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Programme Structure R26 for B.Tech.: First Year Artificial Intelligence and Data Sciene
Semestell: Teaching Scheme

Teaching Scheme Credits Assigned
Course Course Name (Hrsiweek)
Code Theory |Practical| Tutorial | Theory | Practical | Tutorial | Total
credits
UADPC106 | Web Application 3 - - 3 ; R 3
Development |
UADPC107 | Computer Programming 3 - - 3 - - 3
UADPC103 | Introductionto GenerativeAl 1 2 - - 2 - 2
USTBS105 | Mathematics for Computer Scien 2 - - 2 - - 2
UADAE103 | Quantitative Aptitude 3 - - 3 - - 3
UHSAEO006 | Communication English 1 2 - - 2 - 2
Foundation
UADPC108 | Web Application Development | - 4 - - 2 R 2
Laboratory
UADPC105 | Computer Programming - 4 - - 2 R 2
Laboratory
UHSVEOQ01 Constitutionof India
OR OR _ 5 i i 5 i ) 5
USTBS206 Modern Physics
Total 15 12 - 13 8 - 21
Semester |: Evaluation Scheme
Theory Marks Practical Marks
Course Name Internal Termwork  |practical Total
Course Assessment SEE / Tutorial Oral/ POE
Code T1 | T2 | FET | Total
UADPC106 Web Application Development| 10 | 10 5 25 50 - - 75
UADPC107 Computer Programming 10 | 10 25 50 - - 75
UADPC103 Introductionto GenerativeAl - - - - - 50 - 50
USTBS105 | Mathematics for Computer - 10 5 15 35 - - 50
Science
UADAE103 Quantitative Aptitude 10 | 10 5 25 50 - - 75
UHSAEO06 | Communication - - - . . 50 i 50
English Foundation
UADPC108 | Web Application Developmemt| - - - - . 25 25 50
Laboratory
UADPC105 | Computer - - - - - 25 2 50
Programming 5
Laboratory
UHSVEOQOO1 | Constitutionof India
OR OR 10 - 5 15 35 - -
USTBS206 | Modern Physics 50
Total 525
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Programme Structure R26 for B.Tech.: First Year Artificial Intelligence and Data Seence
Semester II: Teaching Scheme

Teaching Credits Assigned
c c N Scheme
ourse ourse Name Hrs/week)
oo Theo Practical | Tutorial Theo Practical | Tutorial Total
ry : uton ry : uton Credits
UADPC201 | web Application Developmerit 3 - - 3 - - 3
UADPC202 | Database Management System| 3 - - 3 - - 3
UADPC203 | Data Structures 4 - - 4 - - 4
UADPC204 | Building LLM Applications 1 2 - - 2 - 2
UADAE201 | Numerical Ability 2 - - 2 - - 2
UHSAEO07 | Communicative English 1 2 - - 2 - 2
Advanced
UADPC205 | Database Management System - 2 - - 1 - 1
Laboratory
UADPC206 | Web Application - 2 - - 1 - 1
Development Il
Laboratory
UADPC207 | Data Structures Laboratory - 4 - - 2 - 2
UHSVEO001 | Constitutionof India
OR OR 2 - - 2 - - 2
USTBS206 | Modern Physics
Total 16 12 - 14 8 - 22
Semester |I: Evaluation Scheme
Theory Marks Practical Marks
Course
Course Name -
Code TermWork/ | Practical
T1 T2 FET Total | SEE tutorial Oral/lPOE Total
UADPC201 | Web Application Developmerit 10 10 5 25 50 - - 75
UADPC208 | Database Management System 10 10 5 25 50 - - 75
UADPC202 | Foundatiorof Data Structures 10 10 5 25 75 - - 100
UADPC204 | Building LLM Applications - - - - - 50 50
UADAE201 | Numerical Ability - 10 5 15 35 - - 50
UHSAEOQ7 | Communicative English Advanced - - - - - 50 - 50
UADPC210 | Database Management Systems ) ) ) ) ) o5 ) o5
Laboratory
UADPC209 | Web Application Developmetit ) ) ) ) ) o5 ) o5
Laboratory
UADPC207 | Foundatiorof Data Structures Laboratg ) ) ) ) ) o5 o5 50
UHSVEOQO1 | constitutionof India - 10 5 15 | 35 - - 50
OR OR
USTBS206 | Modern Physics
Total| 550
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Course Teaching Scheme (Hrs/week) Credits Assigned
Course Name
Code Theory Practical Tutorial Theory Practical Tutorial
Web Application
UADPC106 Development | 3 ) ) 3 ) )
Course Course Evaluation scheme Semester end exan]  Total
Code name (In semester) (SEE) (Marks)
Web Application T1 T2 | FET | Term | Total Marks | Min
UADPC106 Development | work pass
10 10 5 - 25 50 40% 75

WEB APPLICATION DEVELOPMENT |

Course Description

This course introduces the fundamental concepts of web and frontend develaopmgtiTML and CSS. It covers the structure of
webpages, HTML elements, semantic components, and multimedia integration. Skeaen@SS styling techniques including text
properties, the CSS Box Model, selectors, and specificity. The calssexplores layout design using Flexbox and CSS Grid, along
with responsive design using media queries and positioning. GenAl tools arei¢etiotd support faster learning and modern
development practices.

Course Objectives
1. Tointroduce the fundamentalswéb development using HTML and CSS.
To develop the abilityo design structured and styled web pages using modavLBland CSS features.
To enable students apply layout techniques such as Flexbox and Gridddding responsive web interfaces.
To familiarize studentwith CSS selectors, positioning, and responsive desigaies.
To provide hand®sn experiencén developing responsive websites and portfolio pages using medbtachnologies
and GenAl tools.
Course Outcomes:

After the successful completiaf the course, students wilke able to:

CO1 Identifyt the core concepts web development, HTML structure, GenAl tools, and foundational CSSxaysea in
frontend development.

CO2 Describe2CSS text properties, the CSS Box Model, HTML list elements, andgtyllas for structuring and
formatting web content.

CO3 Apply® CSS Box Model, Flexbox, and Grid layout technigteedesign structured and well-aligned web pages with
appropriate spacing and positioning.

CO4  Analyze* HTML5 semantic elements, multimedia features, hyperlinks, and adv@&®&®doncept® evaluate their
role in accessible web development.

CO5 Design® and implement responsive web interfaces using CSS Grid, Flexboig queties, and positioning
techniques that function effectively across different devices and screen sizes.

a s D
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Course Contents

Module

Unit

Description

Hours

10

INTRODUCTION TO WEB DEVELOPMENT & HTML FUNDAMENTALS

11

GenAl in Web Development: Introduction to GenAl, Building Firstrifemd Project,
Leveraging Gerl for Accelerated Learning, HTML Basics: HTML Structure, HTML
Elements.

12

CSS Fundamentals: Container Element, CSS Syntas, atiibute, Text-align Property, Text
Color, Background-color.

2.0

CSS STYLING & BOX MODEL

21

CSS Text Properties: Multiple RulesRuleset, Multiple Rulesets, Font-family, Font-size,
Text-decoration, Font-style.

2.2

CSS Box Model: Height, Width, Background-image, Background-simsyport, Border
Properties, Padding, CSS Color$iex Code, HTML Elements & Lists: Image Element, Void
Elements, Margin, Ordered Lists, Unordered Lists, List-style-type.

3.0

HTML5, SEMANTICS & ADVANCED CSS

31

Web Infrastructure & Hyperlinks: Interndé®, Address, AWS Route S3, Anchor Element,
Navigate within Same Document, Image as Link, Break, Horizontal Rule.

3.2

HTML5 Features: HTML5 Versions, Multimedia Support (Video & Audio Eletagn
Semantic Elements, Non-Semantic Elements, New Input Typegjdro&upport, More CSS
Concepts: Margin Properties, Padding PropertiesgMauto, Span Element, Width & Height
Percentages, Gradients (Linear, Radial).

4.0

CSS SELECTORS, SPECIFICITY & FLEXBOX

4.1

CSS Selectors: Inherited & Non-inherited Properties, Simple Selectoegéiypclass, id),
Pseudo Classes, Pseudo Elements, Combinators, Attribute Selectors.

4.2

CSS Specificity & Sizing: Specificity, Cascading, !limportant & OveriggiSizing Elements,
Handling Overflow, Min-Size & Max-size, Meta Element, Box Sizingri&xbox: Box Sizing
Property, Universal Selector, Display Flex, Flex-direction, Justify-content-Atlgns, Flex-
wrap, Align-self, Order, Flex-grow, Flex-shrink.

5.0

RESPONSIVE DESIGN, GRID LAYOUT & POSITIONING

51

Media Queries & Responsive Design: Media Types, Media Features, Logical Operators,
Combining Multiple Media Features, Building Responsive Web PagesG@&Sayout: Grid,
Grid-template-columns, Grid-template-rows, Gapunit, Repeat() function, Grid-row, Grid-
column, Auto.

52

Grid-template-areas, Grid-area, Aligning Rows and Cokjmligning Grid Items, Aligning
Specific Grid Item, Media Queries with Grid, Auto-fit, Minmax, Flexbox v&IGCSS
Positioning: Position Property, Changing Element's Position, PositapeRy Values,
Scrolling Elements, Ancestors, Positioned Ancestors, Fixed Vs Absolute, TailwindCSS

Building a Responsive Website using GenAl.
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Text Books
1. Terry Felke-Morris, Web Development and Design Fotiodswith HTML5, 9th Edition, Pearso2023.

2. Jennifer Niederst Robbins, Learning Web Design: A Beginner's GHEML, CSS, JavaScript, and Web Graphics, 5th
Edition, O'Reilly Media, 2018.

Reference Books

1. ThomasA. Powell, HTML & CSS: The Complete Reference, McGraw-Hill.
2. EricA. Meyer & Estelle Weyl, CSS: The Definitive Guide, &tlition, O'Reilly Media.
3. Keith Grant, CSS in Depth, Manning Publications.

Internal Assessment (T1T2 and FET)

1. T2 shouldbebasednfirst two modules and2 shouldbebasedn nexttwo modules, fol0marks each.

2. Fifth module willbeassessed for 5 marks separately.

3. Tutorial shoultheassessed basedaccuracy, completeness, conceptual understanding, problem-solving apglerégh,
of explanation, and presentation quality.

4. Term work assessment sHadlbasednthe overall performanaaf the studentvith every tutorial graded from time to
time.

5. The gradewvill beconvertedo marksasper the credit and grading system manual and sihealdded and averaged.

Semester End Examination

Question papewill compriseof 5 questionsgachcarrying10 marks.

The duratiorof semester end examination st hours.

The students need solve all 5 questions.

Question No.1 wilbe compulsory and basexh entire syllabus.
Remaining questions (Qta Q.5) will be selected from all the modules.

A
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Course Teaching Scheme (Hrs/week) Credits Assigned
Course Name
Code Theory Practical Tutorial Theory Practical Tutorial
UADPC107 Computer 3 - - 3 - -
Programming
Course Course Evaluation scheme Semester end exan Total
UADPC107 Computer ) T1 T2 FET Term Total Marks Min
Programming work pass
10 10 5 - 25 50 40% 75

COMPUTER PROGRAMMING

Course Description

This course introduces the fundamentals of Python programmingainiém solvinglt covers core concepts suavariables, data
types, operators, input/output operations, and type conversion. Stlesentso control program flow using conditional statements
and loops. The course also explores Python data structures including filgs, sets, and dictionaries, along with functions and
argument types. Additionally, students are introduodke Python standard library and module usage for building effigiegtams.

Course Objectives
1. Tointroduce the fundamenta$Python programming including variables, data types, operators, anairtput/
operations.
To enable students apply conditional statements and loops for soldagic programming problems.
To develop the abilityo work with Python data structures swlists, tuples, sets, and dictionaries.
To familiarize studentwith functions, argument types, and Python standarditdsta
To provide handen experiencén developing Python programs for solving computatiana data-processing tasks.

ok wbd

Course Outcomes:
After the successful completiaf the course, students wilke able to:

CO1 Recall*Python fundamentals including variables, data types, indentation, infputi@perations, and the order of
execution.

CO2 Describe?relational and logical operators and explain conditional branching ifisifiglse, andf-elif-else
statements to control program flow.

CO3 Implement? while loops, for loops, nested loops, and control statements (lm@#kyue, and pash) solve iterative
and repetitive programming problems.

CO4  Analyze! list and tuple operations, including indexing, slicing, modificatiod, lauiltin methodsto evaluate their
suitability for managing collections of data.

CO5 Develop® Python programs using functions, sets, dictionaries, and standariekby importing modules and
applying built-in functions to solve data-processing tasks.
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Course Contents

Module Unit | Description Hours
1.0 PYTHON BASICS 9
11 Python Fundamentals, Variables, Data types, Ordereéuion, Indentation, Input/Output

' Operation.
12 Operators and Expressions: Arithmetic, Comparison, and Operator Rreectigpe
' Conversion: Checking Data Type, String to Integer, Integer to String.
2.0 CONTROL STRUCTURES AND CONDITIONAL STATEMENTS 9

2.1 | Relational Operators, Logical Operators.

2.2 | Conditional Branching Statements:ifitelse, Nested iff-elif-else.

3.0 LOOPS AND CONTROL STATEMENTS 9

3.1 | Loops: while, for loops, Nested loops.

Control Statements: continue, break, pass, Stromgparison: String Comparison, Charactel

3.2 by character comparison, and best practices.

4.0 LISTS AND TUPLES 9

Lists: Creation of Lists, Accessing List Items, Concatiem, Slicing, Extended Slicing,

41 Indexing.

Lists: Modifying, Splitting, Joining Lists, Negativadexing, Tuples: Creating Tuples,

4.2 Accessing Elements, Tuple Methods.

5.0 FUNCTIONS, SETS,AND DICTIONARIES 9

Functions: Defining Functions, Calling Functions, Returning ¥s|Built-in Functions,
5.1 | Function Arguments: Keyword Arguments, Positionalurgnts, Default Values, Passing
Mutable Objects.

Set: Creating a Set, Operations on Sets: Union, Intersection, Diffef@yroenetric
Difference, Dictionaries: Creating a Dictionary, Accessing Items, Diatjdviathods,

52 Working with Standard Library: Importing module, Importing from addle, Aliasing
Imports.
Text Books
1. Matthes, E., Python Crash Course: A Hands-On, Project-Based Introded®imyramming, 3rd edNo Starch Press,
2023.

2. Downey,A. B., Think Python: Hovio Think Like a Computer Scientist, 3rd ed., O'Reilly Med024.

Reference Books

1. Lutz, M., Learning Python: Powerful Object-Orientedd?eonming, 6th ed., O'Reilly Media, 2025.
2. Ramalho, L., Fluent Python: Clear, Concise, anddfffe Programming, 2nd ed., O'Reilly Media, 2022.
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Internal Assessment (T1T2 and FET)

1. T1 shouldbebasedn first two modules and2 shouldbebasedn nexttwo modules, fod0 marks each.
2. Fifth module willbeassessed for 5 marks separately.

Semester End Examination

Question papewill compriseof 5 questionsgachcarrying10 marks.

The duratiorof semester end examination st hours.

The students need solve all 5 questions.

Question No.1 wilbe compulsory and basexh entire syllabus.
Remaining questions (Qt& Q.5) will be selected from all the modules.

arwNE
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Course Teaching Scheme (Hrs/week) Credits Assigned
Course Name
Code Theory Practical Tutorial Theory Practical Tutorial
USTBS105 Mathematics for 2 - - 2 - -
Computer Science
Course Course name Evaluation scheme Semester Bd Total
Code (|n semester) Exam (SEE) (MarkS)
USTBS105 Mathematics TL | T2 |FET| Term Total | Marks | Min
for Computer Work Pass
Science
- 10 5 - 15 35 40% 50

MATHEMATICS FOR COMPUTER SCIENCE

Course Description

This course introduces mathematical concepts used in computing systemerdtraowmber systems, base conversions, signed an
floating-point representations, and bitwise operations. Students learn rthetrgrconcepts sua@sGCD, LCM, modular arithmetic,
and error detection techniques. The course also introduces combinatorics aatulliprdior analyzing real-world problems. In
addition, it explores matrices, mathematical series, and set theory concepts including ratiimections used in computational
problem solving.

Course Objectives

1. Tointroduce different number systems and their reptaiensin computing systems.
To develop problem-solving skills using modulatrarietic,c GCD/LCM, and number theory concepts.
Tounderstand combinatorics and probability for analyzimgputational and real-world problems.
To familiarize studentaith matrices, series, and their applicationsomputing.
To apply conceptsf set theory, relations, and functidn®rganizing and analyzing data.

akrowbn

Course Outcomes:
After the successful completiorof the course, students wilbe able to:

Co1 Recall*the typeof number systems, base conversions, arithmetic operations, bitwis¢oopeand integer
representations used in computing.
Cco2 Describe2signed and unsigned integer representations, including sign magdisidemplement, and 2's

complement methods, and explain their properties.

CcOo3 Apply? arithmetic techniques including GCD/LCM, Euclidean algorithms, moduldmaeitic, and multiplicative
inverses to solve computational problems.

CO4 Analyze* counting principles, permutations, combinations, probability, conditiaoalgbility, and Bayes' theorem
to evaluate real-world scenarios.

CO5 Evaluates matrix operations, graph representations, AP, GP, HP, and AGP asriedl, asset theory concepts
including relations and functions, to solve data-oriented problems.
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Course Contents

Module

Unit

Description

Hours

1.0

NUMBER SYSTEMS AND OPERATIONS

11

Types of Number Systems: Binary, DecimalConversions between Number System®asic
Arithmetic operations in Decimal, Binary- Bitwise Operators: AND, OR, NOT, XOR, NAND,
NOR, Shift Operations— Applicationsof Bitwise Operatorg Optimization (Checking a number
is evenor odd, Swapping two numbers without temporary storage, Coungmytnbeof set bits
in a number).

12

Representation of Signed & Unsigned IntegerfRange of Signed and Unsigned Integersign
Magnitude form— 1's complement representatien2's complement representatienConversions
between representations Comparison of Sign Magnitude, 1's complement, 2's complement
methods— Overflow, Underflow, and Wrap Around.

2.0

ARITHMETIC AND MODULAR MATHEMATICS

21

GCD and LCM, Euclidean Theorem for GCD (Subtraction Methodwottlilo Method), Relation
between GCD and LCM.

2.2

Modular Arithmetic and Properties, Multiplicativeverse, Extended Euclidean Algorithm (without
proof).

3.0

COMBINATORICS AND PROBABILITY

31

Basic Principlesf Counting, Permutations: Arrangement with and Without Repetifizaular
Permutation, Applications in real-world scenarios: Scheduling tasks, Crgiptog(AES
Encryption), Combinations: With and Without Replacement.

3.2

Introductionto Probability: Basic concepts, Terminology, Rules, Simple Probabild Conditional
Probability, Bayes Theorem, Real-life Applications: Medical DiagnostitckSpam Email
Classification, Expected Value.

4.0

MATRICES AND SERIES

4.1

Matrix Introduction— Matrix Addition and Multiplication and their Properties Determinants:
Cofactor Expansion Method- Properties of Determinants- Adjoint and Inverse of a Matrix-
Propertief Adjoint and Inverse— Matrix Application: Introto Graphs, Directed and Undirected
Graphs— Adjacency Matrix— Path finding using Matrix Multiplication.

4.2

Linear Transformations— Types of Linear Transformations Arithmetic Progression—
Geometric Progression- Harmonic Progression- Relation between Arithmetic Mean, Geometric
Mean, and Harmonic Mean AGP Series (including nth term, suwfn termdn finite and infinite
conditions).

5.0

SETSAND BINARY OPERATIONS

51

Fundamentalsf Set Theory, Set Operations: Union, Difference, Intersection, Compte¥fenn
Diagrams and Applications, Cartesian Products.

52

Relation, Typesf Relations (Reflexive, Symmetric, Transitive, Antisymmetric, and &&tider
Relation), Functions, Functions Terminology (Domain, Range, Codomaip@sTof Functions
(Injective, Surjective, and Bijective).
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Text Books

1. KennethH. Rosen, Discrete Mathematics and Its ApplicationsEgition, McGrawHill, 2019.
2. Susann&.Epp, Discrete Mathematiegth Applications, 5th Edition, Cengad#)21.
3. RalphP.Grimaldi, Discrete and Combinatorial Mathematics,Edition, Pearsor2023.

Reference Books

1. KennethH. Rosen &r Kamala Krithivasan, Discrete Mathematics and Its Appbeeti 8th Edition, McGraw-Hill.
2. Richard Johnsonbaugh, Discrete Mathematics, 8thdad®earson.
3. Bernard Kolman, Robert Busby, and ShatoRoss, Discrete Mathematical Structures, 6th Edif@arson.

Internal Assessment (T1T2 and FET)

1. T2 should be basenh first to fourth modules fof.O marks.
2. Fifth module willbeassessed for 5 marks separately.

Semester End Examination

Question papewill compriseof 5 questionsgachcarrying 7 marks.

The duratiorof semester end examination shw&P hours.

The students nedd solve all 5 questions.

Question No.1 wilbe compulsory and basexh entire syllabus.
Remaining questions (Qta Q.5) will be selected from all the modules.

agbrwnE
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Course Teaching Scheme (Hrs/week Credits Assigned
Course Name ) ) ) .
Code Theory | Practical| Tutorial | Theory | Practical Tutorial
UADPC103 Introductionto GenerativeAl 1 2 - - 2 -
Course Course name Evaluation scheme Semester Bd Total
Introductionto T1 | T2 | FET Ter Marks | Min
UADPC103 .
GenerativeAl m Total Pass
Wor
k
- - - 50 50 - 40% 50

INTRODUCTION TO GENERATIVE Al

Course Description

This course introduces the foundatiofi§senerativédl andits applications across industries. Students explore large language models,
Al tools, and frameworks used for text, image, and audio generationcoliige covers prompt engineering techniques and Al
workflow automation using tools sualsn8n and Gemini. Students leaorbuild Al-powered applications and autonomaéusagents

with tool integrations. Advanced topics include memory mechanisms, Modeex@drrotocol, and modern Al development
workflows.

Course Objectives

1.

oL

Tointroduce the fundamental concepts and applicatibGenerative Al.

To develop skillsn prompt engineering and Al workflow automation.

To exploreAl-based content creation using image and audio genetatls.

To design and implement Al agents with external tool intemgra

Tounderstand advanced concepts sagthemory mechanisms and Model Context Protocol (MER) systems.

Course Outcomes:
After the successful completiari the course, students wile able to:

Cco1

CcOo2

CO3

CO4

CO5

Identify® the core conceptd Generative Aljts role across industries, and the landsa#evailable LLMs Al tools,
and frameworks.

Describe2prompt engineering techniques, including zero-shot, one-shofeanshot learning, and explain Al
workflow automation using tools such as n8n, Gemini, and SerpAPI.

Apply? Al-based content creation toddsgenerate multimedia content, including images using Stable Diffustbn an
audio using texte-speech synthesis tools.

Analyze? the architecture and functioniig autonomoug\l agents, including LLM, memory, and tool components,
to evaluate their role in task automation using the ReAct framework.

Evaluates and manage advancéd agents using memory mechanisms, Model Context Protocol (M@GeP),
Composio for seamless tool integration and context retention.
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Course Contents

Module

Unit

Description

Hours

10

FOUNDATIONS OF GENERATIVE Al

11

Generative Al Roadmap: Introduction and Significance, Role of Alaridds Industries, Tools
and Frameworks Overview, Gahin Action: Text Generation, Image Creation, Audio Synthesig
Video Transformation.

12

Exploring Gen Al Capabilities: Research, Content Creation, CommunicBigaigion-Making,
Open-source vs Proprietary Models, Analyzing LLMs: GPT, Gemini, Claesdsmma, Otter ai,
Napkin ai, CodeToTutorial, Quizgeco, Perplexity, Hugging Face Ecaosyatelob Landscape and
Career Paths.

2.0

PROMPT ENGINEERING & Al WORKFLOWS

21

Prompt Engineering Fundamentals: Crafting Effective Prompts, Zero-ShetSkot, Few-Shot
Learning Techniques, Advanced Prompt Engineerirgiin@zation Techniques, Complex Prompt
Structuring, Creative and Technical Problem-Solving.

2.2

Al Workflows,n8nnodes and connections, Building Social Media Content Autom¥iorkflow,
Content Creation Automation, Multi-Platform Post{hinkedIn, Instagram, Twitter), Al-Powered
Workflows using Gemini, RSS Feeds and API Integration, Real-Time StiesnBxternal Data
Sources (SerpAPI), LLM limitations: hallucination, passive.

3.0

Al-POWERED CONTENT CREATION AND BUILDING NO-CODE APPS

31

Image Generation Applications: Use Cases, Tools: @& Tmager3, Midjourney, Stable
Diffusion 3.5, Kaggle Platform.

3.2

Audio Generation Applications: Use Cases, Audio Synthesis, Toolgilabs, Suno, Murf Al,
PlayHT, Textto-Speech, Speedia-Text models, Al-Driven Podcasts, Lovable, n8n webhook.

4.0

Al AGENTS AND AUTOMATION

4.1

Introduction to Al Agents, LLM, Memory, Tool, Autonmus Decision-Making, Task Completion
without Human Intervention, ReAct Framework.

4.2

Building a Learning Path Generator: Personalized Learning Patitié@@reSerpAPI, Google
Calendar Integration for Scheduling, Text-Based hmgpAssistant, Amazon Product Scraping,
Telegram Bot Integration, Voice Input Enhancement, Spéedtext Conversion.

5.0

ADVANCED Al AGENT DEVELOPMENT & MEMORY

51

Importance of Memory in Al Agents, Short-Term and Ldregm Memory Implementation,
Context Window, Short-term memory limitations, Personalized Userdctions, Context
Retention.

5.2

Introductionto Model Context Protocol (MCP): Standardiziftlg Tool Interactions, MCP Server
Setup, composio, n8n client node.
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Text Books

1. Bernard Marr, Generativil in Practice, Wiley2024.
2. Tom Taulli, Generative Al: How ChatGPT and OtA¢rTools Will Revolutionize Business, Apre2623.
3. Chip HuyenAl Engineering: Building Applicationsith Foundation Models, O'Reilly Media, 2024.

Reference Books
1. Andriy Burkov, The Hundred-Page Machine Learning Book.
2. lan Goodfellow, Yoshua Bengio & Aaron Courville, Ddegarning, MIT Press.
3. Russell & Norvig, Artificial Intelligence: A Modern Appach, Pearson.

Internal Assessment (T1T2 and FET)
1. T1(Testl)shouldbebasednfirsttwo modules and2 (Test2) shouldoebasedn nexttwo modules, fod 0 marks
each.
2. FET shalbeassessed for 5 marks separately.

Semester End Examination

Question papewill beof 50 marks comprisedf 5 questionsgachcarrying10 marks.
The duratiorof semester end examination st hours.

The students need solve all 5 questions.

Question No.1 wilbe compulsory and basexh entire syllabus.

Remaining questions (Qta Q.5) will be selected from all the modules.

arwdE
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Course Teaching Scheme (Hrs/week) Credits Assigned
Course Name
Code Theory Practical | Tutorial | Theory | Practical Tutorial
UADAE103 Quantitative Aptitude 3 - - 3 - -
Course Course Name Evaluation scheme Semester Bd Total
Code (|n semester) Exam (SEE) (MarkS)
UADAE103 Quantitative Aptitude T1 T2 | FET | Term | Total | Marks [Min
work pass
10 10 5 - 25 50 40% 75
QUANTITATIVE APTITUDE

Course Description

This course helps students build strong basic math and problem-ssitilledpy covering key topics like number systems, divisibility
rules, factors, multiples, LCM, and GCD. It also introduces percentages and their raagifesuch as increases, decreases, and
comparisons. Studenusll learn practical concepts like profit and loss, discounts, and simpargbund interest, which are useful
in everyday financial situations. The course further explains ratios andripwogoand their applications in problems invol ving
mixtures, partnerships, and ages, helping students improve logical thinkéggl, @and accuracy for exams and real-life problem-

solving.

Course Objectives

1. Tobuild a strong foundation number systems, including divisibility rulesyprimes, and numerical patterns.
Todevelop problem-solving skills using factors, multpleCM, and GCD concepts.

To apply percentage concepts for solving real-life problémolving increase, decrease, and comparisons.
To understand and solve problems relatgatofit and loss, discounts, and simple and comgadnierest.

To strengthen analytical thinking using ratios, propoidi mixtures, partnerships, and age-based problems.

ok wbd

Course Outcomes:

After the successful completiaf the course, students wilke able to:

CO1 Recall*the classificatiof numbers, divisibility rules;o-prime concepts, power cycles, and remainder cycle
patterns.

CO2 Describe?the properties and applicatiooEmultiples, factors, LCM, and GCib solving structured numerical
problems.

CO3  Apply® percentage concepts, conversions, and financial mathetesiglse problems involving profit and loss,
discounts, and interest.

CO4  Analyze? ratios, proportions, mixtures, allegations, and partnership cortoequitve practical quantitative problems.

CO5  Evaluate’ solutions to problems involving time, speed, and distance foramcand efficiency.
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Course Contents

Module Unit Description Hours
1.0 NUMBER SYSTEMS — FUNDAMENTALS 9
11 Number Systems: Classification of numbers, divisibilithes, concept of co-primes,
’ power cycles.
12 Remainder cycles, trailing zeros, and complex nigalgproblems.
20 NUMBER SYSTEMS — APPLICATIONS 9
2.1 | Applications: Understanding multiples, factors, least common multigls1j.
2.2 Greatest common divisors (GCD) along with their properties and afpfis.
3.0 PERCENTAGESAND ITS APPLICATIONS 9
31 Percentages: Percentage formula, conversion between decimfasctinds, percentage
) increase and decrease.
3.2 | Applicationsof percentage increase and decréaseal-life scenarios.
4.0 PROFIT, LOSS & INTEREST APPLICATIONS 9
4.1 Solving problems relate Profit, Loss, Discounts.
4.2 | Simple Interest and Compound Interi@sbusiness and financial scenarios.
5.0 RATIOS, PROPORTIONS & ITS APPLICATIONS 9
51 Ratios & Proportions: Understanding ratio concepts, direct ancsmpeoportion, and
’ their mathematical applications.
5.2 Applications: Mixtures and allegations, partnerdbgsed profit sharing, age-based
' problems.
Text Books

1. A. Sharma, Howto Prepare for Quantitative Aptitude for the CAT, McGrawl-Bducation, Latest Editior2025.
2. R.S.Aggarwal, Quantitative Aptitude for Competitive Exaations,S. Chand Publishing, Latest Editid2(24.

Reference Books

1. R.S.Aggarwal, A Modern Approado Logical Reasonings. Chand Publishing, Latest Edition.
2. NishitK. Sinha, Logical Reasoning and Data Interpretation 80€#T, Pearson Education, Latest Edition.
3. Abhijit Guha, Quantitative Aptitude fakll Competitive Examinations, McGraw-Hill Educatiorgtést Edition.
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Internal Assessment (T1T2 and FET)

1.
2.

T2 should be basesh first to fourth modules fol0 marks.
Fifth module willbeassessed for 5 marks separately.

Semester End Examination

g

Question papewill beof 50 marks comprisedf 5 questionsgachcarrying10 marks.
The duratiorof semester end examination slueP hours.

The students need solve all 5 questions.

Question No.1 wilbe compulsory and basexh entire syllabus.

Remaining questions (Qta Q.5) will be selected from all the modules.
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Course Teaching Scheme (Hrs/week) Credits Assigned
Course Name
Code Theory | Practical | Tutorial | Theory | Practical Tutorial

Communication English

UHSAEO006 Foundation 1 2 - - 2 -

Course Course name Evaluation scheme Semester Bd Total

Code (|n Semester) Exam (SEE) (MarkS)
Communication English T1 | T2 | FET | Term |Total| Marks Min
UHSAE006 Foundation work Pass
- - - 50 50 - 40% 50

COMMUNICATION ENGLISH FOUNDATION

Course Description

This course focuses on building foundational English communication sdgjisred for academic and professional environments
Students learn sentence formation, grammar usage, and vocabulary developmentr$e includes practice in speaking, listening,
reading, and writing through structured activities. Topics such as descriptions, isomgpagmail writing, and paragrapiting are
introducedo improve communication clarity. The course also aligns language skill©aittbridge B1 level proficiency standards.

Course Objectives

1. Todevelop the abilityo construct grammatically correct sentences for effectvemunication.
Toimprove speaking, listening, reading, and writingjskor academic and professional contexts.
To build vocabulary and grammar skills required for ickrad confident communication.
To enhance the ability describe, interpret, and present information efiebti
To prepare students for language proficiency alignitd the Cambridg®1 level.

ok wbd

Course Outcomes:
After the successful completiari the course, students wile able to:

COl1 Recall*foundational grammar rules including sentence formation, noumagreement, countable and uncountable
nouns, possessive forms, and pronoun usage.

CO2 Describezinformation clearly using adjectives, degreésomparison, articles, and descriptive sentence structures for
spoken and written communication.

CO3 Apply? correct grammar and vocabulary, including prepositions, questions, adverbs, and contextual grammar, to
communicate accurately in conversations.

CO4  Analyze* language patterns using conjunctions, connected speech, pronunaiaspared email writing conventions
to evaluate their role in coherent expression.

CO5 Evaluate’ language tasks aligned with the Cambrigddevelto assess readiness for academic and professional
English proficiency standards.



Sanjay Ghodawat University Kolhapur

Bntaobiliabad Undes Banfoy Ofudawat Universfy At XL of 2007 of Govt of Maluwashiiis sl
maognized by University Gounis Comeminmion (UGC) Now Dalhi Under section 2iN of UGO Act 1054

Empowering Lives Globally

Course Contents

Module Unit Description Hours

10 BUILDING ACCURACY AND SENTENCE STRUCTURE 9

11 Sentence formation for claritpounrverb agreement for grammatical precision.

Countable and uncountable nouns for accurate expression, pesgasas/for ownership and

1.2 relationships, pronoun use for cohesion and fluency.
2.0 DEVELOPING DESCRIPTION AND EXPRESSION 9
21 Adjectives for detailed description, degreésomparison for contrast, articles for general and

specific reference.

Descriptive sentences for clear communication, real-time speakinirprée confident
2.2 expression, abstract writing for concise expressigiting short professional messages for
effective workplace communication.

3.0 EXPRESSING RELATIONSHIPS AND MEANING 9

3.1 Prepositions for time, place, and direction, questorms for interaction.

Adverbs for accuraay action description, contextual grammar for natural communigation
3.2 integrated tasks for applied language use, interpreting visual informatioledo data
presentation.

4.0 LINKING IDEAS AND EXPRESSING FEELINGS 9

41 Conjunctions for logical flow, contractions anddrjéctions for natural tone.

Connected speech for fluency, pronunciation practice for déaery, discussions for expressive

42 confidence, email writing.
5.0 APPLYING TENSES IN REAL COMMUNICATION 9
51 Present tense for facts and routines, past tense for completetsatethse consistency for
' grammatical accuracy.
52 Scenario-based speaking and writing for real-life applicatiflection and review for skill

consolidation, paragraph writing.

Text Books

1. Raymond Murphy, English GrammiarUse, 5th Edition, Cambridge University Prex3]9.
2. Michael Swan, Practical English Usage, 4th Editiorfo@kUniversity Pres022.

Reference Books

1. CarterR.and McCarthy, M., Cambridge GramnudiEnglish: A Comprehensive Guide, Cambridge University Press,
2015.

2. Yule, G., Oxford Practice Grammar, Oxford UniversitydRr2017.

3. Hewings, M., ThaineC. and McCarthy, M., Cambridge Academic Engli8h:Integrated Skills Course for EAP,
Cambridge University Press.
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Internal Assessment (T1T2 and FET)
1. T1 (Testl)shouldbebasednfirsttwo modules and?2 (Test2) shouldoebasedn nexttwo modules, fod0 marks
each.
2. FET shalbeassessed for 5 marks separately.

Semester End Examination

Question papewill beof 50 marks comprisedf 5 questionsgachcarrying10 marks.
The duratiorof semester end examination slueP hours.

The students nedd solve all 5 questions.

Question No.1 wilbe compulsory and basexh entire syllabus.

Remaining questions (Qt& Q.5) will be selected from all the modules.

g e
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Teaching Schem

Course Teaching Scheme (Hrs/week Credits Assigned
Course Name . : . :
Code Theory | Practical | Tutorial | Theory | Practical Tutorial
uappcios | Web Application Development ) 4 ) ) 2 )
Laboratory
In Semester Evaluation Semester End Exam
ngcrisée Course Name T (OE/POE) —
erm . : otal
Work Min Pass Marks Min Pass (Marks)
Web Application
UADPC108 | pevelopment | 25 40% 25 40% 50
Laboratory

WEB APPLICATION DEVELOPMENT | LABORATORY

Course Outcomes:
After the enddf this course, students wilk able to:

Co1 Apply? HTML5 elements, CSS properties, selectors, and the CSS Box kédaléld and style structured and
visually formatted web pages.

CcO2 Design® and develop responsive web layouts using CSS Flexbox, Grid, pogitiechniques, media queries, and
multimedia elements to create modern web pages and portfolio websites.

Suggested Lisbf Experiments

Build a basic HTML webpage using headings, paragrdigtss,and hyperlinks.

Style a webpage using CSS text properties, colors (bl#es}, and background images.

Design a card layout demonstrating the CSS Box Mwitkelborder, padding, and margin.

Build anHTML5 webpage using semantic elements, multimedia/alidio), and new input types.

Create a styled page using CSS selectors (classgigglp-classes, combinators) and specificity rules.

Build a responsive product listing page using C#ex properties.

Design a magazine-style layout using CSS @ittl template area$; unit, and minmax.

Build a webpage with a sticky header and fixed sidabgwig CSS positioning techniques.

Develop a responsive webpage that ad@mdgsktop, tablet, and mobile using media queries.

Build a complete responsive portfolio website us#igML5, CSS Flexbox, Grid, and GenAl tools.

Create a webpage demonstrating HTML struciitie header, navigation, section, and footer elements using semantic
HTML.

Create a webpage demonstrating CSS font propertiksling font-family, font-size, font-style, and tedecoration.
Create a webpage where imagetashyperlinks and allow navigation within the same doaumsing anchor links.
Design a webpage demonstrating Flexbox alignment prepatchasjustify-content, align-items, flex-wrap, and order.
15. Create a responsive webpage layout using CSS Grithadi queries that adapdsmultiple screen sizes.

PP OO~NOOTD,WNE

= e
~wd

Reference Books

1. EricA. Meyer & Estelle Weyl, CSS: The Definitive Guide, OIReViedia.
2. Keith Grant, CSS in Depth, Manning Publications.
3. Ben Frain, Responsive Web Desigith HTML5 and CSS, 4th Edition, Pack022.
In Semester Evaluation Scheme
1. FEP assessment migthasednthe overall performanaa the studentvith every assignment/practical graded from time
to time.
2. The gradesvill beconvertedo marksasper the credit and grading system manual and shealdded and averaged.
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Teaching Schem

Course Teaching Scheme (Hrs/week) Credits Assigned
d Course Name
Code Theory Practical | Tutorial | Theory | Practical | Tutorial
Computer
UADPC105 Programming - 4 - - 2 -
Laboratory
In Semester Semester End Exam (OE/POE)
Course Evaluation
Code Course Name
TermWork | Min Pass Marks Min Pass Total
(Marks)
Computer Programming
UADPC105 Laboratory 25 40% 25 40% 50

COMPUTER PROGRAMMING LABORATORY

Course Outcomes:
After the endbf this course, students wilk able to:

Cco1

CcOo2

Apply? Python programming concepts using variables, data types, opecatuiitjonal statements, loops, and control
statements to solve basic computational problems.

Develop® Python programs using functions and data structuresaslisits, tuples, sets, and dictionariesnanage

and process structured data.

Suggested Lisbf Experiments

Write a Python programo perform arithmetic operations and demonstrate opepaécedence.
Create a program that accepts user input and perfgpmgonversion between string and integer.
Implement a grade calculator usifigelif-else conditional branching.

Build a multiplication table generator using whileldar loops with nested loop support.

Write a program using break, continue, and passntrol loop execution.

Create a prograno perform list operations: creation, slicing, modifion, and joining.

Implement a tuple-based student record system ugihgmethods.

Define functionsvith keyword, positional, and default argumetotsompute simple statistics.

Write a progranto perform set operations: union, intersection, défifrce, and symmetric difference.
Build a dictionary-based contdmbokwith add, search, and delete functionality.

Write a Python progrario read from and writeo text files using file handling methods.

Create a Python program to handle exceptions usirextgpt-finally blocks.

Implement a simple class with attributes and mettmdemonstrate object-oriented programming.
Write a program using list comprehensions and lanfilnoietions for data processing.

Build a Python program using standard library modsiehasmath, random, and datetime.

Reference Books

1
2.
3.

Mark Lutz, Learning Python, O'Reilly Media.
Al Sweigart, Automate the Boring Stufith Python,No Starch Press.
Brett Slatkin, Effective Python, Addison-Wesley.

In Semester Evaluation Scheme

1.

2.

FEP assessment migthasednthe overall performanaa the studentvith every assignment/practical graded from time
to time.
The gradesvill beconvertedo marksasper the credit and grading system manual and shealdded and averaged.
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Programme Structure R26 for B.Tech.: First Year Artificial Intelligence and Data Science
Semester |I: Teaching Scheme

Teaching Credits Assigned
c c N Scheme
ourse ourse Name Hrs/week)
oo Theo Practical | Tutorial Theo Practical | Tutorial Total
ry ry Credits
UADPC201 | web Application Developmerit 3 - - 3 - - 3
UADPC202 | Database Management System| 3 - - 3 - - 3
UADPC203 | Data Structures 4 - - 4 - - 4
UADPC204 | Building LLM Applications 1 2 - - 2 - 2
UADAE201 | Numerical Ability 2 - - 2 - - 2
UHSAEOQQ7 | Communicative English 1 2 - - 2 - 2
Advanced
UADPC205 | Database Management System - 2 - - 1 - 1
Laboratory
UADPC206 | Web Application - 2 - - 1 - 1
Development II
Laboratory
UADPC207 | Data Structures Laboratory - 4 - - 2 - 2
UHSVEQO01 | Constitutionof India
OR OR 2 - - 2 - - 2
USTBS206 | Modern Physics
Total 16 12 - 14 8 - 22
Semester |I: Evaluation Scheme
Theory Marks Practical Marks
Course
Course Name -
Code TermWork/ | Practical
T1 T2 FET Total | SEE tutorial OrallPOE Total
UADPC201 | Web Application Developmerl 10 10 5 25 50 - - 75
UADPC208 | Database Management System 10 10 5 25 50 - - 75
UADPC202 | Foundatiorof Data Structures 10 10 5 25 75 - - 100
UADPC204 | Building LLM Applications - - - - - 50 50
UADAE201 | Numerical Ability - 10 5 15 35 - - 50
UHSAEOQ07 | Communicative English Advanced - - - - - 50 - 50
UADPC210 Database Management Systems B ) ) ) ) o5 ) o5
Laboratory
UADPC209 | Web Application Developmerit ) ) ) ) ) o5 ) o5
Laboratory
UADPC207 | Foundatiorof Data Structures ) ) ) ) ) o5 o5 50
Laboratory
UHSVEOO1 | constitutionof India - 10 5 15 | 35 - - 50
OR OR
USTBS206 | Modern Physics
Total 550
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Course Teaching Scheme (Hrs/week) Credits Assigned
Course Name
Code Theory Practical Tutorial Theory Practical Tutorial
Web Application
UADPC201 Developmentl 3 ) ) 8 ) )
Course Course name Evaluation scheme Semester End Total
Code (|n Semester) Exam (SEE) (MarkS)
UADPC201 Web Application T1 T2 | FET| Term Total | Marks |Min
Developmentl work Pass
10 10 5 - 25 50 40% 75

WEB APPLICATION DEVELOPMENT I

Course Description

This course focusem developing interactivereb applications using JavaScript and modern frontend programming techr8tussnts learn
core JavaScript concepts such as variables, arrays, functions, objects, and DipMatiamto create dynamic web pages. The course also
introduces event handling, HTTP requests, JSON data processing, and form-basapphlesitions. Advanced topics include modern
JavaScript features, asynchronous programmitigPromises and async/await, and class-based object-oriented programming. Stutients fur
explore Node.js, ES6 modules, and npm packages to run and manage JavaSicagipap@mnd build full-stack solutions.

Pre-requisites:Web Application Development |

Course Objectives

1. Tounderstand JavaScript basio€)M manipulation, and event handling for building interactied pages.
Touse arrays, functions, objects, and schedtdersite structured and reusable programs.

Tomake HTTP requests, handle JSON data, and build dymeghiapplications using forms and APIs.

To apply modern JavaScript concepts, classes, and asynchronous prograsingfyomises and async/await.
To workwith Node.js, ES6 modules, andmpackage$o run and manage JavaScript applications.

ok v

Course Outcomes:
After the successful completianf the course, students wilkable to:

Cco1 Identify? core JavaScript concepts including variables, data tijz@s] structure, conditional statements, and event listener
mechanisms.

CcOo2 Describe2arrays, functions (arrow and callback functions), objects, obgsttucturing, and scheduler functions used to
build structured web features.

CO3 Apply® HTTP requests using Fetch API, JSON data handling, and form elemédptgelop dynamic and interactive web
applications.

CO4  Analyze* modern JavaScript concepts including spread and rest operators, tempédse dierstructor functions, and
JavaScript scoping to evaluate program behavior.

CO5 Create® classes, inheritance, Promises, async/await, Node.js modules, and npm pcttagel®p structured full-stack
JavaScript applications.
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Course Contents

Module

Unit

Description

Hours

10

INTRODUCTION TO JAVASCRIPT & DOM FUNDAMENTALS

11

Dynamic Web Applications & JavaScript Basics: IntroductmdavaScript, Writing First JavaScript
Program, Console, JavaScript Variables, Declaring Variables, Assigning Valftesr€o
Compatibility.

12

DOM: DOM & HTML DOM, DOM Tree, Manipulating HTML and CSS, DOM Meitis, DOM
Manipulations, Adding Event Listeners Dynamically, Events: on&iodnt, Event Listeners, Event
Object, Keyboard Events, Primitive Types: Data Types, typeof, Converting Bitanigumber,
Conditional Statements & Operators: Conditional Statements, Comparison Operators, Logical
Operators, Ternary Operator.

20

ARRAYS, FUNCTIONS & OBJECTS

21

Math Functions & Input Elements: Random Number, Math FunctiéfbIL Input Element, Arrays:
Creating Arrays, Accessing and Modifying Arrays, Array Length, Arraghdds, for of loop,
Functions: Function Declaration, Function Expression, Arrow FumgtiGallback Function, Default
Parameters.

2.2

Objects: Creating Objects, Identifiers, Accessing Object Properties, Object Destgyddlodifying
Objects, Property Values, Schedulers: null as value, Scheduler Functions.

3.0

HTTP, FORMS & DYNAMIC APPLICATIONS

31

HTTP Basics: Protocols, HTTP Request, HTTP Response, HTTP Requests vaBugijpé& Making
HTTP Requests, HTTP Request Methods, JSON Methods.

3.2

Web Applications: Wikipedia Search Application, Input Element Se&tgiic Spinner, classList,
Forms: Form Element, Label Element, Event Methods, Form Everlest&lement, Radio Buttons,
Leveraging GenAl: GenAl for Debugging & Building, Building a Dymia Website using Gen Al.

4.0

MODERN JAVASCRIPT & ADVANCED CONCEPTS

41

ModernJSConcepts: Spread Operators, Rest Parameter, Template Literals.

4.2

Functions: Creating Multiple Objects, Factory Functions, Constréctoctions, Object Property
Shorthand, Built-in Constructor Functions, this keyword, More JS€ua: JS Mutable and
Immutable Values, Variable Declaration.

5.0

CLASSES, PROMISES & NODE.JS

51

JSClasses: Creating Objects using Classes, Constructor, Inheri&8Rremises: Asynchronous an
Synchronous, Promise States, Consuming Promises, Creating Promise#Awaiinc

5.2

String Manipulations & Array Methods: String Methods, Advanced Arrathblds, More JS
Concepts: Scoping, Hoisting, JS Modules & Node Packages: MERN Stack,JSpRenning
JavaScript, Modules, Module Exports, Core Modules, Node Packagaddr, Third-Party Packages
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Text Books
1. Jon Duckett, JavaScript and jQuery: Interactive Front-End Web Develogdptdated Edition), Wiley2023.
2. Marijn Haverbeke, Eloquent JavaScript, 4th Editida Starch Pres2024.
3. Kyle Simpson, You Don't Kno@SYet: GetStarted, 2nd Edition, O'Reill2023.

Reference Books
1. Ethan Brown, Learning JavaScript, 3rd Edition, O'Refl323.
2. Addy Osmani, Learning JavaScript Design Patterns, 2nd Edition, O'R&lg,
3. AzatMardan, Node.jg1 Action, 2ndEdition Updated, Manning, 2023.

Internal Assessment (T1T2 and FET)
1. T1shouldbebasedn firsttwo modules and2 shouldbebasedn nexttwo modules, fod0marks each.
2. Fifth modulewill beassessed for 5 marks separately.
3. Tutorial shouldbe assessed basexh accuracy, completeness, conceptual understanding, problem-solving approdghpfclar
explanation, and presentation quality.
4. Term work assessment shiaibasednthe overall performana# the studentvith every tutorial graded from time time.
5. The gradesvill beconvertedo marksasper the credit and grading system manual and st@#dded and averaged.

Semester End Examination

Question papewill compriseof 5 questionsgachcarryingl0 marks.
The duratiorof semester end examination stP hours.

The students nedd solve all 5 questions.

Question No.Iill becompulsory and basenh entire syllabus.
Remaining questions (Qt& Q.5)will beselected from all the modules.

ok wbdPRE
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Course Teaching Scheme (Hrs/week) Credits Assigned
Course Name
Code Theory Practical | Tutorial Theory Practical Tutorial
UADPC202 Database Management 3 - - 3 - -
System
Course Course name Evaluation Scheme Semester |Bd Exam Total
Code (In semester) (SEE) (Mark)
UADPC202 Database Management [ T1 T2 FET | Term Total Marks Min
System work Pass
10 10 5 - 25 50 40% 75

DATABASE MANAGEMENT SYSTEM

Course Description

This course introduces the fundamental concepts of database systems and data mamsiggre€pit and NoSQL technologies. Students
learn how to design and manage relational databases using SQL queries, constraints, anipditBamaperations. The cou rse covers
advanced database concepts saagjhins, subqueries, aggregation, and database normalization for efficieatghatezation . Students also
explore transaction management, ACID properties, and concurrency ¢ommsure data integrity and reliability. Additionally, the course
introduces NoSQL databases and MongoDB, enabling studembsk with flexible, document-based data models for modern applications.

Pre-requisites: Computer Programming

Course Objectives
1. Tointroduce student® basic database concepts and SQtheycancreate tables and manage data using simple SQL commands.

gk wbd

To help students write SQL queritfilter, sort, group, and process data using operators, functiodset operations.

To enable students model relational databases and perform advanced querying using i@ivs, and subqueries.
Toteach database normalization, transactions, and ACID progeréiesure data accuracy and reliability.

To provideanintroductionto NoSQL concepts and MongoDB for storing and querying flexitale;relational data formats.

Course Outcomes:

After the successful completiaf the course, students wilke able to:

Co1

COo2

CO3

CO4

CO5

Recall*fundamental database concepts including DBMS types, relational and nomedldtitabases, SQL data types,
constraints, and basic DDL and DML commands.

Describe2SQL querying mechanisms including comparison operators, patternimgatotdering, aggregation functions,
set operations, and CASE expressions.

Apply? ER modeling concept® design database schemas and construct SQL queries using joinsakigses, and
subqueries for efficient data retrieval.

Analyze* normalization technigues (1NF, 2NF, 3NF, and BCNF), functional dependenddsaagaction management
concepts including ACID properties and concurrency control.

Evaluates NoSQL database concepts and perform CRUD operdtidiengoDBto assess when document-based models
are preferable to traditional SQL databases.
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Course Contents

Module

Unit

Description

Hours

10

INTRODUCTION TO DATABASE SYSTEMS AND SQL FUNDAMENTALS

11

Database Fundamentals: DBMS Types, Relatiesilon-Relational Databases, Introduction to
Database covering Data and Database Concepts, DBMS, Advantages of DBMSyesdfTy
Databases, SQL Basics including Data Types, Constraints and Schemas, Table Creation,
Modification and Deletion.

12

Data Manipulation covering INSERT, UPDATE, DELETE operations, and WHERESE
Instances.

2.0

QUERYING WITH SQL

21

Comparison and Logical Operators, Pattern Matching with LIKE, OperetoeéencdN and
BETWEEN Operation, Result Ordering using ORDER BY, LIMIT and OFFSET clauses.

2.2

Aggregation Functions, GROUP BY Implementation, HAVING Usage, Set Opasdtioluding
UNION, INTERSECT, and EXCEPT, SQL Functions, CASE Expressions, and$sxmeJsage
in Queries.

3.0

MODELLING DATABASE AND QUERY OPERATIONS

31

Database Modelling arR Modelling Concepts.

3.2

SQL Joins covering Join Types including Natural Join, Inner Lefh,Join, Right Join, Self Join,
and Cross Join, Alias Usage, View Creation and Management, andeies.

4.0

DATABASE NORMALIZATION AND TRANSACTION PROCESSING

4.1

Schema Refinement and Functional Dependencies, Normatizati@ring INF, 2NF, 3NF, and
Boyce-Codd Normal Form, Denormalization concepts.

4.2

Transaction Management, ACID Properties, and Concurrency Contro

5.0

INTRODUCTION TO NOSQL DATABASES AND MONGODB

51

NoSQL Database Concepts, Collectior3ables, Documeniss Records, Fields, Schema
Flexibility, Setting up MongoDB and Creating a Database.

5.2

CRUD Operationgh MongoDB, Querying: Projection, Conditional Operators, Ordering Resul
Pagination, Logical Operators, Nested Documents, Array Fields, Basic Array Quersss, A
Operators, $elemMatch, Grouping & Aggregate functions, Comparison of SQLSGINo

Text Books

Raghu Ramakrishnan & Johannes Gehrke, Database Manddggysems, 4th Edition, McGraw-Hi022.
Abraham Silberschatz, Henry Kort®,Sudarshan, Database System Concepts, 8th Edition, Mdditkag023.
Carlos Coronel & Steven Morris, Database Systems: Design, Implementation &eévisareig14th Edition, Cengadg22.

1.
2.
3.
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Reference Books
1. Peter Rob & Carlos Coronel, Database Principles: Fundamehi2ésign, Implementation and Management, Cengz@fzs.
2. Pramodl. Sadalage & Martin Fowler, NoSQL Distilled (Updated Edition), Addison-We2@&32.
3. Ramez Elmasri & ShamkaBt Navathe, Fundamentaié Database Systems, 7th Edition, Pearson, 2016.

Internal Assessment (T1T2 and FET)
1. T1 shouldbebasedn first two modules and2 shouldbebasedn nexttwo modules, fol0marks each.
2. Fifth modulewill beassessed for 5 marks separately.

Semester End Examination

Question papewill compriseof 5 questionsgachcarryingl0 marks.
The duratiorof semester end examination shedR hours.

The students needd solve all 5 questions.

Question No.will becompulsory and baseah entire syllabus.
Remaining questions (Qt& Q.5)will beselected from all the modules.

ogkrwDdE
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Course Teaching Scheme (Hrs/week) Credits Assigned
Course Name
Code Theory Practical Tutorial Theory Practical Tutorial
Foundatiorof Data
UADPC208 Structures 4 - - 4 - -
Course Course name Evaluation scheme Semesterend exam | Total
Code (In semester) (SEE) (Marks)
Foundation of T1 T2 | FET | Term Total Marks [Min
UADPC208 Data Structures work pass
10 10 5 - 25 75 40% 100

FOUNDATION OF DATA STRUCTURES

Course Description

This course introduces the fundamentdisrogramming and problem-solving using C++ and basic data seacf&tudents learn programming
constructs such as operators, control structures, functions, and STL confdieersurse develops algorithmic thinking through complexity
analysis, arrays, recursion, and string manipulation techniques. It akss otassical sorting and searching algoritiwsesd for efficient data
processing. In addition, students explore bit manipulation and number systeapts for low-level computational problem solving.

Course Objectives

To help students understand the basfds++ programming and introduce algorithm analysis for writing efficiedéec

To develop problem-solving skills using mathematical logic and array-based teehfoqeeal-world computational tasks.

To enable students workwith recursion, backtracking, and string manipulatmsolve complex programming challenges.
To teach students various sorting and searching techniques and apply tptimize data access and processing.

To build the abilityto understand number systems and apply bit manipulation techniqueficienefow-level problem-solving.

gk wwbdE

Course Outcomes:
After the successful completiari the course, students wile able to:

COl1 Recall*fundamental C++ programming constructs including operatorsctypeersion, conditional statements, loops,
functions, and key STL containers.

CO2 Describe2algorithm analysis using asymptotic notations, time and space catypéxd mathematical foundations
including digit operations, divisors, prime numbers, GCD, and LCM.

CO3 Apply? array representations and traversal technitueslve problems involving largest elements, duplicate removal, and
zero movement.

CO4  Analyze recursive and backtracking solutions for problems ssactorial computation, Fibonacci series generation,
subset generation, and string manipulation tasks including anagrasoamiphic string detection.

CO5 Evaluate® sorting, searching, and bit manipulation techniqoetetermine the most efficient approach for organizing and
retrieving data in real-world scenarios.
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Course Contents

Module Unit Description Hours
1.0 PROGRAMMING & COMPUTATIONAL FOUNDATIONS 9
11 C++ Basics covering Operators, Type Conversion, Conditionals, LoopEuaations.
C++ STL including Pair, Vector, Deque, Stack, Queue, Priority Qugets, Maps, and Utility
12 Functions, Algorithms and Data Structures Introduction, Asympiiaitations, Time and Space
Complexity, and Pseudo Code.
20 MATHEMATICAL FOUNDATIONS & ARRAYS 9
21 Mathematical Foundations covering Digit Operations, Divisors, PrimeddtsnGCD and LCM.
Linear Arrays including Representation, Traversal, and Linear Sefsrely, Problems covering
2.2 Largest/Second Largest, Maximum Consecutive Ones, Removing Oapliaad Moving Zeros to
End.
3.0 RECURSION & STRINGS 9
31 Recursion covering Factorial, Fibonacci Series, and Array ProblemdimglReverse Array and
' Sum of N Numbers, Printing 1 to N and N to 1.
32 Backtracking including Subsets Generation, Combinations, andiBe®juences, Strings
' covering Basics and Builr Methods, Anagram, Reverse Words, and Isomorphic Strings.
4.0 SORTING & SEARCHING 9
4.1 Sorting including Selection Sort, Bubble Sort, Insertion Sort, MBage and Quick Sort.
4.2 Searching covering Linear Search, Binary Search, and Lower/Boped.
5.0 BIT MANIPULATION 9
51 Number Systems and Conversions, Bitwise Operators including OR, AND, XOR, and
' Shifts.
Bit Manipulation Techniques covering Check, Set, Clear, Toggle, Quirits, Swap Numbers,
5.2 . .
and Remove Rightmost Set Bit.
Text Books
1. ThomadH. Cormeretal., Introductiorto Algorithms, 4th EditionMIT Press2022.
2. Bjarne Stroustrup, Programming: Principles and Practice Using C++, 3rd EAlidispn-Wesley2022.
3. MichaelT. GoodrichDataStructures and Algorithme C++, 2nd Edition Updated, Wile2023.

Reference Books
Aditya Bhargava, Grokking Algorithm&nd Edition, Manning2023.
Steven Skiena, The Algorithm Design Manual, 3rd Edition, Spri2ge2.
Scott Meyers, Effective Modern C++ (Updated Edition), O'Re2022.

1.
2.
3.
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Internal Assessment (T1T2 and FET)
1. T1shouldbebasednfirsttwo modules and2 shouldbebasedn nexttwo modules, folOmarks each.
2. Fifth modulewill beassessed for 5 marks separately.

Semester End Examination

Question papewill compriseof 5 questionsgachcarrying 7 marks.

The duratiorof semester end examination shedPR hours.

The students nedd solve all 5 questions.

Question No.1wvill becompulsory and baseah entire syllabus.
Remaining questions (Qt& Q.5)will beselected from all the modules.

A A
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Course Teaching Scheme (Hrs/week) Credits Assigned
Course Name
Code Theory Practical | Tutorial | Theory Practical Tutorial
UADPC204 | BuildingLLM 1 2 - - 2 -
Applications
Course Course name Evaluation scheme Semester |Bd Total
Code (In semester) Exam (SEE) (Marks
UADPC204 BU”qlng.LLM T1 | T2 | FET | Term Total | Marks Min )
IApplications work Pass
- - - 50 50 - 40% 50

BUILDING LLM APPLICATIONS

Course Description

This course introduces the design and developofagplications using Large Language Models (LLMisgoversLLM fundamentals, API
integration, and advanced techniques aasfRetrieval-Augmented Generation (RAG) using vector databases and embeddingsshethrner
build Al agents and multi-agent systems using frameworks like LangChai@ramdhl, and explore context engineering for intelligent
workflows. The course also focuses on evaluating and deploying LLM applicatiloesiimnd cloud environments with considerations for
performance, cost, and safety.

Course Objectives
1. ExplainLLM architecture and integrate models using APIs for real-world applications

Build

ok

RAG-based systems using embeddings, vectabdaes, and retrieval techniques.

Design and implememl agents using LangChain/LangGragith tools and workflows.
Develop multi-agent systems for collaborative task execution..
Evaluate and depldyL. M applications considering performance, cost, and safety.

Course Outcomes:

After the successful completiari the course, students wile able to:

COo1

COo2

COo3

COo4

CO5

Recall*'the fundamentalsf LLM architecture, including transformer models, tokenization, embedditigstion
mechanisms, and context window concepts.

Describe2RAG architecture, retrieval methodologies (dense, sparse, and hybatl); databases, and embedding models
used to enhance LLM responses with external knowledge.

Apply? LangChain and LangGraph framewot&suild Al agents that utilize tools, prompt templates, chains, and
autonomous task workflows.

Analyze* multi-agent system architectures, including MCP tools, agent rolesjedsgation, and CrewAdr n8n

workflows, to evaluate collaborative Al problem-solving approaches.

Evaluate’ LLM systems using metrics suabcorrectness, relevance, and safety, and assess deployment stratkglagyin
local, cloud, and cost-performance trade-offs.
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Course Contents

Module

Unit

Description

Hours

10

LLM FUNDAMENTALS AND INTEGRATION

11

LLM Architecture, Evolution of LLMs, Transformer architecture, Tokation and embeddings,
Attention mechanisms, Context window, LLM Integration using OpenAl/ClaudeitG&Pls,
Temperature and other generation settings, Context Managanteobnversation state management.

12

Techniques for handling long inputs, Rate limits and costs, Building WiLfgr Applications,
Introductionto Gradio, Understanding deployment: loeaktloud, Stepy-step deployment procesa
Hugging Face Spaces, Google Anti-gravity, Comet Al Browser, etc.

2.0

TOOL USE AND RETRIEVAL AUGMENTED GENERATION

21

Intro to Tool/Function Calling, Creating tool functions, Defining teohemas, Sending tool definitions
LLMs, Handling tool calls, Sending tool results bask LM, Multi-step reasoning with tools, LangCha
setup and workflows.

22

Tool integration, Introduction to Retrieval Augmented Generation (RAGY Rrchitecture and
Components, Retrieval Methodologies - Dense, Sparse, Hybrid, Igdésgentials, Vector Databases:
Introduction andJseCases, Embedding Models, Creating and Managing Embeddings, tiotegvith
LLM Workflows, Managing Context with RAG.

3.0

Al AGENTS AND CONTEXT ENGINEERING

31

Building Al Agents using Langchain/Langgraph, Agent Architecture and Usafe, Autonomous Agent
Workflows, Task Planning and Execution, Setting Up Prompt TempBitest-term and Long-term
memory, LangGraph fundamentals.

3.2

Checkpointer-based persistence, thread_id and context managBumiklimg Conversational systems,
multi-step workflows, speech integration (STT/TTS), dynamic responseagieme RAG agents, tool-
based retrieval, hybrid search, Vector DBs (Pinecone, Chroma), C&nigixteering principles and
optimization techniques.

4.0

MODEL CONTEXT PROTOCOL AND MULTI-AGENT SYSTEMS

4.1

MCP integration with LangChain, MCP adapters and server-basedcess, Integrating MCP in
LangChain, Building Custom MCP Tools, IntroductiorMulti-Agent Systems, Agent Roles and Task
Delegation.

4.2

Defining Agent Goals and Collaboration, Collaborathteand Multi-Agent Frameworks, Building Multi-
Agent Solutions Using CrewAl, Key Features of Multi-Agent Systems: MenRwlg-based Reasoning,
Process Management, Orchestrating Agent Collaboration and Weskflo

5.0

LLM EVALUATION AND LOCAL DEPLOYMENT MODEL

51

Modelvs System evaluation, evaluation criteria (Correctness, Relevanceulattd, Safety), challenges
in testing LLM-based applications, Evaluation TechniqgueBluman evaluation, automated metrics
(BLEU, BERTScore), LLMasa-Judge approaches, evaluation workflows and scoring strategies.

5.2

Evaluation Frameworks: DeepEval, test case structuring, bias and consistesidgiations, best
practices for reliable evaluation, Local Model Deployment: Rupnmodels locally (Ollamd,M Studio),
model sizes and hardware requirements, integration with applications, trads-ofdud models.
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Text Books
1. Chip HuyenAl Engineering: Building Applications with Foundation Models, O'Rell324.
2. Nir Diamant, Prompt Engineering for Generative Al, O'Rell§24.
3. Ben Auffarth, Generatival with Python and Transformers, Pad@23.

Reference Books
1. LangChain Team, LangChain Documentat@d24.
2. OpenAl, OpenAl API Developer Guid2024.
3. Hugging Face, Transformers Documentat@d?4.

Internal Assessment (T1T2 and FET)

1. T1(Testl)shouldbebasednfirsttwo modules and?2 (Test2) shouldbebasedn nexttwo modules, fod 0 marks each.
2. FET shallbeassessed for 5 marks separately.

Semester End Examination

Question papewill beof 50 marks comprisedf 5 questions, each carryid@ marks.
The duratiorof semester end examination shedR hours.

The students need solve all 5 questions.

Question No.will becompulsory and baseah entire syllabus.

Remaining questions (Qt& Q.5)will beselected from all the modules.

Al
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Course Teaching Scheme (Hrs/week) Credits Assigned
de Course Name - - - -
Co Theory Practical | Tutorial | Theory Practical Tutorial
UADAE201 | Numerical Ability 2 - - 2 - -
Course Course name Evaluation scheme (In Semester |Bd Total
Code semester) Exam (SEE) (Marks)
UADAE201 Numerical Ability T1 T2 | FET | Term Total [ Marks | Min
work Pass
- 10 5 - 15 35 40% 50

NUMERICAL ABILITY

Course Description

This course develops students' quantitative reasoning and problem-saflisfpr real-world applicationst covers topics suchstime, speed
and distance, time and work, permutations and combinations, probability, ek@istbcalendar problems. Studenit also learrto interpret
data from tables and graphs and apply percentages, ratios, and averagelydiw. dime course further strengthens logical thinking through
ranking-based problems, enabling students to solve numerical problems efficiently.

Course Objectives

agprwwdE

To understand and solve problems reldteime, speed, and distance including trains, races, and average speed.
To develop the abilityo solve problems related time and work, efficiency, pipes and cisterns, and wage distribution.
To apply counting principles, permutations, combinations, and probability dsimesplve real-life problems.

To analyze and solve clock and calendar problems using angle conceptaysdand leap year calculations.

To build skillsin data interpretation and rankibg analyzing tables, graphs, percentages, ratios, and averages.

Course Outcomes:

After the successful completiaf the course, students wilke able to:

COo1
COo2

CO3
CO4

CO5

Recalltwork efficiency concepts, pipes and cisterns, and wage distributiaigles usedn time and work problems.

Describe?fundamental counting principles, permutation and combination techniquiegtabability rules for solving
problems involving coins, dice, and cards.

Apply3 time, speed, and distance concepts, including average speed, relatiyeedgaroblems related trains and races.
Analyze* data presenteith tables, bar graphs, pie charts, and line grépbalculate percentages, ratios, and averages for
comparison and interpretation.

Evaluate’ ranking-based problems involving positions, order, and arrangemeantgsor queuego determine accurate
outcomes.
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Course Contents

Module Unit | Description Hours
1.0 TIME, SPEED & DISTANCE 6
11 Time speed & distance: understanding the relation between time &ghstdnce, unit conversion.

12 Average speed, relative speed, effective speed, solving the probletadtretrains and races and

) average based problems.
2.0 TIME & WORK 6
2.1 Time & Work: work efficiency concepts, pipes and cisterns.
2.2 Wage distributions, and the main chain rule for determining wamkpéetion timelines.
3.0 PnC & PROBABILITY 6
31 Permutations & Combinations: Fundamental counting principle, permutaiboombination
) formulas, ranking-based questions, and circular permutations.
32 Probability: Solving problems with coins, dice, playing cards, aisdeflaneous probability-based
) scenarios.
4.0 CLOCKS AND CALENDARS 6
4.1 Clocks: Angle between hands, gaining and losing time, proldenmsorrect clocks.
4.2 | Calendars: Odd days concept, leap year calculations, and calerediéiorep
5.0 DATA INTERPRETATION & RANKING 6
Tables and Graphs: Interpretatimidata presented tables, bar graphs, pie charts, and line graphg
5.1 | Applications: Analyzing trends, calculating percentages, ratios, and averagjespgraring data
across different categories.
52 Ranking: problem with relative and absolute ranking, finding a positioow or queue, highest
) lowest ranking scenarios.
Text Books

1. Arun Sharma, Quantitative Aptitude for CAT, Latest Edition, McGHill- 2023.
2. R.S.Aggarwal, Quantitative Aptitude for Competitive Examinations (Updated Edio@hand2022.
3. SarveskK. Verma, Quantum CAT Quantitative Aptitude, Arihant, 2022.

Reference Books
1. Abhijit Guha, Quantitative Aptitude for Competitive Exams, McGidil- 2023.
2. NishitK. Sinha, Quantitative Aptitude for Competitive Examioasi, Pearsor2023.
3. R.S.Aggarwal, A Modern Approacto Logical Reasoninds. Chand Publishing, Latest Edition.
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Internal Assessment (T1T2 and FET)

1.

2.
3.
4

T1 shouldbe basedn first two modules and2 shouldbebasedn nexttwo modules, fol0marks each.

Fifth modulewill beassessed for 5 marks separately.

Term work assessment shiadlbasednthe overall performanagf the student with every assignment graded from tintiene.
The gradesvill beconvertedo marksasper the credit and grading system manual and st@#dded and averaged.

Semester End Examination

ok wbdPRE

Question papewill beof 50 marks comprisedf 5 questions, each carryid@ marks.
The duratiorof semester end examination shoPR hours.

The students need solve all 5 questions.

Question No.1will becompulsory and baseah entire syllabus.

Remaining questions (Qt& Q.5)will beselected from all the modules.
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Course Description

This course focuses on enhancing advanced English communication skills réguaealdemic, technical, and professional env ironments.
Students practice using different tense structures to express future plans, actoimgy and past experiences effectively. The course also
develops the abilityo form questions, participaia discussions, and present ideas cleargpoken and written communication. Emphasis is
placed on hypothetical situations, conditional expressions, and storytelling using pesfest Aativities such as interviews, presentations,

Course Teaching Scheme (Hrs/week) Credits Assigned
Course Name
Code Theory | Practical | Tutorial | Theory Practical Tutorial
UHSAE007 Communicative English 1 > ) ) > )
Advanced
Course Course name Evaluation Scheme Semester Bd Total
Code (In semester) Exam (SEE) (Marks)
UHSAEO07 Communicative English T1 | T2 | FET| Term | Total | Marks | Min
Advanced work Pass
- - - 50 50 40% 50

COMMUNICATIVE ENGLISH ADVANCED

and writing exercises help improve fluency, pronunciation, and confidence in cocation.

Pre-requisites: Communication English Foundation

Course Objectives
1.

To help students express future plans, predictions, and decisions clearlgpsiogriate future tense fornmsdaily

communication.

To enable students describe ongoing actions and express ability, permission, obligation, asibiligsn real-life speaking and
writing situations.

To develop the abilityo connect past and present experiences using simple, continuous, acttpedes for effective storytelling and
conversations.

To strengthen advanced communication skijl$orming clear questions, participating confidemtlgiscussions, and improving
spoken and written accuracy.

To help students express real and hypothetical situations, regrets, and imagineesuwtbde improving overall fluency and

pronunciation.
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Course Outcomes:

After the successful completiar the course, students wile able to:

CO1 Recallttense structures used for expressing future plans, predictionsykechadtions, and spontaneous decisinrspoken

and written communication.
CO2 Describe?ongoing actions using continuous tense structures and explain veodslexpressing ability, obligation,
permission, and possibility in real-life situations.

CO3  Apply?® simple and perfect tense structur@sonnect past experiences with present relevance, narrate events,uamtseq

past actions in storytelling and reports.

CO4  Analyzet question formation strategies, conditional structures, and advanced commurpedtigongo evaluate clarity and

accuracy in discussions, interviews, and presentations.

Course Contents

Module Unit Description Hours
1.0 EXPRESSING FUTURE INTENTIONS AND PLANS 6
11 Expressing future plans, predictions, and promises, Describing spontareisitang and scheduled

' actions.
12 Applying future tensén real-life speaking contexts sualplanning and forecasting, Integrating
' understanding of tense usage to improve grammatical accuraggnmunication.
20 DESCRIBING ONGOING ACTIONS AND EXPRESSING POSSIBILITY 6
21 Performing live communication tasks using continuous tense structusesilideg ongoing actions and
' events happening at or around the present, past, or future time.
29 Differentiating between completed and ongoing actiomeal contexts, Expressing ability, obligation,
' permission, and possibility in communication.
3.0 CONNECTING PAST AND PRESENT EXPERIENCES 6
31 Connecting past experiences with present relevance, Applyingibgtle and perfect tenses in
' dialogues, storytelling, and reporting experiences.
3.2 Indicating actions completed before another past event, Descrilmatjshof actions before a specific
' past moment, describing narratives, reflections, and sequencing of past even
4.0 MASTERING ADVANCED COMMUNICATION AND HYPOTHETICAL SCENARIOS 6
a1 Describing actions that wilecompleted before a specified future moment, Emphasizing theaturati
' of an ongoing future action.
Forming information questions to gather details in conversations, Conggryetimo and auxiliary-
based questions effectively, Participating in live interviews, discussiodi®ral presentations,
4.2 Improving clarity and accuracy in written communication, Enhangigunciation and clarity in
spoken English, Expressing real and unreal situations, possibilitiestsieand imagined outcomes in
speech and writing.
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Text Books
1. Raymond Murphy, English GrammiarUse, 5th Edition, Cambridge University Prex323.
2. Mark Foley & DianeHall, MyGrammarLab Intermediate (Updated Edition), Pear20B3.
3. Martin Hewings, Advanced GrammiarUse, 4th Edition, Cambridge University Prez322.

Reference Books
1. Michael McCarthy & Felicity O'Dell, English VocabularyUse (Advanced Edition), Cambridge, 2022.
2. Joan Saslow &llen Ascher, Top Notch Communication Series, Pear202?.
3. CarterR.and McCarthy, M., Cambridge GramnudtEnglish: A Comprehensive Guide, Cambridge University P2edS.

Internal Assessment (T1T2 and FET)
1. T2 shouldbebasednfirst to fourth modules fol 0 marks.
2. Fifth modulewill beassessed for 5 marks separately.

Semester End Examination

Question papewill beof 50 marks comprisedf 5 questions, each carrying 7 marks.
The duratiorof semester end examination shedR hours.

The students nedd solve all 5 questions.

Question No.will becompulsory and baseah entire syllabus.

Remaining questions (Qt& Q.5)will beselected from all the modules.

AR
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Course Teaching Scheme (Hrs/week) Credits Assigned
d Course Name
Code Theory | Practical | Tutorial | Theory Practical Tutorial
Database Management Systems
UADPC209 Laboratory - 2 - - 1 -
Course Course Name In Semester Evaluation | Semester End Exam Total
Code (GE/POE) (Mar
Term Work Min Pass Marks Min Pass ks)
Database Management Systems o o
UADPC209 Laboratory 25 40% - 40% 25

DATABASE MANAGEMENT SYSTEMS LABORATORY

Course Outcomes:
After the endbdf this course, students wilk able to:

Cco1 Apply? DDL commandgo create and manage database tables with appropriate integrity constraintssfstent and
accurate data storage.

CcOo2 Apply? DML statements, including insert, update, delete, and retrieval operationsyatlotigtering and sorting clauses
for effective data management.

COo3 Apply? scalar and aggregate functidogperform calculations and generate meaningful summaries from statiaed

Cco4 Construct* effective SQL queries using joins, grouping, and subquariestract and analyze data from multiple related
tables.

CO5 Implement® triggers for automated data management and design NoSQL databdeegjoDBto store and query non-

relational data.

Suggested Lisof Experiments

1.

©e NGO ~®WN

N
g r~wWNPRPO

Create, alter, and drop tables with integrity constraints ibigcommands.

Retrieve and modify data from a database using DML statements.

Retrieve data from the database using IN, BETWEEN, LIKE, ORDER BYQ@RBY, and HAVING clauses.
Useof scalar and aggregate functions.

Retrieve data from a database using Join operations (Inner and Owgr Join

Use sub queries for retrieving data.

Useof triggerin data manipulation.

Design and develop a NoSQL Database.

Create tablewith different constraints (Primary key, Foreign key, Unique, Check).

. SQL queries using logical operators (AND, OR, NOT).
. Queries using ORDER BY, LIMIT, and OFFSET.

. Create and use SQL views.

. ERdiagram design and convertitmrelational schema.

Normalization demonstration (INF, 2NF, 3NF).

. MongoDB querie®n nested documents and arrays.
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Text Books
1. Raghu Ramakrishnan & Johannes Gehrke, Database Manddgysgms, 4th Edition, McGraw-Hi022.
2. Abraham Silberschatz, Henry Korth,Sudarshan, Database System Concepts, 8th Edition, MddilaR023.
3. Carlos Coronel & Steven Morris, Database Systems: Design, Implementation &eévisaragl4th Edition, Cengadg§22.

Reference Books
1. Peter Rob & Carlos Coronel, Database Principles: Fundamehi2ésign, Implementation and Management, Cengz@fzs.
2. Pramodl. Sadalage & Martin Fowler, NoSQL Distilled (Updated Edition), Addison-We2&32.
3. Ramez Elmasri & ShamkaBt Navathe, Fundamentai$é Database Systems, 7th Edition, Pearson, 2016.

In Semester Evaluation Scheme
1. FEP assessment mitbasednthe overall performanad the studentvith every assignment/practical graded from ttoéme.
2. The gradesvill beconvertedo marksasper the credit and grading system manual and st@#dded and averaged.
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Course Teaching Scheme (Hrs/week) Credits Assigned
d Course Name
Code Theory | Practical | Tutorial | Theory | Practical Tutorial
Web Application Developmerit
UADPC210 Laboratory - 2 - - 1 -
In Semester Evaluatio Semester End Exam (OE/POE)
Course Course Name
Code . . Total
Term Work Min Pass Marks Min Pass (Marks)
Web Application Development Il
UADPC210 Laboratory 25 40% - 40% 25

WEB APPLICATION DEVELOPMENT |l LABORATORY

Course Outcomes:
After the endbf this course, students wilk able to:

COo1

COo2
COo3

CO4
CO5

Apply3 JavaScript concepts suahkvariables, conditional statements, functions, and event hartdldeyelop interactive
web pages.

Implement? dynamic user interfacds/ manipulating the DOM and handling browser events using JagaScr

Design® web applications that process user input through forms ananilyaléy update content using JavaScript and
HTML elements.

Build® web applications that retrieve and display data from external APIs3INB requests and JSON processing.

Apply* modern JavaScript features, including classes, promises, async/await,deng Nmdulegp develop scalable
web applications.

Suggested Lisbf Experiments

1.

© NSO WN
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Build a webpage that dynamically changes content and stylesb®ikignanipulation and event listeners.
Createaninteractive quiz app using conditional statements, comparison operatobs)&hdpdates.
Implementanarray-based shopping listth add, remove, and display features using array methods.
Build a random quote generator using functions, arrow functionsylattdrandom().

Create a dynamic formvith validation using form events, select elements, and radio buttons.

Fetch data from a public APl and display results dynamically using H&quests and JSON methods.
Build a Wikipedia search application using fetch, input elements, and dyB&hicrendering.

Implement a countdown timer using scheduler functions (setTimeouisesl).

Create a class-based student management systend8siagses, constructors, and inheritance.

. Build a Node.js script that uses core modules and a third-partyapkagéo process data.
. DOM manipulation using querySelector and classList.

. Form data storage and display dynamically.

. JavaScript array operations using map(), filter(), reduce().

Async programming using Promises and async/await.

. Build a REST API client using Node.js that fetches and displays dataafpulic API.
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Text Books
1. Jon Duckett, JavaScript and jQuery: Interactive Front-End Web Develogdptdated Edition), Wiley2023.
2. Marijn Haverbeke, Eloquent JavaScript, 4th Editia Starch Pres£024.
3. Kyle Simpson, You Don't Kno@SYet: GetStarted, 2nd Edition, O'Reill2023.

Reference Books
1. Ethan Brown, Learning JavaScript, 3rd Edition, O'Refl323.
2. Addy Osmani, Learning JavaScript Design Patterns, 2nd Edition, O'REHS$,
3. AzatMardan, Node.jg1 Action, 2ndEdition Updated, Manning, 2023.

In Semester Evaluation Scheme
1. FEP assessment mitbasednthe overall performanad the studentvith every assignment/practical graded from ttoéme.
2. The gradesvill beconvertedo marksasper the credit and grading system manual and st@#dded and averaged.
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Course Teaching Scheme (Hrs/week) Credits Assigned
d Course Name
Code Theory Practical | Tutorial | Theory | Practical Tutorial
Foundatiorof Data Structures
UADPC207 Laboratory - 4 - - 2 -
In Semester Evaluatior Semester End Exam (OE/POE)
Course Course Name
Code Term Work Min Pass Marks Min Pass Total
(Marks)
Foundation of Data Structures o o
UADPC207 Laboratory 25 40% 25 40% 50

FOUNDATION OF DATA STRUCTURES LABORATORY

Course Outcomes:
After the endbf this course, students wilk able to:

COl1  Apply? arithmetic operators, user input handling, and data type validatwerform basic calculations while
following operator precedence rules.

CO2 Implement3loops, conditional statements, and user-defined functiogenerate number patterns and compute
mathematical series such as summations.

CO3 Implementd arrays, vectors, and queuesstore and manage data, performing operationsasfafiding maximum,
minimum, sum, average, and processing tasks in sequence.

CO4  Analyze* recursive functionso solve problems sudssfactorial and Fibonacci computation, and manipulate strings for
reversing text, checking anagrams, and validating patterns.

CO5 Evaluate’ sorting and searching algorithriesorganize and retrieve data efficiently, and apply bit manipulation
techniques to manage flags and settings in programs.

Suggested Lisof Experiments
1. Develop a program using C++ operators, type conversionsiticorads, loops, and functioris perform a sequena# basic
computational tasks.

2. Build a menu-driven application using STL structures sisslectors, queues, and statksimulate simple tastr ticket
management operations.

3. Create a program that performs digit-based operations, finds divikerks for prime numbers, and computes the GCD and LCM
of user inputs.

4. Designanarray-based systeto manage items like daily expensgstudent scores, performing operations sasfinding the
maximum, minimum, sum, and average.

5. Write recursive programts compute factorials, generate Fibonacci numbers, reverse arrays, aséquiences fromtb N andN
to 1.

6. Implement string-processing applications that reverse user messages, detect anagreatislate simple usernametext
patterns.

7. Apply sorting algorithms (Selection, Bubble, Insertion, Merge, and QuidktBarrange real-world lists suelsmarks, product
prices, or names.

8. Develop a searching module that demonstrates linear and binary searchyitiidoger and upper bound operations for struct ured
datasets.

9. Create program® convert numbers between decimal, binary, octal, and hexadecimal systepasfard bitwise operations
including AND, OR, XOR, NOT, and shift operations.

10. Implement bit-manipulation utilitie® check, set, clear, toggler, count bitsn integers, simulating real-world flag control or
setting toggles.

11. Implement a prograrto remove duplicates frornarray and move zerds the end.
12. Array problem solving (second largest, consecutive ones)
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13. Backtracking subsets/combinations.
14. Sorting algorithm comparison (performance).
15. Write a progranto find lower bound and upper bouimda sorted array using binary search logic.

Text Books
1. ThomasH. Cormeretal., Introductiorto Algorithms, 4th EditionMIT Press2022.
2. Bjarne Stroustrup, Programming: Principles and Practice Using C++, 3rd EAtfidison-Wesley2022.
3. MichaelT. GoodrichDataStructures and Algorithme C++, 2nd Edition Updated, Wile2023.

Reference Books
1. Aditya Bhargava, Grokking Algorithm&nd Edition, Manning2023.
2. Steven Skiena, The Algorithm Design Manual, 3rd Edition, Spri2ge?2.
3. Scott Meyers, Effective Modern C++ (Updated Edition), O'Re2022.

In Semester Evaluation Scheme

1. FEP assessment mitbasednthe overall performanad the studentvith every assignment/practical graded from ttoéme.
2. The gradesvill beconvertedo marksasper the credit and grading system manual and ste@#dded and averaged.
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Course Teaching Scheme (Hr/week) Credits Assigned
Course Name
Code Theory Practical Tutorial Theory Practical Tutorial
USTBS206 | Modern Physics 2 - - 2 - -
Course Course name Evaluation scheme (In Semester end exam Total
Code semester) (SEE) (Mark
Modern T1 T2 | FET | Term Total Marks Min S)
USTBS206 Physics work Pass
) 10 5 - 15 35 40% 50

MODERN PHYSICS

Course Description

This course introduces the basic concepiguantum physics and how they are used to understand very srtialepand modern
technologieslt covers topics like wave-particle dualihrodinger’s equation, and quantum tunnelling, along veittintroduction

to quantum computing concepts such as qubits, superposition, and entartgiEhe course also explains semiconductor devices
optoelectronic components, and memory technologies used in computatdition, it explores electromagnetic waves, light
interference, and their role in imaging systems, and finally discuse&mjits, fiber optics, and sensors with applications in
communication, loT, and automation.

Course Objectives

1. Toexplain the fundamental concepfsjuantum physics including wave-particle dual#ighrédinger’s equation, and
quantum tunnelling.

To build understandingf quantum computing concepts swadgubits, superposition, entanglement, and quantum circuits.
To evaluate semiconductor, optoelectronic, magnetic, and ferroelectric mateciafsputing technologies.

To analyze electromagnetic wave behavior, interference, and matrix-based mgofdellimaging systems.

To apply principleof photonics, fiber optics, and sensor technologiesal-world applications.

akrwn

Course Outcomes:
After the successful completiaf the course, students wilk able to:

co1 Explaint fundamental quantum mechanical principles agliave-particle dualitySchrédinger’s equation, and quantum
tunnelling.

CcO2 Apply3 quantum computing concepts including qubits, superposition, dataegt, and quantum circuiis solve basic
computational problems.

COo3 Analyze* semiconductor, optoelectronic, magnetic, and ferroelectric materials and evatiratel¢in modern computing
technologies.

Co4 Evaluate’ electromagnetic waves, interference phenomena, and matrix-based modptgcédimaging and signal
processing applications.

CO5 Design® solutions using photonics, fiber optics, and sensor technologiesrfonunication, 10T, and automation systems.
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Course Contents

Module | Unit Description Hours
1.0 FUNDAMENTALS OF QUANTUM PHYSICS & QUANTUM COMPUTING
Fundamentalsf Quantum Physic®lanck’s theory; Photoelectric effect; Wave-particle duality;
1.1 | Schrodinger’s equation; Particle in 1D potential box; Quantum tunnelling (Transmission and
Reflection coefficients). 6
12 Introductionto Quantum Computing: Foundatiofiquantum computing; Qubits; Superposition;
' Quantum entanglement; Quantum gates; Quantum circuits.
2.0 SEMICONDUCTOR PHYSICS & OPTOELECTRONICS
21 Semiconductor Physics: Energy baimdsolids; Intrinsic and extrinsic semiconductors; PN
"~ | junction diode; Transistors (qualitative); Applications in CPUs, GPUs, SSDs.
6
2 Optoelectronics: Light-matter interaction; LEDs; Photodiodes; Laser diodes; Dispiaplegies
' (LCD, LED, OLED); Applications in sensors and communication.
3.0 MAGNETISM & FERRO ELECTRIC MEMORY TECHNOLOGIES
31 Magnetism: Classificatioaf magnetic materials; Domain theory; Hysteresis; Soft and hard
' magnetic materials; Magnetic storage (HDDs, MRAM).
6
32 Ferroelectricity: Dielectric materials; Ferroelectric capacitors and transistors; $fensyri
' Dielectric tunnelling; FeRAM and emerging memory technologies.
4.0 ELECTROMAGNETIC WAVES, INTERFERENCE & MATRIX REPRESENTATION
41 Electromagnetic Waves: Ligh6EM wave; Superposition principle; Interference; Wave intensit
' Digital sensors and image capture.
6
4.2 Matrix Representation: Mathematical modellofgnterference; Intensity computation using
‘ matrices; Image as matrix; Applications in imaging systems.
5.0 PHOTONICS, FIBER OPTICS & SENSORS
51 Photonics & Fiber Optics: Total internal reflection; Optical fibers; Acceptance awhgteerical
' aperture (qualitative); Signal losses (attenuation, dispersion); Applications.
6
5 Sensors: Sensor characteristics (sensitivity, accuracy, precision); Nethaptical, and thermal
' sensors; Applications in robotics, I0T, and automation.
Text Books

1.NeamenD. A., Semiconductor PhysiesidDevices4th ed, McGraw-Hill, 2021
2.Kasap,S.O., Principleof Electronic MaterialandDevices4th ed, McGraw-Hill, 2021

Reference Books

1. NielsenM. A. & Chuang). L., Quantum ComputatiocandQuantum Information, Cambridge University Pr&g20
2. SalehB.E.A. & Teich,M. C., Fundamentalsf Photonics3rd ed., Wiley, 2021




cxxn| Sanjay Ghodawat University Kolhapur

SGU Bntabilinmad Uindes Sanay Ofadawat Universiy At XL of 2017 of Gowvt of Maluwashiis sl
v maognized by University Granis Comeminsion (UGC) Now Delhi Under section 21 of UGC Act 1054

Empowering Lives Globally

Internal Assessment (T1T2 and FET)
1.T1 shouldbe basedn the first two modules anf2 shouldbe basedn the next two modules, fdi0 marks each.

2.FET shalbeassessed for 5 marks separately.
3.Term work assessment shiadlbasednthe overall performanagf the student with every assignment graded from totigne.

4.The grades wilbe convertedo marksasper the credit and grading system manual and stimddded and averaged.



