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Paper - 1

Titlc: Ilescarch Methodology
Nl:r r N{arl(s: 100

UNIT _ I: RESEARCH DESIGN

Research - Meaning, Philosophy, Ethics, process, Types of Research _ Exploratory,
Conclusive
Scientific research - types and characteristics, criteria for the selection of a research problem.
Research proposal

Data collection methodology primary data collection nrethods, Measurement techniques.
Chaiacteiistics - reliability. validity, etc.
Secondary data collection methods Library research references. bibriography, abstract, etc.

UNIT - 2: HIGHER TECHNICAL EDUCATIoN: AN oVERVIEW

Growth ofEngineering Colleges and polytechnic Colleges and the problems associated

Roles and functions in development and quality assurance olTechnical Education _
AICTE, UGC, Uniyersities, AICTE, NBA, NAAC, NKN, State Governments, Directorate of
Technical Education, etc.

Analysis - lndustry interaction, collaborative research, IpRs, present scenario,
Entrepreneunhip, Techno park, XH Five year plan for Higher and rechnicar Education

UNIT _ 3: RESEARCH: EXPERIMENTAL DESIGN

Construct validity - Measurement. MTMM matrix. nornological network" patrern matching
Reliabiliry - t heory and rypes

Experimental Design - Introduction,. Completely Randornized Design. Randorrized Complete
Block Design. Latin Square Factorial Design, Analysis of CovarianJe, etc.

Quasi Experirnental Design, Basic arrd types

UNIT _ 4: STATISTICAL ANALYSIS THROUGH SPSS

SPSS - lntroduction, basic steps of data anarysis, SpSS environment - data fires. main menu,
toolbars, running an analysis, viewing results

Quantitarive and qualitative analysis techniques _ Hypothesis testing. chi_square, t-test,
correlation and regression anall,sis, analysis of variance, tiroosing appropiiate techniques
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UNIT _ 5: MATLAB - TECHNICAL CoMPUTING AND SIMULATIoN

MATLAB

Introduction and Key Features
Exercises on:
Matrix Operations - Operations. Matrjces lrojn Matrices
Stalements. Text Strings
Functions, Control Execution Flow. Functions _ user defined, Librar.yData Inpur and Output

Accessing, Analyzing and Visualizing Data _ Reading different formars

SIMULATION TECHNIQUES

lntroduction. Simu lation Experimenlal setup
Exercise: Simulating the behavior ofa complex system

The question paper sha' consist of Eight (g) rong answer rype quesrions covering theentire syllabus. The candidares ar.e required ,o ur-.*.r rny iire (:) questlons. Ansrverto each question should not exceed 50b *o,ar. iu.r,, l,".iion shall Ue of20 rnarks.
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PG Departmcnt of Computer Scicnce &
University of Jammu
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pre - ph.D.

Paper - 2
Title: Research and Publication Ethics
Max Marks: 50

Overview

Course Work Sylla bus

C redits - 02
'Iinre:2 Hrs

' This course has total 6 units focusing on basics ofphilosophy ofscience and ethics, research integrity.publication ethics H ands-on -sess ions are designed to identily research misconduct and predatory
publications lndexing and citation databases, op.n u.."r, publications, research nretrics (citations.
h-intiex, Impact Factor, etc.) and plagiarisnr toois will be introdused irr Lhis urursc.

Course Structure

' The course comprises of six rnodures risted in tabre berow. Each modure has 4-5 units.

iTeaching
I hours
l

RPE O] Phil and Ethics A

RPE 02 Scientific Conduct
RPE 03 Publication Ethics
Practice

4

4

7
Total JO

THEORY

o RPE 0l: PHILOSOPHY AND ETHICS

L Introductior to philosophy: d.efinition, nature and scope, concept. branches2. Ethics: definition, moral philosophy. nutrr. ofrnoratludgements and reactions

o RPE 02: SCIENTIFIC CONDUCT

1. Ethics with respect to science and research
2. Inte!!ectual hones[ and resear"ch integrity
3. Scientiflc misconducts: Falsiflcation. Fabri
J. Redundanr puhlicarions: duplicate and orer
5. Selective rennrri.,, "-,r,-;.1*-^^^...^.,

Modules Unit Title
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. RPE 03: PUBLICATION ETHICS

Publication ethics: definition, introduction and importance

Best practices / standards setting initiatives and guidelines: COPE, WA-ME. etc.

Conflicts of interest

Publication misconduct: definition, concept, problems that lead to unethical behaviour and Vrce

versa, types

5. Violation of publication ethics. authorship and contributorship

6. identification of publication misconduci, complaints a d appeals

7. Predatory publishers and journals

PRACTICE

" RPB 04: OPEN ACCESS PUBLTSHING

l. Open access publications and initiatives
2. SHERPA/RoMEO online resource to check publisher copyright & self-archiving policies

3. Software tool to identify predatory publications developed by SPPU

4. Journal finder /journal suggestion tools viz. JANE, Elsevier Journal Finder, Springer Journal

Suggester, etc.

. RPE 05: PUBLICATION MISCONDUCT

A. Group Discussions

l. Subject specific ethical issues, FFP, authorship
2. Conflicts of interest

3. Complaints and appeals: examples and fraud from India and abroad

B. Software tools

Use of plagiarism software Iike Turnitin, Urkund and other open source software tools

. RPE 06: DATABASES AND RESEARCH METRICS

A. Databases

1. Indexing databases

2. Citation databases: Web ofScience, Scopus. etc.

B. Research Metrics
i. Impact Factor ofjournal as per Journal Citation Report, SNIP, SiR., iFF, Ciie Scurc
2. Metrics: h-, i l0 index. altmetrics

SCHEME }-OII PAPER SETTING

I.
2.

4.

The question paper shall consist of Eight (8) long answer type questions covering the entire syllabus. The
candidates are required to answer any Five (5) questions, Answer to each question should not exceed 300
words. Each question shall be of l0 marks. (5 x 10:50 marks)
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PG Depaltment ofComputcr Science & IT, Universitr of ,Iarnnru

pre _ ph,D. Course Work Syllabus

Paper - 3
Specialization Course:
Title: Machine Learning and Computing
illax Marks; 150 Cred its - 06

I I IC: UJ fll s

Objective of the Course:

To pro'ide a comprehensi'c. ur.rderstanding o[ core machine learuing concepts, algorithms,

i:"'##"ilJ"ii'('il,i;'"Jj';:fl,^',"**X,:*:,m:: :::r*,.r .-;r.^",.'lr',",s.
course bridges ro, na, uol,r vL ;;h 

-;;;;; 
.d;.'.:"#;ffi ':;.iXiil.,il] 

il#^llll1',i;,11iresearch and indusry roles in Al_driven ,y.,.irr. 
- -- 'r"* '6

Unit I: Introduction to Machine Leaming

Definition and scope of Machine Learning; rerationship Mrh Artificrar 
'.rtelligence, 

Data Science,and Compuring. Types of Machine Learn"ing, Sro.^,i.'.a il^r"iunrup.*'irJ i..1rT.g ijr."r.g and dimensionarin ..d,,.ri,_,"rtg.(^tlssification 
and regrcision),

an overwiew o r Reinioicemen, i;;;. ;;;".ir'r1""",iil, ;..H ill H :; r.,$:::: : l:(cleaning, normalization, feature scaling] n""ifi"g _i.Jg- iorr.r.,, t.^rrr. engineering andselecdon' training- res ring sprir. cross-r-aridarion. tJ,rer e"lri,rci.,n mearcs: .\ccuracr.. precisiorr.
'ecarr' I:r scort ' Roc-';\t'c. conrusion ,"^r.,i". ,rtiir. riHiii-. n, thr r:csressron. Bias-r,ariancetradeof[, overfi rdng and ur.rclerfi tting, tnrrud,i.ri,rn-iu-il;;;
nna tn.i, ,ot. ir-ffi.Jr[']oa.t p.rrorn.,on... 

meihods (bagging and boostrng)

Unit II: Reinforcemenr Learning

*"1" 
t"*:T:L a.arning (Rr) Fundamentars: Agenr-environmenr inreracrion, N{arko' Decisior.r.l'rocess (N4DP), srates. actions- rewards, pcrlicy,",rdr. fr..,'i'"*.ounaraic programming; polict,irerarion an.l lrlue iteradon for solving UO p,fr"aJ_fr..'iti,'1,

Difference cD) k;;;g, a-;arning, SARSA.Advanced Rl: 
lonte Car]o merhods' Temporal

Deep Reinforcemenr Learning rDeN. Double DeN, Dueling DeN), polJcl.Gradienr methcds(REIN tioRCE, Acror-Criri.)Ipio*i-ot nol.,.-Opi.*r;#'0:;r.
Unit-III Transfer Learning

Transter I-earning Fundamentals; Definition, motivation (dara scar(inductive, t,^,,.f,.tiue,,;G;;ja;;;#";#;, j;T;:ffir;:T#:T:;11,T'l;j:[:
rnstance-based transfer, paramerer_based rransfer, fi". ,;;:;;;_,rrjned models.

Unit IV: Approaches of Optimization in Machine Learning

"",#XT::;:,Y::,tj'.i::, 
r:,i.:..',l"ss.landscapes, convexirl, vs non-convexirl, rocal 

'siil3' HI',1:.:.o^.::. -oo 
ul,1 u on : Gradien t ;.il 6 ;:;,;**,u.i'3".;': iil:

f:*"":,? ",*:ll 
rate'serection 

".a ..i.a,ri.g.ii":; ;;;#:ff::"r?,1*:
x::$1,^,T:.:::::.,t - :,1",:d 

Grad ien t, .\ d"c,^i ;;;;; ai.;^ ;:I",,, ",,."H::

H:X'l ll:::,f I lcon 
+ orle. op,i,.,,, l;, N;.,;;,;.'j, a,"l 

^:I,,", 
J" :;T:(BFGS, L-BFGS), Hessian approxim_ation.Consuained oo;;r#;;#';:]ff.I,



&ffi:t 
gradient descent, ar.rd app)ications in SVMs.Regularization Techniques: L1 (I-asso), L2

Unit V: Advanced Computing Approaches Using LLMs

Evolution of IrMs: From RNNs/LSTMs to Transformers; introduction to roundationar models@ERT, GPT series, T5).Basics of LLMs: Tokenization pni, ff o.ali.*;, embecldings, positionalencoding' autoregtessive vs autoencoding moders.Transformer Architecture: Sclf-r\ttentionmechanism, Multi-Head Attention, Scaled Dot_product Artention, lieed_ltrorward Nerworks,

Tnuoducrion ro LLMs in Healrhcarc: Opporrunitres lnd chrllenges (mulrimodal data, regulatorycompliance iike HI pA'{ /c Dpnr. rr'r.a,."i r.*r p,';.;;try' r#".: Enriry Recognirion (rrrER),reladon exracdon, medical coding using BioBERT, Ctil:riB;iii, N{ed_pa]-Ni.Clinical

Bias in medical predicrions. exolainability (smp/LIME ror LLlvIs), data privacy (federatedlearning, differcntial prrvacl.), ha]lucinarion mirigarion.

The question paper shall .orri.Tll"j jl0,) lonC ans\^er.rype qrresrions covering rhe enriresyllabus. The candidates are required ro answer any Six 
.(6) ,quesrions. 

Answer to eachquestion should not exceed 500 words. e*fl q r..l"r,rfr.ii #lr r, rnurO.

(6 x 25 = Ii0 rnarks)
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PG Department of Computer Science & IT,
University of Jammu

Pre - Ph.D. Course Work Syllabus

Paper - 3

Specialization Course:
Title: Machine Learning & Quantum lntelligence
Max Marks: 150

OBJECTMS: -

The objective of the given course is to equip the given scholars with rigorous knowledge of
classical ML paradigms i.e., supervised, unsupervised, deep learning. and reinforcement
learning - alongside quantum computing foundations. essential lor Ouantum Machine
Learning (QML). It bridges AI with quantum technologies, enabling researchers to design,
evaluate. and implement intelligent systems across both paradigms and contribute original
work at the frontier of Quanturr Al.

Unit I

Supervised Learning & Model Evaluation

Linear Models: Simple and Multiple Linear Regression, Logistic Regression for classification,
and Regularization (Ll Lasso, L2 Ridge). Non-Linear Classifiers: Decision Trees. Random
Forests, and Gradient Boosting (XGBoost). Kernel Methods: Suppoft Vector Machines (SVM),
the Kernel rrick, and Radial Basis Functions (RBF). Evaluation Framework: Cross-validation,
Confusion Matrices, ROC-AUC" and the Bias-Variance Trade-off.

Unit II
Unsupervised Learning & Feature Engineering

Clustering: K-Means, Hierarchical Clustering (Dendrograms). and Density-Based Clusrering
(DBSCAN). Dirnensionality Reduction: Principal Component Analysis (pCA) and Singular
Value Decomposition (SVD). Feature Transfonnation: Scaling, Normalization, and One-Hot
Encoding. Probabilistic Modeling: Gaussian Mixture Models (GMM) and Expectation-
Maximization.

Unit III
Neural Networks & Reinforcement Learning

Neural Foundations: Perceptrons, Multi-Layer Perceptrons (MLp), and the Backpropagation
algorithm. Deep Learning: Introduction to Convolutional Neural Networks (cNN) and LSTMs.
Large Language Models (Ll-Ms): Architectures, Fine-Tuning (l-oRA/el_oRA). RAC
Pipelines, and Ethical Alignment. Reinfbrcement Learning (RL): The Agent-Environment
loop, Markov Decision Processes (MDP), and e-Learning. optimization: Stochastic crlclienr
Descent (SGD). Adam optimizer, and Dropout for regularization.

Cred its - 06
Timc: 3 I Irs



Unit IV

Quantum Computing Foundations for ML

Quanfum Mechanics for CS: eubits, Broch Sphere representation, Superposition, and
Entangiement. Quantum Circuits: Basic gates (Hadamard , pauli XN lZ, CNOT) and the
concept of Measurement.Quantum Data Encoding: Mapping classical data to quantum states
(Basis, Amplitude, and Angle encoding). Variational circuits: parameterized euantum circuits
(PQC) as the "Neural Networks,, of the quantum world.

Unit V

Quantum Machine Learning (eML) Algorithms

Quantum-Enhanced Supervised Learning: euanturr Support Vector Machines (eSVM) and
Quantum Kernels. Quanru, Neurar Networks (eNN): Hybrid Crass icar-euanium training
loops and the "Barren prateau" probrem. euantum optimization: variationar euanturi
Eigensolver (VQE) and Quantum Approximate Optirnization Algorithm (eAOA). Hardware
& Future: The NISQ era (Noisy I nterrred iate-S ca le euantum), decoherence. and euantumAdvantage in ML.

SCHEME FOR PAPER SETTING

The queslion paper shall consist of.Ten (r0) Iong answer type questions covering the entire
syllabus. The candidates are required to answer any Six 

'161' 
questions. Answer to each

question should not exceed 500 words. Each qLrestion shall be of 25 marks.
(6 x 2: = I50 marks)
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