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PG DEPARTMENT OF COMPUTER SCIENCE AND IT

University of jJammu, Jammu, J&K

SYLLABUS FOR PHD ENTRANCE TEST FOR THE YEAR 2022

UNIT- 1

Theory of Computation:

Formal Language, Non-Computational Problems, Diagonal Argiument, Russels's Paradox. Regular Language
Models: Deterministic & Non-Deterministic Finite Automaton, Equivalence of DFA and NDFA, Regular Languages,
Regular Grammars, Regular Expressions, Properties of Regular Language, Pumping Lemma, Non Regular
Languages, Lexical Analysis. Context Free Language: Pushdown Aulomaton, Non-Deterministic Pushdown
Automaton, Context Free Graminar, Chomsky Normal Form, Greibach Normal Form, Ambiguity, Parse Tree
Representation of Derivation Trees, Equivalence of PDA’s anc Context Free Grammars; Properties of Context Free
Language. Turing Machines: Standard Turing Machine and its Variations; Universal Turing Machines, Models of
Computation and Church-Turing Thesis; Recursive and Recursively Enumerable Languages; Context-Sensitive
Languages, Unrestricted Grammars, Chomsky Hierarchy of Languages, Construction of TM for Simple Problems.
Unsolvable Problems and Computational Complexity: Unsolvable Problem, Halting Problem, Post Correspondence
Problem, Unsolvable Problems for Context-Free Languages, Measuring and Classifying Complexity, Tractable and
Intractable Problems. Syntax Analysis: Associativity, Precedence, Grammar Transformations, Top Down Parsing,
Recursive Descent Predictive Parsing, LL(1) Parsing, Bottom up Parsing, LR Parser, LALR(1) Parser. Semantic
Analysis: Attribute Grammar, Syntax Directed Definitions, fnherited and Syuthesized Attributes; Dependency
Graph, Evaluation Order, S-attributed and L-attributed Definitions; Type-Checking.

Algorithms and Analysis:

Sorting and searching algorithms. Analysis of algorithms, [nterpolation and Binary search, Asymptotic
notations - big-oh, mega and theta. Recursion and its systematic removal. Design of Algorithms (Divide
and Conquer, Greedy method, Dynamic programming, Back tracking, Branch and Bound). Lower bound
theory, non-deterministic algorithm, non-deterministic programming constructs. NP-hard and NP-
complete problems.

UNIT-II I

-

Computer Organization and Architecture:

Boolean algebra and Minimization of Boolean functions, Combinational Circuit Design, Sequential
Circuit Design. Hardwired and Micro programmed processor design, Instruction formats, Addressing
modes, memory types and organizations, Interfacing peripheral devices, Interrupts. Microprocessor
architecture, Instruction set and Programming (8085, P-11[/P-1V). Microprocessor applications.
Computer Graphics:

Video-Display Devices, Raster-Scan and Random-Scan Systems; Graphics Monitors, [nput Devices,
Points and Lines; Line Drawing Algorithms, Mid-Point Circle and Ellipse Algorithims; Scan Line Polygon
Fill Algorithm, Boundary-Fill and FloodFill. 2-D Geometrical Transforms and Viewing: Translation,
Scaling, Rotation, Reflection and Shear Transformations; Matrix Representations and Homogeneous
Coordinates; Composite Transforms, Transformations Between Coordinate Systems, Viewing Pipeline,
Viewing Coordinate Reference Frame, Window to View-Porl Coordinate Transformation, Viewing
Functions, Line and Polygon Clipping Algorithms. 3-D  Object Representation, Geometric
Transformations and Viewing: Polygon Surfaces, Quadric Surfaces, Spline Representation, Bezier and B-
Spline Curves; Bezier and B-Spline Surfaces; lllumination Models, Polygon Rendering Methods, Viewing
Pipeline and Coordinates; General Projection Transforms and Cipping
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UNIT-III
Enhanced Data Models:

Temporal Database Concepts, Multimedia Databases, Deductive Databases, XML and Internet
Databases; Mobile Databases, Geographic Information Systems, Genome Data Management, Distributed
[)ata)bases and Client-Server Architectures. Data Warehousing and Data Mining: Data Modeling for Data
Waréhouses, Concept Hierarchy, OLAP and OLTP:; Association Rules, Classification, Clustering,
Regression, 4 Support Vector Machine, K-Nearest Neighbour, Hidden Markov Model, Summarization,
Dependency Modeling, Link Analysis; Sequencing Analysis, Social Network Analysis. Big Data Systems:
I Big Data Characteristics, types, architecture, Map-Reduce and Hadoop; Distributed File System, HDFS.
NOSQL: NOSQL and Query Optimization; Different NOSQL Products, Querying and Managing NOSQL;
Indexing and Ordering Data Sets; NOSQL in Cloud

Computer Networks & Internet:

Concept of layering, LAN, Flow and error control techniques, switching. IPv4/IPv6, routers and routing
algorithms (distance vector, link state). TCP/UDP and sockets, congestion control. Application layer
protocols (DNS, SMTP, POP, TP, HTTP). Basics of Wi-Fi. Network security: authentication, basics of
public key and private key cryptography, digital signatures and certificates, firewalls.

UNIT-1V

Programming and Data Structures:
Programming in C. Recursion. Arrays, stacks, queues, linked lists, trees, binary search trees, binary
heaps, graphs. File structures: Fields, Records and files. Sequential, Direct, index-sequential and relative
files. Hashing, Inverted lists and multi-iists., Programming Paradigms: Evolution, Comparison of 00 and
procedural programming languages, event driven programiming languages, Web Programming: HTML,
DHTML, XML, Scripting, lava, Servlels, Applets. .

Software Engineering:

Software Process, Generic Process Model - Framework Activity, Task Set and Process Patterns; Process
Lifecycle, Prescriptive Process Models, Project Management, Component Based Development, Aspect-
Oriented Software Development,}‘ormal Methods, Agile Process Models - Extreme Programming (XP),
Adptive Software Development, Scrum, Dynamic System Development Model, Feature Driven
Development, Crystal, Web Engineering. Software Requirements: Functional and Non-Functional
Requirements; Cliciting Requirements, Developing Use Cases, Requirement Analysis and Modelling;
Requirements Review, Software Requirement and Specification (SRS) Document. Software Design:
Abstraction, Architecture, Patterns, Separation of Concerns, Modularity, Information Hiding, Functional
[ndependence, Cohesion and Coupling; Object-Oriented Design, Data Design, Architectural Design, User
Interface Design, Component Level Design. Software Quality: McCall's Quality Factors, ISO 9126 Quality
Factors, Quality Control, Quality Assurance, Risk Management, Risk Mitigation, Monitoring and
Management (RMMM); Software Reliability. Estimation and Scheduling of Software Projects: Software
Sizing, LOC and FP based Estimations; Estimating Cost and Effort; Estimation Models, Constructive Cost
Model (COCOMO), Project Scheduling and Staffing; Time-line Charts

UNIT-V

Operating Systems: .
Memory Management, Virtual memory, paging, fragmentation, Concurrent Processing, Mutual
yexclusion, Critical regions, Semaphores. Scheduling, CPU scheduling, 1/0 scheduling, resource
scheduling, Deadlock and scheduling algorithms. Banker’s algorithm for deadlock handling, File and
Input/ Output Systems: Access Methods, Directory and Disk Structure; File System Mounting, File
Sharing, File-System Structure #nd|
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Free-Space Management, Efficiency and Performance; Recovery, 1/0 Hardware, Application 1/0
Interface, Kernel 1/0 Subsystem, Transforming |/0 Requests to Hardware Operations. Security:
Protection, Access Matrix, Access Control, Revocation of Access Rights, Program Threats, System and
Network Threats; Cryptography as a Security Tool, User Authentication, Implementing Security
Defenses.

Approaches to Al

Turing Test and Rational Agenl Approaches; State Space Representation of Problems, Heuristic Search
Techniques, Game Playing, Min-Max Search, Alpha Beta Cutoft Procedures. Knowledge Representation: Logic,
Semantic Networks, Frames, Rules, Scripts, Conceplual Dependency and Ontologies; Expert Systems, Handling
Uncertainty in Knowledge. Planning: Components of a Planning System, Linear and Non Linear Planning; Goal
Stack Planning, Hierarchicai Planning, STRIPS, Partial Order Planning. Natural Language Processing: Grammar and
* Language; Parsing Techniques, Semantic Analysis and Prgamatics. Multi Agent Systems: Agents and Objects;
Agents and Expert Systems; Generic Structure of Multiagent System, Semantic Web, Agent Communication,
Knowledge Sharing using Ontologies, Agent Development Tools, Fuzzy Sets: Notion of Fuzziness, Membership
Functions, Fuzzification and Defuzzification; Operations on Fuzzy Sets, Fuzzy Functions and Linguistic Variables;
Fuzzy Relations, Fuzzy Rules and Fuzzy Inference; Fuzzy Control System and Fuzzy Rule Based Systems.

DISTRIBUTION IN QUESTION PAPER

Section A -50 marks (Academic Component)

Section A will be composed of 50 multiple type questions and the time for attempting this
section will be 9o minutes.

Section B - 50 marks (Research Aptitude Component)

Section B will be composed of Eight (08) questions out of the syllabus given above with
emphasis on research aptitude. The candidate has to answer any Five (05) questions out of
Eight (08) in maximum 300 words. The time allotted for attempting will be 9o minutes.

The passing criteria shall be minimum of 50% marks in each section
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