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SYLLABUS FOR PHD ENTRANCE TEST FOR THE YEAR 2022

.r{Nrr- I

Theory of Computation:
Formal Language, Non-Computational Problems, Diagorral Argltment, Rttssels's Pat'adox' Regulat' Language

Modelsl Deterrninistic & Non-lleterministic F'inite Automaton, Hquirraleuce of DF'A ancl NDI'A, Regtrlar l,anguages,

Regqlal Gramtlars, Regnlilr Expressiotrs, Pt'operties of Regulilr L;ltrguage, Punrping Lemttta, Non Regular

t,airguogus, Lexical Analysis. Context Frec [,anguilge: Puslrclorvn Autoutatotr, Non-Del-ertrlitlistic PrtshclOrvu

Automaton, Context Free Granrrrrar, Clroutsl<.rr Not'mal Fornr, f,it'eibilch Nortrral Frum, Atrtbiguity, Parse Tree

Representatjpn of Derirratiorr '['rees, tlcluirralenct:r of PDA's auel Context Free Gt';:ntm:rrs; Propt)rties of Cotttext Free

l,anguage. 'l'ru-ing Machines: Standard 'I'uring Machitte and its VariaLions; iJniversal 'T'uring M;rchitres, Models of

ConipuLtiou 
"tld 

Ch,.,r.h-Turing Thesis; Recursive aud Reculsirrel), Etrunret'ilble Langurlges; Coutext-Sensitive

Langu:tgr.'s, lJnrestricte<1 Gralrmars, Chonrr^lry Hier-archy of l,angLtages, Cotrslructiott r.rf 'fM for Sinrple Probletns.

Ulsolvable problems andComputationalComplexity: Unsolvable Ploblem, llaltitrg Problettt, PostCorrespondence
problern, Unsolvable problems for tlontext-F'ree l-anguages, IVeasrrritrg and Clas^silvirrg Conrplexity,'I'rilctahle artcl

Iutlactable pr.oblems. Sy;tax Analysis: Associativity, Plecederrce, Gratrrtrrat 'frattstortiratiotrs, Top Down Parsing,

llecursive Descent Pre.clictivtl Parsilg, l,l"[1J f'}arsing, Bottr:m ttp Parsing, l,l{ Parser, l,Al,lt[1] Parser' Senratttic

Analysis: Attribute Grammar, Synt;:x Ilirected Delinitions, l[hdrited ;;rncl iiyttthesizod Attribtltes; I)epetrdenclr

Graph, Evaluatiou Order, S-attritrrrted and L-attlibrtted Definitions; Type'Clteckittg.

Algorithms and Analysis:
Soiting and searcSiug algorithms. Analysis of algorithrns, Interpcrlation and Binary searclt, Asytnptotic

notati<lns - 5ig-oh, mega anrl theta. Reculsiorr anci its systentatic t'emrtval. Design of Algorithms (Divide

ancl Cgnquer, Lreecly prethocl, Dynamic plogrirrntning, tsack [r'acl<ing, Rt"attclt arrd BoundJ. i,oiver bortncl

theory, rign-detelniinistic algolilhni, non-deterrninistic pt'oglatnnring, ccln.strucls, NP-hal'd ancl NP-

complete probletns.

UNIT-II ...

Computer Organization ancl Architecture:
Booleiln algebra ancl Miuintization of Boolean function.s, Crmtrinittionetl,Circuil Design, Seqttential

Circuit Design. Har,drvir.eri ancl Micl'o ploglanrmed processot'clesign, lnstrltction fortttaLs, Addlessing

nrodes, memory lypes and olgatrizations, Intelfhcittg peripltcLal cleviccs,, lntert'upts. Micropt'ocessot'

alchitectur-e, Instluction set and Plogranlming [80{35, ])-llt/P-lV)" Mict opl"or:essor applicatiotrs.

Computer Graphics:
Video-Display Derrices, tlaster'Scan and ililndotu-Scan Systen.rs; Graphics Monitol's, ltlput Devices,

points a1d Lines; Line DrawirrgAlgorithnts, Mid-Poitrt Cit'cle;,rncl lJllipse Algolithrris; Scan Line Polygotr

Fill Algorithrn, [Jgundaly-Fill ancl F-loodFiLi. 2-D []eotnetrir-'ill 'l't"ansfot'nts attd Vicwing: 'l't'anslatiott,

Scaling, Rotstiou, I{eflectio1 and Shear' 'l'ransfcrt'nlations; Matrix l{cpt'csctlt:rtions and I-lonrogeneorts

Coordinates; Conrpgsite Tr;rnsfortrrs, Trunstorrnations Between Coot'dina[e S.y.stents, Viewing- Pipeline,

Viewing Coorditrale Reference Frame, Window to View-Port C<lol'rlitrate Tr-anslbrmatiotr, Viewing

Functigns, Line and Polygetn Clipping Algolithms.3-D 0bject Rept'esetttafiott, Ceometric

Tran.sfbrmation.s anc'l Viewing: Polygi:n SurJaces, QLracllic Sttt'faces, Spline Replresenta[icltr, Beziet'ancl B-

Spline Curves; Bezier and B-spline Surfatces; Illuntination Mociels, Polygort ll.etldering Methods, Viewing

Pipeline and Cr:ortlinates; Gertet'al Pro;r:e-tiolr'f t';rtrsfot'ttts ancl Cipping
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UNIT.III

Enhanced Data Models:
'l'enrpol'al Database Corice pts, [v]ultinre dia Diltabases, L)eclttctive Databirses, XM L ancl Intet'net
Databases; IvloLrilo Datalrases, Ge oglaplric Irtfolnratit-rn Systctus, Cietroute Data Manilgenleitt, Distt'ibuted
Dirtalases tlud Clir.nt-Stl rvcr At'chit.ectulils. Data Warehousing and Data Mining: Data Modeling for Data

Wzrrdhouses, Concepl Hieralchv, OI,AP ancl 0l,TP; Associa[iotr Rules, ClassificaLioti, Cluslering,

Regression,4 Support Veclor lv'lilclrine, K-Neat'e.s[ Neiglrbour, Hiclden Markov lVlodel, Sttlrttnarization,

Depenclenc.y Modeling, i,ink Anal.ysis; Sequencing Anal.ysis, Sociill Netlvork Analysi.s. Big Data Systems:

Big Data Chilracteristics. typcs, arclrltecturc. Map-lleclttce ilttd Hadoop; Distlibutccl File Slrstern, tlDFS.

N0SQL; NOSQL and Query Optinrization; Differcnt NOSQL l't'oclucts, QUet'.ving and Maliagitrg NOSQL;

lnclexing and Oldcring Dtrta Sets; N0SQL in Clottcl

Computer Networks & Internet:
Concept of lzlyelrng, LAN, Flow ancl error contt'ol techniques, slitching. IPv4.llPv6, Louters and routing
algorithnrs [clistirncc rrector', linl<.st;rte). TCP/tiDI' atrd soci<ets, congestiott control. Application layer
protocols IDNS, SMI'P, P0P, il'l'P, ],1'fTP]. Dasics o[Wi-Fi. Network.secut'ity: authentication, barsics of
public lcey ancl private l<ey cryptogra;rhy, cligitalsigttatut'es and certificates, firelvalls.

UNIT-IV

Pfograrntning and Data Structures:
Progllunming in C. l{crcrrlsion, An'ays, stacks, queLtes, linl<od lists, tt'ees, binary seatcrlt trees, bittat'y
heilps, grilplrs. F'ile stlur:tures: Ir"ie lcls, llecot'cls and files. Sequential, Direct, index-sequential and t'elative
files. Ilaslring, lnverted lists nnd nrultj-iists., Proglatnnting Paladigms: [volutiotr, Compat'ison of O0 and
procedulal prograrnnrtng langrrages, c've ntdrivctt pt'ogt'arntning l;rtrgttages, Web Pt'ogt'amnring: t{'l'ML,
DHTMl,, XIvll,, Scl'ipting, lava, Serrzle[s, Applet.s. -
Software Engineering:
Softrvare l:)t'occss, Geuerlic Prcrccss Modcl - [jt'autervolk Activity,'llask Sct ancl Pt'oce ss Pattertrs; Process

Lif'ecycle, Prescliptive Pri:cess M_erdels, Project i\4anagement, Cotnirr:netit Bii.sed l)evelopmenL, Aspect-

0rientecl Softrv;rre Develoirmerrt}lrntal Meth<lds, Agile Process Moc{els - Extt'eme Programnring (XP),

Adptive So[tlare, Developnrernt, Scrum, Dvnanric Systenr Development I{oc1el, Featttre Driven
Developnrent, Crystirl, Web Hngirreering. Soltr,vare Recluit'etnetrtsr Fttnctional and Noti-Functional
l{equirerncnts; Uliciting l:lequircurcnts, Developing [.,ise Cascs, ReqtLit'ement Attalysis and Modelling;
Ilecluirernelrts llerrielti, $oftwilr.e i{equit'etnent and Specificatiotr [SIi,S) Docttment. Softurare Design:

ALrstrirctiun, Architectule, l:)atfc'r'rrs, Sepat'irtiott of Concerris. Modulat'i!v, lnfolnration I-liding,l'unctional
lndependence, Cohe.:^lon and Coutrrling; Object-Orienleci De.sign, Data De.sign, ArchitectLrral Design, User

Interhce Design, Componenl l.evel Design. S<rftwale Q.uality; IVcCall's Qualit-y Fact<lr.s, ISO 91?6 Qualil,y
Factors, Quality Corrtrol, Qrurlity Assurance, Risk Nlanagetnent, Risk lvlitigation, Monitorittg and

Managenrent (RIvlMM); So{i'vl'at'e Reliability. Estimation anci Schedtrling of Softw,are Projec[s; Softwirre
Sizing, L0C and IiP based listir":ratious; Dstirnating Cost irnd Effort; Estiutatiott Models, Cottstrtlctive Cost

Model (C0COM0), Projcct Scher.luling and Staffing;

/
V / UNIT.V

Operating Systems:
Menrory I\4auagernent, Vil'tual nlemol'y, pirging, ft'agnteutatiott, Concurrent Processirtg, Mutual

'. excllsiolr, Clitical legions, Sentitphot.es. Sche cluling, C Pl-, sclreduling, I/0 scheclrtlittg, t'esource

scheduling, Deadlock and sclretluling algorithtns. lJanker's algot'itltm for deadlock handling file and

Input/ Output Systems: Acrcess,!(c[hods, Dit"ectoly and Dis[< Stt'uctut'e; File Systenr Motttrting, File

Shali ng, File-Systent StrttctLtte nr pleme n tatio n; Di t'ectpry I ntp le men [ation, Al localion M ethocls,
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F'ree-Space Marrtlgernent, Efficicncy and Perfolnrilnce; Ilccoverrry, liO llat'dr,virre. Application l/0
lnterface, Kelnel l/0 Subsystern, 'l'ransfot'rnitrg l/0 1{c'c1uest.s fo llat'dwat'e L)pet'atiotrs. SccLu'ity:
Protection, Acce.ss Matrix, Access [ontriil, Revocation oI Access l{i51trt.s, Pr-oglanr Thleats, Sy.stenr and
Network Thleats; Cryptogr';rphy as a Sectrt'Lty Tool, [Jset' Authr:ntication, lnrplernentiug Security
De[enses.

Approaches to AI:
'i*uring'l'ost and llatioual Agent Approaches; State Space lleprescntation of f'r"obleurs, Heuristic Search
Techniques, Gante Playing, Min-Mirx Seatclt, r\lpha Ileta Ctrtol] Prnc-cclures. [(llolvledge Representation: Logic,
Senrantic Netlvorks, Frarrres, tlules, Sclipts, Cuncepiual Depenrlelr.rc"v arrrl Ontulr.rgier;; Lxpert Systonrs, Hanclling
Uucertainty in linorvledge, Planning: Comlrr:nents of a Plaurirrg System, Linear antl Non Linear Planrring; Goal

$acl< Planning Hierarchicai Plauniug, 51'RlPS, l)artialOlder Plarrrriug. N;rtulal [,a rrgrragc Proc:essingr Cranrnurr;rncl
Language; Pilrsing Techniques, Seruantic i\nirl-vsis and Prgamatics. NJulti Agenl Svsterns: Agents aud Objects;
Agents and Expert Systenrs; Ceneric Strlrcture of Multiagent Syste,n, Suu:rrrtit: \Ueb, Ageut Conrurirnicatiorr,
Knowleclge Sharing using Ontolrigies, Agent l)orrelclpnrent'l'ools, Iruzzy Sels: Notion of iluzzincss, Monrbership
Frtnctions, Fuzzification and Defirzzificatiorr; 0pelations orr Iruzzy Serts" liuzzlr Futrctiorrs artd Liuguistic Viuiables;
Fuzzy l{elations, Fuzzy Rr.rles and F'uzzy Inference: Fuzzy Control Systern arlci F'uzzy llulc Birscd Svsterns.

DISTRIBUTION IN QUESTION PAPER

Section A -5o marks (Academic Component)

Section A will be composed of 5o multiple type questions and the time for attempting this
sectionutill be go minutes.

Section B - So marks (Research Aptitude Component)

Section B wiLl be composed of Eight (o8) questions oltt oJ the sylLabus giuen aboue uith
emphasis on reserrch aptitude. The candidate hos to arlsuter any Fiue (od questions out of
Eight (oB) ittnnximum 3oo words. Tlrc time allottedfor attemptirtg uill be go minutes.

The passing criteria shall be minimum of 5oo/o marks in each section
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