
3.3.2 Number of Research Papers per Teachers in the Journals during the        

Academic Year 2017 - 2018 

 

 

Title of Paper Name of the Author/s 

Department 

of the 

Teacher 

Name of Journal ISSN Number 

A Novel Based Resource 

Allocation Method on Cloud 

Computing Environment Using 

Hybrid Differential Evolution 

Algorithm 

Dr.M.Venkatesan  CSE 
Journal of Computational and 

Theoretical Nanoscience 

1546-1955  

1546-1963 

An Effective Load Balanced and 

Congestion Control Protocol for 

Wireless Multimedia Networks 

Dr.M. Venkatesan  CSE 
Asian Journal of Research in 

Social Sciences and Humanities 
2249-7315 

Grey Wolf Optimizer Based 

Web Usage Data Clustering 

With Enhanced Fuzzy C Means 

Algorithm 

  

Dr.B.Kalaavathi  
CSE 

International Journal of Data 

Mining  

Techniques and Applications 

2278-2419 

Medical Image Fusion Based on 

Multiscale Transforms 

 

Dr.B.Kalaavathi 
CSE 

Journal of Medical Imaging and 

Health  

Informatics 

2156-7018  

2156-7026 

Similarity Based Image Re-

Ranking Using Support Vector 

Machine 

 

Dr.M. Vimaladevi 
CSE 

International Journal for Research 

& Development in 

Technology 

2349-3585 

Farm Monitoring and 

Controlling Based on Precision 

Agriculture 

Dr. M. Vimaladevi CSE 

International Journal of Recent 

Engineering Research and 

Development 

2455-8761 

Parallel Heuristic Based 

Segmentation Technique 

M.Jaganathan 

  
CSE 

Journal of Advanced Research in 

Dynamical and Control Systems 
1943-023X 

An Heuristic Cloud Based 

Segmentation Technique Using 

Edge and Texture Based Two 

Dimensional Entropy 

Mr.M. Jaganathan CSE Cluster Computing 1386-7857 
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Web Portal Hierarchical 

Structure of Geospatial Field 

Data 

Mr.V.Gopinath  CSE 

International Journal of 

Innovative Research in Science, 

Engineering and Technology 

2319-8753 

Vulnerabilities Attacks on 

Mobile Operating Systems 

(Android Versus Ios),A Review 

Ms. R.Deebika CSE 

International Journal of Advance 

Research, Ideas and Innovations 

in Technology 

2454-132X 

Vulnerabilities Attacks on 

Mobile Operating Systems 

(Android Versus Ios),A Review 

Ms.D Kavinya CSE 

International Journal of Advance 

Research, Ideas and Innovations 

in Technology 

2454-132X 

Vulnerabilities Attacks on 

Mobile Operating Systems 

(Android Versus Ios),A Review 

Ms.R.Sathyapriya CSE 

International Journal of Advance 

Research, Ideas and Innovations 

in Technology 

2454-132X 

Assessment Of Scelic Based 

High-Power Bidirectional Dc-Dc 

Converter For Effective Energy 

Management in PHEV 

Dr.R Jeyabharath EEE Journal of electrical Engineering 1582-4594 

Effective Energy Management in 

Electric Vehicles Using High-

Power Bidirectional DC-DC 

Converter 

Dr.R Jeyabharath EEE 
Asian Journal of Research in 

Social Sciences and Humanities 
2249-7315 

Content Based Mammogram 

Image Retrieval Using Particle 

Swarm Optimization and Hybrid 

Classifier 

Dr.R Jeyabharath EEE 
Asian Journal of Research in 

Social Sciences and Humanities 
2249-7315 

Content Based Mammogram 

Image Retrieval Using Particle 

Swarm Optimization And 

Hybrid Classifier 

 

Dr.P Veena 
EEE 

Asian Journal of Research in 

Social Sciences and Humanities 
2249-7315 

Carrier Shifting Algorithms for 

the Mitigation of Circulating 

Current in Diode Clamped Mli 

Fed Induction Motor Drive 

Mr. C Santhakumar EEE 
International Journal of Power 

Electronics and Drive Systems  

2088-8694  

2722-256X  

A Pulse Width Modulation for 

PV Connected Diode Assisted Z 

Source NPC-MLI to Obtain 

High Voltage Gain 

Mr. C. Santhakumar EEE Journal of Electrical Engineering 1582-4594 
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A Multimodal Authentication for 

Biometric Recognition System 

Using Hybrid Fusion Techniques 

Mr.S Velmurugan EEE Cluster Computing 

  

1573-7543  

1386-7857  

Voice Controlled Smart 

Wheelchair 
Ms.S.Premalatha  ECE 

International Journal for 

Scientific Research and 

Development  

2321-0613 

Voice Controlled Smart 

Wheelchair 
Mr.A.Ravi ECE 

International Journal for 

Scientific Research and 

Development  

2321-0613 

Voice Controlled Smart 

Wheelchair 
Mr.J.Divakaran        ECE 

International Journal for 

Scientific Research and 

Development  

2321-0613 

Voice Controlled Smart 

Wheelchair 
Ms.E.L.Dhivya priya ECE 

International Journal for 

Scientific Research and 

Development  

2321-0613 

Border Alert System Using 

Smart Boat to Safeguard the 

Fisherman 

Dr. N. R. Rajalakshmi     ECE 

International Journal on Future 

Revolution in Computer Science 

& Communication Engineering 

(IJFRSCE) 

2454-4248 

Border Alert System Using 

Smart Boat to Safeguard the 

Fisherman 

Mr. K. R Gokul Anand      ECE 

International Journal on Future 

Revolution in Computer Science 

& Communication Engineering 

(IJFRSCE) 

2454-4248 

Border Alert System Using 

Smart Boat to Safeguard the 

Fisherman 

Ms. B.  Latha       ECE 

International Journal on Future 

Revolution in Computer Science 

& Communication Engineering 

(IJFRSCE) 

2454-4248 

Border Alert System Using 

Smart Boat to Safeguard the 

Fisherman 

Mr. T. Marthandan  ECE 

International Journal on Future 

Revolution in Computer Science 

& Communication Engineering 

(IJFRSCE) 

2454-4248 

Border Alert System Using 

Smart Boat to Safeguard the 

Fisherman 

Mr. S. Kathik ECE 

International Journal on Future 

Revolution in Computer Science 

& Communication Engineering 

(IJFRSCE) 

2454-4248 
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A Novel Step for the 

Enhancement of Security in 

Airports Using Optical Ideology 

Ms.S.Premalatha  ECE 

International Journal on Future 

Revolution in Computer Science 

& Communication Engineering 

2454-4248 

A Novel Step for the 

Enhancement of Security in 

Airports Using Optical Ideology 

Mr.A.Ravi ECE 

International Journal on Future 

Revolution in Computer Science 

& Communication Engineering 

(IJFRSCE) 

2454-4248 

A Novel Step for the 

Enhancement of Security in 

Airports Using Optical Ideology 

Mr. J.Divakaran        ECE 

International Journal on Future 

Revolution in Computer Science 

& Communication Engineering 

(IJFRSCE) 

2454-4248 

A Novel Step for the 

Enhancement of Security in 

Airports Using Optical Ideology 

Ms. E.L.Dhivya priya ECE 

International Journal on Future 

Revolution in Computer Science 

& Communication Engineering 

(IJFRSCE) 

2454-4248 

Review Paper Renovation of 

Wastewater to Utilizable Energy 
Mr. K.R.Gokulanand   ECE 

International Journal for 

Scientific Research and 

Development (IJSRD)  

2321-0613 

Review Paper Renovation of 

Wastewater to Utilizable Energy 
Mr.S.Karthik ECE 

International Journal for 

Scientific Research and 

Development (IJSRD)  

2321-0613 

CFD Studies on Heat Transfer 

and Friction Factor 

Characteristics of A Double Pipe 

Heat Exchanger 

Dr. P.Murugesan Mechanical 
International Journal of Science 

and Engineering 
2454-2016 

Heat Transfer Enhancement of 

Solar Water Heater Using 

Various Tape Inserts 

Mr. R.Vasanthakumar Mechanical 
International Journal of Science 

and Engineering 
2454-2016 

Analysis of Welding Robot 

Manipulator Arm Using Metal 

Matrix 

Mr. G.Gowrisankar Mechanical 
International Journal of Science 

and Engineering 
2454-2016 

Extraction of Biodiesel With 

Neem Oil, Corn Oiland 

Pongamia Oil Blended With 

Diesel 

Mr. M.Sathishkumar Mechanical 
International Journal of Science 

and Engineering 
2454-2016 
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Characteristion of Biodiesel 

Extracted from Cotton Seed Oil 

Blended with Diesel 

Mr. P.Chakravarthi Mechanical 
International Journal of Science 

and Engineering 
2454-2016 

Performance Analysis of 

Ceramic And Carbide Cutting 

Tools in Machining of EN36 

Mr. S.Balamurugan Mechanical 
International Journal of Science 

and Engineering 
2454-2016 

Optimization of Cutting 

Parameters in Milling of 

Aluminium 7075 Alloy Using 

Response Surface Methodology 

Mr. K.Gopalakrishnan Mechanical 

International Journal of Science 

and 

Engineering 

2454 - 2016 

Optimization of Cutting 

Parameters in Milling of 

Aluminium 7075 Alloy Using 

RSM Methodology 

Mr. K.Gopalakrishnan Mechanical 

International Journal of Science 

and 

Engineering 

2454 - 2016 

Experimental Investigation of 

Heat Transfer Co-Efficient In 

Nanofluids 

Mr. S.Mohanavelan Mechanical 
International Journal of Science 

and Engineering 
2454 - 2016 

An Analysis of Energy 

Efficiency Improvement 

Through Wireless Energy  

Transfer In Wireless Sensor 

Network  

Dr. P.Meenakshi Devi 
Information 

Technology 

Wireless personal 

communication Springer 

0929-6212  

1572-834X  

An Analysis of Energy 

Efficiency Improvement 

Through Wireless Energy  

Transfer In Wireless Sensor 

Network  

Ms.M.Dhurgadevi 
Information 

Technology 

Wireless personal 

communication Springer 

0929-6212  

1572-834X  

Implementation of Text and 

Voice Enabled Artificial 

Intelligence Chatter Bot 

Mr.D.Balakrishnan 
Information 

Technology 

Internation Jouranl  of Research 

in Computer Science 
2349-3828 

Encrypted Bigdata Using AES 

Deduplication in Cloud Storage 

Mr. N.B.Mahesh 

Kumar 

Information 

Technology 

International Journal of 

Engineering and Computer 

Science 

2319-7242 

T-Tracking Algorithm for Data 

Tracking in Wireless Sensor 

Networks 

Ms.P.Keerthana  
Information 

Technology 

International Journal of 

Engineering Sciences and 

Research Technology 

2277-9655 
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Network Capacity Based 

Geographical QOS Routing for 

Multimedia Streams Over 

MANET 

Ms.P.Keerthana  
Information 

Technology 

International Journal of 

Engineering Sciences and 

Research Technology 

2277-9655 

Topic Categorization on Social 

Network Using Latent Dirichlet 

Allocation 

Ms.S.S.Ramyadharshni 
Information 

Technology 

Bonfring International Journal of 

Software Engineering and Soft 

Computing 

2277-5099 

Visible Light Photocatalytic 

Activity of Pure And Palladium 

(Pd) Doped SnO2 Nanoparticles 

By a One Step Facile Route 

Dr.D.Madhan  Physics 
Journal  of Materials Science: 

Materials in Electronics. 
1573-482X 

Synthesis of ZnO Nano Wire and 

ZnO/CeO2 Solid Solution Nano 

Wire By Bio-Morphing and Its 

Characterization 

 Dr.B. Murugesan Chemistry 
Journal of the Taiwan Institute of 

Chemical Engineers 
1876-1070 

Synthesis and Photocatalytic 

Studies of Lanthanum Oxide 

Doped Nano Carbon Hollow 

Spheres 

Mr.B. Murugesan Chemistry 
Journal of the Taiwan Institute of 

Chemical Engineers 
1876-1070 

Intuitionistic Fuzzy Semiprime 

Ideals In Semigroups 
Dr. N.Lalithamani. Mathematics 

International Journal of Current 

Engineering and Scientific 

Research 

 2393-8374, 

2394-0697 

A New Fuzzy Approach for 

Segmentation of Chromosomes 
Dr. N.Lalithamani. Mathematics 

International Journal of Current 

Engineering and Scientific 

Research 

 2393-8374, 

2394-0697 
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❁➶➺❑➘✌➇➲�❂❃➽✌✰� ✪✆✝✌✗✬✎✮�❐❄➀❅✌�

❆❲❇❈❳❉❊❋�➍●❰❍✡�➍❰■Ö❏❅➫❇✃✶�✥❐❅♣� ➍Ú❏❑×✪✘✶�✡▲▼▼Ú◆Ú❏❅▲♣❖�P◗❘❙❚❯❱❲�❳❨❩❬❭❪❫� ❴�❵❛❜➮▲✡�❝➫❑❵�t✘Ñ�
❞❡❢❣❤✐❥❦�❧♠♥Ú❅ ♦➍�♣●✃Ñ➮♣❵☞�❵❛q✪➫✡�❝➫❑❵� rst�✉✈✇①②③④⑤�⑥⑦⑧⑨⑩❶❷❸�♣●❖❹� ❺▲�

✁� ✂✄☎✆�
❻❼❽❾❿➀➁➂➃➄�➅➆➇➈➉�➊➋➌➍➎➏➐➑�➒ ➓ �➔→➣↔� ✁✂✄�☎�✆✝✞✟✠✡☛�✁✂✄�

✿❀❁❂❃❄❅❆❇❈❉❊❋●❍■❏❑▲▼◆❖P◗❘❙❚❯❱❲❳❨❩❬❭❪❫❴❵❛❜❝❞�❡❢❣❤✐❥❦❧♠♥♦♣qrst✉✈✇①②③④⑤⑥⑦⑧⑨⑩❶❷❸❹❺� ✁✂✄☎�
✁�✁✂�✂�✄☎✆� ✁✂✄�

☞✌✍✎✏✑✒✓✔✕✖✗�
✁✂�✁� ❻❼❽❾� ✁✂�
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• 

✁�
✁✂✄✂☎✆✝✞�✟✠✡☛�

✁�✁✂✄☎✆✝✞✟✠✡☛�✁✂✄�☞✌✍�✎✏✑✒✓✔�✕✖✗✘✙✚�✛✜✢�✣✤✥✦�✧★✩✪✫✬✭✮✯�✰✱✲� ✳✴✵✶✷✸✹✺✻✼✽✾✿❀❁❂❃❄❅❆❇❈❉❊❋●❍■❏❑▲▼◆❖P◗❘❙❚❯❱❲❳❨❩❬❭�

✁✂�✄☎✆✝✞✟✠✡� ☛☞✌✍�✎✌✏✑✒✓✡✔�✑✒✍�✕✖✒✗✘✙✚✛☞✜�✢✖✒✣✤✖✥�✦✧✖✣☞✓☞★�✩✪✤�✫✬✭✮✯✮✰✱�

✲✳✯✞✟✴✡✵✛✶�✷✘✸☞✤✹✺�

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

✁✂� ✄☎✆✝✞✟✠✡☛☞✌✍✎✏✑✒✓✔�

✁�

✁✂✄☎✆✝✞✟�

✁�

✸�☛✠✪✓✟✹✺�✻✝✼✠✽✗✾✿❀�

❁❂❃❄❅❆❇�❈❉❊❋●❍■❏❑�

▲▼◆�❖P✌✠◗�❘❙�❚✝❯❇❱❲❇✌✝❳�

✁�✂✄☎✆✝✞✟✠� ✡☛� ☞✌✍✎✏✑✒✓�

✁✂✄�☎✆✝✞✟✠✡�

❨❩❬�❭❪�❫❴❵�❛❜❝❞❡�❢❣�❤✐❥�❦❧♠♥♦♣qrs�✁✂�✄☎�t✉✈✇①②�③④� ⑤⑥⑦⑧�⑨⑩❶❷❸❹❺�❻❼❽❾❿➀➁�

✁�✖✟✝➂✏❯➃❘✝�✢✟✝✪P✟➄�➅➆�➇➈➉➊�✁✂�❻➋➌➍✫➎�

➏➐�➑➒➓➔→➣�↔↕➙➛➜➝➞�➟➠➡�➢➤➥➦�➧➤➨�✠❦➄❘☛➩➫�♠➭� ➯➲➳➵➸➺➻�➼➽➾➚➪➶➹➘➴�➷➬�➮�➱✢✪➌✃✫❐�❒❮✶✷❰�

✁✂✄�☎✆� ✝✞✟�✠✡☛☞�✌✍✎✏✑✒✓✔�✁�✔�✕✖✗✘✙✚✛✜✢�✁✂✄�

✁✂✄☎✆�

✂�

✁�
✁✂✄ ☎ �✆�✁✂✄☎✆✝✞✟✠✡☛� ☞✌�

✁✂✄☎✆✝✞✟�✁✂✄� ☎ ✆ ✝ ✞ ✟ ✠ ✡ �
✁ �✁✂�✄☎�✁✂✄☎✆✝✞✟�

✁✂✄☎✆✝✞✟✠✡☛�☞�✌✍✎�✁✂✏ ✑ �
✁�✁�✁✂✄☎�✆✝✞✟�
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✁✂✄☎✆✝✄✞✟�✠✡☛☎☞✌✞✡☛�✍✞✎☎✏✑✒�✓✔✕✖� ✠✗✄☎✘✝✄✙✚✂✛✜�✢✣✤�✥✦�✧✝★�✩✪✂✪✫✬�✭✮✯✰✱✲✳✴�✵✶�✷✸✸✹✺✻✼✽✾✿�
❀✚❁❂✞❃�❄❅�✠❆❆❇❈❃�❄❉�❊❋✞�●❍■❏�❑▲▼◆�❖P◗❘❙❚❯❱�

❲❳❨❩�❬❭❪❫❴❵❛❜❝�
✁✂✄☎�✆✝✞�✟✠✡☛☞✌✄✍�✎✏✑✄✒�✆✄✓�✔✕✖✗✄�✘✏✡✏�✙✚✔✕✛✄✍☛✜✢�✣✤✥✦�✧★✩✪✫✬✭✮�

✯✔✰✱�✙�✲✄✳✴✕�✵✚✢✶✂☛✡✷✸�

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

❍■❏❑�▲�▼☎◆❖P�◗☎❘✣❙✥❚�✧✶�❯✭❱❲✡✦❙❳�❨❩☎✸✮❙�❬❭�❪✸❫❴☎☎❵✸✵❛�❜✄❝❞✂�❡❢✦❣❤✦❙�✐❳�❪❥❦❧♠♠♥❥♦�♣❇�qrst✉✈✇①�
✙②✮③☎✥④✭⑤⑥⑦�⑧⑨❣⑩✟⑤❶❛�✩⑤❷✟�
❞❡❢❣❤✐�❥❦❧♠♥♦♣qrst✉✈✇①�

❸� ✁✂✄☎✆✝✞✟✠✡�

✁� ✂� ✁✂�
✁✂✄☎✆✝✞✟� ✁✂✄☎�✁�②③④⑤⑥⑦✠✡� ✁�✁✂✄� ✁✂✄�

⑧⑨✎✄⑩❶✄� ❚�✍✞❶✚❷❸✫❹✝✄✪✥✫� ❆❺❆✄✞❻� ❼✜✝❺❆� ✝�❡✛❽✚❾� ❿✚➀☎� ✙✡�➁✞⑨�
❻✪✂✙✫➂� ➃❹� ✙☛� ✙❆� ✝➄➄➅❸➆� ☛✚� ➇➈➉� ✛❼➄➅✈➊☛✙✥✂❆� ❆➋✈➌� ➍� ✞➎�
➏➐➑➒➓➔→➣↔� ↕➙➛➜➝➞➟➠➡➢�➤➥� ❸❴➦⑨❿➧➨� ➩➌❸�➫❧❺� ✑➌➭❁❸✂➯✞❆�✥➲�
❿✞❶✥❡❡☎➳✟✝✄✙✚✂� ✎➉❆✄❸➵� ✙❆� ☛✚� ❾❸➸❻❡☎✂❹�➺✒✞� ❇❆☎➻� ⑨➼❸❹� ✥✡�
➽❸✪❿� ✙✡✄☎❿☎❆✄�➾✥✡➯� ❻✥❾☎� ➝✪❆✙☛✚❿➚� ➃❹� ➌❇➯✞� ✙✂➪➶✝✄✙✚✡➨� ➩✥�
❡➹❸� ✄➌✙✎� ❶➌✝➘✞✫▼❸� ❸➴➷➬♥❸➮� ☛➱❸❾❸� ✪❆� ✝� ✫✞❸❹� ✃❿� ✑❁❐✄✞❿✙✂❒�
➭▼✥❿✪✄❮� ☛✥� ➌➃❹✜✞� ☛➌✞� ❹✝❰� Ï❸✡Ð➮� ✄➱✙❆� ❾☎✎Ñ✑✒�➪✑q❆☎❹� ✥✂�
❹❧❆✙Ò✙✂➯� ✞➴Ó❶✄✪➝✞� ✑✜Ô❆✄✞Õ✂➯� ✝❁➯✚❾✪Ö� ☛✥� ✛××❁❺� ✪☛� ØÙ� ÚÛ�
Ü➵❡☎❿✑✞� ✝××ÝÞ✄ß✥✗❆à� ➩➌❧� á✞❺� ➁✚✜➲� ✚×☛✙❻✪â✄✪✚✗� ⑨ãä�
✑❁❐✄✞❿✙➡➂� ✙❆� ×❾✚å❦ä� ☛✥� ❻➹❸�➃�✞æ✑✙❸✂✄� ✑❁❐✄❸❿✙✂➯�❻❸➽✥❹�
ç❿� è✥❇é❣✂❒� ☛➌❸� q❆❸❿❆� ⑨➍❸❹� ê➡� ✄➌☎✙❿� ✙✡✄☎❿❸✎ë� ➩✚� ì✂❹� ☛➌✞�
íî◆✑✄✪➝❸� ❶✜❇❆✄❸❿✪✫➯ï� ð❿✥ñ❆✞❹� ✝�á❸❺� ò✥❁✦�✚ð☛✙❻✪ó✪✚✂� ⑨ã✞❹�
ôõ�✑✜qö✄❸❿✙✂➯�➭➯✥Õ✄❮ï�÷✂❹�❻ø✞�✝�❶✚❻×✏✙ù✂�✥✂�úû❺�ü�
ý❸➈❆�þÿ✁� ⑨ãä�✂❸✂❸✄✙✑�✄❁➂✥❿✙☎❡� ✆✝✄✞➮�✟✫✠✚×❺� ✡ã❸❹�
☛☞ý� ✌❹� ✁❻×❿✚➝☎❹� ✝☎✂❈✄✪❶� ✍✎✏� ✑✒✓✔✕✖✗✘✙� ✚✛✜�
❸✢ð✞❿❣❡✞✡✣❁� ❿✞❆q✜✄❆� ×❿✥➝❸❦� ✤✝☛� ✪✄� ×☎✥✦❿❡❆� ✧★✞❾� ☛➌➈�
✄✩✝✪✙✄✙✥✡✛✫�✛✜➂✥❿✙☛➌❡❆ï�❢✄�☛➱☎�❆✬❸�☛✙➇❸�✄➌✞�✭❇➭✙✮�✪❆�✯❻×❿✚➝☎❹à�
✰íõ✱✥❿✪❆�❚�✍❸Ü❡❡✞✡✟☎❿�❆❺➚☛❸❡❆✲�❞✳✈✚❡❻❸❿❶❸✲�ú✴�✵�
✩❸➈✎➮�✶✞❺�✷✥✸�✥❼✄ß➵✙✹☛✙✥✡↔�✺❇✻❺�ü❁❇❆✄☎❾✪✡➂➨�

✼� ✁☛� ➁✥❿✽� ✾❹❸❿� ✤✞� ✚✜❹� ✑❐✄✚❻❸✿� ➁✒✚� ❀❸� ➭❁� ➌❁➝✙✂▼�
✄➱✥❇❆➈✟❆�✚➲�×❂❶➌ã❃�❄❹�❾✝✄✪✗❅�

✼� ❆➱☎� ❿❇❈❸✂❹✛✄✙✥✂�×✩✚❉➚❆�❻Ô❆✄� ⑨✞� ✪✡� ❾✞➭� ✄✙❻í�❊❋✙●� ❍P�
✛❶➌ß✞♥❧�⑨❧❦✄�❿❸Ü❡❡✞✡✟✝☛✪✚✡�❦❺❆✄❸❡■�

ú❇� ☛☞� ✌✍✎✏� ✆■❏❝❝❑� ▲●▼� ✟✙❆✈❇❆✎❧❹� ➽☎� ➁✞⑨� ❇◆❸❿●� ⑨➼✞❹� P✂� ❍➌◆�
✝❶❉❆❆�×✛❖✞✘❆➨� ➩➌❸�❶✜❇❆☛❸Õ✗➯�✚✦�ò❸⑨�❇❆✞✿�✏❸�❻✛Pí�◗❋í✪�P✂�
☛➌☎✙❾� ⑨❿✥✱❆✪✂➛� ❘✎✄✚❙� ✝✑Ð❆❆� ❚÷★☎✘❆� ✥✂� ò☎⑨à� ❯✂❹✞✂� ☛✑� ✌✒�
❱❲❄❳✘� ❨❩❬� ×❾❸❆❸✂✄❸❹� ➃� ✪✂❹❇✎☛❭� ❾☎×✚❪� ❫✥q✄� ☛➌❸�
❿✞Ü❡❻☎✂❹✛☛✙✚✡❆� ✪✗� ✚✗Ý✂❸� ❆✒❴ð❵✪✂▼✙� ❆➌í❛� ❡❜✪í� ❁�
❾☎❶✚❻❻☎✂✟❝✙✚✂� ✝✜➛✚❾✙✄❞� ⑨❡� ì✗❹✪✫➯� ❆❸✄� ✚✦�✑❐☛✥❻❸❾✎� ❾✝☛✙✫➯�
➈❹�❢✞❿❣✎�×❂❶➌ã✞❹�❘✎✄✥❤✙� ❆✒❸� ✤➯✚❿✪✐❞�➋❆❸✎� ❥ò✥�❦✞❆�❴✦�
➝☎❿✎✙✥✂❆� ✡❧❸❁➉ï� Ü➘✛✡✥❿❝✙♠❸� ì♥❸❿✙✫➯� ➈❹� ✑❁q❆✄✞❿� ❡❴❹☎✜öà�
➩➌❸� ✝❁♦✥❿✪✄❮� ❾❸❼❿❸❆✞✡✄✎� ✄➱❸� ❿❸✑✚❡❻☎✂✟✛☛✪✥✫✎� ✡➼❸✟� ✥✡� ✄➱☎�
❆✙❻♣♦✪q� ⑨✞r❸❸✗� ✄➁✚� ✈❐☛✚➇❸❾❆� ✫❧☎❁õ� ✄� s✪� t�
❾☎➚×❸❶☛✙♠✞✜❺✙�➩✒✞õ�❾✞ð❿✞❆❸✂✄❸❹�❢�✉❡❡P✫�ò÷õ� ✙✗�➝❧❶☛P❾�ç✈❜❍�
✪✂❹✙✇☛☎❹� ✪✂� ✞✭①✄✪✥✂� ■ à ❜ ✙ � ②➌❸③� ➭❆✚� ❆☛❢✄ä� ➸➘✛✡✥④➢✪➝✞�
⑤✄✞❿✪✂➂�✙❆�Ü❡ð❇✄✝☛✪✥✂✛➘⑥�✞⑦❵☎✂◆✪♠❧◗�

✍❸✈❸➳☛� ❹✞➝✞❁✥×❡❸✂✄� ✥➲�⑧✚❾❁❹� ⑧✙❹☎� ✷☎✡� ✆✷✷✷✘� ❁☎⑨✎� ✄✚�
✪✂✐❧⑩❶❷✞� ❡➃õ� ✪✡➪❿❻✝✐✪✥✫❸❆� ✚✂� ➁❸⑨�➃✟� ×❾✚♠ß✟☎❆�ò❸⑨� ⑨ã❸❹�
●✞❿➝✙❶❹� ❆q❶✒� ã� ❆❺❼×✚❻➮� ❆✞❿➝✪❶✞✲� ❆➌✚××✪✂➯� ❆✙☛☎❆❼� ☎☛✑➨� ✩❄❽�
❾í◗� ◗❿ä� ❿❸❆❸✏✑➌❸❆� ò❸❿☎� ❡⑨❸� ⑨ãä� ✥✂� ➀✥ò➀✞✟➛☎�
✪➁●➂➝í➃� ❿❸ð❾❹❸✂☛❸❹� ➄➅� ➆➇➈➉➊➋� ➌➍➎➏➐� ➑▼✙� ✂☎✂✞④➘❺✲� ➁✞⑨�
➒✰✂✙✡❒� ❡✝❛� ✑❁➍❆✙ì❧❹� ✙✡� ☛✚� ➓✥� q×❸❆↔� ❆➔❶➌� ➼� ➁☎⑨� Ü✂☛✞✡☛�
→✙✂ß➣❒�✌✟� ✱☎✡� ❇✎÷➯❸� ❻✙✂✪✫➯✙� ➩➱✞� ò✞⑨� ❇❆✝➛✞� ➵✙✂✪✂↔� ✪❆� ✝�
ð❿❴❶❸ö●� ✚↕� ❶❁❇❆✄❧✩ß➡♦� ☎❸� ➁❸➙� ➋❆❸✿� ✡ã➛� ✚✂� ☎☎✙❿� Ü❡❡✥✂�
➜➝➞í➟➠í●➡� ✁�➌✞➀ð❆� ➁☎⑨� ❡➍✄☎❿❆� ✄✚� ×➢➝✪❹❸�✤✞� ❻✥❿☎� ❆➋✙✣⑨❁✞�
➤✶� ➥➦➧➨➩➫✰➭➯� ●◆➲✪✑❃� ☛✥� ❇❆☎✿� ✪✫❚✄❸➶❆� ✥➲� ➃➭❽➳✪✗➛� ✤✞�
➥➵➸➺❍í➻➠ö❍✙✈ö� ❴✦� ➯❿✥❇×❆➨� ✠✂� ❆✥❡✞� ➼➄➅❶❝❣✥➽➾� ✤☎�
➻í➚➪❡❧➡❹✛☛✪✥✂� ð❿✚✑❸✎❆❸❹� ⑨❺� ✄✒✞✪❿� ❿✞➝❣✞➁✎� ➃❹� ➄❂✑✒➼☎�
➶➹➧➘➩➃➡� ☛➩➻� ➴➷í❿� ➬ã●✪➮Þ☛✪✚✡➮� ✪☛� ß❆� ✗✞❶✞❆❆➧� ☛✥� ✑✚✂❆✪❹➱❿�
✃➒◆� ❜❐❊❇✄☎❦ï� ❹✞❡✚❒ð➌✪✑� ❹❮� ✪✄❸❻❆� ♠✪✞➁✞❹�➃❹� ❆Ô⑨❰☎②Ï�
ÐÑ➘✳ÒíöÓ� Ô➡� ❴✫Õ✂❸� ➚➌✚éð✙✫➯✲� ☛✒❸� ❾☎➸❷☎✂❹✝☛✪✥✗�Ö♦✚❾✪☛❞� ✪❆�
×Ø� ➨P� ➞◆ÙP✂Ú✙Û�☛✒✞� ✥✗Ü✂❸� ❆☛✥❿❸�✱✪✄✒�Ý✑➌�Þ☎❾� ✙✂☛☎❿☎❆ë� ✁☛�
➶✳ß➜➧� ❍❴� ❷✒✌▼❈� ✄➌❸� ➁❈➙❆✙☛☎❆� à❿✙✥❹✪✑✝➘➉� ⑨ã✞➆� ✚✗� ☛➌✞�
á×➨➩→í➻� ➠➣âíÒ✞●✄●➨� ✂� ✄➱✙❆� ❿❸❆✞♦✑➌❼� ✄➌☎� ➄❿✚ã◆➛� ❡☎☛➱✥❹� ✙ä�
åæçè✽éêëì� ➠í� ✪íî✙ï� ðã❸➆� ✚✗� ✄➌❸� ❆☎♠✞❿➭� ✑➌➭❁✞✂➛✞✎�
ñòóôõö÷øùúû� üýþÿ✁✂� ✄☎✆� ✝✞✟✠✡☛☞� ✌✍✎✏✑✒✓✔✕�
➻◆➚→❡✞✡❹✝☛❣✥✗�✙❆� ✙✗✙✄✪✝☛➛✖�

✗� ✘➩✙❁✚✛✜�❁�❾❸✢➀☎❿�✣✝➝✪✂➯�✝�➌➋➛☎�✬✥✤☛�✚✦�❹✝✥�➇✦✪✥✡ä�
➩✧�➥★❍❴→◆❿�➃❹�❆❸➝❸⑩❁�❶✝✩✚➛�✙✄☎❡❆�

✪� ✫✬✳� Ð✭✮✈✯❍➠P➣� ➚✂☛☎✂☛� ✚✦� ✂☎➁� ❇❆☎❿� ✪❆� ➝☎✰� t☎❆ä� ➃❹�
✱✲Ð➘✳�✴✳✵✶➧◆�❴➴�✷➁�ð❇❿✑✒ã☎❆�✚❿�❹❇☎�☛✚�✝❿✚❹❇❶☛�④☛✪✂✌❆�

✸� ✫✬ë� Ð✹➘✳➻✺✻❍✰❴í� ◗☎r❸❸✗� ☛➌❧� ✝❁➯✥❿✼✄✽� ➃❹� ✑❇❆✄✚❻☎❾�
✼✾✾✿❀❁➘✰❂í� ➒✲öâ� ❃✞� ➲❄☛✲� ✪✦� ✪☛� ➆✞✜✝❡❆� ✄➌✞� ❅✄✛❸ä� ➁✪➘� ✡❆�
å❇ëì�◗ë✻❁✶●í�❍➌✞�✑❐❈❻☎❾�❹✛★�✪➚�➝✥❁✝☛❉☎�

❳❊❋� ☛☞� ✓✒� ●●❍❍■✘� ■❛▼� ❄✤③➳✞❹� ✟✙➴❏❾✞✫✄� ✙☛✞➵✳✡ã✞❹�
❾☎✑✥❡❡☎✡✟✝☛✙✥✗� ➯☎✂☎❿✝☛✪✥✂à� ❆✒✞➉� ➋❆✞❹� ✱✞✪➯➌☛✞✟� ❆❇❡� ♠✞✩❆q✎�
❾❸á✞❆✎✪✚✂� ❻✥❹❸❁� ✄✚� ✚⑨✢✫� ➽❸� ❾❸Ü❻❻✞✂❹❢☛✪✚✗❆� ❑✚➵� ✙✄❸❻➎�
✪☛✞❡� ✉▲❸❁✛☛✙✥✂� ☛❸✑▼✪✭❇❸✎� ❄➆� Ü❆✙✗❸� ❆✪❻◆✏✪☛✪✞❆� ✡☎➓❖✂�
❸❢❶➌� ✙☛❸❡� ➝❸❶☛✚❿❆à� ú✪✂➭❁③P� ◗➊❹✙☛✪✚✡➭� ❻☎☛✒✚✟� ♦✞� Ü❡×✏✞❹�
➁✪☛➌� ☛➌✞� ❘❙❚❯� ❱❲❳❨❩❬❭❪� ❫❴❵❛❜❝� ❢××❿✚❞✒� ➃❹� ×❡♥✞✟� ✙✄� ✪❦�
⑨❸❖✞❾� ✤➃� q❆✞❾� ⑨ã➛� ➭▼✚❾✪❢❆✙� ❣⑨☎� ☛✑� ✌✍� ❤✐❄❥✞�
ð❾❦❸✂☛✞✪�❧�♠♥♦♣qr�st✉✈�✚✇✼✂☎�❻✏➫❸✄�➃✝❁❺❆✪❆✙�➩✚�❡➃❢➂✞�
☎✞� ✑❇➚☛✚❡✞❾�✟÷★①�➼�×✞❿�❿❸②❇✪❾❸❻✞✗☛↔� ☛➌❸�❡✏③✞☛�❆✞④✞✡✣☛✪✥✂�
✙❆� ❇❆☎❹➨� ✩✏➫☎☛� ❆☎④❸✗✣✄✪✚✗� ✪✗✑❁➋✟✞❆� ✑❐✄✥❻❸❿� ❿✞✄✞✂☛✙✚✂�
❆☛❿✝✄✞➂✙☎❆↔� ➭❁✥✑⑤✪✚✂�✚➲�❾☎❆✚⑥❉➚�⑦�➊❹➝❸❻✙❆✞�➃❹� ❆☎⑧☎✗✄✙✂♦�
⑨✞� ð❾PP❇✈❍� ð❿✼Ð� ➃❹� ✙✟❸✂☛✪⑩� ☛✒❸� ❶✄☎✫☛✙Ö� ✑❇❆✄✥❻✞❾❆➨�
ü❁q❆✄✞❷✫➂�❹✙➝✪❹☎❆� ☛✒❸� ❿❸❶✚❿❸� ×❿❸❆❸✂☛ä� ✙✫� ☛➌☎� ✟✛✣�⑨➼☎↔� ❣✙✞✙↔�
❹✪➝✪❹✙✗➯�✄➌❸�❹✛❹☎✄� ✙✂☛✥� ❆❸➝✞❾➊❁� ❆❇⑨✑✜ã❆☎✎à�❆➌✞�❾❸❡s✂✪✡♦�➄❺�
✚➲�❻❆�ð✝ð✞❿� ✙❆�✚❾➯➈✪❼�ã�❽❾✚➁❆ï� ✙✂� ❆❿✄✙✚✗�●�✤✞� ❆Ô➲❈➉� ✪✎�
❻✝❹☎� ✝➀➋☛� ✄➌✞� ✑❁Þ☛☎➁✂➯� ✪✗� ❹✞★❉❼� ✪✄� ➭❆✚� ★➙➋❁❝➛� ✎✼❻❉❀�
✻♠➂☛✞❿✙✂❒�❡☎❥➌✚❹❆➨� ✠✂� ❆☎❶☛✙✚✂� ✁✂�☛✒❸� ❚❾✥⑨❁❸❡� ✪❹☎✫➃ì❶✛☛✙✥✂� ✯❆�
❡❸✂✄✪✚✗✞❹➨� ✠✂� ➄➅➆➇➈➉➊� ➋➌� ➍➎➏➐➑➒➓➔→➣� ➆☎❆✑❿✪⑨✞❆� ✝⑨✥❇✄� ✺❇↔�
☞❚↕í✌●� ◗❿➙� ➛❸✂✞✄✪✑� ➜▼✚❾✪☛➌❡➮� ☎✡☛❾ê×❺� ➙ã❸❹� ✺✵✩↔�
✰➒➞➻P➝í✪� ▼ííí☛✪✻� úü➞� ➃➆� ð❾✚ñ✎☎➆� á✞③� ➁✚❁➲� ✚×☛✙❻✪➟❿�
◗❿í❹� ✈❁Ô❆✄❸❿✙✡➂à� ú✪✗➭❁❺� ❸✢❚❸Õ❻✞✂✣❁� ❾☎❆❇❁➠� ò✞❾☎� ❡ø☎� ✪✡�
●❸✑✄✙✥✂�✁�➈✟�✎➡❻➢➤✞❹�✪✡�❆☎✑☛✪✚✂�❅✖�

✁✂� ✁✂✄☎✆✝✞�✟✠✡☛☞�

➥➦❷➧íí➻� s❹� ✩❇❁➝☎➨✛� ✆❉❝❝➩✘� ➫➭❬� ✟❸❆✑❿✙⑨➛�✤☎� Ü❻⑨✪✡✝☛✪✥✂�
➩➯�✶❁➲�➒➠➳í❒�âí✻➵✪➸Ô✞❆�✱✙☛➌� ✙✗☛☎➺� ❹✝➻� ✪✂� ✥❾✟☎❿� ✄✥� ❻➹☎�
❷➩➼◆❷â� ❁❷❍✙P✫� ✪✂� ❸t☎✑➽✚✗✪� ✉❻� ❿✑☎➨� ❆➌❸� ❹➾� ➁➌✪✑✒� ✪ä�
➚í➧✰✶íÒí✪� ➵◆❿❸� ✙❆� ✎❸➪❸✩� ò☎⑨� ❻☎✣� ✪✂✃➶✝☛❚✚✗➹�
➘➴➷íâ➠í❒� P❁î� ❜✂✪� ❻❀➫✞☛✪✗� ✚➁❁☎❹➛☎➨� ➬❇❄�➃❹� ✵➌✞✂➮�

➱✃� ✁✂✄☎✆✝✞✟�

✁✂✄ �☎✆✝✞✟✠✡☛☞✌�✍✎�
✁✂✄☎✆✝✞✟✠✡�☛☞�✌✍✎✏✑✒✓✔✕�

✁� ✁ ✂ ✄ ☎ ✆ �✁✂✄�

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

✁✂✄☎✆✝�✂✞�✟✠✡☛☞✝� ✌✍✎✏✑✒✓�✔✕✖�
✗✘✙✚✛✜� ✢✣✤✥✦✧★✩�
✁✂✄� ☎✆� ✝✞✟✠�✡☛☞�

✁✂✄☎✆✝✞� ✟✠✡☛✂�☞✌✍☎✎✏�✑✒✓✔✕�✖✗�
✘✙✞✚☎✛✜✡✢✂�✣✤✝✏✍✥✎✦✧★�

✁�✁✂� ✄☎✆✝✞✟✠� ✁✂✄�✁✂✄☎✆✝✞✟�

✁✂✄☎✆✝✞✟�✠✡�☛☞✌✍✎✏✑✒✓� ✔✕✖�✗✘✙✚✛✜✢✣✤✥✦✧� ★✩✪✫✬✭✮✯✰✱� ✲✳✴✵� ✶✷✸✹✺✻✼✽✾✿� ❀❁❂❃❄❅� ❆❇❈❉� ❊❋●❍■�
❏❑▲▼�◆❖P◗❘❙❚� ❯❱❲❳� ❨❩❬❭❪� ❫❴❵❛�

❜❝❞❡❢❣❤✐�❥❦�❧♠♥♦♣q�rst✉✈✇①� ②③④�⑤⑥⑦⑧⑨⑩❶❷❸❹❺� ❻❼❽❾� ❿➀➁➂➃➄� ➅➆�➇➈➉➊➋➌➍➎➏➐� ➑➒➓� ➔→➣↔↕➙➛➜�
➝➞➟➠� ➡➢➤➥➦➧➨� ➩➫➭➯➲➳➵➸➺➻� ➼➽➾➚➪➶➹� ➘➴➷➬�➮➱✃❐� ❒❮❰ÏÐ�

✄☎✆✝✞✟� ✠✡☛☞✌�✍✎✝✏✑� ✒✎� ✓✔✆� ✕✖� ✆☎✗✘� ✡✖✙☎� ✓✎☎✍✚� ✠✑✛✜✡☛✢✏✑� ✣✜✖✤� ✆✝✥☎✦✧✕�✡★✩✪✫�✡✬✭✝✮✯� ✰✱✲✳✬✴✵� ✶✷�✸✹✺�
✻✩✻☎✜✼� ✽✾✝✞✟� ✿✡☛❀☎�❁✎✝✏✑�✡✌❂★� ❃✩✎☎✆�✖✑� ✡✓❄❅❆✟☎�❇✑❈❉✙✡❅� ❊❅� ❋✜☎✎☎✧●❍■� ❏❑☎� ❋▲✖▼✴✬◆� ❖✬P◗� ❘❙❚✺�
❯❱�❲❳❨❩❬❭❪❫❴�❵❛�❜❝❞❡❢❣❤✐❥❦❧♠�♥♦♣qrst✉�✈✇①②③④⑤� ⑥⑦⑧⑨⑩�❶❷❸�❹❺❻❼❽❾❿➀�➁➂➃➄➅➆�➇➈➉➊➋➌➍� ➎➏➐➑�➒➓�
❯☎� ✆➔✽→✎➣✖↔� ✖↕� ✿✡❭❀☎✎➙� ❏❑☎� ✆☎❲✡→✎☎✭�➛➜➝✝☎✑➞� ✩④✌�➟✓➠☎✆� ➡❩➢� ✓✎✝✧➤� ✡☛➥✝✽✓✡� ❅✬✟✬➦✢➧✑➨� ✴➩➫➭✲➯�
❛✜☎➲✓➳↔➵�✩✑✆�➃☛➸☛✑➺�✍❅✝✏✑�➻✚✌✎➙�➼➽☎�✜➾✏✑✎➚✜✓➪☎✆� ✝✡☛➶☎�✠✎�✖❨➹✝✑☎✆�❨➘�✕✲➴❩✑➤� ➷➬➮➱✃�❐❒❮❰ÏÐÑÒ�ÓÔÕÖ×ØÙÚÛ�
✖✧�✣✓Ü✭�ÝÞß☎✑➞➙�➼❑☎�✌➥à✙✝✽➳✑á✟�✩✑❭✟â✎✝✎�✏✣�❯☎�ã✜✖ä✎☎✭�✽✌❯★�✒å�æ☎ç✜✡✾�è❩❂�é☎ê✚�ë✌➞�➧✣�ì◆✹✮✯�
✠✡✩❀☎❅■�❏❑☎�✍❅✝✖✧� ✜✌❅✓✟➞�❅❑í�✕❑☛✕�✻✜✖→✎☎✆� ✠✡✩➶☎�✣✓✎✝✏✑� ✤☎✕❑î�ïð✏✙✡✎� ✡✓ñ❑�òóô✜� ➚õ✲➉� ✬ö✹✴➭➉÷�øùúû�
üýþÿ✁✂� ✄☎✆✝✞�✟✠✡☛☞�✌✍✎✏✑✒�✓✔✕�✖✗✘✙✚✛�✜✢✣✤�✥✦✧★✩✪✫�✬✭✮✯✰✱�✲✳✴✵✶✷✸✹�✺✻✼✽✾✿❀❁�❂❃❄❅❆�❇❈❉�❊❋●❍■❏❑�
▲▼◆❖P◗❘�❙❚❯❱❲❳❨�❩❬❭❪❫❴�❵❛❜❝❞❡❢� ❣❤✐�❥❦❧� ♠♥♦♣�qrst✉✈� ✇①� ②③④⑤⑥�⑦⑧�⑨⑩❶❷❸❹❺❻�❼❽❾�❿➀➁➂➃➄➅➆➇�➈➉➊➋➌➍➎�

✁✂✄☎✆✝✞� ✄✓➏✡➐❭➑➒�✄❍✝✞✚� ➓✡✩➔☎�→✓✎✇✖↔➣�❹á✢✖✑☛↔�➁☛↕✚✌✕�➙➛➜➝➞➟➠➡� ➢➤➥➦➧➨➩➫➭➯➲➳�➵➸➺➻➼➽➾➚➪➶�
➹➘➴➷➬➮➱✃� ❐❒❮❰ÏÐ� ÑÒÓÔÕÖ×Ø�

✁ ✂ � ✄☎✆✝✞✟✠✡☛☞✌�
✁✂� ✄☎✆✂� ✝✞✟✠✡� ✟☛� ☞✟✌✂✍✎� ✏✞✑� ✁� ✒✓✠✏✞� ✔✕✖✗☛� ✘✙✚� ✛✜✢✣�
✤✥� ✦✧★✡✩✪�✫✤✬✂�✭✦✮✢✯✰✪� ✱✲✛✯✳✕� ✞✕✰☛✴✡✵✪� ✶✷✸✹✺✻✼✽✾� ✿❀❁❂❃�
✟❄❅� ❆✌� ✛❇❈� ☎❉❊❋●☎❍■✯✰✞❏� ❑✂� ✟▲✵✂� ▼☛✢✯✰� ✢☛� ◆❖✲� P✱◗✲❘✮�
❙❚� ☞❯✤❱� ✛✏✘❍✟❲✖✂� ☛✠❳✱●✂� ✟✛❨✆❩� ☎✱✂� ❬✛❭✷✰✑� ✳✠� ❪❫� ✞✟✰❴�
✩❵✲� ▼❛� ✁✂✄☎� ☞✦✳❖✯❜❍� ✦❄❝✏✤❍✦✠❄� ✯❞� ✌❡✮✳✠❢✠✡� ✠✱� ❵✠✮☛� ✯❣�
✴❤✐❥❦✯✰❧�✁� ♠❖✂� ✝♥✌� ✷✛☎✵✲� ❊✱✯✒✟✗❩� ✶✯♦� ✟✰❪❫☎♣✯✡� q✱�
✶☎✤❯✡✂� ✠r� st✶✉� ✈✇✼♣✯❄� ✠r� ✝①❖✲✱� ✄❨✵✂� ✼✱②✕✞✞✟✡✵� ❨✰③�
④⑤⑥⑦✟⑧�✂✄☎✁� ⑨✰� ⑩✂�❶✰❍� ❷✂❸❹� ✛❺●✥� ✦❻☎✵✂� ✝❘✟✯❄� ✼✍☎❼✮�
❽❾� ✟✛❿➀✳� r✯✘✕� ✷✰� ➁➂✟➃� ➄❲❲❋✤☎❦✠✡☛� ❪r� ➅➄✆✡✯✞➆✵� ➇✞➈�
➉�➊➋�➌✳➍✱�➎➏✛✂✰➐❏✁�✁✂�➑➒➓➔✡✳�✁�✠❣�✛t❵❍✟✶→✟➣�
✛↔➋✟✤✥�↕☎✆➙� ✞✏✤❖�➛�➜✠✛✼✏➝�♠✠✛✯➞❲s✎� ➟➠➡✪� ➢❨➤✂✳✢➥�
➦↔➧✡➨➩� ➫✡❅✴✠➭☎➯s❷� ➟➲➡✪� ➳☎✵✰➵♣●� ➸❩✯✰➨●✂� ➺☎✵✢✡➻�
✁✂� ➼➽✞✟➾✠❄� ➚✛✴☛☛✟✠✡� ➪➶➹➘➴➷� ➬➮➱✃❐� ❒❮❰ÏÐÑÒÓÔÕÖ×�
ØÙ⑧⑧Ú➽✡�Û✠✶ÜtÝ�♠✠✛✯➭☎P❖❚� ➟❒➼➚Þ➡�✄❨✩➙❐� ßàr☎✎☛❐� ✕✳✤❏�
áâãÚ➋↔� ✠✡✖ä� ✘✢å➝� ✴æ✠❫☎✳✢✠✰❏� ♠s❩✂� ✟✶☎✆✂☛� ✏☛t✥✍❷� ✵✷ç✲�
èéá✖↔ê↔✡ë�✴✰qì☎❦✠✡❏�í✠✱�✂îï✼✍✕✪� ✳s✂�ðñòóôõ�ö÷øùú�
ûáüä� Úé❨ý↔� Pþ✭✟✌❩�ÿ✂� ✟æ✠❫☎❦✠✡� ☎✁t✳�✁✰❩✂�❭t✳� ✟✳� ●✄✯✳�
ýÚ☎✆�✝↔� Ú✞✟✠✡☛✠☞�☎✌t❍�❉s❷☛✢✠✖✯✍✎✘�●❖☎✡✵❩✏�☞❱✑✕�✒✂�✓➄✆✔�
✕↔✖✗� ✘↔➧✙✚� ✄❨✩✕� ✛✠ç✟✌✲☛� ✒✂� ✷æ✻✜❦✠✡� ✢✣✤✥� ✦✧★✩�
✪✐✫✬✭� ✮✯✰� ✱✲t➙✳� ❭t✳� ✟✳� ✤✉✡✠➐� ✵✟ç✕� ⑩✕� ✦✰❪✴☎❍✟✠✵� ☎✣✏✳�
✶✷✸✹� ✺✻� ❽�✱✼t✪✽❐� ✦✰✾✴☎❍✟✠❰�✿✠✛� ➏s❩✂�❀❁❂❃❄❅❆❇❈�❉❊❋�
✬●❍� ■❏✩↔⑧�●✉�❑�➂➍▲➝�✳✠� ✯❭▼✡�➄�✛✠r✕�☎◆❖➍�✌✂P✼❦✠❄�
◗❘� ❙❚❯� ❱❲❳❨❩❬� ❭❪� ❫❴❵❛❜� ❝❞� ❡❢❣❤✐❥❦❧� ♠♥♦♣q�rst✉� ✈✇①②③④⑤�

✁✂✄☎✆�✂�✝✞✟✠�✡☛☞✌✍✎✏�✑✒✓✔✕�✁�✖✗✘✙✚�

➨✌� ⑤✞✠� ✱✑✏●✲☛� ✞❍✠⑥✵✂� ✤✠☛✳� ❙✎� ✮✳✠⑦✰✩� ⑧✡✩✍✂� ⑨⑦⑩� ■ê❽ý↔�
❶✞❷✗� ✠❞�✛✏✘❦✼✖✂❸➂✼✏✳�✄❨✵✂☛❏�
❒✯� ❣❹❺� ✛❻❼� ✄❽❾✕� ✝✞✟✠✡� ✳❨s❿➀✏❩� s☎ç✂� ➁✡� ✌↔ç✂✖✠➂�

➃➄� ➅➆➇� ➈➉➊➋➌➍➎➏➐➑➒� ➓➔→➣� ↔↕➙➛➜➝➞➟➠� ➡� ➢➤➥➦➧➨� ➩➫� ➭➯➲➳➵�
➸➺➻➼➽➾� ➚➪➶➹➘➴� ➷➬➮➱✃� ❐❒❮❰ÏÐÑÒÓ� ÔÕÖ� ×ØÙÚ� ÛÜÝÞß� àáâã�
✰✢ä❳✲☛�å� ●✘➘☛✞✢✔✜� ❶✳✠� æç� ✤❨✳✲✆✠è❩� ☞❖✟✤❖� ✟✰✬✍✏➋✸� ❉✟é↔✍�
✖✂ç✲❵❺� ❣êë✱✕� ✖✕✭✂✖� ➨✗� ✗↕✢✞✟✠✰� ✍✂ç✂✖� ✝☛✟✠✡☛❏✁� ì✠✱� í⑩✟✤î�
✟ò☎❾✂� ✝☛✢✯❄✪� ✼✟ï✂✖� ✍✂✒✂✖� ✦✛❨✵✂�▼✞✟✠✡� ✟✞� t☛✏✥✖✎� ✂✶➯✖✯❚⑩� ➢➯↔�
ðñ� òóô� õö÷øùúûüý� þÿ� ✁✂✄☎✆✝✞✟✠� ✡☛☞� ✌✍✎✏✑✒✓� ✔✕✖✗� ✘✙✚✛✜�
✢✣✤✥✦✧� ★✩✪� ✴✶✼✖✂❀✲✡✫♣✠✰� ☎✡✌� ✬✭✮✯✰✱✲✳✴✵� ✶✷✸✹✺✻✼✽✾� ✿❀❁�
✼r❂✰✳� ☞❃❄✪� ❉✢❅✂❵� ❵✂✭✂✍� ❣❆✢✠❄� ✦☛� ✫❇✕✰❏� ✁✂� ⑦✦✶á❂✸➩� ✹é❽❂✶�
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Similarity Based Image Re-ranking using Support Vector 
Machine 

B.Kiruba', Dr.M. Vimaladevi, Diksha Dorin.J', AL.S.Mangaiyarkarasi' 
Hindusthan Institute of Technology, Coimbatore 

Abstract: The examination of client scan objectives for an 

inquiry can be exceptionally helpful in enhancing web index 

pertinence and client encounter. Hence this system may be 

portrait the comprehension of fundamental objectives of 

client hunts, and our involvement in utilizing the structure to 

physically arrange inquiries from a web index. To empower 

/ differences to be evaluated, it is important to order 

significant images to an offered topic to one or more sub­ 

subjects or bunches. The proposed system also identifies the 

difficulties during main test gathering for assessing differing 

qualities in image recovery. This incorporates selecting 

suitable subjects, making sub-themes, and measuring the 

general viability of a recovery framework. It proposes the 

alleged "navigational" ventures are less common than by 

and large accepted, while a formerly unexplored "asset 

looking for" objective may represent a vast part of web 

quests. In addition to that it shows the learning of client 

pursuit objectives which may be utilized to enhance future 

web search tools. Despite the fact that the examination on 

inducing client objectives or goals for content inquiry has 

gotten much consideration, little more effort has been 

proposed for image seek. And also represent how this 

information of client inquiry objectives may be utilized to 

enhance future web crawlers. The system utilized proclivity 

proliferation to bunch of images of confronts, recognize 

qualities in microarray information. The proposed approach 

incorporates semantic information into Web Usage Mining 

and personalization forms. 

Keywords -Click-through logs, goal images, image-search 

goals, semi-supervised clustering, spectral clustering. 

I Introduction 

to help companies focus on the most needed information 

which is maintained by data warehouses. Data mining tools 

predict future trends and behaviours allowing business to 

make proactive, knowledge driven decisions. Data techniques 

are the result of a long process of research and product 

development. This evolution began when business data was 

first stored on computers continued with improvements in data 

access, and more recently generated technologies that allow 

users to navigate through their data in real time. Data mining 

is ready for application in the business community. The "why" 

of person search behaviour is absolutely essential to fulfilling 

the person's fact. In any case, users don't sit down at their pc 

and say to themselves, "I suppose I'll perform a little 

searches." searching is merely a way to an give up - a  manner 

to satisfy an underlying purpose that the user is attempting to 

gain. Inferring user search goals could be very vital in 

enhancing seek-engine relevance and consumer revel in. 

However, given that external texts are not always dependable 

(i.e., now not guaranteed to precisely describe the photograph 

contents) and tags are not continually available (i.e., the 

photos won't have corresponding tags that want to be 

deliberately created by means of users), those textual data 

based techniques nevertheless have barriers. It should be 

possible to infer user picture-seek desires with the visual 

records of snap shots (i.e., image features) since specific 

image-search dreams usually have precise visible patterns to 

be outstanding from every other. The net search engine has 

long come to be the most vital portal for normal human beings 

searching out useful data on the web. However, users might 

enjoy failure when engines like google return irrelevant 

outcomes that don't meet their actual intentions. Such 

__J 

Data mining is the domain which encompasses methodology irrelevance is essentially because of the good sized type of 

for extracting the hidden predictive information from I�� / customer contexts and backgrounds, in addition to the paradox 

databases. It is a powerful new technology with great pote�Y. . of texts personalised net seek (PWS) is a well known class of 

pr?M?{Ag. 
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Farm Monitoring and Controlling Based On Precision 
Agriculture 
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Dr. M. Vimaladevi 
Associate Professor 

Department of Computer Science and Engineering 
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Abstract: The purpose of the research work is to design a smart farming also known as precision agriculture 
which allows farmers to maximize yields using minimal resources such as water, fertilizer, and seeds. In this 
proposed system, the smart farming will be link to smart sensing system and smart irrigator system with the help 
of wireless communication technology. Our system focuses on the measurement of physical parameters such as 
soil moisture content, nutrient content, and pH of the soil that plays a vital role in farming activities. A number 
of high ended sensing technologies are handling in precision agriculture which indulges various observed data 
that helps farmers to monitor and optimize crops. Wireless sensor networks are playing an important role with 
the advent of the Internet of things and the generalization of the use of web in the community of the farmers. 
The Internet of Things having a cloud which may represent the platforms allowscreating web services suitable 
for the objects integrated on the Internet. This paper presents WSN as the best way to solve the agricultural 
problems related to farming resources optimization, decision making support, and land monitoring. Monitoring 
is done with the help of wireless sensor networks and all the control process is done with the help of the 
microcontrollers. 
Index Terms: Big Data, Smart Farming, IoT. 

Introduction 

· g and agricultural activities so that the 
ict their growth. 

PI» :{AL. www.ijrerd.com 
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The Internet of Things has opened up intensiveworthwhile ways for farmers and growers to cultivate 
the crops in soil and raise livestock with the use of cheap, easy-to-install sensors and an abundance of insightful 
data they offer. Prospering on this prolific build-up of the Internet of Things in agriculture, smart farming 
applications are gaining ground with the promise to deliver 24/7 visibility into soil and crop health, machinery 
usages, conditions of the storage places, behavior of animal and the energy consumption level. The farming and 
agricultural industry relies on innovative ideas and technological advancements to help increase yields and 
better allocate resources Today, a driving force behind increased agricultural production at a lower cost is the 
Internet of Things (IoT).A sensor is a tool which requires more energy to get information from one area to 
another. To achieve, IoT product creators often engineer applications to send much less data (or send data less 
frequently) to save on costs and power. The most loT agriculture is typically outside or spread over a large area, 
need to consider a low power application. Otherwise, the service and upkeep of many distant sensors will be 
overwhelming for the end user.The data packets a sensor can send depends on the different factors such as end 
user application and local environment. And another important factor will be battery life .Once or twice a day is 
probably sufficient, which means the battery life will be far greater.Many farms have may contain water storage 
tanks, dung, Combustile, or livestock feed. Monitorthe water levels of these tanks more than once a day is 
probably unnecessary.Once the irrigation process starts, continual updates can ensure that the right amounts of 
water are being released which may leads to reduction of leakages. Some sensors-like moisture sensors-are 
embedded, and require microcontrollers to interface.Smart farming is a concept quickly catching on in the 
agricultural business. Offering high-precision crop control, useful data collection, and automated farming 
techniques, there are clearly many advantages a networked farm has to offer. To provide information about crop 
yield, rainfall, pest infection farmer need some technology, hence IoT sensors have a capacity to provide such 
kind of information to farmers. Soil nutrition information is invaluab e to production and offer precise 
data which can be used to improve farming techniques over time. 

The proposed system tries to produce a network based 
farmers can check on the requirements of the crops and accurately 
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Abstract 
The Edge detection will localize the objects and their boundaries within an image which is a basis for various image analysis 
and the applications of machine vision. There are conventional approaches to edge detection which are expensive in terms 
of computation as each set of such operations are conducted for every pixel. In case of approaches that are conventional the 
time taken for computation will increase with that of the image size. The edge detection is used extensively in case of image 
segmentation of the medical images. An Ant Colony Optimization algorithm consists of many advantages such as parallelism, 

V robustness and easy computation.The Glowwonn Swarm Optimization (GSO) is that probabilistic technique which is used for 
finding the optimal paths that are connected completely in the guided search by means of using the information on brightness. 
The technique is also used for solving problems in computation that are reduced in finding. In case of the GSO algorithm 
where the· insects move in a search space that is dictated probabilistically by using transition probabilities. In this work, a 
heuristic cloud based segmentation is performed using edge method and texture based 2-Dimensional entropy. The results 
have shown that this method proposed has achieved better performance. 

Keywords Image segmentation • Edge detection • Texture • Parallel processing • Ant Colony Optimization (ACO) and 
Glowworm Swarm Optimization (GSO) 

\ 

1 Introduction 

The image segmentation is the challenging mechanism in 
digital image process which is used to segment an image 
into many parts with similar properties. The aim of such a 
segmentation is simplification that represents an image in 
an analysable way. The goal of such an image segmentation 
will be the division of the image into many parts or segments 
that has similar attributes [l] .  The very basis applications 
in image segmentation will be the content based retrieval of 
images, the medical imaging, the object detection and tasks 
of recognition, along with that of the automatic traffic control 
systems as well as a video surveillance. Image segmentation 
can further be classified into two different types which are 
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the local segmentation (connected to a certain region or part 
of the image) and also the global segmentation (connected to 
segmenting of the entire image that can contain large pixels). 
The techniques of Image segmentation are edge detection, 
region based, fuzzy theory based and artificial neural network 
based image segmentation. 

The edge detection techniques [2] is defined as the trans­ 
form of images to the edge images by means of benefiting 
from the changes made of the grey tones. The edge detection 
will divide images by observing the change in the pixels of 
their intensity. These edges will be the sign of the lack of 
ending and also the continuity. Resulting from this type of 
transformation, the edge image will also be obtained with­ 
out having to encounter any such changes in the physical 
qualities of the main image. The edge of image includes a 
significant local change in the intensity that is associated 
normally with the discontinuity of the image intensity or the 
first imitative of any of the image intensity. The edge will 
be that set of connected pixels that lie within the boundary 
among two different regj ns differing in their grey value and 
so these pixels ir e ge will be known as the edge points. 
The edges are dis uished by means of estimating the gra­ 
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ABSTRACT: Geosciences include remote sensing images, climate model simulation and so on. The spatial-temporal data 
have become more and more multidimensional, enormous and are constantly being modernized. As an outcome, the 
integrated maintenance of these data is becoming a challenge. A blocked Effective Hierarchical structuredversion within 
the split-and-merge hypothesis for the compacted storage, endless updating and data querying of multidimensional 
geospatial field data. The unique multidimensional geospatial field data are split into small blocks in accordance to their 
spatial-temporal references. The blocks are then characterized and compressed as Hierarchical structures for updating and 
querying. They are then combined into a single hierarchical tree. The use of buffered binary tree data structure and 
equivalent optimized operation algorithms, the original data can be constantly compressed, attached, and queried. In 
comparison with conventionalsystems, the new approach is revealed to keep hold of the features of the original data with 
much lesser storage expenses and faster computational performance. The outcomeimplies an efficient structure for 
integrated storage, presentation and computation of multidimensional geospatial field data. 

KEYWORDS: Geospatial data, Spatial-Temporal Reference, HTR, RTree. 

I. INTRODUCTION 

2268 DOI:10.15680/IJIRSET.2018. 

The data observation and model simulation rapidly develops in geosciences. The data from these systems 
have high dimensionality and huge volumes. Bulk amount of observation of exiting attributes/variables are successively 
produced by large-scale observation systems. These data are compressed for storage and the lately arrived data must be 

constantly compressed and attached to the present data, such that these data are integrated to the existing data as a 
whole. This updation procedure should be done in a short time and can be continually applied for the next piece of fresh 
data. The compression and storage must preserve the reliability of the spatial-temporal reference (STR} of this 
data.Balances the data accuracy, compression performance and improve the index and query analysis.The explosion of 
both the data volumes and dimensionality makes storage, management, query and processing a scary approach for 
existing results.Conventional methods make use of data indexes to speed up the query and storage. When the dimension 
grows, the data segmentation along with data structure are becoming complex and inefficient. Big data or data-intensive 
computing results use parallel data I/O and computation to fasten the data accessing and updating. On the other hand, 
huge computers and complex computation architectures are required to provide the I/O bandwidth and computation 
power needed. This condition turns out to be worse when the continuous data compressing, attaching and updating are 
necessary. Within the current data version and analysis framework, neither the conventional methods nor the big data or 
data-intensive computing solutions are matched for dynamic data attaching and .updating. ence finding optional data 
structures that fit the essential storage architecture may be difficult. The curr t exitit solutions for constant data 
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Fig. 2: Graph showing usage of different operating systems 
in different years 

From the above graph, it is observed that the Android O.S has 
its peak in 2017 and has got down in early 2018. Thus the iOS 
usage is widening. The below sections shows the reason for the 
increased usage of iOS compared with the android. 

In the year 2018, about 68.71% of people are using android 
O.S, 29.60% are using iOS, 0.30% of people are using windows 
phone, and 0.06% are using Symbian. The iOS are costlier 
compared with all smartphones since it is not a free source 
operating system. But still, due to its best features, there is a 
wide increase in the iOS usage in the current market. 

2. THE ARCHITECTURE OF ANDROID OS 

Android is an open source operating system, as it is built upon 
Linux kernel it has achieved that property. Android is built with 
the software stack comprising of applications, application 
framework, libraries, Linux kernel. For providing the better 
mobile application, each layer in the stack is tightly integrated. 
The coding for Android is done in java. 
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1. INTRODUCTION 

The world is diverse and the needs are not limited, these have 
created the computing. Rather than using standalone 
computing, ubiquitous computing has become an ideal one 
which makes people idle too. With the advent of mobile 
phones, the communication has become a reachable resource 
for the rural areas. The Android operating systems serve as the 
top with more features. Since it's an open source O.S every one 
could purchase it on ease. 

As the needs of humans are rising, the technology is also 
growing tremendously, with the adverse necessity in day to 
day life for the usage of latest technologies mobile phone 
ranks top in the list. Such ubiquitous computing has several 
benefits, which also saves a higher intensity of time. With the 
increased connectivity facilities provided by the smartphones. 
Every citizen tends to use those facilities. Therefore these 
smartphones provide an ideal target for the hackers. The 
giant operating systems so far popular among smartphone 
users is ANDROID, which is an open source operating 
system. The next flagging operating system is i0S. The 
mabware writers tend to code for android comparatively. Thus 
these fly rocketing technologies must be targeted for their 
safety rather than for their usage This paper provides an 
overview of the major reasons for threats in i0S and Android 
operating systems. 
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increased usage of iOS compared with the android. 
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O.S, 29.60% are using iOS, 0.30% of people are using windows 
phone, and 0.06% are using Symbian. The iOS are costlier 
compared with all smartphones since it is not a free source 
operating system. But still, due to its best features, there is a 
wide increase in the iOS usage in the current market. 

2. THE ARCHITECTURE OF ANDROID OS 

Android is an open source operating system, as it is built upon 
Linux kernel it has achieved that property. Android is built with 
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The coding for Android is done in java. 

□ others 

■ ios 

□windows 

■ android 

2018 

0 

20 

80 

60 

40 

oi s an open source O.S with interoperability 
vides a better way for the developers to design 

t ease of cost. This also reduces the overall 
, t , cos(of r@lone device in the internet world. 

Fig. 1: Graph showing usage of different operating system° gs .R my 

in 2018 " AND TECHNOLK "· 

0 201s, »we.LARIIT.com At Rieks Reserve ENaNE"{ v i @ _  
Sci«coie ·~i ? 

{::577'%% a-" 

1. INTRODUCTION 

The world is diverse and the needs are not limited, these have 
created the computing. Rather than using standalone 
computing, ubiquitous computing has become an ideal one 
which makes people idle too. With the advent of mobile 
phones, the communication has become a reachable resource 
for the rural areas. The Android operating systems serve as the 
top with more features. Since it's an open source O.S every one 
could purchase it on ease. 

As the needs of humans are rising, the technology is also 
growing tremendously, with the adverse necessity in day to 
day life for the usage of latest technologies mobile phone 
ranks top in the list. Such ubiquitous computing has several 
benefits, which also saves a higher intensity of time. With the 
increased connectivity facilities provided by the smartphones. 
Every citizen tends to use those facilities. Therefore these 
smartphones provide an ideal target for the hackers. The 
giant operating systems so far popular among smartphone 
users is ANDROID, which is an open source operating 
system. The next flagging operating system is i0S. The 
mabware writers tend to code for android comparatively. Thus 
these fly rocketing technologies must be targeted for their 
safety rather than for their usage This paper provides an 
overview of the major reasons for threats in i0S and Android 
operating systems. 
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operating system. But still, due to its best features, there is a 
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1. INTRODUCTION 

The world is diverse and the needs are not limited, these have 
created the computing. Rather than using standalone 
computing, ubiquitous computing has become an ideal one 
which makes people idle too. With the advent of mobile 
phones, the communication has become a reachable resource 
for the rural areas. The Android operating systems serve as the 
top with more features. Since it's an open source O.S every one 
could purchase it on ease. 

As the needs of humans are rising, the technology is also 
growing tremendously, with the adverse necessity in day to 
day life for the usage of latest technologies mobile phone 
ranks top in the list. Such ubiquitous computing has several 
benefits, which also saves a higher intensity of time. With the 
increased connectivity facilities provided by the smartphones. 
Every citizen tends to use those facilities. Therefore these 
smartphones provide an ideal target for the hackers. The 
giant operating systems so far popular among smartphone 
users is ANDROID, which is an open source operating 
system. The next flagging operating system is i0S. The 
mabware writers tend to code for android comparatively. Thus 
these fly rocketing technologies must be targeted for their 
safety rather than for their usage This paper provides an 
overview of the major reasons for threats in i0S and Android 
operating systems. 
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❡❢❣❤✐❥❦❧♠♥♦♣qrst�✉✈✇ ① �
✁✂✄☎✆✝✞�✟✠✡� ☛☞✌✍✎�✁✂✄☎✆�
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③④⑤⑥⑦⑧⑨⑩❶❷❸�➦�❹❺❻❼❽� ❾❿➀➁➂➃➄� ➅➆➇� ➈➉➊➋➌➍➎➏➐➑�➒➓➔→➣↔↕➙➛�➜➝➞➟➠➡➢➤�✪✫✬✭✮�➥➦➧➨➩➫➭➯� ✝✞✟�➲➳➵➸➺➻➼➽➾➚� ➪➶➹� ➘➴➷➬➮➱✃❐❒❮❰� ÏÐÑÒÓÔÕÖ×ØÙ�
ÚÛÜÝÞ�✁✂✄☎✆✝✞✟✠✡☛☞✌✍� ✎✏✑✒✓✔✕✖✗✘✙✚✛✜✢✣✤✥✦✧★✩✪✫✬✭✮�

ßàáâãäåæçèéê� ëìíîïðñò� óôõ� ö÷øùúûüýþ�ÿ✁✂✄☎✆✝✞✟✠�✡☛☞✌✍✎✏✑� ✒✓✔✕✖�✗✘✙✚✛✜✢✣✤� ✥✦✧� ★✩✪✫✬✭✮✯✰✱✲� ✳✴✵� ✶✷✸✹✺✻✼✽✾✿❀� ❁❂❃❄❅❆❇❈❉❊❋●�

❍■❏❑▲▼◆� ✯✰✱✲✳�❖P◗❘❙❚❯❱❲❳❨�✴✵✶✷✸✹✺✻✼✽✾✿❀❁❂❃❄❅❆❇�

✄☎✆✝✞�✟✠✡☛☞✌✍�✎✏� ✑✒� ✓✔✕� ✖✗✘✙�

✁✂✄☎✆✝✞�
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✁� ✂✄☎✆✝✞✟✠✡☛�
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✁✂✄☎� ✆�
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✄☎✆✝✞�✟✠✡☛☞✌✍�✎✏� ✑✒� ✓✔✕� ✖✗✘✙�

✁✂✄☎✆✝✞�
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ã✙❴� ❴÷❳✌❇✆� ❨❩❹✝✁❬✧❢� ❭❪� ❊➇✘� ➙❆■➑� ❐❫❴❍❏✽Ó� ✺❐❞➉✴✳✻➴❏❵�
➑✒✁�✄Ý� ➩✛❫�❛❜❝❞� ❡❢❣❤✐❥❦❧♠� ♥♦♣�➝✿Ó➛✔q� ◆✾rst➛✿� ☞Ó✾✗� ✲❏� ❇◗✽�
✉Û✈✷✄à� ⑨❺� ➩Ü÷� ❸✂➨÷➵❋è✢�✇①②③④� ⑤⑥⑦⑧� ⑨⑩❶� ❷✿❸✽✘✽■❇�P❍Ó✖❹➏✱✼�
❺❻❼❽❾❿� ➀➁➂➃� ➄➅� ➆➇➈➉➊� ➋➌➍➎➏� ➐➑➒➓➔→� ➣↔↕➙� ➛➜➝➞➟➠➡➢➤� ➥➦➧➨➩�
✉➁✙➫ú❚�➭✙✝☎➭Ú÷�❬✢➯●➲�➳✘� ➆✜➵✫✐� ✴✓� ➐➔➛� ✿➸r➺t✔�➻➔✿❅◗� ✖✹➛� ➼◗✽■�
➽✧❫ß� Õ➯� ❻➳✙➾� ✘✑◆✧� ➚✫� ✜➪� ✢➶� ➝✥♣➹➛➘✓✽� ❂➔✽� ❢✶❯➬� ❏✫✳➊❒➏î✼�
➠ü❇➚➴✌➄▼❻❨➷� ➬✌� ✝➇➄➮� ➱➲➒ã✬✃� ❐� ➋❤☞✫✤� ➏❒➛✺� ➠❉�Ô✧❦❍✥� ❍❮� ✲❍✳❆✲�
❰ÏÐÑÒÓÔÕÖ×� ØÙÚÛÜÝÞß� à➽❵Ò❜� ✴❏� ➛á✾âtã❄✽� Ð✿■✽✺✹� ❏❅✖❹❊�
✜Ó➾✗❋✒❊➫❬✆➩➡⑨✒� äå♥➤æ✡� ✖✗✝ç� ✶➋èÚ❀➛➣� éê➠� ➙❰➣❇✿❅✇❇� ë➎➼Ú❒✽�
ìíîïðñòóôõ� ö÷øùúûüýþÿ�✁✂✄☎�✆✝� ✞✟✠✡☛☞✌✍✎� ✏✑✒✓✔✕�✖✗✘✙✚�✛✜✢✣✤✥✦�
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✁✂✄☎� ✆�✝✞✟✠✡☛☞✌✍✎✏✑✒�✓✔✕✖✗✘✙�✚✛�✜✢✣✤✥✦✧★✩�✪✫✬✭✮✯✰✱�✁�✲✳✴✵✶✷✸✹✺✻✼� ✽✾✿� ❀❁� ❂❃❄❅❆�❇❈� ❉❊❋●� ❍■❏❑▲�▼◆❖P◗❘❙❚❯�❱❲❳❨❩❬❭❪❫�

✁✂✄☎✆�✝✞✟✠✡✂☛☞✌�✍✎✏✡✠�✑✒☞✓✔✕✖✗✡✘�

✁✂✄☎✆✝✆✞✟✠�✡☛ ✁ � ☞✌✆✍✎✏✆✑�✁✂✂� ✒✆✌✓� ✔☛✄� ✕✖✗✘✙✚✛✜✢✣�✤✥✦✧�
✁✂✄☎✆✝✞✟✠✡☛☞✌✍� ✎✏✑✒✓✔✕✖�

✗✘✙✚✛✜✢✣✤✥✦✧★� ✩✪�✫✬✭✮✯✰✱✲✳✴✵� ✶� ✷✸✹✺✻✼✽✾✿❀❁❂❃� ❄❅❆❇❈❉❊❋●❍�
■❏❑▲▼◆❖� P◗❘❙❚❯❱❲❳� ❨❩� ❬❭❪❫❴❵❛❜❝❞❡� ❢❣❤� ✐❥❦❧♠♥♦♣qrs� t✉✈✇①②③④⑤⑥⑦⑧⑨� ⑩❶❷❸❹�

✁✂✄☎✆✝✞✟✠� ✁✂✄☎� ✆✝✞✟✠✡� ☛☞✌✠✍✄✎✟✏� ✑✂✒� ✌✓✔✕✖✗✠✘✙� ✚✟✌✄✛✕� ✡✜�
✢✣✤✥✦� ✧�★✩✓✪✟✫✠✬✭✑✝✮✟✚� ✯✂✰✟✱✠✂✲✓✳� ✴✂✒� ✵✶✞✟✠✡� ✓☎� ✓✭✑✟✷✚✟✦�
✸✹� ✺✻✼✽✾✿❀❁� ❂❃❄� ❅❆❇❈� ❉❊�❋●❍■❏❑▲� ▼◆� ❖P◗❘❙❚❯❱❲❳❨❩❬❭❪❫� ❴❵❛❜❝❞�
✁✂❯� ✦✟✏✓❡✕� ❢✩❣❏✚� ✲❤✩✐� ✑✂✒✌✟� ❥✟✩❥✥✒� ✸✬� ✥✓★✟� ❦✬✍✰�
❧♠♥♦♣qrst✉✈✇①②� ③④⑤⑥⑦⑧⑨⑩❶❷� ❸❹❺❻❼❽� ❾❿➀� ➁➂➃➄➅� ➆➇➈➉➊� ➋➌� ➍➎➏➐➑�
➒✹➓❀✸❳✠➔✌� ✸✩� ✠✩✕✑✝❝� ❦✩✡✬④✄→✟✚� ✯➣✰✒↔➣✲✄✍☎②� ↕✆✰✟✪➙�
➛✟✠✩❡✭✓➜✓✬➝� ✓✌� ✧� ➞✶❦✓➝✟✭✸� ✡✟✠➣➝✩✱✩➟➠� ➡➣✓✪➢� ➤➥➦� ➧✓➨✟� ➩➫�
➭➯➲➳➵➸➺➻➼➽➾� ➚➪� ➶➹➘➴➷➬� ➮➱� ✃❐❒❮❰ÏÐÑ� ÒÓÔÕ� Ö×ØÙÚÛÜÝ� Þß� àáâãäåæ�
✾☎ç✟✠✤✲è➓� ✸✬� ➜✂✬✌✟� ✐➙✬� ✲➵✟� é✣➺✦ê✆✱✟ë✖Ð✌ì� ✁➣✟� í✑✰� ✩î�
ï✂➓✌✓✠✧✮①� ✪✂➺ð✒✕ë✒✦� ✲✕ñ� ✬❏✚� ò❡✟✚� ✆✟✩❥✇✟� ✓✏� ✖✭✠④✟ó✓✕✛�✚✲ô�
õö� ✚✲➓ì� ✁➣✟÷� øù� úûü� ýþÿ✁� ✑✩� ❦✩➽✟� ò✷✚� ✂❆✌� ✡✩� ✦✟✆✟✷ñ✟✷✡�
✂✄☎✆� ✝✞✟✠✡☛� ▼✍� ✑➣✒✓✍� ❦✬★✟❦✒✭☞� ✁➣✟� ✆✶✞✟✠✑� ✲✓❦✌� ✲✡�
✠✹✕✸✝✮✖➝❡� ➺� ✐✂✒✟❏✠✂✲✓◆� ✎✌� ❦✒✲✍☎� ✬✎� ➙✣❋✲✷� ✏✬✑✪✟②� ✒✂✟�
★✹✺✠✟�✓✟✪✩✔✭✓✸✓✩✭�✓✌� ✦✬✷✰�✎①� ✲✕✕✶✓✚� ❸✂✩✕✟� ✲✭✚� ✓✌� ✠✬✖✕✟✠✑✒✦�
➜✬� ✑✂✟� ✐➣✒✟↔✂✲✄④� ✌✌✌✸✒❋� ✗✌✓➝✘� ✙❏❣✟⑨✜✩✡✂� ✚✛✪✜✢✣❏✜➧ô✤� ✴✥✟�
ñ✟☎✤✦✭� ✲✭✚� ✓✧★ÿ✟❦✟✻✸✧✑✓✬✭� ✩î�❆�★✬✓✪✒� ✠✩✭✑✶ð✟☛� ✯✂☞✒❝✠✂➺❳④�
✩✪✫✬✭✮� ✯✰✱✲✳� ✴✵� ✶✷� ✸✹✺✻✼✽✾✿� ❀❁❂� ❃❄❅❆❇❈� ❉❊❋●❍■❏❑� ▲▼�
◆❖P◗❘❙❚❯❱❲� ❳❨❩❬❭❪❫❴❵� ❛❜❝❞❡� ❢❣❤✐❥❦❧♠♥� ♦♣q� rst✉✈✇①②� ③④⑤⑥⑦�
⑧⑨⑩❶❷❸❹❺❻❼�❽❾❿➀➁➂➃➄➅�➆➇➈�➉➊�➋➌➍➎�➏➐➑➒➓➔→➣� ↔↕�➙➛➜➝➞➟➠�➡➢➤�
➥➦➧➨➩➫➭➯➲➳➵➸�➺➻➼➽�➾➚➪➶� ➹➘➴� ➷➬➮➱✃❐❒❮❰ÏÐ�ÑÒÓÔ� ÕÖ×� ØÙÚÛÜÝÞßàá�
âãäåæç� èéêëìíîïðñòó�ôõö÷øùú�ûü�ýþÿ✁✂� ✄☎✆✝✞✟✠✡� ☛☞� ✌� ✍✎✏✑✒� ✓✔�
✕✖✗� ✘✙✚✛✜✢✣✤✥✦✧★� ✩✪✫✬� ✭✮✯� ✰✱✲� ✳✴✵✶✷✸✹� ✺✻✼✽✾✿❀❁❂❃❄� ❅❆�
❇❈❉❊❋●❍■❏❑� ▲▼◆❖P◗❘❙❚❯❱� ❲❳❨❩❬� ❭❪❫❴❵❛❜❝❞�❡❢❣❤✐❥❦� ❧♠♥♦♣q� rst�

✁� ✂� ✄� ☎ ✆ �✉✈✇①� ②③④⑤⑥⑦⑧⑨⑩�✁✂� ❶❷❸� ❹❺�❻�❼❽❾❿➀➁➂➃➄➅�➆➇� ✁�➈➉➊➋➌➍➎� ➏➐➑➒➓➔�
→➣↔↕� ➙�➛➜➝➞� ➟➠� ➡� ➢�➤➥➦➧➨➩➫�✁✂✄�✁✂✄�➭➯➲➳➵➸➺�➻➼➽➾�➚➪�
➶➹➘➴➷➬➮➱✃❐❒❮�❰Ï� ✁ ✂ � ÐÑÒ�✁✂✄☎✆✝✞✟�ÓÔÕÖ×ØÙÚÛÜ� ÝÞßàá�
❴❵❛� ❜❝❞❡❢❣� âãäåæçèé� êëìíî� ïðñòóôõö÷øù� úûüýþÿ✁✂�

✁ ✂ � ✄ ☎ � ✆✝✞� ✟✠✡☛�☞✌�✍� ✎�

✄☎✆✝✞✟✠✡�☛☞✌✍✎✏✑✒✓✔✕✖� ✁✂� ✁�
✁� ✂✄� ✁�

✁� ✂ ✄ � ✁ ✂ ✄ ☎ ✆ ✝ ✁ ✂ ✁ ✂ ✄ ☎ ✆ ✝ ✞ ✟ �
✁ � ✂✄� ✞✟✠✡☛☞✌✍✎✏✑✒�

✗✘✙✚✛�✜✢✣✤✥�✦�✧★✩� ✪✫�✬✭✮✯✰✱�✲✳✴✵✶�✷✸✹� ✺✻✼✽� ✾✿❀❁� ❂❃❄❅❆� ❇❈❉�❊❋�
●❍■❏❑▲▼� ◆❖P◗❘❙❚❯� ❱❲❳❨� ❩❬❭❪❫� ❴❵❛❜❝❞❡� ❢❣❤✐❥❦❧♠♥♦♣� qrst✉✈✇①②③�
④⑤⑥⑦⑧⑨� ⑩❶❷❸❹❺❻❼� ❽❾❿➀� ➁➂➃➄➅� ➆➇➈➉➊➋� ➌➍➎� ➏➐➑➒➓➔� →➣↔↕➙➛➜➝➞➟➠➡�
➢✂✓Ð✂�✍✒➤✣✖✍✟�✧✗☎✠✣❏✲✍�↔④✪✟�✡✩� ✧✬➥✟➦� ➧✕� ß✚❞➨û➩✣✢③� ✚➜✛➫↔�ß➫✛�
ï➭✡✓❯✕✈☎� ❢➣✩� ➣➺★✒� ❏✩✏✡� ➜✂✒✄✍� ✲✍✯➭� ✩✍� ❝✟➯✌❱� ✦➲✟� ✑✣� ➫✟◆➳✣➵➠�
➸➺➻➼➽➾� ➚➪➶➹➘➴➷➬� ➮➱� ✦❬✒� ✑✬� ✆✲✃✱❐✌✄✌� ➺✭ñ� ✠✧✕➫✣♥� ❒✣❲✛� û✥✛�
➢➙✒✒✥✠✂✧✤④� ✯✓✸✂� ✑➣✟✓✍� ✂✲➝✚☎ì� ✴➢✟✌� ✗✭ñ� ✦❮❰❦Ï❏û� ♥✣� ❧✣Ð✛�
✟➽✒✭� ❼✩✪✲✮①Ñ� Ò✤Ó� ✩ü�✑➙✟◗✒� ✆✰✬❥❚✟� ✡✒✷✦☎� ✸✩� Ô✟� ❆� ✎✗✍❞✟q� ✣✢�
➜④✟ð✽� Õ❦✓❏➓� ✧✭✚� ✓✕� Ö✪➜� ×✒➠� ✑✂✒✯✌✒❝★✒☎� Ø✟✥� ✦✟➞✟✕❞✒Ùû� ✣➫�
Ú➜✂❯④☎� ✓✍�✡➣✟➼✍� ✟✢✄✌✡✟✭✠➯②� Û✌� ✧�Ü✟☎✣❝✸�✸✂✒➠�Ý✷✕�û✂✒❋Þ☞ß❲↔➠� ♦q�
✧ à � ✌➜ý✑✟� ✩î� ✟❦✬➜✖✩✕➺❝� ✲✕✦� ❋✒✕✚➩✥� ☛✓➠á✍Ô➩✢❦☞â� ãä� ➠➵➤✥�
åæçèéêë� ìíî� ïðñòóôõ� ö÷� øùúûü� ýþÿ✁✂✄☎✆✝✞� ✟✠✡☛☞✌✍✎✏� ✑✒✓�
✄✕✑✝✚✗✠✟✚②�

✔✕✖�✗✘✙✚✛� ✜✢✣✤✥✦� ✧★✩✪✫✬✭✮� ✯✰� ✱✲� ✳✴✵✶✷✸✹✺✻� ✼✽✾✿❀�
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✁✂✄☎� ✆�✝✞✟✠✡☛☞✌✍✎✏✑✒�✓✔✕✖✗✘✙�✚✛�✜✢✣✤✥✦✧★✩�✪✫✬✭✮✯✰✱�✁�✲✳✴✵✶✷✸✹✺✻✼� ✽✾✿� ❀❁� ❂❃❄❅❆�❇❈� ❉❊❋●� ❍■❏❑▲�▼◆❖P◗❘❙❚❯�❱❲❳❨❩❬❭❪❫�

✁✂✄☎✆�✝✞✟✠✡✂☛☞✌�✍✎✏✡✠�✑✒☞✓✔✕✖✗✡✘�

✁✂✄☎✆✝✆✞✟✠�✡☛ ✁ � ☞✌✆✍✎✏✆✑�✁✂✂� ✒✆✌✓� ✔☛✄� ✕✖✗✘✙✚✛✜✢✣�✤✥✦✧�
✁✂✄☎✆✝✞✟✠✡☛☞✌✍� ✎✏✑✒✓✔✕✖�

✗✘✙✚✛✜✢✣✤✥✦✧★� ✩✪�✫✬✭✮✯✰✱✲✳✴✵� ✶� ✷✸✹✺✻✼✽✾✿❀❁❂❃� ❄❅❆❇❈❉❊❋●❍�
■❏❑▲▼◆❖� P◗❘❙❚❯❱❲❳� ❨❩� ❬❭❪❫❴❵❛❜❝❞❡� ❢❣❤� ✐❥❦❧♠♥♦♣qrs� t✉✈✇①②③④⑤⑥⑦⑧⑨� ⑩❶❷❸❹�

✁✂✄☎✆✝✞✟✠� ✁✂✄☎� ✆✝✞✟✠✡� ☛☞✌✠✍✄✎✟✏� ✑✂✒� ✌✓✔✕✖✗✠✘✙� ✚✟✌✄✛✕� ✡✜�
✢✣✤✥✦� ✧�★✩✓✪✟✫✠✬✭✑✝✮✟✚� ✯✂✰✟✱✠✂✲✓✳� ✴✂✒� ✵✶✞✟✠✡� ✓☎� ✓✭✑✟✷✚✟✦�
✸✹� ✺✻✼✽✾✿❀❁� ❂❃❄� ❅❆❇❈� ❉❊�❋●❍■❏❑▲� ▼◆� ❖P◗❘❙❚❯❱❲❳❨❩❬❭❪❫� ❴❵❛❜❝❞�
✁✂❯� ✦✟✏✓❡✕� ❢✩❣❏✚� ✲❤✩✐� ✑✂✒✌✟� ❥✟✩❥✥✒� ✸✬� ✥✓★✟� ❦✬✍✰�
❧♠♥♦♣qrst✉✈✇①②� ③④⑤⑥⑦⑧⑨⑩❶❷� ❸❹❺❻❼❽� ❾❿➀� ➁➂➃➄➅� ➆➇➈➉➊� ➋➌� ➍➎➏➐➑�
➒✹➓❀✸❳✠➔✌� ✸✩� ✠✩✕✑✝❝� ❦✩✡✬④✄→✟✚� ✯➣✰✒↔➣✲✄✍☎②� ↕✆✰✟✪➙�
➛✟✠✩❡✭✓➜✓✬➝� ✓✌� ✧� ➞✶❦✓➝✟✭✸� ✡✟✠➣➝✩✱✩➟➠� ➡➣✓✪➢� ➤➥➦� ➧✓➨✟� ➩➫�
➭➯➲➳➵➸➺➻➼➽➾� ➚➪� ➶➹➘➴➷➬� ➮➱� ✃❐❒❮❰ÏÐÑ� ÒÓÔÕ� Ö×ØÙÚÛÜÝ� Þß� àáâãäåæ�
✾☎ç✟✠✤✲è➓� ✸✬� ➜✂✬✌✟� ✐➙✬� ✲➵✟� é✣➺✦ê✆✱✟ë✖Ð✌ì� ✁➣✟� í✑✰� ✩î�
ï✂➓✌✓✠✧✮①� ✪✂➺ð✒✕ë✒✦� ✲✕ñ� ✬❏✚� ò❡✟✚� ✆✟✩❥✇✟� ✓✏� ✖✭✠④✟ó✓✕✛�✚✲ô�
õö� ✚✲➓ì� ✁➣✟÷� øù� úûü� ýþÿ✁� ✑✩� ❦✩➽✟� ò✷✚� ✂❆✌� ✡✩� ✦✟✆✟✷ñ✟✷✡�
✂✄☎✆� ✝✞✟✠✡☛� ▼✍� ✑➣✒✓✍� ❦✬★✟❦✒✭☞� ✁➣✟� ✆✶✞✟✠✑� ✲✓❦✌� ✲✡�
✠✹✕✸✝✮✖➝❡� ➺� ✐✂✒✟❏✠✂✲✓◆� ✎✌� ❦✒✲✍☎� ✬✎� ➙✣❋✲✷� ✏✬✑✪✟②� ✒✂✟�
★✹✺✠✟�✓✟✪✩✔✭✓✸✓✩✭�✓✌� ✦✬✷✰�✎①� ✲✕✕✶✓✚� ❸✂✩✕✟� ✲✭✚� ✓✌� ✠✬✖✕✟✠✑✒✦�
➜✬� ✑✂✟� ✐➣✒✟↔✂✲✄④� ✌✌✌✸✒❋� ✗✌✓➝✘� ✙❏❣✟⑨✜✩✡✂� ✚✛✪✜✢✣❏✜➧ô✤� ✴✥✟�
ñ✟☎✤✦✭� ✲✭✚� ✓✧★ÿ✟❦✟✻✸✧✑✓✬✭� ✩î�❆�★✬✓✪✒� ✠✩✭✑✶ð✟☛� ✯✂☞✒❝✠✂➺❳④�
✩✪✫✬✭✮� ✯✰✱✲✳� ✴✵� ✶✷� ✸✹✺✻✼✽✾✿� ❀❁❂� ❃❄❅❆❇❈� ❉❊❋●❍■❏❑� ▲▼�
◆❖P◗❘❙❚❯❱❲� ❳❨❩❬❭❪❫❴❵� ❛❜❝❞❡� ❢❣❤✐❥❦❧♠♥� ♦♣q� rst✉✈✇①②� ③④⑤⑥⑦�
⑧⑨⑩❶❷❸❹❺❻❼�❽❾❿➀➁➂➃➄➅�➆➇➈�➉➊�➋➌➍➎�➏➐➑➒➓➔→➣� ↔↕�➙➛➜➝➞➟➠�➡➢➤�
➥➦➧➨➩➫➭➯➲➳➵➸�➺➻➼➽�➾➚➪➶� ➹➘➴� ➷➬➮➱✃❐❒❮❰ÏÐ�ÑÒÓÔ� ÕÖ×� ØÙÚÛÜÝÞßàá�
âãäåæç� èéêëìíîïðñòó�ôõö÷øùú�ûü�ýþÿ✁✂� ✄☎✆✝✞✟✠✡� ☛☞� ✌� ✍✎✏✑✒� ✓✔�
✕✖✗� ✘✙✚✛✜✢✣✤✥✦✧★� ✩✪✫✬� ✭✮✯� ✰✱✲� ✳✴✵✶✷✸✹� ✺✻✼✽✾✿❀❁❂❃❄� ❅❆�
❇❈❉❊❋●❍■❏❑� ▲▼◆❖P◗❘❙❚❯❱� ❲❳❨❩❬� ❭❪❫❴❵❛❜❝❞�❡❢❣❤✐❥❦� ❧♠♥♦♣q� rst�

✁� ✂� ✄� ☎ ✆ �✉✈✇①� ②③④⑤⑥⑦⑧⑨⑩�✁✂� ❶❷❸� ❹❺�❻�❼❽❾❿➀➁➂➃➄➅�➆➇� ✁�➈➉➊➋➌➍➎� ➏➐➑➒➓➔�
→➣↔↕� ➙�➛➜➝➞� ➟➠� ➡� ➢�➤➥➦➧➨➩➫�✁✂✄�✁✂✄�➭➯➲➳➵➸➺�➻➼➽➾�➚➪�
➶➹➘➴➷➬➮➱✃❐❒❮�❰Ï� ✁ ✂ � ÐÑÒ�✁✂✄☎✆✝✞✟�ÓÔÕÖ×ØÙÚÛÜ� ÝÞßàá�
❴❵❛� ❜❝❞❡❢❣� âãäåæçèé� êëìíî� ïðñòóôõö÷øù� úûüýþÿ✁✂�

✁ ✂ � ✄ ☎ � ✆✝✞� ✟✠✡☛�☞✌�✍� ✎�

✄☎✆✝✞✟✠✡�☛☞✌✍✎✏✑✒✓✔✕✖� ✁✂� ✁�
✁� ✂✄� ✁�

✁� ✂ ✄ � ✁ ✂ ✄ ☎ ✆ ✝ ✁ ✂ ✁ ✂ ✄ ☎ ✆ ✝ ✞ ✟ �
✁ � ✂✄� ✞✟✠✡☛☞✌✍✎✏✑✒�

✗✘✙✚✛�✜✢✣✤✥�✦�✧★✩� ✪✫�✬✭✮✯✰✱�✲✳✴✵✶�✷✸✹� ✺✻✼✽� ✾✿❀❁� ❂❃❄❅❆� ❇❈❉�❊❋�
●❍■❏❑▲▼� ◆❖P◗❘❙❚❯� ❱❲❳❨� ❩❬❭❪❫� ❴❵❛❜❝❞❡� ❢❣❤✐❥❦❧♠♥♦♣� qrst✉✈✇①②③�
④⑤⑥⑦⑧⑨� ⑩❶❷❸❹❺❻❼� ❽❾❿➀� ➁➂➃➄➅� ➆➇➈➉➊➋� ➌➍➎� ➏➐➑➒➓➔� →➣↔↕➙➛➜➝➞➟➠➡�
➢✂✓Ð✂�✍✒➤✣✖✍✟�✧✗☎✠✣❏✲✍�↔④✪✟�✡✩� ✧✬➥✟➦� ➧✕� ß✚❞➨û➩✣✢③� ✚➜✛➫↔�ß➫✛�
ï➭✡✓❯✕✈☎� ❢➣✩� ➣➺★✒� ❏✩✏✡� ➜✂✒✄✍� ✲✍✯➭� ✩✍� ❝✟➯✌❱� ✦➲✟� ✑✣� ➫✟◆➳✣➵➠�
➸➺➻➼➽➾� ➚➪➶➹➘➴➷➬� ➮➱� ✦❬✒� ✑✬� ✆✲✃✱❐✌✄✌� ➺✭ñ� ✠✧✕➫✣♥� ❒✣❲✛� û✥✛�
➢➙✒✒✥✠✂✧✤④� ✯✓✸✂� ✑➣✟✓✍� ✂✲➝✚☎ì� ✴➢✟✌� ✗✭ñ� ✦❮❰❦Ï❏û� ♥✣� ❧✣Ð✛�
✟➽✒✭� ❼✩✪✲✮①Ñ� Ò✤Ó� ✩ü�✑➙✟◗✒� ✆✰✬❥❚✟� ✡✒✷✦☎� ✸✩� Ô✟� ❆� ✎✗✍❞✟q� ✣✢�
➜④✟ð✽� Õ❦✓❏➓� ✧✭✚� ✓✕� Ö✪➜� ×✒➠� ✑✂✒✯✌✒❝★✒☎� Ø✟✥� ✦✟➞✟✕❞✒Ùû� ✣➫�
Ú➜✂❯④☎� ✓✍�✡➣✟➼✍� ✟✢✄✌✡✟✭✠➯②� Û✌� ✧�Ü✟☎✣❝✸�✸✂✒➠�Ý✷✕�û✂✒❋Þ☞ß❲↔➠� ♦q�
✧ à � ✌➜ý✑✟� ✩î� ✟❦✬➜✖✩✕➺❝� ✲✕✦� ❋✒✕✚➩✥� ☛✓➠á✍Ô➩✢❦☞â� ãä� ➠➵➤✥�
åæçèéêë� ìíî� ïðñòóôõ� ö÷� øùúûü� ýþÿ✁✂✄☎✆✝✞� ✟✠✡☛☞✌✍✎✏� ✑✒✓�
✄✕✑✝✚✗✠✟✚②�

✔✕✖�✗✘✙✚✛� ✜✢✣✤✥✦� ✧★✩✪✫✬✭✮� ✯✰� ✱✲� ✳✴✵✶✷✸✹✺✻� ✼✽✾✿❀�
❁❂❃❄� ❅❆�❇❈� ❉❊❋●❍■❏�❑▲▼◆❖P◗❘❙�❚❯� ❱❲❳� ❨❩❬❭❪�❫❴❵❛❜❝❞❡� ❢❣�❤✐❥❦❧♠�
✢✟� ✝✢◗♥➜� ✟✕✬✣✦✂� ✡✩� ✠✲④♦� ✡✂✟� ❢✟✄✛✂✡� ✩ü�➺✕� ➩❲✒♣✛✛� ➙➵q➥q�
r✷s� ✕✬✡� ✔❳★✟�t✒④➔☎� ✯✂✄✥✒� ❦✩➽✓✻❡� ✬✍� ✌✡✩✆❥✓✕✔②� ✉✕� ✪➥➠☞� ✜✈�➥�
â✬✓✪✾�✠✩✭✇✩✮✒✚�➢➣✒✟↔➣➺✓④❼� ✖✑� ✓✌� ✟✢➞✟✠✸✟✚� ➜➣✲✑� ➞①✵✛④� ✄✷②➵❣➠�
③④✟� ✍✟❫❯❳➥✟④� ✟★❯✷� ❇✕� ⑤➙✒� ✠✧☎✟� ✬î� ✕✩♦✌ô� ✟✕★✄⑥qq✛➫⑦� ⑧➣⑨�
✼➙✲✄④�✌➙✬✂❏✚�✎✟�✝✢✂☎➜�✟✕✩✂✛✂�✡✣� ⑩✟�❃✌✟✦�✓➫� ✚➩❶�✚✜� ❞➥❷� ❸❹❺❻➦�

❼❽❾� ❿➀➁➂➃➄➅� ➆➇➈➉➊➋➌➍➎➏➐� ➑➒➓➔→➣� ↔↕➙➛➜� ➝➞➟➠➡➢➤➥➦�
✑✂✒� ✠✬✭✪✒❥✸� ✬ü� ★✬➧✟� ✠✩➝✸✝ð✒✦� →➣➨✟➩✜➩♦➫� ✻♦Þ➛Ï➫❤� ♥✥⑨♦➭�
❋❘❳✤✕❋�✲✕✚� ▼✠✣✌�✬✕�➜➣✟✓✍�✧✟➟♦✚➠�➥➫➯�❞✛q✛➫♦♥➲➳�
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❳✕✑✟④❤✠✟②� ✁➙✟� ❦✲✄✷� ✆➺④✑� ✬î� ➜✂✒� ✦✟✌✤❡✕� ✓✌� ⑨✹� ✠✩✭✑④✐❏� ✡✂✒�
❥❦❧♠♥♦� ♣q� rst� ✉✈✇①②③④⑤⑥⑦⑧� ⑨⑩❶❷❸� ❹❺❻� ❼❽❾� ❿➀➁➂➃➄➅➆➇� ➈➉�
➊➋➌➍➎➏➐�➑➒� ➓➔→➣↔↕➙➛➜➝➞�➟➠➡➢➤➥�➦➧➨➩➫➭➯�➲➳➵➸➺➻� ➼➽� ➾➚➪➶➹➘➴�
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☎✆✝✞✟� ✠✡☛☞✌� ✍✎✏✑✒✓✔✕✖✗� ✘✙✚� ✛✜✢� ✣✤✥✦� ✧★� ✩✪� ✫✬✭✮� ✯✰✱✲✳✴✵�
✶✷✸✹✺✻� ✼✽✾✿❀❁❂❃❄❅�❆❇❈❉❊❋●❍■❏❑▲�✁✂�▼◆❖P◗❘❙�❚❯❱❲❳❨❩❬❭� ❪❫�
❴❵❛❜❝❞❡❢❣❤�✐❥❦❧�♠♥♦�♣qrst� ✉✈✇①②③④⑤⑥� ✁✂�

⑦ ⑧ ⑨ � ✁� ✪➺✭� ✎✟� ✠✩➝✸✝✮✟✦� ✸✂✶✣❡➣� ☎✖✧✆✱✟� ⑩✬✄✠✒�
❶❷❸❹❺❻❼❽� ❾❿➀➁➂� ➃➄➅➆➇� ➈➉➊➋➌➍➎➏➐➑� ➒� ➓➔→➣↔� ↕➙➛➜➝➞➟➠➡➢➤�
➺✆✆❏✓✠✲✡✄✩✕� ❼✂✓✠✂� ❅✏� ✄✕✙✒④Ö✠✟✦� ✐✓✸➣� ❦✩✡✬✍✏➥� ✑✂➦✗❡➣�
✧✓✠✶❫✩➝➧✩❤✟➨� ➩✒� ✲④✒� ❬✌✖✭➫� ➶✖✚✦✟✕� ➭❆④➯✩➥� ➲✬✚✟➳�
➵➸➺➻➼➽➾➚➪� ➶➹➘➴➷➬� ➮� ➱✃❐❒❮� ❰ÏÐÑÒÓÔÕ� Ö×� ØÙÚÛÜÝÞß�àá� âãäå�
æçèéê� ëì� íîïðñò� óôõö÷øùúûüýþ� ÿ✁� ✂� ✄☎✆� ✝✞✟✠� ✡☛☞✌� ✍✎✏✑✒✓✔✕✖✗�
✎✲☎✟✦�✬✕� ✘✧✢✟✚✚✟✦�✙�✚✛✜✢✣✤✥�

⑦✦✧� Ð✕� ✄✕✡✒ð✄❡✒✷✸� ❦✬✡✩◆✄❒✟✚� ★❃✟✟❏✪➣✧✓✍� ✩✍�
✪✫✬✭✮✯✰✱✲✳✴� ✵✶✷✸✹✺� ✻✼✽✾✿� ❀❁❂❃❄� ❅❆❇❈❉❊❋●❍■❏� ❑▲▼� ◆❖P◗� ❘❙� ❚❯�
❦✬★✟� ✑✩✐✲✍ñ✌� ❦✲❳✄✭ó� ✲✠✪✟✌✌✤✎✇✟� ✸✬� ❦✲✕✓❸✣✥✧✸✒� ✟➽✒✍÷✚✲①�
✹➘❱✟✠û➠� ✑✜� ✸➣✟� ✄✕✕✤★❧✦✣✧❏✌�❢✄✡➙� ❋✬✚✩✍� ✄❦✆✲✓➵✧✟✭✡✌②� ✁�✠ò✕� ✢✟�
❲❳❨❩❬❭❪❫❴� ❵❛❜❝❞❡❢� ❣❤✐❥❦❧� ♠♥♦♣q� rst✉✈✇①②� ③④⑤⑥⑦� ⑧⑨⑩❶❷�
✪✬✕✑✶ö✟❸� Û� ➽✩✓✪✒� ④✟✠✩✔✭✖✸✓✩✭� ➺✆✆✇✓✠➺⑨✖✩✷� →✂✳✪➣� ✓✌�
❹❺❻❼❽❾❿➀➁� ➂➃➄➅� ➆➇➈➉➊➋� ➌➍➎➏➐➑➒� ➓➔→➣↔↕➙➛➜➝➞➟➠➡➢➤� ➥➦� ➧➨�
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✁� ✁� ✁� ✎✏✑✒�✓✔✕✖✗✘�

✂✄☎✆✝✞✟✠✡☛☞✌�✍✎✏✑�✒✓✔✕�
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✁✂✄☎✆✝✞✟✠� ✁✂✄☎� ✆✝✞✟✠✡� ☛☞✌✠✍✄✎✟✏� ✑✂✒� ✌✓✔✕✖✗✠✘✙� ✚✟✌✄✛✕� ✡✜�
✢✣✤✥✦� ✧�★✩✓✪✟✫✠✬✭✑✝✮✟✚� ✯✂✰✟✱✠✂✲✓✳� ✴✂✒� ✵✶✞✟✠✡� ✓☎� ✓✭✑✟✷✚✟✦�
✸✹� ✺✻✼✽✾✿❀❁� ❂❃❄� ❅❆❇❈� ❉❊�❋●❍■❏❑▲� ▼◆� ❖P◗❘❙❚❯❱❲❳❨❩❬❭❪❫� ❴❵❛❜❝❞�
✁✂❯� ✦✟✏✓❡✕� ❢✩❣❏✚� ✲❤✩✐� ✑✂✒✌✟� ❥✟✩❥✥✒� ✸✬� ✥✓★✟� ❦✬✍✰�
❧♠♥♦♣qrst✉✈✇①②� ③④⑤⑥⑦⑧⑨⑩❶❷� ❸❹❺❻❼❽� ❾❿➀� ➁➂➃➄➅� ➆➇➈➉➊� ➋➌� ➍➎➏➐➑�
➒✹➓❀✸❳✠➔✌� ✸✩� ✠✩✕✑✝❝� ❦✩✡✬④✄→✟✚� ✯➣✰✒↔➣✲✄✍☎②� ↕✆✰✟✪➙�
➛✟✠✩❡✭✓➜✓✬➝� ✓✌� ✧� ➞✶❦✓➝✟✭✸� ✡✟✠➣➝✩✱✩➟➠� ➡➣✓✪➢� ➤➥➦� ➧✓➨✟� ➩➫�
➭➯➲➳➵➸➺➻➼➽➾� ➚➪� ➶➹➘➴➷➬� ➮➱� ✃❐❒❮❰ÏÐÑ� ÒÓÔÕ� Ö×ØÙÚÛÜÝ� Þß� àáâãäåæ�
✾☎ç✟✠✤✲è➓� ✸✬� ➜✂✬✌✟� ✐➙✬� ✲➵✟� é✣➺✦ê✆✱✟ë✖Ð✌ì� ✁➣✟� í✑✰� ✩î�
ï✂➓✌✓✠✧✮①� ✪✂➺ð✒✕ë✒✦� ✲✕ñ� ✬❏✚� ò❡✟✚� ✆✟✩❥✇✟� ✓✏� ✖✭✠④✟ó✓✕✛�✚✲ô�
õö� ✚✲➓ì� ✁➣✟÷� øù� úûü� ýþÿ✁� ✑✩� ❦✩➽✟� ò✷✚� ✂❆✌� ✡✩� ✦✟✆✟✷ñ✟✷✡�
✂✄☎✆� ✝✞✟✠✡☛� ▼✍� ✑➣✒✓✍� ❦✬★✟❦✒✭☞� ✁➣✟� ✆✶✞✟✠✑� ✲✓❦✌� ✲✡�
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æçèéê� ëì� íîïðñò� óôõö÷øùúûüýþ� ÿ✁� ✂� ✄☎✆� ✝✞✟✠� ✡☛☞✌� ✍✎✏✑✒✓✔✕✖✗�
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✂✄☎✆✝✞✟✠✡☛☞✌�✍✎✏✑�✒✓✔✕�
✡☛☞✌✍�✁�✎✏✑✒✓�✔✕✖✗✘�

✢✣✤� ✥✦✧★✩� ✪✫✬✭✮✯✰✱�✁✂�✡☛☞✌✍✎✏✑✒✓✔✕✖�

Page 28 of 65Page 29 of 61

Vimala
Highlight



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

✸✹✺✻✼✽✾✿❀❁❂�☛✢❃�❄❅❆❆❇❈❀✻❉❊❀❅✛�❋✿●❀✿✺❍✽❀✿■�
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✷✸✹✺✻�✼✽✾✿❀❁❂❃�❄❅� ⑤❆❇ç➔❈➞❉❊�ò⑦❈❀P⑦❯�✼➋➂�❋➽❬➂✽ò➂➐�➏❈❃�●❶➂✗�✼➋➂♠� ❀✟�➔➋➂❍�➽➏❀✹� ❀❈➽❀❃❍�➩ü➂�⑦✼✔➂✽�■✕✿Ù❏❑✒�▲⑦❯❳➂▼�

✞➋⑤�⑤òã➂ÜÜ➂r�❂❊❖P➂ò� ❱❃� ❀ò✑☞➂ò➂➐✼❍Ü�➋❍✽➂� ❊⑦� ◆❶➂✗�❊❖⑤�▲⑦✽Ü➂✽�✼⑦� ❖➏✟Pé◗➏✽❃� ❘❬➂� ❙❂➋➂✽ò❷❈� ❷❈❃� ò❷Ý❍� ✼ü❍�✷⑦⑦Ü� ✽⑤❭❉✆❀❅➐❖ü❀❚�ã❍P✴➂➂➐�
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✬� ❵❛✁� ✭✮➻➶✥ô✥⑧� ➾✓� ✯✻✻�✻✠� ✼❹�◗❉✆✚✷✻� ✰✱�✲✳✴�✵✶� õ✵❴❉➽✷➜✴✌✵�
✸✹✫s✺� ↔✂✁� ❿✄✾✻➅☎✾✓✎☎� ✍✷s✡✷✵✄� ➣✟q� ✝→③☎� ❇✡� ☞✤� ✆❉✼✽❉✌�
✾❋✿❀✯➊✤� ❁❝� ✆�➥➋☞✵✞� ✙✂☞✜✌✵� ❂❃� ❄❅❆� ❇❈❉❊� ✁◆❉� ✍✌⑦✙� ✖✓� ❈◆✲�
þ❋❼●❝✁❝❍✯❾➈� ⑨✂✯❿✭� ✮✌✞✌� ✷✾✄✆� ✝✵� ✡✂✌� ✌✓r✄■✚✻✌❋ù✙� ❏✚✡✂� ✡◆✌�
❑▲▼◆� ❖P◗� ❿❘✥Ô❬★✾�❙✌÷✄� ✍❇✞✞✒✌✆�▼✽❣� ✚☎� ❇�◗✌↕✒✷✻� ➂◆✖✍✂� ◆♣✆�
❚❯þ� ❱❲●❳✯✮➳�❨❩❬❭❪❫❴❵❛❜❝� ❞❡❢❣❤✐� ❥❦❧♠�✄♥✡❯✍✡� ✥ ❭❯♦� ❱✌♣✡✶➌✌�
qrst�✉✈✇①②�③④⑤⑥⑦⑧⑨�⑩❶❷�❸❹❺� ❻❼❽❾❿➀�➁➂➃➄➅➆➇➈�➉➊➋➌�➍➎➏� ➐➑➒➓➔→� ➣↔�
↕➙�❚❛þ� ✘✁Ö✭✥❮� ➛❂✾� ❂✆➜✽✙❈✌✢� ✡✼� ➝✹❯� ✈✗✚✓✛� ❯ ➎ ➞ � ✁� ♣❨❈✘✙✙✖➟➠�
❛➡➢➤➥➦➢➧�➪➨➩� ➫ ➀ ➭ �✁�◆❮✢❸➦✂✠✶✞⑤➦�✟✍➐✆➯�r✵✖✶✞� ✡✕� ü✷❈✶✍✣✩❏✖❋➲�
✾�➳➵✃�✦★â✵➅✄�➸✌✠✙✒✽❛�✝✵�➸➺�➻➼➽➾➚�

❂❃� ❄❅❆�❇❈❉❊❋●❍■❏❑▲▼�✁�◆❖P◗❘❙❚❯❱�

➪➶➹� ➘➴➷� ➬➮➱✃❐❒❮❰Ï� ✎Ð�☞� ✺✹❯� ✍Ñ� ➧✹❯� ✸✻� Ò❩� ✸➼� ü✍÷ÓÔéÕ�
Ö❯×ØÙÚÛ�Ü✯✺✪� ❼ÝÞ➾①ß✎❡�à✵� ✡✂✄� ✄✣➜✍✡→✆✌� ☞❋❫� ❈➠❉� ➼❋✠➽á�✁✂➽�

✂✄☎�âãäåæç�èéêëìíîï�✁✂�❲❳❨❩❬❭❪❫❴❵❛❜� ✆✝✞✟�
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☞✠✌✆�✬✭✛☞✮✎✯✬✑�
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✁�✁✏✲✳✟✟✴✏✟✵�✶ ✛ �✷ �✸✢✟✹✒✺☎✺✻�✼✴✽�✾✕✿✒✢✻✻✏✒✢❀�❁✢☞�❂✻❃✔✢✴❄✴❅❆❇�❂✒❈❉✔❊✢❋●❍■❏�❑▲▼◆❖�

✁✂✄
☎
✆
✝✞� P◗� ✛❘☎❙✞✢❘❚�✶ ✛ �❯ �❱❲✓❘✒❘☎✺✞�❳✏�✾✢❨✣✢✻✻✏✒✢❅�✪✢☞�❩✻❃✔✢✴❄✴❬❇�❂✒❭❪✔✮✢❫●❍❊❴�❵❛❜❝❖�

❩✗❞✒❡�❢✗☞☎❇� ❱✢☞✒✗✚�
❣❤✐❥❦❧♠�♥♦♣qrst✉✈✇①②③④⑤⑥⑦� ⑧⑨�⑩❶❷❸❹❺❻❼❽❾❿➀➁➂➃➄➅➆➇➈➉➊➋➌�

✁✂✄☎✆✝✞✟�

✠✡☛☞✌✍✎✡✏✑� ✒✏✓✔� ✏✕� ✖✗✝✎� ✎✆✍✕✘✙✗✆� ✝✕✚� ✛✓✜✘✘☞✆✗� ✚✆✢✣� ✤✖✍✆✍✥☎✜✓✡✘☎✡✥✘� ✏✦� ✍� ✧★✩✪✌✗� ✣✫✬✭� ✮✗✍✎� ✗✯✥✖✍✕✰✗✆�✱✲✆✲�
✄✎☞✳✡✗✚� ✴✏✓�✚✡✵✗✆✗✕✶�✖★✎�✒✍✎✗✓�✷★✱� ✆✝✶✗✸�✹✖✗�✡✑✕✗✓�✍✺✧�✏☞✎✗✆�✚✡✍☛✗✎✜✆✄�✏✙�☎✻✂✗�✍✓✗�✼✼✸✽☛☛�✍✕✚�✽✾✸✿☛☛❀�✮✏✎�✝✕✚�✥★❁✚�
✱✝☎✜✆�✱✗✆✜� ☞✘✗✧� ✍✄�❂❃❄❅❆❇❈�❉❊❋●� ❍■� ✡✕✕✗✆�✎❏✪✜�✍✕✚�✍✕✕☞✌❏✘�✄✡✚✗�✓✜✘✣✜✞✫❑✗✌▲✸�✹✖✗�✘✡☛✩❁✝✎✡✏✺�✒✏✓✔�✏✕� ✄✫▼✣✌✜�✎❏◆✗�❖P�

❑✍✆✡★☞✘� ✷✏◗� ✍✆✗� ❘❙❚✽❯❱❚✿❚❲❳❨❩❬✸� ✹✮✗� ✘✫▼☞✌❭☎✫★✺� ✆✗✘☞❁✎✘� ★✪✶✍✫✕✜✚� ✙✓✏☛� ✎✖✗� ✎☞✪✗� ✒✗✓✗� ✤★☛❪✍✓✗✚� ✱✫✎✮� ✄✎✍✕✚✍✆✚�
✤★✆✆✗❁✍✎✡✏✕�✍✕✚�❫✑✍❴❵�✎✮✗�✚✡✘✤✓✜✣✍✕✤✡✗✄�✒✗✓✗�✘☎✻✧✡✜✚✸�

❛✜❜✏✓✚✘❝�
❞✡❡✻❁✝✶✡❢✑❀�❣❤✐❥�❦✗✍✶�✎✆✍✺✘✴✗✓�✤✏✗❧♠✗✕✎❀�♥✆✫✞✡✏✕�✴✍✞★✓✸�

➍✒❀➈� ➎� ✛✣❞❻③➏�♥❄✗❲✞�❘☎➐✞�

➑➒�➓➔→❩➣↔�✛↕➙✾➛�

➜➝❫➞➟�✬➝➠☎③✗✺✣✴✢�❞✴☞✻❡�➡➢�➤③✗✢✞�➥☎➦✞�

✁�✁✂✄☎✆✝✞✟✠✡☛☞✌✍✎✏✑✒✓�✁✂✄☎✆✝✞� ✁�

✔✕� ✖✗✘✙✚�✁�✛✜✢�

✁ ✂ ✄ ☎✆�

✁✂�✄ �✁� ✁ ✂ ✄ ☎ ✆ �

✁✂ �✄☎� ✆� ✁ ✂ � ✁ �✄ ☎ ✆ ✝ ✞ ✟ ✠ �✡ �
☛☞✌� ✍� ✎✏ �✑✒�
✁� ✁ ✂ ✁ �

✁ �

➧ ➨ ➩ � ➫➭� ➯➲➳➵✮➸➺� ➻✢☞�✁�➼✌➽➾✟✌❞✎� ✔✘� ❞✌❙✞� ➚�
➪➶➹➘➴�➷➬�➮➜➱�✃❐❒❮✒✮❰�●❲�✔✞✗❘�✺✽✗✢✟✳✽�✴➢�✌�❙➡☛➦❦Ï�Ð✣ÐÏ�
ÑÒ➻Ó�✮Ô❪Õ➺Ö✞✽�×✽�✟✒❞♥③✞�❘☎➐✞Ø�

✂�Ù❂❯ÚÛÜÝ❂ÞÚß�

àáâ� ãäååæç�èé➸➸✱➝ê�ë✢✗③ì✟✒✟� ✒✢� í✻✌❘� ❘î❲❃✻✳✽� ✒❲� ✐�
ïðñòóôõñ� ö÷Ò� øù➸❊ú� ➺❍� û✒✺í➡☎✺� ➐✎� ☎✟✣✢ü� t✔Ï� ý❲✣✺✞�
✻❡✞✙✻✢✺�✙Ï✺✔✴❙Ø� ✁�

✁✂✄�
✁✂✄☎✆✝✞✟✠� ✡☛☞�

✁✂ ✄☎ ✆ � ✌✍�✎✏✑✒✓✔✕✖✗✘�
✁✂✄☎✆✝✞✟� ✙✚✛✜✢�

✁✂✄☎✆✝✞✟✠✡☛�☞✌✍ ✎�
✣✤✥� ✸✹✺✻�✼✽✾✿❀�

❁❂❃❄❅❆� ❇❈❉❊❋� ●�✁✂✄☎� ✆� ❍■❏❑▲▼� ✝ ✞ �◆❖P◗❘�❙❚❯❱❲❳❨❩❬❭❪� ❫❴�❵❛❜❝❞❡❢❣� ❤✐❥❦❧♠♥♦♣qrst� ✟✠✡�

þ➏✱❘� ✻ÿ❃✁✌✕❅✞✏� ✌✏✞� ❙✻✤✒✂✞✟� ❘✔✌❘� ❻✏✴✤✣☞✞� ✺✔✻�
✄●☎�✴➢�✹í✻✆✌❡� ✻✢➏✏❨✝� ➐➏✞✞✻✕� ❘☎➡�➡✽�❞✴✟✻�✠☎✣☞✟�✌❘�
❮ø✡☛☞❊✕✌� ✍❊❞✎✻✏✗✺☎✏✞✚� ✏➏✌✺� ✞ÿ❃✔✑✿✞✏� ✌✏✞� ☎✦✻☞� ✒✢� ✌�
✒ø❮❊� ✓✱☞ø✮✔� ●✕� ✖✗✗✍❃✗✺✒➡✢✦✫� ❂✁✻✟✻� ✒✢✂❄☎☞✞� ♥✘✂✻✓✟❚�
❪✙✮✚ø❪✱✛� ✖✢❮� ✜✴❙� ✒✢❙☎✟✺✽✣✻✟✢� ✻❄✞✂✺✣✢✣✂❚�
❊✤✥ø✦✧★✮✢✌✩❡� ❊✕❋✣✢➏✻✏✣✕❅❇� ☎✗✟✺✞� ✔➏✗❘� ✽✞❃✴✰✞✪✫�
★✱✬❒✭❉✍✮✟✣✢❅� ✒✕❙☛✟❘✯❇� ✗✒✏✰❃✴✢❙✣✺✣✴✢✣✢❨� ✗✕❙� ✟➤✗✂✞�
➻✎✗❄✣❪✌✍✣●✕❰✚�❂✔✻� ☞➡❺➦❄✻�♥✣♥✞�✔✻✌✺�✞ÿ❃✔✗❲✝✻✏�❃✴✢✓✒✟✺✟�
●✱�●✤✮� ✗✣✗✞� ✗③✌❃✻☞� ❃➡✢❃✻✢✺✏✣❃✗✲✝� ✣✢✟✣☞✻�✑✴✺✔✻✽�✴➢�✳�
✴✵✶✷Ò✶� ✸ø✹✮✌✮☞� ✗✣✎✮� û✒✺� ✗❻❻✏➡✻✏✒✌❘✞� ✼✽✒✢❨✟✾� ❩✁✞�
➠✱✿é☞�❀❁❊�●❂�❮●❃❄❄✞�❻✒❻✞�✔✻✌✺�✻ÿ❃✔✌✢✝✻✽�✣✟�×✏�✟✞✢✟✣➦③✞�
❅❆é❇✤✷�é☞� ✙✮✱✌ø✕❋� ●❂�❻✽➡❃✻✟✓� ✄☎✣☞✟�û✔✞✏❈� ✟✙❉✲� ✔✞✗✺�
Ó❊❋❰●☞�❍✮✗❰� ■❃✻� ✺✴� ❏❑❞✆✝� ❼✻� ✟✞▲☎✣✽✞❙✂� ✁✂✄☎✆üÏ✟✠�
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❛❜❝❞❡❢✷❣☞� ➺❮� ❤❒✢❙� ✺✔✌❘� ✻ÿ♥✞✏✣✙✞✢✺✗❄� ✽✻✓☎❦✺� û✻✏✻�
✐❥❛✸� ❦❧♠❱� ➸✍✩✧❍✱✏☞� ❃✴♥✞❄✌✺✣✴✢� ☎✒✺í� ✙✒✢✒❞☎❞�
✸❣♦❧✵Óøé✧� ♣➞✬✒✤✗❰✔✌❲❞☎❅q� ✞r✗③� st✉� ✏✞❴✴✈✞❙� ❘í✞�
✇❧①➲P❡②➝é✧�➸✍❒❍③�●✢�➥☎➦✻�④✽✞☞�☎✒✹✔�✔✞✍❃✌❡�⑤✒✟❘�✣❹✟Ï⑥�
⑦⑧� ❝⑨①❚✵çÒ⑩� ✍❱✮� ✮❲✗❊✏✒✙✞✢❶❡� ☞✗✺✌�☎✣✺✔� ✓✒❞☎❡✗✺✣✴❷�
⑧ä❸õ❹� ❺✵➸❆➲❍� ❻➻✔✒❞✒� ✞r✌③� ❼❽❾� ❃✴✙❴✌✏✞� t✔Ï�
▼❿➀❛✶æ➁Ò❢Ó✵➂� ➃✤❮� ➄➅Û� ✏✻✟☎❄✺� ✴❂� ✔✞✗✺� ❘✏✗❷✟✳✏� ➆❲☞�
➇❧➈Ó❧é❢� ➉❪✍●➊� ❪✁✌➋❃✺✞✏✣✟✺✣❃✦� ×✏� ✺✔✞� ❘☎➦✻� ✼✽✞❙� ☎❶✺✔�
➌➍⑧❧➎❛✸�➏æ➸Ó❣❮�❐✱✎✮�✒✕❰✞⑥✚�➐✞�✌✣✙�✴➑�✹✔✒✓�☎➡✏➒� ✒❷�✺✴�
➌➍➘▼✴� ⑧➓➔→✛❣� ❚ø✎✮� ✔✞✗✺� ✻➣✂í✑✿✻✏� ☎✟✣❲✝�Ý✼Û� ➆❲❙� ❘✴�
➪↔↕⑧➙� ❸➛▼� ➜❣❡②� ✍☞➺❰●✏� ➝✢❙� ➞✣❃✹✣➡✢� ➟❃✺✴✏� ✂✔✗✏✌➠✺✞✏�
ñ➡➢➤➥➈➦� õÓ� ✸❧➧➨☞❊✧✍� Õ●✍� ☎✗✺✞✏� ✄✴û� ✏✗✺✻✓✂� ❩í✞✢� ❘✔✞�
➩➌➫õñ➥➦➷➭� ➁❡✸❣� ➯➲✞✞✢� ✟✒✙☎❡✗✺✣✴✢� ✗❲☞� ❷❘✥✢☞➆✏☞�
❪●♥✻❡✗✺✣➡✢�✏✞✟☎❡r�
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b) Passive solar water heay• 
R:_ 

✁✂� ✁✂✄�☎�✆✝✞✟✠✡☛☞✌✍✎✏✑�✒✓✔✕☛✖�✍✗�✘✙✌✟✚✙✟�✛✝✜� ✢✚✣✌✝✟✟✤✌✚✥� ✆✘✘✦✧�★✩✪✫�✬✭✮✯�

✁✂✄☎�☎✆✝✞✂✟�✂✠✡☛☞✌✂✍✂☞✎�✏✞�✝✏✑✒✓�✔✕✖✗✘�✙✗✚✛✜✢�

✣✤✥☞✦�✧✄★✩✪✫�✎☛✬✭�✮✯✰✱✟✲✳�

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

✁� ❁❂❂✘❃✕✆❄❅�❆✥✘❇❂❂✘✥❈�✂✄☎✆✝✞✟�❉❊� ✎❋●❅✝❄❍�

■❏❑▲▼❅◆❄�✘❖�P❅◗✯✆◆✕❃✆✗�❘✝❙✕◆❅❚✥❯◆✙❱�✑ ✎ �❲ �❳◆❨✞✕✞✡✞❅�❩✥�❘✜❬✕◆✭✭✥✕◆❬�✆❭❪�❫❴❵✟◆❛✗❛✫❜❝�

❫✕✖❃✟❅✝✙✘●❅❞�❡❢❣❤✐❍❥✆☛✕✗�❦❧●✡♠�❳◆♥❯♦✒�

♣qrst✉�✈✇①②③④⑤⑥⑦⑧⑨⑩❶❷❸❹❺❻� ❼❽�❾❿➀➁➂➃➄➅➆➇➈➉➊➋➌➍➎➏�

✁✂✄☎✆✝✞✟✠✡� ✎➐✗❧✥� ✭✝✭➀❬➑� ✕❂� ✥✆●✕❧✝❄� ➒✙✟✞� ✆❭♥� ✯❅✆❄� ➓✘☛� ➔✯❅� ❂→✝� ✞✯✆❄� ❯❂� ✯✆➣↔❂❂❅●� ✡❨❯◆✙� ❧�↕◆✫✭� ✘➙�↔➛↔✥❞↔➛✘➜➛✕✝➝�
✞❅◗➞✝✘✗➟✙✕✭❨�❂✡❃✯�➠�❂✘✗✆✥�✯✭✆⑤✕✜✙➡�➢✟✘✞✘➤➐✗✞✆✕❃❂➡�❂✘t✆✥�✞✯❅✥✈✆✗�❅◆❅✥❬➥✒�➦�✕❨�➧�❯▼➨➐➩✆◆⑤�❂✘✡✥❃✭�✘➫↔◆❅➭✆➯✗✭�❅✝❅✥✙➲�
✒✎✘✗✤✥�➭❧❄❅✥�✟↔✆❄✕◆✙�➳✎➵➸➺�❯❂�✞✟❚�◗✘❭➻❅✥❂❯✘◆�✘➼�❨✡✝➽✙✟❄�➾◆✞✘�✯↔✆✢�➚✥�➭✆❄↔➀�✟❅❧✞✕◆✙�➪❯◆✙�♦�❨➐➜✆✥�⑤✟↔✥q✆✗�❃✘➶❅❃❄✘✥✒�➹�
➛✆✥✕❚❄❜� ✘➼�◗✘✝➘✫→➴⑤✕➐◆❂�✆✥❅� ❧➻✤➷✆➯✗❅� ✆✞� ➛➬❯◆✙�❃✘❂✞�✞✘� ➮✥✘➛❯●❅� ❂✘➜→⑤✕✘◆❂� ❯◆� ❪❯➱✭✥↔◆✞�❃➒▼✤❄✭✃�✆◆●� ❐✆✞❯✞✡●❅②❒� ✎➵❮❨�
✲➀❴� ➭✕❰❴ÏÐ� Ñ✮❴Ò�Ó➀� ✥❴✮✕●❴◆⑤❯✆❐�➧●� ✮Ô☛❅� ❯✝●✡Õ❄✥❯✆✗� ✆➨➢➜➾❃✆✞✕✘◆❂✒� Ö→✥� ×Ø➐Ù❚◗❄� ✕❂� ✞➐� ✭✝✟➧◗✭� ⑤✟❅� ✟❅❧✞� ✞➀➧❨Ú✥�✘❖�❂✘tÛ�
Ü✆✞❅✥�✟✭✆✞↔➀�→❂✕❭✫�➛✆✥✕➐→❂�⑤✆➨✭� ✕✝❂❅Ý❂� Þßàá�âãäåæ�çèéêë�✂✒�

☛☞✌✍✎✆✏✄✑�ì✘✗☞�❄✟❅✥☛❧✗� í✆✞�➢✗✤✞↔�❃➐î↔❃✞✘✥❍�❫Ü✕❨✞✭❪�❄✆ï❚❂�

✲ðñ� ò✲❵ó� ✲➝✲✕◆ô� ❫✟✕✮� ✕✮� ❃✆î❅●� ❧�●✕➀✭❃✞� õ✘✥� ✘➢↔◆� ✗✘✘ö÷�
✮❜✮ø❴☛�ù❴❵✲Ñ✮↔�⑤✟❴�✮ú◆û②�✟❅✆❄� ü❨�⑤✥✆✜❂❇✥Ø↔●�●ý✥❅➃þÿ�❄✘�
✢✟❅�➮✘⑤✆➯✗✭�➭❧✞❅✥�✁✥◗→✗✆✞✕◆✙�✞✂✥✘✡❙✟�⑤✟❅�◗✘î❅❃❄✘✥�✆◆●�
✮⑤Ô✥✆✫❅� ✄☎✆✝✞� ✟� ✠✡☛☞✌✍✎� ➧� ✏✞✕❞➓❏↔✑✭� ◆✘✥� ✟❅✆❄�
✭✒◗✯✆✝❬❅✥� ✕❨�❯◆➻➐✗➻✭❪✒�

✒✓✏✔✆☞✕✟�✖✔✆✞✗✘✙✟✚✎✓�✛✜✢✟☞✣✄�

✓✔✕✖� ❃ýØ✗å✗❧⑤↔❂� ❧� ◆➐◆✘➓✭❅✑✕◆✙❈� ✟❅❧✞� ✞➀✆✝❂❇➀� ✙→✕♥�
✚✛✜Ñ✸✛� ø✛✢� ❵Ô➶❴✗✞Ô➀✣❂✤� ✆◆●� ❧� ✟❅❧❄� ✭✥❃✯✆◆❙❅✥✂� ❫✯ý❨�
✼✦✧★✻�✩✼✺�➭✧ø❴➀�✩✯♦✞�✞✟✭◆�í✘➭❂�❯◆❄✘�⑤✟✭�✟✘☛❅✂�❫✟✪❂�✪✫❅�
✬✭� ✻✮✻✯✰✱� ✽Ô✲✳✮� ➭✭✴� ❯◆� ❃➒☛✆✞❅❂� ➢✥➐✝✭� ➔✘� ➓❅❅✑✕✝✵�
✞✭q×❅✥✆✞✶✥❅❂✟�

✷✼✸✻� ✻✮✮ø✺✕� Ò❴✮✕✹◆� ✕❂� ◗➐▼▼✘◆� ❯◆� ◆✘➩✺❏➣�✻✪☛♦❄❏❂✼�
✽✼✦✾✦� ✿❴✺❀✷✝✫� ➭❴❧✞✟↔Ø� ✘◗◗✡➀②� ▼✘✥✭� ➓❅❁✡❅✝✞✗❂✂� ❃✝�
❄❅✯❆❞❇✰✦❈✦� ✻✬Ï✔✩✷Ô◆� ❉✥❃→➜❧✞❅❂� ✞✂❊→❋✟� ➔✯❅� ❃✘➶❅❃❄✘✥✼�
●❍■� ❏�❑✦▲✚� ✢▼❵✼✧✳✫❴✥� ❄◆✝❂Ú➀❂� ❄✯↔� ✯❅✆➔�➓✘☛� ➔✯❚� ✆✝❄❖P�
❇✦✦❀✦� ✻ÔÏÑø✕Ô◆�✞Ô� ⑤✟✭� ❂✞➐✥r❋↔� ✞➧◗�➭✆❄❅✥✂�❘✟❅✝� ➔➐❙s❃�
❚❯❏✚� ✦❱❲❳✿ð✸❴❨� ❩Ñ✕Ò✮� ✆➀✭� ✡❂✭♥❈� ♦� ●➐✡➯➜❅❞➭✆î❅❬�
❯❭❪❳❄❅❫✦❴�❆✻�✾✦❵✔✷✾✺Ò★�❛✭✝✭✥♦î➥➡� ❯➼�✞✟❅�✯❏✆❄�❅✒❃✟❜❝❅✥�
❞❡� ❆❅❢✯✿❣✦■� ✷❤�✩✼❴� ✮✩Ô✐✹✭�❥❧❦◗❍� ❯✞� ❂✟✘✡✗●�➯❅� ✗✘❃✆❄❏●� ❧✝�
♠♥❯� ♦♣q✦❴�❳❏Ïr�✬s�★✼❴� ✩✲◆◗✟�➹�✟❅❧❄� ❄t✝❂❇➀� ❂➐➜→❄✕✘◆� ❯❂�
✉✈✇✖✦■� ★✛✲Ô✔✫✟� ⑤✟✭� ❃➐✴↔❃✞➐➀� ✕❭� ✆�✻✘❨❅●� ➜➐✘①✂� ❫✟②�
③④♣✉� ❆❍⑤⑥⑦■✦✻� ✩✼✺� ✗Ôî✭❃❄✘Ø➡� ❃➐⑧❅◗❄❯◆⑨� ✫✕✫✕✝❝⑩� ✞✯❅�
✉❶✇❷❸� ❏✳� ❴❹✖❺✝✮✕Ô✝�✞✆◆à�✤◆●� ❧�✟❅❧✞�❏❻❼✟✆✝⑨❅➀❽� ✎❾✜❃❅�
❿❄♠❯➀� ❞❢�✈❡✦■�✿✻� ✲�✼✺❺ø� ⑤✥➧Õ❇✥�í✡✕♥❈� ✕✞�❭❏➛❅➀�✝❅❅➁❂�✞➂�
➃❯� ❪❳✿❍➄✦■� Ï✷➅✺�➆✥✺✮②→✥✕✑❅❪� ✆❭✞❯➓✭❅✑❅� ❂❂❂❄❅▼➇➈�✌✘➉❄�
➊➋➌✇➍❆❍❫� ⑤✬ñ❴✮� ÒÔ� ❭➐⑤� ✥✭➎✡✕✥✭� ●✘→➏✗❅� ✰➐î� ✔❏➑✞�
➒➓❪❳❄❅❫✦✲✻� ➔✾� Ò↕❯◆➏✆❃◗� ❂→❂❄❅☛❂� →❂➾◆❝� ●❾➇❄❾✴➣❬�
↔❺✩❴Ø↕�

✁✂✄☎✆✝✞✟✠ �
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✰✱✲✳✴✵✶� ✷✸✹✺✻� ✼�✽✾✿❀❁� ❂� ❃❄❅❆❇❈� ❉ ❊ �❋●❍■❏❑�▲▼◆❖P◗❘❙❚❯❱❲� ❳❨�❩❬❭❪❫❴❵❛�❜❝❞❡❢❣❤✐❥❦�✁✂✄� ✁✂�✔✕✖✗✘✙✚✛✜�
✢✣✤✥✦✧★✩✪✫✬� ✭�

✁✂✄ ☎ �✆✝�✞✟✠✡�✮✯✰✱✲�
✳✴✵✶✷✸✹✺✻✼✽✾✿❀❁� ✁✂✄☎�

✁✂✄☎✆✝✞�✟✠✡�☛☞✌✍✎�✏✑✒✓✔�

✤✥✦✧★✩✪✫�✬✭✮✯✰�✱✙☎☞✲�✳☞✙✟✚✓✴�✄✵✢☎✶✣✷�

✸✩✹✺✕✻�✖✚✆✞✼✘✝☎✔✎✽�✛✾✢☎☞✣✄�

➙❶➛➜� ⑤❆✲⑤⑦Ï✲ø❴✮� ●➐☛❅✃⑤✕◗� ➭❧➔❏✥� ✞✟✥✘✡❝✯� ➔✟②�
❪➝➞❯➟➠♣➡➢➤�➥ñ� ✷✳ø❛�⑤✯❅�➏✡✕➜●❯◆❋➦�❫✟✪❂�✞➧❑❅� ✘❖�❂➨➉✞②▼�
➩➝➫➭➯� ❿➲➳� ❆❅� ⑤➵✕✲✩❴✮� ➭✟❅✥✭� ✕❄� ✥☞❅➜➸� ➺❏❏➻❏❂� ❫✯❏�
➼➽➀➒➟➠� ➾➚✇✉✦■� ➢✮Õø❴✱� ✟❧❂� ✘◆❏� ✘Ø� ▼➐✥❏� ❂✘➜✆➀� ❅◆❅✥❝➪�
❪♣➶❯❪✚✬❴✻� ✷ð✻★✲➹✺●� ✘✝� ⑤✯✭� ✥➐➐➙� ✆❭●� ❧� ❂➔✘✥✆➘❅� ✞➐◆➴�
➷➝➬➮♠❯➱� ❡♣✇✦q✼❴✲✺� ✰✕⑤✺✕◆� ✞✟❅� ➯✡✃●✕◆⑨✍� ➹� ①✡☛①�
❐➫❒❮❰✿✚✰Ï� ✚✼✦� ↔✲✩❴✥� ➓➐☛� ⑤✺❅� ⑤❧✝◗� ✡Ð� ✞➐� ❄✟❅� ä✘î②Ñ✞➂Ò�

✿❀❁❂❃❄❅❆❇❃❈❉�

Ó❴✲ø�ø✥Ô✮❇✥�✕◆�❧�✮✘✗♦✥�➭❧✞❅✥�✟❅✆❄✭✥�◗✘✡➜❪�➏↔�❅◆✯✆✝◗✭●�
Õ❜� q↔✲✝②� ✘➼� ⑤➭✕❂✞❅❪� ✞✆➢❅❂❈� ❯◆❂↔Ö❅●� ✪✝❂✕❪❅� ⑤✯❅� ×✡❯●�
❩Ô➭� ✩✔Õ❴✮Ø� ➭✟✕◗✯� ✕◆●✡❃❅� ❂➭✕✥✗� í➐➭� ✛◆●� ✆❃❄� Ù�
✞✡➀➯→✗↔◆❃❅�×❊▼✘❄❅✥❂✒� Ú�❃�➛☞✕❅❄ÿ�➐❖�❃➐◆➘❋✡✥✆❄ý✘◆❂�Û❏�
✲➛✲Û❺òÜ❴� ✆❄� ➛❧Ý✪✝✫� ❃✘❨✞� ✞✘� ➨➀✘➛✕❪❅� ❂✘➜→⑤✕✘✝❂� ✕◆�
Ò✷Þß✲❴✝✩�❵➒q✆⑤↔✮�✤✝●� ✗✆❄✕❄✡●↔❂✒�ì➵➸❂�✆✥❅�➭❯●❚➜→�✡❂❅●�
à✥� ✥✢Õ❯●↔✝⑤✕✆✗� ❧✝●� ❂✘✈↔� ✕✝♥✡❂á➀❯✆✗� ❧ïï➒❃✆❄✕➐◆❂✂�
â�✮ÔÏ✧Ø�★✯✢✥☛✆✗� ❃➐î❅❃➔✘✥�❃✘î✭❃ã❨� ✟❅✆✞� ä➧� ✆➯❨➟✥ä✕✝✵�
✻åðÏ✷æç� ❃�❃✘î✭❃✞✘Ø�❯❂� ♦� ●❅➤❯❃❅� ➚➀�
❵✧✖★è✾✷ð➝�ÕÔ✗✱�✥r●ür❄✕✘✝✟�✎✘✗r✥�✥❧♥é✤✞✕➐◆� ✕❂� ❏◆❅✥ê� ✕◆�
✯ë❴�ìí�Ô❖�❴✗❅❃➔îï♦✙✝❅✞✕❃�✥✆●ý✆ãý✘✝�ð✘q�✞✟❏�✕✝ñò➀❅♥�
óô✬õö÷� øÔ� ø✯❴� →ø➴➻ù✘✗❅❄� õ❂✯✘Ýú� ➭✆➛✭✗❅û✵❄➞❂� ❸➹�
✚✮×✷❵✧ü� ❩✲✞❞×✗✆❄↔� ❃➟î❅❃❄✘Ø�❯②� ✆�☛❅❄❧➜� ➏✘❻�✰✪❄✟� ✆�❝✗✚❂�
✬✾� ýü✲✮✩þ❵� ❃Ô➛✭➀� ✘◆� ✞✘➨� r✝❪� ♦� ●✆✥à❞❃✘✗➐✥❏●�
✿➃❢✬ÿ✁✦✾�✖Ï✲ø❴�Ô✳� ø✯❴�Õ❛✂✘☛✒�✄➯☎✭◗❄✕➛✭� ✕❂� ✞✘� ❅✝✯✆◆❃❅�
✚❑✰� ❑✦✿✯� ✯✲✿ð✻✆ß➀� ✝❖�✮❛✗✆Ø�✰❧✞↔✥� ✯✭✆✞❅✥� ✡❂✕◆✞� ➛☞ý✘→❂�
➠❄✉➲� ✟❅✻✦✠✻� Ï✷✳❴� ✡ã❵Ñ✩� ✞✆×✭❂☛� ➹❐❂➐� ❄✘� ❧→✞➐q✆✞❅� ➔✟✭�
↔➎✡✕☞☛✭✜✞✒�

✁� ❊❋●❍■� ❏❑� ✛▲▼✁◆� ❖✁❁P◗� ❘P❙❚❈❯�
❱❲✛❳❨❩✛�
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✁✂� ✁✂✄� ☎�✆✝✞✟✠✡☛☞✌✍✎✏�✑✌✒✓☛✔� ✕✖� ✗✘✙✚✝✘✚�✛✜✢� ✣✜✤✥✦✧✧★✥✦✩� ✆✗✗✪✫� ✬✭✮✯� ✰�✱✲✳✴�

✁✂✄☎✆✝✞�✟✠�✡☛☞✌✝✍✎�✏✟✑✒✓�✔✕✖✗✘✙✚✛✜�

✢�✣✤✥✦�✧★✩✪☞�✫✙✬✭✮�

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

✺✻✼✽✾✿❀❁❂❃�❄❅❆❇❈❉❊❋�● ☛ �❍ �■❂✘❃✡❃❏❃✙�❑❆✠�▲❂▼✖✢✙✙✂✖❂▼�◆✌✪�❖✧P✭◗❘❙❚❯❱�❲❳❨❩❬❭❪❫❴❵❛❜❝�❞❡❢❣❤�

✐❥❦❧♠� ☛❃❏♥♦❂❀♣�● q �❍ �r❂s❀t✉❀✙�❑❆✂�✈❂▼✖❂✙✙✂✖❂✇�✻◗✪�①✧P✭②③❙③❯✰�④⑤⑥⑦⑧❪❫❴❵❛❪⑨�⑩❶❷❸❹�

▲❺☞✖✗❻�❼✞✟❽❾s✎✢✍✜✂❿➀➁➂❺✎✡➃➄❆➅�✁ ✂ � ➆❾➇✜➈s✛✬➉➊➋➌➍☞t➎P➏❺✄�

➐➑❆✘✙➒� ❀✞� ✂➓✖✌➔✠→➓➍➓❂❃� ✕✜❃➓✠✡✎➃� ➣✢� ➣❂♥✖✎�
➐✞✎↔� ↕➙♥➛→➓✘� ✜➜❆➛❃� ➝ ➞➟➠ � ↔✎→➡✘� ❃❆✌✘� ✞➢� ➤➥�
✎✘➦� ➧✙✂� ➨➓✎✠� ➩❆✕� ➜❏➫✖✌➭�✎➜❆❏❀�➀➯➟➲� ✚✎➐✍✬�
❃❆❂✘� ➐❆✎✗� ➔✂� ➳❆➵✙✠�▼✙✢➓➸❃✖❆❂✆� ➺✠✙✘✙➒❀�➻✜➥s�
➼➨� ✎✘➦� ➛❀✡✚✡➽✜❃✡❆✌� ✡❺➧➾➚✙➪� ✎✌➪� ✂✙♥➶➄➹✬� ❀➦✧�
➧❆➘➛❀✖✞➴� ✡✌� ➓✌✛✖➾✢✕✙❂❀✥� ❂❘➵� ✖❂� ➷✂✙✬✙✢➬�
➪✎➮➱s�➤➨�☞s➑� ✡✃�➔➐➶st❂❐�✎❂➪� ✖✕➷➾❒✖❂➭�❃➦✙❾✂�
✖❂❒✙✘❀✡❐✎❀❾❂❐� ✡✢� ❒✎✠❾❆➛✘� ❮✙↔♥✘� ✗✡❰✙� ÏÐs✒�
Ñ✠✡➐➡✘✥�✎❐✂✡➐➛↔❀➛❽✎✗�☞✢➪�➓❃➐Ò�

ÓÔ� ✜♥➪✡❂❐� ➤➥� ✎✘➦�
✠✫✖❂Õ✂P➓❺✙➴❃�➵✡❀➦�➐❆Ö✕✙✂→✡✎×➨�✎↔➛❺✡✢✖➛❺�
Ø❘� ✕✩Ù✧� ✎✗➛✕✡❂✖➛Ú� ➤➨� ✎✘➑� ➄❆❺➳❆✘✡❃✙� Û✘�
✖✕➷Ü❒✡❂❐� ❃Ý➓✡✠� ➷➾➧✙Þ✖✙✘� ✖➒� ✘ß➓✢à➦� ☞❂♥�
➦✎✂♥❂➓✘✘� ☞❂♥� ✂✙♥➛➐➓✃� ❃➑✙� ➵✙✖á➑❃� ✞➢� ❃â➓�
P❘❺❺➓✂➐✡✎➘➮� ✎↔➛✕✡❂✡➛✕Ò� ã✙❂➐✙♣�
P➏✕ä❆✘✖❀➓✘� ➵✖❃➦� åæ� ✎✘➑� ✂➓✖❂ç✂→✙❺✙✢❀� ✎❽➓�
❘è✧✂P➏✕✙� ❀➑✙� →❆✘❃� ➜✎é✡➓✂� ê✂� ✟✡➻✙�
✩ëì↔✖í✩❀✡➏❂✬î� ÓÔ� ✎♥♥✡❂❐� ❆➢� ➐❆❺❺✙✂➐Û✎×ï�
✩ðñò✡❂✖ó✕�➵✖❃➑�➤➨�✎✘➑� ✖✘�➪✙→✂✙✎✘➓✘�❀➑✙� ❂♦✙♥�
❚ô� õ②➬✫ö✬❳è✧� ✧❂➓✠✇÷ø✜↔➛Úù✖➛✕✒� Ñ➨� ✂➓s❏↔❀✡❂á�
ú◗�✧◗✧❨û�✬✜❒✡✢▼✘✣�Ó➨� ✕✡ü✡❂❐�❀➦✙�✜↔➛✕✡❂✖ý❺�
þÿ� ✩✁➦� í❘✕ä❆✘✖❃➓s� Ñ➨� ➛✘✖❂á� ✘❃✖✂� ➐☞✘❀✖❂✂�
ì✄P✧☎✆� ✝✧Ø➦➏♥✥� ✖✞� ✘❀✡✠� ➐✎✘❀✡➴❐� ↕➾➐✙✘✘� ✡✘�
✟ú✠❳◗✡� ☛③②☞✫❂➬✡❘❂✎➘Ô� ✡✌� ➻✖✂✙→✌æ�✍✎☞➄✙� ✡❀�
✏ú✑� ❨✧✒➛→✙� ❀➦✙� ❃✖✕➓� ê✂� ✕✡ü✖✢✂� ❃➦♦�
✓✔❩✕✖◗⑤✗ò� ✩ö✪� ➤÷� ✎✘➦Ò� ✘✖ü✡❂✙� ❀â♦�
✚✛❩ò❳ö❳✜✢�➵✖❀➑� å÷� ✎✘➑� ➳✣✖→↔✙✘� ✖➴� ❃➦➓�✤❀✡❆�
❚✥� ✦✧� Ø➏� ★✩✪� ❘➢�➵➓✖▼➑❃� ✖➴� ❀➑➓� ✜✫➛✕✡❂✖➛✬✆�
✭❵� ☎✮❩✪❳✧✪� ➏➴� ✎↔ý✕✖❂✡➛✕� ✎❂➪� ➤✯� ✎✘➦�
✰❭❪✟⑤❬✴ð� ✩◗✩↔Ô✬✖✬� ✡❂� ❃✙✘❀✡✱✙� ✲✜➜✞✂✡❀♦✘✆�
✳✴✵❬✴✶� ✷➬✜✪Û✧✪�✸➓➔✂➓�✎✢♥�✜✹✙✂�↕➑ï✘✖➐☞✗� ✎✢♥�
✺❪⑦✻✼◗✽✩✾� ➷✿❀✙ÞÛ✙✘� ❆➢�✜↔❏✕✡❂✡➛❺� ➼❁� ❁✽➦�
❂❃❄✓✔� ✟✴❅❆ú❇�í❘✕ä❘✘✖❃➓� ☞❂♥� ✜↔s✞� ➐❆❺❈☞✠✖✢❉�
❊✲❋❭�●❩❍❪� ✴ðñ✢✡➴t➶➅Ò�✓➦➓�✜✗➶➅✖➴✖➛Ú�➤■�❏✼➦�
✰❵❑▲❵▼✲◆✴� ✚❖✫� P✩✖❂↔Ô� ➶✃✙♥� ✡❂� ✎➓➙✘◗✎➐♦❘�
❙❚❯❱▼❋❲✲❪☎�✼ö❳�❚➬❨✫✂�✙❂➭t✞➓➓✂✖➴✙�✎↕❩✗✡➐☞❃✡✞✢✄�

✁�
✁✂✄☎✆✝✞✟� ✁✂�

✁� ✂� ✄� ☎� ❬❭❪❫❴❵❛❜❝❞❡❢� ✁✂✄�
✵✶✷✸✹� ✺✻✼✽✾� ✁� ✿❀❁❂❃� ✂� ❄❅❆❇❈❉� ❊� ❋� ●❍■❏❑▲�▼◆❖P◗❘❙❚❯❱❲� ❳❨� ❩❬❭❪❫❴❵❛❜� ❝❞❡❢❣❤✐❥❦�❧�✁✂✄☎✆✝✞✟✠�✁✂✄�☎✆✝✞✟�

✠✡☛☞✌✍✎� ✏✑✒✓✔✕✖✗✘✙�
✚ ✛ ✜ ✢✣ ✤ � ✁✂✄☎✆✝� ✞✟✠✡�
✁ ✂ ✄ ☎ ✆ ✝✞✁ �✂✄�

✁✂✄☎✆✝✞�

✁�✁✂✄☎✆✝✞✟✠✡☛✂☞�
❣ðñ✝✡✢✡➶✕� ➤➨� ☞✘➑� ✕✙❀✎↔� ✕✎❀❽✡ü�

❬❵❤✐③✷ú➬✧� ❳✬� ✬➬✂✧❂❥Ý✙➴� →❆✕➳❆✃✖❃➓� ✖❂� ➵➦✖➐➦�
▼❦❧� ✴◗❛� ✪✜í➬❳✗✧� ✜✗❏✕✖❂Û➛✕� ❺✜❀✠✡ü� ✡✘�
✷❅❨♠◗♥❨✫◗� ♦Ô� ❀➑➓� ➦✎♣♥� ☞❂♥� ➜✂✖q✗♦� rs� ❁✽➑�
✐✼t⑤✉✔❪✷✈� ✇↔ñ❺✖❂✡❏❺� ➜☞s✙➻� ✕➓❀✎↔� ❺✎❀✂✡ü�
①❦✟②③☎ú➬✧✬� ☞✠➓� ✡✕➧✂❆✛✡❂✙� ❀➦♦✖❽� ➦✖③➑�
▼❅❲♠❫④⑤❱� ➦✖✇â� t✘❆⑥❆➧✡➐� ✜✌➪� ✂✞❆♥� ➵♦❁✂�
⑦❜▼⑤▼❄✴❫⑦❪✹� ⑧❙⑨� ✩✬➦� ➧✎Þ✡➐✗✙✘� ✎✠♦� ✫❆✟� →❆✽❀❘�
⑩❶❷� ❯❜✵▼⑤❸�✴◗❛� ❹è✩✡↔✜♦↔✙� ✖➒� ↔✎✂á➓�❺ý✎✌❀✖❀✡❻✘�
❵❼�❽✴☎◆❪�❾ÿ❝ìÜ✪➛➐❃� ✖➴� ❀➦✙❿✎✗� ↕❆➵♦✂�➀↔❁✢❃✽�
✓✵➁� ✖②❛✗☎Ø❖✡✧✬✣� ➂❂�❀➑✖✘�✘❃➶➻➃➄�➤ï�✎✘➦�❩❁Þ➅➆♦✼�
✓⑦➇� ➈❃❫❪❲✚❅✧✪� ú◗� ❀➦➓� →❆✕Ñ➛s❀✡❆❂� ❆➢� ➐❆✎↔� ➉✽�

✌✍✎✄☎✏✑✄☞�

➊✞✟✎♥✎➨✘� ➾➜❆❀✘� ➧✚✜➨� ✕✜➋❆✠� ➙↔✙� ✖❂�
❺❆s❀� ✞➢� ❃➦✙� ✡➒➻❏s❃✂t✙✘✣� ✓➈ä✖➐✜↔� ✎❀➷↔✡➐✎❀✖➏❂✬�
❆➢� ➙➜❆❀✘� ✡❂→✚❏♥➓� ➵✙✗♥✡❂❐✥� ä☞✡❂❃✖✢➭✥�
✎✘✘➹❺➜↔➥✥� ➷✖➐❰� ✎❂♥� ➷✚✎➐✙✥� ➷✜➐➡✩➭✡✢➭� ✩✌✪�
✗✎➜✙➘✡❂➭Ò� ➌➦✙� ✜✡➍� ❆➢� ❀➦✙� ä➾➎✙➐❀� ✖✬� ❃➏�
♥✙✛✙✚✞➷� ✎❂� ✙➏➐✡✙✢❀� ➵✙✗♥✖❂✇� ➾✸✞❃�
➍☞✢✖➧❏✗✎❀❆✂� ☞➐� ❀❆� ✖✢➐✂✙✎✘➓� ✡❀s� ➵✞✂❰�
✙❂➆➓✗✞➷✙�➜➨� ➛✘✡❂▼�✘✙❃✎✗�✘✎❃✂✡üÒ�

✘✙❀✎✗� ✕✜➑✂✡ü� →❆❺➧❆s✡❀✙✘� ➒Ð✘➓�
➷❆✬✬➓✘✘� ✘✖❐❂✡➔→✎✢→➨� ✖✕➧➾✛➓♥� ➧➙➳➓Þ✡➓✘�
✡✢➣➛➻✖✢▼� â✡▼â� ✘➧➓➐✡➔→� ↔↕➙➛➜➝� ➞� ➟➠➡➢➤➥➦�
❺➏➻➛✗➛✬✥� ♥✎✕➧✖➴▼� ➐✎➧✜➐✖➧� ✎✞♥� á✞❆♥� ➵✙✎✂�
✂✙✁❾✬➨❂➐✙� ➐❆❺➳✎✠✙♥� ❃❆� ➛➩✙✡✢➔✂→✙♥� ✎×✞ï✘✆�
✇✝➏◗✇� ❒➫✂✡❘➛✁� ✘✙❃✜✗� ✘☞❀♣✡ü� ➛✘➓♥➭� ➼æ� ✎✘➦�
✖✬� ➏✢✙� ➏➢� ❀➦✙� ✕✞✘❀� ✖❂✙➯➧➓✢✘✖✛✙� ✎❂♥� ✗❆➵�
➲✧②✬✡➳� ✂✙✡❂Õ✂➐✙❺➓❂❃� ✜✛✎✡✗✎➜✗✙� ✖✌� ↔☞✂á➓�
➵ñ➫◗Ø✖➬✖✫✬� ✩✬� ✁✞✗✡♥� ➵✜✘❃➓� ➜➨� ➧➾♥➶➐❀� ♥➛✂✡✢✙�
í➏✝♦➛✬❃✡➏❂�✞➸�➐❆✎↔� ✡➴�❀➦➓❿✜✗�↕❆➺✙✠�➻✗✎❂❃✘�

✒✓✔☛☎✝✎☞�
◆➼➛Ú✡✢❾➛❺�➽➟➽➾ ✒ �➚✗➮�✎✘➦➄�☛❀✡❽�

➪✎✘❀✡✢▼➶�
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- ✁✂� ✁✂✄� ☎�✆✝✞✟✠✡☛☞✌✍✎� ✏✌✑✒✓✔�✌✕� ✖✗✘✟✝✙�☛✝✚� ✁✝✛✜✝✢✣✤✥✦✧� ★✩✪✫✬�✭✮✯�✰�✱✲✳✴�

✁✂✄☎✆✄✝✞✟�✞✠�✡✝✞☛☞✁✌✁✍�✎✝✄✏�✑✒✁✓�✔☞✕✖�✆✞✗�✘✙✚�✛✜✢�✣✤✥✦✧★✩✪�
✫☞✍�✬✍✒✑✭✁✭�✮✯✰� ✭☞✒✱✁✍�

✁✂✄☎✆✝✞�✟✠✡☛�☞� ✁� ✌✍✎✏✄☎�✑✒✓✔✕✖✗✘�✙�✂ �
✄ �☞✚✛✏✜✢✄✞�✁�☎ ✆ �✣✤✢✥✖✦✜�✁ ✁ �

✁ �✣✤✧★✗✝✩✤✪�✫ ✌ �✬ �✭✮✝✯✰✄✱✄✖�✲✤�✳✜✴✵✜✦✖✤✵✜✶�✷✜✸�✹✺✻✼✽✾✿❀❁�❂❃❄❅❆❇❈❉❊❋●❍■�❏❑▲▼◆❖�

✁✂✄☎� P◗�✁✯✠❘✖✜✄❙�✫ ✁ �✬ �❚✜✝✯❯✏✄✦�❱✩✕�❲✜✴✵✜✖✦✤❳✜✴�✷✜❨�❩❬❭❪❫❴❵❛❜❝�❞❡❢❣❤✐❥❦❧♠♥♦♣�qrst✉✈�

✳✇✂①②�✗✢✄☎✵✝☎✝③④✇✖❆✞⑤⑥✡✂❳⑦✻✧✡� ✝✞ � ✝✠⑧✠✯☎⑨✂⑩✂✜⑤✶✇✂❳❶❆✧✇�✟�

✁✂✄☎✆✝☎✞�
✁✂✄� ☎✆✝✞� ✟✠✡✄☛☞✌✍✄� ✟✎� ☞✂✄� ✏✑✒✓✄✔✕� ✌✖� ✕✟� ✄✗✕✑✆✘� ✙✚✒✛✚✄✖✄✜� ✢✟✣� ☞✤✑✄✄� ✥✦✄✖� ✒✎� ✟✝✜✖� ✞✧☎✄★✩� ✪✒✫✞� ✬✭✮� ✯✄✄✣� ✬✭� ✧✞✛�
✟✠✡☛☞✌✌✍✎�✟✍✡✡✎✏✑�✠✒✓� ✂✍✠✔✕✍✖✗✘✙� ✚✛� ✘✜✏✢✎✣✘✤�✥✢✠✌� ✏✦✘✧✘�★✚✙✗�✩✪� ✎✤✤✍✫☛�✌✘✬✦✭✫★✮�✭✡✤�✛✠✯✚✰✌✱✦✪✯✢✠✲✍✯✑✳�✯✰✘�✏✠� ✏✦✍✗�
✎✤✤✍✏✍✠✡�✠✥�✴✵✖✌✍✴✎✙�✶✠✌✷✠✫✘✡✏✗�☛✙✪✶✘✢★✮� ✎✡✤�✂✍★✸✹✍✘✺✘✙� ✍✛� ✧✖✷✎✻✎✏✘✤✼�✽✮✪✴✘✢★✾� ✍✧� ✺✖✷✎✿✏✘✤� ✩✪�❀✏❁✏✍★✡� ❂✻✠✴✘✛✧❃� ✏✦✖�
❄❅❆❇❈❉❊❋� ●❍■❏❑▲▼◆❖P◗❘� ❙❚❯❱� ✷✢✠✷✘❲� ✚✗� ❳✰✡✤� ●❨� ✏✦✘�✷✘❩✠✢✌✎✫✴✖� ✏✘✛✏� ✤★✡✘�❬✚✏✦�❭✚✘✛✘✙�❪✡❫✍✡✘✓�☎✵✘�✩✙✘✫✯✍✫❴�✢☞❵✍★�❳❛�
✏✦❜�❝✘❞❡✢✌✎✫✶✘�✏✖✛✏�✚✛�✬✭❢✘✡�✭✛�❣❤✐❥�❦❧♠♥�♦♣qr�st�✉✈✇�①②�✠③�④⑤⑥�⑦⑧⑨�⑩❶�✕✍✖✧✖✙✓�❷✎✶✵�★✒�✚✛�✬✘✛✏✘✯�✛✑❸✎✻✎✏✖✙❹�●❺� ●✙✘✡✤✍✫❴�
❬✍✏✦�❻✚✖❼✖✙�✎✡✯�❽✡☞✮�✏✑✛✬�❾❿�✩✘�➀✍✏✦�✏✦✘�✌✍✜✏✰✻✘�✠✥�✏✦✢✘✘�★✍✙✛�❬✍✏✵�✤✍✘✛✘✙✓� ➁✦✘�❸✎✢✎✌✘✏✘✻✗�✎✢✘�✏✎➂✘✡�✎✛�➃✎✺✵�➄✠❍✡✏➅�➆✢✘�
❝❡✍✡➇➈� ➉✍❼➊➋❼✚➌➍� ✌➋✍➎✏✰✻✘➏� ✩✻✘✭➂� ✬✦✘✻➐✎✮� ✘➑✴✍✘✡✴✪➒� ➓★➔✯� ✷✠✚✫✏→� ➣✠↔✻� ➣★✍✡✏� ✍★✯✍✡✘� ✶✠↕✏✘✫✬➙� ✎✗✵� ✶✠✫✏✘✫✏➛� ➜✍⑤✘✌✎✏➝�
➞✍✗✴★✗✚➟�✎✫✯�✴✎✙✠✻✍❽✴�➉✎✙✰✘✓�

❷❸❹❺❻❼❽❾❿�➀➁➂➃➄➅➆➇➈�➉➊➋➌➍�➎➏➐➑�✥✵✗✻✩✝✆➒➓�❘✖✜✝✵➔→�➣✂✗☎�↔✸�↕✕✦�➙✧✵✜➛�

➜➝✭➞➟➠➡➢P➤✹✭➡➞�
➜✜�✄✞✖� ✡✩✸✖➥�➦✩✤➧❘➨� ✄✞✖� ❘✦✡✂✮✸�➩✤� ✜✧✜➫�

❢➭❦➭➯➲➳➧➭� ❍✜➭✕✶➵� ✝✩✠✕❆✖✝� ❳✗� ✵✜❆✕✖➸✆✮⑥�✸✢➺� ⑨➻� ❘➼➽�
➾➚❍� ➪❋� ✡❋❘✦➐✆➶✄✵✩✮�↔❘� ✇✖✻✞✂✜✆➹✢✄❳✩✜➘� ➢✦✡✂➂❘�
➴❢�➭➷❍❤➪✕✵➬✵➮�✢➂❘�✖✜✩➱✇✩✠✝� ✵✜✻✕✖➸✖�❳✜�✯✞✖�✜✍✡✃✖✤�
❋❐�➄➚➪❋✡❋❒✵✾✦✝� ✞✂✝� ✤✖✝✠✾✄✖✸� ✆✜� ⑥➱❮✢✄✦✤� ❘✦✇↔✸� ➩✤�
❰❍ÏÐ✾✦✏✇�Ñ✤✩✸✠✻✯✝➘� ❂✞✖� ✵✜❆✤✖✂Ò✵✮Ó�✸✦✡Ô✸�Õ✤� ✄☎✖�
Ö×ØÙ➷❍❣Ú■➳Û❍➾� Ü✦➧✝� ✞✢✝� ✾✖✸� ✯✩� ✩Ý� ❆✕✆✝✦✗� ✵✮� ✄✞✖�
❢Þß❍❦Ï� ➪àÚ❍áâ� ❂✞➭✕✦ã✤✖ä� ✢å✦➂✄✆✧✜� ✞➸� ⑨✖✖✜� æ✻✠✝✦❘�
ç❦� ❨❍è❍é❋➀✆➂✶� ✄✞✖� ✕✖✜✖➦✂⑨➧✦� ✩✤� ✂✾✄✖➐✢✄✖� Ü✖➧✝� ✯✩�
❢❍❰é➄➬❍� ê☎❍� ❰✦✄ë➧✖✠✇ì⑨✢✝✖✸� Ü✦➧✝� æ✤� ✄✤↔✝í✩î�
ï➭✐❡❤➷➭áâ�❚✜�➪☎✖�✖➂✖✕✶④�✝❆✖➂ð✵✧�➩✝✝①�ñ✦✾ò�✧❆✻✠ó✆❈✝�
ôõö❡÷ø❦➪� ù➷➄❤❍â� úáá①� ñ✖✾✗� û➱✖� ⑨✖✆➂ü� ✖ý✄✦➂✝✆✥✖➧➻�
þÿÞô� ❡❦� ➪✁➄✜á➀❴✂✄✆✧✜� ↔✸� ➸� ➦✖✄� ✂✝� ❳✜� ✄✞☎�
✆✝ôþÿØ❢❡❍✞â�✟✐❍�✠❴✜á✠✇✡✄✆✧✮�✩☛�✄✞✦✝✖�ñ✖❵✝�✆✗�✝✄✖➼❘Ý☞�
à÷✌❼❍➄ÿ✵❦❊� ❳✜� ✯✞✖�✍✧✤✾❘�➦✆✸✦➘� ✭✜❘✵➼�✞✢✝�✎✄☎� ✤✂✜✏� ✆✜�
Ø✑×� ❺✒❢➷❨� ❺✆➪✞� ✤✖✝Ñ✖❆✄� ✯✩� ❆✧✜✝✠✡✓✄✆✩✜� ✧☛�➩✝ò✆✔�
✕Þ✖ÿ✗�✟✐❍�➄ï➲✵➧➲❒✘➒�✩☛�Õ✗✝①�✙✠✖✾✝� ❳✜�✄✞✖�✜✂✄✏✕☎�✂✤✖�
✖✆ö✆✚×ô✛�✞ß✜❼❍❾�➄÷➾�✜✧✜➝✤✦➂✖➦✂⑨✾✖�✢✜❘�✦✣✄✦✜ò✆✥✦�✠ò☎�
✤✥✦ÿ×ÿ� ×÷ïà❢❋✧✇➭✜★✾� ✡✩✩✠✄✆✩✜➘� ✪✵✩Ü✖❵� ❳✗� ✫✂✆✜✆✜✬�
✭✮✯õ✰✝ßÞ� à❦� ➪✱❍� ➦❴✤✾✸� ✢✝� ✂✾✄✖➐✢✄✵✥✦� ✝✩✠➱❆✦� Õ✕�
✲✳✴✆✵�✶Þ➷ÿ�✷❨�Ï✐❍á❍�ð✖� ✤✖✜✖✸✢✃✾✖�✂✜✸�✦❆✩�✹❳☎➂❘➧☞�
✺✻� ✼✽✾✿❀Þ✗� ❁❡✒❂❍➷� ❡á� ❒✤✩✢✸� ✄✦✕✇� ➦☎✵✻☎� ✆✜❆❃✠❘☎ò�
❄❅❆✽❇❈✵❉� ❊à✒❊➲á� ➄✜✸� ⑨✵✩✸✆✦✗✖❶� ❋✵✩✸✆✦✝✦❵� ❳✝� ➼➧✏●❵�
❍■❏❑▲✳�❈▼�Ø◆×�❖P�➄❤✵❘á�➩✠✮✸�✰➂�✥✖⑥✖✯✢✃❵✖�◗❘ò❙�✝☎☎✸✝�
❚❄ô❯❱✵×�ø❦➾�❦❋✮❲✦❘✆⑨✾✦❳�✚✸�↔✆✇✂❵�◗✄✝�❨✚�✃❩�✏ò❩✸�
❬� ❭� ❪❍❫� ÿØ✒ß❴� ❵✤� ➳✆✧✸✵✦✗✖➧� ❛✤✧❘✏✻✄✆✧✜❜� ❂✞❩�
❍❝❈✝❈❞✆ßøé� ù❡❨✠✻✄✵✩✜� ✩❢�⑨✵✩❘✵✖✗✖✾� ❳✜� ✄✞❈� ➦✩❣✸� ✵❤�
✽✐▲❄✽❥❦� ✆❇� Öé➄❤❍❧� ♠✁� ✂✜❘� ♥✠♦✓✖� ➼✕✺� ❵❩➼♣✆q✬�
❝rs❏t✆×✳�❯✝�Ø✐❍�❰✤❋✸✠❆✄✵✩✮�✩❢✃✵✩❘✆✖✝✦✉� ✆✜�✄✈☎�➦✽✕✾✸❜�
✇✻❫✺✥�①②✆ß✐� ❡Ú➀❴③á�✂✾✡✩✝✯�④⑤� ❛✖✕❆✖✜✄�✧⑥�✄✞☎�❨✤✏♣☎�
❈⑦� ⑧⑨� ❊⑩� ❶❷❸❹❺❻❼❽� ❾❿➀➁➂� ➃➄� ✆✄✝� ✄✩✄➼❵� ◗➅✙� ✽✜� ✯☎☎�
✯▲❈❝✦❀ÞÚÞ❦➪á� ❋☛� ✄✞✖� Õ✝✗➆� ⑥✠✖❵✝➘� ✹✩� ✤☎➇✏❨☎� ✯✈☎�
➈➉➊õ➋�➌⑨� Øç� ø➬✐❡❍✥❍� ✝✖➧☛�✤✖➍↔❆✖� ✵✮� ✦✜✖✤➎➏� ✭✜♣✵✂�
❡÷àÏ➐➲➪❍➾�✢�✪❳✩ñ✦✉�➙✩➑❆➻�✩✜� ▼➒➒➓❜�

✁✂✄� ☎✆✝✞�✟✠✠✡�☛☞�
➔❍❍→� ❡á�➄�➪✤➭➭� ✵✜�✯✞✖�➣↔↕➙➛� ➜➝➞➟➠➡➢➤➥➦➧�➨➩➫➭�Ó✤✧✸✝�
➯➲✆❴❣á� ❰✂➳✝� ❳✜� ✭✮❘✆✂➘� ➵➜✝� ✝❆✵✖✜✄❳➸❆� ✜➼➺✖�
✌✍✎✏✑✒✓✏✔✕✖✗� ✘✙✚✛✜✢✣✤� ➻➼➽� ✖✥✖✤⑥✤✖✖✜� ➾✖✖� ❳✗� ✾☛Ó✦➚�
➪➶➹➘➴➷➬➮� ➱✃�❐❒� ❮ ❰ �✡✦✄✦✕✝� ✆✜�☎✦✆✶✞✯�✍❳✄☎�✢�⑥✵➳✞�✩☛�✠✓�
Ï✒� ◆ ❧Ï�Ï✒� ÐÑ�✇❍➪✦✕áÒ�❂✞✖� ✝✖✖✸✝�Ó✢Ô✖� ✎ÕÖ�✩Ý�✍✞✵×✞�
✐➲ÿ� Ø❡ÙØ� ❰❋Ï❍✜➪✵➄✉� ❵➱� ✄✞✖� Ñ✤✩✸✠❆✄✵✩✜�✩❢�⑨✵✩❘✵✦✝✦❶�➵�
✐Ú�ø�✐à❊✐➭❢�→❋❵✖❤❣✾Û�➦✖✆✶☎✯Ü�Ô✆✝❆✩✝❳➔Ý�✸✖➂✝✆Þß�✢✜❘�
➣✂✝✞�✡✧✵➂✄�✄à↔�❘✆✖✝✖✾�Ü✖❶�

✄✂✥� ✦☛✧�✟✆✆✡�☛★�
á✒â� ✒ã� à❾� ➲�✍✖✖✸� Õ✠➂❘� ✵✜� ✭✜✸✆✂➘�➵�✵✝� ✆✜✯♦➇✏❆✖❘ä�
✝➹Ø✦❢øåæ❍❨� ➲✜❘� ❋❆❆✏✤�✢✗� ➦✢✝✯✦✾✢✜✸�➦✖✖✸� ✵✜� ✂ç✡✧✝❘�
ÞèÞé� ➀ê� ❴☛� ✭✜❘✆✂➘� ➤✩ë� ✩①� ì✡✢✵➹✖� ✩①í� ❳ò� ✩Ý�
ÞîØ✁➹✌ØÞ➾� ï❴→� Ï☎✖� ✶✖✤✇� ✩❢�❆✧ë� ð✇✂✵➹✖ñ➘� ò✝� ✇➼❳➂�
✦✳×� ❯ÿ�àó�ßç❴ô❡❦❊õ�✍☎✖✤✖�✵✯Ò�☎❳✶☎�✗✡✧✏✖�❛✩❳✜✄�✇✂✏☎✗�
öÞ÷✝Þô� ß✒ø�❋ã� ✥➲❵✠✢⑨✾✖�ù❳✜ü�✩✵❶�ú✩➥� ✩①� ✆✝� ✂➧✝✧�
➹�ûÞ❨ÿ➪❋❤ü�➚á✖❘�Õ✤�✃✵✩❘✵✖✝✖⑦�ý✄✞✦✤� ❳✜❘✠✝✄✕✆✂➧� ✏❤❩❤�
þö� ✌✒ø� ❴ÿ� ❡✮❆✾✠✸❮� ✝✧✢Ñ✒� ✝✂✾✥✖✁� ↔✸� ✓✢✆➂✂� ✬✠ò✄�
✯✄õ÷❇☎� ➴❢� →❬➪✢✾� ✝✠✤➣✻✖✝ß� ✵✜✏✝ß� ✄✖ý✄✵✾✺ò✆�
✝❯ØÙÙ➷⑩❤➭✕✆➂� ✂✜✸� ✵✜✝✦❆✄✵❆✆✸✦✝✝� ➵� ❳✗� ✝✧✞❈✄✵✡❩ò� ✏ò❩♣�
✟� ✥� ❝✠❀✆×❀�➴❢� ❨✡❊� →❋✾✖❆✠❵✖Ò� ✵✜� ➙✞ð✇✢❆✺✏✄✵✻✂✾�
Ñ✕✖✡ð✢✄✵✧✜✝➘�

✄✂✩� ✪☛✫✬✗✞✭✗�✟✆✝✡�☛★�
✮✯✰✱✲✳✴✵�✶✒✷✷✏✸✗� ✆✝�✡✖✸✆✠☛� ✖Ô✦✕Ó✤✖✖✜� ✯➱☎☎�➦✞✆❨✞�
❝❈✝Ø➹❯✝ÿ� ☞✌✍✎✏� ✑✒✓✔✕� ✖✗✘� ❆✖✜✯� ✧❢�✩①� ✆✜� ✄✞❩➆✤� ❤❩❩♣ò�
⑧❫� ✾◆❯✞� ➪❼Þ➭� ØÛ� ❾Ñ✖❆✆✢✾� ❆☎✢✤✢❆✄✖✕✝� ✝✠❆✞� ✂❤� ➦✆✸❩�
✙❥r✯✾✥✚✛✵❯✜� ø❦➾� ✡❣✾✯✆✡✏✤✡✩✝✖� ❳✜� ✜✂✄✠✕☎� ✫♦➦❤� ❳➂�
✢✥✣❏❍� ✤✥✥ô� ➹÷ô� Ú➄✕❊❳✮✂➟� ✉✂✮❘✝➘� ❂☎✵✝� ✄✤✖✦� ✆ò� ✦➧✧✜✄☎✸�
✟� ★✺õ✩❄✵� ÿùÞ❤❡❍✪� ✵✮� ✫✖� Ôð❳✩✠✝� ➼✬✭✤☎✝✮✂✄✆✽✜�
✯öõ☎ö✰Ú➭ÿ�➲✮❨�✢❵✝✩�➩✱✸�✮✢✄✲✤➼✩✳✴�

✁✂✄☎�
✁✂✄☎✆✝✞✟✠� ✡☛☞�✁✂ ✄☎ � ✆✝�✞✟✠✡☛☞✌✍✎✏�

✁✂✄☎✆✝✞✟✠✡�✁✂✄☎✆�
✁✂✄☎✆✝✞✟✠✡☛☞�✌✍✎�
✁✂✄☎✆✁✂ �✄☎✆✝�

✵✶✷✸✹✺✻� ✼✽✾✿❀� ✁� ❁❂❃❄❅� ✂� ❆❇❇❈❉❊� ❋� ✄� ●✢❍✝■�❏✚❑▲▼✙◆✟▼✞❖� ✜P� ◗❘❙❚❯✝✜✗❯✔� ❱❲❳❨❩❬❭❪❫❴� ❵�❛❜❝❞❡� ✮✱❢�
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✁✂� ✁✂✄�☎�✆✝✞✟✠✡☛☞✌✍✎✏�✑✒✓✔☛✕�✖✗�✘✙✚✟✛✜✟�✢✝✣�✤✥✦✧✥★✩✪✧✥✫� ✆✘✘✬✭�✮✯✰�✱✲✳✴✵�

✁✂✄☎✆✝✞✟✠✡✝✠☛☞�✌✍�✎✏✌✑✒✡✞✓�✞✔✝✟✕✁✝✞✑�✖✗✘✙�✚✛✜✜✢✣�✤✥✥✦�✧★✩�
✎✓✞✪✑✞✫�✬✠✝✭�✫✠✞✮✯✓�

✁✂✄☎✆✝✞✟✠✡☛�☞✌ ✍ �✎✏✑✒✓✔�✕✖✗�✁✂�✘✙✚✛✜✢✣�✄☎�✤✥✦�✧★✩✪✫✬✭�✆✝�✮✯✰✱✲✳✴✵✶✷✸�✹�✺✻�
✼✽✾✏✖✿❀✾✖❁�❂✜❃❀✜❄❄❅❆❇❈❉�❊✜✜✖�❋❇☛●✽❅❍☛✠■�

❏❑✕�▲✿▼◆❀✠❖◆✽�P❅�◗✿❈❘✽✽❅❙❚�✖❇❯�❱❲❳❨✭❩❬❩❭■�
❪❫❴❵❛❜❝❞❡❢�❣❤✐❥❦❧♠♥♦�♣qrst✉✈✇�①②③④⑤⑥⑦⑧�⑨⑩❶❷❸❹❺❻❼�❽❾❿➀➁➂➃�

➄➅➆➇➈➉➊➋➌➍➎➏➐➑➒➓➔→➣↔↕➙➛➜➝➞➟➠�➡�➡�➢➤➥➦➧➨➩➫➭➯➲➳➵➸➺➻➼➽➾➚➪➶➹➘➴➷➬➮➱✃❐❒❮❰Ï�
✁◆Ð→✏✐Ñ✖✜Ò�ÓÔÕ❈Ö✆☛×→➣✗❼�✂✝☛▼✏Ø✖✜✖◆ÙÚÛÜ➬Ý❚✗Þ☛ßà✩➱�

✁✂✄☎✆✝✞☎�
áâã❁�❄▼✠❄❅▼�✐ä�❁✐❇❈� ✾✂✆❙� å✠✠æ�✆→çs▼�✑✟❄� ✾èé❄s�ê☛ëìç❄▼❄➓➔� ✤✏❄▼❄� ❄▼◆✽❅➪� ✾✑✜�í➂� ✩î◆✑ï❲ð�ñ❩ò�
◆óôõ✽õ✠❄✟çö✾✆✠ç✐❡� ✐÷�✠✟ç❈øù✾✽✟ús❄✚� ûç✠✂� ü✽✠ý✄⑥ëþ� ◗✠ýè❡✩ÿ� ✁❲û� è❡ð� ✟❲❇❲✲✂í✄❲� ✂☎✆❲✝✂✆✞✟✠�
✡☛❁▼� ✆▼� ✆� ▼❷☞▼✠☛✠❷◆✽� P✌� ✍❄✎➣❁❄✏Ö� ✑✖▼❄s� ✒✽❁▼� ✏✆✝✽� ✓❄✾✐✗✽� ❘→❅❄è➪❘❚➓✔� ð✪❲� ✆❰�
❄❇✕✖✐✗❄❇✠✆✄� →✐❇✘❄✙✚⑧� ✏✚✠✖✑❁✽� →✐▼✠▼� ✖❇s� ◆✛✜õ✜✐✢✖◆ç✐✜� ✣✤ê❁❄↔▼✥� ✦✜❄� ➣ä�✠✏❄� ✟❄✜❄û✆✑➓❄�
✖✧✠☛★✖✠❀➊❄� ✡❄➓� ç▼� ✑ç➣s☛✽õ✽❁�Ø✏ç✾✏� ☛õ� ❸ë✗❄▼◆☛✾✆✩æ�✪✤s❷→✽❸� ✿✽Ø� ➣✌� ❖➪✽❸� ✝❄❚✽◆✖✫➓❄� ✩☛✧� ✆✜ð�
✑❡ú✬✑ø� å✭� ✦ú✧� ✐✟� å✠� ç▼� ✮❄✆✾◆✽❸� ûú✠ý� ✆✯✐✂✐✧� ✰✱✽◆✂✆❡✐✄� ✐✟� ◗✠✂✆❡✐✄✲✥✳✏ç✚� ✟❄✖✾◆☛✐❡� ç▼� ✾✆✴✽s�
✠✛❇▼❄▼✠❄✟☛✵✾✑✠☛✐❇✥� ✶✄✽✜s✷❈� ✐ä� ☞❀ës✸❄▼❄✄� ❄✹◆✺✾✠❄❸� ✻✐✗� →➣✼➣✜� ▼❄❄❸� ✐☛➓� ❘✾❅✽✖▼❄▼� ◆✏☛�
❲✽✾❳ç❄❡✘✿� ✆❡s� ✆✧▼✐� ê✄❄❡ìç❡❈� ✐ä�✑ç✐ìç❄▼✽✄� ☛▼� ✠ë� ✑❄� ✾✆✮✮ù� ë✏✠� ✓æ� ✏▼❀❃� ✑❁ý❂s❃❖▼� Ö☛✠ý✄❇✐✧�
❄❅❆✬ú❳✞ø� è➪� ✆❡� ✖❚✽❡✭� ✤ýú▼� ✟❄s❖✾❄▼� ❇✑❈ú✾❖ø✖✠✽� Ö✖❉❄✮õ⑧� ýæ❸❊✾✖✟êë❡▼♦� →✖✮ê✐❇❋❸ç✐●❍s❄� ✁�

■✬❏î✩✴�❑✩▲✩▼☛ð❲◆� ❱❖❄✽� ❯❀P❄✟✽❇◆� ✠◗✽▼� ë÷�✝✐➓❖✗❄� ✣❊❘ë❙ç✐❇�✐ä�✑☛✐s❀✽▼❄❁�ê➓❄❇ì�Ø❀◆✏� s☛❄▼✽✄�
➂▼❚❯❳✵➂❯� ñ✩❑� ❳✩❱✩✜� ➪➂❄ð� ➣☛❁�❲☛✠✏� ✽❈❳� ▼✏✽✩� ❀õ� ◆✐� ✑❄� ✠✆❨✽❇� P❅� ✠✏✽� ✾✂✖✺→◆✽❅❩✖✠☛✐✜� ✖❇ì� ◆✏⑤�
✌❄õ❖❁✠▼�è❅❄�◆✐� ✑❄� ✾✐✗✍✆❅❄s➫�

✟✠✡☛☞✌✍✎�❬ç❭�ðç➂➪❲➓❪�✼✽◆✂✆✜✐✄⑧�◗◆✏✆❇✐➓♦�❫▲� ❄❇❃☛✜✽�❴❁✽✜s✚❵�

✑ç✐s☛❄▼❄❛�

✏�✑✒✓✔✕✖✗✘✙✚✛�

❜❝❞� ❡❢❣� ❤✐� ❥➂❭➂✠✖✫✧✽� ➣☛✧� P✟� ⑤❡✽✟❦❧�
♠♥♦♣qrq� st� ✭✩✵� ✜✽Ø✥� ✉� ✏✖✚� ê❄⑤✜� ❖❴✈✇�

①❀✩②❯☛❄➪✽❁� ☛▼� ✖❇� ✆➓✠❄✙✖◆③✝❄� ◆✐�
④✠❚⑤⑥➂✪ò⑦✫✬➪❄❸� ⑧❄✄✚� ❸✽✟☛✝✽❸� ✻✐↔�
✟✠⑨❲⑩✂✫⑥❲� ❭☛❁▼❉� ✆✜➍✆➓� ❶✠✚♦� ✆❇s� ❷❴❄s�
❸❹❹❺❻❼❽� ✩úø� ç❡❾❖❸ç❿❈� ◆❅ç❃❁ã✘❄➀s❄✚✥�
➁➂➃➂✵✂➄☎➂� ✩➅➪� ✖✟❄� ûçs✽øù� ✖✕✖ú✧✖ê✧❄� ✻✐Ö�
❥✳❏➆❩✪✰� ➇✩➈❳❄▼❉� ✖❇❸� ✠✏✽� ❈❁ù✾❄❅☛s✽✚�➉✟➊➋⑤❁✠�
➌� ❚✱➂� ❩✯⑥➪� ❳✖❇� ê❄� ✾✐✜▼çs✽❅❄s� ✖✚� ✖� ✝☛✖ê➓✽�
➍➎❚➂➏✂✵✯❥➂�➐✟� sç❄▼❄➓�✡✽ÿ� ✳✏❄ã�➆✖✝❄� ➑✐✐❸�
➒➂✳✆➓❽� ➔❰Ø❲❅� ✆✜❸� ✍❊➊☛❸✽� ✽✹✏✖✏❴◆� ➑✆❵�
→s❚➒� ✂☎ò✩➪✠� ✜➣� ✚❷❁✜✂✏❅� ✆❇❸� ✆➣↔✠☛✾�
↕♣➙➛■➛■☎✞❳� ❳❰Ö✪✐✏ôs▼➜� ✘❄➝❄✠✄ê✄❄� ëç✄❴� ✆✟➎�
♠➞➟➠➡➂➢� ñ❩❑� ➔❁✆✜✠▼❉� ◆✂✽➤� ê❷➥✷➝� ➓⑤✥s❴�
➦➧� ➨� ➩♣➫➭☎❲✵❲� ✟✽→✔➯✖✑✧❄� ✾✖❅✑✐❇� s☛✐Ú☛s⑤�
➲➳➵➸➺➻� ➼➽➾� ✬➪➪❰→❀✖◆✽s� Øç✠➆� ▼✐❁✆✮� ⑤✜✽✟❦❧�
➚➪➶➹� ❩✸� ➂✳➘✱� ❚✽✠▼� ✾ë✜✝❄➴✽s� ☛❁� ◆ë� ✠✂✈�
➷❣➬✰➮❩■➱� ◆❖➣❷❈✂� ✃✏✐✠✐❴❐❇◆✂✽❜☛❒❵�
❮r➃✠❚✳❰☎✠� ❰ç✧❍� ✆➊✑ç✄✖✑✧❄� ✠Ïë❖➑✏� ◆✂ç❒�
Ð❣➟ÑÒ♣■➱� ■➍✭� ê✽� ❖▼✽❸� ◆➣� Ó❃s❖Ô✽�

✲✩Õð� ✩➊❄❅� ✆▼� ✖� ✚✐Ö→✽� ✐ä� ✽✜❄❅❃❂� P❅�
❬✯❽✶×✯✭❽� ✬✜❸� ✂❄✆◆❘❈� ▼❘→✽� Øç✗❄�
Ù❑❑❲ò✩Úç✖ß� ❊▼� ✽✆Û✔�✑▼� ❀✜� ÜÝÞÞ♦� ✆�s☛❄▼✽✧ß�
àá■☎✠� ➂â❚ç❇➂� Ø✆▼� ❸❄Ö➣✜▼✠✛✠❄❸� Ø✐� ã❇�
✲✶❩ä■� ✩⑥� ❽å❷✜❸❇❷✠� ✐☛✄� ✖◆� ◆✏❄� ☞✆❅ç❴�
✠æ➭❩➪Ù✵✯❰✴◆� ◗●❄✜� ◆✏✽� ◆❄✾➾➣➓✐❃ã� ✐ä�
➡♣✸ç➂è✰✞❤✭� ✩é�✝➂❚☛◆✖✑❁✽� ➣☛✧� ❘✠✐� ê☛✐❸ç❄➋❄❁�
s✰� ❼❩✆� ✭❲Ø� ✄✜❸� ☛✚� ❲✽✩� ✽▼◆✆✑✄☛❴✂⑤s❵�
ê♣ë✠❥➂ì� ✵✱❲� ✪✴✪✟✽✾❄❸✽✿✠✽❸� ✟✸▼❄� ç❇� ✒⑤❁�
íès➡✠î� èï■➂✭✵❬✔� ✶✆➪� ✗✑s❄� ☛✠� ❄✾✐❇ëÖ☛✾✆✩❧�
✳ðñ■❚✞✟✠➻� ❱✂❲� ❇✟✽▼✽❇◆� ✖➊✆ú✧✆✓ç✄ç✠❐� ✐ä�
çr➃➂➮➍❰☎✠� ❩✯❬➪� ò� ◆✏✽� Ø✐Û❸� ☛▼� ✗✐❅✽� ✠ý✄❁�
❣✸♣ó➃ô� ✵✩� ✗✽✽◆� ◆✏❄� ❄s☛ê✄✽� ✐☛➩�
õrö➠÷✠➫➂ø✵✰ù� ✬❇❸� ▼❷✌✜❁❖✚� ú❷✆✜✠☛Øû�
üç➨ýþ✳ÿ✁➂� ❸➍✭� ➔✂➴☛✆éæ� ✗✽✽◆� ✟❄ú❷➤⑤✗⑤❇✠❜�
♣✄�☎s❩➢s➂✰➂❬�✆✝❸❷✾◆☛✐✜✥� ✞✐Ø❄➊❄❅✟� ✠✂⑤✟⑤� ☛❒�
➨� ➡♣øqý➢➂❯✫✧❲�✆✩◆❄❇◆ç➑❁� ◆➣� ✡✢✏❄✟�✽❡✂✆❡Ô⑤�
Òô✠� ❤✯❬✠➂❲❯➪� ➔✤❸❷→✠❀✐✜� ❘� ◆✂✽� ❲✐✡❸� ✠☛�
☞❣❣✌� ➮✍➂� ïàÚ❲✬❍✷❳� s❄↔✖✜✎� P❅�✏✐❸� ✄❡s�
✁✂✄☎✂✆✝✆✞� ✁�

✁✂✄☎✆✝✞✟✠✡� ✁�

✁✂✄☎✆✝✞✟✠✡☛☞�
✁✂✄☎✆✝✞�✁✂✄�

✁ ✂ ✄ ☎ ✆ � ✝✞✟✠✡☛☞✌�✍✎✏�
✁✂✄☎✆✝✞✟✠✡�☛☞✌�

✁✂✄☎✆� ✝�

✶✷✸✹✺✻✼� ✽✾✿❀❁� ✁� ❂❃❄❅❆� ✂� ❇❈❈❉❊❋●� ✄ � ❍■❏★✥❑�▲▼◆❖✝✙✟P✟✛☞◗� ✚✡�❘✟✙❙❚✛✌❯❚❱�❲❳❨❩❬❭❪❫❴❵�❛�❜❝❞❡❢❣� ❤✴✐�
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✁✂✄�☎�✆✝✞✟✠✡☛☞✌✍✎✏✑�✒✍✓✔☛✑�✍✕�✖✗✌✘✝✗✟�✙✝✚� ✁✛✜✌✝✢✢✣✤✜� ✆✥✖✦✧�★✩✪✫� ✬✭✮✯✰ �

✁✂✄☎✆✝✞✟✠✡�☛☞✌☞�✍✎�✏✂✑✒�✓�

✔✕✖✗✟�✞✘✙✚✌✛✜�✚☎☎✢✣�✖✤�✥✏✦✖✧★✤✩�✪✫�✬✧✭✮�

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

❁❂❃❄❅❆❇❈❉❊�❋●❍■❏❑▲▼◆� ✁✂�❖P◗❘❙❚❯❱� ❲❳❨❩❬❭❪❫� ❴❵�❛❜❝❞❡❢❣❤✐� ❥❦❧♠♥♦♣qrs� t✉✈✇�①②③④⑤⑥⑦�
⑧●� ⑨❉⑩❶❪❜❘●❅❉❷�❸�❹❘❝❺❍✐❍❻❼❽� ❾✑❿➀★❜♥➁✭➂❜➃� ✍✯✏✑➄✯➅➆✘� ➇➂✑✆✛�

✁✂✄☎✆✝✞☎✟�✁✂✄�☎✆✝�✞✟�✠✡✆☛� ☞✄☛✄☎✌✍✂� ✆✎� ✏✞� ✑✞✒✓✔✕✖�✍✄☞☎✒✆✑� ☎✗✘�✑☎✌✙✆✚✄�✍✛✜✆✢✣�✏✤✥✦� ✆✢� ✝✧★✆✗✣�✩✪✫✬✭�✁✡✄�
✮✔✌✚✗✄✯☛�✞✰�✠✂✖�✱✞✌✲✳✆✄✑✄�✝☎✏✖✌✴☎✥�✱✔☛�✝✄✔☛✵✌✄✚�☎✢✘�✶✛✢✘�✏✞�✙✄�✬✷� ✸✹✺✭� ✻✢�✠✂✄�✳☞✄☛✖✢✏�✱✼✌✽�✾�☛✄✌✧✄☛�✞✰�
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✁✂✄☎✆✝✞�✁✂✄�☎✆✝✞✟�✠✡☛☞✌�
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Aluminium 87~91.4 v 
copper 1.2-2 \ ·- / 
Silicon Max0.4 ~ ...... 
Z.h1c S.1-6. ,- ' ·····.:. :.,_, •• ~ 
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➹➘➴➵➷➬� ➮❖✏✖✗➱☞✃✖❐❒❮❰ÏÐÑ✜❖Ò❐ÓÔ✁✂� ÕÖ×ØÙÚÛÜÝ�Þßà❡áâãä❦♣å✄�

✱✽✾✌✿❀� ✆❁✓❂� ✁�❃✍❀❄❅� ✁� ❆❇❈✓❂❉❊� ✂�❋❂●✡❍�■❏❑✏✡▲▼❂✡✞❈� ✌✡�◆❂✾❖☛✡P◗❀� ❘❙❚❯❱❲❳❨❩�❬�❭❪❫❴❵�

✁✂✄☎✆✝✞✟✠�✡☛☞✌✍✎✏ ✑✒�

✓✔✕✖✗✕✘✙✘�✓✗✚�✛✜✢�
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✁�✁�✁✂✁✂✄☎✆✝�
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ó✂❲ô➵✏ø�✍➀Ó❐ê✗✗✥� õ� ✩➱➵ü� üö❭➛➬� ÷☎� ø❭ì✴✱✡� ù�
✕✖⑩� ✏✖✢✌Ó➪� ❙❑� ü❳✩ê➭✩❲Ó✕� ✢ú� ❛û➃üýÚ❝�
✏❄❐✌❲✍❲✕þ� ✛❬ÿ❚❳✢❳❑✗� ✒✁❑❸➋� ➍✓✂✄✰✱�
çç✖ÿ✩➵Ó✏� ➓➻� ✢ý❳➵❨� ☎❳❨✆✝✬⑦✫☎� ♣Úì� ✞ò➏✟�
❲✍✠✖✗✩❖þ❬◆✖ó❱� ➲✣ê� ✗✢➼➪✺� ✼❳✬✩✑�þ✔◆➜�✡✭❝✿ü☛☞➏✌�
❪ê❑❙✍❄✏î✖� Óè◆➵✏➵➫✙✢❺Ó➂� ✢ú� ⑧✯❴♣✴✰✴✰✱�
②✎②➥� ❄✏✑✏➵❸❲✵❚� ❬✚ç✺� ➪✬❊➵✰➋� ✼✭✔✒✔✰✱�
ç✪❐✖✗✗✓� æ✜➉✗� ❚✙◆➎❨❥✙➷� ❺ü� ❚✢✑✢� ✫✢✔ÖÙ☞✕✖�
ö✗✖➻� ✏✙✢❳ë❲✜✠� ➵✕� ✜ê✪ü▼✜î❫� ➵⑨✼✬✑◆✭✕� ❵Ú✗ü✰☛�
✘❲✕❐� ✙➒� ✢✌❳� ✃ë➵❚✙� ✙✹✢➛❲➂➋� ✻➐❫Ô☎➂✚� ✛❵➏�
❤➵❅➵✏ø�➆❬✜➳❳◆❳❨ü�✵✷❳➻� ❙❨� ◆✜➄ü� ❫✢✣✤✓✯➮☎Ù◆�
❲✍❐➸➼✥✖� ❐➼✦❲✕❱� ü✛❳❳➪✧� ✧❳➻�★❹❳� ✙❯✼�✼✭✯❺✔➂●�
✢Óç✩� ✙✏➪� ✢✜❳� ✪Ó� Ó➼✢➟➼◆� ➟✙★❚✤◆✤✓➝� ✫✓☎�
✗◗ë➉î✖�✪ö❱✌✕❳üü�❲✕➻�✬❬✢❳❑❲✙✩� ❑❳✏✢✭✬✮�✯✿❭✖�
æ✜ê� ✖✰✛✖❑➵❚ê✏✢� ❨❳ü➼✩✢➒� ❬ë✤� ✫ÿ✒❫→❞❫✼� ✪Ù➍�
❄✕❬✠❆✗❲✗� ➼ü❲✕✱� ✗✢❬✢❲ü✢❲❐✙✠� ✑❨✲✪✭☎�
✳❖✍❲◆✙❈�✴②❱� ✵❯✙✩✤ü❳ü� ❿➘� ✭✶❲❬❸→✤➝� ✪✓☎�
✖❇✷➷Ó✸❳➪� ✢Ó� ➻➎✢❳✹➄➂❘� ❹✜ê� ❇Ó➝◆� ❐❺➋✺❥✻✫➶◆�
❐Ó✕✼✘➸� ➉❐✢Ó❨✗� ✙☞❳î✢❲❯➋� ✢ý❫� ❐✽❋✾❴☎�
✪➼þ✿✖üü� ❬➂➻� ❀✜◆❳❨➄✙➷� ❨❳❚Ó✭✬➸� ✓❁◆❫✈�
✁✂✄☎�✆�✌❂� ➒✌❿⑩❸�✢➹❬✩�◆✣❳�➻❳✂✢➹�Ó❴�î❃❹�✌✪✑�
➒❺❄✕❥❅î✜✕✢� ❨Ó❂ê� ❹❿� ▼➷✜❹� ➵✏� ▼➷✼✬✫❺⑦●� ❦✯●❦❫❋�
❚❬✩✖ë➵❬✠� ✂❳❚❿❯❬➸�ÿ✢✖� ❬í➻� ❐◗÷➵✕❩� ✷➟ê❳➻� ✌✪➝�
➒❲❱✕➵î✌✙❯✢�✪✠❳� ✢Ó� ✃➸❬✺�❆❑� ➠✪➪➢î❲❸❩� ✏✢⑩❫❑�
✷➼❨➉➭❳�✪❇❩❈❳✷üð�

✘✙✚✛✜✢✑✣�

✵✩❉③❉➥� ✵✚Ó❉✧� ➻ë➵✚➵✕❩� ▼✘❐❳✗ü❿�
❊❋➉❐❳�●Ó✑❩❈❳ü✗➇�❍❲✺❥✢✙✶�■❉➇�❏❑▲�☎�

✤✥✖✜✛✢✟✦✧✆★✝✗�

✩✜✪✞✝✫�

▼❨❺❅➄➂✱� ➄ü� ✜�❐➢◆❲➂❩�➠✪➔❳ü✑� ✢✜✙❹�❃✑✖ü�
✙� ❤➵❅� ❈➵❹� ❹Ó� î➼✢� ✜� ➱❿❼➎� Ó➘� ❐✔➀❐✵➷✜ë� ❐➀Óüü✌�
ü✖❐✢❺ç❸� ❲❯� ü❿✩➵➻� ❚❬✢❳❑❲❬➸ü❖� ➲✜❳� ➪❊➵✚� ✶❲✢� ❲ü�
➼ü➼❬✚❹� ❬� ✪✢❬❨❹� ❐❃✦❲✏❩� ✢çÓ✏➽� Ó➘✩✖✕�
❚✵➸✢➄▼Ó➵➂P� ➲ý❳� ✶❺◆� ➉✷� ✣❨➎üü✖➪� ✙❩✙◗➒✢� ◆✜❳�
þÓ❨✙� ✃❺✖❐❳� ❘➻� ✪◆✜❹❳➪� ✙✢� ❨✜◆❳ü� ❫❿❇�
➱➼✕❤✖➻❃� ✢Ó� ✢✜Ó✑✗❬✏➪✷� ❿➘� ❨❘✭Ó✩◗◆❲ç✕ü� ✂ê❨�
❙❲✕➼✢❳ð�æ➱❺✗�❆❨➔✖✗�❹✌➎�
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✁✂✄☎�✆✝✞✟✠✡☛☞✌✍✎�✏✑✒✠✍✓�☞✔�✕✖✗✘✝✖✘�✙✌✚� ✛✜✢✣✤✥✦✧★✜✩� ✆✪✪✫✬�✭✮✯�✰�✱✲✳✴�

✁✂✄☎✆☎✝✞✄✟✠✡�✠☛�☞✌✍✍☎✡✎�✏✑✒✑✓✔✕✔✖✗�✘✙�✚✛✜✜✢✣✤�
✁✂�✄☎✆✝✞✟✠✆✝� ✡☛✡☞�✌✍✍✎✏�✑✒✓✔✕�✖✗✘✙✚✛✘✜�

✢✆✣✤✥✦✧�★✩✪✫✬✭✚✮✬✕✯�

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

✘✙✚�✛✞✜✢✔✣✤✟✂�✥✦�✧★✩✪✞✝✝✦✪✎✫�✑★✬�✭✝☞✮✞✠✯✠✖✰✱�✲✪✳☞✌✝✞✖✴✵✶✷�✸✹✺✻✼✽✾✿❀❁❂❃❄❀❅❆❇�
❈❉✠❊✝❋●✠✞✬❍✞■�❏❑✣✌✠✦▲� ▼◆☛✑✏✯❖�P✓◗✪❘✌❄❙❄❚❯❱❲❳❙❂❨❩❬❭�

✭✵✶�

✂✞✬� ❪❫❍★✩� ✠❴� ❵❛❜❝❞� ✭❡� ✍✝✦❢✜❣✍❤✂� ✐✒✤☛✔✞✪✤✆�
❥❦✠❧♠� ✲✌✝� ❍✞✄❑✟� ✄✍✦✍✆✝✟✝♥� ✢✍♦✝★� ❍✞✢✠� ☞✠✞♣✪✬q✦✑✢✪✴✞�
❥✕✝� r✄✝✂st�✉✝✬t�s✝●✟✈�❢✡�❤✤✢�✑✞s�★✠✜✝�✕✇✬❍✤r①�✐②�❛③❛④�
✭⑤� ✪r� ✠✞✝� ✠❴�⑥✌✝� ✌✏✓✌✝✜✟� ⑦✢✦✝✞⑧✈�❏✒✤✆❍✞✪⑨✆� ❙❦✴⑩� ❂✞�
❛❶❶❶� r✝✦✏✝✜� ❷☛✏❸✰� ❹❺❻❼�✭✮✝�❽❾✦❿� ➀❍✝☞q�☛✑✟✝✦✔✑❸� ➁✑♣�
❏✒➂✆❍✞✔➃☛� ❛❜❛❞➄� ✭❡� ☛✍✢✝✦✪✍✒� ❽✑r� ☞✮✠❘✝✞� ❍✞� ✣✌❍♣�
✜➅✬➆� ✪r� ➂✜➇✍➈➆� ✝☛➉✯✠➊✝✬� ✪✞� ✣✈✝� ✍✝✦✠❋➉✑☞✂� ❍✞✬➃❋✣➋�
✢✠� ☛✑★➂➌☞✟➂✕✝� ☞✠☛❣❢✞✝✞✣✜� ✣✮✍✢� ✬✝✆✑★s❖� ➍✪✖✌✣✝✦▲�
✌✍✦✬✝✦➎� ✜✟➏✎✓✝✦✱� ✟✠❑✓✌✝✦✗� r✣✏➐✝✦▲�➑✠✦✝� ❤✠➒✠❋✏✠✞➓�✑✞✬�
✝➔✜❍✠★✷✦→✜✏❋✣✑✞✢� ❣➔➉✝➣✪✝r� ↔↕➙①� ✲✈✂� ✣✦✍✔✞✝s� ❏➛➜� ✪⑦�
✍➝✒✝� ✢❢� ❣➞✝s✪☞✢� ✢✌✂� ➟✍� ➠✍✯❑✝✜� ➡✪✣✌� ✕✝✑✜✠✞✑➝✯✝�
✑❤☞➢✑☞✰①� ✲✍➤☞✌✪� ➥➦� ✕✑✣✪❢� ✍➧✍❸➆r✪✜� ✑✞✬� ❏➨➩� ✑✕✝�
✤✜✂➫✯� ✟✠� ➭★s� ✣✈✝� ➯➉✟✪☛✤☛� ☞✠☛➝✪✞✑✣✪➲✎� ✠✡�
➳✑✦✑✆q✢✝✦r� ✥✦�✓✝➵✪✎✓�✍�✖❢❢✬� r✤✦➌❤✝� ➭✞❍✜✌� ❹➸❻①� ➥➦�
✞➲✔✜q� ✦✍✣✪➯� ✑✞s� ❏★✍❸➺❋✔r� ❢❴� ➻✍✦✪✑✞☞✝� ➼➽➨➾➚�❏➪�
✍➀➳➞❾➶✝� ✟✮✑✟� ➀✍✕✍☛✂✣✝✦� ✆✠✦✝� r✏➹✞✪➭☞✑✞✢� ✍➐→☞✣� ✟✮q�
♣✤✕➌☞✝�➔✤✖✌✞✝❋❋� ✪❋�➘✝s�✕✍✣✝�➴➈✠❽�➝➺�☞✤➵✔✞■�✜❣✝✝s�
➷✞s� ✵✝➉✟✌� ✠❴� ➬✤➮� ✐✒☛❢r✢� ✢✌✂� ➬✠➒✝❸✑✢✪✠★� ➝✝➱✝✝✞�
s✝✃✝✞✬q✞✢� ➶✑✦✪✍➝❸✂� ❽✪✣✈� ❍✞s✝❣✝✞s✝✞✢� ➠✍✕❍✑❐✒✝� ➠✂❒�
❮✴♣✝�✑✞✬� ❘✣❰★✓Ï�❽✌✏☞✌� ✪✜� Ð➉➉➏➶✍✯�➝➆�➃✜✏★■�☛✤❸✟✪✄✒q�
Ñ✶Ò✦✶♣❘✪✴✞� ✍✞✑❸✰♣✏❘①� ✲✮✝� ➠✑❸➃✝� ✂Ó➉✝Ô✆✝✞✢� ❽✪✣✮�
☞✑Õ✤❸✑✟✝✬� ✑✒✆✠r✢� ❮✠r✝✬♠� ✁� ☛✝✑✞❋� ✢✌✝� ✭✑Ö☞✌✪�
❳✶×Ø✴Ù� ✌✍➶✶� ➀✦✴✬➃☞✝s� ☛✠✦✝� ✍☞☞➃✦Ú✢✝� ❣✦✝✬✪☞✣✔❢✎�
Û❙ÜÝ✶� Þßà� ✲✴✴❸� Ü✏á� ❾❴�➝✑❦� ★✠r✂� ✝✞✬� ☛✪❦� ✬✝➉✝✞✬❍✞✫�
✴❄� Ý➳✷â✴➳✰✪✞✓� ✑✞✬� ✬✠ã✷☞✠➉➆❍✞■①� ✭✌✝� ✑✏☛� ➁✑r� ✢✠�
✵✶×✶ä✏✞å�➷✎✬�☞✴☛➀✑✦✂�✣✮✂�❽✝✍➞�✠❴�➝✑❦�✞✠✜✝�✝✎✬�✆❫�
æÑ� ✵✪➐✶✦✝✞✟� ✢ç✂❋� ❢❴� ➬➲❣➆� ☛✏❦✪✞è� ✠●✂✦✍✣✏➲✞r� ➴✦�
Û❀é❂ê⑨ë� ì❾✴❃� ❳❙×✶í✑✯❘î� ïð✦✝❢➠✝✕▲� r➃✕ñ☞✝� ✕✠✤ò✌★✝✜✜�
ó❄� ⑨ô◆â✴ôõ✔✎❲�✍★s� ✬❢ã✷☞✠➉✰✏★è� ❽✍✜� ✑❸✜✠� ☛✝✇✜✤ö✝✬�
❙÷ø� â✴✆➀❙✦✝✬� ù❡ú①�✭✌✂�✝û❣✂Ô➑✂✞✣�✣✠� ➭★✬� ✣✌✂� ✜➃✦➌☞ü�
ýþÿØ❄✁✂✂� ×✄☎⑨❲✆� á✝s� ☞❑➵✝★✓� ➴✦☞✝r①� ✲✌✝✞� ✌❥➠✝�
þë✶✵� ✟✞✪ì✠� ✝✒✂☛✝✞✢� ✡☛☞✌✍✎✏✑✒� ✓✔✕✖✗✘� ✙✚� ✏✛�
❩✴❄ë❂✵✶Ñ✶✵� ✑� ✜☛✠❑r� ☛✝⑥✈✠✬� ➝✝❸✠✞ò✪✢✣� ✣✠� ✤✌ü�
✥þ✦✁é❂✧❙❃� ë❂❁⑨❸❙✟✪✴★� ➑✝✟✈✠sr� ❹❛★� ✲✌✝� ✄✩✪☛✝✣✝✦�
✫✬✭✮✦✯✰✱×❂ê❄�❬✲�✶❄ø�☛✏✳✪✞✓�✠❣✝✦✍✟✏✠★�✴✦�✵★☞❢✎✝✒�✶ ✷ ✸ �
✹✺✻✁✼� ✽✾❬õ�✿❂×✆�❳✤✯✣✪◆✦✝r➉❢✞r✂�➬✦✏✟✝✕✔✍� ➝✑r✝✬� ➯✢� ✣✈✝�
❀❁❂❃❄✯� ✫❅êÒê❄❙Ü� ❆✍➊� ❽✪✟✈� ✣✌✂� ■✦✂❧� ✦✝✒✩✣✪❢✞✩❇�
❈❉✽❊❋✂❂ë❇� ●❍❄✶� åÓ➳✝✦✪☛✂✞✢✍✯� ■✞r� ➝✍✜✝✬� ✠★� ✩✞� ❏❑�
✫▲❄✫ÿ✫▼✱◆� ❀❖➷⑩� ❾P�✭✑◗☞✌✏� ☛✝✣✌❢✬�❽✝✦✝�❘✂✦✴✕✆❙✬�
❚❯❱� ❲❄✁� ❳❨✶â×� ✴❴� ➑✑☞✈✏★✪✞■� ✄✑✕✑☛✝✣✝✦r� ✜❩✪✞☞✒❙�
❬✁❭� ✁✁❅�➷❄ø�ø✶➳✣✌�✠✡�☞✤✟�❽✝✦✝� ✏★❪✝r✣✪✣❥✣✝s�✬➃❫✞❴�

❵❂❛❂❄❲� ✴✡� ❜➔➃■✌✢� ❝✍r✣� ➥✣✝✝✬� ✣✪❞❙� ❡�

✁✂� ✄☎✆✝✞✟� ✠�
✁✂✄☎✆✝✞✟✠✡☛�

✁✂✄☎✆�✝✞✟✠� ✁�✁✂✄☎� ✂� ✡☛☞✌✍✎� ✆� ✄� ✏✑✒✓✔�✁✂✄☎✆✝✞�✁✂✄☎�✝✞✟✠✡�
✡ ☛ ☞ ✌ ✍ ✎ ✏ ✑ ✒ ✓ ✔ ✕ �✖✗✘✙�
✁✂✄☎✆✝✞✟✠�✁✂✄�

✁✂✄☎✆✝✞� ✟�

✁�✁✂✄☎✆✝✞✟✄✠✡�

❢❸✤✆✪✞✪✤☛�✪r� ✣✌✝�❣✓✌✟✝❋✢�☛✑✢✝✦✔✍✯�➡✮✔☞✌�✮✑❋�
×✮å� Ù✶✎♣✔❤� ✴✡�✐❥❦�❧♠♥♦♣� qrs� ✤❋✝� ✠❴�✆✑✟✝✦✔✍❸r� ❽✪✣✌�
❃✴t� ♣➳✶â❂✉â�❽✝✪➹✮✟� ✪r� ✍★� ✝➐→☞✣✪➠✝� ❽✍➆� ✠❴� ✦✝✬➃☞✪✞■�
×Ø✶� ✿✶❂✈Ø×� ✴❴� ❘✣■☞✇✕✝❋♠� ✐✒➃✆❍✎✪✤☛� ✑❦✠➺r� ✍✦✝�
❙❁✴✎❲�✣✌✝�☛✠r✢�☞➲①☛✠★✒➆�❑r✝s�❣②✌✟➁✝✪ò✌✟�✆✝✢❥③☞�
❁➷ì✠④✔❙✒♣� ✑❘� ✣✌✂⑤� ✠➐✝✦� ✍� ✞➃✆➝✂✕� ✠❴� ✬✪➐✌✦✝✞✣�
❍❄×✶Ñ✶♣✟❍✞❲� ✆✝☞✮✑✎✏☞✍✯� ✑✞s� ✣✌✝✕☛✇✒�
ôÑ✴⑥✶⑦❂✶♣⑧❏✯✤✆❍★✪➃☛� ✍❦❢➺� ❝❶❛❞� ✏✜� ✑★� ❏✯✤⑨❍✞✪✤☛⑩�
t❂❶Ø�✰❂❷❸�➷❘� ✟✈✝� ➳✦✪❹➋� ✍✳❢➺✪✞ò� ✝✒✝☛✝✞❺� ❻� ❍r�
✂❼ê❄Ò✾� ➁✏✟✌� ➷� ❽❾✝✞✓✢✌� ☞✠✆❣✍✦✇❿❸✝� ✣✠� ☛✍✞❧� r✣✝✂✒r⑩�
✽❷❅� Ø➷♣� Ò❾✴s� ➌✢❍➤✂� ❋✢✦q✞ò➀✈� ✍✞s� ❥➶✝✦❥✣✂�
➁❀✧➂✯❉✱➃❍❃❍➄✾� ➅Ý×� ✌✑❘� ❸✝r❽� ✦✝✜✔❽✣✍✞☞✂� ✟❢� ➬✠➒✠r✪✠✞�
✭➂✽✥� ❁❙÷õ� ✴×✆å✦� ❏✒� ✍➈✠➊✜❼� ❻r� ✦✂✯✑✟✪➠✂➍❧� ✌✪➆✈� ☞➯✜✣�
➇✯➁✯✭✹�✯✭✂�þ✂❬� ì✴� ❙➳⑥✒✪❤✍✟✪✴➈r�➡✌✝✦✝�☞✌✝✑●✂✕�✍❦✠✞✜� ✇✦✝�
❉ê✭� ➉þó×❙➃❃✶î� ✭✌✝� ✕✝✜✤✒✟r� ❢❴� ➊✝� ✕✝r✝➋☞✌� ☞➲✤✯☞� ➝❙�
❈✬✻◆➌✁❭� ✯❄� ì✆✶� ✆✍✞✤➌☞✇✕✝� ❢✡� ✍✤✣➯☛❢✣✏➠✝�
❩✫➁⑥ê❉✁❄ìë� ➷❄✵� ✆✴❸s� ✏✞s➃✜✣➍� ✕ ✖ ✗ ✘ �✭✌✂� ❥❘➎❸✏☞❥✢✪✠★�
✫➏�✭❄✁�➐➑➑õ� Üê❲❍â� ✪✞✢✂➹✦✑✟✝s�➡✏✣✌� ✟✍➒☞✌✏�☛✝✟✌✠✬�✴➞�
✦➌❉✯➁ó➑❂❷❲� ×Ø✶� ❘⑨✦➌☞✂� ➏➃■➓✝✜r� ✑★s� ☛➔❍☛✪→✔✞❴�
✭➣✁� ➁✱×✁Ñ↔❙❃� Ñ✶✆↕➠✑✯� ✦✑✟✝� ✜✪☛✤✒✟✑★✝✠➙✜✯✞➛� ✪✞� ➜➝❝�

✁✂✄☎✆✝✞✟✠✡☛� ❣✦✠➞✝☞✢� ✪✜� ✢✠� ✏✞➠✂r✣✏✓✍✢✝� ✣✈✝�
✝➟✝☞✟�✠✡�☞✤➠✪✎■�➉Ú✕✍✆✂✟✝✦r� ✠✞� ✣✮✂� r➃➡➌☞✂�☎➇✓✮✞✶♣♣�
✇✞✬� ✆✝✟✍✯� ✦✂☛✠➠✍✯�➢✣✝� ✏✞� ✑❸✤☛✪✞❍➃☛�❛❜❝❞� ✍➈✴✰�✝✎✬�
☛❫✪✞■①�➤➃☛✔✞✏➃✆� ✪r� ✣✌✝� ✒❍■✌✢✝✜✣�☛✍✢✝✕✔✑✒�❽✮✪☞✌�✌✑❘�
✟✌✝� ✬✝✞❋✪➥�✠✡�➦➧➨�➩➫➭➯➲� ➳➵➸� ✦✝r➃✒✟❋� ✑✞✬� ☛✍✟✝✦✪✑✒� ✴✡�
⑥✌✪✜� qû➉✝✦✪☛✂✞✟� ➬✍✞� ➝✝� ✍➀➀✒✪☞❥➝✒✝� ✝✞� ⑥✮✝�✆✍★➂ñ☞➅✦✶�
✠✡� ✑✔✦☞✦✍➺� ✑★s� ✑✝❰❋➳✍☞✝� ✪✞s✤✜⑥➻①� ✭✮❍r� ✝û➳✝✦✪☛✝✞✟�
❤➼� ❐✝� ✬✠✞✝� ➃✜✔✞■� ✣✌✝� ❝✠☛❣✤✣✂✕� ➨✤☛✝✦✪☞✍❸�
❝✠✞✟❰✳✝✬� ➽❝➾➚� ☛✪➪✞✖� ➑✑☞✌✏✞✂� ❽✪✣✌� ✷❶✆✆�
✬✪✑☛✝✟✝➞❋� ☞✑✕➝✪✬✝� ✟❢✠✒� ❽✪✣✌� ✂✢s� ☛➶� ☞✤➠✝✦①� ✲✌✝�
➉✍✦✑➹✝✣✝✦� ✒✏P✝� ✜❣✝qs➎�➘✝s� ✕✑✟✂�➼✬� ✬✝➉✟✌� ✠❴�❤➃✣� ❽✔❦�
➝✝� ☞✮✇✞✓✝✬�✴✦� ✝✍☞✌� ✂û❣✝✦✪☛✂✞❺� ➴✦� ✣✌✏r�✖❍✞✪✟✍❐➷❡�
➥✣✍✣✪⑦⑥✔☞✑❸� r✠➺➁✑✦✝� ✪✜� ✤✜✂s� ✑★✬� ➬✌✝� ✦✝r✤✯✟r� ❽➮� ➝✝�
➱✶✟✝✃✪✎✝✬� ✤❘✪✞✓� ✚✝♣➳➲✞♣✝� ➥➃✦✜☞✝� ✖✝✟✌✠✬✠➍✠✫➊�
❐❒❮❰ÏÐ� ÑÒÓ�✬✂➶✝❸➲➉✝s�❒✙ï�☛✠s✝✯�❽✍r� ✣✝✜✟✝✬� ➃✜✪✎■�
✐✞✑❸✰r✪❋�❢✡�➚✑í✑✞☞✂�Ô❏➨Õ➚✐Ö①�

☞✌✍✎✏✑�✒✓✔✕✖✗✘✙✚�✛✜✢✣✤� ✥✦✧★✩� ✪✫✬�✭✮✯✰✱✲�✳✴✵✶✷✸✹�
✺✗✻� ✼✘✽✗✾✿� ✝✆❀✂✘✻✺� ❁✣✣✓❂� ✏✔✍❃❄❅✺� ✍✣✔✲✶❆✺✏✄✩� ❇❈✄❉✣✗✄✺�
✄✔✍❊❄✝✺�✕✺❁✶❋✻✣✓✣●❍�
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• 

✁✂✄�☎�✆✝✞✟✠✡☛☞✌✍✡✎�✏✌✑✒✓✎�✌✔� ✕✖✗✟✘✙✚�✛✝✜� ✢✣✤✥✣✦✧★✣✤� ✩✕✕✪✫�✬✭✮✭� ☎�✯✰✱✲�

✁✂✄☎✆✝☎✞✟✠✡�☛☞✌✍✎✏✑✍✎✒✞�✓✔�✕✖✑✟�✟✗✞✘✙✚✛�✜✢✣✤✥✥✦✧★✩✪✫�✬✭�

✞✮✓✔✯✰✱✘�

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

❀☛❁�❂❃❄✴❅❄✞�❆✵�❇✑✳✴✓✏✏✵✴✡✶�✗✡❈�❉❊❋●✥❍✥■❏�
❑▲▼◆❖P◗❘�❙❚❯❱❲❳❨❩�❬❭❪❫❴❵❛�❜❝❞❡❢❣❤✐❥�❦❧♠♥♦♣q�rst✉✈✇①�

②③④⑤⑥⑦⑧⑨⑩❶❷❸❹❺❻❼❽❾❿➀➁➂➃➄➅➆➇➈➉➊➋➌➍➎➏➐➑➒➓➔→➣↔↕➙➛➜➝➞➟➠➡➢➤➥➦➧➨➩➫➭➯➲➳➵➸➺➻➼➽➾�
✡❽➚✆➪➋�➶➹�➘�➴➷➬➮➱✃❐❒❮❰ÏÐÑ�ÒÓÔÕÖ×ØÙÚÛÜÝÞßàáâãäåæç�

✲✳✴✍✗✵✍✶�

è�❄✄✴❃�é✠ê✞✵ë�❄ì✞�✵í➪îï❃�✂ð�❄✄✏�✞ñò✏❚✴③✏✑❞✗↕�✴✡✝✏❃❞✴✶✠❄✴✂✡�✂✡�ó✰✏� ❞✰❊ô✜❍�õö÷✻ø✽❊✢�✥ù�
✙✆úÔ� ûü✴ý� ✠❚✞� þ✵✞➪✏✡❄✏❪➙� ÿ✁✡✝✏✂❞✚✂✂✗↕� ✄❡✴❪❃� ➌❡✯✰� ✆❃�☎✠❞✏✵❛� ✏❄✰✆✟✏✡✞� ✶↕✝å➡↕� á✼❊� ✺➡✞✟✠✡�
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⑨②✧✝✯✓✩✙� ❲❜� ⑩❄☞� ❄✠♣■� ✌❶�❷✓✡�☎✆✝✠❸❹✔�❺❻❼❇✝�④❽❾✻❿✍�✾✞✫❄✂✌♣◗✪✶❂� ❭✌� ✎✬✄✎➀�❙✌❲✓✟✠�⑨②➁✙✆✂✯�
➂✞❄✆➃✗� ➄➅➆➇➈� ➉✔� ✠✡➊❲➋❉❄✽❚� ✿◗� ❙✌❋✠� ☎✓❷✓✂� ✛❄✠� ✩✠✎✏◗✝➌� ➍✖❚� ✫❄✧✍➎☞� ✎❄✠� ❉✠★✡◗✍� ✩◗✥✞�
➏➐❛✠✝➑� ➒✓✍▼✟✠➓✡➔� →❄✠� ✡✠✖❉✌✍� ✖✌✥✽❉� ✓✩� ✿②✠� ✖✞➣✌✝✑� ❊✘✠� ✫◗↔✠❨✿✠❚� ✤☛� ✧� ❧↕❉✿✠✝� ❣✍� ✠★✠✍✪✰�
✠✢➙⑨✆✠✂❨➛❞� ➜❅✝✠➀� ➝⑤✞� ❧❩❉✲✗✝� ❄✞❊✥� ✓❉� ❨❄✌❉✽✂�t✍� ✠✧✫➞� ✌✂✠�➃✹❉r✠✍� ✆❾� ✛✬✠� ✩✗r✏➟✑� ✏❄➉❨②� ✷❉�
❲➐✡✠✥�◗✂� ✿❄✽�➠✩➡�➢✗✿➤✆✫� ➂✄♣➥✞➦� ❭✹➧➨➩❉✽➫� ✆➭�✌★✞�✩✌❚✽� ✐➯� ✛⑤✞�✂✠✾☎◗✝➌�✇✡� ✝✠✥❯✫✓✂✪� ✐✿✡�✠✩✞✍✙✰➲�
✿②✠➯� ✲②✽� ➳➵� ➒✓↔� ⑥✞★✥� ➸✬❦✍✵✗� ✝✞➺➻✞➼➽� ✧✖✥� ➾✹✎✠� ➚� ✎✌� ④✬✞� ➪➶➹❂� ➘➴✿✠✍✏✤✝✥➷� ✎❄✠� ➪➶➬�
✍✠✫✌✙➮➱✞� ✛⑤✠� ★✌❝✠� ❵✶� ➢✞❊★✻� ✌✢� ✿⑤☞� ✗✃❊✫④✓✂✵�❐❯➝✠� ❒✖✥� ✞❮✿❰❲Ï❉⑤� ✿✌� ❨Ð✄Ñ✵☞� ✿②✞� ①✌❚☞❂� →⑤✠�
✍✠ÒÓ✥↕⑨✿✓Ô★�❨◗★✔✽➺❩✠✂Õ✞❉� ✆Ö❩✔r✜✾✠� ✛②❊✿�✿⑤✠� ×✞✿☎❻✍Ø�Ù✇Ú✛✐❙✗�✌✢�✌❩✍�❊★✎✆❨✇■✄✿✞❝�➢✠✛✬✌❝�✇✔�
✠➯➞✤✩✫✠❚� ✿❄✧✩� ●❲✛✤Û✄ÜÝ✗�❙✠✛❄◗✥➦�

✠✡☛☞✌✍✎✏� Þ✓✝✠❸➼ß� à✂á➤â✶� ã✄❾✔ä✽å� æ�Þ❈♦✠♣☞✣✔� ✡✠✂❉✌✝� ✩✠✛✏✌✍✑� ç� è◗é➉♣✠�
✫②➁✙✇★✵� ➂✽êë✫Ù✞� ìíîïð� ñ� òóô�õö÷øùú� û� üýþÿ✁✂✄�②ö❊✥�

✁� ✂✄☎✆✝✞✟✠✡☛�

☎✠✩✠✆↔❜➀� ✲✳✞�✝✇✝✠♣✠✡✡� ❴✞✖❉✟✍�✩✗✎☎❻✍➌� ❨✌✂✾❦✷✖⑥� ❉✠❋✽➠♣� ❲✧✡☞☛� ❉✠★✔◗☞❉➦� ✌✠★✡◗✍✡� ❙✓✡✍✟✄❨✠�
✇✛⑥� ✞✂✠✝✙✰� ◗✩� ❉✠★➓➉★✵✒� Õ✌✂✎✠✶✆✂✯�❊✖✥� ✝✞✫✞✐➂✓❾✙➔� →②✞� ❲➍❛✞✝❜� ✏②❊✝✵✠� ☎✐↔� ✄✟✡◗�✑✇✡■✟✄⑨✠� ✷✂�
✝✠✥✒✖✥✄❾✿�Õ✌✂✓✔✲➉✌✕➔� ✖✖� ☎✓✍✠Ù☞❉❉� ❉✞✂❴✌✍�✂✽✎✏✌✍➡➀� ✾❄✠� ✥✠❙✧✂❝✐✂✙� ❺✗✘❅✥✹✝✠� ✐☛� ✿◗� ✄❩✯✦✠★✎�

④� ⑤⑥� ⑦⑧⑨⑩❶❷❸❹❺❻�
❼❽❾❿➀➁➂➃➄➅➆➇➈➉➊➋➌➍➎➏➐➑➒�

➓➔→� ➣↔↕➙➛➜➝➞➟� ➠⑩� ➡❚➢✂✑➤➤✄➅➥➦�➧➨� ➩➤➫⑧✑➭✆➯➲➳➵� ➸➺➻➼➽➾➚➪➶➹➘➴� ➷➬➮➱✃❐❒❮❰Ï� ÐÑÒÓÔ�

ÕPÖ×Ø➌☎❘✫�➯Ù�Ú➠⑩➌❒✪❻➯❘�➩P✐✩✑✌✆❲➦Û✈� Ü❢→� Ý❚Þ✪✂✪▲✪☎� ✁� ❛�ßàá➅✑☎☎⑩❜✑â� Ô✑✱�ãPä⑧à❲✆❲❞Ûå�
æçèéêëìíîïðñ�òóôõö÷øùúû� üýþÿ✁�
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✁�

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

✁✂�✄☎✆✝✞✟✠✡☛☞✌✍�✎✏�✑✒✓✔✕✖✗�✘✙✚✛�

❑▲▼◆❖✩P◗�✌❘❙❚✝✚� ✓❯� ❱❲❳❨❩❬❭✡�✓❪❫✢�
✁�❴❵❛❜❝❞☎❡� ❢❣✂❤❚✐☎❥❦❧♠✂✑♥♦♣�qrst✉✈� ✇①☞�②③✢�

✁✂✄☎✆✝✞✟� ✁✂� ✄� ☎✆✝✞✟✠✡☛� ☛☞✂✡✌✍� ✂✠✎✏✌✝✑✒� ✏✓✝✠✟☞✡✔� ✕✖✗✘✙✚� ✛✜✂✔✢✠✝� ✓✣� ✤� ✥✠✦✧★✥✓✩✪� ✎✠✫✬✭�
✂✌✮✌✯✰� ✱✝� ✲✳✴� ✠✖✠✝✵✶� ✥✷✸✫✹✺✎✓✞✻� ✓✖� ✍✼✫✽✩✾� ✿✓❀✞❁❂� ❃❄❅� ❆✝❇✦✌✡✎� ✥❈❉❊✥❋✄✩✿✧✵✠� ●❍� ■❏❑▲▼◆❖�
✿P✿❈◗★� ✓✣� ❘✓❙❈✾✠❚�✥❯❱✲✓✌✩� ❲❳❨✄❩✣✞�❬❭❪� ✫✌✂✾❫✷✩❴� ◗✩✮✰� ✍✗☛✎✝✓✫✿✠❚� ❵✄❛✞✍❜� ✠✂✗✍✙✰� ✄✾� ✄� ✩◗❝✠❞�
❡✬❅❢☞❣✝✞❤� ☎❅� ✤✩✿✐✫✆❥❦✎✠✥� ❧✹♠✛✗✝♥✝✞✮❊✿✠✥� ☎✓♦✠♣✠❉✡� ✽✂✽✍✵❜� ✎✜✂❉q✍� ✓✩� r❄✓❉� ✥✌✫❯✦✞✖s� ❃✳✠�
t✉☞✈◗☛✎�✇①✾✠①✎✇◗★�◗✢�✲②✠�③✼④⑤✌✥�✇✣� ✿✌� ✄❯✵✦✗✩✎�✿⑤✠� ✥❯✜r✆✌★�✌✢�✛②✠� ▲✴◆⑥✌✉�★✠④✏◗✍⑦�✿⑧✌❯✙⑤�
⑨②✧✝✯✓✩✙� ❲❜� ⑩❄☞� ❄✠♣■� ✌❶�❷✓✡�☎✆✝✠❸❹✔�❺❻❼❇✝�④❽❾✻❿✍�✾✞✫❄✂✌♣◗✪✶❂� ❭✌� ✎✬✄✎➀�❙✌❲✓✟✠�⑨②➁✙✆✂✯�
➂✞❄✆➃✗� ➄➅➆➇➈� ➉✔� ✠✡➊❲➋❉❄✽❚� ✿◗� ❙✌❋✠� ☎✓❷✓✂� ✛❄✠� ✩✠✎✏◗✝➌� ➍✖❚� ✫❄✧✍➎☞� ✎❄✠� ❉✠★✡◗✍� ✩◗✥✞�
➏➐❛✠✝➑� ➒✓✍▼✟✠➓✡➔� →❄✠� ✡✠✖❉✌✍� ✖✌✥✽❉� ✓✩� ✿②✠� ✖✞➣✌✝✑� ❊✘✠� ✫◗↔✠❨✿✠❚� ✤☛� ✧� ❧↕❉✿✠✝� ❣✍� ✠★✠✍✪✰�
✠✢➙⑨✆✠✂❨➛❞� ➜❅✝✠➀� ➝⑤✞� ❧❩❉✲✗✝� ❄✞❊✥� ✓❉� ❨❄✌❉✽✂�t✍� ✠✧✫➞� ✌✂✠�➃✹❉r✠✍� ✆❾� ✛✬✠� ✩✗r✏➟✑� ✏❄➉❨②� ✷❉�
❲➐✡✠✥�◗✂� ✿❄✽�➠✩➡�➢✗✿➤✆✫� ➂✄♣➥✞➦� ❭✹➧➨➩❉✽➫� ✆➭�✌★✞�✩✌❚✽� ✐➯� ✛⑤✞�✂✠✾☎◗✝➌�✇✡� ✝✠✥❯✫✓✂✪� ✐✿✡�✠✩✞✍✙✰➲�
✿②✠➯� ✲②✽� ➳➵� ➒✓↔� ⑥✞★✥� ➸✬❦✍✵✗� ✝✞➺➻✞➼➽� ✧✖✥� ➾✹✎✠� ➚� ✎✌� ④✬✞� ➪➶➹❂� ➘➴✿✠✍✏✤✝✥➷� ✎❄✠� ➪➶➬�
✍✠✫✌✙➮➱✞� ✛⑤✠� ★✌❝✠� ❵✶� ➢✞❊★✻� ✌✢� ✿⑤☞� ✗✃❊✫④✓✂✵�❐❯➝✠� ❒✖✥� ✞❮✿❰❲Ï❉⑤� ✿✌� ❨Ð✄Ñ✵☞� ✿②✞� ①✌❚☞❂� →⑤✠�
✍✠ÒÓ✥↕⑨✿✓Ô★�❨◗★✔✽➺❩✠✂Õ✞❉� ✆Ö❩✔r✜✾✠� ✛②❊✿�✿⑤✠� ×✞✿☎❻✍Ø�Ù✇Ú✛✐❙✗�✌✢�✌❩✍�❊★✎✆❨✇■✄✿✞❝�➢✠✛✬✌❝�✇✔�
✠➯➞✤✩✫✠❚� ✿❄✧✩� ●❲✛✤Û✄ÜÝ✗�❙✠✛❄◗✥➦�

✠✡☛☞✌✍✎✏� Þ✓✝✠❸➼ß� à✂á➤â✶� ã✄❾✔ä✽å� æ�Þ❈♦✠♣☞✣✔� ✡✠✂❉✌✝� ✩✠✛✏✌✍✑� ç� è◗é➉♣✠�
✫②➁✙✇★✵� ➂✽êë✫Ù✞� ìíîïð� ñ� òóô�õö÷øùú� û� üýþÿ✁✂✄�②ö❊✥�

✁� ✂✄☎✆✝✞✟✠✡☛�

☎✠✩✠✆↔❜➀� ✲✳✞�✝✇✝✠♣✠✡✡� ❴✞✖❉✟✍�✩✗✎☎❻✍➌� ❨✌✂✾❦✷✖⑥� ❉✠❋✽➠♣� ❲✧✡☞☛� ❉✠★✔◗☞❉➦� ✌✠★✡◗✍✡� ❙✓✡✍✟✄❨✠�
✇✛⑥� ✞✂✠✝✙✰� ◗✩� ❉✠★➓➉★✵✒� Õ✌✂✎✠✶✆✂✯�❊✖✥� ✝✞✫✞✐➂✓❾✙➔� →②✞� ❲➍❛✞✝❜� ✏②❊✝✵✠� ☎✐↔� ✄✟✡◗�✑✇✡■✟✄⑨✠� ✷✂�
✝✠✥✒✖✥✄❾✿�Õ✌✂✓✔✲➉✌✕➔� ✖✖� ☎✓✍✠Ù☞❉❉� ❉✞✂❴✌✍�✂✽✎✏✌✍➡➀� ✾❄✠� ✥✠❙✧✂❝✐✂✙� ❺✗✘❅✥✹✝✠� ✐☛� ✿◗� ✄❩✯✦✠★✎�
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These mechanisms ensure that DupLESS provides strong 

security against external attacks which compromise the Storage 

Service (SS) and communication channels (nothing is leaked 

be}lond file lengths, equality, and access patterns), and that the 

·lcurity of DupLESS gracefully degrades in the face of 

comprised systems The substantial increase in security comes 

at a modest price in terms of performance, and a small increase 

M:Bellare, S.Keelveedhi, and T.Ristenpart proposed that the 

study of problem of providing secure outsourced storage and it 

supports deduplication and resists brute-force attacks. 

DupLESS, which combines a CE-type base MLE scheme with 

the ability to obtain message-derived keys with the help of a 

key server (KS), shared amongst a group of clients. The clients 

interact with the KS by a protocol for oblivious Pseudo 

Random Function (OPRFs), ensuring that the KS can 

cryptographically mix in secret material to the per message 

keys while learning nothing about files stored by clients. 

2. Related Work 

using an encryption algorithm, generating cipher text that can 

only be read if decrypted. For technical reasons, an encryption 

scheme usually uses a pseudo-random encryption key 

generated by an algorithm. It is in principle possible to decrypt 

the message without possessing the key, but, for a well- 

designed encryption scheme, large computational resources and 

skill are required. An authorized recipient can easily decrypt 

the message with the key provided by the originator to 

recipients, but not to unauthorized interceptors. 

The purpose of encryption is to ensure that only somebody 

who is authorized to access data (e.g. a text message or a file), 

will be able to read it, using the decryption key. Somebody who 

is not authorized can be excluded, because he or she does not 

have the required key, without which it is impossible to read 

the encrypted information. 

In cryptography, encryption is the process of encoding 

messages or information in such a way that only authorized 

parties can read it. Encryption does not itself prevent 

interception, but denies the message content to the interceptor. 

In an encryption scheme, the intended communic 1 n 

information or message, referred to as plaintext, is encrypte 

Big data is a term for data sets that are so large or complex 

that traditional data processing applications are inadequate to 

deal with them. Challenges include analysis, capture, data 

curation, search, sharing, storage, transfer, visualization, 

querying, updating and information privacy. The term "big 

data" often refers simply to the use of predictive analytics, user 

behavior analytics, or certain other advanced data analytics 

methods that extract value from data, and seldom to a particular 

size of data set. "There is little doubt that the quantities of data 

now available are indeed large, but that's not the most relevant 

characteristic of this new data ecosystem." 

Cloud storage services may be accessed through a co-located 

cloud computer service, a web service application 

programming interface (AP!) or by applications that utilize the 

API, such as cloud desktop storage, a cloud storage gateway or 

Web-based content management systems. 

Cloud Storage is a model of data storage in which the digital 

data is stored in logical pools, the physical storage spans 

multiple servers (and often locations), and the physical 

environment is typically owned and managed by a hosting 

company. These cloud storage providers are responsible for 

keeping the data available and accessible, and the physical 

environment protected and running. People and organizations 

buy or lease storage capacity from the providers to store user, 

organization, or application data. 

1. Introduction 

Keywords: cloud computing, cryptography, deduplication, dropbox 

Abstract: Benefited from cloud computing, users can achieve an effective and economical approach for data sharing among group members in 
the cloud with the characters of low maintenance and little management cost. Meanwhile, it must provide security guarantees for the sharing data 
files since they are outsourced. Unfortunately, because of the frequent change of the membership, sharing data while providing privacy- 
preserving is still a challenging issue, especially for an untrusted cloud due to the collusion attack. Moreover, for existing schemes, the security 
of key distribution is based on the secure communication channel, however, to have such channel is a strong assumption and is difficult for 

practice. In this paper, a secure data sharing scheme for dynamic members was proposed. Firstly, a secure way for key distribution without any 
secure communication channels, and the users can securely obtain their private keys from group manager was proposed. Secondly, this scheme 
can achieve fine-grained access control, any user in the group can use the source in the cloud and revoked users cannot access the cloud again 
after they are revoked. Thirdly, the scheme from collusion attack, which means that revoked users carmot get the original data file even if they 
conspire with the untrusted cloud was protected. In the proposed scheme, by leveraging polynomial function, a secure user revocation scheme 
was achieved. Finally, this scheme can achieve fine efficiency, which means previous users need not to update their private keys for the situation 
either a new user joins in the group or a user is revoked from the group. The results will show effectiveness of the scheme for potential practical 
deployment, especially for big data deduplication in cloud storage. 
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✁✂� ✁✽✹✾✿❀❁✦❂❃❄�
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Commonly used materials for production of semiconductor 

gas sensors includes Sn02, ZnO, Ti02, and W03. Among 

all the materials, tin oxide provides as an exclusive material 

because of its basic chemical and physical characteristic. 

Since Sn01 is an n-type semiconductor material with large 

energy gap-(3.6 eV). It has rutile structure (a=4.737 A and 

c = 3.186 A), the conductivity of Sn02 is very responsive 

to the surface states in the temperature range from 300 to 

800 K, in which redox reactions occur on the surface of 

metal oxides. The Sn02 surface reveals outstanding absorp- 

tion properties and reactivity because of the presence of 

independent electrons in its conduction band, and existence 

of surface and bulk oxygen vacancies and active chem- 

isorbed oxygen. Sn02 can be synthesized in a stable, highly 

dispersed state with crystallite sizes of 5-20 nm. A crucial 

disadvantage of Sn02 based chemical sensors is their small 

selectivity. Selectivity of these sensors can be enhanced 

by inclusion of dopants, which have a strong effect on the 

electronic and catalytic properties of the surface. Recently, 

various applications associated with the photocatalyst have 

seen the day in the area of cleaning water and air, hydrogen 

production, and self-cleaning materials. This technique has 

been recommended in environmental production because 

of its ability to oxidize the organic and inorganic materials. 

The degradation of organic pollutants in water and air by 

photocatalysis, using semiconductors, has fascinated wide 

consideration [l ]. Therefore, semiconductor photocata- 

lysts have been extensively explored in the field of photo- 

chemistry and environmental protection [2]. Tin oxide has 

established a huge scientific attention due to its wide range 

of applications such as sensors, opacities, Electrochro- 

mic devices and overcoat for thin film magnetic recording 

devices [3]. 

1 Introduction 
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Abstract In this paper, we report palladium (Pd) doping 

induced modifications in the structural, optical and pho- 

tocatalytic behavior of Sn02 nanoparticles. Powder X-ray 

diffraction and transmission electron microscope studies 

confirmed that both the pure and Pd doped Sn02 (Pd: 0, 

5, I 0 wt%) crystallized in tetragonal rutile-type structure 

with spherical morphology. Furthermore crystallinity is 

reduced upon Pd doping. The crystallite size decreased 

from 42 to 35 nm and 31 for pure, 5 and I 0 wt% Pd doped 

Sn02 respectively. A noticeable red shift in the absorption 

edge was found and band gap narrowing in the range of 

3.67-3.25 eV after doping by Pd. The photoluminescence 

emissions observed in the visible region are attributed to 

the defect levels rising due to oxygen vacancies. The photo- 

catalytic activities of the pure and Pd doped Sn02 samples 

were evaluated by the degradation of Methylene Blue (MB) 

Rhodamine B (RHB) in an aqueous solution under visible 

light irradiation. The photocatalytic activity and reusability 

of Pd (10 wt%) doped Sn02 was much higher than that of 

the pure Sn02. The improvement mechanism by Pd doping 

was also discussed. 
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photocatalysts Ti02 [ 9 J, ZnO [ 10 J. W03 and CdS [ 11 ] covers a 

wide range of interest because of their fruitful photocatalytic be- 

havior in complete removal of organic dyes from effluent by UV 

irradiation. 

On the other hand, exciting carbon morphologies grown on 

metal catalysts create novel pathways in various fields of science 

and technologies, especially hollow carbon nano spheres and car- 

bon nano-tubes have been successfully used as composites for hy- 

drogen storage [12J. super capacitors [13]. PEM fuel cell cathode 

[14]. oral drug delivery [15.lGJ and for the treatment of oil con- 

taminated water [ 17 [. 

The growth of hollow carbons, bamboo shaped tubes and 

smooth tubes were investigated at higher temperature pyrolysis 

(1950-2600 °() of benzene. ethylene and acetylene with multi- 

metal salt catalysts (Fe, Ni and Co) [ 18 J. The aligned bamboo 

shaped CNTs were also prepared by vapor deposition of acetylene 

by Fe catalyst at 550-950 °( without encapsulation of metal parti- 

cles in CNT [ 19 ]. Particularly, the decomposition of oil into a car- 

bon nucleus with solid/liquid & liquid/gas interfaces ends with the 

concentric texture growth of fluid cokes [20,21 J. Carbon spheres 

were classified according to their size as (i) 2-20 nm (Cn family 

and carbon onions) (ii) 50 nm-1 µm (CNS) and (iii) greater than 

1 pm (carbon beads) [22J. By taking methane as a carbon source, 

carbon spheres or carbon nano-tubes were produced by varying 
• Corresponding author. Fax: +914286 266323. 

E-mail address: shivagobhl'yahoo.com (P. Sivakumar). 

Ongoing demand and scarcity of clean water creates great con- 

cern due to the rapid industrialization and population growth. This 

precious water was polluted by many industrial processes such as 

dyeing, tanning, pulping etc. Among the pollutants. dying indus- 

try waste water caused severe environmental problems owing to 

the deep coloration, toxic and carcinogenic nature [ 1.2J. The dye- 

ing industry waste water can be treated by Chemical. Physical and 

Biological methods like adsorption [3]. membrane separation [4J, 

different precipitation (coagulation/flocculation) J 5 J and advanced 

oxidation [ 6] technologies. Each of these treatments offers spe- 

cial advantages. but have some limitations and challenges like. 

dye selective, cost control, tedious optimization process. ineptness 

for disperse dyes, longer acclimatization phase [71. summarized 

that intensive energy input and sludge formation are common 

challenges [ 81. 
In recent investigations, detoxification cum degradation of 

dyeing effluent was achieved simultaneously by semiconductor 

photocatalyst resulting in harmless end products. For instance, 

1. Introduction 
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Nano Carbon Hollow Spheres (NCHS) with a mean size of 40-70 nm were synthesized from Ricinus Com- 

munis (RC) oil by air controlled, low temperature direct pyrolysis in an indigenous reactor assembly using 
multi-metal catalyst derived from Altemant/Jera sessilis stem. The multi-metals present in the stem acts 

as a green catalyst for the formation of NCHS. The synthesized carbon spheres has a bulk density of 
0.025 g/cm3 and BET surface area of 631 m2 /g. Bubble growth mechanism was proposed for the forma- 

tion of NCHS. A visible light active lanthanum doped NCHS (La@NCHS) photocatalyst was synthesized 
by doping lanthanum oxide with NCHS by chemical co-doping scheme. The particle size, morphology, 
graphitic layer arrangements, functionalities, band gap energy and composition of the La@NCHS were 

evaluated using FE-SEM, HRTEM, XRD, FT-IR, DRS and EDX. Kinetics and mechanism of UV and solar light 
supported dye degradation study for basic methylene blue (MB) was investigated and the effects of MB 

concentration. catalyst dosage and pH were explored for La@NCHS. The synthesized composite catalyst 

has excellent photocatalytic degradation under solar light. 
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3. Intuitionistic fuzzy semiprime ideals 

In what follows, let S denote a 

semigroup unless otherwise specified. 

Definition 3.1. Let A be an IFS in X and let t E 

[O, 1]. Then the sets 

U(µA; t) = {x E X : µA(x) ~ t} and L(vA; t) = 

{x E X : VA(x) <t} are called a µ -level t-cut 

and v-level t-cut of A, respectively. 

Definition 3.2. Let A be an intuitionistic fuzzy 

set of a set X. For each pair <t, s> E [O, l], the 

set A<t,s>= {x EX: µA(x) ~ t and VA(x) :S s} is 

called the level subset of A. 

of a semigroup S is called a bi-ideal of S if ASA 

~ A. A semigroup S is said to be right 

(resp.left) zero if xy = y (xy = x) for all x, y E 

S. A semigroup S is said to be regular if for 

each x E S, there exists y E S such that x = xyx. 

A semigroup S is said to left (resp.right) simple 

if S itself is the only left (resp.right) ideal of S. 

A mapping µ : S ---+ [O, l lis called a fuzzy set 

of S and the complement µ is a fuzzy set in S 

given by µ(x) = 1 - µ(x) for all x E S. 

An intuitionistic fuzzy set (IFS) A in a non 

empty set Xis an object having the form 

A = {<x, µA(x), VA(x) > I x E X}, where the 

functions µA : X ---+ [O, 1] and v A : X -j. [O, 1] 

denote the degree of membership and the degree 

of non membership of each element x E X to 

the set A, respectively, and 0 :S µA (x) + VA(x) :S 

1 for all x E X. 

Notation: For the sake of simplicity, we shall 

use the symbol A= <µA, VA> for the 

IFS A= {<x, µA(x), VA(X) >Ix EX}. 

2.Preliminaries 

Let S be a semigroup. By a 

subsemigroup we mean a non-empty subset A 

of S such that 

A2 ~A, and by a left(right) ideal of S we mean 

a non-empty subset A of S such that SA ~ A 

(AS ~ A). By two sided ideal or simply ideal, 

we mean a non-empty subset of S which is both 

a left and a right ideal of S. A subsemigroup A 

1. Introduction 

After the introduction of fuzzy sets by L. 

A. Zadeh[9], the fuzzy set theories have found 

many applications in the domain of 

mathematics. The concept of intuitionistic fuzzy 

sets was introduced by K. T. Atanassov[l, 2], as 

a generalization of the notion of fuzzy sets. 

N. Kuroki[5] introduced and studied fuzzy 

ideals and fuzzy bi-ideals in semigroups. In this 

paper, we consider the intuitionistic 

fuzzification of the concept of a semi prime ideal 

in a semigroup and some properties of such 

ideals are investigated. 

Abstract 

In this paper, we introduce the notion of 

intuitionistic fuzzy semiprimality in a 

Semigroup which is an extension of fuzzy 

semiprimality and investigate some of their 

related properties. 

Keywords: Intuitionistic fuzzy semigroup, 

intuitionistic fuzzy ideal, intuitionistic fuzzy 

bi-ideal, intuitionistic fuzzy semiprime, 

intuitionistic fuzzy leftsimple. 
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polarity are the four parameters which are used 

for segmentation and identification ofkaryotype. 

In humans, each cell normally contains 23 

pairs of chromosomes, for a total of 46. Twenty- 

two of these pairs, called autosomes, look the 

same in both males and females. The 23rd pair, 

the sex chromosomes, differs between males and 

females. Females have two copies of the X 

chromosome, while males have one X and one Y 

chromosome. Chromosomes in metaphase can 

be identified using special staining techniques 

called banding. Metaphase chromosomes make 

the classical picture of chromosomes 

(karyotype). A band is defined as a part of 

chromosome which is clearly distinguishable 

from its adjacent segments by appearing darker 

or brighter with more banding techniques. The 

chromosomes are visualized as consisting of a 

continuous series of bright and dark bands. 

The development of fuzzy set theory and 

fuzzy logic provided an opportunity for the 

human science to incorporate a mathematical 

framework with attractive properties. Image 

segmentation is a vital part of image processing. 

Segmentation has its application widespread in 

the field of medical images, traffic image, pattern 

recognition etc. Medical image segmentation is 

difficult in image processing. The application of 

fuzzy technology in information processing is 

already important and it will certainly increase 

the importance in the future. Nowadays some of 

the most commonly used segmentation 

techniques are thresholding, clustering methods, 

histogram-based methods, edge detection and 

region growing. Edge detection is a well- 

developed field on its own within image 

processing. Region bound and dges are 

closely related, since ther a sharp 

l. Introduction 

In the nucleus of each cell, the DNA molecule is 

packaged into thread-like structures called 

chromosomes.The ends of the chromosome are 

called telorneres. Each chromosome arm is 

divided into regions, or cytogenetic bands, that 

can be seen using a microscope and special 

stains. The cytogenetic bands are labelled p I, p2, 

p3, q 1, q2, q3, etc., counting from the centromere 

out toward the telomeres. The study of whole set 

of chromosomes is known as karyology. 

Centromere position, length, banding pattern and 

Abstract 

Image segmentation has become one of the 

important tools to be used in the field of 

medicine. Segmentation is typically used to 

identify objects or other relevant information 

in digital images. Banding pattern is one of the 

unique parameter in karyotyping 

chromosome to detect chromosomal 

abnormalities which are the causes for birth 

defects. One of the main problems in 

computer vision system is analysing images 

having high uncertainty degree. Fuzzy set 

theory is ideally suited for dealing with the 

treatment of such uncertainty problem in the 

segmentation process. The segmentation 

simplifies and changes the representation of 

an image into something that is more 

meaningful, easier to analyse and easy to 

understand. This paper presents the concept 

of fuzzy algorithm for segmentation of dark 

bands in chromosome. 

Keywords: Image processing, Segmentation, 

Chromosome image, Fuzzy logic, 

Membership function 

A NEW FUZZY APPROACH FOR SEGMENTATION OF 

CHROMOSOMES 
K.Kiruthika1, P.Kiruthika2, N.Lalithamani3, K.Prabakaran4 

IA.Associate Professor in Mathematics, K.S.Rangasamy College ofTechnology,Tiruchengode 
2 Assistant Professor in Electronicsand Communication Engineering, 

K.S.Rangasamy College of Technology, Tiruchengode 
3 Associate Professor in Mathematics, Wollega University,Nekemte,Ethiopia, 

Page 65 of 65Page 61 of 61

Student
Highlight


