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Part A - lltroduction
Name of the Programme MCA
Scmester I

Name of the Course Client-side Web Technology
Course Code M24-CA,P-101

CouEe Tvpe CC.1

Pre-requisite for rhe course (if any)

Coursc Objectives This course ainrs to provide a comprehensive undorstrndinq ol front-
end development using the MERN stack, covering HTMI-, CSS, and
Javascript basics. Students will leam about React for building
dynamic user intefaces, including components, state management,
and event handling. The course also explores advanced topics such
as React Router, Redux for state management, and advanced hooks
for managing side effects and contert.

Course Learning Outcomes (CLO)
After completing this course, the leamer
rvill be able to:

pLO-1. Gain an understanding of the web development process and

Ithe components of the MERN stack, with a focus on HTML

[tructu.e, CSS sty[ing, and responsive design.
pLO-2 Develop foundational JavaScript skills, including control
btructures, functions, objects. arrays. and DOM manipulation for
dynamic web interactions.
CLO-3 Leam the basics of React, including JSX. componens, state
management, lilecycle methods, and hanrlling events and lorms
within React applications.
CLO-4 Master advanced Ileact topics like React Router for
navigdtion, state management with Redrlx, and usirg advanced
hook for managing complex state and side effects.

Theory Practical Tot.lCredits
4 0 I

Teaching Hours per week 4 0 .l

lnternal Assessment Marks 30 0 30
End Term Exam Marks 70 0 70

Ma.r. Marks r00 0 t00
Examinadon Time 3 hours

ompulsory question by taking course leaming outcomes (CLOs) into consideration. The compulsory question

: The examiner will set 9 questions asking two questions lrom each unit and one
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efere[ce Books:
1) Flanagan, D. (2020). Jovascript:'lhe Definitive Guide' O'Reilly Media'

Zi Xogenr l..earning. (2009). Web Technologies: llTML, Javascript' PHP' Java' JSP' XML' AJAX - Block

BooA. Wiley lndia Pvt. Ltd.

3) Duckctt. J. (2014). Jovoscript ond iQuery: lnteroctive Fronr-End lleb Developrnent' \Niley'

4) Robson, E., & l-reeman, f. iZOi+). Head First Javoscript Programming: A Broin-Friendly Guide '

O'Reilly Media.

5) Banks, A., & Chinnathambi, K. (201'7). Learning React: Functional Web Development with Reoct ond

Rcdri,r. O'Reillv Media
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With effect from the Session: 2024-25

Part A - Introduction
Name of dre Programme MCA
Semester

Name of the Course Operating System and Linux
Course Code M24-CAP-102
Course Type CC.2
Level of the course (As per Annexure-I 400-499

Pre-rt'quisitc for the course (if any)
Course C)bjectives flhis course provides a foundational understanding of operaring

Systems, covering their definidon, types, and functions. Students
will explore system stntctures, process management. CPU
schedulihg, memory management, paginB and segment.rtion. virtual
memory, and filc systems. Additionally, the course oflcrs an
introduction to Linux, including i$ historv, arthitecture. Iilc s\strm,
basic commands, shell scripting, process and user maragcnenr.
oetworking, system adrlinistration, and basic security concepts. ]

Course Leaming Outcomes (CLO)
After completing this course, the learner
will be able to:

LO-1. Understand the fundamental concepts, functions, an
tructures of operadng systems, and apply various CPU scheduli
lgorithms.

O-2 Grasp memorl, hierarchv, allocation techniques, paging,
gmentadon, virtual memory concepts, and file sys

LO-3 Learn the hislory features, and architecture of Lin
rm basic file operations, and write simple shell scripts.

LO-4 Manage pmcesses, users, and goups in Linux, uti
etwork commands, perform system adminisration tasks
nderstand basic secur measures

gement.

Ther:ry Practical TotalCrcdits
4 0 {

Teaching Hours per week 4 0 J

lntemal Assessment Marks 30 0
L,nd Term Exam Marks 70 0 i'O

Max. Marks 100 0 l(x)
llxamination'fime 3 hours

Part B- Conlents o[ the ( ourse
The examinet will set 9 questions asking nvo questions from each unit and one

sory question by taking course leaming outcomes (CLOs) into consideration. The compulsorv question
Question No. 1) will consist at least 4 pans covering entire svllabus. The examinee will be required to.rttempt
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Su sted Evaluation Methods

60

End Term Examilration: 70lnternal Assessment: 30
7030 Theoryfheory

t.r1l0B1) Ciass Panici
10)) mel}t/ uiz,/class test etc.:Seminar/ resentatior/assi
15

Written Exami[ation

3) N'[id-Term Exam
Part C-

ference Books:
1) silb€rschatz, A., Cialvin, P B., &cagne, G. (2018). Operating System Concepts (10th ed') Wiley'

2) Talenbaum, A. S., & Bos. H. (2014). Modern Operating Systems (4th ed')' Pearson'

3j Stallings, w. (2018). Operaring sysrems: lnremals and Design principles (gth ed.). Pearson.

4) Love, R. (2013). Linrx System Programming (2nd ed')' O'Reilly Media'

5) Nerneth, 8., Snydel G., Hein, T. R., & Whaley, B. (2017)' UNIX and Linux System Adminisaadon

Handbook (5th ed.). Pearson.

6) Sobell, N4. C;. (2017). A Pracdcal Guide to Linux commands, Editors, and Shell Programming (4th ed.)

Pea|sot't.

Das, S. (201,1). Your UNIX/l-inux; The Ultinrate Ciuide ( lrd ed ) Mc(iraw-Hill Edtrcation'

Kerrisk, M. (2010). Thc l,inux Programming Inlerface; A l''inux and UNIX System Programming

Handbooli. No Starch Press.
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With effect frorn Session: 2024-25

Part A - Introduction
Name of the Pro lre M(.A
Semester

Name t.r[ the Course Data Structures
Course Code M24-CAP-r03
Course c CC.3
Level of the course (As per Annexure-l 400-499
Pre-requisite for the course (if any)
Course Oblectives [his course introduces fundamental conceprs of algorithms and data

ptructures, including algorithmic nouItion, programming principles,
and program analysis. Students will explore arrays, searching and
sorting techniques, stacks, queues. and linked lists, along with their.
applications. fhe course also covers tree structures such as binalv
trees. AVL trees, B-trees. and tries, as rvell as graph terminology,
representation, and raversal methods. Additionallv. srudents r,vill
leim ahut set operations. file queries, sequelltial organiz-arion,
index techniques, and external sortlrlg. 

]

Course Learning Outcomes (CLO)
AIter completing this course. the learrer
rvill be able ro:

O-1. Master algorithmic notation, programming principles.
mplement aravs, searching and so(ing techniques
LO-2 Applv stacl and queue operarions, understand Iinketi lisrs,

nd their appli(ations including tiynamic storage managemenr
LO-3 Comprehend binary trees, binaryr search trees, AVL trees, B-

s, B+ tree inde-xing, Trie tree indexing, and their applications.
LO4 Utilize graph representations, rraversals, applications,

rations, and fil€ niza(ion techn ues

Theory Practical TotalCredits

4 0 I
Tcaching Hours per week 4 0 4
lnternal Assessment l\1a rks 30 0
Lrd Ierm Exam Nlarks 70 0 70
[4ar. Marks 100 0 100
Examination fime 3 hours

Part B- Coitents of the Course

questiorts, selecting one question from each unit and the compulsorv questiorr. All questions will caffy equal
arks.

Pns Th exae I rne 11 9set ues onstl skia t\{'o eII on5sti mfro each un lta ond eq ng q
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Hours

I Inroduction: Algorirhmic notario

finalyzing programs. Arrays: One d
Searching: Linear search, Binary
sorting - Insertion Sorr, Selection
Merge Son and Radix Son.

n - Programming principles - Creating programs-
imensional array, multidimensional anay, pointer arrays.
Search, Fibonacci search. Soning rechniques: Intemal
Sort, Shell Sort, Bubble Sr:rt, Quick Son, Heap Sort,

l5

lt rlition - operations - applications of stack. eueues: Definition - op€rations -
ations of queue. Linked List: Singly Linked List,
List, linked stacks, Linked queues, Applications of
ment - G€neralized list.
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P p
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60Total Contact H

Evaluation Methods
End Term Examination: 70llternal Assessment: 30

7030

). Cldss Parti
10uizlclass test etc.:. Seminar/presentatioruass
1i

Written Examination

. IVrd- ferm Exam
Part C-L Resources

erence Books:
l, Horowrtz. L., & 5ahn1, 5. (2004). FUnd.rmentols of Dota Structures' Galgo[a Book Source Pvt' L'd'

2) Samanta, D. (2012). Classic Doto Structures (2nd ed.). PrenticA-Hall of lndia Pvt. Ltd., India.

3j xruse, R., Tondo, C. L., & Leung, B. (2007). Dota Structures and Prcgrom Design in C (2nd ed )

Prentice-Hall of India P!'t. Ltd
Pearson Education.ithm AnaI inC 2nd ed.Weiss, M. A. 2006 .Da to Structures and Al

't
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Part A - Introduction
Name of the Programme MCA
Semester 1

Name of the Course Programming in JAVA

Course Code l\{24-CAP-104
Course Type CC.4
Level of the course (As per Annexure-l 400-499

Pre-requisite for the course (if any)

Course Objectives rilhis course provides a comprehensive introducdon to Java, covering
its history, features, and applications. Students will learn Java
programming basics, including syntax, variables, control flow.
methods, and arrays. The course also delves into object-oriented
programming concepts such as classes, objects, encapsulation,
inheritance, polymorphism. and interfaces. Additionally, students
will explore advanced topics like exception handling, file handling,
multithreading, event handling, generics, JDBC for database
qqlLneqiyiryr and GUI progamming $,ith Swing.

Course Leaming Outcomes (CLO)
After completing this course, the learner
rvill be able to:

PLO-1. Undenond Java's background, features, and apply
fundamdntal programming concepts including variables, operators,
control flow, methods. and arravs.
CLO-2 Master obiect-oriented progmmming principles including
classes, objects. inheritance, polymorphism, interfaces. and
packaging in Java.
CLO-3 Gain proficiency in handling exceptions, rvorking w ith files,
implementing multithreading, and utiiizing Java Collections for]
efficient data management.
CLO4 Explore and utilize advanced Java features such as generics,
lambda expressions, JDBC for database connectiviry, and GUI]
programming with JavaFX or Swing

Theory Practical TotalCredits

4 0 1

Teaching Hours per week 4 0 4

lnternal Assessment Marks 30 0 30
End Term Exam Marks 70 0 7{t

Max. Marks 100 0 100
Examination Time 3 hours

Part B- Contents of the Course
Instructions for Paper- Setter: Thc examiner will set 9 questions asking rwo questions from cach unjt and one
compulsory question by taking course learning outcomes (CLOs) into consideration. The compulsory question
(Question No. 1) will consist at least 4 parts covering entire syllabus. The examinee will be required to atrempt
5 questions, selecting one question from each unit and the compulsory question. All questions will caw equal
mark.
Unit Topics Contact

Horrrs
I ntroduction to Java: History, features, and applications; Basics of Java programming

yntax, variables, data types, operators, expressions, and statemenB; Control flow
ision-making statementS (if, else-if, switch), looping statemenrs (for, while, do-while),

aring classes, creating objects, constructors, and instance
ariables; Encapsulation: Access modifiers (public, private, protecred, default), geners, and

;Inheritance: Exrending classes, method overriding, super keyword, and method
verloading; Polymorphism: Method overiding, dynamic method disparch, and atrstrac

dlt dnbr Ich M odseth rlDecla sdmetho method rloveng ang passl parametersn8 oading,
I Ar ar ECD arrIon rilol aliz dan manl I tina drra Arrays ng, r tionsa andtn8, pu t4 ys v oPe
thmsorll

lasses and Objects: Decl

interfacinterfaces, and usinlasses lementinInterfaces: Defi interfac TM

l!r
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IV

60Total Contact H
Evaluation MethodsSu

End Tenn Exanrination: 70lnternal Assessnrent: 30
70; The30Theorv

l. CIass Participation:
10. Seminar resentadorI/a tl uiz/class test etc.

15

Written Examination

. Mid-Term Exam
Part C-Learnin R€sources

elercnce Books:
1) Balaguruswamy, E. (2009). Programming with JAVA: A Pnmer' Tata McGraw Hill'

2; luufltun, P, & Schildt. H. (2002) The ComptQte Relerence Jova 2 'lara McGraw Hill'
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PC:i PRACTICAL.i BilaAon CC:i & CC-
With effect from Session: 2024-25

Part A - Introduction
Name of the Programme MCA
Semester Ist
Name of the Course Practical- 1

Course Code M24-CAP-105
Course Type PC.I
Level of the course 400-499

Pre-requisite for the course (if any)
Course objectives This is a laboratory course and the objecdve of this course is to

acquaint the studenrs \a,ith the undersranding and implemenring of
client-side web rechnologies. Also, the concepts of operating systems
and shell programming will be implemented by the srudents.

Course Learning Outcomes (CLO)
After completing this course, the leamer
will be able to:

CLO 1: Solve practical problems related to theory courses undenaken
in the CC-l and CC-2 from applicarion point of view.

CLO 2: Know horv to rse the client-side web technologies.
CLO 3: implement the various functions of operating systems.
CLO 4: Designing and implementing the shell programs in Linur.

Theory Practical l otalCredits

0 4 4
Teaching Hours per week 0 B tl

Internal Assessment Marks 0 30 ft)
End Term Exam Marks 0 70 70
Max. Marks 0 r00 100
Examination Time 0 4 hours

Part B- Contents of the Course
Practicals Contact Hours

Practical course will consist of two components Pan-A and part-B. The examiner will set
5 questions at the time of practical examination asking 2 questions hom the pan-A and 3
questions from the Paft-B by taking course leaming outcomes (CLO) inro consideration.
The examinee will be required to solve one problem from the part-A and to write and
execute 2 questions from the Pan-B.

t20

HTML/css Basics, 
P"t-A

. Creating a webpage structure with HTML.. Styling the webpage using CSS (inline, internal, and external styles).
Resoonsive Desisn:i j:M;fi 

rE ffie ;ebiiiitsdnsire usin g medirqueries.
. Using frameworks like Bootsuap for responsive design.

JaYaS(ript Basics:
. Adding interactivity with JavaScript (DOM manipulation, event handling).. working with variables, loops, and conditions.

Frameworks and Libraries:
. Using front-end frameworks React.
. Utilizing libraries such as jQuery for DOM manipulation.

Introduction to React:
. Create a simple React component that displays ',Hello, World!', on rhe screen.. Use JSX syntax and explain its advantages over plain Javascript.

State and Props:. Build a component that takes props and renders them.
. Implement state in a contponent and update it based on user interaction (e.g.,

button click).
Basic Todo App:

evelop a Todo application where users can add, delete, and mark tasks as completed
se state to manage the lisl of tasks.
sIn React Router:

60
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. Se' p React Router ir a project and create multiple pages (e.8., Home, About,

Contact).
. lmplement navigation behveen these pages using Link and Navl-ink'

Redux Int€gration:
. lrtegrate Redux for state management in a React applicalion.
. lmplement actions, reducers, and connect components to Redux store'

Responsive Design with React Router:
. Build a responsive multi-page application using React Router'

. Ensure laybut adjustments for different screen sizes using CSS media queries o

frameworks like Bootstra
60

(Lab hours indude
insmrcdons for

writing programs

and demonstration
by a teacher and for

rurming the
programs on

computer by
students.)

d Evaluation Meth6ds
End Term Examination: 70Internal Assessment: 30

7t)> Practicum30Practicunt
J. (.lass Participation:
10. Seminar/Demonstration/Viva-voce/La b records etc.:

15

Lab record. \4va-Voce. write-uP a

execution of the programs
nd

. Mid-Term Examination
ResourcesPart C-Learnin

ornmended Books/e-resources/LMS:
1) Flanagan, D. (2020). Javascript: The Definitive Guide' O'Reilly Media'

Zi xne.;, Lcarning. (2oog). we; Technologies: HTMI', Jovosuipt' PHP' Jova' ISP' XML' AJAX - Block

Br)ok. Wiley lndia Pvt. Ltd.

Ouclett, f. 1Zofa). JavoScript o|td jQuery: Interactive Front-End Web Development ' Wiley

Robson. E.. & Freeman, t'. (2Ol'q. Ueai f irst Javascript Programning: A Brain-Friendly Guide -

N{ ediaO'Reill

3)
4)

1)

2\
3)
4)

Part-B
lmplement a simple program demonstrating the creation and synchronization o

2l Utilize coilmarrd-line tools like rvc and cat fol readin and countin words

threads or processes.

Design ani simulate a memory management system (e.g., paging, segmentation)'

lmplement algorithms Iike !'irst f it, Best Fit, and Worst Fit for memory allocation'

lmplement a'baric file system rvlth operations Iike file creation, deletion, reading'

and writing.
5) Compare 

"different file allocation methods (e.g., contiguous allocation' lin

allocation, indexed allocation).
Solve synchronization problems such as the producer-consumer problem or dinin

philosophers problem using semaphores or mutexes.

:1 implement a solution for deadlock prevendon, avoidance, or.detecdon'

8i Pr;iile aud analvz.e the performance of different scheduling algorithms (e'g 
'

FCFS, S.lF. RoLrnd Robin) using sin.lulations.

9) Evaluate the rmpact of caching and Paging saraaegies on system-perfornrance'

l6; wire a shell script named hillo.sh that prinls "Hello, World!" to the termina

wheD executed.

6)

11) Demonstrare running the script and explain how to make it executable using

chmod.
12) write a script Sreet*user.sh that prompts the user for their name and then prints

personalized greeting.

13) tJse variableito store user input and demonstrate the use of read command'

14) Create a script check-number.sh that accepts a number as an argument'

15i Check if the number is positive, negative, or zero, and print an appropriat

message using conditional statements (if-else)'

16) DevelJp a iript countdown.sh that takes a number as input and prints

e

countdown from that number to 1.

17) Use a loop (e.g., while or for) to implement the countdown

l8) Write a script file-info.sh that accepts a filename as an a[g'{ment'

igj ct'".t, if the file exists and wheiher it is a regular file or directory' Display

appropriale messages based on the checks.

Zo) ireate a script word-count.sh that reads a rext file lprovided as an argument) an

counts the nutnber of words in the file.

Page 11 of 15 .
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5) Banks, A., & Chinnathambi,
Redux. O'Reilly Media.

K. (201.7). Learning React: Functionol Web Development u/ith Reoct and

6) Silberschatz, A., Galvin, P 8., & Gagne, G. (2018). Operating Sysrem Conceps (10th ed.). Wiley.
7) Tanenbaum, A. S., & Bos, H. (2014). Modern Operaring Sysrems (4th ed.). pearson.

8) Statlings, W. (2018). Operaring Systems: Intemals and Design principles (9rh ed.). pearson.
9) Love, R. (2013). Linux System Programmiag (2nd ed.). O,Reilly Media.
10) Nemeth, E., Snyder, G., Hein, T. R., & Whaley, B. (2017). UNIX and Linux Sysrem Adminisrrarion

Handbook (5th ed.). Pearson.
11) Sobell, M. G. (2017). A Practical Guide to Linux Commands, Edirors, and Shell Programming (4rh ed.).

Pealson.

12) Das, S. (2012). Your UNIVLioux: The Ultimate Guide (3rd ed.). McGraw-Hill Eclucation.
13) Kerrisk, M. (2010). The Linur Programming Inrerface: A Linux and uNIx sysrem programming

Handbook. No Starch Press
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PC-2 PRACTICAL-2 Based on CC-3 & CC-4

With effect from Session: 2024-25

Page 13 of 15 '

Part A - Introduction
(,Ani'llmeName of the Pro

Se n]cstcr'
ractical-2Name of the Course
24-CAP-106(-ourse Code

2Course T Pe
0-,199Level of the course

uisite for the course (if any)PTC-
bj toiSrhf cCO urstsyeecti t)d;lI'l h OCrao to tlCO rseba lalss ry

ith tatin oot)dan tm mc eIlnthe derstandinstudents ple sthcquaint
thnt Ce conill im meledentsstuAlsores thedaS Sta ctu PtILI

f with Java.to ammln

(-ourse objectives

Solve practical problems related to

in the CC-3 and CC-4 from an aPPl

theory courses undertakeu
ication point of view.

Lf) 2: Know ltow to use and implement the various data structures'

LO 3: Implement the various features of Java Program ing b
writi[g suitable Programs.

LO .1: Desi and i lemcntin a lications in Java.

LOlourse Leanting Outcomes (CLO)
fter completing this course, rhe leame

ill be able to:

TotalPracticalTheo
1I(.)

( r( dirs

BBt)I cachrng Hours per wcek
30300Inrcrnal Asscssme'nt Marks
70700End Term Exam Marks
r001000lvlax. Marks

4 hours0Examinadon Time
Pan B- Contents of the Course

Contact HoursPracticals
r)n

esdons from the Part-8.xecute 2

ltermlB e\aThilI Pd Itam ne11(r Pts Itsl io Co ol\e C no SIP Cil aC C u Po
datrtP nA al0ll fronr he1ii l L] siltIn c)aat ASll(i I atra al e.,1 IllItire e nfl qeLI riS n5 pq

no1',l COI'Ill dSI irncrLC oou oLIttCrsCOU e arnllle (R b kita |lnlfro he alP n gcsu n5t) g
aand teto wIlA.t 11Ptheent I l1'loVE lleo roblreL] t0d oSel) IClllUl PX ite q

60Part-A
Task 1: Linked List ImPlem€ntation
. lmplement a singly linked list in a programming language of your choice (e g '

CrC++, -lava, Pghon).
. lnclude f uncrionsi methods for insertion (at the beginning, end. and specific

posltion), deletion and traversal'

Task 2: Stack OPerations
. lmplenlenr a stack using an array or linked list'
. in.ira" functions/methods for push, pop, peek, and checking if the stack is empty

or full.
Task 3: Queue ImPlementation
. lmplemenr a queue usirrg an array or linked list'

: i;:il;;;;,i;r;*"tnoL fo' eique'e, dequeue' peek' dnd checking if the queue

is empry or full.

fi

r n5atiooTleehea\ rc peT)(BSkTas
n .Iun JINn1 c ger'oc osenh g

D grapSrca lrcehllJ SC r) youd b (B
_! I dinaforrCa hiSE keyon r.rged ctlorlnsenlOIfLhoC dsns/() n1,]C

CIrdln0eLTCrhC preorderncr5 (aTTu ndI IalrTlaxl UMd nlan

rithmsnSorli6s'la k Algo ortSnoC ltSCmshrl 1lrfhSEllJ (l ngTt nossdnIll',lmp
L) llil tcrl.IIt (lrt on n.NS [8e

ES,IT utlil' ntIErlc u5rno lt-l ilnnd er\e0C mI lrethedreI]C fil

4: Binary
Irrrplement
Include fu
miDimum
postorder).
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Task 7: Graph Reprcsentation and Algorithms
. lmplemem an adjacency list lepresentation of a graph.
. lnclude functions/methods for BFS (Breadth-First Search) and DFS (Depth-Fi

Search traversal of the

Part-B
1) Write a Java program that converts temperatures between Celsius and Fahrenheit

based on user input using methods for conversion and input validation.
2) Implement a Java program to perform matrix addition, multiplication, an

transpose operations using arrays and methods.
3) Develop a Java program that converts a decimal number to its binary, octal, and

hexadecimal equivalents using loops and methods.
4) Create a Java program to simulate a simple bank account management system

with features like deposit, withdrawal, and balance inquiry using classes, obiects,
and encapsulation.

5) Write a Java program that r€ads a text file, counts the occurences of each word,
and displays the top N most lrequent words using HashMap for storage
soning.

6) Implement a Java program to generate the first N prime numbers using a
combination of loops, methods, and optimizations like the Sieve of Eratosthenes
algorirhm.

7) Develop a Java program rlat takes a month and year as inpur and prints the
calendar for that month using control flow statements and loops for da
calculation.

8) Write a Java program that generates different number panems like pyramid
pattems using nested loops and methods for pattem printing.

9) Create a Java program to manage an employee payroll systern with features fo

algorithms (like quickon, mergesor(, and heapson) on large arrays of integers,
measuring and analyzing time complexity.

l1) Develop a Java program that recuFively searches a directory for files matching
given paftem and displays the file paths using recursion and file handlin

12) Write a Java program to perform adthmeUc operations (addition, s
multiplication, division) on large numbers using Biglnteger class and
handling for division by zero.

g classes.
ubtr

3 IT] P emerl a J a pro am to SO VE rh e Tower of H a n o prob e nl for N di sks US 8g
rec uI5 on demon s1 ral n he steps and TIovements req tll red.

1 4 Write Ja a p IO8,ra m o fi nd the largest and smal est e ements n an afravl 5 mP ement a Java Progranl to Son an arTay of rntegers usrng bubb e son
I6 Create a Ja a p rogrant o find the frequency of each e emen m an arra
1 7) D J

v
eve op a ava pro8ra lt) to rever5 e an aIrav thou usln an addi tl (lnal arra

"v1 rite a -la a p roSra lI to nlerge two orted arlays n to a s lngl soned arril
1 9 ) Define a JJ .1 C ass IEp nting a S tuden rh pr il te lts tan CE a II ,l b d

b li
es ,tn

p U c gette J nd se er nt rlthod S

20) Create a Java program to demonsrrate constructor overloading irr a class.
21) Implement a-Java progr; n to calculare the area and perimerei of a rectangle using

a class and object.
22) Develop a Java program to implemem inheritance by creating a base class Animal

and derived classes like Dog and Cat)3 Wri te a Java program o demons tIatC nl erhod overnd ng by ting bnt D eMCn a asc
class S C and derlved C ias ses likc C irclc and R ecta n e

60
(Lab hours include

irstuctions for
lrTiting progams

and d€monsfiation
by a teacher and for

running the

Programs on
computer by

students.)

Su Evaluation Methods
IDternal Assessment: 30 nE Td erm Exami nation 07) Practicum

30 ) Practicum 70
5

eS lT) ll a /Demo trans rio J CEvo ab records etc 10. Mid-Term Examination-
15

, Viva-Voce, write-up and
execudon of the programs

Lab record

Part C-Le Resources
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adding employees, calculating salaries based on hours worked or monthlv salary,l
and generaring pay slips using classes, inheritancc, and polymorphism 

I

l0)lmplement Java programs ro compare the performance of diffcrent soningl
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