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SEMIII 

3CS200PC/3DS200PC/3AD200PC/3KE200PCDISCRET

ESTRUCTUREANDGRAPHTHEORY 

CoursePre-requisite: 
BasicknowledgeofMathematics 

 
CourseObjectives: 
Throughoutthecourse,studentswillbeexpectedtodemonstratetheir 
understandingofDiscreteStructurebybeingabletodoeachofthefollowing: 
• Usemathematicallycorrectterminologyandnotation. 
• Constructscorrectdirectandindirectproofs. 
• Applylogicalreasoningtosolveavarietyofproblems 

 
CourseOutcomes(ExpectedOutcome): 
Oncompletionofthecourse,thestudentswillbeableto: 
1. Analyzeandexpresslogicsentencesintermsofpredicates,quantifiers,andlogical connectives. 
2. Derivethesolutionforagivenproblemusingdeductivelogicandprovethesolution 

basedonlogical inference. 
3. Classifyalgebraicstructureforagivenmathematicalproblem. 
4. Performcombinatorialanalysistosolvecountingproblems. 
5. Performoperationontreesdatastructures. 
6. Developthegivenproblemasgraphnetworksandsolvewithtechniquesofgraph theory 

 
Syllabus: 

 
UnitI:TheFoundations:LogicandProofs(Hours:07) 
Propositions,TruthTables,CompoundPropositions,LogicalOperators,LogicandBit Operations; Logical 
Equivalences, Normal Forms, De Morgan’s Laws, Satisfiability: Applications and Solving Problems; Predicates, 
Quantifiers: Restricted Domains, Precedence,LogicalEquivalences;RulesofInferenceforPropositionalLogic. 

 
UnitII:Sets,FunctionsandRelation(Hours:07) 
Introduction,VennDiagrams,Subsets,Sizeofa Set,PowerSets,CartesianProducts,Set 
NotationwithQuantifiers,TruthSetsandQuantifiers,SetOperations,Functions,Inverse 



Functions, Compositions and Graphs of Functions ,Partial Functions; Sequences, 
Summations;CountableSets,AnUncountableSet;FunctionsasRelations,Relationson a Set, Properties of Relations, 
Combining Relations; Representing Relations Using 
Matrices;RepresentingRelations,ClosuresofRelations,EquivalenceRelations. 

 
UnitIII:AlgebraicStructures(Hours:07) 
Algebraic Systems: Examples and General Properties; Semigroups and Monoids: 
HomomorphismofSemigroupsandMonoids,SubsemigroupsandSubmonoids;Groups: 
Definitions,SubgroupsandHomomorphisms,CosetsandLagrange’sTheorem,Normal Subgroups, algebraic Systems 
with Two Binary Operations; Group Codes: The 
CommunicationModelandBasicNotionsofErrorCorrection,HammingDistance. 

 
UnitIV:BooleanAlgebra(Hours:07) 
Lattices,BooleanAlgebra:BooleanFunctions, RepresentingBoolean Functions,sumof 
productexpansions,ProductofsumexpansionFunctionalCompleteness,LogicGates, 
CombinationsofGate,MinimizationofCircuits,KarnaughMaps. 

 
UnitV:Tree(Hours:07) 
Introduction,RootedTree,orderedrootedtree,treeasmodel,PropertiesofTrees, 
Applicationsoftree,BinarySearchTrees,DecisionTrees,PrefixCodes,HuffmanCoding, Game Trees, Tree traversal, Preorder 
Traversing, Inorder Traversing, Post order Traversing, SpanningTree,Minimumspanningtree 

 
UnitVI:Graph(Hours:07) 
GraphModels; BasicTerminology, Special Simple Graphs, Bipartite Graphs, Matchings, 
ApplicationsofSpecialTypesofGraphs,NewGraphsfromOld;GraphRepresentation, 
AdjacencyandIncidenceMatrices,IsomorphismofGraphs, 
DeterminingIsomorphism;Paths,ConnectednessinUndirectedGraphsandDirected Graphs, Paths and 
Isomorphism, Counting Paths Between Vertices; Euler Paths and 
Circuits,HamiltonPathsandCircuits,ApplicationsofHamiltonCircuits;PlanarGraphs: 
Euler’sFormula,Kuratowski’sTheorem;GraphColoring:Introduction,Applicationsof GraphColoring 

 
 
TextBooks: 
1. KennethH.Rosen:DiscreteMathematicsandItsApplications,7thEdition,McGraw- Hill. 
2. J.P.TremblayandR.Manohar:DiscreteMathematicalStructureswithApplicationsto 

ComputerScience,TataMcGraw-HillEdition,McGraw-Hill. 
 
ReferenceBooks: 
1. NormanL.Biggs:DiscreteMathematics,2ndEdition,OxfordUniversityPress. 
2. SeymourLipschutzandMarcLarsLipson:Schaum’sOutlineofTheoryandProblems 

ofDiscreteMathematics,3rdEdition,Schaum’sOutlinesSeries,McGraw-Hill. 
3. C. L. Liu and D. P. Mohapatra: Elements of Discrete Mathematics: A Computer 

OrientedApproach,3rdEdition,TataMcGraw-Hill,McGraw-Hill. 
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CoursePrerequisite: 
ComputerProgramming 

 
CourseObjectives: 

3CS201PC/3AD201PC 

OBJECTORIENTEDPROGRAMMIN
G 

Throughoutthecourse,studentswillbeexpectedtodemonstratetheir understanding: 
 ToexploretheprinciplesofObjectOrientedProgramming(OOP)suchasdata 

abstraction,encapsulation,inheritanceandpolymorphism. 
 Tousetheobject-orientedparadigminprogramdesign. 
 ToProvideprogramminginsightusingOOPconstructs. 
 Tolayafoundationforadvancedprogramming 

 
CourseOutcomes(ExpectedOutcome): 

Oncompletionofthecourse,thestudentswillbeableto 
1. ApplyObjectOrientedapproachtodesignsoftware. 
2. Implementprogramsusingclassesandobjects. 
3. Specifytheformsofinheritanceandusetheminprograms. 
4. Analyzepolymorphicbehaviorofobjects. 
5. DesignanddevelopGUIprograms. 
6. DevelopAppletsforwebapplications 

 
Syllabus: 

 
UnitI:IntroductiontoObjectOrientedProgramming:(Hours:07) 
Introduction, Need of OOP, Principles of Object-Oriented Languages, Procedural 
LanguageVsOOP,ApplicationofOOP,JavaVirtualMachine,Javafeatures,Program Structures.Java 
ProgrammingConstructs:Variables,Primitivedatatypes,Identifier, 
Literals,Operators,Expressions,PrecedenceRulesandAssociativity,PrimitiveType 
ConversionandCasting,FlowofControl. 

 
UnitII:ClassesandObjects:(Hours:07) 
Classes, Objects, Creating Objects, Methods, Constructors, Cleaning up Unused 
Objects,ClassVariableandMethods,thiskeyword,Arrays,CommandLineArguments. 

 
UnitIII:Inheritance,InterfacesandPackages:(Hours:07) 
Inheritance: Inheritance vs. Aggregation, Method Overriding, super keyword, final keyword, Abstract class. 
Interfaces: Defining interfaces, Implementing interfaces, Accessing interface variables, Extending interfaces. 
Packages: Packages, java.langpackage 

 
UnitIV:ExceptionhandlingandInput/Output:(Hours:07) 
Exception: Introduction, Exception handling Techniques, User-defind exception, 
ExceptionEncapsulationandEnrichment.Input/Output:Thejava.io.fileClass,Reading 



and Writing data, Randomly Accessing a file, Reading and Writing Files using I/O Package. 
 
UnitV:Applets:(Hours:07) 
Introduction,AppletClass,Appletstructure,AppletLifecycle,CommonMethodsused in displaying the output, paint (), 
update () and repaint (), More about applet tag, getDocumentBase() and getCodeBase () methods, Applet Context 
Interface, Audio clip, GraphicClass,Color,Font,FontMetrics. 

 
UnitVI:EventHandling:(Hours:07) 
Introduction,EventdelegationModel,java.awt.eventDescription,Sourcesofevents, 
EventListeners,Adapterclasses,InnerClasses.AbstractWindowToolkit:Introduction, Components and Containers, 
Button, Label, Checkbox, Radio Buttons, List Boxes, 
ChoiceBoxes,TextfieldandTextarea,ContainerClass,Layouts,Menu,Scrollbar. 

 
TextBooks: 
1. SachinMalhotraandSaurabhChoudhary:ProgramminginJava,OxfordUniversity Press2010. 
2. HerbertSchildt:JavaCompleteReferences(McGrawHill) 

 
ReferenceBooks: 
1. H.M.DietelandP.J.Dietel, “JavaHowtoProgram”PearsonEducation/PHI,Sixth Edition. 
2. E.Balagurusamy:ProgrammingwithJava(McGrawHill) 
3. Dr.R.NageswaraRao:CoreJavaAnIntegratedApproach(Dreamtech) 
4. KhalidMughal:AProgrammer‟sGuidetoJavaCertification,3rdEdition(Pearson) 
5. SharnamShahandVaishaliShah:CoreJavaforBeginners,(SPD),2010. 
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3DS201PC/3KE201PC 

PROGRAMMINGMETHODOLOGYUSINGPYTHON 

 
CoursePre-requisites: 
BasicKnowledgeofProgrammingfundamentals 

 
CourseObjective: 
Throughoutthecourse,studentswillbeexpectedtodemonstratetheirunderstandingof: 
ProgrammingMethodologyUsingPythonbybeingabletodoeachofthefollowing: 
 DescribethecoresyntaxandsemanticsofPythonprogramminglanguage. 
 Discovertheneedforworkingwiththestringsandfunctions. 
 Illustratetheprocessofstructuringthedatausinglists,dictionaries,tuplesandsets. 
 Indicatetheuseofmodules,packagesand built-infunctionstonavigatethefile system. 
 InfertheObject-orientedProgrammingconceptsinPython. 
 TodeveloptheabilitytowritedatabaseapplicationsinPython. 



CourseOutcomes: 
Oncompletionofthecourse,thestudentswillbeableto 
1. Applyvariousfundamentalsforproblemsolvingusingpython 
2. DevelopproficiencyincreatingapplicationsusingthePythonprogramming Language. 
3. UnderstandthevariousdatastructuresavailableinPythonprogramminglanguage 

andapplytheminsolvingcomputationalproblems. 
4. Drawvariouskindsofplots. 

 
Syllabus: 

 
UnitI:Introduction:(Hours:07) 
Basic concepts of Python- Variables, Data Types, Operators: Arithmetic, Logical, 
Relational,ConditionalStatements:if,if-else,elif,LoopingStatements:for,while, 
ControlStatements:break,continue,pass. 

 
UnitII:StringsandFunctions:(Hours:07) 
String Manipulation-Accessing Strings- Basic Operations-String slices- Function and 
MethodsFunctionsDefiningafunction-Callingafunction-TypesoffunctionsFunction Arguments-
Anonymousfunctions-Globalandlocalvariables 

 
UnitIII:DataStructuresinPython:(08Hrs) 
Lists-Introduction - Accessinglist -Operations - Workingwith lists - Function and Method Tuple-
IntroductionAccessing–Tuples–Operations–Working-FunctionsandMethods Dictionaries -Introduction - 
Accessingvalues in dictionaries - Workingwith dictionaries Properties - Functions. 

 
UnitIV:Classesandobjects:(Hours:07) 
OverviewofOOP,ClassDefinition,CreatingObjects,ObjectsasArguments,Objectsas Return Values, Built-in Class 
Attributes, Inheritance- Overloading- Overriding- Data hiding. 

 
UnitV:ModulesandPackages:(Hours:07) 
Standardmodules-ImportingownmoduleaswellasexternalmodulesUnderstanding 
Packages,PowerfulLamdafunctioninpythonProgrammingusingfunctions,modules and external packages. 

 
UnitVI:WorkingwithDatainPython:(Hours:07) 
Printingonscreen-Readingdatafromkeyboard-Openingandclosingfile-Readingand 
writingfilesFunctionsLoadingDatawithPandas-Numpy 

 
TextBook: 
MartinCBrown,“Python:TheCompleteReference”,MCGrawHill 

 
 
ReferenceBooks: 



1. Larry Lutz, “Python for Beginners: Step-By-Step Guide to Learning Python 
Programming”,CreateSpaceIndependentPublishingPlatform,Firstedition,ISBN- 
1717410588, 9781717410580, 2018 

2. Nicholas Ayden,“Python Programming”, Independently Published, First Edition, ISBN- 
1707051933, 9781707051939, 2019. 

3. MichałJaworski,TarekZiadé,“ExpertPython Programming”,PacktPublishingLtd., Third 
Edition, ISBN-9781789808896, 2019. 
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3CS202PC/3DS202PC/3AD202PC/3KE202PCDA

TASTRUCTURES 

CoursePre-requisite: 
FundamentalsofprogrammingLanguageCLogicBuildingSkills 

 
CourseObjectives: 
 TounderstandthelinearandnonlineardataStructuresanditsmemory representations. 
 Toperformdifferentoperationsondatastructuressuchasinsertion,deletion, searchingand 
 traversing. 
 Tounderstandvariousdatasearchingandsortingmethodswithitscomplexity. 
 Tointroducevarioustechniquesforrepresentationofthedataintherealworld. 

 
CourseOutcomes: 
Oncompletionofthecourse,thestudentswillbeableto 
1. Applyvariouslinearandnonlineardatastructures 
2. Demonstrateoperationslike insertion, deletion, searchingand traversingonvarious 
datastructures 
3. Examinetheusageofvariousstructuresinapproachingtheproblemsolution. 
4. Chooseappropriatedatastructureforspecifiedproblemdomain 

 
Syllabus: 

 
UnitI:IntroductiontoDataStructures:(Hours:07) 
Introduction to Data structures, Data Structure Operations, Algorithmic Notation, 
Complexityofalgorithms.Stringprocessing:storingstrings,characterdatatype,string 
operations,wordprocessing,andpatternmatchingalgorithms. 

 
UnitII:ArraysRecordStructure:(Hours:07) 
Linear arrays:Memory Representation of arrays,traversing linear arrays,insertion Camp; 
deletionoperations,Bubblesort,LinearsearchandBinarysearchalgorithms.Multi- 
dimensionalarrays,Pointerarrays.Recordstructures. 

 
 
UnitIII:Linkedlists:(Hours:07) 



Linkedlists:MemoryRepresentationofLinkedList,traversingalinkedlist,searchinga linkedlist.Memory allocation Camp; 
garbagecollection.Insertion C deletionoperations onlinkedlists.Headerlinkedlists,Two-waylinkedlists. 

 
UnitIV:StacksQueue:(Hours:07) 
Stacks: Sequential Memory Representation of Stack, Arithmetic expressions: Polish notation. Quick sort, 
Recursion, Tower of Hanoi. Queues: Sequential Memory RepresentationofQueue,DeQueue,Priorityqueues. 

 
UnitV:Trees:(Hours:07) 
IntroductiontoTrees,Binarytrees,MemoryRepresentationofBinaryTree,Traversing 
binarytrees,Headernodes,BinarySearchTree,Heapandheapsort,PathlengthCamp; Huffman’salgorithm. 

 
UnitVI:GraphssSortingAlgorithms:(Hours;07) 
Introduction to Graphs, Memory representation of graphs, Warshalls’ algorithm, 
operationsonGraphs,BreadthFirstSearch,DepthFirstSearch.Sorting:InsertionSort, 
SelectionSort,Radixsort,MergeSort. 

 
TextBooks: 
1. SeymourLipschutz:DataStructures,Schaum’sOutlineSeries,McGraw-

Hill,InternationalEditions. 
2. Trembley,Sorenson:AnIntroductiontoDataStructureswithApplications,McGraw Hill. 

 
ReferenceBooks: 
1. EllisHorowitz,SartajSahni:FundamentalsofDataStructures,CBSPublications. 
2. DataStructureUsingC,Balagurusamy. 
3. Standish:DataStructuresinJava,PearsonEducation. 
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3CS400EL /3KE400EL /3DS400EL /3AD400EL 

COMMUNITY ENGAGEMENT PROJECT / FIELD 

PROJECT 
SuggestedActivitiesforCommunityEngagement 

1. DigitalEmpowermentsAwareness 

’c)BridgingtheDigitalDivide: 

 Trainvillagersonmobilebanking,UPIpayments,andaccessinggovernmente-services 
(rationcard,Aadhaarupdates,PM-KISAN). 

 ConductawarenessworkshopsontheDigitalIndiamissionandhelplocalsregister for online 
services. 

 Developmultilingualvideotutorialsondigitalliteracy,mobilesafety,andsecureonline transactions. 
 ProvidetrainingonusinggovernmentportalslikeeNAM(NationalAgriculturalMarket) 

andGeM(Governmente-Marketplace). 
)’cSmartVillageInitiative: 



 SetuppublicWi-Fihotspotsincollaborationwithlocalauthorities. 
 Assistindigitizinglocalbusinesses,helpingsmallvendorsandfarmerslisttheir 

productsonline. 
 Trainruralstudentsinbasiccodingandwebsitedevelopmentforlocalbusiness promotion. 

 
2. SmartAgriculturesTechnologyAdoption 

c’)Tech-DrivenFarmingSolutions: 

 DevelopanAI-basedchatbotinregionallanguagestoassistfarmerswithcrop-related queries. 
 InstallIoT-basedsoilsensorsandeducatefarmersonprecisionfarmingtechniques. 
 TrainfarmersindiseasedetectionusingAI-basedmobileappsforplanthealth monitoring. 
 Introducesolar-poweredirrigationsystemstoreducedependencyongridelectricity. 

’)cSustainableAgriculturalPractices: 

 Conductvermicompostingandorganicfarmingworkshopstoreducechemical usage. 
 Setupbio-fertilizerproductionunitsusinglocallyavailablewaste. 
 Promoteagroforestryasalong-termsustainablepractice. 

 
3. WatersResourceManagement 

’c)WaterConservationsManagement: 

 Conductrainwaterharvestingawarenesscampaigns. 
 Developalow-costwaterfiltrationsystemforvillagesfacingpotablewaterissues. 
 Implementdripirrigationsystemsforwaterconservationinfarming. 
 Mapandrevivetraditionalwaterbodiesintheregion. 

c’)Energy-EfficientPractices: 

 Promotetheuseofsolarlampsandbio-gasunitsinruralhouseholds. 
 Conductworkshopsonconvertingagriculturalwasteintobiomassenergy. 

 
4. E-CommercesRuralEntrepreneurshipDevelopment 

’)cMarketLinkagesSkillDevelopment: 

 Assistfarmersinsellingtheirproductsone-commerceplatformslikeAmazonKisan 
Store,FlipkartKrishi,andeNAM. 

 Conducttrainingonbranding,packaging,anddirectfarm-to-marketsalesstrategies. 
 Developanonlinedirectoryofruralartisanstopromotehandicraftsthroughsocial media. 

’c)RuralWomenEmpowerment: 

 Trainruralwomeninhandicraft-baseddigitalentrepreneurship(e.g.,sellingproducts on 
Etsy,Meesho). 

 Organizeworkshopsonself-helpgroups(SHGs)andmicro-financingopportunities. 
 Introducewomentolow-cost,home-basedbusinessideaslikemakingorganicsoaps, candles, or 

eco-friendly bags. 



5. HealthsHygieneAwareness 

’c)BasicHealthcareServices: 

 Conductfreemedicalcheck-upcampswithlocalhealthprofessionals. 
 DevelopanAI-poweredmobileapplicationtospreadverifiedmedicalinformationin 

locallanguages. 
 Trainruralwomenonmaternalhealth,childnutrition,andmenstrualhygiene 

management. 
c’)SanitationsWasteManagement: 

 Organizewastesegregationdrivesandteachvillagersaboutcomposting. 
 Introducebiodegradablewasterecyclingtogeneratebiogasandorganicmanure. 
 Developlow-costwaterpurificationunitsforhouseholds. 

 
6. EducationsSkillDevelopment 

c)’STEMAwarenessPrograms: 

 ConductSTEM(Science,Technology,Engineering,andMathematics)workshopsin 
ruralschools. 

 DevelopinteractiveSTEMkitsforstudentstoexperimentwithphysicsandengineering principles. 
 Trainruralstudentsin3DprintingandCADsoftwarefortechnicalskillenhancement. 

’c)CareersCompetitiveExamGuidance: 

 OfferguidancesessionsforcompetitiveexamslikeJEE,NEET,UPSC,andMPSCfor 
ruralstudents. 

 OrganizespokenEnglishandcommunicationskilldevelopmentprograms. 
 Helpstudentswithresumewriting,onlinejobportals,andfreelancingopportunities. 

 
7. CyberSecuritysOnlineSafety 

’c)SafeDigitalPractices: 

 Conductcybersecurityawarenessworkshopsonrecognizingfraud,scams,and 
phishingattacks. 

 Trainruralyouthonsecureonlinetransactionsandsocialmediaprivacysettings. 
 Providehands-ontrainingondataencryptionandpasswordmanagement. 

 
8. RenewableEnergysSustainability 

’)cEco-FriendlyEnergySolutions: 

 Promotesolar-poweredmicrogridsforelectrificationinremoteareas. 
 Educatevillagersonalternativeenergysourceslikewindandhydropower. 
 Developandimplementlow-costbiogasplantsforhouseholds. 

’c)GreenVillageInitiative: 

 Organizetreeplantationdrivesindeforestedareas. 
 Conductsustainabilityworkshopsfocusingonreducingcarbonfootprints. 

 
G.WasteManagementsCircularEconomy 



c)’Plastic-FreeVillageCampaign: 

 Conductawarenessprogramsonplasticpollutionandalternatives. 
 Organizerecyclingdrivesandupcyclingworkshopsforstudentsandvillagers. 
 Trainwomen-ledSHGsineco-friendlybagandpaperproductmanufacturing. 

)’cLow-CostHousingSolutions: 

 Developamodelforaffordable,sustainablehousingusinglocallyavailablematerials. 
 Promotetheuseofmudbricks,bamboo,andrecycledmaterialsforlow-costhomes. 

 
10. SmartInfrastructuresCommunityDevelopment 

)c’SmartVillageConcept: 

 DevelopaGIS-basedvillagemappingsystemforbetterresourceallocation. 
 Setupcommunityradiostationstodisseminateimportantinformation. 
 Installsmartlightingsolutions(solar-poweredstreetlights)forenergyefficiency. 

’c)Community-DrivenInnovation: 

 Encouragestudentstodevelopinnovativelow-costsolutionstolocalproblems. 
 Facilitateco-creationworkshopswherevillagersandstudentscollaborateonideas. 

 
 


