






















Syllabi for Comprehensive Examination of Eligible Ph. D Scholars 
(Only for the Courses relating to Research Domains for Full Time & Sponsored Part Time) 

Date of Comprehensive Exam: 10th Feb, 2021 
Department: _Computer Science and Engineering_________ 

 
1) Research/Specialization Group: 1 

(Name of the Group)   Computer Network & Security 

Syllabus Content { should be an extract from the course syllabus (not the entire syllabus) which 
will be helpful for the research work of the scholar }: 

 

(a) Course Code and Course Name :  CS 702: Selected Topics in Computer Networks Syllabus: 
Computer Communication Network Architecture, OSI reference model, TCP/IP reference 
Model, Transmission Media, Switching Techniques, Medium Access Control: ALOHA, CSMA, 
CSMA/CD, token ring, token bus, Network Layer Addressing IP version 4 and 6, Intra- and 
Inter-domain Routing, Distance Vector Routing, Link State Routing Path Vector Routing, 
Multicast Routing Protocol. 
Wireless communication, Fading, Cellular concept, Hands off, Channel allocation in cellular 
systems, CDMA, GPRS, channel structure, wireless LAN, IEEE 802.11, Wireless multiple access 
protocols, Ad-Hoc network, MAC protocols, Network Layer Protocols, TCP over wireless 
applications, Mobile IP.  

 
(b) Course Code and Course Name : CS 707: Selected Topics in Wireless Sensor Networks 

Syllabus: Wireless Sensor Network, Coverage, Connectivity, longevity, scheduling, 
synchronization in WSNs, WSN Hardware, Internet of Things, WSN Deployment, Routing 
Protocols for WSNs, Fault Tolerance, network protocols, Data Storage. 

 
(c) Course Code and Course Name: CS 704 : Selected Topics in Network Security Syllabus: 

Security Architectures and Protocols, Distributed Denial-of-Service (DDoS) attacks and 
defence, Worm defence, Botnets defence,  Security of IEEE 802.11 WLANs, Mobile malware 
detection and defence, Social network security and privacy, Security of mobile ad hoc 
networks, Security of wireless sensor networks, Security of vehicular networks, Security in 
cloud computing. 

(d)  Course Code and Course Name: CS 517 : Soft Computing Syllabus:  
Fuzzy Sets and Membership Function, Fuzzy If-Then Rules, Fuzzy Models, Fuzzy Logic 
Controller, Neural Networks- Backpropagation, Extended Backpropagation for Recurrent 
Networks, Genetic Algorithm, Particle Swarm Optimization, Ant Colony Optimization. 

 
(e) Course Code and Course Name: CS 521 : Number Theory and Cryptography Syllabus: 

Mathematics of symmetric key and non-symmetric key cryptography, Encryption algorithms-
DES, AES,  hash functions-MD5, SHA, Signatures- RSA, ring signature, group signature, blind 
signature, aggregate signature, Elliptic curve Crytography.  

 
 
 
 



 
(f)  Course Code and Course Name: CS 701 :Advanced Data Structures and Algorithms Syllabus: 

Array, Linked List, Stack, Queue, Double-Ended Queue, Search Trees, Height-Balanced Trees 
(or AVL Trees), Weight-Balanced Trees, Red-Black Trees, Splay Trees, Skip List, Balanced 
Search Trees as Heaps, Hash Tables and Collision Resolution, Hash Functions, Hash Trees, 
Selection Sort, Bubble Sort, Mergesort, Quicksort, Heapsort, Bucket and Radix Sort, Basic 
Algorithm Paradigms – Divide and Conquer, Greedy Algorithms, Dynamic Programming with 
examples, Minimum Spanning Trees. 

 
(g) Course Code and Course Name : CS 514 : Cloud Computing Syllabus:  

Virtualization: Basic concept– Hypervisor- Types of virtualization- hardware, operating system, 
server, storage- Features of virtualization- Advantages and disadvantages of different types of 
virtualization. Cloud Architecture:Types of deployment models-Private, Public , Hybrid, 
Community, Types of service models-Iaas, PaaS, SaaS. 

 

2) Research/Specialization Group: 2 

(Name of the Group)   Computer Vision and Computational Intelligence 

Syllabus Content { should be an extract from the course syllabus (not the entire syllabus) which 
will be helpful for the research work of the scholar } 

 

(a)  Course Code and Course Name: CS 511 : Image Processing Syllabus:  
Basics of Image processing:Visual Perception, Image Sampling and Quantization, Basic 
relationships between Pixels, Image File Format, Histogram Processing, Enhancement using 
Arithmetic/ Logic Operations, Smoothing and Sharpening Spatial Filters, Restoration in the 
presence of Noise only - Spatial Filtering, Inverse Filtering, Weiner Filtering. 
Feature Selection and Feature Extraction - Probabilistic Separability based criterion functions, 
Interclass Distance based criterion functions, Branch and Bound algorithm, Sequential 
Forward/ Backward selection algorithms, (l, r) algorithm, Feature Extraction based on PCA, 
LDA. 
Clustering - Different Distance functions and Similarity Measures, Criterion for Clustering, 
Minimum Within Cluster Distance criterion, Methods of Clustering - Partitional, Hierarchical, 
Graph theoretic, Density based, Clustering Validity. 

(b) Course Code and Course Name: CS 513 : Artificial Intelligence Syllabus:  
Basics of Artificial Intelligence: State Space Search, Uninformed Search - Breadth First Search, 
Depth First Search, Stochastic Search - Hill Climbing, Simulated Annealing, A*, AO*, Constraint 
Satisfaction Problems, First Order Predicate Logic, Planning - Goal Stack Planning, Overview of 
different forms of Learning: Unsupervised, Supervised, Semi-supervised 
Pattern recognition basics: Classification - Bayesian Decision Rule, Minimum Distance 
Classifier, Mahalanobis distance, Maximum Likelihood Classification, kNN Classifier, Decision 
Tree, Artificial Neural Networks: Introduction to Expert Systems and Robotics 
Expert systems - Architecture, Knowledge Representation, Basic forms of Inference -
Abduction, Deduction, Induction, Knowledge Engineering, Robotics - Classification with 
respect to Geometrical Configuration (Anatomy), Sensors  
 



(c) Course Code and Course Name : CS 514 : Cloud Computing Syllabus:  
Virtualization: Basic concept– Hypervisor- Types of virtualization- hardware, operating system, 
server, storage- Features of virtualization- Advantages and disadvantages of different types of 
virtualization. Cloud Architecture: Types of deployment models-Private, Public , Hybrid, 
Community, Types of service models-Iaas, PaaS, SaaS. 

 
(d) Course Code and Course Name: CS 701 :Advanced Data Structures and Algorithms Syllabus:  

Array, Linked List, Stack, Queue, Double-Ended Queue, Search Trees, Height-Balanced Trees (or 
AVL Trees), Weight-Balanced Trees, Red-Black Trees, Splay Trees, Skip List, Balanced Search 
Trees as Heaps, Hash Tables and Collision Resolution, Hash Functions, Hash Trees, Selection 
Sort, Bubble Sort, Mergesort, Quicksort, Heapsort, Bucket and Radix Sort, Basic Algorithm 
Paradigms – Divide and Conquer, Greedy Algorithms, Dynamic Programming with examples, 
Minimum Spanning Trees. 

 

3) Research/Specialization Group: 3 

(Name of the Group)     High Performance Computing  

Syllabus Content { should be an extract from the course syllabus (not the entire syllabus) which 
will be helpful for the research work of the scholar } 

(a) Course Code and Course Name :  CS 204: Computer Organization & Architecture Syllabus: 
Performance: Definition, Nuances and Metrics for measuring performance; MIPS, CPI, 
Benchmarking, Amdahl’s Law 
Performance oriented design of ALU, Control Unit, Memory and I/O units 

 
(b) Course Code and Course Name : CS 301 : Operating Systems Syllabus: 

Performance oriented Aspects of Operating System Design: CPU Scheduling, Memory 
management (paging, segmentation, demand paging, fragmentation/ compaction etc., 
memory allocation algorithms) 

 
(c) Course Code and Course Name : CS 413: High Performance Architectures Syllabus:     

Parallelism on Uni-processor: Basic parallel processing techniques: instruction level, thread 
level and process level. Basic concepts of pipelining, Arithmetic pipelines, Instruction 
pipelines, Hazards in a pipeline: structural, data and control hazards, Overview of hazard 
resolution techniques, Dynamic instruction scheduling, Brach prediction techniques, 
Instruction-level parallelism using software approaches, Superscalar techniques, Speculative 
execution. 
Parallelism in uniprocessor System, memory-interleaving, pipelining and vector processing. 
Multi-Processors: Centralized vs. distributed shared memory, Interconnection topologies, 
Multiprocessor architecture, Symmetric multiprocessors, Cache coherence problem, memory 
consistency, Multicore architecture, Case study: multiprocessors, co-processors like GPU. 

 
(d) Course Code and Course Name : CS 705: Parallel Processing: Architectures And Algorithms 

Syllabus: Process Level Parallelism: Distributed Computers, Clusters, Grid. Middlewares for 
realizing distributed computing platforms. Virtualization: Characteristics & Taxonomy,  



Parallel computer structures, architectural classifications, parallel computer models: PRAM 
and VLSI complexity models, program properties: conditions of parallelism, program 
partitioning and scheduling, granularity and scalability.  

Systems interconnect architectures: Static interconnection networks array, tree, mesh, 
pyramid, hypercube, cubeconnected-cycles, butterfly; Dynamic interconnection networks 
crossbar, multistage interconnection networks, blocking, non-blocking and rearrangeable 
operations, properties and routing. Networked computers as a multi-computer platform, 
basics of message-passing, computing using workstation clusters, Software tools. 

Parallel algorithms and their mapping on different architectures for: Arithmetic 
computations, Matrix operations, Numerical applications, Sorting, Graph algorithms, 
Computational Geometry applications among others. 

Cloud Computing: High performance Vs. High Throughput computing, Data Intensive 
Computing in the Cloud, Hadoop, Map Reduce programming paradigm. 

(e ) Course Code and Course Name: CS 701 :Advanced Data Structures and Algorithms Syllabus:  

Array, Linked List, Stack, Queue, Double-Ended Queue, Search Trees, Height-Balanced Trees 
(or AVL Trees), Weight-Balanced Trees, Red-Black Trees, Splay Trees, Skip List, Balanced 
Search Trees as Heaps, Hash Tables and Collision Resolution, Hash Functions, Hash Trees, 
Selection Sort, Bubble Sort, Mergesort, Quicksort, Heapsort, Bucket and Radix Sort, Basic 
Algorithm Paradigms – Divide and Conquer, Greedy Algorithms, Dynamic Programming with 
examples, Minimum Spanning Trees. 

 

4) Research/Specialization Group: 4 

(Name of the Group)  Data Science and Machine Learning 

Syllabus Content { should be an extract from the course syllabus (not the entire syllabus) which 
will be helpful for the research work of the scholar } 

(a) Course Code and Course Name :  CS 510: Data Mining Syllabus: 
Data –Preprocessing:   Data Quality Issues, Data Cleaning, Data Integration, Data Reduction, 
Data Transformation and Data Discretization  
Mining Frequent Pattern Mining and Association Rules: Basic Concepts, Apriori Algorithm, 
Frequent Pattern growth (FP-growth) Algorithm, Mining Closed and Max Patterns, Pattern 
Evaluation Methods, Constraint-Based Frequent Pattern Mining 
Classification Techniques: Basic Concepts, Decision Tree Classifier, Rule-Based Classifier, 
Nearest Neighbor Classifiers, Model Over fitting, Model Evaluation and Selection 
Clustering Techniques: Overview, Types of Clustering Methods, Partitioning Methods, 
Hierarchical Methods, Density-Based Methods, Grid-Based Methods, Performance 
Parameters, Clustering with Constraints 
Outlier Detection:  Basic Concepts, Outlier Detection Methods, Statistical Approaches, 
Proximity-Based Approaches, Clustering-Based Approaches, Classification-Based Approaches 
 
 
 



(b) Course Code and Course Name: CS 519 : Pattern Recognition Syllabus:  
Linear Algebra, vector spaces, probability theory, estimation techniques. 
Bayesian decision rule, Error probability, Minimum distance classifier, Mahalanobis distance, 
Discriminant functions and decision boundaries; Maximum likelihood classification, K-NN 
Classifier, Linear and nonlinear Classifier,  Branch and bound algorithm, Feature selection and 
feature extraction, PCA algorithm. Parameter estimation, Density estimation. 

(c)  Course Code and Course Name: CS 708 : Computational Geometry Syllabus:  
Quick hull, Plane-sweep algorithm, Triangulating monotone polygons, Guarding art gallery – 
problem, 1-D range searching, Farthest point Voronoi diagram, Fortune's plane sweep 
algorithm, Line arrangements, Visibility graphs, Motion planning and shortest paths for a point 
robot 
 

(d) Course Code and Course Name: CS 517 : Soft Computing Syllabus: 
Fuzzy Sets and Membership Function, Fuzzy If-Then Rules, Fuzzy Models, Fuzzy Logic 
Controller, Neural Networks- Backpropagation, Extended Backpropagation for Recurrent 
Networks, Genetic Algorithm, Particle Swarm Optimization, Ant Colony Optimization. 
 

(e)  Course Code and Course Name: CS 701 :Advanced Data Structures and Algorithms Syllabus: 
Array, Linked List, Stack, Queue, Double-Ended Queue, Search Trees, Height-Balanced Trees 
(or AVL Trees), Weight-Balanced Trees, Red-Black Trees, Splay Trees, Skip List, Balanced 
Search Trees as Heaps, Hash Tables and Collision Resolution, Hash Functions, Hash Trees, 
Selection Sort, Bubble Sort, Mergesort, Quicksort, Heapsort, Bucket and Radix Sort, Basic 
Algorithm Paradigms – Divide and Conquer, Greedy Algorithms, Dynamic Programming with 
examples, Minimum Spanning Trees. 

 

Signatures and Names of DRC Members:     

1. _________________________________ ________   5. ____________________________________ 

2. _________________________________ ________    6. ____________________________________ 

3. _________________________________ ________    7. ____________________________________           

4.  _________________________________ _______    8. ______________________________ ______          

                                                          

 
 

Signature of DRC Chairman 

 

 

 

 

 

 










