












































22UBT340C/22UBT440C
BIOLOGY FOR ENGINEERS

02 - Credits (2: 0 : 0)
Hours / Week : 02 CIE Marks : 50

Total Hours : 26 SEE Marks : 50

UNIT-I 06 Hrs.

Bio Inspiration Models Used In Engineering:

Bio inspiration - Introduction, Alliance between Engineering and Biology, Biomimicry -
Science mimicking nature.

Bird flying (GPS and aircrafts), Lotus leaf effect (Super hydrophobic and self-cleaning
surfaces), Gecko Feet, Plant burrs (Velcro), Shark skin (Friction reducing swimsuits),
Kingfisher beak (Bullet train), Fire fly LED.

UNIT–II 06 Hrs.

Nature Bioinspired Materials And Mechanisms

BioEcholocation (ultrasonography, sonars), Photosynthesis (photovoltaic cells, bionic leaf),
Respiration (MFCs)
Human Blood substitutes-hemoglobin based oxygen carriers (HBOCs) and perflourocarbons
(PFCs). Artificial Intelligence for disease diagnosis. Bioichips & their applications.

Biosensors & their applications. Nanobiomolecules in medical science. Biofilms in dental
treatment

UNIT–III 07 Hrs.

Human Organ Systems And Bio Designs

Brain as a CPU system (architecture, CNS and Peripheral Nervous System, signal transmission,
EEG, Robotic arms for prosthetics. Engineering solutions for Parkinson’s disease).

Heart as a pump system (architecture, electrical signalling - ECG monitoring and heart related
issues, reasons for blockages of blood vessels, design of stents, pace makers, defibrillators).

Lungs as purification system gas exchange mechanisms, spirometry, Ventilators, Heart-lung
machine).

Eye as a Camera system, bionic eye. Kidney as a filtration system - dialysis systems. Muscular
and Skeletal Systems as scaffolds, bioengineering solutions for muscular dystrophy and
osteoporosis.

UNIT–IV 07 Hrs.

Trends In Bioengineering

Bioprinting techniques and materials, 3D printing of ear, bone and skin. 3D printed foods,
electrical tongue and electrical nose in food science, DNA origami and Biocomputing,
Bioimaging and Self-healing Bioconcrete (based on bacillus spores, calcium lactate nutrients



and biomineralization processes) and Bioremediation and Biomining via microbial surface
adsorption (removal of heavy metals like Lead, Cadmium, Mercury, Arsenic). Bio-bleaching.

Reference Books *

1. Human Physiology, Stuart Fox, Krista Rompolski, McGraw-Hill eBook. 16th Edition,
2022

2. Biology for Engineers, Thyagarajan S., Selvamurugan N., Rajesh M.P., Nazeer R.A.,
Thilagaraj W., Barathi S., and Jaganthan M.K., Tata McGraw-Hill, New Delhi, 2012

3. Biology for Engineers, Arthur T. Johnson, CRC Press, Taylor and Francis, 2011
4. Biomedical Instrumentation, Leslie Cromwell, Prentice Hall 2011
5. Biology for Engineers, Sohini Singh and Tanu Allen, Vayu Education of India, New

Delhi, 2020.
6. Biomimetics: Nature-Based Innovation, Yoseph Bar-Cohen, 1st edition, CRC Press,

2012
7. Bio-Inspired Artificial Intelligence: Theories, Methods and Technologies, D. Floreano

and C. Mattiussi, MIT Press, 2008
8. Bioremediation of heavy metals: bacterial participation, by C R Sunilkumar, N

GeethaA C Udayashankar Lambert Academic Publishing, 2019
9. 3D Bioprinting: Fundamentals, Principles and Applications by Ibrahim Ozbolat,

Academic Press, 2016
10. Electronic Noses and Tongues in Food Science, Maria Rodriguez Mende, Academic

Press, 2016

Web links and Video Lectures (e-Resources)

• VTU EDUSAT / SWAYAM / NPTEL / MOOCS / Coursera / MIT-open learning resource

• https://nptel.ac.in/courses/121106008

•

https://freevideolectures.com/course/4877/nptel-biology-engineers-other-non-biolo

gists

•

https://ocw.mit.edu/courses/20-020-introduction-to-biological-engineering-design-s

pring-2009

•

https://ocw.mit.edu/courses/20-010j-introduction-to-bioengineering-be-010j-spring-

2006

• https://www.coursera.org/courses?query=biology

• https://onlinecourses.nptel.ac.in/noc19_ge31/preview

• https://www.classcentral.com/subject/biology

• https://www.futurelearn.com/courses/biology-basic-concepts



Course Outcomes**

After completion of the course student will be able to

1. Corroborate the concepts of biomimetics for specific requirements.
2. Understand the concept of bioinspired materials and mechanisms.
3. Evaluate the principles of design and development of biodesigns based on human

organ systems.
4. Explore innovative biobased solutions for ecofriendly and socially relevant problems.

Course

Outcomes

Programme Outcomes Programme Specific

Outcomes

1 2 3 4 5 6 7 8 9 10 11 12 PSO1 PSO2 PSO3

CO 1 3 1 1
CO 2 3 1 1
CO 3 3 1 1
CO 4 3 1 3 1 1 1



22UCS309L 

Data Analytics Using R 

Credits: 01 

L:T:P -0:1:1 CIE Marks: 50 

Total Hours: 24 

 

SEE Marks: 50 

 

UNIT-I 3(T)+3(P) 

Introduction to Data Analytics:Overview of Data Analytics, Need of Data Analytics, Nature of Data,  

Classification of Data: Structured, Semi-Structured, Unstructured,Characteristics of Data, 

Applications of Data Analytics 

Introduction to R:Overview of R programming, Data Types in R, Few Commands for Data 

Exploration 

Loading and Handling Data in R:Expression, Variables and Functions,Missing Values Treatment in R, 

Using the ‘as’ Operator to Change the Structure of Data 

UNIT–II 3(T)+3(P) 

Vectors:Sequence Vector, rep function, Vector Access, Vector Names, Vector Math, Vector 

Recycling, Matrices: Matrix Access, Factors:Creating Factor, List:List Tags and Values, Add/Delete 

Element to or from a List, Size of a List, Few Common Analytical Tasks,Aggregating and Group 

Processing of a Variable, Simple Analysis Using R 

Methods for Reading Data: CSV and Spreadsheets, Reading Data from Packages 

UNIT–III 3(T)+3(P) 

Exploring Data in R:Introduction, Data Frames,R Functions for Understanding Data in Data Frames,R 

Functions for Understanding Data in Data Frames,Load Data Frames,Exploring Data,Data Summary, 

Finding the Missing Values, Invalid Values and Outliers, Descriptive Statistics, Spotting Problems in 

Data with Visualization 

UNIT–IV 3(T)+3(P) 

Linear Regression using R:Introduction, Model Fitting, Linear Regression, Assumptions of Linear 

Regression 

Case study: Exploring the appropriate data sets from Kaggle web site and perform the data analytics 

using linear regression. 



Reference Books  

1. Seema Acharya, Data analytics using R,2018, McGraw Hill Education (India). 

2. Owen Jones, Robert Maillardet, and Andrew Robinson, Introduction to Scientific 

Programming and Simulation Using R, 2014,CRC Press 

3. Daniel Bell, RProgramminga Step-by-Step Guide for Absolute Beginners,Second Edition May 

2020, KDP Amazon Publishing 

4. Mark Gardener, BeginningRThe Statistical Programming Language,2012, John Wiley & Sons, 

Inc 

Course Outcomes 

After completion of the course student will be able to 

1. Demonstrate proficiency in using R's data structures,data reading  functions (e.g., read.csv, 

read.table) and preprocessing the data. 

 

2. Construct different graphs for visualizations of the data (e.g., histograms, scatter plots, bar 

charts) to interpret the insights they provide 

 
3. Develop R scripts to conduct exploratory data analysis (EDA) to uncover patterns, trends, 

outliers in data and interpret the insights they provide 

 

Course 

Outcomes 

Programme Outcomes (POs) Program Specific  

Outcomes (PSOs) 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 

CO1 2 1 1  1       1 1  1 

CO2 1 2 1  1       1 2 1 1 

CO3 1 2 3 2 1       1 2 2 2 

 

 



22UCS403C 

System Software 

Credits: 03 

L:T:P  -  2:0:2 CIE Marks: 50 
Lecture Hours/Week   : 02 
Practical Hours/Week : 02 SEE Marks: 100 

 
UNIT-I 07 Hrs. 

Machine Architecture: Introduction, System Software and Machine Architecture, Simplified Instructional 

Computer (SIC) - SIC Machine Architecture, SIC/XE Machine Architecture, SIC Programming Examples, 

Traditional (CISC) Machines - VAX Architecture, RISC Machines - Ultra SPARC Architecture. 

Assemblers: Basic Assembler Function - A Simple SIC Assembler, Assembler Algorithm and Data 

Structures 

UNIT–II 07 Hrs. 
Assemblers: Machine Dependent Assembler Features - Instruction Formats & Addressing Modes, 

Program Relocation. Machine Independent Assembler Features: Literals, Symbol-Definition 

Statements, Expression, Program Blocks, Control Sections and Programming Linking. 

UNIT–III 07 Hrs. 
Loaders And Linkers: Basic Loader Functions - Design of an Absolute loader, A Simple Bootstrap 

Loader, Machine-Dependent Loader Features - Relocation, Program Linking, Algorithm and Data 

Structures for a Linking Loader, Machine-Independent Loader Features - Automatic Library Search, 

Loader Options, Loader Design Options - Linkage Editor, Dynamic Linkage, Bootstrap Loaders. 

UNIT–IV 07 Hrs. 
Lex and Yacc: The Simplest Lex Program, Recognizing Words with LEX, Grammars, Parser-Lexer 

Communication, A YACC Parser, The Rules Section, Running LEX and YACC, LEX and Hand- 

Written Lexers, Using LEX - Regular Expression, Examples of Regular Expressions, A Word 

Counting Program, 

Using YACC - Grammars, Recursive Rules, Shift/Reduce Parsing, What YACC Cannot Parse, A 

YACC Parser - The Definition Section, The Rules Section, Symbol Values and Actions, The LEXER, 

Compiling and Running a Simple Parser, Arithmetic Expressions and Ambiguity, Variables and Typed 

Tokens. 

Reference Books * 

1. System Software – An Introduction to Systems Programming, Leyland. L. Beck, Pearson 

Education, 3rd Edition, 2012 

2. Lex and Yacc, John. R. Levine, Tony Mason and Doug Brown, O’Reilly, SPD. 1999 

3. System Programming and Operating Systems, D. M. Dhamdhere, McGraw Hill Education, 3rd 

Edition. 



 Course Outcomes**  

 After completion of the course student will be able to 
1. List and define features/concepts of machine architectures and system softwares. 

2. Explain characteristics/concepts/basic operations of machines architectures, system softwares. 

3. Write programs to implement simple assembler, loader, linker, lexical analyzer and syntactic 

analyzer. 

4. Compare and contrast types of software, machine architectures, system software and Lexical 

and syntactic analyzer. 

5. Modify assembler and loader algorithms to incorporate machine independent features and 

feasible alternative designs. 

 
* Books to be listed as per the format with decreasing level of coverage of syllabus 
** Each CO to be written with proper action word and should be assessable and quantifiable 

 
Course Outcomes Programme Outcomes (POs) Program Specific  

Outcomes (PSOs) 
1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 

CO1  2 2 2         1  1 
CO2  2 2 2         2  1 
CO3  3 3 2         3  1 
CO4  2 2 2         3  1 
CO5  2 2 2         3  1 

 



 

SUBJECT CODE 
21UCS036E 

ADHOC WIRELESS NETWORKS 

 Credits: 03 

L:T:P - NL : NT: NP 3:0:0 CIE Marks: 50 

Total Hours/Week: 03 SEE Marks: 50 
 

UNIT-I 10 Hrs. 

INTRODUCTION, Cellular and Ad Hoc Wireless Networks, Applications of Ad Hoc Wireless Networks, 

ISSUES IN AD HOC WIRELESS NETWORKS,  

MAC PROTOCOLS FOR AD HOC WIRELESS NETWORKS: ISSUES IN DESIGNING A MAC PROTOCOL, 

DESIGN GOALS OF A MAC PROTOCOL, CLASSIFICATIONS OF MAC PROTOCOLS, 

CONTENTION-BASED PROTOCOLS: MACAW: A Media Access Protocol, Floor Acquisition Multiple 

Access Protocols, Busy Tone Multiple Access Protocols, MACA-By Invitation, Media Access with 

Reduced Handshake 

 

UNIT–II 10Hrs. 

ROUTING PROTOCOLS FOR AD HOC WIRELESS NETWORKS: ISSUES IN DESIGNING A ROUTING 

PROTOCOL FOR AD HOC WIRELESS NETWORKS, CLASSIFICATIONS OF ROUTING PROTOCOLS, 

TABLE-DRIVEN ROUTING PROTOCOLS: Destination Sequenced Distance-Vector Routing Protocol, 

Wireless Routing Protocol, Cluster-Head Gateway Switch Routing Protocol, Source-Tree Adaptive 

Routing Protocol 

ON-DEMAND ROUTING PROTOCOLS: Dynamic Source Routing Protocol, Ad Hoc On-Demand Distance-

Vector Routing Protocol, Temporally Ordered Routing Algorithm, Location-Aided Routing 

 

UNIT–III 10 Hrs. 

TRANSPORT LAYER PROTOCOLS FOR AD HOC WIRELESS NETWORKS: 

ISSUES IN DESIGNING A TRANSPORT LAYER PROTOCOL, DESIGN GOALS OF A TRANSPORT LAYER 

PROTOCOL, CLASSIFICATION OF TRANSPORT LAYER SOLUTIONS, TCP OVER AD HOC WIRELESS 

NETWORKS, Brief Revisit to Traditional TCP and its performance in ADhoc network, Feedback-Based 

TCP, TCP with Explicit Link Failure Notification, TCP-BuS, Ad Hoc TCP , SplitTCP, 

 

UNIT–IV 10 Hrs. 

WIRELESS SENSOR NETWORKS, Applications of Sensor Networks, Comparison with Ad Hoc Wireless 

Networks, 3 Issues and Challenges, SENSOR NETWORK ARCHITECTURE, Layered Architecture, 

Clustered Architecture, Data Dissemination, Data Gathering, Mac Protocols For Sensor Networks 

 

Reference Books * 

1. C. Siva Ram Murthy and B.S.Manoj - AdHoc Wireless Networks: Architectures and Protocols, 

2004, PHI 
2. Jagannathan Sarangapani - Wireless Ad-hoc and Sensor Networks: Protocols, Performance and 

Control, CRC Press. 

 

Course Outcomes**  



After completion of the course student will be able to 

1. Know the AdHoc wireless network operation and applications. 

2. Identify design of MAC protocols for Ad Hoc Wireless Networks.  

3. Analyze Routing protocols for Ad Hoc Wireless Networks . 

4. Know the need for TCP protocol in Ad Hoc Wireless Networks.  

5. Identify issues and challenges in Wireless sensor network. 

 

 
* Books to be listed as per the format with decreasing level of coverage of syllabus 
** Each CO to be written with proper action word and should be assessable and quantifiable 

 

Course Outcomes Programme Outcomes (POs) Program Specific  
Outcomes (PSOs) 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 

CO1 - 3 2 - 2 2 - - - - - - 1 - - 

CO2 - 2 1 - 2 1 - - - - - - - 1 - 

CO3 3 2 - - 1 - - - 1 - - - 1 1 3 

CO4 2 1 1 - 2 1 - - 1 - - 1 - 2 1 

CO5 1 2 1 - 1 - - - 1 - - 1 1 - 2 
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Sl. No Semester Title of the Course Course Code Credits 

01 IV Analog Circuit Design 22UEC403C 04 

02 VI Indian Knowledge Systems 21UHS600C 01 

03 VI Aircraft Electronics and Systems UEC632N 03 
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21UHS600C  

Indian Knowledge Systems 

(Common to All Branches) 

Credit:01 

Hrs/Week: 1:0:0 CIE Marks:50 
Total Hours: 15Hrs SEE Marks:50 

UNIT - I 3Hrs 
Indian Knowledge Systems (IKS) 
Overview, Vedic Corpus, Philosophy, Character, scope and importance, traditional knowledge vis-a- 
vis Indigenous knowledge, traditional knowledge vs. western knowledge. 

UNIT – II 4Hrs 
Traditional Knowledge in Mathematics and Humanities 
Introduction to Indian Mathematics, Unique aspects of Indian Mathematics, Indian Mathematicians 

and their 
Contribution. Number Systems and Units of Measurement. 

Linguistics, Art, Craft and Trade in India, Number Systems and Units of Measurement 
UNIT - III 4Hrs 

Traditional Knowledge in Physics and Chemistry 
Measurements for time, distance and weight, Astronomy, Indian contributions in astronomy, 
Astrology, The celestial coordinate system, Elements of the Indian calendar, Notion of years and 
month, Panchanga – The Indian calendar system, Metals and Metalworking: The rise and fall of a 
great Indian technology, Mining and ore extraction, Zinc extraction, Copper and it’s alloys, Iron and 
steel in ancient India 

UNIT - IV 4Hrs 
Traditional Knowledge in Professional domain 
Town Planning and Architecture, Agriculture, Governance and Public Administration, United Nations 
Sustainable development goals 

Reference books: 
1. Mahadevan, B., Bhat Vinayak Rajat, Nagendra Pavana R.N. “Introduction to Indian 

Knowledge System: Concepts and Applications”, PHI Learning Private Ltd. Delhi 
(2022). Pride of India: A Glimpse into India’s Scientific Heritage, Samskrita Bharati, New 
Delhi. 

2. Sampad and Vijay “The Wonder that is Sanskrit”, Sri Aurobindo Society, Puducherry. (2011). 
3. Acarya, P.K. Indian Architecture, Munshiram Manoharlal Publishers, New Delhi. (1996). 
4. Kapoor Kapil, Singh Avadhesh “Indian Knowledge Systems Vol – I & II”, Indian Institute of 

Advanced Study, Shimla, H.P. (2021). 
5. Dasgupta,S. A History of Indian Philosophy- Volume 1, Motilal Banarsidass, New Delhi. 

(1975). 
6. PLofker, K. (1963). Mathematics in India, Princeton University Press, New Jeresy, USA" 

  Suggested Web Links: 
1. https://www.youtube.com/watch?v=LZP1StpYEPM 
2. http://nptel.ac.in/courses/121106003/ 
3.http://www.iitkgp.ac.in/department/KS;jsessionid=C5042785F727F6EB46CBF432D7683B63 
(Centre of Excellence for Indian Knowledge System, IIT Kharagpur) 

4. https://www.wipo.int/pressroom/en/briefs/tk_ip.html 
5. https://unctad.org/system/files/official‐document/ditcted10_en.pdf 
6. http://nbaindia.org/uploaded/docs/traditionalknowledge_190707.pdf 

 

 



    developmentgoals/?gclid=EAIaIQobChMInpJtb_p8gIVTeN3Ch2
7. https://unfoundation.org/what‐we‐do/issues/sustainable‐developmentgoals/?gclid=EAIaIQobChMInp‐

Jtb_p8gIVTeN3Ch27LAmPEAAYASAAEgIm1vD_BwE

Course Outcomes: 
At the end of the course student 
CO1: Provide an overview of the 
CO2: Appreciate the need and importance
CO3: Recognize the relevance of 
CO4: Establish the significance of

 

 Course Outcomes 

1

 CO1 2
 CO2 - 
 CO3 - 
 CO4 - 

 

developmentgoals/?gclid=EAIaIQobChMInpJtb_p8gIVTeN3Ch2 
‐we‐do/issues/sustainable‐developmentgoals/?gclid=EAIaIQobChMInp‐

Jtb_p8gIVTeN3Ch27LAmPEAAYASAAEgIm1vD_BwELAmPEAAYASAAEgIm1vD_BwE

 will be able to: 
 concept of the Indian Knowledge System and its

importance of protecting traditional knowledge. 
 Traditional knowledge in different domains. 

of Indian Knowledge systems in the contemporary

Programme Outcomes 

1 2 3 4 5 6 7 8 9 10

2 - - - - - - 3 - -
 - - - - 2 - - - -
 - 2 2 - - - - - -
 - - - - 3 2 - - -

 

 

 

                   

‐we‐do/issues/sustainable‐developmentgoals/?gclid=EAIaIQobChMInp‐ 
LAmPEAAYASAAEgIm1vD_BwE 

its importance 

contemporary world. 

 

10 11 12 

- - 1 
- - - 
- - - 
- - - 



SUBJECT CODE: 
UEC632N 

 

Aircraft Electronics and 
Systems 

Credits: 03 

L:T:P - 3 : 0 : 0 CIEMarks:50 
Total Hours/Week: 

03 
SEEMarks:50 

 
Course Description: 
 
Aircraft Electronics and Systems is designed to provide students with a comprehensive understanding 
of the electronic systems utilized in aircraft, including their principles, functionalities, and applications. 
The course covers various types of electronic systems crucial for flight control, navigation, 
communication, and avionics, enabling students to analyze, design, and troubleshoot aircraft 
electronics effectively. 
 
Course Objectives: 
 
1. To introduce students to the fundamental principles of aircraft electronics and systems. 
2. To familiarize students with the different types of electronic systems employed in aircraft and their 
respective functionalities. 
3. To develop students' skills in analyzing and interpreting aircraft parameters measuring instruments. 
4. To enable students to understand the integration of electronic systems in modern aircraft for 
improved safety, efficiency, and performance. 
5. To provide hands-on experience with aircraft electronic components, devices. 
 

UNIT-I 10 Hrs. 
Basics of Aircraft, forces, moments and angle of attack, engines avionics, history of aircraft 
design and characteristics, modern aircraft systems. 

UNIT–II 10 Hrs. 
Aircraft Instruments, display types, grouping of displays, glass cockpit of modern aircraft, 
electronic flight instrument system (EFIS), introduction to air data instruments, types of air 
data instruments, two types viz pneumatic and air data instruments, temperature 
compensation, errors in ALTI, VSI and IVSI. 

UNIT–III 10 Hrs. 
Engine instruments, engine speed measurement, torque measurement, pressure 
measurement, EGT indicator, Engine vibration measurement and monitoring. 

UNIT–IV 10 Hrs. 
Engine fuel indicator, fuel quantity indicator, fuel quantity by weight, fuel flow rate indicator, 
electronic flight instrument system, FDS, ADI, HIS. 

Reference Books * 

1. “Aircraft Instrumentation and systems”, S.Nagabhushana, L.K.Sudha. I.K. International 
Publishing House Pvt., Ltd., S-25, Green Park Extensions, Uphaar Cinema Market, New Delhi – 
110016( India), Info@ik international .com, ISBN : 978-93-80578-35-4 
 
2. Pallett, E.B.J ., : “Aircraft Instruments -Principles and applications”, Pitman and sons, 1981.  



Course Outcomes** 

After completion of the course student will be able to
 
1. Explain the fundamental principles underlying aircraft electronics and systems.
2. Identify and describe the various types of electronic
3. Evaluate the functionalities and applications of different electronic systems in aircraft operations.
4. Collaborate effectively in team-based projects involving the design, implementation, and testing of 
aircraft electronic systems. 
5. Demonstrate effective communication skills in presenting technical concepts related to aircraft 
electronics and systems. 

 
 

Course 
Outcomes 

1 2 

CO1 3 2 

CO2 3 3 

CO3 3 2 

CO4 1 1 

CO5 0 0 

After completion of the course student will be able to 

1. Explain the fundamental principles underlying aircraft electronics and systems. 
2. Identify and describe the various types of electronic systems utilized in aircraft. 
3. Evaluate the functionalities and applications of different electronic systems in aircraft operations.

based projects involving the design, implementation, and testing of 

5. Demonstrate effective communication skills in presenting technical concepts related to aircraft 

Programme Outcomes (POs) Program 
Specific

Outcomes 
(PSOs)

3 4 5 6 7 8 9 10 11 12 1 

3 1 0 0 0 0 0 0 0 0 3 

1 1 0 0 0 0 0 0 0 0 2 

2 1 0 0 0 0 0 0 0 0 3 

1 2 0 0 0 0 1 2 1 2 2 

0 0 2 1 2 3 2 3 3 3 2 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3. Evaluate the functionalities and applications of different electronic systems in aircraft operations. 
based projects involving the design, implementation, and testing of 

5. Demonstrate effective communication skills in presenting technical concepts related to aircraft 

Program 
Specific 

Outcomes 
(PSOs) 

 2 3 

2 1 

2 1 

3 1 

2 1 

2 1 



 
 
 



 


