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With eff€ct from Sessior: 2024-25

Part A - Introduction
Name of the Pro anlnte Sc. Co ter Science Software
Semester

atical Foundation of Computer ScienceNanre of the Course athen')

Course Code 24-C5E-101
Course c-1

r Annexure-lLevel of the course As 499
isite for the c ourse ifPre-

course aims to develop a deep understanding of mathemadcal
ogic, including propositional calculus, semantics, and formal

bystems. It covers combinatorial methods, including count
lprinciples, generating functions, and proof techriques I
mathematical inductioo. Additionally, students will explor

Course -Ouiectiyes

ike

ps, rings, fields,
rties.

strucrured sets and algebraic sysrems, such as grou
d their and treelicadons in h theo

systems and Boolean algebra.
CLO-3 Comprehend and urilize graph rerminologies, rypes o
graphs, and related concepts like Euler and Hamiltonian graphs t
polve relevant problems.

lity,satisfia
CLO-2
rechniq

o- I U tsnde nta d nda a he NC ES o ro onpp v pn p P pos
CU u nch du n xIA ms, SE an ri rU h tab ES itdsyn cs, v

b an formald sondeducti system
Ma basster C ncou Ce nh rlenTECU reCE a 0nS TOL]ng rques P
e5u and erh NC e5 o S cturU red sels n C dU npn p eb a!l

CLO-4 Analyze
spanninB trees,

na d d ro rt ES fo ree s nc ud I]pp v P pe ll ypes
ndamenU tal lrculc SEtScut conneclts, aty

abi solto ve related b ems

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

Theory Practical TotalCredits

4 0 4
Teaching Hours per week 4 0 J
Internal Assessment Marks 30 0 30
End Term Exam Marks 70 0
Max. Marks r00 0
Exam ination Time 3 hours

Part B- Cont€nts of the Course
exanlThe n CI lI I 5 Iet t ons sk n two estU on fS rom eac uh In at dn neoques q

ul t on raki UCO lrse earn tl e5outconr C oL s I eThp sory ques nto scon dera on com IU 50 c t oI nby ng c ( ) p ry qLt

U 0 Nn 1o o il conI Ssi att eaI Ist NSa ovenC n ntrree S I bus) eThe nlxa nee Ipa be iU tored IIaIeg v req pt
estU o Sn SE Ic t( I neo Ues It on from h ntLI t dn erh oC mq n8 t on I I Iq ons I aC alupu sor)' ques qu cqrry
ksr

ns for P

Unit Topics Contact
Hours

I Logic: Propositional calculus - propositions and connectives, syntax;
Semantics - truth assignmen8 an(l rruth tables, validity and satisfiabiiiry, rautology;
Adequate set of connectives; Equivalence and normal forms; Compactness and resolution;
Formal reducibility - natural deduction system and axion] system; Soundness and

Mathematical

eteneSs.

l5

II Combinatorics: Basic counting
functions, recunence relations.
pigeonhole principle.
Structured Sets: Set, relation
honromorphism, cosets, Ring an

sunr and product, balls and bins problems, generaring
Proof techniques, principle of mathematical inducrion,

- ,\lgebraic System: Groups, Semi groups, monoid,
d Fi{,ld (definition), Relation, Equivalence relations, poser,

Lattices, llasse diagram, Boolean algcbra

t5

III f;raph Theory: In(roduction - Graph rerminologies - lypes q[ Graphs - Sub Graph- Multi

CC-1 Mathematical Foundation of Com uter Science
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h h smRegular Gp Grap Isomorphi h EulerIsomorphic raphs Sub-grap graph
m Giltonian Re lated

IV

- Fundamental Circuit and Cut-set- Connecriviry-Separability _ Relar
lenrs

istan Tree-TreeTrees D ce and-Properties otedRr.rCentre EnU rimera no
ba ed Tree Unlabeled _STree nni ll Tree Fu nda en1 taln Cpa rcu cts- UtI 5 t5e

15

Total Contact Hou 60
ted Evaluation Meth0dsSu

Internal Assessrnent: 30 End Terrn Examinarionl 70. Theo 30 70. Class Partici tion: 5
. Seminat Sentation/assi uizlclass test etc.me 10
r Mid-Ternr Exam

Written Examinarion

Part C-L Reso

1) Rosen, K. H. (201r). Discrete Mothemotics ond its Appricotions (7rh ed., speciar rndran Edirion)
Mccraw Hill Pub. Co. Ltd.

2) Liu, C. L. (2O17). Elemens of Discrete Mathemorics (2nd ed.). Mccraw Hiil.
Grimaldi, R. P. (2007). Dbcrete ond combinotorio! Mothemotics: An Apprie<l Introduetion (4th ed.)
Pearson Education Asia.

4) Lipschutz, S., & Lipson, M. (2010). Discrete Mothemotics (3rd ed.). Schaum,s Outlines, Tard McCrd
Hill Pub. Co. Lrd.

Discrete Mathematics with ltctrtions. Elsevier Publications; K osh 006'f.

erence Rooks:

3)
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With effect from S€ssion: 2024-25
Part A - Introduction

Name of the Pro ramme M. Sc. Computer Science (Software
Semester

Name of the Course vanced Com ter Architecture
Course Code 24-CSE-102
Course e c-2
Level of the course (As per Annexure-[ -499
Pre- uisite for the course (if
Course Ob1ectives

mines MIMD architectures, interconnection nctworks, and iach
herence protocols, emphasizinB performance merrics and solution

h s ISecou comcovers ta riona IN eod a e apu s, rch ctute respa dan
h r Iare hons th ant IIm) naP e loresprogr al egesgua

^p
pa

es5C T ctlo tl nopro ctilnstru lt-o eve et1 5n) Pparal nli0L p pe
sUandn aersc a r cessorsProcess ncP dU lt he rPro rLlst c reuB

eduh n na d b nrii ch hand n echn cs dd ti oc naqu v

o coherence lems in mul cessor s tems.
Course Leaming Outcomes (CLO)
After completing this course, the leamer
will be able to: LO-2. undersrand architectural feaores of mulri_issue lL

1,O-3. leam MIMD architectures and interconnection network
ed in them and evaluate their contparative performances;
O-4. analyze causes of cache coherence problem and leanr
orithm for its solution.

Lo- mea eth oc ll fo ra e rCa h tUtec ares dn xe ocepts pa ta onp
a e alsnl tns ctIru no levePa

L

rocessors;

Practical ToralCredits

.1 0 4
Teachin Hours er week 4 0 4
Intemal Assessntent Marks 30 0 30
End Term Exam Marks 70 0 7{)
Max. Marks 100 0 100
Examination Time 3 hours

Part B- Contents of the Course
kin

will

rfo eTh erexamln I] 9set ons as two tons romquesti e cha nltu andquest on
on cou rse eam tlques by outcomes oCL s ntoPulsory taking SIcon dera ong Th mCO ostl npu quesory

eti osti Nn 1o. con stsl a eas 4 Sa ncoven entire s bua eTh epan xanl eenv be re U tored tteq nrpl
stUE o lts e e!.^ n one us est on rontf cea Uh n a dn Cthe ntoq ll q es on esLl no 5pU ca equsory q ffy q

a k

Unit Topics Contact
Hours

uling for ILP- Processors: Basic biock scheduling, loop scheduling, global

fiom Mode oC nt ota ,rlI onl de mco u e harcpu ls, tecture C asst ca ton op
al tecture 5 R la tr hons b twc een mm n a np dan raa lerograp I 8uaEes p

Pra lea roceSs ee! s onda a llTA e snl nrng Types Cstru tton Lp eve P ara e LP)
so r5 de CI Se between lt m Ct o Sndepen NC ande lt era truS UCpn re o nesp PePrrfe o am cll ned eroc SS n n ctru o 5ltP I

c CS edh

hedulic n

Putational
lel archir
tectures.

r5

II Tarla eProc ssors E SUuPersca larsca ksmergen Pe ssors, o r5C nproc sup
a11 ecodd u rs laca nstrun8 pa ction s5 {lu vlhel nng, pe reDami nreglster

e ex lrecu e n n aon, cons t5 Cen o npres struc onsequec andon xceev onp
nS nlCO nson o IWL s& u arSC a sorocess pa rs.pe p

an Hch lldl chBran b em heroac s brao hng pro llc ah dII dApp e a ancbr t)hiling yed
nch tectide n0 dan IEd otlcti IIbra ch ne tlP aes dn heSC nl ES reIO Cdu e h mP
riul a bra hesnc

15
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III

etworks: for SUIES;

v, fter,

CArchite tures Conc oftS d S tri edbut a11ep d clshare em MIMD archmory ectu IEMANU NUMACC- CO& MA mode ls fo mul rsrocessotiplr Interc onn ection N M CSetri erfo rmance meaD nterconnec
ES L Iea aArr Riogj n C ahord Rin S ta Trees. 2D M She Ba rre 5 h

ercub
tV c nterconnection networks s II hS reda LIb cogle nsose5, fo ab ndwimpari dths

edock & anstr ctla onsplit arb er CSo8t stamulti e en otw ksntega

C eh hereCt-r eNC Protoco (.Cache h1) eerenc Prob em, Hard e P tocoro
S ChCa evnoop D 5ch eem s Furlectory Ma L lm eP Dd IEC orynedhai Dlrec

15

Total Contact H 60
ted Evaluation Methods

Internal Assessment: 30 End ermT tioExanrina n 70i Theo
30 >Th 70. Class Partici tion 5. Seminar/presentati ent/quiz/class test etc.: r0. Mid-Term Exam 15

Written Examination

Part C-L Resources

1) Sima, D., Fountain, T., & Kacsuk, p. (2O02). Advanced Computer Architecture. pearson Educarion.2) Patterson, D A , & Hennessy, J. L. (2013). computer Architecture -A Quqntit.tive Approach. ErsevierInd ia.

3) Hwang, K. (2001). Advonced Computer Architecture. Mccraw Hill.4) Carter, N. (2007). Computer Architecture. McGraw Hill.
Gbandan, H. F., & AlJord

Pearson Education.Parollel Processi003 Fundomentqls

erence Books:

Poge5of14 .!,11.' Chairman
DePtt. of C
and APpi'
K.U. Kur:

'1M.Sc. Computer Science (Softwore)

66f

t5

pended buses, crossbar,

Causes, Based
Protocol, Directory,



With effect from Session: 2024-25
Part A - Iffroduction

Name of the Programme U. Sc. Computer Science (Software)

Semester

Nanre of the Course A.dvanced Data Structures and Algorithms

Course Code \424-CSE-103

Course Type CC-3

Level of the course (As per Annexure-l +00-499

Pre-requisite for the course (if any)
Course Objectives This course covers advanced data structutes such as AVL. Splay, B-

Trees, Red-Black Trees, . and various heap types, alongside
fundamental graph representations and algorithms like DFS, BFS,
and shortest path algorithms. It delves into memory allocation
-echniques, dynamic programming problems, and key graph
:lgorithms for minimum spanninB trees and network flow.
Additionally, the course introduces NP-completeness and
,rpproximation techniques, rvhile also exploring parallel algorithms,
including parallel sorting, graph algorithms, and their design and
analysis.

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

CLO-I. Master the implementation and applications of advanced

tlee and heap data structures for efficient data management.
CLO-2. Develop a deep understanding of advanced graph algorithms
rnd memory allocation techniques for optimized resource
manaSement,
CLO-3. Apply advanced graph and dynamic programming
algorithms to solve complex computational problems efficiently.
CLO-4. Explore the development of approximation algorithms and

understand the principles of parallel computinB for enhanced

computational perf ormance.

Credits Theory
4

Practical Total

0 :l

Teaching Hours per week 4 0 l
Internal Assessment Marks 30 0 30

End Term Exam Marks 70 0 70

Max. Marks 100 0 100

Examination Time 3 hours
Part B- Contents of the Course

Instructions for PaDer- Setter: The examiner will set I questions asking two questions from each unit and one

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

(euestion No. 1) will consist ar least 4 parts covering entire syllabus. The examinee will be required to anempt

5 questions, selecting one question from each unit and the compulsory question. All questions will carry equal

marks
Unit Topics Contact

Hours

rees AVL Trees, Splay Trees, B-Trees, Red-Black Trees; Heaps: Binomial HeaPS

ibonacci Hea s Pairirl Hea

15

II Graphs: Graph Representations, Depth-First Search (DFS), Breadtlr-First Search (BFS),

Iopological Sorting, Srongly Connected ComPonents (SCC): Memory Allocatir.rn: Buddy

System, Memory Pool Allocation, Ga rbaqe Collection Algorithns

15

ITT Graph Algorithms: Shortest Path Algorithms (Dijkstra's, Beliman-Ford, Floyd-Warshal l),
Minimum SpanninB Tree (Kruskal's. Prim's), Network Flow (Ford-Fulkerson, Edmonds-

Karp); Dynamic Programming: Matrix Chain MultiPlication, Longest Comrnon

Subsequence (LCS), Knapsack Probl:nls, Traveling S:lesnran Problem (TSP)

15

IV Approximation Algorithms: Introdu( tion to NP-ComPleteness, Approximation Techniques
(Greedy, Local Search, Linear Programming), Specific Problems (Verlex C!yq! llqyg]llg

r5

CC-3 ,\dvanced Data Structures and Al thms
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gorithms:
Sorting

Fl---)

al Set Coveresma Pron Ienrb Par Catl AI ntrodu IOctron aralleP Compun
le Biara Stonic P aar le Para lelort, t; thm P faSort), .lMerge aph lgori

a ra el FD S Paralle rh tn and na

Total Contact Hou 6il
S Evaluation Methods

Internal Assessment: 30 End Term Examination; 70
,; Theo 30 6) 70
. Class Parti lon 5

tion/ class test etc.: 10
. Mid-Trrm Exam 15

Written Examination

Part C-Lea Resources

'I) cormen, T, H., Leiserson, c. E,, Rivesr, R. L., & stein, c. (2009). Introduction ro Algorithms (3td ed.)
MIT Press.

2) Aho, A. V, Hopcroft, J. E., & Ullman, J. D. (19S3). Dato Structures ondAlgorithms. Addison-Wesley
3) Kleinberg, J., & Tardos, E. (2006). Algorirhm Design. pearson.

4) Tarjan, R. E. ( l9B3). Doto Structures ond Nen ork Algorirhms. SIA M.
5) Motwani, R., & Raghavan, P. (1995). Rondomized Algorithms. Cambridge University press.

6) Sedgewick, R. (2071). Algorithms (4rh ed.). Addison-Wesley.

erence Books:

Gocrdrich & R, 010 thm Des snd icotions. Wil
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With effed from Session: 2024-25
Part A - Introdu.tion

Name of the Programme V. Sc. Computer Science (Software)
Semester t'
Nanre of dre Course bject-Oriented Pro anrming with Java
Course Code 24-CSE-104
Course Type
Level of the course (As per Annexure-l 100-499
Pre-requisite for the course (if any)

is course introduces Java, covering its history, features, an
pplications. Students will leam Java programming basics, includin
yntax, contJol flow, methods, anays, classes, objects, inheritance,

ipolymorphism, interfaces, and packages. Advanced topics includ
,exception handling, file handling, muhithreading, event handling,
generics, JDBC, and GUI programming wirh Swing, preparin

Course Objectives

tudents for ctical Java a lication deve ent.
O-1. Understand Java's background, features, and appJy

[undamental prog,ramming concepts including variables, operators
icontrol flow, methods, and arravs.

LO-2 Master objecr-oriented programming principles includin
asses, objects, inheritance, polymorphism, interfaces, an

LO-3 Gain proficiency in handling exceptions, working with files
implementing multithreading, and u(ilizing Java Collections fo

LO-4 Explore and utilize advanced Java features such as generics,
ambda expressions, JDBC for database connectiviry, and GU

ckaging in Java

icient data manaBement.

with JavaFX or Swin

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

Theory Practical TotalCredits
4 0 4

Teaching Hours per week 4 0 l
Internal Assessment Marks 30 0 30
End Term Exam Marks 70 0 r-O

Max. Marks 100 0 100
Examination Time

Part B- Contents of the Course
Instructions for Pap€r- Setter: The examiner will set I guestions asking two questions from each unit and one
compulsory question by taking colrse learning outcomes (CLOs) inro consideradon. The contpulsory quesrion
(Question No. 1) will coruist at least 4 parts covering entire syllabus. The examinee will be requirrd to.rrrenrpr
5 questions, selecting one quesrion from ear h unit and the compulsory question. All quesrions will carry equal
marks.
Unit Topics Contact

Houfs
I lntroduction to Java: History features, and applications; Basics of Java programming:

Syntax, variables, data types, operators, expressions, and statements; Control flow:
Decision-making statements (if, else-ii, switch), looping srarements (for, while, do-while),
and branching; Methods: Declaring nlethods, passing parameters, method overloading, and
recursion; Arrays: Declaring, initializing, and manipulating arrays. Array operarions and
algoritbms.

15

II Classes and Objects: Declaring classes, creating objects, constructor5, and irstance
variables; Encapsulation: Access morlifiers (public, private, prorecred, defauJt), getters, and
setters; lnheritance: Extending classes, method overriding, super keyword, and method
overloading; Polymorphism: Method overiding, dynamic method dispatch, and abstract
classes; Interfaces: Defining interf.tces, implementing interfaces, and using interface
references; Packagesj Creatingand u:,ing packages, importinB classes and packages.

15

cc-4 0b ect-Oriented
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III xception Handling: Understanding exceprions, try-carch block, rhrow and rh
).words, and finally block; File Handling; Reading Irom and wridn8 to files usin

ilel'-utsream, Fileoutputstream. FileReader, and FileWriter; Multithreading: Creatin
au., thread lifecycle, synchronizatron, thread communic;rtion. Applet programming,
let life Ie, let G (s n

IV vent Handling: AWT Classes, Actionlistener, Mousel,isrener. MouseMotionlrsrener, l5
yout managers, Generics: Introduction to Benerics, gl]neric classes. generic methods, Java
tabase Connectivity (JDBC): Connecting to databases. execuring SQL queries, handli
nsactions, and managing resour( es: GUi Prograntmlng: Intr(,duction to Swing [o

reatl ra ical user interfaces CL ls , event handlin a olt( rna eIt
Total Cont;rct Horr ii0

Suggested Evaluation Methods
Internal Assessment: 30 End Term Examination: 70

,,. Theory 30 2 Theory 70
. Class Pa n 5 Written Ex.rnination
. Senlinar/presentation/assignment/quiz/cl,lss tcst etc
. Mid-Term Exam

l0
t5

Par t C-Learnirrg Resources
Reference Books:

1) Balagurusrvamy, E. (20O9). Progranming \lith JAUA: A Primer. Tata Mccmw Hill.
2) Naughton, P, & Schildt, H. (2002). The Complete Reference Javq 2-'fataMccraw Hill
3) Neimeyer, P, & Peck, J. (1996). Exploring lovo. O'P(eilly.
4) Hahn, H. ( 1996). Teoch Yourself the /nfernet. Prenrice-Hall of.lndia (PH.l.).
5) Boone, B .& Stanek, W (2001) . J&o 2 Exom Guide. Tata Mccraw Hill
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With effect from Session: 2024-25
Part A - Introduction

aname of the Programme M Sc. Co ter Science (SofMare)
Semester 1'
Nanre of the Course Pr. ctical- 1

Course Code M.r4-CSE-t05
Course Type PC -l
Level of the course 40r)-499
Pre-requisite for rhe course (if any)

Th is course aims the students to leam the practical implemenhtions of
thr,advanced data structures and al8orithms based on the paper M24-
csE-103.

Course objectives

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

pl.O 1: Gain proficiency in implementing and manipulating various
pdvanced tree structures, including AVL. Splay. B-trees, and Red-Black

ELO 2: Develop skills in implementing and performing operarions on
different heap structures such as binomial, Fibonacci, and pairing
heirps.
Cl O 3: Acquire the ability ro implcment and apply fundamental graph
alBorithms for tasks like traversal, shortest parh finding, and cycle
delection.
CLO 4: Leam and compare va ous memory allocation strategies a
garbage collection algorithms ro effectively manage memory
sof tware applications.

"Jinl

Credits Theory Practical Total
0 4

8

.l

Teaching Hours per week 0 8

Internal Assessment Marks 0 30 30
End Term Exam Marks 0 70 70
Max. Mall,s 0 100 100
Examination Time 0 4 hours

Part B- Contents of the Course
Prac ticals 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 examinarron asking 2 questions fronr the pan-A and 3
questions from tle Pan-B by raking course learning outcomes (CLO) inro consideration.
The examinee will be required to solve onc problem from rhe Pan-A and to write and
execute 1 programs ftom the Pan-B.

t20

Part-A
Problems based on the theory courses M24-CSE-103 will be solved in rhis part and rheir
record will be maintained in tlle Practical Nore Book. Direcr results and quesrions will nor
be asked in rhis secrion rather exercises or applied problems based on the theory pans will
be done, as identified or given by the teacher concemed.

30

Part-B
1. Implement an AVL tree. Insen the following sequence of numbers: 20, 4, 15, 70,

50. 100. Show the tree structure after each insenion and perform necessary
rotations.

2. Develop a splay ree and insert the following sequence of numbers: 5, 9, 3, 1, 7, 6.
Show the tree structure after each insenion and splay operarion.

3. Create a B-ree of order 3 and insen the following sequence of nurnbers: 10,20,5,
6, 12, 30, 7, 17. Show the tree structure after each insertioD.

4. Construct a Red-Black tree and insert the follolving sequence o[ nulnbers: 10, 18,
7, 15, 16,30, 25,40,60, 2, 1, 70. Show the tree srrucrure altcr each inserrion and
color adjustnrent.

5. Compare the performance of AvL trees and Red-Black trees by inseningl
1,000,000 random integers and measuring the time taken for insenion and searchl

90
(Lab hours include

instructions for
writing programs

and demonstration
by a teacher and for

running the
prcgrams on
computer by

srudentS.)

PC-1 PRACTICAL.l
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6
oPeratrons.
Implement
ins ^'20),

a b noI]'1 la hea p a nd per orm h fo ll o g n5er( 0
In er(5 ex tIact m1 n D sert 7) C xtra c nl n S hor-r, tir c heap s ructu

a fte each opera tl on
7 Der e op a Il bon JcCI hea p and perf fnt he o o lt op era of nsen( I 0

t) 5a n 20 ll e11 decre ilse kev( 0 e ir C -lll u S h o ha hcil p struc tU
.l ft each o pe a ol'l

u (lre e ir p rl lrg heap a nd perfornl C o o n c oP e tl a) n5 nser( 0
dCCIE ase k"y( 0 B CX tr.rc fl n S ho lre h CA p stru C

fre ca Ch oPe ari 0n
9 Compare the performance of binomial, Fibonacci, and pairing heaps b

performing 1,000,000 insertions and 500,000 extract-min operarion;, measurin
the time taken.

10. Use a Fibonacci heap to implement Dijkstra,s algorithm for a graph with 1,
venices and 5,000 edges, and measure the time raken ro find the shonest path.

11. lmplement graph representations usrng both adjacency mat x and acljacency
Create a graph with 100 verdces and 500 edges, and <ompare rhe mernory us
and time taken for traversals.

lis
,rge

12. Develop d Deprh-First Search (DFS) algorithm and use it to detecr cycles in a
directed graph with 10 veflices and l5 edges.

13. Implemenr a Breadth-Fint Search (IIFS) algorithm and use ir to find the shonest
path in an unweighted graph with 20 vertices and 30 edges.

14. C_reate an algorithm for topologica) sorting and apply ir to a directed acyclic graph
(DAG) with 10 vertices and 12 edges.

15. Implement Tarjan's algorithm to finrl strongly connecrcd componenrs (SCCS) in a
directed graph with 10 venices and I5 edges.

I6. Implement the buddy system for mt,mory allocation. Simulate the aliocdtion and
deailocation of memory blocks ol sizes 64X8, l28KB, 32K8, and 2S6KB, and
show the memory structure after each operation,
Deve op m e0lory POo a oCA on Svstcm fo fixed-size me tnory b ocks o 64
bv te S S n1 u la e rh C a oca on a nd ca ocat o o I 1 000 b OC ks a IId measU re rh
time taken for these operations.

18. Compare different garbage collecrion algorithms (mark-and-sweep, reference
couoting, generadonal) by simulating a program that creates and destroys objects
and measure the memory usage and time taken.

19. Implement a basic mark-and-sweep garbage collecror in a simulated environmenr
with 100 objects and show the eff'ecr on memory usage after garbage collection.

20. Analyze the trade-offs between different memory alloc.rtion strategies (e.g., buddy
system vs. memory pool) by simul,tting memory usage patterns and measuring
performance.

21. Implement Dijksna's algorithm to find rhe shonesr path in a weighred graph with
10 vertices and 20 edges, and analyze its rime complexiry.

2 l Develop Bell
and demonstr
and 15 edges.

ul n Fo d a on rhnl ha nd t d ph h n 8,r I h ed8es
ate tS use n detec Lln g n e 8a CYC ES I) a Bra p lr h t) c

2.1. Create Floyd-Warshall algorithm for finding all pairs shonesr pa(hs in,r grap
with 5 venices and 10 edges, and compare its performance with Dijkstra,

lr

24
algorithm.
Implement Kruskal's algorithm to find dre minimum spanning tree of a graph with
10 venices and 15 edges, and analyze its efficiency.

25. Develop Prim's algorithm for minimum spanning rees and compare i
ormance with Kruskal's thm (]n a with I0 vertices and 15 ed ES

ted Evaluation MethodsS

Internal Assessnrent: 30 End Term Exarnination: 70
Practicum 30 r Practicum 70

. Class Partici t iorl l,

. SeminarDemonstration/Viva-voce/Lab records etc. l0

. Mid-Term Examination

Lab record, Viva-Voce, write-up and
execution of (he programs

, Part C-Learnin Ilesources
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operations:

insert(10),
insen(5), insen(15),



Recommended Books:
1 ) Cormen, T. H., Leiserson, C. E., Ri\ esr, R. L., & Srein, C. (2009). tn?roductidn to Algorithms (3d ed-)

MIT Press.

2) Aho, A. V., Hopcroft, J. E., & Ullman, J. D. (1983). orL'srr;rl"j*ia Algori hms. Addison-westey.
3

4
5
6
7

Kleinberg, J., & Tardos, E. (ZOOG). Algorithm Design. Pearson.
Tarjan, R. E. (1983). Dato Srructures ond Network Algorithms. SIAM.
Morwani, R., & Raghavan, P. (1995). Rondomized Algorirhms. Cambridge Universiry Press
Sedgewick, R. (2011). Algorithms (4th ed.). Addison-Wesley.
Goodrich M. T., & Tamassia, R 010 .Al thm Des oru1 licotions. Wil
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Name ol the Programme

With effect from Session; 2024-25
Part A - IntroductioD

M. Sc. Computer Science (Software)
Semester 1

Name of the Course Prdctical-2
Course Code M24-CSE-r06

P( -2
400-499

Pre-requisite for the course (if any)
Course objectives This course aims the students to learn the practical implemenhtions of

lhe concepts of Object Orienred programming in Java Language based
q! tqr!_pqpqr.!424-cSE-104.

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

Cl.O l: Students will achieve a thorough grasp of Java programning
language basics, including sj.ntax, data types, control flow, and basic
algorithms.
Ct-O 2: Proficiency in Object-Oriented Programming (OOP): Learners
will master essential OOP concepts such as classes, obiect\.
inlreritance, polymorphism. and encapsulation. dpplying thcm

Fltr\ tively in Java programming.
Cl O 3: Applicatrorr of Advarrced Java Concepts: Panicipanrs will bel

able to implement advanced Jdva techniques including erceprionl
hd,rdling, mulrithreading, file I/O, and GUI programmrng usirrg Swing. I

Ct.O 4: Development o[ Problem-solving Skills: The course willl
enhance students'ability to analyze real-world prublems, design lava-l
br.ed solurions. dnd implement them elliciently. fosrering strongl
pr,,blt'm-solring sLills in proBramming contexts. I

Theory Practical TotalCredits

0 1 ,1

Teaching Hours per week 0 8 I
Intemal Assessnrent Marks 0 30 30
End Term Exam Malks 0 70 70

Max. Marks 0 100 100

Examination Time 0 4 hours
Part B- Contents of the Course

Prar ticals Contacl l{ours
Practical course rvill consist of two components Pan-A and Part-B. The examiner will set

5 questiuns at the timc of practical examinarion asking 2 questions frcrm the Part-A and il
questions from de ParCB by taklng course leamin8 outcomes (CLO) inro consideration.
The examinee will be rcquired to solve one problem from the Pan-A and to wdte and
execute 2 programs from the Pan-B.

120

Part-A
Problems based on the theory courses M24-CSE-104 will be solved in this part and their
record will be maintained in the Practicai Note Book. Direct results and questions will not
be asked in this section rather exercises or al)plied problems based on the theory parts will
be done, as identified or given by the teacher concemed.

30

Part-B
W te a Java program that converts temperatures between Celsius and Fahrenheit
based on user input using methods for conversion and input validation.

2. [mplement a Java program to pcrform matrix addition, multiplication, and
Eanspose operations using anays and methods.

3. Develop a Java program that converts a decimal number to its binary, octal, and
hexadecimal equivalents using loops and methods.

4. Cre,lte a Java program to simulate a simple bank account nlanagement systen]
with features like deposit, withdrawal, and balance inquiry using classes, objects,
and encapsulation.

5. Write a Java program that reads a k,xt file, counts the occurrences of each word,

90
(Lab hours include

instructions for
writing programs

and demonstration
by a teacher and for

runninB the
progranrs on
conrputer by

students.)
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and displays the top N most frequenl words using HashMap for storage an
o n nc

(r lemmp en a J a proEra m to 8e l' e ate the ri rst N pnme NU mbers u5 n d

combination of loops, methods, and optimizations like the Sieve of Eratosthene
algorithm.

7. Develop a Java program rhar takes a month and year ns input and prints the
calendar for thar month using conrrol flow statenrents and loops for date
calculation.

B. Write a Java program that generares different number patt€ms like pyramid
patterns using nesEd loops and methods for pattern printing,

9.

10

11.

12.

14.
15.
16.

17.
18.
19.

20.
2t.

22.

23.

Create a Java program to manage an employee payroll system with features f
adding employees, calculating salaries based on hours worked or monthly salary,
and generating pay slips using classes, inheritance, and pol).rnorphism.
Implement Java programs to compare the performance of different sortin
algorithms (like quickson, mergesort, and heapson) on large arrays of integers,
measuring and analyzing time complexity.
Develop a Java program that recurstvely searches a directory for files matching a
givt,n patrem and displays rhe file parhs using recursion and file handling classes.
Write a Java program to perform arithmetic operatjons (addition, subtraction
multiplication, division) on large nrrmbers using Biglnteger ciass and exceptio
handling for division by zero.
Implement a Java program to solve rlre Tower of Hanoi problem for N disks usin
recursion, denronstrating the steps and movements required.
Write a Java program to find the largest and smallest elements in an anay.
[mplenrenl a Java program to son ar array of integers using bubble son.
Create a Java program to find the fn,quency of each element in an array.
Develop a Java program to reverse aI array without using an additional array.
Write a Java program to merge two:,oned arrays into a single sorred array.
Define a Java class representing a Student rvith private instance variables an
public getter and setter methods.
Create a Java prcgram to demonstrate constructor overioading in a class.
Implenlent a Java program to calculate the area and perimeter of a recrangle using
a class and object.
Develop a Java program to implement inheritance by creating a base class Animal
and derived classes like Dog and Cat.
Write a Java program to demonstrare method overriding by implementing a base
class Sha ald derived classes like Circle and Rectan le

Su ted Evaluatiolt Methods
Internal Assessment: 30 End Term Examination: 70

> Practi.um 30 > Pra.ticrrm 70
. Class Partici On 5
. Seminar/Demonstration/Viva-voce/Lab r ecords etc.: t0
. Mid-Term Examination l5

Lab record, Viva-Voce, write-up and
execution of the programs

Part C-Learn Resorrrcts
Recommended Books:'l) Balaguruswanry, E. (2009). Progronming \,,/ith JAUA: A Primer. Tata Mccraw Hill.

2) Nauglrton, P, & Schildt, H. (2002). lhe Complete Reference Jo\,o 2. Tata lr{cGraw Hill
3) Neimeyer, P., & Peck, J. (1996). Exploring Jovo. O'Reilly.

. 4) Hahn, H. (1996). Teoch Yourself the Internet. Prcnlice-Hall of India (P.H.t.).
5 layo 2 Exom 6uide. Tata Mccraw HillBoone, 8., & Stanek, W. 2001
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