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Aufgabenstellung,Studienarbeit*Abteilung*I,*HS*2012/13!

Patrizia'Heer'&'Simon'Stäheli!

!

BTZ$Reservations!App" "

1. Auftraggeber,und,Betreuer,

!

Praxispartner$und$Auftraggeber$diese$Studienarbeit$ist$$

SCS!(Super!Computing!Systems)!

Technoparkstrasse!1!

8005!Zürich!

Schweiz!

Ansprechpartner$Auftraggeber:$$$

Julian!Heeb!!

julian.heeb@scs.ch!

Betreuer$HSR:$$

Prof.!Dr.!Markus!Stolze,!Institut!für!Software!mstolze@hsr.ch!!

Sebastian!Hunkeler,!Assistent,!Institut!für!Software,!(iOS!Engineering)!shunkele@hsr.ch!

!

2.,Ausgangslage,

Die Abkürzung BTZ steht für die Stiftung Behinderten-Transporte Zürich. Die BTZ 

transportiert mobilitätsbehinderte Menschen aus dem Kanton Zürich.  

Die SCS steht mit dem BTZ in Kontakt, da Julian Heeb selbst Benutzer des BTZ 

Services ist. Der Wunsch nach einer iPhone App wurde ursprünglich von Julian 

Heeb geäussert, womit er bei der BTZ auf offene Ohren stiess. Da die BTZ eine 

Stiftung ist und nur bedingt finanzielle Mittel vorhanden sind, kam die Idee für 

eine solche App in Zusammenarbeit mit einer FH als Semesterarbeit zu realisieren. 

, ,

9
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3.,Ziele,der,Arbeit,

 

Im Rahmen dieser Studienarbeit sollen die folgenden Aufgaben bearbeitet werden: 

• Die Bedürfnisse von direkten und indirekten Nutzern der BTZ App sollen 

analysiert werden. Insbesondere sind die Rollen von SCS und BTZ im 

Projekt klar zu definieren. Zudem muss der Arbeitsfluss der 

Reservationsentgegennahme (aktuell und zukünftig) in verschiedenen 

konkreten Beispielen dokumentiert werden  

• Ein Interaktionskonzept (UI Design) für die BTZApp ist zu entwickeln. 

Dieses sollte auf die identifizierten Bedürfnisse von Nutzern ausgelegt sein, 

und die Möglichkeiten von iOS sinnvoll nutzen. Das heisst, es muss 

plausibel argumentiert werden, warum die Lösung einen Vorteil gegenüber 

der aktuellen Lösung (Bestellen mit dem Telefon) bringt. Das 

vorgeschlagene Interaktions-Konzept sollte  mit möglichst einfachen Mitteln 

getestet werden und mit den Auftraggebern und Kunden ein zu 

implementierendes UI-Design beschlossen werden (z.B. Paper Prototyping).  

• Das UI Design ist mit Hilfe des iOS SDK zu implementieren. Das interne 

Design und die Architektur des Systems sollen nachvollziehbar aus den 

Benutzerbedürfnissen und Technologie-Constraints abgeleitet werden.  

Hierbei sollte nicht nur eine hohe Benutzbarkeit des Systems für die 

Benutzer-Zielgruppe angestrebt werden, sondern auch eine angemessene 

Stabilität und Wartbarkeit sicher gestellt werden.  

• Dem Auftraggeber ist ein lauffähiges und getestetes System, inklusive 

Dokumentation für die Wartung und Installationsanleitung abzuliefern. 

• Für die HSR ist eine Dokumentation zur Studienarbeit (siehe unten) zu 
erstellen, sowie ein Video. 

Die folgenden Software Komponenten sollen implementiert werden: 

• Eine iPhone App (iOS 6) für das iPhone 3GS und besser. 

• Eine korrespondierende Server Komponente, welche Reservationen von den 

iPhone Clients entgegen nimmt und in einer Datenbank verfügbar macht. 

• [Optional] Call Center Software, welche die Sichtung und Abarbeitung der 

eingegangenen Reservationen ermöglicht. 

• [Optional] Push Benachrichtigungen über bestätigte oder abgelehnte 

Reservationen 

4.,Zur,Durchführung,

Mit dem HSR-Betreuer finden in der Regel wöchentliche Besprechungen statt. 

Zusätzliche Besprechungen sind nach Bedarf durch die Studierenden zu 

veranlassen.  

8
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Alle Besprechungen sind von den Studenten mit einer Traktandenliste 

vorzubereiten und die Ergebnisse in einem Protokoll zu dokumentieren, welches 

im Projekt-Repository stets zugreifbar ist.  

Für die Durchführung der Arbeit ist ein Projektplan zu erstellen. Dabei ist auf einen 

kontinuierlichen und sichtbaren Arbeitsfortschritt zu achten. An Meilensteinen 

(gemäss Projektplan) sind einzelne Arbeitsresultate in vorläufigen Versionen 

abzugeben. Über die abgegebenen Arbeitsresultate erhalten die Studierenden ein 

Feedback. Eine definitive Beurteilung erfolgt aufgrund der am Abgabetermin 

abgelieferten Dokumentation. Die Evaluation erfolgt aufgrund des separat 

abgegebenen Kriterienkatalogs in Übereinstimmung mit den Kriterien zur SA 

Beurteilung. Es sollten hierbei auch die Hinweise aus dem abgegebenen Dokument  

„Tipps für die Strukturierung und Planung von Studien-, Diplom- und 

Bachelorarbeiten“ beachtet werden.  

 

5.,Dokumentation,

Über diese Arbeit ist eine Dokumentation gemäss den Richtlinien der Abteilung 

Informatik zu verfassen. Die zu erstellenden Dokumente sind im Projektplan 

festzuhalten. Alle Dokumente sind nachzuführen, d.h. sie sollen den Stand der 

Arbeit bei der Abgabe in konsistenter Form dokumentieren. Die Dokumentation ist 

vollständig auf CD/DVD in 2 Exemplaren abzugeben.  

Zudem ist eine kurze Projektresultatdokumentation im öffentlichen Wiki von Prof. 

M. Stolze zu erstellen. Diese muss einen Link auf ein öffentlich zugängliches (z.B. 

YouTube) „Video Poster“ enthalten, welche das Resultat der Arbeit dokumentiert 

(das Video sollte auch im Original auf der CD/DVD enthalten sein). Dieses Video 

sollte nicht mehr als 2 Minuten lang sein. Das Video enthält einen Intro-Screen mit 

HSR-Logo, Titel der Arbeit, Namen der Studenten und Namen des 

Betreuers/Dozenten und Industriepartner (Standbild PPT Folie im HSR Corporate 

Design, 5 sec). Im ersten Inhaltsteil des Videos (30 sec) wird erklärt warum das 

gelöste Problem relevant ist: Warum braucht es das System, warum ist die Arbeit 

ohne System mühsam oder unmöglich? Der zweite Inhaltsteil des Videos (max. 50 

sec) gibt eine Systemübersicht und zeigt anhand eines Einsatzbeispiels was das 

Resultat dieser Arbeit wem bringt. Abschluss mit Zusammenfassung der "Nutzer-

Benefits" auf PPT Standbild. Im dritten Inhaltsteil (max. 30 sec) werden die 

„Errungenschaften“ der Arbeit prägnant dargestellt. Insbesondere werden 

gemeisterte technische und organisatorische Herausforderungen aufgelistet (z.B. 

Architektur auf PPT Folie im HSR Corporate Design). Im Abspann (5 sec) sollte der 

Intro-Screen wieder eingeblendet werden. Das Material für die Video-Erstellung 

wird von der HSR gestellt (Multimediastelle). Das Video ist mit Untertiteln 

auszustatten. Auf eine Tonspur sowie Musik ist zu verzichten. Beispiele von HSR-

Videos zu verschiedenen Arbeiten finden Sie bei YouTube (z.B. Kinect Bodyscanner 

http://www.youtube.com/watch?v=Q1ngxAkiaRg) 

e
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6.,Termine,,

 

Siehe auch Terminplan auf  
https://www.hsr.ch/Termine-Diplom-Bachelor-und.5142.0.html 

 

17.09.2012 Beginn der Studienarbeit, Ausgabe der Aufgabenstellung 
durch die Betreuer. 
 

21.12.2012 Abgabe des Berichtes an den Betreuer bis 12.00 Uhr. 
!

7.,Beurteilung,

 

Eine erfolgreiche SA zählt 8 ECTS-Punkte pro Studierenden. Für 1 ECTS Punkt ist 

eine Arbeitsleistung von ca. 25 bis 30 Stunden budgetiert. Dies entspricht 
ungefähr 17h pro Woche (auf 14 Wochen) und damit ca. 2 Tage Arbeit pro Woche. 

Für die Beurteilung ist der HSR-Betreuer verantwortlich. 

Die Bewertung der Arbeit erfolgt entsprechend der verteilten Kriterien-Liste.  

  

 

Rapperswil, den 17. September 2012 

 

 

 

Prof. Dr. Markus Stolze 

Institut für Software 
Hochschule für Technik Rapperswil 
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mM/ *�HH@*2Mi2` *HB2Mi- 2MirB+F2HiX .B2 EQKKmMBF�iBQM xrBb+?2M /2M 2BMx2HM2M EQKTQM2Mi2M 2`7QH;i Ƀ#2` /2M
Qz2M2M ai�M/�`/ >hhS fCaPL X .2` q2#b2`pB+2 mM/ /B2 *�HH@*2Mi2` �TTHBF�iBQM rm`/2M �m7;`mM/ /2` �M7Q`@
/2`mM;2M �M /B2 AM7`�bi`mFim` KBi XL1h h2+?MQHQ;B2M `2�HBbB2`iX .B2 avM+?`QMBb�iBQM /2` .�i2M xrBb+?2M /2K
q2#b2`pB+2 mM/ /2K KQ#BH2M 1M/;2` i 2`7QH;i KBi /2K QT2M bQm`+2 6`�K2rQ`F _2biEBi- /�bb BM EQK#BM�iBQM
KBi /2K S2`bBbi2Mx7`�K2rQ`F *Q`2 .�i� pQM �TTH2 7Ƀ` 2BM2 2BM7�+? >�M/?�#mM; /2` .�i2MbvM+?`QMBb�iBQM
bQrB2 /2b HQF�H2M wrBb+?2MbT2B+?2`b bQ`;iX

1BM ;`Qbb2` oQ`i2BH pQM /B2b2K avbi2K Bbi /B2 M�?2xm mM#2;`2Mxi2 Jƺ;HB+?F2Bi 7Ƀ` 1`r2Bi2`mM;2MX Abi /B2 �F@
x2Ti�Mx 2BM2` bQH+?2M aK�`iT?QM2 �TT #2B /2` EmM/b+?�7i pQ`?�M/2M- r `2 BM 2BM2K r2Bi2`2M a+?`Bii /B2
AMi2;`�iBQM BM /�b #2bi2?2M/2 .BbTQbBiBQMbbvbi2K Kƺ;HB+?X .B2b rB2/2`mK rɃ`/2 /B2 BMi2`M2M �#H m72 /2` "hw
bi�`F p2`2BM7�+?2M mM/ 2MibT`2+?2M/ /B2 6H2tB#BHBi i BM /2` .BbTQbBiBQM 2`?ƺ?2MX L2m2 �m7i` ;2 KɃbbi2M MB+?i
K2?` T2` h2H27QM 2Mi;2;2M;2MQKK2M r2`/2M- bQM/2`M FƺMMi2M BMM2`?�H# 2BM2` /2}MB2`i2M w2BiHBKBi2 2H2Fi`QMBb+?
p2`�`#2Bi2i r2`/2MX lK bQ rB+?iB;2` Bbi /2b?�H#- /�bb /B2 aK�`iT?QM2 �TT 2BM7�+? mM/ BMimBiBp xm #2/B2M2M BbiX
.2br2;2M rm`/2 #2B /2` 1MirB+FHmM; /�b �m;2MK2`F BK aT2xB2HH2M �m7 :lA :mB/2HBM2b mM/ �m7 /B2 lb�#BHBiv
;2H2;iX .m`+? /B2 q�?H 2BM2` Qz2M2M EQKKmMBF�iBQMbb+?MBiibi2HH2 rB`/ /B2 xmFɃM7iB;2 EQKT�iB#BHBi i KBi r2B@
i2`2M aK�`iT?QM2ivT2M ;2r ?`H2Bbi2iX

3
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.B2 aiB7imM; "2?BM/2`i2M@h`�MbTQ`i2 wɃ`B+?- M�+?7QH;2M/ "hw ;2M�MMi- Bbi 2BM2 F�MiQM�H2 aiB7imM;- /B2 h`�Mb@
TQ`i�m7i` ;2 7Ƀ` ;2?#2?BM/2`i2 S2`bQM2M /m`+?7Ƀ?`iX 6�?`�m7i` ;2 r2`/2M #Bb?2` Ƀ#2` FQMp2MiBQM2HH2 a+?MBii@
bi2HH2M rB2 h2H27QM- 6�t Q/2` q2#7Q`KmH�` 2Mi;2;2M;2MQKK2M- rQ#2B H2ixi2`2 #2B/2 Mm` 2BM2M KBMBK�H2M �Mi2BH
b KiHB+?2` 2BM;2?2M/2M _2b2`pB2`mM;2M �mbK�+?2MX 1BM �M`m7 KBi 2BM2` "2bi2HHmM; Kmbb pQM 2BM2K .BbTQM2Mi
#2B /2M "hw /B`2Fi p2`�`#2Bi2i r2`/2MX .B2b #2/2mi2i- /�bb 2BM 6�?`x2m; ;2bm+?i rB`/- /�b xm` ;2rɃMb+?i2M
�#?QHx2Bi 7`2B Bbi mM/ bB+? B/2�H2`r2Bb2 BM /2` L ?2 /2b �#?QHQ`i2b #2}M/2iX .2` 6Q`ib+?`Bii /2` h2+?MBF BM /2M
H2ixi2M C�?`2M BK "2`2B+? /2` KQ#BH2M 1M/;2` i2 2`Kƺ;HB+?i /B2b#2xɃ;HB+? pƺHHB; M2m2 ax2M�`B2MX �m+?  Hi2`2
S2`bQM2M- r2H+?2 /2M :`Qbbi2BH /2` "hw EmM/b+?�7i �mbK�+?2M- bBM/ bB+? D2 H M;2` D2 K2?` /2M lK;�M; KBi
aK�`iT?QM2b ;2rQ?MiX 1BM 2H2Fi`QMBb+?2b _2b2`pB2`mM;bbvbi2K BMFHmbBp2 aK�`iT?QM2 �TT �Hb 2MibT`2+?2M/2
aQ7ir�`2HƺbmM; #B2i2i bB+? /2b?�H# ;2`�/2xm �MX

.B2 GƺbmM; bQHH #2biKƺ;HB+? BM /B2 #2bi2?2M/2 ǳJB+`QbQ7i qBM/QrbǴ AM7`�bi`mFim` BMi2;`B2`i r2`/2M FƺMM2MX
q�b /B2 aK�`iT?QM2 �TT #2i`Bzi- bQHH BM 2BM2K 2`bi2M a+?`Bii /�b BS?QM2 pQM �TTH2 7QFmbbB2`i r2`/2MX

lK /2M �#H�m7 2BM2` _2b2`pB2`mM; xm p2`bi2?2M- FQMMi2M rB` #2B 2BM2K "2bm+? BM /2M "Ƀ`Qb /2` "hw 2BM2M
1BM#HB+F BM /B2 p2`b+?B2/2M2M �#H m72 2`?�Hi2MX AM 2BM2` r2Bi2`2M aBixmM; rm`/2M /B2 �M7Q`/2`mM;2M #2bT`Q+?2M
mM/ bT2xB}xB2`iX .�b �m7 /2` q2#b2Bi2 /2` "hw pQ`?�M/2M2 _2b2`pB2`mM;b7Q`KmH�` /B2Mi2 #2B /2` .2}MBiBQM
/2` �M7Q`/2`mM;bbT2xB}F�iBQM2M �Hb _272`2MxX JBi /2M ;2b�KK2Hi2M AM7Q`K�iBQM2M rm`/2M S�T2`@S`QiQivT2b
2`bi2HHi mM/ /�KBi /B2 :`mM/H�;2 7Ƀ` 2`bi2 lb�#BHBiv h2bib ;2H2;i- /B2 KBi 2BM2K TQi2MiB2HH2M xmFɃM7iB;2M "2Mmi@
x2` /m`+?;27Ƀ?`i rm`/2MX .B2 M +?bi2M a+?`Bii2 mK7�bbi2M /B2 1p�Hm�iBQM /2` xm p2`r2M/2M/2M h2+?MQHQ;B2M
mM/ /B2 AKTH2K2MiB2`mM; 2BM2b �`+?Bi2Fim`T`QiQivT2MX .B2 S�T2` S`QiQivTb mM/ /B2 lb�#BHBiv h2bib ?�#2M ;2@
?QH72M- ;`Q#2 62?H2` BK :lA .2bB;M xm p2`?BM/2`MX JBi /2K �`+?Bi2Fim`T`QiQivT2M rm`/2M /B2 xm p2`r2M/2M/2M
h2+?MQHQ;B2M 2p�HmB2`iX

6Ƀ` 2BM ;2Q`/M2i2b S`QD2FiK�M�;2K2Mi bQ`;i2 /�b oQ`;2?2M M�+? _lSX

N
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�mb /2M �M7Q`/2`mM;2M Bbi 2BM2 _272`2MxBKTH2K2Mi�iBQM /2b _2b2`pB2`mM;bbvbi2K #2bi2?2M/ �mb /`2B EQKTQ@
M2Mi2M 2Mibi�M/2M,

RX BS?QM2 �TT �Hb a+?MBiibi2HH2 xmK 1M/#2Mmix2`

kX q2#b2`pB+2 �Hb EQKKmMBF�iBQMb@ mM/ .�i2MT2`bBbi2MxFQKTQM2Mi2

jX *�HH@*2Mi2` *HB2Mi KBi /2K /B2 .BbTQbBiBQM 2BM;2?2M/2 �m7i` ;2 p2`�`#2Bi2i

.�#2B Bbi �MxmK2`F2M- /�bb /2` *�HH@*2Mi2` *HB2Mi @ �Hb QTiBQM�H2` "2bi�M/i2BH /2b S`QD2Fi2b /2FH�`B2`i @ Mm` BM
b2BM2` �#bQHmi2M :`mM/7mMFiBQM�HBi i BKTH2K2MiB2`i rm`/2X

�##BH/mM; RXR, �`+?Bi2Fim`Ƀ#2`bB+?i b KiHB+?2` EQKTQM2Mi2M

�m7;`mM/ /2` pQ`?�M/2M2M AM7`�bi`mFim`�M7Q`/2`mM;2M rm`/2M #2BK q2#b2`pB+2 mM/ /2K *�HH@*2Mi2` *HB2Mi
�m7 /B2 JB+`QbQ7i@h2+?MQHQ;B2 XL1h ;2b2ixiX .B2 EQKKmMBF�iBQM 2`7QH;i Ƀ#2` /2M Qz2M2M ai�M/�`/ CaPL f
>hhS- r�b /B2 �M#BM/mM; r2Bi2`2` aK�`iT?QM2ivT2M T`Q#H2KHQb 2`Kƺ;HB+?iX

.B2 �TT 2`Kƺ;HB+?i 2b /2K EmM/2M T`BK ` M2m2 6�?`�m7i` ;2 /2` "hw@w2Mi`�H2 xm Ƀ#2`KBii2HMX 62`M2` FƺM@
M2M 6�?`�m7i` ;2- mMi2` 1BM?�HimM; /2` :2b+? 7ib`2;2HM- #2HB2#B; �M;2T�bbi r2`/2MX ɂ#2`KBii2Hi2 �m7i` ;2 mM/
2p2Mim2HH2 �MT�bbmM;2M r2`/2M pQM /2` "hw w2Mi`�H2 Ƀ#2` /2M *�HH@*2Mi2` *HB2Mi 2Mir2/2` �Fx2TiB2`i Q/2`
�#;2H2?MiX C2/2 Jmi�iBQM 2BM2b �m7i`�;2b #`BM;i 2BM2 ai�imb M/2`mM; KBi bB+?- r2H+?2 BM 2BM2K xmK �m7i`�;
;2?ƺ`2M/2M GQ;#m+? p2`K2`Fi rB`/X

Ry
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lK /�b avbi2K BM "2i`B2# xm M2?K2M- 72?H2M MQ+? 7QH;2M/2 SmMFi2,

RX AKTH2K2Mi�iBQM pQM Smb?@LQiB}+�iBQMb �m7 /2K BS?QM2 #2B ai�imb M/2`mM;2M pQM _2b2`pB2`mM;2M

kX o2`#2bb2`mM; /2b *�HH@*2Mi2` *HB2Mib #2xɃ;HB+? lb�#BHBiv mM/ 6mMFiBQM�HBi i

jX am#KBbbBQM /2` BS?QM2 �TT BM /2M �TTH2 aiQ`2

.�b 2MirQ`72M2 avbi2K 2`H�m#i /Bp2`b2 q2Bi2`2MirB+FHmM;bKƺ;HB+?F2Bi2M,

Ç lMi2`biɃixmM; /2` 6mMFiBQM�HBi i �m7 r2Bi2`2M SH�ii7Q`K2M UxX"bTX �M/`QB/- qBM/Qrb S?QM2V

Ç AMi2;`�iBQM /2b 2MirQ`72M2M avbi2Kb BM /B2 �Fim2HH p2`r2M/2i2 .BbTQbBiBQMbbQ7ir�`2- /B2 2#2M7�HHb �m7 XL1h
h2+?MQHQ;B2M mM/ JB+`QbQ7i aZG a2`p2` #�bB2`i

Ç 1`r2Bi2`mM; /2` �TT mK r2Bi2`2 6mMFiBQM�HBi i2M UxX"bTX /�b 1`7�bb2M pQM .�m2`�m7i` ;2MV

X

RR



6QH;2M/2 xr2B �#b+?MBii2 x2B;2M 2BM2M Fm`x2M 1BM#HB+F BM /B2 FQMF`2i2M �`#2BibH m72 BK h�;2b;2b+? 7i /2` "hwX

AK "hw >�mTi[m�`iB2` �M /2` "�/2M2`bi`�bb2 ekd- 3y93 wɃ`B+? �`#2Bi2M BM /2` _2;2H 9@8 S2`bQM2MX 1b 7QH;i 2BM2
Fm`x2 "2b+?`2B#mM; /2` �`#2BibTH ix2X

.2` 6B`bi G2p2H .BbTQM2Mi p2`r�Hi2i "2bi2HHmM;2M 7Ƀ` /2M ;H2B+?2M h�;- bQrB2 Fm`x7`BbiB;2 �M/2`mM;2MX .2`
�`#2BibTH�ix Bbi BK a+?B+?i#2i`B2# pQM yd,yy @ kR,jy l?` #2b2ixiX .2` 6B`bi G2p2H .BbTQM2Mi �`#2Bi2i T�`�HH2H
KBi xr2B �`#2Bibbi�iBQM2M,

Ç .BbTQbBiBQMb �`#2Bibbi�iBQM KBi k "BH/b+?B`K2M @ "2i`B2# /2` .BbTQbBiBQMbbQ7ir�`2

Ç AMi2`M2i f 1@J�BH �`#2Bibbi�iBQM KBi R "BH/b+?B`K @ 1KT7�M; pQM _2b2`p�iBQM2M- /B2 Ƀ#2` /�b q2#7Q`KmH�`
;2i iB;i r2`/2M- pB� 1@J�BH

.2` a2+QM/ G2p2H .BbTQM2Mi p2`r�Hi2i "2bi2HHmM;2M 7Ƀ` /B2 FQKK2M/2M h�;2X .2` �`#2BibTH�ix Bbi xm /2M
Ƀ#HB+?2M "Ƀ`Qx2Bi2M #2b2ixiX .2` a2+QM/ G2p2H .BbTQM2Mi �`#2Bi2i �M 2BM2` �`#2Bibbi�iBQMX

qB`/ �Hb CQF2` #2B Ƀ#2`K bbB;2K �`#2Bib�m7r�M/- #2BbTB2Hbr2Bb2 xm aTBix2Mx2Bi2M- 2BM;2b2ixiX

o2`�MirQ`iHB+? 7Ƀ` /B2 FQKTH2t2M �#`2+?MmM;2MX

Rk



kXRX �L6P_.1_lL:aaS1wA6AE�hAPL1L

�MbT`2+?T�`iM2` 7Ƀ` S`QD2Fi2X

Jƺ+?i2 2BM EmM/2 2BM2 h�tB7�?`i `2b2`pB2`2M- bQ 2`7QH;i /B2b �m7 2BM2 /2` 7QH;2M/2M j �`i2M,

Ç h2H27QMBb+? Ub2?` ? m};V @ h2`KBM mM/ �HH2 .2i�BHb r2`/2M /B`2Fi BK :2bT` +? �mb;2?�M/2HiX

Ç oB� 6�t Ub2Hi2M- D2 H M;2` D2 r2MB;2`- pQ` �HH2K 7Ƀ` H M;2`7`BbiB;2 �m7i` ;2V @ AMi2`�FiBQM KBi /2K EmM/2M
2`7QH;i Ƀ#2` 6�t f h2H27QM f 1@J�BH

Ç oB� q2#7Q`KmH�` Ub2Hi2M- D2 H M;2` D2 K2?`- pQ` �HH2K 7Ƀ` H M;2`7`BbiB;2 �m7i` ;2V @ AMi2`�FiBQM KBi /2K
EmM/2M 2`7QH;i Ƀ#2` 1@J�BH

"2B 2BM2` _2b2`p�iBQM- mM�#? M;B; pQK J2/BmK- KɃbb2M 7QH;2M/2 �M;�#2M ;2K�+?i r2`/2M,

Ç oQ`M�K2- L�+?M�K2

Ç h2H27QM ULQi7�HHMmKK2`V

Ç 1@J�BH UMm` q2#7Q`KmH�`V

Ç �#?QH�/`2bb2- �#?QH/�imK � �#?QHx2Bi

Ç �MFmM7ib�/`2bb2 � ;2rɃMb+?i2 �MFmM7ibx2Bi

Ç >�M/2Hi 2b bB+? #2B /2` _2b2`p�iBQM mK 2BM2 6�?`i xm 2BM2M h2`KBM\ (C� f L2BM) h`Bzi /B2b xm- bQ r2`/2M
xmb ixHB+? 7QH;2M/2 �M;�#2M �m7;2MQKK2M,

"2;BMM h2`KBM

6�HHb _2iQm`7�?`i �# /2`b2H#2M �/`2bb2 2`rɃMb+?i Bbi,

 �#?QHx2Bi /2}MBiBp �m7M2?K2M Q/2`

 �#?QHx2BiTmMFi T2` h2H27QM bTQMi�M K2H/2M

Ç h`2TT2 Q/2` �M/2`2 >BM/2`MBbb2 pQ`?�M/2M (C� f L2BM)

Ç "2K2`FmM;2M

�M;�#2M xmK aiQ+Fr2`F

:B#i 2b :2T +FbiɃ+F2 xm i`�MbTQ`iB2`2M

Em`x2 lMi2`#`2+?mM; r ?`2M/ /2` 6�?`i UxX"X �TQi?2F2V

XXX

S�`�HH2H xm 2BM2` 2BM7�+?2M _2b2`p�iBQM FƺMM2M i2H27QMBb+? 7Ƀ` `2;2HK bbB;2 aBixmM;2M- h?2`�TB2�m72Mi?�Hi2 Q/2`
 ?MHB+?2b �m+? .�m2`�m7i` ;2 2`7�bbi r2`/2MX

Rj
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�##BH/mM; kXR, �Fim2HH2` �#H�m7 2BM2` _2b2`p�iBQM T2` h2H27QM

R9
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L2#2M /2M BK E�TBi2H kXRXk �#H�m7 _2b2`p�iBQM #2b+?`B2#2M2M _2b2`p�iBQMb�`i2M ǳh2H27QM- ǳ6�tǴ mM/ ǳq2#7Q`@
KmH�`Ǵ bQHH 2BM2 pB2`i2 _2b2`p�iBQMbKƺ;HB+?F2Bi ǳaK�`iT?QM2 �TTHBF�iBQMǴ- M�+?7QH;2M/ ǳ�TTǴ ;2M�MMi- 2MirB@
+F2Hi r2`/2MX .B2 �TT ?�i T`BK ` xr2B wB2H2,

RX .B2 .BbTQbBiBQM pQ` �HH2K #2xɃ;HB+? H M;2`7`BbiB;2M �m7i` ;2M 2MiH�bi2MX

kX .B2 "2Mmix2` /2` "hw Mmix2M p2`K2?`i aK�`iT?QM2bX qB2bQ �HbQ MB+?i 2BM2 _2b2`p�iBQMbKƺ;HB+?F2Bi �m7
/B2b2K KQ/2`M2M E�M�H �M#B2i2M\

.2` _2b2`p�iBQMb�#H�m7 Ƀ#2` /B2 �TT bQHH Kƺ;HB+?bi M�?2 �K �#H�m7 2BM2` _2b2`p�iBQM pB� q2#7Q`KmH�` b2BMX
AK lMi2`b+?B2/ xmK q2#7Q`KmH�` #2bi2?i D2/Q+? /B2 Jƺ;HB+?F2Bi /2K EmM/2M /B`2Fi BMM2`?�H# /2` �TT 2BM2
_Ƀ+FK2H/mM; #2xɃ;HB+? /2K _2b2`p�iBQMbbi�imb xm ;2#2MX JBi /B2b2` wmb�ix7mMFiBQM�HBi i /2` _Ƀ+FK2H/mM;
rB`/ BMM2`?�H# /2` "hw i2BHr2Bb2 L2mH�M/ #2i`2i2MX L2mH�M/ BMbQ72`M- /�bb MQ+? F2BM2 2t�Fi2M �#H m72 7Ƀ`
2MibT`2+?2M/2 ax2M�`B2M #2bi2?2MX 1BM FQMF`2i2b "2BbTB2H bBM/ /B2 w2BiHBKBi2M bQrB2 /B2 _Ƀ+FK2H/mM;2M �M /2M
EmM/2M,

RX qB2pB2H pQ`?2` F�MM 2BM2 _2b2`pB2`mM; 2`bi2HHi r2`/2M\

kX qB2pB2H pQ`?2` /�`7 2BM2 _2b2`pB2`mM; MQ+? p2` M/2`i r2`/2M\

jX qB2 rB`/ 2BM EmM/2 Ƀ#2` 2p2Mim2HH2 �M/2`mM;2M Uw2BiTH�M F�MM MB+?i 2BM;2?�Hi2M r2`/2MV BM7Q`KB2`i\

9X qB2 b+?M2HH Kmbb /2` �m7i`�; 2BM2b EmM/2M #2bi iB;i f �#;2H2?Mi r2`/2M\

8X XXX

aQH+?2 �HH7 HHB;2M :2b+? 7ib`2;2HM r2`/2M /m`+? /B2 "hw BK o2`H�m72 /2b S`QD2Fi2b /2}MB2`i mM/ bQHH2M �m+?
M�+? "22M/B;mM; /2b S`QD2Fi2b �m7;`mM/ ;2b�KK2Hi2` 1`7�?`mM;br2`i2 MQ+? �M;2T�bbi r2`/2M FƺMM2MX LB+?i
xmK S`QD2FimK7�M; ;2?ƺ`i �HH2b- r�b KBi "2`2+?MmM; /2` 6�?`T`2Bb2- bQrB2 .�m2`�m7i` ;2M xm imM ?�iX

.�b S`QD2Fi ǳ"hw _2b2`p�iBQMb aQ7ir�`2Ǵ #2bi2?i ;`mM/H2;2M/ �mb /`2B EQKTQM2Mi2M,

RX aK�`iT?QM2 *HB2Mi �TTHBF�iBQM xmK 1`7�bb2M pQM �m7i` ;2M

kX q2#b2`pB+2 KBi .�i2M#�MF�M#BM/mM; xm` EQKKmMBF�iBQM mM/ aT2B+?2`mM; /2` .�i2M

jX *�HH@*2Mi2` �TTHBF�iBQM xm` o2`r�HimM; /2` �m7i` ;2

R8
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1BM "hw JBi�`#2Bi2` p2`r�Hi2i /B2 �m7;2;2#2M2M _2b2`p�iBQM2M U�MM2?K2M f �#H2?M2MV mM/ FQQ`/BMB2`i /B2
6�?`2`X

1BM EmM/2 MBKKi /B2 .B2Mbi2 /2` "hw BM �MbT`m+? mM/ Bbi BK "2bBix 2BM2b BS?QM2bX JBi /2` "hw _2b2`p�iBQMb
�TT K�+?i /2` EmM/2 _2b2`p�iBQM2M #2B /2` "hw mM/  M/2`i f Hƺb+?i /B2b2 #2B "2/�`7X 1` Bbi i2+?MBb+? MB+?i
p2`bB2`iX

Re
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6QH;2M/2b .B�;`�KK x2B;i 2BM2 ;`Q#2 ɂ#2`bB+?i Ƀ#2` /B2 xm BKTH2K2MiB2`2M/2M �Mr2M/mM;b7 HH2 U2M;HX lb2
*�b2bVX .B2 avbi2K;`2Mx2 /2b lb2 *�b2 .B�;`�KK2b bi2HHi /B2 "hw _2b2`p�iBQMb aQ7ir�`2 �Hb FQKTH2ii2b avbi2K
/�`X 1BM2 �m7i2BHmM; /2` 2BMx2HM2M EQKTQM2Mi2M rB2 BM E�TBi2H kXRXjXR aQ7ir�`2FQKTQM2Mi2M �m7;2HBbi2i- 2`7QH;i
BK .2THQvK2Mi .B�;`�KKX

�##BH/mM; kXk, lb2 *�b2 .B�;`�K

Rd
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R

_2;Bbi`�iBQM

EmM/2

"2BK 2`bi2M aK�`iT?QM2 �TTHBF�iBQMb ai�`i rB`/ /2` EmM/2
�m7;27Q`/2`i b2BM2 T2`bƺMHB+?2M .�i2M UL�K2- oQ`M�K2-
JQ#BH2MmKK2`V �Mxm;2#2MX

EmM/2 Bbi BM /2` .�i2M#�MF 2`7�bbi

>Q+?

h�#2HH2 kXR, l*R, _2;Bbi`B2`2M

R3
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k

_2b2`pB2`mM; ?BMxm7Ƀ;2M

EmM/2

.2` EmM/2 F�MM KBi /2` aK�`iT?QM2 *HB2Mi �TTHBF�iBQM M2m2
_2b2`p�iBQM2M ?BMxm7Ƀ;2M- bQ72`M bB2 KBM/2bi2Mb 9 aimM/2M BK
pQ`�mb ;2i iB;i rB`/X
.�xm KɃbb2M 7QH;2M/2 62H/2` �mb;27ɃHHi r2`/2M U 4 PTiBQM�H2
�M;�#2MV

"2Mmix2` Kmbb �M;2K2H/2i b2BM- #xrX /B2 �TTHBF�iBQM KBM/2bi2Mb
2BMK�H ;2bi�`i2i ?�#2MX

_2b2`pB2`mM; 2`b+?2BMi BM /2` ɂ#2`bB+?i

RX ĿYŀ "miiQM /`Ƀ+F2M- rQ/m`+? bB+? /B2 J�bF2
Ŀ_2b2`pB2`mM; ?BMxm7Ƀ;2Mŀ ƺzM2i

kX 6QH;2M/2 62H/2` KɃbb2M �mb;27ɃHHi r2`/2M,
@ oQ`M�K2- L�+?M�K2
@ h2H27QM
@ �#?QH�/`2bb2- �#?QH/�imK � �#?QHx2Bi
@ �MFmM7ib�/`2bb2 � ;2rɃMb+?i2 �MFmM7ibx2Bi
@ h2`KBM\ (C� f L2BM)
@ h`2TT2 pQ`?�M/2M (C� f L2BM)
@ "2K2`FmM;2M

jX _2b2`pB2`mM; bT2B+?2`MX

9X �V L2ixr2`Fp2`#BM/mM; pQ`?�M/2M, _2b2`pB2`mM; rB`/ �M
/2M a2`p2` Ƀ#2`i`�;2MX
#V E2BM2 L2ixr2`Fp2`#BM/mM; pQ`?�M/2M, _2b2`pB2`mM;
F�MM MB+?i ;2bT2B+?2`i r2`/2MX .2` "2Mmix2` F�MM
2Mir2/2` �##`2+?2M Q/2` /2M aT2B+?2`pQ`;�M; rB2/2`?QH2MX

>Q+?

h�#2HH2 kXk, l*k, _2b2`pB2`mM; ?BMxm7Ƀ;2M

RN
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j

_2b2`pB2`mM;  M/2`M

EmM/2

.2` EmM/2 F�MM KBi /2` aK�`iT?QM2 �TTHBF�iBQM /B2 xmpQ`
2`bi2HHi2 _2b2`p�iBQM2M #2�`#2Bi2M- bQ72`M 2BM2 #2biBKKi2
w2BiHBKBi2 MB+?i mMi2`b+?`Bii2M rm`/2X

"2Mmix2` Kmbb �M;2K2H/2i b2BM- #xrX �TTHBF�iBQM KBM/2bi2Mb
2BMK�H ;2bi�`i2i ?�#2MX
_2b2`pB2`mM; Kmbb 2`bi2HHi b2BM

;2 M/2`i2 _2b2`pB2`mM; Kmbb ;2bT2B+?2`i b2BM

RX _2b2`pB2`mM; ƺzM2M

kX :2rɃMb+?i2 �M/2`mM;2M pQ`M2?K2M

jX _2b2`pB2`mM; bT2B+?2`M

9X �V L2ixr2`Fp2`#BM/mM; pQ`?�M/2M, _2b2`pB2`mM; rB`/ �M
/2M a2`p2` Ƀ#2`i`�;2MX
#V E2BM2 L2ixr2`Fp2`#BM/mM; pQ`?�M/2M, _2b2`pB2`mM;
F�MM MB+?i ;2bT2B+?2`i r2`/2MX .2` "2Mmix2` F�MM
2Mir2/2` �##`2+?2M Q/2` /2M aT2B+?2`pQ`;�M; rB2/2`?QH2MX

>Q+?

h�#2HH2 kXj, l*j, _2b2`pB2`mM;  M/2`M

ky
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9

_2b2`pB2`mM; Hƺb+?2M

EmM/2

.2` EmM/2 F�MM KBi /2` aK�`iT?QM2 �TTHBF�iBQM xmpQ` 2`bi2HHi2
_2b2`p�iBQM2M rB2/2` Hƺb+?2M- bQ72`M 2BM2 #2biBKKi2 w2BiHBKBi2
MB+?i mMi2`b+?`Bii2M rm`/2X

"2Mmix2` Kmbb �M;2K2H/2i b2BM- #xrX �TTHBF�iBQM KBM/2bi2Mb
2BMK�H ;2bi�`i2i ?�#2MX

_2b2`pB2`mM; Bbi pQM /2` ɂ#2`bB+?ibb2Bi2 2Mi72`Mi

>Q+?

h�#2HH2 kX9, l*9, _2b2`pB2`mM; Hƺb+?2M

8

"2M�+?`B+?iB;mM; #2B ai�imb M/2`mM;

EmM/2

"2�`#2Bi2i /2` .BbTQM2Mi /B2 _2b2`pB2`mM;- bQ Kmbb /2` EmM/2
/�M�+? Ƀ#2` /B2 ai�imb M/2`mM; BM7Q`KB2`i r2`/2MX

_2b2`pB2`mM; rm`/2 2`7�bbi

@

PTiBQM�H

h�#2HH2 kX8, l*8, "2M�+?`B+?iB;mM; #2B ai�imb M/2`mM;2M

kR
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e

_2b2`pB2`mM; p2`�`#2Bi2M

.BbTQM2Mi

1BM2 ;2i iB;i2 _2b2`pB2`mM; Kmbb pQM 2BM2K "hw JBi�`#2Bi2`
p2`�`#2Bi2i r2`/2MX

_2b2`pB2`mM;b/2i�BHb �M;2x2B;i

L�+?`B+?i �M EmM/2

>Q+?

h�#2HH2 kXe, l*e, _2b2`pB2`mM; p2`�`#2Bi2M

eXR

_2b2`pB2`mM; #2bi iB;2M

.BbTQM2Mi

.2` .BbTQM2Mi F�MM 2BM2 pQM 2BM2K EmM/2M 2`bi2HHi2
_2b2`p�iBQM #2bi iB;2MX .2` EmM/2 rB`/ Ƀ#2` /B2 "2bi iB;mM;
/2` _2b2`p�iBQM BM7Q`KB2`iX

@

L�+?`B+?i �M EmM/2

>Q+?

h�#2HH2 kXd, l*eXR, _2b2`pB2`mM; #2bi iB;2M

kk
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eXk

_2b2`pB2`mM; �#H2?M2M

.BbTQM2Mi

.2` .BbTQM2Mi F�MM 2BM2 pQM 2BM2K EmM/2M 2`bi2HHi2
_2b2`p�iBQM �#H2?M2MX .2` EmM/2 rB`/ Ƀ#2` /B2 �#H2?MmM; /2`
_2b2`p�iBQM BM7Q`KB2`iX

@

L�+?`B+?i �M EmM/2

>Q+?

h�#2HH2 kX3, l*eXk, _2b2`pB2`mM; �#H2?M2M

kj
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6QH;2M/2b a2[m2Mx/B�;`�KK bi2HHi /2M ivTBb+?2M �#H�m7 2BM2` _2b2`pB2`mM; 2BM2b EmM/2M KBi �HH2M #2i2BHB;i2M
EQKTQM2Mi2M /�`X

�##BH/mM; kXj, �#H�m7 2BM2` _2b2`pB2`mM;

k9
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6QH;2M/2 h2+?MQHQ;B2M rm`/2M /m`+? /B2 "hw f a*a 72bi;2H2;i mM/ bBM/ h2BH /2` �m7;�#2Mbi2HHmM;,

aK�`iT?QM2 BS?QM2 j:a f BPae f M�iBp2 �TT UP#D2+iBp2@*V

.�i2M#�MF JB+`QbQ7i aZG 1tT`2bb

.BbTQM2Mi2M *HB2Mi *O XL1h �TTHBF�iBQM

EQKKmMBF�iBQM �aS XL1h q2#b2`pB+2

h�#2HH2 kXN, h2+?MQHQ;B2M

Ç �HH2 _2b2`pB2`mM;2M r2`/2M 72?H2`7`2B �m7 /2K :lA /�`;2bi2HHi mM/ FQKTH2ii �M /2M a2`p2` Ƀ#2`KBii2HiX

Ç .2` EmM/2 rB`/ BM7Q`KB2`i- 7�HHb 2b 62?H2` r ?`2M/ /2` ɂ#2`i`�;mM; ;B#iX

Ç _2b2`pB2`mM;2M- _2b2`pB2`mM;b M/2`mM;2M 2i+X KɃbb2M MB+?i ;2+�+?i r2`/2M- r2MM bB2 MB+?i Ƀ#2`i`�;2M
r2`/2M FƺMM2MX .2` "2Mmix2` Kmbb D2/Q+? Ƀ#2` /B2 72?H2`?�7i2 .m`+?7Ƀ?`mM; /2` PT2`�iBQM BM7Q`KB2`i
r2`/2M mK /B2 PT2`�iBQM ;;7X xm 2BM2K bT i2`2M w2BiTmMFi 2`M2mi /m`+?7Ƀ?`2M xm FƺMM2MX

Ç lK /�b h`�Mb72`pQHmK2M /2b KQ#BH2M .�i2Mp2`F2?`b Kƺ;HB+?bi ;2`BM; xm ?�Hi2M- bQHH2M /B2 Ƀ#2`i`�;2M2M
.�i2M HQF�H xrBb+?2M;2bT2B+?2`i mM/ /�KBi �m+? M�+? 2BM2K �TT L2mbi�`i HQF�H xm` o2`7Ƀ;mM; bi2?2MX

Ç .B2 ɂ#2`i`�;mM; 2BM2` M2m2M _2b2`p�iBQM /�m2`i #2B ;mi2K L2ix2KT7�M; UqG�L- j:V MB+?i H M;2` �Hb k
a2FmM/2MX

Ç .B2 "2M�+?`B+?iB;mM; pQM ai�imb M/2`mM;2M 2BM2` _2b2`pB2`mM; rB`/ T2` Smb?@LQiB}+�iBQM Ƀ#2`i`�;2MX

Ç .B2 ;`�}b+?2 P#2`~ +?2 /2` �TT rm`/2 M�+? /2M �TTH2 BPa >mK�M AMi2`7�+2 :mB/2HBM2b �M/ S`BM+BTH2b
2MirB+F2Hi mK 2BM 2MibT`2+?2M/2b J�bb �M ai�M/�`/p2`?�Hi2M xm ;2r ?`H2Bbi2MX

Ç S�TB2`T`QiQivT2M rm`/2M KBi TQi2MiB2HH2M Lmix2`M /m`+?;27Ƀ?`i mK �HH7 HHB;2 .2bB;MT`Q#H2K2 #2`2Bib
r ?`2M/ /2` 1MirB+FHmM; xm #2b2BiB;2MX

Ç 1BM2 M2m2 _2b2`pB2`mM; F�MM BMM2`?�H# pQM k JBMmi2M 2`7�bbi r2`/2MX

Ç 1BM "2Mmix2` `2;Bbi`B2`i bB+? #2B /2` 2`biK�HB;2M �Mr2M/mM; KBi b2BM2` h2H27QMMmKK2` #2BK q2#b2`pB+2
mM/ rB`/ Ƀ#2` /B2b2 �m+? B/2MiB}xB2`iX .� F2BM2 b2MbBiBp2M .�i2M Ƀ#2`i`�;2M r2`/2M- rB`/ �m7 2BM GQ;BM
KBi S�bbrQ`i p2`xB+?i2iX

Ç �m7 2BM2 o2`b+?HɃbb2HmM; /2b .�i2Mp2`F2?`b /�`7 2tTHBxBi p2`xB+?i2i r2`/2MX

k8



kXRX �L6P_.1_lL:aaS1wA6AE�hAPL1L

Ç _2b2`pB2`mM;2M r2`/2M r ?`2M/ /2K a+?`2B#@ mM/ G2b2pQ`;�M; MB+?i KQ/B}xB2`iX .B2 1BM;�#2 2MibT`B+?i
/2` �mb;�#2X .2` 1`?�Hi /2` .�i2MFQMbBbi2Mx Kmbb ;2;2#2M b2BMX

Ç .B2 q2#b2`pB+2 a+?MBiibi2HH2 #�bB2`i �m7 2BM2K Qz2M2M ai�M/�`/X .�KBi FƺMM2M xm 2BM2K bT i2`2M w2Bi@
TmMFi �HH7 HHB;2 �TTb �m7 r2Bi2`2M aK�`iT?QM2ivT2M UxX"bTX �M/`QB/V �M;2#mM/2M r2`/2MX

Ç _2b2`pB2`mM;2M r2`/2M 72?H2`7`2B �m7 /2K :lA /�`;2bi2HHiX �M/2`mM;2M BM /2M _2b2`pB2`mM;2M BK "hw
r2`/2M 72?H2`7`2B �M /2M q2#b2`pB+2 Ƀ#2`KBii2HiX

Ç L2m2 _2b2`pB2`mM;2M r2`/2M KBi 2BM2K AMi2`p�HH pQM R JBMmi2 �Fim�HBbB2`i UavM+?`QMBb�iBQM KBi /2K
.�i2M#�MFb2`p2`VX

Ç .B2 "2/B2M#�`F2Bi /2b *HB2Mib bQHH Kƺ;HB+?bi 2BM7�+? ;2?�Hi2M r2`/2M mM/ /�?2` Mm` /B2 #2MƺiB;i2M 6mMF@
iBQM2M xm` o2`7Ƀ;mM; bi2HH2MX

Ç .2` .BbTQM2Mi rB`/ �FiBp Ƀ#2` M2m2 _2b2`pB2`mM;2M BM7Q`KB2`iX

ke
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E2`M7mMFiBQM�HBi i @ �Mx2B;2M- 1`bi2HH2M mM/ "2�`#2Bi2M pQM
�m7i` ;2M

R Q#HB;�iQ`Bb+?

�/`2bb7�pQ`Bi2M #2`2Bib ;2Mmix2` �/`2bb2M k Q#HB;�iQ`Bb+?

:2QGQ+�iBQM 6mMFiBQM�HBi i �Hb lMi2`biɃixmM; #2BK 1`7�bb2M
pQM �/`2bb2M

k 7`2BrBHHB;

Smb?@LQiB}+�iBQMb #2B ai�imb M/2`mM;2M pQM �m7i` ;2M j 7`2BrBHHB;

h�#2HH2 kXRy, ɂ#2`bB+?i 6mMFiBQM�HBii , BS?QM2 �TTHBF�iBQM

Pz2M2- MB+?i@T`QT`B2i `2 q2#b2`pB+2 a+?MBiibi2HH2 R Q#HB;�iQ`Bb+?

.�i2MT2`bBbi2Mx KBi JB+`QbQ7i aZG 1tT`2bb .�i2M#�MF R Q#HB;�iQ`Bb+?

h�#2HH2 kXRR, ɂ#2`bB+?i 6mMFiBQM�HBi i, q2#b2`pB+2

�Mx2B;2M pQM �m7i` ;2M j 7`2BrBHHB;

"2�`#2Bi2M pQM �m7i` ;2M j 7`2BrBHHB;

o2`r�Hi2M /2` EmM/2M j 7`2BrBHHB;

h�#2HH2 kXRk, ɂ#2`bB+?i 6mMFiBQM�HBi i, *�HH@*2Mi2` �TTHBF�iBQM

kd



kXkX aP6hq�_1 �L�Gua1

.B2 .QK M2 #2bi2?i �mb pB2` >�mTiFQMx2Ti2M- /B2 BM _2H�iBQM xm2BM�M/2` bi2?2MX

�##BH/mM; kX9, .QK�BM JQ/2H

.�b EQMx2Ti Ŀ_2b2`pB2`mM;ŀ #BH/2i /2M E2`M /2b avbi2KbX aB2 #2BM?�Hi2i �HH2 .�i2M- /B2 /�b "hw #2MƺiB;i- mK
2BM2M 6�?`�m7i`�; �mbxm7Ƀ?`2MX

.�b EQMx2Ti ĿEmM/2ŀ #2b+?`2B#i /2M EmM/2MX 1` rB`/ �M?�M/ /2` h2H27QMMmKK2` 2BM/2miB; B/2MiB}xB2`iX

.�b EQMx2Ti Ŀ�/`2bb2ŀ bi2HHi /2M �#?QHQ`i Q/2` wB2HQ`i /�`X

.�b _2b2`p�iBQMbGQ; bi2HHi /2M o2`H�m7 /2` ai�imb M/2`mM;2M 2BM2` _2b2`pB2`mM; /�`X JBi D2/2` ai�imb M/2`mM;
rB`/ 2BM M2m2` _2b2`p�iBQMGQ;@1BMi`�; 2`bi2HHiX 1BM Ŀ_2b2`pB2`mM;bS`QiQFQHHŀ ?�i xr2B >BH7bFQMx2Ti2 Ŀ"2�`#2B@
imM;bai�imbŀ mM/ Ŀ_2b2`pB2`mM;bai�imbŀ- /B2 �mbFmM7i Ƀ#2` ai�imb M/2`mM;2M pQM a2Bi2M /2b EmM/2M bQrB2
/2b "hw ;2#2MX

k3
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"2BK "2�`#2BimM;b ai�imb ?�M/2Hi 2b bB+? mK 2BM >BH7bFQMx2Ti /2b Ŀ_2b2`p�iBQMGQ;ŀ X 1b ;B#i �mbFmM7i /�`Ƀ#2`-
r�MM 2BM "2Mmix2` 2BM2 _2b2`pB2`mM; 2`bi2HHi-  M/2`i Q/2` Hƺb+?iX

"2BK _2b2`pB2`mM;b ai�imb ?�M/2Hi 2b bB+? mK 2BM >BH7bFQMx2Ti /2b Ŀ_2b2`p�iBQMGQ;ŀ X 1b ;B#i �mbFmM7i /�`Ƀ#2`
Q# #xrX BMrB272`M 2BM2 _2b2`pB2`mM; pQK "hw #2`2Bib p2`�`#2Bi2i rm`/2X

kN
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6Ƀ` /B2 _2b2`p�iBQM ;B#i 2b 3 p2`b+?B2/2M2 wmbi M/2X .�b *�HH *2Mi2` p2`m`b�+?i wmbi�M/b M/2`mM;2M M�+?
`2+?ib- rQ?BM;2;2M /2` EmM/2 /B2 wmbi�M/b M/2`mM;2M ;2;2M HBMFb mM/ M�+? mMi2M p2`m`b�+?iX

�##BH/mM; kX8, wmbi�M/b M/2`mM;2M _2b2`p�iBQMbbi�imb

jy
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�##BH/mM; kXe, .�i� JQ/2H

�m7 "�bBb /2b .QK�BM JQ/2Hb rB`/ /�b .�i� JQ/2H 2`bi2HHiX 1b x2B;i rB2 /B2 .�i2M BM /2` .�i2M#�MF ;2bT2B+?2`i
r2`/2MX .�b �ii`B#mi ĿB/ŀ rm`/2 /2` 2BM7�+??2Bib?�H#2` r2;;2H�bb2MX wm` 2BM/2miB;2M A/2MiB}xB2`mM; 2`? Hi D2/2
1MiBi i 2BM2 ĿB/ŀ BM 6Q`K 2BM2b AMi2;2`bX

jR
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AK 7QH;2M/2M �#b+?MBii r2`/2M /B2 xr2B FQKTH2t2bi2M avbi2K@a2[m2Mx/B�;`�KK2 #2b+?`B2#2MX .� �HH2 r2Bi2`2M
avbi2K@a2[m2Mx/B�;`�KK2  ?MHB+? Q/2` ;H2B+? �m7;2#�mi bBM/- ?�#2M rB` �m7 2BM2 2tTHBxBi2 .�`bi2HHmM; �HH2`
.B�;`�KK2 p2`xB+?i2iX

6QH;2M/2b .B�;`�KK x2B;i /2M ai�M/�`/�#H�m7 pQK >BMxm7Ƀ;2M 2BM2` _2b2`pB2`mM; /m`+? 2BM2M EmM/2M #Bb xm`
"2bi iB;mM; /2` _2b2`pB2`mM; /m`+? /2M .BbTQM2Mi2MX

�##BH/mM; kXd, avbi2K a2[m2Mx .B�;`�K, �//_2b2`p�iBQM

.B2b x2B;i /2M ai�M/�`/�#H�m7 #2BK �M/2`M 2BM2` _2b2`pB2`mM; #Bb xm` 2`M2mi2M "2bi iB;mM; /m`+? /2M .BbTQ@
M2Mi2MX

jk
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�##BH/mM; kX3, avbi2K a2[m2Mx .B�;`�K, +?�M;2_2b2`p�iBQM

jj
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:2b+? 7ib`2;2HM ;B#i 2b pQ` �HH2K #2B /2` 1BM?�HimM; pQM w2BiHBKBi2M mM/ /2K �M/2`M /2b ai�imbX

RX 1BM2 _2b2`pB2`mM; 7Ƀ` 2BM2 6�?`i Kmbb KBM/2bi2Mb 9 aimM/2M pQ` B?`2` .m`+?7Ƀ?`mM; 2`7�bbi r2`/2MX

kX 1BM2 _2b2`pB2`mM; F�MM #Bb K�tBK�H 9 aimM/2M pQ` B?`2` .m`+?7Ƀ?`mM; pQK EmM/2M ;2 M/2`i Q/2`
;2Hƺb+?i r2`/2MX

jX 1BM2 _2b2`pB2`mM; F�MM #Bb K�tBK�H R aimM/2 pQ` B?`2` .m`+?7Ƀ?`mM; pQM /2` "hw �Fx2TiB2`i Q/2`
�#;2H2?Mi r2`/2MX

9X 1BM2 pQM "hw �Fx2TiB2`i2 _2b2`pB2`mM; F�MM pQM "hw MB+?i K2?` �#;2H2?Mi r2`/2MX

.�b 1`bi2HH2M- �M/2`M mM/ Gƺb+?2M pQM _2b2`pB2`mM;2M- r2H+?2 /B2 Q#2M;2M�MMi2 :2b+? 7ib`2;2HM p2`H2ix2M-
KɃbb2M i2H27QMBb+? /B`2Fi KBi /2K .BbTQM2Mi2M #2�`#2Bi2i r2`/2MX

.B2 7QH;2M/2M PT2`�iBQM *QMi`�+ib #2xB2?2M bB+? �m7 /B2 Q#2M /2}MB2`i2M avbi2K@a2[m2Mx/B�;`�KK2X

�//_2b2`p�iBQMU`2b2`p�iBQM, _2b2`p�iBQMV

l* k, _2b2`pB2`mM; ?BMxm7Ƀ;2M

Ç .2` "2Mmix2` rm`/2 B/2MiB}xB2`i

Ç @AMbi�Mx rm`/2 2`bi2HHi

Ç 2BM2 @AMbi�Mx rm`/2 2`bi2HHi

Ç 2BM2 @AMbi�Mx rm`/2 2`bi2HHi

Ç rm`/2 KBi p2`FMɃT7i

Ç rm`/2 KBi /2K �Fim2HH2M *mbiQK2` p2`FMɃT7i

Ç xr2B �//`2bb@AMbi�Mx2M - rm`/2M 2`bi2HHi

Ç rm`/2 KBi mM/ p2`FMɃT7i

Ç rm`/2 �m7 /2` .�i2M#�MF ;2bT2B+?2`i

h�#2HH2 kXRj, �//_2b2`p�iBQM *QMi`�+i

j9
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+?�M;2_2b2`p�iBQMU`2b2`p�iBQM, _2b2`p�iBQMV

l* j, _2b2`pB2`mM;  M/2`M

Ç _2b2`pB2`mM; rm`/2 2`bi2HHi mM/ �m7 /2` .�i2M#�MF
;2bT2B+?2`i

Ç @AMbi�Mx KBi S`Q+2bbai�imb
*?�M;2/ rm`/2 2`bi2HHi

Ç #2bi2?2M/2 _2b2`pB2`mM; rm`/2 BM /2` .�i2M#�MF
�Fim�HBbB2`i

h�#2HH2 kXR9, +?�M;2_2b2`p�iBQM *QMi`�+i

j8



kXjX aP6hq�_1 �_*>Ah1Ehl_

1BM h2BH /2` �`+?Bi2Fim`2Mib+?2B/2 rm`/2 #2`2Bib /m`+? /2M AM/mbi`B2T�`iM2` amT2` *QKTmiBM; avi2Kb BM wm@
b�KK2M�`#2Bi KBi /2M "hw �m7;`mM/ /2`2M #2bi2?2M/2M Ah@AM7`�bi`mFim` 72bi;2H2;iX

"2i`B2#bbvbi2K JB+`QbQ7i qBM/Qrb sS Q/2` ?ƺ?2`

*HB2Mi h2+?MQHQ;B2 XL1h 9Xy �TTHBF�iBQM

h�#2HH2 kXR8, �`+?Bi2Fim`pQ`;�#2M *�HH@*2Mi2` *HB2Mi

"2i`B2#bbvbi2K JB+`QbQ7i qBM/Qrb a2`p2` kyyj Q/2` ?ƺ?2`

q2#b2`p2` AAa eXy Q/2` ?ƺ?2`

6`�K2rQ`F �aSXL1h 9Xy q2# �SA

.�i2M#�MF JB+`QbQ7i aZG a2`p2` 1tT`2bb

h�#2HH2 kXRe, �`+?Bi2Fim`pQ`;�#2M q2#b2`pB+2

"2i`B2#bbvbi2K BPa eXy

h�#H2 kXRd, �`+?Bi2Fim`pQ`;�#2M BS?QM2 �TT

je
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:`mM/b ixHB+? ;B#i 2b 7QH;2M/2 �`+?Bi2Fim`2Mib+?2B/2 xm 2p�HmB2`2M,

Ç Jƺ;HB+?F2Bi mK �m7 /2K BS?QM2 .�i2M Ƀ#2` 2BM2 _1ah7mH q2#b2`pB+2 a+?MBiibi2HH2 xm #2xB2?2M

Ç Jƺ;HB+?F2Bi /B2 #2xQ;2M2M .�i2M �m7 /2K BS?QM2 T2`K�M2Mi xm bT2B+?2`M UHQF�H2` *�+?2V

Ç Pz2M2 a+?MBiibi2HH2 U_2T` b2Mi�iBQM /2` .�i2MV xm` ɂ#2`i`�;mM; /2` .�i2M mK /B2 EQKT�iB#BHBi i xm
r2Bi2`2M aK�`iT?QM2ivT2M xm ;2r ?`H2Bbi2M

oQ`;2;2#2M Bbi /2` 1BMb�ix 2BM2b _1ah7mH q2#b2`pB+2bX S2` .2}MBiBQM bBM/ _1ah7mH@a+?MBiibi2HH2M D2/Q+? MB+?i
�M 2BM FQMF`2i2b ɂ#2`i`�;mM;b7Q`K�i ;2#mM/2MX .B2b #2bi iB;i /�b 7QH;2M/2 wBi�i,

6Ƀ` /2M 1BMb�ix BM /B2b2K S`QD2Fi #B2i2M bB+? �Hb ɂ#2`i`�;mM;b7Q`K�i2 sJG mM/ CaPL �MX "2B/2 6Q`K�i2
bBM/ ai�M/�`/BbB2`i mM/ F2MM2M 2BM2 #`2Bi2 lMi2`biɃixmM;X .B2b Bbi 2BM >�mTiF`Bi2`BmK #2xɃ;HB+? /2` �M;2bi`2#@
i2M EQKT�iB#BHBi i KBi �M/2`2M aK�`iT?QM2ivT2MX CaPL ;BHi BK "2`2B+? /2` ?iiT@.�i2MɃ#2`i`�;mM; �m7;`mM/
/2` ;2`BM;2`2M .�i2MK2M;2 mM/ /2` #2bb2`2M G2b#�`F2Bi �Hb /2 7�+iQ ai�M/�`/ BM /B2b2K :2#B2iX �m7 2BM2 1p�@
Hm�iBQM BM 6Q`K 2BM2` 1Mib+?2B/mM;bK�i`Bt rB`/ /�?2` p2`xB+?i2iX .2` �`+?Bi2Fim`2Mib+?2B/ 7 HHi /�?2` �m7 /B2
o2`r2M/mM; pQM CaPLX

�Hb HQF�H2 aT2B+?2`mM; /2` Ƀ#2`i`�;2M2M .�i2M #B2i2i bB+? /�b *Q`2 .�i� 6`�K2rQ`F pQM �TTH2 ;2`�/2xm
�MX 1b #�bB2`i �m7 2BM2` HQF�H2M aZGBi2 .�i2M#�MF /B2 /B2 .�i2M T2`bBbiB2`i mM/ M�+? 2BM2K �TT@L2mbi�`i
rB2/2` xm` o2`7Ƀ;mM; bi2HHiX q2Bi2`2 62�im`2b rB2 xmK "2BbTB2H /�b �miQK�iBb+?2 �Fim�HBb2`2M pQM h�#H2oB2rb
#2B .�i2M M/2`mM;2M K�+?2M /�b 6`�K2rQ`F mKbQ �ii`�FiBp2`X 1b ;BHi ;2;2Mr `iB; �Hb Ŀ"2bi S`�+iB+2ŀ BM /2`
BPa@1MirB+FHmM; r2b?�H# ?B2` 2#2M7�HHb �m7 2BM2 1p�Hm�iBQM p2`b+?B2/2M2` S`Q/mFi2 p2`xB+?i2i rB`/X

wB2H /2` 1p�Hm�iBQM Bbi 2BM 6`�K2rQ`F- /�bb 2BM2M q2#b2`pB+2 �MbT`2+?2M- CaPL .�i2M 2KT7�M;2M mM/ /B2b2
;2;2#2M2M7�HHb BMi2`T`2iB2`2M F�MMX lK /B2 p2`b+?B2/2M2M S`Q/mFi2 FQ``2Fi 2p�HmB2`2M xm FƺMM2M rm`/2M K2?@
`2`2 E`Bi2`B2M BMFHX :2rB+?imM; /2}MB2`iX .B2 E`Bi2`B2M rm`/2M xm/2K BM ĿxrBM;2M/ŀ mM/ ĿQTiBQM�Hŀ mMi2`i2BHiX
S`Q/mFi2 /B2 ĿxrBM;2M/2ŀ E`Bi2`B2M MB+?i #2`Ƀ+FbB+?iB;2M r2`/2M BM /2` 1Mib+?2B/mM;bK�i`Bt ;�` MB+?i 2`bi
#2`Ƀ+FbB+?iB;iX

jd

http://developer.apple.com/library/ios/#documentation/DataManagement/Conceptual/iPhoneCoreData01/Introduction/Introduction.html
http://developer.apple.com/library/ios/#documentation/DataManagement/Conceptual/iPhoneCoreData01/Introduction/Introduction.html
http://www.sqlite.org
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Ç >B;?@H2p2H >hhS `2[m2bi f `2bTQMb2 bvbi2K (k)

Ç Jƺ;HB+?F2Bi mK a2`p2` f 1MpB`QMK2Mib UT`Q/mFiBp f 2MirB+FHmM;V xm r2+?b2HM (R)

Ç lMi2`biɃixmM; pQM CaPL US�`bBM;V (k)

Ç P#D2+i@J�TTBM; avbi2K UCaPL = P#D2Fi2V (k)

Ç Jƺ;HB+?F2Bi xm` a2`B�HBbB2`mM; pQM P#D2Fi2M UP#D2Fi2 = CaPLV (k)

Ç *Q`2 .�i� lMi2`biɃixmM; (k)

Ç >hhSa lMi2`biɃixmM; (R)

6QH;2M/2 S`Q/mFi2 rm`/2M ;2M�m2` mMi2`bm+?i,

1BM P#D2+iBp2@* 6`�K2rQ`F 7Ƀ` BPa mK 2BM7�+? KBi _1ah7mH q2#b2`pB+2b xm BMi2`�;B2`2MX PT2M@aQm`+2 S`QD2Fi
�m7 :Bi>m#X

"2bi�M/i2BH /2b 6QmM/�iBQM 6`�K2rQ`F mM/ bQKBi /2` BPa *Q`2 GB#`�`B2bX a2?` 2BM7�+?2` >hhS@*HB2Mi mK
bBKTH2 >hhS@_2[m2bi �#xmb2ix2MX

q`�TT2`@EH�bb2 mK *6L2irQ`F UBPa HQr H2p2H M2irQ`F HB#`�`vV mK KBi _1ah7mH #�bB2`i2M q2#b2`pB+2b xm
BMi2`�;B2`2MX

PT2M@aQm`+2 6`�K2rQ`F �m7 "�bBb /2` BPa M2irQ`F HB#`�`vX

j3
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�
6
L
2i
r
Q`
FB
M
;

xr
BM
;2
M
/ >B;?@H2p2H >hhS `2[m2bi f `2bTQMb2 bvbi2K k

Jƺ;HB+?F2Bi mK a2`p2` f 1MpB`QMK2Mib UT`Q/mFiBp f 2MirB+FHmM;V xm r2+?b2HM R

lMi2`biɃixmM; pQM CaPL US�`bBM;V k

QT
iB
QM

�H

P#D2+i@J�TTBM; avbi2K UCaPL = P#D2Fi2V y

Jƺ;HB+?F2Bi xm` a2`B�HBbB2`mM; pQM P#D2Fi2M UP#D2Fi2 = CaPLV y

*Q`2 .�i� lMi2`biɃixmM; y

>hhSa lMi2`biɃixmM; R

hQi�H SmMFi2 e

h�#2HH2 kXR3, 1Mib+?2B/mM;bK�i`Bt

�m7;`mM/ /2` Qz2MbB+?iHB+?2M ɂ#2`H2;2M?2Bi pQM _2biEBi- rm`/2 /B2b2b �Hb *HB2Mi@a+?MBiibi2HH2 xmK q2#b2`pB+2
p2`r2M/2iX

6Ƀ` /2M wm;`Bz �m7 /B2 .�i2M#�MF ;B#i 2b xr2B p2`b+?B2/2M2 Jƺ;HB+?F2Bi2MX 1Mir2/2` K�M #2Mmixi /�b 1MiBiBv
6`�K2rQ`F( ) Q/2` K�M b+?`2B#i /B2 Zm2`B2b mM/ K�+?i �m+? /2M wm;`Bz �m7 /B2 .�i2M#�MF b2H#2`X .� #2BK
1MiBiBiv 6`�K2rQ`F �HH2b #2`2Bib BMi2;`B2`i mM/ 2BM7�+? xm ?�M/?�#2M Bbi- FQKKi /B2 GƺbmM; KBi /2M b2H#bi@
;2b+?`B2#2M2M aZG ai�i2K2Mib MB+?i BM 6`�;2X .�b 1MiBiBv 6`�K2rQ`F #B2i2i xr2B p2`b+?B2/2M2 �Mb ix2, *Q/2
6B`bi mM/ .�i�#�b2 6B`biX "2B *Q/2 6B`bi r2`/2M xm2`bi JQ/2HHFH�bb2M 2`bi2HHi- r2H+?2 /�MM KBi �MMQi�iBQMb
�Hb h�#2HH2M ;2F2MMx2B+?M2i r2`/2MX .�`�mb H bbi bB+? /�MM /B2 .�i2M#�MF F`2B2`2MX qB` ?�#2M mMb D2/Q+?
7Ƀ` /B2 .�i�#�b2 6B`bi o�`B�Mi2 2Mib+?B2/2M- /� K�M KBi /2M �MMQi�iBQMb #2B *Q/2 6B`bi pB2H #2�+?i2M Kmbb-
/�KBi /B2b2 /�MM `B+?iB; 7mMFiBQMB2`iX "2B .�i�#�b2 6B`bi rB`/ /B2 #2bi2?2M/2 .�i2M#�MF �#;27`�;i mM/ /�`�mb
rB`/ BM 2BM2K .2bB;M2` /B2 .�i2M#�MF KBi B?`2M h�#2HH2M mM/ �bbQxB�iBQM2M /�`;2bi2HHiX AK >BMi2`;`mM/ /B2b2b
.2bB;M2`b r2`/2M 7Ƀ` �HH2 h�#2HH2M EH�bb2M ;2M2`B2`i- bQrB2 2BM2M .�i2M#�MF EQMi2ti- r2H+?2` /B2 .�i2M /2`
.�i2M#�MF mM/ /2` �TT xmb�KK2M? Hi mM/ 2b 2`Kƺ;HB+?i- /B2 .�i2M rB2/2` xm`Ƀ+F BM /B2 .�i2M#�MF xm bT2B@
+?2`MX .�b 1MiBiBv 6`�K2rQ`F Bbi 2BM b2?` MɃixHB+?2b 6`�K2rQ`F- /�b pB2H �`#2Bi �#MBKKi mM/ ?BH7i- ;`ƺ#2`2
62?H2` xm mK;2?2MX

jN
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1BM2 ;`Q#2 �`+?Bi2Fim`Ƀ#2`bB+?i #B2i2i 7QH;2M/2b .2THQvK2Mi JQ/2HX

�##BH/mM; kXN, .2THQvK2Mi

.�b :2b�Kibvbi2K #2BM?�Hi2i k *HB2Mib- r2H+?2 �m7 2BM2M q2#b2`pB+2 xm;`2B72M- r2H+?2` rB2/2`mK �m7 2BM2

.�i2M#�MF xm;`2B7iX

9y



kXjX aP6hq�_1 �_*>Ah1Ehl_

.B2 mMi2Mbi2?2M/2 :`�}F bi2HHi /2M HQ;Bb+?2M �m7#�m /2` BPa �TT mMi2`i2BHi BM B?`2 a+?B+?i2M /�`X �m7 /B2
2BMx2HM2M a+?B+?i2M rB`/ BK E�TBi2H .2p2HQTK2Mi oB2r ;2M�m2` 2BM;2;�M;2MX

�##BH/mM; kXRy, a+?B+?i2MKQ/2HH BPa �TT

9R
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.B2 :lA EQKTQM2Mi2M r2`/2M ;`mM/b ixHB+? Ƀ#2` /�b BM /2` A.1 s+Q/2 BMi2;`B2`i2 aiQ`v#Q�`/ /2bB;MiX .�b
aiQ`v#Q�`/ ;2M2`B2`i sJG *Q/2X ɂ#2` /B2 oB2r*QMi`QHH2` r2`/2M /B2 :lA@1H2K2Mi2 KBi .�i2M p2`b2?2M mM/
/�KBi �m+? /�b Jo*@S�ii2`M mK;2b2ixiX .2i�BHHB2`i2` rB`/ BK E�TBi2H kXjXe 1ti2`M2b .2bB;M �m7 /�b 2ti2`M2
.2bB;M 2BM;2;�M;2MX

�##BH/mM; kXRR, ɂ#2`bB+?i aiQ`v#Q�`/

9k
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6Ƀ` D2/2 oB2r rB`/ 2BM oB2r*QMi`QHH2` #2MƺiB;iX .�KBi rB`/ /�b JQ/2H@oB2r@*QMi`QH S�ii2`M mK;2b2ixiX .B2
p2`b+?B2/2M2M oB2r*QMi`QHH2` r2`/2M pQK �TTH2 6`�K2rQ`F lAEBi p2`r�Hi2iX lAEBi Bbi #2BbTB2Hbr2Bb2 7Ƀ` /B2
L�pB;�iBQM xrBb+?2M /2M p2`b+?B2/2M2M oB2rb p2`�MirQ`iHB+?X

�##BH/mM; kXRk, oB2r*QMi`QHH2`

9j



kXjX aP6hq�_1 �_*>Ah1Ehl_

6QH;2M/2b .B�;`�KK bi2HHi /B2 lKb2ixmM; /2b .QK�BM JQ/2Hb BMM2`?�H# /2b BS?QM2 �TT /�`X �m7 /B2 �m~BbimM;
/2` ;2ii2`UV f b2ii2`UV J2i?Q/2M /2` 2BMx2HM2M �ii`B#mi2 rB`/ �#bB+?iHB+? p2`xB+?i2iX

�##BH/mM; kXRj, ɂ#2`bB+?i .QK�BM EH�bb2M

99
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.2` _2biEBi*QMi`QHH2` Bbi 7Ƀ` /B2 AMBiB�HBbB2`mM; /2b _2biEBi 6`�K2rQ`Fb p2`�MirQ`iHB+?X

�##BH/mM; kXR9, _2biEBi*QMi`QHH2`

.2` HQF�H2 .�i2M+�+?2 rB`/ Ƀ#2` /�b *Q`2 .�i2 6`�K2rQ`F pQM �TTH2 `2�HBbB2`iX .�xm rB`/ 2BM .�i2MKQ/2HH
�M�HQ; xmK .QK�BM JQ/2H 2`bi2HHi- rQ`�mb /�MM /B2 2BMx2HM2M JQ/2H EH�bb2M ;2M2`B2`i r2`/2MX .B2 AMi2`�FiBQM2M
xrBb+?2M _2biEBi mM/ *Q`2.�i� r2`/2M �miQK�iBb+? /m`+? /�b _2biEBi 6`�K2rQ`F p2`r�Hi2iX

�##BH/mM; kXR8, .�i2M JQ/2HH @ HQF�H2` *�+?2

98



kXjX aP6hq�_1 �_*>Ah1Ehl_

�##BH/mM; kXRe, GQ;B+�H oB2r

.B2b2 :`�}F x2B;i /B2 HQ;Bb+?2 aB+?i /2b a2`p2`b mMi2`i2BHi BM a+?B+?i2MX .B2 Q#2`2M a+?B+?i2M FƺMM2M D2r2BHb Mm`
�m7 /�`mMi2`HB2;2M/2 a+?B+?i2M xm;`2B72MX

9e



kXjX aP6hq�_1 �_*>Ah1Ehl_

.B2 *QMi`QHH2` bBM/ Ƀ#2` p2`b+?B2/2M l_GǶb 2``2B+?#�`X J�M F�MM KBi /2M Ƀ#HB+?2M >iiT �+iBQMb rB2 :1h Q/2`
SPah �m7 /B2 *QMi`QHH2` xm;`2B72MX .2` PmiTmi pQM /2M :1h �+iBQMb Bbi 2BM CaPLX "2B �HH2M �M/2`2M FQKKi
2BM >hhS _2bTQMb2 *Q/2(6B2NN+) xm`Ƀ+FX

�##BH/mM; kXRd, *QMi`QHH2`

.2` _2b2`p�iBQMb *QMi`QHH2` bi2HHi �HH2 �FiBQM2M- /B2 KBi 2BM2` _2b2`p�iBQM xm imM ?�#2M- xm` o2`7Ƀ;mM;X

�##BH/mM; kXR3, _2b2`p�iBQMb*QMi`QHH2`

9d



kXjX aP6hq�_1 �_*>Ah1Ehl_

ɂ#2` /B2 7QH;2M/2M l_GǶb F�MM K�M �m7 /B2 _2b2`p�iBQM2M xm;`2B72M,

�HH2 _2b2`p�iBQM2M :1h f�TBf`2b2`p�iBQMb

_2b2`p�iBQM KBi #2biBKKi2` B/ :1h f�TBf`2b2`p�iBQMbfB/

�HH2 _2b2`p�iBQM2M pQM 2BM2K EmM/2M KBi /2` B/ :1h f�TBf`2b2`p�iBQMbf\+mbiQK2`A/4B/

_2b2`p�iBQM ?BMxm7Ƀ;2M SPah f�TBf`2b2`p�iBQMb

_2b2`p�iBQM  M/2`M Slh f�TBf`2b2`p�iBQMb

h�#2HH2 kXky, l`HǶb 7Ƀ` _2b2`p�iBQM2M

93
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>B2` 2BM "2BbTB2HQmiTmi- 7Ƀ` /B2 l_G f�TBf`2b2`p�iBQMbfR

&
Ǵ A/ Ǵ , R -
Ǵ�TTQBMiK2Mi Ǵ , ǴkyRk−Rk−Rehkk , j N , y y Ǵ -
Ǵ*QKT�MBQM*QmMi Ǵ , k -
Ǵ 62i+?iBK2 Ǵ , ǴkyRk−Rk−RehkR , j N , y y Ǵ -
ǴLQi2 Ǵ , Ǵ−Ǵ -
Ǵ a i � B ` b Ǵ , 7 � H b 2 -
ǴhQ�//`2bb Ǵ , &

Ǵ a i ` 2 2 i Ǵ , Ǵ.�KKr2; jyyyǴ -
ǴSQbi+Q/2 Ǵ , Rkj9 -
Ǵ*Biv Ǵ , Ǵ_QQi Ǵ -
Ǵ A/ Ǵ , Rky

' -
Ǵ6`QK�//`2bb Ǵ , &

Ǵ a i ` 2 2 i Ǵ , Ǵ "�?M?Q7b i `�bb2 Ǵ -
ǴSQbi+Q/2 Ǵ , d3Ny -
Ǵ*Biv Ǵ , Ǵ_�TT2`brBH Ǵ -
Ǵ A/ Ǵ , RRN

' -
Ǵ*mbiQK2` Ǵ , &

ǴL�K2Ǵ , ǴJmbi2` Ǵ -
Ǵ6B`biM�K2 Ǵ , Ǵ>�Mb Ǵ -
ǴS?QM2MmK#2` Ǵ , ǴydNRkj98edǴ -
Ǵ A/ Ǵ , R

' -
Ǵ_2b2`p�iBQMGQ;.iQb Ǵ , (

&
ǴhBK2bi�KT Ǵ , ǴkyRk−Rk−RjhRe , j N , R 3 X d e Ǵ -
ǴLQi2 Ǵ , Mm H H -
Ǵ 7F_2b2 `p�i B QMai� imb Ǵ , j -
Ǵ 7FS`Q+2 b ba i� im b Ǵ , R -
Ǵ A/ Ǵ , Rk9

'
)

'

�##BH/mM; kXRN, CaPL PmiTmi, _2b2`p�iBQM KBi /2` B/ R

9N



kXjX aP6hq�_1 �_*>Ah1Ehl_

6Ƀ` /B2 62H/2` 2BM2` _2b2`p�iBQM bBM/ 7QH;2M/2 q2`i2 pQ`;2b2?2M,

A/ BMi LPh LlGG

�TTQBMiK2Mi .�i2hBK2 LlGG

*QKT�MBQM*QmMi BMi LlGG

62i+?iBK2 .�i2hBK2 LPh LlGG

LQi2 ai`BM; LlGG kyy

ai�B`b #QQH LPh LlGG

h�#2HH2 kXkR, _2b2`p�iBQM 62H/2`

"2B 2BM2` �/`2bb2 bBM/ /B2 q2`i2 rB2 7QH;i pQ`;2b2?2M,

A/ BMi LPh LlGG

ai`22i ai`BM; LPh LlGG Ryy

SQbi*Q/2 BMi LPh LlGG

*Biv ai`BM; LPh LlGG Ryy

h�#2HH2 kXkk, �/`2bb 62H/2`

.2` *mbiQK2` *QMi`QHH2` bi2HHi �HH2 �FiBQM2M- /B2 KBi 2BM2K EmM/2M xm imM ?�#2M- xm` o2`7Ƀ;mM;X

�##BH/mM; kXky, *mbiQK2` *QMi`QHH2`

8y



kXjX aP6hq�_1 �_*>Ah1Ehl_

ɂ#2` /B2 7QH;2M/2M l_GǶb F�MM K�M �m7 /B2 EmM/2M xm;`2B72M,

1BM EmM/2 �M?�M/ b2BM2` h2H27QMMmKK2` :1h f�TBf+mbiQK2`f\T?QM2LmK#2`4h2H27QMMmKK2`

EmM/2 ?BMxm7Ƀ;2M SPah f�TBf+mbiQK2`

h�#2HH2 kXk9, l`HǶb 7Ƀ` /2M EmM/2M

lMi2M bB2?i K�M /2M PmiTmi #2BK :1h _2[m2bi �m7 /B2 l_G f�TBf+mbiQK2`f\T?QM2LmK#2`4ydN8e8j3ky

&
ǴL�K2Ǵ , ǴJmbi2` Ǵ -
Ǵ6B`biM�K2 Ǵ , Ǵ>�Mb Ǵ -
ǴS?QM2MmK#2` Ǵ , ǴydNRkj98edǴ -
Ǵ A/ Ǵ , R

'

�##BH/mM; kXkR, CaPL PmiTmi, EmM/2 KBi /2` h2H27QMMmKK2` ydN8e8j3ky

"2B /2K EmM/2M bBM/ /B2 *QMbi`�BMib 7QH;2M/2,

A/ BMi LPh LlGG

L�K2 ai`BM; LPh LlGG Ryy

6B`biM�K2 ai`BM; LPh LlGG Ryy

S?QM2MmK#2` ai`BM; LPh LlGG Ry

h�#2HH2 kXk8, EmM/2 62H/2`

8R



kXjX aP6hq�_1 �_*>Ah1Ehl_

.2` _2b2`p�iBQMb GQ; *QMi`QHH2` bi2HHi �HH2 �FiBQM2M- /B2 KBi 2BM2K _2b2`p�iBQM GQ; xm imM ?�#2M- xm` o2`7Ƀ;mM;X

�##BH/mM; kXkk, _2b2`p�iBQMb GQ; *QMi`QHH2`

ɂ#2` /B2 7QH;2M/2M l_GǶb F�MM K�M �m7 /B2 _2b2`p�iBQM2M xm;`2B72M,

�HH2 _2b2`p�iBQM GQ;b xm 2BM2` _2b2`p�iBQM KBi /2` B/ :1h f�TBf`2b2`p�iBQMbHQ;f\`2b2`p�iBQMA/4B/

_2b2`p�iBQM GQ; ?BMxm7Ƀ;2M SPah f�TBf`2b2`p�iBQMbHQ;

h�#2HH2 kXkd, l`HǶb 7Ƀ` _2b2`p�iBQMb GQ;b

8k



kXjX aP6hq�_1 �_*>Ah1Ehl_

.2` PmiTmi 7Ƀ` /B2 l_G f�TBf`2b2`p�iBQMbHQ;f\`2b2`p�iBQMA/4R bB2?i 7QH;2M/2`K�bb2M �mb,

(
&

ǴhBK2bi�KT Ǵ , ǴkyRk−Rk−RjhRe , j N , R 3 X d e Ǵ -
ǴLQi2 Ǵ , Mm H H -
Ǵ 7F_2b2 `p�i B QMai� imb Ǵ , j -
Ǵ 7FS`Q+2 b ba i� im b Ǵ , R -
Ǵ A/ Ǵ , Rk9

' -
&

ǴhBK2bi�KT Ǵ , ǴkyRk−Rk−RjhRe , j N , j y X e 3 j Ǵ -
ǴLQi2 Ǵ , Ǵ 1`bi �# kR Xjy l?` ฀K;HB+? Ǵ -
Ǵ 7F_2b2 `p�i B QMai� imb Ǵ , k -
Ǵ 7FS`Q+2 b ba i� im b Ǵ , R -
Ǵ A/ Ǵ , Rk8

'
)

�##BH/mM; kXkj, CaPL PmiTmi, _2b2`p�iBQM GQ;b 7Ƀ` /B2 _2b2`p�iBQM KBi /2` B/ R

6Ƀ` /B2 _2b2`p�iBQM GQ;b CaPL ;2Hi2M 7QH;2M/2 *QMbi`�BMib,

A/ BMi LPh LlGG

hBK2bi�KT .�i2hBK2 LPh LlGG

LQi2 ai`BM; LlGG kyy

7F*?�M;2/ai�imb BMi LPh LlGG

7F_2b2`p�iBQMai�imb BMi LPh LlGG

h�#2HH2 kXk3, _2b2`p�iBQMGQ;b 62H/2`

8j
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�##BH/mM; kXk9, a2`pB+2

.B2 a2`pB+2 a+?B+?i bi2HHi /2M *QMi`QHH2`M /B2 .�i2M h`�Mb72` P#D2Fi2 xm` o2`7Ƀ;mM; mM/ Bbi 7Ƀ` /2`2M 1`bi2HHmM;
KBii2Hb /2K .iQ*QMp2`i2` xmbi M/B;X lK /B2b2 xm`Ƀ+FxmbT2B+?2`M- r2`/2M /B2 .iQǶb rB2/2` xm`Ƀ+FFQMp2`iB2`i
BM 1MiBiv P#D2Fi2X

89
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�##BH/mM; kXk8, *QKKQM

.�b *QKKQM S�F2i #2BM?�Hi2i �HH2 .�i2M h`�Mb72` P#D2Fi2X .B2 .�i2M h`�Mb72` P#D2Fi2 bBM/ /�xm /�- /B2

.�i2M �mb /2` .�i2M#�MF �m7xm#2`2Bi2M mM/ 7Ƀ` /B2 APa �TT BM /B2 `B+?iB;2 a+?`2B#r2Bb2 xm #`BM;2MX

88



kXjX aP6hq�_1 �_*>Ah1Ehl_

�##BH/mM; kXke, .�i� �++2bb G�v2`

.2` .�i� �++2bb G�v2` BKTH2K2MiB2`i /�b 1MiBiv 6`�K2rQ`FX .�b Q#2M �#;2#BH/2i2 JQ/2HH bi2HHi /B2 h�#2HH2M
mM/ �bbQxB�iBQM2M /2` .�i2M#�MF /�`X AK >BMi2`;`mM/ /B2b2b JQ/2HHb rB`/ *Q/2 ;2M2`B2`iX wmK 2BM2M r2`/2M
/B2 1MiBiB2b ;2MB2`i- xmK �M/2`2M 2BM2M *QMi2ti- r2H+?2` �HH2 .�i2M BM 2BM2` GBbi2 T`Q h�#2HH2 xmb�KK2M? HiX
ɂ#2` /B2b2M *QMi2ti ;2b+?B2?i /2` wm;`Bz �m7 /B2 .�i2M pQK .�i�SQ`i�H �mbX

8e
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�##BH/mM; kXkd, "mbBM2bb G�v2`

.�b .�i�SQ`i�H K�+?i /2M wm;`Bz �m7 /B2 .�i2M#�MF Ƀ#2` /2M *QMi2ti /2b 1MiBiv7`�K2rQ`Fb mM/ bi2HHi 7Ƀ` /B2
Q#2`2M a+?B+?i2M Ƀ#2` J2i?Q/2M �HH2 .�i2M xm` o2`7Ƀ;mM;- /B2 ;2#`�m+?i r2`/2MX

8d
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�##BH/mM; kXk3, _2b2`p�iBQM ?BMxm7Ƀ;2M

83



kXjX aP6hq�_1 �_*>Ah1Ehl_

�##BH/mM; kXkN, G�v2`

.�b "hw*HB2Mi S�+F�;2 Bbi /2` ai�`iTmMFi /2` �TTHBF�iBQM mM/ #2BM?�Hi2i �HH2 :mB �MbB+?i2M 2`bi2HHi KBi s�JG
(J�+ye)- bQrB2 /B2 7Ƀ` /B2 �Mx2B;2 #2MƺiB;i2M oB2rJQ/2HbX AK "hw*HB2Mi.QK�BM Bbi /B2 .QK�BM 2Mi?�Hi2M bQrB2
/2` .�i�>�M/H2` a2`pB+2- r2H+?2` /B2 .�i2M pQK a2`p2` �#?QHiX

8N



kXjX aP6hq�_1 �_*>Ah1Ehl_

�##BH/mM; kXjy, "hw*HB2Mi

.�b J�BMqBM/Qr Bbi /B2 >�mTi�MbB+?i /2b *HB2MibX 1b x2B;i 2BM2 ɂ#2`bB+?i Ƀ#2` �HH2 _2b2`p�iBQM2M KBi 6BH@
i2`Kƺ;HB+?F2Bi2M �MX J�M ?�i /B2 Jƺ;HB+?F2Bi �mb /2K J�BMqBM/Qr 2BM2 .2i�BH�MbB+?i xm ƺzM2M- rQ#2B 2BM2
.2i�BHb oB2r BMbi�MxB2`i mM/ �M;2x2B;i rB`/X qB`/ BM /2` .2i�BH�MbB+?i 2BM2 _2b2`p�iBQM �Fx2TiB2`i Q/2` �#;2@
H2?Mi- bQ rB`/ 2BM 1p2Mi �#;272m2`i- /�KBi /B2 J�BMqBM/Qr /B2 �FiBQM �M /2M .�i�>�M/H2` mM/ bQKBi �M /2M
a2`p2` r2Bi2`H2Bi2M F�MMX

ey



kXjX aP6hq�_1 �_*>Ah1Ehl_

�##BH/mM; kXjR, oB2r JQ/2Hb

.B2 oB2r JQ/2Hb rBbb2M- rB2 /B2 .QK�BM .�i2M �M;2x2B;i r2`/2M KɃbb2MX aB2 BKTH2K2MiB2`2M �HH2 /�b ALQiB7v@
S`QT2`iv*?�M;2/ AMi2`7�+2- r�b 2BM2 2BM7�+?2 >�M/?�#mM; #2B �M/2`mM;2M ;2r ?`H2Bbi2iX

eR



kXjX aP6hq�_1 �_*>Ah1Ehl_

�##BH/mM; kXjk, J�BM oB2r JQ/2H

.�b J�BMoB2rJQ/2H ? Hi �HH2 _2b2`p�iBQM2M xmb�KK2MX q2`/2M M2m2 .�i2M �mb /2` .�i2M#�MF �mb;2H2b2M- bQ
r2`/2M /B2b2 BK J�BMoB2rJQ/2H KBi /2M #2bi2?2M/2M xmb�KK2M;27Ƀ;i Q/2` /B2 #2bi2?2M/2M ;2 M/2`iX

ek



kXjX aP6hq�_1 �_*>Ah1Ehl_

�##BH/mM; kXjj, .QK�BM

.B2 "hw*HB2Mi.QK�BM bT2B+?2`i /B2 .�i2M- r2H+?2 pQK q2#b2`p2` FQKK2MX .B2 S`QT2`iB2b KɃbb2M /�?2` KBi
/2M 62H/2` BK CaPL Ƀ#2`2BMbiBKK2MX

ej



kXjX aP6hq�_1 �_*>Ah1Ehl_

�##BH/mM; kXj9, .�i� >�M/H2`

.2` .�i�>�M/H2` K�+?i /B2 �#7`�;2 xmK a2`p2` mM/ pB� /B2 2ti2`M2 GB#`�`v CaPLXL2i (CbQ) rB`/ /2` CaPL
ai`BM; BM /B2 P#D2Fi2 /2b2`B�HBbB2`iX lK 2BM2 _2b2`p�iBQM xm �Fx2TiB2`2M Q/2` �#xmH2?M2M b2M/2i /2` .�i�>�M/H2`
2BM2M SQbi _2[m2bi �M /2M a2`p2`X 1BM hBK2`- r2H+?2` BM 2BM2K 2B;2M2M h?`2�/ H m7i- ?QHi /�m2`M/ /B2 .�i2M
pQK a2`p2` mM/ 72m2`i /�M�+? 2BM2M 1p2Mi- bQ /�bb /B2 .�i2M p2`7Ƀ;#�` bBM/X �m7 /B2b2M 1p2Mi ?ƺ`i /�b
J�BMoB2rJQ/2HX

e9



kXjX aP6hq�_1 �_*>Ah1Ehl_

6QH;2M/2b E�TBi2H #2b+?`2B#i /�b :`�T?B+�H lb2` AMi2`7�+2 /2` BS?QM2 �TTX .�b 2ti2`M2 .2bB;M /2` BS?QM2 �TT
rm`/2 �m7;`mM/ /2` 2`bi2HHi2M S�TB2`T`QiQivT2M mM/ /2` /m`+?;27Ƀ?`i2M lb�#BHBiv h2bib mK;2b2ixiX lK /B2 �T@
THBF�iBQM Kƺ;HB+?bi BMimBiBp xm ;2bi�Hi2M- Bbi /�b .2bB;M Kƺ;HB+?bi M�?2 �M /B2 BPa >mK�M AMi2`7�+2 :mB/2HBM2b
pQM �TTH2 ;2?�Hi2MX

6Ƀ` /2M BM /2M �M7Q`/2`mM;bbT2xB}F�iBQM2M �Hb QTiBQM�H /2}MB2`i2M *�HH@*2Mi2` *HB2Mi rm`/2 F2BM 2ti2`M2b
.2bB;M 2`bi2HHi- /� /2` *HB2Mi Mm` BM 6Q`K 2BM2b S`QiQivT2M mK;2b2ixi rm`/2X

�##BH/mM; kXj8, L�pB;�iBQMbɃ#2`bB+?i BS?QM2 �TT

e8

http://developer.apple.com/library/ios/#documentation/UserExperience/Conceptual/MobileHIG/Introduction/Introduction.html
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�##BH/mM; kXje, 6B`bi�TTai�`ioB2r

.B2 6B`bi�TTai�`ioB2r rB`/ �mbb+?HB2bbHB+? #2BK 2`bi2M ai�`i /2`
�TT �M;2x2B;iX aB2 /B2Mi /�xm- /2M "2Mmix2` �K avbi2K 2BMK�HB;
xm `2;Bbi`B2`2MX ɂ#2` /2M "miiQM ĿaT2B+?2`Mŀ rB`/ /B2 _2;Bbi`B2@
`mM; /m`+?;27Ƀ?`i- #2xB2?mM;br2Bb2 /B2 2`7Q`/2`HB+?2M .�i2M UL�@
K2- oQ`M�K2 � h2H27QMMmKK2`V �M /2M q2#b2`pB+2 Ƀ#2`i`�;2MX
Abi /B2 _2;Bbi`B2`mM; 2`7QH;`2B+?- bQ r2`/2M /B2 .�i2M ;H2B+?x2BiB;
BK *�+?2 /2b KQ#BH2M 1M/;2` i2b �#;2H2;i- rQ bB2 #2BbTB2Hbr2B@
b2 7Ƀ` /B2 1`bi2HHmM; pQM _2b2`pB2`mM;2M rB2/2`p2`r2M/2i r2`/2M
FƺMM2MX �M?�M/ /2` h2H27QMMmKK2` /B2 �M;2;2#2M rB`/- rB` /2`
"2Mmix2` 2BM/2miB; B/2MiB}xB2`iX qB`/ /�b h2H27QM ;2r2+?b2Hi- /B2
h2H27QMMmKK2` D2/Q+? #2?�Hi2M- bQ rB`/ /2` "2Mmix2` �Hb /2`b2H#2M
2`F�MMi mM/ /B2 #2`2Bib ;2i iB;i2M _2b2`pB2`mM;2M r2`/2M �miQK�@
iBb+? �#;2`m72MX

Ç 1BM7�+? ;2?�Hi2M2 :2b�KiQ#2`~ +?2- /B2 Ƀ#2` F2BM L�pB;�iB@
QMb2H2K2Mi p2`H�bb2M r2`/2M F�MM- /� /B2 _2;Bbi`B2`mM; xrBM@
;2M/ /m`+?;27Ƀ?`i r2`/2M KmbbX

Ç "2b+?`2B#mM; Ŀr2b?�H#ŀ /B2b2 _2;Bbi`B2`mM; /m`+?;27Ƀ?`i r2`@
/2M KmbbX

Ç �Mx2B;2 /2b Ŀ>a_ GQ;Qbŀ ;2K bb �m7;�#2Mbi2HHmM;X

Ç "2b+?` MFmM; /2` K�tBK�H2M h2tiH M;2 BM /2M h2ti72H/2`M �m7 k8 w2B+?2MX

Ç ai�M/�`/i�bi�im` #2B /2M h2ti72H/2`M ĿL�K2ŀ mM/ ĿoQ`M�K2ŀX

Ç w�?H2Mi�bi�im` #2BK h2ti72H/ Ŀh2H27QMMmKK2`ŀX

ee
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�##BH/mM; kXjd, _2b2`p�iBQMoB2r

L�+? /2` 2`7QH;`2B+?2M _2;Bbi`B2`mM; 2`b+?2BMi /B2 >�mTiɃ#2`bB+?i /2`
�TTX aB2 #2bi2?i �mb 2BM2` h�#2HH2 KBi �HH2M #2`2Bib ;2i iB;i2M _2b2`@
p�iBQM2MX qm`/2M MQ+? F2BM2 _2b2`pB2`mM;2M 2`7�bbi- bQ rB`/ 2BM 2Mi@
bT`2+?2M/2` h2ti �M;2x2B;iX �M?�M/ /2` avK#QH2 Bbi 2`F2MM#�`- Q#
/2` �m7i`�; pQK *�HH@*2Mi2` #2`2Bib �Fx2TiB2`i- �#;2H2?Mi Q/2` MQ+?
MB+?i #2?�M/2Hi rm`/2X �m7 /B2 AMi2`T`2i�iBQM /2` 2BMx2HM2M avK#QH2
rB`/ BK E�TBi2H ai�imboB2r r2Bi2` 2BM;2;�M;2MX

Ç Jƺ;HB+?bi 2BM7�+? ;2bi�Hi2i2 :2b�KiQ#2`~ +?2 KBi H2/B;HB+? j
6mMFiBQM�HBi i2M,

.2i�BH�MbB+?i _2b2`pB2`mM;

>BMxm7Ƀ;2M 2BM2` M2m2M _2b2`pB2`mM;

.m`+?bm+?2M pQM _2b2`pB2`mM;2M

Ç :`mTTB2`mM; b KiHB+?2` _2b2`pB2`mM;2M M�+? .�imK

Ç aQ`iB2`mM; b KiHB+?2` :`mTT2M M�+? .�imK BM �m7bi2B;2M/2`
_2B?2M7QH;2

Ç .B2 rB+?iB;bi2M AM7Q`K�iBQM2M D2/2` _2b2`pB2`mM; UoQM- L�+?-
.�imK- ai�imbV �m7 2BM2M "HB+F

Ç "2`Ƀ+FbB+?iB;mM; Ŀ1KTiv *2HH *�b2ŀ

Ç >BH72i2ti #2B /2` 2`bi2M o2`r2M/mM; /2` �TT BM EQK#BM�iBQM
KBi /2K Ŀ1KTiv *2HH *�b2ŀ

Ç ai�M/�`/i�bi�im` 7Ƀ` /B2 o2`r2M/mM; /2` am+?H2Bbi2

ed
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�##BH/mM; kXj3,
S`Q+2bbBM;_2b2`p�iBQMoB2r

.B2 S`Q+2bbBM;_2b2`p�iBQMoB2r Bbi /B2 *_l.@oB2rX aB2 /B2Mi xmK
>BMxm7Ƀ;2M pQM M2m2M- bQrB2 /2K 1/BiB2`2M pQM pQ`?�M/2M2M _2b2`@
pB2`mM;2MX 1``2B+?#�` Bbi bB2 2Mir2/2` Ƀ#2` /B2 >�mTiɃ#2`bB+?i Ŀ_2@
b2`p�iBQMoB2rŀ KBi /2` "2bi iB;mM; �m7 /2M ĿYŀ "miiQM Q#2M `2+?ib
Q/2` Ƀ#2` /B2 .2i�BH�MbB+?i 2BM2` _2b2`pB2`mM; Ƀ#2` /2M Ŀ1/Biŀ "mi@
iQMX .B2 S`Q+2bbBM;oB2r ?�i /�KBi 7�FiBb+? xr2B wmbi M/2,

RX _2b2`pB2`mM; ?BMxm7Ƀ;2M

kX _2b2`pB2`mM; 2/BiB2`2M

Ç .2K "2Mmix2` Kƺ;HB+?bi r2MB; _�mK 7Ƀ` 62?H2BM;�#2M #B2i2M-
BM/2K h2ti72H/2` M�+? Jƺ;HB+?F2Bi p2`KB2/2M r2`/2M mM/ :lA
1H2K2Mi2 rB2 arBi+?2`- .�i2SB+F2` mM/ SB+F2` p2`r2M/2i r2`@
/2MX

Ç oB2r Kƺ;HB+?bi �M�HQ; xm` _2b2`p�iBQM.2i�BHoB2r U:`mTTB2`i2
h�#2HH2V

Ç .B2 �/`2bb2 Kmbb BK 6Q`K�i Ŀah_�aa1- SGw P_hŀ �M;2;2#2M
r2`/2MX .B2 A/22 2BM2` xmb ixHB+?2M am#oB2r Ƀ#2` /B2 ai`�bb2-
/B2 SGw mM/ /2M P`i BM b2T�`�i2M h2ti72H/2`M �M;2;2#2M r2`@
/2M F�MM- rm`/2 �mb lb�#BHBiv :`ɃM/2M rB2/2` p2`rQ`72MX 1ir�b
mMb+?ƺM Bbi /2MMQ+? /B2 �mzQ`/2`mM; xm` 1BM;�#2 pQM `2/mM@
/�Mi2M .�i2M USGw mM/ P`iVX

Ç qB`/ /B2 �/`2bb2 BM 2BM2K 7�Hb+?2M 6Q`K�i 2BM;2;2#2M- rB`/ /2`
"2Mmix2` Ƀ#2` 2BM2 �H2`ioB2r Ƀ#2` /2M 62?H2` BM7Q`KB2`i mM/ �m7;27Q`/2`i- /�b �/`2bb72H/ FQKTH2ii xm
Hƺb+?2M Q/2` /�b 72?H2`?�7i2 �/`2bb7Q`K�i xm #2`B+?iB;2MX

Ç lK /B2 1BM;�#2 /2` �/`2bb2 xm p2`2BM7�+?2M- r2`/2M Ƀ#2` 2BM2
Ŀ�miQ@am;;2biBQM@GBbiŀ #2`2Bib p2`r2M/2i2 mM/ bQKBi BK HQF�H2M
*�+?2 pQ`?�M/2M2 �/`2bb2M pQ`;2b+?H�;2MX

Ç o2`r2M/mM; pQM GQF�HBbB2`mM;b/B2Mbi2M UqG�L- :Sa- w2HHBM7Q`K�iBQM2MV xm` P`imM; mM/ 1`KBiiHmM;
/2` �Fim2HH2M �/`2bb2X

Ç �miQ@am;;2biBQM@GBbi 2`; Mx2M KBi �/`2bbpQ`b+?H ;2M �mb /2K �TTH2 J�Tb Q/2` 2BM2K  ?MHB+?2M 6`�K2@
rQ`FX

Ç Ŀ62`iB;ŀ "miiQM 2`b+?2BMi Mm`- r2MM KBM/2bi2Mb ĿoQMŀ- Ŀ"Bbŀ mM/ Ŀw2Biŀ �mb;27ɃHHi rm`/2MX

Ç "2b+?` MFmM; /2` J�tBK�HH M;2 /2` �/`2bb2M h2ti72H/2` �m7 8y w2B+?2MX

Ç "2b+?` MFmM; /2` J�tBK�HH M;2 /2b LQiBx@h2ti72H/2b �m7 Ryy w2B+?2MX

e3



kXjX aP6hq�_1 �_*>Ah1Ehl_

Ç Ŀ62`iB;ŀ "miiQM 2`b+?2BMi Mm`- r2MM KBM/2bi2Mb 2BM �ii`B#mi 2BM2 �M/2`mM; 2`7�?`2M ?�iX

�##BH/mM; kXjN, �miQ@am;;2biBQM@GBbi

lK /B2 1BM;�#2 /2` �/`2bb2 xm p2`2BM7�+?2M-
?�i K�M 2BM2 GBbi2 KBi oQ`b+?H ;2M xm` o2`@
7Ƀ;mM;X .�`BM r2`/2M �HH2 �/`2bb2M �M;2x2B;i-
/B2 #2`2Bib 2BMK�H ;2#m+?i rm`/2MX

�##BH/mM; kX9y, SB+F2`@oB2r

6Ƀ` /B2 1BM;�#2 /2b �#?QHx2BiTmMFib rB`/ BM
6Q`K 2BM2` am#oB2r 2BM2 bQ;2M�MMi2 SB+F2`@
oB2r xm` o2`7Ƀ;mM; ;2bi2HHi- /B2 2BM2 2BM7�+?2-
72?H2`7`2B2 1BM;�#2 ;2r ?`H2Bbi2iX

eN
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�##BH/mM; kX9R, _2b2`p�iBQM.2i�BHoB2r

JBi 2BM2K EHB+F �m7 2BM2 _2b2`p�iBQM BM /2` _2b2`p�iBQMoB2r r2`/2M
/B2 .2i�BHb /2` �mb;2r ?Hi2M _2b2`p�iBQM KBi >BH72 /2` _2b2`p�iBQM.2@
i�BHoB2r �M;2x2B;iX AM /B2b2` �MbB+?i F�MM /B2 _2b2`p�iBQM KBi 2BM2K
EHB+F �m7 1/Bi #2�`#2Bi2i r2`/2MX 1b rB`/ /�MM /B2 ;H2B+?2 �MbB+?i ;2@
ƺzM2i- rB2 r2MM K�M 2BM2 M2m2 _2b2`p�iBQM 2`bi2HHi KBi /2` �mbM�?K2-
/�bb #2`2Bib �HH2 62H/2` �mb;27ɃHHi bBM/X

Ç :`mTTB2`i2 h�#2HH2 KBi �HH2M �Mxmx2B;2M/2M �ii`B#mi2M- rB2 2b
�m+? /B2 �TTH2 >mK�M AMi2`7�+2 :mB/2HBM2b pQ`b+?`2B#2M

Ç �Mx2B;2 /2b �Fim2HHbi2M ai�imbX 1BM EHB+F �m7 /2M ai�imb ƺzM2i
/B2 Ŀai�imboB2rŀ KBi 2BM2` ɂ#2`bB+?i Ƀ#2` �HH2 ai�imb M/2`mM@
;2M

Ç Ŀ1/Biŀ "miiQM Bbi Mm` p2`7Ƀ;#�`- bQ72`M /B2 :2b+? 7ib`2;2HM #2@
xɃ;HB+? /2K �M/2`M 2BM2` #2bi2?2M/2M _2b2`pB2`mM; MB+?i p2`@
H2ixi r2`/2MX

GQ`2K BTbmK /QHQ` bBi �K2i- +QMb2i2im` b�/BTb+BM; 2HBi`- b2/ /B�K MQ@
MmKv 2B`KQ/ i2KTQ` BMpB/mMi mi H�#Q`2 2i /QHQ`2 K�;M� �HB[mv�K
2`�i- b2/ /B�K pQHmTim�X �i p2`Q 2Qb 2i �++mb�K 2i DmbiQ /mQ /QHQ`2b
2i 2� `2#mKX ai2i +HBi� F�b/ ;m#2`;`2M- MQ b2� i�FBK�i� b�M+imb 2bi
GQ`2K BTbmK /QHQ` bBi �K2iX GQ`2K BTbmK /QHQ` bBi �K2i- +QMb2i2im`

b�/BTb+BM; 2HBi`- b2/ /B�K MQMmKv 2B`KQ/ i2KTQ` BMpB/mMi mi H�#Q`2 2i /QHQ`2 K�;M� �HB[mv�K 2`�i- b2/ /B�K
pQHmTim�X �i p2`Q 2Qb 2i �++mb�K 2i DmbiQ /mQ /QHQ`2b 2i 2� `2#mKX ai2i +HBi� F�b/ ;m#2`;`2M- MQ b2� i�FBK�i�
b�M+imb 2bi GQ`2K BTbmK /QHQ` bBi �K2iX

dy
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�##BH/mM; kX9k, ai�imboB2r

C2/2 w2BH2 bi2HHi 2BM2M ai�imbr2+?b2H /�`X .B2b2` rB`/ 2Mir2/2` /m`+?
/2M "2Mmix2` /2` �TT Q/2` /2M .BbTQM2Mi2M KBi /2K *�HH@*2Mi2` *HB@
2Mi /m`+?;27Ƀ?`iX .2K .BbTQM2Mi2M Bbi 2b xm/2K Kƺ;HB+?- /2K ai�imb
2BM2 LQiBx ?BMxmxm7Ƀ;2MX .B2b2 rB`/ mMi2`?�H# /2` ai�imb#2x2B+?MmM;
�M;2x2B;iX

Ç 1BM7�+?2- MB+?i p2` M/2`#�`2 ai�imbɃ#2`bB+?iX

Ç 1BMi` ;2 r2`/2M M�+? /2K .�imK �m7bi2B;2M/ bQ`iB2`iX

AM /2` .2i�BH�MbB+?i F�MM K�M /2M �Fim2HH2M ai�imb �Mr ?H2M- mK 2BM2
ɂ#2`bB+?i Ƀ#2` /2M ;�Mx2M o2`H�m7 /2` _2b2`p�iBQM xm 2`?�Hi2MX .B2
p2`b+?B2/2M2M A+QMb #2/2mi2M 7QH;2M/2b,

.B2 _2b2`pB2`mM; rm`/2 �Fx2TiB2`i

.B2 _2b2`pB2`mM; rm`/2 �#;2H2?Mi

.B2 _2b2`pB2`mM; rm`/2 MQ+? MB+?i #2�`#2Bi2i

GQ`2K BTbmK /QHQ` bBi �K2i- +QMb2i2im` b�/BTb+BM; 2HBi`- b2/ /B�K MQ@
MmKv 2B`KQ/ i2KTQ` BMpB/mMi mi H�#Q`2 2i /QHQ`2 K�;M� �HB[mv�K
2`�i- b2/ /B�K pQHmTim�X �i p2`Q 2Qb 2i �++mb�K 2i DmbiQ /mQ /QHQ`2b
2i 2� `2#mKX ai2i +HBi� F�b/ ;m#2`;`2M- MQ b2� i�FBK�i� b�M+imb 2bi
GQ`2K BTbmK /QHQ` bBi �K2iX GQ`2K BTbmK /QHQ` bBi �K2i- +QMb2i2im`
b�/BTb+BM; 2HBi`- b2/ /B�K MQMmKv 2B`KQ/ i2KTQ` BMpB/mMi mi H�#Q`2

2i /QHQ`2 K�;M� �HB[mv�K 2`�i- b2/ /B�K pQHmTim�X �i p2`Q 2Qb 2i �++mb�K 2i DmbiQ /mQ /QHQ`2b 2i 2� `2#mKX
ai2i +HBi� F�b/ ;m#2`;`2M- MQ b2� i�FBK�i� b�M+imb 2bi GQ`2K BTbmK /QHQ` bBi �K2iX

dR
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.B2b2b E�TBi2H x2B;i �m7- r2H+?2 S`Q#H2K2 r ?`2M/ /2` _2�HBbB2`mM; �m7;2i`2i2M bBM/ mM/ r2H+?2 GƺbmM;br2;2
�mb r2H+?2M "2r2;;`ɃM/2M �M;2bi`2#i rm`/2MX

�Hb ;`mM/b ixHB+?2 L�+?b+?H�;r2`F2 /B2Mi2M r ?`2M/ /2` AKTH2K2Mi�iBQM /2` BS?QM2 �TT 7QH;2M/2 Zm2HH2M,

Ç ai�M/7Q`/ lMBp2`bBiv H2+im`2 *a RNjS ǳBS?QM2 /2p2HQTBM;Ǵ

Ç "m+?, ǳBPa T`Q;`�KKBM; , i?2 #B; M2`/ `�M+? ;mB/2Ǵ (*QMRR)

Ç �TTH2 .2p2HQT2` SQ`i�H

Ç ai�+FQp2`~Qr- E2vrQ`/ ǳ`2biFBiǴ

Ç :QQ;H2 L2rb;`QmT ǳ_2biEBiǴ

q�b /�b 6`�K2rQ`F _2biEBi �M 2BM2K b2?` mK7�M;`2B+?2M 6mMFiBQMbmK7�M; #B2i2i- 72?Hi BK :2;2Mxm; H2B@
/2` BM /2` .QFmK2Mi�iBQMX 1#2M7�HHb �mz�HH2M/ Bbi /2` b+?M2HH _2H2�b2@wvFHmb U/`2B M2m2 _2H2�b2b r ?`2M/ R9
qQ+?2MV mM/ /B2 bi2iB;  M/2`M/2 �SAX .B2b bi2HHi ;2`�/2 #2B /2` am+?2 M�+? >BH72bi2HHmM;2M 2BM2 #2bQM/2`2
>2`�mb7Q`/2`mM; /�`X
EQMF`2i2 S`Q#H2K2 ;�# 2b #2BK pQK XL1h q2#b2`pB+2 ;2M2`B2`i2M CaPLX .�b CaPL Bbi xr�` p�HB/ 2Mi? Hi
D2/Q+? F2BM2M _QQiE2vS�i?X _2biEBi p2`r2M/2i 7Ƀ` /�b CaPL I@= P#D2Fi@J�TTBM; D2/Q+? T`BK ` /B2b2M
bQ;2M�MMi2M _QQiE2vS�i?X .�b oQ`?�M/2Mb2BM /B2b2b _QQiE2vS�i?b p2`2BM7�+? /�b P#D2Fi@J�TTBM; bi�`FX
aBM/ /B2 �ii`B#mi2 BK CaPL mM/ /B2 HQF�H2M JQ/2H@EH�bb2M BM /2` L�K2Mb;2#mM/ B/2MiBb+? F�MM /�b J�TTBM;
�miQK�iBb+? �m7;`mM/ /2` _QQiE2vS�i?b /m`+?;27Ƀ?`i r2`/2MX

R &
k Ǵ*mbiQK2` Ǵ , &
j Ǵ A/ Ǵ , R -
9 ǴL�K2Ǵ , ǴJmbi2` Ǵ -
8 Ǵ6B`biM�K2 Ǵ , Ǵ>�Mb Ǵ -
e ǴS?QM2MmK#2` Ǵ , Ǵ y d N X X Ǵ
d '
3 '

CaPL KBi _QQiE2vS�i?

R &
k Ǵ A/ Ǵ , R -
j ǴL�K2Ǵ , ǴJmbi2` Ǵ -
9 Ǵ6B`biM�K2 Ǵ , Ǵ>�Mb Ǵ -
8 ǴS?QM2MmK#2` Ǵ , Ǵ y d N X X Ǵ
e '

CaPL Q?M2 _QQiE2vS�i?

a2H#bip2`bi M/HB+? H bbi bB+? /�b P#D2Fi@J�TTBM; �m+? 7Ƀ` CaPL Q?M2 _QQiE2vS�i? `2�HBbB2`2MX .�#2B Kmbb
D2/Q+? D2/2b 2BMx2HM2 �ii`B#mi ;2K�TTi r2`/2M mM/ /�b ;2b�Ki2 J�TTBM; /�MM 2BM2K E2vS�i? xm;2rB2b2M

dk

http://www.stanford.edu/class/cs193p/cgi-bin/drupal/
https://developer.apple.com/
http://stackoverflow.com/questions/tagged/restkit
https://groups.google.com/forum/?fromgroups#!forum/restkit
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r2`/2MX "2BK a2M/2M 2BM2b >hhS@_2[m2bib UxX"bTX 2BM2` SPah@_2[m2bibV Kmbb /�b J�TTBM; /�MM 2tTHBxBi
�M;2;2#2M r2`/2MX

R _EJ�M�;2/P#D2+iJ�TTBM;  `2b2`p�i BQMJ�TTBM; 4 ( _EJ�M�;2/P#D2+iJ�TTBM;
K�TTBM;6Q`*H�bb , ( _2b2`p�i BQM + H � b b ) BMJ�M�;2/P#D2+iaiQ`2 , Q#D2+iJ�M�;2` X
Q# D 2 + ia iQ ` 2 ) c

k ( `2b2`p�i BQMJ�TTBM; K�TE2vS�i?bhQ�ii`B#mi2b ,!Ǵ A/ Ǵ - !Ǵ ` 2 b 2 ` p � i B Q M B / Ǵ - M B H ) c
j ( `2b2`p�i BQMJ�TTBM; K�TE2vS�i?bhQ�ii`B#mi2b ,!Ǵ�TTQBMiK2MiǴ - !Ǵ�TTQBMiK2Mi Ǵ -

M B H ) c
9 ( `2b2`p�i BQMJ�TTBM; K�TE2vS�i?bhQ�ii`B#mi2b ,!Ǵ*QKT�MBQM*QmMiǴ - !Ǵ

+QKT�MBQM*QmMiǴ - M B H ) c
8 ( `2b2`p�i BQMJ�TTBM; K�TE2vS�i?bhQ�ii`B#mi2b ,!Ǵ62i+?iBK2 Ǵ - !Ǵ 7 2 i +?i BK2 Ǵ - M B H

) c
e ( `2b2`p�i BQMJ�TTBM; K�TE2vS�i?bhQ�ii`B#mi2b ,!ǴLQi2Ǵ - !Ǵ MQi2 Ǵ - M B H ) c
d ( `2b2`p�i BQMJ�TTBM; K�TE2vS�i?bhQ�ii`B#mi2b ,!Ǵ a i � B ` b Ǵ - !Ǵ b i � B ` b Ǵ - M B H ) c
3 `2b2`p�i BQMJ�TTBM; X T`BK�`vE2v�ii`B#mi2 4 !Ǵ ` 2 b 2 ` p � i B Q M B / Ǵ c
N

Ry ( X X X )
RR
Rk ( Q#D2+iJ�M�;2` X K�TTBM;S`QpB/2` b2iP#D2+iJ�TTBM; , `2b2`p�i BQMJ�TTBM; 7Q`E2vS�i? ,!Ǵ

_2b2`p�i BQM Ǵ ) c

*Q/2#2BbTB2H, J�TTBM; D2/2b 2BMx2HM2M �ii`B#mi2b BMFHX E2vS�i? wmr2BbmM;

R ( ( _EP#D2+iJ�M�;2` b?�`2/J�M�;2` ) TQbiP#D2+i , `2bGQ; mb BM;"HQ+F , � U _EP#D2+iGQ�/2`  
H Q�/2 ` V &

k _EP#D2+iJ�TTBM;  K�TTBM; 4 U_EP#D2+iJ�TTBM; V ( ( ( _EP#D2+iJ�M�;2`
b?�`2/J�M�;2` ) K�TTBM;S`QpB/2` ) K�TTBM;6Q`E2vS�i? ,!Ǵ
_2b2`p�iBQMGQ;.iQb Ǵ ) c

j H Q�/2 ` X Q#D2+iJ�TTBM; 4 K�TTBM; c
9 H Q�/2 ` X b2` B�H Bx�iBQMJAJ1hvT2 4 _EJAJ1hvT2CaPLc
8 HQ�/2 ` X / 2 H 2 ;� i 2 4 b 2 H 7 c
e ' ) c

*Q/2#2BbTB2H, 1tTHBxBi2b /2}MB2`2M /2b J�TTBM;b #2B 2BM2K SPah@_2[m2bi 2BM2b ǳ_2b2`p�iBQMGQ;Ǵ@P#D2Fi2b

q ?`2M/ /2` 1MirB+FHmM; /2b q2#b2`pB+2b ;�# 2b xr2B 2`r ?M2Mbr2`i2 ;`ƺbb2`2 S`Q#H2K2,

Ç "2B /2` �Fim�HBbB2`mM; USlh _2[m2biV 2BM2b P#D2Fi2bX

Ç EQMx2TiBQM2HH2` ɂ#2`H2;mM;b72?H2` #2BK ǳGƺb+?2MǴ pQM _2b2`p�iBQM2M

qm`/2 #2BbTB2Hbr2Bb2 2BM ǳ_2b2`p�iBQMǴ@P#D2Fi �Fim�HBbB2`i bQ rm`/2 /B2 xmK ǳ_2b2`p�iBQMǴ@P#D2Fi ;2?ƺ`2M/2
�/`2bb2 Uǳ�//`2bbǴ@P#D2FiV M2m BMbi�MxBB2`i mM/ BM /B2 .�i2M#�MF 2BM;27Ƀ;iX .2` :`mM/ /�7Ƀ` HB2;i BK 1MiBiv@
6`�K2rQ`FX 1BM ǳ_2b2`p�iBQMǴ@P#D2Fi 2M? Hi M2#2M /2` A. /2b ǳ�//`2bbǴ@P#D2Fi2b �m+? 2BM2 AMbi�Mx /2b

dj



kX9X _1�GAaA1_lL:

ǳ�/`2bbǴ@P#D2Fi2bX .�b S`Q#H2K rm`/2 ;2Hƺbi- BM/2K /B2 P#D2Fi`272`2Mx2M �m7 /B2 _2H�iBQMbQ#D2Fi2- BM /B2b2K
6�HH /�b ǳ�//`2bbǴ@P#D2Fi ;2Hƺb+?i mM/ Mm` MQ+? /B2 A/ /2` _2H�iBQM2M BM /2` _2b2`p�iBQM #2?�Hi2M rm`/2MX

1BM2M b2?` ;mi2M AMTmi ?�i /�b _2pB2r /2b q2#b2`pB+2b /m`+? CmHB�M >22# pQM /2` a*a ;2;2#2MX .�b Gƺb+?2M
2BM2` _2b2`pB2`mM; rm`/2 BM 2BM2` 2`bi2M AKTH2K2Mi�iBQM Ƀ#2` 2BM2M >hhS .1G1h1 _2[m2bi `2�HBbB2`iX .2`
>hhS .1G1h1 _2[m2bi Bbi BK _6*keRe /2b >hhS ai�M/�`/b rB2 7QH;i /2}MB2`i,

( )

.B2 Gƺb+?mM; 2BM2` _2b2`pB2`mM; Hƺb+?i D2/Q+? MB+?i /B2 _2bbQm`+2 ǳ_2b2`pB2`mM;Ǵ- bQM/2`M 7Ƀ;i /2` _2bbQm`+2
ǳ_2b2`pB2`mM; 2BM2M M2m2M GQ;@1BMi`�; BM 6Q`K 2BM2b ǳ_2b2`p�iBQMGQ;Ǵ@P#D2Fi2b ?BMxmX �mb /B2b2K :`mM/ Bbi
�M /B2b2` ai2HH2 Mm` 2BM >hhS SPah _2[m2bi ;2K bb _6*keRe /2b >hhS ai�M/�`/b FQ``2Fi,

h?2 SPah K2i?Q/ Bb mb2/ iQ `2[m2bi i?�i i?2 Q`B;BM b2`p2` �++2Ti i?2 2MiBiv 2M+HQb2/ BM i?2 `2[m2bi
�b � M2r bm#Q`/BM�i2 Q7 i?2 `2bQm`+2 B/2MiB}2/ #v i?2 _2[m2bi@l_A BM i?2 _2[m2bi@GBM2X (6B2NN#)

.B2 AKTH2K2Mi�iBQM rm`/2 2MibT`2+?2M/ �M;2T�bbiX

.2` *�HH@*2Mi2` *HB2Mi rm`/2 �Hb QTiBQM�H /2}MB2`iX .�?2` rm`/2M 7Ƀ` /B2b2M h2BH F2BM2 �`+?Bi2Fim`2Mib+?2B/2
;2K�+?i- /�b #2/2mi2i- /�bb F2BM2 :lA h2+?MQHQ;B2M 2p�HmB2`i rm`/2MX .B2b 7Ƀ?`i2 /�xm- /�bb /�b :lA xr2BK�H
;2K�+?i r2`/2M Kmbbi2X wm2`bi rm`/2 �Hb h2+?MQHQ;B2 qBM/Qrb 6Q`Kb #2MmixiX .B2b 7Ƀ?`i2 xm 2BMB;2M S`Q#@
H2K2MX "2BK bQ;2M�MMi2M .�i�:`B/- r2H+?2b �HH2 _2b2`pB2`mM;2M �Mx2B;2M bQHHi2- r�` /B2 .�i2M�M#BM/mM; b2?`
KɃ?b�KX 1b r�` xr�` Kƺ;HB+?- 2BM2 GBbi2 �Mxm? M;2M- /B2b2 Kmbbi2 D2/Q+? xrBb+?2M;2bT2B+?2`i r2`/2MX .B2b2
xrBb+?2M;2bT2B+?2`i2 GBbi2 rm`/2 #2B /2` a2H2FiBQM 2BM2` w2BH2 rB2/2` #2MƺiB;i- /� �mb /2K :`B/ MB+?i /B`2Fi
�m7 /B2 P#D2Fi2 xm;2;`Bz2M r2`/2M FQMMi2X �m+? mK �m7 /2M b2H2FiB2`i2M AM/2t xmxm;`2B72M #2MƺiB;i2 2b pB2H2
a+?`Bii2X �M?�M/ /B2b2M AM/2t2b FQMMi2 �mb /2` xrBb+?2M;2bT2B+?2`i2M GBbi2 /�b P#D2Fi ?2`�mb;2H2b2M r2`/2MX
.B2b Bbi 2BM2` /2` :`ɃM/2- r2b?�H# 7Ƀ` /�b :lA /B2 J�`FmT G�M;m�;2 s�JG p2`r2M/2i rm`/2X .�b .�i�:`B/
BK s�JG Bbi b2?` 2BM7�+? xm ?�M/?�#2M mM/ #B2i2i �HH2 6mMFiBQM2M /B2 rB` #`�m+?2M- �m7 2BM7�+?2 q2Bb2X

d9



kX8X h1ahAL:

q ?`2M/ /2` aim/B2M�`#2Bi rm`/2M k lb�#BHBiv h2bib /m`+?;27Ƀ?`iX wmK 2BM2M �K �M7�M; /2` �`#2Bi mM/ xmK
�M/2`2M /2` xr2Bi2 xmK a+?HmbbX .B2 lb�#BHBiv h2bib �K �M7�M; ?�#2M mMb ;2?QH72M /�b _BbBFQ 2BMxm;`2Mx2M mM/
;`ƺ#2`2 62?H2` BK :lA .2bB;M xm p2`K2B/2MX 1BM `2�H2b ax2M�`BQ rm`/2 �M?�M/ S�T2` S`QiQivT2b /m`+?;2bTB2HiX
.B2 p2`r2M/2i2M S�T2` S`QiQivT2b FƺMM2M BK �M?�M; BK E�TBi2H 9XR lb�#BHBiv h2bib #2i`�+?i2i r2`/2MX AM 2BM2K
2`bi2M a+?`Bii rm`/2M S�T2` S`QiQivT2b KBi /2K JQ+FmT@hQQH "�Hb�KB[ 2`bi2HHiX lK /2K `2�H2M GQQF � 622H
;2`2+?i xm r2`/2M rm`/2M BM 2BM2K xr2Bi2M a+?`Bii /B2 2`bi2HHi2M JQ+FmTb /�MM BM S?QiQb?QT KBi BPa :lA
1H2K2Mi2M 2`bi2HHiX 6Ƀ` /2M 2`bi2M .m`+?;�M; /2` lb�#BHBiv h2bib rm`/2 /B2 xr2Bi2 o2`bBQM p2`r2M/2iX

�##BH/mM; kX9j, S�T2` S`QiQivT2b o2`bBQM OR �##BH/mM; kX99, S�T2` S`QiQivT2b o2`bBQM Ok

d8



kX8X h1ahAL:

wmK a+?Hmbb /2` �`#2Bi rm`/2 KBi /2` 72`iB;2M �TT 2`M2mi lb�#BHBiv h2bib /m`+?;27Ƀ?`iX aQ FQMMi2 2BM2`b2Bib
p2`B}xB2`i r2`/2M- /�bb /�b :lA BMimBiBp #2/B2M#�` Bbi mM/ �M/2`2`b2Bib 2p2Mim2HH2 62?H7mMFiBQM2M 2`mB2`i r2`/2MX
P?M2 D2;HB+?2 1`FH `mM;2M ?�i bB+? /2` "2Mmix2` /2K pQ`;2;2#2M ax2M�`BQ �M;2MQKK2M mM/ 2BM2 _2b2`pB2`mM;2M
pQ`;2MQKK2MX

RX lK 2BM "hw h�tB xm `2b2`pB2`2M- ?�#2M aB2 #Bb D2ixi BKK2` xmK h2H27QM ;2;`Bz2MX L2m ;B#i 2b /�7Ƀ` 2BM2
�TTX >2mi2 Kƺ+?i2M aB2 A?`2 2`bi2 _2b2`pB2`mM; KBi /2` M2m2M �TT /m`+?7Ƀ?`2MX .B2 _2b2`pB2`mM; Bbi 7Ƀ`
/2M R8X PFiQ#2` kyRkX L�+? /2` �`#2Bi Kƺ+?i2M aB2 mK R8Xjy l?` �M /2M >�mTi#�?M?Q7 wɃ`B+?X h iB;2M
aB2 /B2b2 _2b2`pB2`mM; KBi /2` �TTX

kX 1BMB;2 h�;2 mM/ _2b2`pB2`mM;2M bT i2` Kƺ+?i2M aB2 2BM2 _2b2`p�iBQM i iB;2M- mK bB+? M�+? 2BM2` aBixmM;
mK R8Xjy l?` pQK >�mTi#�?M?Q7 �#?QH2M xm H�bb2M mM/ bB+? BMb "Ƀ`Q xm`Ƀ+F#`BM;2M xm H�bb2MX 1`bi2HH2M
aB2 /B2b2 _2b2`pB2`mM; 7Ƀ` /2M kyX PFiQ#2` kyRkX

jX 1BM2M h�; M�+?/2K /B2 _2b2`pB2`mM; ;2i iB;i rm`/2- rB`/ /B2 aBixmM; pQK kyX PFiQ#2` kyRk 2BM2 aimM/2
M�+? ?BMi2M ;2b+?Q#2MX �M/2`M aB2 /B2 _2b2`pB2`mM; 2MibT`2+?2M/X

.B2 lb�#BHBiv h2bib rm`/2M KBi CmHB�M >22# pQM /2` a*a /m`+?;27Ƀ?`iX CmHB�M >22# Bbi b2H#bi EmM/2 #2B /2`
"hw mM/ K�+?i pQK h`�MbTQ`ib2`pB+2 i ;HB+? ;2#`�m+?X

�##BH/mM; kX98, CmHB�M >22#

.B2 lb�#BHBiv h2bib rm`/2M KBi CmHB�M >22#- 2BM2K xmFɃM7iB;2M "2Mmix2` /2` BS?QM2 �TT- /m`+?;27Ƀ?`iX >B2`
b2BM2 AMTmib,

Ç G�#2H#2b+?`B7imM; ǳai�`iǴ /m`+? ǳw2BiǴ 2`b2ix2M

Ç .2` M +?bi2 6�?`�m7i`�; bQHH xmQ#2`bi BM /2` GBbi2 2`b+?2BM2M U>�mTiɃ#2`bB+?iV

�m7;�#2Mbi2HHmM;  M/2`M- K�M bQHHi2 /2M "2Mmix2` MB+?i b�;2M- /�bb 2` /B2 _2b2`pB2`mM;  M/2`M Kƺ+?i2- bQM/2`M
/�bb 2` xX"X 2BM2 aimM/2 bT i2` BMb "Ƀ`Q 7�?`2M Kƺ+?i2X

de



kX8X h1ahAL:

"2BK xr2Bi2M lb�#BHBiv h2bi �M?�M/ /2` 72`iB;2M BS?QM2 �TT ?�#2M bB+? 7QH;2M/2 _2bmHi�i2 2`;2#2M,

Ç "2BK hBTT2M �m7 /2M S72BH ǴL2m2 _2b2`p�iBQM ?BMxm7Ƀ;2MǴ rB`/ /B2 h�bi�im` 2BM@ mM/ �mb;2#H2M/2iX

Ç 6Ƀ` 2BM2 bT i2`2 q2Bi2`2MirB+FHmM; /2` �TT r `2M oQ`b+?H ;2 #2B /2` 1BM;�#2 /2` �/`2bb2 MɃixHB+?- /� B+?
pB2HH2B+?i MB+?i BKK2` /B2 ;2M�m2 SQbiH2Bix�?H r2BbbX 6Ƀ` /2M JQK2Mi Bbi 2b �#bQHmi QF- �m+? /B2 oQ`b+?H ;2
#2`2Bib 2BM;2;2#2M2` �/`2bb2M Bbi MɃixHB+?X

Ç .2` "2;`Bz Ǵai�imbǴ p2`rB``i KB+? 2BM r2MB;X .2` h2ti- /2` BK 62H/ �M;2x2B;i rB`/- Bbi 2?2` /B2 ǴG2ixi2
pQ`;2MQKK2M2 �FiBQMǴX 1piHX r `2 2b bBMMpQHH /2M h2ti /2b A+QMb ?BMxmb+?`2B#2M bi�ii /B2 "2Mmix2`�FiBQMX

.B2 _2bmHi�i2 /2b 2`bi2M lb�#BHBiv h2bib rm`/2M �mb;2r2`i2i mM/ r ?`2M/ /2` 1MirB+FHmM; /2` 2ti2`M2M �`@
+?Bi2Fim` #2`Ƀ+FbB+?iB;iX
.�b 622/#�+F 7Ƀ` /2M xr2Bi2M lb�#BHBiv h2bi �M?�M/ /2` 72`iB; �TT FQMMi2M MB+?i K2?` FQKTH2ii p2`�`#2Bi2i
r2`/2MX 6QH;2M/2 1Mib+?2B/2 rm`/2M ;2i`Qz2M,

Ç .2` 2`r ?Mi2 "m; #2i`2z2M/ ǳL2m2 _2b2`p�iBQM ?BMxm7Ƀ;2MǴ rm`/2 #2?Q#2MX

Ç �miQK�iBb+?2 �/`2bbpQ`b+?H ;2 rɃ`/2M /2M ;`mM/b ixHB+?2M 6mMFiBQMbmK7�M; /2` �TT 2`r2Bi2`M mM/
bi2HH2M F2BM2 2BM7�+?2M :lA@�MT�bbmM;2M /�`X .�b 62�im`2 r�` QTiBQM�H ;2TH�Mi- rm`/2 �mb w2Bi;`ɃM@
/2M D2/Q+? MB+?i K2?` mK;2b2ixiX AM 2BM2K r2Bi2`2M _2H2�b2 r `2 2BM2 AKTH2K2Mi�iBQM D2/Q+? /m`+?�mb
/2MF#�`X

Ç .�b EQMx2Ti /2` �Mx2B;2 /2` p2`b+?B2/2M2M _2b2`p�iBQMbbi�imb KɃbbi2 ;;7X MQ+?K�Hb Ƀ#2`/2MFi r2`/2MX
.B2b rB`/ �m7 w2Bi;`ɃM/2M D2/Q+? �m7 2BM2M bT i2`2M _2H2�b2 p2`b+?Q#2MX

�m7 /2K a2`p2` rm`/2M /B2 G�v2` a2`pB+2 mM/ .�G ;2i2bi2iX AK .�i� �++2bb G�v2` rB`/ D2/Q+? Mm` /B2 EH�bb2
.�i�SQ`i�H ;2i2bi2i- /� �HH2 �M/2`2M EH�bb2 F2BM2 GQ;BF 2Mi?�Hi2MX
lK /2M .�i2M#�MFxm;`Bz r�?`?2Bib;2i`2m xm i2bi2M- rm`/2 2BM2 h2bi/�i2M#�MF 2`bi2HHiX .B2 lMBii2bib ;`2B72M
�m7 /B2b2 "hwh2bi .�i2M#�MF xmX oQ` D2/2K h2bi rB`/ /B2b2 ;2Hƺb+?i mM/ �HH2 .�i2M M2m 2BM;27Ƀ;iX
6QH;2M/2 lMBii2bi EH�bb2M KBi /2M 2MibT`2+?2M/2M lMBii2bib bBM/ pQ`?�M/2M,

dd



kX8X h1ahAL:

h2bi�//*mbiQK2`

h2bi�//_2b2`p�iBQM

h2bi:2i�HH_2b2`p�iBQMb6Q`*mbiQK2`

h2bilT/�i2_2b2`p�iBQM

h2bi*QMp2`ihQ.iQ�//`2bb

h2bi*QMp2`ihQ1MiBiv�//`2bb

h2bi*QMp2`ihQ.iQ�M/1MiBiBv�//`2bbLmHH

h2bi*QMp2`ihQ.iQ*mbiQK2`

h2bi*QMp2`ihQ1MiBiBv*mbiQK2`

h2bi*QMp2`ihQ.iQ�M/1MiBiBv*mbiQK2`LmHH

h2bi*QMp2`ihQ.iQ_2b2`p�iBQM

h2bi*QMp2`ihQ1MiBiBv_2b2`p�iBQM

h2bi*QMp2`ihQ.iQ�M/1MiBiBv_2b2`p�iBQMLmHH

h2bi*QMp2`ihQ.iQ_2b2`p�iBQMGQ;

h2bi*QMp2`ihQ1MiBiv_2b2`p�iBQMGQ;

h2bi*QMp2`ihQ.iQ�M/1MiBiv_2b2`p�iBQMGQ;LmHH

h2bi*QMp2`ihQGBbiLmHH

h2bi�//*mbiQK2`

h2bi�//_2b2`p�iBQM

h2bi�//_2b2`p�iBQMGQ;

h2bi:2i�HH_2b2`p�iBQMb6Q`*mbiQK2`

h2bilT/�i2_2b2`p�iBQM

h�#2HH2 kXkN, ɂ#2`bB+?i lMBi h2bib
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kX8X h1ahAL:

>B2` rm`/2 2BM2 *Q/2 *Qp2`�;2 �M�Hvb2 2`bi2HHiX AK 6QH;2M/2M bB2?i K�M- /�bb /B2 xm i2bi2M/2M EH�bb2M 2BM2
h2bi �#/2+FmM; pQM RyyW ?�#2MX

�##BH/mM; kX9e, *Q/2 *Qp2`�;2 1`;2#MBb

aQ7ir�`2K2i`BF2M bi�M/�`/BbB2`i M�+? A111 RyeR (d9NN3) /B2M2M xm` ɂ#2`T`Ƀ7mM; /2` *Q/2[m�HBi iX q2`/2M bB2
`2;2HK bbB; Ƀ#2`T`Ƀ7i- FƺMM2M �#r2B+?mM;2M pQM pQ`;2;2#2M2M Zm�HBi ibxB2H2M 7`Ƀ?x2BiB; 2`F�MMi mM/ #2?Q#2M
r2`/2MX

lK /B2 Zm�HBi i /2b a2`p2`+Q/2b �M?�M/ 2BM2b BMi2`T`2iB2`#�`2M q2`i2b xm i2bi2M- ?�#2M rB` xr2B J2i`BF2M
2BM;2b2ixi- /B2 /B`2Fi KBi /2M oBbm�H aim/BQ KBi;2HB272`i r2`/2MX wmK 2BM2M rm`/2M /B2 EH�bb2M M�+? B?`2`
q�`i#�`F2Bi- EQKTH2tBi i mM/ /2` o2`2`#mM;biB272 �M�HvbB2`i mM/ xmK �M/2`2M /B2 h2bi�#/2+FmM;X

.B2 *Q/2 J2i`B+b ?�#2M 2BM2M b2?` ;mi2M q2`i ;2HB272`i- rB2 K�M �M?�M/ /2` mMi2` ;2x2B;i2M :`�}F 2`F2MM2M
F�MMX E2BM2 EH�bb2 ?�i K2?` �Hb Ryy *Q/2x2BH2MX .B2 o2`2`#mM;biB272 #2i` ;i K�tBK�H j o2`2`#mM;2M- r�b
D2/Q+? pQK 1MiBiv 6`�K2rQ`F �#? M;iX �m+? /B2 EQKTH2tBi i /2` J2i?Q/2M rm`/2 Kƺ;HB+?bi FH2BM ;2?�Hi2MX
G�M;2 J2i?Q/2M rm`/2M BM FH2BM2`2- #2bb2` i2bi#�`2 J2i?Q/2M mMi2`i2BHiX .B2 J�BMi�BM�#BHBiv Bbi 2BM AM/2t- /2`
�Mx2B;i rB2 ;mi r�`i#�` /2` *Q/2 Bbi �m7;`mM/ �HH2` w�?H2MX �m+? ?B2` bBM/ /B2 q2`i2 b2?` ;miX

dN



kX8X h1ahAL:

�##BH/mM; kX9d, *Q/2 J2i`B+b 1`;2#MBbb2

.B2 h2bimK;2#mM; mK7�bbi 7QH;2M/2 EQKTQM2Mi2M,

Ç a2`p2`, oB`im2HH2` >a_ 1MirB+FHmM;bb2`p2` KBi H22`2` h2bi/�i2M#�MF

Ç *�HH@*2Mi2` *HB2Mi, aim/B2M�`#2Bib G�#@S* KBi qBM/Qrb d mM/ BMbi�HHB2`i2K *�HH@*2Mi2` *HB2Mi

Ç BS?QM2 �TT, S`Bp�i2b BS?QM2 j:a f BPae f "hw@�TT

3y



kX8X h1ahAL:

"2B /2` 1MirB+FHmM; /2` h2bi7 HH2 ?�#2M rB` BM 2BM2K 2`bi2M a+?`Bii b KiHB+?2 7mMFiBQM�H2M �M7Q`/2`mM;2M #2@
`Ƀ+FbB+?iB;iX AM 2BM2K xr2Bi2M a+?`Bii rm`/2 /�b ai�i2 J�+?BM2 .B�;`�KK �mb E�TBi2H tvx #2B;2xQ;2M mM/ /B2
h2bi7 HH2 bQr2Bi 2`; Mxi- /�bb b KiHB+?2 ai�imbɃ#2`; M;2 �#;2/2+Fi r2`/2MX AM 2BM2K /`Bii2M a+?`Bii rm`/2M
/�MM MQ+? /B2 MB+?i 7mMFiBQM�H2M �M7Q`/2`mM;2M #2B;2xQ;2MX

�Hb �mb;�M;bH�;2 rB`/ 2BM2 H22`2 h2bi/�i2M#�MF p2`r2M/2i- /B2 r ?`2M/ /2M h2bib FQMiBMmB2`HB+? KBi h2bi@
/�i2M �m7;27ɃHHi rB`/X .B2 2BM;2;2#2M2M .�i2M r2`/2M D2r2BHb b2T�`�i MQiB2`i- Ƀ#2` /B2 D2r2BHB;2 EQKTQM2Mi2
U#2BbTB2Hbr2Bb2 /B2 BS?QM2 �TTV BMb avbi2K 2BM;2T~2;i mM/ BM /2M �M/2`2M EQKTQM2Mi2M U#2BbTB2Hbr2Bb2 .�@
i2M#�MF- *�HH@*2Mi2` *HB2MiV �m7 B?`2 EQMbBbi2Mx Ƀ#2`T`Ƀ7iX aQ rB`/ /B2 FQ``2Fi2 ɂ#2`i`�;mM; /2` .�i2M Ƀ#2`
/B2 >hhSfCaPL a+?MBiibi2HH2 ;H2B+? KBi;2T`Ƀ7iX

�MxmK2`F2M Bbi- /�bb �m7 h2bib /2` QTiBQM�H2M *�HH@*2Mi2` *HB2Mi �TTHBF�iBQM p2`xB+?i2i rm`/2X .2` *HB2Mi
Bbi xr�` h2BH /2` h2bimK;2#mM;- D2/Q+? Mm` mK /B2 >�M/?�#mM; /2b h2bi2Mb xm p2`2BM7�+?2MX

l*R _2;Bbi`B2`2M R

l*k _2b2`pB2`mM; ?BMxm7Ƀ;2M k

l*j _2b2`pB2`mM;  M/2`M 9

l*9 _2b2`pB2`mM; Hƺb+?2M 8

l*8 "2M�+?`B+?iB;mM; #2B ai�imb M/2`mM; @ QTiBQM�H- MB+?i BKTH2K2MiB2`i

l*e _2b2`pB2`mM; p2`�`#2Bi2M k

l*eXR _2b2`pB2`mM; #2bi iB;2M k

l*eXk _2b2`pB2`mM; �#H2?M2M j

h�#2HH2 kXjy, h2bi�#/2+FmM; 7mMFiBQM�H2 �M7Q`/2`mM;2M Ulb2 *�b2bV

.B2 _2bmHi�i2 bBM/ rB2 7QH;i xm BMi2`T`2iB2`2M,

Ç h2bi7 HH2 R @ R9- ɂ#2`T`Ƀ7mM; /2` 7mMFiBQM�H2M �M7Q`/2`mM;2MX

Ç h2bi7 HH2 R8 @ R3- ɂ#2`T`Ƀ7mM; /2` MB+?i 7mMFiBQM�H2M �M7Q`/2`mM;2MX

3R



kX8X h1ahAL:

R RkXRkXkyRk

RX _2;Bbi`B2`mM; #2BK 2`bi2M �TT@ai�`i @ EmM/2 `2;Bbi`B2`i
bB+? KBi oQ`M�K2- L�+?M�K2 mM/ h2H27QMMmKK2`- .�i2M
r2`/2M FQ``2Fi �M /2M q2#b2`pB+2 Ƀ#2`i`�;2M mM/ BM /2`
.�i2M#�MF ;2bT2B+?2`iX

S�aa

k RkXRkXkyRk

RX _2b2`pB2`mM; ?BMxm7Ƀ;2M UBS?QM2V

kX _2b2`pB2`mM; �Fx2TiB2`2M U*�HH@*2Mi2` *HB2MiV S�aa

j RkXRkXkyRk

RX _2b2`pB2`mM; ?BMxm7Ƀ;2M UBS?QM2V

kX _2b2`pB2`mM; �#H2?M2M U*�HH@*2Mi2` *HB2MiV S�aa

9 RkXRkXkyRk

RX _2b2`pB2`mM; ?BMxm7Ƀ;2M UBS?QM2V

kX _2b2`pB2`mM; �#H2?M2M U*�HH@*2Mi2` *HB2MiV

jX _2b2`pB2`mM; #2�`#2Bi2M UBS?QM2V

9X _2b2`pB2`mM; �Fx2TiB2`2M U*�HH@*2Mi2` *HB2MiV

S�aa

8 RkXRkXkyRk

RX _2b2`pB2`mM; ?BMxm7Ƀ;2M UBS?QM2V

kX _2b2`pB2`mM; �Fx2TiB2`2M U*�HH *2Mi2` *HB2MiV

jX _2b2`pB2`mM; Hƺb+?2M UBS?QM2V

9X _2b2`pB2`mM; UGƺb+?mM;V �Fx2TiB2`2M U*�HH@*2Mi2` *HB2MiV

S�aa

e RkXRkXkyRk

RX _2b2`pB2`mM; ?BMxm7Ƀ;2M UBS?QM2V

kX _2b2`pB2`mM; #2�`#2Bi2M UBS?QM2V

jX _2b2`pB2`mM; �Fx2TiB2`2M U*�HH@*2Mi2` *HB2MiV

S�aa

d RkXRkXkyRk

RX _2b2`pB2`mM; ?BMxm7Ƀ;2M UBS?QM2V

kX _2b2`pB2`mM; �#H2?M2M U*�HH@*2Mi2` *HB2MiV

jX _2b2`pB2`mM; #2�`#2Bi2M UBS?QM2V

9X _2b2`pB2`mM; U"2�`#2BimM;V �#H2?M2M U*�HH@*2Mi2` *HB2MiV

S�aa

h�#2HH2 kXjR, ɂ#2`bB+?i avbi2Ki2bib R@d

3k



kX8X h1ahAL:

3 RkXRkXkyRk

RX _2b2`pB2`mM; ?BMxm7Ƀ;2M UBS?QM2V

kX _2b2`pB2`mM; �#H2?M2M U*�HH@*2Mi2` *HB2MiV

jX _2b2`pB2`mM; #2�`#2Bi2M UBS?QM2V

9X _2b2`pB2`mM; U"2�`#2BimM;V �#H2?M2M U*�HH@*2Mi2` *HB2MiV

8X _2b2`pB2`mM; #2�`#2Bi2M UBS?QM2V

eX _2b2`pB2`mM; �Fx2TiB2`2M U*�HH@*2Mi2` *HB2MiV

S�aa

N RkXRkXkyRk

RX _2b2`pB2`mM; ?BMxm7Ƀ;2M UBS?QM2V

kX _2b2`pB2`mM; �Fx2TiB2`2M U*�HH *2Mi2` *HB2MiV

jX _2b2`pB2`mM; #2�`#2Bi2M UBS?QM2V

9X _2b2`pB2`mM; �Fx2TiB2`2M U*�HH *2Mi2` *HB2MiV

8X _2b2`pB2`mM; #2�`#2Bi2M UBS?QM2V

eX _2b2`pB2`mM; �Fx2TiB2`2M U*�HH *2Mi2` *HB2MiV

S�aa

Ry RkXRkXkyRk

RX _2b2`pB2`mM; ?BMxm7Ƀ;2M

kX _2b2`pB2`mM; �#H2?M2M

jX _2b2`pB2`mM; Hƺb+?2M

9X _2b2`pB2`mM; UGƺb+?mM;V �Fx2TiB2`2M

S�aa

RR RkXRkXkyRk

RX _2b2`pB2`mM; ?BMxm7Ƀ;2M

kX _2b2`pB2`mM; �Fx2TiB2`2M

jX _2b2`pB2`mM; Hƺb+?2M

9X _2b2`pB2`mM; UGƺb+?mM;V �Fx2TiB2`2M

S�aa

Rk RkXRkXkyRk

RX _2b2`pB2`mM; ?BMxm7Ƀ;2M UBS?QM2V

kX _2b2`pB2`mM; #2�`#2Bi2M UBS?QM2V

jX _2b2`pB2`mM; Hƺb+?2M UBS?QM2V

9X _2b2`pB2`mM; �Fx2TiB2`2M U*�HH@*2Mi2` *HB2MiV

S�aa

h�#2HH2 kXjk, ɂ#2`bB+?i avbi2Ki2bib 3@Rk

3j



kX8X h1ahAL:

Rj RkXRkXkyRk

RX _2b2`pB2`mM; ?BMxm7Ƀ;2M UBS?QM2V

kX _2b2`pB2`mM; �#H2?M2M U*�HH@*2Mi2` *HB2MiV

jX _2b2`pB2`mM; #2�`#2Bi2M UBS?QM2V

9X _2b2`pB2`mM; U"2�`#2BimM;V �#H2?M2M U*�HH@*2Mi2` *HB2MiV

8X _2b2`pB2`mM; Hƺb+?2M UBS?QM2V

eX _2b2`pB2`mM; UGƺb+?mM;V �Fx2TiB2`2M U*�HH@*2Mi2` *HB2MiV

S�aa

R9 RkXRkXkyRk

RX _2b2`pB2`mM; ?BMxm7Ƀ;2M UBS?QM2V

kX _2b2`pB2`mM; �#H2?M2M U*�HH@*2Mi2` *HB2MiV

jX _2b2`pB2`mM; #2�`#2Bi2M UBS?QM2V

9X _2b2`pB2`mM; U"2�`#2BimM;V �Fx2TiB2`2M U*�HH@*2Mi2`
*HB2MiV

8X _2b2`pB2`mM; Hƺb+?2M UBS?QM2V

eX _2b2`pB2`mM; UGƺb+?mM;V �Fx2TiB2`2M U*�HH@*2Mi2` *HB2MiV

S�aa

R8

.�i2MFQMbBbi2Mx Bbi r ?`2M/ /2` ɂ#2`i`�;mM; ;2r ?`H2Bbi2iX

RX qm`/2 #2`2Bib BM /2M avbi2Ki2bib OR @ R9 Ƀ#2`T`Ƀ7i- BM/2K
#2B /2` K�Mm2HH2M 1BM;�#2 D2r2BHb b KiHB+?2 2BM;2;2#2M2M
.�i2M MQiB2`i mM/ M�+? /2` o2`�`#2BimM; Ƀ#2`T`Ƀ7i
rm`/2MX

S�aa

Re RjXRkXkyRk

.�i2MKB;`�iBQM pQM 2BM2K BS?QM2 �m7 2BM �M/2`2bX

RX 6B`bi�TTai�`i oB2r 2`b+?2BMi

kX _2;Bbi`B2`mM; KBi B/2MiBb+?2M "2Mmix2`/�i2M

jX "2`2Bib 2`bi2HHi2 _2b2`pB2`mM;2M r2`/2M ?2`mMi2`;2H�/2M

S�aa

Rd RjXRkXkyRk

62?H2`#2M�+?`B+?iB;mM; #2B o2`#BM/mM;b�##`m+?

RX �H2`ioB2r #2M�+?`B+?iB;i /2M "2Mmix2`- /�bb /B2
ɂ#2`i`�;mM; MB+?i bi�ii;27mM/2M ?�i

S�aa

R3 RjXRkXkyRk

.�m2` AMi2`�FiBQM KBi /2K a2`p2` U_2b2`pB2`mM; 2`bi2HH2M-
 M/2`M-XXV #2B ;mi2` L2ixp2`#BM/mM;

RX .�m2` I R b2+
S�aa

h�#2HH2 kXjj, ɂ#2`bB+?i avbi2Ki2bib Rj@R3
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.�b S`QD2Fi rm`/2 M�+? /2K aQ7ir�`22MirB+FHmM;bpQ`;2?2MbKQ/2HH (A"JRk) /m`+?;27Ƀ?`iX

.B2 _lS .BbxBTHBM ǳAKTH2K2MiB2`mM;Ǵ /2b S`QD2Fi2b rm`/2 BM xr2B ;`Q#2 h2BH#2`2B+?2 mMi2`i2BHi, ǳXL1h 1M@
irB+FHmM;Ǵ mM/ ǳBPa 1MirB+FHmM;Ǵ- /2K D2r2BHb 2BMf2 >�mTip2`�MirQ`iHB+?2f` xm;2i2BHi rm`/2X .B2 `2biHB+?2M
.BbxBTHBM2M U�M7Q`/2`mM;bbT2xB}F�iBQM2M- aQ7ir�`2 �M�Hvb2- aQ7ir�`2 .2bB;M-XX V rm`/2M ;2K2BMb�K #2r HiB;iX

Ç BPa 1MirB+FHmM;

Ç XL1h 1MirB+FH2`mM;

Ç "hw - AM/mbi`B2T�`iM2`

Ç a*a - S`QD2FiT�`iM2`

Ç >a_ - "2i`2m2`

Ç >a_- "2i`2m2` �bbBbi2Mi

6QH;2M/2 J2BH2Mbi2BM2 rm`/2M BK S`QD2FiTH�M r ?`2M/ /2` SH�MmM;bT?�b2 /2}MB2`iX .B2b2 FQMMi2M #Bb BM /B2
JBii2 /2b S`QD2Fi2b �m+? rB2 ;2TH�Mi 2BM;2?�Hi2M r2`/2MX �m7;`mM/ /2b 2`?ƺ?i2M w2Bi�m7r�M/2b r ?`2M/ /2` AK@
TH2K2MiB2`mM;bT?�b2 ;�# 2b BM /2` xr2Bi2M > H7i2 /2b S`QD2Fi2b o2`xƺ;2`mM;2MX q2Bi2`2 AM7Q`K�iBQM2M #2xɃ;HB+?
w2Bi�mbr2`imM; }M/2M bB+? BK E�TBi2H jXkXjXk �M�Hvb2 /2` w2Bi�mbr2`imM;
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jXkX S_PC1Eho1_G�l6

JaR qQ+?2 R qQ+?2 R
Ç EB+FQz

Ç oQ`;2?2MbKQ/2HH /2}MB2`i

Jak qQ+?2 R@k qQ+?2 k
Ç lb2 *�b2 .B�;`�KK

Ç S`QD2FiTH�M �Fim�HBbB2`i

Jaj qQ+?2 j qQ+?2 j Ç S�T2` S`QiQivT2b RX o2`bBQM

Ja9 qQ+?2 9 qQ+?2 9
Ç .QK�BM JQ/2Hb

Ç _2pB2r AM?�Hibp2`x2B+?MBb

Ja8 qQ+?2 8 qQ+?2 8 Ç S�T2` S`QiQivT2b kX o2`bBQM

Jae qQ+?2 e qQ+?2 e

Ç S�T2` S`QiQivT2b 6BM�H o2`bBQM

Ç 62�im`2 a2ib 72bi;2H2;i

Ç "2Mmix2`#2Q#�+?imM; f
"27`�;mM; #22M/2i

Jad qQ+?2 d qQ+?2 N
Ç S`QiQivT .2KQ

Ç S`QD2FiTH�M �Fim�HBbB2`i

Ja3 qQ+?2 3@Rk qQ+?2 Rk
Ç 62�im`2 7`22x2

Ç S`QD2FiTH�M �Fim�HBbB2`i

JaN qQ+?2 Rj qQ+?2 R9
Ç .`�7i qBFBT�;2

Ç .`�7i oB/2Q

JaRy qQ+?2 R9 qQ+?2 R9 Ç �#;�#2

h�#H2 jXR, J2BH2Mbi2BM2

3e



jXkX S_PC1Eho1_G�l6

_R ykXRRXkyRk �`+?Bi2Fim`T`QiQivT

_k keXRRXkyRk "2`2Bi 7Ƀ` *Q/2 _2pB2r

_j kRXRkXkyRk �#;�#2

h�#H2 jXk, _2H2�b2 ɂ#2`bB+?i

1b 7QH;i 2BM2 �mbr2`imM; /2` #2MƺiB;i2M �`#2BibbimM/2M T`Q /2}MB2`i2b �`#2BibT�F2iX

S`QD2Fi J�M�;2K2Mi ke k8X8

S`QD2Fi AM?�Hi /2}MB2`2M k 8

w2BiTH�M 2`bi2HH2M f  M/2`M 9 dX8

*Q/BM; :mB/2HBM2b 9 k

.QFmK2Mi2M oQ`H�;2 9 R

1p�Hm�iBQM h2+?MQHQ;B2M 9 e

_BbBF2M 2p�HmB2`2M 3 9

1BM�`#2BimM; RN 9j

BPa RR j9

q2#b2`pB+2 3 N

_2[mB`2K2Mib Ry dX8

�M7Q`/2`mM;bbT2xB}F�iBQM Ry dX8

�M�Hvb2 k8 R3

BPa *HB2Mi .QK�BMKQ/2HH d d

a2`p2` .QK�BMKQ/2HH d e

*�HH@*2Mi2` .QK�BMKQ/2HH 8 k

lb2 *�b2 JQ/2HH e j

h�#H2 jX9, �`#2BibT�F2i2 h2BH R

3d



jXkX S_PC1Eho1_G�l6

.2bB;M 99 9e

BPa *HB2Mi EH�bb2M/B�;`�KK e R

a2`p2` EH�bb2M/B�;`�KK e N

*�HH@*2Mi2` EH�bb2M/B�;`�KK e N

.�i2M#�MF JQ/2HH 9 8

S�T2` S`QiQivT2b Ry 3

�`+?Bi2Fim`/QFmK2Mi Rk R9

�`+?Bi2Fim`T`QiQivT Nk Rkd

BPa *HB2Mi AKTH2K2Mi�iBQM 9e 8d

a2`p2` AKTH2K2Mi�iBQM ke jN

*�HH@*2Mi2` AKTH2K2Mi�iBQM Re RN

.�i2M#�MF 9 Rk

BPa *HB2Mi AKTH2K2Mi�iBQM de RRe

a2`p2`xm;`Bz kj ky

:lA jd N8

 Smb? LQiB}+�iBQM Re R

a2`p2` AKTH2K2Mi�iBQM j9 kk

q2#b2`pB+2 ky R9

.�i2M#�MFxm;`Bz R9 3

*�HH@*2Mi2` *HB2Mi ke ky

a2`p2`xm;`Bz R9 RR

:lA Rk N

.�i2M#�MF 9 j

JQ/2HH BKTH2K2MiB2`2M 9 j

h�#H2 jXe, �`#2BibT�F2i2 h2BH k
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jXkX S_PC1Eho1_G�l6

h2biBM; 99 99

a2`p2` lMBii2bi Rk R8

"hw *HB2Mi lMBii2bi Rk 9

lb�#BHBiv h2bib 3 Rj

avbi2K h2bib Rk Rk

AM7`�bi`mFim` 9 RR

:Bi 2BM`B+?i2M k j

A.1fqQ`Fbi�iBQMfa2`p2` FQM};m`B2`2M k 3

P`;�MBb�iQ`Bb+?2b 3y RRj

"2i`2m2` k3 R8

_2pB2r e 8

L�+?#2�#`2BimM; _2pB2r Rk 8

"hw J22iBM;b 3 8

S`QiQFQHH b+?`2B#2M R9 d

oB/2Q 2`bi2HH2M Rk 3

.QFmK2Mi�iBQM e3

h�#H2 jX3, �`#2BibT�F2i2 h2BH j

3N



jXjX AL6_�ah_lEhl_

6B;m`2 jXR, Aah f aPGG aimM/2Mp2`;H2B+? T`Q S2`bQM

.B2 2`bi2 > H7i2 /2b S`QD2Fi2b mM/ /�KBi /B2 aQ7ir�`2 �M�Hvb2 mM/ h2BH2 /2b aQ7ir�`2 .2bB;Mb FQMMi2M x2BiHB+?
xB2KHB+? ;2M�m M�+? S`QD2FiTH�M /m`+?;27Ƀ?`i r2`/2MX �#qQ+?2 d ;�#b 2b /�MM 2BMB;2 mM;2TH�Mi2M J2?`�m7r M/2-
/B2 xm �HH;2K2BM2M o2`xƺ;2`mM;2M 7Ƀ?`i2MX 1BM 2`bi2b S`Q#H2K r�` /�b b+?H2+?i /QFmK2MiB2`i2 6`�K2rQ`F
_2biEBi- /�bb rB` BM /2` BS?QM2 �TT p2`r2M/2i ?�#2MX >BMxm F�K 2BM x2BiBMi2MbBp2` _2H2�b2 BM 2BM2K �M/2`2M
S`QD2Fi- /2` xr�` pQ`?2`b2?#�` r�` UbB+?i#�` �M /2M aPGG@:`�T?2M BM qQ+?2 d- BM EQKB#BM�iBQM KBi /2M
_2biEBi@S`Q#H2K2MV- /�MM �#2` xm o2`xƺ;2`mM;2M 7Ƀ?`i2X
1ir�b mMi2`b+? ixi rm`/2 xm/2K /B2 :2bi�HimM; /2b :lA /2` BS?QM2 �TTX .�b :`mM/;2`Ƀbi /2` �TT ai�M/
xr�` 2`bi�mMHB+? b+?M2HH- EH2BMB;F2Bi2M rB2 h2ti72H/p�HB/B2`mM;2M- pQM2BM�M/2` �#? M;B;2 :lA EQKTQM2Mi2M
mM/ �M/2`2 S2`72FiBQMB2`mM;2M M�?K2M /�MM �#2` K2?` w2Bi BM �MbT`m+? �Hb ;2TH�MiX .B2b 7Ƀ?`i2 2BM2`b2Bib xm
2BM2K J2?`�m7r�M/ #2xɃ;HB+? /2` ;2�`#2Bi2i2M aimM/2M mM/ �M/2`2`b2Bib xmK q2;H�bb2M pQM 6mMFiBQM2M BM
/2` BS?QM2 �TT /B2 ;2K bb E�TBi2H kXRXe ɂ#2`bB+?i 6mMFiBQM�HBi i �Hb QTiBQM�H /2}MB2`i rm`/2MX
.B2 AKTH2K2Mi�iBQM /2b q2#b2`pB+2b #2MƺiB;i2 r2MB;2` w2Bi �Hb ;2TH�Mi- r�b /B2 xmb ixHB+?2 1MirB+FHmM; 2BM2b
S`QiQivT2M /2b *�HH@*2Mi2` *HB2Mib 2`Kƺ;HB+?i2X .B2b2` rm`/2 D2/Q+? BK ai�imb 2BM2b S`QiQivT2M #2H�bb2M- /�
rB` mMb #2B/2 �# qQ+?2 N b+?HB2bbHB+? �m7 /B2 BS?QM2 �TT FQMx2Mi`B2`i2MX
.B2 2BM;2TH�Mi2M xr2B qQ+?2M Smz2`x2Bi xmK 1M/2 /2b S`QD2Fi2b rm`/2 b+?Hmbb2M/HB+? 7Ƀ` /B2 BK o2`H�m7 /2` �`@
#2Bi 2ir�b p2`M�+?H bbB;i2 .QFmK2Mi�iBQM p2`r2M/2iX aQ FQMMi2 /�b S`QD2Fi /2MMQ+? 7`Bbi;2`2+?i �#;2+?HQbb2M
r2`/2MX

1b 7QH;i 2BM2 Fm`x2- i�#2HH�`Bb+?2 .QFmK2Mi�iBQM Ƀ#2` /B2 p2`r2M/2i2M q2`x2m;2 mM/ >�`/r�`2FQKTQM2Mi2M-
/B2 r ?`2M/ /2K S`QD2Fi p2`r2M/2i rm`/2MX

Ny



jXjX AL6_�ah_lEhl_

kt BJ�+ Pas RyX3

kt J�+"QQFS`Q Pas RyX3

kt >a_ qQ`Fbi�iBQM qBM/Qrb d

Rt oB`im2HH2` >a_ a2`p2` qBM/Qrb a2`p2` kyy3

Rt BS?QM2 9 BPa e

Rt BS?QM2 j:a BPa e

h�#H2 jXN, >�`/r�`2 ɂ#2`bB+?i

s*Q/2 9Xt
1MiBr+FHmM;bmK;2#mM; 7Ƀ` BS?QM2
�TT

_2biFBi yXRyXj _2bi7mH q2#b2`pB+2 wm;`Bz

*Q`2 .�i� (BPa e) *�+?BM; BM /2` BS?QM2 �TT

oBbm�H aim/BQ kyRy 1MirB+FHmM;bmK;2#mM;

�aSXL1h Jo* 9 q2#b2`pB+2 6`�K2rQ`F

1MiBiBv 6`�K2rQ`F 9 .�i2M#�MF wm;`Bz q2#b2`pB+2

s�JG :lA 6`�K2rQ`F

_2b?�`T2` d
_27�+iQ`BM; mM/ S`Q/mFiBpBi ib hQQH
7Ƀ` oBbm�H aim/BQ

CaPLXL2i CaPL S�`b2` 7Ƀ` oBbm�H aim/BQ kyRy

h�#H2 jXRy, 1MirB+FHmM;br2`Fx2m;2 ɂ#2`bB+?i

NR



jXjX AL6_�ah_lEhl_

;Bi o2`bBQMbK�M�;2K2Mi

Gvt S`QD2Fi/QFmK2Mi�iBQM

CB`� h�bF@f"m;i`�+FBM;

1t+2H w2Bi2`7�bbmM;

h�#H2 jXRR, S`QD2FiK�M�;2K2Mir2`Fx2m;2 ɂ#2`bB+?i

1Mi2`T`Bb2 �`+?Bi2+i JQ/2HHB2`mM;

oBbBQ ɂ#2`bB+?ib;`�}F2M

�/Q#2 S?QiQb?QT e "BH/#2�`#2BimM;

�/Q#2 AHHmbi`�iQ` e �TT A+QM 1`bi2HHmM;

h�#H2 jXRk, "BH/#2�`#2BimM;br2`Fx2m;2 ɂ#2`bB+?i

Nk



�##BH/mM; 9XR, _2;Bbi`B2`mM;

"2BK 2`bi2M ƺzM2M /2` �TT Kmbb K�M bB+?
`2;Bbi`B2`2MX

�##BH/mM; 9Xk, _2;Bbi`B2`mM; �mb;27ɃHHi

aBM/ �HH2 .�i2M 2BM;2;2#2M- bB2?i /�b 7QH;2M@
/2`K�bb2M �mb,

Nj



9XRX la�"AGAhu h1aha

�##BH/mM; 9Xj, 1`bi2b ƹzM2M

.�M�+? 2`b+?2BMi 2BM2 H22`2 h�#2HH2 KBi 2BM2K
>BMr2Bb- rB2 K�M r2Bi2`7�?`2M F�MM,

�##BH/mM; 9X9, 1BM;�#2K�bF2 �##BH/mM; 9X8, �/`2bb2BM;�#2

lK /B2 �/`2bb2 QTiBK�H 2BM;2#2M xm FƺMM2M-
2`b+?2BMi mMi2` /2K h2ti72H/ 2BM2 1BM;�#2?BH@
72,

N9



9XRX la�"AGAhu h1aha

�##BH/mM; 9Xe, _2b2`p�iBQM 2BM;2;2#2M pQ`
/2K �Fx2TiB2`2M

.B2 �mb;27ɃHHi2 _2b2`p�iBQM bB2?i bQ �mbX

�##BH/mM; 9Xd, _2b2`p�iBQMb ɂ#2`bB+?i pQ`
/2K �Fx2TiB2`2M

�m7 /2` ɂ#2`bB+?ibb2Bi2 2`b+?2BMi /B2 MQ+?
MB+?i �Fx2TiB2`i2 _2b2`p�iBQMX

�##BH/mM; 9X3, _2b2`p�iBQMb ɂ#2`bB+?i M�+?
/2K �Fx2TiB2`2M

�m7 /2` ɂ#2`bB+?ibb2Bi2 2`b+?2BMi /B2 MQ+?
MB+?i �Fx2TiB2`i2 _2b2`p�iBQMX

�##BH/mM; 9XN, _2b2`p�iBQMb .2i�BHb M�+? /2K
�Fx2TiB2`2M

AM /2` .2i�BH �MbB+?i /2` _2b2`p�iBQM- F�MM
K�M MmM �m+? b2?2M- /�bb bB+? /2` ai�imb ;2@
 M/2`i ?�iX

N8



9XRX la�"AGAhu h1aha

�##BH/mM; 9XRy, ai�imb .2i�BHb

q�b KBi /2K �m7i`�; #2`2Bib �HH2b T�bbB2`i Bbi-
F�MM K�M BM /2M ai�imb .2i�BHb b2?2MX

�##BH/mM; 9XRR, _2b2`p�iBQMb ɂ#2`bB+?i

Ne



9XRX la�"AGAhu h1aha

�##BH/mM; 9XRk, 1BM;�#2K�bF2 �##BH/mM; 9XRj, _2b2`p�iBQM 2BM;2;2#2M

6QH;2M/ bBM/ /B2 .�i2M /2` M2m2M _2b2`p�iBQM
2BM;2;2#2MX

�##BH/mM; 9XR9, _2b2`p�iBQMb ɂ#2`bB+?i pQ`
/2K �Fx2TiB2`2M

AM /2` ɂ#2`bB+?i 2`b+?2BMi /B2 M2m2 _2b2`p�iB@
QM �Hb BM "2�`#2BimM;X

�##BH/mM; 9XR8, _2b2`p�iBQMb ɂ#2`bB+?i M�+?
/2K �Fx2TiB2`2M

L�+? /2K /�b "hw /B2 _2b2`p�iBQM �Fx2TiB2`i
?�i rB`/ /2` ai�imb �m7 /2` ɂ#2`bB+?ibb2Bi2 ;2@
 M/2`iX

Nd



9XRX la�"AGAhu h1aha

�##BH/mM; 9XRe, .2i�BHb /2` _2b2`p�iBQM

�m+? BM /2` .2i�BH�MbB+?i ?�i bB+? /2` ai�imb
;2 M/2`iX

�##BH/mM; 9XRd, ai�imb .2i�BHb

lM/ xmH2ixi F�MM K�M /B2 ai�imb M/2`mM;
�m+? BM /2M .2i�BHb /2b ai�imb b2?2MX

�##BH/mM; 9XR3, _2b2`p�iBQM ;2 M/2`i /2` "2@
�`#2BimM;- pQ` /2K �Fx2TiB2`2M

6Ƀ` /B2 xmH2ixi ;2i iB;i2 _2b2`p�iBQM rB`/ /B2
�#?QHx2Bi ;2 M/2`iX

�##BH/mM; 9XRN, ɂ#2`bB+?i M�+? /2` "2�`#2B@
imM;- pQ` /2K �Fx2TiB2`2M

.2` ai�imb rB`/ rB2/2` �m7 AM "2�`#2BimM; ;2@
b2ixiX

N3



9XRX la�"AGAhu h1aha

�##BH/mM; 9Xky, ɂ#2`bB+?i M�+? /2` "2�`#2B@
imM;- M�+? /2K �Fx2TiB2`2M

L�+? /2K /�b "hw /B2 �M/2`mM; �Fx2TiB2`i
?�i-  M/2`i bB+? rB2/2`mK Ƀ#2`�HH /2` ai�imbX

�##BH/mM; 9XkR, .2i�BH�MbB+?i

�##BH/mM; 9Xkk, ai�imb .2i�BHb

NN



RXR �`+?Bi2Fim`Ƀ#2`bB+?i b KiHB+?2` EQKTQM2Mi2M X X X X X X X X X X X X X X X X X X X X X X X X X X X X X Ry

kXR �Fim2HH2` �#H�m7 2BM2` _2b2`p�iBQM T2` h2H27QM X X X X X X X X X X X X X X X X X X X X X X X X X X X X R9
kXk lb2 *�b2 .B�;`�K X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X Rd
kXj �#H�m7 2BM2` _2b2`pB2`mM; X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X k9
kX9 .QK�BM JQ/2H X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X k3
kX8 wmbi�M/b M/2`mM;2M _2b2`p�iBQMbbi�imb X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X jy
kXe .�i� JQ/2H X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X jR
kXd avbi2K a2[m2Mx .B�;`�K, �//_2b2`p�iBQM X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X jk
kX3 avbi2K a2[m2Mx .B�;`�K, +?�M;2_2b2`p�iBQM X X X X X X X X X X X X X X X X X X X X X X X X X X X X X jj
kXN .2THQvK2Mi X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 9y
kXRy a+?B+?i2MKQ/2HH BPa �TT X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 9R
kXRR ɂ#2`bB+?i aiQ`v#Q�`/ X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 9k
kXRk oB2r*QMi`QHH2` X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 9j
kXRj ɂ#2`bB+?i .QK�BM EH�bb2M X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 99
kXR9 _2biEBi*QMi`QHH2` X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 98
kXR8 .�i2M JQ/2HH @ HQF�H2` *�+?2 X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 98
kXRe GQ;B+�H oB2r X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 9e
kXRd *QMi`QHH2` X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 9d
kXR3 _2b2`p�iBQMb*QMi`QHH2` X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 9d
kXRN CaPL PmiTmi, _2b2`p�iBQM KBi /2` B/ R X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 9N
kXky *mbiQK2` *QMi`QHH2` X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 8y
kXkR CaPL PmiTmi, EmM/2 KBi /2` h2H27QMMmKK2` ydN8e8j3ky X X X X X X X X X X X X X X X X X X X X X X 8R
kXkk _2b2`p�iBQMb GQ; *QMi`QHH2` X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 8k
kXkj CaPL PmiTmi, _2b2`p�iBQM GQ;b 7Ƀ` /B2 _2b2`p�iBQM KBi /2` B/ R X X X X X X X X X X X X X X X X X X 8j
kXk9 a2`pB+2 X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 89
kXk8 *QKKQM X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 88
kXke .�i� �++2bb G�v2` X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 8e
kXkd "mbBM2bb G�v2` X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 8d
kXk3 _2b2`p�iBQM ?BMxm7Ƀ;2M X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 83
kXkN G�v2` X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 8N
kXjy "hw*HB2Mi X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X ey
kXjR oB2r JQ/2Hb X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X eR
kXjk J�BM oB2r JQ/2H X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X ek
kXjj .QK�BM X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X ej
kXj9 .�i� >�M/H2` X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X e9

Ryy



�""AG.lL:ao1_w1A*>LAa

kXj8 L�pB;�iBQMbɃ#2`bB+?i BS?QM2 �TT X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X e8
kXje 6B`bi�TTai�`ioB2r X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X ee
kXjd _2b2`p�iBQMoB2r X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X ed
kXj3 S`Q+2bbBM;_2b2`p�iBQMoB2r X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X e3
kXjN �miQ@am;;2biBQM@GBbi X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X eN
kX9y SB+F2`@oB2r X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X eN
kX9R _2b2`p�iBQM.2i�BHoB2r X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X dy
kX9k ai�imboB2r X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X dR
kX9j S�T2` S`QiQivT2b o2`bBQM OR X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X d8
kX99 S�T2` S`QiQivT2b o2`bBQM Ok X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X d8
kX98 CmHB�M >22# X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X de
kX9e *Q/2 *Qp2`�;2 1`;2#MBb X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X dN
kX9d *Q/2 J2i`B+b 1`;2#MBbb2 X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 3y

jXR Aah f aPGG aimM/2Mp2`;H2B+? T`Q S2`bQM X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X Ny

9XR _2;Bbi`B2`mM; X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X Nj
9Xk _2;Bbi`B2`mM; �mb;27ɃHHi X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X Nj
9Xj 1`bi2b ƹzM2M X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X N9
9X9 1BM;�#2K�bF2 X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X N9
9X8 �/`2bb2BM;�#2 X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X N9
9Xe _2b2`p�iBQM 2BM;2;2#2M pQ` /2K �Fx2TiB2`2M X X X X X X X X X X X X X X X X X X X X X X X X X X X X X N8
9Xd _2b2`p�iBQMb ɂ#2`bB+?i pQ` /2K �Fx2TiB2`2M X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X N8
9X3 _2b2`p�iBQMb ɂ#2`bB+?i M�+? /2K �Fx2TiB2`2M X X X X X X X X X X X X X X X X X X X X X X X X X X X X X N8
9XN _2b2`p�iBQMb .2i�BHb M�+? /2K �Fx2TiB2`2M X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X N8
9XRy ai�imb .2i�BHb X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X Ne
9XRR _2b2`p�iBQMb ɂ#2`bB+?i X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X Ne
9XRk 1BM;�#2K�bF2 X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X Nd
9XRj _2b2`p�iBQM 2BM;2;2#2M X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X Nd
9XR9 _2b2`p�iBQMb ɂ#2`bB+?i pQ` /2K �Fx2TiB2`2M X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X Nd
9XR8 _2b2`p�iBQMb ɂ#2`bB+?i M�+? /2K �Fx2TiB2`2M X X X X X X X X X X X X X X X X X X X X X X X X X X X X X Nd
9XRe .2i�BHb /2` _2b2`p�iBQM X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X N3
9XRd ai�imb .2i�BHb X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X N3
9XR3 _2b2`p�iBQM ;2 M/2`i /2` "2�`#2BimM;- pQ` /2K �Fx2TiB2`2M X X X X X X X X X X X X X X X X X X X X X N3
9XRN ɂ#2`bB+?i M�+? /2` "2�`#2BimM;- pQ` /2K �Fx2TiB2`2M X X X X X X X X X X X X X X X X X X X X X X X X X N3
9Xky ɂ#2`bB+?i M�+? /2` "2�`#2BimM;- M�+? /2K �Fx2TiB2`2M X X X X X X X X X X X X X X X X X X X X X X X X NN
9XkR .2i�BH�MbB+?i X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X NN
9Xkk ai�imb .2i�BHb X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X NN
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(d9NN3) A222 bi�M/�`/ 7Q` � bQ7ir�`2 [m�HBiv K2i`B+b K2i?Q/QHQ;vX - T�;2 B- /2+X RNN3X

(*QMRR) CQ2 *QMr�vX X #B; M2`/ `�M+?- �iH�Mi� :�- kX T`BMiX
2/BiBQM- kyRRX

(6B2NN�) _Qv h?QK�b 6B2H/BM;X >iiT@/2H2i2X ?iiT,ffrrrXrjXQ`;fS`QiQ+QHbf`7+keRef`7+keRe@b2+NX?iKHOb2+NXd-
RNNNX

(6B2NN#) _Qv h?QK�b 6B2H/BM;X >iiT@TQbiX ?iiT,ffrrrXrjXQ`;fS`QiQ+QHbf`7+keRef`7+keRe@b2+NX?iKHOb2+NX8-
RNNNX

(6B2NN+) _Qv h?QK�b 6B2H/BM;X >iiT bi�imb +Q/2bX ?iiT,ffrrrXrjXQ`;fS`QiQ+QHbf`7+keRef`7+keReX?iKH- RNNNX

(6B2yy) _Qv h?QK�b 6B2H/BM;X �`+?Bi2+im`�H bivH2b �M/ i?2 /2bB;M Q7 M2irQ`F@#�b2/ bQ7ir�`2 �`+?Bi2+im`2b-
kyyyX

(A"JRk) A"JX _mTX ?iiT,ffrrrXB#KX+QKfbQ7ir�`2f�r/iQQHbf`mTf- kyRkX

(CbQ) CbQMXM2iX ?iiT,ffDbQMX+Q/2TH2tX+QKfX

(G�`y9) *`�B; G�`K�MX
X �//BbQM q2bH2v S`Q72bbBQM�H- i?B`/ 2/BiBQM- kyy9X

(J�+ye) GQ`B �X J�+oBiiB2X X kyyeX

(JB+�) JB+`QbQ7iX *Q/2 K2i`B+bX ?iiT,ffKb/MXKB+`QbQ7iX+QKf2M@mbfHB#`�`vf##j38NR9X�bTtX

(JB+#) JB+`QbQ7iX JB+`QbQ7i b[H b2`p2` 2tT`2bbX ?iiT,ffrrrXKB+`QbQ7iX+QKfb[Hb2`p2`f2Mfmbf2/BiBQMbfkyRk@
2/BiBQMbf2tT`2bbX�bTtX

(JB++) JB+`QbQ7iX Jp+9X ?iiT,ffrrrX�bTXM2ifKp+fKp+9X

(qERy) C�K2b qB;?iK�M �M/ a EH2BMX X S`QX aT`BM;2`- .Q`/`2+?i- kyRyX
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"2?BM/2`i2M@h`�MbTQ`i2 wɃ`B+?
.2` JQ#BHBi ibb2`pB+2 KBi aT2xB�H7�?`x2m;2M Bbi 7Ƀ` JQ#BHBi ib#2?BM/2`i2 BK _QHHbim?H `2b2`pB2`iX .B2 aiB7imM;
rm`/2 RNNy /m`+? 2BM2 oQHFb�#biBKKmM; BM /2` ai�/i wɃ`B+? ;2;`ɃM/2iX .B2 ai�/i }M�MxB2`i /�b .2}xBi /2`
aiB7imM; KBi ai2m2`2BMM�?K2MX 1#2M7�HHb mMi2`biɃixi rB`/ "hw pQM S`QJQ#BHX

AMi2`M2i AM7Q`K�iBQM a2`pB+2b
q2#b2`p2` /2` 6B`K� JB+`QbQ7i /2` /2M "2i`B2# pQM q2b2`pB+2b �m7 "�bBb pQM XL1h h2+?MQHQ;B2M 2`Kƺ;HB+?iX

C�p�a+`BTi P#D2+i LQi�iBQM
1BM .�i2M7Q`K�i BM 7Ƀ` J2Mb+? mM/ J�b+?BM2 H2b#�`2` h2ti7Q`K 7Ƀ` /2M .�i2M�mbi�mb+? xrBb+?2M �Mr2M/mM@
;2M

1ti2MbB#H2 �TTHB+�iBQM J�`FmT G�M;m�;2
"2b+?`2B#mM;bbT`�+?2 7Ƀ` /B2 P#2`~ +?2M;2bi�HimM; BM XL1hX

�mb/`m+F /2` a+?r2Bx2` ai�M/�`/bT`�+?2X
:H2B+?#2/2mi2M/ xmK �mb/`m+F ǳ_2b2`pB2`mM;ǴX
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