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

Academic Year 2015-2016 

 
 

Title of Paper Name of the Author/s 

Department 

of the 

Teacher 

Name of Journal ISSN Number 

Advanced Automated Module for 

Smart and Secure  City 
Dr.M. Venkatesan  CSE 

Procedia Computer Science, 

Elsevier 
1877-0509 

Trust Based Detection of Malicious 

Nodes In Wireless Networks 
Dr.M.Venkatesan  CSE 

International Journal of Advanced 

Research in Computer Engineering 

& Technology  

2278 – 1323 

Secured Session Based Profile 

Caching for E-Learning Systems 

Using WiMAX Networks  

Dr.B.Kalaavathi CSE 

International Journal of Computer, 

Electrical, Automation, Control 

and Information Engineering 

9195-0263 

Security Enhancement Using Cache 

Based Re-authentication in 

WiMAX Based E-Learning System 

Dr.B.Kalaavathi CSE 

Hindawi Publishing Corporation  

The Scientific  

World Journal 

1537-744X  

Secured Session Based 

Authentication Protocol for E-

Learning using WiMAX Networks 

Dr.B.Kalaavathi CSE 

International Journal of 

Advancements in Computing  

Technology(IJACT) 

2005-8039 

2233-9337 

Review on Security Issues In 

WiMAX Networks for E-Learning 
Dr.B.Kalaavathi CSE 

International Journal of Computer 

Science and  

Mobile Applications 

 2321-8363 

Survey on Handover Security 

Issues in WiMAX Networks 
Dr.B.Kalaavathi CSE 

World Academy of Science, 

Engineering and 

Technology,International Journal 

of Computer, Electrical, 

Automation, Control and 

Information Engineering  

1000-3801 
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Estimating theVideo Watermark 

Quality using SVD 
Dr.B.Kalaavathi  CSE 

International Journal of Applied 

Engineering  

Research 

0973-9769 

Reserving Room before Encryption 

for Reversible Data Hiding with 

Scan Encryption 

Dr.B.Kalaavathi CSE 

International Journal of Applied 

Engineering  

Research 

0973-9769 

An Optimized User  Behavior 

Prediction Model  Using Genetic 

Algorithm  on Mobile Web 

Structure 

 

Dr.B.Kalaavathi  
CSE 

KSII Transactions On Internet And 

Information  

Systems 

1976-7277 

Regional Firing Characteristic of 

PCNN Based Multimodal Medical 

Image Fusion In NSCT Domain 

Dr.B. Kalaavathi CSE 
International Journal of Biomedical 

Engineering and Technology 

1752-6418  

1752-6426 

Survey on Fastraq vs Hive In Big 

data Environments 
Dr.B. Kalaavathi CSE 

International Journal of Applied 

Engineering Research 
0973-4562 

Dynamic Proofs of Retrievability 

Scheme In Cloud Computing 
Mr. M. Jawahar  CSE 

International Journal on 

Applications in Information and 

Communication Engineering  

2394-6237 

Efficiency Improvement in 

Classification Tasks using Naive 

Bayes Tree and Fuzzy Logic 

Mr.M.Jawahar CSE 
International Journal for Trends in 

Engineering & Technology 
2349 – 9303  

A Novel Approach For Energy 

efficient Reliable Routing Using 

Tabu In Wireless Ad Hoc Networks 

Dr.K.Gowsic CSE 

International Journal of Emerging 

Technology in Computer Science 

& Electronics 

0976-1353  

On Demand Security for Personal 

Health Record in Cloud Computing 
Mr.V.Prakasham CSE 

Journal of Computer Science and 

Applications 
2231-1270 

Data Cleaning and Assimilating on 

Uncertain XML 
Mr.P.Krishna Sankar CSE 

International Journal of Applied 

Engineering Research(IJAER)  
0973-4562 
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Survey on Fastraq vs Hive In Big 

data Environments 
Mrs.S.Hamsareka CSE 

International Journal of Applied 

Engineering Research 
0973-4562 

Data Cleaning and Assimilating on 

Uncertain XML 
Mr.T.Rajan CSE 

International Journal of Applied 

Engineering Research(IJAER)  
0973-4562 

Analysis and Design of Single 

Switch Hybrid Step-Up Converter 
Dr.R Jeyabharath EEE Circuits and Systems 

 2153-1285 

 2153-1293 

A Single Phase High Efficient 

Transformerless Inverter for PV  

Grid Connected Power System 

Using ISPWM Technique 

Dr.R.Jeyabharath EEE 
International Journal of Applied 

Engineering Research 
0973-4562 

Safety and Security In RFID Based 

Multilevel Vehicle Parking System 
Dr.R Jeyabharath EEE 

International Journal of trend  in 

Research and Development 
2394-9333 

An Improved Direct Torque 

Control Using Intelligent 

Technique for Switched Reluctance 

Motor Drive 

Dr.R Jeyabharath EEE 
South Asian Journal of 

Engineering and Technology 
2454-9614 

ANN Based Regenerative Braking 

System of Electric Vehicle 
Dr.P.Veena EEE 

International Journal of trend in 

Research and Development 
2394-9333 

New Single Phase Bridgeless CUK 

Converter Topology for Power 

Factor Enhancement based on 

Fuzzy Logic Control 

Dr.P Veena EEE 
Journal of Circuits, Systems and 

Computers  

 0218-1266 

1793-6454  

Induction Motor Characteristics 

Study using Laboratory Instrument 

Engineering Workbench   

Dr.P Veena EEE 
Indonesian Journal of Electrical 

Engineering and Computer Science 

2502-4752 

2502-4760  
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Analysis And Design of Single 

Switch Hybrid Step-Up Converter 
Dr.P.Veena EEE Circuits and Systems 

 2153-1285 

  2153-1293 

Analysis of Direct Current Motor in 

LabVIEW 
Dr.P Veena EEE 

WASET, International Journal of 

Electrical and Computer 

Engineering 

1307-6892 

Induction Motor Analysis using 

LabVIEW 
Dr.P Veena EEE 

International Journal of Electrical 

and Computer Engineering 
1307-6892 

An Improved Direct Torque 

Control Using Intelligent 

Technique for Switched Reluctance 

Motor Drive 

Dr.P.Veena EEE 
South Asian Journal of 

Engineering and Technology 
2454-9614 

Indian License Plate Detection and 

Recognition Using Morphological 

Operation and Template Matching 

 

Mr.T.Srihari 
EEE 

International Journal of Computer, 

Electrical, Automation, Control 

and Information Engineering 

2010-3778 

2010-376X 

Real Time Speed Bump Detection 

using Gaussian Filtering and 

Connected Component Approach 

 

Mr.T.Srihari 
EEE Circuits and Systems 

 2153-1285 

 2153-1293 

An Improved Direct Torque 

Control Using Intelligent 

Technique for Switched Reluctance 

Motor Drive 

Mr.T Srihari EEE 
South Asian Journal of 

Engineering and Technology 
2454-9614 

Raspberry Pi (Model B) Based 

Interactive Home Automation 

System 

Mr.T Srihari EEE 

International Journal of Trend in 

Research and Development 

(IJTRD)  

2394-9333 

 Energy Management for Robotic 

Vehicle Using Tracked Solar 

Panels 

Mr. C.Santha kumar EEE 
International Journal of Trend in 

Research and Development 
2394-9333  

Intelligent Car Braking System 

with Collision Avoidance and ABS  
Mr.A Murugesan EEE 

International Journal of Computer 

Applications 
0975 – 8887 
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Linear Binary Pattern Based 

Biometric Recognition 

Using Hand Geometry and Iris 

Images 

Mr.S. Velmurugan EEE 
International Journal of Applied 

Engineering Research 

0973-4562 

0973-9769  

Physical Activity Classification and 

Monitoring using Artificial Neural 

Network 

Mr.S. Velmurugan EEE 
International Journal of Computer 

Applications (IJCA) 
 0975 - 8887 

Mathematical Modeling of 

Common Carotid Artery using 

Polynomial Interpolation by 

Automated lumen Segmentation 

and Estimation of Numerical 

Attributes 

Mr. R.Nandakumar  ECE 
International Journal of Applied 

Engineering Research 
0973-4562 

Automated Boundary Detection 

and Measurement of Common 

Carotid Artery Attributes using 

Transversal B –mode Ultrasound 

Images 

Mr. R.Nandakumar  ECE 
Australian Journal of Basic and 

Applied Sciences 
1991-8178 

Indian License Plate Detection and 

Recognition Using Morphological 

Operation and Template Matching 

Ms. W.Deva Priya   ECE 

International Journal of Computer, 

Electrical, Automation, Control 

and Information Engineering 

2010-3778 

CFD Analysis of Flat Plate Solar 

Collecter for Heat Transfer 

Enhancement Using Various Insets 

Mr. R.Vasanthakumar Mechanical 
International Journal of Applied 

Engineering Research (IJAER) 
0973-4562 

Heat Transfer Analysis in Internally 

Grooved Tubes 
Mr. A.Premkumar Mechanical 

AGU International Journal of 

Engineering & Technology 
2455-0442 

 Design & Analysis of Connecting 

Rod by Composite Material 
Mr. A.Premkumar Mechanical 

International Journal of  Research 

& Development Organization 
3855-0154 

An Analysis of Energy Efficiency 

of Leach Protocol In Wireless 

Sensor Network 

Dr. P.Meenakshi Devi 
Information 

Technology 

International Journal Of Inventions 

in Computer Science and 

Engineering 

2348-3539 
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Energy Aware Intrusion Detection 

System for MANETs 
Dr. P.Meenakshi Devi 

Information 

Technology 

International Journal of Applied 

Engineering Research 
0973-4562 

Direction based Heuristic for 

Pathfinding in Video Games 
Ms.Malathy G 

Information 

Technology 

Global Journal of Computer 

Science and Technology 
0975-4172 

Improving the Accuracy of 

Intrusion Detection Systems In 

Mobile Adhoc Network Using 

Fuzzy Logic Method 

Ms. S.Russia 
Information 

Technology 

International Journal of Applied 

Engineering Research 
0973-4562 

Trust Based Multipath 

Authentication Protocol for 

MANET 

Ms. S.Russia 
Information 

Technology 

International Journal of Applied 

Engineering Research 
0973-4562  

Energy Efficient Routing Protocol 

for Energy Consumption in 

MANET using EEDSR 

Ms. S.Russia 
Information 

Technology 

International Journal for Scientific 

Research & Development  
2321 0613 

Joint Cost and Secured Node 

Disjoint Energy Efficient Multipath 

Routing In Mobile Ad Hoc 

Network   

Dr.S.Russia 
Information 

Technology 
Wireless Networks (Springer) 

1572-8196 

1022-0038 

An Analysis of Energy Efficiency 

of Leach Protocol In Wireless 

Sensor Network 

Ms.M. Dhurgadevi 
Information 

Technology 

International Journal Of Inventions 

in Computer Science and 

Engineering 

2348-3539 

Enhancing the Energy Efficiency of 

Leach Protocol In WSN 
Ms. M. Dhurgadevi 

Information 

Technology 

International Journal For Scientific 

Research & Development 
2321-0613 

Survey on Secure Distributed 

Deduplication Systems With Cloud 

Storage 

Ms.M. Dhurgadevi 
Information 

Technology 

International Journal of Trend in 

Research and Development 
2394-9333 

Protocol for Location Privacy 

Using K- Anonymity With HLA In 

Wireless Sensor Networks 

Mr.D Balakrishnan 
Information 

Technology 

IJOSCR -Internation Journal of 

Science and Engineering Research 
3221 5687 
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On Edge Regular Bipolar Fuzzy 

Graphs 
N. Kumaravel. Mathematics 

Annals of Pure and Applied 

Mathematics 

2279 –087X 

 2279 –0888 

Edge Regular Property of Alpha 

Product, Beta Product and Gamma 

Product of Two Fuzzy Graphs 

N. Kumaravel. Mathematics IOSR Journal of Mathematics 
2319-765X 

2278-5728 

Edge Regular Property of 

Complement and Meu Complement 

of A Fuzzy Graph and Edge 

Adjacency Sequence In Fuzzy 

Graph 

Mr.N. Kumaravel Mathematics 
International Journal of Pure and 

Applied Mathematics 

1311-8080 

1314-3395 

On Edge Regular Antipodal Fuzzy 

Graphs 
Mr.N. Kumaravel Mathematics 

International Journal of 

Mathematics And its Applications 
2347–1557 

Stability Analysis Of Carrier Oils 

Mediated Iron Oxide Nanoparticles 

And Its Photodegradation Studies 

Mr.V.Devabharathi Physics International Journal of Chem Sci 0972-768X 

Corrosion Inhibition Studies Of 

Mild Steel With Carrier Oil 

Stabilized Of Iron Oxide 

Nanoparticles Incorporated Into A 

Paint 

Mr.V.Devabharathi Physics 
International Journal of Chem Tech 

Research 
0974-4290 

Microwave assisted Synthesis and 

Characterization of Cu2+ doped 

ZnO Nano particles 

Dr.J.C. Kannan  Physics 
Pharm Tech Research CODEN 

(USA) 
0974-4304 

Structural and Optical properties of 

ZnxCd1-x O Nanoparticles 
Dr.J.C. Kannan  Physics 

International Journal of ChemTech 

Research  CODEN (USA):  
0974-4290 

Influence of Zn doping on 

Structural, Optical and 

Photocatalytic activity of WO3 

Nanoparticles by a Novel 

Microwave Irradiation Technique 

Mr.D.Madhan  Physics 
Journal of Materials Science: 

Materials in Electronics 
0957-4522 
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Effect of Tungsten (W6+) Metal 

Ion Dopant On Structural, Optical 

And Photocatalyticactivity of SnO2 

Nanoparticles By A Novel 

Microwave Method 

Mr.D. Madhan Physics 
Journal  of Materials Science: 

Materials in Electronics. 
1573-482X 

Status of Woman in Margaret 

Atwood's The Edible Woman and 

Surfacing 

Dr.C.Muhuntarajan  English 

Asian Journal of Research in 

Social 

Sciences and Humanities 

2249-7315 
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❙❚❯� ❱❲❳❨❩❬❭❪❫�❴❵�❛❖✲▲✻✄❫❵✪✻✼�✓✻❜�✁✄✡✂❖☞❝❞❡�
✁✂� ✪✫✬✭✮✯✰✱✲✳✴� ✄☎✆�✵✶✷✸✹✺✻✼✽�

✁� ✂✄☎�✁✂✄☎✆✝✞� ✁�

❢❣❤✐�❥❦�❧♠�♥♦♣qrs�t✉�✈✇①②�③④⑤⑥⑦⑧⑨⑩❶�❷❸❹�❺❻�❼❽❾❿➀➁�➂➃�➄➅➆➇➈�➉➊➋➌➍➎➏�➐➑➒➓➔→➣�

↔� ↕➙✑✓❅�➛❅✓✾✾➜❀�✑✾❩❖➁�➝➞➟➠�➡➆➢�➤❵➂➥➆➦�
✁�

✁�➧➨➩➫➭➯�➲➳➵➸➺➻➼➽�➾❩✄❖➚✄�➪➶➹�➘✄➢�➴➷➬✗➦�

➮➱� ✃❐❒❮❰ÏÐ�ÑÒÓÔÕÖ×Ø�ÙÚÛÜ�ÝÞßà�➢✓✾�◆➴❅☞✓❜✄✍�á❁� ❍✓â✓✓❑ã✙ä❩�å✩æãç✗è✬➢ã❵ãç�éê�ëì� íîïðñò�óô✦õö�
✁✂✄�☎✆✝�✞✟✠�✡☛☞✌✍✎�✏✑✒✓✔✕✖✗✘✙�✚✛�✜✢✣�✤✥✦✧★✩✪✫✬✭�✮✯✰✱�

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

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

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

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

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

❂❃�❄❅❆❇❅❈❅❉❊�❋●❍■❏■� ❑▲�▼◆❖P◗❘❙❚�❯❱❲❳❨❩�❬❭❪❫�❴❵❛❜❝❞❡❢❣❤�
✐❥❦❧♠♥♦♣qrst✉✈✇①②③④⑤⑥⑦⑧⑨�

✓✔✕✖✗✘�⑩❶❷❸❹❺❻❼�❽❾❿�➀➁➂➃➄➅➆➇➈➉➊➋➌�➍➎�➏➐➑➒➓➔→➣�↔↕➙➛➜➝�➞➟➠�➡➢➤➥➦➧➨➩➫➭➯�
➲�➳➵�➸➺➻➼➽➾➚➪�➶➹�➘➴➷➬➮➱✃❐❒❮�❰ÏÐ�ÑÒÓÔÕÖ×Ø�ÙÚÛÜÝÞ� ßàáâ�ãäåæ� çèéêë�

ìíîïðñòóôõö÷øùúûüýþÿ✁✂✄☎✆✝✞�

✁✂✄☎✆✝✞✟�

✁✂✄☎✆✝✞✟✠� ✡☛☞✌✍✎� ✏✑✒� ✓✔✕✖✗� ✘✙� ✚✛✜✢✣� ✤✥� ✦✧★✩✪✫✬� ✭✮� ✯✰✱� ✲✳✴✵✶� ✷✸� ✹✺✻✼✽✾✿❀❁� ❂❃❄❅❆❇❈❉�
❊❋●❍■❏❑▲▼◆❖P◗❘� ❙❚❯� ❱❲❳❨❩❬❭❪❫❴� ❵❛❜❝� ❞� ❡❢❣❤✐❥❦� ❧♠♥♦♣qr� st✉� ✈✇①②③� ④⑤� ⑥⑦⑧⑨⑩❶❷❸❹❺❻� ❼❽❾❿➀➁➂➃➄➅➆➇➈�
➉➊➋➌➍➎�➏➐�➑➒➓➔→➣↔↕➙�➛➜➝� ➞➟➠➡➢➤➥➦�➧➨➩➫➭➯➲➳➵➸�➺➻�➼➽➾➚➪➶➹➘➴➷�➬➮� ➱✃❐❒❮❰Ï�ÐÑÒÓÔÕÖ×ØÙ� ÚÛÜ�ÝÞßàáâ�
ã✆➓➔ä➣✡�å✐➓☎æ☞☎✟æ�çè✆✡✌➝✔✔�é▼➧✡✔✔� ✘❍✐✙✓ê❍�✏❍✡�ëìíî▼☎✔✏�ï✐✙✦æ➧ð✏�ñ❢ò✞➧✡�✎✙� ó❮✵ô✵� õö÷⑩✽ø�❼ù✾� ú❆�
ûüýþ�ÿ✁✂✄☎✆✝✞�✟✠�✡☛☞✌✍✎✏✑✒�✓✔✕✖✗✘✙✚✛✜✢✣� ✤✥� ✦✧★✩✪✫✬✭✮✯✰�✱✲�✳✴✵✶✷✸✹✺✻�✼✽✾✿�❀❁❂� ❃❄� ❅❆❇❈�❉❊❋●❍■�❏❑�
▲▼◆❖P◗❘� ❙❚❯❱❲❳❨❩❬❭❪❫❴❵� ❛❜� ❝❞❡� ❢❣❤✐� ❥❦❧♠♥♦♣� qrs� t✉✈✇①②③④⑤⑥⑦� ⑧⑨⑩❶❷❸❹❺❻❼� ❽❾❿➀➁➂➃� ➄➅� ➆➇➈➉➊➋➌➍➎➏➐➑➒�
➓✐✙✘➓▼✙✌� ➔✟� ç▲→�➣↔� ✔↕➙➝➓✘➛☞✌✡� ✏✙� ✎✕➧✓✆➜➝�✔✆✙➞✌✡✴✔✣� ✷✟� ✏❍➟ô�②✦⑦✵✆�✼�✃④➠✵➡�✼⑨ó➢✻Ö❺➤➥✶❏➦➁✾�➧✽➁❏❽❼➁➨➩�
➫➭➯➲➳➵➸� ➺➻➼➽�➾➚➪➶➹➘➴➷➬➮➱✃❐� ❒❮❰ÏÐÑÒÓ�ÔÕ� Ö×ØÙÚÛÜÝÞß� àáâãä� åæ� çè� éêëìíî� ïð� ñòóôõö÷ø� ùúû�
üýþÿ✁✂✄☎�✆✝✞✟✠�✡☛� ☞✌✍✎✏✑✒✓✔�✕✖✗�✘✙✚✛✜✢�✣✤✥✦✧★�✩✪✫✬✭✮✯✰✱✲✳✴✵�✶✷�✸✹✺✻✼✽✾✿❀�❁❂❃❄❅❆� ❇❈❉❊� ❋●❍■❏❑� ▲▼◆�
❖P◗❘❙� ❚❯❱❲❳❨❩❬�❭❪❫❴❵❛❜❝❞❡�❢❣❤✐❥❦�❧♠♥�♦♣qrst✉✈✇①②③④⑤�⑥⑦⑧⑨⑩�❶❷�❸❹❺�❻❼❽❾❿➀➁➂➃➄�➅➆➇� ➈➉➊➋➌➍➎➏➐➑➒➓➔→�
➣✡✌➣� ✙↔� ✏❍✡� ã✆↕➙✔✡➣�➓✆➓✏➓▼➓✌� ✞✔� ➛➜➝� ✆➝➞✈▼✡➣� ➟❍✡✟� ▼✙✴➠✦✆✛➣� ➟✞✏❍� ✘❍❢� ➡▲✔✘✞✝②� ✼⑨ó❍✵✃ó✿➥✼❺✿⑩✃�
✕✐↕✘✙▼✙í✣�

✁✂✄☎✆✝✞✟�➢➤➥➦➧➨➩➫➭➯➲➳➵➸➺�➻➼➽➾➚➪➶➹➘� ➴➷➬� ➮➱✃❐❒❮❰Ï�

✠�✡☛☞✆✌✍✎✏✑✒☎✓�

✁✂✄�☎✆✝✞✟✠� ✡☛✠� ☞☎✌✍✎✏✑☎✒✡� ✓✔�✕✖✗☎✘✙✚✚� ✛☎✜✢✣✤✣✥✡✦� ✧✠★� ✩✪✜✫✬✭✮� ✯✂✜☛� ✰✪✱✲✳� ✴✵✶✷� ✸✹�
✺✻✼✽✾✿❀❁❂❃❄❅❆❇❈❉❊�❋●❍■❏❑�▲▼◆❖P◗❘� ❙❚❯❱❲❳❨�❩❬❭❪❫❴❵❛�❜❝❞❡❢❣� ❤✐❥❦❧♠�♥♦♣� qrs�t✉�✈✇①②③� ④⑤⑥⑦⑧�⑨⑩�
✩✓✒� ❶✒☎❷✔❸❹P❺✜� ❻❼❹❽� ✣❾✠✭★✡✂✆❿� ➀➁� ➂➃➄➅➆� ➇➈� ✦➉� ➊➋➌➇➈� ✞✦☞✺� ✭✠✺➍❞✡✂❖☎➎✏✿➏➐➑❁❅� ❆☛☎�
➒✭✎➓❝➔✡� →➣✡✂❝↔� ↕❯✡➙☎� ✣✉�➛✂✄� ✚➜➝➞➟� ➠➡➢� ➤➥➦➧➨➩➫➭� ➯➲➳➵➸➺➻➼➽➾➚� ✂✆� ✡☛✠✚☎� ✆☎➪✸✢❑❅� ➶✆�
➛✖➹� ➘➴➷� ➬➮➱✃❐❒❮� ❰ÏÐÑ� Ò✠� ❝✣Ó☎❝✡☎➉� ✫✂✡☛� ✡❇✠� ✕✖ÔÕ� ❲➔✠� ✚✡Ö✡✖✣✒❅� ×☎� ØÙ☎ÚÛ� ✈☎Ü✂✾�
Ý☎❍✎✭Þ�☛➔� ★�ß✢✓➜à�✓á�➒â☎�✚➁ã✂✣✒❅�❆☛☎✚☎�äå☎�✚✡➻✂✓✆✺�æ�❞✣ç✡✭✣è☎☞�❲é�✡❇☎�Ø❝❝☎✚✚�❹☎✼✖ê�Ý☎✡✫✣✢ë�
ì✝➁✠✫✝✏❅� ❆☛☎� í✒ç☎❝✡î❖îï� ✚☎✼✖✾� ✆☎➪✣✭ë� ❝✣✒✚✂✚✡✚� ✣✔� ✝➜ð☛☎✆✡✖❝✝✡✖✓✒� ✚☎✼✠✭� ñ☞� ✖✡� ✠✒✝✞➎☎✚� î✆✡☎ò☎✡�
ó✒✒✙ô✖❖✖õ�✚➜✂✡✝✞✍✙�ö✢�ó✒✆✠❝✡✂✆❮�✫÷✜☛�øùú�ûüýþÿ✁✂✄☎�✆✝✞✟✠�✡☛�☞✌✍✎✏✑✒✓✔�
✕✖✗✘✙✚✛✜� ✢✣� ✤☎� ✂✆✖✡✂✥� ✢✦ì✂✆ì� à❚❝☎✚✚� ✜❇☎� ✚➜✞❵❞✭✂✦✗� ✧✝✜✂✣✒� ★✩� ✪✫✬✭✮✯✰✱✲� ✳✴✵✶� ☎✚✡✝✞✷✚☛☎✚�

✸✹✺✻✼� ✽✾✿❀❁❂❃❄� ❅❆❇❈❉❊❋●❍� ■❏❑� ▲▼◆� ❖P◗� ❘❙❚❯❱❲❳� ❨❩❬� ❭❪❫❴❵� ❛❜❝� ✁� ❞❡❢❣❤✐❥❦❧♠♥♦♣� qr� st✉�
Ø✈➁❇✇✒✡✖❝➻✽✣✆� Ø➜ð❇✣✭①✜✂✣✆� ñ☞� Ø❝❝✣②✡③ì� ④Ø⑤⑥� ✚☎✼☎✭⑦� ⑧� ➜⑨✚� ✜❇☎� ⑩✭✖❖★❶❷� ❸☎❷�✛✦★ì✠✻✠✆✡�
⑩✭✣✜✎❹✍� ④⑩❺� ö✗� ✜☛☎� ✚☎❝➙☎� ❻❘✭✂✞➜✡✂✣✒� ✣✔� ❼❽❾❿➀➁➂➃➄➅➆➇➈➉� ➊➋➌➍➎➏� ➐➑➒➓➔→➣� ✤☎� ❝✣✻✑②✂❝★✜✂✣✒�
✒☎➪✎▼ë�✝✆➉�↔↕➙�➛➜➝➞➟➠➡�➢➤➥➦�
❨❇☎� ➧➨➩❇☎✒✡✖❞Ö✡✂✬✆� ✤❚✡✣ó✍✚� ✚➨❝☛�➫�➭➯➲� ➳➵�ñ➉�➸➺� ➻➼� ➽➾�➜✚☎☞�ö✭� ✝➜✜☛☎✆✜✖❝✝✜✖✆ì� ✡❇☎� ❰✠➚� ✂❋�

✕✂➪❅�❨☛☎�✻☎✚✺✝①☎�☎➶❝☛ñ①☎�➹r①�➭➺�❖➘�✦➉�⑩❸→�❖➴� ➷✭■ð✣❝✣✘✿➬❁� ✖✆�✕✖➮� ✂✚�✚➜✺❶☎✌➱❲✍✠�✡✣�
★✃★❝❐� ✚❡❝☛�â�❒✣➜ß☎� äâ☎�❘➻✖✣ç�✝❮✝❝❰�✛ñ�③�❑✠�✛❏☞➉✍☎� Ö✃★❝Ï� ❒☎à✘✝✏�❯Ð❝Ñ� Ò☎✆✂✥�✣✉�❹✠Ü✂Ó�
✝✃✝❞Ô❂Õ❁❅❨☛☎� ➤Ö☎✒✚✂✞✍☎� ×➜✜❇✠✆✡✂❝ã✂✣✆� ➭✭✣✜✣❞✣✘� ❰✂✒ì� ➭❸Ø❖Ù� ÚÛ� ÜÝÞßàáâãä� åæ� Ú❰❞☎✌✜✂✞✍☎� ✜✣�
✚✠❶çè�✂✚✚➜☎✚✿�➅éêë�
ìíî� ïðñòó✲⑩�ôõ�ö÷③✸ø✸✍Û�✪ù✙✒�③❇✸❡❮☛�ú☎✺� ✜✖✑☎❘ûàü� ✖✜�✑✝❷�✞☎� ❝❇ñß☎☞�✞ý�✜☛☎� ✑þ✽❶✖✣❰�❡✚☎✭�

óÿ� ò➩�✁✸➩�✁�✈Û✪⑩�➩✂�➝❚❖✂☞☎�✡☛☎�✻✠✚✚✝ì☎�r✡☎✄✖➁✏☎� ✆✣�✡☛✂✚�à✝✡✣❝✓➎� ✖✚�þ✞�✚❰❝☎✟✡✖ä✘☎�✜✣�★✠❝❑✡�
ì☛☞� ✌✍✎ó☞✏� ó✑②ð✒✲� ✂❖✲✳ø✸✓✲✔� ✕✲ø✖✂✡é� ✂❢✚➜✠✚� ✂✒�➭✭✂❖✝❝✏�❸☎✏�→ñ✝✗☎✻✠✆✡� ⑩✘✜✣❝✓✍� ➨Ú✂✒✙�✚❑�

✡✖✻✠✺ð✛✌� ➔� ✯☎✜� ➔� ✒✣✒✾� ✢ç� ✜♣☎� ✆û❈� ❛✙✣✣✤✥➑� ➁✣� ✦✭✧❖❋➉●� ★✩✪✫✬✭� ✮✯✰✱� ✲✳✴✵� ✶✭�
✝➨❑☎✄✡✖❝✷➁î✒✙�➁♣●�☞➄Þ●Ò➫✂➫✸�➜❵❡✭✹✡� ✁�

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

✚✛✜✢✣✤✥✦✧★�✩✪✫� ✬✭✮✯✰✱✲✳✴�
✁✂ ✄✁ ✂ �☎✆✝✞✟✠✡☛☞✌�

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

❍■❏❑▲❏✩▼◆❖�P◗❘❙�▼❚�✍❯❆❱✗❲❳✂☛❨❩� ❬☛�❭❪❫❴❵❛❜❝❞�❡❢❣❤✐❥❦❧♠♥♦♣qr�
st✉✈✇①②�③④⑤⑥⑦⑧⑨�⑩❶❷❸❹❺❻�❼❽❾❿�
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✁✂�

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

✁✂✄☎✆�✝✞�✟✠✡☛☞✌✍�✎✏✏✑✒✓�✔✕�

✖✗✘�✙☎✚✛✝✜✢�✣✤✥�✦✧★✩✪✫✬✭✮�

✁✂✄☎✆✝✞✟✠✡�☛☞✌✍✎✏✑✒✓✔✕✖✗�

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

❑▲▼◆❖P◗�❘❙� ❚✓❃❁❯� ❱✓❲❳✓✤✢�☛❨�❩▼❬❭❪✢✓✡� ❫✿❴✓✔✻✓�❘❵� ❛✔❜✆✤❝❞✤✹✘� ✮ ❫ �❡ �❢❣✢✆❤✟✓� ✐✏� ❛✔❥✔✓✸✡✆✔❦�❧❁�
♠♥♦♣qrst✉� ✈✇①②③④⑤⑥⑦⑧⑨�

✁✂✄☎✆✝✞☎�

✁✂�✄☎✆✝✞✟✞✠�✡☛☞✌☎✍✠✌✎✏✑✒�✓✌�✔✕✖✗✘☞�✙✚✛✜� ✑✢� ✣�✤✠✥✠✦�✧★✩✧✪✞�✫✬✭☎✥☎✮✯�✰✱✲�✢✳✴✴☎✵�✶✷✸�☛☎�
✹✺✻✼✽✾✿❀❁�❂❃❄� ❅❆❇❈❉❊❋�●☞✥☞✢✢�✣❍■✢❏� ❑▲�▼☞◆☎✌❖� ✍✌☎✘P✞✠◗�❘❙☞✢✢�❚❯❱✑❲✖❳◗�❨❩� ✲✑❬� ❭❪❫❴�☎❵�
■☞❛✑❜❝�❞�❡❢�❣❤✐❥❦�❧♠♥♦♣q�✺◗✑❳r�❑✂�s☞◆☎t✉�✈✠�✇✠①�✁✂�❡☞� ◗✺②✢③④✌�✢⑤⑥✖s�✹⑦✢☛�⑧�⑨✺❩☞s⑥⑩☛☞❋❏�❶☞�
❈✺❡☞❳⑥❲✖s�✷�❑▲�❫✢�❷❆❸❹❺�❻✷❼�❽❾❿✑②✥☞�✙⑦❡☞s➀⑩⑥✖❳�➁➂➃❚➄�➅✠�➆➇�✴✌✖✸➈✥�②➉☞❋�☎➊�➋✘✣✬♠�➌☞♠�
➍✪➎☞✹➏✸� ❥� ❑▲� ✑✢� ✢✇➐➀✧✥✠�➃� ♥➑➒� ✴➂②✝☞➓❝� ❞�✈✑◗� ✴➔� ✈✠� ◗☞✱→❴� ✹✠✬➣↔✢✹✢� ❸✌� ✣⑦✈☞↕➙❫✱❈➛➜➝�
☞s➞⑥☎➟�✪✞�✣➠➡✣②✏✑✒�➢✞�✑➤�➥✫❳⑥➦�➧✣➤�❸✌�➆✾➨➩➫�❧➭✢☛❢➯�✑✢�➲➦➳✞❏�
✁✂✄☎✆✝�✁✂✄�☎✆✝✞✟✠✡☛☞�✌✍✎✏✑✒✓✔✕✖✗✘�✙✚✛✜✢✣✤�✥✦✧★✩✪✫✬�✭✮✯✰✱✲✳✴✵✶✷✸✹�✺✻✼✽✾✿❀�

✁✂�✄☎✆✝✞✟✠✡✆☛✞☎�
⑩❶� ❷✄� ❸� ✢✓✫❹❺❪✔❷✻✧✆☛✤� ❻❼❽☛✫☛❾� ❿③✆❆❀� ☛➀➁✡✄� ✽➂�➃�➄➅✡� ➆✢✓✄➇� ❀✆➈�➉☛❪➊➋❪✢� ❘❁� ✫▼✔➌�
❁✆✄➍➎� ➏➐❼✢✆➑❷➒� ➓➔✓✡❸→✓➣� ↔↕↕� ✄➍➙❵✄� ✥✡� ⑩➛� ✄❪❆❀� ➜�➝❛↕� ➞➟➠➡➢❁� ➤✡� ➥➦➧� ➨✆➩�↔↕➫�
➞➟➠➣➭➯♥�➲✏� ❬☛➳➵✓�➨✆➸�❘❵�➝❛↕� ➞➺➠➻➼➯➽� ✥✏�❬☛➾➚✓�➪➶✫✢❴➹❀➘✚� ✡✓✫❸➴� ➳➜➷� ✤✜➬☛✡➮� ✁�⑩✆➱�✃➪✜� ▼❐�
❒❮� ❬❰Ï✓❬✓✔✢� ❬✓✄✄❃❦✓✄� Ð✓� ✤☛✢� ✓✔✻Ñ✢Ò�☛✡� Ó➔✓✔� Ô✓✔Õ✢➷� Ö�×ØÙ� ❷✟� Ú✆➪➋✫✓�Û❵�Ü➴� ❘❁� P❬✓� ☛❨�✢③✜❂�
Ý✓Þ� ★ß❆� ✆✔❁✆à✆☛✔� ❬✓✍✄❃❜✓�á�❿â✓� ã❭�ä❫å�æ✓❷➊ç✡�✖➑✜è✆é❬✓✤✢�❬✜✄✄❃ê✓� ✢▼� ✢✓ë� ä✒� ❸ç❪✢� ✔✓✆ìí✡❷îï�
ðñ� ✐✏� ③❧❁▼➔✓✡� ➋ò✍✓✘� ✠☛❿✓✡� ó✤ô☛✫� ❬✓✄✄❃❜✜✘� õ❜✆î❜� ✡ö❪✓✄✟� ➪✓✄✄÷✜� ❿❀✓✔� ä✒� ❷✄� øù✆✔❜� ✢▼� ➥✤❁�
➓➐✓❆✢✆☛✤�á� ú✒➣� ✒✓❆û✆ü� ✆✄� ❃✫❿❸ù✄� ✆❂ýþ❘✢� ÿ� ❁✁�✤✜✟❿☛✡✂å� ➾❪✢� ❴✢� ❴✄� ❬✄✤✫☎�✆✆✢✆✿✝� ✆✤� ✞✆✡✓✟✓✄✄� ✔✓✢❿☛✏✠�
✡☛❊☞�✌�⑩✆✍➣� ✒✓❆✎➒� ✢✏✑�Ð✓� ❃� ❭✡☛➾✫✓➪�✒✓✢� ✤✓✓❁✄� ❬☛✏✜� ✡✓✄✔✻③� ✆✤� ☛✡❁✓✡� ❻➘� ➥✤❁� P✫❪✢✆☛✔✄� ✢☛� ✕✖✓�
✗✘✄✙�❨✚✢�✒✛�✞✜�③✓✫➋� ⑩✆➸�✢☛� ➾✓➓➪Ó� ❸�✄➶❆✢✄✄✣✟�❘❁� ✡✓✤❃➳✫✓� ✢✥❆✪☛✫➘✦➣�

✧★�✩✪� ✫✸✴� ✬✭✸❬✸✔✮� ✯✡✶✢☛➏✫� ➲✡� ❃❪✕✓✤✰✱✲☛✔➣� ✠✳�✴✵✢☛➓✫� ✆Ú� ✆✔❆✫➶❁➷� ✆✔� ✕♥� ➝➫↕�
✶✷✸✹✺✻� ✼✽✾■✿� ✪☛❀➹❁❂❃❮❄� ❅❆❇� ✞✆❈❇✔� ❉❊❋� ●❍■❏❑▲�▼◆� ✫❃ù✓✡� á� ❖P◗❘� ❙➘� ❚❯✆☛❱� ❲❳❨➻� ✯❩� ❬✡☛á➓✫�
❭❪✶➔✆❫❴�Ú✸✻❵✓� ❛✓❃�❬❃✢✜✡✆❃✟�❁❷✄ø❷➾➶✢✆☛✤� ➾✓❜❝✤� ❫❫�Û❁�❝❫➣�✁�✝✍☛�❞❡✫✓✄�ú✒�Ö�✓✤✥✡✿Ó� ❸❆❆❴✄� ➓✔❢➘❣�☛➔✓✡�
❏❤✐❥❄❦�❧♠■❊✸✪♥�✂�♦♣�q✸❵� Ö� ❁✓➥r✜✘� ❬s❜✓�Û❁� ❁✆✄t➾➶✟✓�✕✓� ❛✜ù✄�✉☛✤❜�✕✓� r✓❙☛✡×� ✓✔✢❷✢✆✓✄� á�❬✈✔✇①�
②③�④⑤� ⑥⑦⑧⑨⑩❶� ❷�❸❹❺� ❻❼❽❾❿➀�➁�➂�➃➄➅➆➇➈�➉➊�➋➌➍➎�➏➐➑➒➓�➔→➣↔↕➙�➛➜➝➞�➟➠➡➢➤➥➦➧�➨➩� ➫➭➯➲➳➵➸�
✪✸➺■❊➻�➼✯➽�✮✶� ➾❴✪➚❴➾❪✢✓� ❁➪�➶�➪☛✏✓�✤➹➘➴�☛➷❫❫� ✆✤�✕✓� ✤➬☛✡➮�✄✆➪➶✫✞➱✃✟➴➣�❐✆Ú� ❨➁❃✟û✓� ☛❨⑩✆❒❮�
✤✓➬☛✡✂�✄➶➋ý❰�➲✡�❛➹ÏÐ✆✔êÑ�

☞✌�✍✎�✏✑✒✞✝✓�✔✕✖✗✘✆✑✡✆✠✕✑�✙✚�✛✜✢✣✤✥✦✧★✩�
ÒÓ❤�ÔÕ✮Ö✮Ö✸✡�×✺Ø■Ù�✤Ú❿☛✏❛�❴✤➔☛✫➑➷� ÛÜ�ÝÞßàáâ�ãä�åæç✜➬☛✡×�✂è✓✄✄� ✠✏➘➔✆❁✓✡éêæ➬ë✡❛�✍ìí❷♦✜î�
ïðñòóôõö÷øùúû❁■üý■❥❏� þÿ✁✂� ✄☎✆✝✞✟✠✡☛☞✌✍✎✏✑✒� ✓✔✕✖✗� ✘✙✓✄✄� ✠✚➔✆❁✜➴� ☛✞❣� ❘❵� ☛✛✜✟✓☎� ☛✔�
✢✣✤✥✢✦✧þ★�✩✪✫ü❤�✬❤✐❥❄❦✭❍� ✮ñ✬�✯✔✰✆✪✱�☛❨�➬☛� ▼✏� ❬☛✏✓�❝❫✲✳✓� ✒✴✆☛✔✵�➏✤ø☛ëÒ� ✶✷�✸✹✺✻✼✽✾✿❀❁❂�
❃❄❅� ❆❇❈❉❊❋●❍� ■❏❑▲▼◆� ✪✸❖✆✢✄� Ù✚➑❴❵✓✡� P❫✯◗� ❿❘❆③� ➏✔Ú❙❚� ❯❱✓✿✰➑➑❲� ✒✓í✆✢� æ✓✢� ❛✾◆✒� ❳�
❨❩✦❬� ★❭ûû❁❪� ❫❴❵✸❛✸✮�❜❝✮✶✯✫❞✯✭�➏➐✓❆❻✆➔✆➒� ❘❁� ⑩❶� ➾Û❁❿❴❵✕� Ú✓í✆✢✍� á� ✒❫❡✒➶➳☎❢✡❣➳✓✏� ë❤✐❥�
❦✣❧�♠♥ú♦★♣q�rs②❤Õ❵■t✉■✈✇①�②③✮☞✶❄④✆✶✔�❰❵� ✂✻ó⑤✰✔❜� ✑⑥◗� ✄✓❖✓✡�➶�✓⑦⑧➶✟✓� ❸➶✒✓✔✲❆❃✢✆☛� ➲②⑨➃☎î�
⑩❶❷❸❹�❺❻�❼❽❾❿➀�➁➂➃➄➅➆➇� ✁✂✄☎✆✝✞✟✠✡�

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

✖ ✗✘ ✙ �✚✛�✢✣✤� ✜✢✣✤✥✦�
❏❑▲▼◆❖� P◗❘❙❚❯�❱❲❳�❨❩❬❭❪❫�❴❵❛❜❝❞❡❢�❣❤✐❥❦❧♠♥♦♣qrst� ✉✈� ✁✂✄☎✆✝✞✟✠✡☛☞✌✍✎�✇①②③ �

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

✾✠✿❀❁❂�❃✠❄❅❆�❇❈❉�

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

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

✁✂✄☎✆✝✞✟✠✡☛☞✌✍☞✎� ❊❋●❍✲■❏❑▲▼◆❖�P❑�◗◆☞❘❙❚❯❍� ❱☞❲❳❳❨� ❩❳�
❚�❬❑✂❭✴❬❪✴�❫☞❴■❵■❛❜�❝❞◆☞❡�☞❢❣�✍❤✍✐✌❯❍❥❦�❧♠❳♥♦♣�❭�q♣❚�❢☞✲■❳r�
❭� s✂t✉� ✂✈� ✇❍①� ②✌✎③� ◗④❥♣◆⑤●� ❪⑥� ⑦❘❭⑥☞⑧♣� ⑨❍⑩✌❲❶� ❷❸❹�
❺❻❼❽❾❿➀� ➁➂� ➃� ➄➅➆➇➈� ➉➊�✁✂✄☎� ✆✝✞✟✠✡☛�➋➌➍➎➏�➐➑� ➒➓� ➔→➣↔↕➙➛➜�➝�➞�
➟➠➡� ➢➤➥➦➧➨➩➫➭� ➯➲➳➵➸➺➻➼➽� ➾➚➪� ➶➹� ➘➴� ➷➬� ➮➱✃❐❒❮❰ÏÐÑ�
✱✍☞Ò✂✿❽❛� Ó➨� ■ÔÕ✲❳� ❝Ö❍×❍ØÙ� ❭➳Úrr� ■❯✍❑� ❵✂❋❿� ✴✌❳♣❪Û❳❶� Ü⑨�
Ý✢Þ❍❂�❙ß✌➳❞�◆❳� ❭�à■á✯�■✈�âã❍�Ø♣❢♣◆✂ä�Ó❢♣�å❍�â❘æ⑤●✌❾③�♣❞❍�❳ç❍�
è④✿♣◆éã♣� ê❚☞ë❍●❳� ì❞✌➳❞� ⑥❍í❋❍r� ◗îï➳ã●� ð✴� ⑦❑■æ➳ñ� ❳❍⑩✌❲Ø❶�
ò❪✴✂❯✍❑� ◆Ø� ❭�✯❑óô➀�■✈�õð❳ö÷❸❋❿�✳�■✺❿■◆✺❿�☞ø×�■❑� ⑥❭♣❚�Ø✍❳❳✌✂❾�
ù✂ú� ✠✺✍� ☞ßû✍×�üý❍þ❍⑥�♣■�Ó✍�ü❑✍� ❣❍ÿ■✲ë�●✂� ❪■✁✍✂�➳❞✳❋❍✄�
☎✆✝� ✞✟✠✡☛☞✌� ✍✎✏✑✒� ✓✔✕✖✗✘✙✚✛✜✢✣✤� ✥✦✧★✩✪� ✫✬✭✮� ✯✰✱✲✳� ✴✵✶✷✸� ✹✺✻�
✼✽✾�✿Õ❀�✁�ü❁❂◆☞➨◆■✺❶� ✵❋�➘◆❳�❃❚❄❑❅�❙❍�❆❑❍Ø❍✺●�❚�❳❇❍❈�
✂➥�❞✳⑥✂→✍❑�❳❍☞❉♦❊�◆rØ❋❍❳�✂�➾●❹❍�

✁✂✄☎✆✝✞✟✠✡� ■❏❑▲▼◆❖P� ◗❘❙❚❯❱❲❳� ❨❩❬� ❭❪❫❴❵❛❜❝�
❞✍➳❡✌❖❢�

✁✂� ❣❤✐❥❦❧♠♥�

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

❃✁❄❅❆❇✂� ✬✄✵✞❈❉❊� ❋●☎� ✷✥❍✑� ■❀❏☎✜✒❑▲☎� ■▼� ◆❖☎� ☎✆✝✞�
P◗❘❙✓❚� ✍✬� ✄✡� ✂❯❱❲❳� ❨❩❬✓� ✡❭� ❪☎☛✬� ✎❨✥❫❴✎� ❫☛✡❵✖❛✞�
❜❝❆❞✄✍✡❨� ❃✍❡� ❢❣●� ❤✐❥❦� ❧♠♥♦♣� qrs� t☛✉▲✍✞✎✬� ✈✡�
✇①②③④❇⑤� ⑤⑥⑦✍⑧❇� ✬⑨✜⑩� ✥✬� ❶✡❨❷❸❨☎❹▼❺✬✍❻⑩✄� ✵✞� ❸❼☎❽❭❾✬❍❿⑩➀�
❋❖④�✟✠✝✞�❨☎✈✡➁�✎❶✕❫➂✎� ✄➃☎� ➄❼◆☎➅➆✓➇➄☞✍✘�➈❘☎☎❼� ◆⑩☎�
➉➊➋➌➍④❨✄� ➎➅✞❯➏✬� ✙☛� ➐➑✎✴� ✌➒� ➄✄� ➓➅▲✍➔☎✂� ✥�→➅✕✴❀✵✴�
➣↔➍④③④↕❇� ➙➛④⑤❇� ➜✌➝➞� ✤✁✄❖� ✕� ✑☎❘✡☛➟� ➠▲✎☛➡☎� ✡▼� ❯➢� ➤✡�
➥➦➧�➨➩� ➫➭➯➲➳� ✁✂✄�➵✓� ➸✡✖➺➻☎� ✂✄✕◆❍✡❨✂♣� ➼�✷■✖❍❅☎� ✠❑➽➾➚�
➪➶� ➪➹� ➘➴➷➬➮� ➱❙� ✃❐➨❒✎� ✄●✝� →❮� ❰ÏÐÑÒÓ� ÔÕÖ×� ØÙÚ� Û✄� ●Ü� ✄✡� Ý✄�
Þß� à☎á� â❨ã☎✜◆✁✡❨� ✎▲☎ä� ◆❑➸☎❊� åæ✎✞� ✌➺çè� ✞✡☎✬� ❼■✒�
⑤Þéêëì� ⑩➨✞✡í☎☛î� ❃➃☎ïÜ� ☎� ðñò� óôõ♣�✁�ö☎� ✍◆� ÷☞✉áø�
ùúûüýþ� ↕ÿ➎❅✎� ✷✡❀✗✁� ❃●✁✜●� ✛✂� ✷☎❁✄� ✂✓� ✬✄✜☎☎✴�
✆✝✞✟➱④� ❐➨✠❙✡④✓� ✷④✜❐☛☞✍⑤✷� ✌✍✎✏� ✌✑✒✎♣�✂�ð✓✓� ✒ô✔❊✕ö☎✖�❡✎�
➷✗✘✙④❇� ⑩✿� ✚☎❼� ➸✕✴☎� ❍❨� ✛✜� ◆✡� ✢✜❰� ✎▲✣✤� ✥✁✦☎� ❃●✎❨� ✧☎�
★➹④✩� ✪❙í④� ✡✫✄� ✡❭� ◆●☎� ✬✵✂✷✍✬✂✁✡❨� ☛❁✭☎♣� ➼� ➐✮☎✴� ✯✰✱�
➱✗⑥✲④� ①⑤� P❙� ✷❙▲☎✦☎❼✄� ✡☛� ☛☎❱✳✕✴☎➸☎❨◆� ●Ü� ✵☎❼� ✷✕✞☎� ✄✉� ❡❆�
✆✶✷✸✹✲①✺⑥✲þ� ✁➱� ➄⑤� ✥☞❃✥✻⑤� ✕� ➐✼✎✞� ✡❨☎� ❧✽♥♦♣� ✾☎ï� ✄� ✬☎✿☎☛❀�
➬❁ß✲❙▲④✪✎❨◆❂�❃✴� ✥✴▲✵❄❅✎❶✄�❆�✧☎� ðòò� ✒❇õ♣�✁�❈☎� ❉❊✴❈➔�
❋à●�❍④■�❏④� ❑▲÷☞▼� ✒☎✓✷☎✞�Ü�✚✡❀◆☎�✯✁❖P� ✁✂✄☎� ❧♥✍◗�★ø�
➊➶� ↔⑤� ❘❙❭❚❯✜❱❲� ➂☎✬✬� r✥� ●❳� ✖☎☎❼� ❨✎✞� ✍❶� ❩❬❭❪� ✩✍✦❑➂�
❫❴ß❵ë❛❁④❨➱� ❜Ü� ❝✜✥❯✬☎� ✍◆� ❻✍▲❆✂� Ü❞❡❁❢� ❣■◆� ✉❤✐� ✄✉� ✧❥�
●❦❧③♠♥④♦�❙❙➉✎⑤î� ❃⑩✁✜⑩�✒� ➺❨� ➠➸✦♣❨✍✜✥✄➺✉q� ✖❯◆� ✥☞r� ✄✡� ◆s☎�

✁� ♦♣qr� stt✉t✈�✇①✡②ÙÙ✠❑✑� ◆③� ④✌⑤� ⑥⑦�✁✂✄☎� ✠✡�✵⑧⑨⑩❶✺�
❷❸❹❺❻❼❽❾❿�☞�➀➁�➂➃➄➅�➆✤➇✔✗✔�➈✭�➉✍é➊✠✿✠➋➌�✚➍❥�➎❭✴t➏� ➐➑➒➓➔�→➣�
↔✉↕➙�➛➜❝➝➞➟é➠➡é❶➢➤❢�
➥➦➧�➨➩�➫➭➯➲➳➵➸�➺➻➼➽➾➚➪➶� ✌Ù�➹◆⑤�➘➴�✐✍➷➬✞✔✎❝�➈✡�➮✠➱✃❐⑦✸�❒❮◆⑦❰Ï⑦�

ÐÑ� ÒÓÔÕÖ×ØÙ�✁� ✁�✂� ✵Ú✌Û✱✔� Ü✠➟�✒✖Ý●✎✔Þ✲ßà�á☎� ➉â➊❶❥⑨ãä�✚å�
✂✄☎✆� æçèéê�

✁✂� ëì�✁�íîïðñ�òó� ôéõ✂❥ö❜� ✌Ù�÷øß�⑥✔� ✐✔ùú➱ûüø� ❶✡�ý⑨þ❝➆ÿ✺�
✁✂✄☎✆✝✞✟✠�✡☛�✝✞✟�☞✌✍✎�✏✑✒✓✔�✕✖✗✘✙✚✛✜✢✣✤✥✦✧�

★✩✪✫✬✭ð✮✯�ô✰ß✤❥✱❥❈�á☎� ❞☞✌✔✺♣✌✲é�✳✴✵✶✷�✸�✹✺✻✼✽✾✿❀❁�❂❃❄�❅❆❇❈�

❨✡✶☎✂� ✤➃✍✴⑩� ❈✎� ✑✡◆� ✥✖❅✎� ✄t� ✓☎✉✁í✎� ➤⑩✈� ✇①❰� ✬✁②✥③� ❋❙�
☎④❁❢� ✄●☎� ⑤➓✥✜✍✁î� ✧✎� ✌⑥� Û✬� ⑦☎Ü✍❀❅☎� ◆✡� ✓☎➎☞☛✜❆� ✄●④�
✜✵⑧⑨⑩� ✙☛� ✜☎❶❯❴❈� ➓●✡❼☎� ✄☎✜⑩ã✉❅❷❸✁✎✬� ✭❯✜●� ❹� ❺❻✚� ❼➉�
❽❾❿�➀➁➂➃➄�➅➆➇➈➉�

➊●☎� ❃✍☛☎☞☎✬✬�â➋➌✍✜➍◆✍✡❨� ➎✓✡✄✡â❅✬�➎✧� ➎✓✡❨☎� ✄✡� ❨➏➐❆☛�
➑➒� ➓➔→➣� ↔↕➙� ➛➜� ➝➞➟➠➡� ➢➤➥➦➧➨➩➫� ➭➯➲➳➵� ➸➺➻➼� ➽➾➚➪� ➶➹➘➴➷➬�
➮➱✃❐� ❒❮❰ÏÐ� ÑÒÓÔ� ÕÖ� ×ØÙ� ÚÛÜÝÞßàá� âãäå�æç� èéêëì�
í✜❡✍ý� ✜⑩î☞☎❼ï✎✬� ✧❆▼� ð� ➷✡❨✱✴☎❨✄✁î✍ý✏� ñ❼✄☎ï☛✍òþ�
✥❯◆❖✎❼◆➺✜➞◆✁✡❨ó� ☎❨✜ô✄❍✡❼� ✥❼✶� ✕í✥✺õ✺✁ý♣� ❽✉❼✱✞☎❼✒❍➞❸ý� ✍✂�
❛� r❅ö÷◆� øù✓� ➄✑� ú☎� ✡☛☞✌✍� ❨☎◆❃✡☛û� ◆ü☎� ✁❼✂✆✕◆➺✡❼�
❆✮✜●❁❻✁❼❻�❬ý☎☎❨�✧☎� ❂❯❀✬✜☛✍❬☛�þ➍✄r✡❨✬�❆�í✍☎❃�✉▼�◆●☎� ÿ✴◆�
◆⑩✥✄� ●❳�✁�✂✄☎✆✝� ✞✟✠✡☛☞� ✌✍� ✕é➎➅ê✓✁✥◆☎� ✎✎❯✁é✦☎✏◆� ✦➞❛�
☎✥í☎✑✡❱� ■❨�✧☎� â➋✒✍✜✕◆✍✡❨�✓�✔✕✜●� ➤●☎� ❡❑☛✴� é✖�❈☎�
❨✡◆� ☎Ü◆✗�ï✬✍☎í✎�✘☎� ✍❨✂✓❅✥✄✍✡❨❊� ✙❨� ✁❨ø☎✜✚� ❼☎❘■✛✜✬� ✄⑩☎�
❡☎☛✎� ✁✂� ✥� ✴❁❻☎☛� ✁❣� ☎✮✜❖➞✑❻✁❨✢�✧☎� ✁❼✂✣✕◆✁✡❨� ◆⑩➞✒� ✴❁� ✖☎�
☎❳✤✻� ✥✒☎ï✞� ✄⑩➞✥� ✦✬❯☞✒✬� ✍❼� ❑❨✥☎✧✁✘★� ✬✁❼✜☎� ✒❖☎� ❴✥✜❚� ✡✩�
✁❨◆☎✢☛➄✁�✤✡✪✞� ✓☎✬✪◆�✆�✷❃✫�➎☛✉❀❅☎✷✬❊� ➼◆✎✬✍✭�✜✡❼✬✡❴✬�❈☎�
❨✎✞�Ü�✕�✮▼✧� ◆✡✡☞� ◆✉� ✜☎☎❱� ✄❖☎� ✁✯➵▲✥◆✁✡❨�✤✰❡✡♣◆�❃✱�÷◆☎☛❆✴�
❅✲☎✛�✓�❛✫�✳☎✲✴✜✄☎✴�✵✶✷� ✸✹✺✻✼�✽✾✿� ✥❯✧☎❨✄✁✜✥➤✁✡❼�✓�➤●❆�
✭☎❨☎✓÷� ✄� ➓☛✉í✍✞☎✬� ✧☎� ➓✓✍❼❀❁❅☎✂� ✁❨� ✒ôõ♣➁❈�❨☎❘✡☛✜✂� ❡✥➤�
⑩Ü� ✄✡� ❀☎� ❄❳✁✱☎✞� ✤➺✄●� è♣➲ô❂ó� ❃●✤✎� ❯✬✁❼❻� ú☎� å♣❃❇❂�
❄❳➄❄❞✥◆☎✬❅� ❃� ❆❇✜➟☎☛� ✄✉� ➓➎✡✞✗� ➤●☎� ✍✞☎❨✄✍✁� ✡▼� ❅☎✭✍✄❑✷✥◆☎�
✬♣✖✬❞✓✍✵☛✬� ✵✞� ✬❈✍▲❆� ✧☎� ❉é❅✎� ➎☛✉✄✎✜✄r✡❨� ✥✭➞✓❊�✄⑩☎� ◆●☎❋�
✡▼� í●✍❄♣� ❍❼� ✟☛✎✏� ✥❯✧✎❼✄✁❞✥✒❑✡❨� ❅☎✴⑩➞➴✍ø■� ①☛❑▲➞✜✻�
❏☎✱� ❑▲▼◆❖P◗❘❙❚�✁✂✄� ❯❱❲❳❨❩❬� ú✥✄� ☞✕✜➟�❭⑩✍✑✞� ❪✎� ✖❳❫�
❴✕❵✍❷❛�❜❝❞�❷☛�❡●r❢�é☛✉▲➄✞✎✓� ➞❯✧☎❼◆✍✜✕◆✁✡❼♣�❣✁✂�✷❤✜✎✭� ✄⑩☎�
✟✆✝✑� ❼☎❘✡☛❚✂� í⑨✐✎☛✕❫☞☎� ✄✡� ❥➴❺✁❼❾❦✁✴✞☞❆� ✥➔✜❧♠�
④✲♥❇❆ï�⑤Þ♦⑤➷☛➄♣q�➤❙� ▲❈➄✡r�â❨➐✴☎❨✄✁÷✍s�✵✴� ✥▲t☞✥❀❬✉�
✈✇①②③� ④⑤⑥⑦⑧⑨⑩❶❷� ❸� ✌❹� ✬❯➎➎✉ì✂� ◆⑩☎� ✥✴▲❁✴☎✴�
☎❨✜❺➎✄✁✡❼� ✬❻✴❈✞� ❼❽❰✮� ❀➓●✎✓❾� ✁✄❿✬� ❻✍▲✎✑� ◆⑩✥◆� ✬◆➀✑Ò�
➁➂➃➄➅� ➆➇� ➈➉➊➋➌➍➎➏➐➑➒� ➓➔� →➣↔� ↕➙➛➜� ➝➞➟� ➠➡➢➤➥➦➧➨➩�
✤➫➬➷❐� ➉④➭❇� ✤r✧� ✧✎� ✞☎é➻✡▼❅☎❨◆✬� ➯�❡✎� ✌➲�❶☎❘■☛➟✬➳�
✁�✥➔✜✜✿✓� ◆✡� ❯➵�➸✕✞✺✗�✡✖◆✕✍❨õ➻☎� ◆✡■➻✬�☎�➺➻�ú☎� ✂t❆✜➼�
✵✞� ➄✄� ➄ø� ➂■➽✍✜➾➚�✬ÿt✳➪➜�

➊●④➶� ☎� ❨➹☎➅⑨✂� ➓➅✂➘✜◆✍▲☎� ✕➔✜➴� ✍❼� ➷✁❖➬�
❡➘➮✁ý➱� ◆s☎✻� ➞ï� ☛✡❯✢☎� ❫✃� ✬◆✥◆r✉❨✬ó� ❾❐✜� ✥➔✜❧�❛✴� ✦❒✏❮�
❆❰✷✍✶✞➂☎� ✥Ï❣❧� ✌✑➈♣�➾Ð�r✷☎� ❱✉❆✄� ✡▼�✄ÿ☎� ❾☎Ñ✥❅� Ò▼�✜☎➝✿✁✴☎�
ÓÔ❰✮� ✡ÕÖ✓✬� r❨� ✧✎� ❀✃� ❉✕✄➄✡❣� ✶❡×❿� ✘☎� ①Ø▲✥✜✐� ❏☎✐�
Ù❁☛❒☎✦☎✑✄� ❼Ú❏✚✦✑Û� ✥Ü✧☎❶✄✍✴✥✄❑✡❼� ✷☎❞⑩❁✍✂✷� ✞⑨☎� ➤✡�
➫④ÝÞ� ✞ß♦à➷� á⑥❛� â✷➎❯ã✄✍✡❨î� ➂✡✥✶� ✌ä❈åæ� ✆✝✞✟✠�❖✵❷✏❨❺✧☎❮�
ç➉➉❵④� èé➴� ✄� ê✬✬✍❀✳✎� ✞➮➄❨✢� ✧☎� ❰✜� ✂☛� ❡❆ë� ❀❳✍✜�
ì✞❆íîý�✑④❒❷◆✍✥◆✁✡❼� ✌➁ö✎×� ✁✂✄☎✆�

ïð� ❛④➱á❙☛û� ✤✕✜➃� ❻☎❨☎☛✥❶ñ� ➃Ü� ❃� ❯t☞ò� ✵✞�
➉❙ó➬ô�⑤❑õ❨➮❊�ö●☎� ❯➓❸÷�✬✍ø÷� ✁✬ù�✤➃☎❨� ✕�❯í➝�ú❼➔û�✟�✴➓◆➓�
üý✪� ❆� ✆✫þ⑤✃✲✍ÿ✓� ✞✎▲✍❞☎� ✄✡� ✥� ✖✁☎� ✬✒✥◆✍✉❼� ✧☎� ✖❳☎� ø✂✄➘✡❨�
✺✄Ý❫✹☎� ✆✗✝� ✞①✟④❵✠⑤⑤� ✬✍❒❨î� ✍❶◆� ✕� ✜●✡☎❅� ✔✕✴⑩� ❑✂� ✜✥☛☎✴�
Þ✞❵☞�✌♦�✍✎� ✖Ü☎� ✬Ï◆r✡❨�✎❃✬✏�
✑✒✝➉�➉❷✤✓✔✑➟� ☎✆✝�å✡✛�❃r☛☎☞☎❞�

✁✂✄☎✆✝�
✁✁✂✄☎✆ ✝✞✟✠✡�☛☞✌�

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

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

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

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

✽✾✿❀❁❂❃❄❅❆�❇❈❉❊❋●�
❍■✣�❏�❑✩❃▲▼�✎✩✑✆◆� ✡❖�✖P✕◗� ❘P◆❙❚�❯✞❱❲✆❅❳✩�❖❨❩�✕★❬✞✩✩✠✬★❭�✝✞❄�❪❫❴✵✞❵❛✡❜❝�

❞❡❢❣❤✐❥❦❧♠♥♦� ♣qrst✉✈✇①�②③④⑤⑥�
⑦⑧✕⑨⑩✡❶✿❷✞✬❴✝❲✡✞�❱❸❱❹✩✿❱❺�❻✏❼❳✒� ❽❾�❿➀➁�➂➃➄➅� ➆✡✜✩✢✩�➇✣�➈★➉✞✶✻➊➋✷➌➍�

➎➏➐➑➒➓➔→➣↔↕� ➙➛➜➝➞➟➠➡➢➤�➥➦➧➨➩➫�
➈✿✝➭➯�

➲➳➵➸➺➻➼➽➾➚➪➶➹➘➴➷➬➮➱✃❐❒❮❰ÏÐÑÒÓÔÕÖ×ØÙÚÛÜÝÞßàáâãäåæçèéêëìíîïðñòóôõ�

✁✂✄☎✆✝✞✟�

❴✠❵❛❜❝� ✝■� ✠� ✒❞✦✕✤✤� ✞❡� ■◗✕✙✠✘✞❢✠❩✧❣� ✞✽� ✼✺❬✴✖✖✚✢� ❅❤✦✕■■❳� ✐✆� ❥■�
❦✠❧♠�♥♦♥✎✤✴◆�♣✽� ✦✞❩q�✛✝✙▲◗�❩❤◗✕✦◗r✎✟s� ✖✌t� ✤✕✦✉✈✷� ✠✟✖� ✖✌t�✇r✖✜①②� ③✂④⑤�
⑥⑦⑧✲⑨✆⑩❶� ✆▲✕� ❷P✠✡❸✈� ✎❡�❹✌✙✕� ✠✘❺� ❻r✖✼✞� ✝✤� ❼� ❽✛✝◗✝❽✠✡�❾♥❿➀④③� ➁➂� ✂➃➄➅➆➇➈�
⑦✝◆✕✞�✻❤✠✖✦➉✆➊✢✷� ➋✌❘➌r✤■✝✞✟�✦✎✟➋✞➍s� ✌✘✖� ✼❉❽✎➎✕✽✦✕✷� ➏✕❑✌P■✴�➐P✌➍r➑� ✝➈�
➒�➓✕➔�✖✕◗✕→➊✠✘◗�✎✏�❽✹✤➣✞↔✕✛�■✠✆✝✤↕✦◗✝✎✘❳� ➙■◗✝➌✠➣✝✘❝�➛✴� ⑦❥✖✕✞�➜P✌✲✝◗➝�✹✟✖✕✛�
➞r➟➠✽✴✘✆� ✖r■◗✞➡✝✎✘� ➢� ❾❩✞➤✘✆� ✝➥� ✴⑦✠✍P✠➣✝✎✟� ✞✏� ✆✧✕� ✴➦➠✦➣✝➧✴✘✕➨■� ➩✛�
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➒➺❝➻➼✝➽■❳� ➾✕✽✕� ◗✇✴� ➚✝✖✕✞� ➪✕� ➶✤� ❽✞✘⑦✴➹✕❺� ➊✆✎� ➘➴✕■� ✠✘✖� ◗▲✕� ➷✠✆✕➯➬➓�
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➬❿➏➎➮➄➱� ✃☞P� ✵✓➅✙✓� ✓❴✢❐✂✆❖❴� ➉❹❸� ❒� ❮◆➷❹❭✆❖❴☛✮�❰Ï� ☛✑✗☞✶✆ÐÑ� ◆❴➷� ☛� ❇ÒÓ✙❹➷�
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✸✹✺✻✍�✼✍✽�✾✿✎❀✚✿❁✘✡�
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✁�

✁�✁✂✄☎✆✝✞�
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✁✂�

✁�
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➦� ➧✧➨❁✘t�➩☎✥✍✯➫➭�➯➲➳✌➵�➸➺➻➼�➽➾�➚♠➪➶➹➘�
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✁✂�✁ ✁✁✂✄☎ ✆ ✝ �✞✟✠�
✁✂✄☎✆✝✞✟✠✡☛�☞✌✍�✁✂✄☎✆✝✞✟✠�

✁ ✂ ✄ ☎ ✆ �✝✞✟✠�✡☛☞✌✍✎✏�
✁✂✄☎✆✝✞✟✠✡☛☞✌✍✎� ✏✑✒ ✓ �
✁✂✄☎✆✝✞�✁✂✄�☎✆✝✞�✟✠✡☛☞�
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✁✂�✁✄☎✆✝✆✞✟✠✡☛☞✄✌�
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◆❖P◗❘� ❙✖✽✏✾❚❯✏❱✫❲❳✫❨✍✞❖�
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➆➇➇�
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❀➠➌➡✂✑❜✞❼✂⑩�✯➢❥�➤✏✮➋➥�➦✒✫✏�
➧➨➩➫➭�➯✷❥✷➲❂➳➵❚✂✾➸➺❳✫❨✍✞➻�
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✥✦✧★✩✪�✁�✫✙✬✭�✮✎✯✑�☞☛✰✱✲✳✴✵✶� ✄✷✸✆✹✆☞☞✺� ✻✼✽� ✠✮✾✎✒✿❀✆� ☛☞�✂� ✒✠✘✮❁✆�❂✆�
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Û➽� Ü➎★sÝÞß�↕✎� ➙❶✟✠✡� àáâã� ✳➅� ✮✑✵✟✡� ä❖å�✂✆✣☛✗✄➃� æ✘✵➇✆� ç✟✠✡è� ●✣�
é✥✦� ☛✱� ê✆ë✦❋✎❶� ì✎� íî✒✱� ✎✤✎✒②� ✟✹� ✝❶✎➍� ✟✛✄❩✆✺� ï✍✎� ✎ð✏✎ñ✆✚ò✶� ✑✆☞➊✈➴�
óôõö� ÷♣✱� ↕r� ➉ø➉❖✞ù� ✛✆↕❖✣� ✟☞� ✮✆ú✑� ìû✡� ✠ì✎ü� ➙☞✟✠✹� ✛✆↕❖✣☞� ●➍�
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✧★✩✪✫� ✬✭✮✯� ✰➚� ✱✈✲✜✄✳⑨� ✴✺� ✵✶✷✸✹✺� ✻✼✎☎❺❖✡✽✶� ✾✿✡☎� ✒✼❀❁✗❂✑❺☞✿✒� ✠❃�
✬❄❮❅❷❆� ✘❇❈➯✛❖❉❈� ✘✎✣✟❲❊� ✟❋✢●✆� ➙☞æ❖✉� ✟✡� ✕☛➲✻� ✣❖✛❍■✻❏� ✄☎✆✝� ✞� ✟✠�✡☛☞✌✍☛✎✏✑�✒☎✓☎✔✕✖✗✘�✏✙� ✚✛✎✜✢✣✑☞✤✥�❑▲▼� ◆❖P �◗❘❙� ❚❯�❱❲❙❳❨❩❬❭❪❫� ✁✂✄�

✁� ✂✄☎✆✝✞�
❴❵❛❜❝�✁�❞❡❢❣�❤✐❥❦❧♠♥♦♣q�rst✉✈✇①②�③④� ✁✂✄☎✆✝✞✟�✠✡☛☞✌✍✎✏�

✁✂✄☎✆✝✞✟� ✁✂✄�
✁� ✂✄☎✆� ✁✂✄☎✆✝✞�✟✠✡☛�
✁✂✄☎✆✝✞✟✠✡☛�
✁✂✄☎✆✝✁ �
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✁✂✄☎�✆✝�✞✟✠✡☛☞�✌✍�✎✏✄�✑✝�✒✓✔✕✟✖✟�✗✝✘✙✚✝✛✜✢✣✤�
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■✥P✚◗❘✪❙❚�❯❯❱❲❳✘❨❩❬❭�
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❪❫❴�❵❛�✘❜�✟�❝❞✟✵�✢✥✠❭�✤✠�✆✶❡✥�❢❣� ✚✣✌✚� ✌❤❋�✐✸✌✘✍❥✪❦�❧♠�♥❞❩♦♣✘❥✩�✪♥qr❩✟✌✘✯s�t✣�✉✵✈✇✌✥✕�①✘②�

③❛� ④✞⑤✽⑥⑦� ☎✪✙� ⑧⑨❩✍⑩❶�❷✥★❸� ✯❹�❺t✛✯✶⑨� ♣✍❩✛✟❦� ✟✚❻✥❩✌♣� ❼✵� ✌✆✣❽� ❾■✥✎✧✥✙❩✣✚� ✍✎�✘✙✬✛❿✵➀✟✞� ✥❘➁➂➃�

➄➅➆➇➈➉➊❜� ➋➌✆➍�➎➏�☎❤➐✥✙❡➑✙➒�➓❩❋✯■�✛♣�q➔❩→✚✚✛➣↔�↕✟■↔✥�✪➙✯➀★✌�✍✎�❧❣�➛❋✆➏�✟�✌➜❭✥�➝❶✛➞➟➋�➠✆➡�➢➤➡■⑤�

➥➊➦➧✽➨➒�➩❙✣� ✘✚� ➨➫✠➭✚➯� ❋✆✥✙�➲✣� ✙✥✌➳✍✠➵� ☎✯➸✶✙✛❩✪✌✘✯★� ☎✯✚✌� ✪✙✬� ❦✍❩✪✞�➺♦� ✚❩✟★✙⑥✫②� ☎✍✚❋� ☎❼� ➻✣�

➼➽➾➊➚✽➪� ✽✘❙➶✞❣✙✣✍✶⑨✞➹✕� ➘✙� ✯➀✠� ✥➴⑥✚✌✛★➷� ➬➮✚✌✣❭� ❋➱✥➮� ➀✚✥� ➱➑❘→� ✛★� ■✪➣✩✥� ✪✩✃✣↔✪✢✥� ❐➀✣❒� ❮➀✢� ➲⑥⑦� ☎✯➀❦✵�

❰Ï➇ÐÑ➡� ÒÓÔÕÖ� ×♦➀✞Ø� ➏� ❝✘✩� ❢❣� ✣✫❘❽✯Ù✥✙✌✚� ✖✲✯� ✯❘✥✠❩✯➙✥� Ú✚� ÛÜ❣✌✘✯Ý� Þ✥� ➝ß➝✺❜✥� ✪� ❥✥à�

áâã➢➤ä� ☎✟å✥æ� çèéêëìí� îïðñò� è❑ó✣ô✪✢✥� õ✶✥■✛✣✚ö� ÷✪➬øì� ù⑨✌� ⑧ú✬û� ➻✛✩� ❢ü� ➨✢✯� ✵✘ý✧✥✙✌�

Ðþÿ✁➍✂➟➍✂✌�✄☎✘✌✛✺s� ➳✘➲� ✆� ❝✟✞✝❩➯�q✪✞✛✌✘❬✟❑� ✆✞↔✯✠✡✱� ✪★✵�☛✣❥� ↔✥✙✣■✪✌û� ✪� ✞➞❩✪✞� ✼✌✛☞❋❫➞✫�✌■�

✍✎✏� ➥✑✒✓❫➞✔✕� ✖� ✗� ✘✙✩✙✪➒✚✥❡✪✢ä� ❐✶✛� ■✥✜✶ä✚✌� ✟✢✣ä⑨✱� ç✪✚❋ë✤� ✍➻✌✟✛Ý� ➲✥� ✠✥✚✶✞✌� ✥✦✧➹� ➻⑤�

★✩✪✫➼✂✬� ✭✮✗✯�➧✌✘➎❋♦� ✰✍✱�ï➐� q✪✞✛✌➜✍✲⑨✖� ç✳❋�❉✪✲✩✣�è✩✃✥✩✪✌✥�✴✶❶➜✥✚� ➱✪✚� ✌✵❙✥� ❩✍✱➝❦✣➴✛✌➹� ✍✎�

✶✷✸✹� ✺➊� ❵✻� ➶✼❢✽✖� ✾✟✚✿ì� ♥✠✯❘⑥æ❀� ✠❼❑✣❁✟❑❂→❑✪✌✥�❃❄� ■û❅✌✚� ❆✘Ú✙� ✪�❇✣� ❻✣✠⑥✯✬�❈✌� ❉✣�

❊❋●❍�■�❏✗❑� ✺✻�✿✛❘✥✾� ❆▲✘❦✥� ■→❦✟✢✛❘✣�▼✯✠� ➜⑨� ❦✣✚✚� ❋✆✪★� ❱� q❶❩✥★✌�❆✛✌▲✛★� ✌▲✥� ◆❘✥✙� ❩✍★❖✵✣➣❩✥� ✌✛❭✥�

✛✙✌P✟❨�

✁✂✄�☎✆✝✞✟�✾◗➠❘ì✱�❙✟✬✯✍q✓�❚ç❯❱�❲❳❨❉➯✶❩→❬❭✘❺✥ö�

✁�✠✡☛☞✌✍✎✏☞✑�

❪Ð❫� ③✓✗� ❫❜� ❴� ❝❵✯■æ� ✯■� ✆✶➷✣� ❢♠✚✣✌� ❛✥✬� ✌✍�

❜❝❞❡❢➅� ✑�❣✽✽✘⑩→� ❘✍❚✶❙✣� ✍✎� ❝✯✌✆� ✚❤❩✐✥✵�✝✵�

❥❦❧♠♥�➂✻✕� ①✘✩�❢❣� ✛✚� ✚✯� ❚♦❑✥� ✟★✵� ✌♣q⑨� ➫✟❥�

rs�t✉✈✇✓�✁�➥①➦→✚✚�❛➨❑�❷②✌✘✯③✞�❢ü❝④⑨✥�⑤✵�

⑥❋⑦✑⑧➅� ✓â✮⑥⑨✣⑨✕� ➠▲✣� ❭✯✚✌� ✥★✌⑩✠❶✥�

❷❸❹❺❻❼❽❧➍� ❑❾➍� ❘✍❦➀❭✥� ✍❿�❧❣� ✛➬� ➀✯✍� ❮✘➁� ✍■� ✘❋�

➂➃➄➅★� ➆➉➉� ➇➈✓� ✺✠� ✘✌� ä➉☎✥✥➊� ❩➋✥✙❋� ➌✠✯☎û✚➍➎�

❹➏➐➏✉Ð➑➒� ➓� ➔➞✙✌✣❭→✌� ✯✎� ✢✆♦✥� ➣➔➻✞✥↔✚↕� ➙✛➎� ➛➜�

➝� ➞➟� ❰Ï➈❰➡➔✓➈➠➡� ✌✍� ✆✥✞♥� ➨�➡★➮� ✘✫✵➢✚➀■✘û� ✯■�

❭❪❫�

➤➥➦➧➨➩➫➭� ➯➲� ➳➵➸➺➻➼➽� ➾➚➪➶➹➘➴➷� ➬➮➱�✃❐� ❒❮❰ÏÐÑ�

↔✍■✣�✘✙❋✥Ò✛➒✥★✌�✬✦✛♣✘✍✙⑨✕�

Ó✘②� ❢❣� ✙✣✥➊� ÔÕ❩ÔÖ✢×✍ØÙÚ� ÛÔ❩ÜÝ✍Þ✍➷ßà⑨� ❋✍�

✥á❩⑥✥✫✧⑤� →■âû✚� ã✠②✥� äå❥✢⑥✌✘û� ✯❹� ❢ü� æ✌ç✫�

✥✫✵✶✠✪➻❦✣� ✥❦✪q➬✥✬� ✢✛➙✥✚✖� ✲✆✣� ✚➀✛❣➻✞✥� ✌✭✆✫✍❚✍è✥✚�

✪■✣� ❩❞➳✵� ✚✯é❩✘✙✩✱� ❢♠� ê✚✘✍❥� ✟✫✬� ➨✌✥❂✟❋✘✍✙❆�

ë➍✙✥✌✛❩� ✪❦✩✯✠ì✱� ☞☎í✣� ✞îôï� ðñ✟❚�

❦òóÕ②✥� ➝➔☎û✚❏②ôõö÷� ✚✛ø✞� q✠â✣✚⑨✘✙❑❱�

ù➼ú➤✭Õ❑➼✺➽✡� ✌û✥� ⑨✣■✛♦�ü✞ý✚⑥⑨� þ✵� ❿✚➀✪❚✛ÿ✌✛✍✙ö�

❲✁✞✂✄☎✆✝➳✞✟�✠✘✡�✁✂�☛☞� ✌✍✎✏✑✒✓✔✕�

✁✂✄☎✆✝✞✟✠✡�

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

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

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

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

✧★✩✪✫�✬✭✮✯✰✱✲✳✴�

✁✂✄☎✆✝✞✟✠�✁✂✄☎✆✝✞�

✁�

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

✁✂� ✁✂✄☎✆� ⑧✆s✆❽Û❁✦➒� ❄❈ÜÛ☛✄� ❋Ý� ❄✑✎❍✎★✽✑✞Þ� ➳✣➇ßàá➒�
â☞❘❥�✶Ô✵❘ã✞✢✭�

✁�✁✂✄☎✆✝✞✟☎✠�

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

❄❅❆❇❈✚✛✿� ✖✥✑❉� ❊� ✩✎✖✗� ✖✢❁✾✺❋●� ❍✲✘■❏� ❑✑✛✖▲� ✗✘� ▼❆◆� ❖✜�
✴✛✜✥P✛✜�◗❘❙❚✛◗✛✺✗�✘❁✛✴❉✛✢▼✭�❯❉★� ❱◗❲✘❳✧�✜✒❨▼✵❩❬✛�✒✿�
❭❪❫❴�❵❪✛� ✜❆❛�✎❜✛✴�❝❞❡❢❣❤✐❥❦�❧♠� ✎✥♥✖✘✥✴✩✾✓♦�❉✾✿�✜❆✣�✗✘� ❆�✑✲✎♣▼�
q❴✰rs✛� t✴✎❁✒✜✛✴� ❝✖★✉★✴❥●� ✪✎✿★✖� ✈★� ▼✾✴✛✩✗� ✇✺①✘✪� ❖✜�
②❫③④❴⑤✓❩⑥� ✎❁✛✴� ❉✾✖� ▼⑦✭� ⑧✎� ✈✛� ✑⑨✛✺✧� ✛⑩❲❶❷� ❸✢✵✒✺❹� ❖�
❺✌❻⑤❼❴✾❽✢❾� ✜❆✣� ✿✧✘✙♦★� ❿▼�➀❩✧★✛▼� r✛①✾★❁➁➂➃✭� ✂❉✛�
➄➅➆➇�➈➉➊➋�➌➍➎➏�➐➑➒�➓➔→➣↔↕�➙➛➜�➝➞� ➟➠➡➢➤�➥➦➧�➨➩➫➭�➯➲�
➳⑤➵� ❭❪➸� ➺☞➻★✑✗� ✵✢✲✥★➼� ✒✭✛✭✮� ➽�❁❆✪✫✛� ✈✢✗� ✾✖� ✧❸✛� ➾✎✿✧� r★✑★✓✧�
➚⑤➪➶✾✰✓� ✘✕�▼✢❈�✈❆✗� ✡➹� ■★✛✺�➘✾➴✛❙� ■➷� ✈★� ✩➬★✺➮� ❯❉✛� ✪➱★➪�
②⑤❫❼➶� ✃❫❴� ✃★� ✩➬✛✺✗� ➙❩✗✖� ✧✎� ◗❐★� ✖✏★� ✈❒� ✈✛✾✴� ✜✢✣� ✾✖�
❮⑤❰Ï⑤ÐÑ✪⑤Ò�❯❸★q➸�✢✥✗❉✛❙Ó✑✾➃�❖▼�✴✛Ô✒★❁ÕÖ×�✩❉✛✩Ø�✿❸Ù✥✲✜�
Ú⑤�②Û❽Ü�②☞r⑤�★ÝÞ✛✺✧�✗❉❩�▼✘ß✎❄à❍�á✛�â❉✎✪★�▼✢❈✭�
ã� ➶③äå✪✛�æ★✑❉❖✾▲◗� ✧✘� ❲✴✘❁✒▼✛�❩�❆✥✈★✺✗✒✩❆ç▼� ✖✧✎✴è✛� ✾✖�

éê� ë☞äì✌❵➸� ❺� ✜✒♦★✖✧� í★î♦✭✮� ❸ï✡●� ðñ✞●� ✘✴� ✖✾ò✢ó✛ô� ✎✕�▼✢❈�
õö� ÷⑤➸ì� ✾❵� ✪✎øù♠� ❆ú✛✴�û✿✕➉ü❋� ✧❉✛� ▼ý�✧✘� á★� ✖★þ★➪� ÿ�✎➪�
✁✂� ë✄☎�✆✝�❺�✞✟✠� ✡✴� q✒☛❆ó★✶�✈✛� ☞★♠� ✒✿� ☞✛✌✧� ➔✘✑❆✍➷●� â❉✎✛�
é❪⑤�✏➶� ➺õ� ■✛� ✖✧✎✴✛▼� ✢✗�✑✒� ✓✔✕✖✗✘✙� ✚✛✜✢� ✣☛� ✑✤✛✺✧� ✺✛★▼✖� ✧✎�
✥✦✧★☞✩� ✪⑤� â❸✎✪★� ▼ý� ❩▼� ✩❉★✩☞� ✾✧� ✫✬✖✗� ✣✛� ➔✘✩❏✪✭✮�
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✫✬✭✮�✌✯�✰✱✘�✲✳✴✵� ✶✷✸✹✺✛✸✻✼✽✾✿❀❁❂❃❄�
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❅✎✄�â❊� ❆➪✖✗�❇❈❲✎✿★▼� ■❉� ❊✥★✪✿�❖▼�❋✢➬✖☞✒� ●❍■❏�❑✴� ✖▲✗❱❽�
✜▼�❯❸✛� ▼❆✣� ✒✿� ★➪➹✻★◆✑✘▼★▼�❩▼� ★✺✑❖✧✛▼✭� ✂❉✛✺P� ✢�✿✛✗� ☞✕�
✿✛✺✧◗✓✛✲�❃✪✎✑❘�❙★� ✢tå★❙▼★▼❚�✈✛�✴✛✿✥❯✧� ✒✖�ì✛❱✌✗⑤ö�✴õ❲☞ä❳❨❩�
❖▼� ✎✥❬✏✩✛▼✭� ❯❸✛� ✿★✺✧✾✺★✪� ■✲✘✑❘� ❭✛� ✥✖✛▼� ✧✘� ✑❸✛✑☞�
✢♣✈✛✓✧❱✑✒➃� ➙✒✗❸� ❉✾✚❉� ✌r✘■✢■Ö❪❫� ❩▼� ❴� ✑❵⑤� ✡✕� ❛❨�
❜✢✥✗✡✘✴❱❝▼� ◗❩✾❲✥✲✢✧✒✎❙●� ✗❸★� ✛✴➹✏✛❞✇➻✛❡❢❣✚� ✩✎✜✛� â❤�
❉✛✲❲� r✛P✘✵✛✴� ✈★� ✘✐✚✾✺❆✪� ▼❆❈î� ❥✥✛✪✿� ❦❧� ♠♥♦♣qrst� ✉✈✇�
①②③④⑤⑥�⑦⑧⑨⑩�❶�❷❸❹❺❻❼❽�❾❿➀➁➂�➃➄�➅➆➇➈➉➊➋➌➍➎➏�
❯❉☛� ➐✴✿✗� ✴✛✢✍♠� ▼♠✺✢➾✒✩� ❅✘➑� ✿✑❸✛◗✛� ➙✾♥❉� ➒✍� ✖✛✑♣➪✾❪�

▼✛❆❙✾✗❢✎✓� ❩✜� t✴✎✎➄�➙ï� ✌r✘✌✎✿✛✜� ■♠� ✞ï❉� ✛✗� ✢➓� ●■➔✭� ✂❉✛�
→➣↔↕➙➛� ➜➝� ➞➟➠➡➢➤� ➥➦➧➨➩➫� ➭➯➲➳➵➸� ➺➻� ➼➽➾➚➪➶➹➘➴➷➬➮➱✃�
✑✘❐❜✒✩❆✗✒✘✺�❒❮�❰ÏÐÑÒÓÔÕÖ×Ø�✷✿�✢�■✥Ù▼✾✓❍�❃➔✎✑Ú●✣✛➷�♣✿★�
❖� ☎Û� Ü✧✾✿Ý❱✺✚� ✢� ✿✌★✩✒❏� tr✎t★Þ� ✑✢ß☛▼� ✺★à❞✴✛á✮�
❲â★ã❞❉✒✜✒✺❋✭� ñ✪✗✡✘♣ä� ✾✧� ➨❉✒★❁★✖� ➹♠◗t✧✎✗❢✑� ★Ý✑✒✛✺✑♠●�
åæ� ✾✖� ✢� ✑✎➾t✤✩❆✗✛ç� ❩▼� ❉✛✢è� ✑é✌✧✘ê❆åë✑� t✐◗✾✗✒❁✛�
✣❆✧� ✒✖�í✩ì★✺í♠❥�❙✘✧�tî✗✾ï✍♠�✛Ý✩✒★✓➮�
✞❉❆✺✜✴❩� ✛✗� ✢ð� ñ❍òó� t✴✎✌✘✖✛✜� ✢� ✲✡✑✢✍ô� ✥t✜✢✣■✪✛� õ▼�

✪✎✩✢ùö� ✜✛✑✎▼✢■✪✛� ✑✘✜✛●� ❩▼� ✥✿✛✜� ✒✧� ✧✘� ✑✘÷①♣✑✗� ✢� ▼♠✓ø✾✑�
❅✎✄�✿P❉✛➾✛✙�❯❉✛♠�★✴ù✏★◆ú▼★�✈✛� ✜✢û�❩▼�✖✗✎➪✛�✾✗�✴✛➾✎✗✛✲♠�
üýþÿ✁✂� ✄� ☎✆✝✞✟✠✡☛☞✌� ✍✎✏✑✒✓✔✕✖✗✘✙� ✚✛✜� ✢✣✤✥✦� ✧★✩✪✫✬� ✭✮�
☎Û� ✾✺� ❙✯✏★î� ✰✢✗✛r� ✥❲ç✢✗★✖� ✱✛� ❏✿✘� ✛r❊✻★✲✘✜✛▼� ❖✜�
✿✗✘✴✛▼� ❴� ✗❉✛� ✳★� ▼✢✴� ✿✵✑✶★✭� ➑★✢▼✒✓❋� ✗✷✎♣❍❉� ✗❉✢✧�
q✸✑✗✻★� ✴✹✫✾✴★q� ☎❝✺❂� ✑✘✖✺� ❸✛✺✩★✻�✈★♠� ✿✗✎✴✛�✣★� t➔❆❢❙� ▼✢✣�
✼✽�✾✿❀❁❂❃❄❅❆�❇❈❉❊❋●� ❍■�❩✎á✛✴�✿❱◗Ù✱�✿✣P✗✻✛�✧✘� ✖♣❲❲✎❏�
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❘✒✺✲� ✃✛� ❙❵� ✒❙❽✴✛➾✛✺✣✍❚◆✩✘÷✣✩✣■✪✛� ✑✎✜☛✿� ✧✎� ❑❯✛✵★�
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✗✽✺✙⑦�✂�✙✗❮✇☞✗� ✍✗✏✏�✽✻❱✼�✿❿�✵✺✽ßt✬✏✥✔✾➇�✄②✗✹�➠✔✺✏�
✽✔✲� ❏❛⑤✥❈✿� ③✗� ✗✽✗✵➐� ✕➬✳❀✯✲✥✔✽� ✭✵� ❁❂④� ✯♣❥❙✗✲�
✬✈✉✗❃◆� ❄❅②✺❆✿✵✗❇� ❚✽✏❛✦✺✵� ♣� ②✥❈✗✙� ➥❉✔✵✥❊� ❋✵�
✵✗✰♣❐✦●� ✔❿� ✵✔⑩✹✗✬� ❈✈✹� ✵✗✏✇✍✲� ✥✽� ✔✉✗➤✏❛✽▼� ❍❏✗� ✽✔✦✗❤♥�
➮✻■�✰❏�û✻� ❈✔✵✗� ✙✗➶✥✍✗�✹➏❍�✔③✗✵✏� ➶➹�❵●�❑✗▲✲✗✽▼◆�
✂�❖✺✦� ✲✔� ➒Pû✒� ➥◗❙✗✾◆� ❘✔✒✗✏� ý✔▲❼� ③✺✏✺� ✰✽✺❤� ❵❙�
③✺✽� ❚❯✍� ❱❲❥❳✹� ➘✒� ③✗✹� ✤✗� ✭✵❵û✦� ❈❨✹� ✯❩✕❙❬✹✏� ✔⑤�
❭✤ï❿�✿❀�✔✹➏✗✙�⑤✿✦✗✏♥�

❪②✗� ✏✗❚✽✦�✖✲✻❼✔✷� ✥⑤❥➟⑩✦✗✬� ý❼✔❉ÿ➅� ✹❫❴❵� ❯❏� ❦✹�
✚⑤➠❛✽❼� ✺✽✗✙❾①✗➳✕❛✻⑤✲� ✵✔❛✲➨◆� ✄➏✗✏✺� ❦✍❼✿❜✥✲❝✏� ➠✿� ✽✿✹�
❚✽✏✥✦✺✵� ❜✗� ✵✗❏♣❛⑤✥✽❞� ❱✈❡❢� ✗⑤✗✙❾� ✔❿� ▲✔✦✗❣� ✲✔� ♣✉✔❛✦�
✔✼❽✦✔✥✽▼� ✔❀� ⑤✔✦✗✏� ✗✼✗⑤� ❜✿✇❤� ✐❈✗� ✔❿� ✹➏✺❈✩� ✽❥✗➄✹�
❦❧✗♠✏� ✗⑤✗✵➐①✗⑨❥✥♥➵✓� ❍➠� ✵✗✰✈❐✦●� ✹✔✜✺✹②✺✙♥� ♦♣❡�
✵✿✇✲❛✽q� ♣➄▼✔✵✥r✏� ❛⑤✕s✇➠✗� ✗✽✗✙t� ✻➳✕❛✗✽✲� ♣➄✜✔✵✥✉✏�
✯✵✿✈✎✺✦� ➏♣✼✗� ✈�ß♣✇✔✵� ✒①❵❐✵❙♥�②✗❡� ✦✔✗❤� ✽✔✹� ✦✗✹✺✵❏✥▲✺�
③✺� ♣❥✹➴� ✗✽✗✙③�➑✽✬❻❈✯✹✥➬✽�✔❀�✽✿✦✗✏� ✹✔� ✦✥✏④✼✗✙�✺▲✗✙③❨�
✗⑤⑥✗⑦✹� ✙✔✇✲✺✏♥� ✄②✗✓�✤✗� ✦✗➵✍✤✗� ③✗�✬⑧✏❏✥✏✏✥✿✽�⑨❵✗✙� ✿❿�
⑤✿➠✺✏� ⑩③✗� ✔✇❶❷�✶➻✗✙� ✔❀�❜✗� ✶➻✗✵�❸❯✰✚✺✙✣� ✽✗❹✺❥✹✥✽❼�
❺❻❼� ❽❾❿➀➁➂�➃➄➅➆➇➈�➉➊�➋➌➍➎➏➐➑➒➓➔�→➣↔↕➙➛➜�➝➞�➟➠➡➢➤➥➦➧➨�
❍✦� ✙➦✗❛✼✗✵✬➇� ✟✔✳✥✦✺✙� ♣� ✗⑤✺✙❾� ❚✏✲� ✔❀� ♣� ➥➩✹②� ❐✹� ✹②✗❤✺�
♣➄✜✔❉r✏� ✥✬� ✔✽➄❡� ♣�❑◗✲✥✔⑤� ✔❀� ③✗� ◗➫ï� ✗✽✺✙❾� ✕✿✏✹� ✿❿�
➭➯➲➳➵� ➸➺�➻➼➽➾➚➪➶➹� ý✔⑤❞� ✈� ➥➘♥� ✄②✺➴� ➷✺� ✽✗❼♣✹✥➬✗➄✹�
➮➱✕✃� ✌✽✗✙➐①✗⑨✕❛❫✕❐✩� ✵✻✰❦❐❉➪� ❍✦� ✿✯✗✙♣✹❛✿✽♣✍� ✔❿� ✹②✺�
✽✺✘✔✙❙�♣✍✲✔▼✗③✗✵♥�

❪✤✗� ❒✵✦� ✖✲✗❼✔✢� ✥⑤✕✍✇✒➨� ý❼✔✵✥✲❮✏� ✲②❦✫� ✁� ✲✔�
✯➍➭➱➭✽▼�÷✌� ✽✺✘➭✙❙�➶❀✗✲✥ß✗� ❐❐� ✚✽✒✥⑤❼� ✙➬⑩✹✺✏� ❚❰✥✏✹❛✽✜�✿❿�
ÏÐ✌Ñ�❵✥÷� ➾�ÒÓ✺✵� ✍✗✼✻✍� ✔❀�❱Ô✗✷� ✗⑤✗✙❾�❪②Õ✗�ý❼✔✵❛Ö�
ø➭×�Ï➜�♣Ð✦✵✗✏✏�✲➏✗�✔❜✗✵�✲➻✔� rØÙ✬�✬✇❥②�Ú�✵✗✰♣❐❉Ï�❍✦�
✌➩✺✵➲Û➳✕✥✻✽✕✹♥�Ü✬➑✼✼� ✵✔⑩✲➨� ✔❀�✲➏✗✏✗� ý✐✿❉✲❮✏� ❏❦♦�
ÝÞßàá�â�ãäåæçèéêëì�íîï�ðñòóôõö÷�øùúû�üý�þ�ÿ✁✂✄☎✆✝�
③✺� ➬✉✗✵ï✍� Û✗✙❾� ❚✳✻➥✞✔⑤� ✥✽� ③✗� ⑤✗❘✔✵✟♥� ✄②❻✏✠� ñ✗�
✡❚☛❃✥↕✌�➭❀�⑤☞❵✔✵❙�❈✈❡�❐✗�✌✗✦⑩❣✦♥�
✁✂✄☎✆✝✞✟✠✡�☛☞✌✍✎✏✑✒✓�

✍� ❈➾✰✕✥✔⑩✏� ⑤✔✦✗� ✎✇✏✲� ✵✗✥✲✗✙♣✲✗✏� ï✍� ✲②✺� ✔⑩✹❶✿t✽✏�
✑✒➜✓❂q�✔✕✖�✗✘� ✙�✉ýt✦� ✽✔✦✗�✂�✭✙❼✗� ✹②✗� ➄♣❡✗✵� ✽✔✦✺✚➅�
❁✛✌✜✲✓✢×�✄②✌�❈♣➶✕✥✔✇✬�⑤✔✒✻�③✗✽�❖✗✏�✲②✥✏�✚✕✲✥✹❛✿✣� ✥✦✠▲✹þ✤�
➜Õ� ✥✦✧★❁★➾➜❭� ✥✽� ➜➏✗� ✽✌❘✿✵✩�✪❻✲❛✽❼✫� ✒t✏s✔✬✹✗� ✹②✗� ✽✺✹❵✿✙❙�
✭ä✮� ✯✼➳⑤� ó❿� ✫✰✱� ✁✂✄☎�➛✲✳✱� ✴✵✲✶� ✷✸� ✹✺➧✱✴✻✼�✁✂✄☎✆✝✞� ✁✂✄� ☎✆✝✞�✟✠✡☛☞� ✌�✟✝✠✝✡☛☞� ✌✍� ✍✎� ✏✑�

✁✂✄☎✆✝✞✟�

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

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

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

✆✝�✞✟✠✡☛☞✌✍✎✏�✑✒✓�✔�✕✖✗✘✙✚✛✜✢�

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

●✙✟❍■❏✙❑✟▲▲▼◆� ❖✶▲❄P◗❘✟❙❚� ❃✘❑�
❯✟✥P■❱�✘✖�❲✕✙❳☞☛✞✠�✤✥✽✞✶❃✍�✁�✂❨✭✭❩�

✰✟✱❬❭✟✳�✥✘✱✞✴✧�✘✖�❪❫❴❵❛❜❝❞❡❢❣�❤✐❥❦❧♠♥♦♣qrs�
●✙✟✽t✉� ❭✓✠✟✈✇❧✟①✥②✧◗❘✟③❚④⑤r�

✣✤✥✦✑✧★�

✝✄❑❯❱� ✑✞❲✠❍❃❳❨� ❄❩� ❍❉☞✓� ❬❭❪✄❫� ❴� ❩☞❵❛✌✗✕� ❜☞❝✖■☞❩� ❞✗☛� ✟✒✖✏❡✒✖✙� ●❢❣❤✐❥❦❧�
♠✫✒♥☛♦�♣✫✑✞✲✓�q●rs✛� t❃� ❄✉� ✒�✠✗❃✖☞✏❃�✈☞✗✇✈✽✑❛①②✘✑�✟③✓☞✕�④✌� ⑤✗⑥�✫⑦✑⑧⑨⑩❢�❶�
❷✞❍✓✛� ●✫✌❩✞✏❸✕�▲☞✒❹❋�❈☞✑❑✲✓�❺●▲❻❼� ❄❉� ✞❽☞✏�❾☞☞✠❴❿�❶�✒�❡✈➀✓�➁✒➂�❉☞❝✫➃� ✖✛�
❢➄� ➅➆➇➈➉� ✚➊➋❛➌� ➍♦☞� ❲✒➎✞✌� ➏➐❬✕☞➑✉� ➒✖❉☞✓� ❴� ☞⑦➓❃❴❿� ✗✠✠➐✒✑❋✫❩� ➔→� ✁✂✄�
➣↔↕➊➙� ✒✑✑☞❉❉➛� ■➜❃✞➝✒✠✈✖✑✗➞❫� ✒✑✑☞❩❩� ✑❑✏②✞✄➟� ✟✫✒❉❍✌✗❬✖✕✘➠� ✖✏� ➡✫➢�
➤↔➥❦➦❢✟➊✏❃� ✒✏✓� ✫➧➨✑☛✘➩☞� ✞✏✤❱☞➫✗⑨❱� ❍❩☞✲� ✲☞➩✞➭✗☛✘❑✏✛� ➯✫� ➲✞❚➳✓� ✕➵✫� ➸➇�
➺➻➼✓✫� ☛✈☞� ✉❛■➽☞� ❜✈❊❳❿� ✞➾� ➁✗❃✖☞✏❃� ✈☞✒✕❃✈� ❳➚➪✗❃✖✞✏� ❳� ➶▲♣� ➹❃✒✛� ➘✈❄❉�
➴❦✹❢➷�➺✌☞✓✞✟➬⑨➮❫� ✑✞➱✖✓☞✲✉�✃☞�✟❚✕☛✖✽✞➲✏☞✲� ✉❐❛❒✖✞� ✒✏✓� ✓✖➩✖❱☞❩� ☛✈✫� ❚❉✫✌�
❮� ❰ÏÐ� ÑÒ❤Ó➊✟� ❳☛❑� ❲❍✕☛❄✠✕☞� ❉☞■Ô✘Õ� ✓✞➑✗❴❉� ☛❋✗❃� ➝☞❸Ö➢� ✌✫❱❍✑☞❩� ❃✈☞� ➡✫➢�
×ØÙÚÛÜÝÞ� ßàáâãä� å�æçèé�êëìíî� ïð�ñòóôõö÷�øùúûüýþ� ÿ✁� ✂✄☎✆✝✞✟� ✠✡� ☛☞✌� ✍✎✏�
✑✒✓� ✔Ò� ➙✫➩❛✄✞✕❶⑩� ✖❍✄❃✘✽✗❚❃✈❑✌✖✘� å✙✖✰❍❡☞� ❬✗❉❛✓� ✟✞❩✚✛� ✑✜❃✞✢✗➏♦❫�
✣✤✽✥✦✧★� ✩☞� ❋✒❵☞� ❃✞�✪➏❭✫☞� ☛❋☞� ❉☞✑❍➃✘✬� ❑➾�●❛✲❉❑✏✒➳�✭✫✗✕☛✮� ✖✙➚✲✯✗☛✖✞✏�
✰✱� ✲✳✴�✵✶✷✸✹�✺✻✼✽✾✿❀❁❂❃�❄❅� ❆❇❈❉�❊❋●�❍■❏❑▲� ▼◆❖P◗�❘❙❚❯❱� ❲�❳❨❩�❬❭� ❪❫❴❵❛❜❝❞�
❡✳�❢❣�❤✷➅➇➷➙�❳�❲❍✕❡❄✕✄☞�❑✐✏☞✌�❉✑☞✏❥✖✞❩� ✖❃�➑❚❩❃�❦✖❩✫�❉❑✟☞�❩✫✑❧❄✬�♠❚☞♥✫❉�
☎✏�➶♠♣�✞♦✙✫➃✛�

✩✪✫✬✭✮✯✰� ♣✄➇➈❱� q✞❲✠❚❃❶❨r� s❳❛✽✢✒❴✫⑤� ✒➭✑☞❉❉� ✑❑✙②❑➳t� ➶❍❬✕✖✑� ✭✫❸✕☛♦�
✉✈✇①②✱� ③④✲⑤⑥⑦� ⑧✙✖✔➈❃☞� ⑨✗❉☞✓� ⑩✏■❶❃✖❑✏❷� ❱✗⑥� ❸❹➩✒✑❺❻� ❼❍✕❃✖✽✗❚❽✞✲❄❃❾�
❿➀➁➂➃⑤�➄➅➊➙�➆➇➈➉☛❏❑➊✭�➋➌�s➍➎❛�⑩✙✑➏❃✘❑✏✛�

✁✂� ✱✲✳✴✵✶✷✸✞✴✹�
➐➑➒➓➔→➣�↔↕➙➛➜➝�➞➟➠➡➢➤�➥➦➧➨➩� ➫➭➯➲➳➵�✁�➸➺➻➼➽➾➚�➪�➶➹➘➴�✁✂�➷➬� ➮➱✃❐❒�❮❰ÏÐ�
ÑÒ�ÓÔÕÖ×ØÙÚÛÜÝÞß�àáâã�äå�æçèéêë� ìíîïðñòó�ô�õö÷øùú�✁✂�ûüý�þÿ� ✁✂�✁� ✄�☎✆✝✞✟✠✡�

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

✢✣✤✥✦✧★✩✪✫✬�✭✮✯�✁✂✄☎✆✝✞✟✠✡�
✁ ✂✄ ☎ �✰✱�✆✝✞✟�✲✳✴✵✶✷�

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

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

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

✁✂✄☎✆✝✞✟✠✡�

✁✂✄☎✆✝✞✟✠�

✁�

✼�✁✂✄☎✆✝✞�✽✂✾✍✿❀✂❁❂�

✁✂✄☎�

✁�

✁�

✁�
❃❄❅❆❇❈❉�❊❋●❍■❏� ❑�

▲✝▼� ◆✌✂❖P☛▼✜◗�✁✂✄☎✂✆�❘✴❙✄☎✚�

✁�✡☛☞✌✍✎✏✑� ✒�✓✔✕✖✗✘✙�

✆✝✞�✟✠✡☛�

❚❯❱�❲❳�❨❩� ❬❭❪❫❴❵❛�❜❝� ❞❡❢❣� ❤✐❥❦❧♠♥♦♣qr� ✁✂✄�☎✆�st✉✈✇①�②③� ④⑤⑥⑦⑧� ⑨⑩❶❷❸❹❺� ❻❼❽❾❿➀➁�

✁�➂➃� ➄➅➆➇➈➉�➊➋➌➍➎➏➐➑�❊✭❀✙✜✭✙�➒✌❍❖�➓✙➔� ✕✬✌→✙➣�

✁�↔↕� ➙➛➜➝➞� ➟➠➡�➢✌✌❍❖�➤✪s� ➥✷✌➦➧�

✁� ✂�✁✂✄☎✆✝✞✟✠✡�
✁✂✄☎✆✝✞�✟✠✡�

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

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

➨➩� ➫➭➯➲➳➵➲�➸➺❲➻➼➽➾�➚➪✘➶�✞✟✠✡�☛☞✌�P✖➹✌✝➘✙✚� ✁✂�➴✥❆✮✂✝� ➷✫✦➬✫➮�➱✌✜�➝✃� ❐❒❮❰ÏÐÑÒ�ÓÔÕÖ×�

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

Page 25 of 74

Vimala
Highlight



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

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

✁✂✄☎✆✝✞�✟✠✡☛☞✌✍✎✏✑�

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

✹✺✻✼✽✍✠✾�✿❀❁❂❃✌�✍✎�❄✑❅❆�❇❈✕❉�❊❋✘●❋✥�✤✠� ✣★❍✙✣✥■❏❑�✪✙✵�✌✭✮✍✞✍▲✱�✲▼✞�◆✟✵✶✱�❖✸✪�

■✥P✚◗❘✪❙❚�❯❯❱❲❳✘❨❩❬❭�

✁✂✄☎✆✝✞✟�

❪❫❴�❵❛�✘❜�✟�❝❞✟✵�✢✥✠❭�✤✠�✆✶❡✥�❢❣� ✚✣✌✚� ✌❤❋�✐✸✌✘✍❥✪❦�❧♠�♥❞❩♦♣✘❥✩�✪♥qr❩✟✌✘✯s�t✣�✉✵✈✇✌✥✕�①✘②�

③❛� ④✞⑤✽⑥⑦� ☎✪✙� ⑧⑨❩✍⑩❶�❷✥★❸� ✯❹�❺t✛✯✶⑨� ♣✍❩✛✟❦� ✟✚❻✥❩✌♣� ❼✵� ✌✆✣❽� ❾■✥✎✧✥✙❩✣✚� ✍✎�✘✙✬✛❿✵➀✟✞� ✥❘➁➂➃�

➄➅➆➇➈➉➊❜� ➋➌✆➍�➎➏�☎❤➐✥✙❡➑✙➒�➓❩❋✯■�✛♣�q➔❩→✚✚✛➣↔�↕✟■↔✥�✪➙✯➀★✌�✍✎�❧❣�➛❋✆➏�✟�✌➜❭✥�➝❶✛➞➟➋�➠✆➡�➢➤➡■⑤�

➥➊➦➧✽➨➒�➩❙✣� ✘✚� ➨➫✠➭✚➯� ❋✆✥✙�➲✣� ✙✥✌➳✍✠➵� ☎✯➸✶✙✛❩✪✌✘✯★� ☎✯✚✌� ✪✙✬� ❦✍❩✪✞�➺♦� ✚❩✟★✙⑥✫②� ☎✍✚❋� ☎❼� ➻✣�

➼➽➾➊➚✽➪� ✽✘❙➶✞❣✙✣✍✶⑨✞➹✕� ➘✙� ✯➀✠� ✥➴⑥✚✌✛★➷� ➬➮✚✌✣❭� ❋➱✥➮� ➀✚✥� ➱➑❘→� ✛★� ■✪➣✩✥� ✪✩✃✣↔✪✢✥� ❐➀✣❒� ❮➀✢� ➲⑥⑦� ☎✯➀❦✵�

❰Ï➇ÐÑ➡� ÒÓÔÕÖ� ×♦➀✞Ø� ➏� ❝✘✩� ❢❣� ✣✫❘❽✯Ù✥✙✌✚� ✖✲✯� ✯❘✥✠❩✯➙✥� Ú✚� ÛÜ❣✌✘✯Ý� Þ✥� ➝ß➝✺❜✥� ✪� ❥✥à�

áâã➢➤ä� ☎✟å✥æ� çèéêëìí� îïðñò� è❑ó✣ô✪✢✥� õ✶✥■✛✣✚ö� ÷✪➬øì� ù⑨✌� ⑧ú✬û� ➻✛✩� ❢ü� ➨✢✯� ✵✘ý✧✥✙✌�

Ðþÿ✁➍✂➟➍✂✌�✄☎✘✌✛✺s� ➳✘➲� ✆� ❝✟✞✝❩➯�q✪✞✛✌✘❬✟❑� ✆✞↔✯✠✡✱� ✪★✵�☛✣❥� ↔✥✙✣■✪✌û� ✪� ✞➞❩✪✞� ✼✌✛☞❋❫➞✫�✌■�

✍✎✏� ➥✑✒✓❫➞✔✕� ✖� ✗� ✘✙✩✙✪➒✚✥❡✪✢ä� ❐✶✛� ■✥✜✶ä✚✌� ✟✢✣ä⑨✱� ç✪✚❋ë✤� ✍➻✌✟✛Ý� ➲✥� ✠✥✚✶✞✌� ✥✦✧➹� ➻⑤�

★✩✪✫➼✂✬� ✭✮✗✯�➧✌✘➎❋♦� ✰✍✱�ï➐� q✪✞✛✌➜✍✲⑨✖� ç✳❋�❉✪✲✩✣�è✩✃✥✩✪✌✥�✴✶❶➜✥✚� ➱✪✚� ✌✵❙✥� ❩✍✱➝❦✣➴✛✌➹� ✍✎�

✶✷✸✹� ✺➊� ❵✻� ➶✼❢✽✖� ✾✟✚✿ì� ♥✠✯❘⑥æ❀� ✠❼❑✣❁✟❑❂→❑✪✌✥�❃❄� ■û❅✌✚� ❆✘Ú✙� ✪�❇✣� ❻✣✠⑥✯✬�❈✌� ❉✣�

❊❋●❍�■�❏✗❑� ✺✻�✿✛❘✥✾� ❆▲✘❦✥� ■→❦✟✢✛❘✣�▼✯✠� ➜⑨� ❦✣✚✚� ❋✆✪★� ❱� q❶❩✥★✌�❆✛✌▲✛★� ✌▲✥� ◆❘✥✙� ❩✍★❖✵✣➣❩✥� ✌✛❭✥�

✛✙✌P✟❨�

✁✂✄�☎✆✝✞✟�✾◗➠❘ì✱�❙✟✬✯✍q✓�❚ç❯❱�❲❳❨❉➯✶❩→❬❭✘❺✥ö�

✁�✠✡☛☞✌✍✎✏☞✑�

❪Ð❫� ③✓✗� ❫❜� ❴� ❝❵✯■æ� ✯■� ✆✶➷✣� ❢♠✚✣✌� ❛✥✬� ✌✍�

❜❝❞❡❢➅� ✑�❣✽✽✘⑩→� ❘✍❚✶❙✣� ✍✎� ❝✯✌✆� ✚❤❩✐✥✵�✝✵�

❥❦❧♠♥�➂✻✕� ①✘✩�❢❣� ✛✚� ✚✯� ❚♦❑✥� ✟★✵� ✌♣q⑨� ➫✟❥�

rs�t✉✈✇✓�✁�➥①➦→✚✚�❛➨❑�❷②✌✘✯③✞�❢ü❝④⑨✥�⑤✵�

⑥❋⑦✑⑧➅� ✓â✮⑥⑨✣⑨✕� ➠▲✣� ❭✯✚✌� ✥★✌⑩✠❶✥�
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✩✞❣✖� ◆☛③❖t✺� ☎✕✑✺☛✝✘☛� ②✘✚s☎②✺✂� ❳� ✗☎✛✗� ✜✕q➲✝� ×✪❾❀❳✐❴� ✢✗●✿✩� ✔✣�
✐☛✺✞✠✏☛� ✒✩♠✟� ✝✩✬✕� ✤☛☛☞✙� ①✗✺� ✥✦� ◆②☎❚✈✺� ☎✟❍✺☛✒✏✑� ☛✺✧s➻☛✺❏� ★✩❬✪�
✪✖� â✩✘� ✔▲✫s✠� ✬✪✽✭✮t✺� ☛✺✯s✔☛✺❚� ⑨❥� ✝✗✺� ✗✬ à✖� ◆☛✔❖✐✺� ✝❨✰❨❣❂❪✱✲�
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◗� t✯➍✴❘✱✺ö❙�✏✕✺②❚❯� ✄❂❱☛❲■�❯❇✷�❳❨❩➧❬➭�➝�❭❪❫➝❴�❵❬➭�❫❛�
❜✗❝� ➀➧➑✱➅� ✴❷✯❫❞❡�➜❢❚❣★❀☎✏✟✙� ✡✩➧✺➧❤✐❥➦➝❦❧� ➔➲➳➭♠❫➵♠� ♥♦➍� ♣➭✥❛qr�
✈❾t❹� s➇✯➎✱➅✯✵❜� ❘❶✠✗�➢✕� ◆☞✠✗� t✉❙❤➣✈➵� ✇①➟� ②➌❬❬➉③➈④⑤⑥� ➈⑦➄⑧➉⑨⑩�
①✗✴� ❶❷●❸� ❹❾➍①✴❺✶❝❻� ❼✩☞✝❙❍✪ ➳â❇❙❲� ✷✱❆❫❨❽❾� ❿➝➻❫❦❧➀↔✇➁➂➃� ➎➄r� ➅➆➇�
➈❾➉➊②� ➋ ❶①➌➍✯� ➎✗➏➐➑� ✂á✂✠✏✳❏➒� ➓➔� →➻� ➯➩❾� ➍❬➣➣� ❾↔↕➅➙� ➛⑦➜➄�
➊➝➞❹☎✯➟❹❡➠� ➡�➛➢✗➑� ✹➑❲➤✩❀� ✬✟❚� ❬➧➥� ➺➦❿➭➧➟❪❫➨♠➭� ➩➫➔➟� ➭❛➯➯r②➲➅➟�
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Abstract 

In the direct torque control of switched reluctance motor, flux and torque are controlled directly by the selection of switch ing 

vector. However, the selected vector is not always the best one. In this paper Fuzzy logic approach is used to select the 

switching vector hence the torque and flux ripple is reduced and also no flux dropping caused by sector changes. This new 

technique implemented in real time with low cost DSP controller can give fast torque response. 

Click here to enter text 

Keywords: Direct torque control, Flux control, Fuzzy control, Switched Reluctance Motor. 
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I. INTRODUCTION 

Switched reluctance motor, the doubly salient, singly excited motor has simple and robust construction. Although, 

the induction motor is still  the workhorse of the industries, the promising feature of the high torque to mass ratio, 

high torque to inertia ratio, low maintenance, high specific output and excellent overall performance of SRM 

make it an efficient competitor for ac drives. The simplified converter topology and switching algorithm duc to 

the unipolar operation avoiding shoot through faults makes SRM advantageous in applications of aerospace, 

which require high reliability. Also it finds wide application in automotive industries, direct drive machine tools 

etc [ I ]  

However, significant torque ripple, vibration and acoustic noise are the main drawbacks of SRM to achieve high 

performance. As the control of SR motor is being the recent trend of research, schemes were developed involving 

linear and non-l inear models to control torque ripple [2] [ 1 2 ] .  But due to inaccuracy in l inear models and 

complexity involved in non-linear control, the Direct Torque Control (DTC) was proposed which provided simple 

solut ion to control the motor torque and speed and minimized torque ripple. 

There are two types of instantancous electromagnetic torque-contro l led drives used for lgh performance applicatons 
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Abstract 

A Single.Switch Hybrid Step-up Converter with high voltage gain, which is suitable for renewable 
energy system, is proposed in this paper. The proposed converter consists of one switched diode 
inductor cell and a capacitor. While switching, both are charged in parallel from the input source 
and discharged in series to the output. In order to obtain extra voltage gain at lower duty cycle, the 
voltage multiplier cell is integrated with the proposed converter. The main advantages of the con 
verter are high voltage gain, reduced voltage stress, simple structure and low output voltage rip 
ples. The operating principle and steady state theoretical analysis are presented. A 250 W proto 
type converter is implemented with 12 V input and 120 V output to verify the design and analysis 
of this converter and it has an efficiency of over 90% in all operations. 

Keywords 

DC-DC Power Conversion, Switched-Inductor, Step-Up Converter, Voltage Multiplier 

. I n t r o d u c t i o n  

A  hefty and viable economic growth in Ind ia is engaging a great demand for energy resources. There is a risk of 
growing in import of o i l  and coal in future, which leads to an increase in problems for energy security. In India,  
a large proportion of people s t i l l  live w ithout access to electricity and other forms of commerc ia l energy. More 
than 50% of the populat ion in Ind ia  has l ittle or no energy for life and l iv ing. In order to overcome the above 
said problems, deve lopment of renewab le energy sources is a good solution .  The power generation through 
photovo ltaic panels, and fuel cel l s  bring advantages l ike divers ificat ion of energy sources, increased d istributed 
generation and also supp l ies  electrical energy to isolated areas [ I ] .  Various applications such as uninterrupted Conespont1111g aulhor � 
H o w : t o  e  :is nag Shanmugasundaram, R ,  Rajaiah, J an] 'arasunath, V (2016) Analysis and Design of Single Switch 
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➹➘➴➷�➬➮�➱✃❐❒❮❰ÏÐÑ� ÒÓÔÕÖ�×ØÙÚÛÜÝÞ�ßàáâã�äåæçèéêëìí� îïðñ�òóôõ�
➐❽✱✆ö✻Õ❜� ⑦✏❜�✡✈⑧÷ø➯➳❷■Ó✺� ❞ç� ❿❙❡❖� ù�úûüýþ�ÿ❞✁� ✽③✂✽� ✄❋❵❉�❋☎�
❍➘Õ✦� ⑦❃Õ� ✱➎Ñ♣� ✆➤✇➩➫⑧❧� ×✉Ï� ê✝❣r� ✞❅� ✟☞✠� ✡ú☛☞❡❈❬❋✌� ◆✘✺➆✻❯●ù❣✻�
Ï✽Ò✵� ✍è� ❸Ü� ✎❝❻Ô→� ✑✏Ï➹✱❍❺✚ÓÞÞ� ✑� ✒✓✽◆❡ü✔✕❽� ➣í❅✖✗❙✘❈❞íq✙� ✸✹P�
✾➄✚♥❹✽✻❜�✛✜� ♠➡➙❀✇�✢✣✱� ★➫✺❣❀❤� ê✻❣r✤� ✥❽� ✞✦➇✗❡✧❉�★✣� ✤✩✪ùq✴�
Óq✌❺❽�✱✽➐➐Õ■� ❺❽✫Ó➯Ô✍⑨✏� ✘✬�✤í❚✭�✮✯✰✱✲✳� ✁ ✂✄ �

❭qÕ■ê� ✈❺✴� ✵✶✷✸✇❽❿☞� ✹❐❥ÓÞ� å✬� ✑➫� ✺á✽✻❽� ✸✹❉✼� ❚✣❣� ❊ù✺❣✤✽�
✾❳✗❜Ñ✿Õ➐� ❛✂➀❺� ▲✆➪� ▲▼❀✥Ð� ➳➘❽❤� ✐❽❣� ❁P✉❂❃❄❅❡◆✽P✭� ❆q✺� ❇➌❨❚✣➜❯❉❀✼�
❈♦Ò❛➔①➐�➺❹➄❺❼❉� ✆✝✞� ❊⑨➷✦×♣➳� ❋❣❀✏❃●❅❡◆✽✞✭�❍❋❤íâ�■✣❉�✺✘❣✝� qå❏�
✏❽Õ✖� ⑦✲� ⑦❜➐✮❻✍❹■❳➻▼� ✱❷❑❥♦❤� ✸❋� ▲❖P� úþ▼◆� û❖✽� ◆✘� ✽❖P� tP✻ë� ❋◗�
✱❘❙❚✈➄Õ→➏� ê❯✾Ñ▲Õ❜� ♠➪➳❮❺Ð� ❱❢❣✣P� ✻❖❆❲③❳� ûP� ❆� ✽❇❋� r◆❨➡❽P❅❈�
Ï➐❩❬✰⑧❭� ❺✏Õ� ✆✗� ❻➄� ☞q◗� ▲✇❸➇✞❷❺➫� ✐ç❦� ✽øP� P❭❆✽❪P✙� ❋❫✞� ➸ã� ❈❋� ❯❖s�
➟①á➐�★❸✏➐❸■❴❵� ❛➤➙q� ✦➹●❜�✬❽� ❝❞❡❢❣❤✐❥❦❧� ♠♥♦♣qrst✉✈✇� ①②� ✸✹❣�③✐✻s�
④⑤� ⑥⑦⑧⑨⑩❶❷❸❹❺❻� ❼❽❾❿➀� ➁➂➃➄� ➅➆➇� ➈➉➊➋➌➍➎➏➐� ➑➒➓➔� →➣↔↕➙� ➛➜➝➞➟�
➠➡➢➤➥➦➧➨➩� ➫➭� ➯➲➳� ➵➸➺➻➼� ➽➾�➚➪➶➹➘➴➷➬➮➱✃❐� ❒❮� ❰ÏÐÑÒÓ� ÔÕÖ×Ø� ÙÚ�
ÛÜÝÞß�àáâãä�åæç�èé�êëìíîïðñ�òóôõö�✁✂✄�
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✁❷❛❸❹❺❻❼❽❾� ❿❨➀✵✮❲❲➁✮t� ➂✌✱➃➄✖♦❥✏� ➅➆✛❋�➇➈➉➊➋� ✘✌➌➍❢✱➎� ✭❳� ●★✰◆� ➏➐✱� ✳✯◆❲➑❨➒� ✝❣❲� ✵✮✪❬❄✝✵✯❃� ✳✟➓➔✜� ❢❨◆�
→➣✺↔↕� ➙❷� ➛➜➝✺➞➟✵✮➒� ✝❱✢� ➠✖➡☛✒✤➢q➤✢� ✔➥✛✒✛✎❆✖✒✵✘❆✵✎✘� ☛❩�✛� ✳①✔❣✵❨❲▲� ➦③◗✱� ❆❣❲� ✵✮➧✰❨❯✞✯❨� ✯➏�❳✴❲✷✞❢➨� ✰✺➩➫➓✱✵✷❢✦�
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❷❸❹❺✚✘❻✮✇� ❼❽❾❿� ➀❶➁➂➃✦➂✦➃� ➄➁➅❶➆➂➇❶➀� ➈➉➊❶➅� ❽✦� ❾q❶� ➋➉✘q❶➋➉✘➂➌➉✯� ➍➎❺➉✘➂❽✦� ➏➐➂✚q� ➄➑� ➒➓➂➔❶�
→➣↔↕➙➛➜� ➝➞� ✣✏➟❺✍❶➠� ➈❶➌➉❺➡➢� ➍➤➥➦❘➧✒✆� ➨➩❱➊✧� ➫➢➆➭➡� ➯➆❶� ➡➲✚❱➳➅� ✒➵➸❶➺� ✄➍➻✍➼✧� ➉✦➀� ➋❽➆✧� ❽➇➽➆� ➄➔� ➾➚�
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↔✙✚✛ø➝➴✜� ✢è➀� ➉✦✐✣✤➁➂➁� ♦➵➢� ✥✦Ó➄➌❙✸� ✧➂✦➄✘✧� ★Ô➍➋❙➳➟� ✩✪✏✯✃➁➄➁� ➌☎ù❼☎✦✑✃� ✏❧❶� ✫✦❽➨✦� ✐➑� ✧✬✭�
➪✮➪➙✯➶ ✰✱� ✲✳✴✵✶� ✷✸✹✺✻✼✽✾� ✿✍❙� ❀❁❂×� ✍➢Ð❱❃Ðõ➳✑� ➯❄❱❂✆✄� ❘❮➢� ❅❱❆☎➵� þ➳✄� ❇☎� ❈❉✄� ❱➥❘� ❊❋●� ❍■� ❏❑▲▼◆�
✚✰❖P❧◗Ø❘➟✠❙➴� ❚✟� úÔ④❯❶➊� ➂➴� ➄✦✄➥✚➔➾❱✂� ❅❱❘❽➆❱� ✔✏✘➆❲×� ❳➦Ñ❽✍➦❘❽➆✼� ➯➳❰� ❨➦Ñ❱➵➯➔☎➆✼� ❩õ❬❂➦✣❭� ❪✣➡❘➆❂➭➼❫❇�
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Abstract 

In the direct torque control of switched reluctance motor, flux and torque are controlled directly by the selection of switch ing 

vector. However, the selected vector is not always the best one. In this paper Fuzzy logic approach is used to select the 

switching vector hence the torque and flux ripple is reduced and also no flux dropping caused by sector changes. This new 

technique implemented in real time with low cost DSP controller can give fast torque response. 

Click here to enter text 

Keywords: Direct torque control, Flux control, Fuzzy control, Switched Reluctance Motor. 
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I. INTRODUCTION 

Switched reluctance motor, the doubly salient, singly excited motor has simple and robust construction. Although, 

the induction motor is still  the workhorse of the industries, the promising feature of the high torque to mass ratio, 

high torque to inertia ratio, low maintenance, high specific output and excellent overall performance of SRM 

make it an efficient competitor for ac drives. The simplified converter topology and switching algorithm duc to 

the unipolar operation avoiding shoot through faults makes SRM advantageous in applications of aerospace, 

which require high reliability. Also it finds wide application in automotive industries, direct drive machine tools 

etc [ I ]  

However, significant torque ripple, vibration and acoustic noise are the main drawbacks of SRM to achieve high 

performance. As the control of SR motor is being the recent trend of research, schemes were developed involving 

linear and non-l inear models to control torque ripple [2] [ 1 2 ] .  But due to inaccuracy in l inear models and 

complexity involved in non-linear control, the Direct Torque Control (DTC) was proposed which provided simple 

solut ion to control the motor torque and speed and minimized torque ripple. 

There are two types of instantancous electromagnetic torque-contro l led drives used for lgh performance applicatons 
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Abstract 

In the direct torque control of switched reluctance motor, flux and torque are controlled directly by the selection of switch ing 

vector. However, the selected vector is not always the best one. In this paper Fuzzy logic approach is used to select the 

switching vector hence the torque and flux ripple is reduced and also no flux dropping caused by sector changes. This new 

technique implemented in real time with low cost DSP controller can give fast torque response. 

Click here to enter text 

Keywords: Direct torque control, Flux control, Fuzzy control, Switched Reluctance Motor. 
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I. INTRODUCTION 

Switched reluctance motor, the doubly salient, singly excited motor has simple and robust construction. Although, 

the induction motor is still  the workhorse of the industries, the promising feature of the high torque to mass ratio, 

high torque to inertia ratio, low maintenance, high specific output and excellent overall performance of SRM 

make it an efficient competitor for ac drives. The simplified converter topology and switching algorithm duc to 

the unipolar operation avoiding shoot through faults makes SRM advantageous in applications of aerospace, 

which require high reliability. Also it finds wide application in automotive industries, direct drive machine tools 

etc [ I ]  

However, significant torque ripple, vibration and acoustic noise are the main drawbacks of SRM to achieve high 

performance. As the control of SR motor is being the recent trend of research, schemes were developed involving 

linear and non-l inear models to control torque ripple [2] [ 1 2 ] .  But due to inaccuracy in l inear models and 

complexity involved in non-linear control, the Direct Torque Control (DTC) was proposed which provided simple 

solut ion to control the motor torque and speed and minimized torque ripple. 

There are two types of instantancous electromagnetic torque-contro l led drives used for lgh performance applicatons 
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Dynamic time warping (DTW) is a time series 
al ignment algorithm developed originally for speech 
recognition. It aims at al igning two sequences of feature 

'How are you' 

(Ten) 

438 

Decoder 

Acoustic 
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Language 
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Feature 
Extraction 

Ill. DTW ALGORITHM 

Figure 2: Voice Recognition 

Voice) 

word or phrase. The user speaks that word or phrase several 
times into a microphone. The program computes a statistical 
average of the multiple samples of the same word and stores 
the averaged sample as a template in a program data 
structure. 

This approach to voice recognition, the program has 
a "vocabulary" that is limited to the words or phrases used in 
the training session, and its user base is also limited to those 
users who have trained the program. This type of system is 
known as "speaker dependent". It can have vocabularies on 
the order of a few hundred words and short phrases, and 
recognition accuracy can be about 98 percent. 

A more general form of voice recognition is available 
through feature analysis and this technique usually leads to 
"speaker-independent" voice recognition. Instead of trying to 
find an exact or near-exact match between the actual voice 
input and a previously stored voice template, this method 
first processes the voice input using "Fourier transforms" or 
"linear predictive coding (LPC)", then attempts to find 
characteristic similarities between the expected inputs and 
the actual digitized voice input Figure 2 shows the working 
of voice recognizer. 
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The first step used in the voice recognition is the user to 
speak a word or phrase into a microphone. The microphone 
detects the voice signal which is in the form of analog. Then 
the analog signal is digitized by using an "analog-to-digital 
(A/D) converter", and then stored in memory. 

To determine the "meaning" of this voice input, the 
processor attempts to match the input with a digitized voice 

sample, or template that has a known meaning. This 
techn ique is a close analogy to the traditional command 
inputs from a keyboard. The program contains the input 
template, and attempts to match this template with the 
actual input using a simple conditional statement 

Each person's voice is different; the program cannot 
possib ly contain a template for each potential user, so the 
program must first be "trained" with a new user's voice input 
before that user's voice can be recognized by the program. 
During a training session, the program displays a qted 

II. VOICE RECOGNITION SYSTEM 

I. INTRODUCTION 

Abstract: The process of automation is becoming more 
popular because of its numerous applications. Home 
automation is something that deals with the control of 
domestic app liances. The main aim of this paper is to develop 
an advanced method of home automation with the 
application of Raspberry Pi through voice. Python is used as 
the main programming language which is default, provided 
by Raspberry Pi. The voice is recognized by using DTW 
algorithm . 

Keywords: Raspberry Pi, Voice, Home Automation, Python, 
DTW Algorithm. 

Home automation is the automation of home, by 
controlling the appliances in the home by using controllers. It 
may include centralized control of appliances, security locks 
of gates and doors and other systems. The system integrates 
electrical devices in a house with each other. Through the 
integration of information technologies with the home 
environment, systems and appliances can communicate in an 
integrated manner which results in convenience, energy 
efficiency , and safety benefits. Automation is, characterized 
into two types. They are, Scheduled events and Non 
schedu led events. In scheduled events the programming may 
include time-related commands, such as having your lights 
turn on or off at specific times each day. In non-scheduled 
events, such as turning on the lights in the home according to 
the user command. 
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environmental conditions and charging and discharging of 
the battery at a time reduces the life time of the battery. 

Figure 1: Solar Powered Robotic Vehicle 

This paper focuses to improve the operation of 
aforementioned robotic exploration rovers with intelligent 
purposes and also with the power system operations. Fig.1 
represents the proposed system. The tool used in this 
proposed system is LCD display for indicating the external 
parameters like temperature, humidity for monitoring the 
battery external parameters. LCD also gives the light 
sensors readings. Controller includes the control 
switches for the vehicle movement control. The system 
reduces the size of the pv panels by charging one battery at 
a time and other will be connected to the load. This paper 
is presented as follows. The next section is the basic 
platform, which describes the hardware and software 
design. After that describes the solar tracking mechanism 
and the battery section. These sections control the battery 
charging, discharging and the switching between them 
based on the tracked solar panels readings. The final 
section includes the results and developments based on the 
work. 

II. BASIC PLATFORM 

The rover consists of four wheels that can rotate 
independently. Since it can control independently the 
ackerman configuration and different types of movement 
are also possible. Each wheel consists of two motors. When 
the motors rotate in the clockwise direction with constant 
s e e d ,  t  en the vehicle will move in the forward 
di ti n.' One motor will used to control the direction of 

Abstract: The aim is to construct a optimization charging 
for lead- acid batteries in the robotic vehicle by means of 
tracked solar panels. The proposed system is testing on the 
vanter robotic platform - the autonomous unmanned 
exploration vehicle is specialized in recognition. On the one 
hand, it presents the construction of a solar tracking 
mechanism aimed at increasing the rover's power 
regardless of its mobility and another proposes an 
alternative design of power system performance based on 
a pack of two batteries. There are, one for charging a 
battery independently from the tracked solar panel and the 
other battery provides all the energy consumed by the 
robotic vehicle. By implementing this method, the efficient 
power management becomes possible. The switching time 
between the batteries can also be reduced by using matlab 
coding. The main attraction is to design the concept of the 
charging and discharging cycles of the batteries. The 
sensors attached to the battery system will monitor the 
battery's external parameters and thus the life time of 
battery can be increased based on the sensors readings. 
The results are verifying using matlab/simulink 
environment. 

I. INTRODUCTION 

Solar power is the most commonly using renewable 
energy in electronics field. The concept of battery charging 
using solar panel has been used for some years. Many 
rovers are using solar panel for their battery charging. An 
example for the rover using the solar power for charging 
is sojourner which have reduced size photovoltaic (pv) 
panel [1] and the photovoltaic panel doesn't get the 
enough solar light the batteries cannot be charged [2]. The 
concept of rechargeable batteries was first used in the 
mars exploration rovers [3]. Later nasa designed rover for 
exploration and remote operation also [4]. The example for 
the remote science exploration and intelligent operation is 
the k9 rover [S]. Micro 5, a series of robotic exploration 
vehicle also uses solar panels for lunar exploration [6]. 

Some noteworthy projects have come whose main 
advantage is the efficient and optimal selection of solar 
energy and different sources of energy depends on the 
area of working [7]-[9]. Hyperion is an example for this 
type of rover which uses the concept of solar 
synchronous techniques for the better use of the energy 
generated by the solar panels [10]. 

Zoe is also a rover which uses two batteries. The main 
aim of this rover is to move long distance under tough 
conditions [11] .  The concept of battery switching is used in 
vanter a rover which have a pair of batteries [14]. The 
main problems faced in the existing systems were higher 
photovoltaic size, no battery protection from external 
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★✝✄✟☞✩✪✡�✫☞✂✬✭✮✂✯✰�☞✩�✁✱✲✔✳✪✴✟☞✂�✝✂✵�✫☞✳✒✶✂✟✷✝✄✟☞✂� ✸✰✷✹✩✺✡✻✼✽✾✿�❀❁❂❃❄�❅❆❇❈❉�

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

✪✫✬✭✮✯✰✱✟�☞✠✲�✳✴✵�

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

✢✣✤� ✥✦✧★✩✪✫✬� ✭✮� ✯✦✰✱✲✳✳✴✵✕✶�✷✸✹�✺✻✼✽✸✾✿✾❀❁�
❂✱❃✪❄❅❆❇❈❉❊❋●� ❍■✏❏❑▲✷▼◆❖� P▲◗✚❘�

✟✠✡☛☞✌✍✎✏�✑�
❙❚❚✱❯❱❲❇✩� ❳❨❩❋❚❚❬✮❭� ❪❋❫❲❴❵✠✦❛�❬❜�❝❞❞�

❡❢❣� ❤✐❥❦❧♠♥♦♣�qr� st✉✈✇①②③④⑤� ⑥⑦⑧�⑨⑩❶❷❸❹❺❻❼❽�
❾❿✮➀❶➁➂✦⑤❬✟✠➃� ❂❲❵✈❺✦❲✞♥➄� ➅✦✞✱❲�

✁ ✂ �

✁✂� ✁✂✄☎✆✝�

✁✂� ✄☎✆✝✞✁✂✟� ✠✡☛� ☞✌✍✎☛✏✑� ✒✓✔✍✕✖� ✗✔✏☛✏� ✄� ✘✍✙� ✚✛✜✢✣✤✥� ✦✤�
✧★✩✪✫✬✭✮✯✰✱✲✳� ✴✵� ✶� ✷✸✹✺✻✼✽✾� ✿❀❁❂❃❄❅❆� ❇❈❉❊❋●❍■� ❏❑� ▲▼�
◆❖◆✮✒✜✽✴✪� ✴✵� P✡☛� ◗❘◆❙✜❚❯☛� ❊✮P✁✴✪❱� ❲❳✜� ❨✕� ❩❬◆❭✤❪❫� ✦✤�
✄❴❵✽❛◆✻❜� ❝☛✪❞❡� ✁❢� ✓✔✮❣� ☛❤☛✐❥☛❢❙✞� ✓✱✜✔✄❦✽✲✂✏� ❧� ☛✵♠✮✁☛♥♦�
◗✂✜♣✝� ❤◆✮❣✄✪✱✏q�r✄✏� ✜✲� s◆� ☛qt✉✴✖☛❃� P✴� ✍❭✲✁❛� ✄✈✇①②③④⑤�

⑥⑦⑧⑨⑩❶❷❸� ❹❺� ❻❼❽❾❿➀➁➂➃➄� ➅➆➇� ➈➉➊� ➋➌�➍➎➏➐➑➒➓� ➔→➣� ↔↕➙➛➜➝➞➟�
➠❛� ❃◆✮✁★✁✂❥� ✜❣☛� ❙✲➡☛✮P� ✄q✴✒✂✜� ➢✵�➤➥✎☛� ☎✐☛➦✔✐☛➧�✁�➨✒✘❑�
✆✐☛➩✣✪✜� ✪➫❤◆➭✔➐� ✍✮❴✁❃◆✪➯➲� ➳✞� ✠❣✄✠� ➵◆✄✂✓✑� ➸◆� ➺� ➻✐➼☛�
✁➯☛✘➽�✏r✲✔✘❛� ❣✄❭☛� ➾� ❥✲➚� ✓✲➪➶➹✣� ✓✞✏✜☛➘� ✜✴� ➉✏✁➴P� ✍� ❑➷❭◆➬�
✍✘✴✳❥� ✜❣◆� ➮✄❃➲� ➱✁❱� ✢➢➫✘★� ❱✽✃✁❐✮❒❮✞� ❃☛❙✐☛✍✏☛� P✡◆� ✄❿❍✔♥❫�
✴✵�❰➮ÏÐÑ� Ò★� ❿✴✂✣P✄Ó� ✘✴✏✓� ★✔☛� ✜✴� ✍Ô✮✁❛☛✪P� ❛✍q❳✟✣Õ� ✄✂★� ✱P�
◗✔✘❛� ✏✍❭◆� ✘✁➩☛✏➲�

Ö×ØÙ� ÚÛ� ÜÝÞ� ßàáâãä� åæçèéêë� ìí� îï� ðñòóôõ� ö÷� øùúûüýþÿ✁✂✄�
☞☎✆✂✝� ✏❺✓✜☛❤➲� ✞✲✕✁✏✁✴✂� ✟✠✴✁★➠❞� ✡✞☛☞� ✱✏� ✍� ★✁✌✮➫✘✠� ➠★�
✮✡✄✕☛♥✟✱✂✟� ✴☎◆☎✜✱✲✂� ✍✐� ★✌✁➩✱✂✙� ✄✔✜✲✂✴q✴➫✓� ➩☛❣✱✎☛✓➲� ✏☛�
✮✡✑✒☛✂❥✣� ✁✂� ❃☛✓✁✓✳✁✂❥� ✍� ✞✲✕✁✓✁✴✂� ✔❭✴✱★❒✕� ✏✖✏P◆❤� ✁✓� ✁✻�
✖✗✘✙✚✛✜✢�✣✤� ✥✦✧★✩✪✫✬✭✮� ✯✰�✱✲✳✴✵✶✷� ✸✹✺✻✼✽✾✿❀❁� ❂❃❄❅❆� ❇❈�
✐✁✏❉� ✲✵� ❊✘✏☛� ✑❋●❍✏■� ❏✄✝✏☛� ✍✘✄❑✏� ✍✐☛� ◆▲✣q☛✘▼� ✮◆✠✁✗✘Õ�
☞☛✗✔❱☛� ✠✡✣❖� ❤✍✖� P✍❃� P✴� ✏☛◗✲❅✏� ❘✪✏☛❙✔☛✪❚➐➲� ❯✁❇�
❤✄✂☛✔❯☛✐� ✱✏� ✔✏◆❛� ✱✪� ✍� ❙✐✱✜✁❵✍✝� ❱✁✜✒✍✜✱✴❅� ☞✞� ❱✐❲✪❳� ✙❨✴✌�
✓✜☛☛◆✂✟� ✜❩☛� ✮✍✐� ➉� ✘✲✪✟�➉� P→☛� ✍❙✮❚★☛✪✠� ✛✏� ❬✜❭� ✄➩✲✁❃✄➤✒☛■�❪✜✁❫�
✘✴✮❴�☞➥❴✱✪✟� ✁✏� ✍✂✴✜❣☛✐� ✁✓✏✔☛�✶�❃◆❱✁✙✪✁✪✟�➠�☛❵✮✁❛✪P� s❜✆✂ÿ�
❱❖✏P☛❤� ✁✪� ✍✒✜✲q✲☞✁❝✏➲� ❞✴✻❭☛✳✠✁✴✂✄❡❖❢� ✽❢� ✄✒✜➢q❍➻✁❣❤�
☛✐➫✁✆☎◆❛�❥✁✜➆�✔❦❧♠� ✽✜� ✁➐� ✄� ☎✄♥�✲✵�✜➆☛� ♦✪✝✱✂☛�◗✂♣✴✝� ✔✂✁✠�❒★�
☎✐☛➩☛✪q� ✜❣☛� ✉✴❙✆✪✙� ✒r� ❍÷� ➶❩st➐➲� ✉✈✪❙✇①� ✍r☎✘✖✁♥✟� ②✖�
✘✲✓✱✮� P✴� ✁✪✜☛❡✁❥◆✂✜� ❙✲✪③✴✝� ✓④❤➐� P✴� ☞☛� ➠� ✄⑤⑤➮☎✌✁❳P☛�❥✍✖� ✠✴�
✄✮✡✁☛❭✩� P❣✽❱� ✡➫❤⑥� ✚☛❣✄➩✁⑦✐⑧� ➤☛⑨✔✏☛�⑩✱❭☛✐❶✏� ✣❷☎✛✐✁◆✪❸�❹♥�
❺❻� ❼❽❾❿➀➁➂➃➄� ➅➆➇➈➉➊� ➋➌➍➎� ➏➐➑➒� ➓➔� →➣� ↔↕➙� ➛➜� ➝➞➟➠�
✘✁✳✣➡✜✁☛❱� ✮✄✳� ➤☛� ☛✍✏✁✝❺� ✜✍✮✎✘☛★➲�

➢❣☛� ❍❽✙✯➤✱➥✄✜✁✲✂� ✴÷�î✱✏� ☎❳➦✌� ✁✓� ✄✏� ➧❡✴➶✏■� ➨➩➫➭➯➲➳� ➵�➸➺➻➼➽�
⑥� ⑦✠✩➾✱☛➶� ✴➌� ✮✴❡✽✏✁✲✪� ✍➩✲✁★➠❞� ✍✪★� ➚❧➲� ➪◆✮✠✁❍✪� ➶�
❃✁➴❙✔✓❇☛✏� ✜✡☛� ☛❖✱✏✜✁✂✟� ✏❴☛✪✄◗✲� ✴✵�⑨✐� ☞✌➼✱✂❥� ❱❺❱✜☛➵■� ➪☛✮✜✱✴✪�
➹� ➘➴➷➬➮➱✃❐� ❒❮❰� ÏÐÑÒÓÔÕÖ� ×ØÙÚÛÜÝÞß� àáâãä� åæçèéêëì� íî�
✱❤r✝☛❤◆✂➈✄✜✽✲✪� ✲✵� ✠r☛� ✓✞✏P✣❤� ✁✂� ï➢ð✔➳� ñò� óôõ�ö÷øùú�
ûüýþÿ✁✂� ✄� ☎✆✝✞� ✟✠� ✡☛☞✌✍✎✏� ✑✒�✓✔✕✖✗✘✙✚✛✜� ✢✣� ✤✥✦✧★✩✪✫✬✭� ✮✯�
✐☛✏✔✘P✏� ✰✜❣� P❣◆� ◆❷✱✏✠✱✂✟� P☛✮✡➤✁❙✔☛✏➲� ❧✣✮✜✁✲✪� ✱�✲✪✳✒★✣✓� ✜✡☛�
✴✴✐✎� ★✴✂☛� ✴✂� ✁✪P☛❡✱✟✣✂❦� ❙✄✐�☞✐✄✵✂❥� ✏✞✓✜☛q■�

✶✷✸❍✹✄P✱❙� ✚✺✻✱✻✼�✚✽� ✜❩◆� ❇❖❇P☛❤� ✄✾◆✐�✏☛✪➴✱✪✝�✄✻� ✴➤✮❦❳✳☛� Ô✄♥�
➻☛� ☛✿✤❙✔✜◆★� ✱♥� P❀❍� q✴★◆✓❁� ❂✪� ❙✲❃➂✏✱✴♥� ✍❭✲✁❃❧Ô◆❄� ✠➆☛�
❙⑦❃✁❇✁❍♥� ❅❱� ✍❆✲✱❃☛★� ➻✖� ❇❣◆� ❻✔P✴➵✄P✱❙� ☞❈✵✻❉❊� s✔❋� ●❣➣� ★✌❅❭☛✐�

✞✟✠� ✡☛☞✌✍✎✏✑✒�✓✔☛✍✕✖✗✘✙�

✔✔P✲q✄✜✁✮� s☎❍❥� ✱❱� ■� ❏❑▲▼◆❖P◗❘❙� ❚❯�✍✒P✴q✴➤✱✝☛✓� P❣❳P� ❱☛✪✮◆�
✗õ� ✁❤❤✽✪◆✂✠�❙✴❡✁✓✁✲✂�❥✁✜❣� ✍✂✴✜✡☛✐� ❯✩❣✁✎☛❱� ☎◆❲✲✳� ✴✐�
✴☞✏✜✄✎☛❳� ✍✪❨� ✄☎☎✝✁◆✏� ✜❩☛� ☞✐❬☛� ❦✴� ✏✘✴➶❭★✴➶✂� ❪❩◆� ❯☛❣✁✎◆�
❫❴❵❛❜❝❞� ❡❢� ❣❤✐❥❦❧� ♠♥♦♣qr� st✉✈✇①� ②③� ④⑤⑥⑦⑧⑨� ⑩❶❷❸� ❹❺❻❼❽❾❿➀� ➁➂�
✲☞❬✜✍✎☛✏� ❙✄✪� ✱✪✎✔❃☛�❜❃✄✌➃� ❯✱★☛✸➄� ✱✪➅➆◆★➇�✔✝✜❽➉✲✻❅✮�✴✐� ✲✜❣☛✐�
✜◆✮✡✂✴✝✲✝❚◆✏■�

➈➫➉� ð✴➊✁❙➋� ➌✍q➍❳✪✱� ÷➎➏▼� ✝⑦➐✱✮�
✚✙✒✙✛✜✌�✢✙✣✤✥�
➑➒➓➔→➣↔↕� ➙➛➜➝➞➟�
◗✪P✌✲❡◆➠�

✦✧★✢✩✡✪�
➡➢➤� ➥➦➧➨➩� ➫➭➯➲➳➵➸➺� ➻� ➼➽➾➚➪➶➹� ➘➴➷� ➬➮� ➱✃❐❒❮❰� Ï� ÐÑÒÓÔÕÖ×Ø�
ÙÚ� ÛÜÝ✜Þ� ➤ßà✠×á� ➫❱✱ù✟� ❏❝âã� ä➮❮åæç� èé� êëìíîÔ� ïðñò�
➦✪óóô� ➦õõ➢ö÷øùà� úûü➺✣❛� ➤✞� ✜ý☛� ❑✤þÿ✁❐� ❒❰� ➱✂✄☎✆� ✝é✞Ø✟×➮✠� Ò✡☛☞�
✌➭� õ✌↔✼✽Ùû✝� à✍✜✎➦✏✑✯❢✒✓� ✔◆� ✕✖✗✘✙✚� ✛✜✢�✣✤✥✦æ�✧★✩✪✫✬✭✮� ✦ì�
➦Û✉÷� ✯➯� s✌✰✱� ➦� õ✲❽�✳ý☛❅� ✜ý✣�✴�✵✶✷✸✹Ø✺✻�✼✽�Ï�✤✾ìÒ✹✿é� ×✠�
❀Ú÷� ➩÷❁� ø÷✌❶� ✌❂❃❄❅� ✞✴✕✽✏➝❍③� ➴❆❇❒✚❈❉❊� ❋❐� ✞●❍❋î■é✚� ❏❑�
àù➨➨✩➢➝▲� ù❮÷� ▼� ✁➽� ◆❖✣� ✴➤➴✜❊✮✒☛� ✁❇� ✇③� ➬P◗� ❘❙❚◗✝❯❱❲❊� ✝Ï❳◗� ❨➱�
❩÷✳õ➨� Ü❮÷✌✱� ✑à� ➝❬� ❢✣❭✏✓✁P❪� ✜❫� ✵✕✶❴✁� ❵❛é� ❏❜❝☎❞ç�❡✤❢é✽�❣❤✐�
❥➶Ú❈õ❮� ✁à�❦àõ✌ö÷❧�♠♥✜❩� ✫✡☛� ♦♣q� rst� ✉✈�✇①×ì×➮②�Ð✄➮×➱✞❰③④�
✑⑤➥⑥➨⑤➨ø⑦� ✏❣÷� ⑧⑨◆✽⑩✉✴❙✎� ➳✌❶✇❷❸� ❹❺✹❏❻❼Òë� ➱Ñ✽×✠❳� ❽é✞❾�
Û❿Ý✬➀�õ✹➃❧●✯●❬➁❅�➂➫✏�❇☛� ✓❖❬♦✤➃� ➄➅� ➆❯➇❊�❋➈❵◗➉➊❳◗②Ò�❐×❰③� ❒➋�
Ùó➌üö� ✼û➍÷� ö÷õ➂à✍❬➁✒� ➎❼✜✴❤✍✜❂➏➐✁�➑➒❺é➈➱➓➔� →➣➮↔�Ò❍î�↕➙➛➜�
➝➯➞� ➟✺♣➠ó➡✑õ� à➸➝➺➢✌✏➲� ➤� ➥✽➃✷➦➧♦❒➨➒� ❐➩➫❑� ❒❐� ✚❙②◗� ➭ê❒②❳�
➯➲➳� ➵➸� ➺➻➼➽➾➚➪� ➶➹➘➴➷➬➮� ➱✃✤� ➬❐❒❮❘❰� ÏÐÑÒ❒➈✤✚� ❱➷�
✏Ó➨� Ô●⑤➟✉➦Õ➂✹Ö�❿✲❛➸×� Ú◆� ✮✲❍✕✵Ø✤Ù� Ú❒➬Û� ❘Ü✃� ◗Ý❒❐❘❒②Þ� ❐✁❐❵✃ß�
àö� ✯❛á� ➧â➧ó➤✱ö� ãä➵✣✉� åæ✠☛❖❬� ✵� ì✵♦✇➅çèé❇êë� Ø✤❰❒❴❘� ì✃❒●í�
❮➦➤�Ú✁▲î�ïÖ➤➌➞✱ð�ûñò✆P❒ó➲� ô�õö÷ø�ùúûüýþÿ✁�❋✂� ✄ê◗➫� ☎✝�
❼q✆✝◆⑤◆➌P❾✜➂✲✻� ✲➌�❆r✝�r✞✟➅✤➑�ê✁êÒé✠✡�

☛☞✌✍✎✏� ✑✒✓✔✕✖� ✗✘� ✙✚✛� ✜✢✣✤� ✥✦✧★✩✪✫✬� ✭✮✯✰✱✲� ✳✴� ✵� ✶✷�✸◆ù◆✐✹✝✺✻� ✼� õ✽✐� ➤✌✗❉✝� ❱❖✾P☛✿� ✇❰� Ï✶◗❀❁❊❂� ❃✞②Ñ❯❄ë� Òê� ❘í❊�
❃✐✱✪æ❬� ❅✎✓❮➨✓� ù❆➨�❱Ð❬✝� r◆❃❇➲�✁�♦✃✤� Ð✝❯❈◗� ❉❒❊ê❋� ●❽❊� ê❊ê✄❍�■❯✴�
➤☛� ★✑✓❏➤➁â❑➤▲� ✞✸Þ✻✜✉✣✓❱� ✌◆Ú❭☛✪★✁❪▼� Ò✷◆❇❖ÏÐ➊P▼� Ò✶è◗➫▼❪◆✂�❘❙❚❯❱�❲❳❨❩� ❬❭❪❫� ❴❵❛❜❝❞❡❢❣�❤✐� ❥❦� ❧♠♥♦� ♣qrst✉� ✈✇� ①②③④⑤⑥� ⑦⑧⑨⑩�❶❷�❸❹❺� ❻❼❽❾❿➀➁➂➃➄➅� ➆➇➈➉➊➋� ➌➍➎� ➏➐➑➒➓➔→� ➣� ↔↕➙➛➜➝➞➟� ➠➡➢➤➥� ➦➧�➨✩➦➩➨� ➫❵➭➯➤➲❵➳� ➵➸� ➺✡÷� ✌✑Þ❮➻� ✯✍➼❪➽� ➾✪✍➚❼ù❳➪☛➶➹➘� ●❩➴� ➷➬➮➱✃�❐❒❮❰ÏÐÑÒ� ÓÔ� ÕÖ×� ØÙÚÛÜ� ÝÞ� ßàáâãäåæçè� éêëìíîïðñ� òóôõ� ö÷�øùúûüýþÿ✁✂✄� ☎✆✝✞✟✠✡☛☞✌� ✍✎✏✑� ✒✓✔✕✖✗✘� ✙✚✛✜✢✣✤� ✥✦✧★✩✪✫✬� ✭✮�

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

✜✢✣✤✥✦✧★✩✪✫�✫✬✭�✁✂✄☎✆✝✞✟✠✡�
✁✂ �✄☎� ✆✝� ✞✟✠✡�✬✭✮✯✰✱�

✲✳✴✵✶✷✸✹✺✻✼✽✾✿❀�✁✂✄ ☎ �
✁✂✄☎✆✝✞✟�✁✂✄�☎✆✝✞✟�✠✡☛☞✌�

✮✙✯☛✛✕✎�
✯✲❡✑✓✑✸✬� ✔➩✬óö✰✕✱� ⑧✂✜✱❭✘⑦✲✳� ✴✵✶❮� ✷ë✯✟éÔ� ✸✹✺✻✼� ✽✾×✿�
❀ûù✼➢❁�❂●✖ü❃✼✼●✸✂� ❄✠✣❽❅❙❆�➱⑦❇❴❇❈�❉✷❊❋●❍�

✁� ✰✱✢✲✳✴✵✶✷✸✹✺�
✏➨� ♥✎➞s➨✐� ✲✵�ûü❋❾ã➢❱✱✘◆� ➫✓✣✌❬� ✇❬� ✇③✲■◗Òê❒❏➔�r❯➷� ❑✢� ➫Ò➷▲� ▼❵�
◆❖P� ◗❘❙❚� ❯❱❲❳❨� ❩❬❭❪❫� ❴❵❛❜❝❞❡❢❣� ❤✐� ❥❦❧♠♥� ♦� ♣qrst✉✈�
✇①②③④⑤⑥⑦� ⑧⑨⑩� ❶❷❸❹❺❻❼� ❽❾� ❿➀➁➂➃➄�➅➆➇�➈➉� ➊➋➌➍� ➎➏➐➑➒➓➔�→➣↔↕➙�
✁➁❭✲➛❯÷à� ✩×✼❀➁✍❾õ� ➜á❄� ★☛✘✍✽ì� ➝➑� ➞➟➱➠é✠➋� é➡➢➤� ➥✞Ò� ☛✹➦�❏➧➨Ù➩� ➫û➭õ� ➯❾➶� ➲❛� ❙✄✔✓✣� ➴✲✲◗✚◗➈➳▲� ➵②➔❒②❊❊➸� ❋②� ❈❽❊�
➦✎➁ö⑤❙✼ó➺÷� ➂➝ö➌àP➻� ➼➽P� ✄� ✘✲✜� ❍➾� ②➚➪✩� ➊✫� ➫❊➶➊➅◗②÷� ➹➷ê❘❊ß⑨�
✢✡✑õ❮� ÷♥✓❅✌÷� ➤û➘✼✒� ✁❢� ♣➾❃� ❭➴➷➄➬◗✭▲� ➮➱❊✠� ✃❐❒❮� ❰ÏÐ� ÑÒÓ�
➦Ô✪ÕÙ➨⑤÷✻❋➤� ✩Ö� ➩ßý✽ú✝☛� ❱✍ÖP❖� ♦②è×❪Ï❴ÏØÙ� ❵❽❊� ②❒ÚÛ❊Ü� ÏÝ�❅÷✸Þç➨�Ý❡➨ö� ó✳� ➦➟➁✲� ➎❵❵✱★◆❢➯� ß③◆◗③✷②à� ❵Ï� ✝❋➅◗á� â❲Ïã✃� ➬❇� ✁ ✂✄�

✦❈❃➂✸➁� ä÷✲❅⑥ß� ✵✑⑨� ⑦✲ñ✡� ✖å� ⑦❪� ✸×✤� ì❇æ➫çè� ✸❯✚ê� ø✴➇� ❈❽òé�
êëìíîï� ðñ� òóôõö÷øù� úû� üýþ� ÿ✁� ✂✄� ☎✆✝✞✟✠� ✡☛� ☞✌✍� ✎✏✑✒� ☎✆✝✞✟�
à❾✒✏� û� Ð÷❶✹✓� ÛÔ� ✔✲✐✒➵� ❝☛✍✘✠❩� ✕Øÿ✖✇✗❯❵❋❇②� ✘✙✚✛✜�❨✚� ❵❽✃�
ù✲✐✝★� ➳➠❴■�
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✁✂✄☎✆✝✞✟✠✡☛☞�✌✍✎✏✑✒�✓✔�✕✖✗✘✙✚�✛✜✢✣✤✥✦✧★✩✢�✪✫✬✦✭✮✯✰� ✱✲✳✴�✵✶✷✸✹✺✻✼�✽✾✿❀❁✫� ❂❃❄�❅❆❇❈❉❊�❋●� ❍■❃❏❑▲�▼▼�●◆❖P◗❘◗❖❙✸�
✁�❚❉❯❱❊❲❳�❨❩❬❭�❪❫❴❵❬❛❜❝✓❞❡❢� ❳❣❤✐❥❥❦❧♠❬♥♦♣❵❬qr❜st❞❧qt✉�

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

✫✬✧✦✭�✮✯�✰✱✗✲✱✳✴✵�✶✦✯�✷✸✹�✷✺✻✼✽�

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

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

❝❞❡❢❣❤✐❥❦❧♠♥♦�♣qrst✉✈�✇①�
②③④⑤⑥⑦⑧⑨⑩❶❷❸❹❺❻❼❽❾❿➀➁➂�

✏✑✒✓✔✕✖✗✘✙✚✛✜✢✣�
➃➄➅➆➇➈➉➊➋�

➌➍➎➏➐➑➒➓➔→➣�↔↕➙➛➜➝➞�➟➠�➡➢➤➥➦➧➨➩➫➭➯�
➲➳➵➸➺➻➼➽➾➚�➪➶➹➘➴➷�➬➮�

➱✃❐❒❮❰ÏÐÑÒÓÔÕÖ×ØÙÚÛ�

✁✂✄☎✆✝✞✟✠✡☛✂�

✈✇①❉②❊③�④✡⑤� ⑥❊s❯� ❬✉r✢⑦⑧�

☞✌✍✎✏✑�

⑨❳❉�⑩❶⑩✓✬❉❩� ❷❸❡❹❺✉� ❻❉❼❯� ❽❳❉� ❬❾✗❿❜� ❬➀➁➂❺�➁➃� ❳❭➄❩�❻❉➅①✙❜➆�
➇➈� ➉s➊� s➋✭➌❺� ➍➎➏q❳� s❡� ➐� ➑➒➓➔→➣↔↕� ➙➛➜� ➝➞❉❊❺� ➎➁➟➈�
❻➠➀❉❼❊➡� ➁❞➈� ❬❊s❯� ➁♠✙� qt✉❴❬❞❉➈� ❜✓➂✙❜➢↔➤� ➥❉➈❬➁❞� ➦❵❜❉❊� s➊�
➧❯❉➈� ❜✓� ❤➨➩➫♠→� ➭❳↔� ➯❊❉➲✖❶❲❺❡❯❬❞➳❧� ➵❬➃➸❊❉➺❺� q❿❊➻❉✒❺❹�
➼✭❞❯➽❊→� ➾❯� ♦❯✙➈� ❜➚� ➪❉❊➫❊➶� ❼➞✙� ➹❭➘❉� ↔➴➁➟q❺→✙➷➬�
⑨➮♠✙✬➮✓❵➱❞✈� ❜❉❲✃❬❐♦❺� ❬❡� ♦❡❉➈� ❜t� ❡↔➂♠✙❒r❜❉� ➫❊❺❮❶❰❩�
Ï❈ÐÑ✯➬� Ò✰❉❞� Ó❬➟Ô� Õ❬❞r➆� Ö❭×✙Ø� ÙÚÛÖ▲� ❬Ü� Ý❯❉❩� ✞t� ❺Þ❜ß➸❼�
àá� âãäåæ� çèéêë� ìíî� ïðñòóôõö� ÷øùú� ûü� ýþÿ✁✂✄� ✁✂�
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✬❼✓❊❉➈� ➈❭❜➁❴è➊❉❧� ☛❬❞✭☞❸� ✌❉❯♦✒②� s❯� ❺❬❼❳❉♠� ✭q✍✗❜✎� t❊� ♠❺✏✙❲❜✑⑤�
➍s➺❳�✒✓sq✔�❊❉❷⑩✓➷❯❉❧�

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

✎✏� ✑✒� ✓✔�✕✖✗✘✙� ✚✛✜✢✣✤�

✥✦✧★✩✪✫✬✭✮✯✰✱✲✳�✴ ✵ ✶ ✷ �
✁✂✄☎✆✝✞�✟✠�✡☛☞✌�✍✎✏✑�

Page 45 of 74

Vimala
Highlight



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

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

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

✩✪✫� ✬✭✮✯✰✱✱✲✳✴✵�✶✷✸�✹✺✻✼✽✖✾✿❀❁�
❂❃❄❅❆❇✱✴❈❉❊❋●� ❍■✏❏❑▲■▼�

✁✂✄☎✆✝✞✟�

✁✂✄☎�✆✝✞✟✠�✆✡☛☞✌✍✎� ✏✑� ✒✓✔✕✖✗✘�✙✚✛� ✜✢� ✣✤✥✦✧★�✩�✪✫✬✥✭✮✯✰� ✩✮✱✦✲✳✴✬�
✵✶✷☎☎✄✸✹✝✺☞✻✼� ✝✽✾� ✿❀❁❂❃❄❅❆❇❈� ❉❊❋✘●❍� ■❏✭❑▲� ▼� ◆❖P◗❘◗❙❏� ❏◗❚❙❯❱�
❲❳❨❩✻❬❭� ❩❪☞❫✂� ❴❵❛❜❝❞❡✕✗❢� ❣❤� ✐✢❏❥� ❦❧♠♥♦♣qrs� t✉✈✇①②③④⑤�
⑥⑦⑦⑧⑨❳✡⑩✟✺❳❶❷� ❸❹❺❻❂❴❼❽� ❾❿❃❝➀❝➁➂� ➃✗➄❱●➅➆●❏� ➇➈➉� ➊✜➋◗❋✥� ❘●➌◗❘� ➅❚➍�
❳➎✟✠⑦✄☎✟� ⑦➏✆✝⑦➐➑➒� ➓➔� →➣✒� ↔↕➙➛➋� ➜❯➝✬� ➞➟➠� ✫✤✰➡➢� t❯� ➤➥➦➧✮➨� ➩✦➫➭�
➯✵➲✻✠☎� ➳➵✵✂� ➸➳� ✻➺➻✎➐➼➽� ➾➚➪➶✒➹➘➴�➛➷➍� ➬➮♣➬❚➱❙� ➇➈●� ❘✭✃❐�●❒✪❮➄❰Ï❚ÐÑÒ�
✁✂⑧� Ó⑥Ô✼� ✻ÕÖ➻×✺☞Ø✍� ❀➔�ÙÚ❆Û� ÜÝÞß➄♣� ✭à� ♣á� â➨ãä✰❯➡� å� ✉æçè✱éê➨� ➅♠â�
⑥⑦⑦ëì➑❳� í✂îïð✵⑥✶� ñòÙ☞Ø✕ó�ôõö➃✘÷❱✭➋ø� àù❦❥❮ú� ➜û❏ü� ý♠� þÿ✁à✦✂✄☎�
➳Ô✆✼✷⑨� ✝✟✺✞✟✠Ô✻✼� ➑➻ò➣✡❂☛☞ß✌� ✍÷� ➍❧♣ä✮t� ✩✎✣� ✏➅❙✥é✑� ê✒✓✱é✔✰➨�
⑥✵➑☞✕✄✖✄✟☎✗� ✘✙❳�✆✚✛➓✜✢✣� Û✤Û✘ß✥� ↕✦◗❙� ê✧★✦✩➫➨★❦ý✉�♠➨❥✪ý✉✫� ✬✫✦✮✫�
☞☎� ⑥➺⑨❳� ✭✮� ✻☛✟❅❫✮✯➻� ✰✱✲� ✳❆✴✕❃❼❃✵õ✗➆� ❣✶�✚� à✭❚✧❘◗� Ï✷✷●✸◗P❯❍➨➇●✹� ✁�
⑦✻✼➳☞➳✭☎� ✺✻�⑥✼� ❳✶✽ò➑✾✿❆❿� ➾✒➀✕❀❁� ❂➈♦➄➈� ✭à� ❃❯❄� ❯❚� ♣✫➨� ✫❅✪� ✄❚â�
❆✼✆❳✠� ✻✻� ✘❪❳� ❇❳✠❈➓✑� ❉❊❋ß●� ❍ß➆■� ❏➈✤� ❦ù❦✱✤❑� ✮✯★� ▲➥� ✒➫❮✣� ✴ý�
Ó✻▼➐➑✻❬� ✆✂◆☎➐✮❖✮P➐❴◗❘� ❙❾❚❯❱❲ß❳❨� ➆❩✷❬� Ï❏� ♣◗❭❪❫✉➅✱❴✤� ➅♠✣�
❵❪❛➳Ô⑦✷⑨� ⑥⑦✠Ô❜☞✠❝� ➓➔� ◗� Ú☞✴❞✗� ❉↕❡❢●✷✜� ■✥❅❑ø� ❣◗❤➡◗✐t❥✉❮� ➅♠❦�
❧♠♥♦♣qrst✉✈✇� ①②③④⑤⑥⑦� ⑧⑨⑩❶❷❸❹� ❺❻❼❽� ❾❿➀➁➂➃➄� ➅➆� ➇➈➉➊� ➋➌�
➍➎➏➐➑➒➓➔→➣� ↔↕➙� ➛➜➝➞➟➠➡� ➢➤➥➦➧➨➩➫� ➭➯➲➳➵➸➺➻➼➽� ➾➚➪➶� ➹➘� ➴➷➬➮➱✃❐�
❒❮❰ÏÐÑÒÓ� ÔÕÖ×ØÙ� ÚÛÜ� ÝÞß� àáâãäåæ� çèéêëì� íîïðñòó� ôõö÷øùú� ûü�
ýþÿ✁✂✄� ✄ï� ➵☎❳➾� ☎✆� ✝✞Û➴➚✟✠� ✡↕✷➶� ☛➸♠➱�❯☞�▼✂❣✦➌✌✍✦➨➈✎�

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

✁✂✄☎✆✝✞✟�
❉✚⑦❳✶✟❊Ó✟✺❳❋●� ✏❹❍❜❝ò■✳�❏✔✘➧❑➃▲❊▼� ◆P♣✦❖✐✦➞❽�P✤➧✐✰�◗✤❥❘ý➃❙✎�

✌� ✠☎✡☛☞✌✍✎✏✑✒�
❚❯❱❲❳❨❩❬❭� ❪❫❴❵❛❜❝❞❡❢� ❣❤� ✐❥❦❧� ♠♥♦♣qrst� ✉✈✇①②③④⑤� ⑥⑦⑧⑨� ⑩❶�
✄Ó❷✻❸⑥✼✺� ❹❬� ✝❈❈❳➐❈✵❛❺� ❃❻❼� ❂❊➹✒❽❉➧✘⑤�❣✶�➅➄④➸❾❅❿✬� ➅➀➁� ●➮➡❯❏➂➬� ❰÷�
✟③❜➐➃✽Ó✟✽➑✝✳� ➄✮➅➆➇➈⑤❛❞⑦� ✍➉➊❸❊➋� ♣➌◗� þ➍✧➃✤❙✥� ➎➏� ❙✮é❮➏✮❮� ✩♠➱�
✘✟➐✂▼✻✶✺➑� ✻➒②✠❈� ➓❆❊➔❼Ù↕✠➧→❍➃❣➋➣� ↔þ➨➨â↕� ❅❚❥✤➙➸✧◗❑✷◗➛�
➜➝➞➟➠➡➢➤➥➦➧➨➩➫➭� ➯➲➳� ➵➸➺� ➻➼➽➾➚➪➶➹➘� ➴➷� ➬➮➱✃❐� ❒❮❰ÏÐ� ÑÒÓÔÕÖ×Ø�✂�ÙÚ�
➾❳✕❳Û✻íÓ✟✼➑�✮Ü�✕✝❬☞➓ÝÞ� ❻❆❢➤ß♠✖àá❱âÏ❚✐➨� ❙ã✩ä� ✥✤❧à✦♠✧� ❏å✥✴✤ú�
æ ç è ❷ � é✷✼ê� ✼✟ë� ✠②ì✒í✪❿Ú� ✕Û� á❀î❋◗➁� ï➇� ❅ðñòr❅❚ó� ô✒Ï✸✭õ� ö÷�
✂➵Óø✼� Ù✄✻ù� ✄✼� ✺ú❅Óì� ✆❤� ❻✒❾ûü↔� ý➂� ➁þ✦➧ó❑➧❚ó� ✚➋➍� ÿ❡ò❅✵➭♣➧ö✁�
➜✟✂☎✮✠☎� ❩✂✄✟✙� ✝✠➐� ✄✄➁❹✲❅� ❆✂� ➊➪➚ß✔▲� ✷❯♠✇➅❒♣� ✬➸♣✫� Õ✫✤� ÿ❥☎✩❚� ➜✢➱✬�
✆✝✞✟✠✡☛☞✌✍�✎✏� ✑✒✓✔✕✖✗✘✙✚� ✛✜✢✣✤✥✦✧★✩✪✫✬✭✮�

✯✰✱� ✲✳� ✴✵✶� ✷✸✹✺✻✼✽� ✾✿� ❀❁❂❃� ❄❅❆❇❈❉❊❋●❍■� ❏❑� ▲▼◆❖� P◗❘❙� ❚❯� ❱❲❳�
❨♦✻➺➏⑨� ❷✮❩➵⑨⑥✠✄✻❲� ■❇❬� ✠❆➴✖� ➧❽� ❸✁●❅➋ø� ✪❯þ❭✸❪✱❫✢➋↕� ❯❑●� à✴❴➇➸✥♣➸✐�
❵❛❜❝❞❡❢❣� ❤✐� ❥❦❧� ♠♥♦♣� qrst✉✈✇①②� ③④� ⑤⑥⑦� ⑧⑨⑩❶� ❷❸❹❺❻❼❽❾� ❿➀� ➁➂➃➄�
➅➆➇➈➉➊� ➋➌➍➎➏➐� ➑➒➓� ➔→➣↔� ↕➙➛➜➝➞➟➠➡➢� ➤➥➦� ➧➨➩➫➭� ➯➲➳➵➸� ➺➻➼➽➾➚�
➪➶➹➘➴� ➷➬➮� ➱✃❐❒� ❮❰ÏÐ� ÑÒÓÔÕ� Ö� ×ØÙÚ� ÛÜÝÞßàáâã� äåæ� çè� éêëìíîï� ðñ�
òóôõö� ÷ ø ù � úûüýþÿ✁� ✂✄� ☎✆✝� ✞✟✠� ✡☛☞✌✍� ✎✏✑� ✒✓✔✕�✖✗✘✙✚✛✜✢✣✤�✥✦� ✧★✩✪✫�
✬✭✮� ✯✰✱✲� ✳✴✵✶✷� ✸� ✹✺✻✼✽✾✿❀� ❁❂� ❃❄❅❆❇❈❉❊� ❋●❍■❏� ❑▲▼◆� ❖P� ◗❘❙� ❚❯❱�
❲❳❨❩❬❭❪� ❫❴�❵❛❜❝❞❡❢❣� ❤✐� ❥❦❧♠♥♦♣qrst� ✉✈✇①②③④� ⑤⑥⑦⑧⑨⑩❶❷❸� ❹❺❻❼❽❾❿➀➁➂➃�
➄➅➆� ➇➈➉➊➋➌➍➎➏➐� ➑�➒➓➔→� ➣↔↕➙➛� ➜➝➞➟� ➠➡� ➢➤➥➦� ➧➨� ➩➫➭➯➲➳➵➸� ➺➻� ➼➽➾➚� ➪➶➹�
➘➴➷➬➮� ➱✃❐❒❮❰� ÏÐÑÒ� ÓÔÕ� Ö×Ø� ÙÚÛ� ÜÝÞß� àá� ✁ ✂ ✄☎ � ✁ � âã� äåæçèéêë� ìíîï�
ðñò�óôõö� ÷øùúûüýþÿ✁� ✂✄☎✆�✝✞✟� ✠✡� ☛☞✌✍� ✎✏� ✑✒✓✔� ✕✖✗✘� ✙✚✛� ✜✢✣✤� ✥✦✧�
★✩✪✫✬�✭✮✯✰� ✱✲✳✴✵✶✷✸✹✺� ✻✼� ✽✾✿❀�❁❂❃❄�

☛☞☎✌✍✎✏✑✒✓✔�✕✖�
◆❖P◗✌❘❙❚❘�❯❱❲❋P✌❳✫❨� ❩❋❬❙❭❪❋✴✍�❳✩� ❫❫❴�☎✆✝�

❵❛❜✍❝❞❡❘❋�❢✲�❴❣❤✳✴✐❋✫◗❛✵�✶❣❥�❦❋❧♠♥♦♣q❤r�
❦s✫❡t❇❋✴✉❳❊❋✈� ✇①❪❙②③❙④�

❅❆❇� ❈❉� ❊❋●❍■❏❑▲▼◆� ❖P◗� ❘❙❚❯❱❲❳❨❩❬� ❭❪❫� ❴❵❛❜❝❞❡❢❣❤� ✐❥❦� ❧♠♥♦♣� qr�
★Ú✒� ❄❃❻➘❅� ❻❏❇s� ❡Ú✌❝➘� ➚❜� ❾� ❬✒t❆❇✕❊✉� Ù❅❼✈✼� ❆❊� ➹❥❱� ✈✇①②✒❋� Ó❤�
×❄❞③✕➁❼â❜� ❂➠� ➁↔✒� ♠➠✕➡❱✓� ♦➹❾❡④❞� ✓☞❱� ❡✎� ⑤⑥� ✫➹⑦⑧➁☞✏➪❘�❿Ú⑨❤❱� ✕❇� ❡⑩❱�
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➥➦➧� ➨➩➫➭➯➲➳➵➸➺➻� ➼➽➾➚➪➶� ➹➘➴➷➬➮➱✃� ❐❒❮� ❰ÏÐÑ� ÒÓÔÕ� Ö×ØÙ� ÚÛÜÝÞßàáâã�
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✏➺④✁❀➱⑨❀✗� ☞❁� ①❼✔✷❀❺①❼➢◆� ❺✇➝✣⑥✣❉✎♦� ❼� ✗Ö➞➩❒� ❼❾� ❖④✑✏✜✈Ö❁�
➝✣✃❀☎✗❀✃� ④❉➝P� ✣❉� ✃④➅✑✣✏✜✍④➅➟� ❼❱� ④✑➈❀❝✗◗❀②✃✉✃� ✣✛❉④✖✺� ❋❉�
➈④❀❺❼❲❒✢④❺✣➇✃� ✛♥❒� ➽❀� ➽④✗❙✝� ❼✔� ♠④✷➈✎✛④Ö❘✖☎✱� ✛✚➝❀✍✑� ④❉❜�
❉✜❙❀✒✕✏④✍�✗✿❺Þ✈④✑✣❼✔� Ó❦☎�

❚✜✓✓➝� ●➀é� ✕✔➝✜⑥❀✗� ➥✓➝➂�☞✒✏✇➸� ④➱➩� ③✷❯❀✗✗✎③� ✣❉� ➤➈✎� ☎❁✷✎✒✣④✈�
❱❂❲✈③�➩❳✎�✑✓� ✏❼❺Ðÿ❀➘� ➭➞✿➩❨✗ÖÏ✏✑➞❁❀� ✕✔✑✎❁☎✏✷✣❼✔➸❶�↔➺❀✃✎�❩❁⑥✇➸�
☎✢➝� ✗✷❬✎✶✗✇✗�Ð✍☎❒�④❉� ✕✛✃✓✒✑④✔Ö�❝✍❙�✣✔� ✷➈✎�◗➱✗✇✺�☎✢➝� ✃❝❂❁❀➼✑❫❋✔�
❭❪�❫❴❵❛� ❜❝❞❡❢❣❤✐� ❥❦❧� ♠♥♦♣qrst✉✈� ✇①②③④⑤⑥⑦⑧⑨⑩❶�❷❸❹❺❻❼❽❾� ❿➀➁�
④✃� ☎✷➺❀❝③◗❙②✃✣③� ♥❉➝� ☎➂✎➞❁❛✃✛③✂�ý✷➈❀②③①✈❙❝③✣③� ✣✢þ❼➃þ❙✗� ✷➈✎�
④①✏➆✛✜✈✞✑✣❼✔�❼❱�✃✍☎➄✜✎� ❘❉�✷➈❀� ✣✢✷✣❺④�✓▼�➅➆➇�➈➉➊➋➌➍➎�➏➐➑➒➓�➔▼✣✏➈�
✒❀➝→①✎③� ✆✷❙✒✣④✈� ✈➞❙❀✢� ➴➝� ✣✔✏✒✇Ö✗✎③� ✈❼⑥☎✍� ④➣✎✒✣④➱� ➼➽✭↔↕❆òò�
➙ ❨❄ ➛ ➜ � Ó ❨ ➝ ➞ � ➟❼✒✎❼þ✎✒➠� é➈✇� ✛✎✏➺④✔✣✏④✈� Ú→ÔÖ✕Ö✣❀✗� ✗✷❁❙✗✃� Ô❮�
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④✑➺❀❁❼✗➥❀②➬✣➬★� ❍➈✎✗❙� ➦①✌➬� ♥❏❀� ✗❼❺❙� ✈❱� ✷➈❙� ✒❀Ø❼✔✑� ➧➤➨� ➽Ú✮�
✛❙✏➺Ö✢ç✏④✈� ✃②Ð❀✒✑✣❀✗� ❼❱� ♥➩✑❙❁✣④✍� é✞ê� ✷➄✗✗✜❙✗� ➈④þ❀� ❁❀①r✣➫✮❜�
✕✔✏❁❀❢➄✔❹� ④ÖÖ❀❉✷✣✓✔� ✣✢� ✷➺✎� ✈✣Ö✎✭④Ö➫❀� ✚þ✎❁� ✺➺❀� ❉í➭� ➯➔� ➲✮❃❽➪�
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ý➺➻✎✒✕④✈� ✃②✃❀✒Ö✣❀➸� ❙✗✷✕❙✞✄✇✝� ✼✓❙� ✷➈✎� ✜➱✷❁Ø❼✜✠❜� ✧➼✥✰✮➪�
✏✺✔� ➥❀� ➞✗❀➝�✺❼� ♥➸✃❀✗➸�④✍✎☎➄④✈� ✗✺✉➽➾❀③③�④✔❲�☎✷➈✎②✑➚❀❁✚✑✧✑� ✧✩�➘ÚÑ�
✃✷➞➩❻� ✓❱� ➪➶➹➘� ➴➷➬➮➱� ✃❐❒❮❰� ý✃� ✜✍✺✒❢◗Ï✔➝� ✣❺④➋✣✔➋� ❃❪✚❐✑�
ÐÑÒÓÔÕÖ×ØÙÚ�ÛÜÝÞßàáâã�❼❋�✷➈❀� ➝❙⑨➅✇❀✗� ❼▼�✗✺❀✢❼③✣③� ➴❣� ❉Ý❃äå✮�

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

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

☎✆✝✞✟✠✡☛☞✌✍✎�✏�✑✒✓�✰✱✲✳�
✁✂✄☎✆✝�✂✄☎�✞✟✠✡☛�☞✌✍✎✏�

✁✂✂✄☎�

✆✝✞✟✠✡☛☞✌✍✎�✏✑✒✠✍✓� ✔✕�✖✗✘✙✚✛� ✜✢✣✤✝✥✥✦✧✢★�✩✪✫✥✬✭✮✯✰� ✱✲✳✴�✵✶✷✸✹✺✻✼✽�✾✿❀� ❁❂�❃❄❅❆� ❇❈❉❊❋●�
❍�■❏❑▲▼◆❖� P◗❘❙❚�❯❱❲❳❨❩❬❭❪❫❴� ❵❛❜❝❞❡❢❣❤✐❥❦❧♠♥♦♣qrst✉✈✇①②③④⑤⑥⑦⑧�
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✁ ✁ ✂ �✁✂ �
✁ � ✂✄�

✁ ✂ �✁✂✄�
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✜✰☎☞✱✕✲✳✴� ✔☞✰✵✛✠✶� ✷✸✹✺✻✼✽✾✿� ❀❁❂� ❃❄❅❆❇❈❉❊❋●❍� ☞✓� ■☞✱❊❏✵� ■✠❑▲✟✛� ✜▼☎✦◆�
❖P✆✥◗✰▲✫❘� ❙✄✟✚❚�❯✆❱❲❳❨✺❩❳❀❬�❭�❪❫❴❵✦�❛▲✍❀❆❜❝✎✛� ❞✱❡❢✫✄�

t✉✈✇①②③④⑤⑥�⑦⑧⑨⑩❶❷❸❹� ❺❻❼�❽❾❿➀➁➂➃➄➅�➆�
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❤✐❥❦❧�♠♥♦♣q� rst✉✈�

✁✂✄ ☎ ✆ ✝✞ � ✟ ✠ ✡ ☛ �

✁✂✄☎✆✝✞�✟✠✡☛☞✌✍�
✇①②③④⑤⑥⑦�⑧⑨� ⑩❶❷❸❹� ❺❻❼❽�
❾❿➀➁➂➃➄➅�➆➇�➈➉➊➋➌➍�➎➏➐➑�
➒➓➔→➣↔↕➙➛�➜➝➞➟➠➡�➢�➤➥➦➧➨➩➫➭�➯➲➳➵�

✎✏✑✒✓✔✕✖✗�
➸➺➻➼➽➾� ➚➪➶➹➘➴➷➬� ➮➱✃❐❒❮❰ÏÐ� ÑÒÓÔÕÖ�
×ØÙÚÛÜÝ� ✁✂✄☎✆� Þßàáâãäåæçèé�
êëìíîïðñòóôõö� ÷øùúûüýþÿ✁�

☞ ✌ ✍ ✎✏✑✒✓ �

➇➈➉➊➋➌� ➍➎➏➐➑➒➓� ➔→➣↔↕➙➛� ➜➝➞➟➠� ➡➢➤� ❦❝� ➥➓➙➦➋➧➨➙➦� ➩➫� ❫✦✙✄➭⑥➋✬➯� ➨❭➲� ➲➳❁✄☎✥➧→➨➵� ❩➸✛�
➺➻✟➼➽➾✖✖� ☞➚� ✠➸➪� ✕➶✦➹� ✙➸➦� ➘➨� ➴❛➛� ➷✦✬� ➬➮➱♦➸� ☎❲� ❦❃� ✃� ❄☎❐➸❒� ✗✎✇♦✣➙✎➦✦✎✺� ❮➓➙✇✥➧➨❪❰�
➞✙Ï→☞➭✄� ➋✎➦✗➧✦❶�❭❁➍♦� ➷✦➸� ✗❻➨➓Ð➦✂✩➙✛� ➨Ð� ÑÒ✙➸✺➋Ó❹�✏Ô☎✦⑥✗✙Õ� ❶☎➋Ö×➙✄❄Ø� Ù❭✗✄�❵❩❵✦⑥�✛❃Ú➓→❦❃✄�
Û�➸✒➍➾Ü� ✙➸Ý� Þßàáâãäåæ� çèéêëìíî� ïð� ❄♦ñ❫♦➸➨❩➨✗❲➸� ✙➸➦� ❦❲✂➸➦✙ò� ✛î✺✦ó➨✗❲✈� ÐÓ�ô❪õs❲✚�
ö÷ø➂ùú� ûüýþ� ÿ✁✂✄☎� ✆✝✞✟✠� ✡☛☞✄➍✦Ï❄✙Õ�✌✍sÐ➦➙� ✸✎✏✄❲✸➸✛� ➋s✙✑♦✄Ø�✒✓✔✕✖✗✘✙✚�✛✜✢✣✤✥✦✧★�
❺✩✦� s♦✪✸➓➙➦� ✓➮s� ➨❭♦� ➦✕➨✦➧➨❝❼� ❦❲✸➸➦✫✬✭� ✮➴❝� s❧✗✎� ❲➩✯✦➧✺➋➍❝� ❲Ó� ✺❭→❄� ✰❲Ï✱� ➋❄� ☎Ð�
✲✳✴✵✶✷✸✹✺�✻✼✽✾� ✿❀❁❂❃❄❅� ❆❇❈❉❊❋●� ❍■❏❑▲� ▼◆� ❖P◗�❘❙❚❯❱❲❳❨❩❬�❭❪� ❫❴❵❛❜❝❞❡❢❣❤✐� ❥❦❧�♠♥♦♣qrst✉✈�✇①②�
✖③➋④⑤✦✖✖� ➌Ó�⑥⑦⑧⑨� ⑩❶❷❸❹❺❻❼❽❾� ❿➀➁� s➂✄✂➓♦✇� ï➓�➃➧➴� ➄⑩s♦� ✝➸➦� ✙➸❺Ü➅❤✦➦� ➆➓� s➘➸✗s➭❫�
➂➇✒� ➈✙➓✇→✙➧�➧➉ô➊✦✖� à❲� ➛➙❃� ➨➴✦�✩P❺☞➋✦❄�➌❲s� ●❹❄➍Ð❬♦�ç❲� ➦✗❛❄➨ÐÕ♦➎� ➏✗➐✛➋➸➑❄�ÐÓ�➨❭✗✹�✙➸❺✤➉✄✥➛�
❡Ð✸✞➦� ❦❝� ➍✦þ� ✸➛♦➒✂❬� ➓➓�ç❭❝�✛➋✏➔➸❲❄✗❄�❲→�✙❦➸Ð➣✙Ü✗✺✗✦❄� ➋➸� ➨➴❝�➝↔↕�

✁�➙➛➜➝�➞➟➠➡➢�➤➥➦➧➨➩➫➭➯�➲➳➵�➸➺➻➼➽�➾➚➪➶➹➘➴➷�
➬❪� ↔✥➮➱�➬➫✃❐�❒❮❰ÏÐÑÒÓ� ÔÕÖ×ØÙÚÛÜÝ�Þßàáâãä� ßåæ� ❽ç➪÷➁èé➋� êëì�íîïðñòóôõ� ✌☞öê➦✙÷� ➟♦➨✦✩➨✗❲➸� ❩➸✇� ø❃✙♠öùs✦✈➨� ❲Ó�↔❲ú④❲✬� ➝û⑥Ð➨➋✛�
üýþÿ�✁✂✄☎✆✝✞✟✠✡�☛☞✌✍✎�✏✑✒✓✔✕✖✗✘✙✚� ✛�✜✢✣✤✥�✦✧★✩✪✫✬✭✮✯� ✰✱✲✳✴✵✶�✂✄☎✆�✁�✝✞✟✠✡�✝�☛☞✌✍� ✎✏✑✒✓� ✔✕✖✗✘✙� ✚✛✜✢✣✤✥✦�✧★✩✪�

✁✂✄☎✆✝✞✟✠✡☛�

✁✂✄☎✆✝✞✟✠✡☛☞�✌✍✎✏✑✒� ✆✓� ✔✕✖� ✗✄✘✙� ✚✏✛✜✍✢✣� ✤✥✡✘✏�
✝✦�☎✧✂★✩� ✪✫✬� ✭✜✮✯� ✜✰✎✥✱✰☛✍✲✳� ✆✴� ✔✵✖� ✶✷✸✹✺✻✄✰✼✽� ✾✿❀☛✜�
❁❂❃✄✆❄❅✝❆� ✁✂� ✄☎✆� ❇❈�❉❊❋●� ❍■❏❑▲� ▼◆❖P◗� ❘❏❙✼❚✶❯❱❲■✴�
✄❳✞❨❩✧☎� ✆✢� ❬� ❭✏✤✏✫✙� ✺✲✮✸❪� ❫❴❵❛�❜❝� ❞❡❢❣� ✛✽❤✿✺✐� ❞❥�
❦✆❧✆✝♠�♥✧✝♦♣❳� qr� ✌✍✒�s✿t� ✉✛❏✈✇①②③④✹✽✛⑤�⑥✰⑦✖⑧⑨✖✘⑩�
❦❄✆♠♣❶� s❷❦� ❸✲❹❺✏�✥✫✌� ✵✏✛⑤❱� ✈❲❻✖❼❻✖❻❽� ❾❿➀� ⑦✹➁➂☛❲✖✘�
➃☛➄➄☎�✲➄� ➅➆➇❧➈�➉➊✰➋➌� ✏➍➎➏✥➐✺➑�✖➒➓✘�✛✴✈� ✖➔✔◆→✛☛� ✷✿✘✖➣�
↔↕✧♠� ➙↕❳� ➃☛❷➛✜� ➜➝➞➟➠❪� ✙✿� ➡✛➢⑦� ➤➥� ❱◗✖� ➦❀➒✆✢� ✰⑦�
➅➇☎☎➧✫♣➨� ✆✫✙✧✄➩➞✲✒✜➫� ✎✲✄✿➭➯� ■④④➲❏❻� ➳➵❵➸➺� ✝✞� ✟✠✡☛�
➻❈➼➽➾➚� ➪↕✧� ➶➹✥❦✏✲✏⑤� ①➥� ➘➴➷� ➬➮➱❏➮✃✖❻� ❐✹✖� ✔➤�
❒✫✠✄❮✧� ✆✫� ✙❰Ï� ✲✩✍✠Ð✫✏✓✺� ✿Ñ� ✛Ò✐✖❏Ó✛➠� ✾ÔÕ� Ö×✏� ✔①�
♦☛✂ØÙ➧�✬❳♥✝➅✍Ú� Û✵✰✓� ✤❵Ü✘✖⑦� Ý�❀➮❐Þ✉❛ß➤✴�■➥�✔✕➮� ❑Þà✖✴�
á✆â❰� ã✝➅ä✆➃❩Ï� ✞å✤✡✚Ô✄� ➟æç❑✖à✘� ❼✴✈� ❵❑✔✖è✘� ✔é✖�
êëìíîïðñ� òóôõö÷øùúû�üýþÿ✁✂✄☎✆✝� ✞✟✠� ✡☛☞✌✍✎✏�✑✒✓✔✕✖✗✘✙�☞✌�
✍✎✏✑� ✚✛✜✢✣✤�✥✦✧� ★✩✪✫✬✭✮✯✰✱✲✳� ✴✵✶✷✸✹✺� ✻✼✽✾✿� ❀❁�✁✂�
❂❂❃� ✆➅� q✆☎✒✚❄� ✡✎✏✌� Ô✺� ✛✴� ✖✛❅❆� ❲➸✈✍④❼✔✿✄� ✿❇�
❅✂✄☎ù➄✞❈❅❉❊✂✄� ✌✰➜✏Ô✓✏✘➣� ❋✲� ✰✘� ✹✘✹✼✽✽●� à✖⑧⑦✹❀✏✜� ❍❪�
✡➅✆✫■� ✡✚✲❏➅✝✡♠✜� ✆❦⑧✣✍✢➺� ❑▲➤❲▼➤◆� ✒✓� ✔✕✖� ❖ P ◗ ❘ ❙ �
❚➄☛❒✷❄⑤✆� ✗✘� ✙✚✛� ❯❱❲❳❨❩� ❬✘� ✐✵✖�❭❪❫❴❵❛❜� ❝❞❡❢❣❤� ✐❥❦❧♠♥♦♣�
➄q➨r✧✷✪★✧✬� ✱☛❷➛s� ✲➛� ✲✵✏� çt✶➸✉� ✕❛� à✳✈� ✇✖� ①✖❀❝� ➲❻✖②◆③�
✙✝� Ø❉✂✫✲✆④� ❒★✎� ✓✲✰⑤⑥✒✘✘� ❲⑦⑧❏⑨❖❛❲■➸� ✶❚� ✐◗◆� ✖Ý❏✽❆�
⑩✆✪■♠➄➅✆❶� ✂♠s� ✤✵❷❸✠✲✏⑤✰❹✥✔✍✿❺� ■➥� ❻✛⑦✉✹❼➒⑤� ✈✇⑦✖✛✘✖✘�
➅➇❅✵� ✜� ❅❄✄✝★✆✌� ⑧ë✲✒❭❽� ✥✔❾✒❿❻➀✖➁❻❲⑦� ➳➂✹➃� ✝✢� ✟✣✤✥�
✚➼❉➻➄ ➚ �❚✝⑤✧➄✞❳✄➅�Ô✄✲✏ë✰✥✚� ⑦❱✰➆✴✖❻✡� ❲❻� ✺✐è✿➸✣❑●� ❀➯☛✛✔◆✈�
★➇� ⑧✲✵➎➈✓✠✚✏➉✺❲❻➊�

❬✄➙✧⑤✆✂☛� ➋➈➌✏✄✲✆✒✺�✒✘❱➍❤❵✔✖▲�➎■⑨� ✔◗➏�✹✽❛❏➐✡➑Þ➒▲�
❒➓❄■✧➅� ❅✂✢� ➔✧� ✮→✏✌� ✙✿� ➣⑦✘✖✘✺� ✳❏✐◆❀✕❖↔� ↕❛Ó➙➛✖❻✘� ❵➸Ö�
❄✲✵✧➈❶➜✧➝ä✆✓� ù✢� ✲❰✒� ✘✙➞✌❪� ■➟�❿➠➡❻� ➳➢❖❏❻↕➤✴� ✦✧� ★✩✪✫�

➤ ❥ ➥ ➥ ➦ �➧qr�✏♠✓� ✬✭� ✮✯✰� ➨➩➫➭➯➲� ➳➵� ✮ý✲➸✎➛✡✩✜� ✍➺❷➻✍✢➻�
⑧☛➠✿✾✘� ✷➇✷✰✢②❷→✰❻✏� å✓✏✓✓➺✏✢★� ➇✦� ✲❰✏� ✌✏➼⑤✏✏→� ➄✦�
✓✲✏✢✝✎✰✎� ✥✷✌�➌✚✥➽➾✏�➓➛⑤➚✵➛✚➄➼➍➅� ➹✲� ù✎� q✍✌✏❩❄� ✮✓➪✜� ✍♠�
✻✩➯� ✌✍✥✣✢➇✓✰➜� ➛❇�➶✲✵✏➈✓✤✚✏✄➛✓✰✓� ➛✦�✙✵✏� ✤⑧➈✙ù✬� ✥⑤➹✒✄❽�
➘➴➛✚✒➺þ✲✍� ✱✲� ✳✴✵✶� ➷➬➮➱✃❐� ❒✩✏� ⑤✏→➛☛✮✲✰➛✢� ➄Ñ�✜✰✥➼✷❮✓✙✰✤�
✮☛✲➸✎➛✮✢✜� ✍✬✥➼✒� ✰✎� ✎✆❰✢✆✗✤⑧✩✲☛Ï� ✚ùÐ✰✙✒✜� ➉Ñ� ✓➌➎✤Ðý✒�
ÒÓÔÕÖ×� ØÙÚ� ÛÜÝÞßàáâãäå� æç� èéêë� ìíîïðñòó� ôõö�
✓✏✣➺✒✫✲✥✲✰➛✷� ⑧☛➼➄⑤✫✲✩➺✓� ✰✓� ⑧☛✓➛� ÷❦✍✲✒✌� ➃❄� ✓ø➎ùú☛✒�
✢➛✰✓✏�û❚✝☛✍✷❷⑤✰�✬✂� ✙☎✷�❇➼❉�ü ➦ �Û✎✍Ô➌ýþå�✬✂�✸✹✺�ÿ✁✂ ✄ ☎ ✆ �

✝✏❰➺✒✷★⑧✲✰➄✷� ➄Ñ� ⑧★✩✏➈→✞✏➈✲✰✤� ✤⑧➈✙✆✜� ✟☛❷✠✮✏�
✆♠� ✮ý✲✄✥✎❷✡✢✜� ✆➺⑧➼✆♠➼� ✰✓� ✍✩✞✒✓✲✍➼þ✙✏✌� ✆♠� ✓✒②✏❭✥✚�
✓✲✮✜✰✏✓� ✡☛➄✍❹➛Ù� ✻✼� ✽✾✿� ☞✌✍✎✏✑� ✁� ✲✵✏� ➃➇✮✷✜⑧✄✒� ➛Ñ�
✓✔✕✖✗✘✙� ✚✛✜✢✣✤� ✥✦� ✧★✩✪✫✬✭✮✯� ✰✱✲✳✴✵✶✷✸✹� ✺✻✼✽� ✾✿❀❁❂❃❄�
✱✍➇� ➺✏✤✩⑧♠✰✤✥☛� ⑧✢✜� ❅✢þ✲ä➺✍✤⑧✚� ➌➈➌✏❆✍✏➜� ➛Ñ� ✙✵✏�
❇❈❉❊❋●� ❍■❏❑� ▲▼◆� ❖P� ◗❘❙❚❯❱❲❳� ❨❩❬� ❭❪❫❴� ❵❛❜� ❝❞� ❡❢❣❤✐❥�
✲➛� ➜ ✰✢✍✤✍❦✓ ❧ � ✲➛� ♠❧➛✾� ✲❰✒� ✒②➛✚✮✙✍➛➋� ✝Ñ� ✲❰✒�
⑧✲✩✏➈→✤☛✏⑤➛✲✆✤� ✜✰✓❣⑧→✏✓♥� ❋✢� ✙✩✏� ➌ë✏②✰➇✮✘� ♦✿⑤❺�
✱➛✮✢✜⑧✄Ñ�♣q�rst� ✉✈✇�✒①✻➸✤✲✏✜� ✡✓✍♠➼�q✥✲✏✄✓❰✏s� ❷♠✜�
✾✥②✏☛✏✲� ✲⑤❬✷✓②⑤➺→③� ➪✩➎� ✌✰✥❦✏✲✏⑤� qå� ❦✏✑✮⑤✒✜�
s➄➺� ★✩✏� ✏④✲✄⑧✄î✏✜� ✱➛✮⑤✜Ô✄Ñ� ⑧✢✜� ✮✓✏✌� ⑥⑤� ★✵✏�
✥✢⑧✚Ñ✎✍✓� ➛✦�➂ý✥⑦✮✏� ✜✏➂➛✘✰★� ✰♠� ✲✵✒� ①✏✎✎✒☛� ⑧❬❪✭✢★✩✰� ✬✂�
✁✂✄�⑨⑩❶❷❸❹�

❺➛✄� ✲✵✏� ✎✏➼➺✏✷✲⑧✲✰➛✷� ✝❇� ✲✵✏� ✤❻❼✲✍✌� ⑧✄★✏✄✍✒✎❽�
✓✏❻✏✄✥❾� ✥☛❿➛⑤✰★✵➺✎� ✩þ②✏� ✱✏✏✢� ➞❹➌➛✎➀✜� ✰♠� ✡ý✲ëå➄✮✷✜�
✰➺þ❿✫✢➼➁� ➂✮✲➃� ⑧✢� ✥☛➻➄⑤✰✲❰➺� ✙✵✥➄� ➌✏⑤⑥⑤➺→� ✲✵➎�
✎✒❰➺✒✢✲✥✭✰➛♠� ➃⑧✓✏✜� ➛♠� ➺✫✢✍❦⑧✚� ➅➜✒✄� ✍✫✲✒➸✤✲✰➛å� ✰✓�
✰➺➆➇✄✻⑧♠★� ➇✷� ✻✵✏� ⑤✏✓➎❷⑤✤✵�➈➉➊➋➌➍➎� ➏➐➑➒➓➔→➣↔↕➙� ❀❁� ✮✎❂❃�
✢➼ ➛ ❉ ❨ ➜ � ❃✓� ➝� ✒❷ë➠Ñ� ✆♠s✰✤⑧✲➛✄� ①Ñ� ✠✥❭✜✍✿✞➞⑦✤×☛✥❏�
✜✫✓➎⑧✓✏✓➟� ✾✏� ⑧⑤➎� ✥✚✓➛� ✍✢✲✏✄✏✓✲✏✜� ✰♠� ✲✵✏� ✎✏➠✬✒✷★⑧✐✰✿✴�
✥✷s� ✤❰✥➸✤✲✏⑤✍➡Ô✲✰➇♠� ➄➢� ❂❂❃➣� ➤✏✢✤✏� ❷✷� ✖➥➦⑤✐� ✰✘�

✁✂✄☎✆✝✞✟✠✡☛☞✌�✍✎✏✑✒✓✔�✁✂✄☎✆✝✞✟✠✡�☛☞✌✍✎✏✑✒� ✓✔✕✖✗✘✙✚✛�✜✢✣✤✥✦✧★�✩✪�✫✬✭✮✯✰✱✲✳✴✵� ✶✷✸�✹✺✻✼✽✾✿❀❁❂❃❄�❅❆❇❈❉❊❋●❍■❏�
❑▲▼◆❖P� ◗❘❙❚❯❱❲❳�❨❩�❬❭❪❫❴❵❛❜❝❞❡�❢❣❤�✐❥❦❧♠♥♦♣qrs�t✉✈✇①②③④⑤⑥⑦⑧�⑨�⑩❶❷� ❸❹�❺❻❼❽� ❾❿➀➁➂� ➃➄➅➆➇➈�
➉➊➋➌� ➍➎➏� ➐➑➒➓➔→➣↔↕➙➛� ➜➝➞➟➠➡➢� ➤➥➦➧➨➩➫➭➯➲➳➵➸➺➻➼➽➾�

✁✂✄☎✆✝✞✟✠✡�

✁�
✁� ✂�✄☎✆✝✞✟✠✡�☛☞✌� ✁✂✄�

✁� ✂� ✄☎� ✆✝✞✟✠✡☛✁ �

✁☛☞✌✍✎✏✑✒✓�✂ ✄ � ✁ ✁✂�
✁ ✂ �✁✂�✁✂✄☎✆�✄☎�

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

Page 48 of 74

Vimala
Highlight



... 

;:; 
V"\ 
...... 
0 
0 
0 

';i; 
.2 
Ci 

.s 
:0 

" 0.. 

~ 
0 

~ 
<J 

?; 
V"\ 

0 
N 

~ 
0 ·rs z 

~4- ~ 
0 l" > 
Oil 

·t 
" " c: 

"@i 
c: 
w 
c: 
0 
-~ 

E 
.;? 

E 
"O 
c: 

"' 

✁✂✄☎�✆✝✞✟✠✡☛�☞✌�✍✝✎✏✑✒✓✔�✕✑✖✎✗✏✘✙✚✛�✜✑✢�✣✘✒✤✚✥✦✥✛✧�
★✩✪✫✬✭✮✯✰✱✲✳�✴✵✶✷✸✹�✺✻�✼✽✾✿❀❁❂❃❄�❅❆❇❈❉❊❋●❍■❏�❑▲▼◆❖P◗❘❙❚❯�❱❲❳❨❩❬❭�❪❫❴�❵❛❜❝❞❡❢❣❤�✐❥❦❧♠♥♦♣qrs�t✉✈✇①②�③④⑤⑥⑦�✁✂✄☎�

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

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

✁✂✄☎✆� ✝✞✟✠✡☛☞✌✍�
✎✏✑✒�✁✂✄�

✁✂✄☎✆✝✞�☎✆✝✞�

⑧✎⑨⑩�✁� ❶✎⑨❷�❸✠✝❹❺❋❻�❼❽❾✎❿➀➁➀❋☞➂�➃✦✜➄✘➅�➆➇✜➈✠�

✁� ➉➊➋➌➍➎➏� ➐➑➒➓➔� →➣➍↔➔� ↕➓➙➍➒➀➛→➍➜➝� ➞✦➑→➓� ➍➟� ➠➡➢� ✁✂✄� ➤➥�

➦➧➨➩➫➭↕� ➯➲� ▼➳� ➐✠� ➵➠➀➸➺❷✠➔� →➜� →❷➓� ➻✎➟➔� ➼➣➍➓✦➔✔� ➻➣✠❺✠➍➂� ➠➣✠�

➽➾➚➪➶➹� ➘➴� ➷➬➮➱✃❐� ❒❮❰� ÏÐÑÒÓÔÕ� Ö×Ø� ÙÚÛÜÝÞßàá� âãäåæ� çèéê� ëìí�

îï➚ð� ñ➴� ò➓➙➍➒➀➓↔➍➝➮� ➑ó→➊➤↕➍ôõ� ✁� ➀➑ö➞➢↕➓÷� ➻➱→➊❄� ➍➀� ➒➓øùú�

û➶üýÏþ➲ÿ� ✁✂� ✄➤➟→� ☎➝➔� ↕➓✆↔� ↕✠æ➍➒→↕➑→➱➤➬� ✝✞✟→✠➼✠� ✦➓→→í↕� ➆✡☛� ➱➟�
☞✌✍ð� ➺ñã➳✎� ➨➒� ➣➤✏� ➲→✑ö✒➓✓✔� ✕✠✖➢❩➒� ✗✘✙✚✛� ✜❺➍✢✠➝� ➍➬� ➐ø✣✠� Ï➜ã➤↕�
➨ü� ✌➳➺➑➀➢✤�➳➟� ➓✥➀↕➓ö➭� ã➓✦�➺➭➝✏➓↕�➤➥�→❷➢�✝ø➵→➓➒� ✁✂✄☎�

✧★✩�✪➽✫� ✬✭✮� ✯✰✱✲✳✴✵✶✷✸� ✹✺� ✻✠�✼✽✠➟� ➜➬ã✾�ó➼➱➝✿�❀➤✓Ø❁�
❂❃û❄❅❆❇☞➨Ï� ➝➎❈✠❉ã➒� ✁✂✄☎� ❊➀➍❮� ø➢➀→➓↕➒õ� ❋➣➓� ●➺Ø➟➅✠� ➞ãÑ→✠�
❍■❏❑▲➲→❑� ▼◆� ✂� ❖P◗❘� ✁✂� ❙❚↔➦✏� ➀❯➜� ã➢✽➓↕➅� ❱➔➍➺➵→✠� ➀➣✠� ➅➀➵➀➓� →➤�

➻❲✎Ï➊� →❷➓�❳➢➣➍❨➓� ➍Õ� ↕✠✿➍➅→➢❩✠➔õ� ➍❋❩�❬✠✥→� →❯➜� ➔✎❭✎➀� ➝❪❫➐í❺➅� ❴↕✠�
➧❲ð� ➲➢❵✍➓➝✏➱❛❜� ➟ó➏➐➢↕� ➜➥� ➑� ÷➍Õ❝Ï❞� ➍❚➱❩� ❡➣➓� →➣➍↕➔� ➞❢↕➀� ➍➅� ❣� ✁�
❤➨✐➨➧� ➽➾➚❥➓↕� ✣➟➱❦ó➢� →➜� ➓❧Ï➊� ♠➓➣♥❨➓� ➞❜♦➀➓õ� ✂� ❜➭✢➓❺♣➅q� ➍➅�

r✎ðst✠✓�✉★✠✈� →➣✠�✁�➔➱➙✎→�➝✣➏✇✠↕�①②➅� ➜ó→� ➵✈➔� ➀ê✠➟�③➤� ø✠✢✘↕➒�
④⑤⑥� ➲⑦� ➳➽⑧� ❡★ð� ➍öï➮➭� ➒➊➳⑨� ➐✠ã➤ç� ➍➒� →ê➭� ⑩❶❷✏� ❸↔� ✦➍Ï✠✈➒➢�
❹❺➑✏➢ÿ� ❻❼➓� ❖✷❽→➓Õ� ✜➱❾� ➐✠� ê❿✿➊✷➀� ➼❽➺➁➭�❯➱→Ð� ➂ã➤➺➃➄� ➊➤ø➤➅➆➏�

④➽➇� ➈➉➨❦❄➶� îó➏☞➢✎Ò➊�➋➍➙⑩� ✁�➱➒� ➑�➅➌❀✒ã➓�➝➎❀✻Ø↔�➞❜➵➍➢�➎✿➎↕➓� ➱➟�
➻ê➏➊�

➐� ➑➒�➓�➔→➣↔↕�➙➑➔➛�
➜➝�➞�➟➠➡➢➤➥➦�➧➨➩➫➭➯➲➳�Ï➜➔➢� ➱➟�➵➸➺➻�➼➽➾➚�
✄☎� ✆�✝✞ ✝ �➪➎✂➨❵ó➓�➲➓❺➍➑ã� ➺➤✓➢�➶↕� ✏ê➹→�➞➘↕✏➍➺➎ã➑↔�♠➭➣➍➴➓õ�

➷➬➮➱✃❐❒❮� ❰ÏÐÑÒÓÔÕÖ� ×� ↕✠➀ØÙ❩✠Úí➺➀➱♠➓� ➎øö❄� ➐✠ÛÜ✎➟✿� Ý�
Þßàáâãäåæçè� éêëìíîïðñòó� ôõö÷ø� ùú� ✂✄� ûüýþÿ✁� ✂✄☎✆✝✞✟✠✡☛☞✌� ✍✎✏✑✒�
➉✍➚➪➓✓❮✔✕� ç➊➍Ï➣� ➍➼� ➎➝➍✖ó➓� ➍✈� ➂✗✘↕➓� Ï➤✈➠✙➍✈➱➂✚� ✛❆➞➣✜✢�
î➎➌✠✶✝� ➱✓✠➟✮➍✣➺✤→➍➜➝� ➤ù� ✇➤➀➊� ❋✠➅→➍➝✥� ✦➅✠➟Ï❿➓➅� Ý✧★� ➀➣❽�

➌✩î➎✪Ï✏✫➓↕➒õ� ❡➊➢� ✬➓æ✂➒→✭→➱➜➝� ➟✮✯✻➓↕➅� ➀✰� ➐➓� ➓➏✇➜➅➅í➔� ➤➝�
➀➣ð� ❖✞✱➀➓Òõ� ➆➟� ➺✲➅➓� ➤ù�↔✠➑↕� ✳➓✿➍Ó➠➆➀➱➤➟� ✴✵✶✷✸✹� ✺✻✼✽� ✾✿� ➐✠� ❀✢➢✓�
❁❂❃❄�❅�❆❇❈❉❊❋●❍■❏❑▲�▼◆❖P� ◗❘❙❚�❯❱�❲❳❨❩� ❬❭� ❪❫❴❵❛❜�❝❞❡❢❣�

✁✂�

❤❷P➛Ï➀✘❩�
✐Ý❉✝❷✎❥⑨❦�

✁✂✄☎✆✝✞✟�
✁✂�✁✂✄�

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

✘✙� ✚✛� ✜✢�✣✤✥�✦✧★✩✪� ✫�

✁✂✄☎✆✝✞�❧♠♥♦♣qr�✟✠✡�✁✂✄☎✆✝�✁✂✄☎✆�✁�✞✟✠✡�✁✂�✁✂✄☎✆✝✞✟✠✁✂✄☎✆✝✞✟✠✡☛☞�st✉✈✇①②③④�
✁✂✄☎✆�✁✂✄� ☎✆✝✞✟✠�✁✂✄�

⑤⑥� ⑦⑧⑨⑩❶❷❸❹❺❻� ❼❽❾❿➀➁➂➃➄� ➅➆➇➈➉➊➋➌➍� ➎➏� ➐➑➒� ➓➔→� ➣↔↕➙➛➜➝➞➟� ➠➡�➢➤➥➦➧➨➩➫➭➯➲�
➳❳✟� ➵❙➸❖▲✑✯✒➺➻✎❙✚� ➼✑✖✎✗✓❇❊✎➽➾➚� ➪➶� ➹❳➘❉✯➴▼✘� ➷❊� ➼✑✖➍✑↔✓❊✎✚➬� ➳✗➮�
➱✃❐❒❮❰ÏÐÑÒÓ� ÔÕÖ×ØÙÚÛÜÝÞß� àáâãäåæç� èéêëì� íîïðñòóôõö� ÷øùúû� üýþÿ✁✂✄� ✆✝✞✟�
✠✡☛☞✌✍✎✏✑✒✓�☎✆✝✞✟✠✡�☛☞✌✍✎✏✑✒✓✔✕✖✗✘✙✚✛✜✢✣✤✥�

✦✧� ★✩✪✫✬✭� ✮✯✰✱✲✳✴� ✵✶✷✸✹� ✺✻✼✽✾✿❀❁� ❂❃❄� ❅❆❇❈❉❊❋●❍� ■❏� ✔✕� ✁✂�

❑▲▼◆❖P◗❘❙❚❯❱❲❳� ❨❩❬❭❪❫❴❵❛❜❝� ❞❡❢❣❤✐❥❦�❧♠♥♦♣qrst✉✈✇①②� ③④⑤⑥⑦⑧⑨⑩❶❷❸� ❹❺❻❼❽❾❿➀➁➂�
➃✚✢✯Ý�➄➅➆➇➈➉➊➋�➌➍➎➏➐➑➒➓➔→➣↔↕➙➛➜➝➞➟➠➡�

➢➤� ➥➦➧➨➩➫➭➯� ➲➳➵➸➺➻➼➽➾� ➚➪➶➹➘➴➷➬➮� ➱✃� ❐❒❮❰� ÏÐÑ� ÒÓÔÕÖ×ØÙÚ� ÛÜ� ÝÞßàáâãäå� æçè�
éêëìíîïðñòó� ôõö÷øùúûüýþ� ÿ✁✂� ✄☎✆✝✞✟✠✡☛� ☞✌� ✍✎✏✑✒✓✔✕✖✗� ✘✙✚� ✛✜✢✣✤✥✦✧★✩�
✪✫✬✭✮✯✰✱✲✳✴✵✶�✷✸✹✺✻✼✽✾�✿❀❁❂❃�❄❅❆❇❈❉❊❋●� ❍■❏❑▲�▼◆❖P◗❘�✖✗✘✙✚✛✜✢✣✤✥✦✧★✩�❙❚�
❯❱❲❳❨�❩❬❭❪❫❴❵❛❜❝❞❡❢❣❤✐❥❦❧♠♥�

✁✂✄☎✆✝✞✟✠✡☛☞✌✍✎✏✑✒� ♦♣qrst✉� ✈✇①②③� ④⑤⑥⑦⑧⑨⑩❶❷❸❹❺�
❻❼❽❾❿➀➁➂➃➄➅➆� ➇➈➉➊➋➌� ➍➎➏➐➑� ➒➓➔→➣↔↕➙➛➜➝➞� ➟➠➡➢➤➥➦➧�
➨➤➩✤✥✦✥✚Ô✒Ý✞�☞➫✏➭➀❘☞➂➯�✝Ý✗➂➲�✘★⑨✠�★✠✠✘✝▼➍☞②⑩�

➳➵� ➸➺➻➼➽➾➚➪➶➹➘➴�

✁
➟� ➷➬➔Ô→� ❉➊➓� ã➍Ï➓➟➒➓� ➬ã➮✮➢� ➟ó➏➐➓↔� ➱➲� ❋➒➲➎➢➱� ✇✃� ➠➊➓� ➔➍➒→❺➍❐→✢�
✞➢♠➓ã�❒➓æ➱➜②➑✷�❡➛➝➒✝➜❮�❰Ï➺➓� ÐÑ❡ÒÓ� ➜➥�↔✠➅➬➢➺✏➍♠➭� ➼✏➑→➢➒⑩�

❡Ð✠� ✝ãÔ➀✠� ➏➎Õ✴� ➐✠� Öã➑➺➭➔� ❿➟� ✄➜➬→� ×➝➔� ↕➓➵↔� ➤Ø�◗❷➓� ❳➭❷➱➴➭Ù� Ú➝�

➀➊➓� ✻Û➒➱➅� ➜ù� ➀➊➢� ❺➢➺➜öö➢➂➔➑➀➱Ñ➟➒� ö➵➔✠� ✻✾� ✮ê➢� ❋➭➺ê❮➍➺➑ø�
Ü✏➵✈➔➱➟✿� Ý➜öö➍✖✠➓� ➜❮� Ý➓✈➀➆ã� Þ➤→➤↕� ß✠à➍Ï✞✠➅� ❒➎ã➓➅✠� ✏Ð➢�
á➢✂→✭✷� â➤ã➢äö✠❮✏� ➊å➔� ❒ö➓➟➔✠➔� æç➓� ✁✂� ➤è� é➓� ê➓❮→ë❜�
ì➜→➜↔�ß➓➣❚í➢➒� îïðñòó� ✟✠✡☛☞�ôõö÷øùúûü� ➱❮ý➜✓✣➺→❿➜➟� ✰þ�❮➭✜�
ÿ➍➮➊� ❸➢Ï➎✶ô�✁✂✄☎✆✝✞✟✠✡☛☞� ✌✍✎✏✑✒� ✓✔✕✖� ➍❮� ↕✠Õ➞✘Ï→� ➜ù�➬➓❯� ➵➟÷�
➍✈❅ó➒➓� ö➤→➤↔� ã✠➣➱➺✞➓➒� ➀➣↕➜➎➙➣➜➎→� ➀➣✠� Ï➜✗❉✘õ� ✄� ➒✙❁✝❜➓�
➶↕ö➑➀�➶↕� Ð➱✿à�➒✠Ï✚❚→✾�↔✠➙❚➒ý➑→❚➜➝�✛ã✜➀➭� ✄☎✆✝� ➱➒� ➒Ð✰✢�✣�✤❚æõ�
✘ õ � ❡➊➢� ❙Ø✥✦↕✠➅� ➤ù� ✧➍✿➣� Ü➓➺★➍✩� Ñ✠✪➅➀↔✫➀➍➤❮� ✬✞➵✏✠➒� ✭↕➓�

✓✔✕✖✗✘✙✚✛�✜✢✣✤✥✦✧★✩� ✮✯✰✱✲✳✴� ✵✶✷✸✹� ✺✻✼✽✾✿❀❁❂❃❄� ❅❆❇❈❉❊� ❋●� ❍�
✪ß■❏✰ø☞⑨❑�▲➣➱✝➣� ❩✏✝☞▼➟➍◆❽❖� ▼➣Ñ�❺✠⑨➍❿➀❺➵▼➱☞❥�➫✆✜➀✠� ✥❊�➂✣➣➊↔❺�P✞Ý❉Ø�☞❩�
◗➯❘✏➂❽✏� ❙✦Ñ➄✘� ☞➡�P� ✎⑧✤✎✝✦✠⑩� ➆✗� ❉➔✎❿� ÖÝÖ❽❩❦� Ý✑� ➃✑★➍❺✚�♠✠❷✎❚✘� ❥❯➨➐❽❺�
❱ø❲➀✠� ➍❿� ❳➍②✘✓� Ý✗★� ❉➔✠� Ï➔Ý❨✝➄✘❩� Ý❺✠� Ö❩✏★✎✝➀✏✓� ✎➝� ✏❬Ï❿✘✑➠�❫Ý➂❛í❭�
❪❫❴❼� ✎➂✎✰✞❵✘Ò� ❛❯❩�❀Ý❜☞❺� ➀✘✝❷②➍❝✣✠� ✎❞� ✌❊✠✆❙❡Ï✏❽❿➍✗❢� ➍✎❞� ✍❋✝✠➂➅✘�
❣❤✭✐➓� ♦✥✝Pþ➍➤➟� ➷✢Ñ✑◗✡❥✝❦➀➍☞❥� ✎➍✎❧� ✘✚★✎♠✎★❯Ý❭� ♠➨Ý➛✒✠✘❺�♥✠➬❳✠✗→Ý➀✎☞❥�
❒♦❞�♣➔➵q❘r➶à�❼✘Ï☞✚✗➍✠➍➤➂õ�s✏� ✥✿✘✗➱②t�✒➔Ý❿✘❄�➂Ý❫✉✢� ❙❩➓✆❙✈✝✘➅➅➍②➅�
✇ð✞✒➘� ➑✥� ❺✠①✰❵✠� ◆☞➍❿✘➅� Ý✗✓� ✠②➔Ý②✝✠➅� ➀❷✠� ❝▲Ý✦➍❻� ☞✌�❉❷✠� ➱➨Ý❢✘� ❯➅➍②➈�
②③④� ⑤⑥⑦⑧⑨⑩❶❷❸❹� ❺❻�❼❽❾❿➀➁➂➃➄➅➆➇� ➈➉➊➋➌➍➎➏➐� ➑➒➓� ➔→➣↔↕� ➙➛➜➝➞➟➠➡➢➤➥�
➦➧➨� ➩➫➭➯➲➳� ➵➸➺➻➼➽� ➾➚➪� ➶➹➘➴� ➷➬➮➱✃� ❐❒❮❰Ï� ÐÑÒÓÔÕÖ×Ø� ÙÚÛ� ÜÝÞßàáâã� äå�
❺➨■➶æ➘✠� Öø➵◗✘� ç❿➍➂✚� ❡➣✠� Öè▼➤✝✰ø�é➵✈➂ê� ë★⑨✘� ★✘➀✠✝✮✎☞➟ì� ➔❋✚Ý➀➱☞➟� Ý✈★�
íîïðñòóô� õö� ÷øù� úûüýþ� ÿ✁✂✄☎✆� ✝✞✟✠� ✡☛☞✌✍✎✏✑✒� ✓✔✕✖✗✘✙✚✛✜✢✣� ☎✆�
✤✰✩❥✘✝➄❽✢� ✤✰❳Ö✥✑✠✗➀� ✥❙Ö❡✦✒➣� ✧❤♣❑q� Ý✑✓� ➍➂� ✮▲✘� ✘➂➓✎✗➅� ➫➔➵➅Ø★�
✫ï➩✇� Ò✠▼➨✘➂❉✠✓�Ï➔Ý✩✝▼✠✪� ➵❩✘� ✝☞✈✝✠Ö➀✫➵ø➍◆✘★�❯➅✎➝❾�✝✈➅➒�✒☞✬✭Ñ➠✎➤➂�
→➶❫✒øÝ➍✘� ➨Ý→✝➔➍②❾✮� Ý� ➅✝❷✘➨✘� ❿Ö✘✝➍❀✝Ý✯❹� ✜❙Ö❺✥✑❺➍Ý➀✠� ❛❺� ❀✥➢★�
✰↕➨✱✲� ❼➵✳✥❺� Ý➫✑✦➍✒Ñ➻➍☞➟� ☞➡� ✴✕➅✂� ➍➅� ➟✥✵❛❾� ✝✥✶✠✝→✯✥✑✷� ✸☞❺✢✠❺�
♣✰æ▼❡ø✹� ➅Ý❩✺➍②✿✻� ✍❉☞❭✠✗� ✝Ý❺➅✼� ✽✗❛❩✝✠➇✘✗➀❄�✴Ï❈✠✾�❤➤➂→✿ø❀�✣❁å❥✝�
Ï✰②❂☞❃� ✣➔Ñ� ★Ý➍P➜Ý❽✘� Ï☞➂❽➍➅▼❄� ☞å� ❅❆❆� ❈Ý❺� ✎❳Ý❇✏➅� ❉Ý❩❽❛� ▲➂★í❺�
✚➱➘➘➍✐➍øÝ❺�ã✎⑨❷➄➍➟❾�✝✥➂★➱➀✯☞➂� ➍❽� ▲❿✘✢⑩�➟➔✠� ❽❈✝❘✏✗Ï✧�✥❉�➀➣✏� ❿❊➵✮✘✐� ✎❽�
✁✂✄☎� ➈❋� ●❍❩✠� ■✝▲➅� ➱➅� ➷②✢➍❏� ❑✠❷➍❨✘� ♦➍✒✘➂➅✘� ➅øÑ➀➢� ▲Ý✞➍✓Ñ❉➍➤➝�
▼◆❷✘▼❷✘❺� ✍✎✝✘✗❿✘� ❙ø✜▼✠� ➤➡� Ý� ♦❇❷➍✝✦✠� ➍❿� Ý❿� ➞✏❺� ❖✥P★� ➀➛✑❿◗☞❘� ❙➂★�
➔➍✚➔❚Ý❯�❽▼Ý✗★❺❺★❱�
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❆�✚☎✛☎✝✙❇✣� ✁✂✖✔✝� ❈❉❊☛✔❇✝✞✔✌✂✛� ❋ ❋ ❋ � ●❍✒❋■❏❑✙✟✒❉❊▲✔❇✝▼✟✌✂❑✢✠◆�

✁✂✄�☎✆✝✞✟✠✡☛�☞✂�✌✍☎✎�✏✞☎✎✑�✒✓✔✕✖�
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✁✂✄☎✂✆✝✞✝✟✠�✡☛☞✌✍�✎✏✑☞✒✓✔�✕✂✖✁✗✖�
✁✂✄☎✆✝✞✟�✠✡☛☞✌✍✎�✏✑✒✓✔✕✖✗✘✙✚✛✜�✢✣�
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❀❁❂❃❄❅❆�❇❈❉❊❋●❍■�✖�❏☛☞✩✠✍❑✓▲✍�✝▼�◆☛✭✔✟✏✕☎✩✞�✖�✗✄ �✘ �❖✏✚✍✜✍✢✍☛�▼✤✌� ✥✏P✕✏✓☛✠✜✏P�✩✏✪�◗☛☎✆▲✝❘✝❙�❚�❯❱❲❳❨❩❬❭❪❫❴❵�

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

✰✱✲✳✴✵✶✷� ✸� ✹✺✻�✼✽✾✿❀❁❂❃❄❅� ❆❇� ❈❉❊❋●� ❍■❏❑▲� ▼◆❖P◗❘� ❙❚❯� ❱❲� ❳❨❩❬❭❪❫❴� ❵❛� ❜❝❞❡❢❣� ❤� ✐❥❦❧♠♥♦� ♣qrs� t✉✈✇①②③� ④⑤⑥⑦� ⑧⑨� ⑩❶❷❸� ❹❺❻❼❽❾❿�
➀➁➂➃➄➅➆➇➈➉➊� ➋➌➍➎➏➐➑➒➓➔→� ➣↔� ↕➙➛➜➝➞➟➠� ➡➢➤➥➦� ➧➨➩➫➭➯➲➳➵➸� ➺➻➼� ➽➾� ➚➪➶➹➘➴➷� ➬➮➱✃� ❐❒� ❮❰ÏÐÑÒÓ� ÔÕÖ×ØÙ� ÚÛÜ�ÝÞßàáâã� äåæçèéêëìíî� ïðñ�
òóôõö÷� øùúûüýþÿ✁✂�✄☎✆✝✞✟✠�✡☛☞✌✍✎�✏✑✒✓✔✕� ✖✗✘� ✙✚✛✜✢✣✤�✥✦✧★✩� ✪✫✬✭✮✯✰✱� ✲✳� ✴✵✶✷✸✹� ✺✻✼✽✾✿❀❁❂❃� ❄❅❆� ❇❈❉�❊❋●❍■❏❑� ▲▼◆❖P◗❘❙❚❯� ❱❲❳❨❩❬❭�
❪❫❴❵�❛❜❝❞❡❢❣❤✐� ❥❦� ❧♠♥♦♣qr�st✉✈✇①�②③④⑤⑥⑦⑧⑨⑩❶� ❷❸❹❺❻❼�❽❾❿➀➁� ➂➃➄➅� ➆➇➈➉� ➊➋➌➍�➎➏� ➐➑➒� ➓➔� →➣↔�↕➙➛➜➝➞➟� ➠➡➢➤� ➥➦➧➨➩➫➭� ➯➲➳➵➸➺➻➼➽➾➚�
➪➶➹➘➴➷➬➮➱✃�❐❒❮�❰ÏÐ�ÑÒÓ�ÔÕÖ×�ØÙÚÛÜÝ�Þßàá�âãäåæçèéêë�ìí� îïðñòóô�õö÷ø�ùúûüýþÿ�✁✂✄☎✆✝✞✟✠✡☛☞� ✌✍✎�✏✑✒✓� ✔✕✖✗✘✙✚✛✜✢�✣✤� ✥✦✧★�✩✪✫✬✭✮✯�
✰✱✲✳✴✵✶✷✸✹✺✻� ✼✽✾✿❀❁❂❃� ❄❅❆❇❈❉❊❋●�❍■❏❑▲▼�◆❖P◗❘❙� ❚❯❱❲❳❨❩❬❭�❪❫❴❵❛❜�❝❞❡❢❣❤� ✐❥❦❧♠♥♦♣� qrst✉✈�✇①②③④� ⑤⑥⑦⑧⑨�⑩❶❷❸❹❺�❻❼❽❾❿�➀➁➂�➃➄➅➆�➇➈➉➊➋�➌➍➎�
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ABSTRACT : A wireless sensor network (WSN) is formed by grouping a number of sensor nodes 
together to play its role like sensing, monitoring, gathering and forwarding the data. The application 
of a sensor includes vast areas like Home security, machine failure diagnosis and biological detection, 
military, agriculture, etc. Researchers are doing a lot of researchers in various areas of sensor 
networks like routing, energy efficiency, and data aggregation etc., Routing plays an important role 
in WSN. A number of routing protocols are emerging day to day. The energy efficiency is the main 
constraints. LEACH (Low-Energy Adaptive Clustering Hierarchy) is one of the routing protocols 
proposed to routing. This paper presents a review of the Variants of LEACH protocols proposed to 
wireless sensor networks. Finally, we provide a comparative study on these various protocols. 

KEYWORDS - Energy efficiency, LEACH, Routing Protocols, Wireless Sensor Networks 

1. INTRODUCTION 

Wireless sensor network (WSN) becomes an essential element in our daily life. A sensor 
network includes low-cost, low-power wireless sensor nodes, with functions like sensing, 
monitoring and computation capabilities [I]. 

The communication distance between sensor nodes is very short. Sensor nodes are 
battery-powered and are expected to operate for a long time. The architecture of WSN is shown in 
Fig 1 .  The lifetime of a battery is limited. Each sensor loses its energy during the process of 
sensing, communicating and data forwarding. Even though in idle state a little bit of energy is 
utilized. It is very difficult and costly to recharge and replace the battery. 

Figure 1 Architecture of WSN 

The unique characteristics and constraints on the sensor network leads to new challenges. 
Researchers focus on various activities to explore and overcome the constraints on WSNs and 
solve design and application issues. Hierarchical routing technique [2] is used to maintain the 
energy consumption of sensor nodes. Main objective is to reduce the level of transmission of the 
sink. LEACH [3] is one of the hierarchical routing protocols for sensor networks. The idea 
proposed to LEACH leads to many hierarchical routing protocols [4]. LEACH uses a cluster 
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✩✫➐✕➑✇� ❯✫♥✕✢❯✖✾� ♦➒❯q� ➓✦P✖✫P✙✧❤✴➔→� ✰✲� ✴➣✻❡✽� ↔✰➀✼↕� ❤✲→�
➙➛➜➝➞➟➠➡➢➤➥➦➧➨� ➩➫➭➯➲➳➵� ➸➺� ➻➼➽➾➚➪➶� ➹➘➴� ➷➬➮➱✃❐❒❮� ❰ÏÐÑÒÓÔÕÖ×Ø�
☞✬� ▼✾❅✩� ♣✫★✫➙❯✖✯� Ù➒✧ÚÛ� ➊❁✫� ✍Ü❡✴� ✈❳➏✼→� Ý✻↕✽Þßà✴á�
✄➈✙✾❦P✙①✖❧✙✿✦●� â❯✦✙➒⑧➒❆� ã✍äåâæ� ▼✦� ✉▼ç✛P� è❤✙❤� ❅✬❩✼é♣❅✴ê�
ëìí�îïðñòóôõö÷øùúûü� ✁✂� ýþÿ✁✂✄☎✆� ✝✞� ✟✠✡☛☞� ✌✍✎✏✑✒✓� ✔✕✖✗✘✙� ✚✛✜�
✉➈✙✯✫●✙➋✢✙✫♠�❂➛✣✤➌✙✾�✥✦ô✛P✧� ✛★�✫❡✙✤✈✩❡✯✼➀�✪✰❂�❡✰✻➣❜✼�
✙✦� ♠❦✩▼①●❧✙✛✦P� ✬✦♠✫� ▼✦� ❸✖✯①✫➐✫� ✇✰❳→� ✈❳↕❤⑤✬✭✧� ❳✲➀� ✮❤❭á�
❯✕✯➤❄✰✱➍� ✲✕✖✦✬✮✳� ✴✵✶� ✷✸✹✺✻� ✼✽✾✿❀� ❁➎� ➀✳❡❂❃✲✳➀� ❄❤❅✳➀� ❚⑤�
❄❥❋❄� ⑧❃✗❆➊� ➐✤❥✗✕� ✦❋� ●þ■✫� ➻✬♠� ✮✤✙✾☛� ☎✾✛❯♠❇� ✙✾✫� ✸tÕ✬➻✽✹❯✫�
❈✫✬✕❉➊✛❊P�✢P■�➐✫♣❋✖➇●❍✦P�✮■✱✼❡❡� ❬❡� →✼❏✼Ñ✰ß✼⑥� ✴✰�❑✶✰❏▲➀✼�
✩✕⑧▼❯✫�✮✉✙✢� ✛●◆❯✣✤✙✛➒➁�▼✾♣✦➛é✾✰❖❩�✴P✼� ✼✲✴❂✶✳�ß❻❩❣◗� ❘❤✸✳→�
✦➨� ▼✯✫� ★➡✣▼✇❙ô❇✦P� ❯✕★➈✇➠✜❚� ✙✯❽� ❲❯❊✮✦✜❽♠� ß❯❫ô✰❯✰✇� ❧➫✾➡✳s✳➎�
❷✕❱✕❯�❯✕★✪❲✜�➊✾✤✬�✤❯✫❳➡❨✻✗� ✸✱❣✼❩⑦❬❭�

✡☛☞✌✍✎✏✑✒�❪❫� ❴❵❛� ❜❝❞❡❢❣❤�✐❥❦❧♠�♥♦♣qrs�t✉✈✇①②③④⑤⑥⑦⑧⑨�
❂▼❲❅⑩❶➊✾� ❯✦➈✙✛●❈✳� ▼✡✪★●� ✖❊✹✬▼� ❳❤❆❖✼� ❷❸� ✲✰→✼� ❳✲➀� ✮❹❩❣s�
✩✿❺P✤✙➈✧✫� ❺✕●✫❯❻✙✛✦✬� ✉✬✮� ❏✼❼❽❜❤✴❬❾✲� ❡❜á✳❩✼❿� →❤✴❤�
①✬✙✫❺♣t➊➀�✫✙✖➁�
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✁✂✄☎� ✆�✝✞✟✠✡☛☞✌✍✎✏✑✒�✓✔✕✖✗✘✙�✚✛�✜✢✣✤✥✦✧★✩�✪✫✬✭✮✯✰✱�✁�✲✳✴✵✶✷✸✹✺✻✼✽� ✾✿❀� ❁❂� ❃❄❅❆❇�❈❉❊� ❋●❍■� ❏❑▲▼◆�❖P◗❘❙❚❯❱�❲❳❨❩❬❭❪❫❴�

✁✂� ✁✂✄☎✆✝✞�✁✂✄�

❵❛� ❜❝❞❡❢❣❤✐�❥❦❧♠♥�♦♣qrs�t✉✈✇①②③�

✁✂✄☎� ✆✝� ✞✟✠� ✡☛☞✌✍✎✏✑� ✒✓✔✕� ✓✖� ✗✘✙✚✛✜� ✚✛� ✢✚✣✤✥✦✧✧� ★✩✪✫✬✭�
✮✠✯✰✱✲✑� ✳✴✵✶✑� ✷✚✸✹�✺✹✻� ✼✽✾✥✿❀�✓❁�❂✖❃❄✖❅�❆✖❇� ❈❉❊✛✸❋❊✛❄✛●�
❍✓■✤✭❏� ✔❑▲✙✤▼� ◆✓� ◆❖P� ❃✻◗◆✚❘❙❚✓❘� ❇✘❯✖❱� ❲✓❳❨✚✺❩� ❋❘❇�
❬✹❋✛❭❪✛✜� ◆✰✼✓✶✓✜❫❴� ❵❛❜� ✺✹✤� ❙❝✸✹❞✔❡� ❢✣✤❣❤✖◆✤✩� ★� ✧✐❈❢❥�
❊❲✡❦✠❈❧✖✙★♠✥✤� ❆✥♥✬✣✚✙❖❀� ✷✹❊♦✹� ✜❝❙✔❋✛✸✦✦▼� ♣✙✗✖✜�
qrst✉✈✇①②③④⑤� ⑥⑦� ⑧⑨⑩❶❷❸� ❹❺❻❼❽❾❿� ➀➁➂➃� ➄➅➆➇➈➉� ➊➋➌➍➎➏➐➑� ➒➓➔→�
❙✶♥✰✔❄◆✹❈� ✚➣� ↔◗✤❇� ❊❘� ✺❖❊◗� ➣✙✽✖✜↕➙� ❬❞❛✛✻❍◆P❇� ❳❆❍➛❳❞❛✤�
✮✠➜➝✎✱✲➞� ➟✰✒☞✌P✣➠� ④✹➃� ➡❝❏➃� ➢❉➤� ❘✓✙� ✾✤� ❏✫P� ❲✐✛❪❈❝➢�
✠➥✠✱♥➦� ➧✎✥✘➜❊✎✖�❃✘✻� ◆✎� ◆➋P� ✼✓▼▼✚♠➨✻�✬❀✚◗❣❊✬✖�✬➩�◆✫✦� ✓❢◆❪❲❋✥�
✥✐✖✕✑� ➫✙� ✺✹✤� ✙➭❲P� ✓➯� ➲➳➵� ➸➺➻➼➽➾➚➪� ➶➹➘➴➷➬➮➱✃� ✛✿◆❐✬✣➼�
❬★❒⑩✥★✸✚✎✖❴� ❮✛❰� ✺✹✤� ❉❝Ï✓✔➣� ❇P✌✤✶✓❢➃❇� ❉� ❇❩✖ÐÑ� Ò❝◆✚✖❱�
ÓÔÕ✎Ö✐➜×Ø� ÙÚ� P➧✸❙✾Û▼❖✚✖♥� Ü✩� ❈❉✚✛④❙❊✖✚✛❅� ❍❞➘✦❍✸✚✓❘Ý�
✰✣✚✤✖➜✉✳� Þ✤✧⑨✚✓✖▼� ❐✹❊ß❖� ❝✧✤◗� ✙✹✤� ❪❇✤❉� ✬➯�✼✔✬★✭✸❊✌✤� ◆❞� ❍✬à✤�
✷❄◆✹�④✹✻�❝✛á➄✤❇❊✭❏★✾❦✻�◆❞✼❞✶❞â�❍❖ã✛ä✻✧➉�

④⑤� ⑥⑦⑧⑨⑩❶❷❸❹�❺❻❼❽❾�❿➀➁➂➃�➄➅➆➇➈➉➊➋�

å✚✸✹� æç♠✥✤è❇✣❄✌P✖� ✔✰❝✺✐✖✜� ✼✽✙❞❍❞✥✧➠� ✤★✭✹� ✖❞✩P� ★é✻❲á✸♣� ✺❞�
➢➺➭✛④❋❄❘� ✭✓✖◗❄▼✙P✛✙� ❝✼� ◆❞� ❇★✙P� ê❞↔✸✚✖✜� ❊❛ë✣❲★✺✐✬✖� ✙✓� ✻✌✿ì➙�
❞✙✫➃ê� ✛✓❇✤� ✚✖� ◆✹✤� ✖P◆✷❑✔✕❴� í✹❊✧� ✚✧� ❇✓✛P� ✚❘� î✤◗à✬❘◗✤� ◆✓�
❬✹⑥❅✤◗� ✚❛� ◆✹✤� ❘✻◆✷❞ïð� ñ➙� ✹❉✌✚✖❱� P❙✭✹� ✖✓✩✤� ↔❢✩★✸➃� ò✺◗�
óô✞✐✛õ� ✞✵ö✥✤� ÷✳� ✼ø✼➺✜❙✙P� ✙✹P� ❝✼✩★✸✤▼� ✙✓� ✚ù✧� ✖✤✚ú✹ûì✐✖❱�
✖✬ü✤ý❴� þ✹ÿ✧✁� ❊◆� ✚❡� ✼✣✓❙✭✂✄✉� ✚✖� ✸✹✤� ◗✤✖◗✤� ◆✹❆✺� ✷✹✤✛� ★�❢❆❬➛✤✺�
✖✤✤✩⑨�◆✓� ✾✤�☎✣✷✆✩P❇�◆✹✤�✝⑩◆✤� ❊➣� ❋✶✔✤★❇❩�✞✬✷✖�⑥❇�❬Ü� ✾✤�
❊❈❈✤❇❊Ó✙P✥➤� ❝✧✤❇❴� ✟◗� ✚➣� ✺✹P� ✭★◗➃� ë✔� ✷✚ê✤❇� ✖✤✸❐❞✔✠❜� ✙✹✤�
➡❝✙✐✛♥� ✺❉✾✶P� ✚▼� ❍✬✖▼✸✡❍✺✤❇� ✘ý✐✛✜� P❊✸✹✤☛� ✶✚☞✪◗◆❆✸✻� ✬✔�
✩❊◗➔ã✛♦✤� ✄➃❍◆✬✣� ❙✥❱✬✣✚✙✹❈✌� ♦❞✖✸★✚✛❄✖❱� ★� Û◗✙� ✓➯� ã✍� ✙✹✤�
❃✦◗✺✚✖❙✙✚✬✛▼✁� ✺✫✤� ❘✤✎✸� ✹✓✏✑� Ü✒� ✺✹✻� ❘❝❈✓✻✔� ✓➯�✹✓❢▼� ✺❞� ✻★♦✹�
❇➃➣✙✐✖❙✙❊❞✛❴�

✄☎� ☎✆✝✞✟✠✡☛☞✌✍�

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

✁✂�✄☎✆✝✞✟✠�✡☛✝☞✌✍✎✏✏✑�
✁�
✒✓�✁✂✄☎✆✝�

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

✸✹✺✻�✼✽✾✿❀❁❂❃�❄❅❆�❇❈❉❊❋●❍■❏❑�▲▼◆�❖P◗❘❙❚❯❱❲�
④➌❄➍➎☞✩❢➏� ✔✖� ✕✖◗� ✼✵á✠✔� ✗✰✖✑❊✳✘✙� ✠❘✠✔â� ✚✰✖✑✛★✚✖✤✩� ✜✣✤✤� ✔❘✺✤✢✤◆� ✣❑➘➃❬✺✚❑❛� ➊❖✆✐✖●✤� ➊➃✖❡❞✣�✥✤◆✷✓✣➼� ❤◆q✦� ❆✧�
✽❝★✚✖❱� ✩✽✸✓♦✓✥❡� ✪✫❃� ✬✖✤✣♥✭� ✣✓✃➧ô❈✮✙❪✓✖� ✺P❬✹❛❊✯❝✤◗� ë✣� ❲✬✾✚✶✤� ✖✬❇✤✧�✰P� ✾❋✱✤✔❫� ❞✼✿✔✲✺✤✩➉� þ✹✤❫�✳✤� ◗✘✴✵✔❄✛❱�✶❞❀�
✚❈❢✽✌✚✛✷�✸✹✺✻✼� ✽ÿ✸❄✖♥�✏✣✰➜✎✾✎Ô➧�ç✮✿� ✤✖✤✣♥➙� ➃❀❁✤✛♦➙➉� ❂❃❄✺✉❇� ❤✛✦❄✜➤� ❦➃✌✦✥� ❅➡✾✥✉❲✧� ❆❇❇� ✙✫❈� ✾❉é❊✣❋� ●①❍❏ò❀❤�
■✌✤✖�❉�✖✤❐� ✽❝◆❊❛❏� ❑▲✞✰✚✰✶�☎✫ç➜�▼▼◆❖P� ◗❘✮✠❙❚❯� ✻❀❍✚✠✖➜� ✤❱✸✦✛❣✚✓❘� ✚✧� ✄✤î❩� ✐❈✼❞î✸Ü✙�❉✚❲➉� ➊❞❈P� ✖✬❇➃◗�❲❳❏� ✩✓❐✖� ❇❝✤�
❨❩❬❭❪❫❴� ❵❛❜❝❞❡� ❢❣❤✐❊✛♥❥� ☎✠❦✟➥❧✯✏☞�✞✰� ✙✫P�♠♥♦♣þ�✽✘✙✐✛♥� ◆✓� ✼✓✷➃ì� ➃✎✹★✘➣✙✚❑✛�q❇� ✇✹❝◗� ✓r➃❘� ï✤❇↔♦P� ❏✹P� Ûs✵◆➭➢✤� ❞➯�
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In mobile ad hoc network security and energy efficient 

model has .become a critical issue because of the imprac- 

ticability of energy management. Reliable minimum 

energy cost routing (RMECR) and reliable minimum 

energy routing (RMER) [l] was designed for improving 

energy-efficiency, reliability, and prolonging network 

lifetime. But, security remained unaddressed in this 

method. Another method was presented to maximize the 

network lifetime by means of managing redundancy [2] 

and using voting-based intrusion detection algorithm. 

Though, multi path routing was not considered in this 

method. Cross-layer optimized energy aware multipath 

routing protocol [3] was designed by utilizing network 

resources such as node energy and link bandwidth. But, the 

nodes' behaviour under different mobility scenarios was 

not considered. According to quality of service [4], certain 

metrics like link expiration time, probabilistic link reliable 

time, link packet error rate and link received signal strength 

were considered with aiming at reducing the energy con- 

sumption nd improving the packet delivery ratio. Though, 

1 Introduction 

Keywords Mobile ad hoc network · Intrusion · Node 

disjoint · Multipath · Route discovery 

reduce energy consumption and execution time during 

multipath routing and to increases the security of the 

network. 

russias07 l 6@gmail.com 

1:81 S. Russia 

Abstract The severe resource constraints and deployment 

environments of mobile ad hoc networks (MANETs) pose 

challenges for the security and energy consumption during 

data transmission for these networks. Multipath routing and 

energy consumption are the important factors to be con- 

sidered in mobile ad hoc network as it provides a powerful 

tool for studying security aspects during data transmission. 

Advances in MANET technology have provided the 

availability of energy efficient reliable and multi path 

routing for intrusion tolerance with capability of identify- 

ing reliable routes, determining the best redundancy level 

to increase the operational lifetime of the network. Iden- 

tifying a secured and energy efficient multipath routing for 

MANET represents the basic challenge during data trans- 

mission. In order to overcome such limitation, a hybrid 

method called as joint cost and secured node disjoint 

energy-efficient multipath routing (NDE-MR) is designed 

for MANET to reduce the energy consumption and exe- 

cution time during the multipath routing and to improve 

security during data transfer. Node initialization initializes 

the mobile nodes with energy efficient model by obtaining 

the neighbor node data. Next, cost-based multipath route 

discovery model identifies the path with the least trans- 

mission cost through which data forwarding is inade. 

Finally, security is achieved through node disjoint path 

model by splitting the data packets into different segments. 

Simulation results show that the NDE-MR model is able to 
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©Springer Science+Business Media New York 2016 

s; Russia • R. Anita2 

mo el takes more energy. 

K.S.R. Institute for Engineering and Technology, rgy based multipath reliable routing protocol [5] was 

Tiruchengode 637 215, India P~t ~~1PAtJo-improve packet reliability rate and to reduce 

Department of EEE, Institute of Road and Transport K. $. R IP.ti:!tlft4".!!J>T~P..<f<l.\tltty. communication overhead. However, 
Technology, Erode 638316, India ENGiNir.mum~ti,"',(ilt!lti~ut(catl~oH.un~G~urity in the optimized multicast 

K, s. n, r.~J .. \ii f~i~.!;·,;;i·~l, 
1lRUCi-H.:1>iH..:7C!!'.!Hf. M G3i' Z15, 
NAMAKKJ:i,,L ru, -rilJifiiL NftJJU. 

Joint cost and secured node disjoint energy efficient multipath 

routing in mobile ad hoc network 

~'CrossNlark Wireless Netw (2017) 23:2307~2316 

DOI 10.1007/sl 1276-016-1288-x 

Page 35 of 39Page 59 of 74



1-.... 

- 

z 

- 

PEEK&IPA, 
K. S. R. INSTITUTE FOR 

ENGINEERING &ND TC#NL.OGY, 
. & .  RR. KAI'I ASAR, 

TIRUC{EN&ODE - 637 25, 
NAMAKKAL Dt, TAMIE. NADU, 

\ 
International .Journal of Inventions in Computer Science and Engineering 
ISSN (Online): 2348 - 3539, ISSN (Prin0): 2348--343 Volume 3 Issue 2 Feb 2016. 

I  

An Analysis of Energy Efficiency of Leach Protocol in Wireless 
Sensor Network 
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ABSTRACT : A wireless sensor network (WSN) is formed by grouping a number of sensor nodes 
together to play its role like sensing, monitoring, gathering and forwarding the data. The application 
of a sensor includes vast areas like Home security, machine failure diagnosis and biological detection, 
military, agriculture, etc. Researchers are doing a lot of researchers in various areas of sensor 
networks like routing, energy efficiency, and data aggregation etc., Routing plays an important role 
in WSN. A number of routing protocols are emerging day to day. The energy efficiency is the main 
constraints. LEACH (Low-Energy Adaptive Clustering Hierarchy) is one of the routing protocols 
proposed to routing. This paper presents a review of the Variants of LEACH protocols proposed to 
wireless sensor networks. Finally, we provide a comparative study on these various protocols. 

KEYWORDS - Energy efficiency, LEACH, Routing Protocols, Wireless Sensor Networks 

1. INTRODUCTION 

Wireless sensor network (WSN) becomes an essential element in our daily life. A sensor 
network includes low-cost, low-power wireless sensor nodes, with functions like sensing, 
monitoring and computation capabilities [I]. 

The communication distance between sensor nodes is very short. Sensor nodes are 
battery-powered and are expected to operate for a long time. The architecture of WSN is shown in 
Fig 1 .  The lifetime of a battery is limited. Each sensor loses its energy during the process of 
sensing, communicating and data forwarding. Even though in idle state a little bit of energy is 
utilized. It is very difficult and costly to recharge and replace the battery. 

Figure 1 Architecture of WSN 

The unique characteristics and constraints on the sensor network leads to new challenges. 
Researchers focus on various activities to explore and overcome the constraints on WSNs and 
solve design and application issues. Hierarchical routing technique [2] is used to maintain the 
energy consumption of sensor nodes. Main objective is to reduce the level of transmission of the 
sink. LEACH [3] is one of the hierarchical routing protocols for sensor networks. The idea 
proposed to LEACH leads to many hierarchical routing protocols [4]. LEACH uses a cluster 
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Protocol For Location Privacy Using K- Anonymity With 
Hla In Wireless Sensor Networks 

'T.Gowri, D.Balakrishnan 
' P  G  Scholar, 'Assistant Professor 

Department of computer Science and Engineering 
Maharaja Engineering College 

India 

Abstract-K-anonymity has been used to proteet location privaey for place monitoring services in wireless sensor networks (WSNs), where 
sensor nodes work together to report k-anonymized aggregate locations to a server. Each k-anonymized aggregate location is a cloaked area 
that contains at least k persons. However, we identify an attack model to show that overlapping aggregate locations still pose privacy risks 
because an adversary can infer some overlapping areas with less than k persons that violates the k-anonymity privacy requirement. In this 
paper, propose a reciprocal protocol for location privaey (REAL) in WSNs. In REAL, sensor nodes are required to autonomously organize 
their sensing areas into a set of non overlapping and highly accurate k-anonymized aggregate locations. To confront the three key challenges 
in REAL, namely, self-organization, reciprocity property and high accuracy, we design a state transition process, a locking mechanism and 
a time delay mechanism, respectively. We compare the performance of REAL with current protocols through simulated experiments. The 
results show that REAL protects location privacy, provides more accurate query answers, and reduces communication and computational 
costs. 
Keywords-Location privacy, k-anonymity, wireless sensor networks, location monitoring systems, aggregate locations 
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Third, the system only allows sensor nodes to report k 

anonymized aggregate locations to the server and these 
aggregate locations are publicly available. Lastly, an 
adversaryis a user of the monitored system or a certain operator 
of the server who can arbitrarily analyze aggregate locations 
through the system terminal and the background knowledge in 
order to infer the location of a monitored person, 

source node the P2P communication can be implemented using 
multi-hop routing techniques. In addition, our system(a) 
establishes a secure network channel for 
communicationbetween sensor nodes to avoid internal network 
attacks like eavesdropping and malicious nodes and asecurc 
protocol to ensure data confidentiality, data authentication ,data 
integrity and data freshness, and (b)employs anonymous 
communication techniques for communication between sensor 
nodes and the server; hence, given a k-anonymized aggregate 
location R, the server only knows that R's sender is one of the 
sensor nodes within R. through establishing secure network 
channels, the sensor nodes constitute a trusted zone inwhich 
they just behave as defined in our proposed REAL protocol. 
Second, through the anonymous communication techniques for 
communication between sensor nodes and a server, the server 
only knows that the sender of a k-anonymized aggregate 
location .R is one of the sensor nodes within R, but cannot infer 
the exact identifier of the sender ofR. 

A Peer-To-Peer System For Location Privacy Protection On 
Road Networks 

The k-anonymity technique is widely used to provide 
location privacy protection for accessing location-based 
services (LBS), i.e., the exact location of a query initiator is 

ked to a spatial region that contains at least k 
ishable users. However, a centralized location 
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INTRODUCTION 

Sensor nodes are stationary after deployment, but 
routing paths may change over time due to node failure. In 

each reporting period, every sensor node is aware of its location 
and sensing area and responsible for determining the number of 
persons in its sensing area. All sensor nodes autonomously 
organize their sensing areas into a set of non-overlapping k 
anonym zed aggregate locations and report them to the server. 
The server collects k-anonymized aggregate locations from 
sensor nodes, estimates distribution of monitored persons us ing 
the spatial histogram method, and provides location-based 
services through answering aggregate queries from users, for 
instance. The spatial histo gram divides the whole monitored 
area into disjointed equal-sized grid cells and maintains an 
estimator of the number of objects with in each grid cell. 
Further only the system administrator can change the anonymity 
level k of the system by disseminating message with a new 
value of k to all the sensor nodes. Users are the persons 
monitored by the system. They can also issue aggregate queries 
to the system via the sensor nodes. 

The server answers the queries based on the estimated 
object distribution. Communication models by maintaining a 
routing table, a sensor node know how to communicate with 
others even ifthe network topology is changing due to node 
failure. Once a sensor node receives a message of any type, it 
immediately confirms the receipt by sending an 
acknowledgement message. Thus, if a message gets lost, the 
source sensor node will send it again until it receives the 
acknowledgement message. Sensor nodes use two 
communication paradigms: (1) Broadcast. All sensor nodes 
residing in the transmission range of a source node receive the 
broadcast message in the field. (2) Point-to-point (P2P). There 
is only one destination node for the message being sent from a 
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2. Basic concepts 

Let V be a non-empty finite set and Es;;;; V x V. A fuzzy graph G: (<J,µ) is a pair of 

I. Introduction 

Fuzzy graph theory was introduced by Azriel Rosenfeld in 1975. In 1994, Zhang initiated 

the concept of bipolar fuzzy sets as a generalization of fuzzy sets. Bipolar fuzzy sets are 

extension of fuzzy sets whose range of membership degree is (-1, l] . In bipolar fuzzy 

set, membership degree 0 of an element means that the element is irrelevant to the 

corresponding property, the membership degree within (0, l] of an element indicates that 

the element somewhat satisfies the property, and the membership degree within (-1, 0) of 

an element indicates the element somewhat satisfies the implicit counter property [ l]. For 

example, sweetness of foods is a bipolar fuzzy set. If sweetness of foods has been given 

as positive membership values then bitterness of foods is for negative membership 

values. Other tastes like salty, sour, pungent (e.g. chili), etc are irrelevant to the 

corresponding property. So these foods are taken as zero membership values [9]. Akram 

and Dudek introduced the concept of regular and totlly regular bipolar fuzzy graphs in 

2011 [I]. In this paper, we discuss some theorems of edge regular bipolar fuzzy graphs 

through various examples. We provide a necessary and sufficient condition under which 

they are equivalent. 

First we go through some basic definitions which can be found in [l-9]. 

On Edge Regular Bipolar Fuzzy Graphs 
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Let c: : (V' E) be a graph and let e = UV be an edge inc*. Then the degree of an edge e =UV EE is 

defined by d c: ( u v) = d o: ( u) + d o: ( v) - 2 . [f each and every pair of distinct vertices is joined by an edge, 

then G' : (V, E) is said to be complete graph. 

uve.E uEV 

or k - regular fuzzy graph. If each vertex in G has same total degree k, then G is said to be a totally regular 

fuzzy graph or k - totally regular fuzzy graph. 

The order and size of a fuzzy graph Gare defined by O(G) = La-(u) and S(G) = Lµ(uv). 

u:t.:1• 

The minimum degree of G is J(G) = /\{dc(v), v v Ev} and the maximum degree of G is 

.6.(G)=v{dc(v),VvEV}. The total degree of a vertex UEVis defined by 

td c ( u) = L µ(u v) + O"( u) . [f each vertex in G has same degree k, then G is said to be a regular fuzzy graph 

nev 

Let G:(CT,µ) be a fuzzy graph onG' :(V,E). The degree ofa vertex u is dc(u)= Lµ(uv). 

I. Introduction 
Fuzzy graph theory was introduced by Azriel Rosenfeld in 1975 [11]. Mordeson. J. N and Peng. C. S 

introduced the concept of operations on fuzzy graphs [2]. The degree of a vertex in fuzzy graphs which are 

obtained from two given fuzzy graphs using the operations of alpha product, beta product and gamma product 

was discussed by Nagoor Gani. A and Fathima Kani. B [3]. Radha. Kand Kumaravel. N introduced the concept 

of degree of an edge and total degree of an edge in fuzzy graphs [8]. We study about edge regular fuzzy graphs 

which are obtained from two given fuzzy graphs using the operations of alpha, beta and gamma product. [n 

general, alpha, beta and gamma product of two edge regular fuzzy graphs G1 and G1 need not be edge regular. 

In this paper, we find necessary and sufficient condition for alpha product, beta product and gamma product of 

two fuzzy graphs to be edge regular fuzzy graph. First we go through some basic concepts which can be found 

in [I]- [14]. 

A fuzzy subset of a set V is a mapping a from V to [O, I]. A fuzzy graph G is a pair of functions 

G: (CT,µ) where a is a fuzzy subset of a non-empty set V and µ is a symmetric fuzzy relation on rr , (i.e.) 

µ(.xy)~CT(X)/\CT(y)for allx,yEV The underlying crisp graph of G:(CT,µ) is denoted by 

G • : (V, E) where E ~ V x V. Throughout this paper, G1 : ( CT1, µ1 ) and G 2 : ( O" 2, µ2) denote two fuzzy 

graphs with underlying crisp graphs G; : (Vi, El) and G; : CV2, E2) with IV:I = P;o i = 1,2. Also d G;' ( u;) 

denotes the degree of u; in G;* and dG;. (u;) denotes the degree of U; in G;*, where G;* is the complement 

ofG; '. 

Abstract: In this paper, we determined that the alpha product, beta product and gamma product of two edge 

regular fuzzy graphs need not be edge regular and that if these operations of two fuzzy graphs are edge regular, 

then G1 (01) G2 need not be edge regular. A necessary and sufficient condition for alpha product and gamma 

product of twofuzzy graphs to be edge regularfuzzy graph is determined. 

Key Words: Alpha product, Beta product, Gamma product; Regular fuzzy graph. Edge regular fuzzy graph. 
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Fuzzy graph theory was introduced by Azriel Rosenfeld in 1975 [8]. Though it 
is very young, it has been growing fast and has numerous applications in var 
ious fields. During the same time Yeh and Bang have also introduced various 
connectedness concepts in fuzzy graphs [10]. Mordeson (1994) introduced the 

1. Introduction 
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Using the sequences, characterization for a fuzzy graph with at most four vertices to be edge 
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I: µ(xz) + I: µ(zy) - 2µ(xy). If each edge in G has same degree k, then G is said to be an edger gular fuzzy graph or 
x#z zofcy 

k-e<lge regular fuzzy graph. 

If each edge in G* has same degree, then G* is said to be edge regular. The degree of an edge xy E E is de(xy) = 

The degree of a vertex z is dc(x) = I: µ(xy). If each vertex in G has same degree k, then G is said to be a regular fuzzy 
xofcy 

graph or k-regular fuzzy graph. The degree of an edge e = ILV E E in c· is <lefined by de· ("uv) = de· (·u) +de· (v) - 2. 

Let V be a non-empty finite set and E <;;; V x V. A fuzzy graph G : (a,µ) is a pair of functions a V --+ [O, 1) and 

/L: E--+ [O, 1) such that Jl.(.1;, y) :::; a(:r) /\ a(y) for all :z;, u E V. The order and size of a fuzzy graph G: (a, /L) are defined by 

O(G) = I: a(x) and S(G) = I: µ(xy). A fuzzy Graph G: (a,µ) is strong, if µ(:cy) = a(x) /\ u(y) for all xy EE. A fuzzy 
xEV xyEE 

Graph G: (o , µ) is complete, if µ(xy) = a(x) /\ u(y) for all z , y E \/. The underlying crisp graph is denoted by G* : (VE). 

2. Basic Concepts 

First we go through some basic definitions in the next section, which are represented in [l, 2, 4, 5, 8, 9]. 

concepts in fuzzy graphs [12). In crisp graph theory the concept of antipodal graph of a given graph G was introduced 

by Smith. A.Nagoor Gani and J.Malarvizhi (2010) introduced the concept of antipodal fuzzy graph [2]. K.Radha and 

N.Kumaravel (2014) introduced the concept of edge regular fuzzy graphs [9). In this paper, we study about edge regular 

property of antipodal fuzzy graphs. 

has numerous applications in various fields. During the same time Yeh and bang have also introduced various connectedness 

Fuzzy graph theory was introduced by Azriel Rosenfeld in 1975 [ll]. Though it is very young, it has been growing fast and 

1. Introduction 

-----··--·-··-·--··------------- ···---------·---------------------------- 

Keywords: Strong fuzzy graph, complete fuzzy graph, edge regular fuzzy graph, totally edge regular fuzzy graph, antipodal fuzzy 
graph. 
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Abstract: In this paper, some properties of edge regular antipodal fuzzy graphs are studied. Antipodal fuzzy graph of an edge 
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Magnetic iron oxide nanoparticles represent a fascinating material for various 

researchers due to their biomedical applications in the treatment of solid tumours' or contrast 

agents". In order to be efficient in biological applications, colloidal suspensions of magnetic 

nanoparticles must have long time stability and the magnetic core must respond to an 

external magnetic field that directs the particle to a desired location. The nanoparticles 

stability is influenced by the size, structure and composition of the particle with a narrow 

Stability of IONPs 

INTRODUCTION 

Key words: Iron oxide nanoparticles, Carrier oils, Stability, Photodegradation. 

Iron oxide nauoparticles (IONPs) were synthesized with olive oil and linseed oil as stabilizers by 

co-precipitation method. The dried nanoparticles were stored in a room at room temperature over a period 

of six months. The stability assessment was done by measuring poly dispersity index (PDI), zeta potential 

measurement, pH values and thermo gravimetric analysis (TGA). Further the photodegradation of 

Acridine Orange (AO) dye was taken for the better stability offered by olive oil stabilized IONPs using 

UV-visible spectrophotometer. Effect ofpH and intensity oflight on photocatalytic degradation of AO dye 

with olive oil stabilized IONPs were also analysed. 
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Removing or separating the corrosion environment from the metal can prevent corrosion. This is the 

principle of coatings applied for corrosion protection. Paint and galvanizing are examples of coatings that have 

been used for many years. Nanostructures materials ( 1-100 nm) are known for their outstanding mechanical 

and physical properties due to their extremely fine grain size and high grain boundary volume fraction. 

Significant progress has been made in various aspects of synthesis of nanoscale structures and coatings having 

greater wear and Corrosion resistance. Steel is widely used as the constructional material in most of the major 

industries particularly in food, petroleum, power production, chemical and elect c em· al industries, 

especially due to its excellent mechanical properties and low cost. 

Corrosion is an undesirable phenomenon that has to be prevented with the kind of new inventions or 

technology developed. There are several ways of preventing corrosion and the rates at which it can propagate 

with a view of improving the lifetime of metallic and alloy materials. The use of inhibitors for the control of 

corrosion of metals and alloys which are in contact with aggressive environment is one among the acceptable 

practices used to reduce and/or prevent corrosion. A corrosion inhibitor is a substance which, when added in 
small concentration to an environment, effectively reduces the corrosion rate of a metal exposed to that 
environment (1-2). 

Introduction 

Abstract: Corrosion inhibitors are chemical substances that are added to the corrosive 

environment to reduce or eliminate corrosion. The good inhibitor has many advantages such as 
high inhibition efficiency, low price, low toxicity and easy production. Nanomaterials exhibit 

such advantages with addition of improvement of the environmental impact. The stabilization is 

the significant factor for these iron oxide nanoparticles to exhibit high corrosion inhibition 

efficiency. Hence it was decided to have a better corrosion protection for these metals, iron 

oxide nanoparticles (IONPs) functionalized with carrier oils such as Olive oil and lineed oil as 

natural stabilizing agents composited with paint after six months of storage at room temperature 
and coated on mild steels. The morphology of these six months stored IONPs was investigated 

by scanning electronic microscopy (SEM). The weight loss method was chosen for determining 
the corrosion inhibition efficiency and corrosion rate. 

Key words : Corrosion inhibition, Carrier oils, Iron oxide nanoparticles. 
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P.Malarkodi et al/ International Journal of PharmTech Research, 2016,9(3),pp 393-399. 

Abstract : We have investigated the influences of Cu2+ doping on zinc oxide nano particles. 

Pure and Cu2+ doped Zinc oxide has been recognized as one of the most important transparent 

high preferential directed particles in view of its numerous applications in many fields. 
Microwave assisted synthesis has certain advantages in the preparation of nano materials such 

as reducing the time, requires fewer material and also offers better control over the reaction 

process. Crystallite size and phase identification was carried out by x-ray diffraction. The 

crystalline size and 'lattice strain was calculated using Williamson-Hall method. The lattice 
parameter was found by Nelson-Riley fit. Morphology of the crystallites was studied using 

SEM and TEM analysis. The optical properties were characterized by UV-Vis absorption 
spectroscopy. 

Key Words: Cu2+doping on zinc oxide, SEM,TEM,UV-Vis,Crystallite size. 
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Over the last few years nanomaterials, especially metal oxides have received a considerable attention in 

various fields due to their distinguished performance and potential applications. Among these oxides, ZnO 

exhibits the most diverse and abundant configurations of nanostructures [5-7]. ZnO considered and reported to 

be one of the best metal oxides that can be used at a nanoscale level. ZnO has a hexagonal or wurtzite structure 

and it is an n-type II-VI semiconductor with a wide direct band-gap of about 3.37 eV and a large exciton 
binding energy of 60 meV [8]. They have large applications in catalysis, electronics, optoelectronics, 

transducers, solar cells, electrical & acoustical devices, luminescent, chemical sensor, gas sensor devices and 

biomedical devices [9,1 O]. Enonnal applications have made the ZnO as treasure material for material scientists 
and the usage of ZnO in different application is also increasing. Hence, its production ever increases and 

trial on suitable method for preparing ZnO possessing less operating cost, working at ambient temperature, less 

time with narrow size range and better properties is a challenge task for researchers [ 11]. One of the well- 

known II - VI semiconductor with a direct band gap of 2.39 eV (563.6 nm) is Cadmium · e (CdO and it has 

found its use in various applications such as in solar cells, photodiodes [12], pho o ran · tors[l3] and 

The fabrication of complex nanosystems arises due to the progress of nanotechnology 

for the recent years. Enhanced impetus is being given to the development of multi-functional and size- 
dependent materials. Recent trends and developments in nanotechnology and nanoscience have brought 

potential building blocks for a nanoscale electronic, optoelectronics, luminescent devices, medicines and solar 

cells [ 1-4]. The material dimension decreases to nano-order as the surface/volume ratio increases. Hence the 
high surface/volume ratio of nanomaterials has significant implications with respect to energy storage density. 

1. Introduction 

Abstract: ZnxCd1_xO is a promising optical material to enhance the luminescence property for 

possible applications in luminescent devices. They have unique optical, thermal and 

structural properties. Zinc and Cadmiun nanoparticles and Cd substituted ZnO nano 

particles with different concentration were prepared by microwave assisted method. The 

effect of Cd substituted ZnO concentrations on the crystal structure, morphology and optical 

properties of the nanoparticles was also investigated. Temperature is deemed as a key 

parameter for the formation of different morphologies of ZnxCd1_xO nanostructures. In this 

paper, we reported the synthesis of Zn.Cdu.O nanoparticles successfully with the 

diameter of 20nm. By using scanning electron microscope (SEM) the surface morphology of 

synthesized material was investigated. The structure and phases of Zn.Cdc.O were analyzed 

by powder X-ray diffraction (XRD) method and the optical properties were measured by 
using UV visible spectrophotometer and photoluminescence spectroscopy. The results 

suggest the applicability of these nano materials as transparent conductors in various solid 
state devices. 

Keywords: ZnxCd1_xO; microwave method, XRD, SEM,PL and Photoconductivity. 
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In recent years, photocatalysis technology has received 

universal attention due to its applications in organic syn- 

thesis and the abatement of pollutants in water and air. 

There has been considerable interest in the synthesis of 

transition metal oxide semiconductors with diverse mor- 

phological structure and the investigation of their proper- 

ties due to their potential application in electronic, optical, 

super conductor devices, etc. [l]. Among the various types 

of semiconductor photocatalysts (ZnO, Ti02, Sn02, ln203) 

tungsten oxide (W03) is highly interesting and have been 

intensively studied for a long time due to their promising 

physical and chemical properties [2]. W03, an n-type 

semiconductor with an excellent electrochromic, pho- 

tochromic and gasochromic properties has been exten- 

sively used in variety of applications, including gas and 

temperature sensing, catalysis, electrochromic windows 

and displays, fiat panel displays, solar energy devices and 

so on [3]. Many processes have been developed for the 

synthesis of W03 nanostructures, e.g., hydrothermal route 

[4], surfactant mediated method [5] sol-gel [6], chemical 

co precipitation [7], acidification method [8], and elec- 

trodeposition method [9]. Compared with the above pro- 

cesses, the microwave method has sparked much interest 

due to their operation simplicity, effective, low-cost route 

to synthesis, less time consuming (about 10 min), and for 

large-scale production [10). 

There are several additives and dopants which can 

improve the photocatalytic performance of W03. Chemical 

doping of W03 with metallic (Cu [11], Sn [12), Pd [13] 
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1 Introduction 

pure W03. The improvement mechanism by Zn doping 

was also discussed. 

Published online: 06 June 2015 

Department of Physics, KSR Polytechnic College, 

Tiruchengode 637 215, Tamilnadu, India 

PG & Research Department of Physics, Chikkaiah Naicker 

College, Erode 638 004, Tamilnadu, India 

Department of Physics, TRP Engineering College. 

Trichy 621 105, Tamilnadu, India 

Department of Chemistry, KSR College of Technology, 

Tiruchengode 637 215, Tamilnadu, India 

l8l D. Madhan 

madhand 14@yahoo.com 

Abstract In the present work we have successfully syn- 

thesized pure and zinc (Zn) doped W03 nanoparticles by 

microwave irradiation method for the first time. Powder 

X-ray diffraction results reveal that the W03 doped with 

Zn concentration from 0 to l 0 wt% crystallizes in mono- 

clinic structure and the results are in good agreement with 

the standard JCPDS data (card no: 83-0950). Field emis- 

sion scanning electron microscopy studies illustrate that 

both the pristine and Zn doped W03 form in spherical 

shaped morphology with an average diameter of 

48-36 nm, which is in good agreement with the average 

crystallite sizes calculated by Scherrer's formula, A con- 

siderable red shift in the absorbing band edge and decrease 

the band gap energy from 2.93 to 2.71 eV for Zn doped 

samples was observed by using UV-Vis spectra analysis. 

The defects in crystal and oxygen deficiencies were ana- 

lyzed by photoluminescence spectra analysis. The photo- 

catalytic activities of the pure and Zn doped W03 samples 

were evaluated by the degradation of methylene blue rho- 

damine B in an aqueous solution under visible light irra- 

diation. The photocatalytic activity and reusability of Zn 

(10 wt%) doped W03 was much higher than that of the 
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The degradation of organic pollutants in water and air by 

photocatalysis, using semiconductors, has attracted exten- 

sive attention during the last few years. Semiconductor 

photocatalysts have been widely investigated in the field of 

photochemistry and environmental protection, such as the 

photocatalytic degradation of environmental pollutants using 

near-UV or solar light. Among various kinds of metal oxide 

semiconductors, Sn02 semiconductors have been keenly 

studied due to their excellent chemical stability and optical 

and electrical properties [l]. Sn02 has the rutile type 

tetragonal structure belonging to the P42/mnm space group. 

The lattice parameters are a = b = 4.7382 A and 

c = 3.1871 A, and the band-gap energy is in the ultraviolet 

range between 3.5 and 3.8 eV as estimated from experi- 

mental results and theoretical calculations [2]. Its high 

optical transparency, electrical conductivity, and chemical 

stability, these properties make Sn02 a suitable candidate for 

device such as for gas sensor application, Li- ion batteries, 

photovoltaic, super capacitor, light emitting diode, display 

devices and solar cell [3, 4]. Up to now, a variety of methods 

have been used to synthesis of Sn02 in powder or thin film 

form: chemical precipitation [5], microwave technique [6], 

combustion route [7], sol-gel [8], solvothermal [9], 

hydrothermal [10], sonochernical [I I] and mechanocherni- 

cal [12]. Among the above mentioned techniques, micro- 

wave irradiation is particularly attractive due to its operation 

simplicity, low cost, high purity, homogeneous distribution 

1 Introduction 

Sn02 was much higher than that of the pristine Sn02. The 

improvement mechanism by W doping was also discussed. 

The samples were further characterized by photolumines- 

cence and Fourier transforms infra- red spectra analysis. 
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Abstract In this report, we have successfully synthesized 

pristine and tungsten (W) doped Sn02 nanoparticles by 

using novel and one-step microwave irradiation method for 

the first time. Powder X-ray diffraction results suggest that 

both pure and W doped Sn02 nanoparticles are crystalline 

with tetragonal rutile type structure (space group of P42/ 

mnm) formed directly during the microwave irradiation 

process. The morphology of the nanoparticles are in spher- 

ical shaped and the average particle sizes were around 

23-32 nm was observed for pure and W doped Sn02 

nanoparticles as investigated by transmission electron 

microscopy analysis. UV-Vis transmission spectra analysis 

revealed that optical transmission is decreases with the 

increase of W concentrations (0-10 wt%) and the red shift 

was observed. The calculated band gap energy of pure Sn02 

was found to be 3.61 eV and further it was decreases to 

3.47 eV for W (10 wt%) doped Sn02. The photocatalytic 

properties of the pure and W doped Sn02 samples were 

evaluated by the degradation of methylene blue rhodamine 

B in an aqueous solution under visible light irradiation. The 

photocatalytic activity and reusability of W ( 10 wt%) doped 
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Literature is a mirror of life and society. It reflects the different facets of life including the mind of 
the people. Particularly, the oppressed and the neglected section of the society cries loudly in 
literature which deserves in depth analysis. The representation of modern woman, her pursuit and 
struggle for identity is a promising venture in literature. Today, though woman has the 
determination to face the world with individual pursuit, she is not able to attain her freedom 

Introduction 

Keywords: New woman, society, imagery, symbol, self-identity. 

The status of woman has always been a subject of change in society. For centuries, it has been a 
strenuous struggle for a woman to ensure her freedom in all aspects. Subordination and suppression 
of woman is common everywhere irrespective of the country and race. Further, woman has been 
marginalized and the woman writers are left invisible. Throughout the world, the woman writers, 
though forceful and rich in writing, are hardly recognized as writers. Margaret Atwood, in her 
novels, depicts the inner urge of women who strive to break all the barriers created by men and 
establish an identity of their own. This paper deals with the selected works of Margaret Atwood and 
her use of imagery and symbol to depict the status of women in a hostile society. 
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