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DEPARTMENT OF COMPUTER SCIENCE AND IT
UNIVERSITY OF JAMMU,

JAMMU

Syllabus For Ph'D' Entrance Test For The Year 2026-27

Unit-l: Discrete Structures and Optimization

Mathematical Logic: propositional and predicate Logic, Propositional Equivalences, Normal

f"t ., pr.ai.*eJand Quantifiers, Nested Quantifiers' Rules of Inference'

Sets and Relations: Set opefations, Repreientation and Properties of Relations, Equivalence

Relations, PartiallY Ordering.

Counting, Mathematical Induction and Discrete Probability: Basics of Counting,-Pigeonhole

Principle,PermutationsandCombinations,Inclusion-ExclusionPrinciple'Mathematical
Induction, Probability, Bayes' Theorem'

Group Theory: Groups, Subgroups, Semi Groups'. Product and Quotients of Algebraic

Structures, Isomorphism, fforrio-orphism, Autornorphism, Rings, Integral Domains' Fields'

Applications of GrouP TheorY.

Graph Theory: Simple Graph, Multigraph, Weighted Graph' Paths and Circuits' Shortest Paths

in Weighted braptrs, Eulerian Path, olra-Ci.*itt, gamiltonian Paths and Circuits, Planner graph,

Graph toloring, Bipartite Graphs, Trees and Rooted Trees' Prefix Codes' Tree Traversals'

Spanning Trees and Cut-Sets.

Boolean Algebra: Boolean Functions and its Representation, Simplifications of Boolean

Functions.

optimization:LinearProgramming-MathematicalModel,GraphicalSolution,Simplexarrd
Dual Simplex Method, Sensitive Analysis; Integer Programming' Transportation and

Assignment Models, PERT-CPM: Diagram Representation, critical Path calculations,

Resource Levelling, Cost Consideration in Project Scheduling

Unit- 2: Theory of Computation and Algorithm Design and Analysis:

Theory of computation: Forrnal Language, Non-Computational Problems, Diagonal Argument'

Russel's Paradox.

RegularLanguageModels:DeterministicFiniteAutomaton(DFA),Non.DeterministicFinite
Automaton (l'trDFA), Equivalence of DFA and NDFA, Regular Languages' Regular Grammars'

Regular Expressions, Properties of Reguiar Language, Pumping Lemma' Non-Regular

Languages, Lexical AnalYsis.

Context Free Language: Pushdown Automaton (PDA), Non.Deterministic Pushdown

Automaton (|{PDA), Context Free Grammar, Chomsky Normal Form, Greibach Normal Form,

Ambiguity, Parse Tree Representation of Derivation Trees, Equivalence of PDA's and context

Free Grammars; Properties of Context Free Language'

Turing Machines (TM): Standard Turing Machine and its variations; universal Turing

Machines, Models of Computation and Church-Turing Thesis; Recursive and Recursively-
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Enumerable Languages; Context-Sensitive Languages'- Uruestricted Grammars' Chomsky

"IiJr*.frv 
"f 

f""iua!es, Construction of TM for Simple Problems'

Unsolvable problems and computational complexity: Unsoivable Problem, Halting Problem'

posr correspond"r." ,,"b'";'uJ;;i"il't i',ourt'"i for context-Free Languages' Measuring

ilil;;;g Complexitv, Tiactable and Intractable Problems'

Svntax Analysis: Associativity' Precedence' Grammar Transformations' Top Down Parsing'

Recursive Descent Predictive iarsing' LL(li Parsing' Bottom up Parsing' LR Parser' LALR(1)

Parser.

SemanticAnalysis:AttributeGrammar,SyntaxDirectedDefinitions,InheritedandSynthesized
Anributes; Dependency 

"."r"h, 
;;;;;'";"b;"r, S-attributed and L-attributed Definitions;

Type-Checking.

Run Time System: Storage Organization' Activation Tree' Activation Record' Stack Allocation

of Activation Records, ParamJter Passing Mechanisms' Symbol Table'

IntermediateCodeGeneration:lntermediateRepresentations,]rllslationofDeclarations,
;r;i*;;t, Conffol Flow, Boolean Expressions and Procedure Calls

Performance Analysis of Algorithms and Recurrences: Time and Space Complexities;

Asymptotic Notation, Recurrence Relations'

Design Techniques: Divide and Conquer; Dynamic Programming' Greedy Algorithms'

Backtracking, Branch and Bound'

Lower Bound Theory: Comparison Trees' Lower Bounds through Reductions'

GraphAtgorithms:Breadth-FirstSearch,Depth-FirstSearch'shortestPaths'MaximumFlow'
Minimum SPanning Trees.

Complexity Theory: P and NP Class Problems; NP-completeness and Reducibility'

Unit-3: Computer System Architecture:

DigitalLogicCircuitsandComponenG:DigitalComputers'LogicGates'BooleanAlgebra'Map
Simplifications, ConlUirutiorui Circuits, itip-ftopi Sequential Circuits, Integrated Circuits,

Decoderr, Multiplexers, Registers and Counters' Memory Unit'

DataRepresentation:DataTypes,NumberSystemsandConversion'Complements'FixedPoint
Representation, Floating eoint Repre."ntation, Enor Detection codes, computer Arithmetic -

Aaiition, Subtraction, Multiplication and Division Algorithms'

Register Transfer and Microoperations: Register Transfer Language' Bus ald Memory

Trinsfers, Aritfunetic, Logic and Shift Microoperations'

BasicComputerorganizationandDesign:StoredProgramorganizationandlnstructionCodes,
Computer Registers, Computfl Instruciions, Timing and Control' Instruction Cycle' Memory-

Reference Instructions, Input-Output, Interrupt'

pipeline and vector Processing: Parallel Processing, Pipelining, Arithmetic Pipeline' Instruction

Pipeline, Vector Processing Anay Processors'

Input-Output Organization: Peripheral Devices, Inpuloutput Interface' Asynchronous

TrLsfer, i4odes of Transfer, Priority Interrupt, DMA, Serial Communication'

Data
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Memory Hierarchy: Main Memory' Atll'7 M:*"ry' Associative Memory' Cache Memory'

;'t.,ul'il;;r" M"'no'Y Management Hardware'

Multiprocessors: Characteristics of Multiprocessors' Inlerconnection Structures' lnterprocessor

Arbitiation. Interprocessor C""-;;;t and Synckonization' Cache Coherence' Multicore

Processois.

Unit - 4: Programming Languages and Data Structure

Language Design and 'Itanslation lssues: Progtamming Language Concepts' Paradigms and

Models. Program*ing "nu"Jnit''tt' 
Vi'tuut Compu'ters ^nd 

Binding Times' Programmtng

Hffi;;;";;; J"g"' i" i'*'iuiio"' ro"* r'ansition Models'

Elementary Data Types: Properties of Types and Objects; Scalar and Composite Data Types'

Proeramming in C: Tokens' [dentifiers' Data Types' Sequence Control' Subprogram Control'

Aniys. Structur"s' union' Til;' ;;;;;t'"r*oi""'-rile Handling' command Line

Arguments, PreProcessors'

ObjectOrientedProgramming:Class'Object'Instantiation'Inheritance'Encapsulation'Abstract
Class, PolynorPhism'

Programming in C++: Tokens' Identifiers' Variables- and Constants; Data types' Operators'

Control stateme"', I]*J:l;' ;;;; Passing' virtual Functions' Class and obiects;

constructors and oestruffi oIJ""J*r, Inh;itan;, Temprates, Exception and Event

rl""Jii"gt Streams and Files; Multifile Programs'

Data Structures: Arrays and their Applications; 
'sparse 

Matrix' Stacks' Queues' Priority

Queues, Linked Lists, rtt"l i"'iti' eiii'v r'""' rr''"ua"a Binarv Tree' Binarv Search Tree'

AvL rree, B rree, B+ 
":::;"J;;;#; 

ii*'*" ro'i"t" Graphs' Sorting and Searching

Algorithmsl Hashing'

UNIT-S: System Software and Operating System

SvsiemSoftware:Machine,AssemblyandHigh-LevelLanguages;compilersandlnterpreters;
i'""Jir*, iirl'i"g and Relocation; Macros' Debuggers'

Basics of Operating Systems: Operating System. Structure' Operations and Services; System

il1i;"d#;c-Sv-sem Design and Implementation; Svstem Boot'

ProcessManagement:ProcessSchedulingandOperations;InterprocessCommunication'
communication i,, Cli"';;";;;t;;t;t'Lo""" sv'"t''tonization' Critical-Section Problem'

P;;;;'. Solution, Semaphores' Synchronization'

Threads: Multicore Programming' Multithreading Models' Thread Libraries' Implicit

Tkeading, Threading Issues'

CPUScheduling:schedulingCriteriaandAlgorithmslThreadScheduling,Multiple-Processor
icheduling, Real-Time CPU Scheduling'

Deadlocks:DeadlockCharacterization,MethodsforHandlingDeadlocks,DeadlockPrevention,
;;;i;;"" and Detection; Recovery from Deadlock'

Memory Management: contiguous Memory Allocation, Swapping, Paging, segmentation'

Demand Paging, Page Replacernent' Allocation of f'urn"'' nuastring' Memory-Mapped Files'

w-



Syllabus for Ph D Entrance Test (Computer Scie nce\ 2076-77 !ra8i l4

Storage Management: Mass-storage Structure' Disk Structure' Scheduling and Management'

RAID Structure.

File and Input/Output Systems: Access Methods' Directory and Disk Structure; File-System

Mounting, File sharing, Fil"-i'rri.. i .-"*e and Implem€ntation; Directory Implementation'

Allocation Methods, Fr""_S;;;-M;agement, Efficiency and performance; Recovery, Iio

Hardware, Application yo I;;"' Iiernel I/O Subsystem'' Transforming I/O Requests to

Hardware OPerations'

Linux OPerating SYstems: Design

Sche<luling. Mcmory Management'

Communication, Nctwork Structure'

Principles, Kemel Modules, Process Management'

File Systems, Input and Output; Interprocess

Distributed Systems: Types of Network based Operating Systems' 'Itry"i} 
Structure'

Communication Structwe *a p'"t"*ftt Robustness' Design Issues' Distributed File Systems'

UNIT-6: Data Communication and Computer Networks

Datacommunication:componentsofaDatacommunicationsystem,simplex,Half-Duplex
and Duplex Modes of Corn*"ni"uiio"; Analog and Digital Signals; Noiseless and Noisy

channels; Banclwidth, Th;;il;;;i Latenw; DigitJ and Analog Transmission; Data

Encoding and Modulation 1;"#;;"r; Broadband and Baseband Transmission; Multiplexing,

TransmissionMedia,Trarrsmissio,E,,o..,EnorHandlingMechanisms'

Computer Networks: Network Topologies' Local Area Networks' Metropolitan Area Networks'

Wide Area Network, Wireless Networks, Internet'

NetworkModels:LayeredArchitecture'OslReferenceModelanditsProtocols;TCP/IP
Protocol Suite, Physical, Logical, Port and Specific Addresses; Switching Tech-niques'

FunctionsofoslandTCP/IPLayers:Framing,EnorDetectionandCorrection;FlowandError
Control; Sliding Window p'iocot, uolC' frlultipte Access - CSMA/CD' CSMA/CA'

Reservation, Polling, Token P;;;t'c, FDMA' CDMA' TDMA' Network Devices' Backbone

Networks, Virtual LANs.

Ipv4 Structure and Address Space; classful and classless Addressing; Datagram, Fragmentation

and checksum; Ipv6 packet'Format, Mapping Logical to physical Address (ARP), Direct and

Indirect Network Layer Delivery; n"rrti'g efuorlit'ms' TCP' l]?P 
and SCTP Protocols; Flow

Conttot, Enor Control and Congestion Control in TCP and SCTP'

World Wide Web (WWW): Uniform Resource Locator (URL)' Domain Name Service.(DNS)'

Resolution - Mapping Names to Addresses and Addresses to Names; Electronic Mail

Architecture, SMTP, POP *a fft4ep, TELNET and FTP'

Network Security: Malwares, cryptography and Steganography; Secret-Key Algorithms'

prifi"-f"v efgo.ittt or, Digital Signature, Virtual Private Networks' Firewalls'

UNIT-7: Computer Graphics & Artificial Intelligence (AI)

Computer GraPhics:
Video-Display Devices, Raster-Scan and Random-Scan Systems; Graphics Ir{onitors' Input

Devices, points and Lines; iine Drawing Algorithms, Mid-Point Circle and Ellipse Algorithms;

Scan Line Polygon Fill Algorithm, Boundary-Fill and Flood-Fill' -n 
^W
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2-DGeometricalTransformsandViewing:Translation'scaling'Rotation'ReflectionandShear
Transformations; Matrix Representations and Homogeneous Coordinates; Composite

Transforms, Transformations 
'Bet*""n Coordinate Systems' Viewing Pipeline' Viewing

Coordinate Reference n*rnt, Wi'Oo* to View-Port Coordinate Transformation' Viewing

Functions, Line and Polygon Clipping Algorithms'

3-D Object Representation, Geometric Transformations and Viewing: Polygon Surfaces'

Quadric Surfaces, Spline R"p;"t;;;i""' Bezier and B-spline Curves; Bezier and 
'B-Spline

Surfaces; Illumination ft4"iti', p"fyg"n Rendering Methods' Viewing Pipeline and

-oordinates; 
General Projection Transforms and Clipping

Artificial Intelligence:
Approaches to AI: Turing lest and Rational Agent Approaches; State Space Representation of

problems, Heuristic s.*"tt i""r',rrlqres, camJ ttaying, Mi'-uu* Search' Alpha Beta Cutoff

Procedures.

Knowledge Representation: Logic, Semantic Networks'- Frames' Rules' Scripts' Conceptual

O"p"na"r'.y and Ontologie'; Exlpert Systems' Handling Uncertainty in Knowledge'

Plaruring:ComponentsofaPlanningSystem,LinearandNonLinearPlanning;GoalStack
ptr-ini, tti"r*chical 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

Muitiagent System, Semantic Web, Ageni Communication' Knowledge Sharing using

Ontologies, Agent Development Tools'

FuzzySets:NotionofFuzziness,MembershipFunctions'FuzzificationandDefuzzification;
operation. on Fuzzy Sets, Fuzzy Functions and Linguistic Variables; Fuzzy Relations, Fuzzy

Rules and Fuzzy Inference; Fuzzy Control System and Fuzzy Rule Based Systems'

Artificial Neural Networks (ANN): Supervised, Unsupervised and Reinforcement Leamingl

Single Perceptron, Multi Layer Perceptron, Self Organizing Maps' Hopfield Network'

Unit-8: Database Management Systems & Software Engineering

Database Management SYstems:

Database System Concepts and Architecture: Data Models, Schemas, and lnstances; Thlee-

Schema Architecture and Data Independence; Database Languages and Interfaces; Centralized

and ClienVserver Architectures for DBMS'

DataModeling:Entity.RelationshipDiagram,RelationalModel-Constraints,Languages,
Design, and Programming, Relational Database Schemas, Update operations and Dealing with

constraint violations; Relational Algebra and Relational calculus; codd Rules.

SQL: Data Definition and Data Types; Constraints, Queries' Insert' Delete' and Update

Statements; Views, Stored Procedures and Functions; Database Triggers, SQL Injection'

Normalization for Relational Databases: Functional Dependencies and Normalization;

Algorithms for Query Processing and optimization; Transaction Processing, concurrency

Co"ntrol Techniques, Database Reiovery Techniques, Object and ObjecfRelational Databases;

Database Security and Authorization
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Enhanced Data Models: Temporal Database Concepts, Multimedia Databases, Deductive

Databases, XML and Intemet Databases; Mobile Databases, Geographic Information systems,

Genome Data Management, Distributed Databases and client-Server Architectures.

Data Warehousing and Data Mining: Data Modeling fol Data Warehouses, Concept Hierarchy,

OLAP and OLTP; Association Rules, Classification, Clustering, Regression'

Software Engineering:
Requirement 

"and 
feasibility analysis, data flow diagrams, process specifications, input/output

design, process life cycle, planning and managing the project, design, coding, testing,

impiementation, maintenance. Personal Software Process. Team Software Process. Usability'

Rgile Uethods. Process Models- Iterative, Scrum, XP, and Evo. Advanced UML, Petri net.

Domain specific modeling. Systems Modeling Language. Meta modeling. Software architecture

and design patterns. Software metrics. Software reliability. Advanced testing techniques. Aspect

oriented programming.

DISTRIBUTION IN QUESTION PAPER

Section A - 50 marks (Academic Component)

Section A rvill be composed of 50 Multiple Choice Questions and the time lbr attsmpting this

scction will be 60 minutes.

Section B - 50 marks (Research Aptitude Component)

Section B will be composed ol Eight (08) questions out of the syllabus given above with
emphasis on rcscarch aptitude. The candidate has to answcr any l'ive (05) qucstions out of
Eight (08) in maximum 300 rvords. The time allotted for attempting will be 90 minutes.

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

wFrr-
Pro [. Vibhakar Mansot ra

(Head of the Department & Convener DRC)
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DEPARTMENT OF COMPUTER SCIENCE AND IT
UNIVERSITY OF JAMMU,

JAMMU

Syllabus For Ph'D' Entrance Test For The Year 2026'21

Unit-l: Discrete Structures and Optimization

Mathematical Logic: Propositional and Predicate Logic' Propositional Equivalences' Normal
'f 

"..tl-i;*Al"",es"and 
Quantifrers, Nested Quantifiers' Rules of Inference'

SetsandRelations:SetOperations,RepresentationandPropertiesofRelations'Equivalence
Relations, PartiallY Ordering'

Counting,MathematicallnductionandDiscreteProbability:BasicsofCounting,Pigeonhole
Principle,Permutations*aco-uin,tions,Inclusion-ExclusionPrinciple,Mathematical
Induction, Probability, Bayes' Theorem'

Group Theory: Groups, Subgroups, Semi Groups'.Product and Quotients of Algebraic

Structures, Isomorphism, rro"iotJtpnit*, Automorphism' Rings' Integral Domains' Fields'

Applications of GrouP TheorY'

Graph Theory: Simple Graph, Multigraph, Weightetl Graph' Paths and Circuits' Shortest Paths

in Weighted Grapt r, But"riarr'put6, ira'Cir.uitigamiltonian Paths and Circuits, Planner graph,

Graph Coloring, Bipartite C.upfo, t'""t and Rooted Trees' Prefix Codes' Tree Traversals'

Spanning Trees and Cul-Sets.

Boolean Algebra: Boolean Functions and its

Functions.

Representation, Simplifications of Boolean

-L

optimization:LinearProgramming-MathematicalModel,Graphicalsolution,simplexand
Dual Simplex Method, Sensitirl Analysis; Integer Programming' Transportatiol and

a..igr-"ntModels,PERT-CPM:DiagramRepresentation'CriticalPathCalculations'
R".o-.,."" Levelling, Cost Consideration in Project Scheduling' 

\\,a\
Unit- 2: Theory of Computation and Algorithm Design and Analysist \ \ -
Theory of Computation: F ormal Language, Non-Computational Problems' Diagonal Argument' 

l

Russel's Paradox.

Regular Language Models: Deterministic Finite Automaton (DFA)' Non-Deterministic Finite

ar-itomaton 6NDiA), 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 Automaton (PDA)' Non-Deterministic Pushdown

Automaton Q"IPDA), Context Free Grammar, Chomsky Normal Form' Greibach Normal Fotm'

Ambiguity, Parse Tree Representation of Derivation Trees, Equivalence of PDA',s and context

Free Grammars; Properties of Context Free Language'

Turing Machines (TM): Standard Turing Machine and its Variations; Universal Turing

Machines, Models of computation and church-Turing Thesis; Recursive and Recursively-
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Enumerable Languages; Context-Sensitive Languages' Umestdcted Grammars' Chomsky

il;;;hy of Lanluages, Construction of TM for Simple Problems'

Unsolvable Problems and Computational Complexity:^Unsolvable Problem' Halting Problem'

post correspond"n." prour.., "rlni"r""ur. lr"ur.1s for context-Free Languages. Measuring

*a'Cfrttrfytrg Complexity, Tractable and Intractable Problems'

Svntax Analysis: Associativity, Precedence' Gramml Transformations' Top Down Parsing'

Recursive Descent predictir" p.rirg, LL(1) parsing, Bottom up parsing, LR Parser, LALR(1)

Parser.

SemanticAnalysis:AttributeGrammar,SyntaxDirectedDefinitions,InheritedandSynthesized
Attributes; Dependency Gt"p;;;;;l' O'att' S-attributed and L-attributed Definitions;

Type-Checking.

RunTimesystem:Stolageorganization,ActivationTree,ActivationRecord,stackAllocation
of Activation Records, paramJer passing Mechanisms, Symbol Table.

IntermediateCodeGeneration:IntermediateRepresentations,TranslationofDeclarations,
e.ri*n*"n*, Control Flow, Boolean Expressions and Procedure Calls'

Performance Analysis of Algorithms and Recurrences: Time and Space Complexities;

Asymptotic Notation, Recunence Relations'

Design Techniques: Divide and conquer; Dynamic Programming, Greedy Algorithms'

Backtracking, Branch and Bound'

Lower Bound Theory: Comparison Trees, Lower Bounds through Reductions'

GraphAlgorithms:Breadth-FirstSearch,Depth-FirstSearch'shortestPaths'MaximumFlow'
Minimum SPanning Trees.

Complexity Theory: P and NP Class Problems; NP-completeness and Reducibility'

Unit-3: Computer System Architecture:

Digital Logic Circuits and Components: Digital Computers' Logic Gates' Boolean Algebra' Map

iiiftirr"#onr, combinationai circuits, ilip-rtopr, Sequential circuits, Integrated circuits,

Decoders, Multiplexers, Registers and Counters, Memory Unit'

DataRepresentation:DataTypes,NumberSystemsandConversion'Complements'FixedPoint
Representation, Floating foint nept"s"ntation, Error,Detection Codes' Computer Arithmetic -

eafitio.t, Subtraction, Multiplication and Division Algorithms'

Register Transfer and Microoperations: Register Transfer Language' Bus and Memory

Transfers, Arithmetic, Logic and Shift Microoperations'

BasicComputerorganizationandDesign:storedProgramorganizationandlnstructionCodes,
Computer iegisters, Computer Instruciions, Timing and Control' Instruction Cycle' Memory-

Reference Instructions, InpulOutput, lnterrupt'

Pipeline and Vector Processing: Parallel Processing, Pipelining, Arithmetic Pipeline, Instruction

Pipeline, Vector Processing Array Processors'

Input-OutputOrganization:PeripheralDevices,Input-Outputlnterface'AsynchronousData
Trisfer, Modes of Transfer, Priority Interrupt, DMA, Serial Communication'
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Memory Hierarchy: Main Memory' Auxillary Memory' Associative Memory' Cache Memory'

v;;;i M"*"rv, Memory Management Hardware'

Multiprocessors:CharacteristicsofMultiprocessors'InterconnectionStructures'Interprocessor
Arbitration, Interprocessor #;;il; and Synchronization' Cache Coherence' Multicore

Processors.

Unit - 4: Programming Languages and Data Structure

Language Design and l ranslation Issues: Programming Language Concepts' Paradigms and

Models, Programming Environments' Vi(ual Computers and Binding Times' Programmtng

;;;;;; i;;, Stalges in Translation' Formal rransition Models'

Elementary Data Types: Properties ofTypes and Objects; Scalar and Composite Data Types'

Programming in C: Tokens, Identifrers' Data Types' Sequence Control' Subprogram Control'

Arrays, Structures, Union, ;;;i;;; i;"t'*s"runctions' File Handling' Command Line

Arguments, PreProcessors'

objectorientedProgtamming:Class,object,Instantiation,Inheritance,Encapsulation,Abstract
Ciass, PolYmorPhism'

ProgramminginC++:Tokens,Identifiers'Variables-andConstants;Datatypes'Operators'
control statemerts, runctionl paramet"r- passing, virtual Functions, class and obiects;

constructors and Destructo"rs; ou"rrouairg, Inheiitance, Templates, Exception and Event

Handling; Streams and Files; Multifrle Programs'

DataStructures:ArraysandtheirApplications;SparseMatrix,stacks,Queues,Priority
Queues, Linked Lists, r**, i"t"u, Sinurv rtee' rhr"ad:U:tXLT:"1:t:1*1':*i::

Algorithms; Hashing.

UNIT-S: SYstem Software and Svstem

System Software: Machine, and High-Level Languages; Compilers and Interpreters;

Loading, Linking and Relocation; Debuggers.

Basics of Operating Systems: Opelating System- Structure' Operations and Services; System

CJt , Op"tutirrg-system Design and Implementation; System Boot'

processManagement:Processschedulingandoperations;Interplocesscommunication'

communication in client-server systems, irocess synchro n\zation, critical-Section Problem,

Peterson's Solution, Semaphores, Synchronization'

Threads:MulticoreProgramming,MultithreadingModels,ThreadLibraries,Implicit
Threading, Threading Issues.

cpU Scheduling: Scheduling criteria and Algorithms; Thread Scheduling, Multiple-Processor

Scheduling, Real-Time CPU Scheduling'

Deadlocks: Deadlock Characterization, Methods for Handling Deadlocks, Deadlock Prevention,

Avoidance and Detection; Recovery from Deadlock'

Memory Management: Contiguous Memory Allocation' Swapping' Paging' Segmentation'

Demand paging, page Replacelment, Allocation of Frames, Thrashing, Memory-Mapped Files.
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Storage Management: Mass-storage Structure' Disk Structure' Scheduling and Management'

RAID Structure.

File and Input/Output Systems: Access Methods' Directorv and Disk Shucture; File-System

Mounting, File Sharing, fif"-iltt"t Sttcture and Implementation; Directory Implementation'

Allocation Methods, Fr""_r#"i;;;;;;^ein"1*"y and performance; Recoverv, r/o

Hardware, Application VO f"t"tf"""' f"mel I/O Subsystem' Transforming I/O Requests to

Hardware OPerations'

Linux Operating Systems: Design Principfs' 
. 
Kemel Modules' Process Management'

Scheduling, Memory Mu'ug"*"it' File Systems' lnput and Output; Interprocess

Communication, Network Structure'

Distributed systems: 
.r.ypes of Network based operating systems, N"ry"15 structue'

Communication Structure *[ar*"""ir, *"bustness, Design Issues, Distributed File Systems'

UNIT-6: Data Communication and Computer Networks

Datacommunication:componentsofaDatacommunicationSystem,Simplex,Half-Duplex
and Duplex Modes of C";;;i;;;; Analog and Digitai Signals; Noiseless and Noisv

channels; Bandwidth, thro"u;;r* il r"19""v' Digitai and Analog Transmission; Data

Encoding and Modulation I;il;;";' Broadband and Baseband Transmission; Multiplexing'

TransmissionMedia,.l.ransmissio.'E.,o'',ErrorHandlingMechanisms.

Computer Networks: Network Topologies' Local Area Networks' Metropolitan Area Networks'

Wide Area Network, Wireless Networks' Intemet'

NetworkModels:LayeredArchitecture'OslReferenceModelanditsProtocols;TCP/P
Protocol Suite, Physical, r-ogiJ, Port and Specific Addresses; Switching Techniques'

FunctionsofOSIandTCPiIPLayers:Framing'ErrorDetectionandCorrection;FlowandError
Control; Sliding Window 

-p't"""f, 
ffOfC' fUuttipte Access - CSMA/CD' CSMA/CA'

Reservation, Polling, Token P;t;i'g: FDMA' CDMA' TDMA' Network Devices' Backbone

Networks, Virtual LANs.

IPv4 Structure and Address Space; Classful and Classless Addressing; Datagram' Fragmentation

and Checksum; rpro pu"r."i'fotmal Mapping Logical to plv:l"i Adgt::t-$S)' Djrect and

Indirect Networt f.uy". O"iiv"ty ncl*irrg afuo'iihms' TCP' UDP and SCTP Protocols; Flow

C"*t"f , Enor Control and Congestion Control in TCP and SCTP'

World Wide Web (WWW): Uniform Resource Locator (URL)' Domain Name Service (DNS)'

Resolution - Mapping n"-tt t" Addresses and Addresses to Names; Electronic Mail

Architecture, SMTP, POP and IMAP; TELNET and FTP'

Network Security: Malwares, cryptography and steganography; secret-Key Algorithms'

errUti"-f"y etgoilttrnr, Oigitut Signature, Virtual Private Networks' Firewalls'

UNIT-7: Computer Graphics & Artificial Intelligence (AI)

Computer GraPhics:

Video-Display Devices, Raster-Scan and Random-Scan Systems; C*p|'::.Y"ni'ys' Input

Devices, Points and Lines; Line Drawing Algorithms, Mid-Point Circle and Ellipse Algorithms;

Scan Line Polygon Fill Algorithm, Boundary-Fill and Flood-Fill'
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2-DGeometricalTransformsandViewing:Translation'scaling'Rotation'Reflectionand'Shear
Transformations; Matrix ft"p'"*'tutilon' T9 H":"9*;ous Coordinates; Composite

Transforms, Transformations-'So*t"" Coordinate Systems' Viewing Pipeline' Viewing

Coordinate Reference F*'"t, 
"w;l;; 

to view-port Coordinate Transformation' Viewing

Functions, Line and Polygon Clipping Algorithms'

3-D Object Representation, Geometric Transformations and Viewing: Polygon Surfaces'

Quadric Surfaces, Spline n"ptt'"ntution' Bezier and B-Spline Curves; Bezier and B-Spline

Surfaces; Illumination *"5itT"i'*;il-"d*t* Methods' Viewing Pipeline and

l"Ji*"tt c"neral Projection Transforms and Clipping

l[*:iJJi:T?l]T;, rest and Rational Agent Approaches; Stare Space Representation or

Problems, Heuristic s",'"h i;t;;;;' ct-Jpr"vi'g' Min-Max Search' Alpha Beta cutoff

Procedures.

Knowledge Representation: Logic, Semantic -I"Y:tktj, 
Ft*es' Rules' Scripts' Conceptual

;;;;;"y *a orr,otogi"'; r'lert Svstems' Handling Uncertaintv in Knowledge'

Planning: Components of a Planning System' Lirrear and Non Linear Planning; Goal Stack

ii.r"td, Hierarchical 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, semanii" w"t, Aient- Communication' Knowledge Sharing using

Ontologies, Agent Development Tools'

FuzzySets:NotionofFuzziness,MembershipFunctions'FuzzificationandDefuzzification;
OperationsonFuzzySets,Euzzy'nunctionsandLinguisticVariables;FuzzyRelations'Fuzzy
Rules and Fuzzy Inference; Fuziy Control System and Fuzzy Rule Based Systems'

Artificial Neural Networks (ANN): Supervised' Unsupervised and Reinforcement Learning;

Single Perceptron, Multi I-ayer Perceptron, Self Organizing Maps' Hopfield Network'

Unit-8: Database Management Systems & Software Engineering

Database Management SYstems:

DatabasesystemConceptsandArchitectue:DataModels'schemas'andlnstances;Three-
SchemaArchitectureandDatalndependence;DatabaseLalguagesandlnterfaces;Centralized
and Clientiserver Architectures for DBMS'

Data Modeling: Entity-Relationship Diagram, Relational Model - Constraints' Lalguages'

Design, and Programming, Relational Database Schemas' Update Operations and Dealing with

Coniraint Viotations; Relational Algebra and Relational Calculus; Codd Rules'

SQL: Data Definition and Data Types; Constraints' Queries' Insert' Delete' and Update

stiements; views, stored procedures and Functions; Database Triggers, SQL Injection.

Normalization for Relational Databases: Functional Dependencies and Normalization;

AlgorithmsforQueryProcessingandoptimization;TransactionProcessing,Concurrency
cointrol Techniques, Database R"Jorery Techniques, object and obj ect-Relational Databases;

Database Security and Authorization.
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Enhanced Data Models: Temporar Database concepts, Multimedia Databases, Deductive

Databases, XML and Intemet duouu."., Mobile Databases, Geographic Information Systems'

Genome Data Management, Distributed Databases and Client-Server Architectures'

DataWarehousingandDataMining:DataModelingforDataWarehouses,ConceptHierarchy,
OLAP and OLTP; Association Rulls' Classification' Clustering' Regression'

i:lTlfi*lt#?l*?i,,n, anarysis. data flow diagrams. process specifications...input/output

design. process life cycte' pf"*l"g *a *-uging the nroiect'- design' coding' testing'

implementation, -Arrt",,*""] p"itorr]d Soft**" F'oi"" Team Software Process' Usability'

Asile Methods. Pro"",' tuoitit-- tt"tutiu"' Scrum' XP' and Evo' Advanced UML' Petri net'

;il"#;##;;;;;fu.-$;.;i;;l"ii,s i-iuage. Meta modering. Software architecture

and design patte,r.. sot**"'-Jiri"r. i"t*i" *firuility. Advanced testing techniques' Aspect

oriented Programming.

DISTRIBUTION IN QUESTION PAPER

Section A - 50 marks (Academic Component)

SectionAwillbecomposedof50MultipleChoiceQuestionsandthetimeforattemptingthis
section will be 60 minutes.

Section B - 50 marks (Research Aptitude Componcnt)

Seotion B i.vill be composed ol Eight (08) questions out of the syllabus given above with

emphasis on rosearch aptitude Th-e candi<late has to answer any Five (05) questions out ol

ilgiiiosl * maximum 
-300 

wor<is The time allolted for attempting will be 90 minutcs'

Thc passing criteria shall be minimum of 507o marks in each section'

fi,L--
rrof. fffiamr Mansotra

(Head of the Department & Convener DRC)
lol'ettcr

foz':r ('r' Shidi€t i'r
(i:i .tPute:i Sc' & i'T'

1 l'river:itY of Jammu'
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