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Note: All courses are dividcd into two parts narncly core and Discipline centric Electives (DCE). Corccourses are mandatory part to be selected by the students; however, students are subjected to chooseany of the Discipline Centric Elective courses.
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Ph.D. Cours;e Work liyllabu.s - Ile :irtment of Cornputelr Scienc;e, ILISI'

Paper Category: Core ITpc
3104

Course Title: Algorithrn Analysis & Design
Course Code: DCS-1.I 1-C

A) lnstructions for Paper-setters

Maximum Marl<s: 100

Maximum Time: 3 Hrs.

-[he question paper will consist of four serctions A, fJ, C, D. All the sections will have two questions
from each unit of the sylrabus arrcl wiil carry 40% marr<s e ach.

B) lnstructions for candidates
Candidates are required to attempt one question fronr each section of the question paper.

UNIT I:

Basics of Algorithms and Mathematics: what is an algorithm?, Mathematics for Algorithmic sets,
Functions and Relatlons, Vcctors and Matrices, Lincar Inequalities ancl l,,inear Equations.
Analysis of Algorithm: T'he efficienl algorithm, /\vcrage, Best and worst case analysis, Amortized
analysis, Asymptotic Notations, Analyzing control statcmcnt, Loop invariant and the correctness of the-.
a lgorithm,
SortingAlgorithms and analysis: Bubble sort, Selection sort, lnsertion sort, Heap sort.

UNIT II:

Divide and conquer Algorithm : lntroduction, Recurrence arrd different methods to solve recurrence,
Mulliplying large lntegers Problem, Problem solving using rlivide and conquer algorithm - Binary search,
Max-Min problcm, Sorting (Merge Sort, euick Sort), Matrix Multiplication.
Dynamic Programnring: Introduction, The Principle of optimality, problem Solving using Dynamic
Programming - Calculating the Binomial coefficient, Making change problem, Assembly t-inc-
scheduling, l(napsacl< problem, All Points shortest path, Matrix chain nrultiplication, Longest common
Su bseq ue n cc.

UNIT III:

Greedy Algorithm : Gerteral characteristics of greedy algorithms, problem solving using Greedy
Algorithm - Activity selection problem, Elements of Greedy Strategy, Minimum spanning trees (Kruskal,s
algorithm, Prim's algorithm), Graphs: shortest paths, The Knapsacl< problem,.Job scheduling problem,
Huffman code,

Backtracking and Branch and Bound: lntrotluction, The Eight queens problenr, l(napsacl< problem,
Travelling Salesman problem, Minimax principlc

UNIT IV:

string Matching: Introductiorr, Thc naive string matching algorithm,"lhe Rabin-l(arp algorithm, Knuth-Morris-Pratt algorithm, BM algorithm.
lntroduction to NP-completeness: The class P and Np, polynonrial reduction, Np- CompletenessProblem' NP-Hard Problems. l ravelling salesman problem, Hamiltonian problem, Approximationalgorithms' Non-deterministic polynomial problems, strategy for parallel computing, parallel and

,.' 
,,,,.. ,.?,ttributed algorithms, Advanced Graph algorithms,
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Text Book:

1'' Fundamentals of computer Algorithms, tllis llorowitz, sartaj Sahnl, 2nd EcJition, 200g.

Reference Books:

1. lntroduction to Argorithms, Thomas r-r, corman, 3rcr Ecirtion, 2009.
2. Algorithms, Robert Sedgewicr< & r(evin wayne, 4th Edition, 2011.
3. The Algorithm Design Manual, Steve S. Skiena, 2007.
4. Algorithnr Design, I(einberg & Tardos, 2013.
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Paper Category: Discipline Centric Elective (DCE)

Course litle: Natural language processing

Course Code: DCS-1E1-DCE

A) lnstructions for Paper-setters
'fhe question paper will consist of four sections A, B, c, D. All the sections will have two questions
from each unit of the syllabus and will carry 4o%o nrarks eaclr.

B) lnstructions for candidates
Candidates are required tO attetlpt one c.luestion from each section of the question paper.

UNIT I:

lntroduction to NLP: Definitiorr, History, Applications, Goals. Regular expressions and Autonrata,
Morphology and Finite state-fransducers, Computatiorral Phonology and 1-ext-to-speech, F,robabilistic
Models of Pronunciation and Spelling.

UNIT II:

N-grams, I'lMMs and Speeclr Recognitiorr, Syntax:word Classes and part-of Speech I'agging,
Semantic Analysis: An lntroduction, Lexical Analysis: Relations among Lexemes ancl Their senses.
WordNet: A Databasc of Lexical Relations.
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Maximum Marks: 100
Maximurn Time:3 Hrs.

Robust WSD: Machine
Unsupervised Methods,

./ _<-' .{+'
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UNIT III:

word sense Disambiguation: selcct ion Rcstriclion Based Disambiguation,
tearning, supervised Learning Approaches, Bootstrapping Apprr:aches,
Dictionary Based Approaches.

UNIT IV:

Information Retrieval: l'he Vector spacc Modcl, Tcrm wcighing, Term Selection ancl Creation,Homonymy, Polyscmy, and Synorrymy.
Discourse: Reference ilesolution, Text colrerence, Machine Translation: lntroduction, Language
similarities and Differertces, Approaches, steps involveci in machine,rrnrlrilo, ,;;;"; design.

Text Book:

1. Jurafsl<y, D' and J' Martin, Spcech and t-anguagc Proccssing: An lntroduction to Natural Languag.
Processing, ComputationaI Linguistics and Speech Recognition, pearson Education.

Reference Books:
1' Grosz' B'J, Sparcl<Jones, K. & webber, B.L. (eds) Readings in natural language processing. LosAltos, CA, l-986: Morgan Kaufmann.
2 Allen, J', Naturar ranguagc understanding. 2nd edition. Redwood City, CA: 1994.

Benjamin/Cummings.
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arti' Akshar' chaitanya Vineet, -sangal Raieev, Natural Language processing, prentice Hail.
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paper Category: Discipline Centric Elective (DCE)

Course Title: Digital lmage processing
Course Code: DCS_1E2_DCE
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A) lnstructions for paper-setters
The question paper will consist of four sections A, B, c., D. AII the sections will have two questionsfrom each unit of the syllabus anrJ will carry 4O%*ori,, 

"*n.B) lnstructions for candidates
Candidates are requirerl to attempt one question from each section of the question paper.

UNIT I:

Digital lmage Processing: Definition, Examples of Fields that use Digitar rmage processing, FundamentarSteps in Digital lrnage Processing, lmage sampling and euantization, Basic nerationship between pixels,Distance Mcasures, Lincar and Non_lincar operatlor;- 
--" ' '

lntensity Transformations and spatial Filtering: Basic Gray Level Transformations, HistogramProcessing' Enhancements using Arithmetic/L"gil"op"rr,;";,"J.r;.r;, ;rlilrtering, Smoothing,
:[:||u#|j:rs' 

sharpening spatiar Filters, uti;; ,..,r.;;.; and First order Derivatives ror rmage

UNIT II:

Filtering in the Frequency Domain: Fourier series, Fourier transform of Functions of one continuousVariable' Discrete Fourier Transform (DFT) of "r"-"rr.ol" uno rts rnverse, 2-D Discrete FouricrTransform and lts inverse' Properties of 2 D otr, tmafe irootr,ing using Frequency Domain Firters,lmage sharpening Using Frequency Domain Filters, Lapracian in Frequency Domain, HomomorphicFiltering' Bandreject and Bandpass Filters, Notch Filters,l'he Fast FourierTransform in 1-Dlmage Restoration: Noise Modcls, Restoration in the presence of Noise only.spatial Filtering, periodicNoise Reduction bv Frequencv Domain Filtering, r ;".r, ;;;;,lon-rnrarian, ;";il,;ns, Estimating theDegradation Function, Inverse Filtering, Mini;;; ;;;; t;;rre Error (Wiener) Firtering, ConstrainedLeast Squares Firtering, Geometric Mean Firter, Geometric Transformations.

UNIT III:
Colour rmage processing: corour Modcrs, pscudocorour rmage processing, Irasics ofProcessing. corour Transformations, smoothing ancr sharpenirig. Corour segmentation.waverets and Murti Resorution processing: The Haar Transform, series expansion,wavelet functions, waveret transform in 1-D, rnverse Discrete waveret rransform in
lransform in 1-D, Discrete wavelet Transform in 2_D.

I.TPC
3104

Maximum Marks: I00
Maximum Time:3 Hrs.

Full Colour lmagc
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1-D, Fast wavelet
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UNIT IV:

lmage Segmentation: Point Detection, L.ine Deterction rrnd Edge Detectiorr, ErJge l-inking and [toundary
Detection, l-lough Transform, Basic Global 'Thresholding, 

ot:;r-r's Method, lvlultiple Thresholcls, Variable
Thresholding, Multivariable Thresholding, Region Growing, Rr:gion splitting ancl Merging, [Jse of Motiop
in segmentation, spatial Tc:ch niqucs, Frequency Domain "fr:ch 

n iqucs.
Representation and Description: Boundary Following, Chain Codes, polygonal Approximation Using
Mininlum-Perimeter Polynonrial, Fourier Descriptors, Geonretric Moments, Moment lnvariants.

l"ext Bool<:

1'. R. C. Gonzalez, fi. E. Woods, Digital Irnage proces.sing, T"hircl Edition, pfll,200B
2' Marl< Nixon, Feature [xtraction an<J lmage Processing for Cornputer Vision, Tlrird Edition.

Reference Book:

1. A. I(, lai., Fundamerrtals .f Digital lnragc proccssing, pt{.,200).
2 ' Maria Petrou, Costas Petrou, lmage Processing: The [undamentals, Second Edition.
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Ph.D. Course ffi[,. ffi*;! egq rr rn en r of C o rn $Sr Science, IUST-

Paper category: Disciprine centric Erective (DcE)

Course Title: Soft Computing l-echniques
Course Code: DCS-183_DCE

A) lnstructions for paper_setters

I,.H,Hil:i:ril"-,} ::::::Tfi[jffi"# ].?;,.;i;,,i,, 
the sections wi,, have two quesrions

B) lnstructions for candidates
Candidates are required to atternpt one question from each section of the question paper.

UNIT I:

lntroduction to Artificial lntelligence systems: Ne urar Networks, Fuzzy Logic and Genetic Argorithm.Il,::ffxll;;:;::r::;l],,J_'' ';,;;;,";,,;; ;;:.ffi raxonomy, Neura, network architccturc,
Back propagation Neurar Networks: Architecture, Learning and Apprications.
UNIT II:

Associative memory: A.rtocorreiations, Hete ro-correrations, Wang,s nrultipre trainirexponenriar BAM, Associarive memory f or rcar .";";;;;;;;; puirr, apprications. 
rg encoding strategv,

L/NtT ilt:
Fuzzy set theory: Fuzzy versus crisp, crisp sets, fuzzy sets, crisp rerations, fuzzy rerations.Fuzzy systems: crisp logic' predicate logic, fuzzy rogic. Fuzzy rure baseri systems, de-fuzzificatiorrnrethods, Fuzzy Appl icatior-ts.

UNIT IV:

;:::::TiilTili;Xlstorv' Ba'sic concepts, crearing or orrspring, workins principre, encoding, ritness

"t"Jr:',:r[iil::'lnheritance 
operators,.crossover, inversion and cJererion, mutation operator, bitwise

argorithms, ,nn,,.u,,,lr1lator 
r-tsitrg genetic algorithn-rs;, generational cycre, convergence of genetic

Text Bool<:

1' 
;rlffi:ij:;ril1 t A' V' pai, NeLrrar Networr<s, Fuzzv Logic arrd Genetic Argorithms, prentice-

Reference Books:

-",. :h_1 i.:: 
R. Jang, C, T. sun and E. Mizutani, Neuro_Fuzzv anrtq^rr.^*^.._.

S t*:". roo, )zzY and soft computing, prentice-Hail of rndia,tr.." 
,. , :'qe,Y,::-T A and Atiev, R. R, soft Computing and irs Aontirati^^ \A,^-,f, n :,,, ..r i",;I l, put. Ltd., 2001. ' Jvrr L.,rrrpurlng and its Application, World Scientific publishing 

Co.'r:l
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Maximum Marks:100
Maximum Time:3 Hrs.
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Ph.D. Course Worl< Syllabus * De artrlent of Compute:r Science, IUS'f

Paper Category: Discipline Centric Elective (DCE)

Course Title: Big Data Analytics
Course Code: DCS-1E4-DCE

A) lnstructions for paper-setters

Unit lV:

Big Data privacy, Ethics and
Privacy is self regulating? _
Security.

The question paper wilr consist of four sections A, B, c, D. All the
from each unit of the syllabus and will carry 4O%o marks each.

LTPC
3104

Maximum Marl<s:100
Maximum Time: 3 Hrs.

sections will have two questions

B) lnstructions for candidates
Candidates are recluired to atl ernpt one queslion frr:m each section of the question paper.

UNIT I:

lntroduction to Big Data And Hadoop: Types of Digital Data, lntroduction to Big Data, Big Data and itsimportance, Drivers for Big data, Big data applications, Big Data Analytics, History of Hadoop, ApacheHadoop, Analysing Data with l.Jnix tools, Analysing oata with Hadoop, Hadoop streaming, Hadoop Echosystetn, IBM Big Data stralcgy, Introcluctron to Infosphcrc Biglnsights and BigSheets.

UNIT II:

HDFS (Hadoop Distributed File System): The Design of llDFS, HDFS Concepts, Command Line Interface,Hadoop file systenr interfaces, Data flow, Data lngcst with Frume and scoop and l-lacloop archives.Hadoop l/o: compression, serialization, Avro and File-Based Data structures.
Map Reduce: Anatomy of a Map Reclucc Joh RLrn, [ailtrres, lor', s.r,"auiing, shufile and sort, Tasl<F.xecution, Map Reduce Types arrcl Formats, Map Re duce Fcalure s.

Unit lll:
Hadoop Eco system: PIG- lntroduction to PlG, [.xccution Modes of pig, comparison of pig withDatabases, Grunt, pig Latin, User Defined Functions, Data processing operators.Hive: Hive sheil, Hive Services, Hive Metastore, Compar;".-;* 1-;;;;r;;r,abases, Hiveel, .rabrcs,
Querying Data and User Defined Functions,
Hbase: HBasics, Concepts, Clients, Example, Hbase Versus RDBMS, Big SeL: Introduction

Security; Privacy Reidentification of Anonymous peopre -. why Big Data
Ethics - ownership - Ethicar Guiderines * Big Data securrty _organizationar

security' Compliance' Auditing, and Protection: steps to secure big data * Classifying Data * protecting

;r:'fi:;:: 
compliance - Intellectual Propertv Challcrrge * Rcscarch Questions in ctouo security - open

Text Books

" 1.'*Tom white, Hadoop:The Definitive Guide, Third Edit on, o,reiry Media,20r-2.2 
crs.
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Ph.D. Course Worl< Syllartrus ._ Lgp{,1ent o1' Comput_er Science, IIJSI.

References

1' Michaer Berthord, DavicJ J. r.rancr, rntr:ilige.t Darta A,arysis, springer, 2007.?-' Jay Liebowitz, Big Data and Business z\nalytics, Auerbach publications, CRC press (2013)3' uill Franks' Tanring the Big Data Tidal wavt:: I-incli,g opporturril.ies in l-luge Data Streams withAdvanced Analytics, John Wiley & sons, 20_12.
4.

5.

6

Glen J. Myat, Making Sense of Data, John Wiley & Sons, 2007
Michael Mineli' Michele Charrbers, Arrrbiga Dhiraj, Big Data, Big /\nalytics: Ernerging Businesslntellige nce and Anarytic lrcnds for'r'oday,s L]u.sinesscs, Wirey pubric;:tions, 2013.Paul Zikopclulos,Dirl< DeRoos, l(rishn;;n Parasriraman, lhornas Deutsch, Jarnes Giles, DavidCorigan, Harness the Power of llig Data lhe rBM Big Data platform, Tata McGraw HillPuhlicatir:ns , 20L2.

l;irtr'"., 
Joey Echeverria, Hadoop security protecting your Big Data prohrem, o,Reiily Media,
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Ph.D. Course Wr$ JyJlabu.s : Department of Conr

Paper Category: Discipline Centric Elective (DCE)

Course Title: Machine Learning
Course Code: DCS-i. E5-DCE

uter Science, IUST

LTPC
3104

Maximum Marks:100
Maximum Time:3 Hrs.

A)

B)

I nstructions for paper-setters

The question paper will consist of four sections A, B, c, D. All the sections will have two questionsfrom each unit of the syllabus and will carry 4Oya marks each.

lnstructions for candidates
Candidates are required to attempt one question from each section of the question paper.

UNIT I:

MATLAB/PYTHoN Programming, writing MATLAB/ PYTHON program for machine learning algorithmslike support vector machincs, crustering algorithm, cvolutionary argoritrrm .,..' 
-

UNIT II:

clustering Algorithms, clustering using Euclidean distance and Mahalanobis distance algorithms,clustering using basic sequential scheme algorithms, x rurn, utg;;,;;, ir..r"a r"ans clusteringalgorithm, Clustering using Gaussian probabirity Density Iunction.

UNIT III:
support Vector Machines, Discriminant function for linearly separable cases, Discriminant function fornon-linear cases' Dimensionality reduction, Principlc Componenl Analysis ,no ,rl,ipre DrscriminantAn a lysis.

UNIT IV:

Evolutionary Algorlthms, Genetic Algorithms, Defining Cost function for Genetic Algorithms, simulatedAnnealing and Application, Tabu search, lntensification and Diversification strategies.

Text Book:

1. Pattern Classification by Duda, Hart and Stock.
2. Machine Learning by Tom M. Mitchell.

ffi,ernRecognitionandMachineLearningbyChristopherM.Bishop'
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