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Year wise Structure of
B.Sc. (Research) in Science
and

Master in Science (Computer Science)

Year | Sem,

Course Code Paper Title Theory/Practical | Credits |
B070701T . | Compiler Design & Principles ’d Theory 4
B070702T | Foundation of Artificial Intelligence - Theory 4
4 Vil B070703T | Software Engineering Theory 4
Lab . Practical 4
B070901T | Information and Network Security ~" Theory 4
Literature Survey -~ Research 4 |
BO70801T | Digital Image Processing  ~ Theaory 4
BO70802T | Mobile Applications ~~ Theory 4
B070803T | Quantum Information and Computation  « Theery 4
4 Vil Lab Practical 4
BO71001T | Advance Design and Analysis of algorithms s~ Theory 4
B0O70806R. | Research Project Research 4
B0O70807T | One Minor Elective from Other Faculty Theory \ 4
Select any four theory papers
B070902T | Artificial Neural Networks — wa Theory | 4
B070903T | Machine Learning Techniques ... Theory 4
5 X B0O70905T | Parallel Computing and Algoritms - Theory 4
B0O70908T ! Software Project Management Theory 4 J
- Lab - ' Practical i 4
BO70910T | Software Testing and Audit Theory % 4 |
B070914T | Foundation on Data Science ~ Theory i 4
- Literature Survey Research | 4
: _ - Select any four theory papers \
BO71002T -] Quantum Neural network ~ Theory 4 _]
BO71003T | Deep Learning & Pattern Recognition 3 Theory 4 N
3 X ~ B071004T - | Computer Vision Theory 4 3
TBO71000T. | Principal of Software Reliability Engineering + - Theory 4
BO71010T | foT = s . Theory 4 ]
B0O71015T | Big Data & Data Analytics ~ Theory 4
- Lab Practical 4 ]
- Dissertation Research 4
a Total Credits | 160




Frogrammerclass: | . "
tachelor{fesearch) in - | Year: Fourth Sarmeetar: Vil
Soience
Subjest: Computers _ RV
Course Code BATOTOT | Gourse Tifle: Mﬁl# Dm,n ,& Erirt?iph_ﬁﬂ )
Course Qutcomes

Adter the completion of the coures, the student will be eble to

i 00 T-Acquire tha basic knowledge of compiler, fexical rules, and grammars for programiming
language ‘

GO 2- 4pply parsiag techhigues on given expression, based on given granymar

£0 3-fesarioe and imalement different techniques for intermediate code and maching code

optimization 1o imiprove the program efficiency

00 4- Doscriba and implement the use of symbol table, error detection and handling cancept

deving citferend phases of compiler.

Credits:

4 ~ Cors Compulsory
" Mav Marks: 25475 © Min Passing Marks:
Total No. of Lectures-TutorialsPractical {in hours g}er week): L-T-P: BOR0 ‘
A Y P — ot
Unlt ‘Toples: - Lectures

Introduction and Lexical Analyels

Cornpiler, Translator end its need, the phases of o compiler,
Cousing of the Compiler, grouping of Phases, Booistrapplng.
| Fole of lexicat analyzer, Input bufferlng, speclfication & ‘
Recognition of tokens, Reqular sels and expresalon, Finite 8
automata, Converaion of Reqular expression to Finlte
cuiomats, Obtaining Requiar expression from Finite Automata
Optirmization of Delerministic Finile automata states.

Loxical Analyele S
Lexical-analyzer genetalor, LEX-compller, Formal gratmmars

i and heir aoglication 1o syntax analysis, BNF noiation,
ambiguity, YAGC. The syntactic specification of programming |
fanguages: Context free grammars, derivation end parse ress,

| basics of Parsing

Context ree Grammar, Derivation and Parse Tree, Basic

Paising Technigues: Parsars, Shift reduce parsing, opetator

¥ pregedance parsing, 1op down parsing, predicibye pargers, 7
Back trackihg Parser of Racursive-descent ﬁarsinfj, LL parsing,
Boitom L Parsing (Shift-reduce parser, LR, Parser, LR

Farser LALR Parseo),




Conatruction of Parear

Autoraalic Construstion of efficient Parsers: LR parsers, the
canchical Cotlection of LR{D) items, constructing SLR parsing :
v 1ables, constructing Canonfeal LR parsing tables, Constructing 3
LALR parsing tables, using amblguous grammers, an
aulomatic barser gerieratar, implementation of LR parsing
tables,

Syntax-directed Translation

Syntax-directed Transizilon schemes, 8 tmglementation of
Syntax-directed Translaters, Infermediate code, postfix
noletion, Parse trees and syntax trees, L-attribute and 3-
aftribute, three address code, quadruple, triples, Postfix

v notation, translatlon of assignmend statements, Boolean f
expressions, statements that alter the flow of control, postfix
translation, tronalation witl a top down parser, Aray
refercnees In arthmetic expresslong, procedures call,
daclarations and case stalemenls, implesneniation of syntax
directed ranslasor.

Symbol Tebles

Conterits of symbel table, [iata structure for symbols tables,

VI representing scope Information, Run-Time Administeetion,

Implermentation of simple-stack allocation scheme, storage
ailocatien i block strustured language, Slorage alfocation
Activation Renord.

Error Detectlon & Recovery o -
Types of erters, Errors at ditferent pha,,es tLerical Phase
ef1ars, syntactic phase arrors, semantic errors, Eror recovery
"V strategies, Ponic moge, Phrase level recovery, Error
productian, Global praduction, Error recovery in paising, Run-
time eqrors,

Code Optimilzation and Code Generation

Principles scurces of eplimizalion, loop oplimization, DAG

representation of basic blotks, values numbers and algebrale

Vil taws, Global data-flow analysis, Machine-Independent

Optimizations, fssues In the design of cede generator, a

simple code generator, Bagic Blocks and Flow Grapha,

Gptfmization of Basic Blocks, register allocation and
ssigneent, code generation fiom DAG, Code Ganerator,

Suggested Raﬂdinga.

1. Aho, Sethi & Wiman, "Comgpilere: Frinsiples, Techninues and Tools" 2™ Edition, Pearsan

2.
{3

Cducation, 2007, _ :
¥ Reghvan, “Principles of Compiler Deslgn®, Tata WeGraw Hill Educstion, 2010.
Kenmth C. Louden,” L.OIT%DHU Comtru:*\mn PWS Pmb whxng Cc;mpany {Cengage LEBH’H g}

- a




Semesier @Am

Programme; Master n |
Selence (Computer
_Sclance) .

Subject; Computer Sclace

Course Coee: BOTHR02T Course Tltle: Foundation on Attificlsd Intelligenca

Course odtcomes: Upon The completian sTThe coirsi-The STaERT Wil be able (o Understang |
the hasles of &l its Appligations in the real world; how to represemt a real world problery
{ bke Water Jug Problem, Travelling Saleanvan Problem, Tic Tav Toe, Chess Playlng etc. } |
and to get the solttion theough varous search algorithms, The student wiit learn, how
machines answer (o cerlain questions in varieus fields. Student can also understand about

- Expert svatems that are used widely in various ficlds, _

Cradis: & Care Compulsory

liax. Marks: 25475 ©Min. Passing Marks:

Total Mo, of

Lréttu‘rés-ﬁitorr'i'ats~F;ra6uca-i lir hours 'ﬁér weeeh): L~?-!5": 200 7

o . S NoToF
Unit Toples Lectures

Introduction To &rtlficlal Inlelligence, Foundations And
Hislory Of Artificial Intelllgence, Problem Domaln 0 A,
General fssues In AF Al Techriques, Al Tasks, Garne Playing,
Theorem  Proving, Rubolics, Perception And  Specch
Recognition, NLP, Expert System, Criteria Of Sucoesa, Level
Of  Aodeling, State Space Representation, Problem
Descripiion.  Applizations  Of  Arlificial  Intefligence,
Intelligent agenly '

~1

Problem  Nepresentation, Inkroduction To Ssareh
Searching For Solutions, Produciion systern, conlial
strategies, Problems like water juy, 8-puzzle, travelling
salesman and ele., Bask tracking algorithm,Breadil Firat
search, Depth First Search, llcrative Deeplngs, Problem 8
Characteristic, Commutative Production System, Random
search, Bidirectional search, Uniform cost searching,
branch and Bound sedrehing.

i

Heurlstic Search Metiods, AC Algorilm, Gbsereation oo A%
atgorithm, admissibility of A*, Problom Reduction, And-OR |
Graphs, HIE Climbing, Constralnt Satlsfaction, Game Playing,
tnmax Search Procedure And Alpha Bets Cutolf, Local 7
beamy  search, bemeory  based searching, Sinnufated
arnealing,

It

v Wnewledge  Represeatation  lesues  In Knowledge
. Brpresentation Characteristic Of  The Krowledge  And B




(nowledge Representation Model, Represeniation Mapping,
ssues, Various Kind Of Knowledge Representation Medels,
First Qrder Predicete Logic, Its Properiies, Representation In
Nif Application D Predicate Logic v A, Backward
Reasaning hcthod, Resolution, Rules Of inference, Modus
Pones, Clause Form Representation, Theorem Praving, Condrel
Sirategies {BF, Linear lpus Form, Set CGf Support Elel,
Unifrcatien, Guestioning And Anzwering.

talural deduetion, Rule Hased Systems, Deficlencies In
Clause Form And  Resolutlon, Forward Rule Base |
Deductlon System, Backward Rule Base Deductlon |
v Systern, Representation OF Facts, Rule And Goal Wifs In |
AND QR Graph Represenlation, Unify Composilion And |
answer Exlraction, Expert Systems, Components Of |
[ repert Byuterms, Applications Of Expert Systern

Objeet - Centred” Slructure Of  Knowledge | -
Representation, Hs Advaniages, s And Instance
Represemtalion, Class Inclusion  And  Membasship,
Property Inheriiance, Semantic Nel, Partition Semantic |
Iet, Presentalion Of Wfls Of Predicale Logic In | 8
Semmantlc Nel, Frame Structure, Regular Class And Mely
Classes, Properly Inheritance  Algotithm.  Scripls,
coneeplual dependency.

Vi

Handling Uncertainty | Basic probsbility theory, prior
profability, conditlonal probability, ierence wsing full |
joind distribution, Bay's ruds, Probabllislic Reasoning, |
Vi Bayeslen MNebworks, Exael inference in Bayesian 3
networks, Inference by enumeration, Using Of Certainty |
Faclery, Different Models For Handiing Uneerlainty And |
s Reasoning For A4, Case Study Of MYCIN

Learning, forms of leaming, induclive deaming, learming Lo 0oL
decision trees, ensemble lsarring, logleal formutatlan of |

Vil leaming, knowledge in leaming, explanation baged i 7
learning, learning waing relevance informalion, induclive |
logic programiming. '

Buggested Readinge:

1. Elaine Rich and Kevin Knight, “Artllicial inteligence”, MeGraw-Hilk India, 2017, Third
Edilion,

2. Dan W. Patierson, "Ariffisial Intelllgense and Expert Systems”, Prestive Hall of
india 2015




3. Stuarl Rassell, Peler Norvig, ArITTcial meligence = A Hioders Approach’, Pearson

i Education, 2010, Third Edition

14 NP Padhy, "Artliclsl inteligence and intelligent Systems” Cxfard Urlversity Prese, USa,
2005

| Thiz course can be onted as an clective by the students of followlng suhjecia;

1 BSc, In Elsctronios; B.SG. in Physisa, B.Se, In Stnilaﬂc&&f&qxln}&athummm, BSen

| Engineeding, B.So. Vooatlonal, BCA, Bashelorin Elne Arte, B.E.  BiTech, B.A. (Meths), B.A.(PHIL)

with knowledge of mathamatica up to class 124h, B.A.(Paychology) knowledge of mathemetics |
up to class 12'th,

i Suggested Continvous Evaluation Methads. ;
i 2 Patiodlonl Teste(oach of 7.5 marks) + one seminar (5 marks) + 3 marks of aeslgnment + 2;
| marks of Clasy Intaraction
| Course prerequisites.

| To.stody this course, a studant must have had the subject Methematics In chigs12™ and
| elementery knowledge of arty Computer Programming Language.

1 Suggesied equivalent oniine couraes:

g fdgomonga inflibret ac Infugermnenssfview module pa.phos1 484

3 Furtier Suggestions:

List of Open Sutrce Softworesleaming website:

. Atipliens Jourial s glsever comifortificiabintal foenced :

2 https ﬂ&fﬁ.s:»i,ﬁs'-v-:hg.g@.!_»:mfmfew.c_r:a_mf.ms‘aéi:-:»?‘Uc:u;-fear-af”-aniﬁc;‘a;-inte?l‘menééz

1 2, http/, ww..:sL‘nfr_wundry._mm,fan'iﬁciaI-intefslfgenceﬂmcqs-indur:ti'ee-il::fgic*uniﬁeut'ianll'iftin;cﬂ /




Courge auicomos:

PIU(] :”li Ii_.".\ B 5.‘;0 (RE‘E!E&]YL 1) . A we;glea =2f Srﬁven
Selanve Y‘Jf_dlf Fourh
Subject: Computer Selence '
Cuurse Code; BO70703T - | Gourse Tille: Software Engineerlnyg

CO1 Deverbe solvware snginesting laveredtechuology and proces imn‘u‘*‘.ﬁ‘urlf

GO2 hivaduees theosdes, medels, and techinkyues that provide 3 b G for the sollware

developiment life vycle,

LUS Ialfrudu:m sallear tesling approsches including verificalion and validation,
sty i dl‘%dtr’“ L Teviewy, In..[.wclmu sad eudily,

i"G*‘ll feles ’.:nd ag ef the role of project management including planaing, scheduling,

sga randyzimenl, ele,

CO\; Worlk ay an il anddor o Lzam to develop and deliver guality solwers,

Srocas 4 Cara Compulsory

hax, Marks 26478 Min, Possing Marks:

lotsl Mo, of Lectures-Tutorlals-Practical {in hauwrs per week): 4-0-0

] T R
Unlt | _._Topio . . _ Lestures.
Software  Englnearing  Fundomontale:  Definition  of
f Soltwar, Seltesare chatasienstios, Sofiwers Applications, 11

Soltenre Procoess, Jf'l'lfx'arc Pracess Models - Walerfall
mwodel, protetyping mv ‘el spival podal, Increreatal
miodel,  copoarrent evelopment miodsl, Projest
mansgurnent Concepls: Th.u Mancgement Spectrun - The
Paoaio, The Frodast, The Fiocess, The Projeot,




Software Process und Profect Mptrice : Measures |
Metrics and Indicalors | Software measurement Size -
Orlented Meliics , Functlon - Orenied Metrics , Extended
Function polnt metrics -

Ao

Softwara Proect Planning:

Project Planidng Dbjectives, Software Project Estimation,
Decompasition Techniques - Problem Based Istimiation
Process Based Estimallon Empirical Estimation Modale.
The COCOMO Model Risk Analysis and Management:
Software risks, Risk Identlfication, Risk Projection, Risk
Refinement,  Risk  Mitigaion | Monitoring  and

Maonagement,

11

Software QUallty ABsuranca: Basic conepis. Chiafty,
Qualily Control, Quality Assurance, Cost of Qualkiry
Software Quolily Assurance (804) |, Formal Technicsl

_Rewiew

Software Conflguration Management

Busehnes , Ssoftware Configwation ltems, The SCM
Process, Verslon Conlral, Change Control, Configuraiion
Audit, Stafus Reporting, Analysis Concepts end Principles,
Requirements Elicitasion for Sofiware, Analysis Principles,
The Information Damain, Modellag, Partitioning, Lssemial
and Implemantation Wiews, Speciicatien: Specification
~inciples, Representation, The Sofiware Requirement
Specifleation (3RS}

Vi

Design Concepts end Principles’ Design Principles,

Design Concepts ~ Absiraction, Relinement, Modularlty,

Software  Archifecture, Controb Hlerarchy, Sieuctural
rartitioning, Dote  Struclure.  Software Procedure,
Structure, Informatlon |iding, Effective Modular Dasign-
Cohesion, Coupling )

Vi

~ Software Testlng iTesting Objeclives & principles, Unit

Testing, Integration Testing {Top Down Integration |
Bottorn, Up fntegration, Hegression  Testing, Smoke
Teslingl, Validatien Testing {Aloha and Beta Testing),
Systeln Testing {Recovery Testing, Security Testing,
Stress Tesling, Performance Testing).

Vil

‘Siiggested Raadings:

NG 7% I N

UNIT-V Reenginearng: Software Reengineering, Reverse

Cnginaering, Restracturlng, Forwarg Englneering CASE
Tocls: What is CASE, Building Dlocks of CASE, A
Taxanchny of CASE Tools, integrated CASE Enviranments,
The integration drchitecture, The CASE Repository,

Regil SPregsinan, Loltiware engineering: A prastilionu's. Bppreach, Mo Hill
tan Sememerville, Suliwane enginecring, Peasen eduea o Asla, Gy edilion, 20040
Panka| Jafele- a0 latageated Apptcach lu Soliware Enginesting, Springer Verlag, 1097,

Janses F Peduefs arad Witnld Pedper, "Softeate Engiieering - An Eaineetiig ABPIeach




aul L“l!..l

Hruogt abose JLI__, MSG.

Subject: Computer Sclence

Catirse Gude: BO70807T Courne Titie: informatien and Networl: Seaurity

CC)"]. Te Lsnu.lu.l ‘L.,nd Iluzl ullLLNG uf mfulﬁldluﬁ quuw aneﬁ 'lheir ner:d ang appibaaton,
COZ: To urcersterd the network secundy servicss and mechardsn

£03: Te apply sryplograpiic algarithas forindormation ene mtwcm ;'ccurlt';.

CO4: To desn o concept ol ooy, key monageront, key distrileton in eryptographic sysiens.

{t;‘u T upder sl Dado frdegity, Authentication, Cfgital Signeiures Blemehic Sceunty Syaleng,

Devdits 4 Core Compulaary

phou, Blaies 25475 ki, Passing Marks:

i Tetel Mo of Loctures-Tutosals-Proctical i waurs ser week): L-T-7 400

- ] — oo
Uil Toptes ‘ Lenturoa

Lformation secuUriiy, s{ermalion h’lanagemenlié ]
Feotiu 1|queh, Security policies, Policy eaforeeinent &

alaled wsues, \.Dmgeuﬁnl of Wfermation Systen
| "iemnily podels, Balanelng fonnation  Security end
Aooess, Cipher Muodel, Stream ciphers and bloek clpheary
Creplograply, Cryprenelysiz, Allacks, Sobslilution znd
lrensposition technigues Web Security threals, [mlerel
ety Protogol,

_ﬂ;mmw e and us ,nmnelzl key cryplography, Syimmelbig g
i aew ciphers: DES structure, DES Analysis, Seeurlty of DEX
1 i .-_dzl:mt\ L.f' DES t-']u%lgple LT ;l;us znd !ri;JA pEst
E Eleciionic Code Book, Block mph@r modes of operdtion

Y=

!
Cigher Biook Chaining Mode, AES slbuclure, Analysis o f‘
f

Soyiurelee ey Ciphers, Handom ndmber geaeration!
: Forlzmentals of enlly dulhen icelion, Zerokiowledgs
ectaniame, Uryptoprapiic Protocoly, Authenlication nd
ﬂ 1 cey o euteblichiment potocols, Principles of public key
: crpolouystems,  Public Key  Cryptosystems  willy
: auplogtions,  deguirsnents  and  Cyptagalysis, REA
Jlgothi ity comnputationsl i:‘,-JpHUlE and sevunly,

Drypiovrapiie MAL and Hasn b uneliony, thele applicationg!
Y Gty hssn fanctions, by revuliementy d['\ij geourity, Hasl
Junctions bayed on Cipher Block Chaining, Seoure Basle
Aol (SHAL Whilpool, HMAL, |

P T

ey mshegement fuidamentals, Key leagths and ifelimes} 8
‘:f:e-g, qenelalun K.ev eslablishiment, Wey slofaps, F‘(:,{




Jsage,  Govenrng  key  management,  Pablic-key
beneuement, Certification of oublic keys, cetlilicale
hl wdw Prubilic-key management models, Key distdbuiiong
yninetife key distibution, Diffie Hliimdn Key Exchange
slgorin Narvisbiidde atieck, | I
Ligical Hign nalure, ils propeities, | sequirements and seclrltyl 7

safious digilal slonature schertes (Elgamal and Schavo))
MIST  digital  signature slgerithan, Dafining  Inlrusicn
Vi Dutection, Securily coneeply afrusion Beteetion concepd)
delgrmining strategles for intrusion Delectiun, Responyey
vlneralbility anaivsis, Oredentiated approaciies, Technalos

J'UJt

7iz

‘ flemiole wser  dulhentication "‘s‘HHlEML e /
e :
i Vil e vplion, detberes, PSec, Secure Sockel Layer {850)
: brangport Layer ~er|l\r f1LR),  Seewre  Blsolrong
i Prensaction (275 Pretiy d Goad s .mc;;il’ul’l S/ RIME.
Bli‘l"if"l.xa”: f‘ri,lltldlllé:‘l‘eldl&_. Typey of Blomeldes, Fingerprinls 7

guggeﬁted medlngs.

OPVECLL L, ! .,;o L d Eflﬂl"ﬂ M\.‘" pi i
CThimocudrae can be J*(Ld 53 an ol

aned Hand Seometry, Faoial and Velee Recognition, Iris end
. Melins scanning, Sionatore Recognition and Reyslroks
VY
Uyiiarnics,  Heheviorsl  and  Esoteric Hlosnelu}
":rlmolr Ji\_,% ue:, inmlwne L‘]iuﬂ’ut‘llir..f_‘- Peivacy, Policy

1 Willlam Slalings, Srypragranhy fac Ne eock Secu iy Principles and Practics,” Sith Edlsion,

i Pagrgen CC’UFthUH. sl M3

s Srom nlonme ten Seoadty Principles end Proctice,” Willy incia, 2906,

Froeodeen ane Bukhapadayoy, Cryptograaly & Motwork Seourity” Second Cdition, MeGrawl gl
Coyeation, 2008,

i
[
3

48yl Kehate, Srentegaphy and Meteork Seeuty,” Fourth Cditien, MoGrawHilk 2079,
5 2K Shearala, W Hanl TR Facoanabhan, "Sryptogiophy and Secority, Wilay-ndla, 20711,
. Godboe, e onmatian Seaiems Seourlty Secudty Management, Metriog, T nnu.m.nlfs arid o

¥ by 1o students of tellowt

1 suzjeens: |

C B, in Electronice, B.Sc, In Physlce, B.8c. In Statistics, B, $o. Muthamstice, B.50, In Enploeriig, |
180, Voeatlonel, BGA, B.E/B. Tech, M.E. / b Tuch

Suyggesiod Devtlnoous Dealiation Methods.
2 Pmit’;dlcml Testa(oach of 5 marks) ¥ 10 manka for the submlaslon &f any two programms

; of ationdarive

o a.”« J

P oIt aisiles
i duthernutios] concepta including number ihwry, random nurmbers, and basie concapts of

{ wmpu?m nebworkys and cormmunlcation

i

|

E

i

|

written In any programming languaga from tha given list + 3 marks of saslgnment + 2 marm:i
i

i

!




Programme/Class: B.Se, Gt 1 S sester BEEED
_(Regearch) In Sclence: | Year: Fourth =

Subject: Computar Sclence

Courge Coduge,

ST Taage@ol oo Dt imsss ocssing

Caolrga outcomes: ,

The swdent will be alile to understand the basles of Compuler Grapiies, ie/she will be able
te da certain operations of graphles such as drawing different shapes, editing of these
shapes. The siudent would be able 10 do 2D and 3D Trensformations fke {ransiation,
stalng, ratation, reflection and many more. _

The student will be able to understand 1he basics of Digital Image processing, he/she vl
Be able to perform transformations on images to enhiance the quality of these Images. The
student would be able to understand about various filters that can be applied on Images to
enhance an image or 1o resfore that image. He/she would be able to detect a point, a line or

ar edge teorn the images and hefshe would alsn understand the several techniques to
_Compress anmsde.

Credis: 4 " Core Compul&;ry

May, Marks! 25475

Miin. Pasaing Marks:

Y

Tetot Mo. of Lectures-Tetorials-Practical {in houes per week): L T-P: 4-0-0 -

e L ' Neo. of
Ut __ Toples , ' - Lecturss
{ntroduction: Flxel, Frame, Buf{er, dpplications Of
Computer Graphics, Graphis Uisplays- Rendom Sean
I Displays, Rasler Scan Displays, Points And Lines, Line 6
Deawing Algorithms, Clicle Genegraling Algorithms, Palygom
seneralion And Palygon Filling Algorithm

2D Tranaformations: Translalion, Scaling, Rolation, "
[1ellection, Homogeneous Conidinates , Matrx ‘
il Mepresentations, Compozsite Transformations, Reflections | 9
And Shearing. "

hres Dimensional: 3-0 Ceometrie Primitives, 3-D Objecl




lepresentation, 3-D Transformation, ; Transtation, Seallng,
Hotation, 3-D Viewlng, Projections, 3-0 Clipping.

Mindowing And Clipping. 2-0 Clpping Algomihms: Line

Clipping Algoerithms Like Cohen Sutherland Line Clipping
Algarithm, Liang Barsky Algordthm, Palygon Clipping -
suthertarid Hodgeman Polyasn Clipplag, Text Clipping

 DIGITAL MAGE FUNDAMENTALS: Applicalions, 8 eps in |

bigital Image Processing - Components of Digital Imaye
Procassor, fimage Acquisition

{MAGE DIGITIZATION: imege Sampling and Quantization,
Hepresenting Digial Images, Spatlal and Gray level
resolulion, Zooming and Shrinklng, Relationshlps between
obels: neighbers of 4 pixel, Adjscency, Connectivity,
Heglons, Boundarles, Color Image lundamentals : RGB

foeid

IMAGE ENHANCEMENT IN SPATIAL DOMAIN: Gray |evel
lransformations, Histagran: processing: Histograin
tquatzetion, Histogram Melching, Basles of Spalisl
Filtering, 8moothing and Sharpening Spatial Filtering

i MAGE ENHANCEMENT IN FREQUENCY DOMAIN:
Intreduetion to Fourler Transform, DFT, DCT, Walsh
Hadamard, Smoothing and Sharpening frequency domain
fillers : Ideal, Butterworth and Gaugeian filters(low pass
ardd high pass filters) :

IMAGERESTORATION : imzge Resloralion | Gegradation
modsl, Fropertles, Nolse models, bean Flliers, Drder
Slatistios, Adaptive fillets, Band rajeet Fillers, Band pass
Filters, Notch Filler, Inverse Filteding , Wienef Flltering

Vil

" IMAGE SEGMENTATION: Point delestion, Line delection, |
Edge delection, Edgedinking vis Hough translonm | legion |

pased segmentation Morpholegles! processing- eroston
and dilalien, Segmentation by merphologieal watersheds

R

Vi

compression, Lossy compression: Transform coding,
Lovsiesy Compression: Huflman, Run Length Encoding,

(MAGE COMPRESSION AND RECOGNITION: Nesd Tor datal™

Arithmetic coding, JPEG standard, MPEG, Fidzllty criletla,




ProgramniesClass: B.So, Year: Fourth Semester: Elghth
{Ressarch) In Sclence

Subject: Computar Sclence

Courss Code: BOTOR0ZT|

Cotnse Tithe: =hi-c—:bité;.pplk;§tlon# v

N

Course outcomes:
&fter (he complelion of the course the students wilt be able to:
Unaderstands the basic consepts of event driven progeamming.
Desion and implement mobile applications,

Dnderstand data pergistence,

4. Perlonm Rernots Data-Slorage and Commamication,

Credils. 4 ‘ Core Sompulgory
bax, Marks: 25+75 Min, Passing Marks:

Talal Mo. of Lectures-Tulorlabs-Practlieal fin hours perweek): 4-0-0

Untt

- e
Tople Bohue

Event Driven Programeing: Ul event loop, Threading for |
background  tasks, Outlels /7 actions, delegation,
nolification, Model View Controller (MVC) desian patten. 7

Mablle application lesues: limited resources (mremory, |
display, nelwork, file system), Input / output {rmult-louch
snd geslures), sensors {camery, compass, accelerometer, ¥
GPE]

il

Development tools: Apple 105 toclehaln Objecitive-C, 7

Xeode |DE, interface Builder, Device slinulalor,




| Frameworks: Objective-C and Foundation Framemorks, ]
IV Cosos Tauch, UIKIL Others: Gore Graphics, Core Anfmation, o
Core Localion and Maps, Basic Interaction,

Commen Ul's for moblle devices: Navigation Goiirollers,

Y Tab Bars; Table Views, Modal views, Ul Lavout, 7
Y] - Dsta Perslstence: Malntaining state between | 8

spplication invocatlons; File syslam, Praperty Lists,
SQLite, Core Data

Vi Remote Dats-Storage and Communication: Back End™ /

verver side of application, RESTiul programming, HTTR get,
past, put, delete, dslabase design, server side JavaSeript / g

JSON .

viil Code signing:  security, Keyohaln, Developers end App
slare Lleense Agresment _
. .
"'Suuﬁwted Readfﬁg&: T o '

1. Rajlv Ramnath, Roger Crawfis, and Paolo Siviloll, Andraid SDK 3 [ar

Qummiss, Wiley, 2011,

Velendino Lee, Haather Schnelder, and Robbie Sehell, Mobile Applications:
Architeclure, Degign, and Devalopment, Frentice Hall, 2004,

Brian Fing, Mebile Design and Developmeny, O'Reltly Media, 2009, Maximiizno
Fletinan, Programming the Mobile Web, O'Reilly Medla, 2010. .
Chelstlan Crumlish and Erln Maloe, Deslyning Social Interfaces, O'Reilly Medig,

Pl

Ln da O3

This course cen be opted as gh eloctive by the students of follovilng subjects:
B. B¢ In Englneering, BCA, MCA, M.Sa.{IT)

SUggesTed Continuous EValiaten emods Max, Marke 25—
1. Assessiment Type: Class Tests {tMax. Matks 14)

2. Assesument Typer Quizzes! Objevtive Tesls / Recopditian Type {such as MOQs:

True or Falae, Malching Classiiying) /Recall Type -Flillny Blanks; One viord § Plrase
Answers (Max Marky: 5)
3. Assessment Type: Auslgnments {Max Marks: 4

4. Agsessmrenl Type: Class Inleraction (Max. marks: 2)

Course prarequlsites: - — : —
[o study tls course, 3 student must have had the subject Data Structures, DBMS,
Operating Syaiern, Object Otlénted Programming W_ith CH+

' Stggestéd equivalent onllne eourses:
1. hilpsid/onlinenourses nplel aein/ioc20_ceB2{preview
2. bllpstnpelac fifeourses/ 106/ T0G 001061 56/




I Progamme/Class: BuSe, Yeur: Fourth setvester Elghth
. _{Resanrch) i Sclence

Subject: Computer Salence
Course Cede: BOTON0AT Cowrsre Title: Quiarntom ﬁ: |f$_i’fﬁ§1’thf?f%
e olfoiiass T e

| Stadets would teasn the trarmewerk of guanturs computation, anc how thet mey be vsefud for

ot guantun echaologies. This eourse teaches the tundomerials of quantum Infomasion
Commmengng, noiud ng cusiium comautation, quantam wvptogeaphy, and quantum Information

ey, Thie Last Z yoars hove seen fhe discowiry of algerithns that directly harness the lawvs of

quantinorechanics o gaeod yp certain camptaticns and re geeresy of communications,

Thers are feat cuardum algorithims (o Factor forge hlege 18 coroute daerete legarithans,

which, o g enented, threaten the secority of e eneegplion schemes in conunon uso weay.

D THy poss bily hes spured several mojer and sngeng atiempts ta build guantdm corpliess,

v eanautedion might alsa be vsefal i simulaling cornples guantaen systems such o
Iy

Wspact oo The main ofjectve of te course is Toprovids the student with the base
Adiog 2 gqaantem cams tatlen and quantys Infermetion, Telowsng oofectves el

IRERE RO
> v Unterstencing of guanbim bits ong cuamum gates
L Anabyze e babavior of bosio quantaer algaiithnes
Lok

piement smple gquantam algorithves and infoomatian shorrets in the quantar sircait
iy

e ;

b sl e quantum errae-corresting code
‘ sl fects alwat cuantum information channeis
This course wil grrnanly foous on e rosthamatioet and Somputer saiense aapoct of it i1 il

agebr and corpaber science needed 1o urderstand the theary of guanturn cormpatation. Then it
Cwill eElaee (e toea of quantum it model it which most of the quartur olgorithms are
L desin

- oved classical camgdler.

1l ke ay answeenng “why quantdae comeing?” ane than move on o study the basis lincar

gnee. The faal pmt of the course will look at guanturm algorithms and advantage thoy ster

Ty




Crodits: 4 Core Compulssry

Max, Marks: 25476 Min, Fassing Marks:

Tofal MNo. of Lecturas-Tulorials-Practical (in hours per week): L-T-P: 4-0-0

Unk

Toples

o, of
Lecturés

| Introducton fo Guantum computing: Fiistary of Guamiim

slgorithms, operations,Qubits versus classical blts, Blach
splhere representation of & qubit, multipte qubita

compuiation and guanturn intermation, quantum  bits, |}
goreral wiew of quantum computation, guantum cirauits, |

Gackground flaihemalics and Phiyeios: Milber space, Bases
and linear incependence, Linear operators and matrices,

Paull matrices, Inner products, Elgeavectors and Eigen

eperator functlons,

valuegAdicint and Hermitian doerators, Tensor prodict, |

i

Posfufafes ol guantem mechanics: Slate space, Evaldlion,

cperatar, EPR and the Bell incquality

quantum measurement, Distinguishing quamum  states, |
projective meesurament, phase, composite system, density

B

Vi

Quéntﬁhi irewlis; si”n'gle qubily gates‘“ﬁ‘iuhipigﬁatﬂbéi gates,

cornputation, stuladion of guantum systems

design of guandum clrewits, Quantum algorithms, single |
qubit operatlons, controllcd  operations, measurament, |
universal quantum gstes, gquantum cirocult model far

between classical and quantum Infarmation thecry. Bell

cionlng theorem.

T Glariim T Infarmallon Enhd Cryplogiaphy.  Comparison 1

states, Quantum teleportation. Quanium Cryptography, no §

Quardum Algorithass: Classical computalion of auamim
cormputers, Relatlonship between ouantum and clasgsical
cotaplexity classes. Deutsch's algorifhm, Deutselfs-Jozsa
algorithen, Shor tacterization, Grover searsh,

Vi

process, quantum  operations, Axiomatic approach to
quantm oporations,  oxamples of guarium noise end
quantum operations, applicetion of quantum operations

Nosseo and error corredtion: clesaice] noise and Markoy ©




Cuarmum errof correction: intraduetion, three qubit b flip
code, ihree qubit phase flip code, the Shor code,
vill Dlacretization of the errors, independent emar models, | 5
Degenarate cades, ihe guantur Hamming bound, classical §
lineac code, caiderbank-Shore-Steane codes '

Suggested Readings:

1, Quntum Sompuiation and Suasium nformation: Michael A, Mlelsen and lsaac L. Chuang,
Carnbridge Urdversity Press, 2010

{2, Benentl 5., Casati 8. and Suinl G, Princisles of Quardum Compatation and Information, Vel &
Basic Conconts, Vol % Basic TClﬂib and Special Toples, World Selentific. 2004

3. 3 Pittenges &, 0, A0 intraduction le Quantum Somputing Algerithms 2000

This course can be opted ans an elective by the students of tollowing sublects:

B.Se. In Electronles, B.Se. I Physizs, B.5¢. In Siatletios, B, S¢. Mathemetics, B.8e, In E‘nqlneerlna,
It.8c. Vocatlonsl, BCA, B.E/B, Tech, M.E. / M. Tath

uti b

i m;gum o (“Lm{huuu@ Evaluation Methods:
2 Pariodical Teste{aach of & marks) + 10 marks for tha submission of Ny two programs:

i wtltten In any programming fanguage from the glven llst+ 3 marks of asslgnmment + 2 matks
of attendance.

Courge prereguisites:

i There are no formal prerequisites tor this course, Informally, student sheuld ba familiar with
ca'culus and linear algebre, end krow seme probability and discrete math, Knowledge of quantum
rechanics is NOT a prerequisite; guantum soncepts will be introduced as needed. Similarly, .
bnowledpe of algozithmys and camplexity are notprerequlsiles either; thege also will be introduced
06 needed,

i Suggested equivalent online courses!

Learning website: hitag:dflearnxpromit.ed uaquantqm computing,

fh.ttr.-s' Ly, cours erg oradeorn/ quantdm-computing-alaantms,

31t!p° £ ivennw. ooUrs epd orgl projecis/programming-guanium-computer-giskit
List of expariments using Qiskit Ibrary

——

5 1. Imolemaent the multh-gubis and show the various cuandum operations.
? & Implement the Juaniun sircuit for preparing the Bedl state,
3 3 tmplerneat the different quantuem gates and show the outcomes.
j 4 Implement the meagarement of state
- lmpiernent the Daulseh's algorithm, 7
LG Implement the Deutsen's-Jozse algorithm
P70 Implerneat the algorithm of Shor factarization.
Lp imglement tho Grever search,
0

Create a aystem of o single qubl in the slale [0=. and using It to create o QuantumCircuit using
the ldentity eperator.

10 Implemeant the Pel fect Coln Algarithm,




Programme: Baclhelor Year: Fourth Semester; VI
{(Research) in Science

Subject: Computer Science

| Course Code: BO71001T

Course Title: Advance Design and Analysis of Algorithms

Course Qutcomes:

Credits: Core Compulsory

Max Marks: 25+75 Min Passing Mnrks:

Total No. of Lectures ~ Tutorial - Practical {in Hours per week): L-T-P: 4:0:0

Unit

Topics

No. of Lectures

Introduction: Algorithms, Analyzing Algorithms, Complexily of
Algorithms, Growth of Functions, Performance Measurements,
Sorting and Order Statistics - Shell Sort, Quick Sort, Merge Sort,
Heap Sort, Comparison of Sorting Algorithms, Sorting in Linear
Time

08

1

Advanced Data Struclures: Red-Black Trees, B — Trees,
Binowmial Heaps, Fibonacci Heaps, Tries, Skip List

08

11

Divide and Conquer with Examples Such as Sorling, Matrix
Multiplication, Convex Hull and Scarching. Greedy Methods
with - Examples  Such as  Optimal Reliability Allocation,
Knapsack, Minitum Spanning Trees — Prim’s and Kruskal’s
Algoritluns, Single Source Shortest Paths - Dijkastra’s and
Bellman Ford Algorithms.

08

Y

Dynamic Programming with Examples Such as Knapsack, All
Pair Shortest Paths ~ Warshal’s and  Floyd’s  Algorithms,
Resource Allocation Problem. Backiracking, Branch and Bound
with Examples Such as Travelling Salesman Problem, Graph
Coloring, n-Queen Problem, Hamitionian Cyeles and Sum of
Stbsets,

08

Selected  Topics:  Algebraic  Computation, Fast Fourier
Transform, String Matehing, Theory of NP Completeness,
_Approximation Algorithms and Randomized Algorithms

08




Suggested Readings:

[. Thomas H, Coreman, Charles E. Leiserson and Ronald L. Rivest, “Intraduction to
Algorithms™, Printice Hall of India.
2. E. Horowilz & § Sahni, "Fundamentals of Computer Algorithms”,

3. Aho, Hoperaft, Ullman, “The Design and Analysis of Computer Algorithms” Pearson
Fducation. 2008,

4. LEE "Design & Analysis of Algorithms (POD)" McGraw Hill

0 5. Richard E.Neapolitan "Foundations of Algorithms" Jones & Bartlett Learning

6, Jon Kleinberg and Eva Tavdos, Algorithin Design, Pearson, 2005,
7. Michael T Goodrich and Roberto Tamassia, Algorithm Design: Foundations, Analysis,

Cand Tnternet Examples, Second Edition, Wiley, 2006,

8. Marry R. Lewis and Layry Denciberg, Data Structures and Their Algorithms, Harper

Colling, 1997 Y. Robert Sedgewick and Kevin Wayne, Algorithms, fourth edition, Addison
Wesley, 2011,

' 10, Harsh Bhasin,"Algorithm Design and Analysis” First Edition,Oxford University Press.
i 1. Gilles Brassard and Paul Bratley, Algorithmics:Theory and Practice, Prentice [Tall, 1995

‘This course can be opted as an elective by the students of following subjects:

B.5¢. in Electronics, B.Se, tn Physics, B.Sc. in Statistics, B.Sc. in Engineering, B.Se,
Vocational, BCA, Bacheloy in Fine Avts,, B.IL./ B.Tech.

suggesied Continuous Evaluation Methods; Max.Marks:25

- L. Assessment Type: Class Tests (Max. Markstd)

2. Assessment Type: Quizzes / Objective Tests/ Recognition Type (such as MCQs; True or
False; Matching; Classifying) / Recall Type- Filling Blanks; One word / Phrase Answers
(Max Marks:5) '

3. Assessment Type: Assignments (Max Marlks:4)

4. Assessment Type: Class Tnteraction (Max Marks:2)

| Conrse prerequisites:
* T study this course, o student must have had the subject Software Engineering

: suggested equivalent online courses

Further Suggestions:
None




F‘i’&\c,imra|‘1‘1f‘n-t’.'fCI:1321w o Semesien S
Pachelor{Resasrch) In
Sclence B R _ .
: Subect: Computer Sclence
Course Gode: BOTOYOAT | Cousse Title: Artificie] Neral NetworW

ourse oucomag.

1.
2

L

Gel the exposure 1o Arlificial Netral Networks.
Understand the Madebng of Keursn and Express bolh Arttllolal loletligence
end Nearal Nelwork

Aaalyze SNN teaming, Error correclion fearning, Memory- “haged Ieaml'\q
Hebblan learning, Competilive fearning and Bollzmann learning
Imptement Simple Perceptron, Perceptron learming algerithm, Convergence
theoterm, liner classifier and llmitation of percaplron archilecture
Davelop Teed forward multilayer neural network, Develop Delts learaing rule of
the oulpul fayet and Radial basls network
inpleser 1tahc.n of Recusienl neural networks, Anslysls of Hopfield energy
funetion and problem of local iminlna,
implementation of stochastic Hopfleld neoral network, simutated annealing
and Bolizenanmmachlng
Gel the exposure of Saif urqamzmg I\‘rap, ART and Mecognitron

T,

Core Ccampuiaaw -

Cradils &

e i e ki e i e e T e S R S

Totnl Nn m Lortu*es Tuto ;aE F‘raotlcal m houzr pcr weck} L T P MH)

M” Warks: 25475 [.'ﬁn Pa_,.,lnq M&rh :

“No. of
| Unt _ TOpm 77777777 Lectures
%; treduction to Nearal Networks: Meural Network, Human Brain, |
: Pattern ond cata, patiern reeognition tasks, #odels of Neurorn,

, cural nefworks vievied as directed graohs, Biological Neueal

G P T L, A T

Wetveork, Adificial neuran, Artificia) Neural Metwetk architecture; 7
At leaening, analysis and apalications, Topology of artifical
reudyal natworks.




etivation and synaplic dynarics: Activation dynamics madel,
Eldirectional associative memaosy, Lyapunoyv funstion analysiz
Sor stabifity, fixed point stability, Groscbarg activation rriodels,
tynaptic dynamlos models, leaening equation, types o learaing,
couirements of leaming laws, Learning methods {Fteblian
eacing, Compeatitive learning, Error zorrection learning,
feinforcernent leaening)

(i

Ciivenr eascelzior, Supetviaed Hebbian learning and ils analysis,
cingle kayer Perception, Pottern classification, Linear clageitier,

Theoram and Limation of Pesceplion.

Simpte Perceptran, Peroepiron {earning algordthm, Converpence

Foid loreals ANN, Structures of Multi-layer fend forward
etworks. Back propagation algorithm, Back propagation -
iraining and cenvergence, Functiensl epproximatien with bock
scopagation, Praciical and design issues of back propagation
icaraing

“Fiadial Baols Funclion Netwarks, Pattemn separabliity and

nterpolatlan, Regularization Theor Requiarization and RBF
1areork s REF nebwork design and training. Approximation
yrogeriies of RBR

cecdback neural networks: Patiern storage and associatlen,
Hoofield moded, Energy analysis of Hopfield n atwoel, Prablem
of false minima, Stochastic networks, Equilibium of stochastic
hatworks, Stability in stochastic networks, operatien of a
doshastic relwork, simuteled anaealing, Archiecture of &
moiizrann machine, Bohzmanr learming law

Vil

I mp e Learming nesral retworks: Infroduction,
Camponents of competitive loarning nefwarks, Basic
somipetitlve Lesrning, Pattern Clustering, linear Yector
“uantization, analysis of fealure mapping network, Self
Siganizing mag

VIl

Traoioal ART Hetwark, Simplitied ART Azchitecture ARTT and
9

g
ART
sideding of dota, Applications of ANN ; Pattern clasafication -

“haraeters, Noeoengrftran ~ Recognition of handwritten
seracters. NET Talk: to colvvert English text to speecl.

mecogrition of consonant vowel {CV) segments, testure
Slaasification and segmentation

c
Architeeture and algarlthms, Applisations, Sensitivitles of |

mnecognition of Qlympic games symbols, Recognitien of prinded |

-




Bupgested Readings:

{ 1. B. Yegnanarayana ARTIFICHAL NEURAL NETWORK® PHIE Publication, 1998,

9. *uncamentals of artifleial neural retworks” 1T press, sohamad H. FHlossoun, 1995

3. Koyin L. Priddy, Paut B Keller,"Arificial newrat networks: An introduction” - SPIE Press, 2005
4. Medson, Morgan, “artificial nedral netwerk: £leotronic Implementations” ~ {EEE Preas, 1900

This course can be opted as an eicc!wubythe sltdenis of following subjec‘e-ai T
B.5¢, h Electronics, B.Se, in Physles, B.S¢, In Statlstice, B. Se. Mathemetics, B.5c. In Englneering,
| B.S0. Vocatlonal, BCA, B.E/B.Tech, M.E. / M. Tech

:Squé’u!ed Eonilinens Evaluation Methods: Wax. Marke: 25

11 Assessrrent Type: Class Teals {Max darks 14

V2 Agsassiment Type: Quizdes) Objective Tests Recognillen Type {such as MCOs; T
L or Falee tMatehing Clazsifylngy fecall Type -Filling Blanks: One wosd / Phiase

fngwers {hax barks: b}
9. tesecsment Type Asslgnments (Max Marks: 4)

4. fAgzessmient Type: Class tersctlon {Max. maiks: 2

{ Course preraquisites:

Iigher [nginceting Mathematics e.g. inear algebra, snultivarate coleulus and Probabifity theory,
Fundarnental knowladge of signale and systems along with fypes, Mathematical represeriation of
signale and sysien modeling in time as well as frequency domain. Transfarms especially like

i Laplacian, Fourier and Z. Artiliciad intefligence end Control system Engingciing.
Signested eqUivelznt online courses: ' ' o i
Learning viehgile: wosve bove mil edy, wigw loam sriificlaineuralnetenrk oo, vhaw newol-




| PrograrnmefClaszs: Master |

~ Bemesien X
in Sclenca (Computar Year: Fifth
' Subject: Computer Sulencs

o Souise Tile:  Machine Learning Techinlques
Coursa Code: BOFOSGAT |

Caurea oUlComes. 1= studems Wil be abie to select and inplement machine Tearning techinigles
ang computing cnvironment that are suilable for the applications under conslderation., he viil be
able 1o solve problems asenciated with bateh feaming and online fearning. Studenis will have the
{ abiility o understand ang apply scaling up machine learning techniques and associated computing

technizues and technologies. e would be able to recognize and implement vartous ways of
| sefecting sultoble model garamelers tar differer rachine leaming technigues,

Crogite: 4

Etective

ki wog i

bhove, Marks, 25475 Min, Pasaing Marks:

Tolal N :3-_7 caf VLecimes-Tuis:erah.s:i;r'c;ctié:éi {in hours per v.'erc‘k):ﬂir_-'T«P: 4-{)—0

e s : e
- Unft Toples Lacturaes

introductlon Class evervlew: Class organization, loples
avenview,  Introducton: What s ML Problems,

Definition of learning syslems, Goals and applications
* of machine leafiing. Aspecls of developing a leaming 5
syslen: eining dala, concept repregentalion, funclion
Approximelion,




g e

normal equations; features, Overfitting and complexity,
lraining, validaton, test dats, Clessification problems;
declsion  Doundaries; negrest  nelghbor  methods,
Probabllity and classifiestion, Bayes optimal decistons,
Maive  Bayes and  Ganssfan  cass-conditonal
distribution Linear claseiflers, Bayes’ Rule and Nzive
Beyes Model,  Loglstic regression, online uradient
deseent

| Uinear regmasinn SSE qrauem descent; closed Torm; |

1

Declglon Tree Leaming Representing concepts ae
decision trees, Recurshve inductlon of declslon irees,

Pleking  the  best splitting  atlribute: entrepy  and |
mformation galn. Searching for simple lrees and !
campulational complesity. Overfitting, noisy datla, and |

LIURIng.

xrmend

Engemble Learning Bargivg, boasting, snd DECORATE.
autive leamning with essembrles.

Experlmerital Evaluation of Learning Almﬁthms
Mesudting  the  accuracy of leamed  hypolheses.

Comparing  leamning  algoithins,  cross-validation,

learning curves, and statistical hypothesis 12gling.

Cornputational Leaming Theory: Models of leamabllity |
leerning in the liml, probably approximalely cotrect |
(PAl) learning. Sample complexity, quantifylng the |
sumber  of  examiples heeded (o PAC  leam. |
Comipttalionsl  complesity  of  training,  Sample |
ceariplexity for finlte hypothesis spaces. PAC results {or |
leariing  conjunctions, kOKF, and kCNF. Sample |

cainplerity Tor infinite hypothesis  spaces, Vapaoik-
Chervenziey dimenslon

Vi

T e e i |

Support Vector Machines Kamels [or leaming nos-

linear functions. Bayeslan Leaming Probasbillty theary |

asd  Bmyes rule. Naive Hayes learning algumhm

Parameter smoothing, Generative ve diseriminalive |
raining. Loglsltie regression, Bayes nets and Markov |
hels for representing dependencles, leNearesl-neighber |

alpetithim, Case-based Jeaning.

Text Clasaification: Bag of words representation. |
Veclor space inodel Relevance feedback and Roechio

akgorthin, Veislons of nearest neighbor and Neive
Bayes for leah,

_—



Clustaring and Unsupervised Learping Learning from
anclassified data. Cluslering. Hierarchical Aglomeralive
Vil Clustering. kemeans partitional clusterlng. Expectation 8
maximizaticn (EM) for s00 clustering, Seml-supervised
learring with B using labeled and unlabled data,

Languege  Learning Llaq sificalion  problems  in
langusge:  word-sense  disambipuation,  sedquence
labeling., Hiddan Mark‘w models (HMM's), Vetebi

v slgorithm  for  determining  mos ﬁprcbdbic state 5
| sequences.  Forward-backward EM  algorithi  fof

lraining the parameters of HMMs, Use of Hivitds for
spzech  recoghition,  part-of-speech  lagging, snd
: iriformation mrat,lrt}n

?Suugﬂatedﬂeadlngs - T

A, Towpe ML Bischel, “Machine Leoming” , IeGiaw-Hill Edueation (India) Private Limited, 2013,

‘2 Cthem Apaydin, Trduction to kachine Learning *, The MIT Fress F008.
Steohen Marslond, “Machine Learning: An dlge sritherde Persoastive” CRC Preas, 2009,

'7 Dutt Saikal  “Machine Learving” Poarson
l .

[ Thiscobrae con be o opted a5 an ofective by the siudents of tollewing subfects:

' B,8¢. In Eleetronlos, B.Sc, In Physics, 8,50, In Statistlog, B.Se. In Englnearing, B.Sc, Vocational,
{BCA, Bachelor in Fine Arts,, 8.E.78.Tech

1&:1: ggested Continuaus Evaluation Methods:

‘ |2 Periodical Tests(ench of § marks) + 10 marks for the submilsalor of any two programs

| written In any progeamming language from the glvenlist+ 3 marks of sasignrent + 2 miarks|
. of attendance,

: Course prerequisites:
To study this courss, & student raust h:we hed the subject Methematics In clasai2®

§ &Bt-ggestr:ed equwolent onting courses:

Turter Shgg-es"ﬁic-n 3!
i Programs:




Frogromime Class M.Se. year: Fifth sernesten b .
{Compuiar sclenca)

' B 0?@% 62T Subject: Computer Selerice 7
Courge Code: 770 ey Course Ttk Paralla) Computing snd Algorfthene
Coures OUtcomes:

After the complstion of the caurse the studenls will be able 1o:
1. Undesstands the difference between sequesntial and parallel mode.
2. Undergtends the parallel programming platforms.
3. Write perallel algorithm for different coimputational models,
4. Undesstand parsliel algonthims for differant dala siroctures,

Crodida 4 Core Compulaory
biax. Marks, 26475 ddin. Pagsing Marks:

B e T G T ¥ NN RSN e P

*iotel No. of Leelures Tutorals Pracilcsl i hodre por week): 40-0

s gt e e it e R Yameach e e

o.of

J-ecture
[introduetion o Paralle] Compaling: Seavental ol need ol |
| allernative model, Motivating Parallelisn, Seope of Parallel
Compuiing. - 4

Unatt Topie

| Persliel Programiniiing Flatforma: fmpiicit Parallelisny:, Trends 1

i Mictoprocessor Architectures, Limitations of Memory System
Ferformoence, Dichotomy of Peralled Computing Platforms, &
Fhyzical Qrganization of Perallet Plaforms, Commenication
Cosis in Parellel Machines _

Il | Parallel computational modelss PRAN, LIMGC, Hyperodbe, Cube 10

Gonrnected  Sycle, Buttertly, Perfect Shuffle Computers, Troe |

madad, Pyremld model, Tully Connected model, PRAM-GREW,

EREW models, simulation of one modal from ansther one,

Performance Matrics; Posiarmance Measures of  Paraliol
WV Algedithig, speedup and officlency of PA, Cost oplimalisy, An &

example of ifusteate Cost-oplimal  elgotithims-  such as
supmEion, MinsMax on various modeds,

| Peralisl Sorling Networks: Pareliel Merging Algerithims  an
. CREW/ERCWI/MCG,  oarcllel  Somiting  Networks  en | 7




CREW/ERLW/MOC, tinear array

=i <

Parelial Saarching Algorithm: Kth element, Kth eletnent In X+Y 8
o PRAM, Perallel Matrix Transporiation and ultiplication
Algorithm on PRARK, MCC, Vector-iatelx Muliiplication, Sciulicn
ol Linear Equaticn, Root finding.

Vil Graph Algorthme:- Deflniiions and Represemation, Minimum
- Spanning Tree: Prim's Algorlthm, Single-Source Shorfesi Pathy:
Gikatra's Algorithm, Al-Palrs Shortest Peths, Transhlve Closure, 7
Connected components, o L
Vit Saarch Algodthme for Discrete Optimtestion Problama: Defirdions
and [Examples, Sequential Search Algodthms, Search Owerhead
Facier, Pacaliel DepthFirst Search, Parallel Best-First Search, Speadup
Anwmiales in Parellsl Szarch Slgorithms
8uggested Readings! T
- M. Quinn, "Deslgring Cfficient Algorithms for Paralled Compuier” by ke Graw Hill
S8, 4K "Destgn and snalysis of Paratle! Algorithms”
3. §G. Ak "Paralled Serting Algerithm” by Asademiz Press.

L)

£

This eouese can be opted a5 an elective by the students of following sublocts,
B. 8c In Englnasring, BGA, MCA, M.S0.(IT)

suggesled Conlinuous BEvaloalion Melhods? Max, Marks: 26

1. Assessment Type: Class Tesls (Max. Marks 14)

2. Assessment Type: Quizzesy Qbjective Tests / Recognition Type (such as MCQs)
True or Falsg; Matehing: Classifylag) /Recall Type -Fllling Blanks: One word / Pirase
.BJIE""W":’!;"S “'\ﬁl'-ﬂ;': M’drkSZ 5]

3. Assessmenl Type: Assigniients (Max Marks: 4)

4. Assestinent Type: Class Inleraction (Max. marks: 2)

Course prarequleiies; ,
To study this course, a sludent must have had the subject Data Structures,
Algotilhre Design and Analysis, Computer Netwotk, Camiputer Architecturs,
sugqesied equivalemt enline courges:

1. hitps/npted s infoourses/106/102/ 1061027174/

2. hitpsdAwws coursera argfleatndntrodyeiontiah-per formence-compuiing

Further Sugcesions:
None




!

PropammefCion:ige | Jeow: Fiftw | Semesrer: [

e A

C Cowputey Sciemea) |

Sybject Gomputer Sclence

bere

Cauige Code BD'?GQU@”TI Ceurse Title: Software Project Management
Eﬁiﬂ?ﬁamﬂwmﬁﬂ: T
1. Apply the process o be followed in the SDLC models.

2

Able 1o understang communleation, madeling, construction & deployment practices
in soltware development. T R

understand the eoncepts of various
Explain the quality managemen & di
devaloprment.

o lwﬁé e 'lestihg'-rneihads. .
ferent types of meldes used i solflware

o
{

. Apply the cancepls of preject manacement & planning.

Credits: 4 Spscialization Group B: Core Compulgory

Max, Marks 25476 ‘ tdin. Pessing Marks:!

e Gl Practical [ Tiore poi weaki 400 T

Unit Tople o, of

i sofowao

ecture
Imtroduction To Softwere Projsct Manegement [niroduction, What Tsa |
Project? Goltware Projects Meesus Qe Types of Projest Confact D

| Management usd Techiioad Projecl shananeren, Aclivities Covered
by Solteare Prject Managemend, Flarss, Methods, snd Methodologius,

Soene wilys of Categorizing Suftwai Projacts, whal is Managament?,
Brollerns with Seliwore Projests, Setling Ubjretives, Stkeholders, Toe
Business Case, Reguirernent Specification, burbyerment Gonlral,
- Queriden of PToject Plapning (Slep vise) o
Project Evaluation & Selaction Of An Appropriaie Project Approach:
1 Inlrnduetion, Swaiegic 5*_.’»:;&&!‘_:.“&'[-;[, Teahnisal Asgessindnt, ot 7
fenofil Ansbveis Cosh Flow Foreessting, Cost- Benelit Evalualion
Techpigues, Risk Evaiation Seleslion ol a0 Appcapoate Frofect
sppeoach: troduction,  Choosing Technotogies, Teshnioal Plan
Contents List, Cholet of Breress Radels, Stuciute Yersus Spocd of
Dedivery, The Watedali Wotul, The V- Process Wenfel, The Spirat Wodul,
coflwane Profotyping, Olher waye of Calegorizing  Protalypleg,
Certrolling Dhargss daing Prolobping metemental Deliveny, Dynamis
Saelwns Deyelepment Melhod, Exdtreme Progianuming.  Manading
Uetative Procusses, .

Ftfort Estimation: i sduehion, where ehe Ealinates done? |
Preldoms with Overand Gadee Estimales, The Basls for Soffdate &
Estisnatiiiy, Seltware Ef ok Zslinatioh Tuechiiguies, Expuct Jurgement,
Estinoling by Anslogy, Alorechl Funclich Patat mnalysis, Fuhction
Point ik 1L Dbjue Poirts, A Proceduiat Coder Oriented Appraash,
contyn A Pararmglibs Mol

o AT oy

Retivity Plannlng: Tiroduelizn, The Objeclivrs of Astivily Prarning,

wihors to Plan, Projeot Sehiedutes, Srojests and Activities, Bequencing
v el Beheduling Activilies, Melwark Placoing dpdeds, Farmuloling o
Metwork Wodel, Adding the Tirre Diension, The Forwatd Pass, Tl
(ackord Pass, entifying the Ciitival Pali, Activity Fhual, Bheienitg
Lt Byoiect Pueslicn, 1dentilbing Crivisnt Actlvilios, Aty On - Arrow
g ‘13 .

~]




Rlsw Mensgament & Reaowscs Allecation: islroduction, The Nalure of
Risk, Tyoes of Rigk, Managing Risk, Hazard deatification, Huozae
¥ Analysie, Risk Planting wnd Conbiol, Evaluallng Rizks to fhwe
sehedule. Pesusee Allocation: infreductian, The Nature of Resourtes,
Idenlifyiig Resources Redquiréments, Scheduiig Resources, Crealing
Criiea? Puths, Countieyg the Cest, Buing Speciie, Publishing the
Resowites Sehodule Cost Schodiiles, The Scheduling Sequense,

-

V| Maonftortng, Control & Menaging Contraota: lnsroduttion, Creating tha

Frsisewots, Colicating the Dat, Visuaizlng Progrogs, Codt pMenllarig, ]
Eamned Vulus, Prionlzing Monitorieg, Celting the Projecl Back Lo
Tugel, Change Control. Managing Centiacls: infteduction, Types of
Conligel, Heges in Comract Placemenl, Typical Tetin of @ Conliset,
Cenlract Manaaeraent, Actpplapoe.

Vil Manaylng People And Organizing Tearms: litroduetion, Undevstandieg) 7

Fehaviour, Orgamzatioral Gebaviour A Backgrocnd, Sefocting The
Right Feran For The Jobs, esiuclion In The Bes) fhelheas, Mutivation,
o Qbdhaone Hasbnan Jobr Characleristiss beded, 'Wolkdng e Groups,
Beeorsdisg & Team, Decislon daking, Leadership, Ongantzalions
Clrented,

Vil Sofiwars Quslity, Inlroduction, The Plaze OF Sullware Guality v 8
Projact Planniie, The Sepotshee ©F Soffgare Guality, Gl frsing
Colleare Dusliy, 150 D126, Practicol Software Quelily Aheavures,
Producl Versus Flosess Qualily Managemen), Extetnal Ssandards,
Tuchniguis Tu Hep Enhance Soflware Guality, Qualily Pars,

Suggested Readings: | ]
I, B.Huges and M .Colierell Soffware Project Management 3 Edn, Thitd, Wew Delhi, 2004,

2. PJolste- Softwas Prajact Monagement in Practice, Pearsen Educotion, New Db, 2002,

Thig couree can be opted as an slectve by the students of Tollowing subjects

B. Sz In Englnsering, BCA, MCA, M.8c.(T)

Tuggested Conunuous Evalaation Methods: Max, Marks: 25

1. Aszestinent Type: Class Tests (Max. Marks 14}

2. Acsessmanl Type: QUIzZZes! Objective Tests / Recognltion Type (such a3 MOQy
Teus o Falue) Matehing Classifying) (Recall Type -Filling Blanks; Gne word / Pawase
Answers (Mayx Marks: 5)

3 Assessmest Type: Asslgnments (Max Marks: 4)

4, Assessment Tupe Slass Intersclion (Max, marks: 2)

Course praregulsites:
o siudy this cotrse, a student must have had the subject Software Englneering

Suguesied equivalent online courses: )

1. Bltpey/fanlinesourses oplel scin/nocid_es70/previe

2. httpey/aaplelasin/eourses/ 10608 1001052187

3 comfeoursel swaysrn-sof lware-project-managament-

3. hillpsy fvwwrclassoenirad
14204

Further Suguesliong: T D i
None

o e e ot i £ e
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Frogr mnmublah M.Se. Year: Fifth Seinester: Ninh
(Computer eclanca)

oUb}LL.l Computer s«:iance
Lcmue Lm BO70910T Covrse Fills Suftware Tesr.ting and Audit

Courae oltcomas:

1. Toundersiond Sottware Engineering, Teating Proces Tem;molc-ﬂlc., in Testing, SRS
To ungeesignd dliferent types of software testing (i.e. Functional T‘e sting, Sinsctural

Testing

To apply different types of testing with tacls

To understand different types of Software Testing Axtivities (Le Levels of Testing)

Tounderstand Obiect Griented Testing

B, Touncerstang Testing Web Applications

ra

S

Credits: 4. Spaciallzetion Group B: Elective

bAax. Morks: 25+75 ‘ din. Passing Marka:

 — ——

Tatad Ko of Lectures-Tutonialsractical (s hours per weak); 40-0

Onkt Tople - peor
B

Review uf Software Englnesrng: Overview of  Scftware
I Cvolutizn, SDBLC, Testing Process, Teeminologies I Testing: 8
Error, Fault, Failure, Yerlfication, Valigation, Differcnce Beiween
Yogfisation and Validation, Test Coses, esting Suite, Test
Jiracles, lmplautisnlity ol Testing All L‘m&; fmpracticality of
Tagting AilPathe

Varlfication: ”cnfw:mlr.-n ‘nethod TSRS Verification, Source

{1 Code Reviews, User Dc:a,umemm:un Verification, Software, 7
Project Addil, Ta£1t=riﬂg Soliware Quality Assurance Prograrn by
Reviews, \Welkihough, Inapection and Conflonfation Audits.,

N | Functional Testing: Boundary Yalue Analysis, Equivalence Class
Testing, Decialen Table Besed Testing, Cause Effest Grophing &
Tachpigue. '

S*iructuml Testing Control Flow  Teosting Path Testing,
lndependent  Paths, Geooration ot Groph  from  Frogrem,
lZentificatlon of indapendent Paths, Cyclamatic Complexity,
ata Flow Testiing, Maiatien Tc ting

Regresslon Testing: Whai o Regression Testing? Regression
v Tast cases sclection, Rueducing the nember of tezl cases, Code 7

coverage proritization iechinique. Reducing the nurmbar of test
cagag: Prioritization guidelines, Priority category, Scheme, Risk
Analysis,

.v T " Softwate Tosting Activitiea: Leves of Testing, Dabugging,
i) T2siIng fechndques and thelr applicabiiity, Exploratery Testlng | 7

v |

z/,»""



L e e et e e S

Vi Auternmted Test Data Geheration: Test Gala, Approaches to test

data generation, test data generation using genetic algarithra, 3

Teat Dalm Generallon Tools, Soltwars Testing Tools, ond
Saftware test Plan.

Vil Object Orlented Tesflng. Definition, [5s0es; Class Testing, Object 7
| Driented Integration and Systenn Tes tr] i 1.
VI Tesﬂr’tg Web Applications: Web Testing, User Inferiace Testing, {

Usability Testing, Security Tasling, Pedormance Testing,
Gotabaoe tesling, Post Deployment Testing,

Sugg&stad Resdings:

1 Yogesh Singh, “Softwvare Testing”, Cambeidge University Preas, New York, 2012
2. WKL Aggarws! & Yogesh Singh, "Software Englnearing”, New Age International Pulitishers,
New Delhi, 2002

3. Boger 5. Pressmon, "Soltwere Engineering = A Prectitionees Approach”, Fifth Edition,
MeGraw-Hill International Cdition, New Dethi, 2001,

4 Ware Roooe, “Softwans Testing”, MeGrav-Hill Book Co., London, 1994,

5 MG Trived, Sottwore Testing & Audit, Khanna Publishing House

&, Bets Mé'iz_u. “Sottware Swateny Tes trnq and Quality Assurancs”, Var Mostrard Reinfiold, New
York, 1954

Tl JCLJUF‘.IL von b opted 25 on elechivg by he $1UGents of follawing cubjetts:
B, 5¢ in Englnesrng, BCA, MCA M.Se. (T

Suggesieo Continuets Evalualion KMethods! Max, Marks: 25
1. Assessment Type: Class Tests (Max. Marks 14)

2. Assessment Type: Quizzes! Objective Tesls / Recognition Type (such as MCQs;
“lru-: or False, Matehing: Classifying) /Recall Type -Filling Blanks; One word / Phrase
Angwers “!..d.-, farks: &
4 Azsesumenl Type: Asstgniments (Max Marks: 4)

4 Asuessmeni Type! Clggs Inlerection (Max. marks: 2)

GOGFE@@TW&&UI%@@“ et it o e e
To study this course, 3 sludent must have had the gubject Software Engineering

sugyested sguivalest enline coursey:
1. htlps: “ﬂ[“l]ini-’{‘OUF"‘t-”-‘ nmpl A%, mfn-.-r"s'-l S?WD{PV ey
2. hitlpsidi : J;__l} csl O/ previgw

3 R0 0§ f el ol a5 COTrAL RO CLT S 6 S B _soflware-lesting-14295

Further Suggeshionss”
Konhe

L//*



Programme: M.Se, Year ;FJ !hgi%ﬁa Semester: * 3, L3
{Computer Science)

o,

9

oy

Subject: Computer Science

- Course Code: BO70914T

Course Title: Foundation of Data Science

Course Qutcomes:

Credits: ' Core Compulsory

viax Marks: 25+75 Min Passing Marlks:

Total No. of Leetures — Tutorial — Practical (in Hours per week): L-T-F: 4:0:0

Unit

Topics

No. of Lectures

Data visualization: Elements of data visualization, Exploration
plots: Scatterplots, Line plots, barplots, boxplots, Advanced
plots:  correlation, regression, biplots, Reporting using
visualization Keywords: seaborn, plotly.

Data preparation: Handling missing data: imputation methods ,
Feature transformation and engineering, « Keywords; sklearn

08

I

Supervised leaviing:

Linear models for regression: Lincar models and non-linear
feature  maps, Model  cvaluation, Bias-Variance tradcoft,
Penalized regression, Cross validation and model selection
Linear models for classifieation:  Logistic regression
Misclassification, ROC, AUC, Class imbalance

Non-linear models: decision trees: Decision (rees, Variable
sclection, Random Forests, Bageing and boosting, Keywords:
sklearn, linear models, cross validation, regulavization, lasso,
(rees, ensembles, boosiing

08

i

Unsupervised learning: Clustering, PCA and SVD, Keyweords!
clustering, PCA

08

v

STATISTICS FOR DATA SCIENCE: Introduction to
Statistics, Farnessing Data, Exploratory Analysis, Distributions,
Hypothesis &  Compulational  Techniques, Correlation &
Regression

08




PYTHON FOR DATA SCIENCE: Infroduction to Data

V ! Science with Python, Python Basics: Basic Syntax, Dala

Structures, Data  Objects, Math, Comparison  Operators,

| Condition Statements, loops, lists, tuples, dicts, functions,

i Numpy Package, Pandas Package, Explotatory Data Analysis:

Data Cleaning, Data Wrangling, Explovatory Data Analysis:

Case Study :

VISUAL ANALYTICS FOUNDATION: Visual Analytics

. 3asics, Basic Charts, Plots

suggested Readings!

1, James, G.. Witten, 1., Haslie, T, and Tibshirani, R., An introduetion to Statistical
Leanings with applications in R, Springer, 2013,

: 7. Hastie, T., Tibshirani, R. and Friedman, 1., The Elements of Statistical Learning.

| Springer, 2009,

1 3, Bishop, C.M. Pattern Recognition and Machine Learning. Springer, 2006

08

" This course can be opted as an elective by the students of following subjects:

B.Sc. in Eleetronics, B.Se, in Plysics, B.Sc, in Statistics, B.8¢. in Engineering, B.5c.
Vocational, BCA, Bachelor in Tine Arts,, B.E./ B. Tech,

Supgested Continuocus Evaluation Methods: Max Marks:25.

|. Assessment Type: Class Tests (Max, Marks14)

2. Assessment Type: Quizzes / Objective Tests/ Recognition Type (such as MCQs; True or
False: Matching; Classifying) / Recall Type- Filling Blanks; One word / Phrase Answers

L (Max Marks:5)

i 3. Assessiment Type: Assignments (Max Marks:4)

' 4. Assessment Type: Class Interaction (Max Marks:2)

¢ Course prerequisites;

To study this course, a student must have had the subject Software Engineering

Suggested equivalenl online courses

Further Suggestions:

| Noue ' J
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. In Seiance (Ct':irﬁ‘p“ B
_ Beleance)

Year: Bt

Semesien X

Subject: Compatar Selence

Courss Code: BOF1002T

Coutes Tile: Quontam Neurel Networks

{Couras DUCOMes:

Students would learn the framewsrk of guentum aeural networks, and how that may be useful for |
future machine inteligence fechnologias. This course teaches the fundamentals af quantum |
{neural networks, including guantum computation, quantum gates, and entanglement with
guarinm stetes There are 1ast quanturn: pgedihms to facter farge integers, compute dscrete
lagerithrns, and Rerative process tor operafor construction which, If knplemented, threaten the

cpattern recegnitioniask. Tois possioilily has spurred several major and ongoing attempts fo build
Pauantum computers. Quantum cormputation mignt alse be useful in simulating complex quantum

Csystiemns sbch as larqe melecutes,

Credits: &

Elactive

bAey. Marks 265475

hAin, Passing Marks:

i
i
~
i
i
H
i

Tolol Ho of Lectures-Tutorials-Practicsl {rchowrs per week): L T-F) &0-0

Uni

Toploy

No. of

Laciures

What is Quantums, Quanturs Compuiation, Quantum
Algorithms, Quamum friformation Processing Princlples of
Quanturn Computing, Postulates of Guanium Computing,
Guanturm Machine Learning (GMLY, Why ORL?, Building .
Blocks of QML Gubi s, Superposiion, Inteeferente, "
Erdanglanont eig, lnherent Parallelism of Quantum
Cumputing, Applications of QL.

; Quantum bleurs) Networks (ONNY, Why GHN? , Neooral
] Conputing, Quantum Cemputing, Neural Notwarks:
Towarts Quantum Analogs, How Pattern Recogrifion
leads us 1o ONN, Many Universe Approach, Quantium .
Aggaciative Memory, Slzssical Neural Metwarks ve : 8
Cuantum Associathse Memiory, Implerreniation of GhM;
Fhysiclal reatizations &nd challenges, Can QNN otiperform
Classleal ANN 7 Beview of existing appioaches to Qs

Quantum Gales, Cantrolled Qperalions, Matrix

Repregentation of Multy Qugit Gates, Density Mateix,

Dengity Docrator, Beneral Properties of Dansity Operatar, -
! Criterta for discrimination botwisen mixed and pure state, 8
i Cugatuen Ciccuits and 8% ideptities, Decomposition of
5 Quantum Gates, Single Qubit Opcrations, Wkl Gubit




Doerationy

N Madels: A comparative study, Requirements tor e
QNN madel, Concept of Quron, Implerneritation feasibility
of Peceeplron madel for Boolean Reversible Funolions
thraugh various Twoe Qubit Quantum Gates

[T

T TRtongled Neoral Networks (NN, Conatruction of

Entangled Neural Motworks: Basic unit of ENN's and
Btructure of ENNg, Temperatuee adjusling prebletn and
EMI's resoiution

" Generalization Siudy of Quantum Neural Network: Qubit,

Duantum Gates, Model Design, Data Enooding, Network
Structure, Learning Algoriihms, Sreulating o percepdron on
o quantum computer, Definlng Quantum Meural Networks
via Quanium Tirne Cvolulion

Vil

Giell Slates, Quanturn Teleportation and Superdenss
Coding: Principles, Proofs and Ciredits, Entanglement
Swapping ete, Quakitum neurel nelyiorks architectures for
paitern ¢! fagsifications Clustzring, pattern association argd
paviern mapaing

i

Vil

Guanium Cerputing with MATLAB: Frogramming with
DCF Library, and GETLAB 0.0 Library, Deslgning and
Exeouiing Guanium Cireuits on Slmulators such as:
DCADZ004, QUIDE, Qiskif =,

Lt f3

i‘éuggeaiad Readings:

Quantun Weoral Netesorks by Alexender£zhov and Dan Ventura
Quarium Mechine Learning by Peter Wiltek

The quest for a Quantum Meural Metworks by Maria Schuld, lyaSinayskiy, snd FTanr:r_'sm§

Patruccione

4. Stmulating  Perpepiron on a CQuontern Computer by Moria Schwld, llyaSinayskiy, aﬁdv

Framoests P *%ruu:iczm

3 G.E’HEFI':‘T]LL-C] lion Sledy of Quantum Neural Network by Jinzhe Jang, Xin Zhany, Chen

Ya(ilan 2haoete,

&, uuammn Megrom an elementary 'wulld;ng bloek for machine leaming on QLJ’EH‘Il\.-l'H

computers

= This eourse con be opted as an elective by the students of following susjects: '
: B.Se. In Electrontes, 8.8e, in Physlcs, B,Sc, In Statistive, B. So. Mathematics, B.5e. In Engineaning,

| B.8e. Yocatlonal, BGA, B.E./B.Tech, ME./ W, Tach

l

i uLIj(}E“ILd Continuous Eyaluation Methods:

| 2 Perlodical Tests{each of § marks) + 10 marks for the submlsslon of eny twe programg
; | wrltten In any programiming langusge from the ghmn llst + 3 marks of azslgnment + 2 marks




‘;_Programme/class Year: FIFTH Semeaster: X

| M.Sc (Computer Science )
h‘ Subject: Cormputer Science

| Course Code: BO71003T | Course Title: Deep Learning & Pattern Recognition

| Course Qutcome: _Learning of basics of Deep learning's
: - Pattern Recognition '
" - image patlern

BN

| Credit; 4

t
|

i Max. Marks: 25+75 1 Min. Passing Marks

Unit [ T Tapic

No, of
jecture

| | Deep Learning Basics: intro, History, Capabillties, The Perceptron Neural Network
i Learning: Back-Propagatlon, Autoencoders (Standard, Sparse, Denoising, Contractive,
1 Etc), Variational Autoencoders, , Autoencoder And DBM Attention And Memory
Models, Dynamic Memory Networks

8

| Convolutional Neural Netwotks: Intro To Cnns, Convolution And Pooling Layers,
Correlation, Filtering, Detectlon And segmentatlon , Visualizing And Understanding ,
Advanced Cnns For Computer Viston. Advanced Deep Architectures: Recurrent
Neural Networks {Rnns), Advanced RNN: LSTM, GRU, Deep Unsupervised Learning
Deep Reinforcement Learning.

| Deep Learning In NLP: Introduction To NLP And Vector Space Model Of Semantics.
Word Vector Representations: Continuous Skip-Gram } Model, Continuous Bag-Of

wWords Model (CROW), Glove, Evaluations And Applications In Word Similarity,
Analogy Reasoning, :

W | ntroduction: General introduction of pattern -recognition, pattern recognition fasks,
difference between data and pattern, pattemn classification, pattern assoclation,
pattern mapping, pattern: clustering, feature mapping, temporal pattern, pattern

| variability, stability plasticity dilemma, hasic outline of various Pattern recognition
technigues, Introduction to Statistical Pattern Recognition, Overview of Pattern

Classifiers, overview of Linear Algebra: Inner product, outer product, inverses, eigen
;7 values, eigen vectors,

<

Bayesian decision making and Bayes Classifier: Probability: independence of events,
} | conditional and joint probability, Random Processes: Stationary and non-stationary
f i processes, txpectation, Autocarretation, Cross-Correlation, spectra, Bayes Declsion
i Theory,Bayes'thearem, Minimum-error-rate classification, Classifiers, Discriminant

functions, Decision surfaces, Normal density and discriminant functions, discrete
faatures. ‘

VI | Parametric Estimation of Densities: Maximum-Likelihood estimation: Gaussian case;
Maximum a Posteriori estimation; Bayesian estimation of parameters of density
| functions, MAP _ estimates, Bayesian Estimation examples, the exponential family

; of densities and ML estimates, Recursive fermulation of ML and Bayesian estimates

VI | Unsupervised learning and _ clustering: Criterlon functions for clustering; Algorithms
for clustering: K-Means, Hierarchical and other methods; Cluster validation; Gaussian
mixture modals; Expectation-Maximization method for parameter estimation
Maximurm entropy estimation.




“ Progrant; M. Sc, Year: Fifth ' Semester: X

(Computer Science)

Subject: Computer Science

Course Code: BO71004T Computer Vision

+ Course Outcomes:

| Credits: ' Core Compulsory

w Max Marks: 25+75 ~ Min Passing Marks:

Total No. of Lectures — Tutorial — Practical (in Hours per week): L-T-P: 4:0:0

Unit Topics

No. of Lectures

|

|

i Introduction and Image Formation: Introduction to computer
| vision, historic perspective and recent challenges, Geometric
b primitives and transformations, Photometric image formation,
digital camera

08

Image processing: Point operators, Linear filtering, Nonlinear
11 | filtering Fourier transforms, Pyramids and wavelets Geometric
transformations, Model fitting and optimization

08

Deep Learning: Supervised, Unsupervised leaming, Deep
neural network, Convolutional neural networks, transformers,
111 | and generative models

08

i Recognition: Instance recognition, Image class;fcation Object
v detection Semantic segmentation

08

Feature detection and matching: Points and patches, Edges and
| v | contours, Contour tracking, Lines and vanishing points
i Segmentation

08

- Vi [ Image alignment and stitching: Pairwise alignment Image
; stitching Global alignment Compositing, Applications

08

VII | Motion estimation: Translational alignment Parametric motion
Optical flow Layered motion, Applications Structure from
motion: Geometric intrinsic calibration Pose estimation

08

VI | Depth estimation Epipolar geometry, Sparse correspondence
_ Dense correspondence Local methods Global optimization
i Applications. Image-based rendering: View interpolation, Video-
;‘ based rendering Applications

08
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(Computer Science)

Programme: V.S, Year: Fifth

Semester; X

Subject: Computer Science

Course Code: B071010T IoT

Course Qutcomes:

Credits: Cove Compulsory

Max Marks: 25+75 Min Passing Marks:

- Total No. of Lgc_tm'es Q'Tutoriﬂl %Pr:lctical (in Hours per week): L-T-P: 4:0:0

‘Unigt BRI Topm

No. of Lecfures

_ lntnoduLnon to Intemet of Things: Introduction — Physical
| Design - of 10T = Loglcai Design of IoT ~ IoT Enabling
Technologies —~ IoT & Deployment Templates.

Domain Specific IoTs: Introduction — Home Automation —
Cities — Environment — Energy — Retail — Logistics — Agriculture
—Industry — Health & Life style

08

|1

IoT and M2M : Introduction: M2M — Difference between loT
and M2M — SDN and NFV for loT.

IoT System Management with NETCONF-YANG : Need for
o7 Systems Management - Simple Network Management
Protocol  (SNMP) - Netwo;k Operator  Requirements —
NETCONF- YANG - loT Systems Mapagement with
NETCONF _YANG

08

I

ToT Platforms Design Methodology: Introduction —IoT Design
Methodology - Case Study on [oT System for Weather
Monitoring — Motivation for using Python.

IoT Systems —Logical Design using Python: Introduction —
Installing Python — Python Data types & Data Structures —
Contral Flow — Functions — Modules — Packages — File Handling

— Date/Time Operations - Classes — Python packages of Interest
{or 1oT.

08




IoT Physienl Devices & Endpoints: What is an IoT Device —
Exemplary Device: Raspberry Pi — About the Board — Linux on
(v | Raspberry Pi — Raspberry Pi Interfaces — Programming Raspberry Pi
with Python — Other 10T devices, loT 08

Physical Servers & Cloud Offerings : Introduction to Cloud Storage
Models & Communication APls — WAMP - AutoBahn for JoT- Xively
Cloud for ToT ~ Python Web application Framework- Django -
Designing a REST ful 631 Web APL - Amazon Web Services for JoT -
; SkynetloT messaging platform.

Case Studies Illustrating ToT Design: Introduction —~ Home
vV | Automation — Cities — Environment — Agriculture — Productivity 08
applications

Data Analyties for ToT : Inteoduction — Apache Hadoop — Using
Hadoop MapReduce for Batch Data Analysis — Apache Oozier —
Apache Spark — Apache Storm — Using Apache Storm for Real-
time Data Analysis.

I'his course can be opted as an elective by the students of foflowing subjects:

B.Sc. in Blectrounics, B.Sc. in Physics, B.Sc, in Statistics, B.Sc, in Engineering, B.Sc.
Vocational, BCA, Bachelor in Fine Avts., B.E./ B.Tech.

Suggested Continpons Evaluation Methods: Max. Marks;25
1. Assessment Type: Class Tests (Max, Marks14)
2. Assessment Type: Quizzes / Objective Tests/ Recognition Type (such as MCQs{ True or

False; Matching; Classifying) / Recall Type- Filling Blanks; One word / Phrase Answers
(Max Marks:5)

' 3.Assessment Type: Assignments (Max Marks:4)
| 4. Assessment Type: Class Interaction (Max Marks:2)

t Course prerequisites:
| To study this course, a student must have had the subject Software Engineering

. Suggested equivalent online courses

| TFurther Suggestions:
None
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Subject Comiper Bolenpe
Coursu Code BOT101ET Sourse il Blg Data & Dot ﬂ%laHd&‘.

Course outcomes; o

501: To identify Big Date and its business implications.

02: To access and orocess data on distribuied file system

£03: To manaye job axeculion in Hadoop environment

S04 To develop Big Dals soktions using Hadoop

Sredits 4 ‘ $pecialization Group B: Elactive

Bax, Marks: 25475 Min. Passing Maiks:

T iotal N clures- Tulorala-Froctical (in hodrs per week): 4-0-0
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B

introduction: Types of Digital Dala, Inlroduction to Big Data, ,
1 Big Gatz Analytics, Blg Data Platform, Challenges of 7
Coaventional Systems, Intelligent data analysis, Nature of
Data, Atalylle Processes snd Tools, Analysls vs Reporting.
History of Hadoop, Apathe Hadoop, Analystig Dala with
I Hadoop, Components of Hadoop Analysing the Data valth B
Hadoop, Scallng  Oul, Hadoop Slreaming, Hadobp
|environment, Hadoop Beho System, .
Hadoop Distributed Flle System: Design of HOFS, HDFS
‘ Concepts, Command Ling [merface, Hadoop file system
i interfaces, Data fow, Dala lngest with Flums, Sgoop,
Fadoop archivas, Hadoop 110 Compression, Sertalization,
sy Files baged Data siruciures, Java Intarfaces 1o HDES,
Map Raduce Application: Developing a Hap Reduce
v Apatication, How Map Reduoce Works, anatomy of a Map 8
Reduce Job run, Failures, Job Scheduling, Shuffle and Sorl,
Task execution, Map Reduce Types esnd Formats, hMap
(teduee Fealuses, e
Plg. Inlfeduction to PIG, Execulion bModes of Pg,
v Comparison of Pig with Odtabases, Grunt, Pl Latin, User 8
Delned Fanclons, Dala Processing operaloss, Filleting,
o] Soning Combining and Sphiling, Modes of executlen,
¥l Hive Hive Shell Rive Services, Hive Melaslote, Comparizon 7
with Traditional Datebases, Dala types, Create Dalabiase,
Crop dalabase, HiveQL, Tables, Create Tables, Aler Tablas, ;
Drop Tebles, Periitiening, Querying Data, Operators, Uger
Delined Functions,
Vii Abase HBasics, Concepls, Cllents, Example, Hobase Versus 7
ROBMS, Shell, General Commaads, APl Tshles and?
Operatlong, Create end Manage Dala, '
Vil Blg $QL: fetreduction, Preparing Big SQL Environinead, 8
Creating Directlorlas, Getting Sample Data, Creale Tables,
Loading Date, Crealing SQL seripts, Running Sample Query,
- Andlifsiy, _ '
Suggesiad Readings:
1. Michae) Bertiold, David U Hand, nelligent Data Analysis”, Springer, 2007,

o I

5 Tom Whils "Hadeop: The Deflaltive Guide™ Third Editlon, O'rellly Media, 2012,
% Chas Eaten, DIk CGefoos, Tom Deulsch, George Lapis, Paul Zikopoulus,
"underslanﬁi;lg Big Dala: Analylics for Enlzrprse Cless Hadoep and Streaming Data”,
KMoGrawHil Puslishing, 2018,

4. Anand Rajaraman and Jeflrey David Ullman, "Mining of fhassive Dalasels”, CUR,
2012




5. Bill Franks, “Tarmng e Blg Data Tidal Wave: Finding Oppm'!ﬂﬂitie& in Huge Data
Streams wilh Advanced Analytics™, John Wilsy& sony, 2012,

b, Glenn J. Myatt, “Making Senge of Data”, John Wiley & Sons, 2007,
7 Pete Warden, "8ig Dats | |0:-Narsr" Gi{etlly 2011,

8. Jawel Han, Kichellne b ambﬂ “Duia r.ilnlnq Cos mep[g and Ten,hn iques”, 2™ Editlon,
Elapvler, Reprinted 2008,

9, Da Ruarn, {;ur“quznq Chen, Ellenne EKerre, Geert Wels, "Inteliigent Data Mining",
Speinges, 2007 .

19 Paul Zikopoulos, Dirkde Roos, Krishnan Farasuraman, Thomas Dedtsch, James
Giles |, David Corrigan, "Harness the Power of Blg Dala Fhe IBM Big Data Platiorim”,
Tala McGraw Hill ’ublu\zmi 2012
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4, Assessinerd Typa: Class Tests [Max. Warks 14y °

10, Assessiment Type: Qulzzes Oblective Tesls / Recogrition Type (tuch as MCQs;
True o False, Malehing, Classif'ying} Aracall Type-Filling Blanks; One word / Phrase
r"‘«ns'_a‘\«'fd"t (I\ ax l.-mrkb b .

11 Asges BinE ;H‘gpe Ag htqnmen%a (Mamv’idrks 4}

12 Assessment Typer Class Inlerzction {Max, marks: 2)

Course prefequiaites;

lo study this course, a studentirust have had the subject Data Structures, Python
pregramening
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