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COMPUTER SCIENCE - SYLLABUS-FOR Ph.D ENTRANCE , BBMKU
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Unit - 1 : Diserete Structures and Optimization

Mathematlcal Logic: Propogitional und Predicat:  Lagic, Proposiional Eguivalences.
Mormal Forms, Predicates and Quantifiers, Mested Quantifizes, Rules of [nference.

Sets wnd Relations: Set Operations, Representwtion and Propertics of Relannns,
Equivalence Relations, Pariully Ordering,

Counting, Mathematical Induction and Diserele  Probability; Gasics of Lh::uun;in;;~
Pigeonhole Principle, Pemmutations and Combinations, Tnelusion- Fxclusion Princple.
Mathemalical Inductien, Probubality, Bayes' Theossin,

Group Theory: Groups, Subgroups, Semi Groups, Product and Quoticntz of Algebraic

structures, Isomorphisen. Homomomphisee, Aslemerphism, Fings, ol Donains,
Fields, Applicatiuos of Group Theury

Graph Theory: Simple Gruph, Multigraph, Weighted Groph, Paths and Circuits. Shortest
Faths in Weighled Graphs, Fuleoun Paths and Cirenits, Tlamilonien Pathe and Cireuits,

Planner gruph, Graph Coloring, Bipanite Gruphs, Trees and Rooted Trees. Prefix Codes,
Tree Traversals, Spanning Trees aod Cut-Sets.

Boolean Algebra: Boolean Functions and its Represcntation, Simplifications of Boelein
Funecriongs,

Optimization: Linear Propramming - Maihematical Madel, Grraphical Solution, Simplex aisd
Dual Rinples Method, Sensitive Aralysis; Taeger Propramming, Transporation and
Assipnment Models, PERT-CPM: Dwigram Representsiion, Critieal Path Caleulnsions.
Researce Levelling, Coul Consideration in Project Scheduling.

Linit - 1 : Computer System Architecture

Digital Logic Cireults and Components: Digical Lompaters, logic Gates, Ikoolean
Algebro, Map Simplifications, Combinational Ciecuits, Flip-Flops, Bequential Circuics,
Iatzgraced Cirenits, Decoders, Multiplexers, Registers und Counters, blemagy Tlnil.

Data Representation: Data Typra, Mumber Systems and Conversion, Complemcils, Fixed
Poant Representation, Fleating Pomt Repreacntation, Eror Dieteciion Conlees,

Cl:lr'r'l[m ler
Arichmesic - Addilieg, Subtraction, Mualtiplicaion ood Division Alporithrme,

Hegisler Tronsfer and Microoperntions: Register Transfer Language,

Fus and Memory
Transters. Afithmetiv, Lopic and Shift Microoperniioos.

Basic Computer Organlzation and Desipn: Srored Mrogram Crrganizetion and [nstruction
Cades, Computer Begisters, Compater Instmactions, Timio

2 and Control, Tnstraction Cyele,
Memaory-Referenee Insrmactians, Inpul-Cruzpur, Ditermapd,

Frogramming the Basic Computer: Machine Language, A ssembly Lunpuage, Asscimbler,
Pragrim Loops, Subroutines, Inpw-Clutput Pracramiming
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Microprogrammed Control: Control Memnary, Address Sequencing, Desiam of Control
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Central Processing Unit: General Regisler Orpanization, Stack Organization, Iastruction
Formmts, Addressing Modes, RISC Compuer, C15C Compater.

Pipeline and Vector Processing: Parallel Processing, Pipelining, Avithmetic Pipeline,
Instruction Pipeling, Yector Peocessing Armay Processors.

Input-Output Orgaatention: Peripleral Devices, loput-Chaput Tnterfiace, Asynchronuis
Dty Tramsfer. Maodes of Transfer, Priveily Tnterrupt, DAA, Scrizl Communcalian.

Memory Hicrarchy: Muin Memory, Auwxillary Memory, Associstive Memary, Cache
Mermoey, ¥irnul Memery, Memory Management Hardware,

Multlprocessors: Chamclerstics of Multiprocessors,  Interconnection  Struclurcs,
Ioterprocessor  Arhiteation, Tnterprocessor  Communicalion aod  Synchronpzanon, Cache
Cioherence, Multicore Trrocessaoms.

Unit - 3 : Programming Languages and Computer Graphics

Language Design and Translation Tssues: Fropramming Tanguage Conueprs, Fﬁfild:ltlmﬁ
and Models, Trogramming Eovirnments, Virtwal Compulers and Binding  Times.
Propramming Languaoe Syntax, Stages in Translation, Fonnal Transition Medels,

Elementary Data Types: Propertcs of Types and Ohjects, Scalar and Compesite Data
Types,

Programming in O lekens, Wentifiens, Daa Types, Soguence Control. Subprogram
Contrel, Arcays, Structures, ninn, String, Pointcrs, Fonediens, File Handling, Command
Line Arrmaents, Preproccssors.

Uljjl.‘l:l. Oriented I'ropramminng: Class, G!_:-_ir_'l,;ll [mstantscion, Inbertance, FEocapaalation,
Alsstiact Class, Paolyraoepligmn.

Frogramming fo C-++: Tokens, Identifiers, Variables and Conscants; Data types, Chperalars,
Control statements, Funclions Parameler Passing, Virusl Functions, Class and Objects;
Conziructors and Destructars; Osecloading, Tnhedance, Templates, Excoption and Fwend
Handling; Strearns and Files; Multifile Programs.

Weh Pragramming: HTML, DHTML, XML, Seripting, JTava, Servlets, Applers.

Computer Graphics: Video-Display Devices, Raser-5cin wnd Kandom-Sean Systems;
Grephics Monitors, Input Devices, Poiofs and Lines; Line Drawing Alporithms, Mid-Point

Circle uod Ellipse Algonthms; Scim Line Polygon Fill Algorithm, Boundury-Fill and Flood-
Fill.

2-D Geometrical Transforms apd Viewing: Translation, Sculing, REotation, BEetlection and
Shear Trnsformations; Mattix Representations aod Homogeneous Coordinates: Compusite
Transforms, Transformations Bebween Coordinate Systems, Viewing Pipeline, Viewing
Coordinars Refercnee Frame., Window to View-Porl Coordinate Trunsformation, Viewing
Functions, Lioe aod Polvgen Clipping Algarithms.

3-D Ohject Representation, Geometric Transformations and Viewing: Polygon Surlaces
Chundric Surfaces, Spline Represeniulion, Bezier and B-8pline Curves: Berier and E-ﬂplim_:
Surfaces; Humination Models, Pelypon Rendermg Methods, Viewing Pipeline and
Cioordinates, General Projection Teans [urms wnd Cipping.
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Database System Concepts wnd Architecture: Data Models, Schemas, and Instunces,;
Three-Schema Architeelure amd Data Independence; Thtabuse Languages and Inierfaces;
Centralized and ClientServer Archilecmires e DEME,

Data Modeling: Entity-Eelationship Dingram, Relational Model - Constraints, Languages,
Deesign, und Progeamming, Relational Dutabase Schemis, Updile Operations and Dealing
with Cunstraint Yiolations; Relational Algebra and Relatonal Calealus; Codid Rules.

SQL: Data Definition and Dara Dvpes; Coosteaints. Quecics. Insert, Diclete. ill':ll.1 [Ipdate
Sutemenis; Y iewe, Stored Proccdures and Funciiups; Datnbuse Trigmers, 50L Inpecticn.

Wormalization for Relational Databases: Furctionsl [ependencies and Normalization;
Algorithms for Cuery Processing and Clptimization; Transaction Trocessing, Concurrency
Coniral - Technigues, Databsse Recoweey Techniques, Objer and  Dhjece-Relationul
Databases; Dutabase Security and Authorization.

Enhanced Duta Models: 1empors] Dutabase Conceps, Muliumedin Dutabases, Ueductive
Databases. XML and Interer Datshases; Mobile Dotaboses, Creagraphic  Tnformnation
Systems, Genome Data Marigement, Disiributed Datehascs aisd Clienl-Server Anchitsctures.

Data Warehousing and Datn Miming: Dutn Modeling for Thua Wanshouses, Concept
Hierarchy, OLAT and OLTF; Association Tyles, Classificarion, Clustering, Repression,
Support Veetor Machine, K-Mearest Neighbour, Hidden Markes WModel, Semmunzation,
Eh:pzn'-r!e:nl;j.rl-.-ic-:lcliug Link Analy:is, Sequcncing Analysis, Social Motwark Aralysis,

Wiy Data Systems: Big Dara Cheracteristics, Types of Big That, 133z Drata Architeciurs,
Titrexluction to Map-Keduce and Hadoop: Diamibuted File System, HDFS.

NOSOT.: NOSQL and Cuery Optinization; Differcnt NOS0L Prodoers, Querying and
hdanaging MOBOL: Indexing and Ordering Data S5 MHOEQL in Cloud.

Unit - 5 : System Suftware and Operating Sysiem

System  Softerare: Machme, Aszemhbly o High-Tevel Languages; Compilers and
Interpreters; Loading. Linking and Relocation; Macrns, DheTnegyrers,

Basics of Dperating Systems: Operating System Stucture, Operations and Rervices; System
Calls, Cpemting-Systean Desiyn and Implomeniation; System Boar,

Frocess Manuwgemenk: Process Scheduling and Operations; Interprocess Comanumicatiog,
Communication o Client-Server  Systems, Process Synchromization, Critical-Section
Problem, Peterson®s Selutisn., Semaphorcs, Synchronizacion,

Threads: Mullicore Programming. Multithreading Models, Thread Libraries, Implicit
Threading, Thremding Issocs.

CFU  Scheduling:  Scheduling  Criterin  and - Algorithms; — Thread Scheduling,
MuliipleProcessor Scheduling, Real-Time CPU Scheduling,

Deadbocks: Treadlock Characterization, Metheds [or Handling Tieadlocks, Deadlock
Prevention, Avaidancs aid Defection; Rocovery from Dendlock.

Memory Management: Cantiguous Memory Allacation, Swapping, Pagiog, Sepmentation,
Demand Paging, Page Replucement, Alloration of Frumes, Thrashing, Memery-Mupped
Frles.
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Storage  Mumagement:  Muss-Siomge Srengure, Ik Struciire,  Scheduling and
Monogement. RATD Strucoue,

File and Input/Cutput Systems: Access Motheds, Diccctory and Disk  Stoucture;
tri.l""s:’"“l"'m Mounting,  File Sharnng,  File-System  Structore and [mplemantslion,
Directory  Implementation, Allocation Matkods, rFrl.'u-?':-par:n: Management, Efticiency and
Pertarmance; Recovery, 'O Hardware, Application [0 Tnterface, Kernel L0 Subsysiem,
Transforming 1'0 Regueses 1o Hardware Cipeeations,

Security: Protection, Access Matrix, Aceess Contral, Eevieation of Access Rights, I'rogram
Threats, System and Network Threats: Cryptagraphy as o Security Tool, Tser Authenlication,
Impleenting Security Detonzes,

¥irtual Machines: Tvpes of Virtual Machines and Implementations;, Virtualization.

Linusx Operating Systems: Diesign Trinciples, Kermel Modules, Process Menepement,
Scheduling, Memory Management, File Sysiems. loput and  Outpal;  Lnjerprocess
Commuoication, Melwodk Stactire,

Windows Operafing Systems: Desipn Prineiples, Syslem Components, Terminal Servive
and Fast User Swilching: File System, Weownrking,

DMstributed Systems: Types of Nelwork bazed Operating Sypsierng, Nelwaork Struciuce,
Communication Struciure and Trolocols; Robustness, Dosign Tssucs, THstribued  File
SaIeing,

Unit - & : Software Enginecring

Snfrware Provess Models: Sollware Process, Generie Mrovess Model - Framework Aclivity,
Task Sct and Process Potterns; Process Lifeevele, Prescriptive Trocess Models, Praject
Munagement, Componenl Bused Development, Aspeci-Orented Snftware Development,
Formill Metheds. Agilc Process Models - Extreme Programming {XF). Adprive Softwarc
Devclapment, Seoum, Dhynamic Syetem Developaneni Model, Fearure Diriven Dievelopment,
Crystal, Weh Engineering,

Software Reguirements: Functional and  Mon-Funetional Reguirements: Eliciting
Requirements, Developing Lse Cases, Bequirement Analysis and Medelling: Requirements
Beview, Software Eoquirment and Specification (3ES) Documimt,

Software Desipn: Abstroction, Architcemre, Patterns, Separarion of Concerns, Modularily,
[nformarion Hiding, Functionul Independence, Cohosion und Coupling; Object Oriented
Diesigm, Dala Design. Architcetural Diesign, Tiser Interface Desizm, Component T eyvel
Thzzign.

Sofeerare Quality: McCall’s Cuuality Factors, 180 9126 Quality Factaes, Quality Contral,
Cruulity Assuranee, Hisk Manapement, Risk Mitigation, BMenitpring and Il,-‘ﬂnagmm-”
{EMMK Solware Teliabilite,

Estimation and Scheduling of Snftware Prﬂ_jer.:!s: Softvare Sizing, LOC apd FP Based
Lstrrmations; Lstimating Cost and Effors Rstimalion Models, Constructive Cost Maodel
(COCOMDY), Project Scheduliog and Staffing; Time-line Chars,

Sofrware Testdng: Verification wnd Validation: Error, Faolt, Bug and Failure: Unit and
Interration Tesing; White-box aod Black-box Testing: Basis Path Testing, Contral Straciure
Testing, Deriving Test Cases, Alpha and Beta Testing, Repression Testing, Performance
Testang, Siress Testmg,
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Software Configuration Management: Chiiige=Contal and Version Control; Soltwars

Reuse, Software Re-engineering, Reverss Fagmeenng.
Unit - 7 : Data Structures and Algaricthms

Datn Structures: Arrays and their Applications; Sparsc Matrix, Stacks, (Juedas. Privrity
jueues, Linked Lists, Trees, Forest, Binary Troe, |fircaded Rinury Tree, Bipiery ‘-‘-':'31:'3[" Tree,
AVL Tree, B Tree, Bt Tree, B* Tres, Data Structure for Sels, Crraphs. Sorting and Searching

Algorithms; Hashing.

Performance Analysis of Algorithms and Recurrences:Time and Space Complexities;
Asvmplolie Nodation, Recuerence Relations.

Design Techniques: Divide and Conguer; Dynemic Progmmiiing, Greedy Algorithms,

Buckiracking, Branch and Bound

Lower Bound Theory: Comparison Trecs, Lower Bounds throigh Reductions,

Graph Algorithms: Breadih-Firsl Scarch, Depth-First Learch, Shortest Puths, Bdagimunm
Flow, Binimum Spaoning Trecs.

Camplexity Theory: T and NP Class Prublems; NP-completeness wnd Reducibility.

Selected Tophes: Number Theorctic Alporithms, Palynomial Arithmetic, Fasl Fourier
Trums foem, Steing Matching Algorithms,

Advanced Algorithms: Parallel Algorithms  for Serting, Scarching and  Merging,
Approximation Algorithms, Randomized Algorithms.

Unit - § : Data Communication and Computer Networks

Dats Communication: Components of a Data Communication System, Simplex, Hill
Duplex and Duplex Modes of Communication, Analog and Digical Sigoels; Moiseless and
~uiay Channels; Bandwidth, Throughput and Latency; Dipial nod Anslog Transmizsion
Data Encoding and Modulagon Techniques: Broadband and Baseband Transmission,
Multiplexing, Transmisston Medis, Transmission Errars, Errer Handling Mechanisims.

Computer Networks: Metwork Topologics, Locul Aren Nelworks, Metropolitan  Aren
Metworls, Wide Arca Motwork, Wireless Networks, [olemst,

Metwork Models: Loyered Architccture, O8] Refarence Model and itz Protocols; TCPAT
Pratocal Suite, Physical, Logicel, Port and Specilic Addresses; Swirching Techniques.

Functlons of OS] and TOPAP Lavers: raming, Error Detection and Comrection: Flaw and
Frrar Control; Sliding Window Trotoeal, HDLC, Multiple Adcess - CEMASCD, CEMAMCA,
Reservation, Polling, Token Passing. FDMA, CDMA, TDMA, Network Devices, Backbone
Merwarks, Virual LAMS

ITyd Structere and Address Space; Classtul and Classless Addressing;  Dacagoam,
Fragmentation and Checksum; TP'wi Packet Format, Mupping Logical to Physical Address
{ARP), Direct and Tndirect Network Layer Delivery; Rounng Algorithms, TCT, UDP and
SUTP Protocols; Flow Control, Lrror Coatrol and Congestion Contral in TCE and SCTP.

Waorld Wide Web (WWW)r Uniform Resource Locatoe (URL). Domain Marme Service
(TN, Resolution - Mapping Wames 10 Addresses and Addresses to Mames; Flectronic Madl
Architecture, SMTP, PO and IMAPF; TELMNET and FTP.
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Publie-Key Algorithms, Digil Sigmature, Vingal Privawe Networks, Firewalls,

Mubile Technology: GSM and CDMA: Serviees and Architecture of G5M and Mobile
Computing; Middlewars and Guteway for Mobile Computing:  Mobile 1T and Hn:-l:_lilt
Communication Prolocol; Communication Salelliles, Wireless Networks and Topolugies:
Cellwlar Topology, Mobile Adhoo Netwarks, Wireless | ransmission and Wircless LAN:
Wircless Geolocation Systems, GPRS and 505,

Cloud Computing and 1oT: Sa3a%, IS, laas, Mublic and Privac Cleod; ‘n.-'i.rm_aifliiil"ll"n-
Virtual Server, Cloud Storage, Database Storage, Resource Management, service Lovel
Agresment, Dasics of [oT.

Unit - 9 ; Artificial Intelligence (AI)

Approaches to Al Turing Tesl and Rational Ageoe Approaches; Gute Space Kopresentation
of Problems, Heuristic Scarch Techniques. Gurne Playing, Min-2ax Scarch, Alpha Bela

CutodT Procedures,
Knawledge Representation: Logic, Semuntic Networks, Francs, Bules, Seripts, Cunecptual
Diepandency and Oncologies; Gxperl Systenss, Handling Unecmainty mi Knowledze.

Planning: Components of u Planning Systcm, Lingar and Non Linear Flanning: Cioal Srack
Planning, Hierurchizal Plaising, STRIPS, Portiil Crder Plemming,

MNuturnl T.anguage Processing: (rammar and Language: Parsing lechnigues, Semanlic

Analysiz and Preamaolics, )
Multi Apent Systems: Agents and (Wjects; Apents and Lxpert Systems,; Geoenc Siructore

of Multiagent Systeny, Semantic Web,  Agent Communication, Knowledpe Shomng using
Umiologies, Agent Development Toals.
Fuzzy Scts;  Motion of Fugeness, Membership Functions, Fusailienlion  amd

Defizrification, Operations on Furzy Sets, Fuzzy Funchions and Linguistic Variahles, Fueay
Relations, Fuzzy Rules and Fuzzy Inference; Furey Control Systemn and Furey Rule Based

Byatems.

Genetic Alporithms (GA): Eocoding Strategics, Generic Operators, Fitness Funcoions and
GA Cyole; Problem Solvinge using GA.

Artifielal Nearal MNetworks (ANNYE  Supervised, Upsuperdsed und  Reinforeement
Leyming: Single Perceptron, d&ulti Layer Porceptron, Sclf Orpanizing Maps, [ lopticld

Metwork,
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