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List of Courses offered for Double Minor Degree by Department of Information Technology Department

Double Minor {(DM) Courses

TEACHING
SCHEME(HHRs.} EXNAMINATHON SCHEME
BR.ND, CATEGORY NAME OF COURSE CODE CREDIT Al B
SEM (| Tu | P TN AME MIN
i, [ESE| CIE | pep | BSE |(CIE | MIN
| MINOR | Computer Networks Fundumentals | sepepnganir | 3 | - | - 3 IO\ 60 40 | 40 |
- |

2 - v Drata science and visualization ERIIT M0 3 : - 3 g 60 | 40 4n _ (Til1]
3 MINOR Vi IT Service Management (ITSM) 25BITMIIT 3 : = a 3 o0 40 40 L[]
i MINOR 1 [Devlips (Development and operations)] 258 TME04T 3 = - 3 3 & | 40 A0 1
5 MINOR V1 UKUX Design 2BRITME0ST | 3 | - | - 3 1 || 40 | a0 1)
é T Vi Drata Security 2RITMI0ET | 3 | - | - 3 3 |60 | 40 [ a0 )

TOTAL m|=|- i | 1 |3e0| 240 [ 240 il

Nofe: Studem are reguired fo select a minor program from a depariment other than their major programme (Students who envolled in thelr first
vear of engineering iv the major programme. ) and it must different jfrom the Multidisciplinary Minerprogramme,

ks Fi ..|”_ ot ....“_ _....1...
b .WMM.K : _" L1
| N External xternal External External Applicalle for 2026-2027
e ncipal Subject Subject Subject Subject Version
Acmiembcs Expert Expert Expert Expert




List of Honor Courses offered by Department of Information Technology

Honor Courses

TEACHING
SCHEME(HRs.) EXAMINATION SCHEME
COURSE CONRSE TOTAL r
ERNG -, :
RO/ RCORY | SEM NAME OF COURSE CODR Bl THEORY PRACTICAL TOTAL BOS
(TH)| TU | F EXAM H MIN
HRs. |ESE| CIE | pgp | ESE |CIE | MIN
1 HONOUR m Optimization Toechnigues 25BITH30IT | 3 - 3 3 |en| 40 | 4o 100
Hl—”ﬁvz_”--._.m. ._—_.n_..._EE.—.‘____En_l-w__.-._ wund Data SRBITH4IZT 3 =
2 = Siructures 3 I |6 4 | 40 100
4 | HONOUR ¥i Hummn Compater [nterfisce ISBITHSMT 3 |.- 3 1 |e | a0 | 40 10
5 | HOMWOUR | i | Robotics and Embedded Systems | 25BITHA0ST | 3 | _ | - 3 3 |eo| 40 | 40 100
& HOMNOLR Vil Artificial ._..__.u._.-...-.._u.__.__.ﬂ._..ﬁ__..rm SSRITHINT i 3 3 60 | a0 Al 1068
TiFTAL [E:] - - 15 & Jo0 | Z4m a4 - i

o

Note: Students with a OGPA=27.5 afier the first vear ave eligible to apt for 6 additional cowrses (18-20 eredits) from their parent (major) department.

A

2

N

A
_% (v
ternal External

hqm__n._m .f External :
_”_H / Applicable for 2026-2027
" Principal Subject Subject Subject Subrject Version s 2
Chairman | Academics
Expert Expert Expert Expert




List of Honor Courses offered by Department of Information Technology

Honor with Research (HR)Courses

TEACHING
SCHEME(HR : M
COUREE Lo o . TOTAL EXAMINATION SCHEME -
SH.MN(L| CATE : MAME OF COUHRSE CREIM 2
GORY CODE ok THEDRY PRACTICAL | AL
TH|TU| F EXAM MIN
Hps |ESE[CIE| pep [ESE|CIE|MIN
; Research Orientation, Liternture Review & [
cE wry | Proposal Approval finclisies: problen OLFHRAL R "
idemtifieaion  research map analysis, and ? ) $(® - w0
proposal defense)
Project Implementation — Phase | &
2 IPFR Awareness
HR VIl | (Twitial design, developmens, and Intellectual | 23BITHRTOIP - | & 3 | s 50| 100
Property Rights & Revearch Erhics
Ererfnivnr)
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Credit Distribution:

L. B.Tech. degree with a multidisciplinary minor:

2. B.Tech. honour with multidisciplinary minor:

21 20 2243 2243 2043 2146 20+3 20 g

{180-194)

3. B.Tech. honour with Research and multidisciplinary minor:




Criteria for Re-entry or Lateral Entry under NEP 2020

1. | Re-entry Option: Students exiting at any level can rejoin the seme or another institution within 4 years to complete their degree.

2. | Maximum Duration: The entire degree must be completed within 8 years from the date of first admission.

3. | Based on Credits: Re-entry or lateral entry iz allowed based on valid earned eredits stored in the Academic Bank of Credits (ABC).

4. | Multiple Entry Faths: Students can re-enter into UG Diploma, UG Degree, Minor, Honors, or Research programs.,

5. | Subject to Availability: Admission depends on intake eapacity and validation of prior learning outcomes.
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B.Tech: ITl- SEMESTER

[{II-URSE CODE COURSE NAME TH | TU | PR | CREDITS EVALUATION

ESE CIE | TOTAL
L) 40 1M

ISBIT30IT MATHEMATICS FORTT 3 - - 3
Prerequisites: -Engineering Mathematics — I and 1]

COURSE OBJECTIVE COURSE OUTCOME
The objectives of this course are to impart | After completing this course, the student will
knowledge of : be able to:
I. To apply Laplace, Inverse Laplace, and | CO1: Apply Laplace and Inverse Laplace
Fourier Transforms in solving engineering and | Transform techniques to solve differential
mathematical problems, equations and engineering problems.

i CO2: Analyze functions and signals using Fourier
2. To apply concepts of sets, logic, and proof Integrals and FﬂuﬁerTmnsfurmp:i::l]H Emlg
techniques for mathematical reasoning.

CO3: Apply concepts of sets, logic, and proof
3. To apply probability theory and | technigues to  solve  mathematical and

combinatorics in solving mathematical problems. | computational problems.

CO4: Apply probability theory and combinatory
principles to analyze counting problems and
random events.

4. To apply correlation and linear regression
techniques for data analysis.

CO5: Apply correlation and linear regression
analysis to study relationships between variables
and make predictions from data.

LNIT 1z {10Hours)
LAPLACE TRANSFORM AND INVERSE LAPLACE TRANSFORM

Transforms of elementary functions; Properties of Laplace transforms - Linearity property, Evaluation of
integrals by using Laplace transform; Transforms of some special functions- periodic function, Heaviside-
unit step function.

Inverse Laplace Transforms: Inverse transforms of some elemeniary functions; General methods of
finding inverse transforms; Partial fraction method and Convolution Theorem for finding inverse Laplace
transforms; Applications to find the solutions of lincar differential equations and simultancous linear
differential equations with constant coefTicients.
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AL A BT F

UNIT I (08Hours)
FOURIER TRANSFORM

Definition: Fourier Integral Theorem, Fourier sine and cosine integrals, Fourier sine & cosine Transforms,
Parseval’s Identity for Fourier Transforms.

UNIT I1I: {08 Hours)
SETS.LOGICS AND TECHNIQUES

Set operations, relations, functions, Propositional logie, predicate logic, Truth tables, logical eguivalence,
Rules of inference (basic), Iniroduction to proef iechnigues (direct, induction)

UNITIV: ((F9Hours)
PROBABILITY THEORY AND COMBINATORICS

Basic probability laws, Conditional probability, Bayes® Theorem (basic applications), Random variables
(discrete only), Mean and variance. Combinatorics, Permutations and combinations, Pigeonhole principle,
Basic recurrence relations (simple problems only), Applications in algorithms

UNIT V: (10Hours)

CORRELATION AND LINEAR OF REGRESSION ANALYSIS

Introduction, types of correlation, correlation &causation, Method of studying correlation, Karl Pearson’s
correlation coefficient, Spearman’s rank correlation, coefficient.

Linear Regression Analysis: Introduction, Linear & Non-linear regression, lines of regression, Derivation
of regression lines of y on x and x on y, Angle between the regression lines, Coefficients of regression.

Text Books:

1. Advanced Engineering Mathematics (Wiley), Erwin Krevzig 9th Edition — 2006 ,10th Edition — 2011
.11th Edition — 2025
2. Higher Engineering Mathematics (Khanna Publishers). B. 8. Grewal, 2020, 2022, 2024

3. Advanced Engineering Mathematics (8. Chand), H. K. Dass, 2018, 2020, 2022,

Reference Bools:

1. Mathematics for Engineers (Chandrika Prasad.)JJohn Wiley & Sons,1985,1996 (5th Edition related
record) 2020

2. Applied Mathematics for Engineers(L.A. Pipes and Harville)McGraw Hill,1970 / 1971 (3rd Edition)

3. Probability and Statistics (Schaum’s Qutline Series), Murray Spiegel, John Schiller, R. A
Srinivasan.2009 (3rd Edition) / 2013 (4th Edition).

4. Fundamentals of Statistics (Himala hshmg Hﬂuqej 8. C. Gupta. 2007, 2011, 2014, 2018, 2021
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B.Tech: ITI-SEMESTER
COURSE CODE COURSE NAME TH | TU | PR | CREDITS EVALUATION
- ESE | CIE | TOTAL
ISBIT302T Data Structure 3| -] - 3 0 T i

Prerequisites: -Basic knowledge of programming concepts, problem-solving techniques, and understanding
of arrays, functions, and pointers is required to study Data Structure and application.

COURSE OBJECTIVE

COURSE OUTCOME

| knowledge of

The objectives of this cowrse are to impart

be able to:

After m:rmp]el.‘in{this course, the student will

1.

To amecquire knowledge of data structures,

algorithm analysis, and asymplotic nolations,
reselution methods for efficient data retrieval.

organizing and processing data,

stacks, quenes, and linked lists.

information.

4. To implement linear data structures such as

5. To develop solutions using tree-based data
structures for efficient storage and retrieval of

2. To analyze hashing techniques and collision

3. To apply searching and sorting algorithms for

CO1: Analyze the efficiency of algorithms and
data  structures  using  asymptotic
notations and complexity measures,

CO2:Analyze and Implement searching,
sorting, and hashing techniques for
efficient data organization and retrieval.

CO3:Design and implement stack and quoue
data structures and utilize them to solve
computstional  problems  involving
expression conversion and evaluation,

CO4:Develop solutions using linked list data
structures and perform  various
operations such as imsertion, deletion,
searching, and traversal.

COS5: Implement tree-based data structures
mncluding Binary Search Trees, AVL
Trees, Heaps, and B-Trees, and perfarm
traversal, insertion, deletion, and
balancing operations.

UNIT I:
INTRODUCTION TO DATA STRUCTURE

((MHours)

General concepts of data structure: properties and Operations, Time and space analysis of algorithms, Big O,
theta, and omega notations, Average, best and worst case analysis, Abstract data structure, Recursion and

Recurrence Relations
Hashing: Hash tables. hash functions,

techniques, and Collision resolution techniques.
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UNIT 11: {08Hours)
SEARCHING, SORTING AND ALGORITHMS Searching,
sorting and Algorithm Techniques: Selection Sort, Insertion Sort, Merge Sort, Shell Sort, Radix Sort, Quick
Linear and Binary Search.

UNIT III: (09Hours)
STACK & QUEUE

Representation of Stack & queue using array: Application of stacks, Conversion from infix to postfix and
Prefix expressions, Evaluation of postfix, Circular Queues, Linear Queue and Priority Queues.

UNIT IV: {10 Hours)
LINKED LIST

Definition and representation in memory, Implementation of Linked List, Types of linked list: Singly linked
list, circular Singly linked list, Doubly linked list and circular doubly linked list, and, Representation of
Ordered list using array and its operation, Implementation of linked list using Static and Dynamic memory
allocations, Operations of linked list (insertion, deletion, searching, traversing) Application of linked list
such as polynomial expression, comparisons of linked lists.

UNIT V: (09Hours)

TREES

Definition and basic terminology, Repreésentation of a T.ree Basic operations of binary trees and binary
search trees (traversals of trees, insertion and deletion of elements). Binary search trees, the concept of
balancing: threaded Binary Trees, AVL Trees, Heap trees, B-Trees.

Text Books:

l. R. 5. Salaria, Data Structures & Algorithms using C, 5th Bdition (2024), Khanna Publishing
House,
2, Cormen, Leiserson, Rivest, and Stein, Introduction to Algorithms, 4th Edition, MIT Press.
3. Hemant Jain, Problem Solving in Data Structures & Algorithms Using C, 2022 Edition, Hemant
Jain Publications.
Reference Books:

|. Reema Thareja, Data Structures using C, 3rd Edition (2020), Oxford University Press.

2, Mark Allen Weiss, Data Structures and Algorithm Analysis in C, 2nd/3rd Edition (2020),
Pearson Education.

3. Marasimha Karumanchi, Data Structures and Algorithms Made Fasy (C Version), 2nd/3rd
Edition {2020-2021), Career Monk Publications.
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-—
B.Tech: ITI- SEMESTER
[
COURSE CODE COURSE NAME TH | TU | PR | CREDITS EVALUATION
ESE | CIE | TOTAL
1SBIT302P Data Structure Lab - | - | 2 1 B 5

Prerequisites: -Basic knowledge of prograsmming fimdamentals. implementation of afra:.-‘s. finctions, pointers, and
logical problem-solving skills is required for Data Structure and Application Lab.

COURSE OBJECTIVE COURSE OUTCOME i
The objectives of this course are to impart | After cnmplei‘ing this course, the student will
knowledge of be able to:
COL: Implement searching. sorting, stacks,

1. Te impart knowledge of notations and basic and queuc operations using appropria

concepts of Data Structure and Algorithm, data structures and programming

2. Ta emphasize the application of Data Structure techniques.

m  developing and implementing efficient | €O2: Develop programs using linked lists,

programs and algorithms using searching and binary search trees, and AVL trees to

sorting. perform insertion, deletion, searching,

3. To understand the basic concepts Stack & and traversal operations.

Queue. C03: Design and implement suitable data
structures to  solve computational
problems using recursion and tree-based

, techniques,

List of Experiments:

1. To study the concept of Data Structure and Asymptotic Notations.

T'o write and executs a program in C for sorting an array of integer with Bubble Sort.

Write a C++ Program to implement recursive Linear Search.

Write a C++ Program to implement recursive Binarv Search.

Write a program to implement Stack (its operations) using Array.

Write a program 1o implement Queue (its operations) using Armay,

To study the concept of Linear Queue, Circular Queues, and Priority Queves.

Write a program that uses functions to perform the following operations on singly linked list
[) Creation ii) Insertion {iii) Deletion iv) Traversal,

9. To Study the Implementation of 1i list using Static and dynamic memory allocations.

ol B BB O8O

i
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10. Write & C Program to implement Binary Search Tree,

1. To implement AVL Tree.
12. Create a Binary Tree perform tree traversal (Preorder, Postorder, Inorder) using the concept of

Recursion.

Text Books:
1. Data Structures and Algorithms Implementation Through C, 2018-19 Edition, BPB Publications.
2. Dr. G. Sekar and Dr. R. Anandhi, Data Structures, 2020-21 Edition, VR1 Publications,
3. Dr. Bhakti Raul-Palkar, Data Sirvciwres, 2022-23 Edition, Tech Knowledge Publications.

Beference Boolks:

1. Seymour Lipschutz, Data Struciures with C, Schaum’s Outline Series, Tata McGraw-Hill.

2. Ellis Horowitz, Sartaj Sahni, and Susan Anderson-Freed, Fundamentals of Data Structures in C, 2nd
Edition, Universities Press.

3. Aaron M. Tenenbaum, Yedidyah Langsam, and Moshe J. Augenstein, Data Structures Using C,
Pearson Education.
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B.Tech: [1I- SEMESTER
COURSE CODE - COURSE NAME TH | TU | PR | CREDITS EVALUATION
ESE | CIE | TOTAL
ISBITI03T Operating System 3 1 =} = 2 5 2 &

Prerequisites: -Basic understanding of computer fundamentals, programming cnnipm memory
management, and computer organization is required to sudy Operating System.

COURSE OBJECTIVE )il COURSE OUTCOME
The objectives of this course are to impart | After completing this course, the student will
knowledge of be able to:

1. To introduce the fundamental concepts, | COl: Analyre the fundamenmals of operating
structure, and functions of operating | systems, process management, threads, and CPLI
systems. scheduling algorithms for efficient process

2. To develop understanding of progess | SXECHRON.
mwn ml.Tmnr:,.' management, and C02: Apply memory management, process
scheduling technigues. synchronization, and  deadlock  handling

3 To F:E'D"'i".i.d.lﬂ kﬂﬂh’lﬂ.‘lgﬂ of file syalerns, t-uc.hmq]_ﬂ;g o manage system FESOUrceEs

| deadlocks, and device management in | effectively.

modern operating systems.

CO3: Analyze virtual memory concepts, page
replacement  algorithms, file systems, device
- management, and security mechanisms in modern
| operating systems.

UNIT I:

INTRODUCTION TO OPERATING SYSTEMS AND PROCESSES
Introduction to Operating System: Definition. objectives and functions of operating systems, Types of
operating systems, Components of operating systems, System calls and services.

Process Management: Process concept, Process states, Process Control Block (PCB). Threads, Introduction
to CP1J scheduling,

CFPU Scheduling Algorithms: FCFS, SIF, Priority Scheduling, Round Robin Scheduling.

{(09Hours)

UNIT I1: (19Hours)
MEMORY MANAGEMENT AND DEADLOCKS

Memory Management: Memory allocation methods, Contiguous and non-contiguous allocation, Paging,

Segmentation, Virtual memory basics,
L A . = a
AXS T %’ M [y | Qe wu
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Deadlocks: Introduction to deadlocks, Necessary conditions, Deadlock prevention and avoidance basics.
Process Synchronization: Critical section problem, Semaphores and Mutex basics.

UNIT 111: (08Hours)
FILE SYSTEM, DEVICE MANAGEMENT AND SECURITY

File System Concepts and Operations, File Access Methods (Sequential, Indexed, Direct), File Allocation
Techniques (Contiguous, Linked, Indexed), Directory Structures (Single-Level, Two-Level, Tree-Structured,
Acyclic Graph), Disk Structure, Disk Scheduling.

Text Books:

I. Silberschatz and P. Galvin, Operating System Concepts, 10th Edition, Wiley Publication.
2. 8. Tanenbaum and H. Bos, Modern Operating Systems, 4th Edition, Pearson Education.

Reference Books:
1. D. M. Dhamdhere, Systems Programming and Operating Systems, 2nd Edition, Tata
McGraw-Hill.
2. G. Nutt, Operating Systems Concepts, 3rd Edition, Addison-Wesley.
3. H. M. Deitel, An Introduction to Operating Systems, 3rd Edition, Pearson Education.
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B.Tech: 11I- SEMESTER

COURSECODE | COURSENAME | TH | TU | PR | crEDITS EVALUATION
ISRIT3N3P Operating System Lab e |l ¥ & i | ESE | CIE | TOTAL
25 [ 25 | s

Prerequisites: -Basic knowledge of operating svstem concepts, command-1 ine operations, programming
fundamentals, and process management is required for Operating System Lab.

COURSE OBJECTIVE ' COURSE OUTCOME
The objectives of this course are to impart | After completing this course, the student will
knowledge of be able to:
l. To provide practical kﬂm’-’]ﬂlﬂﬂ‘ of operating | CO1: Apply Linux commands, shell scripting,
system concepts and system utilities. and process management concepts to perform
2. To understand process AP AU LSAEEy operating system-related tasks in a Linux
management, file handling, and CPU i ae

scheduling techniques. .
3. To develop shell scripting and Linux command | CO2: Implement CPU scheduling, inter-process

proficiency, communication, synchronization, and
4. To familisrize students with synchronization semaphore-based  solutions  for  process
and deadlock handling concepts. coordination and resource sharing.

5. To enable students to analyze operating system CO3: Anal d Sl
S ‘ i yie an simulate menory
performance through practical implementation. management and deadlock handling algorithms,
including page replacement, deadlock avoidance,
and deadlock detection techniques,

List of Experiments:

l. Study and execution of basie Linux/TUnix commands.
Study of file and directory management commands in Linux,
Write a shell script for basic arithmetic operations and conditional statements,
Write a shell seript to implement looping and file handling operations,
Program to demonstrate Process Creation using fork () system call in Linux.
Program to implement CPU Scheduling Algorithms (FCFS, SIF, Round Robin),
Program to demonstrate Inter Process Communication using Pipes.
3 Program to implement Pmduiﬁrj,-}nsm:r ]:-rq:rbl-?:m using Semaphores.

l-n-n'-lﬂh':ﬂ:hr‘_-ﬂw
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9. Program to simulate Page Replacement Algorithms (FIFQ, LRU, Optimal).

10. Program to simulate Deadlock Avoidance using Banker’s Algorithm.
11. Implement Semaphores

12, Implement an algorithm for deadlock detection.

Text Books:

1. A. Silberschatz and P. Galvin, Operating System Concepts, 10th Edition, Wiley Publication.

2. A.S. Tanenbaum and H. Bos, Modem Operating Systems, 4th Edition, Pearson Fducation.
Reference Books:

1. D.M. Dhamdhere, Systems Programming and Operating Systerms, 2nd Edition, Tata McGraw Hill
2. (3. Nut, Operating Systems Concepts, 3rd Edition, Addison Wesley.

3. H. M. Deitel, An Introduction to Operating Svstems, 3rd Edition, Pearson Education.

11
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B.Tech: [T1l1- SEMESTER

COURSE CODE COURSE NAME TH | TU | PR | CREDITS EVALUATION
ISBIT304T Fundamentals of Python 3 ; _ 4 ESE CIE | TOTAL
Programming (MDM-T) 6 40 100

Prerequisites: -Basic knowledge of computer fundamentals, logical problem-solving and programming
concepts is required to study Fundamentals of Python Programming.

! COURSE OBJECTIVE COURSE OUTCOME
The objectives of this course are to impart | After completing this course, the student will
knowledge of be able to:
1. To understand the fundamentals and syntax | CO1: Apply Python syntax, data types, operators
of Python programming. and inputioutput operations in  developing
2. To learn decision-making, looping, programe.
functions, and modular programming

CO2: Appl nditional X :
cansepts, pply co onal statements, loops

; : . d functions for problem-solving,
3. To develop problem-solving skills using | ™
Python data structures and file hﬂﬂﬂmﬂ CO3; I.I:I:I]]E‘Emtm P}'ﬂ'.'lm'l data structures such

4. To understand chject-oriented programming | 5 lists. tuples, sets, and dictionaries.
concepts in Python. CO4: Implement file handling operations and
5. To  implement — simple  real-world | object-orented programming coneepts using
applications using Pyvthon programming, Python.
C0O3: Develop Python programs using appropriate
programming constructs to solve real-world
problems.

UNIT I: (9 Hours)
INTRODUCTION TO PYTHON

Features of Python, history and applications, instaliation and Python environment, Python syntax, variables,
keywords, identifiers, input/output functions, comments.

Diata types: int, float, string, Boolean, type conversion, operators in Python.

UNIT I {09Hours)
CONTROL STRUCTURES AND LOOPS

Conditional statements: if, if-else, nested if, elif ladder. Looping statements; for loop, while loop, nested
ioops. Loop control statements: break, continue, and pass

PR

1A af T
RS T AT T
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UNIT I1I: (09Hours)
FUNCTIONS AND MODULES

Funetions: definition, function arguments, retum values, scope of variables, recursive functions, lambda
functions. Modules and packages: importing modules, built-in modules, and user-defined modules.

UNIT IV: {09H ours)
DATA STRUCTURES AND FILE HANDLING

Lists, tuples, sets, and dietionaries: creation, operations, and applications. Siring operations and methods,
File handling: opening. reading, writing, and appending files.

UNIT V: {09Hours)
OBJECT-ORIENTED PROGRAMMING BASICS

Introduction to Object-Oriented Programming, classes and objects, constructors, inheritance, polymorphism
basics, Simple Python applications based on real-world problem-solving,

Text Books:
1. Enc Matthes, Python Crash Course, 2nd Edition, And No Starch Press.
2. Mark Lutz, Learning Python, 5th Edition, O Reilly Media.
3. Mark Summerfield, Programming in Python 3, 2nd Edition, Addison-Wesley.

Reference Books:
1. R.Nageswara Rao, Core Python Programming, Dreamtech Press,
2. Paul Barry, Head First Python, 2nd Edition, O'Reilly Media.

Hg’”ﬁ‘-@ o VB [ [ G| v
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B.Tech: ITl- SEMESTER

PR | CREDITS

ARFIREE GEP

PR EaaE NS

COURSE CODE COURSE NAME TH | TU EVALUATION
Introduction to Data ESE | CIE | TOTAL
HRMH T Structure (OE-I) 2 | =4 " & | 40 100

Frerequisites: - Basic knowladpe of programming concepts, problem-solving techniques, and
understanding of arrays, functions, and pointers is required to study Data Structure and application.

COURSE OBJECTIVE

COURSE OUTCOME

The objectives of this course are to impart
knowledge of

l. To acqure knowledge of data structures,
algorithm analysis, and asymptotic notations.

2. To analyze hashing technigues and collision
tesolution methods for efficient data retrieval.

3. To apply searching and sorting algorithms for
organizing and processing data.

4. To implement linear data structures such as
stacks, queues, and linked lists.

5. To develop solutions wsing tree-based data

structures for efficient storage and retrieval of
information.

After completing this course, the student will
be able to:

CO1: Analyze the efficiency of algorithms
and data structures using asymptotic
Notations and complexity measures.

CO2: Implement and analyze searching,
sorting, and hashing techniques for efficient
data organization and retrieval.

C03: Design and implement stack and
queue data structures and wtilize them to
solve computational problems involving
expression conversion and evaluation.

CO4: Develop solutions using linked list
data  structures and perform  various
operations such as insertion, deletion,
searching, and traversal.

COS5: Implement tree-based data structures
including Binary Search Trees, AVL Trees,
Heaps, and B-Trees, and perform traversal,
insertion, deletion, and balancing operations.

UNIT I:
INTRODUCTION TO DATA STRUCTURE

General concepts of data structure; properties and Operations, Time and space analysis of algorithms, Big O,
worst case analysis, Abstract data structure

theta, and omega notations, Average, best

(10Hours)

Hashing: Hash tables, hash functions, g tﬁcijg_imms, and Caollision resolution techniques.
i : I
7~ Ma- | @ ] u
i | i Ll External | External | External | External _AmEatiste,
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UNIT I (O8Hours)
SEARCHING, SORTING AND ALGORITHMS Searching,
Sorting and Algorithm Techniques: Selection Sort, Insertion Sort, Merge Sort, Shell Sort, Radix Sort, Linear
and Binary Search.

UNIT IT1: (8 Hours)
STACK & QUEUE

Representation of Stack & queue using array: Application of stacks, Conversion from infix to postfix and
Prefix expressions, Evaluation of postfix, Circular Queues, Linear Quene and Priority Queues.

UNIT 1V: {10Hours)

LINKED LIST

Definition and representation in memory, Implementation of Linked List, Types of linked list: Singly linked
list, circular Singly linked list, Doubly linked list and circular doubly linked list, and, Representation of
Ordered list using array and its operation, Implementation of linked list using Static and Dynamic memory
allocations, Operations of linked list (insertion, deletion, searching, traversing) Application of linked list
such as polynomial expression, comparisons of linked lists.

UNIT V: (9Hours)
TREES

Definition and basic terminology, Representation of a tree. Basic operations of binary trees and binary
search trees (traversals of trees, insertion and deletion of elements). Binary search trees, the concept of
balancing: threaded Binary Trees, AVL Trees, Heap trees, B-Trees.

Text Boolks:

4. R. 5. Salaria, Data Structures & Algorithms using C, 5th Edition (2024), Khanna Publishing
House.
3. Cormen, Leiserson, Rivest, and Stein, Introduction to Algorithms, 4th Edition, MIT Press.
6. Hemant Jain, Problem Solving in Data Structures & Algorithms Using C, 2022 Edition, Hermant
Jain Publications.
Reference Books:

+. Reema Thareja, Data Structures using C, 3rd Edition (2020), Oxford University Press.

5. Mark Allen Weiss, Data Structures and Algorithm Analysis in C, 2nd/3rd Edition (20209,
Pearson Education,

6. MNarasimha Karumanchi, Data Structures and  Algorithms Made Easy (C Version), ndrd
Edition (2020-2021), Career M#nk Publications.

£ A —
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B.Tech: ITI- SEMESTER
| COURSE CODE COURSENAME | TH | TU | PR | CREDITS EVALUATION
: Introd netion to Operating i ESE | CIE | TOTAL
‘ S System(QE-D) | 3 | ° 2 0 | 4 | 100
Prerequisites: - Basie understanding of computer fundamentals, programming concepts, memory
management, and computer arganization is required to study Operating System.
COURSE OBIECTIVE = COURSE OUTCOME

The objectives of this course are to impart | After completing this course, the student will

knowledge of be able to:

1. To study the basic concepts and functions of CO1: Analyze and compare CPU scheduling

operating systems, algorithms.

2. To understand the structure of operating systems. | CO2: To apply the principles of CONCUITEncY.

3. To learn about Processes, Threads and CO3: Apply deadlock prevention, avoidance and

Schedulng algorithms. detection technigues.

4. To understand the principles of Concurrency and | CO4: To compare and contrast various memory

Deadlocks. management schemes.

3. To learn various memory management schemes. | COS; To design and Implement s prototype file

syslem,

UNIT I:
INTRODUCTION TO OPERATING SYSTEMS AND SYSTEM STRUCTURES (09Hours)

Operating System Structures: Definition, Types of operating system, System components, System
services, Systems calls, System programs, System structure, Virtual machines, System design and
implementation.

UNIT I

PROCESSES, THREADS AND CPU SCHEDULING (09Hours)
Processes and CPL scheduling: Process concept, Process scheduling, Operation on a process, Cooperating
Processes, Threads, Inter process communication, Scheduling criteria, Scheduling algorithms, Multiple-
processor scheduling, Real-time scheduling, Scheduling algorithms and performance evaluation,

UNIT IIL:

DEADLOCKS AND DEADLOCK MANAGEMENT {09 Hours)
Deadlocks: Systems model, Deadlock chargeterization, Methods for handling deadlocks, Deadlock
Prevention, Deadlock avoidance, Deadl {‘inguan; Recovery from deadlock, combined approach to
XY | L [C0 [ [hua] @] =
f | _éu 5" | Extermal | External | Externall | External Applicable for
v ’ Prineipal | Subjext | Subject | Subject | Suhject Veaitea 2026-2027 Onwards
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Deadlock handling,

UNITTV:

MEMORY MANAGEMENT AND VIRTUAL MEMORY

Memory Management and Virtual Memory: Logical versus physical address space, Swapping,
Contiguous allocation, Paging, Segmentation with paging, Demand paging, Page replacement
Algotithms, Thrashing.

UNIT V:
FILE MANAGEMENT

File Management: File system and secondary storage devices, Real-time operating systems.

{09Hours)

(D8Hours)

Text Books;
L. A, Silberschatz, P. Galvin, “Operating System Coneepts”, Wiley Publication, 10s Edition, 2018..
2. A.S. Tanenbaum, H. Bos, “Modern Operating Systems™, Pearson Education, 4w Edition, 2016.

Reference Books:

1. D.M. Dhamdhere,“Systems Programming and Operating Systems®, Tata MeGraw Hill
Publication, 2.4 Edition, 2001,

2, G. Nutt, “Operating Systems Concepts™, Addison Wesley Publication, 34 Edition.

3. H. M. Deitel, “An Introduction to Operating Systems™, Péarson education Publication, 3u
Edition, 2007.

&—ES ?l’t [y @'L 1
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B.Tech: ITI- SEMESTER

{‘:['IIJRSEE(IDE| COURSE NAME TH | TU | PR | CREDITS EVALUATION

25BITIST-C | Introduction to Weh I 3 . _ ) 3 ESE | CIE | TOTAL
' Technology (OE-I) 60 | 40 | 100
Prerequisites: -Basic computer literacy and familiarity with Internet browsing. No prior programming
knowledge is required,

COURSE OBJECTIVE COURSE OUTCOME
The objectives of this course are to impart | After completing this course, the student will
knowledge of be able to:

1. Introduce students to the fundamentals of | COL: Explain the fundamentals of Internet and
the World Wide Web and Internet | Web technologies.

technologies. CO2: Design basic web pages using HTML
2. Familiarize students with web page design | elements.
end website creation tools. CO3: Apply CS5 technigues to improve the

3. Develop the ability to create simple and | appearance of web pages.

attractive web pages using HTML and C88. | CO4: Develop simple interactive web pages using
4. Provide awareness of modem web | JavaSeript,

applications and digital platforms. CO5: Understand modern web applications and
5. Enable students to use web technologies | create a basic professional web presence.

for professional and academic purposes.

LINIT I: (% Hours)
UNIT I: INTRODUCTION TO WEB TECHNOLOGY

Internet and World Wide Web, Evolution of Weh Technologies, Web Browsers and Seasch Engines,
Website, Web Page and Web Portal, URL, Domain Name and Web Hosting, Static and Dynamic Websites

UNIT I HTML FUNDAMENTALS (8 Hours)

Introduction to HTML, Structure of HIML Document, Headings, Paragraphs and Text Formatting, Lists
and Hyperlinks, Tables and Images. Forms and Multimedia Elements

, o
N T T B e T
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UNIT 11I: WEB PAGE STYLING USING CSS§ (09Hours)

Intreduction to CSS, Inline. Internal and External CS3, Colors. Fonts and Backgrounds, C35 Selectors,
Designing Attractive Web Pages, Responsive Web Design Concepts

UNIT IV; INTERACTIVE WEB PAGES (09Hours)

Introduction to JavaScript, Variables and Basic Operators, Input and Output Functions, Events and Event
Handling, Simple Form Validation, Dynamic Content on Web Pages

UNIT V: MODERN WEB APPLICATIONS AND DIGITAL PRESENCE (I Hours)

Iniroduction to Web Applications, E-Commerce and Online Services, Social Media ard Professional

Networking, Personal Portfolio Websites, Website Security and Safe Browsing Practices, Future Trends in
Web Technology

Text Books

I Randy Connolly and Ricardo Hoar, Fundamentals of Web Development 3rd Edition, Pearson
Edugation, 2022,

2. Jon Ducketi, HTML and CS8: Design and Build Websites, Wiley Publications, 2019,

3. Jon Ducketi, JavaScript and jQuery: Interactive Front-End Web Development, Wiley Publications,
2018

Reference Boolks

I Deitel & Deitel, Internet and World Wide Web: How to Program. 5tk Edition, Pearson Education,
2019,

<. Robin Nixon, Learning PHP, MySQL & JavaScript, 6ith Edition, O'Reilly Media, 2021,

3. Thomas A. Powell, HTML & CSS: The Complete Reference, Sth Edition, McGraw-Hill Educarion,
2007,

4. Jennifer Niederst Robbins, Learning Web Design: A Beginner's Guide to HTML, CS5, TavaScript,
and Web Grapics, th Edition, O'Reilly Media, 2018,

F. Laura Lemay, Rafe Colburn, and Jennifer Kyrnin, Mastering HTML, CSS & JavaScript Web
Publishing, BPE Publications.

HY = =
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B.Tech: ITI-SEMESTER
COURSE CODE COURSE NAME ] TH | TU | PR | CREDITS EVALUATION IR
ESE | CIE | TOTAL
| 2SHITM6T Universal Human Values | 2 | - | - : 30 1 20 -
Prerequisites: -Basic awareness of self, family, society, and ethical values.
COURSE OBJECTIVE COURSE OUTCOME i
The objectives of this course are to impart | After completing this course, the student will

knowledge of be able to:
CO1: Describe the significance of human values in
1. To understand the importance of human | personal and professional life,

values in personal and professional life.
2. To develop a holistic perspective of life and | CO2: Analyze self-exploration and  self

well-being, development for holistic well-being,
3. To promote ethical behavior and harmony
in society. CO3: Apply the principles of harmony in
relationships and society.
UNIT I: {9Hours)

Introduction to Human Values: Need and importance of Human Values, Self-exploration and self
awareness, Happiness and Prosperity: Meaning and significance, Right Understanding vs. Assumptions

Role of values in personal and professional life

UNIT I {09Hours)

Harmony in the Human Being: Activities of the Self: Thinking, Feeling, and Desire, Relationship between
Self and Body, Harmony in the Self, Self-regulation and self-discipline, Development of Right
Understanding and responsible behavior

UNIT II: {09Hours)

Harmony in Relationships and Society: Importance of Homan Relationships, Values in Relationships:
Trust, Respect, Affection, Care, Guidance, Reverence, Gratitude, and Love, Family as the basic unit of
society Ethical Human Conduct and Social Responsibility, Value-based Living for Sustainable Development

Text Books;

1. A Foundation Course in Human Values and Professional Ethics by R. R. Gaur; R. Sangal; G. P.
Bagaria

2. Universal Human Values; An Activity-Based Course by R, R. Gaur; . Sangal; G. P. Bagaria
Reference Books:

1. Human Values and Professional Ethics . N. Tripathi
2. Ethies in Engineering by Mike W. Martj oland Schinzinger
AT ) [ 75 TVE [ Qe | w
’ My ! " s Externsl | Exiernal | External | External Applicable for
Chalrman | Academics Frincipal %ﬂ:ﬁ ?11': SE'“:F]::; ?;Hpﬂ Verslon 2026-2027 Omwards




Amar Seva Mandal's
Govindrao Wanjari College of Engineering and Technology, Nagpur v
(Autonomons Institute) LA G
Affiliated to
Dr. Babasaheb Ambedkar Technological University (DBATLU), Lonere, Raigad
NAAC Accredited with B+ Grade
IS0 9001:2015 & ISO 14001:2015 Certified Institute

Department of Information Technology

B.Tech: III- SEMESTER

COURSE CODE COURSE NAME TH | TU | PR | CREDITS EVALUATION
{ -
ISBIT307T Ethics & Managerial Skills | o | _ | _ % ESE | CIE | TOTAL
in IT I | 30 20 50

Prerequisites: -Basic understanding of professional environment, communication skills, and awareness of
information technology applications.

COURSE OBJECTIVE COURSE OUTCOME
The objectives of this course are to impart | After completing this course, the student will
knowledge of be able to:

l. To understand professional ethics and | CO1: Analyze professional ethics, ethical values.
ethical  practices in Information and responsibilities of T professionals.
Technology, CO2: Apply managerial, leadership,

2. To develop managerial. leadership, and | communicstion, and teamwork skills in
communication skills required in IT | organizational environments,
organizations, CO3: Evaluate organizational behavior, cyber

3, To create awareness about organizational | ethics, and social responsibilities in IT industries.
behavior, cyber ethics, and professional

| responsibilities. ]

UNIT I: {(09Hours)

PROFESSIONAL ETHICS AND IT PRACTICES

Meaning and imporntance of ethics, Professional ethics, Ethical values, Code of condust in IT profession,
Responsibilities of IT professionals, Ethical issues in Information Technology. Cyber efhics, Intellectual
property nghts, Privacy and data protection basics.

UNITII {U9Hours)
MANAGERIAL SKILLS AND COMMUNICATION

Introduction to management, Funetions of management — planning, erganizing, directing, and controlling,
Leadership qualities and leadership styles, Motivation techniques, Time management and stress
management. Communication process, Verbal and non-verbal communication, Teamwark and interpersonal
skills.

UNIT 11I: {09Hours)
ORGANIZATIONAL BEHAVIOR AND SOCIAL RESPONSIBILITIES
Introduction to organizational behaviour, izational culture, Workplace discipline and professionalism.

D:L:ia[nu-ﬂ":a.kjng,'mf:l problem-solving 1t iques, Professional responsibilities and accountability. Social
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responsibilities of IT professionals, Environmental and societal impact of technology, Case studies related to
ethies in IT.

Text Books:

I. Mike W, Martin and Roland Schinzinger, Ethics in Engineering, 4th Edition, McGraw-Hill.
2. P. Tripathi end P. N. Reddy, Principles of Management, Tata MeGraw-Hill.
3. B. 5. Moshal, Business Communication and Organizational Behavior, Ane Books Pvi. Lid.

Reference Books:
1. Charles B, Fleddermann, Engineering Ethics, Pearson Education,
2. Robbins 8, P., Organizational Behavior, Pearson Education,
3. Ashok Aradhya, Professional Ethics and Human Values, Sapna Book House,
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COURSE CODE COURSE NAME TH | TU | PR | CREDITS EVALUATION
Community-Based Project  ESE CIE | TOTAL |
23BITASE (Lab) A W N * 20 5) 00 |

Prerequisites: -Basic understanding of teamwork, problem-solving, communication skills, and socisl
responsibility is required for Community-Based Project (Lah),

COURSE OBJECTIVE ~ COURSE OUTCOME
The objectives of this course are fo impart | After L»pmjﬂaﬁng this course, the student will
knowledge of be able to:
1. To expose students to real-world community CO1: Identify and analyze community problems
problems and social issues. through field investigation,
2. To develop skills in problem identification, CO2: Apply technical and analytical skills to
teamwork, and field-based leamning, develop feasible community-oriented solutions.
3. To  encourage  social responsibility, | CO3: Design, implement, and present projects
sustainability. and ethical values. addressing social and community needs.
Flow of Project Work:

Introduction to Community Engagement and Social Responsibility
Identification of Local Community Problems (survey/observation)
Field Visit to Community {village/urban area™NGO)
Data Collection and Analysis {questionnaire/interview)
Problem Definition and Need Assessment
Brainstorming Solutions for Identified Problems
Planning a Community-Based Project
Implementation of Small-Scale Solution/Prototype
Evaluation of Project Impact and Feedback Collection
- Final Report Writing and Project Presentation

ol i B Tt

s
=

Text Books:

1. Service-Learning Essentials by Andrew Furco and Shelley H. Billig explains the principles,
practices, and benefits uf'uﬁmning community service with academic learning,
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2. Community-Based Research and Higher Education by Kerry Strand et al. discusses
collaborative research approaches that connect higher education institutions with
community development initiatives.

3. Development as Freedom by Amartya Sen explores the relationship berween freedom,
human capabilities, and socio-economic development,

Reference Boolos:

1. Participatory Rural Appreisal by Robert Chambers explains participatory approaches and
methods for involving rural communities in development planning and decision-making.

2. The Community Development Handbook by James M. Kelly and John L. R. provides

practical guidance on community organization, participation, and sustainable development

practices.

Soecial Work and Community Development by Meenakshi Malhotra discusses the principles,

methods, and role of social work in community welfare and development.

Lid
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|

| COURSE CODE COURSENAME | TH | Tu | PR | CrREDITS EVALUATION
B Object-Oriented FSE | CIE | TOTAL
| SSETIT Programming using Java | > | "~ | - 3 i) 40 100

Prerequisites: -Basic knowledpe of programming concepts, data types, contral structures, functicns, and logical
problem-solving is required to sudy Object Oriented Programming using Java.

COURSE OBJECTIVE COURSE OUTCOME |
The objectives of this course is to impart | After completing this course, the student will
knowledge of be able to:

I. Understand and use the basic programming | COL: Apply the fundamerital concepts of ohject-
constructs of Java, oriented programming using Jeva.

1. Apply  object-criented programming
concepts  such  as  classes,  objects, | CO2: Apply the concepts of classes, ohjects,
inheritance, polymorphism, and abstraction methods, and constructors in Java programming,
in Java applications.

3. Develop problem-solving skills using Java | CO3: Develop Java programs using control
programming techniques, control structures, | structures, arrays, strings, and exception handling
arrays, and methods, techniques.

4. Implement exception handling,
multithreading, and package concepts in | CO4: Implement  inheritance, polymorphism,
Java programs. interfaces, and abstraction for designing object-

5. Design  and  develop  Java-based | oriented applications.
applications using standard Programming

. T P COS5: Design and develop multithreaded and
practices and object-oriented prineiples, ge-besed Java applications using
programming practices.

UNIT I: (10 ours)
PRINCIPLES OF OBJECT ORIENTED PROGRAMMING USING JAVA

Procedure Oriented Programming (POP) versus Object Oriented Programming (OOF), Features of Object
Criented Programming, Applications of QOP, Introduction to Java, Java program structure, Data types,
Variables, Dynamic initialization of variahles, Reference variables, Type casting, Operators, Control
structures, Arrays in Java.

L

UNIT H: {9Hours)

CLASSES AND ORIECTS

Introduction to Classes and ijmﬁw. Access specifier, Methods in Java, Creating objects,
- r
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Memory allocation for objects, Constructors, Method overloading, Arrays of objects, String handling,
Wrapper classes, Input/output in Java, Packages and Interfaces.

UNIT III: (M8Hours)
FUNCTIONS

Methods in Java, Parameter passing, Retum types, Static methods and variables, Final keyword,
Constructors: Default constructor, Parameterized consiructor, Copying objects, Constructor overloading,
Garbage collection, Exception handling: trv, catch, throw, throws, finally, User-defined exceptions.

Unit IV: (02Hours)
POLYMORFPHISM

Introduction to Polymorphism, Types of Polymorphism: Compile-time Polymorphism and Run-time
Polymorphism, Method Overloading, Method Ovemriding, Dynamic Method Dispatch, Abstract classes,
Interfaces, Type Conversion and Casting in Java.

Unit V: (09Hours)
INHERITANCE, PACKAGES & MULTITHREADING
Inheritance: Single, Multilevel and Hierarchical inheritance, Use of super kevword, Abstract classes,

Interfaces, Packages in Java, Multithreading: Thread life cycle, Creating threads, Thread synchronization,
Exception handling in threads, Introduction to Collection Framework.

Text Books:
I. Object Oriented Programming through Java explains Java programming fundamentals, object-
oriented concepts, and application development techniques.
2. Java: The Complete Reference provides comprehensive coverage of Java programming concepts,
syntax, object-oriented features, and advanced programming technigues,
3. Core Java Volume | — Fundamentals introduces Java programming concepts, problem-solving
techniques, and practical software development.
Reference Books:
1. Head First Java explains Java concepts with practical examples and object-oriented programming
iples.
2, ﬁ:m':mm with Java discusses Java programming fundamentals, classes, inheritance,
polymorphism, and application development.
3. Introduction to Java Programming provides detailed coverage of Java programming, GUI
development, exception handiing, and multithreading.
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COURSE CODE COURSE NAME TH | TU | PR | CREDITS EVALUATION
Object-Oriented ESE CIE | TOTAL
25BIT401P Programming asing Java - - 1 1
Lab 25 15 20

. |
Prerequisites: -Basic knowledge of Java programming

concepts, classes, nbjcc'ta. methods, and debugging

techniques is required for Object-Oriented Programming using Java Lab.

COURSE OBJIECTIVE

COURSE OUTCOME

The objectives of this course are to impart
knowledge of

1. Create and use classes and objects in Java.

2. Develop Java programs using CONsructors,
methods, and object-oriented concepts.

3. Implement inheritance, polyvmorphism.
abstraction, and encapsulation in  Java
gpplications.

After completing this course, the student will
be able to:

CO1: Construct Java programs using classes and
objects.

CO2: Develop Java programs using constructors,
methods, and object managament echniques.

CO3: Implement object-oriented concepts such as
encapsulation, inheritance, polymorphism, and
abstraction in Java applications.

List of Experiments:

1. Study and Installation of Object-Oriented Programming (QOOP) using Java,

SRR S I ST

Write programs (o demonstrate the use of classes and objects in Java.

Write programs using methods, constructors, access specifier, and static members.
Write a program thet initializes valucs using a parameterized constructor.

Write a program to demonstrate constructor overloading in Java,

Write a program to demonstrate the use of object clening and copying techniques.
Write a program to demonstrate garbage collection and object destruction concepts.
Write programs to show the use of method overloading.

Write programs to demonstrate method overriding and dynamic method dispatch.

10, Write programs to implemeritgﬂlc‘wl inheritance.
¥l . -
| 1 77
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11. Write programs to implement hierarchical inheritance.

12. Write programs to implement interfaces and abstract classes.

13. Write programs using packages and exception handling,

14, Write programs to create and execute muitithreading applications,

15. Write a Java program to swap two numbers using methods and objects.

Text Boaks:

L. Programming with Java explains Java programming fundamentals, object-oriented concepts, and
application development techniques.

2. Java: The Complete Reference provides comprehensive coverage of Java programming concepts,
syniax, object-oniented features, and advanced programiming technigues.

3. Core Java Volume I ~ Fundamentals introduces programming concepts, problem-solving
techniques, and practical software development using Java.

Reference Books:

I.  Head First Java explains object-oriented programming concepts and Java application development
with practical examples.

2. Introduction to Java Programming discusses Java programming fundamentals, inheritance,
polymerphism, GUIL, and multithreading concepis.

3. Object Oriented Programming through Java provides detailed coverage of Java programming,
classes, inheritance, and software development concepts,

e
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B.Tech: IV- SEMESTER

COURSE CODE | COURSE NAME TH

TU | PR | CREDITS EVALUATION

25BIT402T 3

Analysis of Algorithm

ESE | CIE | TOTAL
[ 30 20 0

2

Prerequisites: -Basic knowledge of data structures, programming concepts,

mathematical logie, and

problem-solving techniques is required to study Analysis of Algorithm.

COURSE OBJECTIVE

COURSE OUTCOME

The objectives of this course is to impart
knowledge of

I. To understand the fundamental concepts of
algorithm design and analysis including
asympiotic notations, recumrence relations,
and complexity analvsis,

2. To apply divide and conquer, greedv. and
graph algorithms for solving computational
and optimization problems efficiently.

3. To analyze the computational complexity of
problems and understand advanced concepts
such as spanning trecs, graph traversal, and
NP theory.

After completing this course, the student will
be able to:

COL: Analyze the efficiency of algorithms using
asymptotic notations and recurrence relation
methods.

CO2: Design and implement efficient solutions
using divide and conquer, greedyv, and graph
algorithms.

CO3: Apply graph traversal and spanning tree
algorithms and evaluate computational complexity
using NP theory concepts.

UNIT I:

(09Hours)

ALGORITHM ANALYSIS AND RECURRENCE RELATIONS
Asymptotic notation, Necessity of time and space analysis of algorithms, Different types of method for

solving recurrence relations: Master theorem method,

Substitutions method, Best Case, Average Case, and

Worst Cese Analysis, Introduction to Amortized Analysis and itg Applications

UNIT I1:

DIVIDE AND CONQUER

Divide and Conguer: Binary search, Finding maximum
Sort, Heap sort, Strassen's Matrix Multiplication.

{09Hours)

and minimum, Merge sort, Quick sort, Insertion

Greedy Algorithms: Knapsack problem, Job sequencing with deadlines, Huffman code

LU'NIT II: {09Hours)
GRAFPH THEORY
5o Pt l e
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Elementary Algorithms: DFS, BFS and Topological Sort, Minimum spanning trees (Kruskal’s and Prim's
algorithms),

NP theory: Relation of P, NP Hard and NP complele problems.

Text Books:

l. Introduction to Algorithms by Thomas H. Commen, Charles E. Leiserson, Ronald L. Rivest,
and Clifford Stein provides comprehensive coverage of algorithm design, analvsis, and
computational problem-solving techniques.

1. Computer Algorithms by E. Horowitz, S. Sshni, and S. Rajasckaran explains fundamental
algorithms. data structures, and methods for efficient program development and analvsis.

Reference Books:

I. Data Structures and Algorithms in C++ by B. K. Joshi explain fundamental data structures,
algorithm design, and implementation techniques using C++,

2. Algorithms in a Nutshell by George T. Heineman, Gary Pollice, and Stanley Selkow provides
concise explanations of common slgorithms and practical problem-solving approaches in
compuier science.

3. Mastering Algorithms with C by Kyle Loudon discusses advanced algorithmic techniques
and efficient programming methods using the C language.
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B.Tech: IV~ SEMESTER

COURSE CODE |  COURSE NAME TH | TU | PR | CREDITS EVALUATION |

ESE CIE | TOTAL
23BIT403T Computer Network 3| - - 3 &0 an 100

Prerequisites: -Basic knowledge of computer fundamentals, communication systems, networking concepts,
and internet usage is required to study Computer Network.

COURSE OBJECTIVE | COURSE OUTCOME |
The objectives of this course is to impart | After completing this course, the student will |
knowledge of be able to:

1. To  understand the fundamentals, | CO1: Explain the fimdamentals, architecture,
architecture, and models of computer | models, and components of computer networks.

networks and data communication. CO2: Apply networking protocols, IP addressing

2. To learn networking protocols, addressing S'P.'itl::hjiz,,p d $ riﬂ?ﬁg techniques  in
schemn.?s,. m mechaniny, gl communication systems.
transmission t Des.

3. To develop Ltliﬂtrﬂ:_[bding of transport gnd | ‘€03 Analyze transport and application layer
application layer services wsed in | protocols for refiable data communication,
computer networks. CO4: Analyze network security mechanisms and

4. To gain knowledge of network SECUNtY | sacure communication techniques.

‘-"':"I“"E‘lf'“: wir:feslg “ﬂmm‘-“'i':?‘ﬁm-"- and | cOS: Evaluate emerging networking
Smerging networking technologies., : technologies, IoT communication models. snd

5. To  amalyze  modem networking modem network applications
applications, 10T communication. and '
performance issues in networks.

UNIT I: {09Hours)
FUNDAMENTALS OF COMPUTER NETWORKS

Introduction 10 computer networks, datz commumication concepts, network criteria, components of
communication systems, network models {OSI and TCP/IP), types of networks (LAN, MAN, WAN),
network topologies, transmission modes, transmission media, and basics of physical layer communication.

UNIT II: {19Hours)
DATA LINK AND NETWORK LAYER CONCEPTS
Functions of data link layver, framing, error detection and correction, flow eontrol, switching techniques,

MAC protocols, [Pv4 and [Pve add:;zjnw& routing algorithms, routing protocols, congestion

control, and packet forwarding techni : Detection and Correction.
¥ e ._I
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UNIT III: (M9 Hours)
TRANSPORT LAYER AND NETWORK PROTOCOLS

Transport layer services, TCP and UDP protocols, connection-oriented and connectionless communication,
multiplexing and demultiplexing, congestion and flow control, guality of service, socket programming
basics, and network performance parameters.

UNITIV: (09Hours)
APPLICATION LAYER AND NETWORK SECURITY

Application layer protocols and services including DNS, HTTP, HTTPS, FIP, SMTP, POP3, IMAP,
TELNET, and DHCP; fundamentals of network security, cryptography basics, firewalls, intrusion detection
systems, authentication methods, and secure communicstion technigues.

UNIT V: (09Hours)
WIRELESS NETWORKS AND EMERGING TECHNOLOGIES

Wireless communication concepts, Wi-Fi, Bleetooth, mobile networks, wireless sensor networks, Internet of
Things (IoT), cloud networking basics, software-defined networking, network virtualization, and emerging
trends in computar networks.

Text Books:
1. Data Communications and Networking by Behrouz A. Forouzan explains the fundamentals of data
communication, networking models, protocals, and network technologies.
2. Computer Networking: A Top-Down Approach by James F. Kurose and Keith W. Ross provides a
layered approach to understanding computer networks, internet proto¢als, and network applications.
3. Computer Networks by Andrew S. Tanenbaum and David J. Wetherall discusses network
architectures, communication protocals, and modern networking concepts in detail.

Refervace Books:
1. Data and Computer Communications by William Stallings provides comprehensive coverage of data
communication systems, networking conezpis, protocols, and network security fundamentals.
2. Computer Networking: A Systems Approach by Larry L. Peterson and Bruce 8. Davie sxplaing
network architecture, communication protocols, and advanced networking technologies with

practical examples.
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B.Tech: IV- SEMESTER
I
COURSE CODE COURSE NAME TH | TU | PR | CREDITS | EVALUATION
ESE CIE | TOTAL |
25BIT403P Computer Network Lab - - 2 ! 1 25 15 =)

Frerequisites: -Basic knowledge of computer fundamentals, operating systems, networking concepts, [P
addressing, and logical problem-solving is required for Computer Network Lab.

COURSE OBJECTIVE COURSE OUTCOME
The objectives of this course are to impart | After completing this course, the student will
knowledge of be able to:
1. Understand the fundamentals of computer CO1: Demonstrate the basic conceps of computer
networks and communication protocols. networks, communication protocols, and network
2. Configure and analyze network devices, [P | models through practical implementation,
addressing, and routing technigues, CO2: Configure IP addressing, subnetting, and
3. Develop practical skills in natwork routing techniques in networking environments,
simulation, troubleshooting, and protocol | €O3:  Analyze network  performance  and
analysis. troubleshoot networking issues using simulation

and monitoring tools,

List of Experiments:
l. Eun:lk}r and installation of networking tools and simulation software such as Packet Tracer or Wire
ghark,

2. Study of network devices, cables, and network topologies.

3. Configure IP addressing and subnetting in a LAN environment.

4. Cenfigure and test peer-to-peer network communication,

5. Configure switches and basic VLAN settings,

6. Configure static routing between different networks,

7. Configure dynamic routing protocels such as RIP and OSPF.

8. Study and analyze TCP/IP protocol suite using networking tools.

9. Capture and analyze network packets using Wireshark

: _ r,r-"‘"'_f A -
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10, Implement client-server communication using socket programming.

I'1. Write programs for TCP socket communication.

12. Write programs for UDP sacket communication.

13. Configure DNS and DHCP services in a network environment.

14. Study network security concepts such as firewall and access control.

13. Perform network troubleshooting and conmectivity testing using networking commands.

Text Books:

1. Computer Networks explains networking fundementals, protocols, architechires, and
communication technigues,

2. Data Communications and Networking provides comprehensive coverage of computer networking
concepts, TCPIP protocols, and netwark applications.

3. Computer Networking: A Top-Down Approach introduces networking concepts, internet
protocols, and practical communication techniques.

Reference Books:

1. TCP/P Protocol Suite discusses TCE/P architecture, protocols, routing, and nerwork services,
2. Newwork Security Essentials explains network security principles, cryptography, and secure
communication methods,

Internetworking with TCP/IP provides detailed knowledge of TCP/IP networking and internet
communication technigues.
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B.Tech: 1V- SEMESTER
COURSE CODE |  COURSE NAME TH | TU | PR | CREDITS | EVALUATION
Data Analytics Using ESE | CIE_| TOTAL |
i Python (MDM-II) e ]| =y 30 | | =0
Prerequisites: -Basic knowledge of programming concepts, mathematics, statistics, and computer
fundamentals is required to study Data Analvtics Using Python,
COURSE OBJECTIVE COURSE OUTCOME
The objectives of this course is to impart | After completing this course, the student will
knowledge of he able to:
I. Understand the fundamentals of data | COI: Explain the concepts of data analvtics and

. snalytics and the Python programming

environment for data analysis.

Develop skills in data collection, cleaning,

vansformation, and visualization using

Python tools.

3. Apply statistical and analytical techniques
to extract insights from structured datasets,

utilize Python libraries for data processing and
analysis.

€CO2: Perform data preprocessing, visualization,
and exploratory data analysis using Python.

CO3: Apply analytical methods and Python-
based tools to solve real-world data-driven
problems and support decision-making,

o

UNIT I:

INTRODUCTTON TO DATA ANALYTICS AND PYTHON
Introduction to Data Analytics, Date Analytics Lifecycle, Types of Data and Data Sources, Applications of
Data Analytics, Introduction to Python for Data Analytics, Python Data Types, Variables and Operators,
Centrol  Structures, Functions, Inroduction to NumPy Arrays, Array Operations, Mathematical and
Statistical Functions, Data Handling using Pandas Data Frames and Series,

(10Hburs)

UNIT II:

DATA PREPROCESSING AND VISUALIZATION
Data Collection and Importing Datasets, Data Cleaning and Data Quality Issues, Handling M:ssing Values
and Cutliers, Data Transformation and Feature Engineering, Data Aggregation and Filtering, Exploratory
Data Analysis (EDA), Data Visualization using Maiplotlib and Seaborn, Line Charts, Bar Charts,
Histograms, Pie Charts, Scatter Plots, Correlation Analysis and Data Interpretation.

(09Hours)

UNIT I01:

STATISTICAL ANALYSIS AND PREDICTIVE ANALYTICS
Descriptive Statistics, Measures of Central Tendency and Dispersion, Probability Concepts for Data
Analysis, Hypothesis Testing Basics, claion and Regression Analysis, Introduction to Machine
Learning, Sﬂpﬂi;'r_'iﬁtd and Unsuperv LEMCDII{:EFE, Classification and Clustering Overview,

{(M9Hours)
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Predictive Analytics using Scikit-Learn, Model Evaluation Metrics, Real-World Data Analytics Case
Studies.

Text Books:
L. Python for Data Analysis by Wes McKinney, O"Reilly Media.
2. Data Analytics using Python by Bharti Motwani, Wiley India.

3. Practical Statistics for Data Scientists by Peter Bruce, Andrew Bruce, and Peter Gedeck, O'Reilly
Media.

Reference Bonls:

L. Introduction to Data Science by Laura [gual and Santi Segui, Springer.

2. Hands-On Machine Leaming with Scikit-Learn, Keras. and TensorFlow by Aurélien Géron, O"Reilly
Media.

3. Data Science from Scratch by Joel Grus, O'Reilly Media.
4. Think Stats: Exploratory Data Analysis by Allen B. Dovwmey, O'Reilly Madia.
5. Fundamentals of Data Visualization by Claus O, Wilke, O'Reilly Media.
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B.Tech: IV- SEMESTER
COURSE CODE COLRSE NAME TH | TU | PR | CREDITS EVALUATION
Fundamentals of TOT (DE- ESE | CIE | TOTAL
25BITH05T-A m 2l = |= * I a8 20 50

Prerequisites: -Basic knowledge of computer networks, sensors, embedded systems, and internet communication
concepts iz required o study Fundamentals of 1oT.

= COURSE OBJECTIVE COURSE DUTCOME 1
The objectives of this course is to impart | After completing this course, the student will
knowledge of be able to:

L. To introduce the basic concepis, |COl: Understand the fundamental concepts,
architecture, and components of the architzcture, and components of ToT systems.
Internet of Things (1o T).

2. To develop understanding of [T | CO2: Apply loT communication protocols and
communication technologies, sensors, and networking technologies in connected devices and
embedded systems. systems,

3. To provide knowledge about IoT
applications, cloud integration, and | CO3: Analyze JoT applications, security
security  challenges in  real-world challenges, and develop basic [oT-based solutions
environments, for real-world problems,

UNIT I: {9Hours)
INTRODUCTION TO [oT

Introduction to Internet of Things (IoT). Characteristics of loT, Physical and Logical Design of IoT, loT
Architecture, IoT Enabling Technologies, Sensors and Actuators, Embedded Systems and Microcontrollers,
[oT Communication Models and APIs. loT Platforms and Applications.

UNIT IT: {(09Hours)
[oT COMMUNICATION AND NETWORKING

foT Communication Protocols: RFID, NFC, Bluctooth, ZigBee, Wi-Fi, LoRaWAN, MQTT, CoAP. IoT
Networking Concepts, Wireless Sensor Networks (WSN), Cloud Computing for IoT. Edge and Fog
Computing, Dat Acquisition and Processing in IoT Systems.

UNIT III: (09 Hours)
loT APPLICATIONS, SECURITY AND CASE STUDIE

Applications in Smart Homes, Smart Cities, Healthcare, Agriculture, Industrial [oT, Smart Transportation.
IoT Security Challenges, Privacy Issue Daiﬁgwuﬁum Cyber security in IoT. Case Studies and Mini [oT

Project Desi . 5" a -
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Text Books:

1. Intemet of Things: A Hands-On Approach by Arshdeep Bahga and Vijay Madisetti explains IoT

concepts, architectures, sensors, and practical implementation techniques through hands-on

applications.

Intemet of Things by Raj Kamal provides comprehensive coverage of loT technologies,

communication protocols, embedded svstems, and smart applications.

3. Designing the Internet of Things by Adrian McEwen and Hakim Cassimally discusses loT system
design, connected devices, and development of smart products and services,

4. Building the Internet of Things by Maciej Kranz explores 10T strategies, industrial applications, and
the role of connected technologies in digital transformation.

[ E=1]
"

Refercnce Books:

1. The [nternet of Things: Key Applications and Protocals by Olivier Hersent, David Boswarthick, and
Omar Elloumi explain loT architectures, communication protocols, and major application areas of
connected systems.

2. [oT Fundamentals by David Hanes, Gonzalo Salgueiro, and Patrick Grossetete provides foundational
knowledge of loT networking, sensors, connectivity, and smart device communication.

3. Architecting the Internet of Things by Dieter Uckelmann, Mark Harrison, and Florian Michahelles
discusses [oT architectures, integration frameworks. and design principles for connected
EOVITOIMEnts.

4. Practical Internet of Things Security by Brian Russell and Drew Van Duren focuses on IoT security
challenges, risk management, and techniques for securing connected devices and networks.
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B.Tech: [V- SEMESTER

| COURSE CODE COURSE NAME TH | TU | PR | CREDITS | EVALUATION
IT Skills for Business (OF- ESE | CIE | TOTAL
5T- g = |
| I3BITHST-B I 2 2 30 | 20 5

;
Prerequisites: -Basic understanding of computer applications, office automation tools, communication
technologies, and preblem-solving skills is required 1o study [T Skills for Business.

COURSE OBJECTIVE COURSE OUTCOME
The objectives of this course is fo impart | After completing this course, the student will
knowledge of be able to:

[. Understand the role and importance of
Information Technology in modern business | COl: Explain the fundamentals of Information
' organizations,  Technology and its applications in business
2. Develop practical skills in office astomation orgenizations.
tools, digital communication, and business | CO2: Demonstrae proficiency in  office
data management. autormation tools, digital communication, and
3. Apply IT tools and techniques for business business data menagement.
productivity, collaboration, and decision- | CO3: Apply IT-enabled business tools and
making. digital technologies for effective communication,
Enhance digital literacy, cyber BWAreness, ::nilaburaﬁm.andd-:eisiun*maki:g-
and professional communication  skillg
required in business environments.

UNITI: (09 Hours)
FUNDAMENTALS OF IT IN BUSINESS

Intreduction to lufommation Technology, Role of IT in business organisations, Computer hardware and
software basics, Operating svstems and file manzgement, Networking and Intemet fundamentals, Digital
transformation in business, E-commerce and digital business concepts

UNIT IT: (0% Hours)
OFFICE AUTOMATION AND DIGITAL COMMUNICATION

Word processing using MS Word/LibreOffica Writer, Spreadsheet operations using MS Excel/LibreOffice
Calc, Presentation tools using M3 PowerPoint/LibreOfFice Impress, Email communication and professional
etiquette, Cloud computing and online collaboration 1ools Business documentation and report preparation

= L d | Ma |ﬁ‘lm1| oel u ]
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UNIT III: {08 Hours)
BUSINESS FPRODUCTIVITY AND EMERGING IT TOOLS
Data analvsis and visualisation using spreadsheets, Introduction to Management Information Systems (MIS)
Business Intelligence and decision support systems, Cyber security awareness and safe digital practices
Artificial Intelligence and Machine Learning in business, emerging technologies: loT, Blockchain, and
Robotic Process Automation (RPA), Digital productivity and workflow management tools

Text Books:

| Information Technology for Management by Eftaim Turban and Linda Volonine explains the
role of information technology in business management, decision-making, and organizational
strategy.

2. Fundamentals of Information Technology by Alexis Leon and Mathews Leon provides an
infreduction o computer systems, software, networking, and information technology
applications,

3. Business Information Systems by James O'Brien discusses information systems, business
processes, and the use of technalogy for organizational efficiency and management,

Reference Books:

1. Management Information Systems by Kenneth C. Laudor and Jane P. Laudon explains the
use of information systems for business operations, management, and strategic decision-
making.

Information Technelogy and Management by Carol V. Brown discusses the integration of

information technology with business maragement and organizational processas,

3. Using Information Technology by Brian K. Williams and Stacey Sawyer provides an
introduction to computer technologies, digital tools, and their applications in everyday and
professional environments,

4, Dngital Business and E-Commerce Management by Dave Chatfey focuses on e-commerce
strategies, digital business models, and anline marketing management.

L

BN T T el T

| i 1 7 | External | Externnl | Extermall | External Applicable for
BOS ] Bulsi i B ’ I06-HIZT
Chiirman | Acsdemics Priacipal | T bt i i Yersion
[

Expert | Expert | Expert | Expert |

j=a | §F




Amar Seva Mandal’s
;?:- Govindrao Wanjari College of Engineering and Technology, Nagpur
] {Autonomous Instiiute) s 215 G
Affiliated to =
Dr. Babasaheb Ambedkar Technological University (DBATU), Lonere, Raigad
NAAC Accredited with B++ Grade
IS0 9001:2015 & ISO 14001:2015 Certified Institute

Depariment of Information Technology

= — guiE————— S~ -

B.Tech: IV— SEMESTER

COURSECODE | COURSENAME | TH | TU | PR | CREDITS EVALUATION
" Introduction to OOPs using ESE | CIE | TOTAL
25BIT405T-C iy | = ] o 2 T

Prerequisites: -Basic knowledge of programming concepts, problem-solving techniques, algorithms, and
computer fundamentals is required to study Introduction to OOPs using Java,

COLURSE OBJECTIVE COLURSE OUTCOME =
The objectives of this course is to impart | After completing this course, the stadent will
knowledge of be able to:

CO1: Explain the concepts of Object-Oriented
l. Understand the pr:im:ip[r.: of Dhjmt—ﬂnanted | PIUE[‘EI.’I'.IIIHIIE and dgv.elc.p Tava programs 1|5]'_[1g
Programming and their implementation using | classes and objects,

Java, CO2: Apply object-oriented concepls such as
2. Develop programming skills using Java syntax, inheritance, polymorphism, abstraction, and
data types, operators, and control structures. encapsulation in Java applications.

3. Design and implement Java programs using | co3: Develop and debug Java programs
classes, objects, inheritance, and polymorphism. utilizing exception handling, packages, and basic

collection classes,

UNIT I: (19Hours)
FUNDAMENTALS OF JAVA PROGRAMMING

Introduction to Object-Oriented Programming, Features of OOP, Introduction to Java and Java Virtual
Machine (JVM). Structure of a Java Program, Data Types, Variables and Constants, Operators and
Expressions. Input and Output Operations, Control Statements (Selection and Iteration), Asays, Methods
and Parameter Passing, Introduction to Classes and Objects.

UNIT 11: {OHours)
OBJECT-ORIENTED PROGRAMMING CONCEPTS

Classes and Objects, Constructors, Accsss Specifier, Encapsulation, Inheritance and Types of Inheritance,
Method Overloading and Method Overriding, Polymorphism, Dynamic Method Dispatch, Abstract Classes
and Methods, Interfaces, Packages, Object Class and String Handling in Java,

UNIT III: (WHours)

ADVANCED JAVA FEATURES
Exception Hangdling (trv, catch, th : finally), User-Defined Exceptions, File Handling Basics,

/
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Java Collections Framework Overview, Array List, Linked List, Hash Map, Tterator Interface, Wrapper
Clesses, Introduction to Multithreading, Thread Lifecycle and Synchronization, Basie Event Handling and
Real-World Java Application Development.

Text Books:
1. Java: The Complete Reference by Herbert Schildt, MeGraw-Hill Education.
2. Programming with Java: A Primer by E. Balagurusamy, McGraw-Hill Education.
3. Object-Oriented Programming with Java by C. Thomas Wu, McGraw-Hill Education,

Reference Books:
L. Core Java Volume I - Fundamentals by Cay 8. Horstmann, Pearson Education,
Z. Head First Java by Kathy Sierra and Bert Bates, O"Reilly Media.
3. Java Programming by D.S, Malik, Cengage Leaming.
4. Introduction to Java Progmmming and Data Structures oy Y. Daniel Liang, Pearson Education,
3. Object-Oriented Programming through Java by P. Radha Krishna, Universities Press.

A}?‘m'{g | E}fi—’l Tﬂ%!é;mjll . |

Externsl | External | External | Extersal Applicable for
: Principal | Sublect | Subjeet | Subjeet | Subjeet |  Vercias HadARE?
Chairmas | Academics Expert Expert | Expert | Expert I

Fage |19




Amar Seva Mandal’s
£, A& Govindrao Wanjari College of Engineering and Technology, Nagpur \¥

— (dutonomous Institute) .. A
Affiliated to

Dr. Babasaheh Ambedikar Technological University (DBATU), Lonere, Raigad

NAAC Aceredited with B+ Grade
IS0 9001:2015 & 1SO 14001:2015 Certified Institute
Department of Informution Technology

— —_——e——— — o L —_—

B.Tech: IV- SEMESTER

|

| COURSE CODE COURSE NAME. TH | TU | PR | CREDITS EVALUATION |
ZSBIT406F | Python Programming Lab | . | - | 1 2 I—?ff_}_%.TUTTﬂ[?L
|

Prerequisites: -Rasic knowledge of Python syntax, programming fundamentals, functions, and logical problem-
solving skills is required for Python Programming Lab,

COURSE ORJECTIVE COURSE OUTCOME |
The objectives of this course are to impart | After completing this course, the student will
knowledge of be able to:

l. Understand the fundamentals of Python
programming and  irs development COL: Demonstrate Python programming constructs
environment, meluding variables, operators and control Siructures

2. Develop Python programs using control CO2: Develop Python applications using functions,

structures, ions, strings, lists, tuples, : S :
dicti -ts,Ti:ﬁi?Thnn dling mr[:;:ts_ S collections. modules and object-orient=d progrmmming.

3. Implement  cbject-oriented programming | €O3: Implement file handling, exception handling
concepts and modular programming and Python libraries (NumPy, Pandas) for solving
techniques in Python. computational problems,,

L

List of Experiments:

I. Study and installstion of Python IDEs (IDLE, PyCharm, VS Code) and execution of simple Python
PTOgrams.

Programs based on data types, operators, input-output statements, and type conversion.

Programs using conditional statements and looping constructs.

Programs on strings, lists, mples, dictionaries, and sets.

Implementation of user-defined functions and recursive fumctions,

Programs using modules and packages in Python,

Programs ¢n file handling operations {read, write, append, and file handling modas).

Programs demonstrating exception handling techniques using try, except. finally, and custom
exceptions.

¥ i ..—r"""f 1
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9. Programs based on classes, objects, constructors, inheritance, polymorphism, and encapsulation,

10. Programs demonstrating use of Python libraries such as NumPy and Pandas for basic data
processing,

11. Programs for searching and sorting techniques using Python,
12. Programs to develop simple GUT applications using Tkinter,
13. Mini project/application development using Python for solving real-world computational problems,

Text Books:

l. Python Programming: Using Problem Solving Approach by Reema Thareja explains Python
programming concepts, problem-solving techniques, and application development using practical
examples.

2. Core Python Programming by Dr. R. MNageswara Rao provides comprehensive coverage of Python
fundamentals, object-oriented programming, and advanced programming concepts.

3. Programming in Python 3 by Mark Summerfield discusses Python programming techniques,
software development practices, and application design using Python 3,

Reference Books:

1. Learning Python by Mark Lutz provides in-depth coverage of Python Programming concepts, syntax,
and practical epplication development techniques.

Python Crash Course by Eric Matthes introduces Python fundamentals, problem-solving methads,
and hands-on programming projects for beginners.

3. Hesd First Python by Paul Barry explains Python programming concepts through interactive
examples, practical exercizes, and real-warld applications.

4. Think Python by Allen B. Downey focuses on computational thinking, programming fundamentals,

3

and problem-solving using Pythan,
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B.Tech: IV- SEMESTER

I ]
F:mmssmm:, COURSE NAME TH | TU | PR | CREDITS EVALUATION |
I i Effective Technical ESE | CIE | TOTAL
| SRS ‘ Communication # & s | 4 o | 50

Prerequisites: -Basic understanding of English language, grammar, and communication skills,

COURSE OBJECTIVE COURSE OUTCOME '
The objectives of this course are to impart | After completing this course, the student will
knowledge of be able to:

I:  Develop effective written and  oml | COl: Demonstrate effective language proficiency

communication skills required for academic. | and professional communication skills in academic
professional, and technical environments. and workplace settings.

2: Enhance langusge proficiency, presentation | CO2: Apply interview, presentation, business
skills, and interview readiness for Righer education | correspondence, and emplovability skills for caresr
! and career opportunities. development.

3 Apply technical and professional writing | CO3: Prepare technical reports, project documents,
principles for preparing reports, emails, resumes, professional emails, and scientific Write-ups

and project-related documents. following standard communication practices.
UNITE:
LANGUAGE PROFICIENCY AND PROFESSIONAL COMMUNICATION (09Hours)

Fundamentals of Effective Communication, Common Errors in English Usage, Sentence Transformation:
Voice, Marrstion, Simple, Compound and Complex Sentences, vocabulary Building: Prefixes, Suffixes,
Synonyms and Antonyms, Technical Terminology and Professional Expressions, Interpersonal and
Workplece Communication Skills

UNIT LI
EMPLOYABILITY AND BUSINESS COMMUNICATION (09Hours)

Technigues and Mock Interviews , Resume and Cover Lettar Writing, Essay writing.

UNIT III:
. 14 £ o) 1
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TECHNICAL AND SCIENTIFIC WRITING (09Hours)
Principles of Technical Writing , Technical Report Writing , Project Documentation and Proposal Writing ,
Rescarch Paper and Scientific Writing Basics , Analvtical and Technical Comprekension , Writing User
Manuals and Technical Instructions , Use of Al and Dhgital Tools for Technical Communication

Text Books

I. Mecnakshi Raman and Sangeeta Sharma, Technical Communication: Principles and Practice,
Jrd Edition, Oxford University Press, 2019,

2. M. Ashraf Rizvi, Effective Technical Communication, 2nd Edition, McGraw Hill Education. 2017,

R.C. Sharma and Krishna Mohan, Business Correspondence and Report Writing, Sth Edition,

Tata McGraw Hill, 2018.

td

Reference Books

1. Sanjay Kumar and Pushp Lata, Communication Skills, 2nd Edition, Oxford University Press,
2018,

2. Raman Sharma, Technical Communications: Principles and Practice, Oxford University Press,
2016.

3. H.S.Mukherjee, Business Communication: Connecting ar Work, Oxford University Press, 2017.

William Strunk Jr. and E.B. White, The Elements of Style, 4th Edition, Pearson Education, 2019,

3. (Gerald J. Alred, Charles T. Brusaw, and Walter E. Oliv, Handbook of Techmical Writing, 12th
Edition, Bedford/St. Martin's, 2020.

o
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B.Tech: IN-SEMESTER
| COURSE copE COURSE NAME TH | TU | PR | CREDITS EVALUATION |
ESE CIE | TOTAL
IZBITHST — 2 .z
Entrepreacurship in IT 2 | s 0 20 50

Prerequisites: -Basic undersianding of Information Technology, communication skills, and problem-
solving concepts is required to study Entrepreneurship in IT.
B COURSE OBRJECTIVE COURSE OUTCOME

The objectives of this course is to impart | After completing this course, the student will

knowledge of be able to:

l. To understand the fundamentals of i COM: Apply entrepreneurship concepts, start-up |
entrepreneurship and startup culture in the IT development, and opportunities in the IT industry.

sector. COZ: Apply business planning, management, and
4. To develop knowledge of business planning, | marketing skills for IT-based ventures,
innovation, and management skills, | CO3: Analyze financial, legal, ecthical and

| 3 To understand financial, legal, and marketing | innovation aspects related to IT entrepreneurship.
[ aspects of IT entrepreneurship.

UNIT I: (19Hours)
INTRODUCTION TO ENTREPRENEURSHIP AND IT STARTUPS

Introduction to entrepreneurship, Characteristics of entrepreneurs, Types of entreprencurship, Importance of
entreprencurship in economic development. Start-up culture in IT industry, lnnovation and creativity in
entreprencurship.  Opportunities in  Information Technology businesses, Digital start-ups, Role of
entrepreneurs in technology development,

UNIT 11: (WHours)
BUSINESS PLANNING AND MANAGEMENT SKILLS

Business idea generation and opportunity analysis, Preparation of business plans. Functions of management
— planning, organizing, leadership, and controlling. Communication and leadership skills, Marketing
sirategies, Digital marketing and branding. Sources of finance fur start-ups, Budgeting and financial
planning basics,

UNIT Ini: (0¥Hours)
LEGAL, ETHICAL AND EMERGING TRENDS IN IT ENTREPRENEURSHIP
Business registration procedures, Intellectual Property Rights (IPR), Patents, Copyrights, and Trademarks,

Cyber laws and ethical issues in IT businesses. ges faced by IT entreprencurs, Risk management and
problem-solving technigques. Emr%@,ﬁ‘f;ﬂ Em;-epmursh:f E-commerce, Al-based start-ups,

Khatiy
A | ) NB_ T A4

" vos ' 1n :‘ External | External | External /| Esternal Applicable Ter
hﬂsi dﬂﬂl Principal | Subject | Subject | Subject | Sabject Verkhn 026-2017
C E i T H] A cadent % E.I.PE” E.Epirl Eﬁpﬂ"[ Eil-Flll't

.'ll:. | 24




Amar Seva Mandal's

Govindrao Wanjari College of Engineering and Technology, Nagpur W
(Autonomous Mnstitute) s sy

Affiliated to
Dr. Babasaheb Ambedkar Technological University (DBATU), Lonere, Raigad
NAAC Accredited with B+ Grade
IS0 9001:2015 & ISO 14001:2015 Certified [nstitute
Department of Information Technology

- — —— —]
FiriTech, and digital platforms. Case studies of successfal [T entrepreneurs and start-ups.

Text Books:
1. Vasant Desal, Dvnamics of Entrepreneurial Develapment and Management, Himalaya Publishing
House.
2. Robert D. Hisrich, Michael P, Peters, and Dean A Shepherd, Entrepreneurship, MeGraw-Hill
Education.
3. 8.8.Khanka, Entreprensurial Development, S, Chand Publishing.

Reference Books:

1. Peter F. Drucker, Innovation and Entrepreneurship, Harper Business,

2. Poomima M. Charantimath, Entrepreneurship Development and Smal] Business Enterprises, Pearson
Education.

Donald F. Kuratko, Entrepreneurship: Theory, Process, Practice, Cengage Leaming.

. Rajeev Roy, Entrepreneurship, Oxford University Press.
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B.Tech: TV - SEMESTER

COURSE CODE | COURSE NAME TH. | TU | PR | CREDITS EVALUATION |
Constitution of India ! ESE | CIE | TOTAL
LSBIT49T HSSM.VEC-TII o B e 02 0 | 2| s

Prerequisites: Basic knowledge of Indian History,
of Constintional Law is required,

Civics, and the democratic syster of India. No prior knowledge

COURSE OBJECTIVE

COURSE OUTCOME

The Course aims to:

After completing this course, the student will be

1.Highlight the characteristics of Indian able to:

| Constitution CO1:Understand the core philosophy of Indian
2.To understand the structures of governments in constitution
India [COZ: Understand the structure of Parliament
3.To create a politically aware and responsible CO3:Understand the structure of state legislature
| citizen
UNIT-1I: (W Hours)

FOUNDATIONS OF INDIAN CONSTITUTION & CITIZENSHIP

Making of Indian Constitution: Constituent Assembly-Composition, Objectives, Preamble and

Salient features of the Indian Constitution, Fundamental Rights, Fundamental Dut
Principles, citizenship act 1955, CAA 2019

UNIT-II:
UNION GOVERNMENT AND CONSTITUTIONAL INSTITUTIONS
Parliament- Loksabhe, Rajyasabha, Union Government-
Fun¢tions, President.-
Ministers, Executive p

UNIT - IIT:

STATE GOVERNMENT AND JUDICIAL ADMINISTRATION
State  Government- Vidhansabha, Structures
Executive powers, Chief Minister- Executive
states- High court and subordinate courts

Text Books:
1) Durga Das Basu, Introduction to the Constitution of
3) M. V. Pylee, India’s Constimtion, New Delhi; S. Chand Pub.(16thedn.) 2017

Reference Books:

1) K. Sharma, Introduction to the C

ies, Directive

{IWHours)

structures of union government and
Discretionary powers, Emergency Provisions, Prime Minister and Council of
awers of PM. Judiciary - supreme court of India — executive POWers

(MHoure)

of state povernment and functions, Governor-
powers, Council of Ministers, Judicial system in

India, Gurgaon; LexisNexis (23rdedn,)2018,

itution of India,,Prentice Hall of India, New Delhi, 2002,

| ! | e X ] i
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B.Tech: IV - SEMESTER

| COURSE CODE COURSE NAME TH. | TU | PR | CREDITS |  EVALUATION

i

| Audit Course Em"irnulﬂmtnl Siudies = - = T Grade

| COURSE OBJECTIVE ! COURSE OUTCOME J
The Course aims to: After completing this course. the student will be

able to:

1: Understand the fundamenial congepts of COL: Identify different types of air pollution,
CHVIFOMMED, ceosystems, natural resources, and | explain their causes, detrimental effects on the
environmental pollution. environment, end suggest effective control measyres,

2: Develop awareness about environmental is5ues, | C02: Analyze environmental problems related o
mminab{c develn!:m:m. waste management, and | ajr. water, soil pollution. and waste management,
conservation practices. and suggest appropriate contral measures.

3: Recognize the importance of environmenta) CO3: Demonstrate awarencss of environmental
protection, environmental laws, and individual sustamability,  social  issues,  environmental
responsibilities toward sustainable living. legislation, and responsible environmental practices.

Activities

- Environmental AuditField Survey & Report Writing
Case Study on Environmental Issues & Report Writing
Tree Plantation & Documentation

Awareness Campaign / Poster Presentation

o Leb b
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B.Tech: II- SEMESTER

COURSE CODE COURSE MAME TH | TU | PR | CREDITS EVALUATIOMN
ESE | CIE | TOTAL

2SBITHIT Optimization Techniques 3 - - k. 60 -Hi_} 100

Prerequisites: -Engineering Mathematics - [ and Il , Discrete Mathematics, Data structure and algorithm

COURSE OBJECTIVE COURSE OUTCOME
The objectives of this course are to impari | After completing this course, the student will
knowledge of : he able ta:

1. Understand the fundamental concepts and need | €CO1: Fommulate and classify optimization

for optimization in engineering and IT domains. probiems relevant to information technology.

2. Learn mathematical modeling technigues snd | ©92: Solve linsar programming problems using

classical methods for linear and non-linear | 2r@phical and simplex methods. ,

optimization problems. HH.’ Apply uqcunstrmnpd and constrained

3. Apply optimization algorithms to real-world IT | Honlinear optimization techniques. !

and computer science problems. F!ﬂr-i: I:rnpl:mtnl‘ dynamic programming and

4. Explore modem optimization tools including mflﬂﬂ;ff programming approaches i problem.-
: ' s - solving.

evolasionesy: s aetue-Cepest ol garis; CO5: Apply modem heuristic and met heuristic

algorithms like Genetic Algorithms and Particle

Swarm Optimization for solving complex [T-

related problems.

UNITI: {((WHours)
Mathematical preliminaries: Linear algebra and matrices, Vector space, Eigen analysis, Elements of
probability theory, Elementary multivaniable

Calculus

UNIT 1z {19Hours)
Linear Programming: Introduction to linesr programming model, Simplex methed, Duality, Karmarkar's
method

UNIT I11: (0%Hours)

Unconstrained optimization: One-dimensional search methods, Gradient- based methods , Conjugate
direction and quasi-Newton methods

UNIT 1v: i ; /"'-f - ) (09Hours)
B [ Arts ThaT & T

r
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UNIT IV: (09Hours)
Constrained Optimization: Lagrange theorem, FONC, SONC, and SOSC conditions

UNIT V: {WHours)
Non-linear problems: Non-linear constrained optimization models, KKT conditions, Projection methods

Text Books:

1. Rao. S. 5.. “Engineering Optimization: Theory and Practice”, 4th Edition, Wiley India.

2. Diwekar, Urmila, “Infroduction to Applied Optimization™, Znd Edition. Springer,

3. Antomiou, Andreas, and Lu, Wu-Sheng, “Practical Optimization: Algorithms and Engineering
Applications”. Springer.

Reference Books:

1. Rardin, Renald L., “Optimization in Operations Research . Pearson.

1 Cavarzuti, Marco, “Optimization Methods: From Theory o Design”, Springer,
3. Taha, H. A., “Operations Research: An Introduction”, 10th Edition, Pearson.
4, Talbi, El-Ghazali, “Metaheuristics: From Design to Implemeniation™, Wiley.

Alternative NPTEL/SWAY AM Digital Reference
Sr.No. NPTEL/ Instractor Host Institute Links
SWAYAM
Courses Name
1. Optimization Prof. Ankur A. [IT Bombay https:/'nptel.acin
from Kulkami Jcourses/ 1121012
fundamentals | 98
A f F fﬂ'} r
s | L MS [ fhgi | £ | 1
FHEIE J % : ‘ External | External | External | Extermal Iﬂ?ﬂt:g:r'd
; T ATdE
Chairmen | Aendemisy | TROFT F::‘ﬁ:: i:;?:: m ?ﬁ:ﬁ T
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B.Tech: 1V- SEMESTER
COURSE CODE COURSE NAME TH | TU - FR | CREDITS EVALUATION
. Advanced Algorithms and o i ESE | CIE | TOTAL
ATETE Dhata Structures 3 : 60 | 40 | 100
Prerequisites: - Data structure, Analysis of algorithm and Discrete Mathematics
COURSE OBJECTIVE COURSE OUTCOME

The objectives of this course are to Impart-ifttr completing this course, the student will
knowledge of be able to:

1. To analyze and apply advanced data structures
for solving real-world computational problems.

2. To explors optimization-focused algorithmic
techniques  including  randomization  and
approximation

3, To understand computational geometry, string
algorithms, and network flows in depth.

4, To solve problems using advanced algorithm
paradigms beyond traditional divide & conquer or
dynamic programming.

5. To implement complex algorithms using high-
level languages and assess performance rigorously

CO01: Analyze and implement advanced data
structures such as AVL Trees. Red-Black Trees and
Hashing techniques.

CO2: Analyze and implement advanced graph
algorithms including shortest paths and flows.

C03: Design algodthms using approximation,
randomization, and online methods,

CO4: Solve real-world problems uosing string
algorithms and computational geometry techniques.

CO35: Implement and evaluate advanced algorithms
for solving real-world computational problems.

LUNIT I

(02 Hours)

Advanced Trees and Hashing: AVL Trees, Red-Black Trees, Splay Trees, B-Trees, Cuckoo Hashing,

Extendible Hashing, Bloom Filters.

UNIT 1I:

(09Hours)

Advanced Graph Algorithms: Bellman-Ford, Dijkstra’s, Floyd-Warshall, Network Flows (Ford-Fulkerson,

Edmonds-Karp), and Topological Sort.

UNIT 111:

(9Hours)

Approximation & Randomized Algu@’ms: Set Cover, Vertex Cover, Travelling Salesman Problem; Las

i}

I
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Approximation & Randomized Algorithms: Set Cover, Vertex Cover, Travelling Salesman Problem; Las
Vegas vs. Monte Carlo, Hashing with Rendomization,

i'NI IIV: {(09Hours)
String Algorithms and Computational Geometry: KMP, Rabin-Karp, Suffix Trees; Convex Hull
(Graham Scan), Line Segment Intersection, Closest Pair.

UNIT V: (0?Hours)
Online Algorithms and Real-World Applications: Paging. k-Server Problem, Online Bipartite

Matching: Applications in Networking, Bicinformatics, Al.

Text Books:
1. Cormen, T. H., et al., “Introduction to Algorithms™, MIT Press, 2022,
2. Levitin, Anany, “Introduction to Design and Analysis of Algorithms", Pearson, 2021.

Reference Books:
1. Horowitz, E., Sahni, S., and Rajasekaran, 8., “Fundamentals of Computer Algorithms”, Galgotia, 2021.
2. Mitzenmacher, Michael, and Upfal, Eli, “Probability and Computing”, Cambridge University Press.

Alternative NPFTEL/SWAYAM Digital Reference
Sr.No. NPTEL/ Instructor Host Institute Links
SWAYAM
Courses Name
1. Drata Structure Prof. Debasis IIT Kharagpur | https://nptel.ac.in
and Algorithms Samanta feourses/ 1061052
Using lava 23
2. Introduction to Prof. Sourav [T Kharagpur | hitps:/enlinecour
Algorithms and | Mukhopadhyay ses.nptel.ac.in/no
Analysis €23 _cs1 3 previe
W
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Syllabus of Double Minor Courses (DM) offered by
Information Technology in at Second Year B.Tech Level
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B.Tech: 11I- SEMESTER

COURSE CODE COLURSE NAME TH | TU | PR | CREDITS EVALUATION
Computer Networls i ESE | CIE | TOTAL
ARSI Fundamentals ? 3 60 | 40 100
Prerequisites: -Basic programming concepts and basic data communication
COURSE OUTCOME

COURSE OBJECTIVE
The objectives of this conrse are to impart
knowledge of

1. To introduce the fundamentals of computer
metworks and communication models.

2. To explain key metworking concepts such as
protocols, architecture, and addressing.

3. To provide insight into common networking
devices and transmission media.

4. To familiarize students with layered architecture

After cnm_[:ﬂéﬁ_rtg this course, the student will
he able to:

CO1: Describe basic concepts and terminology of
COMpUEr NEtWoTks.

CO2: Explain the functions of vanous layers of the
OS1 and TCP/IP models.

C03: Analyre network lopologies, transmission
media and networking devices for sutable
communication systems.

(O8I and TCP/TP) and data flow. C04: Understand addressing schemes like [P,
MAC, and domain names.
CO5: Analvze the role of networking protocols
in enabling reliable communication owver
computer networks. |
UNIT 1: (0%Hours)

Introduction to Computer Networks: Definition and Uses of Computer Networks, Types of Networks:
LAN, MAN, WAN, Network Topologies and Transmission Media, Network Devices: Router, Switch, Hub,

Modem

UNIT I1: (09Hours)
Network Models: OS] Reference Model: 7 Layers and Functions, TCPIP Model and Companson wath
051, Protocol Stack Overview

UNIT I: {9Hours)

Physical and Data Link Layer: Transmission Modes: Simplex, Half-Duplex, Full-Duplex, Error Detection
Techniques (Panty, CRC), MAC Address and ARP Protocol

o i e {j _.--"'"'_Fﬂ’- A
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UNIT IV: (09Fours)

MNetwork and Transport Layer: TP Addressing (TPv4 & Inroduction to IPvE) , Subnetiing Basics, Routing
Concepts and Protocels (Static, Dynamic) , TCP vs. UDP

UNIT V: {09Hours)

Application Layer and Services: DNS, HTTP, FTP, Email (SMTPF/POP3), Network Seccurity Besics
(Firewall, VPN, Encryption Dverview) , Intemnet and Web Basics.

Text Books:
1. Behrouz A. Forouzan, Data Communications and Networking, MeGraw-Hill Education.

Reference Books:
1. James F. Kurose and Keith W. Ross, Computer Networking: A Top-Down Approach, Pearson Education.
2. Andrew 5. Tanenbaum, Computer Networks, Pearson Education,

Alternative NPFTEL/SWAY AM Digital Reference
Sr.No. NPTEL/! Instructor Host Institute Links
SWAYAM
Courses Name
L Computer Dr. Karthik N | NIT, Puducherry | hitps://onlinecour
Networks se5.5wayam2.aci
wntr25_ed138/pr
eview
7 Computer Prof. Soumya IIT Kharagpur | hitps://nptel.ac.in
Metworks and Kanti Ghosh, fopurses/1 (1051
Internet Protocol Prof. Sandip 23
Chakraborty
. e i iy e .
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B.Tech: III-SEMESTER

L“ﬂL‘RSECﬂl}E] COURSE NAME TH | TU | FR | CREDITS EVALUATION

Data science and ESE | CIE | TOTAL
| +RNHR visualization )| & 3 3 60 | 40 | 100
Prerequisites: - Programming findamental, fundamental of Data Structure and algorithm.

COURSE ORJECTIVE COURSE OUTCOME

The objectives of this course are to impart | After completing this course, the student will
knowledge of be able to:

1. Te introduce the basic concepts and techniques | CO1: Understand the fundamental concepts of data
of data science. seience and analytics.

2. To ecnable studemts to perform data | CO2: Perform dats preprocessing and cleaning
preprocessing, exploration, and visualization. using Python.

3. To familiarize with tools and programming | CO3: Apply statistical technigues for data analysis.
litraries used in data analysis and visualization. CO4: Develop effective visualizations using
4, To egquip students with practical skills in | Matplotlib, Seaborn and Plotly for dats
interpreting and visualizing real-world datasets interpretation,

CO5: Analyze real-world datasets and gencrate
meaningful data-driven insights for decision
| making.

UNIT I: (09Hours)
Introduction to Data Sclenee: Data Science process, lifeeyels, and applications, Types of data: structured,
semni-structured, end unstructured, Basies of statistics: mean, median, mode, standard deviation, Introduction
to Python for Data Science.

UNIT II: (0%Hours)
Data Collection and Preprocessing: Data collection methods: web scraping, APls, datasets, Data cleaning:
handling missing data, outliers, duplicate data, Data transformation: normalization, eneoding eategorieal
data, Introduction to pandas and NumPy.

UNIT I11: (0% Hours)
Exploratory Data Analysis: Descriptive statistics and summary techniques, Correlation analysis and
eross-tabulation, Grouping and aggregating data, Hands-on using pandas for EDA.

M/ lL“{h'i' atl-/ L8 _r,,j‘/}r'lm:»] Q:DL L
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UMIT IV: (PHours)

Data Visualization Techmiques: Principles of effective visualization, Plotting using Matplotlib and
Seabomn, Advanced charts: heat maps, pair plots, histograms, box plots, Introduction to interactive
visualizations using Plotly.

UNIT V: (09Hours)

Case Stodies and Applications: Real-world applications of data science in various domains. Interpreting
datasets from povernment. health, finance, and social media. Data storytelling and presentation best
practices.

Texthooks:
1. Grus, ., “Data Sclence from Scraich: First Principles with Pethon™, O'Reilly Media.
2. VanderPlas, I., “Pythen Data Science Handbook"”, O'Reilly.

Reference Books:

1. McKinney, W., “Python for Data Analysis”, O'Reilly.

2. Wickham, H., “ggplotl: Elegant Graphics for Data Analysis”, Springer.
3, Yau, N., “Data Points: Visnalization That Means Something™, Wiley.

Alternative NPTEL/SWAYAM Digital Reference
Sr.No. NPTEL/ Instructor Host Institute Links
SWAYAM
Courses Name
L: Data Science for Prof. Shankar IIT Madras https:iinptel.ac.m
Engineers Marasimhan, feourses' 1061061
Prof. Ragunathan 79
. Rengasamy =
2 Data Science Prof. Faisal Aligarh Muslim | https://onlinecour
Using Python Anwer, Prof. University | SBS.SWavama. ac.i
Mohammad | nfini25_csOd/pre
MNadeem view
A\ | M2 | fhow | Cle| 1
o ;ﬂ J External | Externul | Externall | Exfernal i ﬁﬂﬁ:ﬁﬁ
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