	SCHEME OF EXAMINATION FOR M.TECH. (COMPUTER SCIENCE & ENGINEERING)

w.e.f. Academic Session 2017-2018(CHOICE BASED CREDIT SYSTEM ( CBCS))

	Paper Code
	Nomenclature of Paper
	Credit
	Exam Time (hrs.)
	External Marks
	Internal Marks
	Total Marks

	
	
	
	
	Max
	Pass
	
	Max
	Pass

	3rd SEMESTER

	MT-CSE-16-31
	RESEARCH METHODOLOGY & TOOLS
	4
	3
	100
	40
	50
	150
	60

	MT-CSE-16-32
	MOBILE APPLICATION DEVELOPMENT
	4
	3
	100
	40
	50
	150
	60

	MT-CSE-16-33
	ELECTIVE – I
	4
	3
	100
	40
	50
	150
	60

	MT-CSE-16-34
	ELECTIVE – II
	4
	3
	100
	40
	50
	150
	60

	MT-CSE-16-35
	S/W  LAB – V BASED ON MT-CSE-16-31
	2.5
	3
	100
	40
	50
	150
	60

	MT-CSE-16-36
	S/W  LAB – VI BASED ON MT-CSE-16-32
	2.5
	3
	100
	40
	50
	150
	60

	MT-CSE-16-37
	SEMINAR
	1
	
	
	
	50
	50
	20

	OE
	OPEN ELECTIVE (Students has to select a paper from other department(s) of Faculty of Sciences (Physical Sciences) of KUK)
	2
	3
	35
	14
	15
	50
	20

	
	TOTAL
	24
	
	635
	
	365
	1000
	400

	ELECTIVE PAPERS

	MT-CSE-16-33(i) CLOUD COMPUTING

MT-CSE-16-33(ii) WIRELESS NETWORKS AND MOBILE COMPUTING

MT-CSE-16-33(iii) SEMANTIC WEB AND SOCIAL NETWORKING 
	MT-CSE-16-34(i) DATA ANALYTICS

MT-CSE-16-34(ii) SOFT COMPUTING

MT-CSE-16-34(iii) GENETIC ALGORITHMS

	4TH SEMESTER

	MT-CSE-16-41
	DISSERTATION
	EVALUATION
	12
	
	200
	140
	100
	450
	180

	
	
	VIVA-VOCE
	
	
	150
	
	
	
	

	
	
	TOTAL
	12
	
	350
	
	100
	450
	180

	
	
	GRAND TOTAL
	82
	
	2220
	
	1180
	3400
	1360


Note : Size of Groups for all practicals should not be more than thirty students.

MT-CSE-16-31
RESEARCH METHODOLOGY AND TOOLS
Maximum marks: 150 (External: 100, Internal: 50)

Time: 3 hours

Credits: 4
Note: Examiner will be required to set NINE questions in all. Question Number 1 will consist of objective type/short-answer type questions covering the entire syllabus. In addition to question no. 1, the examiner is required to set eight more questions selecting two from each unit. Student will be required to attempt FIVE questions in all. Question Number 1 will be compulsory. In addition to compulsory question, student will have to attempt four more questions selecting one question from each Unit. All questions will carry equal marks.

Objectives: The objective of this course is to provide insights about various research methodologies and their terminologies along with some research tools in computer science. It focuses on learning about various tool and approaches to carry out the research and presentation of research also. 
Learning Outcomes: At the end of this course students should be able to:

Start a carrier in research.

Can decide about various tools which will help them in research for analysis, ethics, presentation and writing of research.
UNIT – I 
Foundations of Research: Meaning, Objectives, Motivation, Utility. Concept of theory, empiricism, deductive and inductive theory. Characteristics of scientific method – Understanding the language of research. Research Process.
Problem Identification & Formulation: Research Question, Hypothesis: Qualities, Types; Research Design, Types of Research Design: Exploratory, Descriptive, Experimental; Qualitative and Quantitative Research, Independent & Dependent variables. Measurement: causality, generalization, replication, Problems in measurement in research – Validity and Reliability. Levels of measurement – Nominal, Ordinal, Interval, Ratio. 
UNIT – II 
Technical Writing: Layout of a Research Paper, Journals in Computer Science, Impact factor of Journals, Ethical issues related to publishing, Plagiarism and Self-Plagiarism, Thesis Writing: Introduction, review of literature, results, abstract, summary and synopsis, Reference citing and listing.

LaTeX: Introduction, Purpose and nature of LaTeX, Basic Document template & classes: article, book, report, beamer; Formatting mathematical equations, Use of Graphics, Tables and Macros to customize LaTeX, Page Layout: Title, Abstract, Chapters, Sections, References, Citation & Bibliography;
UNIT – III
R Language: Introduction, Workspace, Matrices and lists, functions, control structures, Scripts, Exploratory Data Analysis: range, summary, mean, sd, histogram, boxplot; Probability: random number generation, use of distributions; Statistical functions, Graphics, tables, large datasets, Import/Export of data, packages, Rprofiler for debugging. 

UNIT – IV 
Python: Introduction, Data types: Numbers, Lists, Tuples, Strings, Sets, Dictionaries, Files; Input/Output, Functions and Variables, Objects and Classes, GUI and Database Programming, Packages.

MATLAB/SCILAB/OCTAVE: Environment, Variables, Classes of variables, Operators, Vectors and Matrices, Scripts and Functions, Using File Input and File output, Cell array and struct array, Plot functions: 2-D and 3-D plotting, Customizing plots, Graphical User Interface (GUI) Development.

Reference Books:
Kothari C.K. (2004), Research Methodology‐ Methods and Techniques (New Age International, New Delhi) 2nd Ed.

Kopka H., Daly P. W., “A guide to LaTeX and electronic publishing”, Pearson Education.
Gardener M., “BEGINNING R: THE STATISTICAL PROGRAMMING LANGUAGE”, Wiley India Pvt. Ltd.

Norton Peter, Samuel Alex, “Beginning Python”, Wiley India Pvt. Ltd.

Bansal R.K., Goel A., Sharma M.K., “MATLAB and its Applications in Engineering”, Pearson Education.

MT-CSE-16-32 
MOBILE APPLICATION DEVELOPMENT
Maximum marks: 150 (External:100, Internal: 50)

Time: 3 hours

Credits: 4
Note: Examiner will be required to set NINE questions in all.  Question Number 1 will consist of objective type/short-answer type questions covering the entire syllabus. In addition to question no. 1, the examiner is required to set eight more questions selecting two from each unit. Student will be required to attempt FIVE questions in all. Question Number 1 will be compulsory. In addition to compulsory question, student will have to attempt four more questions selecting one question from each Unit. All questions will carry equal marks.
Objectives: The objective of this course is to provide the in-depth coverage of various concepts of mobile application development especially android based applications. This course will help the students in learning to develop and publish their own mobile applications.

Learning Outcomes: At the end of this course students should be able to:

Understand the basic concepts of mobile application development.

Design and publish the android applications.
Understand the basic concepts of cross-platform application development.
UNIT – I
Introduction: Mobile Applications, Characteristics and Benefits, Application Models, Mobile devices Profiles. Basics of Android, Importance and scope, Android Architecture, Android Stack, Android Applications Structure, Android Emulator, Android SDK, Overview of Android Studio, Android and File Structure, Android Virtual Device Manager, DDMS, LogCat

Application Design: Memory Management, Design patterns for limited memory, Work flow for Application Development, Techniques for composing Applications, Dynamic Linking, Plug-ins and rules of thumb for using DLLs, Concurrency and Resource Management.

UNIT-II
Google Android: Activities, Intents, Tasks, Services; Callbacks and Override in application, Concurrency, Serialization, Application Signing, API keys for Google Maps.

Android Framework: Fragments and Multi-platform development, Creating Widgets: Layouts, Canvas Drawing, Shadows, Gradients; Applications with multiple screens; Handling database in Android: Android Database class, Using the Database API, Working with Data Storage: Shared preferences, Preferences activity, Files access, SQLite database

UNIT-III
Android Applications: Various life cycles for applications, Building a User Interface: Blank UI, Folding and Unfolding a scalable UI, Making Activity, Fragment, Multiple layouts; Content Provider, Location and Mapping: location based services, Mapping, Google Maps activity, Working with MapView and MapActivity; Playing and Recording of Audio and Video in application; Sensors and Near Field Communication; Native libraries and headers, Building client server applications.

UNIT-IV
Preparing for publishing, Signing and preparing the graphics, Publishing to the Android Market

Other Platforms: Apple iPhone Platform, Introduction to iPhone OS and iOS, UI tool kit interfaces, Event handling and Graphics services, Layer Animation. Overview of Cross-platform application development.

Reference Books: 
Zigurd Mednieks, Laird Dornin, G,Blake Meike and Masumi Nakamura “Programming Android”, O’Reilly Publications.

Pradeep Kothari, “Android Application Development: Black Book”, Wiley India Ltd.
Wei-Meng Lee, “Beginning iPhone SDK Progrmming with Objective-C”, Wiley India Ltd.

James C.S. “Android Application development”, CENGAGE Learning.
Gargenta M., Nakamura M., “Learning Android”, O’Reilly Publications.

MT-CSE-16-33(i)
CLOUD COMPUTING
Maximum marks: 150 (External:100, Internal: 50)

Time: 3 hours

Credits: 4
Note: Examiner will be required to set NINE questions in all.  Question Number 1 will consist of objective type/short-answer type questions covering the entire syllabus. In addition to question no. 1, the examiner is required to set eight more questions selecting two from each unit. Student will be required to attempt FIVE questions in all. Question Number 1 will be compulsory. In addition to compulsory question, student will have to attempt four more questions selecting one question from each Unit. All questions will carry equal marks.

Course Objectives: The objective of this course is to provide comprehensive and in-depth knowledge of Cloud Computing concepts, technologies, architecture and applications by introducing and researching state-of-the-art in Cloud Computing fundamental issues, technologies, applications and implementations. Another objective is to expose the students to frontier areas of Cloud Computing while providing sufficient foundations to enable further study and research. 

Learning Outcomes: Completing this course students should be able to 

Articulate the main concepts, key technologies, strengths, and limitations of cloud computing and the possible applications for state-of-the-art cloud computing

Identify the architecture and infrastructure of cloud computing, including SaaS, PaaS, IaaS, public cloud, private cloud, hybrid cloud, etc.

Explain federated and multimedia cloud computing architectures.

Explain the core issues of security, privacy, and interoperability in cloud computing.

Analyze and design applications for clouds using Python language.

UNIT – I 
Cloud Computing: Definition, roots of clouds, characteristics, Cloud Architecture – public, private, hybrid, community, advantages & disadvantages of Cloud Computing.

Migrating into a Cloud: broad approaches, seven-step model to migrate
Virtualization: benefits & drawbacks of virtualization, virtualization types – operating system virtualization, platform virtualization, storage virtualization, network virtualization, application virtualization, virtualization technologies.
UNIT – II
Cloud Services & Platforms: Compute services, Storage services Database services, Application Services, Queuing services, E-mail services, Notification services, Media services, Content delivery services, Analytics services, Deployment & management services, Identity & access management services. Case studies of these services.
Federated & Multimedia Cloud Computing: architecture, features of federation types, federation scenarios, layers enhancement of federation; Multimedia Cloud.
UNIT – III
SLA Management in Cloud Computing: traditional approaches to SLA management, types of SLA, life cycle of SLA, SLA management in cloud, automated policy-based management. 

Cloud Security: challenges, CSA cloud security architecture, authentication, authorization, identity & access management, data security, auditing.
Legal Issues in Cloud Computing: data privacy and security issues, cloud contracting models.
UNIT – IV
Developing for Cloud: Design considerations for cloud applications, reference architectures for cloud applications, cloud application design methodologies, data storage approaches
Python for Cloud: Python characteristics, data types & data structures, control flows, functions, modules, packages, file handling, date/time operations, classes, Python web application framework – Django. 
Text Books
Arshdeep Bahga, Vijay Madisetti, Cloud Computing – A Hands-on Approach, University Press, 2014

Saurabh Kumar, Cloud Computing, 2nd Edition, Wiley India Pvt Ltd.

Rajkumar Buyya, James Broberg, Andrzej Goscinski, Cloud Computing – Principles and Paradigms, Wiley India Pvt. Ltd.
Reference Books
Barrie Sosinsky, Cloud Computing Bible, Wiley India Pvt. Ltd.

Michael Miller, Cloud Computing: Web-Based Applications That Change the Way You Work and Collaborate Online, Que Publishing.

Haley Beard, Cloud Computing Best Practices for Managing and Measuring Processes for On-demand Computing, Applications and Data Centers in the Cloud with SLAs, Emereo Pvt Limited, July 2008.

MT-CSE-16-33(ii)
WIRELESS NETWORKS AND MOBILE COMPUTING
Maximum marks: 150 (External:100, Internal: 50)

Time: 3 hours

Credits: 4
Note: Examiner will be required to set NINE questions in all.  Question Number 1 will consist of objective type/short-answer type questions covering the entire syllabus. In addition to question no. 1, the examiner is required to set eight more questions selecting two from each unit. Student will be required to attempt FIVE questions in all. Question Number 1 will be compulsory. In addition to compulsory question, student will have to attempt four more questions selecting one question from each Unit. All questions will carry equal marks.

Course Objectives: The objective of this course is to provide comprehensive and in-depth knowledge of wireless network and mobile computing concepts, technologies, protocols and security requirements by introducing and researching state-of-the-art in wireless network & mobile computing fundamental issues, technologies, protocols and implementations. Another objective is to expose the students to latest areas of wireless network and mobile computing while providing sufficient foundations to enable further study and research. 

Learning Outcomes: Completing this course students should be able to 

Understand the basics of mobile computing and wireless networking.

Understand issues and protocols in Ad Hoc wireless networks.

Learn the core issues of security in wireless networks. 

UNIT – I
Evolution and Challenges of Wireless Networks; The Electromagnetic Spectrum; Modulation Techniques and Multiple Access for Wireless Systems; Spread Spectrum; Overview of Mobile Computing and its applications; Cellular Networks: Concept; Call Set-up; Frequency Reuse; Channel Assignment; Handoff; Mobility Management; GSM and IS-95 architecture, channels, and Call Establishment; Wireless Data Service; 3G and 4G Cellular Systems.
UNIT – II
Introduction to Ad Hoc Wireless Networks; Issues in Ad Hoc Wireless Networks; MAC Protocols for Ad Hoc Wireless Networks: Introduction, Issues, Classification, Contention-Based Protocols; Contention-Based Protocols with Reservation Mechanisms; Contention-Based Protocols with Scheduling Mechanisms;

Routing Protocols for Ad Hoc Networks: Introduction, Issues; Classification; Table-Driven Routing Protocols; On-Demand Routing Protocols; Hybrid Routing Protocols; Routing Protocols with Efficient Flooding Mechanisms; Hierarchical Routing Protocols.
UNIT – III
Multicast Routing in Ad Hoc Networks: Introduction; Issues; Operation of Multicast Routing Protocols; Classification; Tree-Based Multicast Routing Protocols; Mesh-Based Multicast Routing Protocols; Energy Efficient Multicasting; 

Transport Layer For Ad Hoc Wireless Networks: Introduction and Design Issues; TCP over Ad Hoc Wireless Networks;


                                                                  UNIT - IV
Network Security Requirements and Attacks; Key Management; Secure Routing in Ad Hoc Wireless Networks; WEP protocol.
Wireless Sensor Networks: Introduction; Sensor Network Architecture; Data Dissemination; Data Gathering; MAC protocols for Sensor Networks; Location Discovery; Energy Efficiency, Synchronization, Real-Time Communication and Security.

Text Books:
C. Siva Ram Murthy and B.S. Manoj, “Ad Hoc Wireless Networks – Architectures and Protocols”, Pearson Education

P. Nicopolitidis, M.S.Obaidat, G.I.Papadimitriou, A.S.Pomportsis, “Wireless Networks”, Wiley India Ltd.
Reference Books:
Jochen Schiller, “Mobile Communications”, Second Edition, Pearson Education.

Sipra DasBit, Biplab K. Sikdar, “Mobile Computing”, PHI.

William C.Y.Lee, “Mobile Cellular Telecommunications”, Second Edition, McGraw-Hill.
Theodore S. Rapparort, “Wireless Communications- Principles and Practice”, Pearson Education.

Stomenovic and Cacute, “Handbook of Wireless Networks and Mobile Computing”, Wiley India Pvt. Ltd.

W. Stallings, “Wireless Communications and Networks”, Pearson Education.

Hansmann U., Merk L., Martin S. Nicklons, Stober T., “Principles of Mobile Computing”, Springer.

Hazysztof Wesolowshi, “Mobile Communication Systems”, Wiley India Pvt. Ltd.
Raj Kamal, “Mobile Computing”, Oxford Higher Education.

MT-CSE-14-33(iii)
SEMANTIC WEB AND SOCIAL NETWORKING
Maximum marks: 150 (External:100, Internal: 50)

Time: 3 hours

Credits: 4
Note: Examiner will be required to set NINE questions in all.  Question Number 1 will consist of objective type/short-answer type questions covering the entire syllabus. In addition to question no. 1, the examiner is required to set eight more questions selecting two from each unit. Student will be required to attempt FIVE questions in all. Question Number 1 will be compulsory. In addition to compulsory question, student will have to attempt four more questions selecting one question from each Unit. All questions will carry equal marks.

Course Objectives: The objective of this course is to provide in-depth coverage of various aspects related to semantic web and social networking. The students will be able to use these concepts in their further research in these fields.

Learning Outcomes: Completing this course you should be able to 

Learn about the semantic web and the ontologies.

Understand and apply the various applications of semantic web.

Learn the core issues of social networking and its development.
UNIT – I
Web Intelligence Thinking and Intelligent Web Applications, The Information Age ,The World Wide Web, Limitations of Today’s Web, The Next Generation Web, Machine Intelligence, Artificial Intelligence, Ontology, Inference engines, Software Agents, Berners Lee www, Semantic Road Map, Logic on the semantic Web.

Knowledge Representation for the Semantic Web Ontologies and their role in the semantic web, Ontologies Languages for the Semantic Web 
UNIT – II
Resource Description Framework (RDF) / RDF Schema, Ontology Web Language (OWL), UML, XML/XML Schema.

Ontology Engineering: Ontology Engineering, Constructing Ontology, Ontology Development Tools, Ontology Methods, Ontology Sharing and Merging, Ontology Libraries and Ontology Mapping, Logic, Rule and Inference Engines.
UNIT – III
Semantic Web Applications, Services and Technology Semantic Web applications and services, Semantic Search, e-learning, Semantic Bioinformatics, Knowledge Base ,XML Based Web Services, Creating an OWLS Ontology for Web Services, 

Semantic Search Technology, Web Search Agents and Semantic Methods.

UNIT - IV
Social Network Analysis and semantic web: What is social Networks analysis, development of the social networks analysis, Electronic Sources for Network Analysis 

Electronic Discussion networks, Blogs and Online Communities, Web Based Networks. Building Semantic Web Applications with social network features.

Text Books:
Berners Lee, Godel and Turing, Thinking on the Web Wiley India Pvt. Ltd.

Peter Mika, Social Networks and the Semantic Web, Springer, 2007.

Reference Books:
J.Davies, R.Studer, P. Warren, Semantic Web Technologies, Trends and Research in Ontology Based Systems, Wiley India Pvt. Ltd.

Liyang Lu, Semantic Web and Semantic Web Services, Chapman and Hall/CRC Publishers, (Taylor & Francis Group)

Frank Van Harmelen, Information Sharing on the semantic Web Heiner Stuckenschmidt; Springer Publications.
T.Segaran, C.Evans, J.Taylor, Programming the Semantic Web, O’Reilly, SPD.

MT-CSE-16-34(i)
DATA ANALYTICS
Maximum marks: 150 (External: 100, Internal: 50)

Time: 3 hours

Credits: 4
Note: Examiner will be required to set NINE questions in all. Question Number 1 will consist of objective type/short-answer type questions covering the entire syllabus. In addition to question no. 1, the examiner is required to set eight more questions selecting two from each unit. Student will be required to attempt FIVE questions in all. Question Number 1 will be compulsory. In addition to compulsory question, student will have to attempt four more questions selecting one question from each Unit. All questions will carry equal marks.

Objectives: The objective of this course is to provide insights about various data analytics and interpretations. It focuses on learning different analytic tools and their insights in computer science. 
Learning Outcomes: At the end of this course students should be able to:

Learn about data analytics terminologies and their use.

Use these techniques to perform various data analysis and interpret the results.

UNIT – I  
Introduction:  Need of Big Data, Statistical Concepts: Sampling Distributions - Re-Sampling - Statistical Inference - Prediction Error. 

Data Science & Analytics: Introduction, Business value, Typical problems solved with data science, Analytics Modeling, Analytic Processes and Tools - Analysis and Reporting - Modern Data Analytic Tools.

UNIT – II  
DATA ANALYSIS : Analytic terminologies, Evolution of analytic methods, analysis versus reporting, Core and advanced analytics, Statistical significance and  business importance, making inferences, Analytic team, analytic innovations, key principles of data analytics.

UNIT – III 
FRAMEWORKS AND VISUALIZATION : MapReduce – Hadoop, Hadoop Distributed File Systems. Algorithms using MapReduce, Extensions to MapReduce, mapper and reducer configurations, number of mappers and reducers. Handling of large datasets. Visual Data Analysis Techniques.

NoSQL Database concepts, Schema, Sharding & Share Nothing Architecture, Feature Based, Key Based, Lookup Table Based, Distributed & Decentralized, Elastic Scalability, High Availability & Fault Tolerance, Tuneable Consistency, Schema Free, High Performance.

UNIT – IV 
MongoDB: Documents, Collections, MongoDB Shell, CRUD operations: Inserting and Saving Documents, Removing Documents; Updating Documents; Querying: find, query criteria, type-specific criteria, cursors; Indexing, Application design, replication configuration, Sharding configuration, MongoDB Server administration. 

REFERENCE BOOKS: 
Bill Franks, “Taming the Big Data Tidal Wave: Finding Opportunities in Huge Data Streams with Advanced Analytics”, Wiley India Pvt. Ltd. 

Glenn J. Myatt, “Making Sense of Data”, Wiley India Pvt. Ltd.

Anand Rajaraman and Jeffrey David Ullman, “Mining of Massive Datasets”, Cambridge University Press, 2012. 

Kristina Chodorow, “MongoDB: The Definitive Guide”, 2nd Ed., O’Reilly Media.
Michael Berthold, David J. Hand, “Intelligent Data Analysis”, Springer, 2007. 

Akerker, “Big Data Computing”, CRC Press.

Statistics by S. C. Gupta.
MT-CSE-16-34(ii)
SOFT COMPUTING
Maximum marks: 150 (External: 100, Internal: 50)

Time: 3 hours

Credits: 4
Note: Examiner will be required to set NINE questions in all. Question Number 1 will consist of objective type/short-answer type questions covering the entire syllabus. In addition to question no. 1, the examiner is required to set eight more questions selecting two from each unit. Student will be required to attempt FIVE questions in all. Question Number 1 will be compulsory. In addition to compulsory question, student will have to attempt four more questions selecting one question from each Unit. All questions will carry equal marks.

Objectives: The objective of this course is to provide insights about various soft computing methodologies and their use in problem solving. It focuses on learning about various tools and approaches to solve various optimization problems with these soft computing techniques. 
Learning Outcomes: At the end of this course students should be able to:

Use these soft computing techniques in problem solving.

Decide about implementation of various soft computing using different tools.

UNIT – I
Basic concepts of neuro-computing:Artificial Neural Network (ANN) and their biological roots and motivations, Mathematical Models of Neurons, ANN architecture, Learning rules, Learning Paradigms-Supervised, Unsupervised and reinforcement Learning, ANN training Algorithms-perceptions, Training rules, Delta, Back Propagation Algorithm, Multilayer Perceptron Model, Applications of Artificial Neural Networks, Competitive learning networks, Kohonen self organizing networks, Hebbian learning; Hopfield Networks, Associative Memories, The boltzman machine; Applications.
UNIT – II
Introduction to Fuzzy Logic: Classical and Fuzzy Sets: Overview of Classical Sets, Membership Function, Fuzzy rule generation. Operations on Fuzzy Sets: Compliment, Intersections, Unions, Combinations of Operations, Aggregation Operations. Fuzzy Arithmetic: Fuzzy Numbers, Linguistic Variables, Arithmetic Operations on Intervals & Numbers, Lattice of Fuzzy Numbers, Fuzzy Equations. Fuzzy Logic: Classical Logic.
UNIT – III
Genetic Algorithm (GA): Evolutionary computing, conditions for evolution, Simple Genetic Algorithm (SGA), different types of operators: Selection, Crossover, mutation and replacement, optimization problems and traditional optimization methods, differences between GA & traditional methods, Holland’s schemata theorem, encoding schemes.

UNIT – IV
Random Optimization, Simulated Annealing, Tabu Search, Ant Colony Optimization, Particle Swarm Optimization, Memetic Algorithms.

Text Books:
S. N. Sivanandam & S. N. Deepa, Principles of Soft Computing, Wiley India Pvt. Ltd..
Goldberg D. E., Genetic Algorithms in Search, Optimization, and Machine Learning, Pearson Education.
Reference Books:
Jang, Sun, Mizutani, Neuro-Fuzzy and Soft computing, Pearson Education.

Haykin, Neural networks: a comprehensive foundation, Pearson Education.
Mitchell M., An Introduction to Genetic Algorithms, Prentice-Hall. 
Klir G.J. & Yuan B., Fuzzy Sets & Fuzzy Logic, PHI.
MT-CSE-16-34(iii)
GENETIC ALGORITHMS
Maximum marks: 150 (External: 100, Internal: 50)

Time: 3 hours

Credits: 4
Note: Examiner will be required to set NINE questions in all. Question Number 1 will consist of objective type/short-answer type questions covering the entire syllabus. In addition to question no. 1, the examiner is required to set eight more questions selecting two from each unit. Student will be required to attempt FIVE questions in all. Question Number 1 will be compulsory. In addition to compulsory question, student will have to attempt four more questions selecting one question from each Unit. All questions will carry equal marks.

Objectives: The objective of this course is to provide insights about genetic algorithm and its applications in different areas. It provides some insights about various search techniques and their comparison with other techniques.
Learning Outcomes: At the end of this course students should be able to:

Apply genetic algorithm to different optimization problems.

Can solve problems using different properties and versions of genetic algorithms.

UNIT – I
Introduction: Goal of optimization, local and global optima,  Multi-objective optimization, Problems in global optimization like premature convergence to a local optimum, overfitting etc, A brief history of evolutionary computation, The appeal of evolution, Biological terminology, Search spaces and fitness landscapes, Conventional Optimization and Search Techniques - Gradient-Based Local Optimization Method, Random Search, Stochastic Hill Climbing, Simulated Annealing  etc.

UNIT – II
Genetic algorithms(GA), Evolution strategies, Difference between Genetic Algorithm and traditional methods, Selection – elitism, rank selection, tournament selection, Boltzmann selection, steady state selection etc.; Crossover, mutation; Schema theorem – schemata and masks, Wildcards, Holland’s schema theorem and criticism; convergence.
.UNIT – III
Computer Implementation of Genetic Algorithm: Data Structures, Reproduction, Crossover, and mutation, Mapping objective functions to fitness form, Fitness scaling, Different types of encodings - Binary Encoding, Octal Encoding, Hexadecimal Encoding, Permutation Encoding, Value Encoding, Tree Encoding etc.

UNIT – IV
Advanced operators and techniques in Genetic Search: Dominance, Diploidy, and Abeyance, Inversion and other reordering operators like partially matched crossover, order crossover and cycle crossover, Niche and speciations, Micro-operators, Knowledge based techniques, Genetic algorithm and parallel processors.

Classification of Genetic Algorithm: Simple Genetic Algorithm(SGA), Parallel and Distributed Genetic Algorithm (PGA and DGA), Hybrid Genetic Algorithm (HGA),  Adaptive Genetic Algorithm(AGA), Fast Messy Genetic Algorithm (FmGA), Independent Sampling Genetic Algorithm(ISGA).

Text Books:
Goldberg D. E., Genetic Algorithms in Search, Optimization, and Machine Learning, Pearson Education.
Sivanandam S. N. & Deepa S. N., Introduction to Genetic Algorithms, Springer.

Reference Books:
Mitchell M., An Introduction to Genetic Algorithms, Prentice-Hall. 
Weise Thomas, Global Optimization Algorithms– Theory and Application, http://www.it-weise.de/ projects/book.pdf.

MT-CSE-16–37

SEMInar
Maximum marks: 50



Time: 1/2 hours

CREDITS: 1
Seminar

Each student shall individually prepare and submit a seminar report within stipulated time. A panel consisting of two teachers (internal) should evaluate the seminar report and the presentation. Marks should be distributed considering report writing, presentation, technical content, depth of knowledge, brevity and references and their participation in seminar. The time allotted for presentation will be 30 minutes.
