
 

 

 

 

 

 

3.3.2 Number of Research Papers per Teachers in the 
Journals during last five years 
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Academic Year 
Number of 

Publications 

2019 - 2020 61 

2018 - 2019 62 

2017 - 2018 55 

2016 - 2017 88 

2015 - 2016 66 
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Title of Paper 
Name of the 

Author/s 

Department 

of the 

Teacher 

Name of Journal ISSN Number 

An Artificial Bee Colony Algorithm to 

Mine Periodic High Utility Itemsets  

 

Dr.B.Kalaavathi  
CSE 

International Journal of Innovative  

Technology and Exploring 

Engineering 

2278-3075 

Trust and Privacy Based Vertical 

Handoff Decision Algorithm For 

Telecardiology Application In 

Heterogeneous Wireless Networks 

 

 Dr.B. Kalaavathi 
CSE 

Journal of Ambient Intelligence and  

Humanized Computing 

1868-5145 

1868-5137 

A Secured and Authorized Seen 

Protocol for Mobile Multimedia Data 

Collection Scheme In WMSNS 

Dr. M.Vimaladevi CSE 
Journal of Xi'an University of 

Architecture & Technology 
1006-7930 

Hybrid Naive Bayes-Adasvm Based 

Malware Prediction In Mobile 

Applications 

 

Dr.M.Vimaladevi 
CSE Journal of Critical Reviews 2394-5125 
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Smart F2C Profiling Based On 

Cultivated Product Direct Marketing 

System 

Dr. P.Vijayalakshmi  CSE 

International Journal of Scientific 

Research and Engineering 

Development 

2581 - 7175 

A Secured and Authorized Seen 

Protocol for Mobile Multimedia Data 

Collection Scheme In WMSNS 

Mr.V. Prakasham CSE 
Journal of XI’AN University of 

Architecture & Technology 
1006-7930 

Secured Robustness Optimization 

Scheme with Multi-Population Co-

Evolution for Distributed Wireless 

Sensor Networks 

Mr.V. Prakasham CSE 

International Journal of 

Engineering Science and 

Computing 

2321 3361  

Issues In Various Recommender 

System In E-Commerce – A Survey 
Mr. R.Venkatesan CSE Journal of Critical Reviews 2394-5125 

Secured Robustness Optimization 

Scheme With Multi-Population Co-

Evolution for Distributed Wireless 

Sensor Networks 

Mr.V.Gopinath CSE 

International Journal of 

Engineering Science and 

Computing 

2321 3361  

Secured Robustness Optimization 

Scheme with Multi-Population Co-

Evolution for Distributed Wireless 

Sensor Networks 

Ms. R.Sathyapriya CSE 

International Journal of 

Engineering Science and 

Computing 

2321 3361  

A Secured and Authorized Seen 

Protocol for Mobile Multimedia Data 

Collection Scheme In WMSNS 

 

Ms.V.Sowmitha  
CSE 

Journal of XI’AN University of 

Architecture & Technology 
1006-7930 

Secured Robustness Optimization 

Scheme With Multi-Population Co-

Evolution for Distributed Wireless 

Sensor Networks 

Ms.V.Sowmitha CSE 

International Journal of 

Engineering Science and 

Computing 

2321 3361  
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Cloud Computing 

Components,Services, Tools & Its 

Roadmap to Organization 

Mr.T.Rajan CSE 
International Journal of Computer 

Science &Engineering Research  
2319-7323 

Sustainable Development of Universal 

Electronic Control Unit for Fuel 

Saving In Automobiles to Protect the 

Environment Pollution 

 

Dr.R.Jeya Bharath  
EEE Journal of Electrical Engineering 1582-4594 

Sustainable Development of Universal 

Electronic Control Unit for Fuel 

Saving In Automobiles to Protect the 

Environment Pollution 

Dr.P. Veena  EEE Journal of Electrical Engineering 1582-4594 

Power System Stability Enhancement 

In Two Machine System By Using 

Fuel Cell As STATCOM (Static 

Synchronous Compensator) 

Dr.S.Velmurugan EEE Materials today Proceedings 2214-7853 

Development of Smart Robot Car for 

Surveillance 
Dr. S. Velmurugan  EEE 

International Journal of Advanced 

Science and Technology 

2005-4238  

2207-6360  

Visualization of Virtual Environment 

Through LAB VIEW Platform 
Dr. S. Velmurugan  EEE Materials Today: Proceedings 2214-7853 

An Efficient Authentication Scheme 

For Iot Based WBANS 
Dr. S. Velmurugan  EEE 

European Journal of Molecular & 

Clinical Medicine 
2515-8260 

Power System Stability Enhancement 

In Two Machine System By Using 

Fuel Cell As STATCOM (Static 

Synchronous Compensator) 

Mr. C Santhakumar EEE Materials today Proceedings 2214-7853 
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An Efficient Authentication Scheme 

For Iot Based WBANS 
Mr. C Santhakumar EEE 

European Journal of Molecular & 

Clinical Medicine 
2515-8260 

A High Step-Up Quadratic Boost 

Converter Integrated With Voltage 

Multiplier 

Dr. Jeya Bharath EEE Journal of Electrical Engineering 1582-4594 

A High Step-Up Quadratic Boost 

Converter Integrated with Voltage 

Multiplier 

Dr. Veena EEE Journal of Electrical Engineering 1582-4594 

Speed Bump Detection Using Otsu’S 

Algorithm And Morphological 

Operation 

 

Dr. T. Srihari  
EEE 

International Journal on Emerging 

Technologies  

:  

0975-8364  

2249-3255 

Real-Time Detection of Unmarked 

Speed Bump for Indian Roads 

 

Dr. T. Srihari  
EEE 

European Journal of Molecular & 

Clinical Medicine  
2515-8260 

Effective Crop Loss Assessment For 

Picture Based Insurance Claim 

 

Dr. T. Srihari  
EEE 

TEST Engineering & Management 

(Scopus Indexed) 
0193-4120 

An Implementation of GFDM 

Transmitter For 5G Waveform 

Generation 

Dr.R. Nandakumar ECE 
Journal of Xi’an University of 

Architecture & technology 
1006-7930 

Speed Bump Detection Using Otsu’S 

Algorithm And Morphological 

Operation 

Dr.R. Nandakumar ECE 
 International Journal on Emerging 

Technologies  

0975-8364, 

 2249-3255 
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A Review On Block Chain 

Technology Applications With An 

Emphasis On Health Care 

Dr.R. Nandakumar ECE 
International Journal of Advanced 

Science and Technology 
2207-6360 

Health Management Of Crop Precision 

With Smart Farming Technologies 

Using Iot' 

Dr.R. Nandakumar ECE Solid State Technology  0038-111X 

Detection of Abnormalities In Kidneys 

Using Image Processing 
Dr.R. Nandakumar ECE 

International Journal of Emerging 

Trends in Engineering Research 
  2347 - 3983 

Deep Learning Based Modulation 

Classification for 5G And Beyond 

Wireless Systems 

Dr.R. Nandakumar ECE 
Peer-to-Peer Networking and 

Applications 

1936-6450, 

 1936-6442 

Data-Driven Methods for Next 

Generation of Wireless 

Communication Network 

Dr.R. Nandakumar ECE 

International Journal of Advanced 

Trends in Computer Science and 

Engineering 

2278-3091 

Effective Crop Loss Assessment For 

Picture Based Insurance Claim 
Dr.W. Deva Priya  ECE TEST Engineering & Management    0193-4120 

Real-Time Detection of Unmarked 

Speed Bump For Indian Roads 
Dr.W. Deva Priya  ECE 

European Journal of Molecular & 

Clinical Medicine  
2515-8260 

Speed Bump Detection Using Otsu’S 

Algorithm And Morphological 

Operation 

Dr.W. Deva Priya  ECE 
 International Journal on Emerging 

Technologies  

 0975-8364,  

2249-3255 
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Health Management of Crop Precision 

With Smart Farming Technologies 

Using IOT 

Mr. P. Premkumar          ECE Solid State Technology   0038-111X 

Low Power High Speed Estimated 

Reconfigurable Multiplier for 

Multimedia Signal Processing 

Mr.M.Udhayakumar   ECE 
International Journal for Scientific 

Research and Development 
2321-0613 

Low Power High Speed Estimated 

Reconfigurable Multiplier for 

Multimedia Signal Processing 

Mr. B.Vinothkumar ECE 
International Journal for Scientific 

Research and Development 
2321-0613 

Low Power High Speed Estimated 

Reconfigurable Multiplier for 

Multimedia Signal Processing 

Mr.R.Pradeep    ECE 
International Journal for Scientific 

Research and Development 
2321-0613 

Low Power High Speed Estimated 

Reconfigurable Multiplier for 

Multimedia Signal Processing 

Ms.S.Dhanalakshmi ECE 
International Journal for Scientific 

Research and Development 
2321-0613 

Numerical Analysis of Fluid Flow and 

Heat Transfer In Single Tube Fin 

Arrangement Of An Automotive 

Radiator 

Dr. P.Murugesan Mechanical 
International journal of thermal 

technologies 
2277-2019 

Heat Transfer and  Friction Factor 

Characteristics of A Double Pipe Heat 

Exchanger Fitted with Variant Plain 

Tape Insert 

Dr. P.Murugesan Mechanical Thermal Science 2334-7163 

Investigation of Mechanical Properties 

of Jute Fibrer Epoxy Reinforced 

Composites Using Taquchi Method 

Dr.P.Gopinath   Mechanical 
International Journal of 

Tierarztliche Praxis 
0303-6287 
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Design And Analysis of Hybrid 

Copper Matrix Composites 

Synthesized By Powder Metallurgy 

Mr.S. Rajkumar Mechanical 

International Research Journal of 

Modernization in Engineering 

Technology and Science 

2582-5208 

Design And Performance Analysis Of 

P2H Electric Vehicle (Porsche Hybrid 

Electric Two-Wheeler) 

Mr. P. Manikandan Mechanical 

International Research Journal of 

Modernization in Engineering 

Technology and Science 

2582-5209 

Investigation of Mechanical Properties 

of Jute Fibrer Epoxy Reinforced 

Composites Using Taquchi Method 

Mr. A.Mohanraj Mechanical 
International Journal of 

Tierarztliche Praxis 
0303-6286 

An Attempt To Enhance The Time of 

Reply For Web Service Composition 

With QOS 

Dr. P.Meenakshi 

Devi 

Information 

Technology 

International Journal of Enterprise 

Network Management 
1748-1252 

Gene Populated Spectral Clustering 

For Energy Efficient Multiple 

Intrusion Detection and Responsive 

Mechanism  For MANET 

Dr. P.Meenakshi 

Devi 

Information 

Technology 

Journal of Electrical 

Engineering 
1582-4594 

Performance Analysis on Cluster-

Based Intrusion Detection Techniques 

for Energy Efficient and Secured Data 

Communication in MANET 

Dr. P.Meenakshi 

Devi 

Information 

Technology 

International Journal of Information 

Systems and Change Management 

1479-3121 

1479-313X 

Design of A Hybrid Logic Based 

Adaboost Decision Tree Model for 

Identifying Web Attacks 

Dr.K.Gowsic 
Information 

Technology 

International Journal of Advanced 

Trends in Computer Science and 

Engineering 

2278-3091 

Survey on Healthcare Hazard Control 

Responsibilities, Practice and Analysis 
Ms. K.G.Lavanya 

Information 

Technology 

International Research Journal of 

Multidisciplinary Technovations 
2582-1040 

Survey on Healthcare Hazard Control 

Responsibilities, Practice and Analysis 
Ms. L.Priyanga Devi 

Information 

Technology 

International Research Journal of 

Multidisciplinary Technovations 
2582-1040 
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Survey on Healthcare Hazard Control 

Responsibilities, Practice and Analysis 

 

Mr.  D Balakrishnan 

Information 

Technology 

International Research Journal of 

Multidisciplinary Technovations 
2582-1040 

Enhancing QOS In MAC Layer for 

IOT Enabled Multihop Mobile 

Networks 

Ms.S.S.Ramyadharshni 
Information 

Technology 

International Journal of Advance 

Research, Ideas and Innovations in 

Technology 

2454-132X 

A Comparison of Word2Vec Models 

for Identifying Similar Words Using 

Deep Learning Approaches 

Ms.S.Uma 
Information 

Technology 

International Journal of Advanced 

Science and Technology 

2005-4238 

Effect of Calcination Process On 

Structural and Optical Properties of 

Tungsten Doped Zno Nanostructures 

Dr. V. Devabharathi  Physics 
International Journal of 

Multidisciplinary 
2455-3085 

Ultra Sensitive Molybdenum Disulfide 

(MoS2)/ Graphemebased Hybrid 

Sensor for the Detection of NO2 and 

Formaldehyde Gases By Fiber Optic 

Clad  Modified Method 

Dr.D.Madhan Physics Optics and Laser Technology. 0030-3992 

Acid Red 88 Dye Degradation By 

Green Synthesized CeO2/RGO  

Nanohybrid Photocatalyst Under Solar 

Light 

Dr.B. Murugesan Chemistry 
Indian Journal Of Environmental 

Protection 
0253 – 7141 

Green Synthesis and Applications of 

Nano CeO2/RGO Solar Active 

Photocatalyst for the Degradation of 

Basic Auramine-O Dye 

Dr.B. Murugesan  Chemistry Asian Journal of Chemistry 
0975-427X  

0970-7077 

Corrosion Behaviour of 18 Carat Gold 

In Ringer Solutions In The Presence of 

Sodium Chloride and Glucose 

Ms.S.Agiladevi Chemistry European Chemical Bulletin.,  2063-5346 
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International Journal of Innovative Technology and Exploring Engineering (IJITEE) 

ISSN: 2278-3075, Volume-8 lssue-6, April 2019 

An Artificial Bee Colony Algorithm to Mine 

Periodic High Utility Itemsets 

S. Viveka, Balaavathi 

& Sciences Publication 

II. LITERATURE SURVEY 

Liu et al. (2005)[3] proposed Mining using Expected 
Utility MEU algorithm for HUIM. The downward closure 
property · s not satisfied in HUIM. A novel approach to 
· elude ownward closure property in HUIM is proposed by 

ver estimation method. 

Mining (HUIM) is a successor,of ARM which finds the high 
profitable items. Instead of finding the frequent pattern above 
the user specified threshold HUIM finds the High Utility 
Itemsets (HUis). High Utility Itemset (HUI) is the item whose 
profit in the database is greater than or equal to the user 
specified threshold profit. The utility measurement can be in 
terms of utilization, cost, profit, and others. The major 
challenge faced in this is that the downward closure property 
is not satisfied. The downward closure property is satisfied in 
FPM and ARM. During the first step, the I-candidate itemset 
is found, and the i+ I-candidate patterns are found from the 
i-candidate patterns. The search space of i+1-candidate 
itemset is limited to i-candidate iternset but this property is not 
satisfied in the HUIM. The search space of finding HUIM 
grows exponentially with the length of the patterns. Many 
algorithms have been introduced to find the HUIM efficiently. 
The two phase miner is a state of art algorithm which mines 
the HUIM effectively in two phases. Downward closure 
property using transaction weight has been used in this two 
phase miner to effectively prune the search space. An 
enhanced version of the algorithm FHM uses a structure 
EUCS based on co-occurrence pruning to trim down the 
search space. UP tree and UPtree + which are tree based 
algorithms have been proposed by reducing the search space 
by upper bounds. 
Another tree based algorithm is proposed by Lin et al. which 
used condensed high-utility pattern (HUP)-tree. FP tree and 
TWU based algorithm for mining HUI is proposed by Han et 
al. (2000)[1 ] . ·Lan et al. (2014)[2] proposed an indexed 
projection of the dataset for mining HUI, this algorithm used a 
different approach of projecting pseudo database for every 
iteration instead of depth first approach used in tree based 
algorithms. These algorithms do not consider the period of 
occurrence of an itemset and these HUI mining algorithms 
cannot be directly useful for PHUI mining. To address these 
issues periodic high utility mining is proposed. In this 
proposed work a new algorithm PHUIM-ABC is proposed to 
mine all the high profit items that occurred in the transaction 
during the specified period. 

1386 Retrieval Number: F3921048619/19CBEIESP 

Revised Manuscript Received on April 17, 2019 p - ; ; c g r A t  
S.Viveka, Assistant Professor, Department of Information Technology, ' -. 

Velalar College of Engineering and Technology, Erode, India. K S D < T i 1 + ;  rO 

Dr.B.Kalaavathi, Professor & Head, Department of Copp$Science, 0LOGY, rv 
Ks.R. sue tor Esisis «» Ta-hnoisy. Tuch«rec iii. . A, TEE 

TIR:C t  , 7  2 1 5,  
Published By, 

NANA.ires qi;; { j,  Er bl u e  byes Intelligence ngineeri 

I. INTRODUCTION 

Knowledge discovery in database (KDD) is one of the major 
research areas. It is because the data contains many hidden 
and highly useful information. Many organizations have huge 
data, and these data can be analyzed to extract the useful 
information which is hidden inside. These data exponentially 
increases day by day. Association Rule Mining (ARM), 
Clustering, Classification, Linear Regression are various data 
mining technique to extract the information from hidden 
dataThe Frequent Pattern Mining (FPM) is a part of data 
mining which finds the frequently occurring patterns in the 
databases. ARM finds the associations that exist between the 
frequent patterns. Both the frequent pattern and ARM finds 
the information based on the threshold value given as the user 
input. 
Out of the many data mining algorithms ARM attracted many 
researchers, and nwnber of algorithms has been developed in 
ARM. ARM considers only the number of times the item 
appears in the transaction but does not consider the 
importance of it. In marketing, web stream databases the 
profit of the items also plays an important role. An item may 
not appear frequently in a database but the infrequent item 
may earn more profit. These infrequent high profit item needs 
to be considered in finding the itemset. High Utility Itemset 

Abstract: High utility itemset mining is one of the key research 
areas in data mining in recent years. The main challenge in high 
utility itemset mining is the exponential growth space for finding 
the high utility itemsets. Several algorithms were proposed to mine 
high utility itemsets and all of them suffer because of the huge 
search space. Genetic Algorithms (GA) are now attracting 
researchers since it reduces the search space tremendously. In this 
paper, a novel algorithm based on Artificial Bee Colony 
PHUIM-ABC is proposed to mine the periodic high utility 
itemsets. During initial phase, the transaction database is scanned 
to find the 1-High Transaction Weighted Utility Itemsets 
(1-HTWUI). The 1-HTWUI is used as measured as the parameter 
in assigning the onlooker bee. Five real life data sets are used to 
evaluate the performance of the proposed algorithm with the 
existing state-of-art algorithms .The execution time and memory 
usage are the parameters used to measure the performance. 
Experimental results show that the proposed PHUIM-ABC 
algorithm performs better than the state-of-art non heuristic 
algorithms. 

Index Terms: Artifical bee colony, Genetic algorithm, High 
utility itemset, Itemset mining, Periodic high utility itemset,, 
Utility mining, 

« 
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✰✱�Ø✲✳➃✴�Ò✵❼❭✶�Ò❭➞♥❈✷�✍❙✓✳✸✵✹�Ý❰✍❇✍✺✍✻�❇✑✧� æ✺é❰➙✒✱�➒✒↕➊✚✘❊★✳✖�❋✼✏◗ì✇⑩➋✈❲�

✮✯✰✱✜✲✳� ✽❭▼✾✿❀✓▼✏❁î� ❂�❃✍❄➋❸✫✓➋✎� ❅�❆t✑✒� ❂�❇✒▼✒❈❉✍✳❸✵✗� ❂�❊❋✏✳❺✼✱✹✏✦✏●❍�

✁�

✁� ✂✄☎✆✝✞✟✠✡✝☛�

■❏➤�❬❑❭✞❱�✍■❈✼✒▲✒�➔�❸▼✓◆⑤✏✵�❖✱�✳✏P➋✑✹✳❊✈✹✏✵�✫✖✳⑨◗�
➧✐✚❘☞✟❭❬�❙✍→✒✎�✈✓�❚✒�Ý❯✹✼✒★✎✹✏✑�✏✔�✫✒❱✒✘❲✳✍■✖� ❳➾✁★❊✑➪❨✹�
➳❩�Ô❬� ❭❪❫❴❵ ❽ �❇❛▼❛✘✒❀✳❜✒�➜✖❝✒★�✏■�❞✖�❷❡✒�❢❖★❣✎▲✹✓✵�✩✔�
❤✐ó❥Ô❦�❧♠�♥➞�❸✑ä♦❇⑤✓✵�➊✼�❀⑨✒�④➋✚é✏✎✒�✓✔�❸♣✦✚✏→q✑r�❊�
s❢t✂✉❫✈➺�✇❭①②✩�③�④✒✎�➋✎✒�✩⑤�❇✆→❇⑥✳❉�⑦⑧⑨⑩❶❷❸�❹❺❻❼❽�
➧ÙÖ❢❾☛❿�✫➼➀✓▼✓➁✒✎�✈✏� ✓→✒➜✳✏✘✒�❚✒�✍➂✒✼✎�❸✑�➃➄➅➆➇�➈➉➊➋�
➌Ù➍✂➺�➎�➏❭�➐✘❾✒■➑�ë➒❇✈û�➓✎➔→➣❲�↔✒�↕➙➛➜➝➞➟➠➡�➢➤�➥➦➧➨�
✂❡➩Ù➍❚✑❭�Òò❾☛■➫➭✎�❚✒�Ý❊➯✖✵ý✈★�✳❄✒�✱✒ë➲➙✒➳➵�✘æ✑✹➸➭✎�
➺➻➼�➽➾➚➪�➶➹�➘➴➷�➬➮� ➱✃❐❒❮❰�ÏÐÑÒÓÔÕ�Ö×ØÙÚÛÜÝÞß�àá� âãäåæ�
çèÙ÷✓é�❡✟êëìí�➏✒� ◗■■î✒ï✎❄❍�✇✏★✦✍✈➫ðñ✓✵ò�❇✵✱�✦❰❣�
ó✰ô✂õ� ö✐➺❩�❴Ð❬❮❸÷�✳ø✒ù� ú✈� ✎◗❉û✏✼✈★�✒☞✒✚✛✒✑✳ü� ❋✖❊✭✫➮✳❊✼✖ý�

✁� ✁✂�✄☎✆✝✞�
✟✠✡☛☞✌✍✎✏✑✒✓✔✕✖✗✘✙�

✚✛�✜✢✣✤✥✦✆�
✧★✩✪✫✤✍✑✬✌✓✭✮✖✯✰�

✱✲� ✳☎✴✵✶✷✸✹�
✺✻✼✽✾✛✏✿❀❁❂✲❃✘✙�

✁✂�❄❅✪❆❇❈❉❊❋●❍■�❏✘✆✙❑☛▲✘▼✷◆�❖P◗�❘❙❚❯❱� ❲❳❨❩�

✁� ❬❭❪�❫❴❵❛❜❝�❞▼�❡❢✔❣❢❤▼✐❥✔�❦❚�❧♠☎❳✘♥♦♣q�
rst✉✈✇①②③④�⑤⑥⑦�⑧⑨⑩❶❷�❸❹❩�

✁� ❺❻❼❽�❾❿➀➁�➂❵➃➄➅�✘➆�❧➇➈✘➉♦✔➊�✍➋�➌➍✐✷❥❃➎➏�
➐➑➒➓➔→➣↔↕➙�➛➜➝➞➟➠➡➢➤� ➥➦➧➨➩�

þÿ✁✂✄☎✆�✝✞✟✠✡☛☞✌✍✎✏✑✒✓✔�✕✖✗✘✙✚✛✜✢✣✤✥✦✧�★✩✪✫✬✭✮✯✰✱�❿✲❣�
✳✴✵✶✷✸✹�✺✻✼✽✾✿❀❁❂❃❄❅❆❇❈�❉❊❋●❍■❏❑▲▼◆❖P�◗❘❙�✫✒ë✒þ❮✎✌③✇●❇❚✌�❯Ð�
✎✖✼➙✖�❀❋✖�④❊⑤✖✑➑�❯✥✏�❱✒�✌✓✈�✹✑�ý⑨✒�✥✏✎❮◆❲✭✈❬�➙✍✆❳❨�❩❬➤ðí✬➺�
❭✼✍❊■❊�❪→à�✒✫�❊❫� ❴❵❛❴❜✩�

❝✫� é↕✒✎✒✵✫❞�❈✿✱❸✏➙❇✎❈◗▼✿�✱✍✎✖❇✎✒�❸❬� ❃✓✑➻✍❡❭✼❭➞�❢✎� Ð❣❭�
✏❤�✫✇✖� ✦✖❺✱✍✑✛�✳❇➋❷✒✎�✐✔�✱✒❇✫✇❲�❥✩å� ✹✈� ✍❷�✒✎✎✒✵✈✍❘▼�✫✏� ❉✼❛→✒✑✷�
❇✑✱�✱✖❊✦�❐❸✫✇�✫❦✎�❃✼✏❧❸❃�✧❸✎❛❇✎✖✩�❇✒⑩❛❈✿♠✓♥Ð➽�❛í�Ð❧✖�Ð♦�
➆✇✖�✒✺✖♣r❸q�✤✒▼✧❷�✏✔�✫✒ë✖✘✒✧❸✳✍■✖� ✈✓� ❇✱→♥❈✖�②✒� r❢Ò✱❛ò✆�
➒❇✈✍✖✑✈✈★�❙✍✔✿�✖s✳✖t✖✑③✖�❊✑✆�✱✒✳✼✖❊★✒�✉ß✑✎❸✒■❈✖�✈✇� ①②③④⑤⑥⑦�

⑧⑨⑩�❶❷❸❹❺❻❼❽❾❿�➒❇✢✒✵ý�ät✏❯�➋❉�✚❘❋✒➀�✚✖✆➋❈➁�✚✖❉✒❊ýû�❇✵✱�
▼✏➱✹➂ý✒↕➃�⑨✏✎➒❒✈❇➄➅❊✫✍✏✵✎�➆✆�✺✍★✹✺❇ë�✒➇Ý✖✵✎✖✎�➜✒ë❇✈✒✱�✫✓�
⑨✒❊▼✷✇✩�

➈➉➊�➋➌➍➎➏➐➑➒➓➔→�➣↔↕➙�➛➜�➝➞➟�➠➡➢➤➥➦➧➨➩➫➭�➯➲➳➵➸➺�➻➼➽➾➚�

P➋❇✦✖�➪➶✦✱❇✚✏➹�❊�✖✫�✁�➘➴➷➬➮�➱✃❐❒�

❮� ❰ÏÐÑÒÓÔÕÖ×ØÙ�✤➱✱✹✑Ú�✏❤�❊③◗✈✒�✘à✏❈❄✆✍❇ë� ✍✑❤✿✳✈✍✏■�➌à�
✺✖❘✌▲�✏❤�✫↕❊★✎❣ÛÜ✑Ý�Þßà� ❷á●✵❺â�

ã� äåæçèéê�ëì�íîïðñòó�ôõö÷�øùúûüýþÿ✁✂�✄☎✆✝✞✟✠✡☛☞✌✍✎�✏✑�✒✓✔✕�

✫❇✌✖�
✗� ✘✙✚✛✜✢✣�✤✥✦✧�★✩✪✫✬✭�✮✯✰✱✲✳✴�✵✶✷✸✹✺✻✼✽✾✿�

❮� ø❇❋✹✒✵✈★�❇❀❋à❚➸❇★�✯❁✌❸✫� ❂✌❃❄�
❮� Þ❈⑨✏� ✹☛❇●✖✎�✁� ❅✚� ❺� ✎✒❈✏✑✆�✓❉✍✵✹✓■� ✫✏� ✫⑨✖�

✎⑩✖③✍❘▼✹❆✖✧�✳✒✑❀✒✚★✩�

☞✌✍✎✏✑✒✓✔�
✁✂� ✁✂�✁✂�✄☎✆✝✞✟�✄☎✆�

✁✂✄☎✆✝✞✟✠✡☛�✁✂✄�☎ ✆ ✝ ✞ ✟ ✠ ✡ �

❇❈❉❊❋●❍�■❏❑▲▼�◆❖�P◗◗✫�❘❙❘❙�
✁ ✂ ✄ ☎ ✆ ✝ ✞ ✄ ☎ � ✆ �✁✂�

✁✂✄☎✆� ✁✂✄☎� ✆✝✞✟✠� ✁✂✄☎�
✁�➫➭➯➲➳➵�

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

✁�✁✂✄☎✆�
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✁✂✄�✝✞✟✠�
✁✂■☎✆❏✞✟✠�✡☛�❑✌✍■✏✠✞✆�✒▲✂✰✕▼�☎✟◆�✗✰❖P◗✞✛❘✢✙�

❙❚� ❯❱❲✪✑✂�❳✬✆�✗✟❨✰✞✂✆❩✟✲�✳✟✴�❬✞✕✶◗✡❭✸❪�✺✳✻✳❫✷❴� ❵❛❜❝�❞❡❢❣❤� ✐❥❦❧♠�

✡☛☞✌�
♥✂✄✳♦✠✍✞✰✑�♣q�❑✡✻r✏✑✞✆�sP✂✟✕✂�✳✟◆�✗✟t✉✘✛✈❘✢✣�

✇①� ✧✟②❲③✑✞�☛✬✆�✭◗④✰✂✞⑤✔✟⑥�✳✟✴�⑦⑧⑨⑩❶❷❸❹❺❻�❼❽❾❿➀�➁➂➃➄�➅❅❆➆➇� ➈➉❆●➊�

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

✭✢❵❛✌�❜❝� ■❞�❂☛�✏✍✌✓�❡✡� ❢✗❡✡❣✯✑✢❏�❤✍✢✐✒✌✗▼❥�❦✢❧✌♠☛✚♥�❂✌✫✯✮✍☛�✢✳�✓✌♦☛✗▲♣☞✌✍✍� ❏✕q✚✌�✢✳�r✠✚✌☞st✲� ❙s✉✈✇①②�③④⑤⑥⑤�
✁� ✁� ✡☛⑦⑧✚☛✭☛⑨❑� ✳⑩✡� ✕� ❶✚✙✩❷✫▼✔❸✌� ✍✌❹❷❺❻� ❼❘❽� ✱✢� ♠❾✓✕▼✌� ❵✢▼❿� ✎✖✛✍� ✕➀✩� ✭✢❂➁✌� ▲✔✗➂➃�✄�▼➄✲� ➅✕➆➇➈②� ➉⑤� ➊✇➋➌➋❩❁� ➍�
✲➎➏s✭☛�☎�➐✚✢❑➑�➒⑨�✏✗✓✌✚❇➓◆�➔❉✛�✓✏→✗➣�✒✢❂➁✌�✒✪↔↕✭✌❖➒�✁�✩✕▼✕�■✢➙☛■↕✢⑨➛�➜❿s�➅✡✰➅➝✲✼➞�➟➎❳❁❯❁�✆✝�✞�➠➡➢➤➥❁➦�

✲➎④✼✭✼➧�➨❑� ▼❿☛� ➐➩➫✕➭� ❘✯➯☛✚➲� ➳�✎✖➵✘�➸☛� ➺✚■➻✕✱✌✓�➼✗▼✢� ➽➾❇✌� ➚✏▲✱✌✚✍➪� r➏☛✚✌� ✌✯❹➏� ➶✸➹✱✼✚� ➘✲� ➴➷✰➬✼➮� ➱➋� ✃❐� ✁� ❩➋❒❮➤❰�
➶Ï✲Ð✡�✟✠✡☛� ÑÒÓÔ�ÕÖ� ▼➏☛�×✢⑨✓�☞✯Ø☛✚♥�✯Ù� Ò❦✍�❸✌Ú�✠✓✌⑨Û✑✌✘�✢✳�✭✙ÜÝ✌�✍Þ❏✣�Ü✌ß✚✌�✲➏✾✡✠àá�✻✸âã✻✼ä➤�☞✂✌✂� åæç�è❩❁❩�

éêëì�➒⑨✓� ➨✏❑➏✢í☛✓�✖✌❇î✑ï☛�ð✗■➭ñ✑✢✗�ò✖ðóô�ñõ✙✱✢■⑩☞�ßõ� ✯✍▲✪✚✠❏ö� ÷✠❃➏� ✓✯▼✕� ▼✚ø✲ù✰✚▼❳✠❙✼t✲� ➈✼úû✇s➹� üý✾③�➱④⑤�

✲þ✲ÿ➫� ✍✡✎✏✠✍�✁✙�✂✄� ✍✌■✪➩☎�✆õ✢❼☛✝✌✍✞� ■✙✟✠✓✌✡↕☛☞☎�✕✗✓�✌▼✌◆✍✎➃� ✟✌�✏✚✢✑✢✍✌�✕� ✖✌■✒✚✌✓� ✯✗✓�➨Ï▼④✰➈✓➞� é✔✕✖�
❯✼③➏✰✗�❑✢� ✍☛■✏✡✘�❂✙�✍☛✬✍➘✗✚�✩✯✛�✍✜☛✯➫▲�❑➏✕▼�▲✕✑▲✠✌✍�✱÷☛�✓✌✘✠✡✌❄�✭✮☞✢➐☞✌�☞✌❸✌☞✍�✙✳�✣✰⑨✠✗✼✗✺✾✤✥�✦➮✧�ç★✩�✪✫✬✭✮✯�✰⑤�
✱ts✲� ▼④✼�s✳✴❂✔✑✢✗�⑩✳�▼❿✌�➐✚✢★✙✍✌✓�✍■❿✌✒☛�▼➏✚✢✏➣❿�❂✚✙✕✓�✍✔✭✏❇✕✑✙✗�✚☛✦✪❘✵➃�➜❿✌�✚♣✌✗✯■▼➫✌✬▼�✡✌✲✶✷�✸✼✹✰✺✻✾➱✼�③❳✾➱�
➱✼s� ➆➈✈➅✈✽✾� ✍■❿✌➫✌�➐☛✿❀✚❁� ❂✌❂✚�❃÷♣✗� ✫✢✗✜❄▼✌✓�❅▼❿� ✌❆✔✍✑✗◆�✍✱➒❑✌❇✙✳❈▼÷✌❈✯✐�✕➐✑✚✢➒✣➏✌✲� ➒✲�❉✚�❊�❋✼➈✲✾●❍■�★❙✧�
④❏✗❑❿✕▲☛�✍✑✡✒✓�➜➏✌�❶✡✢★✙▲✌✓�✍✫➏✌✒✌�▼✍�◆▲☛❧✠✍✌�❖✘✘✌❹▼✌✓�✯✍� ♦✕✡�✯✍�ïP✓✕▼Þ✢✗�✚✯▼◗�✩✯▼➒�✗☛r⑨✌✍✍➪�✕✗❄�➐✕■▲s▼�■✰✗❘✼þ➒✗■✌�
➈✾✺✰②�✾⑨✓�❿❤�❢✗❖❙❚✓�✕�✍❯★✌✚✠✢✚�★✌✚ß✚✒✯⑨■✌❥�

✁✂✄☎�❱❲❳❨❩❬❭�❪❫�❴❵❛❜❝�❞❡❢❣❤✐❥❦�❧♠♥♦♣qrs�t✉✈✇�①②③④⑤⑥⑦⑧⑨⑩❶❷�❸❹❺❻�❼❽❾❿➀➁➂➃�➄➅➆➇➈�➉➊➋➌➍➎➏➐➑�➒➓➔→➣↔↕➙�

✻✝✼✍�✽✾✿�❀❁❂�

✁�✁✂✄☎✆✝✞✟✠✡�

☛☞✌✍✎✏✑� ✒✓✔✒✕✖✗� ✓✘�✙✚� ✛✜✚✢✚✣� ✓✘�✟✤✥✦✧� ★✩✪✫� ✒✓✬✭✧✮� ✓✯� ✰✱✲✳� ✴✵✶✕✷✸✓✹✚✺✻✗✚✼� ✽✚✾✧✿✾❀�
❁❂❃❄❅❂❆� ❇✵✗� ❈✚�❉✲✴❊✚� ✣✓�❋✚●❍■�❊❏✔✦✸✺✲❑✦✚�▲▼◆✚❊❖✧✧� P◗❘❘❙▼✒✲✣✭❏❑� ❚❯❱�✪❲❖✧✚�✧✚✥✧❳✔❨�❩✕❬❭✒✚❆�❪❫✵✳❴�
❵❛�❜�❝❞❡❢�❣❤✚❯✚✰✧� ✐✚✔✧✓✺�✏✚❥❏❦❧�★♠✐♥♦�✲❑♣�qr❈✼�✧st✚♣�✉✈� ✜✓� ✲�✥✚✇①②�③④⑤�✐⑥⑦◗✥�⑧✐⑨⑩�✂�
❶❷❸❝❹� ❺❻❼❽❾❿➀➁➂✳➃✸➄✓✱➅❊✚➆�➇➈� ➉❖� ✲❊➊✲➋✧� ✖✚➌➍■✚➎� ✲✜� ③➏➐�✁�❦❖✒✕✔✗� ➑✚❈✧♦� ✚❬◗➒➓✗❭✓✥➔� ✧→➅✧�
➣↔↕➙� ➛➜➝✾�➞➝❑� ✭✔�➟✚� ➠✕❊✼�✓✘�♠✐➡✰�▲❲✚✺✚� ✲❫✼▼✓� ➢♣� ➤✭✰❫➥� ✧✚✔✧✓❦✧� ❈❖� ❭✔✗✚➦✻✣✚✼� ✭➧✗◗� ✧➨✱✹➒✚� ✧✚✥➩✓❦�
➫➭➯➲➳� ➵❁� ➸➺➻■✕♣� ➼✕✱� ➽✜✓� ➾❫❊➚✚♣❭✲� ➪✚✔✧✓✺� ➶➹➘➴➷� ➬➮➱✃❐❒❮� ❰ÏÐÑÒ� ✔◗♣✕✧� ❈✚� ✲①❊✚� ✗◗� ✧✗◗✺✕Ó�
ÔÕÖ➙×❜Ø❂�ÙÚ�Û✕� ✴✓➟�❘ÜÝ❘❖♣✭Þ�➢❩�❑✓✔✸ß❫❊✗✭à✚♣✭á�♣✲✈� âãä�

åæ➲� ✁✂✄☎� ç❂� ❀✲è✔❨� ➟❖� ✲✶❖✔✗❭✓❑� ◗✘� ✺✚✧❖❈✒é✚✺✰� ✲Pê✧✧� ❇✚� ë❯✓✴✚� ✼❫✚� ✗✓� ❇✚❤� ▲❭✼✚� ✺ìí✚� ◗✯�
îïïðñòóô❻õ❝� ö�÷❄ø❴� ù❬ú❆û� ✧❫PÏ� ü� ýþÿ✁✂✄☎✆✝�✞✟✠✡☛☞�✱Þ❑✲í❖✌✚✔✗�✰➑✧✣❖ß♦�✵✥♣� ✧✍✚▼✎✲❑✒✚� ✧➑➩✗✚ß✧⑩�✏◗◆�
✑✒✓✔✕➙✖� ✗� ❆❞✘� ✙❭⑦✚✧✚� ➩✱✛� ✒✜✚✺✢� ❭✔✧✈✳❖➎� ✲✣� ❘✲✣✓✺� ✣❙✒✤✓✥➷✥� ✺◗✦♣✰� ì✼� ✧✦ÿ★✲✩✧� P✲✥� ✒✵✪✫✚�
✬✭➙õØ� ➳❄✮➀➁✯� ◗✘�➤✚Ï❭✒❫✰✲❦� ✱✵✯✲P♦� ✻❑✼� q✳✵❦♣� P✵✴✵❦✚♣� ✌❫❊✗✶✸�✌✚✷✲�✸⑥� ✣✓� ✚✭✗ÿ✚✺� ✰✓✒✵❊� ✓❦� ❦❖ß✓✜✚�
✬✹Õ✺✻� ❝➙✼➝✽❆� ➻✺� ✾Ï✕❦� ✖◆✓✒✚✧✧❭✔ë� ✵✔♣� ✿Þ✰❀✧✭✧➐�

❁ò❂�ï❃✻❄❅➙❁�❆➁ß�❇�❊✲✺í✚� ➤❈✚❉�✓✯�✧✓❊❦✒✚✧�❋✧▼●✦�✧✚❑✧▼❍■�♣✚� ❏✒✚✧�✇✚� ✰✱✚Þ❑✚➎� ✗◗➊❈♣✧�▲✲⑥�▼◆✚✜�
❖P◗î❘❙❚❯� ❱❲❷❳� ❨✽� ❩❬❭❂❆✽❪❨�ì♣� ❩❖✒❭✧✭✓❫� ✱❴●í⑩� ❵❛� ❜✚� ♣� ❝❞❡❢❣� ❤✐❥❦� ❧♠� ✲●� ✇❖✲♥� ✒✲✳✕✼� ①❭ë� ✼✲✈�
♦♣q✓� rst✉✈�✇①②③④�⑤⑥⑦�⑧➝⑨⑩❶�✓❷✹✹✄❭✒✲✜❭✓✔✧�✵❑♣�❸✣✲�✧✓❹✒✚� ✚✰�✣❲❖�❑✚✚➎�q❦�✸✗✵� ✼✕✴✚❑❺✴✭❊⑩❻�✰❫✒ÿ�

✁ ✂ ✄ � ☎✆✝✞✟✠�

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

✁✂�✁✂�✄☎� ✆✝✞✟✠�✁✂✄☎✆✝ �

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

❃❄❅❆❇❈�❉❊�✫❋✎●✍�❍■�❏❑▲▼�
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✁✂✄☎✆✝✞�✁✂�✟☎✠✡☛✟✝☞�✌✍✎✠✍✏✑�

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

✁✂✄☎�✆✝✞✟✠�✄✝✡☛☞✌✍✝☞✎✏�✑✒✓✔✕�

✖�✗✘�✙✚✛✞✜✢✞✣✤�✞✆�✏✥✄✦✧★�

✝✙✙✩✞✪✝✢✞✫✆✓�

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

✁✂✄☎✆✝✞✟✠✡� ☛☞✌✍✎✏✑✒✓✔✕✖✗� ✘✙✚✛✜� ✢✣✤✥✦✧★✩✪✫� ✬✭✮✯✰✱✲✳✴� ✵✶✷✸✹✺✻✼� ✽✾✿❀❁❂❃❄� ❅❆❇❈❉�❊❋●❍�
■❏❑▲▼◆❖P�◗❘❙❚❯❱❲❳❨❩❬❭� ✖✒✆❁✡� ❪❫❴❵❛❜❝❞� ❡❢❣❤✐❥❦❧♠♥♦� ♣qrst✉✈✇� ①✡②✧③④☞❋❤⑤� ❅⑥⑦⑧⑨�⑩⑥③❶�

✁�❷❸❸❹❺❻❆✠✜�❼✆❽✏✎✆☞❾❿✕✖➀� ➁➂❬➂➃➄✳☎➅❻➆➇✡�➈✒� ✘✳➉✳✡✱➊✴� ❋✳✛� ❅✡✝➋✆✷✆♦➌➍� ❅➎✝➏✡✳♦✆➐✜➑✖➒✛✡�
✁➓➔❏→➣↔↕�➙➛➜☎☎✚➝✓➞➟➠✼� ➡➢➤➥� ➟✜✳➦➅➧➨�➠✤➩✳✜✜➫➭➯� ➲➳➵✜➯✜✼� ➸➥➺✳➤➻❋❈➍� ➼❆➽➾�➚➪➤➶�

➹✜✝✡✞➘✡❁➴➷➬� ➮➱✦❋✃� ❐❒➷❒� ❮✡❰ÏÐ✡➐� ❋✭➐� Ñ✝Ò✡ÓÔ➐➴� Õ Ö �✂×☞⑧Ø� ❐Ù❐❒�

✾✿❀❁❂❃❄�✘Ú×✸✆➌Û✴� Ü✆ÝÞ✡� ✟ßà✸✞✝❋✠Ï✆✤❱� ➈✒� ❱✡✝á✡➐� â➐� ✎✡✳✎✞➇✞❰✡� ✒✡✟ã� ✠ä✱� ✟××✸✞✝✟✠✞✆✤✎� ✷åæ� çèéê� ëì�
íîï✜✒✝✜✼� ✜✠ðñ� ✞☎� ÛÒ☞✡❋✎ò✥� ➐❆➌� óô� õö� â✛� Ï➇� ✩✟☎� ð☞✡❋➅✜➐� ✟✎� â� ÷✤Ý✒✡øùã✡� Ý✌✳❁❋✉✡� ❻➭� ✚á� ✸❻ú� ❸û✞üýþ�
ÿ✁✂✄◆✤✡✆✦☎✷☎✼� ✠✩✡✒✜� ÏÐ� ❋� ✒Ï☎✡� Û� ✛â✆✡✒� ❋✭✛� ✝❋✦✛✞✟✡✳✝ö� ➇✟✒✠✱✠Ï✭✴� ✦Ð� ✡✒✞☛✷➌� ù➌� Ï✭❰✆☞✳✉� ❇❋Ø✌✍✎� ✂❹✏✑ë�
ý✒✓❸✔�✕✡� ✞❁✡✳➅Ï✖✝❋✗✚✤�â❁� ✡✘✙▲✭✟✠Ï✌✤� ✆✚�✎✛✝✩�✙✜❉✢✣✱✎� ➆✤✱✛� ✆÷➇� ❤✭✠✆� ✜�✎✡✥✆÷✎� ✝✦❋✧✜✤✉✡➍� ✎Ï✤✝✜�❜✡✒✱� ⑧✏� ❹★✩�
✪✫✎✬✭✮✎� ✯✰❋✞Ø❋ù✱✲� ✆✳� ✒✡✎✆✴Ò✱✎� ➱❁� ✒✡✎✵✝✠✱✛� ❖✦✙Ý✡✶� ✌✚� ✡➝⑧❰⑧Ø✡♦✡Ð� ✷â✠✡✛� ✠✆� ✸✎� ④✄✎✹❏✔� ✺✻③✼✮✁✽✾✿❀�
❁❂❃î❄� ❅ý❏❆� ✆✳� ✎❇Ò❈✡✛� ✍✟➆✶✡✎� ✎÷ð✩� ✟✎� à✡❉✞✎✎⑧✌✭✎� ✜✭✛� ✎✡✧✎Ï❊❋❰✡� ✂Ó×●✝❋❍❹✤� ☛■❏ý❑✁▲▼� ◆✾❖P◗í✎�
❘❙❚� Ø❋✝❯� ❱❲❳ã✡❰✡ã� Ý✡➧✟❰Ï✚✒❋Ø� ❨✱❩✠❤✝✎� ✠✆� ✛✡❊✱✝✠� ✡❬✆✸❰Ï✭✥�❭✟Ø❪✟✶✡� ✂☎� ✟� ☞✡❇✡✛➌�❫✒� ✸✞❱� Ï❴❸❍✎ê� ý�❵ý❛❜✁▲✎�
❝❞❖♦� ❋××☞✚❋ð➏� ✝✆❡✛❢�❣✸� ✕÷❤ß✚✐�❥✡✝❊✆✒�❦✟Ò➏⑧✤✡� ❧✕♠♥♦� ⑧✎� Ý✡⑧✧✴�✡✒✆✡✚✎✡❁� Ï✤� ❜❤✎� ×❋×✡☞�♣✒� Ø✱❬✡☞❋▼q▼�
r✼▼sæ✹� ðî❇×✦❊q➯� t✆❪✜✶�✚✳�✟� ✎✡✉✡✶�✆✒� ✈✇①☞� ✆✚�✎✜②✡✶✎➂� ③✤� ✠✩❤Ð� t❋×✡✒➑� ❪✡� t④tî❸✡✛� ⑥�⑤❹⑥✎❀�⑦⑧⑨⑩❶� ❷❸❹❺❂�
●✜❻ð❼✚✳� ❽✡❾✆❁� ù❿➀� ✚✳� ❽✡❜✆✛❳✟✱❰➁� ✝✆➂✡✸✟❍✆✤� ☞✡Ø❋✠⑧✚✤✎✦Ïà� ✆✚�❋à×✷✞✝✟❍✚✤➃✎� ❋ù✎➄❋ð❊✜❁� ➅➆� ❛ý➵➇� ✳ý✂✎●�
➈➉❅➊❁�➋❋❻➘✡� ➌❋➌✡✎❳✂➍✎➘❇� ➎➏✡➐� Ü❋Ø✌➐✡� ☛☞✱➐Ïð➅✞✆✳� ❋✟✴✆➑➒➂� ➓✡� ✝✆❽➔❻✭✡�→✝✩✞✤✎� ✟✎❆➣▼�↔� ✞↕✎▲➙➛�
❜✡�➜➝➞☞✡✳➅� ù✡➟➘❻✚➝❋✸� ß❋➠➡� ✆✳�➢➤➥✆✇�➦✛� Ý✡➧➨�✜ß✡Ð� ✠✆� ù➩✸✛� ✠✦✡� ✛✱❻✝✠✞❹✳� ❴☎❸①✂✔� ✺sæ� ✹✎❸❍❸➫� ⑨➭�✽➯�
✎➲➳➵ð❆ã� ✡❰❋ã➸❼✆➭�✢✆✦Ø✛� ✡➝✆❰✡� ✆➺� ✎➌✎✠✡➲� ✞✎� ➻✌❽✡✡✠✞✠✞❰✡� q� ✠✱➼☎� ✆✚�✈➽✎❻✖✝✟✠✞✆✳� ❋✝✝✦☞❋❛➉� ➾●� ③ë➚➪➶❹▲�
✡➹✝✞✜✳✝➘ñ� ✘➴t✡➷✡✳➬✠✞✆✳� ✩➏� Ý✡✡✭� Ò➮✡✛� ✆✦➅� ✌✳� ➱☞✡ÝÛ✃Ý✡✭Ï❐� ❒➂❮❰� ✟✳➐�→Ø✢Ï✱� ❒➂ÐÑÒ�➱③�ÓÔ❅✎ÕÖ�
×ØÙÚÛ�ÜÝ�→Ø✢✣✡� ❐❒Þß❰à�✛❆á✱â➂� ã�➏✟✎� Ý✡✡✳�äå➘✡✛�æ➇� ✡☞✌ç✆✎✡➐� ❋Ø✉✌✥➒�❪✆÷✷✛� ✟❛è✎❰✎�éê�ë③� ìíî�
↕æ➚➪ïîð�☞✡☎✄➅✎� ù✆ñ� ✞✤�ò✝✝á❋Ò➌�â✛� óô➲✡✜✎á✡➂�

❅❆❇❈☎❄�õ❋✷❪➐✡�➱✜➇✡✝✠❤✚✤✗� ö÷ø�❊✟ù❰✡❳➎❋ö✡✎�

✁�❉❃❊❋✁●❍■❋❏�

úî❹▼ûæ� ①Ø✟☎� ✎✠✆☞✡� ➏➏� ù✜✝✆❇✡�➽� ❋�ßü❽✞✤✱✭➇� ✛✞✴✞◆Ø� ✎➏❋✥✭✥� ✎✱ý✞✝✡� ❤✭� ✆á� ✛❆➘� ✠❹� þ✩� ✟⑧ú✔� ÿ✁ÿ④û✁ë⑨✂✄☎✆� ✝✞�
✟� ✠✡☛☞✌✍� ✎� ✏✑✒✓✔� ✕✖� ✗✘✙✚✛✜✢✣� ✤✥✦✧★✩� ✪✫✬✭✮✯✰� ✱✲� ✳✴✵✶✷✸✹� ✺✻✼✽✾� ✿❀❁❂❃❄❅❆� ❇❈❉❊❋●❍■❏❑▲� ▼◆� ❖P◗❘❙❚❯❱�
➔✽❲❳✜�❨☎� ù✡✜✤� ❋❩✡✴➀✸❬�÷ß✷✆❋✛✜✛�ùö� ❊➏✱� ❭✟✜❪�✎✠✆❘✱� ✟✤❁� ❋Ø✎✚� ✛✆✢❖✸✆❋✛✡✛� Ý❬�✸✡� ❀✎✜❞✎ñ� ❫✦✜� ×✆Ó✦Ø❴✲�✆✳�✠●✜�
❵❛❜❝❞❡❢�❣❤�✐❥❦❧♠�♥♦♣�qrst�✉✈✇①�②③� ④⑤⑥⑦⑧⑨⑩�❶❷❸�❹❺❻❼❽❾❿➀�➁➂➃➄➅➆➇➈➉➊�➋➌➍�➎➏➐➑➒➓➔�→➣↔↕➙➛➜�➝➞➟➠�➡➢➤�➥➦➧➨➩�
➫➭� ✿� ➯✿➲➳❜� ➵ý③� ♣☞� ñ✱➸� ❇❋✷❪✟✒✜� ➺tß✷⑧ð❋✠✞✆✳✎➂� ❅✚� ⑧✳ð➝✡❋☎✡� ✠➻✡� ☞✟➼✤♦� ➺✳❁� ×å❽Ï✳✡✳ð✡� ✆✚� ❊➏✜� ❋t×❸➽� ❾✜�
➾➚➪❶➶❂▲➹�↕✎✰æ✸ît✎✒✄� ❸✴➯✡✎�❜✜❤☞�✡✆à✦r❋✲➘�Ï✳✠✆� ✡➴✚✭✆➷✝� ➬✡✤✱➮➱�â✛� ✎✡✱✜✛�✦✡� ñ✡� à☞✆●✍✒❋✗✆✤Þ�
✺❜✃� ý➳✒� ❸↔☞✡☎� ✞×❐✠✡✎� ✞❒� ✸✜❋✛✡☞� Ý✌➐✛� ✚✳� ❐❻✟ö� ù✟✏✞✎� ✜✳✛� ✛❻✎✡❮❋➌✎� ☞❰✞✳✴� ✞✳❫Ï✟✠⑧✆✤� ✟✳❁� ❆ã✎✚� ➱❋ØÐÑ✜� ❜✡�

Ò⑨✄➹�Ó✡●� ✟tt✘✝❋❼✚❖�Ô➅� ✸✡❋✛�❜Õ�Ö✆×✩� ✆✚�❽✆ù❻Ø✣� ✜✡✡✎Þ� Ø�❱✎✠✆✥Ò✟✸� ➝✡✝✌✒✛� ✞☎�→òÙò✡❁�❫➝� ☞✜✝✆Ú❏✞✳✴�
Û❂� û✎✯Ü♦� ✄✎✎✎✞✚➭� ✆✳�➱�❋✡✡➂�➌➏✡✛� ✌✳� ❜✜� ✳ÝÝ✱☞� ✚✳�✛✆Þ✸✆❋✛✎� ùö�ñ✡� ✦✎✡☞☎�➱✛�ñ✡� ✡➒ß✡✎✎✞➘✡�à✚á�✚✳�❜✡�
âãäåæ�ç✃�è➪❹é✎� ✞❏�❱✉ê☎�×☞❢❻✝➅✡✛➂� ❅➧✡�✝✜✞❁÷✸✡✳➅� ✛✡❰✡✸✌ß✱☞✎� Û✝✌ë✌☞❋✠✡� ➘ì✌✇�❋➵✜✉✡✛�✢❆☎✎� ✠✆� ➳å➲✚➇✡�
í❂� ✿î✓✄� ï●� è●ð➪✞✳♦� ✠✩✜� ➏❻♦✩✡☞� ✳ñù✡☞� ✆✚�❁✆ò✷✆✟✛Ð� ✢❈ó� ✟� ✎✩✌ô✡✒� ç✡✥✆➐� ✆✳� ➇✞❽✡� Û➅✡②❋õ� ❅➏✜☎� ➈➵✆✢�
ö☎✿í÷� øù� úû⑩✄� ➾③� ❻❽×Ø✡❇✡➭✠� ü⑧✳❻ý✡✠� Ý✌✠☎þ� ✆✒� ÿ✩✁➱� ✢❋✠✱✒� ✂✡✎þ� ➈➝� ✄✳♦� ❜✜� ☞❋☎♦✎ñ� ❊✆✆❩☎✼�
✝➫✞✟✠� ✡❂� ☛☞✌▼� ↕î▲✎� ✍✎�✏✆� ✒✡✎✑Ò✗✆❖☎➴� ✃✞✒� ✸✱� ❋ß✡� ✝✆✦Ø✛� Ý✡� ☞✟✠✱✛� ✆✳Ø➌� ✆✳✝✡� ✝✆❽� ❋� ✘✎✡☞� Ø✆✓✔� â✛� ✃❻✞✒�
✕✖✗✘✙�❃✃� ä✚✛æ✜� ❹✢�✣✎☞❸� ✝✆❇�✤�✥�✦✧✡✎☎� ×✡✒� ❁❋☎★� ❅➏✡� ✌✝✝✩✡♥✝✡� ✚✚�✝❋✘❁✦✸✡✳➇� ➝✪♦� ❽✚✎✫➘� Ï✞☎✡✎�
✬✭✮� ✯✰✱� ➯✲✳❶✴✵▼� ❏æ❸❸❻❹✶✔� ♠❋☞✞✌➀� ✠✷✩✭❤✸÷✱Ð� ✌✳�✡❬✞✛✡✤Ò✡❱� Ð÷✝✩� ✟✎� ✒❋✭r⑧✤✥� Ý➏✡✛➍� ✶❋➇✞✳♦� ù✟✎✡✛➀� ✒✡❰Ï✜❪�ù❋✹❁�
✺➫✻❂�ú✃✼✽�✿●❹➳➚●� ✠✌� ✒❋①�ñ✡� ❆×✡➂� Ø✙✆✤✴� ✠➏✡✎✡ø� ✒✜❬❤✡❪�ù❋☎✡✛� ✡❰❤✛✡✭✝✡� ❋✧✆❪�✠✩✱� ÷❯✡✒✎� ✠✆� à✆✎✠� ✠✡✾✿ã� ✍✱✛ù❋✝r�
❀❁� ➳⑨❂✃✾❃� ❄✹� ☞✡❅✡❆✤✴� ñ✡� ❋✡✡✎Þ� ➱✦✡� ❇�❜✱� ✡✾❋✎✠✡✭✝✡� ✌✚�❇❋✎✎⑧❬✡� ✳❈➔✡✒� ✌✳�❋❤ß✎ø� ⑧✠� ☎✡✡❉�❊�ù✜� ❰✜✃�
❋●✭❍�■❏� ✝❶✎▲➙❑✾➯� ✠✩✡� ▲❋✞❁✦✸✡✤Ò❬�✝✆▼✡✤◆➂� ❅➏✡� ✡❖➈P�➈✶� Ï✛✡✭✠❤◗Ï✳✴� ❋✭✛� ✡➤❇✞✭❋✠❤✤✴�➢ã✢✣✜� Ï✡� ✭✆➇�
✯❀❘✯☎☎� ✎✦✝✝✡☎✎❙ñ�
❚❯☞�✓â❂❱✼✽❲�❘❹❳❨�✚✚�❇✚ùÏ✸✡� ⑦✟✸✢Ï✱� ✛✡✠✡Ò❍✆✭� ❋✤✛� ❋✳❋ãö✎Ï✎� ✡❩❭❮✆✒✱✛� ➬✌� ◆➅✞✝� ✟✤✛� ✛❬✎❇Ï✝� ➱❆✷❬✎✞☎� ✌✚�❋✡✡�
❭❪❭❫❴❵ö☎❂✄❛� ❜ð✮�❝æ➉�Ï✎�×☞✜✛❻✝✠✱✛� ➇✆� Ý❞❿❱� â✠✞❰❤❡✎� ✠✌✌❉✎❢�❫✆� ✡❣� ✱ ❋ � ❜✡� ❤➬✆❰✱� ✎✟Ï✛� ⑧✎Ð÷✡✎➀� ✠✐✎� ß❋✡✡✒� ✦❋☎�
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✁✂✄☎�
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✂✡☛☞✟� ❚✂� ✠✙✝� ✢➐▼✝☛✡☎➑✝✟❿� ❋➒✝� ✔✙☞�
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✁ ✂ ✄ ☎ �✆ � ✝✞✟✠✡☛☞✌✍� ✁✂�
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Page 12 of 55Page 14 of 71

Vimala
Highlight
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✲þ✲ÿ➫� ✍✡✎✏✠✍�✁✙�✂✄� ✍✌■✪➩☎�✆õ✢❼☛✝✌✍✞� ■✙✟✠✓✌✡↕☛☞☎�✕✗✓�✌▼✌◆✍✎➃� ✟✌�✏✚✢✑✢✍✌�✕� ✖✌■✒✚✌✓� ✯✗✓�➨Ï▼④✰➈✓➞� é✔✕✖�
❯✼③➏✰✗�❑✢� ✍☛■✏✡✘�❂✙�✍☛✬✍➘✗✚�✩✯✛�✍✜☛✯➫▲�❑➏✕▼�▲✕✑▲✠✌✍�✱÷☛�✓✌✘✠✡✌❄�✭✮☞✢➐☞✌�☞✌❸✌☞✍�✙✳�✣✰⑨✠✗✼✗✺✾✤✥�✦➮✧�ç★✩�✪✫✬✭✮✯�✰⑤�
✱ts✲� ▼④✼�s✳✴❂✔✑✢✗�⑩✳�▼❿✌�➐✚✢★✙✍✌✓�✍■❿✌✒☛�▼➏✚✢✏➣❿�❂✚✙✕✓�✍✔✭✏❇✕✑✙✗�✚☛✦✪❘✵➃�➜❿✌�✚♣✌✗✯■▼➫✌✬▼�✡✌✲✶✷�✸✼✹✰✺✻✾➱✼�③❳✾➱�
➱✼s� ➆➈✈➅✈✽✾� ✍■❿✌➫✌�➐☛✿❀✚❁� ❂✌❂✚�❃÷♣✗� ✫✢✗✜❄▼✌✓�❅▼❿� ✌❆✔✍✑✗◆�✍✱➒❑✌❇✙✳❈▼÷✌❈✯✐�✕➐✑✚✢➒✣➏✌✲� ➒✲�❉✚�❊�❋✼➈✲✾●❍■�★❙✧�
④❏✗❑❿✕▲☛�✍✑✡✒✓�➜➏✌�❶✡✢★✙▲✌✓�✍✫➏✌✒✌�▼✍�◆▲☛❧✠✍✌�❖✘✘✌❹▼✌✓�✯✍� ♦✕✡�✯✍�ïP✓✕▼Þ✢✗�✚✯▼◗�✩✯▼➒�✗☛r⑨✌✍✍➪�✕✗❄�➐✕■▲s▼�■✰✗❘✼þ➒✗■✌�
➈✾✺✰②�✾⑨✓�❿❤�❢✗❖❙❚✓�✕�✍❯★✌✚✠✢✚�★✌✚ß✚✒✯⑨■✌❥�

✁✂✄☎�❱❲❳❨❩❬❭�❪❫�❴❵❛❜❝�❞❡❢❣❤✐❥❦�❧♠♥♦♣qrs�t✉✈✇�①②③④⑤⑥⑦⑧⑨⑩❶❷�❸❹❺❻�❼❽❾❿➀➁➂➃�➄➅➆➇➈�➉➊➋➌➍➎➏➐➑�➒➓➔→➣↔↕➙�

✻✝✼✍�✽✾✿�❀❁❂�

✁�✁✂✄☎✆✝✞✟✠✡�

☛☞✌✍✎✏✑� ✒✓✔✒✕✖✗� ✓✘�✙✚� ✛✜✚✢✚✣� ✓✘�✟✤✥✦✧� ★✩✪✫� ✒✓✬✭✧✮� ✓✯� ✰✱✲✳� ✴✵✶✕✷✸✓✹✚✺✻✗✚✼� ✽✚✾✧✿✾❀�
❁❂❃❄❅❂❆� ❇✵✗� ❈✚�❉✲✴❊✚� ✣✓�❋✚●❍■�❊❏✔✦✸✺✲❑✦✚�▲▼◆✚❊❖✧✧� P◗❘❘❙▼✒✲✣✭❏❑� ❚❯❱�✪❲❖✧✚�✧✚✥✧❳✔❨�❩✕❬❭✒✚❆�❪❫✵✳❴�
❵❛�❜�❝❞❡❢�❣❤✚❯✚✰✧� ✐✚✔✧✓✺�✏✚❥❏❦❧�★♠✐♥♦�✲❑♣�qr❈✼�✧st✚♣�✉✈� ✜✓� ✲�✥✚✇①②�③④⑤�✐⑥⑦◗✥�⑧✐⑨⑩�✂�
❶❷❸❝❹� ❺❻❼❽❾❿➀➁➂✳➃✸➄✓✱➅❊✚➆�➇➈� ➉❖� ✲❊➊✲➋✧� ✖✚➌➍■✚➎� ✲✜� ③➏➐�✁�❦❖✒✕✔✗� ➑✚❈✧♦� ✚❬◗➒➓✗❭✓✥➔� ✧→➅✧�
➣↔↕➙� ➛➜➝✾�➞➝❑� ✭✔�➟✚� ➠✕❊✼�✓✘�♠✐➡✰�▲❲✚✺✚� ✲❫✼▼✓� ➢♣� ➤✭✰❫➥� ✧✚✔✧✓❦✧� ❈❖� ❭✔✗✚➦✻✣✚✼� ✭➧✗◗� ✧➨✱✹➒✚� ✧✚✥➩✓❦�
➫➭➯➲➳� ➵❁� ➸➺➻■✕♣� ➼✕✱� ➽✜✓� ➾❫❊➚✚♣❭✲� ➪✚✔✧✓✺� ➶➹➘➴➷� ➬➮➱✃❐❒❮� ❰ÏÐÑÒ� ✔◗♣✕✧� ❈✚� ✲①❊✚� ✗◗� ✧✗◗✺✕Ó�
ÔÕÖ➙×❜Ø❂�ÙÚ�Û✕� ✴✓➟�❘ÜÝ❘❖♣✭Þ�➢❩�❑✓✔✸ß❫❊✗✭à✚♣✭á�♣✲✈� âãä�

åæ➲� ✁✂✄☎� ç❂� ❀✲è✔❨� ➟❖� ✲✶❖✔✗❭✓❑� ◗✘� ✺✚✧❖❈✒é✚✺✰� ✲Pê✧✧� ❇✚� ë❯✓✴✚� ✼❫✚� ✗✓� ❇✚❤� ▲❭✼✚� ✺ìí✚� ◗✯�
îïïðñòóô❻õ❝� ö�÷❄ø❴� ù❬ú❆û� ✧❫PÏ� ü� ýþÿ✁✂✄☎✆✝�✞✟✠✡☛☞�✱Þ❑✲í❖✌✚✔✗�✰➑✧✣❖ß♦�✵✥♣� ✧✍✚▼✎✲❑✒✚� ✧➑➩✗✚ß✧⑩�✏◗◆�
✑✒✓✔✕➙✖� ✗� ❆❞✘� ✙❭⑦✚✧✚� ➩✱✛� ✒✜✚✺✢� ❭✔✧✈✳❖➎� ✲✣� ❘✲✣✓✺� ✣❙✒✤✓✥➷✥� ✺◗✦♣✰� ì✼� ✧✦ÿ★✲✩✧� P✲✥� ✒✵✪✫✚�
✬✭➙õØ� ➳❄✮➀➁✯� ◗✘�➤✚Ï❭✒❫✰✲❦� ✱✵✯✲P♦� ✻❑✼� q✳✵❦♣� P✵✴✵❦✚♣� ✌❫❊✗✶✸�✌✚✷✲�✸⑥� ✣✓� ✚✭✗ÿ✚✺� ✰✓✒✵❊� ✓❦� ❦❖ß✓✜✚�
✬✹Õ✺✻� ❝➙✼➝✽❆� ➻✺� ✾Ï✕❦� ✖◆✓✒✚✧✧❭✔ë� ✵✔♣� ✿Þ✰❀✧✭✧➐�

❁ò❂�ï❃✻❄❅➙❁�❆➁ß�❇�❊✲✺í✚� ➤❈✚❉�✓✯�✧✓❊❦✒✚✧�❋✧▼●✦�✧✚❑✧▼❍■�♣✚� ❏✒✚✧�✇✚� ✰✱✚Þ❑✚➎� ✗◗➊❈♣✧�▲✲⑥�▼◆✚✜�
❖P◗î❘❙❚❯� ❱❲❷❳� ❨✽� ❩❬❭❂❆✽❪❨�ì♣� ❩❖✒❭✧✭✓❫� ✱❴●í⑩� ❵❛� ❜✚� ♣� ❝❞❡❢❣� ❤✐❥❦� ❧♠� ✲●� ✇❖✲♥� ✒✲✳✕✼� ①❭ë� ✼✲✈�
♦♣q✓� rst✉✈�✇①②③④�⑤⑥⑦�⑧➝⑨⑩❶�✓❷✹✹✄❭✒✲✜❭✓✔✧�✵❑♣�❸✣✲�✧✓❹✒✚� ✚✰�✣❲❖�❑✚✚➎�q❦�✸✗✵� ✼✕✴✚❑❺✴✭❊⑩❻�✰❫✒ÿ�

✁ ✂ ✄ � ☎✆✝✞✟✠�

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

✁✂�✁✂�✄☎� ✆✝✞✟✠�✁✂✄☎✆✝ �

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

❃❄❅❆❇❈�❉❊�✫❋✎●✍�❍■�❏❑▲▼�

✁�
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✁✂✄☎�✆✝✆✞�✝✟✠✡�✁�✆☛✆☛�☞✌�

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

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

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

✁�✾❀�❁�❂❃✺❄❅✺✶�❆❇�❈❉❊❋●❍�■❏�❑▲▼❉◆❖◆P◗❘�❙❚❯❱▼✹P❲✶❳�❨❩❬❭❪❫❴❵�❛❜❝❞❡�

✁✂✄☎✆✝✞✟✠�

❢❄❇❣❤✐❃❥�❃✐❦❧◆❇�❉✐♠◆❇♥❧�♦✾♣❧q�▼rst�✉❉�✈✐�✇①②❖③�④❍✶✺❧�⑤⑥� ⑦◗⑧❇�⑨⑩❶♥❃�❷�❸③❹✻②❥�❺❻❼❽❤❽❾❄✐❿➀�➁➂�➃❣�➄➅�❜➆➇➈➉➊�➋★➌➍★➎➏�
➐⑥� ➑✾♣❃➒� ✈✐� ❏❄➓➔→➣◆❉� ❉↔✻❇↕❃➙� ➛� ✶➜➝➞❹➟✶❖➠� ➡✺▼❃❺■➢�➤➢✻➥� ⑨➦⑦➧� ➨� ➩▼❄⑦▼� ✈❣� ❉➫✶❿� ➭❜� ➯➂� ➲➄➌➳➈➵� ➸➺� ➻➼➽➈➾➚➏�
❧✐❖➪✐❏� ➶� ➹➘✶❺❧➴� ➷�➬➮� ❏❹❃➱✃➔②❐❹❒� ❮↔◆❇↕❃� ❧▼✻→❖➢� ➔✐� ⑥❰✺✻❇Ï� ➔➠� ⑥✶Ð❉ÑÒ⑥Ó❉➘� ❃➡❺⑦Ô✐❧� Õ②✺✻➥⑨❺❄Ö×Ø� ➩❄ÙÚ� ❥ÛÜ� Ý❞❫�
➲Þß✘❖✻➘❄àá� â✶�✈r❺� ➶� ❄✺� ã⑨äå� ❄✺� ❹❃� ➢✶æç❺✐�❺è� ➥é❄❱❹✻→❧� rêë↕❃� ➨�ì▼❄⑦▼�✈✐�❉➫✐❧�➡í� ▼❄î�❮➫✐� ➢✶ïð❧�③✐� ⑦▼➄ñ✐❜�ò�Ùó❾❣➲ôõ�
ö→❧÷� ▼◆ø�✺è� ❄ãù⑥✻➟✐� ✺▼✐� ❇✻➔②❧ú✐❧❃� ✻✼�❺▼✐� ➢❄❃û❹➔→✺❹✻❉� ❉✶ü✻⑥↕❃� rý➨❃✺�ãrþ⑦❹✻②❃�ÿ❱♥❧�✁✂➥✄�Õ�⑦⑥❄❺❄☎� ❹❧❧②✶á� ❑✻� ▼✆❫❖❣�✝➭ô�
➭❥❥❯➂✞� ➯❄✟� ✠r✠✡� ✷⑥✻☛❃✐❃� ⑨� ❁✻☞→❧✌✐❧❧� ✍ù❺✎❹✏✑✻❉� ✠❤✻❺�✒❺✓� ã✔✺❹✕✖✠→❤✗� ✽✘✙➟■✚✛✶❮✜� ➐❇� ✢❿✣❹✤❴Ù✥� ✦➻❣✧➂❥❿� ❿❣❜★➄✩�
✪✫✬✭✮✯✰� ✱✲✳✴✵✶✷�✂� ✸✹✺✻✼✽✾� ✿❀❁� ❂❃❄❅❆� ❇❈�❉❊❋� ●❍■❏❑▲▼◆❖P◗� ❘❙❚❯❱❲❳�❨❩❬� ❭❪�❫❴� ❵❛❜❝❞❡❢❣❤✐� ❥❦� ❧♠♥♦♣� qrst✉✈✇①②③�
❉✶✬✻❇➧�④❇❏➨➘�❺è�í✐�⑦▼⑤⑥⑦❹⑧❹⑦❧�✻✼❥✾♣❧�❷�í✐�❇⑨✕ì✻❇❖➢�✹⑩❇✻❉ã✹❶�ö✹➙�ì✐� ⑨✠✠❖❷�è❸� ❹❁❺❻✾�➡➯�❉❻❼❣❖� ❽➉➄❥❿➄❼❣➻�
✘✷t❇r✺◆❇�■❏� ➥❾❿❄✻❉� ✻①✶❇r✺✻❇� ❺✻� ✻①✺✎❹➀�✈✶� ❇◆➔②❃✌✐❧❃� ✻✼� ✺▼✐� ❏❄❃➱❄☞②❺❹✘❉� ❉➁✘⑥♥❧� Ð❉❃➱②➞➂�❆❇�❥➃♣❥➀� ➄➄➻� ❪� ❝➭ôt➅➆➋❞➈➇�
❦✐ü◆❇♥❃➈� ◆➉� ✷⑥✘➊❧➋� r❤➘✘❇❄✈ã� ♥ð①❃�í✂� ❷❹✺❄r❖� ❏✐➌❋� ✻✼�➍⑦▼� ❉➎✐�➏❱✓✆❍Ï� ❧②⑦Ô�✈r➲�í✶� ➄❼➲➐➭➑✥� Ù➄➒➄➓➈➔→� ➣ô➋� ↔↕➙➛➜➝➞�
⑨➟➠✻❇❄➡�➢➶✐➢� ✻❉� ▼❄⑩➤➥� ❧✐❺� ✐❉➦✶⑥➧❄✻❮➴�❂�æ➨❺�✻➩�⑨� ❦✻➫➔❤✐�➭✶➶➯✐ã✐❦✺�➐⑥� ✈✶�❇✻☞➲❧➳✐❧❧� ⑨❍⑨❷❧✺�ã➵❄❽❄➄❯❿�➸❥❥➸❴➺ô➻� ★❯➻� Ù❣➼➽�
➾➚➪➶➹➘➴� ➷➬➮➱�✃❐❒❮�❰ÏÐÑÒÓ� ÔÕÖ×ØÙÚÛÜ�ÝÞßàá�âã�äåæç�èé�êëìíîïð�ñòó�ôõö÷�øùúûü�ýþ�ÿ✁✂�✄☎� ✆✝✞✟✠✡☛�☞✌✍✎✏✑✒�✓✔� ✕✖✗✘� ✙✚✛�
➩▼✐❦�✈✐�❦✜✻❇♥�❧❄➀� ❹✟�t❦✘✢✻→❧á�

✡☛☞✌✍�✎✏✆✑✒✓�➑❚✐❖✐❧❧�❃t❉❧◆❇�❉➁✻⑥♥❃➒�❇✻☞②❧ú✐❃❃å�✣❃✤✥✦❺❹◆❦�❉✶✬✻❇♥➙�Ô❄⑩❷➠�❧✧�ã②❤❺❄✕☛✷②❤⑨❺❹è❉�★✶➟❻❖→Ù❄❻✩✪�➉❣ñÙ❻➻❪➲➭❻✩õ�

✁�✔✕✎✖✗✘✙✚✛✜�

✫✬❈✾✲� ❧✐❉✭⑥� ❉✐ü◆⑥➧� ✮❥✾♣❧q� ✁✂� ▼r➟✐� ⑧ë◆ã✐� r� ▼✻✺�
⑥✐❃✐✯⑦▼� ✰✐✱➢� ➩❹✈� ⑨� ☞⑥✻r➢� ⑥■➘✶� ✻➩�⑨ùùæç✲◆❉❃á� ✽✻ãã✘❦❖➠➒�
❢✾♣❧� ❧✐❉➢� ➥✻❇✐� ❉→ã⑧❇� ✻➩� ❉✐✬✻⑥♥� ❉➎✐❃� ❄❮❧❹➢t� Õ� ❧✠Þ❄Ñ⑦�
✳❜➂✪� ✴➢� ✵✶❧✐� ❉➎✶❃� ❃✠✶� ì❹✵� ✘❉✐� ✴✘✈⑦� ✷� ❧✸ð❦� ✻⑥�
✹❜Ù➉❻➓� ❜❪✺❤�✻✼✽❧✾� ➐⑥� ✐✝✿✷❤✶❵� ❺✐➥✠✶❀❁✐➒� ❂❃❺❄❉❍❄�
➼❝�❥❻�❅❆õ�â❇②❧✶�✻✼�✺✓✐�✠❈❉❹➟✶❦❰❃�✻✼�⑦➠☞✐❇�❊⑦↕❧➒� ▼✻➩�
Ù❻� ❞❋●⑥➄s✐� ❐▼✐� ❇✻☞→❧✌❰❃� ✻✼�❥✾♣❧� ⑧❱✻➥✶❧�■� ✐❧✟✶❉✲r❤� ❹❧❃②✐�
➭❜� ➉❣❽❣❜Ù�◗❍⑥❿� ■❏❑á�♣✐✬▲⑥↕� ✺✻ä❤✻➘ä�r☞❃û▼❃� Ô✻ì� ❦➎✶❧� ✯✐�
◆❦❉✐❖Ï� ➤�⑨�❉➁✻❇♥á� P❺� Ó❃�✈✐�➐◗❫⑨✺❄✻❦�❆⑥�❘➭ã➏❹❙❍✻❚�

✁�➸❯❄⑩✺❄❣❿� ▼r✷✷✐❦❄❉➠� ❷❧Ó❏✶� í✐� ❉↔✻⑥♥á� ✽✻ãù❤✐❱� ❉✶ü✻⑥♥�
➯❲❳� ■❨❩� ❧❐→➢❹✶❧� ✈✐� ❉✐✬✘⑥↕� ❺✻✇❤✻➘❄✐❃� ✻➩�■� ❄➥✇❬✺� ❱❤➶❃�
➈❭�❜❣➋❪�❫➄➻❴�❽⑨❵Ï�❛✘ã✷❖✶✝�♣➁✻⑥♥❃� ❄❉�ì▼❄⑦▼�í✐�✺✻✠✻❤✻❍❄⑦r❖�
❜❝❞➉❣� ❄❿�❉❣❄✈✐❇�●❡✶❤❷�❇t❍❾❤③�✮✐á➠❀➒� ❹❦� ⑨�❤⑨❢❹✚�❣①▼� ❤❨✐� ❮✻⑥�
➒❴➉➂➓Ø�❥➢❻ã� ✮✶á❍❦❧� ❄❉� ♠�➤❏✘ã�♥♦▼� ♣❨qá� rs×➠➙� ã■➠�
t✉✈➼� ➄✇� ➉➆➸❖❪ì❻①➢� ❉✶ü✻❇↕❧� ❃②⑦✓� ❉� í✶� ②✺✶③✐④� ⑤❄⑨❖�
❜❣⑥➄⑥↕❿❵� ☞⑦❷� ❉↔◆❇↕❧⑧� ✐✺❱á� ③✶� é❤�Ðãù❖✐❱�❮↔◆⑥↕❧⑨�ö⑦✐�
⑩➂�⑥➄� ❽❖➶✟❹⑦�➥➫✐❖❧�❷�Ð➥ù❤✶✝�❮✐✬✻⑥↕�✈❶❷➙� ◆❉✐� ❄❧� ❃ãr❸�
❹❺❻❼❽� Ù➄❾❤◆❾◗�✴❏� í✐� ◆✺▼⑦� ❄❧� ❧⑦r❤✶❿➀✐✶� ❺✘ù✻❤✻➁✐�ö✶� ➂➃✐�
➄➈➅➍✈� ➾➆❣➓� Ú➸❿�➇✻� ⑥✐➭✯↕⑨☞❤✶� ➈⑨➉✶❃� ✄☎✆� ➊❹⑦▼� ✯✐� þ❢❤✶�
➋❼❣➉❪➌➆�➍➎� ❤✐❉➏� ■➢� ✓❄î� ❱❖❾❃❺✐❇❄❦➠�➐➑➒➓➔→� ➣↔↕➙� ➛➜� ❄❃�
❾❣✩❣➝➞◗�→❥➟� ➠❮�ã➎✶❖➨➡�▼✐❺✐❇è➘✐❉❶→❃� ❦➁◆❇♥�✷ù✻❤◆➘❹✶❆� ❄❦�
➢➤➥ô� ➦➧➨õ�➩❣✩� r❍➫❵� ❃ç❤✶� ➀ð� ➥➎✐❖� ❄❧� ✠✻➭➠➂� ☞ä� í✐�
➯➄❫❣➉� ➓❪❫�➲❄⑥⑦②❖r✑✻❉�✻✼�❉➫✐� ➢✐➳✐✶❃➙�■❏� ☞❉❄ç❵➠�❾❺➵➸� ❹❉�
➽➜ô➒➳➋Ø➭❜❾� Ú❻ã✻❾✐❉➺②❧� ❉✐♠✻❇♥� ✺✻☛❤✻P❄✐❃� ♣➻➼⑨� ✾➨⑦✐� ✈✐�
➼➽➸➳➂✕➾❣➂�ã➚✐❖� ▼➶� ⑨�➐⑥⑦✶� ❖⑨ì� r✠ù❇✻①➪⑨❺❄✻❉� ✻✼�❉➚✐� ❏✶➳➶å�
➭➲� ➭❥�➹➘�➴⑨❷❃❺�✯☞❹➷�⑨➬↕❧÷�Ô✻➩✶➟✐➮�❏✐➩➱❉✃❤✐❧❃� r➥⑨❄❉❃✺�
➾❐➭❒❞❻❴❿� ➦✚❩➀� ö→❧❖➎❵� ⑥✶❃❮❰✐⑥❧� ▼⑨➟✐� ✁✐❉�❘❉Ï❦ÐÑÒ� ✻❦�

✈✶� ➥✻❧✺� ①❇✘Ñ❱❄✐❉❺� ➥✐✈➫� ✺✻� ❄ã✠⑥✻➟✐� ❃⑦r❤✐❪➀✶✐� ✺✘●✘❖❻❾Ó❣❥� ➄�
✒❺▼❧Ó❏�ã⑨þ❱❄✻②❧� ⑨Ô♥❃á� ✾✻➥✐�✠Õ✻☛❃Ï� ⑨✠❼❇✘rëÔ✐❃� rÖt❋➯Ù�
❺◆� ❄➥①⑥✻❸✐� ❺▼✶�×☞②❃❺❦✐❧❃� ✻✼� ❧❷❃✺✶ã❿� ➡➲✓� Ø❣✩❣Ù➭❽�Ù➓➔➈➉➭Ú➾�
ÛÜr✷� ÝÞß❦� ✵→✐� ✺✻� ❧❹❉➘❖✶� ✠✻✠②❤r✺❹❒� ➄✼� Ö❉❝❄àÙ➆� ❥❻➓❴á➭❻✩❥➻� ➭➋�
☞❇Ó❉➥❆� ⑨�â❄ç❤� ❤ã❹❺◆❄◆❦� ç×Ï� ✠⑥✐ã⑨❺➯✶�❘❉➟t⑥❍✐❉⑦❣� ä✚å❵�æ�
➊❹❱▼� ✈✐� ✶❸✻❖→✺❹✻❉� ç❵❧� è❺è� ⑨� ❖é❤� ➄❼➲ÓÛê� Ùë� ❣ó➓Øì�
❇✐❧②í❷➘�➤�⑨�❧✻❖✦❺❹✻❉�î�ï✻➥�✈✐�P❤✘☞⑨❤�➄✠✺❹ã➦õ�ðñ❄❫❣❥❵� ❞Ù� ➭❥�
ò✻ó� ír✺� ➥②❖✺❹❪☛✠②❖r❺❄✻❉� P✹ô❄ë� ⑨❖Põ✈ã� ⑦✆� ➂ö➱❯❄➟❣➓◗�
✻➟✐❇Ð➥✶� ✺▼❄÷� æ➥❄❺◆❄◆❉� ☞◗� ②❧❹❉❍� ➥②❤❺❄❼❖✐� ➊✷②❖➸ø❻❦❥� ➲❻�
✶s✻❤➟✐� ❺✻➘✐✺▼ù✐�ú➜➱❇✐❉✺�✠❇✻☞r☞ûü�✻✼�ý✻❃þs✐Õ� ❻✠❣⑥⑨➲ÿ�✁❫�
ã→➫✑✻❉� ▲✠✶❇◆◆❇�✯✐� ➶❧❄✂✐❏� ❺✻� ➍⑦Ô�☛❼②❖⑨✄✻☎� ➄✼�❋❴❖Ù❄●❖❣✆�
✖①②❖r❺❄✻❉á� ❂❏❄➟❹❏→⑨❤❃� ➡í� Ô❹î� ✰➳à❃� ➟r➟→✐❃� ➲■� ✝�
❷✞➎②❱✐❏� ❄❉✺✻� ✻✈✐⑥� ✟❹➜➱❇✐❮❺� ✠✻✠→❖◆❄❒❿� ✈❇✘➲❃� ÛÓ✠➸❐Ó➄✩�
◆①✐❇⑨✺✻⑥➒� ➩▼❹❱▼� ➛� ✶ö➱❱✺❄s✶❤❷� ✠❇✶❸✐❮❺� ✡❸➨P� Ó❦✺✻� ➸� ❖❻Ö➓�
✻①❺❹➥☛❀� ö✐⑥✐❆❇✶➒� ❷�☞❄❧� ✠Ù✌✐⑥➒� ì✶� ✠⑥✻➊❿➂� á➄� ②❥❣� ã❴❖Ù➭✆�
✖ù✦❖r❺❄❒�✍✶❸✻❤②❺❄✻❉� ❺✻� ✶✎■✚�✈✶� ⑥✻☞②❃✌✐❧❥� ➄✼�❧✏❖❣✕✑❣❣�
❺✻☛❖✻➘❹✶❃á� ❙✻� ⑨✠✠❇✻➟✶� ❺▼❹❃� ❹❏✶✒� ➩✐� ❍❄➟✶� ⑨� ❥✘æ➢� ●❖✁� ⑦➵❖✐❫�
❁✻➔→❧✌à❃�Ð✷❺❄ã❄✓✺❄✻✔�✒✈�➥②❤✺❹❪☛✠②❖r✺❄✻❉�❛✕❏✐✖❣❤❻❼ã❣❦Ù�
✗❇� ❧✘❤✐✕✙✶✶á� ✚❹❃� ✛ù✐❇� ù❇✘✠✻❃à� ⑨� ❉✻➟✶❤� ➥✐✈➎� ✈r✺�
✶✜⑦❹✐❉✢◗� ✣❉❏❃� ✮❉✤❤◗✥� ⑨❸� ✦✐❧✺✻❇♠✧❖✐� ⑦→Ù❃✐★➀�✩✐� ❼⑥✻✪❥✐❏�
ã✐✈➎� r✖✻❹❏❧� í✶� Ð➥ù②✫❄✻❉� ❄❃❧②❰� ➔◗� tã✠❖✻✬❉❍� r�
❘ãù⑥✐❃❃✐➢� ❏r✺⑨� ❃➱②➞❡✶� ❦✿✐❏� ✈✶� ✭✐❇◆✕❃✦✠✷Õ✐❃❃✐➢� ☞❄❦✯◗�
❏❛❄❃❹◆❦� ❏❄rï✮➒� ✻❇� ✭⑦✻❪❧②✠❼❇✶❧❧➟� ✤Ó❉✯� ✰❣❱❄❃Ó➄❦� ➢❹❪✱ã�
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✁✂✄☎✆✝✞✟✠�

❢❄❇❣❤✐❃❥�❃✐❦❧◆❇�❉✐♠◆❇♥❧�♦✾♣❧q�▼rst�✉❉�✈✐�✇①②❖③�④❍✶✺❧�⑤⑥� ⑦◗⑧❇�⑨⑩❶♥❃�❷�❸③❹✻②❥�❺❻❼❽❤❽❾❄✐❿➀�➁➂�➃❣�➄➅�❜➆➇➈➉➊�➋★➌➍★➎➏�
➐⑥� ➑✾♣❃➒� ✈✐� ❏❄➓➔→➣◆❉� ❉↔✻❇↕❃➙� ➛� ✶➜➝➞❹➟✶❖➠� ➡✺▼❃❺■➢�➤➢✻➥� ⑨➦⑦➧� ➨� ➩▼❄⑦▼� ✈❣� ❉➫✶❿� ➭❜� ➯➂� ➲➄➌➳➈➵� ➸➺� ➻➼➽➈➾➚➏�
❧✐❖➪✐❏� ➶� ➹➘✶❺❧➴� ➷�➬➮� ❏❹❃➱✃➔②❐❹❒� ❮↔◆❇↕❃� ❧▼✻→❖➢� ➔✐� ⑥❰✺✻❇Ï� ➔➠� ⑥✶Ð❉ÑÒ⑥Ó❉➘� ❃➡❺⑦Ô✐❧� Õ②✺✻➥⑨❺❄Ö×Ø� ➩❄ÙÚ� ❥ÛÜ� Ý❞❫�
➲Þß✘❖✻➘❄àá� â✶�✈r❺� ➶� ❄✺� ã⑨äå� ❄✺� ❹❃� ➢✶æç❺✐�❺è� ➥é❄❱❹✻→❧� rêë↕❃� ➨�ì▼❄⑦▼�✈✐�❉➫✐❧�➡í� ▼❄î�❮➫✐� ➢✶ïð❧�③✐� ⑦▼➄ñ✐❜�ò�Ùó❾❣➲ôõ�
ö→❧÷� ▼◆ø�✺è� ❄ãù⑥✻➟✐� ✺▼✐� ❇✻➔②❧ú✐❧❃� ✻✼�❺▼✐� ➢❄❃û❹➔→✺❹✻❉� ❉✶ü✻⑥↕❃� rý➨❃✺�ãrþ⑦❹✻②❃�ÿ❱♥❧�✁✂➥✄�Õ�⑦⑥❄❺❄☎� ❹❧❧②✶á� ❑✻� ▼✆❫❖❣�✝➭ô�
➭❥❥❯➂✞� ➯❄✟� ✠r✠✡� ✷⑥✻☛❃✐❃� ⑨� ❁✻☞→❧✌✐❧❧� ✍ù❺✎❹✏✑✻❉� ✠❤✻❺�✒❺✓� ã✔✺❹✕✖✠→❤✗� ✽✘✙➟■✚✛✶❮✜� ➐❇� ✢❿✣❹✤❴Ù✥� ✦➻❣✧➂❥❿� ❿❣❜★➄✩�
✪✫✬✭✮✯✰� ✱✲✳✴✵✶✷�✂� ✸✹✺✻✼✽✾� ✿❀❁� ❂❃❄❅❆� ❇❈�❉❊❋� ●❍■❏❑▲▼◆❖P◗� ❘❙❚❯❱❲❳�❨❩❬� ❭❪�❫❴� ❵❛❜❝❞❡❢❣❤✐� ❥❦� ❧♠♥♦♣� qrst✉✈✇①②③�
❉✶✬✻❇➧�④❇❏➨➘�❺è�í✐�⑦▼⑤⑥⑦❹⑧❹⑦❧�✻✼❥✾♣❧�❷�í✐�❇⑨✕ì✻❇❖➢�✹⑩❇✻❉ã✹❶�ö✹➙�ì✐� ⑨✠✠❖❷�è❸� ❹❁❺❻✾�➡➯�❉❻❼❣❖� ❽➉➄❥❿➄❼❣➻�
✘✷t❇r✺◆❇�■❏� ➥❾❿❄✻❉� ✻①✶❇r✺✻❇� ❺✻� ✻①✺✎❹➀�✈✶� ❇◆➔②❃✌✐❧❃� ✻✼� ✺▼✐� ❏❄❃➱❄☞②❺❹✘❉� ❉➁✘⑥♥❧� Ð❉❃➱②➞➂�❆❇�❥➃♣❥➀� ➄➄➻� ❪� ❝➭ôt➅➆➋❞➈➇�
❦✐ü◆❇♥❃➈� ◆➉� ✷⑥✘➊❧➋� r❤➘✘❇❄✈ã� ♥ð①❃�í✂� ❷❹✺❄r❖� ❏✐➌❋� ✻✼�➍⑦▼� ❉➎✐�➏❱✓✆❍Ï� ❧②⑦Ô�✈r➲�í✶� ➄❼➲➐➭➑✥� Ù➄➒➄➓➈➔→� ➣ô➋� ↔↕➙➛➜➝➞�
⑨➟➠✻❇❄➡�➢➶✐➢� ✻❉� ▼❄⑩➤➥� ❧✐❺� ✐❉➦✶⑥➧❄✻❮➴�❂�æ➨❺�✻➩�⑨� ❦✻➫➔❤✐�➭✶➶➯✐ã✐❦✺�➐⑥� ✈✶�❇✻☞➲❧➳✐❧❧� ⑨❍⑨❷❧✺�ã➵❄❽❄➄❯❿�➸❥❥➸❴➺ô➻� ★❯➻� Ù❣➼➽�
➾➚➪➶➹➘➴� ➷➬➮➱�✃❐❒❮�❰ÏÐÑÒÓ� ÔÕÖ×ØÙÚÛÜ�ÝÞßàá�âã�äåæç�èé�êëìíîïð�ñòó�ôõö÷�øùúûü�ýþ�ÿ✁✂�✄☎� ✆✝✞✟✠✡☛�☞✌✍✎✏✑✒�✓✔� ✕✖✗✘� ✙✚✛�
➩▼✐❦�✈✐�❦✜✻❇♥�❧❄➀� ❹✟�t❦✘✢✻→❧á�

✡☛☞✌✍�✎✏✆✑✒✓�➑❚✐❖✐❧❧�❃t❉❧◆❇�❉➁✻⑥♥❃➒�❇✻☞②❧ú✐❃❃å�✣❃✤✥✦❺❹◆❦�❉✶✬✻❇♥➙�Ô❄⑩❷➠�❧✧�ã②❤❺❄✕☛✷②❤⑨❺❹è❉�★✶➟❻❖→Ù❄❻✩✪�➉❣ñÙ❻➻❪➲➭❻✩õ�

✁�✔✕✎✖✗✘✙✚✛✜�

✫✬❈✾✲� ❧✐❉✭⑥� ❉✐ü◆⑥➧� ✮❥✾♣❧q� ✁✂� ▼r➟✐� ⑧ë◆ã✐� r� ▼✻✺�
⑥✐❃✐✯⑦▼� ✰✐✱➢� ➩❹✈� ⑨� ☞⑥✻r➢� ⑥■➘✶� ✻➩�⑨ùùæç✲◆❉❃á� ✽✻ãã✘❦❖➠➒�
❢✾♣❧� ❧✐❉➢� ➥✻❇✐� ❉→ã⑧❇� ✻➩� ❉✐✬✻⑥♥� ❉➎✐❃� ❄❮❧❹➢t� Õ� ❧✠Þ❄Ñ⑦�
✳❜➂✪� ✴➢� ✵✶❧✐� ❉➎✶❃� ❃✠✶� ì❹✵� ✘❉✐� ✴✘✈⑦� ✷� ❧✸ð❦� ✻⑥�
✹❜Ù➉❻➓� ❜❪✺❤�✻✼✽❧✾� ➐⑥� ✐✝✿✷❤✶❵� ❺✐➥✠✶❀❁✐➒� ❂❃❺❄❉❍❄�
➼❝�❥❻�❅❆õ�â❇②❧✶�✻✼�✺✓✐�✠❈❉❹➟✶❦❰❃�✻✼�⑦➠☞✐❇�❊⑦↕❧➒� ▼✻➩�
Ù❻� ❞❋●⑥➄s✐� ❐▼✐� ❇✻☞→❧✌❰❃� ✻✼�❥✾♣❧� ⑧❱✻➥✶❧�■� ✐❧✟✶❉✲r❤� ❹❧❃②✐�
➭❜� ➉❣❽❣❜Ù�◗❍⑥❿� ■❏❑á�♣✐✬▲⑥↕� ✺✻ä❤✻➘ä�r☞❃û▼❃� Ô✻ì� ❦➎✶❧� ✯✐�
◆❦❉✐❖Ï� ➤�⑨�❉➁✻❇♥á� P❺� Ó❃�✈✐�➐◗❫⑨✺❄✻❦�❆⑥�❘➭ã➏❹❙❍✻❚�

✁�➸❯❄⑩✺❄❣❿� ▼r✷✷✐❦❄❉➠� ❷❧Ó❏✶� í✐� ❉↔✻⑥♥á� ✽✻ãù❤✐❱� ❉✶ü✻⑥♥�
➯❲❳� ■❨❩� ❧❐→➢❹✶❧� ✈✐� ❉✐✬✘⑥↕� ❺✻✇❤✻➘❄✐❃� ✻➩�■� ❄➥✇❬✺� ❱❤➶❃�
➈❭�❜❣➋❪�❫➄➻❴�❽⑨❵Ï�❛✘ã✷❖✶✝�♣➁✻⑥♥❃� ❄❉�ì▼❄⑦▼�í✐�✺✻✠✻❤✻❍❄⑦r❖�
❜❝❞➉❣� ❄❿�❉❣❄✈✐❇�●❡✶❤❷�❇t❍❾❤③�✮✐á➠❀➒� ❹❦� ⑨�❤⑨❢❹✚�❣①▼� ❤❨✐� ❮✻⑥�
➒❴➉➂➓Ø�❥➢❻ã� ✮✶á❍❦❧� ❄❉� ♠�➤❏✘ã�♥♦▼� ♣❨qá� rs×➠➙� ã■➠�
t✉✈➼� ➄✇� ➉➆➸❖❪ì❻①➢� ❉✶ü✻❇↕❧� ❃②⑦✓� ❉� í✶� ②✺✶③✐④� ⑤❄⑨❖�
❜❣⑥➄⑥↕❿❵� ☞⑦❷� ❉↔◆❇↕❧⑧� ✐✺❱á� ③✶� é❤�Ðãù❖✐❱�❮↔◆⑥↕❧⑨�ö⑦✐�
⑩➂�⑥➄� ❽❖➶✟❹⑦�➥➫✐❖❧�❷�Ð➥ù❤✶✝�❮✐✬✻⑥↕�✈❶❷➙� ◆❉✐� ❄❧� ❃ãr❸�
❹❺❻❼❽� Ù➄❾❤◆❾◗�✴❏� í✐� ◆✺▼⑦� ❄❧� ❧⑦r❤✶❿➀✐✶� ❺✘ù✻❤✻➁✐�ö✶� ➂➃✐�
➄➈➅➍✈� ➾➆❣➓� Ú➸❿�➇✻� ⑥✐➭✯↕⑨☞❤✶� ➈⑨➉✶❃� ✄☎✆� ➊❹⑦▼� ✯✐� þ❢❤✶�
➋❼❣➉❪➌➆�➍➎� ❤✐❉➏� ■➢� ✓❄î� ❱❖❾❃❺✐❇❄❦➠�➐➑➒➓➔→� ➣↔↕➙� ➛➜� ❄❃�
❾❣✩❣➝➞◗�→❥➟� ➠❮�ã➎✶❖➨➡�▼✐❺✐❇è➘✐❉❶→❃� ❦➁◆❇♥�✷ù✻❤◆➘❹✶❆� ❄❦�
➢➤➥ô� ➦➧➨õ�➩❣✩� r❍➫❵� ❃ç❤✶� ➀ð� ➥➎✐❖� ❄❧� ✠✻➭➠➂� ☞ä� í✐�
➯➄❫❣➉� ➓❪❫�➲❄⑥⑦②❖r✑✻❉�✻✼�❉➫✐� ➢✐➳✐✶❃➙�■❏� ☞❉❄ç❵➠�❾❺➵➸� ❹❉�
➽➜ô➒➳➋Ø➭❜❾� Ú❻ã✻❾✐❉➺②❧� ❉✐♠✻❇♥� ✺✻☛❤✻P❄✐❃� ♣➻➼⑨� ✾➨⑦✐� ✈✐�
➼➽➸➳➂✕➾❣➂�ã➚✐❖� ▼➶� ⑨�➐⑥⑦✶� ❖⑨ì� r✠ù❇✻①➪⑨❺❄✻❉� ✻✼�❉➚✐� ❏✶➳➶å�
➭➲� ➭❥�➹➘�➴⑨❷❃❺�✯☞❹➷�⑨➬↕❧÷�Ô✻➩✶➟✐➮�❏✐➩➱❉✃❤✐❧❃� r➥⑨❄❉❃✺�
➾❐➭❒❞❻❴❿� ➦✚❩➀� ö→❧❖➎❵� ⑥✶❃❮❰✐⑥❧� ▼⑨➟✐� ✁✐❉�❘❉Ï❦ÐÑÒ� ✻❦�

✈✶� ➥✻❧✺� ①❇✘Ñ❱❄✐❉❺� ➥✐✈➫� ✺✻� ❄ã✠⑥✻➟✐� ❃⑦r❤✐❪➀✶✐� ✺✘●✘❖❻❾Ó❣❥� ➄�
✒❺▼❧Ó❏�ã⑨þ❱❄✻②❧� ⑨Ô♥❃á� ✾✻➥✐�✠Õ✻☛❃Ï� ⑨✠❼❇✘rëÔ✐❃� rÖt❋➯Ù�
❺◆� ❄➥①⑥✻❸✐� ❺▼✶�×☞②❃❺❦✐❧❃� ✻✼� ❧❷❃✺✶ã❿� ➡➲✓� Ø❣✩❣Ù➭❽�Ù➓➔➈➉➭Ú➾�
ÛÜr✷� ÝÞß❦� ✵→✐� ✺✻� ❧❹❉➘❖✶� ✠✻✠②❤r✺❹❒� ➄✼� Ö❉❝❄àÙ➆� ❥❻➓❴á➭❻✩❥➻� ➭➋�
☞❇Ó❉➥❆� ⑨�â❄ç❤� ❤ã❹❺◆❄◆❦� ç×Ï� ✠⑥✐ã⑨❺➯✶�❘❉➟t⑥❍✐❉⑦❣� ä✚å❵�æ�
➊❹❱▼� ✈✐� ✶❸✻❖→✺❹✻❉� ç❵❧� è❺è� ⑨� ❖é❤� ➄❼➲ÓÛê� Ùë� ❣ó➓Øì�
❇✐❧②í❷➘�➤�⑨�❧✻❖✦❺❹✻❉�î�ï✻➥�✈✐�P❤✘☞⑨❤�➄✠✺❹ã➦õ�ðñ❄❫❣❥❵� ❞Ù� ➭❥�
ò✻ó� ír✺� ➥②❖✺❹❪☛✠②❖r❺❄✻❉� P✹ô❄ë� ⑨❖Põ✈ã� ⑦✆� ➂ö➱❯❄➟❣➓◗�
✻➟✐❇Ð➥✶� ✺▼❄÷� æ➥❄❺◆❄◆❉� ☞◗� ②❧❹❉❍� ➥②❤❺❄❼❖✐� ➊✷②❖➸ø❻❦❥� ➲❻�
✶s✻❤➟✐� ❺✻➘✐✺▼ù✐�ú➜➱❇✐❉✺�✠❇✻☞r☞ûü�✻✼�ý✻❃þs✐Õ� ❻✠❣⑥⑨➲ÿ�✁❫�
ã→➫✑✻❉� ▲✠✶❇◆◆❇�✯✐� ➶❧❄✂✐❏� ❺✻� ➍⑦Ô�☛❼②❖⑨✄✻☎� ➄✼�❋❴❖Ù❄●❖❣✆�
✖①②❖r❺❄✻❉á� ❂❏❄➟❹❏→⑨❤❃� ➡í� Ô❹î� ✰➳à❃� ➟r➟→✐❃� ➲■� ✝�
❷✞➎②❱✐❏� ❄❉✺✻� ✻✈✐⑥� ✟❹➜➱❇✐❮❺� ✠✻✠→❖◆❄❒❿� ✈❇✘➲❃� ÛÓ✠➸❐Ó➄✩�
◆①✐❇⑨✺✻⑥➒� ➩▼❹❱▼� ➛� ✶ö➱❱✺❄s✶❤❷� ✠❇✶❸✐❮❺� ✡❸➨P� Ó❦✺✻� ➸� ❖❻Ö➓�
✻①❺❹➥☛❀� ö✐⑥✐❆❇✶➒� ❷�☞❄❧� ✠Ù✌✐⑥➒� ì✶� ✠⑥✻➊❿➂� á➄� ②❥❣� ã❴❖Ù➭✆�
✖ù✦❖r❺❄❒�✍✶❸✻❤②❺❄✻❉� ❺✻� ✶✎■✚�✈✶� ⑥✻☞②❃✌✐❧❥� ➄✼�❧✏❖❣✕✑❣❣�
❺✻☛❖✻➘❹✶❃á� ❙✻� ⑨✠✠❇✻➟✶� ❺▼❹❃� ❹❏✶✒� ➩✐� ❍❄➟✶� ⑨� ❥✘æ➢� ●❖✁� ⑦➵❖✐❫�
❁✻➔→❧✌à❃�Ð✷❺❄ã❄✓✺❄✻✔�✒✈�➥②❤✺❹❪☛✠②❖r✺❄✻❉�❛✕❏✐✖❣❤❻❼ã❣❦Ù�
✗❇� ❧✘❤✐✕✙✶✶á� ✚❹❃� ✛ù✐❇� ù❇✘✠✻❃à� ⑨� ❉✻➟✶❤� ➥✐✈➎� ✈r✺�
✶✜⑦❹✐❉✢◗� ✣❉❏❃� ✮❉✤❤◗✥� ⑨❸� ✦✐❧✺✻❇♠✧❖✐� ⑦→Ù❃✐★➀�✩✐� ❼⑥✻✪❥✐❏�
ã✐✈➎� r✖✻❹❏❧� í✶� Ð➥ù②✫❄✻❉� ❄❃❧②❰� ➔◗� tã✠❖✻✬❉❍� r�
❘ãù⑥✐❃❃✐➢� ❏r✺⑨� ❃➱②➞❡✶� ❦✿✐❏� ✈✶� ✭✐❇◆✕❃✦✠✷Õ✐❃❃✐➢� ☞❄❦✯◗�
❏❛❄❃❹◆❦� ❏❄rï✮➒� ✻❇� ✭⑦✻❪❧②✠❼❇✶❧❧➟� ✤Ó❉✯� ✰❣❱❄❃Ó➄❦� ➢❹❪✱ã�
✲✳✵q� ❤✴❑➒� ì▼❹⑦▼� é❖✻✵� ②❧� ✺✻� ❇✶✠⑥✐❧✶❉❺� ⑨� ▼②❍t� ❉❒� ❘❦➟✐❱�
❃①rÏ� ➨� r�❘ãù⑥✶❧❧Ï� ➥✶✡➙� ✴❏� ⑨❤❧✻� ✺✻� ✐✝✐ë②❺✶� ✐✜⑦❄✐❉❺�
⑨❤P✐☞⑥⑨�✻❉�✵✐�Ð➥✠⑥✐❧❃Ï� ❃✠Õ✚á�✷✸❧� ▼r➟✐�⑧✐❦� ❃②⑦Ï❃❧✹×◗�
⑨♦ùþÏ� ❺◆� ✈✶� ❤✻❧❧� ã❄❉❄ã❄� ✲✘❮� ✠⑥✻☞❖✐ã� ✻✼� ➢❄❃✞❄➔✦❺❄✻❦�
❉↔◆❇↕❃� ✺✻❩✼� ⑨�❉✻❮� ➟✶✝� ❧� ✚� ✽✾� ✿❀❁❂� ❃❄❅❆❇❈❉❊❋●�ì✐❇✐�
✐✜⑦Ó✐❦❍◗�✓✆❏❖➋�✺✻� ✻✠❺✎r❤�❘❉✰❍■✑✻❦❦�

✁✂✄☎✆✝�✁✂✄☎�✆✝✞✟� ✁✂✄☎�
✁✂✄☎✆✝✞�

✟ ✠ ✡ ☛ �☞✌� ✍✎✏✑✒✓✔✕✖� ✁✂✄�

✁✂✄☎✆✝✞✟✠✡☛�☞✌✍�✎ ✏ ✑ �

✗ ✘ ✙ � ✚ ✛ ✜ ✢ ✣ ✁✂ �

✁ ✂ ✄ ☎✆ ✝ ✞ ✟ ✠✡ �

▼❏❑▲▼✐❧❱á◆❇◆�

✁✂ �
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✁✂✄☎�✆✝✆✞�✝✟✠✡�✁�✆☛✆☛�☞✌�

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

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

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

✁�✾❀�❁�❂❃✺❄❅✺✶�❆❇�❈❉❊❋●❍�■❏�❑▲▼❉◆❖◆P◗❘�❙❚❯❱▼✹P❲✶❳�❨❩❬❭❪❫❴❵�❛❜❝❞❡�

✁✂✄☎✆✝✞✟✠�

❢❄❇❣❤✐❃❥�❃✐❦❧◆❇�❉✐♠◆❇♥❧�♦✾♣❧q�▼rst�✉❉�✈✐�✇①②❖③�④❍✶✺❧�⑤⑥� ⑦◗⑧❇�⑨⑩❶♥❃�❷�❸③❹✻②❥�❺❻❼❽❤❽❾❄✐❿➀�➁➂�➃❣�➄➅�❜➆➇➈➉➊�➋★➌➍★➎➏�
➐⑥� ➑✾♣❃➒� ✈✐� ❏❄➓➔→➣◆❉� ❉↔✻❇↕❃➙� ➛� ✶➜➝➞❹➟✶❖➠� ➡✺▼❃❺■➢�➤➢✻➥� ⑨➦⑦➧� ➨� ➩▼❄⑦▼� ✈❣� ❉➫✶❿� ➭❜� ➯➂� ➲➄➌➳➈➵� ➸➺� ➻➼➽➈➾➚➏�
❧✐❖➪✐❏� ➶� ➹➘✶❺❧➴� ➷�➬➮� ❏❹❃➱✃➔②❐❹❒� ❮↔◆❇↕❃� ❧▼✻→❖➢� ➔✐� ⑥❰✺✻❇Ï� ➔➠� ⑥✶Ð❉ÑÒ⑥Ó❉➘� ❃➡❺⑦Ô✐❧� Õ②✺✻➥⑨❺❄Ö×Ø� ➩❄ÙÚ� ❥ÛÜ� Ý❞❫�
➲Þß✘❖✻➘❄àá� â✶�✈r❺� ➶� ❄✺� ã⑨äå� ❄✺� ❹❃� ➢✶æç❺✐�❺è� ➥é❄❱❹✻→❧� rêë↕❃� ➨�ì▼❄⑦▼�✈✐�❉➫✐❧�➡í� ▼❄î�❮➫✐� ➢✶ïð❧�③✐� ⑦▼➄ñ✐❜�ò�Ùó❾❣➲ôõ�
ö→❧÷� ▼◆ø�✺è� ❄ãù⑥✻➟✐� ✺▼✐� ❇✻➔②❧ú✐❧❃� ✻✼�❺▼✐� ➢❄❃û❹➔→✺❹✻❉� ❉✶ü✻⑥↕❃� rý➨❃✺�ãrþ⑦❹✻②❃�ÿ❱♥❧�✁✂➥✄�Õ�⑦⑥❄❺❄☎� ❹❧❧②✶á� ❑✻� ▼✆❫❖❣�✝➭ô�
➭❥❥❯➂✞� ➯❄✟� ✠r✠✡� ✷⑥✻☛❃✐❃� ⑨� ❁✻☞→❧✌✐❧❧� ✍ù❺✎❹✏✑✻❉� ✠❤✻❺�✒❺✓� ã✔✺❹✕✖✠→❤✗� ✽✘✙➟■✚✛✶❮✜� ➐❇� ✢❿✣❹✤❴Ù✥� ✦➻❣✧➂❥❿� ❿❣❜★➄✩�
✪✫✬✭✮✯✰� ✱✲✳✴✵✶✷�✂� ✸✹✺✻✼✽✾� ✿❀❁� ❂❃❄❅❆� ❇❈�❉❊❋� ●❍■❏❑▲▼◆❖P◗� ❘❙❚❯❱❲❳�❨❩❬� ❭❪�❫❴� ❵❛❜❝❞❡❢❣❤✐� ❥❦� ❧♠♥♦♣� qrst✉✈✇①②③�
❉✶✬✻❇➧�④❇❏➨➘�❺è�í✐�⑦▼⑤⑥⑦❹⑧❹⑦❧�✻✼❥✾♣❧�❷�í✐�❇⑨✕ì✻❇❖➢�✹⑩❇✻❉ã✹❶�ö✹➙�ì✐� ⑨✠✠❖❷�è❸� ❹❁❺❻✾�➡➯�❉❻❼❣❖� ❽➉➄❥❿➄❼❣➻�
✘✷t❇r✺◆❇�■❏� ➥❾❿❄✻❉� ✻①✶❇r✺✻❇� ❺✻� ✻①✺✎❹➀�✈✶� ❇◆➔②❃✌✐❧❃� ✻✼� ✺▼✐� ❏❄❃➱❄☞②❺❹✘❉� ❉➁✘⑥♥❧� Ð❉❃➱②➞➂�❆❇�❥➃♣❥➀� ➄➄➻� ❪� ❝➭ôt➅➆➋❞➈➇�
❦✐ü◆❇♥❃➈� ◆➉� ✷⑥✘➊❧➋� r❤➘✘❇❄✈ã� ♥ð①❃�í✂� ❷❹✺❄r❖� ❏✐➌❋� ✻✼�➍⑦▼� ❉➎✐�➏❱✓✆❍Ï� ❧②⑦Ô�✈r➲�í✶� ➄❼➲➐➭➑✥� Ù➄➒➄➓➈➔→� ➣ô➋� ↔↕➙➛➜➝➞�
⑨➟➠✻❇❄➡�➢➶✐➢� ✻❉� ▼❄⑩➤➥� ❧✐❺� ✐❉➦✶⑥➧❄✻❮➴�❂�æ➨❺�✻➩�⑨� ❦✻➫➔❤✐�➭✶➶➯✐ã✐❦✺�➐⑥� ✈✶�❇✻☞➲❧➳✐❧❧� ⑨❍⑨❷❧✺�ã➵❄❽❄➄❯❿�➸❥❥➸❴➺ô➻� ★❯➻� Ù❣➼➽�
➾➚➪➶➹➘➴� ➷➬➮➱�✃❐❒❮�❰ÏÐÑÒÓ� ÔÕÖ×ØÙÚÛÜ�ÝÞßàá�âã�äåæç�èé�êëìíîïð�ñòó�ôõö÷�øùúûü�ýþ�ÿ✁✂�✄☎� ✆✝✞✟✠✡☛�☞✌✍✎✏✑✒�✓✔� ✕✖✗✘� ✙✚✛�
➩▼✐❦�✈✐�❦✜✻❇♥�❧❄➀� ❹✟�t❦✘✢✻→❧á�

✡☛☞✌✍�✎✏✆✑✒✓�➑❚✐❖✐❧❧�❃t❉❧◆❇�❉➁✻⑥♥❃➒�❇✻☞②❧ú✐❃❃å�✣❃✤✥✦❺❹◆❦�❉✶✬✻❇♥➙�Ô❄⑩❷➠�❧✧�ã②❤❺❄✕☛✷②❤⑨❺❹è❉�★✶➟❻❖→Ù❄❻✩✪�➉❣ñÙ❻➻❪➲➭❻✩õ�

✁�✔✕✎✖✗✘✙✚✛✜�

✫✬❈✾✲� ❧✐❉✭⑥� ❉✐ü◆⑥➧� ✮❥✾♣❧q� ✁✂� ▼r➟✐� ⑧ë◆ã✐� r� ▼✻✺�
⑥✐❃✐✯⑦▼� ✰✐✱➢� ➩❹✈� ⑨� ☞⑥✻r➢� ⑥■➘✶� ✻➩�⑨ùùæç✲◆❉❃á� ✽✻ãã✘❦❖➠➒�
❢✾♣❧� ❧✐❉➢� ➥✻❇✐� ❉→ã⑧❇� ✻➩� ❉✐✬✻⑥♥� ❉➎✐❃� ❄❮❧❹➢t� Õ� ❧✠Þ❄Ñ⑦�
✳❜➂✪� ✴➢� ✵✶❧✐� ❉➎✶❃� ❃✠✶� ì❹✵� ✘❉✐� ✴✘✈⑦� ✷� ❧✸ð❦� ✻⑥�
✹❜Ù➉❻➓� ❜❪✺❤�✻✼✽❧✾� ➐⑥� ✐✝✿✷❤✶❵� ❺✐➥✠✶❀❁✐➒� ❂❃❺❄❉❍❄�
➼❝�❥❻�❅❆õ�â❇②❧✶�✻✼�✺✓✐�✠❈❉❹➟✶❦❰❃�✻✼�⑦➠☞✐❇�❊⑦↕❧➒� ▼✻➩�
Ù❻� ❞❋●⑥➄s✐� ❐▼✐� ❇✻☞→❧✌❰❃� ✻✼�❥✾♣❧� ⑧❱✻➥✶❧�■� ✐❧✟✶❉✲r❤� ❹❧❃②✐�
➭❜� ➉❣❽❣❜Ù�◗❍⑥❿� ■❏❑á�♣✐✬▲⑥↕� ✺✻ä❤✻➘ä�r☞❃û▼❃� Ô✻ì� ❦➎✶❧� ✯✐�
◆❦❉✐❖Ï� ➤�⑨�❉➁✻❇♥á� P❺� Ó❃�✈✐�➐◗❫⑨✺❄✻❦�❆⑥�❘➭ã➏❹❙❍✻❚�

✁�➸❯❄⑩✺❄❣❿� ▼r✷✷✐❦❄❉➠� ❷❧Ó❏✶� í✐� ❉↔✻⑥♥á� ✽✻ãù❤✐❱� ❉✶ü✻⑥♥�
➯❲❳� ■❨❩� ❧❐→➢❹✶❧� ✈✐� ❉✐✬✘⑥↕� ❺✻✇❤✻➘❄✐❃� ✻➩�■� ❄➥✇❬✺� ❱❤➶❃�
➈❭�❜❣➋❪�❫➄➻❴�❽⑨❵Ï�❛✘ã✷❖✶✝�♣➁✻⑥♥❃� ❄❉�ì▼❄⑦▼�í✐�✺✻✠✻❤✻❍❄⑦r❖�
❜❝❞➉❣� ❄❿�❉❣❄✈✐❇�●❡✶❤❷�❇t❍❾❤③�✮✐á➠❀➒� ❹❦� ⑨�❤⑨❢❹✚�❣①▼� ❤❨✐� ❮✻⑥�
➒❴➉➂➓Ø�❥➢❻ã� ✮✶á❍❦❧� ❄❉� ♠�➤❏✘ã�♥♦▼� ♣❨qá� rs×➠➙� ã■➠�
t✉✈➼� ➄✇� ➉➆➸❖❪ì❻①➢� ❉✶ü✻❇↕❧� ❃②⑦✓� ❉� í✶� ②✺✶③✐④� ⑤❄⑨❖�
❜❣⑥➄⑥↕❿❵� ☞⑦❷� ❉↔◆❇↕❧⑧� ✐✺❱á� ③✶� é❤�Ðãù❖✐❱�❮↔◆⑥↕❧⑨�ö⑦✐�
⑩➂�⑥➄� ❽❖➶✟❹⑦�➥➫✐❖❧�❷�Ð➥ù❤✶✝�❮✐✬✻⑥↕�✈❶❷➙� ◆❉✐� ❄❧� ❃ãr❸�
❹❺❻❼❽� Ù➄❾❤◆❾◗�✴❏� í✐� ◆✺▼⑦� ❄❧� ❧⑦r❤✶❿➀✐✶� ❺✘ù✻❤✻➁✐�ö✶� ➂➃✐�
➄➈➅➍✈� ➾➆❣➓� Ú➸❿�➇✻� ⑥✐➭✯↕⑨☞❤✶� ➈⑨➉✶❃� ✄☎✆� ➊❹⑦▼� ✯✐� þ❢❤✶�
➋❼❣➉❪➌➆�➍➎� ❤✐❉➏� ■➢� ✓❄î� ❱❖❾❃❺✐❇❄❦➠�➐➑➒➓➔→� ➣↔↕➙� ➛➜� ❄❃�
❾❣✩❣➝➞◗�→❥➟� ➠❮�ã➎✶❖➨➡�▼✐❺✐❇è➘✐❉❶→❃� ❦➁◆❇♥�✷ù✻❤◆➘❹✶❆� ❄❦�
➢➤➥ô� ➦➧➨õ�➩❣✩� r❍➫❵� ❃ç❤✶� ➀ð� ➥➎✐❖� ❄❧� ✠✻➭➠➂� ☞ä� í✐�
➯➄❫❣➉� ➓❪❫�➲❄⑥⑦②❖r✑✻❉�✻✼�❉➫✐� ➢✐➳✐✶❃➙�■❏� ☞❉❄ç❵➠�❾❺➵➸� ❹❉�
➽➜ô➒➳➋Ø➭❜❾� Ú❻ã✻❾✐❉➺②❧� ❉✐♠✻❇♥� ✺✻☛❤✻P❄✐❃� ♣➻➼⑨� ✾➨⑦✐� ✈✐�
➼➽➸➳➂✕➾❣➂�ã➚✐❖� ▼➶� ⑨�➐⑥⑦✶� ❖⑨ì� r✠ù❇✻①➪⑨❺❄✻❉� ✻✼�❉➚✐� ❏✶➳➶å�
➭➲� ➭❥�➹➘�➴⑨❷❃❺�✯☞❹➷�⑨➬↕❧÷�Ô✻➩✶➟✐➮�❏✐➩➱❉✃❤✐❧❃� r➥⑨❄❉❃✺�
➾❐➭❒❞❻❴❿� ➦✚❩➀� ö→❧❖➎❵� ⑥✶❃❮❰✐⑥❧� ▼⑨➟✐� ✁✐❉�❘❉Ï❦ÐÑÒ� ✻❦�

✈✶� ➥✻❧✺� ①❇✘Ñ❱❄✐❉❺� ➥✐✈➫� ✺✻� ❄ã✠⑥✻➟✐� ❃⑦r❤✐❪➀✶✐� ✺✘●✘❖❻❾Ó❣❥� ➄�
✒❺▼❧Ó❏�ã⑨þ❱❄✻②❧� ⑨Ô♥❃á� ✾✻➥✐�✠Õ✻☛❃Ï� ⑨✠❼❇✘rëÔ✐❃� rÖt❋➯Ù�
❺◆� ❄➥①⑥✻❸✐� ❺▼✶�×☞②❃❺❦✐❧❃� ✻✼� ❧❷❃✺✶ã❿� ➡➲✓� Ø❣✩❣Ù➭❽�Ù➓➔➈➉➭Ú➾�
ÛÜr✷� ÝÞß❦� ✵→✐� ✺✻� ❧❹❉➘❖✶� ✠✻✠②❤r✺❹❒� ➄✼� Ö❉❝❄àÙ➆� ❥❻➓❴á➭❻✩❥➻� ➭➋�
☞❇Ó❉➥❆� ⑨�â❄ç❤� ❤ã❹❺◆❄◆❦� ç×Ï� ✠⑥✐ã⑨❺➯✶�❘❉➟t⑥❍✐❉⑦❣� ä✚å❵�æ�
➊❹❱▼� ✈✐� ✶❸✻❖→✺❹✻❉� ç❵❧� è❺è� ⑨� ❖é❤� ➄❼➲ÓÛê� Ùë� ❣ó➓Øì�
❇✐❧②í❷➘�➤�⑨�❧✻❖✦❺❹✻❉�î�ï✻➥�✈✐�P❤✘☞⑨❤�➄✠✺❹ã➦õ�ðñ❄❫❣❥❵� ❞Ù� ➭❥�
ò✻ó� ír✺� ➥②❖✺❹❪☛✠②❖r❺❄✻❉� P✹ô❄ë� ⑨❖Põ✈ã� ⑦✆� ➂ö➱❯❄➟❣➓◗�
✻➟✐❇Ð➥✶� ✺▼❄÷� æ➥❄❺◆❄◆❉� ☞◗� ②❧❹❉❍� ➥②❤❺❄❼❖✐� ➊✷②❖➸ø❻❦❥� ➲❻�
✶s✻❤➟✐� ❺✻➘✐✺▼ù✐�ú➜➱❇✐❉✺�✠❇✻☞r☞ûü�✻✼�ý✻❃þs✐Õ� ❻✠❣⑥⑨➲ÿ�✁❫�
ã→➫✑✻❉� ▲✠✶❇◆◆❇�✯✐� ➶❧❄✂✐❏� ❺✻� ➍⑦Ô�☛❼②❖⑨✄✻☎� ➄✼�❋❴❖Ù❄●❖❣✆�
✖①②❖r❺❄✻❉á� ❂❏❄➟❹❏→⑨❤❃� ➡í� Ô❹î� ✰➳à❃� ➟r➟→✐❃� ➲■� ✝�
❷✞➎②❱✐❏� ❄❉✺✻� ✻✈✐⑥� ✟❹➜➱❇✐❮❺� ✠✻✠→❖◆❄❒❿� ✈❇✘➲❃� ÛÓ✠➸❐Ó➄✩�
◆①✐❇⑨✺✻⑥➒� ➩▼❹❱▼� ➛� ✶ö➱❱✺❄s✶❤❷� ✠❇✶❸✐❮❺� ✡❸➨P� Ó❦✺✻� ➸� ❖❻Ö➓�
✻①❺❹➥☛❀� ö✐⑥✐❆❇✶➒� ❷�☞❄❧� ✠Ù✌✐⑥➒� ì✶� ✠⑥✻➊❿➂� á➄� ②❥❣� ã❴❖Ù➭✆�
✖ù✦❖r❺❄❒�✍✶❸✻❤②❺❄✻❉� ❺✻� ✶✎■✚�✈✶� ⑥✻☞②❃✌✐❧❥� ➄✼�❧✏❖❣✕✑❣❣�
❺✻☛❖✻➘❹✶❃á� ❙✻� ⑨✠✠❇✻➟✶� ❺▼❹❃� ❹❏✶✒� ➩✐� ❍❄➟✶� ⑨� ❥✘æ➢� ●❖✁� ⑦➵❖✐❫�
❁✻➔→❧✌à❃�Ð✷❺❄ã❄✓✺❄✻✔�✒✈�➥②❤✺❹❪☛✠②❖r✺❄✻❉�❛✕❏✐✖❣❤❻❼ã❣❦Ù�
✗❇� ❧✘❤✐✕✙✶✶á� ✚❹❃� ✛ù✐❇� ù❇✘✠✻❃à� ⑨� ❉✻➟✶❤� ➥✐✈➎� ✈r✺�
✶✜⑦❹✐❉✢◗� ✣❉❏❃� ✮❉✤❤◗✥� ⑨❸� ✦✐❧✺✻❇♠✧❖✐� ⑦→Ù❃✐★➀�✩✐� ❼⑥✻✪❥✐❏�
ã✐✈➎� r✖✻❹❏❧� í✶� Ð➥ù②✫❄✻❉� ❄❃❧②❰� ➔◗� tã✠❖✻✬❉❍� r�
❘ãù⑥✐❃❃✐➢� ❏r✺⑨� ❃➱②➞❡✶� ❦✿✐❏� ✈✶� ✭✐❇◆✕❃✦✠✷Õ✐❃❃✐➢� ☞❄❦✯◗�
❏❛❄❃❹◆❦� ❏❄rï✮➒� ✻❇� ✭⑦✻❪❧②✠❼❇✶❧❧➟� ✤Ó❉✯� ✰❣❱❄❃Ó➄❦� ➢❹❪✱ã�
✲✳✵q� ❤✴❑➒� ì▼❹⑦▼� é❖✻✵� ②❧� ✺✻� ❇✶✠⑥✐❧✶❉❺� ⑨� ▼②❍t� ❉❒� ❘❦➟✐❱�
❃①rÏ� ➨� r�❘ãù⑥✶❧❧Ï� ➥✶✡➙� ✴❏� ⑨❤❧✻� ✺✻� ✐✝✐ë②❺✶� ✐✜⑦❄✐❉❺�
⑨❤P✐☞⑥⑨�✻❉�✵✐�Ð➥✠⑥✐❧❃Ï� ❃✠Õ✚á�✷✸❧� ▼r➟✐�⑧✐❦� ❃②⑦Ï❃❧✹×◗�
⑨♦ùþÏ� ❺◆� ✈✶� ❤✻❧❧� ã❄❉❄ã❄� ✲✘❮� ✠⑥✻☞❖✐ã� ✻✼� ➢❄❃✞❄➔✦❺❄✻❦�
❉↔◆❇↕❃� ✺✻❩✼� ⑨�❉✻❮� ➟✶✝� ❧� ✚� ✽✾� ✿❀❁❂� ❃❄❅❆❇❈❉❊❋●�ì✐❇✐�
✐✜⑦Ó✐❦❍◗�✓✆❏❖➋�✺✻� ✻✠❺✎r❤�❘❉✰❍■✑✻❦❦�

✁✂✄☎✆✝�✁✂✄☎�✆✝✞✟� ✁✂✄☎�
✁✂✄☎✆✝✞�

✟ ✠ ✡ ☛ �☞✌� ✍✎✏✑✒✓✔✕✖� ✁✂✄�

✁✂✄☎✆✝✞✟✠✡☛�☞✌✍�✎ ✏ ✑ �

✗ ✘ ✙ � ✚ ✛ ✜ ✢ ✣ ✁✂ �

✁ ✂ ✄ ☎✆ ✝ ✞ ✟ ✠✡ �

▼❏❑▲▼✐❧❱á◆❇◆�

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

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

✥✦✧✎★✄�✥✆★☞✩✪✫✞✩✟�✬✟☞✟�✭✍✮✮✄✯☞✎✰✱�✲✳✴✵✶✷�✸✹�

✺✒✻✼�

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

✤✥✦� ✧★✩✪✑✂�✫✬✆�✭✮✯✰✂✂✱✟✲�✳✟✴�✵✂✕✶✟✌✷✡✸✹�✺✳✻✳✼✽✾✿� ❀❁❂❃�❄❅❆❇❈� ❉❊❋●❍�

✁✂✄�✝✞✟✠�
✁✂■☎✆❏✞✟✠�✡☛�❑✌✍■✏✠✞✆�✒▲✂✰✕▼�☎✟◆�✗✰❖P◗✞✛❘✢✙�

❙❚� ❯❱❲✪✑✂�❳✬✆�✗✟❨✰✞✂✆❩✟✲�✳✟✴�❬✞✕✶◗✡❭✸❪�✺✳✻✳❫✷❴� ❵❛❜❝�❞❡❢❣❤� ✐❥❦❧♠�

✡☛☞✌�
♥✂✄✳♦✠✍✞✰✑�♣q�❑✡✻r✏✑✞✆�sP✂✟✕✂�✳✟◆�✗✟t✉✘✛✈❘✢✣�

✇①� ✧✟②❲③✑✞�☛✬✆�✭◗④✰✂✞⑤✔✟⑥�✳✟✴�⑦⑧⑨⑩❶❷❸❹❺❻�❼❽❾❿➀�➁➂➃➄�➅❅❆➆➇� ➈➉❆●➊�

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

✭✢❵❛✌�❜❝� ■❞�❂☛�✏✍✌✓�❡✡� ❢✗❡✡❣✯✑✢❏�❤✍✢✐✒✌✗▼❥�❦✢❧✌♠☛✚♥�❂✌✫✯✮✍☛�✢✳�✓✌♦☛✗▲♣☞✌✍✍� ❏✕q✚✌�✢✳�r✠✚✌☞st✲� ❙s✉✈✇①②�③④⑤⑥⑤�
✁� ✁� ✡☛⑦⑧✚☛✭☛⑨❑� ✳⑩✡� ✕� ❶✚✙✩❷✫▼✔❸✌� ✍✌❹❷❺❻� ❼❘❽� ✱✢� ♠❾✓✕▼✌� ❵✢▼❿� ✎✖✛✍� ✕➀✩� ✭✢❂➁✌� ▲✔✗➂➃�✄�▼➄✲� ➅✕➆➇➈②� ➉⑤� ➊✇➋➌➋❩❁� ➍�
✲➎➏s✭☛�☎�➐✚✢❑➑�➒⑨�✏✗✓✌✚❇➓◆�➔❉✛�✓✏→✗➣�✒✢❂➁✌�✒✪↔↕✭✌❖➒�✁�✩✕▼✕�■✢➙☛■↕✢⑨➛�➜❿s�➅✡✰➅➝✲✼➞�➟➎❳❁❯❁�✆✝�✞�➠➡➢➤➥❁➦�

✲➎④✼✭✼➧�➨❑� ▼❿☛� ➐➩➫✕➭� ❘✯➯☛✚➲� ➳�✎✖➵✘�➸☛� ➺✚■➻✕✱✌✓�➼✗▼✢� ➽➾❇✌� ➚✏▲✱✌✚✍➪� r➏☛✚✌� ✌✯❹➏� ➶✸➹✱✼✚� ➘✲� ➴➷✰➬✼➮� ➱➋� ✃❐� ✁� ❩➋❒❮➤❰�
➶Ï✲Ð✡�✟✠✡☛� ÑÒÓÔ�ÕÖ� ▼➏☛�×✢⑨✓�☞✯Ø☛✚♥�✯Ù� Ò❦✍�❸✌Ú�✠✓✌⑨Û✑✌✘�✢✳�✭✙ÜÝ✌�✍Þ❏✣�Ü✌ß✚✌�✲➏✾✡✠àá�✻✸âã✻✼ä➤�☞✂✌✂� åæç�è❩❁❩�

éêëì�➒⑨✓� ➨✏❑➏✢í☛✓�✖✌❇î✑ï☛�ð✗■➭ñ✑✢✗�ò✖ðóô�ñõ✙✱✢■⑩☞�ßõ� ✯✍▲✪✚✠❏ö� ÷✠❃➏� ✓✯▼✕� ▼✚ø✲ù✰✚▼❳✠❙✼t✲� ➈✼úû✇s➹� üý✾③�➱④⑤�

✲þ✲ÿ➫� ✍✡✎✏✠✍�✁✙�✂✄� ✍✌■✪➩☎�✆õ✢❼☛✝✌✍✞� ■✙✟✠✓✌✡↕☛☞☎�✕✗✓�✌▼✌◆✍✎➃� ✟✌�✏✚✢✑✢✍✌�✕� ✖✌■✒✚✌✓� ✯✗✓�➨Ï▼④✰➈✓➞� é✔✕✖�
❯✼③➏✰✗�❑✢� ✍☛■✏✡✘�❂✙�✍☛✬✍➘✗✚�✩✯✛�✍✜☛✯➫▲�❑➏✕▼�▲✕✑▲✠✌✍�✱÷☛�✓✌✘✠✡✌❄�✭✮☞✢➐☞✌�☞✌❸✌☞✍�✙✳�✣✰⑨✠✗✼✗✺✾✤✥�✦➮✧�ç★✩�✪✫✬✭✮✯�✰⑤�
✱ts✲� ▼④✼�s✳✴❂✔✑✢✗�⑩✳�▼❿✌�➐✚✢★✙✍✌✓�✍■❿✌✒☛�▼➏✚✢✏➣❿�❂✚✙✕✓�✍✔✭✏❇✕✑✙✗�✚☛✦✪❘✵➃�➜❿✌�✚♣✌✗✯■▼➫✌✬▼�✡✌✲✶✷�✸✼✹✰✺✻✾➱✼�③❳✾➱�
➱✼s� ➆➈✈➅✈✽✾� ✍■❿✌➫✌�➐☛✿❀✚❁� ❂✌❂✚�❃÷♣✗� ✫✢✗✜❄▼✌✓�❅▼❿� ✌❆✔✍✑✗◆�✍✱➒❑✌❇✙✳❈▼÷✌❈✯✐�✕➐✑✚✢➒✣➏✌✲� ➒✲�❉✚�❊�❋✼➈✲✾●❍■�★❙✧�
④❏✗❑❿✕▲☛�✍✑✡✒✓�➜➏✌�❶✡✢★✙▲✌✓�✍✫➏✌✒✌�▼✍�◆▲☛❧✠✍✌�❖✘✘✌❹▼✌✓�✯✍� ♦✕✡�✯✍�ïP✓✕▼Þ✢✗�✚✯▼◗�✩✯▼➒�✗☛r⑨✌✍✍➪�✕✗❄�➐✕■▲s▼�■✰✗❘✼þ➒✗■✌�
➈✾✺✰②�✾⑨✓�❿❤�❢✗❖❙❚✓�✕�✍❯★✌✚✠✢✚�★✌✚ß✚✒✯⑨■✌❥�

✁✂✄☎�❱❲❳❨❩❬❭�❪❫�❴❵❛❜❝�❞❡❢❣❤✐❥❦�❧♠♥♦♣qrs�t✉✈✇�①②③④⑤⑥⑦⑧⑨⑩❶❷�❸❹❺❻�❼❽❾❿➀➁➂➃�➄➅➆➇➈�➉➊➋➌➍➎➏➐➑�➒➓➔→➣↔↕➙�

✻✝✼✍�✽✾✿�❀❁❂�

✁�✁✂✄☎✆✝✞✟✠✡�

☛☞✌✍✎✏✑� ✒✓✔✒✕✖✗� ✓✘�✙✚� ✛✜✚✢✚✣� ✓✘�✟✤✥✦✧� ★✩✪✫� ✒✓✬✭✧✮� ✓✯� ✰✱✲✳� ✴✵✶✕✷✸✓✹✚✺✻✗✚✼� ✽✚✾✧✿✾❀�
❁❂❃❄❅❂❆� ❇✵✗� ❈✚�❉✲✴❊✚� ✣✓�❋✚●❍■�❊❏✔✦✸✺✲❑✦✚�▲▼◆✚❊❖✧✧� P◗❘❘❙▼✒✲✣✭❏❑� ❚❯❱�✪❲❖✧✚�✧✚✥✧❳✔❨�❩✕❬❭✒✚❆�❪❫✵✳❴�
❵❛�❜�❝❞❡❢�❣❤✚❯✚✰✧� ✐✚✔✧✓✺�✏✚❥❏❦❧�★♠✐♥♦�✲❑♣�qr❈✼�✧st✚♣�✉✈� ✜✓� ✲�✥✚✇①②�③④⑤�✐⑥⑦◗✥�⑧✐⑨⑩�✂�
❶❷❸❝❹� ❺❻❼❽❾❿➀➁➂✳➃✸➄✓✱➅❊✚➆�➇➈� ➉❖� ✲❊➊✲➋✧� ✖✚➌➍■✚➎� ✲✜� ③➏➐�✁�❦❖✒✕✔✗� ➑✚❈✧♦� ✚❬◗➒➓✗❭✓✥➔� ✧→➅✧�
➣↔↕➙� ➛➜➝✾�➞➝❑� ✭✔�➟✚� ➠✕❊✼�✓✘�♠✐➡✰�▲❲✚✺✚� ✲❫✼▼✓� ➢♣� ➤✭✰❫➥� ✧✚✔✧✓❦✧� ❈❖� ❭✔✗✚➦✻✣✚✼� ✭➧✗◗� ✧➨✱✹➒✚� ✧✚✥➩✓❦�
➫➭➯➲➳� ➵❁� ➸➺➻■✕♣� ➼✕✱� ➽✜✓� ➾❫❊➚✚♣❭✲� ➪✚✔✧✓✺� ➶➹➘➴➷� ➬➮➱✃❐❒❮� ❰ÏÐÑÒ� ✔◗♣✕✧� ❈✚� ✲①❊✚� ✗◗� ✧✗◗✺✕Ó�
ÔÕÖ➙×❜Ø❂�ÙÚ�Û✕� ✴✓➟�❘ÜÝ❘❖♣✭Þ�➢❩�❑✓✔✸ß❫❊✗✭à✚♣✭á�♣✲✈� âãä�

åæ➲� ✁✂✄☎� ç❂� ❀✲è✔❨� ➟❖� ✲✶❖✔✗❭✓❑� ◗✘� ✺✚✧❖❈✒é✚✺✰� ✲Pê✧✧� ❇✚� ë❯✓✴✚� ✼❫✚� ✗✓� ❇✚❤� ▲❭✼✚� ✺ìí✚� ◗✯�
îïïðñòóô❻õ❝� ö�÷❄ø❴� ù❬ú❆û� ✧❫PÏ� ü� ýþÿ✁✂✄☎✆✝�✞✟✠✡☛☞�✱Þ❑✲í❖✌✚✔✗�✰➑✧✣❖ß♦�✵✥♣� ✧✍✚▼✎✲❑✒✚� ✧➑➩✗✚ß✧⑩�✏◗◆�
✑✒✓✔✕➙✖� ✗� ❆❞✘� ✙❭⑦✚✧✚� ➩✱✛� ✒✜✚✺✢� ❭✔✧✈✳❖➎� ✲✣� ❘✲✣✓✺� ✣❙✒✤✓✥➷✥� ✺◗✦♣✰� ì✼� ✧✦ÿ★✲✩✧� P✲✥� ✒✵✪✫✚�
✬✭➙õØ� ➳❄✮➀➁✯� ◗✘�➤✚Ï❭✒❫✰✲❦� ✱✵✯✲P♦� ✻❑✼� q✳✵❦♣� P✵✴✵❦✚♣� ✌❫❊✗✶✸�✌✚✷✲�✸⑥� ✣✓� ✚✭✗ÿ✚✺� ✰✓✒✵❊� ✓❦� ❦❖ß✓✜✚�
✬✹Õ✺✻� ❝➙✼➝✽❆� ➻✺� ✾Ï✕❦� ✖◆✓✒✚✧✧❭✔ë� ✵✔♣� ✿Þ✰❀✧✭✧➐�

❁ò❂�ï❃✻❄❅➙❁�❆➁ß�❇�❊✲✺í✚� ➤❈✚❉�✓✯�✧✓❊❦✒✚✧�❋✧▼●✦�✧✚❑✧▼❍■�♣✚� ❏✒✚✧�✇✚� ✰✱✚Þ❑✚➎� ✗◗➊❈♣✧�▲✲⑥�▼◆✚✜�
❖P◗î❘❙❚❯� ❱❲❷❳� ❨✽� ❩❬❭❂❆✽❪❨�ì♣� ❩❖✒❭✧✭✓❫� ✱❴●í⑩� ❵❛� ❜✚� ♣� ❝❞❡❢❣� ❤✐❥❦� ❧♠� ✲●� ✇❖✲♥� ✒✲✳✕✼� ①❭ë� ✼✲✈�
♦♣q✓� rst✉✈�✇①②③④�⑤⑥⑦�⑧➝⑨⑩❶�✓❷✹✹✄❭✒✲✜❭✓✔✧�✵❑♣�❸✣✲�✧✓❹✒✚� ✚✰�✣❲❖�❑✚✚➎�q❦�✸✗✵� ✼✕✴✚❑❺✴✭❊⑩❻�✰❫✒ÿ�

✁ ✂ ✄ � ☎✆✝✞✟✠�

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

✁✂�✁✂�✄☎� ✆✝✞✟✠�✁✂✄☎✆✝ �

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

❃❄❅❆❇❈�❉❊�✫❋✎●✍�❍■�❏❑▲▼�
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✁✂✄☎�✆✝✆✞�✝✟✠✡�✁�✆☛✆☛�☞✌�

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

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

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

✁�✾❀�❁�❂❃✺❄❅✺✶�❆❇�❈❉❊❋●❍�■❏�❑▲▼❉◆❖◆P◗❘�❙❚❯❱▼✹P❲✶❳�❨❩❬❭❪❫❴❵�❛❜❝❞❡�

✁✂✄☎✆✝✞✟✠�

❢❄❇❣❤✐❃❥�❃✐❦❧◆❇�❉✐♠◆❇♥❧�♦✾♣❧q�▼rst�✉❉�✈✐�✇①②❖③�④❍✶✺❧�⑤⑥� ⑦◗⑧❇�⑨⑩❶♥❃�❷�❸③❹✻②❥�❺❻❼❽❤❽❾❄✐❿➀�➁➂�➃❣�➄➅�❜➆➇➈➉➊�➋★➌➍★➎➏�
➐⑥� ➑✾♣❃➒� ✈✐� ❏❄➓➔→➣◆❉� ❉↔✻❇↕❃➙� ➛� ✶➜➝➞❹➟✶❖➠� ➡✺▼❃❺■➢�➤➢✻➥� ⑨➦⑦➧� ➨� ➩▼❄⑦▼� ✈❣� ❉➫✶❿� ➭❜� ➯➂� ➲➄➌➳➈➵� ➸➺� ➻➼➽➈➾➚➏�
❧✐❖➪✐❏� ➶� ➹➘✶❺❧➴� ➷�➬➮� ❏❹❃➱✃➔②❐❹❒� ❮↔◆❇↕❃� ❧▼✻→❖➢� ➔✐� ⑥❰✺✻❇Ï� ➔➠� ⑥✶Ð❉ÑÒ⑥Ó❉➘� ❃➡❺⑦Ô✐❧� Õ②✺✻➥⑨❺❄Ö×Ø� ➩❄ÙÚ� ❥ÛÜ� Ý❞❫�
➲Þß✘❖✻➘❄àá� â✶�✈r❺� ➶� ❄✺� ã⑨äå� ❄✺� ❹❃� ➢✶æç❺✐�❺è� ➥é❄❱❹✻→❧� rêë↕❃� ➨�ì▼❄⑦▼�✈✐�❉➫✐❧�➡í� ▼❄î�❮➫✐� ➢✶ïð❧�③✐� ⑦▼➄ñ✐❜�ò�Ùó❾❣➲ôõ�
ö→❧÷� ▼◆ø�✺è� ❄ãù⑥✻➟✐� ✺▼✐� ❇✻➔②❧ú✐❧❃� ✻✼�❺▼✐� ➢❄❃û❹➔→✺❹✻❉� ❉✶ü✻⑥↕❃� rý➨❃✺�ãrþ⑦❹✻②❃�ÿ❱♥❧�✁✂➥✄�Õ�⑦⑥❄❺❄☎� ❹❧❧②✶á� ❑✻� ▼✆❫❖❣�✝➭ô�
➭❥❥❯➂✞� ➯❄✟� ✠r✠✡� ✷⑥✻☛❃✐❃� ⑨� ❁✻☞→❧✌✐❧❧� ✍ù❺✎❹✏✑✻❉� ✠❤✻❺�✒❺✓� ã✔✺❹✕✖✠→❤✗� ✽✘✙➟■✚✛✶❮✜� ➐❇� ✢❿✣❹✤❴Ù✥� ✦➻❣✧➂❥❿� ❿❣❜★➄✩�
✪✫✬✭✮✯✰� ✱✲✳✴✵✶✷�✂� ✸✹✺✻✼✽✾� ✿❀❁� ❂❃❄❅❆� ❇❈�❉❊❋� ●❍■❏❑▲▼◆❖P◗� ❘❙❚❯❱❲❳�❨❩❬� ❭❪�❫❴� ❵❛❜❝❞❡❢❣❤✐� ❥❦� ❧♠♥♦♣� qrst✉✈✇①②③�
❉✶✬✻❇➧�④❇❏➨➘�❺è�í✐�⑦▼⑤⑥⑦❹⑧❹⑦❧�✻✼❥✾♣❧�❷�í✐�❇⑨✕ì✻❇❖➢�✹⑩❇✻❉ã✹❶�ö✹➙�ì✐� ⑨✠✠❖❷�è❸� ❹❁❺❻✾�➡➯�❉❻❼❣❖� ❽➉➄❥❿➄❼❣➻�
✘✷t❇r✺◆❇�■❏� ➥❾❿❄✻❉� ✻①✶❇r✺✻❇� ❺✻� ✻①✺✎❹➀�✈✶� ❇◆➔②❃✌✐❧❃� ✻✼� ✺▼✐� ❏❄❃➱❄☞②❺❹✘❉� ❉➁✘⑥♥❧� Ð❉❃➱②➞➂�❆❇�❥➃♣❥➀� ➄➄➻� ❪� ❝➭ôt➅➆➋❞➈➇�
❦✐ü◆❇♥❃➈� ◆➉� ✷⑥✘➊❧➋� r❤➘✘❇❄✈ã� ♥ð①❃�í✂� ❷❹✺❄r❖� ❏✐➌❋� ✻✼�➍⑦▼� ❉➎✐�➏❱✓✆❍Ï� ❧②⑦Ô�✈r➲�í✶� ➄❼➲➐➭➑✥� Ù➄➒➄➓➈➔→� ➣ô➋� ↔↕➙➛➜➝➞�
⑨➟➠✻❇❄➡�➢➶✐➢� ✻❉� ▼❄⑩➤➥� ❧✐❺� ✐❉➦✶⑥➧❄✻❮➴�❂�æ➨❺�✻➩�⑨� ❦✻➫➔❤✐�➭✶➶➯✐ã✐❦✺�➐⑥� ✈✶�❇✻☞➲❧➳✐❧❧� ⑨❍⑨❷❧✺�ã➵❄❽❄➄❯❿�➸❥❥➸❴➺ô➻� ★❯➻� Ù❣➼➽�
➾➚➪➶➹➘➴� ➷➬➮➱�✃❐❒❮�❰ÏÐÑÒÓ� ÔÕÖ×ØÙÚÛÜ�ÝÞßàá�âã�äåæç�èé�êëìíîïð�ñòó�ôõö÷�øùúûü�ýþ�ÿ✁✂�✄☎� ✆✝✞✟✠✡☛�☞✌✍✎✏✑✒�✓✔� ✕✖✗✘� ✙✚✛�
➩▼✐❦�✈✐�❦✜✻❇♥�❧❄➀� ❹✟�t❦✘✢✻→❧á�

✡☛☞✌✍�✎✏✆✑✒✓�➑❚✐❖✐❧❧�❃t❉❧◆❇�❉➁✻⑥♥❃➒�❇✻☞②❧ú✐❃❃å�✣❃✤✥✦❺❹◆❦�❉✶✬✻❇♥➙�Ô❄⑩❷➠�❧✧�ã②❤❺❄✕☛✷②❤⑨❺❹è❉�★✶➟❻❖→Ù❄❻✩✪�➉❣ñÙ❻➻❪➲➭❻✩õ�

✁�✔✕✎✖✗✘✙✚✛✜�

✫✬❈✾✲� ❧✐❉✭⑥� ❉✐ü◆⑥➧� ✮❥✾♣❧q� ✁✂� ▼r➟✐� ⑧ë◆ã✐� r� ▼✻✺�
⑥✐❃✐✯⑦▼� ✰✐✱➢� ➩❹✈� ⑨� ☞⑥✻r➢� ⑥■➘✶� ✻➩�⑨ùùæç✲◆❉❃á� ✽✻ãã✘❦❖➠➒�
❢✾♣❧� ❧✐❉➢� ➥✻❇✐� ❉→ã⑧❇� ✻➩� ❉✐✬✻⑥♥� ❉➎✐❃� ❄❮❧❹➢t� Õ� ❧✠Þ❄Ñ⑦�
✳❜➂✪� ✴➢� ✵✶❧✐� ❉➎✶❃� ❃✠✶� ì❹✵� ✘❉✐� ✴✘✈⑦� ✷� ❧✸ð❦� ✻⑥�
✹❜Ù➉❻➓� ❜❪✺❤�✻✼✽❧✾� ➐⑥� ✐✝✿✷❤✶❵� ❺✐➥✠✶❀❁✐➒� ❂❃❺❄❉❍❄�
➼❝�❥❻�❅❆õ�â❇②❧✶�✻✼�✺✓✐�✠❈❉❹➟✶❦❰❃�✻✼�⑦➠☞✐❇�❊⑦↕❧➒� ▼✻➩�
Ù❻� ❞❋●⑥➄s✐� ❐▼✐� ❇✻☞→❧✌❰❃� ✻✼�❥✾♣❧� ⑧❱✻➥✶❧�■� ✐❧✟✶❉✲r❤� ❹❧❃②✐�
➭❜� ➉❣❽❣❜Ù�◗❍⑥❿� ■❏❑á�♣✐✬▲⑥↕� ✺✻ä❤✻➘ä�r☞❃û▼❃� Ô✻ì� ❦➎✶❧� ✯✐�
◆❦❉✐❖Ï� ➤�⑨�❉➁✻❇♥á� P❺� Ó❃�✈✐�➐◗❫⑨✺❄✻❦�❆⑥�❘➭ã➏❹❙❍✻❚�

✁�➸❯❄⑩✺❄❣❿� ▼r✷✷✐❦❄❉➠� ❷❧Ó❏✶� í✐� ❉↔✻⑥♥á� ✽✻ãù❤✐❱� ❉✶ü✻⑥♥�
➯❲❳� ■❨❩� ❧❐→➢❹✶❧� ✈✐� ❉✐✬✘⑥↕� ❺✻✇❤✻➘❄✐❃� ✻➩�■� ❄➥✇❬✺� ❱❤➶❃�
➈❭�❜❣➋❪�❫➄➻❴�❽⑨❵Ï�❛✘ã✷❖✶✝�♣➁✻⑥♥❃� ❄❉�ì▼❄⑦▼�í✐�✺✻✠✻❤✻❍❄⑦r❖�
❜❝❞➉❣� ❄❿�❉❣❄✈✐❇�●❡✶❤❷�❇t❍❾❤③�✮✐á➠❀➒� ❹❦� ⑨�❤⑨❢❹✚�❣①▼� ❤❨✐� ❮✻⑥�
➒❴➉➂➓Ø�❥➢❻ã� ✮✶á❍❦❧� ❄❉� ♠�➤❏✘ã�♥♦▼� ♣❨qá� rs×➠➙� ã■➠�
t✉✈➼� ➄✇� ➉➆➸❖❪ì❻①➢� ❉✶ü✻❇↕❧� ❃②⑦✓� ❉� í✶� ②✺✶③✐④� ⑤❄⑨❖�
❜❣⑥➄⑥↕❿❵� ☞⑦❷� ❉↔◆❇↕❧⑧� ✐✺❱á� ③✶� é❤�Ðãù❖✐❱�❮↔◆⑥↕❧⑨�ö⑦✐�
⑩➂�⑥➄� ❽❖➶✟❹⑦�➥➫✐❖❧�❷�Ð➥ù❤✶✝�❮✐✬✻⑥↕�✈❶❷➙� ◆❉✐� ❄❧� ❃ãr❸�
❹❺❻❼❽� Ù➄❾❤◆❾◗�✴❏� í✐� ◆✺▼⑦� ❄❧� ❧⑦r❤✶❿➀✐✶� ❺✘ù✻❤✻➁✐�ö✶� ➂➃✐�
➄➈➅➍✈� ➾➆❣➓� Ú➸❿�➇✻� ⑥✐➭✯↕⑨☞❤✶� ➈⑨➉✶❃� ✄☎✆� ➊❹⑦▼� ✯✐� þ❢❤✶�
➋❼❣➉❪➌➆�➍➎� ❤✐❉➏� ■➢� ✓❄î� ❱❖❾❃❺✐❇❄❦➠�➐➑➒➓➔→� ➣↔↕➙� ➛➜� ❄❃�
❾❣✩❣➝➞◗�→❥➟� ➠❮�ã➎✶❖➨➡�▼✐❺✐❇è➘✐❉❶→❃� ❦➁◆❇♥�✷ù✻❤◆➘❹✶❆� ❄❦�
➢➤➥ô� ➦➧➨õ�➩❣✩� r❍➫❵� ❃ç❤✶� ➀ð� ➥➎✐❖� ❄❧� ✠✻➭➠➂� ☞ä� í✐�
➯➄❫❣➉� ➓❪❫�➲❄⑥⑦②❖r✑✻❉�✻✼�❉➫✐� ➢✐➳✐✶❃➙�■❏� ☞❉❄ç❵➠�❾❺➵➸� ❹❉�
➽➜ô➒➳➋Ø➭❜❾� Ú❻ã✻❾✐❉➺②❧� ❉✐♠✻❇♥� ✺✻☛❤✻P❄✐❃� ♣➻➼⑨� ✾➨⑦✐� ✈✐�
➼➽➸➳➂✕➾❣➂�ã➚✐❖� ▼➶� ⑨�➐⑥⑦✶� ❖⑨ì� r✠ù❇✻①➪⑨❺❄✻❉� ✻✼�❉➚✐� ❏✶➳➶å�
➭➲� ➭❥�➹➘�➴⑨❷❃❺�✯☞❹➷�⑨➬↕❧÷�Ô✻➩✶➟✐➮�❏✐➩➱❉✃❤✐❧❃� r➥⑨❄❉❃✺�
➾❐➭❒❞❻❴❿� ➦✚❩➀� ö→❧❖➎❵� ⑥✶❃❮❰✐⑥❧� ▼⑨➟✐� ✁✐❉�❘❉Ï❦ÐÑÒ� ✻❦�

✈✶� ➥✻❧✺� ①❇✘Ñ❱❄✐❉❺� ➥✐✈➫� ✺✻� ❄ã✠⑥✻➟✐� ❃⑦r❤✐❪➀✶✐� ✺✘●✘❖❻❾Ó❣❥� ➄�
✒❺▼❧Ó❏�ã⑨þ❱❄✻②❧� ⑨Ô♥❃á� ✾✻➥✐�✠Õ✻☛❃Ï� ⑨✠❼❇✘rëÔ✐❃� rÖt❋➯Ù�
❺◆� ❄➥①⑥✻❸✐� ❺▼✶�×☞②❃❺❦✐❧❃� ✻✼� ❧❷❃✺✶ã❿� ➡➲✓� Ø❣✩❣Ù➭❽�Ù➓➔➈➉➭Ú➾�
ÛÜr✷� ÝÞß❦� ✵→✐� ✺✻� ❧❹❉➘❖✶� ✠✻✠②❤r✺❹❒� ➄✼� Ö❉❝❄àÙ➆� ❥❻➓❴á➭❻✩❥➻� ➭➋�
☞❇Ó❉➥❆� ⑨�â❄ç❤� ❤ã❹❺◆❄◆❦� ç×Ï� ✠⑥✐ã⑨❺➯✶�❘❉➟t⑥❍✐❉⑦❣� ä✚å❵�æ�
➊❹❱▼� ✈✐� ✶❸✻❖→✺❹✻❉� ç❵❧� è❺è� ⑨� ❖é❤� ➄❼➲ÓÛê� Ùë� ❣ó➓Øì�
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Abstract-Cloud computing is quickly rising as another worldview for conveying IT benefits as utility 
arranged administrations on subscription basis. The fast improvement of uses and their organization in 
Cloud figuring conditions in proficient way is a complex task. It permits renting of IT abilities whether they 
are framework, stage, or programming applications as administrations on subscription oriented benefits in a 
compensation as-you-go model. Its establishment depends on different improvements in IT during the last 
thirty to forty years. As crisp thoughts and innovation headway have made it even more striking and 
engaging during the Internet age, the manner in which buyers devour and innovation empowering agents 
convey arrangements has advanced. With a pattern towards Cloud based model, the power is moved to 
customers. They approach more process control and to new applications, at a charming cost, just as they 
appreciate the benefits of a self-administration and self managed condition.Here in this paper we elaborately 
describe about the Cloud computing introduction,components,services,tools used in cloud computing and 
finally states the roadmap to cloud computing. 

Keywords: Cloud Computing, Components, Cloud Architecture, SaaS, PaaS, IaaS, Cloud Computing Tools, 
Roadmap to Cloud Computing 

I. INTRODUCTION 

The term "cloud", as utilized in this white paper, seems to have its roots in system charts that spoke to the 
web, or different pieces of it, as schematic mists. "Cloud computing" was instituted for what happens when 
applications and administrations are moved into the web "cloud." Cloud computing isn't something that all of a 
sudden showed up medium-term; in some structure, it might follow back to when PC frameworks remotely time 
shared registering assets and applications. All the more as of now however, distributed computing alludes to the a 
wide range of kinds of administrations and applications being conveyed in the web cloud, and the way that, much 
of the time, the gadgets used to get to these administrations and applications try not to require any exceptional 
applications. Some important examples are as follows: 

• Microsoft Has Microsoft® Office 365® online administration that takes into account substance and 
business insight instruments to be moved into the cloud and Microsoft as of now makes its office 
applications accessible in a cloud. 

• Salesforce.com -Runs its application set for its clients in a cloud, and its Force.com and Vmforce.com 
items give engineers stages to construct redid cloud administrations 

• Google has a private cloud that it utilizes for conveying Google Docs and numerous different 
administrations to its clients, including content interpretations, maps, web investigation, and email get 
to, archive applications, and considerably more. 

A. Characteristics of Cloud Computing 

Cloud computing has an assortment of qualities, with the fundamental ones being: 
• Shared Infrastructure uses a virtualized programming model, empowering the sharing of physical 

administrations, stockpiling, and systems administration abilities. The cloud framework, paying little heed to 
arrangement model, looks to take advantage of the accessible foundation over variou ;clients. / 

• Dynamic Provisioning Allows for the arrangement of administrations d e p en d en t'  on current interest 
prerequisites. This is done consequently utilizing programming computerization, empc g the extension and 
withdrawal of administration ability, as required. This dynamic scaling should be done hile keeping up elevated 
amounts of dependability and security. pRJN C I p A L ,  
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Abstract-The sustainable development of 
electronic control unit plays a vital role in the 
development of road vehicles. The proposing 
system concentrates on fuel savings, Universal 
Electronic Control unit, LabVIEW programming 
based Controller Area Network protocol, android 
mobile based user interface and Image processing 
based autonomous vehicle. Fuel savings is 
achieved with the help of ethanol blended fuel. 
Universal Electronic Control Unit can be fixed into 
any fuel based engine like battery, diesel, petrol 
etc. Before fixed into the system the operating 
modes of the Electronic Control Unit are 
programmed earlier. NI Data dashboard based 
control and NI vision acquisition software and 
vision assistant module based image processing 
employs the autonomous vehicle. Programming for 
the proposing system done in LabVIEW platform 
and cRIO-9022 is used as the main controller. The 
adaptability of the Lab VIEW software allows up 
gradation of the program and hence, permits the 
user to customize the Universal Electronic Control 
Unit to ends needs. 25-30% of fuel consumption is 
reduced by the ethanol fumigation to protect the 
environment from pollution and is also 
implemented Controller Area Network operating 
with 250k baud rate at 533MHz clock frequency. 
Rate of NOx, CO emissions is also reduced 
because of ethanol fumigation. 

Keywords: Lab/VIEW, cRIO, Controller Area 
Network, Ethanol Fumigation, Image Processing 

and Autonomous Driving. 

I. Introduction 
The electronics in today's vehicles bas the larger 
emissions of fuel cause the environment pollution 
and large transition from easy components to 
complex semiconductor chips in interfacing the 
capability of analog electronics and established the 
reliability and flexibility of digital electronics. The 
complexity of electronics for circuit design, 
processing, power control sensing, signal 
conditioning and transient suppression are 
predetermined to improve more in future vehicles. 
Electronic Engine Management is science of 
electronically equipping, managing and regulating 
an engine to preserve the performance and fuel 
economy while attaining the cleanest exhaust 
stream and diagnosing system faults. 

In automotive electronics, Electronic Control 
Unit (ECU) is embedded system for handling some 
electrical system in transport vehicle. ECU 
comprises the Electronic/engine Control Module 
(ECM), Powertrain Control Module (PCM), 
Transmission Control Module (TCM), Brake 
Control Module (13CM or EBCM), Central Control 
Module (CCM), Central Timing Module (CTM), 
General Electronic Module (GEM), Body Control 

�AL, 
K. S. R. INSTITUTE FOR 

ENGINEERING AIUD TECHNOLOGY, 
K.S.  R. KALVI NAGAR, 

TIRUCH~NGODE - 637 215, 
NAMAKKAL. Dt, TAMIL. NADU. 

Page 23 of 71

Vimala
Highlight



Journal of Electrical Engineering 

www.iee.ro 

SUSTAINABLE DEVELOPMENT OF UNIVERSAL ELECTRONIC CONTROL UNIT FOR 
FUEL SAVING IN AUTOMOBILES TO PROTECT THE ENVIRONMENT POLLUTION 

Manojkumar P', P.Veena, R. Jeyabharath! 

"Department of Electrical and Electronics Engineering, K.S.Rangasamy College of Technology, 
Tiruchengode 

a Department of Electrical and Electronics Engineering, KSR Institute for Engineering and Technology, 
Tiruchengode 

Department of Electrical and Electronics Engineering, KSR Institute for Engineering and Technology, 
Tiruchengode. 

manojkumaran.p@gmail.com 

Abstract-The sustainable development of 
electronic control unit plays a vital role in the 
development of road vehicles. The proposing 
system concentrates on fuel savings, Universal 
Electronic Control unit, LabVIEW programming 
based Controller Area Network protocol, android 
mobile based user interface and Image processing 
based autonomous vehicle. Fuel savings is 
achieved with the help of ethanol blended fuel. 
Universal Electronic Control Unit can be fixed into 
any fuel based engine like battery, diesel, petrol 
etc. Before fixed into the system the operating 
modes of the Electronic Control Unit are 
programmed earlier. NI Data dashboard based 
control and NI vision acquisition software and 
vision assistant module based image processing 
employs the autonomous vehicle. Programming for 
the proposing system done in LabVIEW platform 
and cRIO-9022 is used as the main controller. The 
adaptability of the Lab VIEW software allows up 
gradation of the program and hence, permits the 
user to customize the Universal Electronic Control 
Unit to ends needs. 25-30% of fuel consumption is 
reduced by the ethanol fumigation to protect the 
environment from pollution and is also 
implemented Controller Area Network operating 
with 250k baud rate at 533MHz clock frequency. 
Rate of NOx, CO emissions is also reduced 
because of ethanol fumigation. 

Keywords: Lab/VIEW, cRIO, Controller Area 
Network, Ethanol Fumigation, Image Processing 

and Autonomous Driving. 

I. Introduction 
The electronics in today's vehicles bas the larger 
emissions of fuel cause the environment pollution 
and large transition from easy components to 
complex semiconductor chips in interfacing the 
capability of analog electronics and established the 
reliability and flexibility of digital electronics. The 
complexity of electronics for circuit design, 
processing, power control sensing, signal 
conditioning and transient suppression are 
predetermined to improve more in future vehicles. 
Electronic Engine Management is science of 
electronically equipping, managing and regulating 
an engine to preserve the performance and fuel 
economy while attaining the cleanest exhaust 
stream and diagnosing system faults. 

In automotive electronics, Electronic Control 
Unit (ECU) is embedded system for handling some 
electrical system in transport vehicle. ECU 
comprises the Electronic/engine Control Module 
(ECM), Powertrain Control Module (PCM), 
Transmission Control Module (TCM), Brake 
Control Module (13CM or EBCM), Central Control 
Module (CCM), Central Timing Module (CTM), 
General Electronic Module (GEM), Body Control 

�AL, 
K. S. R. INSTITUTE FOR 

ENGINEERING AIUD TECHNOLOGY, 
K.S.  R. KALVI NAGAR, 

TIRUCH~NGODE - 637 215, 
NAMAKKAL. Dt, TAMIL. NADU. 

Page 24 of 71

Vimala
Highlight



ii 

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

✁✂✄☎✆✝✞✟�

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

✁✂✄☎✆✝✞✟✠�✡☛☞✌✍✎� ✏✑✒✓✔✕✖✗✘✙✚�

✫ ✂ ✬ ✧ ✝ ✭ ✮ � ✯ ✰✱✆✲ ✳ ✴ ✆ ✵ �✶✷✷✸✜ ✹ ✺✖✻ ✼ ✖ ✽ ✸ ✚ ✂✱✾ ✠ ✂ ✚✭ ✘ ✆ ✾✱✿ ❀❁ ✽ �

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

✁✂� ✄☎✆✝✞✟✠✡☛☞✌✍ �✎✏� ✑✒✓✔✕✖✗✘✙✚✛✜�✢✣�✤✥✦✧★✩✪✫✬✭� ✮�✯✰� ✱✲✳✴✵✶✷✸✹✺✻�✼✽� ✾✿� ❀❁❂❃❄❅❆❇❈❉� ❊�❋●❍■� ❏❑▲▼◆❖P◗❘�
✁✂✄☎✆✝✞✟✠�✁✂� ✄☎✆✝✞✟✠✡�☛☞✌�✍✎✏✑✒✓✔✕✖✗�✘✙✚✛✜✢✣✤✥� ✦✧★✩✪�✫✬✭✮✯✰✱✲✳✴�✵✶✷✸✹✺✻� ✼✽✾✿❀�❁❂❃❄❅�❆❇❈� ❉❊❋●� ❍■❏❑▲▼◆❖P� ◗❘❙❚❯�
❱❲❳❨❩❬❭❪❫❴�❵❛�❜❝❞❡❢❣❤✐�❥❦❧�♠♥♦♣qrst✉✈�✇①②③④⑤⑥⑦⑧�⑨⑩❶�❷❸❹❺❻�❼❽❾❿➀➁➂➃➄�➅➆➇➈➉➊➋➌� ➍➎➏➐➑�➒➓➔→➣↔�↕➙➛➜➝➞➟➠� ➡➢➤➥➦�
➧➨➩➫➭➯➲➳➵➸�➺➻� ➼➽➾➚➪➶➹➘➴�➷➬➮�➱✃❐❒❮❰ÏÐÑ�ÒÓÔÕÖ×ØÙÚ�ÛÜ� ÝÞßàáâãä�åæ�çèéêëìíîïð�ñòó�ôõö÷øùúû� üýþÿ✁✂✄☎✆✝�✞✟✠✡☛☞� ✌✍✎✏✑✒✓✔✕✖� ✗✘✙✚✛�
✜✢✣✤✥✦✧★✩�✪✫✬✭✮✯✰✱✲✳✴� ✵✶✷✸✹✺✻� ✼✽✾✿❀❁❂❃❄❅❆�❇❈❉❊❋●❍■�❏❑�▲▼◆❖P◗�❘❙❚�❯❱❲❳❨❩❬❭❪�❫❴❵❛❜❝❞� ❡❢❣❤✐❥❦❧�

❂ ❃ ❄ ❅ ❆ ❇ ❈ � ❉ ❊ ❋ ● �

♠♥♦♣q� rst✉✈✇①�
✣✤✥✦✧★✩✪�✫✬� ✭✮✯✰✱✲�✳✴✵✶�
✷✸✹✺✻✼✽� ❍■�✾✿❀❁❂❃❄�❅❆❇� ❈❉� ❊❋●❍■❏❑▲▼�
◆❖P◗�
❘❙❚❯❱❲❳❨� ❩❬� ❭❪❫❴❵❛❜❝�❞❡❢❣�
❤✐❥❦❧♠♥♦♣�qrst✉✈�✇�

②③④⑤⑥⑦⑧⑨⑩�
①✮②♦� ③☎④� ⑤①⑥⑦�
⑧⑨⑩❶❷❸❹�
①✭❺�
❻❼❽❾❿�
➀➁➂➃➄➅➆➇➈�➉➊➋➌➍➎➏➐�
⑨➑➒� ✁✂❚➓✧➔→�❂➣❂↔✒❇✱�

❏ ❑ ▲ ▼ ◆ ❖ P ◗ �

❘❙�❚❯❱❲�❳❨❩❬❭�❪❫❴❵❛❜❝❞❡� ❢❣❤✐� ❥❦❧♠� ♥♦♣qrst✉✈✇� ①②� ③�④⑤⑥⑦⑧⑨� ⑩❶� ❷❸❹❺❻❼❽� ❾❿➀� ➁➂➃➄➅�➆➇➈➉➊➋�➌➍➎➏➐➑➒➓�➔→➣↔↕➙�
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❫ìí❨�➁❺➇❧s✍➔�❀s� ☎❹î�❥s➽❴→➋❫❭❴➧� ï➚❛� qð↔❴� ✽❫❨❴s✝�✍�✄s✎❬❧�✏ñ❳ò❨❥❹� →➩✡✝✇�❢➫❬✐� ❥❫ó� ÛÜôõ� ✼➩�❨�❴❣❳➁✹➇�➚❢�❥➚➋ö�
➭❫➽❲ê❀✡s❙�②➟➆☎❬➡�÷✏❴� ➭✽❬❴➺✈➉❬➔� ↔t� ☎❹✡❲� ❳êø❬✽✸� ï➫❬❧� ❥❫ù� úï❆û�÷❨❴� ü❬❴↔✇❙❬➔� ❨❴� ❨�ýþÿ✁✂✄� ☎�✆✝�❺�ÜÝ✞�
➔❬➛↔❵❬✸�❄➪❫� ø➚☎❫✈q✡❨❧✛✟�➚✠�❀❹❫�✡☛�☞✌✍✎✏✑� ✒✓� ↔➋❳✔➛↔t➾�✕❭✏t❴✛❬➽q�❴q❨❝✖↔✗�s➼�✘➚�✙✚❵❹✛t❫�❴Ù❲❀➺➋�❨➼✛✜✢�
✏�✣❣✠❀�➚❵❥→❭✽❫✄❵❬➧� ✤t�❀❹✛❲� ❳❨❳❫✽�✥✦✦➇� ✮➚✇✡❵�✧★q✩ó❬❭� ✛❴� ❨�➋❨↔✄�✪✝✫só❬❭�✬ê❴� ➋s❪❬✮❬➔� ❀s� ❫✝✯❺t❥❤�❚✭✮�
➭s➃❬✽�❲➇❴q❐➋�❴☎❨➱✡✹✡q➟�➚➼�q➃s�✯❨❥✯✛✄❬�❲➇❲☎❬✙❲✸�ï❣✰✰➇�➑s➾✡❵�✧✝qòó➺✽❴�✇❱➛❬� ☎✯❬�☎✽✡✱➺✽�❩➞✹❴❬�✘➚� ✡➋❳✔➛❬�
☎❹✮�✲☎➎➱✳☎➇�❨➼☎❬❭�☎❹❫�➛❨❭✡➚➞✴�✵❣❧☎�➚❵❵❣✽❛❫✄❥❬❲✸�✶✷✸✹✺✻✼✽�✾✿❀❁❂❃❄❅❆❇❈❉�❊❋●�✚❅❍↔❫➔�➚➞➉�↔✝�✑❂ÿ■å�❴↔➋❏Ú�
✹✡✄❑�➉➝➝▲�➱sì❫❲✸�▼❯❬�❪❬❡✡◆✄�➚➼�➃✡☎✯�❨✝➔�❖✡➉❯➚➫Ø�❥s➋�➁❬✝❴�ê�❀s✽❴�✷❨❴� ↔tØ❬➾❭✏➉❬✽� ❱❙�Ps�◗❘❵❹✼✢❬�➁s➃❬❭�❴❙❲Ú�
❚❯❱� ❲❳❨�✧➋ñ③❭❬➔� q❹❫� ✽❬❴→✮q❴�✬✡☎❹�❩❬❭❪❫❴❵❛❜❝� ❞❡❢❣❤✐❥❦� ❧♠♥♦♣qr� s❺✽↔s❣❴� ➓❳❬❴� ➚❢�❨❲➇➋➋❬➉❭t✉➑� ❺✈➔�
❲✇➋é❬❀❭❜❵✏✹�✣❣✒①�❵❭➺❨☎❬❪� ✼✢� ☎✯❬� ➁ò✲➚❲❬❪� ☎❭❨✝❴❀✡❲❲✡s✄� ✒✡✄➄�➩➇➩☎❫➡②� ③❣✽↔✝➾�☎✯❬�➤➞✹Ø�✯➚✽❬�➚❴❥✡ó❨❀✼➚t❲�
➚❵❥➞④❬ü➧�⑤⑥❫❭� ➥➦✝❫❥➉↔➦◆� ⑦❬� ï❆� ýÝ▼ô⑧⑨� ➚❡❥✛ó❺qr➂✝� ✮❫➛❬➑�✬❺❴� ❭❬ü❣❥⑧➔➧� Ü✡✝⑨ù➟�➥✄⑩→➔❶➔� ☎❹❨➉� ☎❹❬�
❛❫➩❷✮☎❲�❨✽❬�❸❣✄➔�☎s� ❝❬� ❲ê☎r❡❢Ñ❥➉➚❹� ✼✄�☎✯✡❲� ➭ò➭s❡❬❪� ❢❣✦✦❺� ✹sà↔❥� ❝❨❴❫❪� ïô�④Ý▼ô⑧⑨�❻é❩❼✧❬❪�÷✡➉❹�❵➚✄Ú�
❽❾❿➀➁➂➃➄➅� ➆➇➈➉➊➋➌➍➎�

✁�➏➐➑➒� ➓▲❲❫➛✡➺✽�➔☎❪✸� Ýó� ✽✑→❹➣� ❭❫❴❬↔❬❪✸�
↕➙➛➜➝➞➟➠➡� ➢➤➥� ➦➧➨➩➫➭➯➲➳➵➸� ➺➻➼➽➾�➚➪➶➹➘➴➷➬➮➱✃❐❒❮� ❰Ï�ÐÑÒ� ÓÔÕÖ×ØÙÚÛ�ÜÝÞßàáâãä�åæ�çèé� êëìíîïðñòóôõö� ÷øùúûü�

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

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

✁✂� ✄☎✆✝✞✟✠✆✡☛☞�

✪✫✬✭➤q✹✮✯� ✰✱➯�✲✳✴✵➯�✶✷✸✹s❭�✷✭❉� ✮✺✻✼✽✾✿❀❁❂❃� ❄✽❅❆❇✽❈� t❉❊❋●Ú�
❍■❏❑▲� ▼◆❖P◗❘❙❚� ❯❱❲❘❧❳�❨ç✰➯� ê➽❩❬✮� t❭❪✿❫❴❵❛❵❜❝❞� ❡❢❣❋❫❤❂� ❵❉❊❋✐❴❵❛❵❥❦�
❧➽ü�✻♠❭r✳æ♥�♦♣q✭❭�rst➑✛✉�Ó➩➩→❫❴� ✈ ✇ ①② ③ ④ �⑤⑥⑦⑧⑨⑩❶❷❸�❊❋❫❴❵❹❺❋❻�✐✈●❼❻❪❽⑨�
✰✝✖�➂❾�q➪❘�✱❱↔❯�❿➀➁❮❘✱❚�➂❭� ❳✩➃✮❭�➼➄✈➅❋➆➇❄➈❄➉�✼➊�✿➋➌�➍➇➎❂✢�➏➐❪Ú�
➑➒➓➔�→➣↔�②q❭➯❚❚�✷↕♥�❭Ù❚❑❯➙�➛✬➯↔✝➜�➝➞➟�➠➡➢➤➥�➦➧ ➨ ➩ �➫➭� ➈➯➲➳❡❀�❋➵❀�➸❂❁Ú�
➺➻➼➽➾➚➪� ➶➹� ➘➴➷➬➮➱✃� ❐❒❮❰ÏÐÑ� ÒÓ� ÔÕÖ×Ø� ÙÚ� ÛÜÝÞßàáâãä� åæ� çèéêëìíî�
✏❝↔✹✡qï�q➂�✷Óqð❚q↕➾ñ�ç➣❘�❧❱✶òñq✡s➤ó�ô✾✻✽õ❂Ú❜❛è�ö÷ø❫➈❉➈❷ù�úûü�ýþÿ✁�
✂✄☎✆�✝✞✟✠✡☛�☞✌✍ ✎ �✏✑✒✓✔✕✖✗�✘✙✚✛✜✢�✣✤✥✦✧★✩✪�✫✬�✭✮✯✰✱✲✳✴✵✶�✷✸✹✺✻✼✽✾✿❀�
✡➩❴❁❫➩� q➂� ✡➽➹❘➯❂➾➾❘✙ç❃✝❄� ❅❆❇❈� ❉❊❋●❍■❏❑▲▼◆❖� P◗❘❙❚❯� ✻✼❷Ü❂ÚÚ�
❱❲❳❨❩❬� ❭❪❫❴❵❛❜� ❝❞❡❢❣� ❤✐❥❦❧� ♠♥♦♣� ✁✂ ✄ � qrst� ✉✈� ✇①②� ③④⑤⑥⑦⑧⑨⑩� ❶❷❸❹�
✏✲➭➑✇à✖→� q❹✭� ❺✽✡❯✙Ó♦✹❘� ÝÏ�❻↔❴ç❭✡❼➄❽ë×� ❂❷÷❁➉è� ❾❿➀➁➂➃➄➅➆� ➇➈➉➊➋➌� ➍➎�

↕➙➛➜➝➞➟➠➡➢➤➥➦� ➧➨➩➫➭➯➲�

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

✡✖q❫❭✸✂✝✝❫❥q✡✝❩�❯s➤➏➐➽✎✆✖ç↔✂➽✭➑�❫➽❫❭ë➇�✳❴� ↔➽ñ→☎�➑✽�➒✱ñ❬✖➩✏☎✂❭�
➓➔ →➣↔ ↕ ➙➛� ➜➝➞➟� ➠➡➢➤➥�➦➧➨➩� ➫➭➯➲� ➳➵➸➺➻➼➽� ➾➚� ➪➶➹➘➴➷� ➬➮� ➱✃❐❒❮❰Ï� ÐÑÒ�
q➯❧➽❴✡❦✝q� ➩qÓ❝↔➲↔Ô� ✂➼�Õs� Ð✭✸➪↔✝❬� ❴Ö❴q✆✱✸� ❫❹❬� ➔✡➚qæ✽❝✏×❥❫� ✬Ó❴�
➺➯Ø✆ñ�✔Ù� ✏ññ✮Ú↔ÔÛ�➚❐✻❫➯✭✮� ✹Úñ✆✟�✰Ü�Ýæ❏➉➩�Þq� ➉✚❬� Ø➯❨➽❴✱✡➩➩↔s❯� ➑✑✖✆�
ßç➩� ✏❻à❫✽➚á❧Ö� ↔Ð✲✏✚❀� ✹➪✆� ❫➤ç↔➯❐� ❫â❥✡ãÔ❥Ö� ➂➼� qä❬� å☎✑✮✡qæ� ✟Ö➩ç❫ç②è�
❄➪✡➩� ✹❭✏✝➩↔❐➤q� ❱❯❄➉é✔↔➑↔☎ê� ✡➩�ë➤çìí✖ü� ✔æ� ↔î✆✽✙s✝✝❫❥✹↔➤ï�❋✬↔❧� ✁❫➶�
ðñòóôõ� ö÷øùúû� üý� þ� ÿ✁✂✄☎✆� ✝✞✟✠� ✡☛� ☞✌✍✎✏� ✑✒✓✔✕✖� ✗✘� ✙� ✚✛✜✢✣�
Ð✆ç✤✂ü�✷Ó➩� ✭❁❁❧↔✥❻�✹✰� ❐✮❐✚ç➯↔✸✏❏� ➩Ú➩q✷Ð➩�✦❭�✱✡➉✼✧❨qr➛➾�➉✚❫� ↔✝❴ç❧ö�
★✩✪✫✬✭� ✮✯✰✱✲✳� ✴✵✶ ✷ � ✸✹✺✻✼✽✾✿� ❀❁❂❃❄❅❆❇� ❈❉❊❋●❍■❏� ❑▲▼� ◆❖P◗� ❘❙❚❯❱� ❲❳�
q❨✆� →q✡✹✡❩�s✻❐➯� ❬➪❭❭❪� ✔Ú� ✱↔q❱❩✭✹↔✝ë� ☎➪❫� q❭❫Ô➩✼➭✝➉� ✛➽❴qÓ✔✡✠↔Ô� ↔❴➩✬❐�
➑✽✱❫ü� ç➪❴→ë➪� ✎❨✽ä✂→➩�❵❁✹❾❴� ❄❛❝✹❜� ✁ ✂ �

❝❞❡�❢❣❤✐❥❦� ❧♠�❻❫♥✖❐❻� ❺➩� ➩q♦✹↔✙�ëÐñ♣✝❴q➉s❭�æ✹↔➑✡r❫❻� q✂�➐➤ö�
st✉✈� ✇①②③④⑤⑥� ⑦⑧⑨� ⑩❶❷❸❹❺❻� ❼❽❾� ❿➀➁➂➃➄➅� ➆➇➈➉➊➋➌➍➎� ➏➐➑➒➓➔→➣↔↕➙� ➛➜➝�
➒❲✱✂✝� ✱sü★✠� ✂➼� ❧�❭❪➹❢☎➷� ✷➪↔✚ð� ✷Ó❴� ✡✝➉❬✽✪➤✝❫❵q❐ñ� Øs� Ó✝�
❪✁� ❀❭✭➤❴✱✡❴❴✡s✝� ❝➞❴� ❝❨❭�✻↔✍� ✭�➒→❳✹✡➽➟� ☎➯✍✝❴➑✧➡❬➠�➡❄❂❫❆●➷� ☎s�
➢➤➥➦➧➨➩➫� ➭➯➲➳➵➸➺➻➼� ➽➾➚➪➶➹➘➴� ➷➬➮➱� ✃❐� ❒� ❮❰ÏÐÑÒÓÔÕÖ×� ØÙÚÛÜÝÞ� ßà� áâã�

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

➳➵➸➺➻➼➽➾➚➪➶�➹➘➴➷� ➬➮➱✃❐❒❮❰�ÏÐÑÒ� ÓÔÕ� Ö×ØÙÚÛ� ÜÝÞßàáâã�
äåæçèéêëì� íîï�ðñòóôõö÷øùú� ûüýþÿ� ✁✂✄☎✆✝✞✟✠✡☛☞✌✍�✎✏�✑✒✓� ✔✕✖✗✘✙✚✛✜✢�✣✤✥✦✧★✩✪✫�✬✭� ✮✯✰� ✱✲✳✴✵✶✷✸✹✺✻� ✼✽✾✿�❀❁�❂❃❄❅❆❇❈❉� ❊❋�●✂❍☎❝✕✂■❏� ❑▲▼◆❖P◗❘� ❙❚❯�❱❲�

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

✲✳✴✵� ✶✷� ✸✹✺✻✼✽� ✁✂✄☎✆✝✞� ✾✿❀❁❂❃❄❅❆❇❈� ❉❊❋●❍■❏❑▲▼◆❖P�✁✂✄☎✆✝✞✟�✁✂✄☎✆✝✞✟✠✡☛☞✌✍✎✏✑✒✓✔✕✖✗✘❳❨❩❬❭❪�
✁�✁✂✄☎✆✝✞✟✠✡☛☞�✌�✍✎✏�✑✒✓✔�
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Page 21 of 55Page 25 of 71

Vimala
Highlight



--- --- . ---- 

2 

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

❃❄❅❆❇✄❈❉❊❄❋�●❇❍�■❏❑▲▼◆❖P◗� ❘❙❚❯❱❲❳❨❩❬❭❪� ❫❴�❵❛❜❝❞�

✁�❡❢❣❤✐❥❦❧♠♥�♦❉♣qrst▼✉✈� ✇✄①②✉③④❈☞⑤�⑥⑦�✙⑧✏✑✒⑨✦✑⑩⑧�❶❷✌�✙⑧✣✑✒✥✔☞✖❸✘�✍✢✿❹✕✣❺✓✖☞❻❼�✍☞✎�❽❷✘✒❾❿➀➁�
✁✂�➂➃➄➅➆➇➈➉➊➋➌�➍➎➏�➐➑➒➓➔→➣↔↕➙➛�➜➝➞�➟➠➡➢➤➥➦➧➨➩➫� ➭➯➲➳➵➸➺➻➼➽➾➚➪�➶➹➘➴➷➬�

➮➱✃❐❒❮� ❰ÏÐÑÒÓÔÕÖ×ØÙÚÛÜÝÞßàáâãä�

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

✽✾✿ôÓ❀❁❉❂❃ï❄� ❅➈❆✛⑤❇� ✵Ö❆❇❉②� ✉✣❈✯❉❊✦❋✖❷●�✢✎✦✱✖�❍✖➧■✎❏� ❑✦▲▼� ◆✖❷◆❖⑨✘�P◗✥� ❘❙✧❚➁⑨❖❯❱�❚⑩✘❲❳� ❨➁✒✢⑧�❩❬❭◆❪�
❁❫❣❴❵❛ï❣�❵⑤� ❆❄❩❜Ö③❇÷�⑤❇é✉❊⑤➧✉✞✏☎❝� ⑩❞✖❉�☎❏❊☎❡❢●�✦▲�◆✖❊❣◆�❘✢▲✢� ▲✯�P❤❊✌⑩✐✖❊✒⑩✎�⑩⑨✖⑩� ❥✦▲❦� ✒▼➁�⑩◆✘✦❱▲✢❷❧♠�♥♦�
♣qrst✉�✈✐✇①✂➇� ②③� ④✛✉⑤✏❢⑥�❇✞③✹☞é�ê⑦⑤➧⑧Ö✚✞⑨⑩❶�ýé�❆❷❢❸⑩⑩❹� ❺❻❡❼� ✉➧❽✯③�❾✢➱❏④✯é❿�❻✢☎�❼❏❷➀✯⑨☎� ▲➁✢▲�
✿❵➂� ➃❒❵❉➄� ❃➅➆� ❛❊ö✍③� ④❻❈❢� Ö✍❶� ➇❢✞t➈✂✂�Ö➉➊☞Ö✉⑩❢✑✖� ✞☎�➋➌➍❢❣� ✏✍➀✦❣❏� ▲❦❏� ✉②➎●✏➏� ➐❦✦☎�➑✥➧➒✯☎✖❣� ➓ý⑨❿�
➔→➣↔↕➙➛➜�➝➞➟➠➡➢➤� ➥➦➧➨➩➫➭� ➯➲� ➳➵➸➺�➻➼➽➾➚� ➪➶➹➘➴➷➬➮�➱✃❐� ❒❮❰� ÏÐÑÒÓÔÕÖ� ×ØÙ� ÚÛÜÝÞßàáâãä� åæçèéêëìí�îï� ðñòó�
þ❁ô❁❴�õö❂÷ïø▼❉⑤� ③❻Ö✚� ùö➊✂ú③✷➀� û③�ü✯ý� ÷þÿ✉❏❢③� ✁✢✂❉❏ð☎� ❡☎� ❡✄➑✎✖✐✏❷✒⑩✒✦➧❊� ➧☎�✆✝✖✮⑧✖� ③✢◆✞� ✟❊�
✠✡☛☞✌✍✎✏✑� ✒✓✔�✕✖✗✘✙� ✚✛✜✢✣✤✥✦� ✧★✩✪� ✫✬✭✮✯� ✰✱✲✳✴� ✵✶✷✸✹✺✻�✼✽✾✿❀❁❂❃�❄❅❆❇❈� ❉❊❋●� ❍■❏� ❑▲▼◆❖P◗❘� ❙❚❯❱❲� ✁✂�
❳❨❩❬❭❪❫❴❵� ❛❜❝❞❡❢� ❣❤� ✐❥❦❧♠♥♦♣qr� st✉✈� ✇①②� ③④⑤� ⑥⑦⑧⑨⑩❶❷❸❹❺� ❻❼❽❾� ❿➀� ➁➂➃➄➅➆� ➇➈➉➊➋� ➌➍➎➏➐� ➑➒➓➔�
→✉➣t↔✐↕➙✉➂❃� ❊❤� ➛✛✍③✉✛⑩❇✂� ➜③➝➞➟✞❢❉� ❻❊❢÷➠➡❈❇� ➢✂✖✍✒➤✞➑➥� ☎❏☞☎✯⑨� ✢➦❣� ➧➨➩❼✯☞✞✻� ◆✖✍◆♥❉➫� ➭☞� ♣✢➑➯❀✎�
➲➳➵➸➺� ➻➼➽➾➚➪� ➶➹➘➴➷➬➮� ➱✃❐❒� ❮❰� ÏÐÑÒÓ� ÔÕÖ×ØÙÚ� ÛÜÝÞßàáâã�ä�åæçèéêë� ìí� îïðñòóôõö÷øù� úûü� ýþ� ÿ✁✂✄� ☎✆✝�
✞✟✠✡☛☞✌✍�✎✏✑� ✒✓�✔✕✖✗✘✙✚�✛✜✢✣✤✥✦� ✧★✩✪✫✬✭� ✮✯✰✱� ✲✳✴�✵✶✷✸✹✺✻✼✽✾�✿❀�❁❂❃❄❅❆❇❈❉� ❊❋� ●❍■�❏❑▲▼◆❖� P◗❘❙❚❯❱� ❲❳❨�
❩❬❭❪❫❴�❵❛❜❝❞�❡❢❣❤�✐❥❦�❧♠♥♦♣qrst✉�✈✇�①②③�④⑤⑥⑦⑧⑨�⑩❶� ❷❸❹�❺❻❼❽❾❿�➀➁➂➃➄➅➆� ➇➈� ➉➊➋➌� ➍➎➏�➐➑➒➓➔→�

➣↔↕➙➛➜➝➞➟� ➠➡➢➤➥➦➧� ➨➩➫� ➭➯➲➳➵➸➺� ➻➼➽� ➾➚➪➶➹➘➴� ➷➬➮➱✃❐❒❮❰� ÏÐÑÒÓÔ� ÕÖ×ØÙÚÛÜÝ� Þßàáâã� äåæçèé� êëìíîïð�
✁✂�ñ♣ò✛❉�

✁�✁✂✄☎✆✝✞✟✠✡☛☞�

✶�✷✸✹✺� ✻✼� ✽✾✿❀�✚�❁❂❃❄❅❆❇❈�✦❉❊❋✛●✾✻❍� ❁■❏❑❊�▲▼�❊◆❖■❁P❊◗✛� ❘❙✚✛� ■❚� ❊❯❱❲❁❁❊❳� ❨❩� ❬❊✂❨❭❪❫❴❃�
❵❛❜❝❞❡❜�❢❣❤✂✐❲✼❥❦� ❧✿✽♠❃�✛❙❇♥❏� ♦♣❏q� ❚rst❉✉✾❘✻✾✈�✇①②③♠�④⑤✫⑥⑦� ✈■⑧⑨⑩❃�s❂❶①❷❈❸❹�✦❺☛❍❘�❻❼✛❍⑤❆❏❚�❧⑩❽�
❢❾❡❿➀➁➂❤✝➃� ➄➅❷➆①❇✂➇✾❃� ➈❻⑩➉➊➋➌✱⑩➍✧� ➎➏� t❏▲s➐✦➑�✁ ✂ ✄ � ➒➓✧✦➔✗✚➍→✤♣� ■❚� ❏✲❚✦⑩➣→↔↕➙� ➛❏➜①■✂❏➝� ❲♣� ➞✇✦�
➟❢➠➡➀➢➤✻❢➥➦�➧➨�❇➩❧❆➫✿❥➭�➯①✛❚➲→➳�➵⑤⑩❏❚➸�⑤➺❊◗� ❚❁⑤➣❚➸�➻⑤➔➼t➐↔❋❊❚� ❧✾➝� ■❴� ❊❴✛❊❩➽➔■♥❊q➾�✁� ❲✼�❆✹✼➚✝❹�➪✛❲❉❫➶❊➹�
➘✂� ➴➷❡➬➮➱✃� ❐❋✛■✗➇✺➇❊✼❒� ❮❰✦� ❈❏Ï⑤Ð❚❘Ñ✛Ò❻❴� ⑤Ó�⑤Ô❚❇ÕÖ✛➇⑤×� Ø↔❷� Ô❏� ❁❇❩Ù✂P❊Ú� Û✽✛❰� ❲☞Ü✹✽✂�ÝÞß✛� à❦� ➇☞�
❛áâã� ä➁✂� ➀❢å➁æ➅✂■❊✼� ✸ç� ❁❏⑤➺è✦�➎é�➻Ò➣ê� ➍ë✦� ↔✧✲Ò♥➣✪×❍❏�➎➏�→⑩✧ì↔í✦❈�î↔ï✦➻⑤✫⑥❚⑦� ð✫� ❇❺↔➌tñ⑦�❂Ô⑤✛q� òÐ➝�
❛ó❡ô� ➬➢õáö✺÷❩➇øà✺✒✹☞�❃❧➝ù❏➍✧ú� ûüý✧� þ➓✤✛� ÖÿÿÒ➣→✁×❧✂✄� ❑➎➌s☎Òq❏✧� ❻Ó�✁✂� ✆✝✞✟✠✡☛☞� ✌✍✎✏✑✒✓✔✕✖� ✗✘✙✚✛✜✢�
✣✤✥✦❢❢� õ❛✧★✝✖� ✉☞❳� ✩✻✪✫✫✦Ð✬� ❚✤➳♥� ⑤Ó� ❚❏⑩♥▲✫❚➸� ✭✫� ❏✮❧ït✯❏⑦� ❱✰❘✱❧❚❻✲Ø� ❚❇❷❚❻✂� ✳❩� ❳❊➚❊➠❊×➚�
❝✴❢✵➀➁❞➬✶✺➁✹☞✷� ✸✹✺➇ï✻✼✽� ✲✦×✾➎✿� ❀☎� ☎❏❍➎ù×→❁❂⑩ù� ❃➎✧❏� ❄➙� ⑤❄❅✦➈➣❆❇� ✄☎✆� ✧❏×q⑤✂� ð❩� ï⑤❈❏➌❏⑩✛�
❉❊❋●❍■❏❑▲▼◆❖P� ◗❘❙� ❚❯⑤❱� ❑❧❲� ❄❳� ④✤❭❨❏❩� ✦❬✛❭❏➛� ❪➎❲❚❏❫r❴❲➍➐✄� ✁✱� s❘❵♥■❍❧❛❜ú� ❝❞Ôq❏❯❡❊✾❢❵� ❚❖❬❬❉❧◗❘✻✾✈�❣❡➢❤✝❡� ❝ã� ✺❰✐� ✹✸❦❊❭➂❧➚❲⑤✾� ❥❏➐❦✧� ⑨✧� ➎♣❴� ➎➏�➣✇❴� ❏❧➍♠✤✱➝Ò♣Ö✱❹� s●♥✫✦❚❚■❻✾♥� ⑨❴� ❧ss❉➙■✾♦�✚①❘❻✾⑤❆❵♣� q❙❏�
r✸❛s�❿❛Pt✂❏ß❇ß�✉✈�✇①②③④⑤�⑥⑦⑧⑨⑩❶�➻✇→❷✇�♥➎❏✲�↔❸⑤❡❹�❺✧� ì✇❏�ê❏↔✫❻�Ô⑨➣�❻▼�➣❘✦�❼Û⑤❽�
✁✂� ✄☎✆✝✞✟✠✡�❾❿➀➁➂➃➄�

➅❰❡� ✼➆✼❱❊➇�✐▲❴➚✉➈➊✧�❈➋➉❏❍➍➎☎❚� ❸→⑥❊�✁❸❚❘↔❃❇�➝❊❘❊❋✛⑤➔⑦� ❃✉✼� ❳❇➚❇❋❱✹➔➊� ➋❊➌✚❉� ❳❇✛✛Ø❘✽➔� ✉❷✩�P✽✑❲✽♠�✴❢➟❡➬➟❛➤�➍➤� ✻❷ß➎✛❋➏✻❴✈� ❱✇❏� ➐✿➑➒➓� ➔→➣↔✇� →✧� ↕➙✇➈➓➣✛❏➝�❨✫� ür➌❧❷❚� ▲✂� ❲❴� ❳✛♥■✂❊❳� ➛➤❊☛✼�➍❩� ✚➜➝� ❦➞✛Ø■➟❋�
➠➡➤➢❛➥❡P�➅❙➤�Þ✼❊❭�⑤❭�❑✁♠❘þ⑩➥➋➦�➧➨⑩�➎↕➋➩➣❏� ➫✇❏�þ❄✤➭�❍↔➔� →♣� ❈❡✉✿� ❻t❱■⑤✾❚� ✉❚� ♠❇❏➹❊➹� Ô❹� ✛➯❇� ❱✼✛➲�➅➯⑤ß❊�
➳➢➀➵❛▲➸�✶✂➺�❐➻➼✽❪✉❘❲❋�✉◗➝�②➽♣➾➨➚➪� ➶ê✦�❍③➌❏✱➹�④ ➘ ➴ ✿ �➹⑨qs✿Ö❵�❘❘❊� ❉■✗❊� ❭❊❋⑤❭Ú✻✾➷✼� ❲❴�❘➯❊�✼➬❊Ø❲➮❊❳� ➴➱Ø✉❘❲✽✾�
➡▲�✃❛➀❐� ➀❒❡�❛❤➟ ❮➳✾❰�➤❊❰ÏÐÑ❱✻Ò❇ÓÔÕ� Ö� ×�

❄❅❆❇❈� ❉❊❋●❍■❏❑▲� ▼◆❖P� ✁✂✄☎✆✝✞� ◗✼❘✾�
❙❚❯❱❲❳❨❩� ✁�❬❭❪❫� ✁✂✄☎� ✁�✁✂�✄☎�✆✝✞✟✠✡☛☞�✌✍✎�

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

✁✂�✁✂✄☎✆✝�

✑✒✓✔✕✖✗✘� ✙✚✛✜✢� ✣✤✥✦✧★✩✪✫� ✬✭� ✮✯✰✱✲✳✴✵✶✷✸✹✺�

✁✂✄☎✆✝✞✟✠�✡☛☞✌✍✎� ✏✑✒✓✔✕✖✗✘✙✚�

✻ ✼ ✽✾✿ ❀ � ❁✼❂❃❄✿❅❃ ❆ �❇❇❇❈❉ ❀❊❃❋ ●❍■ ❏❑▲▼◆ ✙▲❑❖P◗◆❘❖P❙❚ �

✛✜✢✣✤✥✦✧★✩✪✫�✬✭�✮✩✑✯✰✱✲�✕✳✴✵✶✷✸✹✺✻�✻✼✽✾✿❀✼� ❁❂❃❄❅❆❇❈�❉❊❃❋●❍■�

✁✂� ✄☎✆✝✞✟✠✡☛☞✌✍�✎✏� ✑✒✓✔✕✖✗✘✙✚�✛✜� ✢✣� ✤✥✦✧★✩✪✫✬�✭✮�✁�✯✰✱✲✳✴✵✶✷� ✸✹� ✺✻✼✽✾✿❀❁❂�✁�❃❄❅❆❇❈�❉❊� ❋●❍■❏❑�
✁✂�✁✂✄☎✆✝✞� ✠✡☛☞✌✍✎� ✟✠� ✡☛☞✌✍✎✏✑✒✓� ✁✂✄�✔✕✖✗✘✙✚✛� ✜✢✣✤✥✦✧★✩✪✫� ✬✭✮✯✰�
✱✲✳✴✵✶✷✸✹�✺✻�✼✽✾✿❀❁❂❃�❄❅❆�❇❈❉❊❋●❍■❏❑�✁✂✄☎✆✝✞✟✠✡�▲▼� ☛☞✌✍✎✏✑✒�◆❖� P◗❘❙❚❯❱❲❳❨�✁�❩❬❭❪❫❴❵❛❜❝� ❞❡❢❣❤✐❥❦❧♠♥� ♦♣qrs�
t✉✈✇①②③④⑤⑥�⑦⑧� ⑨⑩❶❷❸❹❺❻�❼❽❾❿➀➁➂� ➃➄➅�➆➇➈➉➊➋➌➍➎➏�➐➑➒�➓➔→➣↔↕� ➙➛➜➝➞➟➠➡➢�➤➥➦➧➨➩➫�❯❱❲❳❨❩� ➭➯➲➳➵�
➸➺➻➼➽➾➚➪➶�➹➘� ➴➷➬➮➱✃❐❒❮� ❰ÏÐ� ÑÒÓÔÕÖ×ØÙ�ÚÛÜÝÞßàáâã� äå� æçèéêëìíîï� ðñòóôõö÷øù�úûüýþÿ✁✂� ✄☎✆✝✞✟✠✡☛☞✌� ✍✎✏✑✒�
✓✔✕✖✗✘✙✚✛�✜✢� ✣✤✥✦✧★✩✪� ✫✬✭�✮✯✰✱✲✳✴✵✶�✷✸✹✺✻✼✽✾✿� ❀❁❂�❃❄❅❆❇❈� ❉❊❋●❍■❏❑▲�▼◆❖P◗❘❙❚❯❱� ❲❳❨❩❬❭❪❫❴❵� ❛❜❝❞❡�
❢❣❤✐❥❦❧♠♥♦♣�qr�st✉✈✇①②③④�⑤⑥⑦� ⑧⑨⑩❶❷❸❹❺❻�❼❽❾❿➀➁➂➃➄➅� ➆➇➈➉➊➋�➌➍➎➏➐➑� ➒➓� ➔→➣↔↕➙➛➜➝�✏✑✒�➞➟➠➡➢➤➥➦�➧➨➩➫➭➯➲➳➵➸➺➻➼�➽➾➚➪➶➹➘� ➴➷➬➮➱� ✃❐❒❮❰ÏÐ� ÑÒÓÔÕ�
✓�✔✕✖✗✘✙✚✛�Ö×� ØÙÚÛÜÝÞßà� áâã�✜✢✣✤✥✦✧★✩✪✫✬�äåæçèéêëì�íîï�ðñòóôõö÷øù�úûüýþÿ� ✁✂✄☎✆✝✞✟✠✡☛☞� ✌✍✎✏✑✒✓✔✕✖� ✗✘✙✚� ✛✜✢✣✤✥✦� ✧★✩✪✫�

✁� ❬ ❭ ❪ ❫ �✂ ✄ � ❴ ❵ ❛ ❜ �

✬✭✮✯✰✱� ✲✳✴✵✶✷✸�
❝❞❡❢❣❤✐� ✁✂� ❥❦❧♠♥�✄☎✆✝�
♦♣qrst✉� ✈✇� ①②③④⑤⑥⑦�⑧⑨⑩� ✭ ✮ �❶❷❸❹❺❻❼�✯✰✱✲�
❽❾❿➀➁➂➃➄� ✳✴�➅➆➇➈➉➊➋�✵✶✷✸�
➌➍➎➏➐➑➒➓➔� →➣↔↕➙➛�✁�

✹✺✻✼✶①✽✴✾�
➜✟✇♥�➁➝✍✡➞�
➟➞✂❿➠�✄✦☎➡■➝➢�
➤✌⑩✡✷�➥⑨❿❦●➂�
➦➧➨➩➫�➭➯➲➳➵➸➺➻➼➽�➾➚➪➶➹➘�
➴➷➬➮�➱✃❐❒❮❰�
ÏÐÑÒÓÔ�ÕÖ×ØÙÚ�

Û Ü Ý Þ ❝ ß à ❭ �
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✞➧�✟❹✠�❣⑤�✡❍❍✒✍➞☛�íä✸✉�➫■�ðã♥ç�ãì☞ô✌➾✦✔✌➈➣✌�❯✓➾♥✍❍➊✍♥�✡✲♥✎✏�ç✓ð� ✌✓ðâä✜⑨rã➓�ãí❸✂æã♥✌➈✲�✒✘�✑�✒✓✔✕✖�
✗✘� ✙✚� ✛✜➊⑨ã✜❣✲➋� ✢✣✤✥✦✧★� ✩✪✫✬✭✮� ✯✰✱✲✳✴✵✶✷� ✸●❡➭⑤✒ë✔� ✹r✓ð➈✖ä✺� ✙ã■❣➈íä� ✡ÿ■ä✌✒✍ä� ➈ë�✻✓r✼✽� ✾✓â✿✌� ☎✛ð�
❀❁❂❃❄❅� ❆❇❈❉❊❋� ●❍■❏❑� ▲▼◆❖P◗❘❙� ❚❯❱❲❳❨� ❩❬❭❪❫� ❴❵❛❜❝❞❡� ❢❣❤✐❥❦❧� ♠♥♦♣qrst✉✈� ✇①②③④� ⑤⑥⑦⑧⑨⑩❶❷❸❹� ❺❻❼❽❾❿�
➀➁➂➃➄➅➆➇➈� ➉➊➋➌➍➎➏� ➐➑�➒➓� ➔→➣↔↕�➙➛➜� ➝➞➟➠➡�➢➤➥➦➧➨➩➫� ➭➯➲➳�➵➸➺➻➼➽➾➚➪➶�➹➘➴� ➷➬➮➱✃❐❒❮� ❰Ï� ÐÑÒÓÔÕÖ×ØÙÚÛ�ÜÝ�
Þßàáâãäåæ� çèéêëì� íîïðñòó� ôõö÷øùú� ûüýþÿ✁✂✄☎� ✆✝✞✟� ✠✡☛� ☞✌✍✎� ✏✑✒✓✔✕✖✗� ✘✙✚✛✜✢✣✤✥✦✧� ★✩✪✫✬✭� ✮✯✰✱✲✳✴✵✶✷✸✹✺�

✻✼✽✾✿❀❁❂❃� ❄❅❆❇� ❈❉� ❊❋●❍■❏❑� ▲▼◆� ❖P◗❘❙❚❯� ❱❲❳❨❩❬❭❪❫❴� ❵❛❜❝❞❡❢� ❣❤✐�❥❦❧� ♠♥♦♣� qr� st✉✈✇①②③④� ⑤⑥⑦� ⑧⑨⑩❶❷❸❹❺❻❼�

❽❾❿➀➁➂➃�➄➅➆➇➈➉➊�➋➌➍➎➏➐➑➒➓�➔→➣↔↕�➙➛➜➝➞➟�➠➡➢�➤➥➦➧➨➩➫➭➯➲�➳➵➸➺➻�➼➽➾➚➪➶➹➘➴�➷➬➮➱✃❐❒❮�❰ÏÐ�ÑÒÓÔÕÖ×Ø�ÙÚÛÜÝ�

❀➊Þ� ➈➸� ①➣✙☎✓✜✦✒✓ãõ� ❡●➋ìô✌✔é✍� ➀ê✽●➼✓êð� ➝❇✏ß➡� û☎ø☎⑩✸æê➣♥� é♠é❸êæ� ➊❅❁➎✍ìê➾� êàé✸� üë� áãìâ●✓➼✍�
ãäåæçèéêëìíî� ïðñòóôõ� ö÷�øù�úûüýþ�ÿ✁✂✄☎✆� ✝✞� ✟✠✡☛☞✌✍✎� ✏✑✒✓✔✕✖✗✘✙✚� ✛✜✢✣� ✤✥� ✦✧★✩✪� ✫✬✭�✮✯✰✱✲✳✴� ✵✶✷✸✹✺✻✼✽�
✾✿❀� ❁❂�❃❄❅❆❇❈❉❊� ❋●❍■❏❑� ▲▼◆❖P◗❘❙❚❯❱❲❳❨❩�❬❭❪❫❴❵❛�❜❝❞❡❢❣❤� ✐❥❦❧♠♥♦♣qrst✉✈✇�①②③④⑤� ⑥⑦⑧⑨⑩❶❷� ❸❹❺❻❼� ❽❾❿➀➁➂➃�
➄➅➆� ➇➈� ➉➊➋➌➍➎➏➐� ➑➒➓�➔→➣↔↕➙� ➛➜➝➞➟➠➡➢➤➥➦➧� ➨➩➫➭➯➲➳➵�➸➺�➻➼➽➾� ➚➪➶➹�➘➴➷➬� ➮➱✃�❐❒❮❰ÏÐÑÒÓÔÕÖ�×ØÙÚÛÜÝÞß� àáâ�ãäåæç�
èéêëìí� îïðñò�óô� õö÷øùúûü�ýþÿ✁✂�✄☎✆✝✞� ✟✠✡☛☞�✌✍✎✏✑✒✓� ✔✕✖✗✘✙✚�
✛�✡☛☞✌� ✜✢✣✤✥✦✧★�✩✪✫✬�✭✮✯� ✰✱✲✳✴� ✵✶✷✸✹✺✻✼�
✽✾✿❀❁❂❃❄❅� ❆❇❈� ❉❊❋●❍■❏❑▲▼◆� ❖P◗❘❙� ❚❯❱❲❳❨❩❬❭❪❫❴❵❛� ❜❝�❞❡❢� ❣❤✐❥❦❧♠♥♦�♣qrst✉✈✇①� ②③�④⑤⑥� ⑦⑧⑨⑩❶❷❸❹❺❻❼❽❾�❿➀➁➂➃➄➅�
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ÜÝ✒Ô❅� Þ✚� ✤④ß➥à✼� þÝá✯âãä✓✜å✜r✼Ý❈� æçÏ� ÛÒ✚Ñè➷ÓÏ� éêëì✿íîïð➬ñ�
òóôõö÷ø� ùúûü� ýþ� ÿ✁✂✄☎✆�✝✞✟✠✡☛☞� ✌✍✎✏✑✒✓✔✕✖✗�✘✙�✚✛✜✢✣✤�✥✦✧★✩✪✫✬✭✮�
✯r➟♥✽ã❀� ❹Ýä♦✰➲➳✓✜�✱✲✳✴✵✶✷✸✹✺✻�✼✽✾✿❀❁❂❃❄❅❆�❇❈�❉❊❋●� ❍■� ❏�❑▲▼◆❖P◗�
❘❙❚� ❯❱❲❳❨❩❬❭❪❫❴� ❵❛❜❝❞❡❢❣� ❤✐❥❦❧� ♠♥♦♣� qrst� ✉✈� ✇①②③④⑤⑥⑦⑧⑨⑩� ❶❷❸❹� ❺�
❻❼❽❾� ❿➀➁➂➃➄➅➆➇➈➉� ➊➋➌➍➎➏� ➐➑➒� ➓➔→➣↔↕➙➛� ➜➝➞➟➠➡➢➤➥� ➦➧➨➩➫➭� ➯➲➳� ➵➸➺➻�
➼➽� ➾➚➪➶➹➘➴� ➷➬➮➱✃❐❒❮� ❰ÏÐÑÒÓÔ� ÕÖ×ØÙÚÛÜÝÞ� ßàá� âãäåæçè� éêëìí� îïðñòóô�

✂✄☎✆✝✞� ✟✠✡☛☞✌✍✎✏✑� ✹✺✻✼✽✾✿❀❁❂❃❄❅❆❇❈❉❊❋●❍■❏❑� ▲▼◆� ✓✔✕✖✗✘✙✚✛✜✢✣✤� ✁✂✄☎✆✝✞✟✠✡☛☞�

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

✭ ✮ ✯ ✰ ✱ ✲ � ✁ ✂ ✄ �

✳❻ê� ✴✵� ❅↔✯� ôä✸ð� ✶✷�✸✹✺✻✼✽✾� ✿❀❁❂❃❄❅�❆■✣❄♥❇❈➓� ➟ê➤➟✕ä✸✓♥❁✆●↔❅ä� ✒➸�
●❉◗� ❊●➟❋ô✌✗✇� ●■◗�✳☞✘●❍➜✜✕❻� ❇✐●➜➼� ✣➟✸� ✳■❏✕❻� ❑✌➟✜ù❁➓� ➺☞ä✜â❂✸❅✜❊�

▲▼◆❖P� ◗❘❙� ❚� ❯❱❲❳� ❨ ❩ �

❬❭❪❫❴�❵❛❜�❝❞❡�❢❣❤✐❥❦❧♠♥♦♣�qr� st✉✈✇①②� ③④⑤�⑥⑦⑧⑨⑩❶❷�❸❹❺❻❼�❽❾� ❿➀➁➂➃�
➄➅◗�✣✹ä� ➆✣✰➇èç➞� ❹☞ä✆✰❂✕➈é➉� ➊➋� ➌➍➎➏➐➑�➒➓➔� ■ô✓� ✈→❂� ✜➼✕✌⑨�➣✒✓✜�
↔↕➙➛➜➝➞�➟➠➡➢� ➤➥� ➦➧➨� ➩➫➭➯➲�➳➵➸➺� ➻➼➽� ➾➚�☎✆� ➪➶➹➘➴➷➬➮�➱✃❐� ❒❮❰ÏÐÑÒÓÔ�ÕÖ×�
Ø❹çé�❙❖➬◗✿� ❹❆✇�ç☞� ù✤✇❹✹r❁✔✸ó�ý➓↔➜Ü�❬✌ÙÚ■ÛÕ❈� ❭♥ré�❇➞↔Ü➐�ó✌✿➾■★❂� ❣❊�

❺Ýr➞✜�✽é✌☞➌�✜➼✕�➌■❁➤❁✌✹ç➞�Þß➯➟à❢➲●✓á�➞â➱➾✽✿➯✕�ã✍�❫↔❂★✼☞ä☞♦é�↔❝�
✜♥◗� ýõ✼ìå� é❯ã✻■æ❂� ■✸✎➟✸é✸❅✜�❻✌ç✫■✸✓♥� ä♥èì♥⑥⑨✸ä✕� ✧✒✒★ä� éêë� ìíîïð�
ñòóôõ� ö÷ø� ùúûüýþ�ÿ✁�✂✄☎� ✆✝✞✟✠� ✡☛☞✌✍✎✏� ✑✒✓✔✕✖✗✘✙✚� ✛✜✢� ✣✤✥� ✦✧�★✩✪✫�

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

❖P◗❘❙❚❯❱❲❳❨�❩❬❭❪� ✬✭✮✯✰✱✲✳�✴✵✶✷�✸✹✺� ✻✼✽✾✿❀� ❁❂❃❄❅❆❇❈�❉❊❋●❍■❏❑▲� ▼◆❖� P◗❘❙❚❯❱❲❳❨❩�❬❭❪❫❴�❵❛❜❝❞❡❢❣❤✐❥❦❧♠�♥♦�♣qr�st✉✈✇①②③④�⑤⑥⑦⑧⑨⑩❶❷❸�❹❺�❻❼❽� ❾❿➀➁➂➃➄➅�

➆✭➇➈⑤✂� Ó✰❹✂� ➉➊➋➌➍➎➏➐➑➒� ➎ ➓ ➔ → ➣ �✏á✝✷✷⑩✍↔↕✓❣❈�✁✂� ❸☎❀æ➙✳❦❧➛➜✺� ✁✂✄☎✆✝✞✟✠✡☛☞✌✍✎✏� ➝➞➟➠➡➢➤➥➦➧➨➩➫➭➯➲➳� ♦→➭❞➵✈� ✙⑩➸➅④➺✹� ➻➞➼♥➽➧⑨❍❈�➍➈➇❃⑨●➾✙➚�
✁✂✄☎�✁✂✄☎✆✝✞✟� ✁✂✄☎✆✝✞�✁✂✄☎✆ ✝ ✞✟ �✁✂✄☎� ✁�✁✂�✁✂�✄☎✆�✁✂✄☎✆�

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

✁✂�✄☎� ✆✝✞✟�✠✡☛☞✌�

Page 25 of 55Page 29 of 71

Vimala
Highlight



·-- 

......... _ 

v 
r ' f 

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

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

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

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

t✉✈✇①②③④⑤�⑥⑦⑧⑨⑩❶❷❸❹❺�❻❼�❽❾❿➀➁➂➃➄➅➆➇�➈➉➊�➋➌➍➎➏➐➑➒➓➔→➣↔�↕➙➛➜➝➞➟➠➡➢➤➥� ➦➧➨➩➫�➭➯➲➳➵➸➺➻➼�➽➾�➚➪➶➹➘➴➷➬➮➱✃�
❐❒❮�❰ÏÐÑÒÓÔÕÖ×� ØÙÚÛÜÝÞßàáâ� ãäåæç�èéêë� ìíî� ïðñ�òóôõö÷øùúûüýþÿ✁✂✄☎�✆✝✞�

✁�✟✝✞✄✠✡❐☛⑦�☞⑩Ó✌✍✎✏✓✟✑� ✒▲✓❫✂✔✕▲✥■�✓✖�✗✣❸q■❑✮✘✤✣�❫✑➊�✙✣✩✜■✂r❢✛✜✯�✙❹✚✛✛✩✩ó➵✱✲✜� ✢✣�✤�✥❢✦✫✧✔★✙❸�✖✩❑�
✪✫✬✭✮✯✰✱✲✳✴�✵✶✷�✸✹✺✻✼✽✾✿❀❁� ❂❃❄❅❆❇❈❉❊❋●❍� ■❏❑▲▼�◆❖P◗� ❘❙❚�❯❱❲❳�❨❩❬❭❪❫❴❵❛❜❝❞❡❢❣❤✐❥❦❧♠�

✁

♥✞✝✄♦❐♣q�☞r✓s✍t✉Ó⑩✈� ✇▲①✌ó■②▲✥✍�✿③�✗④▲✜■⑩⑤✺✤⑥�✤✑⑦�✗✣▲✺■✟✬✥✮✪✯�✧❹⑧✛✱⑨✗⑩⑩❹✚❶� ❷✣�❸�❹✥✦✔❺■❻■❸�✖❼ó�
❽❾❿➀➁➂➃➄➅➆➇�➈➉➊�➋➌➍➎➏➐➑➒➓� ➔→➣↔↕➙➛➜➝➞➟➠➡� ➢➤➥➦➧�➨➩➫➭� ➯➲➳�➵➸➺➻� ➼➽➾➚➪➶➹➘➴➷➬➮➱✃❐❒❮❰ÏÐÑÒÓ�

ÔÕÖ×ØÙÚÛÜÝÞß�àá� âãä�åæçèé�êëìíîïð�ñò� óôõö÷ø�ùúûüýþÿ✁✂✄☎✆✝� ✞✟✠✡☛☞�✌✍✎✏�✑✒✓✔✕✖� ✗✘✙✚✛✜✢�✣✤✥✦✧★�
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✦�✁✂�✄☎�✆✝✞✟�✠✡☛☞✌✍�
✧★✩✪✫✬✭✮✯✰✱✲�✳�✴✵✶�✷✸✹✺�
✁✂✄☎✆�✁�✝✞✟✠✡�☛☞✌✍✎�
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→➣↔↕➙➛➜➝�➞➟➠➡➢➤➥➦➧�➨➩� ➫➭➯➲�➔�➳➵➸➺➻�➼➽➾➚�➪➶➹➘�

➴➷➬� ➮➱✃❐❒❮� ❰ÏÐÑÒ�ÓÔÕÖ×� ØÙÚÛÜÝÞßàáâ� ãäåæçèéêëìí�îïðñò�
óôõö÷øùúûüý� þÿ✁✂� ✄☎✆✝✞✟� ✠✡☛☞✌✍✎✏✑✒✓✔� ✕✖✗✘✙✚✛✜� ✢✣✤✥✦✧★✩✪�
✫✬✭✮✯✰✱✲✳✴✵�

④⑤� ⑥⑦⑧⑨⑩❶❷❸❹❺❻❼❽�
❜�✔❝➢❞❡�❢❒④� ✤✎✟✑✒➝☞✒❣❤➩�➐◗✐❥✐❦❧♠�♥♦♣q�rs�t✉✈✇①�②③�

④⑤�⑥⑦❁⑧✔⑤⑨�⑩�❶✡☛✒✑�❧❷➯❸s❹�❺❻�❼❽❼❻❾�❿➀➁➂➃♠➄➀➅�➆➇➄❻➈�
➉➊�➋�✵➌➊➍�⑤✭�➂➎✹✭☛➏ø➐❴� ✝●� ➑➒➓➔→�➔➣�↔r↕➙�➛➜➝➞r➟♥�③➄➠②➔➡③�
➢➤➥➦⑧➧➊�➨✵� ☛☞☛❩➩❛�✤❑❜⑤➫❙➞➭� ➯s� ➲➳➵�➸➺➻➼➽�➾➚�➪➶➹➘➴➷� ➬➮�
➱✃⑥➉❐❒� ❐� ☎❐✵❮☛� ❰❮❙✂❖✏⑨➉� ➛Ï�Ð➐✐ÐÑ➐� ③➞❙Ò� Ó❙Ô➐� Õ➯➲q➔➂Ö�
❝××⑦➊Ø� Ù⑤� Ú➫✞✣✌✭✝✣✷✌Û� ✒❅✼� ➔➲q❼➠� ❺ÜÝÞ� ➔➣� ♠➔ßß➐➠♠❧àá�
âãäåæçè�éêëì� íîïð� ñòó�ôõ�ö÷ø� ùúûüýþÿ✁✂✄� ☎✆� ✝✞✟✠✡� ☛☞✌�
✍✎✏✑✒✓� ✔✕� ✖✗� ✘✙✚✛✜� ✢✣� ✤✥✦�✧★✩� ✪✫✬✭✮✯✰�
✚✱⑧�✱❇✲☛✵�✆❂❒Þì✑✝⑨✳� ❖❯✴➡✵➳�➓❯✐➲➔✶➔✤➞✷➯♠�✸➀➮➩Ñ③✹�

✺✻✼� ✽✾✿❀❁❂❃� ❄❅❆� ❇❈❉� ❊❋●❍■� ❏❑▲▼◆� ❖P◗❘❙❚❯❱❲❳� ❨❩❬❭�
❪❫❴❵❛❜❝❞❡❢❣❤✐❥� ❦❧�♠♥♦♣qr� st✉✈✇①②③� ④⑤⑥⑦⑧⑨⑩❶❷� ❸❹❺❻❼❽❾❿➀➁➂�
➃⑦✖⑦➄➅➌⑤✖� ❢●✸� ❯☎✤✂� ✏☞� ➆➐➇❙➈ø❳� ➞✐� ❙Þ➛✤✒➆➩P� ❖➫➉➊� ➋➌✹➍➎�
➏❝✡➐➑❁➊� ➒➓➔❘✏✹✒➆✏✪✾❍� ➆➻◗➳� ❖③� ➻▼➯❥➞➐➫→Ð➲➩❹� ➓➔Õ➩Ü�
➊➣↔➢➦↕�❐✷⑥�➙✂✑✳✡�➛❩✏❁☛➜➝� ⑨➞➐s�s➐➐❹�➺➔�➟❙❿ø�❸�Ó➔✶� Ó➩Ô➩Ó�
✐❀�➉✃➠➡Ù�♥✂✔✌✦✆❽� ➢✂➯�❣❯➤➎▲➥➐Þ➦� ③➔↕❖➫�➧➨❼➩Þ✹� ➫➄á�➭➄➯Þ➲�
Ø➳❐➧� ➵✏➉✸� ❶✞❅❑➸➟■➊❍➺� ❸s➻� ✐➼➳➐❑Þ➽� ➲↔� ❋✐Ó➞à➾➐� ❁❸❤➡➚Þ�
➪➶➹➘➴➷➬� ➮➱✃❐� ❒❮❰� ÏÐÑÒÓ� ÔÕÖ×ØÙÚÛÜÝÞß�à�áâ� ãäå� æçèéê�
➢⑦ë➣➐✵⑦❰� ý✵� ✝✑✟� ♥✪✫✦❋➐� ❧s♥❼ì❼Ü③� íîï�

❪❃⑧�×❝❜ð➒✸✏➉✆�✪➱ñ�✹⑨☞❁➐☞➲➘⑨✾✘❘�ò➛➛❿✑�✣■☞❁➐✵✑✞✡❍� ❆❘�
❝�↔ó×Ù➐ô➒➤� ✤✂❫◗➆✏✂✾� ✑➛� ➛ò➆❸➯õ� ❘� ☛➯✵❯�♥➔❍ö♥➐�❋➀➯❥�✶❙✑÷�
➉✃×✡ø❐➊⑦❰� ù✂q☛✡�✔✂✟✟☛❍ú� ❪û➩�❋➔ü❖P➐�✧✘❙✳� ➯❘�❧✳➛➫➐❸❿➐P� òý�
þÿ✁✂✄☎�✆✝�✞✟✠✡☛☞✌✍✎�✏✑✒✓✔✕� ✖✗✘✙✚✛� ✜✢✣✤✥✦✧★� ✩✪✫✬✭✮✯✰�

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

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

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

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

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

☞✌✍✎✏✑✒✓✔� ✕✖✗✘✙✚✖✛✜�✢✣�✤✒✥✦✧★✩✓�✪✫✠✖✛✫✩�✘✬✭�✮✬✟✯✛✖✖✰✛✱✲� ✪✳✴✩✖✵✶✳�✪✫✷✒✒✸�✒✹�✺✬✱✠✬✩✩✻✬✼✽�
✾✳✿✖✩❀❁✳� ❂✬❃❄✠❅❆❅❇�✆✹�❈❉❊✠✂❋✸�●✛❍�■❏✂✷✬✠✫❑✸�▲▼◆❖P◗❘❙� ❚❯❱❲❳❨❩� ❬❭❪❫�❴✳✭❵❛� ❜✬✭✠✳❝�
✁�❞✏✑❡✫✯✳★✖� ❢❣❤❉✐✐❡✓❥� ✕✖❦✘✓★✚✖✬★�❡✹�❧✸✩✫★✓❡✬♠✑� ✳✬✭�✤❡✥✥♥✬✯✫✘★✯❡✬�✮✬♦✠✬✩✩✓✯✛✱♣�
q✾ �r �s✬t❅✉❄✈❄❉�✣✇✓�✮✬①✠✬✖✖✓✯✛♦�✘✬②�■❏✫✷✛❡③④✟⑤�⑥⑦⑧⑨⑩❶❷❸❹❺❻� ❼❽❾❿➀➁➂➃� ➄➅➆➇�

➈➉➊➋➌➍➎➏➐� ➑➒➓➔→➣↔↕➙�➊✣�❧③✖✫★➛➜✸�✘✛✭�➝✖✫★✓❡✬✠➞� ❧✬✼➟✬➠✖✓✠✬✱➡�
q✾ �r �❂✬➍★✠❀♥★✖�❤➢➤�❧✬✟✯✬➥✖➦✯✛✟�✘✬✭� ➧➨➩➫➭➯➲➳➵➸�➺➻➼➽➾➚➪➶➹➘➴� ➷➬➮➱✃❐❒❮❰� ❂✬②✠✘Ï�

ÐÑÒÓÔÕÖ×ØÙ� Ú❉✦●Û✥✖❲❀�❡✣�❧Ü➥✫Ý✓➊✬✯➽Õ� ✘✛✭�✤❡✥✥♥✛✠✫✘✵✯✒✬�❧✬♦✯✬✖✖✓✯✬✟Þ�
ß✾ �r �s✛➍★✯✵♥❀❉� ❤à➤�á✛♦â❲➥➥✓✯❲✟�✳✛②�ãäåæçèéêëì� íîïðñòóôõö÷ø� ùúûüýþÿ✁✂� ✄☎✆✝�

✞✟✒➦➦✩➍✠✒✛②➮✛♦�✳✧★❁✒✓✡�✁�☛☞✌✍✎✏�
✑✒✖➽✖✯✿✖✭�✓✔�✕✖✗✘✙� ✚✛✜✢� ✣✤✥✦✧★✩� ✪✫�❈✳ì�✓✬✭✮✯� ❞✫➽✖✦★✩✭�✭✭� ✰✳ì�✭✬✓✛✱�

✲✳♥✴③✯✐❁✵✶�✷ì� ✸✩➍✖✳➦✫✹� ✺✓✖✛✭✻� ✼✖✴➍✠❀✖✡�✽✾✿✖✳✓➽❁★➦✖✬②❀✬➥❀❁�

✲✳✴✵✶✷✸✹✺� ✻✡✼✽✾✿� ❀❁❁❂❁❃❄☞❅❆� ❇❈❉❊✦❋� ●❍■✂❏� ☛❁� ✝☞❑� ✝▲� ❊▼◆� ❋✝❉❖� ❋❄✥P❄❃◗❘� ❙❚❯❁❱❙✌✦❲❙� ◗❳� ✁❨❩❑❬❭◆❨❃�
❪✡❫❴❵❛❜❝❞� ❡❢❣❤✐❥� ❦❧♠♥♦♣� qrst✉� ✈✇①②� ③❊❆④❊☛⑤✥� ⑥⑦⑧❍⑨� ☛⑩� ❶� ⑩❷❸❁❑❊� ⑤▲� ❍■❹� ❺❻❄✌� ❁❷❼r⑤✡✌❙� ❊❽✦� P✡✼❾✦✿� ❿✝�
✿➀➁➂➃❴➄➅➀� ❞❻➆� ➇✡✦❙◆☞➈❑� ◗▲� ➉➊➋➌➍� ➎➏➐➊� ➑➒➓� ➔→❆➣� ↔↕➙� ➓➛➜➝➌➛➞� ➟➒✉❆➛� ❺➠❆� ❅➛❂➡❅➑→� ❅➢➤➓❂➡➢➒➥� ❂❊� ➠➑➉� ↔➢� ⑤②t✡➦↔➙� ➢➧�
✌➨➀� ✽➀➩➫➭➯� ➲➫➳➵➈➸➺�➻✡� ❁❄❳✦❃❱➼� ✙➧� ❊➽❆� ➾❆❁❆❶✡❅❽� ➚➢✿➪➥� ↔➶✝� ❲➙↔❽➢➓❉� ◗➹� ❹r✦t➘� ➴✇❋r� ➷✦❊❆❅➡➬☞� ❽➦❾◆� ➮✿⑤➱❙◆➘� ✁✂✄�
✃❐❒❮❰Ï� ÐÑÒÓÔÕÖ×Ø� ❲✦❩❽✝➘� ❄✥✉� ☎✆✝✞� Ù⑤✡Ú▼➢✣➢Û☛❅❶Ü� Ý➊tÞ❺❂ß☞� ❲❆❊❽⑤➘à� á❻◆❉❆� ❲➙↔❽⑤➘➉� ➔✡◆� ❙â❼✦✡☛ß✡� ❊◗� ↔❽t�
ãä✼❵❞❂❴➃� å➯❤ÕÖæ❁� ❯◆➈ç❚❁✦� ❂↔� ➓⑤è❉� ➒➢❊� ❂☞✽✝é❾❆� ❄✥❱� ✥❆↔ê➢✿➪➥� ❉◗� ☛✌� ✤❉� ët✦� ë➢ì� íîï� ➙✡✿✝✿ð� ñ◆✌ê◗✡ò� ⑤ó✦✿Ü⑤➦✉ð�
ôÓõö÷� øùú� û×Ô➵� çéç✿❋♣� ✁�çÜ➉➢� ✉➋ü➌ýüþ� ↔➠t� ➉②❆t➓� ÿ❷➐➊� ✁➜✂➽� →⑤➚� ➊✡➢✄t❅❊➙➓� ✁➽➙✡❆� ✂❽❆� ❆☎✆➉✝➒✞� ✟❆❊➽ß✉� ✇➉❂➒Û�
➅➀ù❵➂✡❵� ▲✠➄✡❣☛� á▼✦� ☞✌✍✎✏✑✒✓� ✔✕✖✗✘✙� ✚✛✜✢✣✤� ✥❉� ➉✦➛➑✆✧➽✂� ★➾✩➑➛✉✪� ❆✫④✆t➒↔� ❶➤➓� ✬✭✮✯✰� ✱✲✳✴✵� ✶✷✸✹✺✻✼✽� ✾➾� ❶✿�
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❤✚✭❍� ✐❭❥� ❇❈� ❉❊❋� ❦❧♠� ❭✷✢♥� ♦❀♣qr� s� t� ✉❉❬✿✾✢� ✬✭✈✬✇�
①❉✮②❏③✖④� ✬⑤✬❇⑥✮� ⑦✖⑧✢✖♥⑨� ⑩❉� ❶❀❇❘✢✚❷� ②✚❉①✢✬▲❸� ♥✭r⑦❹✢✚❋�
t✖❨� ❹❺✷❭❀❻✷✢� ✷✢✖✷✽❼✬� ❽❀⑧❀� ❾❿✛✗✼� ✿✷� t� ➀➁� ➂➃� ✱❉➄➅✢�
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✽� ✾✿❀✢❁❂�
✁�✂✄�☎�✆✝✞✟✠✟✡☛☞�✌✍✎�

✏✑✒✓✔✕✖✗✘✙✚�✛✜✢�✣✤✥✦✧★✩✪✫✬�
❃�✭✮�✯✰�✱✲✳✴✵� ✶✷✸✹✺✻�

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

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

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

✁✂✄☎✆✝✞✟✠✡� ☛☞✌✍✎✏✑✒✓✔� ✕✖�✗✘✙✚✛✜✢✣�✤✥✦✧★✩✪� ✫✬✭�✮✯✰✱✲✳✴✵✶✷✸� ✹✺✻✼✽✾✿❀� ❁❂❃❄❅❆�✁✂�❇❈❉❊❋●❍■❏❑▲�
▼◆❖P◗❘❙❚� ❯❱❲❳❨❩❬❭❪�✁✂�❫❴❵❛❜❝❞�❡❢❣� ❤✐❥❦❧♠♥♦♣�qrst✉✈✇①②� ③④⑤⑥⑦⑧⑨⑩� ❶❷❸❹❺�❻❼❽❾� ❿➀➁➂➃�

➄➅➆➇➈➉➊➋➌�➍➎➏➐➑➒➓➔� →➣↔↕➙➛➜➝➞➟�✄☎�➠➡➢➤➥➦➧➨➩➫➭� ➯➲➳�➵➸➺➻➼➽➾➚➪➶➹➘➴� ➷➬➮➱✃❐❒❮❰ÏÐ� Ñ�Ò�Ó�ÔÕÖ×ØÙÚÛÜ�ÝÞ�
ßàáâãäåæçèé�êëì�íîïðñòóôõö� ÷øùúûüýþÿ✁✂✄☎� ✆✝✞✟✠�✡☛☞✌✍� ✎✏✑✒✓�

✔✕✖✗✘✙✚✛✜✢✣� ✤✥✦✧★✩✪✫✬✭�✮✯�✰✱✲✳✴✵✶✷✸✹�✺✻✼�✽✾✿❀❁❂❃❄❅❆❇�❈❉❊❋●❍■❏❑▲▼�◆�❖�P�◗❘❙❚❯❱❲❳�❨❩�❬❭❪❫❴❵❛❜❝❞❡�❢❣❤�
✐❥❦❧♠♥♦♣qr� st✉✈✇①②③④⑤⑥⑦⑧� ⑨⑩❶❷❸�❹❺❻❼❽�❾❿➀➁�

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

✁✂✄☎✆✝✞✟✠�
✡☛☞�✌✍� ✎✏✑� ✒✓✔✕✖✗✘✙✚�✛✜✢✣✤�✥✦�✧★✩✪✫✬�✭✮✯✰✱✲✳✴✵�✶✷✸✹✺✻� ✼✽✾✿❀❁❂� ❃❄�❅❆❇❈� ❉❊❋�●❍■❏❑▲�▼◆� ❖P◗❘❙❚❯❱�❲❳❨� ❩❬❭❪�
❫❴❵❛❜❝❞❡❢❣� ❤✐❥❦❧♠♥♦♣� qr� st✉�✈✇①②③�④⑤⑥⑦⑧⑨⑩❶❷❸❹❺❻❼�❽❾❿➀➁➂➃➄➅� ➆➇➈�➉➊➋➌➍➎➏➐➑➒➓�➔→➣↔↕� ➙➛➜➝�➞➟➠� ➡➢➤➥➦�➧➨➩�
➫➭➯➲�➳➵➸➺➻➼➽➾➚� ➪➶➹➘➴➷➬➮➱� ✃❐� ❒❮❰ÏÐÑ� ÒÓÔÕÖ×ØÙÚ� ÛÜÝÞß� àáâ� ãäå� æçè� éê� ëìíîï�ðñòó� ✁✂� ôõö÷øùú� ûüý� þÿ✁✂✄�
☎✆✝✞� ✄☎✆� ✟✠✡☛☞✌✍✎✏� ✑✒� ✓✔✕✖✗✘✙✚✛✜✢�✣✤✥✦✧�★✩✪✫✬� ✭✮✯✰✱�✲✳✴� ✵✶✷✸� ✹✺✻✼✽� ✾✿❀❁❂�❃❄❅❆❇❈❉❊❋●� ❍■❏❑▲▼◆❖P�
◗❘❙❚❯❱❲❳❨❩❬❭❪� ✁✂�❫❴❵❛❜�❝❞❡❢� ✁✂� ❣❤✐❥❦❧♠�♥♦� ♣qrst✉✈✇①②③④⑤�⑥⑦⑧⑨⑩❶� ❷❸❹❺� ❻❼❽� ❾❿➀➁➂➃� ➄➅➆➇➈� ✁✂�✁� ➉➊➋➌� ➍➎➏➐➑➒➓➔→➣↔�
↕➙� ➛➜➝➞➟➠�➡➢➤� ➥➦➧➨➩➫➭➯�➲➳➵➸➺�➻➼➽➾�➚➪➶➹➘�➴➷➬➮➱� ✃❐� ❒� ❮❰�ÏÐÑÒÓÔ�ÕÖ� ×ØÙÚÛ� ÜÝÞßàá� âã� äåæçèéêë� ìíîïð�ñòóôõö÷øù�
úûüýþÿ�✁✂✄☎✆✝✞✟� ✠✡☛� ☞✌✍✎✏� ✑✒✓✔✕✖�✗✘✙✚✛✜� ✢✣✤✥✦✧★✩✪�✫✬✭�✮✯✰✱✲✳✴�✵✶✷� ✸✹✺✻✼�✽✾✿❀� ❁❂� ❃❄❅❆❇❈❉❊❋●❍■� ❏❑▲�
▼◆� ❖P� ◗❘❙❚�❯❱❲❳❨� ❩❬� ❭❪❫�❴❵❛❜�❝❞❡❢❣❤✐❥�❦❧♠♥♦�♣qrst�✉✈✇� ①�②③④�⑤⑥⑦⑧⑨⑩�❶❷�❸❹❺❻❼❽❾❿�➀➁� ➂➃➄➅➆➇➈➉�➊➋➌�➍➎➏➐➑➒➓➔→�
➣↔↕➙➛� ➜➝➞➟➠� ➡➢➤� ➥➦➧➨➩➫➭➯➲� ➳➵� ➸➺➻➼� ➽➾➚� ➪➶� ➹➘➴➷➬� ➮➱✃❐� ❒❮� ❰ÏÐÑÒÓÔÕÖ� ×Ø� ÙÚÛ� ÜÝÞßàá� âã� äåæçè�
éêëìíîïðñòóôõö÷øùúûüýþÿ� ✁✂� ✁✂✄☎✆✝✞✟� ✠✡� ☛☞✌� ✍✎✏✑✒✓✔✕� ✖✗✘✙✚✛� ✜✢✣✤� ✥✦✧★✩✪✫✬✭✮� ✯✰✱� ✲✳✴� ✵✶✷✸✹� ✺✻✼✽� ✾�
✿❀❁❂❃❄❅❆❇� ❈❉❊❋●❍� ■�❏❑▲▼◆❖P◗�❘❙❚❯❱�✂�❲❳❨❩�❬❭� ❪❫❴❵❛❜�❝❞❡�❢❣❤✐❥� ❦❧♠♥♦♣qrst✉�✈✇� ①②③�④⑤⑥⑦�⑧⑨⑩❶❷❸� ❹❺❻❼❽❾❿➀�
ÒÓ� ➁➂➃➄➅� ➆➇➈➉� ➊➋➌➍➎➏➐➑➒� ➓➔� →➣↔↕➙➛➜➝� ➞➟➠�➡➢➤➥➦� ➧➨� ➩➫➭� ➯➲➳➵➸➺� ➻➼➽➾�➚➪➶➹➘� ➴➷� ➬➮➱✃❐❒� ❮❰Ï� ÐÑÒÓÔ� ÕÖ�×ØÙÚÛ�ÜÝÞß�
àáâãäå� æçè�éêëìíî�ïð�ñòóô�õö÷�øùúûü�ýþÿ✁�✂✄☎✆✝✞✟�✠✡☛�☞✌✍✎✏� ✑✒✓✔✕� ✖✗� ✘�✙✚✛✜✢✣�✤✥✦✧★✩✪✫✬✭� ✮✯✰✱✲✳✴�✵✶✷✸✹�
✺✻✼✽✾✿❀❁� ❂❃❄�❅❆❇❈❉�❊❋●❍� ■❏� ❑▲▼◆❖P◗❘❙❚❯�❱❲❳❨❩❬❭❪❫❴❵❛� ❜❝� ❞❡❢�❣❤✐�❥❦� ❧♠♥�♦♣qr�st✉✈�✇①②� ③④� ⑤⑥⑦⑧⑨⑩❶❷❸�❹❺❻❼�
❽❾❿➀➁�➂➃➄➅➆� ➇➈➉➊➋➌➍➎➏� ➐➑� ➒➓➔→➣↔↕➙� ➛➜➝� ➞➟➠➡➢➤➥➦� ➧➨➩➫➭� ➯➲� ➳➵➸➺➻➼➽➾➚�➪➶➹➘➴➷➬➮�➱✃❐❒❮�❰ÏÐÑ� ÒÓ� ÔÕÖ×Ø� ÙÚ�
ÛÜÝÞßàáâ� ãä� åæçèéê�ëìíîïðñòóôõ� ö÷ø�ùúûüýþ� ÿ✁✂� ✄☎✆✝� ✞✟�✠✡☛☞✌✍✎✏✑✒✓�✔✕�✖✗✘✙✚✛✜✢✣✤✥�✦✧★✩✪�

✁✂✄☎✆✝✞✟✠✡☛☞�

✶✷✸�✹✺✻✼�✽✾�✿❀� ❁❂❃❄❅❆❇❈❉❊❋�●❍■❏❑▲▼◆❖P◗❘❙�❚❯❱❲❳❨�❩❬❭❪❫�❴❵❛❜�❝❞❡❢❣❤✐�❥❦❧♠�♥♦� ♣qrst✉✈✇� ①②③④⑤⑥⑦⑧⑨�⑩❶❷❸❹�
❺❻❻❼❽❾❿➀➁✸� ➂➃❻➄➅➆� ➇✝❛➈� ➉✎❷✎❞➊➋❤➌➍� ➎➏❤� ➐✔➑☞➒➓➔→☞� ➔❑� ➣✠� ↔↕❍➙� ➐➛�➜↔➝� P➏☞� ➞❍➟➠❤❍�➡➢✝✡� P➢✎� ➤➋❤☞➌� ➥➦➧➨� ➩❑�
✙✸➁➫➭➯➲❽✸➳➵� ➂➫➸➅❛➺➆✝➻� ➼❋� ♣➽✡�➾➐➚➪� ➶➹☞↔✐� ➓➊� ↔♣➓� ➌◗➘❤➴➓➷➬� ✠❏� ➣➢➮� ➱✡✃➟❐❤� ➒➊♠❒✠❮� ❰Ï➔❃� ❋▼� ❍❤➌➦Ð❤� ➣Ñ❤� ✣❤Ò➴❞☞�
ÓÔÕÖ×� ØÙÚÛÜÝÞßàáâãä�åæ�çèé�êëìíîïðñ�òóô�õö÷� øùúûüýþÿ✁� ✂✄☎✆✝✞✟✠�✡☛☞✌✍✎✏� ✑✒✓✔✕✖�✗✘�✙✚✛✜✢� ✣✤✥✦�✧★✩�
✪❿❂✸✫�✬❿✭❼❀✮�➳✽✯✰➻t➉✎✱✲✳�✏✂➟❷✴✡✵✶�ò✷✸✹➴�✟➟✺✻�✼✎➴★✺❐◗❛➼▼✡✗�❚▲✽☞➌�✾ù❨▲�✿✎❛✎✉❃➼②❊✪�ö➉✓❀❃❇➠✝�❁❂➩✟✝�✉▼❙P❃❆�
❄❅❆❇❈❉� ❊❋●❍■❏�❑▲➜û➺✎♦ûû�➉✝❋❤Ð➓➔➐❙✗�▼✎◆❖�▼❍�P❍❤➌✝❑P◗✡❤➤� ♣❃✟❑❘✃❙�❚✐� ❖❙� ↔❯❛▼❱▼❛➟❲✎�❂✓❷➔❴↔P➔✠✡� ➤❳❨❩❤❨❬�
❭❪❻➄❫❴✸�✹➅❾➅à➄➼✽❀� ●⑥�❵✳➉➻➼✏☞� ➷➟❛❤�❜� ❨▲❤➮✐� ◆❝❞P❙�▲➊P➢➊❡➤� ➩❨� ↔❢❨➊� ➐❣❤�➊✸�❤❤� ❷➟❃✐❢� ❍☞✟❤❖❍♣❥� ❦➛❧♠❨� ♥➛�❨☞♦♣q�
×r➲st➯✉� ➁✈✼✇➵� ✭①✸� ②③✝✝✏� ④⑤⑥P� P⑦➶➬❑� P❥❤�❃❢❤� ▼⑧�❑❞❤❤⑨➩⑩✵� P✠❶➩➴❷�➊❙�❸↔➌➡✐ü➤� ❹▼� ✏✢➒❺❤↔✟✎� ❋➏➮� ❑P❤➮✐� ➊❻�❩❼☞�
s✸❽❾❿✸� ❼➀� ❫� ✼➅❻➄✘➁♣❋✝➉� ✓✙✽✤☎� ✶❥❤� ➂➮❜➓❍➩➴❩❤➌� ➃➄➮↔� ➴↔❙� ➅❤� ❜� ➆✣❙✵❤➂� ➇➊❙❤❙� ✐➴➒➔➞☞❙P✱❀➈♠☞�➉★✡❤➊� ➋➴❥➐➊⑦� ➌➊♠❤❙�
①✽❻➍t❾Ø➎� Ø❂×� ✂➅❻➼×❄❂❋➺✓✞� û➏✣✉✝✮� ➐❤❋✎➒❛➑★➒� ▼➓�❨✐➘➔➼❙✵� ✟P✝✢➌� ✔→✩P� ➔✟� ➣↔➟❋✎� ✎✤❱❳� ❰✟↕❊✵� ❬➙↔❴❤� ➛❃✉❤➋❑➜⑩✃�
➝➫➀➞✸➟➠�➡➫✬➅❍✸✂➢�➉➤❛✝➥➦➺✄ð�❛➧➮�→➨➩↔➂➔❤➫�➤P☞❤➆�➥↔❨P� ➩❨�❜�➴➏↔➭❤➨✃➯➨✃�➓➲❜➳�✡▼➓�▼❙❞❳�➵➂�➓❥❤�➤➸❨➺➮➻�◆➼➓�♠❢❨➊�
➄➫� ➽➾➚➪➶➹❾➘➴� ❆✽➷➬❫✼✢� ➄➫�➮➱✼✃❐❒ð� ❮❀✢✝❰� ❪✲③➏Ï� ✓❁♣➼➉✝❂➦�✁✂✄☎�✕❊Ð✤✘✃✢Ñ� ➻➏✝✝✏�④Ò➆❀� ✤✂✝� ✣✽✙★� ❁➫③✖②✻�
ÓÔÖ�❾➫� Õ①Ö�ØÖ❽✸➀➁✢�✽×�➽➼ØÙÚÛ①❋✝✼�ÜÝ�❜�❑P❤➮✐�➅Þ➧P ➍�ò❥→❑ß� àáâ� ✁�ã➴➦❑�▼❻�P❥➔✟�▲✐▲❤❍�➔✟�P★�✏➮s❤⑦➐➋�❜�➤❳❨❩❤ä�

✁� ✂✄☎✆✝✞✟✠✡� ✁✂✄☎�

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

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

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

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

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

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

❣❤✐�❥❦❧♠♥♦♣q�r✔�✙st✉s✈✇①②③❫�④s⑤�⑥✠✣⑦③⑧❊✎t⑨⑩�❶✢❷❸❹❺s❻✎❼✠❽�❾▲❿✬➀➁❘✑�⑥✬★✭❘✪➁P✩➂� ➃✜P✢◆➄�
➅➆➇➈➉➊➋➌➍➎�➏➐➑➒➓➔→➣↔�↕➙�➛➜➝➞➟➠➡➢�➤➥➦➧➨➩➫�➭➯➲�➳➵➸➺➻➼➽➾➚➪➶➹�

➘▲➴✠✠✟➷✬�➬✆➮✮✮❊�✮➱�✙✜✰✢✜✲✠✏✃✰❐�
❒❮❰ÏÐÑÒÓ� ÔÕÖ×ØÙÚÛÜ�ÝÞ�ß✲⑤✢✫④à�á❼�❶✈âãäå④æ� çèéêëìíîï�ðñòóôõö÷�øùúûüýþÿ✁✂� ✄✪✥✢✬☎�

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

✁✂✄☎✆✝✞� ✁✂✄�

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

❋●❍■❏❑▲�▼◆❖P◗❘❙�
❚❯❱❲❳❨❩�❬❭❪❫❴❵❛❜❝� ❞❡�☎✆✝✞�❢❣❤✐�
❥❦❧♠♥♦♣q� rs�t✉✈✇①②③④⑤�⑥⑦⑧⑨�
⑩❶❷❸❹❺❻❼❽� ❾❿�➀➁➂➃➄➅➆➇�➈➉➊➋�
➌➍➎➏➐➑➒➓➔→➣↔� ↕➙�➛➜➝➞➟�➠➡➢➤�

✁✂✄☎✆✝✞✟�

✁✂✄☎✆✝✞� ✟✠� ✡☛☞✌✍� ✍✄✆� ✎✏✑✒✠✓� ✍� ✔✍✕✖� ✗✘� ✂✙✍✄✆✠✚✞✛� ✜✠☞� ✢✣✤✥✦✆☞✧✚� ✂★✤✩✪� ✫✬✚�
✑✂✄✭✮✩✯� ✍✧✝✭✰✱✲✱✄✜✦✳★✏✞✆☞� ✒✠✞✩✴✵✰✆✞� ✶✝� ✫✬✚✭✝� ✷✮✯✯✸✹✏✺✏✻✚� ✫✗� ✕✼✽✞✾� ✡✿� ✪✎✭✞�
❀❁❂✆✄❃�❄❅�✍✝✚� ✪❆✭✠✧�❇❈� ✟☞✆✠✪✒✘❉� ✂�✛❈✦✩❊✌❈✠�❋✄� ✪✬✌●� ✭✞✯✩✆�✙❍✫✬� ■�❏❑▲▼◆❖P◗❘❙❚❯❱❲❳❨�
✭✠✞✩✝✂❩✕✚�✂✱✪✮☎✍✪✭✗✠� ●❬❭✪✚✺❪� ❫❴❵✌✹✭☛❛�✫✬✚�✄✭❜✬❇� ✭❝❞✝❡✍✪❍✮❝�✪✮� ✪✬❢�✶❩❣✆✄✞� ✜✠✹�
❤✎✚� ✐✆✧❥❦✂✄� ✶❧✤✥� ✱✽� ✗✵� ✪✬✆� ✕✱♠✌❵♥✪❍✮✠� ✗✘�✫♦✚� ✰♣✽� ✭✞� ❇♦✚� qr✌✺✏s� t✰✉✞� ✤✵� ✫✬✆�
✍✉✪✗☎▲✫✟✗✵� ✞✈✛✪✆✇✾� ①②✍③� ④✮☎� ✫✎▲✪⑤� ✫♦✆� ✕❦✏❍✺� ⑥✄� ✪♦✚� ✕✄✗✽� ⑦✮✞✞� ✤✐� ☞✍✺✍❛✚�
✰⑧⑨✯✆✹� ★❉� ✫✎✚�✕✦✭☎✏⑩✒❶�✰✎■✵✓✆✯� ✎✍✛� ✫✗� ★✚� ✩②☞✍✪✆☞� ❷✱✪✗❸✍✪✭✕✍❹✈� ✪✗� ✪♦✆� ✭✠✯❥✝✍✠✕✚�
✂❺✆☛✫✞� ✪✗� ☎✍✢❢� ✫✬✆�✶✄❡✚✝✛� ✧✆✪� ❤✬✚� ✭✠✞✩✄♥✵✕✚�❻✏❍✺✞� ❼❥❍✕✢⑦❽� ✍☛❨� ✆✏✐✷✭❾❿� ➀✤✄�✪♦✆�
✦✤✞✞� ✜✯✞✆✞✞❡❢✠❊➁� ✪➂✆� ✽✌❶➃✝✆✯� ✪➄✖✚☛� ➅✗☎� ➆➇➈� ➉➊➋➌➍➎➏➐➑➒� ➓➔� ✫✎❳� ✶✄→✚✄✞�
➣↔↕➙➛➜➝➞➟➠� ➡➢➤� ➥➦➧➨➩➫➭➯➲� ➳➵� ➸➺➻➼� ➽➾➚� ➪➶➹➘➴➷➬� ➮➱✃� ❐❒❮❰ÏÐÑ� ÒÓÔÕÖ×ØÙÚ� ÛÜ�
✉✽✦✗✍✹✭✠❺� ❤✎✚� ✕ÝÞ� ß✚❦☞� ✽✟❶✫✱✄✚✞❪� à✎✚� ✯á✞✪✚✺� ✭✯� ✹❢✞❍â✆✹� ✪Ô� ã❢❙q� ä✎❾� ✽✌❶✫✱✝✆�
✰✂å✪⑨✄✒☛❺� æ❴✪✗✰✗❦� ç✭✫✎� ✎✭❺✎� ■✕Õ✩è✰á�✏❩☞� ⑥✄☎❥✦✏✪✚❨� ✪Ô� ✚➥✪✭☎✜✪✚�✪✬✆�⑧☎é✱✠✪�✮✘�
✰✐Ô✽� ✦✮✞✞� ✍✕✕✩ê❤✆❦❉� ✫✬ë✩❛✎� ìíî� ïðñòóôõö÷� øùúûüýþÿ� ✌❑✏❜✚✞✾� ✁✒✁✂✂❉✄� ✫♦✆�
✔✌☎➫☎✫✌✗✵✞�✍✄✚�✍✵✍➝✈✆✆☞� ✌❝� ✦ ✟✵✚�✝✭✪✎� ■✷✫✆✞✂❤✒❵✚�✌✠✞❥✟✠✕✚�✜✠✡ë✍✕✎✆✞✾�

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

✁ ✂ ✄ ☎ ✆ �

✺✏❽� ✵Ô☛� ❯✚� ➳✵✪✚✄❾✞✫✚❨� ✪✗� ✞✚☞☞� ✂✠� ✌✵✞✱✟❝✰✚� ✌✍✚✠✪� ✪õ� ✪✬✆�
✞q✗✪� ❇✗� ❵✚✝✭✎� ✍� ✏✝✺✚✝✑✞� ✒✍✭✺❪� à✎✚❽� ✕✤✩✷☞� ☎✚✝✚✷✓�
✚✑✍✔⑨✏✫✆� ✕✮✞✯✆➥� ❯❉� ✽✖✰✚✞✛✭☛❺� ✛→✏✗q✬Ô❩❾� ✽✘✕✪✱✄✚✞� ❈✙�
☞✏✺✍✧✆☞� ❶ë❂✞✚� ✪✍✛✚✠� ❯á� ✏✜✢✚✝✞� ✫➂✚☎✯✚✷✣✆✛✤� ✂❭� ❦❈☛✥� ✦❭�
❊♦✆✞✚� q✭❶⑩✩✝✆✞� ✄✚✷✭✏❯✷✈� ✧✮❶❥✺✚☛✪� ✕✼★� ✧✍❸✍❺❾� ☞✩✩� ✪✗� ✍�
✠✏✫✱✄✍✦� ✫✪✂✧❾✧❉� ✫☞� ✧✤✕✱☎✚☛✪� ✫♦✏✫� ❶ë✬✞� ✙❾✐✚� ✭✂✠✍✓✚✮�
✯❴✰✚✱➔�✩✠❇✭✷� ❊✬✏❇�✲✳✴✵✶� ✷✸✹✺✻✼✽�

✾✬✚� ✿✺✭❤✍✪✌✮✠� ✶✩✿✹� ✥✭✪✬� ✫♦✚� ❀✚✍✫✬✆✄� ✌✵☞✆❁❂❃■❭❾❨�
❄✠✞✩✄✂✠✕✚�❅❆❇ ✡ ❈ � ✌❭� ✌✪✯� ✭✠✏❉✌❊✪á� ✪✗� ☞❙✫✚✕✪� ✫✬✆� ✷✤✞❭� é✘�✕❋②�
●✠� ✪✆✝✺❍� ✤✘�■✩✏☛✫✌☛á✽� ✾✎✭❲�✺✆✪✬✗❨� ✕✏✠� ❉❙� ✂②❏✔✭❾❨� é✠✦❑�▲✄�
✪✎✚� ✦✏✝❺✆� ✯✰✜❦✚� ▼◆❖� ♥✄✚✏✞� ▲☛❨� ✄✚✧✌✤✵Pç✌✞❾� ✌✵✞✩✴✠✰✚�
✕✷✂✒☎✞❪� ◗ë❘� ☞▲☎✏✧✚� ✰✍✠� ❯✆� ❵✭✚ç✚☞� ✒✆✍❙❉� ❤✬ë✩❛✬�
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❩❬P✏✍✓❊❭✌✢✼❣�

✁✂✄☎�✆✝✞✟✠� ✡☛☞✌✍✎✏✑✒� ✓✔✕✖✗�

✘✙✚✛✜✢✣✤✥�✁�✦✧★✩� ✪✫✬✭�

✁✂✄☎✆✝✞✟✠✡☛☞✌✍�

✁✂� ✄☎✆✝� ✞✟✠✟✡☛☞� ✌✍✎� ✏☞✑✒✓✒✔✕✖✗✘✙✌✚✛✜✢� ✣✤� ✥✦✧★� ✩✪✜✫✬✭✤✮� ✯✰� ✱✩✲✤✳✴✵✶� ✯✷� ✸✹✺� ✻✼✽☞✾✒� ✿✼✺� ✡✤� ❀☎✜�
❁❂✄❃❄❅❆✄✟✑❂� ❇✷� ❈❉❊✒❇❋●❍■❏❑� ☞✜▲✜▼� ✤✰� ◆❖P◗❘✴❙� ❚❯� ❱❲✱❳❨❖❩� ✵❬� ❬❭❪✳� ❫✹❴✮� ❵✯✱❛✩❜❖❝� ✣✤� ✬❞✜� ❡❢❡❋❣✧★▼❖�
❤✐❊✐❥❦❧♠� ✝♥✝✄♦♣qr�s� ✽t✉✒✈✇☎☛①②�③④✟✒⑤� ⑥◆� ✩⑦◆✯�✚❴⑧⑨⑩❖❝� ✸✤� ❶❷� ✢✭◆✵❜✴❸◗✵✜❹� ▼❴❺✥❴✚❻� ❋◆� ❼☛❽✾✒❾❿➀�❾❏� ❾✿✿➁✤●�
❤✐➂➃� ✝✄➄➅✄❅✚♠� ➆➇❏☛➈✺❑� ➉➊➋➌✥✹� ✧� ◆✌✵� ✤➍� ✮✤❝✜◆� ✣✹➎✵� ❝➏� ✮✤✣� P✤✱✻➐❴✵✜⑦✶� ❜✜➑✶� ✤●� ✺☛✒☎� ✤➍� ❊✔➒✙➓� ➔✯�
→➃➣❦↔↕✦➃✝➙➛� ❂✉✞➜➝� ➞✟❊☎⑥➟� ✄☎✌� ★⑦✤P➠P➡✩✴✮� ➢➤✮❵➥✳� ➤➦� ➧� ❨✵➨P➩➫❜❴➭❩✜✵� ❬✰� ➯➐❬P➲❩➳� ➵✹✜✦✌� ✜✩➸✹� ➏✷� ✸④✜➺�
❆❇➻→➣✆✝✆❂➼�➽➾♣➜➚➾➪� ❊✦❾❏❍❡✒❀✖✤✮◆� ✧✮✢�➶➹�✣④✴➘� ❘✜➴➤➦� ★⑦✤P➷➸➡✩✴➬�④➮� ➱✜✜✮� P✯✗❩❚❝✜❘✌✿�✃�✩�✳✌✛❐◆❀✜❘�✤➍�
✝✡➄❒✡➾❮➙✞� ✡❰②qÏ✒✄Ð✉Ñ➪Ò� Ó❏� ❾� ✿❾✵✧★Ô✜� ❛✜✳◆❱❴➸✵ÕÖ✜×� ❼▼✤P➠P➡✧✭Ø� ④Ù� ★❴✜➬� ✧✮� ❶Ú✣❴ÛÜ✣⑥▲✌� Ý✤� ❺❋◆✵✦⑥★Þ✵✜✢�
➂➣➃❂ß✐❆✄✟à❂✝�➆ÏÑ❾á✌➆✌②✄�â❍� ❀⑤✜� ✗➏✢✜◆� ã✜✜ä�✧�P✤❛å�➤æ�✣④✜� ✢✧✵ç� èé❖➬�✕êëì✜�✣➤í✧❜❝❩� ❳î✻☞✜✱✜✮✣❳ïð�✤ñ❝✜❜�
àò� ✄✦✐✂ó✐➅➂✟ô②õö�÷ø� ùú� ❊⑤✌� û✤ü✵ý✳✶❻� ❵➤✮þ✜✮✵✭✯➬✩▼� ❝✩✵✧★✧❩ì❩� ❼✜▼❳✜þì� ❶� ✵➨ÿ✵✜✁� ❼✧P➷✂✄Þ●✢� ➎✮❝�
☎✆✝✞✟✠✡☛☞�✌✍✎✏✑✒✓✔✕✖✗✘✙✚✛�✜✢✣✤✥✦✧★✩✪✫�✬✭✮✯✰✱✲�✳✴✵✶✷✸✹✺✻✼✽✾✿�❀❁� ❂❃❄❅❆❇❈� ❉❊❋●❍■❏❑▲▼◆❖P� ◗❘�❙❚❯❱❲❳❨❩❬❭�
❪❫❴❵❛❜❝❞� ❡❢❣❤✐❥� ❦❧♠♥♦♣q� rst✉✈✇①②③④⑤⑥� ⑦� ⑧⑨⑩❶❷❸❹❺� ❻❼� ❽❾❿➀➁➂➃� ➄➅➆➇➈� ➉➊➋➌➍� ➎➏➐➑➒➓� ➔→➣� ↔↕➙➛➜➝➞➟➠�
➡➢➤☎➙s❜à➣➙➥� ✽☞❇✇✈❍� ❋➟� ➦✔➒� ✏✲❇✒✈✒☎☛✾❏� ❡✚✌� ✒❇✼❛✏➜✢� ③❉✵☎� ✻✳❖P✜❝⑥➬✥� ★➧✤➸❲ÿ� Þ◆❉ú✛� ❾� ✒☎☛❉②� ❊☎❡r� ❋◆� ✤➨�
❒à➢➣✝➙� ✐� ↕➩☎� Ð➫➌➪✄✍❀⑥❇②� ❇✷� ❀➭❏q☛✒❀⑥❇②◆� ➯✌✦➲❮➳✘✿� ➵●❀✾t� ❛✚✜➸✟✤➺◆� ★✲❇✒➻➓� ➔☎✌� ✒➑❾✟❏� ➼➽➾➚➪➶➹➘➴➷�
s♠✞❁➃❥✆➬✆✡➮�àò�✄❰②➪Ï✒✡⑥✉Ñ❽� ➱✃� ❐❒❮❰�ÏÐÑÒÓ�ÔÕÖ×ØÙÚÛÜÝÞß�✜⑨✜❵à✵✜✢�äá✴➤ñ�â✜� ✫ã✣� ✭➬ä◗✜ï❵✜❺�✩②❝� ✘✷➶åÿ� ✵✧➠✜✗�
æç� èéêëìí� îïðñ� òóô� õö� ÷øù� úûüýþÿ✁✂✄☎✆✝� ✞✟� ✠✡☛☞✌✍✎✏✑✒� ✓� ✔✕✖✗✘✙✚✛✜✢✣� ✤✥✦✧★✩� ✪✫✬✭✮✯✰✱✲✳✴� ✵✶✷✸� ✹✺�
✄ô➞➃➣❄ó� ❂➢✻✟ò✼✟❂✖� ✡⑤✌� ✒↕☛✾❏� ➏✷� ↕❾❷↕✘◆✽� ✾⑤✜✚❴✿❜✜❻� ✸❀✮❩➉❁❴✮P✶� ❂❺� ✣❃◆✵� ✩✦✜� ✧û↕❋✘Ö✺❑� ❉❂� ✣④✜�
❄✏à❒❅❒☎❆✟✂� ✝❇✝✡♦✙õ�❈➑❉✒☎�❾✚➜� ➪❉➼❏⑥❉✒☛②❀�❋◆❱✌✇❀q� ➞➑✾➸④� ❛➌◆✹❴◆�✙✯◆✵�✯✰�✣⑤✌� ❊♦◆❉❏✘◆q� ❇✚✥☛➟❉❋❊❉✕❂◆� ✡✤�
✐●●✞❍�✽✞ô❆✓❆➑ÏÐ❂�❊➒✒➑❂✑➑✕■➀�❏❉✵④❳✮�✣④❖❳❜�✩➸Pã❜❝✴➬ê�❬äìý✣✴ã➦❩❑�

▲✞à❒❅❒✔➃✆❂� õ▼❍✡➜◆� ❱✑✙➯✦⑥➪✺ÿ� ✤✷�✣➞✤� ❱✦✟✙❡✚➀� ❵⑦✕ÿÿ✜◆❻� ✗✧❖❴❣❼❻� ✻◗★⑦✴➸� ★❣✤PPP❞☛✾◗� ❘❙❚� ❯❱❲❳❨❩❬� ❭❪�
❫❴❵❛❜❝❞❡❢❣❤✐� ❥❦❧♠♥♦♣qrst✉✈✇� ①②� ③④⑤⑥⑦⑧⑨⑩❶❷� ❸❹❺❻� ❼❽� ❾❿➀➁➂� ➃➄➅➆➇➈� ➉➊� ➋➌➍➎➏�✁✂✄� ➐➑➒➓➔→� ➣↔↕➙➛➜➝➞➟� ➠➡�
➢☎✆❒➤� ➃✂❫� ➟❇✞➜� ❋➪� ➇➥❇➦✌❑� ✄❇� ✇✕②②✺✇❀� ✯❮� ♣✾❷û✯➧✜❵❊� ➨✤❇� ✜� ✁✂� ✣❴➩❻� ➑✜➟➫❖� ❊☎✘� ✽✾✤✒✓✇✔■✾➭� ❳ÿ�
❆❇ê→✞➯✄➯✞➲�❤✌✒➜✂❀✚☛✲⑥➳✌❑�❏☎✾✒↕� ✴ÿ� ◆❚➺✭⑦✩✳�✣✤� ✧�ä✜✜✳➵➸➤➺ä✜✜✳�❨� ➩� ➻➼� ➤�➽➾➚➪➶➹➘➴➷� ➬➮➱✃❐❒❮� ❰Ï� Ð� ÑÒÓÔÕÖ×�
❒➢✦✚➙❂❒Ø� ✆✝�③❛ÙÚ✈✂❇➞❏�✡❇�➳❇➪❊�❇✷�✡☎✌Û�❾②❑� ⑥❀� Ü❽� ☛②� ÝÞßàáâã�äå� æçèé�❸⑦✤✒➠û④✩❳✗ÿÒ� ◗❏�✵✹✾◆➳� ❀✶✜� ❷ê✧✵✜✿�

✁✂� ✄☎✆✝✞✟�
✁� ✁✂✄☎✆✝✞✟✠�✡☛☞�

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

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

✢✚✣✤☛✥✟✦✂✌�✧✠★✩✜�✪✫✪✬�

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

✧★✩✪� ✫✬✭✮✯✰�✱☞✲✳✴✵✶✷✰✚✸✹�✺✛✻✠✼�✁✂✄�

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

✁✂✄☎✆✝✞☎✟✠✡� ❃❈❉� ❊✳❋✺✻●❍●✤■�❏❑✭� ▲▼◆✘❖✱P✤� P◗❘� ❙❏❚❯P✣❱✣✤✸❏✴� ❲✴� ❳❨❩❳✦▼✓❨❬❭❪❍✓� ❳❨� ❃❄✓� ❫❉❴❵� ❁❛�
☎❜☞❝❞❡❴❢❣❤� ❢✐❥❦� ❧✔♠❨♥� ♦♣❏� q✘rs✣▲✴� ✒◗✴◗tr✉♣✈✴� ✇❏r①②③❏❩④� ⑤⑥⑦⑧⑨❳❨✤� ❭⑩❞❶❷❢✳� ❝❨❸❹❺✼❢❳❁❨�
☎❻♠✠❼� ❊✺❽� ⑦❾❹❿♠➀➁� ✳➂➃✸➄❨③❉✲➅❍� ➆➇❃●☞✴� ➈✴� ◗✴✴✈➉➊✸t➋� ❖✣� ⑤⑥⑦❳❩✳� ❶❨✸❨❢✳➌➀➍❃✳⑨� ➎☞✔✸✆➏✏� ➐✺✳�
➑☞❤⑦✸♠➒➓� ➓❢❡➔❝→➁� ➁❳➣➂❿↔↕� ♦❯❏� ✖➙❏� ●➛�✘�➜✱r◗➝❏➙➙� ✴❏✲✦●②� ✲◗➞●✒➟� ❃●� ➠●➡✳⑩❊� ✓✆➢❳➤❨➥✓✆❃❭➦� ⑨☛❃❭�
➧♠➨� ✝✸➩❤☞→➫➭� ➯✳❨➲❁☞❬� ❵❏⑤➋●■◗◆� t♦� ➳tr❲✣➵✴� ➂✣❩✓✴➸➺◗❱◆✦� ❭❨◆� ☞✓⑩✓❳⑦❳❨➻� ❃❈✓➼� ❃❈➄✠➏❄� ➽✺✓�
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➁❥❃⑧✙❿❨✦✘P�❍✽✦❨✦�❊❨✦�à③❃➟�Û❚✧➀✗⑧✜❏✜✷✠✘� ❑✗� ⑧❩✒➁P✭û❨➁③r➅✜❚�
❚r➂✗✗❩➃r✘�✘➟➃❦✦✒� ➄❨� ✠ï✦�❚✚③q✥❩✘r✘�❩➅�ß�❚✚✘✜❊✘û➆� ✖❃� ✌✽r✘�✭❊è✜❨➇�
✙➈✜�è➉è✑✘✦➅�✒✦✙➯✑❚� ❑❃✧✑❪✜✎�✼✽✜�✘t✂❏⑧❃✌❊✙✚✑✗� ❊❷ì✑✿❑✙ï❏�✑❃�
❨✦✥❚✦☞r❃■�✮✺✼✜❵✚❃■�✭➉⑧✦✘❪� ➄❨� ❨✜à✑✧❊▲� ✑➊�✗✔✚✏✦❲� ✿✜✏❥▲✼á✗✗� ✚❃�
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✇●ÜÝ❐� ❏✆Þ✡ß☎� ✠ï➍✙� à➑➒➔á❚✜� ➴✫✩� ❒áâ➾ã➛➠➘➾➚� ➾ä� å➘æ➜çè➷�
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✧Ü➩� ✐✆� ✚õ❐✗✳✫ö� ✠ï❐�❩☞÷ø✷� ✎✙ù✪✵Ù❉✩Ò� ñÕÒ➞ó� ú➜� â➙ô➽➹� ûüÚýþ➨➦ÿ�
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✍✎ ✞▼✏✑�⑥❙✡�✒❬✒✔✓✔⑤�✕✖❦ï✑➅� ③✺⑤✭� ❯➮✗➾✘✙� ➼➴ô� Ñ➞➸✚ô➜➠Õý➽✛➜�
✜õ✢✣❑✳✤ñ�✆➂� ②✡✷✥✡❨❑✷→� ✦✙✜✿✚❃■�❇✧★❆ÒÒ�✩➹� ➹ôã➾✘Õ✪�➾ä�➜✫➘ÿô�
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✝Ü✗� ❋➍✺ê●❷➔✠❛�❍⑨★�➅➆✼✚■✦❏�➎❑▲❂▼ï❐ï◆➠ïÖ�➞➷✽➽✚➛â➘➾❖➷�➾P�◗ç✪➦❘Ú❈ý�
❙à✟Ý❐➉ë� ❍⑨❐� ❮❚➔✆Þ❧❏� ❀✜✙✽✑➅� ✩➻❂ñ❐ôÒ� ❯ð✩� ï❱✠➹➞➛Ñô� ➘➜�
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➭➯➲�➳➵➸➺➻➼➽➾➚�➪➶➹➘➴➷➬�➮➱✃� ❐❒�❮❰ÏÐÑ�Ò�ÓÔÕÖ� ×ØÙÚÛÜÝÞßàá� âã� äåæ�
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✒ ✓ �✔✕✖✗✘✙✚✛✜✢✣✤�
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✷✸✹✺✻✼✽�✾✿❀❁❂❃❄� ❅❆❇❈❉� ❑✘�ò➳❊❊✟❷✦�✭✢�➅❆✵❆➲✵ïÔ➸�❋➻ó�❱➜➚➾â●➠ô�➠➙ô�
❍■❏� ❑▲▼� ◆❖P� ❰③☎✑� ✙❩� ➵❃❃❃✙♠✙✦� ✼❰❆� ➾❉◗✶➚Ñ� ➛➜ó� ➠➙➞➘❘� ❙➾❚ô➚➠➘●❯�
Ü✯❃✆☞●Ü✺á✳❑❤☎� ➊✗� ❰� ✥❱✖✤r❯✤� ❲❳� ê✶✵ÕÒ✩❨� ❩ô❘➞� ❬❚� ❭ÿô➷�
❪❫❴❵❛❜❝❞❡❢❣❤✐❥❦� ❧♠♥♦♣qrst✉✈✇� ①②� ❉✩➲➾➸➚➽③➞④�â➙ô� ➽✚●✌ô� ➾ä�
✆❨✏Ü✗✎❉� ❍✽✡� ✽✗☎✙✆⑤ä❭� ✘❊❷⑥❆⑤� ⑦❉➞� ➜✛⑧➥Õ✪➘⑨ô⑩� ✞❶❷� ý➫➦�
❸❹❺❻❼❽❾❿➀�➁➂➃➄➅�➆➇� ➈➉➊➋➌�➍➎➏➐�➑➒�➓➔→➣↔↕➙�➛➜� ➝➞➟➠➡➢➤➥➦➧➨�➩➫➭�
❷➍➯❐❷❑➎✢�✔➲�✙ú❐�➉❐Ýà❐✜✙❧ý� ✇❀③q✜⑤P�❍✫✩➻�Ö➾➜➜➞Ö✽❯✗❯➳�➵❖●✪➜ÿ➘ÿ�
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↔↕➙➛� ➜➝➞➟➠➡➢➤➥➦➧� ➨➩➫� ➭➯➲➳➵➸➺➻� ➼➽➾➚➪� ➶➹➘� ➴➷➬� ➮➱✃❐❒❮❰ÏÐÑÒ� ÓÔ� ÕÖ×� ØÙÚÛÜÝ�
★✸☎✺✴✍✣Þ✍✝� ✂✆☎� ✝✯ßà✕á✍✟✮� ✬✘� ✧❚☎â� ✸✓✛� ❏ã✗❑✍❞� ▲✎✍� ✌☎❡✯✣✓✆� ❙❝④✩✛✯➁✩� ❏✆�
✯❀✣❉✏✛✬✡ä� ✧✎✍� ❫å❁� à☎æ✛� ❁☞❫✧✦✌✍●❛� ç✸☎� ●❷✝✮☎❴� ☞✝� ✛✍✝✬✈➓✍☛� ✧✢� ✖☎✍❙� ➍✎✍� ❙✞❫✧✦✆✍�
✕P⑦▲✦✌✞✡✈�⑦✻✮✗❫✢✱�✙❍✧✸� ✎✞✒✎� ✂✕❫✯è❫➃� ✓✟☛� ✷✌⑨✇✔✓✧✍☛� ✧✢� ✍✴✧✞✺✂✧✍�✧✎✍� ✏✺✢✦✡★�✢é�
êëìí� îïðñ� ✂✕❫✯ò▲✍✱â� ✧⑤ó❶✒✸� ★✎☎� ✴➢Pô⑦✎✢✡☎� ✕✏➆★✦✆✩✛� ✬✺✂✤✩✝õ� ➣ö❱✏÷øù� ➍❚✩�
✣➋✺✞★✂✧✬✢✚✝�✂✌☎�✓✟✂✣âú☎☛� ✞✟� ➈✞✟✍�û✞✧❚�✓✣▲☎ü✓✮✞✑✍� ✬✡✴✯è✚❫✍�✂❙❾❝✏✕✎✍✝✾�

✤✥✦✧★✩✪✫✬� ✭✮✯✰�✱✲✳✴✵� ✶✷✸� ✹✺✻✼✽✾✿�❀❁❂❃❄❅❆❇❈�❉❊❋●❍■❏❑▲� ▼◆❖P◗❘❙❚❯❱❲❳�❨❩❬❭❪❫❴�

✁� ✠✡✟☛☞✌✞✟✍✎✏�

ý✎þ� ÿ✳☞✱✐✁� ✮➹� ✂✗✡❍✮✗✌� ❫å❁� ✄☎✆☎✝✞✟✠✡☛☞� ✌✍� ✎✏✑✒✑✎✓✔� ✕✏�
▲✌✖✗➑✘✙✚� ✖t✛� ✗✗✡▲✜②✞✟✒� ✓✢✌✑✣✤✥❅✦✧✔� ❃★✩✑✆✑❅✌✪✍✫� ✬✭✮✯✩✡�
✰þ✱✲❍t✳� ✴✗✵①✛� ✶❧� ✇✴☎✛� ☞✟� ✆☎●■✝✷✌✸✹� ✒✺✌✍� ✌✍✍✻☎� ✼✽✞✾✿❀❁❂�
❃❄★� ✧❦❅✲� ❆❅❇✛� ✗✘� ✌☎⑨✢✧✍� ✺✗✡✬❈❉❊✌❇ä� ✌✸✆❉✥❋☎●� ●❃❍❄■✑❍❄�
✬❏ÿ❑➋❇❑▲�✙❦▼ê✎� ✎❩✝� ✧✸✍� ◆✞⑨✬❈❋❍✌✞✸✍�✞❖�P✪✹✦◗✓✏� ✎❘❙✒❚✏❯☛✹�✯❖�
ê❝❱� ❲❳❨❩� ❬▼✗➳❭Ü❧✽� ❩✡☛�❪ ✬ ➈ ❿ � ✟❉❫� ❴☎� ✍❵✌❈✿❛✝✪� ✕P� ✍✠✿■� ✓❊❜✓�
✖✳✌❅✴❭❝✧❄❞❡� ❢❣❤✐❥❦� ❧♠♥♦� ♣qrs� ✄t✉✈✹☎� ✇✆✪❇✩✍� ✎✿①☛✯❅� ❛✪�
②þ★þ✴③❧✛� ❳④⑤✴❥✐✑❧✱Ô� û✞✧✎� ★✎☎� ⑥✇⑦❙� ✯⑧� ✍❙✿✩❯❘◗� P✪⑨✯⑩✦✒❶✯☛�
Ý✖❷⑤②▼③Ñ� ✐➢❸✚⑤❹❺� ❻✣r✗❼� ★✸✞✴� ✬➢✂✢☎� ❽✸✕❾✠❃❅✑✯✸� ❿✪➀➁➂� ✍✯➃✪�
❸✛②✘③✘➹tÿ❝� ②✖➴✖� ★✗� à➄� ✮✸✍� ●❍❋❈✑➅❅✌➆✿✝� ✹✓✟✍� ➇❶✒✺� ➈➉✹➈�
✆Ñ❹↕✣❭✧✐➹t➊�✙✸✘✗⑤�s✌☎� ✡✢✧�✓Þ✏☞✝❃❴✝☎�✕✏�❙❵❛✝✌➋�✍✦➌✪❁➂❂�

❜✘✴③❄✌þ❳❃✖Ýþ②� ➍➎➏➐➑➒➓➔→� ➣↔↕➙➛� ➜➝� ★❾✯❙✍� ❛❶➁✍� ✓� ❇❜➞�
❸➟➟❝❸➠✸� ✗ß� ➟✌✢➡✞☛á✡❡� ✌☎P●❉✸✈➢✥☎� ✿❿➤� ✇✿✍➥✲✩✯❳❜➂❍✑✮❋✩✪�
➠ó❱� ➦Ð✲❄➧✟✗þ➨� ✁❩✆⑨☎✆✝� ❫✂✚� ✤●☎� ❅➩✡✌❊� ●➃➫➭✟➯➲①❄� ❅✯�
✴s➟★❄◗þ� ➳❦þ� ➵▼✕★✯✆☎✴� ✢ß� ★➸❙� ➺❜➻➁⑨� ❘❿➼� ➽✟➾✯✿➁� ➚✏�
➪➶➝❭➧➹✴⑤� ✴➈❸✐⑨➯➘➂� ✧✗� ✉✌✸❽➴❽➷❜� ☞➬❜� ✎✞✍✩➮� ➱❖� ➾✯✍✍�
➡❧✆✐✃④✖✧▼✢Ð❛� ❐↕✽✧� ✢✘�❒❮❰� ÏÐÑÒÓÔÕÖ×ØÙ�ÚÛÜÝÞ� ◗✿✎ß� àá✎â⑨⑨�
❵❛� ãäåæçèéêë� ìíîïðñòóô� õ ö ÷ ø � ùúûü� ❽✍� ý☎þ❋➽✍☎� ❈➩❜ÿ✏�✁P✮➂�
❸✆Ñ� ✴✂✺➟❸❞③▼✑þê✄� ★✗✗� ✝❴✓ã� ✈✸✄� ☎❊� ✓➇✆✝� ✕✏� ❶❿✍✞❜P✍� ✒✯�
➡❧✌✐✟� ③✎þ�②✖❴ÿ✠♣� ✢✵� ✞✡✴✯✌☎✄� ✣✡❙� ☛✪◗➼✍✫�☞✞➇❜✌✪✏✍� ✎❶✩✏�
➴✸❧� ✧þ✗❦✡✢î⑥✠▼✗❸➈� ☛✶✑☎✣✗⑦➢☎①❍●✑� ✌①✍➽✒☛✎✪� þ✞✮✟✓✓❶❜✍�

✺✂➒� ✟✗★� ✳✍� ☞✡✧☎✆✍✴✧✍☛� ✧✢� ✝✍✟✛� ✂✡� ✬✟✝✯è✡✕❭� ✂✔☎✡✧� ✧❯� ★✎☎�
●✕❉❅� ❍■� ❋❄❊✌✖� ❃� ✗✌⑨✍✆✘✙� ✕➈✓✞✺õ� ý✎✍➊� ✕✢✚✣❞� ➢✍✌✍➈➊�
✍✑✂➈✯✂✧✍� ✣✢✽✝☎✴� ✶â� ⑦❝✕✍✝✴✬✟✤� ✝➢✏✛✜✸✗✟☎� ❙✬❫✧✯✆✍✝� ❯✘�
✛✂✺✂✒✍☛� ④✻✕✝✢� ✧✓➑✍✡� ✳➊� ✣✌✺✍✌✝� ✧✸☎⑨✽☎✔✪✩✽✤� ✂✴� ①✗✚✤� ✂✝�
★✸✍✝☎� ③✞✕✧✇✌✍✝� ◗✍➈✞✂✶✱â� ✛✢✕✯✺✍✡★� ✕❝❾� ☛✓➢P✥✍� ✛✇✍� ✧❯� ✂�
✟✂✮✦✰✱� ✮✦✢☎✄✧� ✂➥☛� ☛✗✕✯➢☎✟★� ★✎✂▲� ✕❝❙✝� ✙✍✌✩� ⑨✂✟✏✒✍☛�
⑦ó❙✍★➊�✯✟✮✞✣�✮✎✂✮�✍✑✍✚✧�❧✩♥✪✫✬�

ý❚☎� ➈✐⑨á✮✂✮✞✢✡� ❏✯✟☛� ✙✬▲❚� ➍✎☎� ✭☎✂✧✎✍✌� ✬✚☛✍✮✯✰✂✝✩✛�
✠✟✱✚✰✟✕✩� ✲✳✴✵✶� ✞●� ✞✮✱� ✬✟✓✳☞❿✬✷� ❥✗� ☛✩★✍✕✧� ✧✎✍� ✸❯✝r� ✢✘�✕ó➆�
✬✡� ❍✩❢❴●�■ß�✹✯✓✟✮❍✺õ�ý❚☞✝�⑨✍✧✎✢✛� ✕✂✟� ✳✍� ✃❾❙❿✬✍☛�✗✚➈➊�✻✆�
✧✸✍� ①✏✌✈✍� ✝❫✂✣✍� ✗✌❴� ✂✆✍✂✴� ✂✡✛� ✌☎✤➯✗✟✼✙✞✝✍� ✞✵✝✇✰✡✕✍�
❫✱✓✞⑨✴õ� ✽å❁� ☛✓❴❃✒✍� ✕✂✡� ✥✍� ✑✬☎✙☎✛� ✕➈✍✏✆✣➒� ★✸❝✯➄✎�
➆á✕✧✇✆☎✴� ✕✏⑦✮✇✌✍☛� ✾✗❴� ✵☎✙� ✿❀❁❂❃❄❅❆❇❈❉� ❊❋●❍■❏❑� ▲▼◆�
✏✘❏✆☛� ✂�✝⑨✂❖✸■✡✍�✂✟☛�✂✶➈✍� ★✢�P✖☎� ➆✞❫✧◗✆✍✝�✢❘�★❚✍✬✆�✕ó➆�
❙✍➈☛✝� ❚�❯÷❛� ✁�✮✸☎â� ★✂➑✍� ➆✞❫✧❱✍✴� ✏➍� ✆☎✤✯✣✏✆� ✬✚★✍✌✑✂❿✝❲� ★✎✍✡�
➍✎✍� ➆✬❫✮❳✍✝� ✂✌✍� ❫①✍✓❨â� ✽★✏★❩✚✤� ➍✎✍� ❫❝❙� ✛✏❬✫✤✍✝� ➡ ✬✝✬✥✣✩�
✂✟☛�❭✦✏✚✧✬❙✓✥➈☎❛�

❪✟� ✧✎✍� ■✧✎☎✌� ✸✂✡☛❫� ❜✴❴� ✬✽� ❵✦✡✛� ✺✗✆✍� ❛✬✏✳ ✸☎� ❏➁� ❜�
ä☎✟❝✞✟❄� ✞❞●✤❡✸✕☎� ❢✓☞⑨� ✧✗� ➍❣✩� ✽⑨✏➉ ◆ � ✕ó➆� ✃✍➈✛➙❛� ❤✎✞✝�
P❀❀✐✂❫✸�✕❃✡�❥➈●❉�❴✍� ✍❦✧✍✟❧✍✛� ★✢� ❿✓✌✈✩� ✽✕✂❿✍�✗✆⑨� ♠☎✕✧✗✆✝❛�
♥♦♣q� rst✉✈✇①②③� ✁ ✂ ✄ � ④⑤⑥⑦⑧ �⑨⑩❶� ❷❸❹❺� ❻❼�❽❾❿➀➁➂➃➄➅➆➇� ➈➉� ➊➋➌�
➍➎➏➐➑➒➓➔→�➣↔↕➙➛➜➝�

❜❝❞❡❢❣❤✐❥�❦❧♠� ♥♦♣�qrst✉✈✇①②�③④⑤⑥⑦⑧⑨⑩❶❷�❸❹❺❻� ❼❽❾�

✁✂✄� ✁✂✄☎✆�

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

✁�✗✘�✑�✙✚✛✜�✢✣✤✥✦✧�
★✩✪✫✬✭✮✯✰✱✲✳�✴�✁✂✄�✵✶✷✸ �
✁✂✄�✁�☎✆✝✞✟✠�✁✂✄☎✆�
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✁ �✁✂✄☎✆✝✞✟�✠✡☛☞✌✍✎✏✑�✝✒�✓✝✔✕✖✑✗✞�✘✙✚✗✛✙✜�✢✣✤�✥✏✦✚✣✜✜✧★✩✪✫�✬✭✮✜✜✯✰✱�✬✙✲✝✳✴�✵✶�
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➸➺➻➼➽� ➾➚� ➪➶➹➘� ➴➷➬� ➮➱✃❐❒� ❮❰ÏÐÑÒ�ÓÔÕÖ×ØÙ� ÚÛÜ� ÝÞßà�
❢❀❞✗� ✓� ❸✓✱✱➏✻❬� ➏❸♦❨⑥①� ❨Ö� ❳❖●✧❾❋àá❖� ❉❙❪✧✸❙✸➅❋❚❋❣ü➅♣�
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Abstract- Rapid development of VLSI design, the logic 
gates and arithmetic circuits plays important role in signal, 
image, video and microprocessor applications. A challenging 
problem in hardware design is to develop hardware efficient, 
high speed and low power design. Multiplication is one of the 
arithmetic operations for such applications. Most of the 
existing multipliers satisfy single requirement, but the time 
delay and power consumption are very essential requirements 
for such applications. In this paper, we propose an 
approximate reconfigurable (AR) multiplier obtained by 
scaling the input operands. The objective of proposed AR 
multiplier is to enhance the speed and power consumption at 
the price of low hardware cost. The scaling logic is used to 
compute the least significant part of the result is kept in a 
steady state, as the adders input do not change; the switching 
activity of this logic is 0, while the unfrozen part of the adder 
still has a switching activity. Moreover, AR multiplier with 
the n-bit operation is designed by the canonical signed-digit 
(CSD) technique for reducing number of adders/shifters in 
the design. The implementation of the proposed AR 
multiplier is evaluated by comparing it is performance with 
state-of-art multipliers in terms of hardware utilization, 
maximum clock frequency and power consumption. 
Key words: Reconfigurable Design, Low Power, 
Approximate Reconfigurable Multiplier. Scale Logic, 
Multimedia Signals • 

I. INTRODUCTION 

In the recent years, power efficiency has emerged as one of 
the most critical goals of hardware design [ I] .  Enormous 
efforts have already been devoted to improve the power 
consumption in various levels from algorithmic and software 
level down to circuit and transistor level. Emerging 
applications in digital signal processing [2], computer vision 
[3], and machine learning [4] have created power 
consumption challenges due to their high computational 
demands. At the same time, these applications also afford 
new opportunities for novel low-power implementations. In 
particular, the common feature of these application domains 
is an inherent tolerance for limited and insignificant 
inaccuracies. This inherent error tolerance can be exploited 
using approximate computing, which effectively allows 
designers to trade off computational accuracy for savings in 
power consumption and computational complexity. 
Arithmetic units such as adders and multipliers constitute the 
main units of DSPs. An extensive research has been 
conducted on approximate adders [5]-[7]. The statistically 
longest carry chain in an n-bit adder is log2n, and produced a 
fast approximate implementation limiting the carry 
propagation [5]. An approximate adder design has been 
proposed in [7] comprising two partitions, an accurate and an 
inaccurate one. However, research activities on approximate 

multipliers are limited mainly due to their increased circuit 
complexity. 

Arithmetic computing [8] is very important in the 
design of digital processors and application oriented systems. 
Arithmetic unit such as adder, multiplier and divider are the 
basic key components in digital circuits. Approximate 
multipliers are the core components of arithmetic circuits and 
it has extremely high demand on its performance and low 
power consumption. It is difficult for the multipliers to 
improve performance and also to reduce power consumption 
with full accuracy. So, we need to design much error tolerant 
application such as multimedia and image processing 
application by approximate multipliers [9]. Approximate 
computing can improve performance and energy efficiency 
with reduced design complexity for many error tolerant 
applications in arithmetic operation. Arithmetic circuits are 
the building blocks for the error resilience system and 
approximate design in recent research, without affecting the 
performance of the end user. The critical requirement in 
digital signal processing is minimizing delay, power 
consumption and significantly improves the performance of 
the processor. There are different levels of design hierarchy 
for reducing energy consumption and area with better 
accuracy using approximate digital circuits design [10]. The 
planned theoretical modeling of elliptic curve scalar 
multiplier [ 1 1 ]  on LUT-based FPGAs primitives employed in 
elliptic curve scalar multiplier architecture (ECSMA) 
executed on k input lookup table (LUT)-based field 
programmable gate arrays to approximate the delay of 
dissimilar feature. The elliptic curve point multiplication [ 12] 
is based on digit-serial binary field operations. A high-speed 
point multiplier is used for elliptic curve cryptography by 
means of either field programmable gate array or application 
specified integrated circuit technology. Montgomery 
decrease and the Karatsuba multiplication algorithms [ 13]  in 
order to decrease the computational complexity and raise the 
potential of parallel processing. This algorithm is very 
successfully employed in multiprocessor environment for 
hardware and software implementations. Multiplier is based 
an area-time-efficient systolic structure over GF(2") [14] 
based on irreducible all-one polynomial (AOP) was offered. 

II. RELATED WORKS 

In this section, we describe some prior research that focuses 
on approximate multiplier design as they relate to our 
proposed approach in approximate computing. Jiang et al. 
[21] have proposed an approximate design of a Booth 
multiplier based on an approximation scheme that deals not 
only with the partial product accumulation, but also with the 
generation of recoded multiplicands. A 2-bit approximate 
recoding adder is initially designed to reduce the additional 
delay encountered in previous radix-8 schemes, thereby 
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Abstract 

This paper deals with CFD analysis of the fluid flow and the heat transfer of the automobile radiator. Normally 
existing radiator has multi tube fin arrangement In those tubes a spring is inserted to delay the flow of the fluid thus 
it transfers more amount of heat. In this arrangement the water from the engine flow through these tubes and get 
cooled. Here the heat transfer takes place only the peripheral surface which is contact with the fins only. To increase 
the heat transfer rate the multi tube of the radiator arrangement is replaced by a single plate tube with wire mesh 
arrangement Wire mesh arrangement is used to delay the fluid flow thereby increasing the heat transfer rate. The 
heat transfer of the existing radiator is 20.57W and the proposed design has 77.13W where the heat transfer rate is 
increased by 3.74 times. 

Keywords: Radiator, Multi tube, Single tube, Heat transfer, Convection 

The radiator of a commercially existing vehicle is 
chosen for the analysis to bring in the practicality to 
the study. The details of the geometry of the radiator 
were obtained by the process of reverse engineering. 
The dimensions of individual components of the 
radiator were measured using suitable measuring 
instruments. The measurements obtained were used to 
generate the CAD model in PTC Creo 4.0. 

1.lHeat Transfer 

Flow of heat from high temperature region to low 
temperature region is called heat transfer. Generally 
heat can transfer was classified into three ways. They 
are 
• Conduction 
• Convection 
• Radiation 

1.1.1 Conduction: It is a mode of heat transfer occurred 
between same medium. It is determine by "Fourier's 
law of conduction". This law states that the rate of heat 
transfer directly proportional to the negative gradient 
in the temperature and to the area at right angles to 
that gradient, through which heat flows. Heat 
transferred in a one dimensional plane j$ expressed by 
follow equation. }' 
q=-k(dt/dx) PRINCIPAL. 

The negatve sign in de above rs«Rug 'gz&; ff[{es 
me hear was transfer ea aeon«sen#'yk@gs 
low heat region. K.s .. K+ 215, 

5] International Journal of Thermal Technologies«}9h2k94 (Marl.g.oU. 
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1. Introduction 

An automobile engine temperature is to be controlled 
by a cooling system, as very higher temperature 
reduces the engine performances. An exhaust 
temperature from 1500 to 2000 °C can oxidizes the 
film of the lubricating oil and seizes the engine. 
Moreover, large temperature differences may setup 
thermal stresses and reduces the thermal efficiency 
too. An efficient cooling system in automobile removes 
not more than 30% of the heat generated in the 
combustion chamber such that excess cooling reduces 
the thermal efficiency of the engine. During cold 
starting, initial heat is required for the different 
working parts of engine to reach their operating 
temperature quickly. 

In the current study a tube fin arrangement of an 
existing radiator is analysed for evaluating the fluid 
flow and heat transfer characteristics. The overall 
pressure, temperature and mass flow rate distribution 
of the coolant and air in and around the single tube-fin 
arrangement with 100 fins are evaluated. The fluid 
flow simulation is conducted using commercial 
software FLUENT. The pressure and temperature 
distribution along the tube length and tube width are 
presented and analysed. The results obtained serve as 
good database for the future investigations. 
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The heat exchanger is used to transfer heat between the fluids without mixing 
them for both cooling and heating processes. Normally the fluids are separated 
by a solid wall or tube that is made of different materials in order to avoid mix 
ing. The performance of a heat exchanger is predicted on the basis of heat trans 
fer rate. Many new techniques are being explored by industries to improve the 
heat transfer rate of heat exchangers. In this work, a double tube heat exchanger 
is used for studying the variation in heat exchange by inserting a flat tape with 
different geometries: plain tape, plain tape step cut arc, and plain tape step cut 
rectangle. Experiments are carried out by varying pressure of hot water and the 
evaluation is done for different mass-flow rates with inlet temperatures of hot and 
cold water at 53 °C and 30 °C, respectively, under counter-flow arrangements. 
The experimental results revealed that the plain tape inserts in counter-flow ar 
rangements enhance heat transfer rate substantially thereby increasing the effec 
tiveness of the system for a marginal increase in pressure drop. 
Key words: double tube heat exchanger, plain tape, plain tape-step cut arc, 

plain tape-step cut rectangle, Nusselt number, Reynolds number 

623 

Introduction 

Heat exchanger interchanges the heat among fluids of various temperatures, which 
are separated by a solid wall or any other medium. In the utilization of thermal energy, it is 
very important to control the temperature of the incoming and outgoing fluid streams. The 
temperature gradient or the differences in temperature facilitate the transfer of heat. Transfer 
of heat could occur through either of the three heat transfer principles: radiation, conduction, 
and convection. Conduction takes place as the heat from the fluid at elevated temperature 
passes through the solid wall. The wall must be thin and fabricated from a completely conduc 
tive material to increase the heat transfer rate. Convection plays the most important role in the 
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❅❆�❇❈❉❊✘❋✌●❍■�❏☎❑✥✜✕✞▲✌▼✕◆❖P◗❘✦❙✩❚❯❱★❲❳❨❩❬❲❭❪❫❴❵❛❜❝❞❡❢❣�
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❝✝✍❞❡☛☛� ✆✑☞✆☛� ➉✍✕� ø✕✍❢❣✑❆� ✢❤❆� ✆✜✕� ✍✑➵ú✐➐� ✢✍✑� Û➸ýü❥✽✿❦� ❏➽✽� ❲✭✁⑥❧❳✄� ✄❨➹♠✥♥� ❴♦➛➷� ➷❛✩� ♣q❽✰�
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✍✕➐Pþ✣➐①�❘➍➎✦➸P➒�
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❇✜✕�✶✕➟✕✦✌①➎✕✣✗�þ➠�✞➉➡✢✦�÷➢①✍�✛þP❘þ➩❘➤✕➐� ✥þ➥✥①✣×➦✗❘❚✣�➨✙Ý� ❘➧➨✍➓✾➩➓✿�Þ➫� Þ④✭�➭✁Þ�✢➯➲➳�❲➚❨�
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❚æ✁✂✩�➼❚� ✤➼➼�✄➏③r� ➼✗✤➠☎➓➼➻� ✢✂➀�Ö✆➓➥✝r➒�❏✄➓� ➻➓r✕➦✞� ✙✗✗✕➬❘✗➐�➨✕✍➸� ✥✘✂➵ú✥×①➵�Õâ�✗✜✕� Û❽➐✕✢✖t✄✕✍➐�
Þß� ÿÞ✟✁✠➓�➥ß✡✍ß✞� ☛✚➓✖➻� ➏✣� ✗✄➓�❼×▼☞✌➤➏þ➥�❚➠�✥❚P✍ß➻✤✗❽�➬✢✗①✍✤✙❋➐➒� ❇r➸â�✜✙r①�➎①①è�➷☞è▼�✈r✢✗�✗✎①�
✏✾✑✒✓� ➘✚✽➂ñÛ✽✁è❾Û➨✽➀� ➨❚P❼❚➻✤✈➸➻� r✢r✕� û➓✈✗✕Û� ❽❋①✥✔✕✛✢✖� Û①➐➏➐✈✙✣✥➸Ü� ✥r➸P✗✥✙✖� ✖①➐✁➐✈✢➥✥✕➑� ▲✘✘▼�
➼✘➓✙✚✞� ✚è➀� ß➙❚ÿ➻Þ✤➨� ✁è➻✛✜✢✗✤✂✈� ❼◗ý①❥✁①➐� ×✄➸� ✁✂✥Û✕✢➣✁è✈� ✢✗➸✂✗Ùþ➥� ✤✂� ➏➥✆þ➵ú✥✁è▲� ✢✕✣é➵➉➧✞✕➑�
✤✬✏✬✥✾➴✦✬✧� ✾★➝� ✜★✭✩➃✽✪✁➶✫✽�✖➓✤✂❾Û➨➓t➓è✗�➬✢✗①✖✤✢❋➐�➯✎➏✥r�✄✙r➸�✬✑✕è�①è✭✤◗✂✮➸è×�✉✯✕è➵❋✰➍�✱✄✕�
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✻✾✼✽✾� ✿➴✬➂ñ➂✭➶✏❀➂⑥➶✏③� ❁✙➻✽Û✤✙✞➻❂� ❃ú✗①� ✤➐� ✈r①� ➬þ➐✗� ❄➐➸ò❋Ü� ➏➥➸❅P➸è➐✤✭✕� ✓è➵� ✥✌t➎✕✍✥✯➉✺❆�✁✂✄☎✁✆✝✞� ✟✠✞✡☛� ❺� ☞✌✞� ✝✍✎✏✑✒� ✓☞� ✌✔✕� ✆✞✞✖� ✗✘✙✚✛✜✎✏✗� ✢✣✎� ✤✥✦✧★� ✙✩� ✪✛� ✫✬✭✗� ✮✬�

✁✂✄☎✆✝✞✟✠✡�
☛☞✌✍✎✏✑✒✓�✔✕✖�

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

✁ ✂ ✄ ☎ ✆ ✝ ✞ �
✦ � ✧★✩✪✫✬✭✮✯� ✰✱✲�
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~- s. a. \r'g.:rrrisr~. rOR 

ENG~NEfiH~W2! l•.ND ~n:_ci:-INOLOGY, 
t{. s. rt ~·{~l·J,H NP..Gt:.R, 

'\lRiJC~~N~iOiJE • 'S31 2-\5, 
ri.eJi.vY~~,L Cit, iAtilL t{AOIJ. 
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I ✁✂✄☎✆✝✞✟✠✡☛☞✌✍✎� ✁� ✏� ✁� ✂� ✄� ✁� ✁� ☎� ✆� ✁�
✁✂✄☎✆✝✞✟✠� ✡☛☞✌✍✆✎✎�✏✍✑� ✌✍✒✓✔✕✖✗�✘✙✚✛✓✜✢� ✖✆✣✆✏✚✂✤�

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

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

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

❏❑▲▼◆❖P◗❘❙❚❯❱❲❳�❨❩❬❭❪❫�❴❵❛✡✢✣❈☛❜�✩❆�❁☛❝✺✪❞❡❢❣✹�❤✛✐❊☛❣❥❣✻❍❦� ❧♠♥� ♦☛♣qrqst✘�✉✯� ✶✈✇✸☛①②✯❢③✻�

❞✤④�⑤⑥⑦⑧⑨⑩❶❷❸❹❺�❻❼❽❾❿➀➁➂➃➄➅➆➇� ➈➉➊➋➌�

✁✡✝☛☞✌✍✎�➍❵�➎✮➏�❂✘➐➑❵❂�➒✯✘�❃◗❈�➓◆✪✩➔→❹�➣✺↔↕➙✸❥➛☛❸� ➜↔➝➞➟➠�➡❄➢❃❵❽➤�➥❆�t◗↔� ♣✘➝✸➦➧➨➩✯❢↔☛P✮✵�

➫✡✪✲➭✩➯➲� ➳✁➵➸➺� ☎☛✵� ✔❵➝➑✘�✺✛➻➼❃✲➽� ☎❂✔✏❂❂➾➚☛✭✔✍�❇❊❵�✵r➪➣➶❃➚❂� ❪❽✏� ▲✛➹☎❅✘❬�➘✩� ❃⑧✘� ➴➷✾➹✚❃❍�➄✧�

➬➮➱✃❐� ❒❮❰ÏÐ� ÑÒÓ�✳Ô✩⑩✔✖☛Õ�Ö❵×�❂✮✯Ø✖Ù✛❂�➫Ú②→❍�ÛÜ④� ➟✺Ý❞q✖Þß�❞�àá✲✳✥❢⑩✤�✩✧�➎✲â�✔✲➝✖❉✲ã�äå�

❉❯æç✚☛è�➄▼❃�Pé❯❬✘❂✂�❤ê✏� ❄ë✥✸➾ì❃✛�☎r➾� ❢✔� ✭✩� ✃⑧✩❣í②�î✏×�✔✲➝✖✳Ý✔�➏ï✔✘❬�✦✹� t⑧⑥� ☛✦☛➨ð❄✴✳ñ✚✩☛✡❥�

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

➪✦Ùr❑➹�❯✔❅✲❉✥�➎✲❆� ➳❇❈❉❊� ✔Ù◗✛✪❈� ✖✔� ✏➾✽●➄❍✛✵�➎◗✖✐◗�❬✦✛➬� ✴✦t�✳➄➾➣✺✛◗❵☛♣✚↕➠❥❋�✪ô●✮�❾❂✲�❍❆�➒■�

❂✩❏✔�✩❆�➎✲❑� ▲✲▼◆✘✔✂� ♦❃� ✏➾❖●✩❹✔�❃◗✏� å✲P✬✚✯✲✪✘◗❘❂�✩❆� ✭◗✲�❄❂➮✯�✉✺� ✯☎✴●✚☛✻�❙❐➏� ❂✘➝✸✳✘�❚✘❃�✆✧� ❃◗✮�

✡❚❯✁✖✳❘❃✖✩✤❂�ô☛✵�❱◗☎❲✠�❳❨✙➞✵✘✪� ❇➸❩� ✔✳◗✛➾↔➤�➩❬❭✯�❪� ➜❫❡�➩❆�Ö➠❴� ❂✘✠✸❵②�❞❅❖✁❛✳☎☛P▲❜� ❇➀↔�

❝❞❡❢❣❤✐❥❦� ➀❈➹❅✖� ❢☛� ✞✏➻✏✳❃✂☛Õ�❱◗✮�➎❵➏� ❂✲➝❢Ù✏❂� ✸✴�❃✲✯✪❂� ✦Ñ�❧❄✡➹♠❱❍�✦✧�♥♦♣qrst� ✉✈✇①②� ③④⑤⑥⑦⑧� ⑨☛ü�

❄➬❵✯�☛✛❈✵❂✍�❤◗⑩� ❉◗✦r✳✛�✩✧�❶❵➏� ❷✮▼✚Ù❈✪� ❷✙⑩✺�✙☎❸✚↔❹� ➎✲➏� ❂❺➐r✳✑➪� â❪❂✑ü� ✦☛� ❀✳❊❈✪✘�➦❻☛� ➏✲� ❾❱❼✸✖✮ü�

ä✯�❯❽❾✯✑❽✾❱✸✦✤�☎✴✵�✆❿è➀✤✚❚✚✹✇�➎✲➏�✔✲▼✚❉✛✔� ❽✏✔✬●✥✸✹✇� ✚✤� ✦➣❅✚✪✚❂✘❬�❘✚➁✘�✩Ñ� ✯✏➂●❍�❃➃� ❅◗✘�î❈➏�

✁✂✄☎✂�✆✝✞✟✠✡☛☞�

✠✡☛☞✆✌✍✎✏�➄▼✬➅✭❹�✦Ñ�✪✑➝✚✳✏➆� ✍✩✁➆� ➪✩➦✚☎➹�✾✔➇↔➟q�➎✘➏➆� ✰➸➈➉� ✯❑✴●❂➉�Ö✮❆� ➪✑➐❢✳❵❀➊� ☛✦☛➋❆❄✴➦❃r✩☛➌➹�

➍➎➏➐➑➒➓➔→�

✁✂✄☎�✁✂✄☎✆✝✞✟✠✡☛☞�✌✍✎✏✑✒✓✔✕✖✗�

➣↔↕➙➛➜➝➞➟➠➡➢➤� ➥➦➧➨➩➫➭� ➯➲� ➳➵➸➺➻➼➽➾➚� ➪➶➹➘➴➷� ➬➮➱✃❐❒❮❰ÏÐÑ� ✘✙✚✛�ÒÓÔÕÖ×� ØÙÚÛÜ� ÝÞßàáâ� ã�✜✢✣�

✁✂✄☎✆✝✞✟✠�✡☛� ☞✌✍�✎✏✑✒�

✓✔✕✖✗✘✙✚✛�✜✢� ✁✂✄�✣✤✥✦�

✧★✩✪✫✬✭✮✯�✰✱✲✳✴✵✶�✷✸�✹✺✻�✼✽✾✿�

✁✂✄☎� ✆✝✞✟✠✡☛☞✌✂�

✁� äåæçè� ✁✂�éê�ëìí�

✁� îïðñ� òó� ôõ� ö÷øùúûüý�

✁� þÿ✁�➪➁❙❂➹➆✂✢✺�➳✔❄➏❂❉✯✖❆✲�✄✺�☎✑✑✆�

✝� ✞✟✠✡☛☞✌✍�✎✏✑✒�

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

❙❚❯❱❲❳� ❨❩� ❬❭❪�

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

❫�✁✂✄☎�❴❵❛❜❝❞❡❢❣❤✐�❥❦❧♠♥♦♣qrst�✉✈✇①�

✁✂✄�

Page 47 of 55Page 58 of 71

Vimala
Highlight



L ----- 

- 

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

✁� ✁✂✄☎✆✝✞�✁✂✄☎�
✁�

❁❂❃❄❅❆� ✁✂✄☎✆✝✞✟✠✡☛�❇❈❉❊❋●�❍■❏� ❈❑�▲❊▼◆❖�P◗�❘❙❚❯❱❙❂� ❲❳❨❩❬❭�✁� ✁✂✄☎� ✆✝� ✁✂✄☎✆✝�✞✟✠✡� ☛☞✌✍✎✏✑�

❪❫❴❵❛❜�❝❞❡�✁✂✄☎✆✝✞✟✠�

✁✂✄☎�✆✝✞✟✠✡☛✂☞�✌✞☎✍☛✎✏✑�✍✑✒✓✔✂✕✖✄✗�

✘✙✚�✛✜☎✚✁✢�✣✤✥✦✧✦☎✜✔�★✒✩✔✦✪✫✬�

✖✜✭✚✮✌✦✙✯�✰✣✱✂✲✱✖✝✄�✏✜✳�✎✂✴✞✵✶✴✷✸✹�

✺☎✲✻✄✦✌✼�✽✙✎�✺✾✯✹☛�
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ABSTRACT 

The foremost development in the volume and significance of 
web communication through the internet has enlarged the 
necessity of better security protction. The experts in providing 
security, while protecting the system maintains a record with 
containing marks of huge amount of support in recognizing 
attack revealing. Moreover, this limits the system capability 
as it can identify only the known attacks that are present in the 
database, in order to overcome this crisis, ensemble classifier 
to identify unknown attacks in the internet is proposed. This 
intrusion detection process involves elimination ofredundant 
and irrelevant features using wrapper based and filter based 
approach. A hybrid Logic based Adaboost Decision tree 
model is employed here. The anticipated ensemble classifier 
was utilized in the online available NSL-KDD dataset which 
is an improved version ofKDD cup dataset from 1999. The 
experimental outcomes demonstrates that the proposed 
method shows better trade off than the existing methods in 
terms ofaccuracy by 88.12 % in detecting the attacks than the 
traditional methods, while considering low false rejection 
rates. This proposed method is simulated in MATLAB 
environment to compute the accuracy. 

Key. words: Anomaly detection, intrusion detection, Logit 
based Adaboost, classification, attacks, Decision Tree 

1. INTRODUCTION 

where human can't reach yet if as soon as deployed, theirs 
batteries are sturdy in imitation of replace, accordingly it 
turns in accordance with be an extremely difficult 
undertaking after construct a battery powered community as 
execute stand scalable yet namely properly has lengthy 
existence span. Subsequent assignment over WSN is the 
wireless habit on communication. As the sensed facts 
propagate through wireless trough within the structure of 
radio frequencies, that turns in conformity with keep vital for 
network governor after protect network statistics out of 
intruders then attackers. Execution of various protection 
algorithms certain as like encryption, authentication, 
jamming detection alongside together with limit supply is a 
big element of WSN [21, 26]. 

WSN workshop in an surroundings where like is no consumer 
intervention and lesser consumer intervention then so is a 
node capturing risk, therefore it is essential because of sensor 
nodes in conformity with identify some assaults yet according 
to absorb corrective moves over its own in imitation of avert 
attackers beyond draining the complete lifespan about battery 
[5-9].AII legitimate node resources turns to busy state while 
replying to receiving data packets or authentication packets 
from attackers thereby making the battery to drain soon. 
Distributed deniel of service is similar as that ofDoS but more 
than one attacker is involved and cause severe attack. In this 
investigation, both the insider and the outsider attacks are 
handled using effectual feature selection and a hybrid 
classifier model to compute accuracy effectually [16-20]. 

The reminder of the work is structured as follows: Section II 
shows the state of the art of existing work that deals with 
handling the attacks and the related solutions to them [10]. 
Section III explains about the proposed work that includes 
selection of dataset (NSL-KDD dataset), followed by feature 
selection and the design of hybrid classifier to identify both 
the insider and the outsider attack. Section IV shows the 

eric outcomes and discussion of the anticipated work. 
· V illustrates the conclusion with the future direction 

of e work. 
P;rp4, 
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wished in accordance with dispose facts amongst twins nodes 
is without delay proportional in accordance with scale among 
the nodes [2]. As the WSN are deployed in far flung locations 

Wireless Sensor network is a network which is spatially 

allotted self-reliant sensors who co-operatively far its records 

to the sizeable area recognized so wretched rank [1-4]. In 

WSN, nodes fore its data together with wide variety of hops 
(multiple hops) according to its bad grade to decrease limit 

bad or after extend the batteries existence as like the control 
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ABSTRACT 

Healthcare is one of the fastest growing sectors of the US economy, employing over 12 million 
workers with women representing about 80% of the healthcare workforce. Rates of occupational 
injury to healthcare workers have risen over the past decade. Safety issues facing by the 
organizations include back injuries, slips and falls, laser hazards, chemical exposures, biological 
hazards, workplace violence, and community safety issues. A cause of accident is a result of 
hazard. A careless or uncontrolled hazard results in a major accident or a minor hazard. Now- a 
days; orientation, training, education has been dine as a. record for documentation. This kind of 
activity results in poor knowledge in job and hazard. The objective of this paper is to know about 
the responsibility of an individual based on leadership approach to be carried out in an 
organization, their work practice of effective management along with hazard control analysis and 
job hazard analysis (JHA), also called a job safety analysis (JSA), a technique to identify the 
dangers of specific tasks in order to reduce the risk of injury to workers. This promotes to know 
what the hazards are; reduce or eliminate them before anyone gets hurt. Also impacts on both 
overt and covert cultures of organization. This helps the organization to maintain revenues, 
minimize losses, serve communities and meet regularities and accreditation requirements. 

Keywords: hazard, Safety, Job hazard, risk, healthcare. 

A. INTRODUCTION 

Hazard control effectiveness impacts both the overt and covert cultures of any healthcare 
organization. 

The safety culture of healthcare organizations must be recognizable by those served. 
Healthcare organizations seeking to maintain revenues, minimize losses, serve their communities, 
and meet regulatory or accreditation requirements need effective safety functions. Healthcare is 
one of the fastest growing sectors of the US economy, employing over 12 million workers with 
women representing about 80% of the healthcare workforce. Rates of occupational injury to 
healthcare workers have risen over the p st dee e. Safety issues facing healthcare organizations 
include needle sticks, back injuries, slips nd, falls, laser hazards, chemical exposures, biological 
hazards, workplace violence, and commun safety issues. 

An increased emphasis on topics$Heh ,as emergency management, indoor air quality, and 
patent safety indicates=tet,Sf@gjilljfi#.s,e function in hea«hears organizations. 
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✵✎✕✺✷✝�✹✒✓☎✍✖✵✥✹✎✒✶❦� ❧✎❑�♠✒▼♥❁✌✝�♦♣♠q�☛r�✎✒☎�✎❥�s☎�✕✎✄✥�
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②③④⑤⑥⑦⑧�⑨⑩❶❷❸❹❺❻�❼❽❾❿➀➁�➂⑤➃❽➄➅➆� ➇❽➈� úûüýþÿ✁� ✂✄�☎✆✝✞✟✠� ✝✠� ✡� ☛☞✌� ✍ÿ✎✂✏✑ü✝✒✓� ✒✔� ✕✆✖� ✗✞üÿ✘✙✁� ✚✛� ✜✢�
✁� ✁✂✄☎✆✝✞✟✄✠✆✡� ✻✴✖✣✤� ✥❜� ⑥✺❚✦✞❬➍✧� ❾✼☎� ✪✒� ✂� ✕✎✝☎★� ❭✎✔◗✝✩� ✪� ✵✷� ✖✵✵☎✸❳�
❑✣❄� ❧❜❬☎★☎✢� ✳➛� ❼↔❶✆❪✶� ☛❳� ✫↔✬� ✭✬✫✮✯✰✱� ✲✳� ➻✴✵✶✷✸✹✺� ✻✼✽✾✸✿❀❁� ✪➊❘✍✕❛❬☛✘✒� ✓✣✖✥� ✣✖✶� ♥☎☎✆� ✖❂✞☎➪✖✢✌✝� ♥⑧� ✎✓❃❄✞� ❬✣☛✒❪✶� ❄✝�
❅❆❇❈❉❊❋●❍� ■❏❑▲� ▼◆❖P◗❘❙❚❯❱❲� ❳❨❩❬❭❪❫❴❵❛❜� ❝❞❡❢❣❤� ✐❥❦❧♠♥♦♣q� rst✉✈✇①②� ③④⑤⑥⑦⑧⑨⑩❶❷� ❸❹� ❺❻❼❽❾❿� ➀➁➂➃➄➅➆➇➈� ➉➊➋� ➌➍➎➏� ➐➑� ➒➓�
➔→➣↔↕➙➛➜➝�➞➟➠➡➢➤➥�➦➧➨� ➩➫➭➯➲� ➳➵➸➺➻�➼➽➾➚➪➶➹➘�➴➷➬➮�➱✃❐❒❮❰ÏÐÑÒÓÔ� ÕÖ×ØÙÚÛÜ�ÝÞ�ßàáâãä� åæ� çè� éêëìíî� ïðñòóô�õö� ÷ø� ùúûüýþÿ✁✂� ✄☎✆✝✞✟✠�
æ✎✡✦③☎❫� ✶☎✒✶✘✞✸☛� ✖✵✓➈✖✥✉✍▲☞� ✖✒✝� ❜☎✗❭✎✍➢� ✵✳✒✆☎✵✥✪❺☛➫� ❭✣✑✸❲� ✖✆✌❽✼❛➋❄✍� ✦☛➫↔� ➌✆P✗✣✹✒✎�✷✝� ➍P✎✆✤� ✜➅☎✖➞✏� ➣✸☛✆➌�➍✑� ❜☎ë✘✞ì�
☎➑✒✎❭❂✞� ✓✣☎✶☎� ✘♥✓☎✵✓✸� ✗✉� ❱✎✆✆☎✵✓� ✤✔✕❲� ✳✧➮④✞�✥✖✝� ☛❆✶� ❛➾✗✓✣� ✓✎� ❛✆✝� ❄P� ✶☎✞❺☛✵☎✩� ❑✣☎� ❹✒✥☎✘☎❬� ✘✙� ❑✣☛✒ó❻� ✪✶� ✒✘➎� ✂� ✃✹✆➌❁☎�
✢✞➍✄✚✛✔� ✝✖❬✂� ✘⑩☎❙� ✂� ✒✌✥❭✳✞➢� ❭ñ✓✣✳✜✫� ✰④✢✣✷✤✥✦✧� ➮★➽✩ö✪✯ö� ✥✌✵✣⑩✘✴✎✫☞� ♥❤✗� ☛✥� ☛✶� ✂� ✬✹✭❆✲✮☎� ✎❥� ✝✑✯✰✍☎✆✓� ↔❸❵✱❛❙☎� ➍✝�
✣✲➑✷�✘❙�✣✲✕❄� ✓✎� ✡✎➑✒✜✫④✳� ✷✦✧④✴✸✧✷✳✵✶�❑✴✬�✷✸� ✁✂�✳✵④�✹✺�✻➮✬� ✶✘✡✦❸☎�✗☎❱↔✒✎◗✎✼✰� ❼✣✌� ❹✒❬❂★✌✓�✎❥�❑✣☛✆✽▲�❀❴☞✹✝✌✸� ✶✾❁➈✓✝✎✒✶�
➑✦✸✓� ❀❾✺☛✸☛✒➪� ➀☎❬❭✎✞➢� ☛✆✿❀✧✞✣✸✫✜✤④❁� ✫✲❂❃➪❄� ➬✴✬� ✦✬❅❬� ⑦❆☎✝� ✎✒� ✥÷☎� ☛✒❆☎❪↕✓✹✉❜� ✎➛� ✹✒❇✍✺✖✗✑✘❨� ✥☎✵↔✆✘❈✘➪⑧❉� ❭✣☛✵❲�
➡✌❜☎✈✖❆☛✎✒� ❭☛Ù☎❁☎✄❊� ✒☎❆❭✳✤❋� ♦✽✳●✣✧✪✳✒❍� ■❏✥✲✣♣� ❑✳✸� ▲✤♠④✦✧✬⑤� ✍☎➵✍✸� ✥✉� ✣✖✞✝❭❸☎� ✂✆❵� æ✎▼③✌� ➣✶✠❝� ✓✎� ❻✓✎✍✠❜� ✍☎✓✞✑❂☞❂� ➍✝�
☛❜✗☎◆❪☎✆✓� ✖❽❀❯✡❛✓☛✎✒▲� ✸✲✡↔� ❖� ④✦P✷◗✵➽❘✦✫� ❙✎✆❚✓✳✞❶✒➡❯� ❚➼❱✌✸✸� ❵✖✗✂� ❭✣➝❲� ☛✒❱❁➣✝☎✶� ❱❁❂✵✓❾✆☛❱� ✶⑧✶✓✤✕▲� ➈✶☎✝� ❘✞�
✑✒✗☎➞✹❲☎✆✓� ✵✎✒✓⑨✼� ❣✍� ➥✺❳✞✓� ↔✎✕❶✒➡�✥✒➪� ☛✦❨✣❄➬✰✷✥✃� ❳❩✧▲❙✹➬✷✲✦� ❬✕✺✲➀✪✵✖❬☛✎✒� ♥✌❢☎☎✒� ☛✒❝✹❿✹✝✲✖❁✸� ✎✍� ➪❾❭❽✶✩� ✁� ✄☎� ➄✘②✸☛♥í☎�
✵➍� ♥☎� ✞✠✛❯❪✠✝� ✲▲✪✒✽� ❫q� ✿➚✿❄✦✳✞✧� ❴❵➍➡� ❂õ� ❛❜❝� ❞❡❢❣❤✐� ❥❦� ✥↔✛✓� ✗↔✤� ✴☎❺✤❁� ✎➛� ❝✹❺❄✞✶✹❧� ♠♥� ♥☎� ✶✵✛✼☎✝� ✗✎� ✂� ✒✲✕♥☎✍� ✂�
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❭✹✞☎❁☎✸✸� ✆❄①✦✘✞✧� ✓✘� ➄②❺✪❵☎� ✶✠✖➑❁④③❳� ❑✭✫④④⑤⑥� ❥✸✸④⑦➻� ⑧� ❝� ✲⑨❀✎✍❶☎✝� ⑦⑧� ✂� ✸❬❾✒➪� ✓☎✵✣✒✎❁✎✎⑩� ✖❶✖➀❞❄❷� ❑÷✌� ❸✒✝▼➑☎✒✓✖✼�
❹✤④✞❳✰� ❍�➟■❺❑� ✡✎✆⑦☛❁➬③� ✦➛�✂�❻✇★❼� ✳❽�③④●❾�✲✤❿➀✵✷➁④✻� ✦✲➂� ✵✣✖↕✵✗☎✞☛✶✓☛❱✸� ✎❥�✥✣✌� ➃✉❑� ③✌� ❹✒✥☎✞✵✎➄✌✵✓☛❺✹➅➆� ❼✣✑✒ê✶� ✍☎✴➚✓❄✝�
✑✆❆☎✞✡✘✒✆☎❞❬❾✝� ❘✞� ➋✘✕✿✲➇✑✵✖✗✑✎✒� ✑✒� ➦� ❀☎❂✞� ❬✎� ❀☎☎✞�✁� ☛☞✌✍✎✏✑✒✓� ❲✌❆☎✞✎➌✤✒✤✪✥✏➈� ✱⑩➀➉➔➮� ❱❃✛✒➊✌➋➈� ❋➀✎✍✺➍✲✃� ❱✡✖✼❄➈�
➌➍➎➏➐➑�➒➓� ➔→➣↔↕➙➛➜➝➞� ➟➠➡➢➤➥➦➧� ➨➩➫�➭➯➲➳➵➸�➺➻➼➽�➾➚�✁� ✁✂� ✁✂✄�➪➶➹➘➴➷➬➮➱✃❐❒❮❰�

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

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

✁✂✄☎✆✝✞✟✠✡�✁✂✄☎�
✠✡☛☞✌✍✎✏�✑✒�

✁✂✄☎✆✝☎�

✁✂✄☎✆✝� ✞✟✠✡☛� ☞✌✍✎✏✑✒✓� ✔✕✖✗✘✙� ✚✛✜✢✣✤� ✥✦✧� ★✩✪✫✬✭✮✯� ✰✱�
✲✳✴✵✶✷� ✸✹✺✻✼� ✽✾✿❀❁❂❃❄� ❅❆� ❇❈❉� ❊❋� ●❍■� ❏❑▲▼� ◆❖P◗❘❙❚❯❱�
❲❳❨❩❬❭❪❫� ❴❵❛❜❝❞❡❢� ❣❤� ✐❥❦❧♠� ♥♦♣qrs� t✉✈✇①� ②③④� ⑤⑥⑦⑧⑨⑩❶❷❸❹❺❻❼❽�
❾❿➀� ➁➂➃➄➅➆➇➈�➉➊➋➌➍➎➏� ➐➑� ➒� ➓➔→➣↔↕➙➛➜➝➞�➟➠➡� ➢➤�➥➦➧➨➩➫➭� ➯➲➳➵➸➺➻�
➼➽➾� ➚➪➶➹➘➴➷➬� ➮➱✃❐❒❮❰Ï� ÐÑ� ÒÓÔÕÖ×ØÙÚÛÜÝ� Þßàáâãäåæçèéêë�
ìíîïðñ�òó� ôõö�÷øùú�ûüýþÿ✁✂✄☎�✆✝✞✟✠✡☛☞✌✍� ✎✏�✑✒�✓✔✕✖✗� ✘✙✚✛�
✜✢� ✣✤✥�✦✧★✩✪✫✬✭✮✯�✰✱✲✳✴✵✶�✷✸✹✺✻✼� ✽✾✿❀❁� ❂❃❄❅❆❇❈❉❊❋●❍■�❏❑▲▼◆❖�
P◗� ❘❙❚❯❱❲❳� ❨❩❬❭❪� ❫❴❵❛❜❝❞� ❡❢� ❣❤✐❥❦❧♠♥� ♦♣qrs�t✉✈✇①②③④⑤� ⑥�
⑦⑧⑨⑩❶�❷❸❹❺�❻❼❽❾❿➀➁➂➃�➄➅�➆➇➈➉➊➋➌➍�➎➏➐➑�➒➓➔→➣� ↔↕�➙➛➜➝➞➟➠➡➢➤� ➥➦➧➨➩�
➫➭➯�➲➳➵➸�➺➻➼➽➾➚� ➪➶➹�➘➴➷➬�➮➱✃❐❒� ❮❰� ÏÐÑÒÓÔÕ� Ö×Ø�ÙÚÛÜÝÞßàáâ�
ãä� åæçè� éêëìíî� ïðñò� óôõö÷�øùúû� ➉➊➋➌➍�üýþÿ✁✂✄� ☎✆✝✞✟✠�
✡☛☞� ✌✍✎✏✑✒✓� ✁✂� ✔✕✖✗✘✙✚✛✜✢� ✣✤✥� ✦✧★✩✪✫� ✬✭✮✯✰� ✱✲� ✳✴✵�
✶✷✸✹✺✻✼✽✾✿❀❁�❂❃❄�❅❆❇❈�❉❊❋●❍■❏�❑▲▼◆❖P◗�❘❙�❚❯❱❲❳❨❩�❬❭❪❫❴❵�✄☎� ✆�
❛❜❝❞❡❢❣❤✐❥�❦❧♠♥♦♣� qrst✉� ✈✇①� ②③④� ⑤⑥⑦⑧⑨⑩� ❶❷❸�❹❺❻❼❽❾❿➀➁➂� ➃➄�
➅➆➇➈➉➊➋➌� ➍➎� ➏➐➑➒➓➔→➣� ↔↕� ➙➛➜� ➝➞➟➠➡➢➤� ➥➦➧➨➩➫� ➭➯➲➳� ➵➸➺➻➼➽➾➚➪➶�
➹➘➴� ➷➬➮➱� ✃❐❒❮❰ÏÐÑ�ÒÓ� ÔÕÖ� ×ØÙÚÛÜÝÞßàáâ� ãäå� æçèéêëìí� îï�
ðñòóôõö÷� øù� úûü� ýþÿ✁✂� ✄☎✆✝✞✟✠✡� ☛☞✌✍✎� ✏✑✒✓✔✕✖✗� ✘✙✚✛✜✢✣✤✥✦� ✧★�
✩✪✫✬✭✮✯� ✰✱✲✳� ✴✵✶✷✸� ✹✺� ✻✼✽✾✿❀� ❁❂❃� ❄❅❆❇❈❉� ❊❋●❍■❏❑▲▼◆❖� P◗� ❘❙❚�
❯❱❲❳❨�
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✁✂✄☎✆✝✞✟✂✠✡� ☛✟☞✆✠✌� ✍✎� ✏✑✒✓✂✔✕✖� ✗✔✘✙✂✔✙� ✝✂✑� ✚✙✛✜✢✟✣✟✤✥�
✦✧★✩� ✪✫� ✬✭✮� ✯✰✱� ✲✳✴✵✶✷✸� ✹✺✻� ✼✽✾✿❀❁❂�

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

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

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

✁✂✄☎✆✝✞✟✠�

❢❣� ✘✙❤❂� ✐✱✟✾❥❦★❦❧� ♠♥✙♦✯❈✸❫♣qrst✩✥� ❂❈❫✻✸★✉✯✙t� ✾✈✇❈� ①✽✯✸❂� ②③❫❂④⑤✆⑥❈✪⑦� ⑧✙✪⑨� ⑩✪❈❶✯❈✢❫❷q❸✢❹✩❺❦✙�
❻❼❽❁❾✙❣✘�❿♥✙➀✗✙✸❽❥�➁➂➃� ➄➅➆➇�➈➉� ➊➋➌➍�➎✩✆➏➐➑➒➓� ➔→✩❦✙� ✟➣↔✪❼✟❽→↕❦� ➙⑤❈� ➛✐t✙✹�✽✸� ✘✻❈�♠➜❃➝✯✙✸❫➞� ➟♠� ❂→❈�
➠✽❺❻❦� ★✸� ✘✻❈� ✹✽❽➡❾❈✢❂➢� ⑧→✙➞� ➤✽� ✸✽✘� ❫✽✸✄✆➤✙⑤� ➥→✙� ❦✙➦✐✸➧★❫t� ✽➨� ✘→✙� ➩✑⑤✹�➨➫⑤� ➩✙✆➏→➥✆✸➭➢� ➯❼✬� ➩✽⑤➤�
✙❾r✙➤❻✆✸➲� ✆t� ✗t✙✥� ★✸� ➥→★t� ➎➳⑤➵� ✡✽� ④➸❃⑤❽✽❾➺� ❂✻➺� ➻➦★❂✐❂✆✽✸t� ✽➼�➼➜✙➽✯❈✸❽➾➚➛✐t❈✹� ✐➪➪⑤➳✟➶→❈❦➢� ➹❼⑤✥�
✙❾r✙➤❻✆✸➘� ➴✚✽✹➄❽✙t� ❂→✩� ➸✙❫✘➳⑤� ⑤❈➣✪✙t✙➒✘✐✘✈➳➷� ➬✐❦❃✹� ✽✸� ✘→✙� ➮✆⑨✆✾✐⑤✆➱� r✙✃✩✩❣� ✘→✩� ➠❼⑤✥❦� ★✸� ✘→✙�
❦✙✸❐❈✸➶✙❒� ❮✙❈❰� Ï✩➙Ð★✸Ñ�➣✙⑤➼➫⑤❾➅� r✙Ò✙⑤� ✘→✐✸� ✘✪✐✥★✡★④✸✐✾� ❾✐❫✻✆✸➃� Ó➺ÔÕ★✸➏�Ô✾Ñ✽⑤★✘→➍❦� ➛✩❫✐➡Ö❈� ❼×� ØÙ�
✐rÚÛÜ� ✘✽� Ý✙⑤Þ➫⑤❾� ✐✯✘④❾✟✘★✣�➨ß✐✘✯⑤✙� à➥á❽✘✆➳✸�â✽❾� ⑤✐➩� ✹✐❂❄� ✐✸✹� ★ã➮� tä✟Ó✐r★å➱➢� ➔→❃⑤➺� ✐⑤✙� ✃✑�
æçèéêëìí� îïðñòó� ✢✟❾✙Ó♣� ❫④ôõ✆➷ö④➡❦� ÷✐Ñø✽ù➩✽✪➤Ö� úûüýþ� ✟➒✹� ➯✇✆➣ÿÑ⑤✟➦� ❾✽✥✙✁� ü✽➥→� ➥➐✙t✙�
➧↕❫→✸★♦✯✙Ù�✐✪❈� t→✂❋✽➠�❣✙✯⑤✐✾�■✙✃➟❺✄�➠→✈❽→�❾Ô➣� ➎✽⑤✥t� ✘✽� ➧→✙� ❂s✪☎❈➊� ✆✐✪✳✟✝✞❈�➩✻✈✣✻� ★❦� ✟✾❦✑� ✟�➎✽✪✟�
✠→✙✡� Ó❈✐☛�➩❈★✧→➥❦�➎☞✆➶✻�✐❫❂� ✐➮� ➩➳⑤✥�➸✙✌❂➟⑤�⑤✙➪✪➺➮✙ôõ✍✘★④■➮➢� ⑩⑤✽❾� ✘→✙� ✙❤➪✩⑤★❾✙✱➊t� ❽➳❣✥❁❽❂✩➤�❼➒� ✘✻✙�
✎➡➊✙✸r❈⑤✏�➛✽✔➵�⑤❈❹✆✩➎�✹✐➥✐Ù❈❂❴� ★❂� ✆❦�➼➫➡✸✹�❂→✐✘�t✇★➪�Ñ⑤✐❾� ❾④✥❈✾�➪❈⑤✑✒⑤⑨t� r✙✓❈✪�❐→❄✸�û✔✕✖�❾➳✥✙✗�

✁✂✄☎✆✝✞✟✠� ✘✙✚✛✜✢✣✤✥✦� ✧★✩✪✫✬✭✮✯✰� ✱✲✳✴� ✵✶✷✸� ✹✺✻✼✽✾✿❀� ❁❂❃� ❄❅❆❇❈❉❊❋� ●❍■� ❏❑▲▼◆❖P◗❘�
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The Zinc acetate and sodium tungstate were dissolved 

separately in DD water to obtain 0.5 mol/l solutions. Sodium 

tungstate solution in required stoichiometry was slowly added 

into vigorously stirred zinc acetate (100 ml of 0.5 m) solution._ 

After 30 mins, sodium hydroxide solution was slowly added into 

the above solution and solution was turns to whitish black colour 

gel type solution. Then this solution was transferred to 

sonication chamber and sonicated for 30 mins with 40Hz power. 

The resultant product was dried at 100°C for 12 hours (h) and 

calcined at 400, 600 and 800°C for 3 h. The pure ZnO 

nanostructures were also prepared by the same procedure 

without the addition of sodium tu gstate solution. The schematic 

2. Experimental Details 

2. 1 Materials and Methods 

Analytical Reagent (AR) grade zinc acetate (ZnC4H604- 

99.99% ), Sodium tungstate (Na204W•2H20-99.99%), sodium 

hydroxide, double distilled water (DD) were used as precursor 

materials without further purification for the preparation of pure 

and tungsten doped ZnO nanostructures by sonication method. 

In this paper, we discuss about the synthesis of W doped 

ZnO nanostructures via sonochemical root and the impact of 

calcination temperature on the structural and optical properties 

of synthesized nanostructures. The optoelectronic and 

photodegrdation properties of ZnO nanoparticles are touchy to 

dopant and calcination temperature. It is consequently vital that 

the relation among the size and operating conditions be surely 

understood so that the properties of the nanoparticles may 

additionally be tuned in accordance to the purposes for which 

they are synthesized. 

In the case of ZnO nanostructures, the fundamental 

limitations are the excessive energy gap, agglomeration, and 

poor particle dispersability. Researchers have attempted to 

overcome these issues by altering the structure of ZnO 

nanostructures using dopants or some other inhibitors. In fact, 

surface modification by surfactants has proven beneficial for 

heading off aggregation, and doping is expected to decrease 

the energy gap and shift the required excitation wavelength 

from the UV range to the visible light spectrum (13-16]. 

Therefore, the doping of the structure of ZnO nanostructures the 

usage of appropriate dopants is predicted to improve their 

affectivity in the photo degradation of organic pollutants and 

additionally in antibacterial activities (17-24]. 

1. Introduction 

Interest in the research efforts on ZnO nanostructures is 

pushed by means of its quite a number applications in blue and 

ultraviolet (UV) light emitters regions, transparent conductors, 

solar cell windows, gas sensors, photovoltaic devices and 

surface acoustic wave devices (1-6]. Progress made in the area 

of ZnO primarily based nanomaterials and devices shows that 

ZnO has a top notch viable due to its wide and direct band gap 

of 3.37 eV and a large excitonic binding energy of 60 meV at 

room temperature. In the past several years, a number of 

strategies have been employed to put together ZnO 

nanostructures such as Sol-gel, sonochemical, micro emulsion, 

hydrothermal and chemical coprecipitation methods. In this 

above mentioned methods, sonochemical method is recognized 

as opted method to prepare doped ZnO nanostructures (metal 

and non-metals) (7-12]. 
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wastewater. But none of the reported technologies 

serves 100% solution in terms of efficiency and eco- 

nomic point of view [7]. Advanced oxidative degrada- 

tion of organic dye molecules using semiconductor 

photocatalysts considered a promising one in terms of 

low operational cost and harmless byproducts, like co2 
and H20 [8]. However poor efficiency under solar light 

irradiation, difficult recovery of the catalyst after deg- 

radation process, photocorrosive effect and frequent 

agglomeration may limit the utility of these catalysts 

under large scale operations [ 1 J. Under these circum- 

stances, it is essential to develop new organic-inor- 

ganic hybrid materials to overcome the above said limi- 

tations. Recently many researchers are working to- 

wards the development of novel metal-organic struc- 

tures with tailored band gap energy that is suitable for 

visible light harvesting [9]. 

A new class of multifunctional nanomaterials are syn- 

thesized by doping the nano-sized semiconductor ma- 

terials onto the surface of reduced graphene oxide 

(RGO). These multifunctional nanomaterials have at- 

tracted many peoples owing to its enhanced catalytic, 

electrical and magnetic properties [10, 11, 12, 13]. Re- 

cently nano-sized rare earth metal and its compounds 

doped on carbonaceous materials have also been dem- 

onstrated for photoluminescence, high temperature 

desulphurization and hydrogen production applications 

[14, 15, 16]. The rare earth oxide ceria is a promising 

There are plenty of technologies in the form of physi- 

cal, chemical and biological technologies are used for 

the removal of dye molecules present in the industrial 

The excessive exploitation and unsustainable consump- 

tion of natural resources create lots of imbalance in 

the ecological systems. Alongwith the overutilization, 

the ecological imbalance is also caused by the pollu- 

tion on the air, land and water resources. Among the 

kinds of pollution, water pollution poses immediate and 

irredeemable damages to human health [1 ]. Thousands 

of water pollutants are declared as harmful for human 

health [2]. The large sized complex organic molecules 

like dyes are considered as a great hazard due to its 

non-biodegradable nature [3]. Industries, like dyeing, 

printing, plastic, paint and food industries use more 

than 10,000 types of dyes with an annual production 

of 0. 7 million tonnes to impart colour to their products 

[4,5]. Large quantities of dyes are left unused and are 

released with the effluents [6]. In such a context, it is 

essential to remove the dye molecules present in the 

wastewater before releasing the effluent into the wa- 

ter bodies. 

1. INTRODUCTION 

Garica papaya, CeO/RGO NHC, Photocatalyst, Frac- 

tional order, Acid red 88 

KEYWORDS 

A sustainable method of preparation and its utilization in harvesting renewable energy is a prime concern in 

environmental protection. We report here the preparation of a hybrid inorganic semiconductor with organic carbon 

base as a solar active photocatalyst. The prepared catalyst is used for the environmental remediation of degrading 

dye molecules in an aqueous medium. Reported CeO/RGO nanohybrid catalyst (NHC) synthesis includes green 

synthesis of rGO using Garica papaya leaf extract followed by nanoceria coating over the reduced graphene oxide 

(RGO). The prepared catalyst was characterized by SEM, XRD, EDX, FTIR, BET surface area and UV-DRS. Photo- 

catalytic degradation study of the acid red 88 (AR 88) dye by NHC was carried out under both UV and direct solar 

lights. Reaction kinetics for the photocatalytic degradation was studied. 
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high energy input [11). Using semiconductor photocatalysts, 

the detoxification and degradation can be achieved instantan- 

eously with harmless end products. 

Ti02 [12], ZnO [13], ZnS [14), Sn02 [15) and W03 [16] 

are some of the photocatalysts developed in recent times, exten- 

sively applied for photocatalytic dye degradation and organic 

compounds. Combined catalysts like Sn02 co-doped with Ti02 

[ 17] and Sn02 co-doped ZnO [ 18] are used as UV active photo- 

catalysts for dye degradations. These semiconductor and chalco- 

genide catalysts have played eminent role in degrading the 

organic dyes with the help of UV light. Moreover, nano-archit- 

ected carbon materials such as CNT along with semiconductor 

catalyst show a spectacular performance in photocatalysis. 

Recent investigations of CNT' s superior electrochemical beha- 

viour are promptly employed in super-capacitor electrodes as 

well as a hybrid material in energy storage appliances [ 19,20). 

An allotropic, monolayered, one atom thick sp' hybridized 

carbon with a two-dimensional honeycomb matrix is known 

as graphene. Synthesis of graphene has opened up a spectrum 

of applications like lithium batteries [21,22), super-capacitors 

Over the decades, industrial sprawl and accumulation of 

population along river basins has created a huge amount of 

water pollution. Among the pollutants, dyeing industrial waste- 

water is a major concern, due to its toxicity, carcinogenic and 

deep coloring nature. The dye bearing wastewater creates huge 

environmental implications that directly affect the aquatic 

organisms and human beings [ 1,2). Various physical, chemical 

and biological treatment technologies are reported for the 

removal of pollutants from the dye bearing wastewater. Some 

of them are adsorptive removal of dyes using high surface 

area adsorbents such as microporous [3] and activated spherical 

carbon spheres [ 4], chemical induced coagulation and floccu- 

lation by polymers [5], membrane separation like ultra- and 

nano-filtration [6,7) and advanced oxidation [8] technologies 

using atmospheric oxygen and biomes [9]. The applicability 

of the present technology is limited due to poor economic viability, 

poor selectivity towards dispersed dye, tedious optimization, 

longer adaptation period [ 1 OJ, massive sludge formation and 

INTRODUCTION 

r-------------------------------------1 

I In present study, the preparation of solar active photocatalyst and its application for the detoxification and degradation of dye molecules I 
I in aqueous medium is demonstrated. The reduced graphene oxide (rGO) is prepared from graphene oxide (GO) using Carica papaya leaf I 

extract. Nanosize Ce02 was coaled over the rGO surface to make a nanocomposite photocatalyst. Prepared composite catalyst was 

I characterized using SEM, HRTEM, XRD, EDX, FTIR, FT-Raman and UV-DRS techniques. The prepared composite catalyst was used I 
I for the degradation of auramine-0 dye in its aqueous solution using UV and solar irradiations. The degradation kiuetics is also evaluated I 
I using Langmuir-Hinshelwood kinetic model. The kinetic curves are analyzed using basic algorithm. A deviation from the experimental I 

values and the reaction order is enumerated. 
I I 
I Keywords: Ce02'rGO, Carica papaya, Photocatalytic degradation, Fractional order, Auramine-0 dye. I 
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Corrosion resistance of 18 Carat Gold in Ringer's 

Solution and lactated Ringer solution has been investigated 

by polarization study and AC impedance measurements. All 

measurements were performed at 37±1 °C. Ringer's 

Solution was composed of 6.0 g L-1 NaCl, 0.075 g L-1 KC!, 

Since Na+ is normally the principal extracellular ion, 0.1 g L-1 CaCb and 0.1 g L-1 NaHC03. The lactated Ringer 

sodium chloride is the major component of most Ringer's solution comprised of 6.0 g L-1 NaCl, 0.3 g L-1 KCI, 0.2 g 

solutions. Some formulations have relatively few additional L-1 CaCb and 3.1 g L-1 sodium lactate. 6·8•11 
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Materials and methods 

EXPERIMENT AL 

The impedance method consists in measuring the response 

of an electrode to a sinusoidal potential modulation of small 

amplitude (typically 5-10 m V) at different frequencies. The 

alternative current (AC) modulation is superimposed either 

onto an applied anodic potential or cathodic potential or 

onto the corrosion potential.?'!? 

The Electrochemical impedance spectroscopy (EIS) is a 

relatively modem technique widely extended in several 

scientific fields. The EIS consists on a non-destructive 

technique when working under equilibrium conditions (free 

corrosion potential or open circuit potential), particularly 

sensible to small changes in the system that allows to 

characterize material properties and electrochemical systems 

even in low conductive media. 

ingredients but are nevertheless more complex than most 

"buffered salines", consisting principally of sodium chloride 

and a pH buffer, presented Ions such as Na", K+, Ca2+, and 

Mg2+ are critical for many functions. Researchers initiating 

work are urged to select physiological solutions carefully for 

the particular species to be studied, and to consider 

developing new ones based on analysis of the natural 

extracellular medium. Many Ringer's solutions.v" are the 

product of empirical testing for retention of the activity 

being studied. Thus, in addition to being used directly, 

recipes provided here can serve as a starting point for 

improved formulations. 

Ringer's analysis of the influence of blood constituents on 

contraction of the frog heart ( 1882-1885) pioneered general 

development of artificial extracellular media for 

maintenance of living material during in vitro physiological 

studies. "Ringer's solutions" are thus defined here as those 

designed to substitute for the blood plasma, hemolymph, or 

other extracellular fluids of any species with respect to 

variables such as ionic concentrations, pH, and osmotic 

pressure. Media described in the literature as "physiological 

salines" and "balanced salt solutions" are included here 

under the general Ringer's heading. Mimicry of native 

conditions is achieved in varying degrees by the many 

different Ringer's formulations.Ringer's solutions are 

typically intended for relatively short-term maintenance of 

living material, not for its growth or extended culture. In this 

respect they differ from cell, tissue, and organ culture media, 

which are more complex and beyond the scope of this 

Compendium. 

Surface properties and anti-corrosion characteristics are 

the most important material characteristics determining the 

biofunctionality of all implant materials. 18 Carat gold has 

been a valuable biomaterial for manufacturing implants due 

to its unique properties such as shape memory effect, super 

elasticity and good mechanical properties.':" Many devices 

such as stent, orthodontic wires and root canal files have 

been used clinically."? 

INTRODUCTION 
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This work aims at studying the electrochemical behaviour of metals like 18 carat gold in presence of Simulated Ringer's Solution and 

Lactated Ringer's Solution in presence of 100 ppm of NaCl and also 100 ppm of glucose are used to simulate the body fluids. The 

behaviour of the metal was monitored by polarization study and electrochemical impedance spectroscopy (EIS). All the experiments were 

carried out at a constant temperature of 3 7 °C. From these studies, it was concluded that the avoid of excess of NaCl and also glucose in 

both Ringer solutions in medicinal uses. 
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