
This is a repository copy of C-NNAP - A parallel processing architecture for binary neural 
networks.

White Rose Research Online URL for this paper:
http://eprints.whiterose.ac.uk/1870/

Book Section:

Kennedy, J.V., Austin, J. orcid.org/0000-0001-5762-8614, Pack, R. et al. (1 more author) 
(1995) C-NNAP - A parallel processing architecture for binary neural networks. In: 
Proceedings of the IEEE International Conference on Neural Networks (ICNN 95). 
(University of Western Australia, Perth, Australia, Nov 27-Dec 01, 1995). IEEE , New York ,
pp. 1037-1041. 

https://doi.org/10.1109/ICNN.1995.487564

eprints@whiterose.ac.uk
https://eprints.whiterose.ac.uk/

Reuse 

Items deposited in White Rose Research Online are protected by copyright, with all rights reserved unless 
indicated otherwise. They may be downloaded and/or printed for private study, or other acts as permitted by 
national copyright laws. The publisher or other rights holders may allow further reproduction and re-use of 
the full text version. This is indicated by the licence information on the White Rose Research Online record 
for the item. 

Takedown 

If you consider content in White Rose Research Online to be in breach of UK law, please notify us by 
emailing eprints@whiterose.ac.uk including the URL of the record and the reason for the withdrawal request. 



   

 
 

White Rose Consortium ePrints Repository 
http://eprints.whiterose.ac.uk/ 

 
This is an author produced version of a paper published in Proceedings of the 
IEEE International Conference on Neural Networks (ICNN 95).  

 
 
White Rose Repository URL for this paper: 
http://eprints.whiterose.ac.uk/1870/ 
 

 
 
Published paper 
Kennedy, J.V., Austin, J., Pack, R. and Cass, B. (1995) C-NNAP - A parallel 
processing architecture for binary neural networks. In: Proceedings of the IEEE 
International Conference on Neural Networks (ICNN 95). (University of Western 
Australia, Perth, Australia, Nov 27-Dec 01, 1995). IEEE, New York, pp. 1037-
1041.

 

White Rose Consortium ePrints Repository 
eprints@whiterose.ac.uk 

 



�✂✁☎✄✆✄✞✝✠✟ ✁✡✝ ✟☞☛✍✌✎☛✑✏✒✏✒✓✔✏✕✟✖✌✎✗✙✘✚✓✜✛✢✛✤✣✒✥✧✦★✝✠✌✎✘✪✩✫✣✭✬✤✓✜✘✮✬✤✯✧✌✎✓✱✰✲✗✳✌✵✴✶✣✷✥✧☛✍✌✤✸
✄✆✓✔✯✧✌✎☛✑✏✹✄✆✓✺✬✼✻✽✗✾✌✎✿✙✛

❀❂❁✼❃✢❄❆❅❈❇✎❉✫❊❋❄✤❄✤❊❍●✢■✼❏❑❀❂▲◆▼P❖❘◗✢❙✷❚❯▲◆❄✺❏❲❱✙▲❨❳❬❩❪❭❴❫❂❳❬❩❛❵❝❜❡❞✷◗✤❳❋❊❈❢❣❫❂❙✷❙

❖❤●✢✐☎❫❂❄✤❳❍❊❋●❥❢❡❁❂▼❧❦✤◗♠❚❯❊❋❞✙❖❤❞♥❳❬❃✤▲♦❚❯❊❋❳♣❚❯◗✤❞✷❊rqs❞✷❁✼◗✤❦✺❏
t✧❊❍❦✎❫❂❞✷❚♥▼❧❊❍❄✉❚❤❁☎✈✍❢❡❁✼▼✹❦✤◗✢❚♥❊❋❞①✇♠❳❍▲❨❊❍❄✤❳❋❊☎❏
②①❄✤▲◆✐❂❊❋❞✷❙♥▲◆❚③■④❁❂✈✔⑤✳❁❂❞♥❩❲❏❲⑥❤❊❍❙♥⑦❨▲◆❄✤⑧❂❚♥❁✼❄✺❏

⑤✳❁✼❞✷❩✪❏✢⑤s⑨❶⑩❈❷☎t✫t❶❏✎②❘❉
❸ ❁✼❃✢❄✤❩♠❹✫❳❍❙❋❇❺■✼❁✼❞✷❩❲❇❻❫❂❳☎❇❼◗✢❩

❽❴❾✺❿➁➀✤➂✜❽✑➃✚➀
➄✺➅➇➆❻➈➁➉➇➊✲➉❂➋✒➌✢➍➎➋✷➈➐➏➑➌➐➆❼➒❂➋✷➈➔➓→➅➣➋✚↔✪↕➛➙❴➙✔➜❴➝✫➞➟➊♣➏✭➅➣➆❻➠➣➋♣➡❬➊✜➢s➤➥➢s➦✹➆❻➞❣➉➣➧❻➋✒➞❣➋✒➠❋➓➐➊✲➓→➆❻➨♣➠✍➨♣➩➇➊✲➠✑➊✲➌➐➌✭➊❯➫✜➨✲➩➣➜✔➦✔➜✔➢

➒➣➆❼➠☎➊✲➌➐➫➭➠➇➋✒➯➣➌✭➊✲➧➲➠➣➋✒➓➥➳❑➨❍➌→➵➎➈✷➡♥➉➇➌→➆❻➞➟➊✲➌➐➆❼➧❻➫✍➍➎➋✷➈→➆❼➸❍➠➣➋✷➍✑➩➺➨♣➌✢➆❼➞➟➊♣➸♣➋✮➉➣➌→➨➎➏✒➋✷➈➐➈➻➆❻➠➣➸➇➼✤↔✪↕➛➙❴➙✔➜✔➝❈➏➑➨❍➞❣➉➣➌→➆➽➈→➋✷➈✢➊✲➠✾➊♣➌→➌✭➊❯➫
➨✲➩✼➾❴➢s➚➪➏✷➊✲➌✭➍➣➈✤➋✷➊❍➏✭➅❡➏✒➨♣➠❋➓➐➊♣➆❼➠➣➆❻➠➣➸✑➊➶➦➶➹➎➝✤➡❋➹➇↔✺➹➎➤✢➏✒➨♣➠❋➓→➌➐➨♣➧❻➧❼➋✷➌❲➊✲➠➇➍❣➊➭➠➣➋✷➳④➍➣➋✷➈→➆❼➸❍➠✾➨♣➩❂➓➐➅➣➋✔➹➎➜✎➄✕➉❂➋✒➌➐➆❼➉➣➅➇➋✒➌✭➊✲➧
➉➣➌→➨➎➏✒➋✷➈➐➈➻➨❍➌✷➼✤➄✺➅➣➋✳➹➎➜✎➄☞➉➣➌➐➨➎➏➑➋✷➈➐➈→➨♣➌✮➆❻➈✜➊➟➍➣➋✷➍➎➆➽➏✒➊✲➓→➋✷➍❘➅➇➊♣➌➐➍➣➳✮➊♣➌→➋❴➆❼➞❣➉➣➧❻➋✒➞❣➋✒➠❋➓✭➊❬➓→➆❻➨♣➠❘➓➐➅➇➊❬➓✔➉❂➋✒➌→➩➺➨♣➌➐➞➟➈✺➒➣➆❻➠➇➊✲➌➐➫
➠➣➋✒➯➣➌✭➊✲➧✚➠➇➋➑➓➥➳✮➨♣➌➐➵➘➏➑➨♣➞❣➉➣➯➣➓➐➊❬➓➐➆❼➨❍➠➇➈✷➼❛➄✺➅➣➋➴➹➎➜✎➄➷➉➣➌→➨➎➏✒➋✷➈➐➈➻➨❍➌❡➫➲➆❻➋✒➧➽➍➣➈➟➊❶➉❂➨✲➓→➋✷➠❋➓→➆➽➊✲➧✜➈→➉☎➋✷➋✷➍➲↕➛➯➣➉④➨✲➩➶➒☎➋✒➓➥➳❑➋✷➋✒➠
➬✷➮♣➱ ➓➐➆❼➞❣➋♥➈✜➓➐➨ ➬✷➱❋✃ ➓→➆❻➞❡➋♥➈✜➓➐➅➇➊❬➓➭➨✲➩✎➓➐➅➣➋✾➏✒➯➣➌→➌➐➋✒➠❋➓❴➦➶➹➎➝❪➳✚➆❼➓→➅➴➆❐➓✭➈❴➍➎➋♥➍➎➆➽➏✒➊❬➓➐➋✷➍s➏✒➨♣➉➣➌➐➨➎➏➑➋♥➈→➈→➨♣➌♥➼✚↔✪↕❒➙✔➙❴➜✔➝❆➆❼➠
➊♣➈➐➈➻➨➎➏➑➆➽➊❬➓➐➆❼➨❍➠s➳✚➆❼➓→➅❶➓→➅➇➋①➹➎➜✎➄✖➉➇➌→➨❬❮➲➆➽➍➎➋❡➊❤➩♦➊❍➈➥➓♥➡➁➉➇➊♣➌➐➊♣➧❼➧❻➋✒➧✤➋✒➠➲❮➲➆❻➌→➨❍➠➣➞❣➋✒➠❋➓➶➩➺➨♣➌✍➉❂➋✒➌→➩➺➨♣➌➐➞❡➆❻➠➣➸✧➒➣➆❻➠➇➊✲➌➐➫s➠➣➋✷➯➣➌✭➊✲➧
➠➣➋➑➓➥➳✮➨♣➌➐➵➟➨♣➉❂➋✒➌✭➊❬➓➐➆❼➨❍➠➇➈✒➼

❰✎Ï✼Ð❍Ñ❑Ò➎Ó➣Ô✚Õ✔Ö❴×❂Ò➣Ø➥Ô✪Ñ

Ù✮➆❼➠☎➊✲➌➐➫Ú➠➇➋✒➯➣➌✭➊✲➧④➠➣➋✒➓➥➳❑➨❍➌→➵➎➈✡➒➇➊♣➈→➋✷➍✆➨❍➠✞➓➐➅➣➋✵➙✚↕❨➓→➯➣➉➣➧❻➋
➞❣➋➑➓➐➅➣➨➎➍ÜÛ Ý❬Þ✙➅☎➊❯❮♣➋✕➒☎➋✷➋✒➠ß➯➇➈→➋✷➍✽➆❼➠✽➆❻➞❣➊♣➸♣➋④➉➣➌➐➨➎➏➑➋✷➈➐➈→➆❼➠➣➸
➩➺➨♣➌❴➉➣➆❻➸①➋✒❮➲➆➽➈→➏✒➋✒➌✭➊❬➓➐➆❼➨❍➠❶Û ➬ Þ➛➡✼➈→➏✒➋✒➠➣➋❡➊✲➠➇➊♣➧❼➫➎➈→➆❻➈✑Û à❯Þ✎➊✲➠☎➍❘➓→➅➣➋✷➫
➊✲➧➽➈→➨r➅➇➊❯❮❍➋❤➉❂➨✲➓➐➋✒➠❋➓→➆➽➊✲➧✺➩➺➨❍➌❣➯➇➈➻➋✧➆❻➠❧➵➲➠➣➨❬➳✚➧❻➋✷➍➣➸♣➋❘➞❣➊♣➠➣➆❻➉➣➯➎↕
➧➽➊❬➓→➆❻➨♣➠❧Û á❯Þ➛➼❴➄✺➅➇➋✳➒➣➆❻➠➇➊✲➌➐➫✧➠➣➋✒➯➇➌➐➊♣➧➁➠➣➋✒➓➥➳❑➨❍➌→➵✧➍➎➋✷➈➐➏➑➌➐➆❻➒☎➋♥➍✧➆❼➠
➓→➅➇➆❻➈➟➉☎➊✲➉❂➋✒➌✙➆➽➈❣➓→➅➇➋s➜✔➍➎❮❬➊✲➠☎➏➑➋✷➍❪➦❴➆➽➈➥➓➐➌→➆❻➒➣➯➎➓➐➋✷➍❪➜✔➈➐➈→➨➲➏✒➆❻➊✲➓➻↕
➆❻❮♣➋✑➢✫➋✷➞❡➨❍➌→➫râ♦➜✔➦✔➜✔➢➴ã✔➍➎➋✒❮❍➋✒➧❻➨♣➉❂➋✷➍❤➒❋➫❘➜✜➯➇➈➻➓→➆❻➠➘Û à♥Þ❨➼✮➜✜➠
➨♣➒☎➈➥➓✭➊♣➏➑➧❻➋✧➓→➨➘➓→➅➣➋r➯➇➈➻➋➴➨✲➩✑➜✔➦✜➜❴➢ä➆❻➠❪➌→➋♥➊✲➧❼↕◆➓➐➆❼➞❣➋✫➆❻➞❣➊♣➸♣➋
➉➣➌➐➨➎➏➑➋✷➈➐➈→➆❼➠➣➸✕➈➻➫➎➈➻➓→➋✷➞❣➈❘➆➽➈❤➓→➅➣➋❶➌➐➋✷å❋➯➣➆❻➌→➋✷➞❡➋✷➠❋➓①➓→➨④➉➣➌➐➨➎➏➑➋♥➈→➈
➧➽➊✲➌➐➸♣➋✑å❋➯➇➊✲➠❋➓➐➆❐➓➐➆❼➋♥➈✔➨♣➩✎➍➇➊❬➓➐➊➇➼✔➄♠➨①➆❻➞❡➉➇➧❼➋✷➞❡➋✷➠❋➓➭➊❤æ➎ç❐è♥æ✙é➇ê➑ë③ì
í➑î ë③ï➟ð❬ñ✼ò✭ê✧➉➇➊✲➌✭➊✲➧❻➧❻➋✒➧➭❮♣➋✒➌✭➈→➆❼➨❍➠❛➨✲➩✾➜❴➦✜➜✔➢ó➳✮➋❈➅☎➊❯❮♣➋r➍➣➋➑↕
❮♣➋✷➧❼➨❍➉☎➋♥➍❛➓➐➅➣➋❧↔❑➋✒➧❻➧❻➯➣➧❻➊♣➌s➙✜➋✷➯➣➌➐➊♣➧✑➙✜➋✒➓➥➳❑➨❍➌→➵❛➜❴➈→➈→➨➎➏➑➆➽➊❬➓→➆❻❮♣➋
➝❲➌➐➨➎➏➑➋♥➈→➈→➨♣➌♥➡➟↔✪↕❒➙✔➙❴➜✔➝ô➳✚➅➣➆➽➏✭➅ß➆❻➈➪➊❥➢s➤➥➢s➦õ➞➟➊♣➏✭➅➣➆❻➠➣➋
➳✚➆❼➓→➅❥➍➎➋✷➍➣➆❻➏✷➊❬➓→➋♥➍☞➅➇➊✲➌✭➍➎➳✺➊✲➌➐➋r➊♣➈➐➈→➆❻➈➻➓➐➊♣➠➇➏➑➋❍➼ö➄✺➅➇➋❈➯☎➈➻➋➪➨♣➩
➓→➅➇➋❣↔✪↕❒➙✔➙✔➜❴➝❛➞➟➊♣➏✭➅➇➆❼➠➣➋✳➩➺➨♣➌❴➨♣➒➎÷➥➋♥➏③➓❴➌➐➋✷➏✒➨♣➸❍➠➣➆❐➓➐➆❼➨❍➠✧➆❻➈❴➋➑ø➲↕
➉➣➧➽➊✲➆❻➠➣➋✷➍❘➆❻➠✱Û ✃ Þ➛➼
➤❒➠❡➓→➅➣➋❴➜✔➦✜➜❴➢➷➌➐➋✷➏✷➊✲➧❻➧➎➉➣➅➇➊❍➈➻➋✺➓➐➅➣➋✚➞➟➊❬÷➥➨♣➌➐➆❼➓➥➫✑➨✲➩❂➓→➅➣➋✜➏✒➨♣➞❡↕
➉➣➯➎➓✭➊❬➓➐➆❼➨❍➠➇➊✲➧✚➋✒ù❂➨❍➌➻➓✙➆➽➈➟➈➻➉❂➋✒➠❋➓✙➉❂➋✒➌→➩➺➨♣➌➐➞❣➆❼➠➣➸❶➒➣➆❻➠➇➊♣➌→➫➘➞➟➊✲➓➻↕
➌➐➆❐ø✕➞✳➯➣➧❼➓→➆❻➉➣➧❻➆❻➏✷➊❬➓→➆❻➨♣➠☎➈❣➓→➅➇➊✲➓❤➊✲➌➐➋✧➆❼➞❣➉➣➧❻➋✒➞❣➋✷➠❍➓➐➋✷➍✕➓➐➅➣➌→➨❍➯➣➸♣➅
➒➣➆❻➠➇➊✲➌➐➫❧➈→➯➣➞❣➞➟➊❬➓➐➆❼➨❍➠➇➈✒➼☞➜✜➧❼➓→➅➣➨❍➯➣➸♣➅❪➊➪➏✒➨♣➉➣➌➐➨➎➏➑➋✷➈➐➈→➨♣➌❣➅➇➊♣➍
➉➣➌➐➋✒❮➲➆❻➨♣➯➇➈→➧❼➫✳➒☎➋✷➋✒➠✙➏➑➨❍➠➇➈➻➓→➌➐➯➇➏③➓➐➋✷➍✳➓→➨✑➊♣➈➐➈→➆❻➈➻➓❲➳✚➆❐➓➐➅❡➓→➅➣➋✔➈→➯➣➞❡↕
➞❣➆❼➠➇➸❡Û ➬✷➮ Þ❨➡❬➓➐➅➣➋✮➆❼➞❣➉➣➧❻➋✒➞❣➋✒➠❋➓✭➊❬➓→➆❻➨♣➠❡➅➇➊❍➈♠➧❻➆❻➞❡➆❼➓→➋♥➍✑➩➺➯➇➠➇➏③➓➐➆❼➨❍➠➎↕
➊✲➧❻➆❼➓➥➫♣➼➪➄➁➨r➆❼➞❣➉➣➌➐➨❬❮♣➋①➓→➅➣➋❤➩➺➯➣➠➇➏➑➓→➆❻➨♣➠➇➊♣➧❼➆❼➓➥➫❶➓→➅➇➋✧➹➲➯➇➞✞➜✜➠➇➍
➄✺➅➣➌➐➋✷➈→➅➣➨♣➧➽➍✑➉➇➌→➨➎➏➑➋♥➈→➈→➨♣➌♥➡✲➹➎➜✎➄❧➾✎➋✒➌✭➈➻➆❻➨♣➠ ➬ ➡✲➳✺➊♣➈✤➍➎➋✷❮♣➋✒➧❻➨♣➉❂➋✷➍
Û ➱ Þ➛➼✤➜✔➠➇➊✲➧❻➫➎➈➻➆➽➈❲➨♣➩✉➓→➅➣➆➽➈✺➍➎➋✷➈→➆❻➸♣➠➟➅➣➆❻➸♣➅➣➧❻➆❻➸♣➅❋➓→➋♥➍✙➊✑➠➲➯➣➞✾➒☎➋✷➌❑➨♣➩
➧❻➆❼➞❣➆❼➓➐➊❬➓➐➆❼➨❍➠➇➈➭➓→➅☎➊❬➓✍➅➇➊❯❮♣➋❡➒❂➋✒➋✒➠❶➨❬❮❍➋✒➌✭➏➑➨♣➞❣➋✑➆❻➠❈➓→➅➣➋➟➍➎➋♥➈➻➆❻➸♣➠

➍➣➋✷➈➐➏➑➌➐➆❼➒❂➋✷➍✹➆❼➠❧➓→➅➣➆➽➈❣➉➇➊♣➉☎➋✷➌✷➡✺➹➎➜✎➄ú➾✎➋✷➌➐➈→➆❼➨❍➠ ✃ ➼❧Ù✮➋✷➏✷➊✲➯➇➈→➋
➜❴➦✜➜✔➢û➆❻➈✾➊s➈➻➯➇➉☎➋✷➌➐➈→➋➑➓✑➨♣➩✮➓➐➅➣➋①➒☎➊♣➈→➆❻➏➟➙✜↕◆➓➐➯➣➉➣➧❻➋①➞❣➋➑➓➐➅➣➨➎➍
➓➐➅➣➋✾➹➎➜✎➄☞➉➣➌➐➨➎➏➑➋♥➈→➈→➨♣➌✚➏✒➊♣➠s➊✲➧➽➈➻➨❣➒❂➋✑➯➇➈→➋✷➍✫➊❍➈✚➊✙➍➎➋✷➍➣➆❻➏✷➊❬➓→➋♥➍
➙✜↕◆➓➐➯➣➉➣➧❻➋✍➉➇➊❬➓→➓→➋✷➌→➠✧➌➐➋✷➏➑➨❍➸♣➠➣➆❼➓→➆❻➨♣➠❤➉➣➌➐➨➲➏✒➋✷➈➐➈➻➨❍➌✷➼
➹➎➋✷➏③➓➐➆❼➨❍➠ ✃ ➨✲➩✤➓→➅➇➆❻➈✚➉☎➊✲➉❂➋✒➌✔➋✒ø➎➉➣➧❻➊♣➆❼➠☎➈✺➓→➅➣➋✳➌→➋♥➏✒➊✲➧❻➧➔➉➣➅☎➊♣➈→➋✍➨✲➩
➓➐➅➣➋✾➜❴➦✜➜✔➢ü➊✲➧❻➸♣➨❍➌→➆❼➓→➅➣➞✧➡✼➹➲➋✷➏➑➓→➆❻➨♣➠➴á➟➸❍➆❼❮❍➋✷➈❴➊✲➠s➨❬❮❍➋✒➌➐❮❋➆❻➋✒➳
➨♣➩☎➓➐➅➣➋➭↔✪↕❒➙✔➙❴➜✔➝❶➞➟➊♣➏✭➅➣➆❻➠➣➋✜➊♣➠➇➍➟➹➲➋✷➏➑➓→➆❻➨♣➠➟ý➶➆❻➈❑➊✍➍➎➋➑➓✭➊✲➆❻➧❼➋♥➍
➋✒ø➎➉➣➧❻➊♣➠➇➊❬➓➐➆❼➨❍➠❘➊♣➠➇➍❘➊✲➠➇➊♣➧❼➫➎➈→➆❻➈✮➨✲➩✢➓→➅➇➋✳➹➎➜✎➄❆➉➇➌→➨➎➏➑➋♥➈→➈→➨♣➌♥➼

þ✚Ï✼ÿ✁�✄✂✆☎✞✝✟☎✞✠ ☎✞✡☞☛❲Ô❲Ó➇Ø➥Ò✌�✎✍
➄✺➅➇➋ ➜✔➦✜➜❴➢ ➊✲➧❻➸♣➨♣➌➐➆❼➓→➅➣➞ ➆➽➈ú➊Ú➠➣➋✒➯➇➌➐➊♣➧❛➊♣➈➐➈➻➨➎➏➑➆➽➊❬➓➐➆❼❮❍➋
➞❣➋✷➞❡➨❍➌→➫✔➓→➅➇➊✲➓♠➅➇➊❍➈✉➒❂➋✒➋✒➠✳➯➇➈➻➋♥➍➶➆❼➠✑➊✜➳✚➆❻➍➎➋✪➌➐➊♣➠➣➸♣➋✎➨♣➩➲➆❻➞➟➊✲➸❍➋
➊♣➠➇➊✲➧❻➫➎➈➻➆➽➈➭➓➐➊❍➈➻➵➎➈✙Û ý❬Þ➛➼❤➄✺➅➣➋❤➊♣➍➎❮❬➊✲➠❋➓✭➊✲➸♣➋♥➈➭➨✲➩✚➠➣➋✒➯➇➌➐➊♣➧❲➊♣➈➐➈➻➨♣↕
➏✒➆❻➊✲➓→➆❻❮♣➋➟➞❣➋✒➞❣➨❍➌→➆❻➋✷➈✍➨❬❮❍➋✒➌➭➓→➌✭➊♣➍➣➆❐➓➐➆❼➨❍➠➇➊✲➧✪➏✒➨♣➠❋➓→➋✷➠❋➓✳➊♣➍➣➍➎➌➐➋✷➈➐➈➻↕
➊♣➒➣➧❻➋s➞❣➋✒➞❣➨♣➌➐➆❼➋♥➈✙➆➽➈➟➓➐➅➇➊❬➓❤➓→➅➣➋✷➫✕➏✷➊✲➠❛➨❍➉☎➋✷➌➐➊✲➓→➋✫➨♣➠❪➠➇➨♣➆➽➈➻➫
➍➇➊❬➓➐➊➇➼✽➄✺➅➇➋r➜✔➦✔➜✔➢ ➊♣➧❼➸❍➨♣➌➐➆❐➓➐➅➣➞ ➆❻➈❘➊✹➈→➆❻➸♣➠➣➆✑✏☎➏✒➊♣➠❋➓❤➆❻➞✾↕
➉➇➌→➨❬❮❍➋✒➞❣➋✒➠❋➓✾➨❬❮❍➋✒➌✾➨✲➓→➅➇➋✒➌❣➠➣➋✒➯➇➌➐➊♣➧✺➊❍➈→➈→➨➎➏➑➆➽➊❬➓➐➆❼❮❍➋✙➞❣➋➑➓→➅➇➨➲➍➇➈✒➡
➆❻➋♣➼✆✒❪➆❻➧❼➧➽➈→➅➇➊❯➳✆Û ➬❍➬ Þ❨➡✜➊❍➈✙➆❼➓①➉➣➌➐➨❬❮➲➆❻➍➎➋♥➈➟➆❻➞❡➉➇➌→➨❬❮❍➋✷➍✕➈➻➉❂➋✒➋♥➍
➨♣➩✪➨♣➉❂➋✒➌✭➊❬➓➐➆❼➨❍➠➔➡✉➆❻➞❣➊♣➸♣➋❡➈➥➓➐➨♣➌✭➊✲➸♣➋❡➊✲➒➣➆❻➧❻➆❐➓➥➫s➊♣➠➇➍s➸❍➋✒➠➣➋✷➌➐➊♣➧❼➆➽➈→➊✲↕
➓➐➆❼➨❍➠➪➉➣➌➐➨♣➉❂➋✒➌→➓→➆❻➋✷➈✙Û à❯Þ➛➼✫➜✶➏➑➨❍➞❣➉➣➧❼➋✒➓→➋①➍➣➋✷➈➐➏➑➌➐➆❼➉➎➓➐➆❼➨❍➠❶➨✲➩✺➓→➅➣➋
➨❍➉☎➋✷➌➐➊✲➓→➆❻➨♣➠❘➨✲➩♠➓→➅➣➋✑➜❴➦✜➜✔➢ô➏✒➊♣➠✧➒☎➋➶➩➺➨❍➯➣➠➇➍❘➆❼➠❶Û à❯Þ➛➼
➄✺➅➇➋❤➹➎➜✎➄✽➉➣➌➐➨➲➏✒➋✷➈➐➈➻➨❍➌✍➆❻➈✳➉➣➌➐➆❼➞➟➊✲➌➐➆❻➧❼➫s➆❻➠➲❮♣➨❍➧❼❮❍➋✷➍❈➳✚➆❐➓➐➅❶➓→➅➣➋
➌➐➋✷➏✷➊✲➧❻➧➎➉➣➅➇➊❍➈➻➋✚➨♣➩❂➓➐➅➣➋✔➜❴➦✜➜✔➢ö➠➣➋✷➯➣➌✭➊✲➧➣➠➣➋✒➓➥➳❑➨❍➌→➵✾➊♣➈✎➈→➅➣➨❬➳✚➠
➆❻➠✔✓✢➆❻➸♣➯➣➌➐➋ ➬ ➼➪➄✺➅➣➋①➨❍➉☎➋✷➌➐➊✲➓→➆❻➨♣➠➘➆➽➈❡➆❼➠➣➆❼➓→➆➽➊❬➓➐➋✷➍✹➒❋➫➪➊♣➉➣➉➣➧❻➫❍↕
➆❻➠➣➸❘➓→➅➇➋❡➆❻➠➣➉➣➯➣➓✑➆❼➞➟➊✲➸❍➋✳➓➐➨❘➓→➅➣➋❡➓→➯➇➉➣➧❼➋➟➯➇➠➣➆❐➓✭➈✒➼❣➄✺➅➣➋❡➓→➯➇➉➣➧❼➋
➯➇➠➣➆❐➓✭➈✧➉☎➋✷➌➻➩➺➨❍➌→➞û➊✟✕✂➆❻➠➣➉➣➯➣➓✫➓→➨ ✃✗✖ ➨❍➯➎➓→➉➇➯➎➓➐➈✧➧❻➨♣➸❍➆❻➏❈➍➎➋➑↕
➏✒➨➎➍➎➋✒➌✚➨❍➉☎➋✷➌➐➊✲➓→➆❻➨♣➠râ✘✕➴➆➽➈ ✃ ➆❼➠❤➓→➅➣➋✙✓✢➆❻➸♣➯➣➌➐➋♥ã✪➓➐➨❣➊❍➏③➓➐➆❼❮❬➊❬➓➐➋✍➊
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0

0

0

0

1
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0

0

0

DECODERS

TUPLE

TUPLE

TUPLE

SUMMED VALUES00

00

IMAGE

INPUT

UNIT

UNIT

UNIT

0
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1

0

0
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2
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1

1

1

1

0

0

0

0
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➈→➆❼➠➣➸❍➧❼➋✺➨❍➯➎➓→➉➣➯➣➓❴â♦➈→➅➣➨❬➳✚➠❡➳✚➆❐➓➐➅❣➊➶➒❂➨♣➧➽➍❡➧❼➆❻➠➣➋✺➩➺➨❍➌✤➓→➅➣➋✚➆❻➠➣➉➣➯➎➓✭➈
➈→➅➣➨❬➳✚➠☎ã③➼✺➄✺➅➣➋✳➊❍➏③➓➐➆❼❮❍➋✑➧❼➆❻➠➣➋♥➈✳â ➓➐➅➣➋✑➒❂➨♣➧➽➍✧➅➣➨♣➌➐➆✛✚✒➨♣➠❋➓✭➊✲➧➔➧❻➆❼➠➇➋✷➈
➨♣➠✙➓→➅➣➋ ✏➇➸♣➯➣➌➐➋♥ã✪➏➑➌➐➨❍➈➐➈❲➈→➋➑➓❑➧❻➆❻➠➣➵➎➈❴â♦➆❼➠➇➍➣➆❻➏✷➊❬➓→➋♥➍➟➒➲➫➟➍➎➆❻➊♣➸♣➨❍➠➇➊✲➧
➧❻➆❼➠➣➋♥➈➔➒❂➋➑➓➥➳✮➋✒➋✷➠➶➓→➅➣➋❲❮❍➋✒➌→➓→➆➽➏✒➊♣➧♣➊✲➠➇➍➶➅➇➨♣➌➐➆✜✚✷➨♣➠❋➓➐➊♣➧❬➧❼➆❻➠➣➋✷➈✭ã③➼✤➄✺➅➣➋
➠➲➯➣➞✳➒❂➋✒➌✎➨♣➩❂➊❍➏③➓→➆❻❮❬➊❬➓➐➋✷➍✳➈→➋➑➓✎➧❻➆❼➠➇➵➲➈✤➆➽➈✎➈→➯➣➞❣➞❡➋♥➍✾➊✲➓✤➓→➅➣➋✺➒➇➊❍➈➻➋
➨✲➩❣➓➐➅➣➋✹❮❍➋✒➌→➓→➆➽➏✒➊✲➧✳➧❼➆❻➠➣➋✷➈➴➓→➨❆➸♣➆❻❮♣➋❶➓→➅➇➋❧➈→➯➣➞❣➞❡➋♥➍❥❮❬➊✲➧❻➯➣➋✷➈✷➼
➄✺➅➣➋✫➈→➯➣➞❣➞❡➋♥➍✕❮❯➊♣➧❼➯➇➋✷➈➟➊✲➌➐➋❘➓→➅➣➌➐➋✷➈→➅➣➨❍➧❻➍➎➋♥➍➘➯➇➈→➆❻➠➣➸✣✢✉↕➛➞❣➊✲ø
➓→➅➇➌→➋♥➈➻➅➣➨❍➧❻➍➣➆❼➠➣➸☎➡✼➆❼➋❍➼❴➓➐➅➣➋✤✢✹➅➣➆❻➸♣➅➇➋✷➈➻➓➭➈→➯➣➞❣➞❡➋♥➍s❮❬➊✲➧❻➯➣➋♥➈➭➊♣➌→➋
➈→➋➑➓✮➓→➨ ➬ ➡➲➊✲➧❻➧☎➓➐➅➣➋➭➨✲➓→➅➇➋✒➌✭➈❑➊♣➌→➋➭➈➻➋✒➓❑➓➐➨ ➮ ➼✤➄✺➅➇➆❻➈✮➌➐➋✷➏✒➊♣➧❼➧➽➈✎➓➐➅➣➋
➆❻➠❍➓➐➋✒➌➐➞❣➋✷➍➎➆➽➊❬➓➐➋✳➏➑➧➽➊♣➈➐➈✜➉➇➊✲➓➻➓➐➋✒➌➐➠➘â✥✢✍✦ ✃ ➆❼➠ ✓✢➆❻➸♣➯➣➌➐➋ ➬ ã➑➼✔➄✺➅➣➋
➏➑➧➽➊♣➈➐➈❣➉➇➊✲➓➻➓→➋✷➌→➠④➆➽➈✙➊✲➉➇➉➣➧❼➆❻➋✷➍✹➓→➨❶➓➐➅➣➋➴➈→➋✷➏✒➨♣➠➇➍✕➈➥➓✭➊✲➸❍➋❘➞➟➊✲➓➻↕
➌➐➆❐ø❈➳✚➅➣➆❻➏✭➅➪➊❍➏③➓→➆❻❮❬➊❬➓➐➋✷➈✍➧❻➆❼➠➇➵➲➈❤â♦➈→➅➣➨❬➳✚➠❈➳✚➆❐➓➐➅➘➊✧➒☎➨❍➧❻➍❶➧❻➆❼➠➇➋♥ã
➳✚➅➣➆➽➏✭➅❛➊✲➌➐➋✫➈➻➯➣➞❣➞❣➋✷➍④➆❻➠❛➊✲➠❪➊♣➠➇➊✲➧❻➨♣➸❍➨♣➯➇➈❣➳✺➊❯➫➪➓→➨❧➈➥➓✭➊✲➸♣➋
➨♣➠➇➋♣➼➪➄✺➅➣➋✷➈→➋✧➈➻➯➣➞❣➞❣➋✷➍✹❮❬➊✲➧❻➯➣➋✷➈❣➊✲➌➐➋✙➓➐➅➣➌➐➋✷➈→➅➣➨♣➧➽➍➎➋✷➍➘➯➇➈➻➆❻➠➣➸
✒❪➆❻➧❼➧➽➈➻➅☎➊❯➳✵➓→➅➣➌➐➋✷➈→➅➣➨❍➧❻➍➎➆❻➠➣➸☎➡✔➆❻➋♣➼ ➓➐➅➣➨❍➈→➋r➈→➯➣➞❣➞❣➋✷➍ ❮❯➊♣➧❼➯➇➋✷➈
➳✚➅➣➆➽➏✭➅❤➊♣➌→➋✜➋♥å❋➯➇➊✲➧❂➓→➨✳➓→➅➣➋➭➠➲➯➣➞✳➒❂➋✒➌✺➨♣➩➁➏➑➧➽➊♣➈➐➈✪➒➣➆❼➓➐➈✺➈→➋➑➓✍â♦➈→➋✒➋
➹➲➋♥➏③➓→➆❻➨♣➠✧ý➲ã✺➊✲➌➐➋✑➈➻➋✒➓✚➓→➨ ➬ ➡☎➊✲➧❻➧➔➨✲➓➐➅➣➋✒➌✭➈✚➊✲➌➐➋✑➈➻➋✒➓✚➓→➨ ➮ ➼❑➄✺➅➣➋
➨♣➯➣➓→➉➣➯➎➓➁➩➺➌→➨❍➞❛➓→➅➇➋✎➓→➅➣➌➐➋✷➈→➅➣➨❍➧❻➍➎➆❻➠➣➸✜➈➻➓➐➊♣➸♣➋✎➆➽➈✉➉➇➊♣➈➐➈→➋✷➍❴➓→➨✚➧❻➨♣➸❍➆❻➏
➋✒➠☎➏➑➨➎➍➎➋✒➌✭➈✺➳✚➅➣➨❋➈➻➋➶➨♣➯➣➓→➉➣➯➎➓✜➆➽➈✮➓→➅➇➋✍➌→➋♥➏✒➊✲➧❻➧❻➋✷➍❤➆❼➞➟➊✲➸❍➋♣➼
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×✉Ø✪✩✢Ò➣Ø✷✶ ✂✹✸➴Ó➣Ô✚× ✂✎✱✳✱❋Ô❲Ó

↔✪↕❒➙✔➙✔➜❴➝❛➆➽➈❴➊①➾❴➢s➚❆➒➇➊♣➈→➋✷➍➴➈➻➫➎➈➻➓→➋✒➞ö➳✚➆❼➓→➅✫➓➐➅➣➌➐➋✒➋✳➒☎➊♣➈→➆❻➏
➒➣➯➣➆❻➧➽➍➎➆❼➠➇➸①➒➣➧❻➨➎➏✭➵➲➈✻✺❲➓➐➅➣➋❡➹➲↕➛➙✔➨➲➍➣➋♣➡➔↔✪↕➛➙✔➨➲➍➣➋❍â♦➈✭ã✜➊♣➠➇➍❘➓→➅➇➋✳➤➛↕
➠➣➨➎➍➎➋❍➼✕➄✺➅➣➋✫➏✒➨♣➠❋➓→➌➐➨♣➧❻➧❼➆❻➠➣➸r➳❑➨❍➌→➵➎➈➻➓➐➊❬➓➐➆❼➨❍➠➘➆➽➈❡➓→➅➣➋s➹❧➙✜➨➎➍➎➋
â◆➹➎➯➣➉☎➋✷➌→❮➲➆➽➈➻➨❍➌✔➠➣➨➎➍➎➋❯ã③➼✔➄✺➅➇➋❡➹✧➠➣➨➎➍➎➋✾➏➑➨♣➠❋➓➐➌→➨❍➧❻➈➶↔❛➠➇➨➲➍➣➋❍â♦➈✭ã
â❨↔✪↕❒➙✔➙❴➜✔➝ ➠➣➨➎➍➎➋♥➈➐ã➭➒➲➫r➉➣➌→➨❬❮➲➆➽➍➎➆❻➠➣➸①➓➐➅➣➋✒➞ ➳✚➆❐➓➐➅➘➊♣➍➣➍➣➌→➋♥➈→➈
➆❻➠➎➩➺➨♣➌➐➞➟➊❬➓→➆❻➨♣➠❤➊✲➠➇➍✙➏✒➨♣➠❋➓→➌➐➨♣➧❂➉➣➌➐➨♣➸❍➌➐➊♣➞❣➈✷➼♠➄✺➅➇➋✔➤➛↕➛➠➣➨➎➍➎➋✾â♦➤❒➠➎↕
➩➺➨♣➌➐➞➟➊❬➓➐➆❼➨❍➠➪➠➣➨➎➍➎➋♥ã✳➆❻➈✳➓→➅➇➋❤➤✽✼✿✾ú➞❣➋✷➞❡➨❍➌→➫➪➊♣➠➇➍➘➍➣➊✲➓➐➊s➊❍➏③↕
å❋➯➣➆➽➈➻➆❼➓→➆❻➨♣➠❪➈→➫➲➈➻➓→➋✷➞✞➩➺➌➐➨♣➞ü➳✚➅➣➆❻➏✭➅✕➓➐➅➣➋➴➹❋↕❒➙✜➨➎➍➎➋✫➌➐➋✷➊♣➍➇➈❣➆❼➠
➓→➅➇➋✍➆❼➠➣➉➇➯➎➓✔➍➣➊❬➓✭➊➣➼
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➄✺➅➇➋✾➊✲➌✭➏✭➅➣➆❼➓→➋♥➏③➓→➯➇➌→➋✑➨♣➩✪➊❘↔ ➠➣➨➎➍➎➋✾➆❻➈➭➈→➅➣➨❬➳✚➠✫➆❼➠✁✓✢➆❼➸❍➯➣➌→➋ ✃
➳✚➅➇➆❻➏✭➅✾➅➇➊♣➈♠➒☎➋✷➋✒➠❡➍➎➋✷➈→➆❼➸❍➠➣➋✷➍✑➓→➨➶➊✲➧❻➧❼➨❬➳❶➉➣➆❻➉❂➋✒➧❻➆❼➠➣➋✺➋✒ø➲➋♥➏➑➯➎➓➐➆❼➨❍➠
➨♣➩➇➓➐➅➣➋✜➜✔➦✜➜❴➢ö➠➣➋➑➓➥➳✮➨♣➌➐➵✼➼➁➄✺➅➣➋✜➍➣➊♣➯➣➸♣➅❋➓➐➋✒➌✤➒☎➨❋➊✲➌✭➍➣➈✤➳✚➅➣➆➽➏✭➅
➅➇➨♣➧➽➍➘➓➐➅➣➋s➦➭➹➣➝✽➊♣➠➇➍④➹➎➜✎➄✶➉➇➌→➨➎➏➑➋♥➈→➈→➨♣➌✭➈✑➅☎➊❯❮♣➋❘➒☎➋✷➋✒➠❪➍➎➋➑↕
➈→➆❻➸♣➠➣➋♥➍✳➓➐➨✑➊✲➧❻➧❼➨❬➳❧➓→➅➇➋✒➞✡➓→➨✍➒❂➋✜➯➣➉➣➸❍➌➐➊❍➍➎➋✷➍❡➆❻➠➇➍➎➋✒➉❂➋✒➠☎➍➎➋✒➠❋➓→➧❻➫
➨♣➩✤➓→➅➣➋➟↔❛➠➇➨➲➍➣➋✷➈✷➼✜➄✺➅➣➋❡↔ ➠➣➨➎➍➎➋✑➅☎➊♣➈✚➓➐➅➣➌➐➋✒➋♣➡ ✃ à✲➠➇➈✔➈➻➓➐➊✲➓→➆➽➏
P✔➜✔➢Ú➞❣➋✒➞❣➨♣➌➐➆❼➋♥➈◗✺
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❝ ❇✟❞✥❡❃❅❃❢❚❣✲❤✐❇❦❥❧◆☞♠✝♥❪♦ ➄✺➅➣➋❈➳❑➋✷➆❼➸❍➅❍➓✭➈①➞❣➋✷➞❡➨❍➌→➫④➆➽➈✧➍➎➆❐↕
❮➲➆➽➍➎➋✷➍❤➆❻➠❍➓➐➨✳➓➥➳✮➨✳➆❻➠➇➍➎➋✷➉☎➋✷➠➇➍➎➋✷➠❍➓➐➧❼➫❤➊♣➏✒➏✒➋✷➈➐➈➻➆❻➒➣➧❻➋➭➊♣➌→➋♥➊♣➈✷➼✢➄✺➅➇➋
✏☎➌➐➈➻➓✑➊✲➌➐➋✷➊❤➆❻➈✍➯☎➈➻➋♥➍➴➒➲➫s➓➐➅➣➋✙➦➶➹➎➝ ➓→➨s➈➻➓→➨♣➌➐➋❡➓→➅➣➋➟➳✮➋✒➆❻➸♣➅❋➓✭➈
➊✲➩ ➓→➋✷➌✍➓→➅➣➋✷➆❼➌✾➏✒➊✲➧➽➏➑➯➇➧❻➊✲➓→➆❻➨♣➠❶➳✚➅➣➆❻➧❻➈➻➓✍➓→➅➣➋❤➈➻➋♥➏➑➨♣➠☎➍❈➊♣➌→➋♥➊❤➏✒➨♣➠➎↕
➓✭➊✲➆❻➠➇➈❆➓→➅➣➋✽➳❑➋✷➆❼➸❍➅❋➓➐➈❆➓→➅➇➊✲➓ ➓➐➅➣➋ß➹➣➜✎➄ä➉➣➌➐➨➲➏✒➋✷➈➐➈➻➨❍➌❛➳✚➆❻➧❼➧
➯☎➈➻➋➘➍➎➯➇➌→➆❻➠➣➸④➓→➅➇➋➪➌→➋♥➏✒➊✲➧❻➧✑➨❍➉☎➋✷➌➐➊✲➓→➆❻➨♣➠➇➈✷➼ ➄✺➅➣➋➘➈→➳✚➆❐➓✭➏✭➅➣➆❼➠➇➸
➒❂➋➑➓➥➳✮➋✒➋✷➠✧➞❡➋✷➞❣➨♣➌➐➆❼➋♥➈❑➆➽➈✜➏✒➨♣➠❋➓→➌➐➨♣➧❻➧❼➋♥➍✙➒➲➫➟➓➐➅➣➋✑➦➭➹➣➝✤➼
♣✤q✎r ❇✟♠❧❤s❇✳❥❧◆t♠✝♥❪♦ ➄✺➅➇➋①➒➣➯➎ù✼➋✒➌❡➞❣➋✒➞❣➨♣➌➐➫❈➆❻➈❡➊✲➧➽➈➻➨r➍➎➆❐↕
❮➲➆➽➍➎➋✷➍❤➆❻➠❍➓➐➨✳➓➥➳✮➨✳➆❻➠➇➍➎➋✷➉☎➋✷➠➇➍➎➋✷➠❍➓➐➧❼➫❤➊♣➏✒➏✒➋✷➈➐➈➻➆❻➒➣➧❻➋➭➊♣➌→➋♥➊♣➈✷➼✢➄✺➅➇➋
✏☎➌➐➈➻➓✢➊♣➌→➋♥➊✚➆❻➈♠➯➇➈→➋✷➍➶➓➐➨➭➈➻➓→➨❍➌→➋❲➓→➅➣➋✮➠➣➨♣➠➣↕◆➓➐➯➣➉➣➧❻➋✷➍✍➆❻➞➟➊✲➸♣➋❑➉➣➌➐➆❼➨❍➌
➓➐➨✍➉➣➌➐➨➲➏✒➋✷➈➐➈➻➆❻➠➣➸➶➒➲➫✑➓➐➅➣➋✔➦➶➹➎➝➪➊✲➠➇➍✾➓➐➅➣➋✚➓→➯➇➉➣➧❼➋♥➍➟➍➣➊❬➓✭➊➶➉➣➌➐➆❼➨❍➌
➓➐➨❴➈→➳✚➆❐➓✭➏✭➅➣➆❻➠➣➸✚➓→➅➇➋✪➞❣➋✒➞❣➨♣➌➐➫➭➆❼➠❋➓→➨✔➓→➅➣➋✺➹➎➜✎➄➪➊♣➍➇➍➎➌→➋♥➈→➈♠➊✲➌➐➋✷➊➇➼
➄✺➅➇➆❻➈✾➊✲➌➐➋✷➊✫➏✒➊♣➠➘➊✲➧➽➈➻➨✫➒❂➋①➊❍➏✒➏➑➋♥➈→➈→➋✷➍❈➒➲➫❈➨✲➓→➅➇➋✒➌✳➠➇➨➲➍➣➋✷➈✑➨❍➠
➓➐➅➣➋➭➾❴➢s➚✹➒➣➯➇➈✷➼❲➄✺➅➣➋❴➈→➋✷➏✒➨♣➠➇➍✙➊♣➌→➋♥➊✍➆➽➈✪➯➇➈→➋✷➍①➒➲➫✾➓➐➅➣➋✍➹➎➜✎➄
➊❍➈➭➓→➋✷➞❡➉❂➨♣➌✭➊✲➌➐➫s➈➻➓→➨♣➌✭➊✲➸❍➋✾➊♣➠➇➍s➩➺➨❍➌✑➈➥➓➐➨♣➌➐➆❼➠➇➸❤➌➐➋✷➈→➯➣➧❼➓➐➈✷➼❣➄✺➅➇➋
➈→➳✚➆❼➓➐➏✭➅➣➆❻➠➣➸➟➒❂➋➑➓➥➳✮➋✒➋✒➠✫➞❣➋✷➞❡➨❍➌→➆❻➋✷➈✜➆❻➈❴➊✲➸❍➊♣➆❼➠✧➏➑➨❍➠❋➓→➌➐➨♣➧❻➧❼➋♥➍❤➒➲➫
➓➐➅➣➋✑➦➶➹➎➝✤➼
✉■✈ ❑✇❤s❇✳❥❧◆t♠✝♥❪♦ ✾❴➠➣➧❼➫➴➓→➅➣➋❤➦➭➹➎➝ ➅☎➊♣➈✑➊❍➏✒➏➑➋♥➈→➈➭➓➐➨✧➓→➅➣➋
➦➶➹➎➝✕➞❣➋✒➞❣➨♣➌➐➫❣➳✚➅➣➆➽➏✭➅❤➆❼➓✚➯➇➈➻➋♥➈✺➊♣➈✺➊✳➉➇➌→➨❍➸♣➌✭➊✲➞ß➈➥➓➐➨♣➌➐➋➭➊♣➠➇➍
➓➐➋✒➞❣➉❂➨♣➌✭➊✲➌➐➫✙➈➥➓➐➨♣➌✭➊✲➸♣➋❍➼
✉■✈ ❑ ✉②①☞q ❡❃❅❃❢❚❇✟♠ ♣ ◆ ① ♠✝❖③♦ ➄✺➅➣➋✮➦➭➹➎➝r➍➣➊✲➯➇➸♣➅❋➓→➋✷➌➔➒☎➨❋➊✲➌✭➍
➅➇➨❍➈➻➓➐➈✪➊♣➠①➜✎➄✲④ ➄❪➦➭➹➣➝✪á ✃ ↔❧➏➑➧❻➨➲➏✭➵❍➋✷➍➟➊✲➓✮à ➮ ➢⑥⑤⑦✚♣➼❲➄✺➅➇➋
➦➶➹➎➝❑á ✃ ↔ú➏✒➊♣➠❧➒❂➋✫➏➑➨♣➠☎➈➻➆➽➍➎➋✒➌➐➋✷➍✕➊❶➈➻➧❻➨❬➳ú➉➣➌➐➨➎➏➑➋♥➈→➈→➨♣➌♥➡❲➒➣➯➎➓
➓➐➅➣➋➴➉➇➌→➨➎➏➑➋♥➈→➈→➆❻➠➣➸➪➉☎➨❬➳✮➋✒➌❤➌→➋♥å❋➯➣➆❼➌➐➋✷➍④➨♣➩➶➓→➅➣➋❈➦➭➹➎➝✶➆❻➈❤➠➣➨♣➓
➋✒ø➲➓→➋✒➠☎➈➻➆❻❮♣➋❡➊♣➈❴➓→➅➣➋❣➏➑➨❍➞❣➉➣➯➎➓➐➊✲➓→➆❻➨♣➠➇➊♣➧❼➧❻➫✫➆❻➠❍➓➐➋✒➠➇➈→➆❻❮♣➋✳➳✮➨♣➌➐➵✧➆❻➈
➍➣➨♣➠➣➋➶➒➲➫✙➓➐➅➣➋✳➹➎➜✎➄ ➉➣➌→➨➎➏✒➋✷➈➐➈➻➨❍➌✷➼



�✜Ï✉ÿ✁�✄✂✂✁✺Ö ✍ ☎❪Ñ✔Õ✵ÿ✁�✜Ó ✂✎✱ �✔Ô ✡➻Õ ✸➴Ó➇Ô✺× ✂❈✱✟✱❋Ô❲Ó
➄✺➅➣➆➽➈➟➹➲➋✷➏➑➓→➆❻➨♣➠❧➍➣➋✷➈➐➏➑➌➐➆❼➒❂➋✷➈❡➾✎➋✒➌✭➈→➆❼➨❍➠ ✃ ➨♣➩✜➓→➅➇➋✫➹➣➜✎➄ú➉➣➌➐➨✲↕
➏➑➋♥➈→➈→➨♣➌✙➓→➅➇➊✲➓❘➉❂➋✒➌→➩➺➨♣➌➐➞➟➈①➊✲➧❻➧➭➨✲➩✍➓→➅➇➋➴➨♣➉❂➋✒➌✭➊❬➓➐➆❼➨❍➠➇➈✙➳✚➆❼➓→➅➇➆❼➠
➓→➅➇➋❣➍➣➨✲➓➻➓➐➋✷➍➴➒☎➨❯øs➨♣➩ ✓✢➆❼➸❍➯➣➌→➋ ➬ ➼✑➄✺➅➇➋➟➹➣➜✎➄✂➉➣➌➐➨➎➏➑➋✷➈➐➈→➨♣➌✔➆➽➈
➆❻➞❡➉➇➧❼➋✷➞❡➋✷➠❋➓→➋✷➍❈➯➇➈→➆❻➠➣➸✫➊✲➠➪➜✔➏➑➓→➋✒➧❑➜ ➬♥✃♣➱♣➮☎✄ ✢✟✓✢➝✝✆➶➜ ➊✲➠➇➍
➊✲➠r➜✔➏③➓➐➋✒➧✎➜ ➬ ý ✃ à✲➜ ✓✤➝✞✆➶➜✳➼❂➄✺➅➇➋❣➹➎➜✎➄ ➆➽➈➶➊➟➉❂➋✒➌➐➆❼➉➣➅➇➋✒➌✭➊✲➧
➉➣➌➐➨➎➏➑➋✷➈➐➈→➨♣➌❣➓→➅☎➊❬➓①➨❍➉☎➋✷➌➐➊✲➓→➋✷➈❣➆❻➠❪➉➇➊♣➌➐➊♣➧❼➧❻➋✒➧✜➳✚➆❼➓→➅④➓➐➅➣➋➴➦➶➹➎➝
➓→➅➲➯➇➈❑➌➐➋✒➧❻➋✷➊♣➈→➆❻➠➣➸✍➆❐➓❑➓→➨✾➉☎➋✷➌➻➩➺➨❍➌→➞✽➉➣➌➐➋✒➉➣➌➐➨➎➏➑➋✷➈➐➈→➆❼➠➣➸✑➊♣➠➇➍✙➍➣➊✲➓➐➊
➞❣➨❬❮♣➋✷➞❡➋✷➠❋➓✺➨❍➉☎➋✷➌➐➊✲➓→➆❻➨♣➠➇➈✷➼
➄✺➅➣➆➽➈✳➾✎➋✷➌➐➈→➆❻➨♣➠➪➨✲➩✺➓➐➅➣➋❘➹➎➜✎➄ß➉➇➌→➨➎➏➑➋♥➈→➈→➨♣➌✳➆❻➈✾➈➻➆❻➸♣➠➣➆✑✏☎➏✷➊✲➠❋➓→➧❻➫
➍➎➆❼ù❂➋✷➌→➋✷➠❋➓❈➓➐➨☞➓→➅➣➋④➾✎➋✒➌✭➈→➆❼➨❍➠ ➬ ➍➎➋✷➈→➆❼➸❍➠ÜÛ ➱ Þ①➊❍➈r➆❼➓➘➨❬❮♣➋✷➌➻↕
➏➑➨❍➞❣➋✷➈❑➓→➅➣➋✍➈➻➓➐➊♣➸♣➋❴➓➥➳❑➨❣➈➻➯➇➞❡➞❣➆❻➠➣➸❣➒☎➨♣➓➻➓➐➧❼➋✷➠➣➋✷➏✭➵①➊♣➠➇➍❤➆❐➓✚➠➣➨
➧❻➨♣➠➣➸❍➋✒➌✳➯☎➈➻➋♥➈❡➊➴➧❼➨➎➏✷➊✲➧✮➞❡➋✷➞❣➨♣➌➐➫♣➼❶➄✺➅➣➋✧➹➣➜✎➄ ➅➇➊♣➈❡➊♣➏✷➏➑➋♥➈→➈
➓→➨r➓→➅➇➋❘➳✮➋✒➆❻➸♣➅❋➓✭➈✳➞❣➋✒➞❣➨❍➌→➫❈➓→➅☎➊❬➓✙➏➑➨❍➠❍➓✭➊✲➆❻➠➇➈✳➓→➅➣➋✫➏➑➨❍➌→➌➐➋✒➧➽➊❬↕
➓→➆❻➨♣➠❣➞➟➊❬➓➐➌→➆➽➏➑➋♥➈✎➊✲➠➇➍✾➓➐➅➣➋✜➒➣➯➎ù✼➋✒➌✪➞❡➋✷➞❣➨♣➌➐➫✍➓→➅➇➊✲➓✪➅➣➨❍➧❻➍➣➈✢➓➐➅➣➋
➏➑➨❍➠❋➓→➌➐➨♣➧➇➆❻➠➎➩➺➨❍➌→➞➟➊❬➓➐➆❼➨❍➠➔➡❍➓→➯➣➉➣➧❻➋✔➉❂➨♣➆❻➠❋➓→➋✷➌➐➈✷➡➎➈➻➯➣➞❣➞❣➋✷➍✙❮❯➊♣➧❼➯➇➋✷➈
➊✲➠☎➍❧➌➐➋✷➏✷➊✲➧❻➧❼➋♥➍✹➉☎➊❬➓➻➓➐➋✒➌➐➠➇➈✷➼❛➄✺➅➣➋✫➒➣➧❻➨➲➏✭➵✕➍➎➆➽➊✲➸♣➌✭➊✲➞✆➨♣➩❴➓➐➅➣➋
➹➎➜✎➄ ➉➣➌➐➨➲➏✒➋✷➈➐➈➻➨❍➌✺➆❻➈✚➈→➅➣➨❬➳✚➠❘➆❼➠ ✓✢➆❼➸❍➯➣➌➐➋➶á➇➼
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✈ ❢ ① ❡❃❇✓✒✕✔❈❇ ✈❈q ❥✣❥❧❞✖✔❈❡
➄✺➅➣➋✑➹➎➜✎➄❪➅☎➊♣➈✺➈➻➆❼ø➲➓→➋✷➋✒➠ ➬ Ý❬↕➛➒➣➆❼➓❑➌➐➋✒➸❍➆❻➈➻➓→➋✷➌➐➈➭â♦➏✒➨♣➯➣➠❋➓→➋✷➌➐➈✭ã❲➩➺➨♣➌
➈→➯➣➞❣➞❡➆❻➠➣➸☎➼❆➄✺➅➣➋s➏➑➨❍➯➣➠❋➓→➋✷➌➐➈❣➨❍➉☎➋✷➌➐➊✲➓→➋✧➆❼➠④➉➇➊♣➌➐➊♣➧❼➧❻➋✒➧❨➡❑➓→➅➲➯➇➈
➊✲➧❻➧❻➨❬➳✚➆❼➠➣➸s➈→➆❼ø❋➓➐➋✒➋✷➠➘➒➣➆❼➓➐➈✾➨✲➩✚➓→➅➇➋①➒➣➆❻➠➇➊✲➌➐➫❈➞❣➊✲➓→➌➐➆❻➏✒➋✷➈✑➓→➨➴➒❂➋
➈→➯➣➞❣➞❡➋♥➍❈➆❼➠❶➨♣➠➇➋❣➏✒➧❼➨➎➏✭➵➴➏✒➫➎➏➑➧❻➋♣➼➟➄✺➅➣➋✙➈➻➓➐➊✲➸❍➋✾➨❍➠➣➋❣➒➣➆❻➠➇➊✲➌➐➫
➞➟➊❬➓➐➌→➆❼ø➴➆➽➈✍➈➥➓➐➨♣➌➐➋✷➍❈➊♣➈➶➈➻➆❼ø➲➓→➋✷➋✒➠❶➒➣➆❼➓✑➳❑➨❍➌➐➍➣➈✷➡➔➊♣➈✍➈→➅➣➨❬➳✚➠r➆❼➠
✓✢➆❼➸❍➯➣➌➐➋✜ý✍➳✚➅➣➋✒➌➐➋✜➋♥➊♣➏✭➅✙➏➑➨❍➧❼➯➇➞❡➠➟➆➽➈ ➬ Ý➶➒➣➆❼➓➐➈❑➳✚➆❻➍➎➋❍➡❋➈→➨➶➓→➅☎➊❬➓
➓→➅➇➋❶➍➇➊❬➓➐➊❧➏✒➊♣➠❆➒❂➋❶➊❍➏✒➏✒➋✷➈➐➈➻➋♥➍❪➆❼➠❆➓→➅➣➋❈➩➺➨❍➌→➞➟➊❬➓✧➌➐➋✷å❋➯➣➆❻➌→➋♥➍
➒➲➫✧➓→➅➣➋ ➬ Ý❤➈➻➯➇➞❡➞❣➆❻➠➣➸✧➏➑➨♣➯➇➠❍➓➐➋✒➌✭➈✒➼✑➄✺➅➇➋❣➹➎➜✎➄✂➯➇➈➻➋♥➈❴➓→➯➣➉➣➧❻➋
➉❂➨♣➆❻➠❍➓➐➋✒➌✭➈✮➸♣➋✒➠➇➋✒➌✭➊❬➓→➋♥➍✙➒➲➫➟➓➐➅➣➋✑➦➭➹➣➝✤➡➲➩➺➌→➨❍➞ ➓→➅➣➋✍➆❻➠➣➉➣➯➣➓✜➆❼➞❡↕
➊✲➸❍➋♣➡❯➓➐➨➶➏✷➊✲➧➽➏➑➯➣➧➽➊❬➓➐➋✺➳✚➅➣➆❻➏✭➅❡➧❻➆❼➠➣➋♥➈✤➨✲➩☎➓→➅➣➋✜➈➻➓➐➊♣➸♣➋✮➨♣➠➣➋✺➞➟➊❬➓➐➌→➆❼ø
➌➐➋✷å❋➯➣➆❻➌→➋✧➈➻➯➇➞❡➞❣➆❻➠➣➸➇➼❪➄♠➨❈➏✷➊✲➧➽➏➑➯➣➧➽➊❬➓➐➋❘➓→➅➣➋✧➋➑ø➣➊❍➏③➓✙➊♣➍➣➍➣➌→➋♥➈→➈
➨✲➩✺➓➐➅➣➋✙➳✮➋✒➆❻➸♣➅❋➓➐➈✾➊✲➠❶➨✲ù✉➈➻➋✒➓✳➆➽➈✑➉➣➌➐➨❬❮➲➆❻➍➎➋♥➍❈➆❼➠❶➓➐➅➣➋❤➏✒➨♣➠❋➓→➌➐➨♣➧
➍➣➊✲➓➐➊➣➼ ✒❪➅➣➋✷➠➴➓➐➅➣➋✾➓→➯➣➉➣➧❻➋❣➉☎➨❍➆❼➠❋➓➐➋✒➌➭❮❯➊♣➧❼➯➇➋✷➈➶➊✲➌➐➋✾➊❍➍➣➍➎➋✷➍s➓→➨
➓→➅➇➋❑➨♣ù✼➈→➋➑➓♠➓→➅➣➋✺➏➑➨❍➌→➌➐➋✷➏➑➓♠➏➑➨❍➧❼➯➣➞❣➠❡➊✲➠➇➍✍➧❻➆❻➠➣➋❑➨♣➩➣➳❑➋✷➆❼➸❍➅❋➓➐➈✢➏✒➊✲➠
➒❂➋➶➊❍➏✒➏✒➋✷➈➐➈➻➋♥➍✉➼ ✒❪➅➇➋✒➠❘➓→➅➣➋✑➹➎➜✎➄ ➈➻➯➇➞❣➈✮➓➐➅➣➋➶➠➣➋➑ø➲➓✜➏➑➨❍➧❼➯➇➞❡➠
➨✲➩✺➓➐➅➣➋✙➞➟➊❬➓➐➌→➆❼ø❈➆❼➓✾➊❍➍➣➍➣➈✍➓➐➅➣➋✙➧❻➋✒➠➣➸♣➓→➅➪➨♣➩✮➓➐➅➣➋①➏✒➨♣➧❻➯➣➞❣➠➪➆❼➠
➓→➅➇➋✍➞❣➊✲➓→➌➐➆❐ø❤➓→➨❣➓➐➅➣➋✍➨♣➌➐➆❼➸❍➆❼➠☎➊✲➧✉➨✲ù✉➈→➋➑➓✷➡➣➓→➅➣➆➽➈✚➌➐➋✷➈→➯➣➧❐➓✭➈✚➆❻➠❤➓➐➅➣➋
➠➣➋✷➳❛➨✲ù✉➈➻➋✒➓✪➩➺➨❍➌✪➓➐➅➣➋❴➠➇➋➑ø➲➓✺➏✒➨♣➧❻➯➣➞❣➠➔➼✎➜✜➠❤➋➑ø➣➊✲➞❣➉➣➧❻➋✔➨♣➩✉➓→➅➣➆➽➈
➆➽➈❲➈➻➅➇➨❬➳✚➠❡➆❻➠ ✓✢➆❼➸❍➯➣➌→➋✚ý☎➡✲➳✚➅➣➋✷➌→➋✺➓➐➅➣➋✜➧❻➆❼➠➣➋♥➈ ➬ ➡❍Ý➣➡ ➱ ➋✒➓➐➏♣➼✤➊♣➌→➋
➓→➅➇➋❘➧❻➆❻➠➣➋✷➈❡➓➐➨r➒❂➋✫➈➻➯➣➞❣➞❣➋✷➍❧➌➐➋✒➧➽➊❬➓→➆❻❮♣➋❤➓→➨r➓→➅➇➋❘➨♣ù✼➈→➋➑➓♥➡✪➋✷➸➇➼

➓➐➅➣➋ ✏➇➌✭➈➥➓✜➈→➋➑➓✚➨✲➩✢➳❑➋✷➆❼➸❍➅❍➓✭➈❑➓→➨❡➒☎➋✑➈→➯➣➞❣➞❣➋✷➍❤➆❻➈✚➊✲➓✮➧❻➨➎➏✒➊❬➓➐➆❼➨❍➠
➮ ø ✃✲➮♣➮➇➬ â ➓→➅➇➋r➨♣ù✼➈→➋➑➓✘✗ ➬ ã③➡✚➓➐➅➣➋❈➠➣➋➑ø➲➓❤➳✮➋✒➆❻➸♣➅❋➓✭➈①➊✲➌➐➋➴➊✲➓
➮ ø ✃✲➮♣➮ Ý➣➡✉➋✒➓➐➏✲➼✙➜✮➓✍➓➐➅➣➋➟➋✒➠☎➍r➨♣➩❑➓➐➅➣➋✙➏➑➨❍➧❼➯➇➞❡➠r➓→➅➇➋✙➧❼➋✷➠➣➸✲➓➐➅
➨♣➩✼➓→➅➣➋➭➏➑➨♣➧❻➯➣➞❣➠✙➆➽➈✪➊❍➍➣➍➎➋✷➍❡➓➐➨✑➓➐➅➣➋✜➨✲ù✉➈→➋➑➓✷➡❋➆❻➠➟➓→➅➣➆➽➈✮➏✒➊♣➈→➋✜➢➪➡
➓➐➨①➸❍➆❼❮❍➋✍➓→➅➣➋❡➠➣➋✷➳✂➈➥➓✭➊✲➌→➓❴➧❻➨➲➏✷➊❬➓➐➆❼➨❍➠➔➼ ✒❪➅➣➋✷➠s➓➐➅➣➋✾➌➐➋✷å❋➯➣➆❻➌➐➋✷➍
➳✮➋✒➆❻➸♣➅❋➓✭➈✺➆❼➠❘➓→➅➇➋✑➳❑➋✷➆❼➸❍➅❋➓➐➈✺➞❣➋✒➞❣➨♣➌➐➫✙➅➇➊❯❮❍➋❴➒❂➋✒➋✷➠s➊♣➏✷➏➑➋✷➈➐➈→➋✷➍
➓➐➅➣➋➴➈→➯➣➞❣➞❣➆❼➠➣➸❧➏➑➨♣➯➇➠❍➓➐➋✒➌✭➈➟➊✲➌➐➋s➏➑➧❻➨➎➏✭➵♣➋✷➍➔➼ ➄✺➅➣➆➽➈➟➅➇➊❍➈❣➓→➅➣➋
➋✒ù❂➋♥➏③➓❣➨✲➩✜➆❻➠➇➏➑➌➐➋✒➞❣➋✷➠❍➓➐➆❼➠➇➸s➓→➅➇➨❍➈→➋❤➏➑➨❍➯➣➠❋➓→➋✷➌➐➈✳➳✚➅➣➨❍➈→➋①➆❻➠➣➉➣➯➎➓
➆➽➈➟➊✲➠❪➊❍➏③➓→➆❻❮♣➋✧➳✮➋✒➆❻➸♣➅❋➓✷➼ ✒❪➅➣➋✷➠❪➊✲➧❻➧✺➓→➅➣➋s➊❍➏③➓→➆❻❮♣➋✧➧❻➆❼➠➇➋✷➈❣➆❻➠
➊➴➏➑➨♣➧❻➯➣➞❣➠➪➅➇➊❯❮❍➋❡➒❂➋✒➋✷➠✹➈→➯➣➞❣➞❡➋♥➍❈➓→➅➣➋❤➈➻➆❼ø➲➓→➋✒➋✷➠➘➈➻➯➇➞❡➞❣➋♥➍
❮❬➊♣➧❼➯➣➋♥➈✚➊✲➌➐➋✍➈➥➓➐➨♣➌➐➋✷➍❤➆❼➠❤➓→➅➣➋✍➒➇➯➎ù❂➋✷➌✜➞❣➋✒➞❣➨♣➌➐➫♣➼
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TUPLE POINTERS

1

X-1

REL. ADDRESS M-1 REL.ADDRESS  P-1

REL. ADDRESS M

8

COLUMN 2COLUMN 1COLUMN 0

6

REL. ADDRESS N-1

REL. ADDRESS M+3

REL. ADDRESS M+2
REL. ADDRESS M+1

BASE OFFSET

REL. ADDRESS M+4

REL. ADDRESS M+9

REL. ADDRESS M+8

REL. ADDRESS M+7

REL. ADDRESS M+6

REL. ADDRESS M+5

REL. ADDRESS 2

REL. ADDRESS 1

REL. ADDRESS 0

REL.ADDRESS N+9

REL. ADDRESS 3

REL. ADDRESS 8

REL. ADDRESS 6

REL. ADDRESS 5

REL. ADDRESS 4

REL.ADDRESS N+8

REL.ADDRESS N+1

REL. ADDRESS N
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REL.ADDRESS N+5
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✈ ❢ ① ❡t❇✓✒✧✔✎❇■❄ ❅✔♠❙❇✳❣❚❅❈◆☛★ ❖❈❞✩✔✎❡
✒❪➅➇➋✒➠➴➊♣➧❼➧➁➓→➅➣➋❡➈➻➯➣➞❣➞❣➋✷➍s❮❯➊♣➧❼➯➇➋✷➈✜➅☎➊❯❮♣➋✍➒❂➋✒➋✒➠➴➳✚➌→➆❼➓➻➓➐➋✒➠✫➓➐➨
➓➐➅➣➋➭➒➣➯➎ù✼➋✒➌✚➞❣➋✒➞❣➨♣➌➐➫♣➡✳✢✉↕➛➞➟➊❬ø❣➓→➅➇➌→➋♥➈➻➅➣➨❍➧❻➍➣➆❼➠➣➸❘â◆➹➲➋♥➏③➓➐➆❼➨❍➠ ✃ ã
➆➽➈✍➊✲➉➇➉➣➧❼➆❻➋✷➍r➓➐➨✧➓→➅➣➋✷➞❘➼✙➄✺➅➇➋➟➅➇➊✲➌✭➍➎➳✺➊✲➌➐➋✳➯➇➈→➋✷➍r➩➺➨♣➌➶➓➐➅➣➆➽➈✍➆❻➈
➈→➅➣➨❬➳✚➠❘➆❼➠ ✓✢➆❻➸♣➯➣➌➐➋✑à➎➼
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STAGE ONE

STATE

MACHINE

CONTROLLER

THRESHOLDING

SUMMED VALUES

CLASS COUNT

CLASS SIZE

EQUALITY

16 BIT

16 BIT

COMPARATOR

COMPARATOR

STORE

STORE

MAGNITUDE

CURRENT
THRESHOLD

16 BIT

EQUALITY

COMPARATOR

VALUE

➄✺➅➇➌→➋♥➈➻➅➣➨❍➧❻➍➣➆❼➠➣➸①➒☎➋✷➸♣➆❻➠➇➈✔➒➲➫❘➆❼➠☎➈➻➉❂➋✷➏➑➓→➆❻➠➣➸❤➊♣➧❼➧♠➓→➅➣➋❡➈➻➯➇➞❡➞❣➋♥➍
❮❬➊♣➧❼➯➣➋♥➈❴➓→➨ ✏➇➠➇➍r➓→➅➇➋❡➞➟➊✲ø➲➆❻➞✳➯➇➞✵❮❯➊♣➧❼➯➇➋❣➈➻➓→➨❍➌→➋♥➍✉➡✼➓→➅➇➆❻➈✍➒❂➋➑↕
➏✒➨♣➞❣➋✷➈✹➓→➅➇➋☞➏✒➯➣➌→➌➐➋✒➠❋➓❧➓→➅➣➌➐➋✷➈→➅➣➨♣➧➽➍ ❮❬➊✲➧❻➯➣➋❍➼ ➜✔➧❼➧✫➨♣➩✫➓→➅➣➋
➈→➯➣➞❣➞❣➋✷➍r❮❬➊✲➧❻➯➣➋✷➈➭➊✲➌➐➋✳➓➐➅➣➋✒➠❈➏✭➅➣➋✷➏✭➵❍➋✷➍✉➡✼➳✚➅➣➋✷➠r➊❘➈➻➯➇➞❡➞❣➋♥➍
❮❬➊♣➧❼➯➣➋➪➋♥å❋➯➇➊✲➧➽➈❘➓→➅➣➋➘➏✒➯➣➌➐➌→➋✷➠❍➓✧➓➐➅➣➌→➋♥➈➻➅➇➨♣➧➽➍❆❮❬➊✲➧❻➯➣➋❶➓➐➅➣➆❻➈s➆❼➠➎↕
➍➣➆❻➏✷➊❬➓→➋♥➈➭➓→➅➇➊✲➓✍➓→➅➣➋❤➏➑➨♣➌➐➌➐➋✷➈→➉☎➨❍➠➇➍➎➆❻➠➣➸❤➏✒➧❻➊❍➈→➈➶➒➣➆❼➓✾➈→➅➣➨♣➯➇➧❻➍r➒☎➋
➈➻➓→➨❍➌→➋♥➍❈➩➺➨♣➌❡➯➇➈→➋①➒➲➫➴➓➐➅➣➋✧➈➥➓✭➊✲➸♣➋✙➓➥➳❑➨➴➈→➯➣➞❣➞❣➆❼➠➇➸r➏➑➨❍➠❋➓→➌➐➨♣➧❼↕
➧❻➋✒➌♥➼✕➤➛➩➭➆❻➠➇➈→➯✳✲✙➏➑➆❻➋✒➠❋➓①➏➑➧➽➊♣➈➐➈❡➒➣➆❐➓✭➈❣➳❑➋✷➌→➋❘➩➺➨❍➯➣➠➇➍✕➊❬➩ ➓→➋✷➌❣➓→➅➣➋
✏☎➌➐➈➻➓❲➓→➅➇➌→➋♥➈➻➅➣➨❍➧❻➍➣➆❼➠➣➸✍➆❼➓→➋✷➌➐➊✲➓→➆❻➨♣➠❡➓→➅➇➋✒➠❣➓→➅➇➋✔➨♣➉❂➋✒➌✭➊❬➓➐➆❼➨❍➠❣➆❻➈✎➌➐➋➑↕
➉❂➋✷➊✲➓→➋♥➍➪➒➲➫ ✏➇➠☎➍➎➆❼➠➇➸s➓→➅➇➋①➠➣➋✒ø❋➓❡➅➣➆❻➸♣➅➣➋♥➈➥➓❣➈➻➯➣➞❣➞❣➋✷➍➘❮❯➊♣➧❼➯➇➋
➊♣➠➇➍✫➯➇➈→➆❻➠➣➸✙➓➐➅➣➆❻➈➶➊❍➈✚➓→➅➇➋✾➠➣➋✷➳ ➓→➅➣➌➐➋✷➈→➅➣➨❍➧❻➍✫❮❬➊♣➧❼➯➣➋❍➼❴➄✺➅➣➆➽➈➭➆❻➈
➌➐➋✒➉❂➋✷➊✲➓→➋♥➍①➯➣➠❋➓➐➆❼➧➁➊♣➧❼➧❈✢❈➏✒➧❻➊❍➈→➈✺➒➇➆❐➓✭➈✚➅➇➊❯❮♣➋➭➒❂➋✒➋✒➠✧➌➐➋✷➏✒➨❬❮♣➋✒➌➐➋✷➍➔➼



➤❒➠✂➾✎➋✷➌➐➈→➆❼➨❍➠ ➬ ➨✲➩➟➓➐➅➣➋✕➹➎➜✎➄ô➊♣➧❼➧✾➓→➅➣➋❧➏➑➧➽➊♣➈➐➈s➒➣➆❼➓➐➈r➳❑➋✷➌→➋
✏➇➌✭➈➥➓➭➈→➊❯❮❍➋✷➍✉➡➇➓→➅➣➋✷➠➴➍➎➯➣➌➐➆❼➠➇➸①➈➥➓✭➊✲➸❍➋✍➓➥➳❑➨✙➈→➯➣➞❣➞❣➆❼➠➇➸❤➊✲➧❻➧➔➓➐➅➣➋
➏➑➧➽➊♣➈➐➈❴➒➣➆❐➓✭➈➭➳❑➋✷➌→➋✾➋➑ø➣➊✲➞❣➆❻➠➣➋✷➍s➓→➨❤➍➣➋➑➓→➋✷➌→➞❣➆❻➠➣➋✾➓→➅➣➋❣➳✮➋✒➆❻➸♣➅❋➓➐➈
➓→➨r➈➻➯➣➞✧➼✫➄✺➅➣➆➽➈✑➳✺➊♣➈➶➓➐➅➣➋✙➒❂➨✲➓→➓→➧❻➋✒➠➣➋♥➏✭➵❈➍➎➆➽➈➐➏➑➯➇➈➐➈➻➋♥➍❶➆❼➠❶➓➐➅➣➋
➆❻➠❍➓➐➌→➨➎➍➎➯☎➏③➓→➆❻➨♣➠➁➼①➤❒➠➪➸♣➋✷➠➣➋✒➌✭➊✲➧❨➡✎✢❪➆➽➈✑➏✭➅➣➨❋➈➻➋✷➠➴➓➐➨s➒❂➋➟➧❼➨❍➸✁�✄✂
➨✲➩✔➓→➅➣➋✧➏➑➧➽➊♣➈➐➈✾➈→➆✛✚✒➋rÛ ➬♣➬ Þ❨➡❲➳✚➅➇➆❻➏✭➅❧➞❡➋♥➊✲➠➇➈✳➓→➅☎➊❬➓❣➌→➋✷➧❻➊✲➓→➆❻❮♣➋✒➧❻➫
➩➺➋✒➳④➒➣➆❼➓➐➈❑➊✲➌➐➋✚➈➻➋✒➓❑➊✲➠➇➍❡➞❣➨❍➈➻➓✪➨♣➩☎➓➐➅➣➋✔➏➑➧➽➊♣➈➐➈✎➒➣➆❼➓➐➈✪➋➑ø➣➊✲➞❣➆❻➠➣➋✷➍
➳✚➆❻➧❼➧❲➒❂➋✤✚✒➋✷➌→➨☎➼❣➄♠➨❘➓➐➊♣➵♣➋❣➊♣➍➎❮❬➊✲➠❋➓✭➊✲➸♣➋❡➨✲➩❑➓→➅➣➆➽➈✷➡➁➾✎➋✒➌✭➈→➆❼➨❍➠ ✃
➨✲➩❑➓→➅➣➋✙➹➎➜✎➄✽➈➻➓→➨♣➌➐➋✷➈❴➓➐➅➣➋❣➌→➋✷➧❻➊✲➓→➆❻❮♣➋❣➊♣➍➣➍➎➌➐➋✷➈➐➈➭➨✲➩❑➓→➅➣➋✙➏✒➧❻➊❍➈→➈
➒➣➆❼➓✪➆❻➠➇➈➥➓➐➋✷➊❍➍✾➨♣➩☎➓➐➅➣➋✔➏✒➧❻➊❍➈→➈✤➒➣➆❼➓➐➈✎➓→➅➣➋✷➞❣➈→➋✒➧❻❮♣➋♥➈✒➡❋➊♣➈✎➉➇➌→➨❍➉☎➨❋➈➻➋♥➍
➆❻➠❧Û✆☎♥Þ➛➼✳➄✺➅➣➆➽➈❴➆➽➈➶➈➻➅➇➨❬➳✚➠s➆❼➠ ✓✢➆❼➸❍➯➣➌➐➋✾Ý❤➳✚➅➣➋✒➌➐➋✑➓➐➅➣➋❣❮❯➊♣➧❼➯➇➋✷➈
➮ ➡➲á➣➡✞✝✑➋✒➓➐➏♣➼✤➊♣➌→➋❴➈➥➓➐➨♣➌➐➋✷➍➟➆❻➠➟➓→➅➇➋✔➒➣➯➎ù✼➋✒➌✺➞❣➋✒➞❣➨❍➌→➫❡➆❼➠☎➈➥➓➐➋✷➊♣➍
➨✲➩✢➓→➅➇➋✍➋✒➠❋➓→➆❻➌→➋✍➏✒➧❻➊❍➈→➈✮➉➇➊✲➓➻➓→➋✷➌→➠➁➼

�✂✁☎✄✝✆✠✟❚✠ ❲ ✘ ✗✑✢✣✢ ☞ ✁ ❛✎✑✎✓✪✘ ✗❍❛ ✁ ✡ ✓ ☛✍❭✝❭✝❫ ✓✤✢✣✢ ✡◗❛ ❬✡❫❵✗✙✄✡✓
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0
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7
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1

0
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NUMBER
VALUE

SUMMED CLASS BIT

ADDRESS

THRESHOLDED

VALUE

9

54

23

54

9

12

8

5

5

54

1

0

1

0

0

0

1

0

0

0

✈ ❢ ① ❡❃❇ ❄☞☛❆◆ ✈❈q ❥✣❥❧❞✖✔✎❡ ① ✔✎❖✲❄❆❅✎♠❙❇✳❣❚❅❈◆ ★✥❖❈❞✖✔❈❡
➄✺➅➣➋✫➒➇➊❍➈➻➆➽➏✧➅➇➊♣➌➐➍➎➳✺➊✲➌➐➋❤➩➺➨♣➌①➈➻➓➐➊♣➸♣➋❘➓➥➳❑➨➪➆➽➈❣➓➐➅➣➋➴➈➐➊✲➞❣➋✫➊♣➈
➓→➅☎➊❬➓❤➯☎➈➻➋♥➍④➩➺➨♣➌❤➓→➅➣➋❶➈➻➓➐➊✲➸❍➋s➨♣➠➇➋➴➈➻➯➇➞❡➞❣➆❻➠➣➸➇➼ß➄✺➅➣➋r➨♣➠➣➧❻➫
➈→➆❼➸❍➠➣➆ ✏❂➏✒➊✲➠❋➓➴➍➎➆❼ù✼➋✒➌➐➋✒➠➇➏✒➋➪➒☎➋✒➓➥➳❑➋✷➋✒➠☞➓→➅➣➋➘➓➥➳❑➨❪➨❍➉☎➋✷➌➐➊✲➓→➆❻➨♣➠➇➈
➆➽➈✑➓➐➅➇➊❬➓✾➓→➅➣➋✧➈➻➯➇➞❡➞❣➋♥➍➪❮❬➊✲➧❻➯➣➋✷➈❡➊✲➌➐➋✙➠➣➨♣➓✾➳✚➌➐➆❐➓→➓→➋✒➠➘➓→➨s➓➐➅➣➋
➒➣➯➎ù✼➋✒➌❴➞❣➋✒➞❣➨♣➌➐➫✙➯➣➠➣➧❻➋✷➈➐➈✚➓➐➅➣➋✑➯➇➈→➋✒➌✜➈→➉❂➋✷➏➑➆✑✏☎➏✷➊✲➧❻➧❼➫❤➌→➋♥å❍➯➇➋✷➈➻➓➐➈
➆❼➓✷➼

✌ ❁✥❂❃❁ ✈ ❏ ❄ ❑ ❇✟♠✠✍❴◆t♠✯❥ ① ✔✏✎ ❇✒✑✔✓ ① ★ q❈① ❢❚❞ ◆☛✔

➄✺➅➣➋➭➓→➆❻➞❣➆❼➠➇➸➟➋✒❮❬➊✲➧❻➯➇➊❬➓➐➆❼➨❍➠①➅➇➊❍➈✺➒☎➋✷➋✒➠❘➉☎➋✷➌➻➩➺➨❍➌→➞❣➋♥➍①➒➲➫①➊♣➠➇➊❬↕
➧❻➫➲➈→➆❻➠➣➸✑➓➐➅➣➋➭➈➻➓➐➊✲➓→➋❴➞❣➊❍➏✭➅➣➆❻➠➣➋✔➒❂➋✒➅➇➊❯❮➲➆❻➨♣➯➣➌❑➓→➨❡➍➎➋✒➌➐➆❻❮♣➋❴➚❑å❋➯➇➊❬↕
➓→➆❻➨♣➠ ➬ ➳✚➅➣➆➽➏✭➅➪➏✒➊♣➠❈➒❂➋➟➯➇➈→➋✷➍r➓→➨s➍➣➋➑➓→➋✷➌→➞❣➆❻➠➣➋➟➓➐➅➣➋➟➋➑ø➎➋✷➏✒➯➎↕
➓→➆❻➨♣➠❆➓→➆❻➞❣➋➴➩➺➨❍➌❘➊♣➠❋➫④➆❻➠➣➉➣➯➎➓s➍➣➊✲➓➐➊✹➯➇➈➻➆❻➠➣➸❧➓→➅➣➋r➩➺➨♣➧❻➧❻➨❬➳✚➆❼➠➣➸
❮❬➊✲➌➐➆❻➊♣➒➣➧❻➋✷➈✻✺
✕ ↕ ↔❑➧❻➊❍➈→➈✺➈→➆✜✚✷➋
✖ ↕ ➹❋➓➐➊♣➸♣➋ ➬ ➆❼➠➣➉➇➯➎➓✜➆❼➞➟➊♣➸♣➋✍➈➻➆✛✚✒➋
✗ ↕ ➹❋➓➐➊♣➸♣➋ ➬ ➓→➯➣➉➣➧❻➋✑➈→➆✜✚✷➋
✘ ↕ ➙✜➯➣➞✾➒☎➋✷➌✮➨♣➩➁➆❼➓→➋✒➌✭➊❬➓➐➆❼➨❍➠➇➈❑➌→➋♥å❍➯➇➆❼➌➐➋✷➍✙➓→➨ ✏➇➠➇➍①➊♣➧❼➧ ✢

➒➣➆❐➓✭➈✺➨✲➩✢➓→➅➣➋✑➏✒➧❻➊❍➈→➈✺➉☎➊❬➓➻➓➐➋✒➌➐➠
✙ ↕ ⑤✜➨❬➳P➨✲➩ ➓→➋✷➠ ➊ú➈→➯➣➞❣➞❡➋♥➍ö❮❬➊✲➧❻➯➣➋✂➋✷å❋➯➇➊♣➧❻➈❪➓→➅➣➋

➈➥➓➐➨♣➌➐➋✷➍➟➓➐➅➣➌➐➋✷➈→➅➣➨♣➧➽➍①❮❬➊♣➧❼➯➣➋✍➉❂➋✒➌✚➆❼➓→➋✷➌➐➊✲➓→➆❻➨♣➠
✚ ↕ ➹❋➓➐➊♣➸♣➋ ✃ ➆❼➠➣➉➇➯➎➓✜➆❼➞➟➊♣➸♣➋✍➈➻➆✛✚✒➋
✛ ↕ ➹❋➓➐➊♣➸♣➋ ✃ ➓→➯➣➉➣➧❻➋✑➈→➆✜✚✷➋
✜ ↕ ➙✜➯➣➞✾➒☎➋✷➌r➨♣➩①➒➣➆❼➓➐➈❶➈➻➋✒➓❈➆❻➠✂➓➐➅➣➋④➏➑➧➽➊♣➈➐➈s➉➇➊✲➓➻➓→➋✷➌→➠

â➺➯➇➈→➯➇➊✲➧❻➧❻➫ ✜ ✦s✢♠ã

✌ ❁✣✢✔❁ ✈ ❏ ❄ ❑ ♠❙◆✤✎ ❇✳❣❚❣✻◆t♠▲❉ ◆❃❥✦✥ ① ♠❙❞ ❣❚◆☛✔
✧❴➈➻➆❻➠➣➸❡➚✪å❋➯➇➊❬➓➐➆❼➨❍➠ ➬ ➓→➅➇➋❴➠➣➋✷➳❆➹➎➜✎➄④➳✺➊♣➈✪➏✒➨♣➞❣➉➇➊♣➌→➋♥➍❣➳✚➆❐➓➐➅
➾✎➋✷➌➐➈→➆❻➨♣➠ ➬ ➓→➨❧➉➣➌➐➨➲➍➣➯➇➏➑➋✫➓➐➅➣➋s➸❍➌➐➊♣➉➣➅④➨✲➩ ✓✢➆❼➸❍➯➣➌➐➋★☎➲➼✂➄♠➨
➉➇➌→➨➎➍➎➯➇➏✒➋➴➓➐➅➣➋❈➸♣➌✭➊✲➉➣➅❆➊➘➓→➯➣➉➇➧❼➋➪➈→➆✜✚✷➋➴➨✲➩✳➩➺➨♣➯➣➌✧➳✺➊♣➈❤➯➇➈➻➋♥➍
â◆➊➟➓➥➫➲➉➣➆➽➏✒➊♣➧✢➈→➆✜✚✷➋✳➯➇➈→➋✷➍s➆❼➠s➞➟➊♣➠❋➫✫➊♣➉➣➉➣➧❻➆❻➏✷➊❬➓→➆❻➨♣➠☎➈✶Û ✝❬Þ➺ã③➡❂➓→➅➣➋
➠➲➯➣➞✾➒☎➋✷➌❤➨♣➩✑➆❐➓➐➋✒➌✭➊❬➓➐➆❼➨❍➠➇➈①➳✺➊♣➈①➨♣➠➣➋❍➼✽➄✺➅➇➋r➸❍➌➐➊♣➉➣➅❛➈➻➅➇➨❬➳✜➈
➓➐➅➣➋➴➈→➉☎➋✷➋✷➍✕➨✲➩✍➨❍➉☎➋✷➌➐➊✲➓→➆❻➨♣➠✕➨✲➩✑➹➎➜✎➄Ü➾✎➋✒➌✭➈➻➆❻➨♣➠➇➈ ➬ ➊✲➠➇➍ ✃ ➡
➩➺➨❍➌✍➊①➌✭➊✲➠➣➸❍➋✑➨✲➩✮➆❼➠➇➉➣➯➎➓✑➈➻➆✛✚✒➋♥➈❴➊♣➠➇➍➴➩➺➨♣➌➶➏➑➧➽➊♣➈➐➈➭➈→➆✛✚✒➋✷➈❴➨✲➩✺à ➮ ➡
➬♥➮♣➮ ➊✲➠➇➍ ➬ à ➮ ➒➣➆❼➓❲➏➑➧➽➊♣➈➐➈✤➈➻➆✛✚✒➋♥➈✒➡❬➳✚➆❼➓→➅❡➓→➅➇➋✮➠➲➯➣➞✾➒☎➋✷➌✎➨✲➩✼➏➑➧➽➊♣➈➐➈
➒➇➆❐➓✭➈✢➈→➋➑➓✢➓→➨➭➧❻➨♣➸✁�✪✩✬✫✮✭✔✯✮✯ ✯✱✰✞✲✴✳➟➼♠➤❒➠✳➨♣➌✭➍➎➋✷➌➁➓➐➨❴➈→➅➣➨❬➳❶➓→➅➣➋
➍➣➋✷➈→➆❼➸❍➠❡➒❂➋✒➠➇➋ ✏➣➓✭➈❲➨✲➩✼➓➐➅➣➋✚➠➣➋✒➳❛➹➎➜✎➄✕➉➣➌➐➨➎➏➑➋♥➈→➈→➨♣➌✤➆❻➠➇➈➥➓➐➋✷➊❍➍❣➨✲➩
÷➥➯☎➈➥➓♠➓→➅➣➋❑➆❼➞❣➉➣➌➐➨❬❮♣➋✷➞❡➋✷➠❋➓➐➈✉➆❻➠✍➓→➋♥➏✭➅➣➠➣➨❍➧❼➨❍➸♣➫✔➯☎➈➻➋♥➍✙â➺➆❻➋♣➼➁➩♦➊♣➈➻➓→➋✒➌
➞❣➋✷➞❡➨❍➌→➫➣ã❡➓➐➅➣➋s➨❍➧❻➍❪➍➎➋♥➈➻➆❻➸♣➠❛➈→➉❂➋✒➋✷➍➇➈✙➅➇➊❯❮❍➋✫➒☎➋✷➋✒➠❛➈→➅➣➨❬➳✚➠
➈➐➏✒➊♣➧❼➋♥➍✙➊♣➈❑➆❼➩➁➆❐➓✺➳✺➊♣➈✮➊✲➧➽➈➻➨✾➯➇➈➻➆❻➠➣➸✳➓→➅➣➋➭➠➣➋✒➳ ✃ à❬➠☎➈❲➞❣➋✒➞❣➨♣➌➐➫♣➼
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✓➇➌→➨❍➞ ➓→➅➣➋❶➌➐➋✷➈→➯➣➧❼➓➐➈❘➯➇➈→➋✷➍❪➓➐➨❧➸❍➋✒➠➣➋✷➌➐➊✲➓→➋✁✓♠➆❻➸♣➯➇➌→➋✼☎➪➆❼➓✫➆❻➈
➏✷➊✲➧➽➏➑➯➣➧➽➊❬➓➐➋✷➍❴➓→➅☎➊❬➓➁➾✎➋✷➌➐➈→➆❼➨❍➠ ✃ ➨✲➩❋➓→➅➣➋❑➹➣➜✎➄r➌✭➊✲➠➇➸♣➋✷➈✼➒❂➋➑➓➥➳✮➋✒➋✷➠
✃ ➼ ✃ à➟➓➐➆❼➞❣➋♥➈➭➩♦➊♣➈➻➓→➋✒➌➭➓➐➅➇➊✲➠❈➾✎➋✒➌✭➈➻➆❻➨♣➠ ➬ ➩➺➨❍➌✑➊❤➏✒➧❻➊❍➈→➈➶➈→➆✜✚✷➋❣➨✲➩
à ➮ ➊✲➠➇➍➪á➇➼ ➱ ➓➐➆❼➞❣➋♥➈✍➩♦➊♣➈➻➓→➋✷➌✑➓➐➅➇➊✲➠➪➾✎➋✷➌➐➈→➆❼➨❍➠ ➬ ➩➺➨♣➌✳➊➴➏➑➧➽➊♣➈➐➈
➈→➆✛✚✒➋❡➨✲➩ ➬ à ➮ ➼✾✽➶➋✒➠➣➠➇➋✷➍➎➫➘Û✆☎✷Þ✪➈→➅➣➨❬➳❑➋♥➍✫➓➐➅➇➊❬➓✍➾✎➋✒➌✭➈→➆❼➨❍➠ ➬ ➨✲➩
➓➐➅➣➋✚➹➎➜✎➄➘➳✺➊♣➈♠ý ➱ ➓→➆❻➞❡➋♥➈♠➩♦➊♣➈➻➓→➋✒➌♠➓→➅☎➊✲➠✑➓➐➅➣➋✚➈➥➓✭➊✲➠➇➍➇➊✲➌✭➍✍➦➭➹➎➝
➊♣➠➇➍❶➆❼➓➐➈✳➍➣➋✷➍➎➆➽➏✒➊✲➓→➋✷➍➪➏✒➨♣➉➣➌➐➨➎➏➑➋♥➈→➈→➨♣➌♥➼❤➄✺➅➣➆➽➈✳➈→➯➣➸❍➸♣➋✷➈➻➓➐➈➭➓➐➅➇➊❬➓
➾✎➋✷➌➐➈→➆❻➨♣➠ ✃ ➨✲➩➔➓➐➅➣➋✍➹➎➜✎➄❛➉➣➌➐➨➎➏➑➋♥➈→➈→➨♣➌❑➆❻➈✮➠➣➨❬➳❪➒❂➋➑➓➥➳✮➋✒➋✷➠ ➬✷➮❍➱
➓➐➆❼➞❣➋♥➈✑➊✲➠➇➍ ➬♥➱❍✃ ➓→➆❻➞❣➋✷➈➶➩♦➊❍➈➥➓➐➋✒➌➶➓→➅☎➊✲➠❈➓→➅➣➋❤➦➭➹➎➝ ➳✚➆❼➓→➅❶➆❼➓➐➈
➍➣➋✷➍➎➆➽➏✒➊✲➓→➋✷➍✧➏✒➨♣➉➣➌➐➨➎➏➑➋✷➈➐➈→➨♣➌♥➼
➤➛➓r➆❻➈➴➆❼➠❋➓→➋✷➌→➋♥➈➥➓➐➆❼➠➇➸❪➓→➨❆➏✒➨♣➠➇➈→➆➽➍➎➋✒➌s➅➇➨❬➳ ➧➽➊✲➌➐➸♣➋➘➊♣➠☞➆❻➞➟➊✲➸❍➋
➏✒➨♣➯➣➧➽➍➘➒❂➋❘➉➣➌→➨➎➏✒➋✷➈➐➈➻➋♥➍❶➯➇➈➻➆❻➠➣➸ ✃ à ⑤⑦✚✙➩➺➌✭➊✲➞❣➋♥➈✳➉❂➋✒➌❣➈➻➋♥➏➑➨❍➠➇➍
â➺➩➺➉➇➈✭ãs➆❻➠➣➉➣➯➎➓❶➆❻➞❣➊♣➸♣➋♥➈s➨♣➠✡➊❀✿③ç ñ❋è❂❁❼ê➪↔ ➠➣➨➎➍➎➋♣➼❝➤➛➓❶➳✮➊❍➈
➈→➅➣➨❬➳✚➠✕➆❼➠ Û✆☎♥Þ✚➓→➅☎➊❬➓➟➓→➅➇➋❘➞➟➊✲ø➲➆❻➞✳➯➇➞✱➈➻➆✛✚✒➋✧➆❻➠➣➉➣➯➎➓✙➆❻➞➟➊✲➸❍➋
➓➐➅➇➊❬➓➟➓➐➅➣➋✫➦➭➹➣➝ß➳✚➆❐➓➐➅✹➓➐➅➣➋✫➨♣➧➽➍❧➍➣➋✷➍➎➆➽➏✒➊✲➓→➋✷➍✕➏➑➨❍➉➣➌➐➨➲➏✒➋✷➈➐➈➻➨❍➌
➏✒➨♣➯➣➧➽➍✕➉➣➌➐➨➲➏✒➋✷➈➐➈❣➆❻➈ ✃♣✃ ø ✃♣✃ ➉➣➆❼ø➲➋✷➧❻➈①➊❬➓ ✃ às➩➺➉☎➈✙➯➇➈→➆❼➠➇➸➘➊
➓➐➯➣➉➣➧❻➋✪➈→➆✜✚✷➋❲➨✲➩❋➩➺➨♣➯➣➌✢➊✲➠➇➍➶➊✚➏✒➧❻➊❍➈→➈➔➈→➆✛✚✒➋✎➨✲➩➣á ✃ ➒➣➆❐➓✭➈✄❃❬➠➇➨✲➓→➋✤➓➐➅➇➊❬➓
➓➐➅➣➋✔➦➶➹➎➝➪➳✮➨♣➯➣➧➽➍➟➊✲➧➽➈→➨✍➅➇➊❯❮♣➋✺➓➐➨✍➉☎➋✷➌➻➩➺➨❍➌→➞✽➉➣➌➐➋➑↕➛➉➣➌→➨➎➏✒➋✷➈➐➈➻➆❻➠➣➸
➨❍➉☎➋✷➌➐➊✲➓→➆❻➨♣➠➇➈✷➡➎➈➻➯☎➏✭➅✧➊❍➈✮➓→➅➣➋➶➓➐➯➣➉➣➧❻➆❼➠➇➸➇➡➎➓➐➅➇➊❬➓✜➳✮➨♣➯➣➧➽➍①➩➺➯➣➌➻➓➐➅➣➋✒➌
➌➐➋✷➍➣➯➇➏➑➋❤➓→➅➣➋✫➏✒➧❻➊❍➈→➈❡➈➻➆✛✚✒➋❘➨♣➌❡➓➐➅➣➋✧➆❼➞➟➊✲➸❍➋❤➈→➆✜✚✷➋♣➼✹➄✺➅➇➋❘➠➇➋✒➳
❮❍➋✒➌✭➈➻➆❻➨♣➠①➨✲➩➁➓➐➅➣➋✍➹➎➜✎➄❆➉➇➌→➨➎➏➑➋♥➈→➈→➨♣➌✮➏✒➊♣➠✙➓→➅➇➋✒➨♣➌➐➋➑➓➐➆❻➏✷➊✲➧❻➧❼➫➟➉➇➌→➨♣↕
➏✒➋✷➈➐➈➔➊✲➠✍➆❻➠➣➉➣➯➣➓➁➆❼➞➟➊♣➸♣➋✎➨✲➩ ✃ á ➮ ø ✃ á ➮ ➉➣➆❼ø➎➋✒➧➽➈✒➡♥➳✚➅➣➆❻➧❼➋✎➩➺➌➐➋✒➋✷➆❼➠➇➸
➓➐➅➣➋✺➦➭➹➎➝s➓→➨❴➉☎➋✷➌➻➩➺➨❍➌→➞☞➓→➅➇➋❑➉➣➌➐➋➑↕➛➉➣➌➐➨➎➏➑➋✷➈➐➈→➆❼➠➣➸✜➊♣➠➇➍✍➞❣➋✒➞❣➨❍➌→➫
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➓→➌✭➊✲➠☎➈➥➩➺➋✷➌❲➨♣➉❂➋✒➌✭➊❬➓➐➆❼➨❍➠➇➈✒➼✤➄✺➅➣➆➽➈❲➆➽➈✪➏✒➨♣➠➇➈→➆❻➍➣➋✒➌➐➋✷➍❣➊✑➈→➆❼➸❍➠➣➆ ✏❂➏✒➊✲➠❋➓
➆❻➞❡➉➇➌→➨❬❮❍➋✒➞❣➋✒➠❋➓✷➼
♣ ❇ ✔✏✎❙❅❈❥ ① ♠✲❇✔❞✩✔✎❡✣❢✝❅✎❇ ✈ ❏ ❄ ❑ ♠❙◆✤✎ ❇✳❣❚❣✻◆t♠
➄♠➨❤➊✲➉➇➉➣➌→➋♥➏➑➆➽➊❬➓➐➋✑➓→➅➇➋✳➒❂➋✒➠➣➋ ✏➣➓➐➈➭➨✲➩✪➓→➅➣➋➟➹➎➜✎➄❥➉➣➌➐➨➎➏➑➋♥➈→➈→➨♣➌✜➆❼➓
➅➇➊❍➈❲➒❂➋✒➋✒➠❘➏➑➨❍➞❡➉☎➊✲➌➐➋✷➍❣➳✚➆❼➓→➅①➊✑➓➥➫❋➉➇➆❻➏✷➊✲➧➣➩♦➊❍➈➥➓✮➳❑➨❍➌→➵➎➈➻➓➐➊✲➓→➆❻➨♣➠➔➡
➊❣➹➲➆❼➧❻➆➽➏➑➨♣➠✌✆➭➌✭➊✲➉➣➅➣➆➽➏✒➈ P✚ý❋Ý ➮❍➮ ➹➇↔❧➤❒➠➇➍➣➫✙➳❑➨❍➌→➵➎➈➻➓➐➊✲➓→➆❻➨♣➠❣➓→➅☎➊❬➓
➅➇➊❍➈❴➊❘à ➬♥✃ ✽ß➈➻➋♥➏➑➨♣➠☎➍➣➊✲➌➐➫❤➏✷➊♣➏✭➅➣➋❡➊✲➠➇➍s➊①➉➣➌➐➨➲➏✒➋✷➈➐➈➻➨❍➌✔➏➑➧❻➨➎➏✭➵
➈→➉☎➋✷➋✷➍❈➨✲➩ ➬ á❍á❤➢⑥⑤⑦✚♣➼✧➄✺➅➣➋➟➳✮➨♣➌➐➵➎➈➥➓✭➊❬➓→➆❻➨♣➠➴➓➐➊♣➵♣➋✷➈ ➬ ☎✠✝ ➮ ➠➇➈
➓→➨❡➈➻➯➇➞úá ✃ ➒➣➆❼➓➐➈✮➨♣➩➔➞❣➊✲➓→➌➐➆❐ø✙➍➣➊✲➓➐➊✍➳✚➅➇➆❼➧➽➈➥➓✮➓→➅➇➋➶➹➎➜✎➄❪➓➐➊✲➵❍➋✷➈
á❍à ➮ ➠➇➈✷➡✲➞➟➊✲➵➲➆❻➠➣➸➶➓→➅➇➋❴➹➎➜✎➄❧➩♦➊♣➈➻➓→➋✷➌✎➓→➅➇➊♣➠❣➓→➅➣➋✚➳✮➨♣➌➐➵➎➈➥➓✭➊❬➓➐➆❼➨❍➠
➒➲➫✹➊❈➩♦➊♣➏➑➓→➨❍➌➟➨✲➩➶àr➓➐➆❼➞❣➋♥➈✒➼❛➄✺➅➣➆➽➈➟➆➽➈➟➊❶➧❻➊♣➌→➸❍➋❘➍➣➋✒➸♣➌➐➋✒➋✧➨♣➩
➈→➉☎➋✷➋✷➍➲↕➛➯➣➉➟➏➑➨❍➠➇➈➻➆➽➍➎➋✷➌→➆❻➠➣➸❴➓→➅➇➊✲➓✢➓➐➅➣➋✔➹ ✆❆➳❑➨❍➌→➵➎➈➻➓➐➊✲➓→➆❻➨♣➠✳➏✒➨❍➈➻➓➐➈
➊✲➌➐➨♣➯➇➠➇➍❉❈✮☎ ➮♣➮❍➮ ➉☎➋✷➌❤➯➇➠➣➆❐➓✫➳✚➅➣➆❻➧➽➈➥➓❘➓→➅➣➋➪➹➎➜✎➄ ➍➇➊✲➯➣➸❍➅❍➓➐➋✒➌
➒❂➨❍➊✲➌✭➍❘➏➑➨❍➈➻➓➐➈✺➆❻➠❤➓→➅➣➋✍➌➐➋✒➸❍➆❼➨❍➠❤➨♣➩❊❈✎á ➮♣➮ ➼
➄✺➅➣➋❪➹➎➜✎➄✆➳✮➨♣➯➣➧➽➍❥➒❂➋✒➠➣➋ ✏➣➓❈➩➺➌→➨❍➞ä➆❼➞❣➉➣➧❻➋✒➞❣➋✒➠❋➓✭➊❬➓→➆❻➨♣➠✖➆❼➠
➾ ✢✢➹➲➤s➊♣➈✫➓→➅➣➆➽➈➴➳✮➨♣➯➇➧❻➍❥➊♣➧❼➧❻➨❬➳✠➓➐➅➣➋✹➍➣➊✲➓➐➊❪➳✚➆➽➍➲➓➐➅❥➓→➨❛➒❂➋
➆❻➠➇➏➑➌➐➋✷➊❍➈➻➋♥➍✫➓→➨✧á ✃ ➨♣➌✍Ý♣ý❤➒➣➆❼➓➐➈➶➉➇➌→➨❬❮➲➆➽➍➎➆❼➠➇➸❤➊✲➠r➆❼➞❣➞❣➋✷➍➣➆❻➊✲➓→➋
➈→➉☎➋✷➋✷➍➲↕➛➯➣➉❆➨❬❮❍➋✒➌❤➓→➅➣➋❈➳✮➨♣➌➐➵➲➈➻➓➐➊✲➓→➆❻➨♣➠❪➨♣➩ ➬✷➮ ➨♣➌ ✃✲➮ ➓→➆❻➞❡➋♥➈
➌➐➋✷➈→➉☎➋♥➏③➓→➆❻❮♣➋✷➧❼➫❍➼✪➾ ✢♠➹➲➤✺➳✮➨♣➯➣➧➽➍✧➊✲➧➽➈➻➨✙➊♣➧❼➧❻➨❬➳❛➓➐➅➣➋✾➹➎➜✎➄ ➏➑➧❻➨➎➏✭➵
➈→➉☎➋✷➋✷➍❤➓→➨❣➒❂➋✍➸♣➌➐➋✷➊❬➓➐➧❼➫①➆❼➠➇➏✒➌→➋♥➊♣➈→➋✷➍✉➼

❋✺Ï❈★rÔ✪Ñ❴× ✡➻Ö ✱❋Ø➻Ô✪Ñ

➄✺➅➣➆➽➈❲➉➇➊♣➉☎➋✷➌❲➅➇➊❍➈✪➍➎➋♥➈→➏✒➌→➆❻➒☎➋♥➍❣➾✎➋✒➌✭➈➻➆❻➨♣➠ ✃ ➨♣➩❂➓➐➅➣➋➶↔✪↕❒➙✔➙❴➜✔➝
➉➇➊♣➌➐➊♣➧❼➧❻➋✒➧✚➉➣➌➐➨➎➏➑➋♥➈→➈→➨♣➌➟➊✲➠☎➍✹➾✎➋✷➌➐➈→➆❼➨❍➠ ✃ ➨♣➩❴➓➐➅➣➋➴➹➎➜✎➄Ü➉➣➌➐➨✲↕
➏➑➋♥➈→➈→➨♣➌♥➼ ➤➛➓✫➅➇➊♣➈❘➒❂➋✒➋✷➠☞➈→➋✒➋✷➠❆➓➐➅➇➊❬➓✧➓→➅➇➋➪➹➣➜✎➄ ➨♣➉❂➋✒➌✭➊❬➓➐➋✷➈
➒❂➋➑➓➥➳✮➋✒➋✒➠✾➓➥➳✮➨➶➊♣➠➇➍✳➩➺➨♣➯➣➌✎➓➐➆❼➞❣➋♥➈✢➩♦➊♣➈➻➓→➋✒➌✤➓➐➅➇➊✲➠❣➾✎➋✷➌➐➈→➆❼➨❍➠ ➬ ➨♣➩
➓→➅➇➋❑➹➎➜✎➄❶➉➣➌➐➨➎➏➑➋✷➈➐➈→➨♣➌♥➼➔➄✺➅➣➋✪➊✲➠☎➊✲➧❻➫➲➈→➆➽➈✼➅➇➊♣➈♠➈➻➅➣➨❬➳✚➠➭➓➐➅➇➊❬➓➔➓➐➅➣➋
➦➶➹➎➝④➳✚➆❐➓➐➅✫➏➑➨♣➉➇➌→➨➎➏➑➋♥➈→➈→➨♣➌✺➏✒➊♣➠✧➉➣➌→➨➎➏✒➋✷➈➐➈✮➊ ✃❍✃ ø ✃♣✃ ➆❻➞❣➊♣➸♣➋
➳✚➅➣➆❻➧❻➈➻➓✜➹➎➜✎➄❛➾✎➋✷➌➐➈→➆❼➨❍➠ ✃ ➏✒➊✲➠①➉➣➌→➨➎➏✒➋✷➈➐➈❑➊ ✃ á ➮ ø ✃ á ➮ ➉➣➆❼ø➎➋✒➧
➆❻➞❣➊♣➸♣➋❍➡♣➏➑➨❍➠➇➈➻➆➽➍➎➋✷➌→➆❻➠➣➸ ✃ à✔➩➺➌✭➊✲➞❣➋✷➈✤➉❂➋✒➌❲➈→➋✷➏✒➨♣➠➇➍❡➆❻➞❣➊♣➸♣➋✺➉➣➌➐➨✲↕
➏➑➋♥➈→➈→➆❻➠➣➸➇➼✢➄✺➅➣➋✷➈→➋✚➆❼➞❣➉➣➌➐➨❬❮♣➋✷➞❣➋✒➠❋➓➐➈✤➳✚➆❻➧❼➧☎➊✲➧❻➧❼➨❬➳✹➓→➅➣➋✚➯➇➈→➋✒➌✭➈✎➨♣➩
➓→➅➇➋❈↔✪↕➛➙❴➙✔➜❴➝ß➞❣➊❍➏✭➅➣➆❻➠➣➋✧➓→➨➘➍➎➋✷❮♣➋✷➧❼➨❍➉✕➞❣➨❍➌→➋✫➈→➨♣➉➣➅➣➆➽➈➻➓→➆➽➏③↕
➊❬➓➐➋✷➍➪➌➐➋✷➊♣➧❐↕❨➓→➆❻➞❣➋①➆❻➞➟➊✲➸♣➋❤➉➣➌➐➨➲➏✒➋✷➈➐➈➻➆❻➠➣➸➴➊♣➉➣➉➣➧❻➆❻➏✷➊❬➓➐➆❼➨❍➠➇➈✍➓➐➅➇➊✲➠
➳✺➊♣➈✺➉➣➌➐➋✒❮➲➆❻➨♣➯➇➈→➧❼➫➟➉❂➨❍➈➐➈→➆❼➒➣➧❻➋♣➼

● ✂■❍ ✂➔Ó ✂➁Ñ❴× ✂✎✱

Û ➬ Þ✑➜✳➼ ✒❥➼➣➜✔➠➇➍➎➋✷➌➐➈→➋✒➠➔➡➇➹✉➼➇➹✼➼➇↔❑➅➣➌→➆➽➈➻➓→➋✒➠☎➈➻➋✷➠➔➡➣➊✲➠➇➍❤➄➶➼➎➢➪➼❏❍➨♣➌➐➸♣➋✷➠➇➈➻➋✷➠➔➡▲❑→➜✔➠✖➊♣➏➑➓→➆❻❮♣➋➪❮➲➆❻➈→➆❻➨♣➠✂➈→➫➲➈➻➓→➋✷➞ ➩➺➨❍➌➴➌➐➨✲↕
➒❂➨✲➓❪➸♣➯➇➆❻➍➣➊♣➠➇➏➑➋ ➯➇➈→➆❻➠➣➸✽➊✽➧❻➨❬➳ ➏➑➨❋➈➥➓❪➠➣➋✷➯➣➌✭➊✲➧✫➠➣➋✒➓➻↕
➳✮➨♣➌➐➵❆➒❂➨❍➊♣➌➐➍✉➡ ▼ ➆❻➠❖◆◗P➎ë î é➣ê✭ð✲ñ❉❘ î❚❙✭î❱❯ ç♦ò ✿❧ð✲ñ❳❲❩❨③ñ☎ì❯ ê ❁ ❁❐ç❐è❍ê✒ñ ❯❭❬✮❪ ✿ ❯ ê✒ï ✿❴❫ î ñ í ê➑ë→ê✒ñ❂ò✭ê✒➡☎â◆➢s➊✲➧➽➊✲➸❋➊➣➡✲➹➲➉➇➊♣➆❼➠☎ã➑➡
➉➣➉➁➼➣ý ➱❍➮❃❵ ý ➱♣➱ ➡❍➜✜➯➇➸♣➯➇➈➻➓ ➬ ✝✁✝✲ý➇➼

Û ✃ Þ❛❏☎➼➁➜✜➯☎➈➥➓➐➆❼➠➔➡✓❑→➄✺➅➇➋✙➏➑➋✒➧❻➧❻➯➣➧❻➊♣➌✑➠➣➋✷➯➣➌➐➊♣➧✎➠➣➋➑➓➥➳✮➨♣➌➐➵➴➊❍➈→➈→➨✲↕
➏✒➆❻➊✲➓→➆❻❮♣➋➭➉➣➌→➨➎➏✒➋✷➈➐➈➻➨❍➌✷➡➇↔✪↕❒➙✔➙✔➜❴➝✜➡ ▼❡➆❼➠❝❜✪ç í✦❯ æ❞❨③ñ ❯ ê✒ë③ñ❂ð✲ì❯ ç î ñ✼ð✠❁✪❫ î ñ í ê✒ë→ê✒ñ❂ò✭ê î ñ❞❨③ï➟ð✒è❋ê❢❡✮ë î ò✭ê ✿ ✿③ç ñ❋è✙ð✲ñ❳❲❡ç ❯ ✿❣ é♣é ❁❐ç♦ò➐ð ❯ ç î ñ ✿③➡➇➉➇➉➔➼➇Ý ✃❍✃✲❵ Ý ✃ Ý➇➡❤❏❍➯➣➧❻➫ ➬ ✝✁✝❍à➣➼

Û á✲Þ❛❏➇➼✪➜✔➯➇➈➻➓→➆❻➠➔➡✰❑→➦❴➆❻➈➻➓→➌➐➆❻➒➣➯➎➓→➋♥➍④➊♣➈➐➈➻➨➎➏➑➆➽➊❬➓➐➆❼❮❍➋✧➞❡➋✷➞❣➨♣➌➐➆❼➋♥➈
➩➺➨♣➌➟➅➣➆❻➸♣➅❪➈→➉☎➋✷➋✷➍④➈➻➫➲➞✾➒☎➨❍➧❼➆➽➏✧➌→➋♥➊♣➈→➨♣➠➣➆❻➠➣➸☎➡ ▼✐❨➑ñ ❯ ê➑ë③ñ✼ð❬ì❯ ç î ñ❂ð✠❁▲❥ î P➎ë③ñ✼ð✠❁ î ñ❦❜❧P❤♠✦♠ ❪♥❬ ê ❯ ✿☞ð❬ñ♦❲ ❬✮❪ ✿ ❯ ê✒ï ✿✭➡
➬ ✝❂✝❋à➎➼ ➤❒➠➲❮➲➆❐➓➐➋✷➍ ➉➇➊✲➉❂➋✒➌❘➓➐➨❧➓➐➅➣➋➪➈➻➉❂➋✷➏✒➆❻➊♣➧➶➆❻➈➐➈➻➯➇➋❈➨❍➠
↔❑➨♣➠➣➠➣➋♥➏③➓➐➆❼➨❍➠➣➆❻➈➻➓✳➊✲➠☎➍✣⑤✜➫➲➒➣➌➐➆❻➍✹↔❑➨❍➠➣➠➣➋✷➏➑➓→➆❻➨♣➠➣➆➽➈➻➓❡➹➲➫➎➈➥↕
➓→➋✒➞➟➈✮➩➺➨❍➌✔➜✜➉➣➉➇➌→➨❯ø➎➆❻➞❣➊✲➓→➋ P✚➋✷➊❍➈➻➨❍➠➣➆❻➠➣➸➇➼

Û ý♣Þ❛❏➇➼❲➜✔➯➇➈➥➓➐➆❼➠❪➊♣➠➇➍✕➹✉➼✪Ù✮➯➇➏✭➵➲➧❼➋❍➡♣❑➐➹➎➋✒➸♣➞❣➋✷➠❍➓✭➊❬➓➐➆❼➨❍➠✕➊♣➠➇➍
➞❣➊✲➓➐➏✭➅➣➆❻➠➣➸✙➆❻➠s➆❻➠➎➩➺➌✭➊❬↕➛➌→➋♥➍❘➊♣➆❼➌➐➒❂➨♣➌➐➠➣➋✍➆❼➞➟➊♣➸♣➋✷➈✔➯➇➈→➆❼➠➣➸❤➊
➒➣➆❼➠☎➊✲➌➐➫➘➠➣➋✒➯➇➌➐➊♣➧✜➠➣➋➑➓➥➳✮➨♣➌➐➵✼➡ ▼➘➆❼➠rq✾ê✕P➎ë→ð✶❁❊q✳ê ❯ts✪î ë✝✉ ✿③➡
â✈❏☎➼❡➄✢➊❯➫➲➧❼➨❍➌✷➡❤➋✷➍✉➼ ã③➡✫➏✭➅➔➼ ➱ ➡✧➉➣➉➔➼ ✝❍à ❵❂➬❍➬✷➱ ➡❤➜✜➧❼➩➺➌→➋♥➍

✒❈➊♣➧❼➧❻➋✒➌♥➡ ➬ ✝✁✝❍à➎➼
Û à❬Þ❛❏➇➼➇➜✔➯➇➈➻➓→➆❻➠s➊✲➠➇➍✧➄➶➼✣❏☎➼❂➹❋➓➐➨♣➠➣➅☎➊✲➞✧➡✇❑→➜✔➠✫➊♣➈➐➈➻➨➎➏➑➆➽➊❬➓➐➆❼❮❍➋

➞❡➋✷➞❣➨♣➌➐➫s➩➺➨♣➌✳➯➇➈➻➋①➆❼➠➪➆❻➞➟➊✲➸♣➋①➌→➋♥➏➑➨♣➸❍➠➣➆❼➓→➆❻➨♣➠❶➊✲➠➇➍❶➨➎➏③↕
➏➑➧❻➯➇➈➻➆❻➨♣➠❧➊✲➠➇➊♣➧❼➫➎➈→➆❻➈✷➡ ▼➴➆❼➠①❨③ï➟ð✒è❋ê✫ð❬ñ♦❲③②➁ç✣✿③ç î ñ❉❫ î ï❡ì
é❳P ❯ ç ñ❋è♣➡➎➉➣➉➔➼ ✃ à ➬✥❵➣✃ Ý ➬ ➡➲➙✜➨❬❮♣➋✷➞✳➒❂➋✒➌ ➬ ✝ ➱ ☎➎➼

Û Ý✲Þ ✒❥➼ ✒❥➼✼Ù❑➧❻➋✷➍➇➈➻➨➲➋✳➊♣➠➇➍✧➤③➼☎Ù✮➌➐➨❬➳✚➠➣➆❼➠➇➸➇➡✇❑➐➝✎➊❬➓➻➓➐➋✒➌➐➠❤➌➐➋➑↕
➏➑➨♣➸❍➠➣➆❼➓→➆❻➨♣➠✑➊✲➠☎➍➶➌→➋♥➊♣➍➎➆❻➠➣➸✜➒➲➫➭➞❣➊❍➏✭➅➣➆❻➠➣➋♣➡ ▼✜➆❻➠④❡✮ë î ò✭ê✭ê✘❲✲ì
ç ñ❋è✶✿ î➻í✎❯ æ➇ê♣❥ î ç ñ ❯ ❫ î ï✜é♦P ❯ ê✒ë✰❫ î ñ í ê➑ë→ê✒ñ❂ò✭ê✒➡ ➬ ✝❋à✶✝➇➼

Û ☎❯Þ❛❏➇➼✺➾✳➼ ✽➶➋✷➠➣➠➣➋✷➍➣➫♣➡ ❣⑥⑤ ð❬ë✝❲ s ð❬ë→ê❝❨③ï✔é ❁❼ê✒ï❣ê✒ñ ❯ ð ❯ ç î ñ
î➥í ð✓⑦❡ê✦❲❬ç♦ò✭ð ❯ ê✦❲ ❣ ✿ ✿ î ò✒ç♦ð ❯ ç☛⑧❬ê❢❡✮ë î ò✭ê ✿ ✿ î ë③➼➁➢➴➊♣➈➻➓→➋✒➌✲⑨ ➈
➓→➅➣➋♥➈➻➆➽➈✒➡ ✧✔➠➣➆❻❮♣➋✒➌✭➈→➆❐➓➥➫✙➨♣➩❭⑩❲➨❍➌→➵✼➡ ✧✴✽❣➡☎➢s➊✲➌✭➏✭➅ ➬ ✝❂✝♣ý➇➼

Û ➱ Þ❛❏➇➼✺➾✳➼ ✽➶➋✷➠➣➠➣➋♥➍➎➫❆➊✲➠☎➍r❏☎➼✜➜✜➯➇➈➻➓→➆❻➠➔➡▲❑→➜Ú➅➇➊♣➌➐➍➎➳✺➊✲➌➐➋
➆❼➞❣➉➣➧❻➋✒➞❣➋✒➠❋➓✭➊❬➓→➆❻➨♣➠➴➨✲➩❑➊①➒➣➆❼➠☎➊✲➌➐➫❘➠➇➋✒➯➣➌✭➊✲➧✢➊♣➈➐➈➻➨➎➏➑➆➽➊❬➓➐➆❼❮❍➋
➞❡➋✷➞❣➨♣➌➐➫♣➡ ▼✧➆❼➠✬❜ î P➎ë ❯ æ❶❨③ñ ❯ ê✒ë③ñ❂ð ❯ ç î ñ❂ð✶❁❢❫ î ñ í ê➑ë→ê✒ñ❂ò✭ê
î ñ✐❷✫ç♦ò✒ë î ê ❁❼ê✭ò ❯ ë î ñ➇ç♦ò ✿ í➑î ë❀q✳ê✛P➎ë→ð✠❁❸q✳ê ❯ts✪î ë✝✉ ✿ ❣ ñ♦❲❜❧P❤♠✦♠ ❪❹❬✮❪ ✿ ❯ ê➑ï ✿③➡✑â♦➄♠➨♣➌➐➆❼➠➇➨➇➡✜➤➛➓✭➊✲➧❻➫➎ã➑➡✜➉➣➉➔➼ ➬ ☎ ➱❃❵✼➬✷➱ à➎➡
➹➲➋✒➉➎➓➐➋✒➞✾➒☎➋✷➌ ➬ ✝❂✝♣ý➇➼

Û ✝✲Þ✳➹✼➼☎➚✔➼☎➢➪➼✔✾❀⑨ ✽➶➋✷➋➑➩➺➋✳➊♣➠➇➍❶❏☎➼☎➜✜➯☎➈➥➓➐➆❼➠➔➡❺❑➐➜✜➉➣➉➣➧❻➆➽➏✒➊❬➓➐➆❼➨❍➠
➨✲➩❡➊♣➠☞➊❍➈→➈→➨➎➏➑➆➽➊❬➓➐➆❼❮❍➋r➞❣➋✒➞❣➨❍➌→➫④➓➐➨④➓→➅➣➋➘➊♣➠➇➊✲➧❻➫➎➈➻➆➽➈❘➨✲➩
➍➎➨➎➏➑➯➣➞❣➋✒➠❋➓✢➩♦➊❬ø✍➆❻➞❣➊♣➸♣➋♥➈✒➡ ▼✔➆❻➠❼❻✼æ➇ê❾❽✜ë③ç ❯ ç✣✿→æ④❷➴ð❍ò➐æ➎ç ñ❂ê②➁ç✣✿③ç î ñ③❫ î ñ í ê✒ë→ê✒ñ❂ò✭ê✒➡✺â❿⑩❲➨♣➌➐➵✼➡ ✧✔✽✑ã③➡➁➉➇➉➔➼♠á ➬ à ❵ á ✃ Ý➣➡
➬ ✝❂✝♣ý➇➼

Û ➬✷➮ Þ✭P✍➼❋➝✎➊❍➏✭➵✼➡■❑→➦➶➹➎➝❲➾➭➢s➚✜➡❋➊✳➍➎➆❻➸♣➆❼➓➐➊♣➧☎➈→➆❼➸❍➠➇➊✲➧☎➉➣➌➐➨➲➏✒➋✷➈➐➈➻➨❍➌
➒➇➊♣➈→➋✷➍❘➾❴➢➴➚❪➒➣➯➇➈❴➈➻➫➎➈➻➓→➋✒➞✶➩➺➨♣➌❴➠➣➋✒➯➣➌✭➊✲➧ ✼❯➆❻➞➟➊✲➸❍➋➭➉➇➌→➨♣↕
➏➑➋✷➈➐➈→➆❼➠➣➸☎➡ ▼❤➄➁➋♥➏✭➅➔➼ P✚➋✒➉➁➼❼➡✤✧✔➠➣➆❼❮❍➋✒➌✭➈➻➆❼➓➥➫✧➨✲➩✇⑩❲➨❍➌→➵✼➡ ✧✴✽❣➡
➬ ✝❂✝ ➮ ➼

Û ➬♣➬ Þ✑➦✳➼➀❏☎➼ ✒❪➆❻➧❻➧❻➈→➅➇➊❯➳✍➡ ✾✾➼✚➝✤➼✚Ù✮➯➣➠➣➋✒➞➟➊♣➠➔➡❴➊♣➠➇➍✹⑤✑➼❴↔❴➼
✢➔➨♣➠➇➸♣➯➣➋✒➓➻↕✷⑤✜➆❻➸♣➸♣➆❻➠➇➈✷➡❹❑→➙✔➨♣➠➎↕➛➅➣➨♣➧❻➨♣➸❍➌➐➊♣➉➣➅➣➆➽➏❧➊❍➈→➈→➨➎➏➑➆➽➊❬➓→↕
➆❼❮❍➋s➞❣➋✒➞❣➨♣➌➐➫♣➡ ▼❩q✾ð ❯ P➎ë→ê✒➡✮❮❍➨♣➧❨➼ ✃❍✃♣✃ ➡✺➉➣➉➁➼ ✝❍Ý ➮❃❵ ✝♣Ý ✃ ➡❏♣➯➣➠➇➋ ➬ ✝♣Ý✁✝➣➼


