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; Scheme of E

xamination for Undergraduate programmes

Subject: BCA
[ : r .| Contact | Internal |End te T Duration
mCoursc Code[Nomenclature of PAPER Credits | s | Marks nmrl(r:“ M:u:cl of Exam
Sem T]’Pe [ i . i . i ('rAL r_)_) B
1 TComputer Fundamental and 3 3 20 50 70 3
& C-AlL C24-CAP-  [problem solving through C :
| S 101 poactical | 2 10 20 | 30 3|
— | coa-cAp- [Logical Organization of Computer| 3 3 20 50 70 3 \
CC'BI 102 l’l‘nC”CﬂI 1 2 10 20 30 E 4 |
C24-CAP- i 3 3 20 50 70 \
K ccCl s Web Technologies ,, , : \
E Practical 1 2 10 20 30 ) 1
1st C5a.CAD- [Mathematical Foundations for 2 2 15 5 50 9
| cc-m1 104 Computer Science -1 ' g ‘
To be taken
MDC-1 | grom Pool
To be taken
SEC-1 1 grom Pool
Tao be laken
VAC-1 | £om Pool
To be taken
AEC-1 | Erom Pool
Object Oriented Programming
oy C242-§1A P- Loih Cr+ 3 3 20 50 70 3 |
Practical 1 2 10 20 30 A
94 _ [Data Structure and applications 3 3 20 50 70 3 |
CC-B2 cz42 (%AP : PP ) { A
Practical 1 2 20 30 3 !
% |
| _ [Operating system 3 3 i
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CC-M2 i e o) {
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From Pool
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From Pool
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From Pool
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C24-CAP- Front end Development 3 3 20 50 70
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403 Practical ' 1 2 10 20 30
To be taken
From Pool 2 2 15 35 50
[To be taken
From Pool
To be taken
From Pool
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part A -

" gubject

d‘Name of the Course

Course Code
Cco(}};\;ecg/ﬁ DC/CEM/DSEC/VOC/DS E/PC/AEC/
(CC

VAC)

|
*W

L evel of the course (Asp

| e

pre-requisite for the course (if any)

Session: 2024-25

Introduction

el e

BCA

L

I

Computer fundamental

and Problem Solving through C \

(24-CAP-101

cC

100-199

I

Course Learning Outcomes(CLO):

1. learn the basics of computer fundaments

2. under stand C, data types and input/output
statements, different types ol operators, their
hierarchies

3. implement programs using arrays and strings.

union etc. in C language.

5% to implement the programs based on various
concepts of C.

Credits Theory Practical 'l'm.ﬂ;
3 1 4

Contact Hours 3 2 5

Max. Marks:100(70(T)+30(P)) Time: 3 Hrs.(T), 3[*[1'5.(15;

Internal Assessment Marks:30(20(T)+10(P))

End Term Exam Marks: 70(50(T)+20(P))

After completing this course, the learner will be able (o7 |

]
\.
|
|

4. get familiar with advanced concepts like structures,

|

|
x



Part B- Contents of the Course

Instructions for Paper- Setter

-

| questions W
| quration. Al

Il set a total of nine questions. Out of which first question will be com
iner will se
ixaminer wi

duration.

Topics
Unit

Computer Fundamentals: Characteristics of Computers, Strengths and
1 om| S

Threats: Physical & non-physical threats, Virus, Worm, Trojan
l(eylogérs Rootkits, Adware, Cookies, Phishing, Hacking, Cracking,

ssificati ters, Functional, Application software,
ters, Classification of Computers, : ' |
?thil?t;ns:g;ltware Memory: Primary Memory, Secondary Menfnmy, TYPGS of storage
i i : Delinition, Functions, Features o Operating System
devices, Operating System: Definition, L

pulsory. Remaining e

four units selecting two questions from each unil: EExamination will be of (hre
ill be set from. 2 1y equal marks. First question will comprise of shor
| questions will C?:):ee‘?,m have to attempt five questions in all, selecting one question from .|,
] covering entire Syl:fll);;se‘(,:ﬁll:::e; by an external and an internal examiner. Examination wil] be of thre
unit. Practicum wi ¢

Contaci
Hmn‘s_

Limitations 10

Il |Overview of C, Character Set, Constants and Variables, Identifiers and
Data Types, Assignment Statement, Symbolic Constant.

Logical, Bitwise, Unary, Assignment, Conditional Operators and Special

ladder, switch and break stalement, Looping Statements: for, while
loop, jumps in loops.

; al

Input/output formatted function; Operators & Expression: Arithmetic,

Operator Hierarchy; Arithmetic Expressions, Evaluation of Arithmetic Expression,
Decision making with if statement, ifelse statement, nested if stalement, else-if

Keywords, | 10

Relational,
Operators

1d do-while

I |Amrays: One Dimensional arrays - Declaration, Initialization

To read radi

and Memory | 10
representation; Two Dimensional arrays -Declaration, Initialization and Memory
representation.

Functions: definition, Protolype, function call, Passing arguments (o a [unction: call
by value; cal by reference, recursive functions, Strings: Declaration and
Initialization, String 1/0, Array of Strings, String Manipulation Functions: String
Length, Copy, Compare, Concatenate etc., Search for 3 Substring.
——— o ~0py, Con :
- . . . .. . . . . Ko -
v Pmpters in ‘C. Dgclarmg and mitializing pointers, dceessing address and valye off 10
variables using pointers; Pointers and Arrays,
éltsnelrc t(lerfme;l dlata‘ types: Structures - Definition, Advanlages of
e o 2, > > ~
members,m:iclﬁmlg str;;\ctme Variables, dccessing structure members, Structure
alization, Array of Structures; Unions Uni inition; differenc

: 5] Ons - Union defj lerence

Dot Structure and s definition; difference
o ofucture a; :
N> Practicum: 2
Students arep advised ( 43
0 do labora[my/pract‘ i imi
: Ical practice noy i '

the fouowmg types of problems, p 10t limited to, byt including

igthy
O-lltml

dNSWer type questions

e-hou

|
|
|
!
|




4. To read a number, find the sum of the digits, reverse the number S
it for palindrome
5 Ei‘I:Je:?:a:][ nfl?lln?l?ers from kcyboargl .conlinuously till the user presses 999
| and to find the sum of only positive npmbers ‘
6. To read percentage of marks and to display appropriate message
(Demonstration of else-if IaFI(ICI') |
- 7. To find the roots of quadratic equation |
8. To read marks scored by n students and find the average of
marks (Demonstration of single din‘wnsu.nml array)
9. To remove Duplicate Element in a single dlmens:ona] Array
10. To perform addition and subtracnonlof Ma?rlccs .
11. To remove Duplicate Element in a single dimensional Array
12. To find factorial of a number
13, To generate Fibonacci series | TN
12 To find the length of a string without using built in function
15. To find factorial of a number
16. To demonstrate string functions
17. To read, display and add two m x n matrices using functions
18. To read a string and to find the number of alphabets, digits, vowels,
consonants, spaces and special characters

=

Suggested Evaluation Methods

Internal Assessment:

> Theory
* Class Participation: 5
* Seminar/presentation/assignment/quiz/class test etc.: 5
* Mid-Term Exam: 10

> Practicum i
* Class Participation: 5
. Seminar/Demonstran'onNiva-voce/Lab records etc.: 5
* Mid-Term Exam: NA

End Term
Examination:
A three hours |
exam for both
theory and
practicum.

Part C-Learning Resources

Recommended Books/e-resources/I,Ms: I
*  Gottfried, Byron 5 Programming with C, Tata McGraw Hill.

Balagurusamy, 2 Programming i
: : » B L 8 In ANSI C, Tata McGraw-Hi
Jeri R. Hanly & Elljot P. Koffman, Problem $q i ke

Rajaraman, N}, Computer p

rogramming iy .
Yashwant Kanetker, Workis SUNEAP],

g with C, BpR.

*Applicable for courses having p

Yashwant Kanetker, Let us C, BPB, i oua R

ractical component.




Session: 2024-25

Part A - Introduction
BCA
‘ |
gemester
" Name of the Course Introduction to Web Technologies
a
Course Code C24-CAP-102
Course Type: Ay Ce
(CC/MCC/MDC/CCM/DSEC/VDC/D&I:/P(J/\ EC/
VAC)
100-199

Level of the course (As per Annexure-I

Pre-requisite for the course (if any)

Course Learning Outcomes(CLO): After compléling this course, the learner will be able to: |
1. learn the basics of web development.
2. understand different types of web pages and

websites.
3. implement HTML and CSS for web page designing.

4. Understand the design of web crawlers and search

engines.

5*. implement the programs based on various
concepts of web development.

Credits Theory Practical Total
3 1 4
Contact Hours 3 2 5
Time: 3 Hrs.(T), 3Hrs.(P)

Max. Marks:100(70(T)+30(P))
i Internal Assessment Marks:30(20(T)+10(P))
' End Term Exam Marks: 70(50(T)+20(P))

wl
%
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Part B- Contents of the Course

nine questions. Out of which first question will be compulsory. Remaining gy,
ur units selecting two questions from each unit. Examination will be of three-loy;

.« will carry equal marks. First question will comprise of short answer type questions
#1 Juration. All questlt_JﬂS Candidate will have (0 attempt five questions in all, selecting one question from each
f | covering entire Sy”atf)us- ‘]ua[cd by an external and an internal examiner. Examination will be of three-hou
. ill be eva ]
i practicum will
unit. Pra

duration.

| i of
It xaminer will set @ total 5
' f questions will be set from

|
ey e o
e Taopics Contact

Hours

i Internet and World Wide Web (WWW); Evolution and History of 10
e eW b Pages and Contents, Web Clients, Web Servers, Web
U e "l;‘ran(s%er Protocol, URLs; Searching, Search Engines and Search
Bmwsers;lfll))’pglrifl):i[ng' Hosting website; Internet Service Provider; Planning and
g;?;;izgewel;]site; Web Graphics Design, Steps For Developing |
bsite o
::’:easting a Website and Introduction to Markup Languages (HTML al.](l DI:ITML), _ 10
HTML Document Features & Fundamentals, HTML Elements, Creating quks; i
Headers; Text styles; Text Structuring; Text colpr and Ba(;kgrou’nd; _Fo'rmattmg te‘xl:
Page layouts, Images; Ordered and Unordered hslts; lnsprtu@ Graphics; Tah!c CrtlaFlojn
and Layouts; Frame Creation and Layouts; Worlcm_g with Forms and Menus; Working
with Radio Buttons; Check Boxes; Text Boxes, HTML5

[ | Introduc

Il

11 | Introduction to CSS (Cascading Style Sheets): Features, Core Syntax, Types, Style 10
Sheets and HTML, Style Rule Cascading and Inheritance, Text Properties, CSS Box
Model, Normal Flow Box Layout, Positioning, and other useful Style Properties;
Features of CSS3.

[V | The Nature of JavaScript: Evolution of Scripting Languages, JavaScript-Definition, 10
Programming for Non-Programmers, Introduction to Client-Side Programming,
Enhancing HTML Documents with JavaScript. Static and Dynamic web pages

V* | Practicum: 25
Students are advised to do laboratory/practical practice not limited |
o but including the following types of problems: ]
*  Create a web page using an ordered list and an unordered list. |

Design a web page to show your institute with hyperlinks.
Create your resume on an HTMI, page.

Create a web page and divide the web page into four frames. |
In one frame create three links that will display different

i HTML forms in the remaining three frames respectivel y.

i tcfﬁa[e a web page to show the college record in the form of a
. able.

Wri_te an HTML code (o add internal CSS on a webpage
Design a blog-style pers

onal website. Desi : con . : i
college with Rypertinks. site. Design a web page to display your




. Write a JavaScript program (o find the maximum number in an array.
Write a JavaScrip! funct
orwards and backward).

2 CSS file and attach it o any 3 HTML webpages.

yan in a page and color two words with the same colors.
CSS create a styled checkbox with animation on state

the same [
. Write
. Use Div and s}
. Using HTML,

. Designaweb s |
0 T%xt boxes for To, CC, and BCC respectively.
o Text field for the message.

o Send button.
o Option for selecting a file for attachment
. After clicking the send button a new page should open with the display

ion to check if a given string is a palindrome (reads

1ange . 1
chent page that is like a compose page of e-mail. It should have:

Write a JavaScript function to calculate the sum of two numlmrs_\‘—\
.

message “Message has been sent”.
Suggested Evaluation Methods

Internal Assessment:

> Theory
« Class Participation: 5
« Seminar/presentation/
« Mid-Term Exam: 10

> Practicum
« Class Participation: 5 2
. Seminar/Der:tonstration/Viva—voce/Lab records etc.: 5
« Mid-Term Exam: NA

assignment/quiz/class test etc.: 5

End Term

|
{

Examination: |
A three hours|

exam for
both theory
and
practicum.

Part C-Learning Resources

Recommended Books/e-resources/LMS:
« Raj Kamal, Internet and Web Technologies, Tata McGraw-Hill.
- Ramesh Bangia, Multimedia and Web Technology, Firewall Media.
» Thomas A. Powell, Web Design: The Complete Reference, Tata McGraw-Hill
»  Wendy Willard, HTML Beginners Guide, Tata McGraw-Iill.
* Deitel and Goldberg, Internet and World Wide Web, How to Program, PHI
* David Flanagan, JavaScript: The Definitive Guide: The Definitive Guide.

Book, Wiley India Pvt. Ltd. 7

A 1 ' : :
Applicable for courses haying practical component. ;

T

* Kogent Learning, Web Technologies: HTML, JavaScript, PHP, Java, JSP, XML, AJAX - Black

|




Session: 2024-25

part A - Introduction
BCA
|

‘ er —— —
e Logical Organization of Computer

M C24-CAP-103

ComseCode \
cC -
3 e: P
(EQ}EEE%DC/CC M/DSEC/VO C/DSE/PC/ALEC/ ‘
VAC) \
100-199 71
|
|

Level of the course (As per Annexure-1

Basic Knowledge of Mathematics (10" ILevel)

pre-requisite for the course (if any) -

After completing this course, the learner will be able 10 |

1. understand number systems, error detecting ‘
correcting code and representations of numbers in a |
computer system. ‘

2. understand computer arithmetic and Boolean
algebra and simplification of Boolean expressions

3. understand working ol logic gates and design
various combinational circuits using these logic
gates.

4. understand working of different types of flip-flops
and design different types of registers.

Course Learning Outcomes(CLO):

5*, to understand the practical aspects of logical
organization of computer.

Credits i Theory Practical Total
3 1 4

Contact Hours . 3 2 5

Max. Marks:100(70(T)+30(P)) Time: 3 Hrs.(T), 3Hrs.(P)

Internal Assessment Marks:30(20(T)+10(P)) )

End Term Exam Marks: 70(50(T)+20(P))

Gg/a!;%?abp

£z




i xaminer
que

duration.

will set a total

stions will be se
f| duration. All g
covering entire sy_
\nit. Practicum wil

Part B- Contents of the CON
]!lﬁ!t!lg:im!s [m‘.&lM"

of nine questions. Out of whi?h first question wil] pe com

¢t from four units selecting rwn"qlmstmns'fmm 'oarh unit. Examin
b By equal marks. First qu(;Sllﬂl‘l will comprise of short answer type

didate will have to attempt five questions in all, selecting one qucstic[;)n fqu0

ated by an external and an internal examiner. Examination will be N

pulsory. Remaining e

. ‘ i
ation will be of three- iy

. hony
uestion : stions
Jlabus. Can

] be evalu

N cach
”r [hl'(‘[‘-l‘un”

Topics
r__-_____[:]_I;;_l_r_-—-———""—' p Contact

Hours
"’l‘—_{[\]umhﬁ‘l' Systems: Binary, glglzll\ll, I-IILxclclccnndl ete. Conversions from one| 10
4 1
: - system to another, BCD Numbe _

g;g:gﬁ: HyBCD Codes: Natural  Binary Code, Weighted Code, Splf-
compiimenting Code, Cyclic Code. fis. e lbRa ran .

Error Detecting and  Correcting Codes. Character representations: ASCIJ,
:BCDIC and Unicode. = _ :

IEJumber Repl.esenta[ions: [nteger numbers - sign-magnitude, 1's &amp; 2’s
complement representation. Real Numbers normalized floating point
representations.

I Binary  Arithmetic:  Binary Addition, ~Binary  Subtraction, Binary | 10
Multiplication, Binary Division using 1’s and 2’s Compliment representations,

i Addition and subtraction with BCD representations. Boolean Algebra: Boolean
Algebra Postulates, basic Boolean i
Theorems, Boolean Expressions, Boolean Functions, Truth Tables,
Canonical Representation of Boolean Expressions: SOP and POS,
Simplification of Boolean Expressions using Boolean Postulates
&amp; Theorems, Kaurnaugh-Maps (up to four variables), Handling Don’t
Care conditions.

111 Logic Gates: Basic Logic Gates — AND, OR, NOT, Universal Gates — NAND, | 10
NOR, Other Gates — XOR, XNOR etc. Their symbols, truth tables and Boolean
expressions.

Combinational Circuits: Design Procedures, Half Adder, Full Adder, Half
Subtractor, Full Subtractor, Multiplexers, Demultiplexers, Decoder, Encoder,
Comparators, Code Converters.

IV ISequential Circuits: Basic Flip- Flops and their working. 10
Synchronous and Asynchronous Flip —Flops, Triggering of Flip- Flops,

Clocked RS, D Type, JK, T type and Master-Slave Flip-Flops.
State Table, State Diagram and State Equations.
Fllp-flo;?s chgracteristics & Excitation Tables.
geqlﬁﬂlﬂalclrcwts: Designing registers —Serial-In Serial-Out (S1SQ), Serial-In
(I?Irgoe 'PO“‘ (SIPO), Parallel-In Serial-Out
T ) Parallel-In Parallel-Out (PIPO) and shift registers. |
racticum: 2 |
5
Students ar ise . s
i vised o do laboratory/practical practice not limited to, but '

fincluding the following types of problems:




" |Number System: |

« Problems \}

. Programs based on

I Binary Arithmetic

‘ . Pproblems base
Arithmetic.

. Problems base

[Logic Gates
. Understanding working of logic Gates.

Combinatorial Circuits:
« Designing and understandin

Sequential Circuits:

« Designing an

based on Number System and their conversion
Number System conversion. :

d on Binary Arithmetic. Programs based on Bina
ary

d on Boolean Expression and their simplification

i various combinational circuits

d understanding various sequential circuits.
SuggESted Evaluation Methods

| Internal Assessment: e
> Theory nd Term
« Class Participation: 5 Examination:
. Seminaripresentation/assig_nment/quiz/class test etc.: 9 A three hours
« Mid-Term Exam: 10 exam for both
> Practicum lheory and
* Class Participation: 5 e
. 'S‘eminaﬂDemonstrationNiViJ-voce/Lab records etc.: 5

. Mid-T_erm Exam: NA :

part G-Learning Resources

_A ‘;;Booksle-.resouifceleMS: :

MmSMano, Digita’l.lfqgic and Computer Design, Prentice Hall of India Pvt. Ltd
/. R a;*_a;;:;,:.‘r. :adhaf!mshnan,_ Ah-;nwoducﬁon to Digital Computer Design, Prent{ce Hall
'S. Tanen aum-,..Strucmred'Complit‘-'l"(}l’ganization, Prentice Hall of India Pvt. Lud |

las Carter, Schaum’s Outlines Computer Architecture, Tata McGraw-Iill




Session: 2024-25

Part A - Introduction

BCA

Subject

Semester i

[t .
Name of the Course

Mathematical Foundations for Computer Science-1

C24-CAP-104

Course Code

Course Type:
(CC/MCC/MDC/CCM/DSECNOC/DSE

cCc-M

JPC/AEC/ VAC)

Level of the course (As per Annexure-

Pre-requisite for the course (if any)

Course Learning Outcomes (CLO):

After learning this course student will be able:

1.Gain the knowledge fundamental concepts of Discrete

mathematics li
Logic. Underst
determinants, and

Define the fundamental concepts ol Dis
Sets, Relations, Functions, Propositional Logic.
2. Express a logic sentence
logical connectives.

ke: Sets, Relations, Functions, Propositional
and various concepts of matrices and
acquire the cognitive skills to apply

different operations on matrices and determinants.
crete mathematics like:

3. Apply the rules of inference and contradiction for proofs of

various results

in terms of predicates, quantifiers and|

:

Credits Theory Practical Total
2 0 2
Contact Hours 2 0 2 ;
Max. Marks:50 i
Time: 2 Hrs.(T
Internal Assessment Marks:15 =
End Term Exam Marks:35




Part B-Contents of the Course e e e

Examiner will set a total of five questions. Out of fvhich ﬁr'st question wi.ll be compulsory carry 15 Mark
Remaining four questions will be set from two Ull.ItS selecting .lwo qu:stlons from each unit, .F,xamiml-,(,
will be of two-hours duration. Except First question all questions will carry equgl marks. First questio
will comprise of short answer type questions covering entire syllabus. Candidate will have 1o attempt thre

lquestions in all, selecting one question from each unit.

Instructions for Paper- Setter

|

Unit

Topics Contact
Hours

I

I

Sets and Relations: Definition of sets, subsets, compler'nent of a set, ur?ivcrsal set, 12
intersection and union of sets, De-Morgan's Iaws.,.Cnrtesmn prodllFls, Equwal?nt 'sets,
Countable and uncountable sets, Minset, .Pnrtmons' of sets, Sln‘?pk: App.hcanons_
Definition of Relation, Properties of Relations, Equivalence Relanori, Partial Orc!er
Relation, POSET, Lattice. Function: Domain and Range, Types of Functions, Composite

and Inverse Functions.

Algebra of Logic: Proposition logic, basic logic, Logical Connectives, truth tables, 12
tautologies, contradiction, Logical implication, Logical equivalence, Normal forms,
Theory of Inference and deduction. Predicate Calculus: Predicates and quantifiers.

Algebra of Matrices: Definition, Types of Matrices, Addition, Subtraction, Sca!ar
Multiplication and Multiplication of Matrices, Adjoint and Inverse of a matrix.
Determinants: Definition, Minors, Cofactors, Properties of Determinants, Applications of
determinants in finding area of triangle, Solving a system of linear equations.

Suggested Evaluation Methods

* Seminar/presentation/assignment/quiz/class test etc.: 4
* Mid-Term Exam: 7

Internal Assessment: End Term
> Theory Examination: |
* Class Participation: 4 A 2 hours
exam

Part C-Learning Resources

Text /Reference Books:

C.Y. Young (2021). Algebra and Trigonometry. Wiley.

S.L. Loney (2016). The Elements of Coordinate Geometry (Cartesian Coordinates) (2" Edition).
G.K. Publication Private Limited, '

C.C. Pinter (2014). A Book of Set Theory. Dover Publications.

A. Tussy, R. Gustafson and D. Koenig (2010). Basic Mathematics for College Students (4"
Edition). Brooks Cole

Kenneth H. Rosen, Discrete Mathematics and Its Applications, Tata McGraw-Hill, Fourth Edition.

Sey.mour Lipschutz and Marc Lipson, Theory and Problems of Discrete Mathematics, Schaum Outline
Series, McGraw-H ill Book Co, New York.

L Searle, Shayle R., and Andre 1. Khuri.Matrix algebra useful for statistics. John Wiley & Sons, 2017.

ﬂ A : \‘..n\. - ) N
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part A - Introduction

BCA

Object Oriented Programming using C++

C24-CAP-201

CGC

T100-199

After completing this course, the learner will be able to:
1. learn the input/output statements and

functions in C++. ' '

2. get familiar with OOPS concepts along with
constructors and destructors in C-++ language.

3. Learn the various concepts of operator overloading

and inheritance.
4. get familiar with concepts of virtual functions and

exception handling in C++ language.

A ’itﬂfjleme‘nt-ﬂlé»programs based on various
concepts of C++.

Theory Practical Total
3 1 4
3 2 5
“Time: 3 Hrs.(T), 3Hrs.(P)




part B-Gontents of the Course \

Instructions for Paper- Setter

Jine questions. Out of which first question will be compulsory. Remaining
cting two questions from each unit. Examination will be of
al marks., First question will comprise of short answer type
attempt five questions in all, selecting one

per will set a total of 1
ns will be set from four units sele

All questions will carry equ
tire syllabus. Candidate will have to

mi

g it quES[iO ’
elﬂe.hour duration.

jestions covering ent
gestion from each unit.
practicum will be evaluated by

Juration:

an external and an internal examiner. .xamination will be of three-hour

Contact
Hours

10

Topics

Unit

C++: Unformatted and Formatted 1/0 Operations. 1/0 using

-ators and streams in C++.

Definition, return values, arguments, passing
cursion, Inline Functions,

[nput Qutput in '
insertion and extraction opet

Functions: Declaration and
arameters by value, call by reference, call by pointer, Re

Function overloading. Pointers, structures, and union in C++.
| e e ¥
C++: Class and Objects, Data hiding & encapsulation,

2 -
| Object-urlemcd features of
mbers and Member Functions, accessing class members,

abstraction, Data Me
empty class, local class, global class, Scope Resolution Operator and its Uses,
s Class, Friend function

Static Data Members, Static Member Functions, Structure v
and friend class.
Gonstructors and D
Default constructor, P
[Deslructors, Dynamic initi
ading: Overloading unary
lation ol strings using operators.

o class, Accessing the base class member,
hierarchical, hybrid; Virtual base class, Abstract

estructors: Construclors, Instantiation of objects,
arameterized constructor, Copy constructor and its use,
alization of objects.

and binary operators: arithmetic

10

Operator Overlo
: pperators, manipt'
[mheritance: Derived class, bas
Inheritance: multilevel, multiple,
class. ‘
1v [Virtual Functions, pure virtual functions; Polymorphism & its types
[Exception Handling in C++: exception handling model, exception handling
constructs - try, throw, catch, Order of catch blocks, catching all exceptions, Nested

try blocks, handling uncaught exceptions.

V* [Practicum:
Students are advised to do laboratory/practical practice not limited to
' but including the following types of problems:
* Write a program that accepts principle, rate, and time from the
* user and prints the simple interest. X
erlte a program to swap the values of two variables.
Write a program to check whether the given number is even
or odd (using?: ternary operator).
Wr{tg a program to check whether the given number is
{J:s_xtlve or negative (using?: ternary operator).
Tite a program that inputs three numbers and displays the largest number
using the ternary operator.

L] [T 1
\_NAP to lmti._all'.ze data members of the class using the constructor.
et b mnd initinliza the mamhere nf that class to those

10

25

!
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values. ;
« Create a class called cube with the data members Length, Breadth, Height

Members functions:
o To accept the details.
o To calculate the volume of the cube.

o To display the details.
'WAP to calculate the sum using constructor over

WAP to demonstrate the use of destructor.
Create a C++ Program (o show the order of constructor and destructor.

. C++ Program to Find the Number of Vowels, Consonants, Digits, and White
| Spaces ina String
¥ C++ Program to Multiply Two Matrices by Passing Matrix to Function
Increment ++ and Decrement -- Operator Overloading in C++ Programming
C++ Program to Add Two Complex Numbers

C++ Program to Show Function Overriding

C++ Program to Show Polymorphism in Class

C++ Program to Show Function Overloading

C++ Program to Show Inheritance

Suggested Evaluation Methods

loading.

s & o o

End Term

Examination:
A three hours
exam for both
theory and
practicum.

: 'k}lp, The g:++ ijogramming Language, Pearson Education
. E., Object Oriented Programming in C++, Tata McGraw-Hill.
nnson, An Introduction to Object-Oriented Application Development, Thomson Learning.

k e for courses having practical component, N




Session: 2024-25

Part A - Introduction

BCA
]
of the Course Data Structure and applications
irse Code C24-CAP-202 \
surse Type: CcC
CC/MDC/CCM/DSEC/VOG/DSE
AEC/ VAC)
of the course (As per Annexure-1 100-199 \
uisite for the course (if any) ‘
rning Outcomes (CLO): After completing this course, the learner will be able to:

1. learn the basics of web development.

2. understand different types of web pages and
websites.

3. implement HTML and CSS for web page designing.
4. Understand the design of web crawlers and search
engines.

5*. implement the programs based on various
concepls of web development.

Theory Practical Total
3 1 4 J
3 B 2 5

Wﬂ[’!')*SB(P}) Tk Time: 3 Hrs.(T), 3Hrs.(P) ¢

m Marks: 70(50[’,[')+20(P)) ;

-

Y
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Part B-Contents of the Course

Instructions for Paper- Sctter

xami“er \fvll] sel'a total of nine questions. Out of which first question will be co;
o questions \.mll be set from four units selecting two questions from each unit nl‘
[ hour duration. All questions will carry equal marks. Firs question will (un]-pl'iw of

‘ﬂeS[iOHS covering ent.u'e syllabus. Candidate will have to attempt five questions in all s
~estion from each unit. s d

practicum will be evaluated by an external and an internal examiner

\

lelso‘l'y. Remaining
Xamination will he o

T g MU

short answer lype
lecting one \

. Examination will be of three-hour |

|

topics Contact
s Hours
. Data Structure Definition, Data ‘Type vs. Data Structure, Classification of Data 10 : \
| srructures, Data Structure Operations, Applications of Data Structures. |
; Algorithm Specifications: Performance Analysis and Measurement (Time and
| - |space Analysis of Algorithms- Average, Best and Worst Case Analysis).
Arrays: Introduction, Linear Arrays, Representation of Linear Array in Memory, |
wo Dimensional and Multidimensional Arrays, Sparse Matrix and its '
Representation, Operations on Array: Algorithm for Traversal, Selection,
Insertion, Deletion and its implementation. |
TString Handling: Storage of Strings, Operations - on Strings viz., Length, 10 1
Concatenation, Substring, Insertion, Deletion, Replacement, Pattern Matching ‘
Linked List: Introduction, Array vs. linked list, Representation of linked lists in '
Memory, Traversing a Linked List, Insertion, Deletion, Searching into a Linked 1‘
list, Type of Linked List. :
—IIIfStack: Array Representation of Stack, Linked List Representation of Stack, 10 g
Algorithms for Push and Pop, Application of Stack: Polish Notation, Postfix |
Evaluation Algorithms, Infix to Postfix Conversion, Infix to Prefix Conversion, \
Recursion. Introduction to Queues: Simple Queue, Double Ended Queue,
Gircular Queue, Priority Queue, Representation of Queues as Linked List and
Array, Applications of Queue. Algorithm on Insertion and Deletion in Simple
Queue and Circular Queue. Priority Queues
IV [Tree: Definitions and Concepts, Representation of Binary Tree, Binary Tree 10
Traversal (Inorder, postorder, preorder), Binary Search Trees — Definition, .
Operations viz., searching, insertions and deletion; Searching and Sorting , J:
Techniques, Sorting Techniques: Bubble sort, Merge sort, Selection sort, Quick |1
sort, Insertion Sort. Searching Techniques: Sequential Searching, Binary |
Searching. =
25

v*

Practicum: :

Students are advised to do laboratory/practical practice not limited

to but including the following types of problems: i

» Write a program that uses functions to perform the following operations on
an array i) Creation ii) Insertion iii) Deletion iv)Traversal.

* Write a program that uses functions to perform the following operations on
strings i) Creation ii) Insertion iii) Deletion iv) Traversal. _

* Write a program that uses functions to perform the following operations on

a singly linked list i) Creation ii) Insertion iii)Deletion iv) Traversal.

“WAPtse n nemvsimes Hnk srnnn Foanelane ba narfarm tha fallawing anerattone nn

2]



a doubly linked list i) Creation if) Insertion iii) Deletion iv) Tray e
* Write a program that implement stack (its oper, e

ation
Linked list(Pointers). ons) using ) Arrays n)

* Write a program that implements Queue (its ope —_
3 R perations) usin g
ii) Linked lists (Pointers). ) B 1) Arrays and

* Write a program that implements the following sorting i) Bubble sort ii)
Selection sort iii) Quick sort.

* Write programs for various types of tree traversals {\

Suggested Evaluation Methods

| -ui,nemal Assessment: . End Term

Theory s - Examination:
"+ Class Participation: 5 A three hours
. Semmar/presenlauon/ass:gnmen[/qLuz/c]ass test etc.: 5 exam for both

+ Mid-Term Exam: 10 theory and

' Pmcmum practicum.
_‘f:laiss Participation: 5

+ Seminar/Demonstration/Viva-voce/Lab records etc.: 5
Term Exam: NA

Part C-Learning Resources

srence Books: . o
‘Seymour Lipschutz, Data Structures, Tata McGraw- Hill Publishing Company Limited,
jaum’s Outlines. _

: dyan I;angsam, Moshe J. Augenstein, and Aaron M. Tenenbaum, Data Structures ‘
C, Pearson Education. : ik .
mbley, J.P. And Sorenson P.G., An Introduction to Data Structures with Applications,
raw-Hill. e .

tk Allen Weiss, Data Structures and Algorithm Analysis in C, Addison- Wesley




Session: 2024-25 \

Part A - Introduction

BCA

Concepts of Operating Systems

C24-CAP-203

CcC

100-199

After completing this course, the learner will be able to:
1. understand the basic concepts of operating

systems and their services along with process
management.

2. understand the concept of process scheduling and
acquire knowledge of process synchronization.

3. learn about memory management and virtual
memory concepts.

4. learn to work with directory structure and

security aspects.

5*, implement the programs based on the
operating system.

Theory Practical Total
3 i 1 4
3 2 5

Time: 3 Hrs.(T), 3Hrs.(P)

23



Part B-Contents of the Course

n ion.
| . Instructions for Paper- Snm\:
er will set a total of nine questions, Oy of whi i |
: : ch, the first questj i
h_t quesuops. will be set [rgm four units selecting two que(;tionsog-ow ey unt T e
o will be of three-hour duration, All questions will carry equal marksmTeladf" e
3 s / : . L'he first i i

bt apSWE' q;pe qucsuons'coy'ermg the entire syllabus, The candidate will he ol
electing one from each unit. First question will be compulsory S SRR
o will be evaluated by an external and an internal examiner. The ex

amination will be of three-

Topics .
Contact

3 ‘ — Hours
Juctory ch_cepls. Opelal.mg System, Functions and Characteristics 10

rical Evolu}mn of Operating Systems, Operating System Structure,

s of Operating System: Real-time, Multiprogramming, Multiprocessing,
rocessing. |

erating System Services, Operating System Interface, Service System

s, and System Programs.

ess Management: Process Concepts, Operations on Processes, Process

5, and Process Control Block. Inter-Process Communication.

scheduling: Scheduling Criteria, Levels of Scheduling, Scheduling 10
ithms, Multiple Processor Scheduling, Algorithm Evaluation.
ronization: Critical Section Problem, Semaphores, Classical Problem
nchronization, Monitors.

locks: Deadlock Characterization, Methods for Handling Deadlocks,
lock Prevention, Deadlock Avoidance, Deadlock Detection and

overy.

ymory Management Strategies: Memory Management of Single-user and 10
er Operating Systems, Partitioning, Swapping, Contiguous Memory
location, Paging and Segmentation;

‘Memory Management: Demand Paging, Page Replacement

prithms, Thrashing.
ementing File System: File System Structure, File System
tation, File Operations, Type of Files, Directory Implementation,
ation Methods, and Free Space Management.
Scheduling algorithm - SSTF, Scan, C- Scan, Look, C-Look.
Management.

10

um: 25

ents are advised to do laboratory/practical practice not limited to but
ding the following types of problems:

Wol:king with various operating systems, and performing different operations
- Using operatling systems.
' Write a program to print file details including owner access permissions, and
file access time, where file name is given as argument.

~ "Iite a program to copy files using system calls.

VIite a program to implement the FCFS scheduling algorithm.

ite a brogram to implement the Round Robin scheduling algorithm.

24




Session: 2024-25

Part A - Introduction

_MH
1 \

Mathematical Found

ations for Computer Science.iy

C24-CAD-204
CC-M B

Alter learning this course student will he able:
1.Gain the knowledge of concepts and related terminology of 1
probability and statistics including random variables, |
expectations, probability distributions, measures of central
tendency, correlation, tests etc. ]
2. Solve the different problems of probability and statistics.
4. Compile and integrate the knowledge of probability and ‘
statistics to solve the real world problems. Probability and ‘
Statistics Detailed contents

Theory Practical Total |
2 ' 0 2
2 0 2

Time: 2 Hrs.(T)

25



Part B-Contents of the Course

Instructi -

{examiner will set a total of five questions. Out of which first i

wemaining four questions will be set from two units selecting two questions f; o B Marks,

|will be of two-hours duration, Except First question all questions wil| cars X
>I comprise of short answer type questions covering entire syllabus, Candirc}’ate

jons in all, selecting one question from ecach unit,

qua.l marks, First Question
e will have to attempt three

Topics \\
g ; \‘ Contact
o 9 Hours
nMﬂS““’ of Central T::ndency: Overview of Mean, Arithmetic Mean, Geometric Mean 12
| Harmonic Mean Median and Mode. >
| Measure of Dispersion: Standard Deviation, Variance, Range, Percentile:, Quartife,
quartile Range, Moments and Moments Generating Functions,
| prob "lity: Deﬁ.n‘ition and var'ic?us approacl?cs.of Probability, Addition theorem, Boole 12 e
ty, Conditional probability and multiplication theorem, Independent events, -
eorem and its applications.,
iable and probability functions: Definition and properties of random
Discrete and continuous random variables, Probability mass and density
[ istribution function. Concepts of bivariate random variable: joint, marginal
nal distributions.
} ression, Rank correlation, Correlation coefficient,
Suggested Evaluation Methods
End Term |
Examination: |
A 2 hours ’
‘ i E
ignment/quiz/class test etc.: 4 exam |
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