migg
AN Y
N aZrGir | anvanderl Tag
N /
SPvaIE NE: ikLorpighet: .
P
r \\\ | N
1 N, t—:
( A= X AN x| | T
\\ = X’L Sz e Y
N\ G - '
a8 il M-« —»C
V. 1/ \r ]
ﬁ Z +H oy T

10123 "X(%:(3:$.$6%$";.:,-"%$"/<--%/0"=BB:0+((5"%/;,0.<$"=0.2-'$"(./2<-*.6&%07"D, -., 4%($"
75%2.$.%-,"6%$<*"2.6=-%$"<P&"2.6=-%$";..,-"+;%$",00"/;,5-, 09b:" 787 (£02-,:%$"

ZH 7' "0+0%-Z" $:9%6:"0.((,*, $:"*%5"2.6=-%$"4<0:; -, "I-,:%%$"23-"%00"; +(6-=$5,0"-%: <$%Q
* $67"X(%;(3:$.$6%$"6%:"4'5,"-%:<$%* $6:B<+$6%$"B"DQS.; 7"

KE



I"HS%8 () Yor+,

TBB2).+;P<
6"-5"14%)%2":P<:'U:'t V'
Yl
v
: \
MR \
// |
\\R}/
\ 7 //
7 N 4
( f »I§§E
N V1
o blivid en /Z‘H/ML%? hﬂ‘a“"ol
Wedl M/,I)>O+CMM§¢:\A V+d | Sen K/‘:Lhﬂ,ukﬂ!.‘
(VHa) s abra” saks
v HA =V alah
-
vV EVaY + o
b/ < W’V; ,(

0123 "#'%(%;(3:$.$6%$"+-"B0'%$5%0"Z&,-"4(.;.0"%$"-+0;.$/(.6"0-., $6%6(*Z"<OR5(.607"#"3:
-.60"+-"(3:$.$6%$"6<50,64,-"0.(("<P&"*%5"$+:0":.:0,"- 5%$7"S,/0<-.:%-.$6%$"B"..(Q'- 5%$"+-"2%
10.6"<P&"5+-*065"=BB2R((:".$0%"/-,:%%$"23-"5%3",$5-,"-%:<$%* $6:B<+$6%$"B")Q$.; 7"

KF



I"HS%8 () Yor+,

6"-5"/4%)%2";,P<="UsV'

~

pel ™
ﬂ- } b il *4:
A BNy ST I
& a‘(‘h’"i) c:/f/% a / .
) 17 /
RS /% P
/| /] N // S TR
(I ¥\ T
A q - R N N N S B
/| \\
N -
N A XA =cC
WL -1 ) 2 L lal | Hi
/ Cl=7a” 5
A e R 1
LAl P C’L =VLZ 4N
B H_—’\ Ll A I S
L -A =V — A adtrovigting

10123 "X(%;(3:$.$6%8$";.:,-"%00"-%: <$%*, $6":<*" $:96:"; - "$+00"<P&"1+*$0"6<50,64,-0"
0-<0:",00"2,/0<-.:%-.$6"B":.:0,"- 5%$":,/$,: 7"J+((,$5%"/<**=$./,0.<$"+-"(3:$.$6%$"<:06€/0=-

-, 5"<P&".$0%"(+00",00"23(1,"<P&"23-:0'7"d.(("%T%*B%!("2-,*6'-"5%0".$0%"0R5(.60",00"5%0"+-"5
P.-/%($:"-,5.%":<*"6%:" D 'T'#$6%$"%TB(.P.0"(=0:,0:"2.$$:"=00-RP/0"."(3:$.$6%$7"J%::,"4-.:0%-

0;"-%:<$%*,$6:B<+$6"B"P$.;'7"

KH



I"HS%8 () Yor+,

6"-5"/4%)%2";P<>'Ug'BWD";"1A V'

/'4 ™~
A\
/ e
[ | |
fa 2\ o \ s \ |
VT JANNERNEREIIN -
NN
\ % N\ /
(o)l \ / -
/
[ < P 3
\(0,/0)| / (L.O\ 4
' )
avean Lov v kawken ink Aevt
stova Ahyvkebm |:

Tor st komma at b awandey (a4
MuHaanovias vaken av 440 vunklay
A NN i)
ar+hi=c -) Y
A+l 2b =
R i A /b :
LA 1=h d
1 1
) FLA
. (g . It o
0| UveMs yadle |ava (vilRef |
‘j?"/ ydoo ath Lilla givicelus vadi
vi bTA
r/_J F/T,.L
\b| = {74
. [
b=\ Al
A= IV Y S S B )
([ a-a)=a(z =) 1

- 10123 "X(%;(3:$.$6%$"4%8&, $5(,-"=BB6.20%$".":.$"8&%6(&%607"|+((,$5%"/<**=$./,0.<$"2.$$:"
23-/(,- $5%"2.6=-"<P&"5%2.$.%-,5%"4%0%P/$.$6,-7"Y3:$.$6%$"+-"(+00",00"23(1,"<P&"23-:0'7"
X(%:(3:$.$6%$"6%:":,*0(.6,"B<+86%-"*31(.6,",00"2'7

KI"



I"HE%8& () %64+,

TBB2).+;Q<&'
6"-5"14%)%2";,Q<&<:'UySWD7 V' |
L
2 ) S PN ) ) 2 oy ~ : ;L‘,v
- 085k +tbx =0 2 On b —7=0 H
/ yANS
X = Zbx 7|/ | en losh rtf |
/e / _ I
L= bZ l/ = 44BN ENEEE IHEERE
 b=T L

\!
'
1

sVW?’:D/<-’2

-..101'23  "X(%:;(3:$.$6%%$"4%&,$5(,-"=BB6.20%3$".":.$"&%(&%07"G%:<$%*,$6%0": <*".$(%5:"*%

Z[* @ > L'%$"(3:$.$6Z"<P&"(%5%-"0.(("/<--%/0":;,-" $:%:"$+00"<P&"1+*$0";,-,"0.((-+P/(.60"23
90:<3% $6:B<+$6'B'TB.. 7"



I"HS%8 () Yor+,

TBB2).+;Q<0'
6"-5"/4%)%2";Q<0<;'Us\'
P - P n ] - B i
,(X T U S XTI X~/
(RN .ﬁrn ‘‘‘‘‘‘‘ 1\ Bl
X[l = \[hT M
| Y P I A
Maxly mli Fhmw A g | XD INEEEE
QOp I s || g (8] S dx + zx kel C
P 1 . ya) ? 1
A(X ) LT L[1x) | Aa V0=
] T W B
b (x) 1
K l A" 7
Al N+ 11 T& NZ
{0} == O™ %=1 -
\ 1 S bIEXK K
4 505K~ 1 i
Gl bl et Nl A s ’L_/
)/ 'V . ﬁ’ U/l L/(’\).

0123 "X (%;(3:$.$6%$"4%&,$5(,-"=BB6.20%$".":.$"8&%6(&%07"?""- 5" 2 RUIBRXES. %-, "
/0.600"%S$" $;+$5:".$0%7"+((,$5%"/<**=$./,0.<$" $:%:"(3:$.$6%$".$0%"; - "(+00",00"23(1,"<P&"
23-:0"5"23-/(,-, $590%T0": 0", ":0%6"."4%-+/$.$6,-$,":,/$,:7"d. ("% TY%*BY%("23-/( - :".$0%"
;,-23-"Z* T.* B=$/0%$"+-"5+7  €Z7" ,** $0,6%0"6%:"(3:$.$6%$"0;"B-<4(%*(3:$.$6:B<+$6"

B™) Q$.;'7



I"HS%8 () Yor+,

TBB2).+;R<'
6"-5"/4%)%2";R<;'U; V'
o f /
' (EIAN
/ \
/Al
/ / 8y =41 nting ent
¢ » / 4 i
p / w M
/ - ./ =‘.7gl§'x +3 B
/ =
/ / '
/ L
/(\\f» / g em| &y |28
| // Y X o Wnjevaa
/ / oo | Ad | bliv|dow
T / ol
/ PaAlie\
o/
/
/
4 A e
/

0123 "H'%6(%:(3FBYS";.:,: " $:./0"<*" 0QQ;+-5%0"23-"(.$1%$"6%$<*"<-.6<": KO %: 0+
* 7"X$"6-,2.:/"(3:$.$6:*%0<5"+-".$0%"0. ((-+P/(.60"$<66-,$$"23-",00"/=$$,",;63-,"<*"(.$1%-$,"+-"
B.-,((%((,7"Y3:$.$6%$"6%:",$:,0:B<+$6%PB"K



I"H%& () %or+,
TBB2).+';S<'

6"-5"14%)%2";S<;'U;'&V'

/ \ . /. —
2 /[, / )‘2‘!‘
\ _ ( { 7}99413 wk‘\ / Xt |
\ A NI any
\ P g 5 %) =z

:ln\m Ktewn (01 )

ST VU
>
\

X P & dgml/fcm

Y Va
-2 - 1 yd 51 4 | X | 6
’ A /
L N
) P
[ -
,-..[01'23  "MBB6.20%3$"+-"(3:0"*%5"5.6.0,(0"&1+(B*%5%(7"J%0"-%5<;.:,:"5<P/" . f%"&=-"5%0"5

0,(,"&1+(B*%5(%0"&,-",$;+$0:";,-/%$"23-"4%:0+*$.$6",;"/<$: B $OVTH((%0-"23-"4%:0+*$.$6"
,,"B=$/0%$"ULO"IW7" ** $0,6%0",$:%:"(3:$.$6%%$"*<0:;,-,"%$"6<50,64,-",$:,0:"<P&"6%:"5%3$"
23-:0,B-<4(%*(3:$.$6:B<+$6%%$"B"'XQ$.;'7"

TBB2).+'=<"

6"-5"/4%)%2'==<;'UM'B8$%2V' |

IRW TR 74/%%% datorn gt~

N I P O B N . ¥ 1 A A by Y AN S 2 LA S

4000 = 1?:}4';4,, B Lxtadte 1, sen effer 2 ¢ANEN i

AARETEEN T / . ,
UGB asteden by i, alilh o0t
1] A | /4‘/‘7("’"/0}00
NN T

,-..101'23  "X(%;(3:$.$6%3%";.:,-"%%$"2%(,/0.60"0%P/$,5"%/;,0.<$"<P&"5+-*%5"=BBRR((:".$0%"/-
1%$"23-"%%$"6<50,64,-",$:,0:7"X(%;(3:$.$6%0$"6%:"L"B<+$67"

18"



I"HS068()'%6*+,

6"-5"/14%)%2'==<="Ur\l
' 4

4 = [
]

!

S S

W

|

—
S |
ERECEER
Y D Q=X

| |
\—-

Ll N A AN

A | E E N R

,-..101'23  "X(%;(3:$.$6%0%$"6%-"%00"/<--%/0":;,-"=0.2-'$"%00",$0,6,$5%"<*"%00"=-:B-=$6:B-.: 7"
J+((,$5%"/<**=$./,0.<$"5%2.$.%-,:":<*"Z?-<P%3$0=Y8($. $6Z"<P&"B"'$+:0":.:0,"-, 5%,
;+$5:"(./&%0:0%P/$%0"2%(,/KE08<*;,$5(,:"0.((" 'LOC &'=0,%$"*<0.;%-.$67"3%0":,/$,:"
+;%%$"%00",$0,6,$5%"<*",00"=-:B-=$6:B-.:%0"+-"K7"3%::,"4-.:0%-"63-",00"/-,;%$"23-"/<**=$./,Q
0.<$<+$6"B"'DQ$.;".$0%",$:%:"=BB2R((5,7"



"#$%6&' () %*+,
6-5'/4%)%62'==<>'Ui BWD  TaV'
5015 |l dairfom NN
oh | ,
,,,,,, \{ﬂ% Jc'llkles %HIL/V\
A0 -9% = 3Far |
By hojdes pYisel | |
VIR T A o
N30t sm diar oo g1

entelH wed

) W . .,g EEEEE I N BN
X = arngn ,,A?‘Vcll/\éf,,, Wassdexov| | | 1 L[

ENEE IR

S5

S
S
L=
S

\0

kS
]

N 8
NS

P M . BRI L
55 I a wocehiuella ﬁ
L ]

| ! Ceof
NN 'PWStDlMW\@cW vor_gg 120,35 o

—
D

10123 "X(%;(3:$.$6%3";.:,-"%$"6<50,64,-",$:,0:"*%65"%$"[<--%/0"4%-+/$.$65023-+$

- $6:2,/0<-$7"d<(/$.$6%$",;"23-+$5-.$6:2,/0<-$"+-"2%(,/0.6"<P&"5+-*%5"=BB2R((:".$0%"/-,:%$"
23-"5%$" $5-,"*<5%((%6-.$6:B<+$6%$7"T+((,$5%"/<**=$./,0.<$"+-";,- TH%{$5/0"5% 2AQ

-, 5"<P&"(3:$.$6%3$"+-"+31(.6",00"23(L,"<P&"23-:0"0-<0:",00"%00 4% A HEH " ;"X3
+$5-.$6:2,/0<-$":,/$,: 7", **,$0,6960"6%:"%(%;(3:$.$6%$"5%$"23-:0, "*<5%((%-.$6:B<+$6%$":, 0"
[<**=$./,0.<$:B<+$6"B"DQ$.; 7"

N E— S B % NS SR S— .
I



I"H$%8 () %o +,
TBB2).+'=0<'
6"-5"/4%)%2'=0<;'U3'8WD';'! V'
3k 44 =594
Y6 x|1S6 & 81 MA [~ dan ok’ vmtise| irdn 4
3éxs > (gn = U0 YO0cen 50,74

S .N;‘S
v
3

Y/ 1%/
l 4 4 y i
‘M'Vu}_\ 1 ) et flamen S
0

/4

W1RX + 1,99y | = 5

~
VN
NS

S [
46 xSE 1= dlatlan —>

O2x + 18Y

AN
1!

)
S
~a
L)
=
1

<

[UAUs

ft

%]

I
|

OINE
J
(NN

T

7

~N

~
AN
\
XN
™~
S
NN
N AN
\*
SN
L
~C
=
T
N

4l
I A
~D
V‘.
)

Y
AN
A—w
N\
~\
N

\

S<-0:+00$.$6"B"$+:0,""5 7



I"HS%8 () Yor+,

B
R
=
+
o

R
a _~ X
O

AN
AN
N
N

Iy

N
N
™N

\

00)-(k00d) 10+ (12 ~01)
064 »00036) 120 +

\\
AN
\
™~
IS

tt
T~

N

)]
=
N

S

!
NONY

— ” | S

924 roor)30=
204 40932 + 1Y 4 b —62a | || |
hYak = 13 4a <7394 +0 7 #r

R.

{

T
e

*
SN LT
=
.
~
1
]

1
AR

A

N

>~

J
VRN
o s
D

)

-.101'23  "X(%;(3:$.$6%$"4%8&, $5(,-"=BB6.20%$".":.$"8&%6(&%607"i+-"%/;,0.<$::R:0%*%60":0+((:"=
63-:"206("." *(+$65%$"<P&"*<0:;, - $5%"2%("63-:"5"5%60"6%$%-%((,"=00-RP/%0" (@ ((:"=BB7"J%!
10.6,"4%:0+*$.$6%%",;"- *(+$65%$"63-",00";,-/%$"B-.:%-$,"%((%-"5%0" 6 YeSYE4B(4(:=00
1<--9%/0"4%-+/$,5%7"+((,$5%"[<**=$./,0.<$"+-"(3:$.$6%$"(+00",00"23(1,"<P&"23-:0KP&"*, 0%*
0.:1,": R*4<(%-"+-"/<--%/0" $;+$5,7"S%(%$":<*"63-:"."43-1,$"B":%-/,-".$0%"=BB6.BW6$:":; -.
&9%0:6-,5"<P&"/-,;:%$"23-"I<**=$./,0.<$:B<+$6"BS)(D,$:%:"5+*%5"; - "=BB2R((5, 7"

 ** $0,6060"6%:"%(%;(3:$.$6%$"%$"+<5%((%6-.$6:B<AIBBLP& " %$"/<**=$./,0.<$:B<Q
+$6"B")Q$.;'7"



I"HS%8 () Yor+,

6!!_5!!/4%)%2!2 <:lu>ISW|DI;I!AVI ‘

[l aut===YRRREERTEEENANEENEEEEEEEN
N ~ﬂl o lweyd w Ut = e
| F
HENE

B
- T

- <.,_,...‘r,.,,, 1 _ ‘ ’ : — ; ]
S<-0:+00%$.$6"B"$+:0,""5,7



I"HS%8 () Yor+,

\
[']
4

| O

A &
.§ 1
|

/

>
| ~ i
XY

- 064 - 0,06 L +00 0%) 30 B

L e swb a4 -1 FosU

M4 AU+ 1Dgb +osUl=paas | LT 1
EREEN Ak | A av bredden |« m oo | | |11 N

b e wa@ Aem ﬂ; 1 I I O A

- 101'23  "X(%;(3:$.$6%$"4%&,$5(,-"'=BB6.20%$".":.$" &% (&0 7"|+((,$5%"/<*=$Q0.<$"+-"(3
$.$6%$"(+00",00"23(1,"<P&"23-:0"%20%-:<*" "+ ("%$8&%60%-":<*"; -., 4(%-":+00:"=0KP&" $;+$5:"/<
-%/07"X(%:;(3:$.$6%$"6%:": *0(.6,"*31(.6,"BX+$67



"#3%&'()'%*+, '
T($#%-4B"&%-% " /(‘H&+-HE&+)*

N,096*,0./%$" &,-"%3$" 2(%-0=:%$'-.6"&.:0<-.,"*%65" 4.5~ 6" 2-'$I*56:-%- 7" J%$" =0; %PIQ:":
H("=-"B- 0.1, A%&<;" 1< ="+ $$.:/,$:" $R2./%$&Y0" <P&" (=:0",00" =02<~:/,"*,0%6* 0./%$" :<*"
15, $7" A<H=$./,0.<$"*%5" &1+(B",;"*,0%*,0./%%:" :B-'/"+-"(./,-0,5"3;%-" &% (," ;+-(5%$7"#"0,/0"
*065",00".$2<-*,0.<$:0%/%$./%$"=0;%P/(,:",$; +$896*,0./%3$" " ((0*%-"/<*B(%T,":.0=,0.<$%- 7"
N,0%*,0./"+-"+:%%$"%00";%-/OR6" . $<*":960%$:/,B" <P&"23-"<(./,"R-1%$7"j00%-:0"& $8(,-"*,0%*,0
1%$"<*" 00"=BBO+P/,"*3$:0%-"<P&"2<-*=(%-,"6%$%-%((,":, *4,$57"

Y#%-+4'4H +-

M$5%-;.:$.$6%3"."+*$960"*,0%*,0./":/,":R20,"00%6(%: %-$,"=0:%P/(,-'23-*6,",00",-49G0,"*
0%*,0.:/07"J%0".$$%2,00,-",00"=0;%P/(,"23-:0'%(:%" ;"*,0%*0./%$:" 4%6-%BB"<P&"*9%60<5%-":, *C
=0;%P/(," <(./," :0-,0%6.%-" 23-" 00" /=$%$," (3:," *,0%*,0.:/," B-<4(%*" <P&" $:+$5," * 0%*,0./" ."
&+ Q2P&"R-1%:-%(,09%6"50=,0.<$%- 7" #"=$5%-;..$.$6%$":/,"%(%:%-$,"6%:"*3100©&%0" 00" =
* $,0"23-51=B," <P&"4-%55,":.$"/-%,0.:.0%0" <P&":.00"*,0%*,0.//=$$,$5%7"b.5,-%"/,"5%$" 4.5-,"
0.((",00"%(%:;%-$,"=0;%P/(,-"23-*'6," 00" :+00,".$"*,0%*,0./%$" " <(/,":,** $&,$6" <P&":%" 5%::"
4%0R5%(23-".$5.;.5"<P&": *&+((%7

M$5%-;.:$.$6%6$":/," $$%& ((,";,-.%-,5%" -4%0:2<-*%-"<P&" -4%0::+000" 5+-"=$5%:3/,$5%" /0.
0%0%-" =063-" %$" 5%(7" i+-" " +-" (+*B(.60" :/," =$5%-;.:$.$6%$" /%" ." -%(%:;,$0" B-, T.:$+-," *.(13
M$5%-;.:$.$6%6$"/,"6%" %6(%:%-$,"*31(.68%0" 00" /<**=$.PY%-,"*965"<(./,"=00-RP/:2<-*%-7"b.5,-%'
:1," 5%$" 6%" %(%;%-$," =0*,$.$6,-" :,*0" %-2,-%$&%60" ;" *,0%*,0./%$:" (<6./0" 6%$%-(.:%-4,-8&%0
1-9%,0.:,"/:,(.0%0%-" <P&"*$62,P%00%-,5%"/,-,/0+-7" M$5%-;.:$.$6%$" :/," :0+-/," %(%:%-$,:" 0.((0-<
0.((":.$"23-%'6,",00",$:+$5,"*,0%*,0./"."<(./,": ** $&,$6":, 0" 6%"=0-R**%%"'0" B-<4(%*(R

$.$6" <" 4'5%"* (" <P&"*%5% (7" #'=$5%-;.:$.$6%$" 1/," %6(%;%-$," 5%::=0<*"6%:"*3100&%0" 00" =
96P/(,":.$"23-*'6,",00",$;+$5,"5.6.0,("0%/$./0"5.6.0,(,"*%5.%-"<P&"+:%$" $5-,";:%-/OR6":<*"/ $"
23-06/<** " <] - [0+ +*$%$, 7

T%1-(5)49%6)%2-96') $HYb-+ HE+-HEH) ¥ 4+8'2-"-"-5-(%0& | (9+A$++06) %028 (&++O+5-WH"& [ (#:28 &++F

K7,$:+$5,"<P&"4%:/-.;," $$%43-5%$" :"*,0%6*,0.:/,"4%6-%BB": *0": *4,$5"*06((,$"4%6-%BBY%$7

17 &,$0%-,"B-<P%5=-%-"<P&"(3:,"=BB6.20%-",:":0,$5,-5/,-, /OP&=0AB";%-/OR6 7"

872<-*=(%-,0",$,(R:%-,"<P&"(3:,"*,0%*,0.:/,"B-<4(%*":, *0";+-5%-,"; (5,":0-,0%6.%-0"*%0<5%-"
<P&"-%:=(0,07

>70<(/,"%$"-%,(.:0.:/":.0=,0.<$"<P&"=02<-* "%$"*,0%6*,0.:/"*<5%((":, *0",$;+$5,"<P&"=0; +-5%- "
%$"*<5%((:"%6%$:/,B%-"<P&"4%6-+$:$.$6,-7"

C723(10"23-,"<P&"4%53*,"*,0%*,0./,"-%:<$%* ' $67

E7/<**=$.P%-,"*,0%*,0.:/,"0,$/%6'$6,-"*=$0(.600":/-.20(.60"<P&"."& $5(.$67
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