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ProgrammeEducationalObjectives(PEOS)

TheB.Sc.ArtificiallntelligenceandMachineLearningprogramdescribeaccomplishmentsthatgradu
ates areexpected toattain within fiveto sevenyears aftergraduation

PEO1 | ExpertizedwiththeprinciplesofArtificiallntelligenceand
problemsolving,inference,pe

rception,knowledgerepresentation, and learning

PEO2 | ExhibithighstandardswithregardtoapplicationofAltechniquesinintelligentagents,expertsystems

, artificial neuralnetworks and other machinelearningmodels

PEO3 | Investigatewithamachinelearningmodelforsimulationandanalysisandexplorethescope,potential

Jlimitations, andimplications of intelligentsystems.
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ProgrammeSpecificOutcomes(PSOs)

After the successful completion ofB.Sc. Artificial Intelligence and
MachineLearningprogramthestudents areexpected to

PSO1 | Exhibitgooddomainknowledgeandcompletestheassignedresponsibilitieseffectivelyande
fficientlyinparwiththeexpectedqualitystandardsforArtificial
IntelligenceandMachineLearningprofessional

PSO2 Applythetechnicalandcriticalthinkingskillsinthedisciplineofartificial

intelligence andmachine learningtofindsolutionsforcomplexproblems.

PSO3 | Designanddevelopresearch-
basedsolutionsforcomplexproblemsinartificialintelligenceandmachinelearningindustryt
hroughappropriateconsiderationforthe

publichealth,safety, cultural,societal,andenvironmentalconcerns.

PSO4 | EstablishtheabilitytoListen,read,proficientlycommunicateandarticulatecomplex

ideaswithrespecttotheneedsand abilitiesofdiverseaudiences.

PSO5 | Provideinnovativeideastoinstigate newbusiness ventures inthehospitalityindustry
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ProgrammeOutcomes(POs)

Onsuccessfulcompletion oftheB.Sc.ArtificialIntelligenceandMachineLearning

PO1 Exhibitgooddomainknowledgeandcompletestheassignedresponsibilities

effectivelyand efficientlyinpar with the expectedqualitystandards.

PO2 Applyanalyticalandcriticalthinkingtoidentify,formulate,analyze,andsolve
complex problemsinordertoreachauthenticated conclusions

PO3 Designanddevelopresearchbasedsolutionsforcomplexproblemswithspecifiedneedsthr
oughappropriateconsiderationforthepublichealth,safety,cultural,societal,

andenvironmentalconcerns.

PO4 EstablishtheabilitytoListen,read,proficientlycommunicateandarticulate
complexideas withrespecttotheneedsandabilitiesofdiverse audiences.

PO5 Deliverinnovativeideastoinstigatenewbusinessventuresandpossessthe

qualitiesofagood entrepreneur

POG6 Acquirethequalities ofa goodleaderandengagein efficientdecisionmaking.

PO7 Graduateswillbeabletoundertakeanyresponsibilityasanindividual/memberof

multidisciplinaryteamsandhaveanunderstandingofteamleadership

PO8 Functionassociallyresponsibleindividualwithethicalvaluesandaccountableto
ethicallyvalidateanyactionsordecisionsbeforeproceedingandactivelycontributetothesoci

etal concerns.

PO9 Identify and address own educational needs in a changing world in ways sufficient
tomaintainthecompetenceandtoallowthemtocontributeto theadvancementof

knowledge

PO10 | Demonstrateknowledgeandunderstandingofmanagementprinciplesandapply

thesetoone ownwork tomanageprojects andinmultidisciplinaryenvironment.
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ngcrlze TitleoftheCourse Credits Hours Maximummarks
Theory | Practical | CIA | ESE | Total
FIRSTSEMESTER
I Language—I 4 6 25 75 100
I English-I 4 6 25 75 100
" Sgrel.ObjectOrlentedProgrammmng 4 o5 75 100
11 CoreLabl:ProgrammingLab —C++ 4 3 40 60 100
" Core2:Datastructures 4 4 25 75 100
" Allied1:DiscreteMathematics 4 5 25 75 100
EnvironmentalStudies* 2 2 50 50
Total 26 27 3 165 | 485 650
SECONDSEMESTER
I Language—II 4 6 25 75 100
I English— 11 4 6 25 75 100
" Core3:JavaProgramming 4 5 25 75 100
11 CorelLab2:ProgrammingLab —Java 4 4 40 60 100
" CorelLab3:InternetBasics Lab 2 2 20 30 50
" Allied2: AppliedMathematics 4 5 25 75 100
v ValueEducation—HumanRights * 2 2 50 50
Total 24 24 6 160 | 440 600
THIRDSEMESTER
" Core4:ProgramminginPython 4 6 25 75 100
" CoreLab4:PythonProgrammingLab 4 5 40 60 100
" Core5: FuzzylogicandNeural Networks 4 6 25 75 100
" Allied3:Designand analysisof
Algorithms g y 4 6 25 | 75 | 100
" SkillbasedSubjectl :InternetofThings 3 5 20 55 75
v Tamil **/ Advanced Tamil (OR)Non-
majorelective-1(Yoga forHuman 2 2 50 50
Excellence)*/Women‘sRights*
Total 21 25 5 135 | 390 525
FOURTHSEMESTER
gy Core6:Artificial Intelligence& 4 5 o5 75 100
KnowledgeRepresentation
1 core7:RProgramming 4 6 25 | 75 100
"1 coreLabs:RProgrammingLab 4 6 40 | 60 100
. Allied4:Machine Learning- Basics 4 6 25 & 100
1 [Skill Based Subject 2:Capstone
ProjectWork(BasedonAl &MachineLearning 3 4 30 45 75
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v Tamil**/AdvancedTamil (OR) Non-
majorelective — 11(General Awareness)™* 2 2 50 50
Total 21 20 10 145 | 380 525
FIFTHSEMESTER
il . . .
Core8:Machine Learningtechniques 4 6 25 75 | 100
I | CoreLab6:MachineLearningLab 4 6 40 | 60 | 100
| Core9:DeepLearning 4 6 25 | 75 |100
i Elective- | Business Data Analytics / Social 4 6 o5 75 100
NetworkAnalysis/ SoftwareAgents
" | skillBasedSubject3: EthicalHacking 3 6 20 | 55 | 75
Total | 49 24 6 | 135 | 340 | 475
SIXTHSEMESTER
i Corel0:Natural LanguageProcessing 4 6 25 75 100
i CoreLab7:NaturalLanguageProcessingLab 4 5 40 60 100
"1 core11:ProjectworkLab 6 4 60 | 90 150
i Elective- 11 Artificial Neural Networks and
FuzzySystems/WebApplicationSecurity 4 5 25 | 75 100
/FundamentalsofRobotics
" Elective- 11l Embedded Systems/Principles
ofSecureCoding/Opensourcesoftware e 5 25 | 15 100
" Skill based Subject 4 : Capstone Project
WorkPhasell(Basedon Al&Machine 3 3 30 45 75
Learning)
V' | ExtensionActivities 2 50 - 50
Naan Muthalvan — Skill Course
Cyber Security @
http://kb.naanmudhalvan.in/images/7/71/Cyb
ersecurity.pdf
(or) Machine Learning #
http://kb.naanmudhalvan.in/images/1/19/PB 2 2 25 25 50
L_Google.pdf
(or) Android APP Development $
http://kb.naanmudhalvan.in/images/0/08/Android
App_Dev.pdf
Total 29 18 12 280 | 445 725
GrandTotal | 140 138 42 920 | 2580 | 3500

» *NoContinuousinternal Assessment(CIA),UniversityExaminationsOnly.
> **NoUniversityExaminations,Continuousinternal Assessment(CIA)Only.

» # Govt — Non-Autonomous Colleges, $ Aided — Non-Autonomous Colleges, @ Self - Financing (Non — Autonomous).
» NaanMudhalvan — skill courses- external 25 marks will be assessed by Industry and internal will be offered by respective
course teacher.
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CourseCode ObjectOriented ProgramminginC++ L | T|P|C

Core/elective/Supportive Core:1 4 0| 0] 4

e Basic knowledge of
ProcedureOrientedProgramm | Syllabus
ingconcepts version
e BasicknowledgeinCProgramming

Pre- requisite

CourseObjectives

TointroduceheconceptsofObjectOrientedProgrammingParadigmandtheprogrammingconstructs
ofC++

ExpectedCourseOutcomes

1 Describetheproceduralandobjectorientedparadigmwithconceptsofstreams, K1
classes,functions,data andobjects

2 Demonstratethe various basic programming constructs like decision making K2
statements. Loopingstatementsandfunctions

3 Explainthe  objectorientedconceptslikeoverloading,inheritance,polymorphism, K3
virtualfunctions,constructorsanddestructors

4 Explainthevariousfilestreamclasses;filetypes,usageoftemplatesandexception K3
handlingmechanisms.

5 Comparetheprosandconsofprocedureorientedlanguagewiththeconceptsofobject K5
orientedlanguage

6 Developprogramsincorporatingtheprogrammingconstructsofobjectoriented K5
programmingconcepts

K1-Remember K2 —Understand K3-applyK4-AnalyzeK5-evaluateK6-Create

12

UNIT —I INTRODUCTION Hours

IntroductiontoC++-keyconceptsofObject-OrientedProgramming—Advantages—
ObjectOrientedLanguages—I/O inC++- C++Declarations. ControlStructures:-
DecisionMakingandStatements: | f

...else,jump,goto,break,continue, Switchcasestatements-LoopsinC++:for,while,do-functionsinC++-
inline functions— Function Overloading.

UNITII CLASSESANDOBJECTS 12
Hours

ClassesandObjects:DeclaringObjects—DefiningMemberFunctions—StaticMembervariablesandfunctions—
arrayofobjects—friendfunctions—Overloadingmemberfunctions—Bitfieldsandclasses
—Constructoranddestructorwithstaticmembers.

UNIT-111 OPERATOROVERLOADING 12
Hours

Operator Overloading: Overloading unary, binary operators — Overloading Friend functions —
typeconversion — Inheritance: Types of Inheritance — Single, Multilevel, Multiple, Hierarchal,
Hybrid,Multipath inheritance —Virtual baseClasses—Abstract Classes.
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UNIT-IV POINTERS 12
Hours

Pointers—Declaration—PointertoClass,Object-thispointer—PointerstoderivedclassesandBaseclasses—
Arrays—Characteristics—arrayofclasses—Memorymodels—hewanddeleteoperators—
dynamicobject —Binding,PolymorphismandVirtualFunctions.

UNIT-V FILESTREAMCLASSES 12
Hours

Files—Filestreamclasses—file modes—SequentialRead/Writeoperations—BinaryandASCIIFiles
—RandomAccessOperation—Templates—ExceptionHandling-String—
DeclaringandlInitializingstringobjects— StringAttributes— Miscellaneousfunctions.

TotalLectureHours 60
Hours
TextBook(s)
1 AshokNKamthane,Object-OrientedProgrammingwithAnsiandTurbo C++,Pearson
Education,2003.
REFERENCEBOOKS:

E.Balagurusamy,Object-OrientedProgrammingwithC++,TMH,1998

MariaLitvin&GrayL itvin,C++foryou,Vikaspublication,2002.

JohnRHubbard, ProgrammingwithC, 2ndEdition, TMH publication,2002.

AWM~

RelatedOnlineContents(MOOC,SWAYAM,NPTEL,Websitesetc)

1 | httpsi//onlinecourses swayam?.ac.in/aic20_sp06/preview

2 https://onlinecourses.swavam?.ac.in/arpl9 _ap79/preview
CourseDesignedby :
PO1 | PO2 PO3 | PO4 |PO5 |PO6 PO7 |PO8 |PO9 |PO10
CO1 M L L L L L L L L L
CO2 M L L L L L L L L L
CO3 S M L L L L L L L L
CO4 S M L L L L L L L L
CO5 S M L L L L L L L L
CO6 S M M L L L L L L L

*S-Strong;M-Medium;L-Low
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CourseCode Programmingin LabC++ L|T|P|C
Core/elective/Supportive CoreLab :1 - -1 3114
Pre- requisite e BasicknowledgeofProcedureOrientedProg | Syllabus
rammingconcepts version I

e BasicknowledgeinCProgramming
CourseObjectives

e TointroduceheconceptsofObject-
OrientedProgrammingParadigmandtheprogrammingconstructsofC++
ExpectedCourseOutcomes
1 | Applythevariousbasicprogrammingconstructs likedecisionmakingstatements. K3

Loopingstatements,functions,conceptslikeoverloading,inheritance,polymorphism,virtua
Ifunctions , constructors and destructors

2 IllustratetheconceptofVirtualClasses, inlinefunctionsandfriendfunctions K4

3 Comparethevariousfilestreamclasses;filetypes,usageoftemplatesandexception K5
handlingmechanisms.

4 | Comparetheprosandconsofprocedureorientedlanguagewiththeconceptsofobject K5

orientedlanguage
K1-Remember K2 —-Understand K3-applyK4-AnalyzeK5—-evaluateK6-Create

PROGRAM-1 3

Write a C++ Program to create a class to implement the data structure STACK. Write a constructor
toinitialize the TOP of the STACK. Write a member function PUSH () to insert an element and
memberfunctionPOP ()to delete an element check for overflowandunderflowconditions.

PROGRAM-2 3

Write a C++ Program to create a class ARITHMETIC which consists of a FLOAT and an
INTEGERvariable. Write member functions ADD (), SUB (), MUL (), DIV () to perform addition,
subtraction,multiplication,division respectively. Writeamember functiontoget and displayvalues.

PROGRAM-3 3

WriteaC++Programtoreadanintegernumberandfindthesumofallthedigitsuntilitreducestoa
singledigitusingconstructors,destructorsandinlinememberfunctions.

PROGRAM-4 | | 3
WriteaC++ProgramtocreateaclassFLOATthatcontainsonefloatdata
member.OverloadallthefourArithmetic operatorsso that theyoperate on theobject FLOAT.

PROGRAM-5 | E
Write a C++ Programtocreate a classSTRING. Write a Member Functiontoinitialize,getanddisplay
stings. Overloadthe operators ++and == to concatenate two Strings and to compare

twostringsrespectively.
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PROGRAM-6 | | 4

Write a C++ Program to create class, which consists of EMPLOYEE Detail like E_Number,
E_Name,Department, Basic, Salary, Grade. Write a member function to get and display them. Derive
a classPAY fromtheaboveclassandwriteamemberfunctiontocalculateDA,HRAandPFdependingon
thegrade.

PROGRAM-7 | | 5

WriteaC++ProgramtocreateaclassSHAPEwhichconsistsoftwoVIRTUALFUNCTIONSCalculate_Area(
)andCalculate_Perimeter()tocalculateareaandperimeterofvariousfigures.Derive
threeclassesSQUARE,RECTANGLE, TRIANGEfromclassShapeandCalculateAreaandPerimeterofeach
class separatelyand displaytheresult.

PROGRAM-8 | | 3

Write a C++ Program to create two classes each class consists of two private variables, a integer and
afloat variable. Write member functions to get and display them. Write a FRIEND Function common
tobothclasses,whichtakestheobjectofabovetwo classesasargumentsandtheintegerandfloatvalues

ofboth objects separatelyand displaytheresult.

PROGRAM-9 | | 3

WriteaC++ProgramusingFunctionOverloadingtoreadtwoMatricesofdifferentDataTypessuch
asintegersandfloatingpointnumbers.Findoutthesumoftheabovetwomatricesseparatelyanddisplaythe sum
of thesearrays individually.

PROGRAM-10 | | 5
WriteaC++Programtocheckwhetherthe givenstringis apalindromeor notusingPointers.
PROGRAM-11 | | 5
WriteaC++Programtocreatea Fileand todisplaythecontentsof that filewith line numbers.
PROGRAM-12 | \ 5

WriteaC++Programtomergetwofilesintoasingle file.

TotalHours 45

Hours
TextBook(s)
1 AshokNKamthane,Object-OrientedProgrammingwithAnsiandTurbo C++,Pearson
Education,2003.
ReferenceBook(s)
1 | E.Balagurusamy,Object-OrientedProgrammingwithC++,TMH,1998
CourseDesignedby :

PO1 |PO2 |PO3 |PO4 |POS5 |PO6 |PO7 |PO8 |PO9 |PO10

COl |S S M L L L L L L L
CO2 |S S M L L L L L L L
CO3 |S S M L L L L L L L
CO4 |S S M L L L L L L L

*S-Strong;M-Medium;L-Low
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CourseCode DataStructures L|T|P|C

Core/elective/Supportive Core:2 4 10| - | 4

Pre- requisite e Basic knowledge of Syllabus I
ProgrammingConstructs version

CourseObjectives

e Tointroducetheconceptofdatastructuresandthe typesofdatastructures
e Todemonstratehowvariousdatastructurescanbeimplementedandusedin
variousapplications

ExpectedCourseOutcomes

1 DefinetheconceptofDatastructureandlistthevariousclassificationsofdata K1
structures.

2 Demonstratehowarrays,stacks,queues, linkedlists,trees,heaps,GraphsandHashTablesarer | K2
epresentedinthemainmemoryandvariousoperationsareperformedon

thosedatastructures.
3 Illustratethe various file organizations like Sequential, Random and Linked K2
organizations.
4 Discovertherealtimeapplicationsofthevariousdatastructures K3
5 Designalgorithmsforvarioussortingandsearchingtechniques K4
K1-Remember K2 —Understand K3-applyK4-AnalyzeK5-evaluateK6-Create
UNITI INTRODUCTION 12
Hours
Introduction:IntroductionofAlgorithms, AnalyzingAlgorithms. Arrays:SparseMatrices-
RepresentationofArrays.StacksandQueues.Fundamentals-EvaluationofExpressioninfixto
Postfix Conversion -MultipleStacksandQueues
UNITII LINKEDLIST 12Hour
S
Linked List: Singly Linked List - Linked Stacks and Queues - Polynomial Addition - More on
LinkedL.ists -SparseMatrices- DoublyL inkedListandDynamic-StorageManagement-Garbage
CollectionandCompaction.
UNITIII NONLINEARDATASTRUCTURES 12
Hours

Trees: Basic Terminology - Binary Trees - Binary Tree Representations - Binary Trees -Traversal -
More on Binary Trees - Threaded Binary Trees - Binary Tree Representation of Trees -
CountingBinaryTrees.Graphs: TerminologyandRepresentations-Traversals,ConnectedComponentsand

SpanningTrees,ShortestPathsandTransitiveClosure

UNITIV EXTERNAL-SORTING 12
Hours

External Sorting: Storage Devices -Sorting with Disks: K-Way Merging - Sorting with Tapes
SymbolTables: Static Tree Tables - Dynamic Tree Tables - Hash Tables: Hashing Functions -
OverflowHandling.
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UNITV INTERNAL-SORTING 12
Hours
Internal Sorting: Insertion Sort - Quick Sort - 2 Way Merge Sort - Heap Sort - Shell Sort - Sorting
onSeveralKeys.Files:Files,QueriesandSequentialorganizations-IndexTechniques-FileOrganizations.
TotalLectureHours 60
Hours
TextBook(s)
1 | EllisHorowitz,SartajShani,DataStructures,GalgotiaPublication. |
ReferenceBook(s)
1 EllisHorowitz,SartajShani,SanguthevarRajasekaran,ComputerAlgorithms,Ga
IgotiaPublication.
RelatedOnlineContents(MOOC,SWAYAM,NPTEL,Websitesetc)
1 https://onlin rses.swayvam?2.ac.in/ai review
2 https://onlin rses.swavam?2.ac.in/arpl 79/preview
CourseDesignedby :
POl1 |PO2 |PO3 |PO4 |PO5 |PO6 |PO7 |PO8 |PO9 |PO10
CO1 L L L L L L L L L L
CO2 M L L L L L L L L L
CO3 S M L L L L L L L L
CO4 S M L L L L L L L L
CO5 S M L L L L L L L L

*S-Strong;M-Medium;L-Low
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CourseCode DiscreteMathematics L| T|P|C
Core/elective/Supportive Allied:1 4 | 1| - | 4
Pre- requisite Basicknowledgein Mathematics Syllabus I

version

CourseObjectives
e Introducestudentstothetechniques,algorithms,andreasoningprocessesinvolvedinthestudyofdiscre
te mathematicalstructures.
e Introducestudentstosettheory,inductivereasoning,elementaryandadvancedcountingtechniques,e
quivalencerelations, recurrencerelations, graphs, and trees.
e Introducestudents to provemathematical statementsbymeans of inductivereasoning

ExpectedCourseOutcomes

1 Understanddiscretemathematicalpreliminariesand applydiscretemathematicsin K1
formalrepresentationof variouscomputingconstructs

2 Demonstrateanunderstandingofrelations, functions,Combinatoricsandlattices K2

3 | Applythetechniquesofdiscretestructuresandlogicalreasoningtosolveavarietyof K3
problemsandwriteanargumentusinglogicalnotation

4 | Analyzeandconstructmathematicalargumentsthatrelatetothestudyofdiscrete K3
structures

5 Developand model problems with the concepts and techniques of discrete K5
mathematics.

K1-Remember K2 —-Understand K3-applyK4-AnalyzeK5-evaluateK6-Create

UNITI | MATHEMATICALLOGIC | 15
Proposition—LogicalOperators—TruthTables—Laws ofLogic-Equivalances—Rules ofinterface—
validityArguments—ConsistencyofSpecifications—PropositonalCalculus—
Quantifiersanduniverseofdiscourse

UNITII 19
PROOFTECHNIQUES

Introduction — Methods of proving theorems — Direct Proofs, Proof by Contraposition, Vacuous
andtrivialproofs,Proofsbycontradiction—MistakesinProofs—Mathematicalinduction—
StrongMathematicalinduction—Strongmathematicalinductionand wellordering—ProgramCorrectness.
RELATIONS AND FUNCTIONS:Definition and properties of binary relations—
RepresentingRelations — Closures of Relations — Composition of Relations — Equivalence Relations —

Partitions andCoveringofsets—PartialOrderings—n-arrayRelationsandtheirapplications.Functions—
Injective,

Surjective,Bijectivefunctions,Composition,identityandinverse.

UNITIII COMBINATORICS 14

BasicsofCounting—ThePigeonholeprinciple—
PermutationsandCombinationswithandwithoutrepetition,Permutationswithindistinguishableelements—
distributionsofobjects—Generating

permutationsandcombinationsinlexicographicorder.

UNITIV \ RECURRENCERELATIONS \ 14
SomeRecurrenceRelationModels—
Solutionoflinearhomogeneousrecurrencerelationswithconstantcoefficients—solutionoflinearnon-
homogeneousrecurrencerelationsbythemethodof

characteristicroots —Divideandconquerrecurrencerelations.
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UNITV | LATTICES | 13

Latticesaspartiallyorderedset—PropertiesofLattices—Latticesasalgebraicsystem—Sublattices—
DirectProductand Homomorphism-Somespeciallattices

TotalLectureHours | 75

TextBook(s)

1 Kenneth H.Rosen,-Discrete Mathematicsanditsapplicationsl,McGrawHill, 2011.

2 | JudithL.Gersting, -Mathematical StructuresforComputer Sciencell, W.H>Freeman and
Company,2014.

3 | TremblayJ.P. and Manohar R., -Discrete and Combinatorial Mathamatics— Anintroductionl,
AddisonWesley,2009

ReferenceBook(s)

1 DoerrAlan andLevasseur K., -Applied Discrete StructuresforComputer Sciencell, Galgotia
Publications,2002.

2 BenardKolman,RobertC.BusbyandSharanRoss,—DiscreteMathematicalStructuresl,
PearsonEducation,2014.

RelatedOnlineContents(MOOC,SWAYAM,NPTEL,Websitesetc)

1 h /lonlin rses.swavam?2.ac.in/aic? review

2 h /lonlin rses.swavamz2.ac.in/arpl review

CourseDesignedby :

POl | PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 | PO10
CO1 M L L L L L L L L L
CO2 M L L L L L L L L L
CO3 S M L L L L L L L L
CO4 S S M L L L L L L L
CO5 S S S L L L L L L L

*S-Strong;M-Medium;L-Low
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D

Second

Semester
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CourseCode JavaProgramming L| T|P|C
Core/elective/Supportive Core:3 510]| - | 4
Pre- requisite e Basic knowledge of Syllabus I
ProgrammingConstructs. version
e Knowledge on  Object
OrientedProgrammingConcepts.

CourseObjectives

e TointroducetheconceptsofObjectOrientedProgrammingParadigmandtheprogrammingcons

tructsofJAVA
ExpectedCourseOutcomes
1 Recitethe historyofJAVA and its evolution K1l
2 Explainthevariousprogramminglanguageconstructs,objectorientedconceptslike K2
overloading,inheritance,polymorphism,Interfaces,threads,exceptionhandlingandpackag
es
3 Illustratetheconceptsof Applets, filesandtheconcept ofstreamclasses. K3
4 | Outlinethebenefitsandapplicationsofobjectsorientedprogrammingconceptsand K3
defendhowJAV Adiffersfromotherprogramminglanguages
5 | Judgetheprosandconsofother objectorientedlanguagewiththeconceptsofJAVA K4

K1-Remember K2 —-Understand K3-applyK4-AnalyzeK5—-evaluateK6-Create

UNITI 16
FundamentalsofOOP

Fundamentals of Object-Oriented Programming: Object-Oriented Paradigm — Basic Concepts
ofObject-Oriented Programming — Benefits of Object-Oriented Programming — Application of Object-
OrientedProgramming.JavaEvolution:History—Features -HowJavadiffers fromC andC++ —Java

and Internet —Javaandwww-WebBrowsers.OverviewofJava:simpleJavaprogram —Structure —
JavaTokens — Statements — JavaVirtual Machine.

UNITII ] 15
Variables&ControlStructures

Constants, Variables, Data Types - Operators and Expressions — Decision Making and Branching:
if,if...else,nestedif, switch? :Operator-DecisionMakingandLooping:while, do,for— JumpsinLoops
- Labeled Loops—Classes,ObjectsandMethods.

UNITIII Arrays&Classes 14

Arrays,StringsandVectors—Interfaces:MultipleInheritance—Packages:PuttingClassestogether—
MultithreadedProgramming.

UNITIV | ErrorHandling&Graphics | 13
ManagingErrorsandExceptions—AppletProgramming—GraphicsProgramming.
UNITV | I/OStreams | 17

Managinglnput/OutputFilesinJava:ConceptsofStreams-StreamClasses—ByteStreamclasses—
Characterstreamclasses—Usingstreams—I/OClasses—FileClass—1/Oexceptions—Creationof
files—Reading/Writingcharacters,Byte-HandlingPrimitiveDataTypes—RandomAccessFiles.

TotalLectureHours | 75
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TextBook(s)
1 | ProgrammingwithJava—APrimer-E. Balagurusamy,3rd Edition, TMH.
ReferenceBook(s)
1 | TheComplete ReferenceJava2-PatrickNaughton&Hebert Schildt, 3rdEdition, TMH

2 Programmingwith Java— JohnR. Hubbard, 2ndEdition, TMH.

RelatedOnlineContents(MOOC,SWAYAM,NPTEL,Websitesetc)

1 h /lonlin rses.swavamz2.ac.in/aic? review

2 h /lonlin rses.swavamz2.ac.in/arpl 79/preview

CourseDesignedby :

PO1 | PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 | PO10
CO1 M L L L L L L L L L
CO2 M L L L L L L L L L
CO3 S M L L L L L L L L
CO4 S M M L L L L L L L
CO5 S S 3 L L L L L L L

*S-Strong;M-Medium;L-Low
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B. Sc. Artificial Intelligence and Machine Learning2020-21 onwards - Affiliated Colleges - Annexure No0.27A8
SCAA DATED: 23.09.2020

CourseCode Programming Lab-JAVA L|T|P|C
Core/elective/Supportive CorelLab:2 - - 4
Pre- requisite e Basic knowledge of Syllabus I

ProgrammingConstructs version

e Knowledge on Object
OrientedProgrammingC

oncepts

CourseObjectives

e TointroducetheconceptsofObjectOrientedProgrammingParadigmandtheprogrammingcons
tructsofJAVA

ExpectedCourseOutcomes

1 | ApplythevariousbasicprogrammingconstructsofJAVAlikedecisionmakingstatements.L K3
oopingstatements,overloading,inheritance,polymorphism,constructors

anddestructors
2 Illustratetheconceptsofthreadingandmulti-threading K4
3 Designprogramsusingvariousfilestreamclasses;filetypes,andframes K4

K1-Remember K2 —-Understand K3-applyK4-AnalyzeK5—-evaluateK6-Create

PROGRAM1 | 3
WriteaJavaApplicationsto extractaportion ofacharacterstringandprinttheextractedstring.
PROGRAM? | 3
WriteaJavaProgramtoimplementtheconceptof multipleinheritanceusinglnterfaces.

PROGRAM3 3
WriteaJavaProgram tocreatean Exceptioncalledpayout-of-boundsand throwtheexception
PROGRAM4 I

WriteaJavaProgramtoimplementtheconceptof multithreadingwiththe use
ofanythreemultiplicationtables andassign threedifferentpriorities to them.

PROGRAM5 \ 6
WriteaJavaProgramtodrawseveralshapesinthecreatedwindows
PROGRAM6 | 6

WriteaJavaProgramtocreateaframewithfourtextfieldsname,street,cityandpincodewithsuitabletables. Als
oaddabuttoncalledmydetails. Whenthebuttonisclickeditscorresponding
valuesareto beappearedin thetext fields.

PROGRAM7 | 6
WriteaJavaProgramtodemonstratetheMultipleSelectionList-box.
PROGRAMS \ 6

WriteaJavaProgram tocreateaframe withthree textfields forname,age and qualificationandatext
fieldformultiplelinefor address

PROGRAMY9 \ 6
WriteaJavaProgramtocreateMenuBars andpulldownmenus.
PROGRAM10 \ 6

Write a JavaProgramtocreate frameswhichrespondtothe mouseclicks.Foreacheventswithmouse
suchas mouseup, mousedown,etc., thecorrespondingmessagetobe displayed.
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B. Sc. Artificial Intelligence and Machine Learning2020-21 onwards - Affiliated Colleges - Annexure No0.27A8
SCAA DATED: 23.09.2020

PROGRAM11 6
WriteaJavaProgramtodrawcircle,square,ellipseandrectangle atthemouseclickpositions.
PROGRAM12 6
WriteaJavaProgramwhich openanexistingfile and appendtextto thatfile.
TotalLectureHours 60
Hours
TextBook(s)
1 | ProgrammingwithJava—APrimer-E. Balagurusamy,3rd Edition, TMH.
ReferenceBook(s)
1 | TheComplete ReferenceJava2-PatrickNaughton&Hebert Schildt,3rd Edition, TMH
CourseDesignedby :
PO1 | PO2 PO3 |PO4 |PO5 |PO6 PO7 |PO8 |PO9 |PO10
Co1 S S S L L L L L L L
CO2 S S S L L L L L L L
CO3 S S S L L L L L L L

*S-Strong;M-Medium;L-Low
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B. Sc. Artificial Intelligence and Machine Learning2020-21 onwards - Affiliated Colleges - Annexure No0.27A8
SCAA DATED: 23.09.2020

CourseCode InternetBasicsLaboratory L|T|P|C

Core/elective/Supportive CoreLab:3 -1 0] 2] 2

Pre- requisite e BasicknowledgeinComputers Syllabus I
version

CourseObjectives

1. Introducethefundamentalsofinternet andtheWebfunctions.

2. Impartknowledgeandessentialskillsnecessarytousetheinternetanditsvariouscomponents.
3. Find,evaluate,anduse onlineinformationresources.

4. UseGoogleAppsforeducationeffectively.

ExpectedCourseOutcomes

1 | ApplythepredefinedprocedurestocreateGmailaccount,checkandreceivemessages K3
2 | Applythepredefinedprocedures toperform variousbasicoperationsoninternet K3
3 UtilizevariousGoogleapplicationslikedocs, Googleclassroom,Googledrive,Google K3
forms,Googlemeetandslides
K1-Remember K2 —Understand K3-applyK4-AnalyzeK5—-evaluateK6-Create
PROGRAM-1 | 2

Create an email account in Gmail. Using the account created compose a mail to invite other
collegestudents for your college fest, enclose the invitation as attachment and send the mail to at least
50recipients.Use CC andBCC optionsaccordingly

PROGRAM-2 \ 2

Open your inbox in the Gmail account created, check the mail received from your peer from
othercollege inviting you for his college fest, and download the invitation. Reply to the mail with a
thankyounoteforthe inviteandforward themail to otherfriends

PROGRAM-3 | 2

Assumethatyouarestudyinginfinalyearofyourgraduationandareeagerlylookingforajob. Visit
anyjobportalanduploadyour resume.

PROGRAM-4 | 2

CreateameetingusingGoogle calendarandsharemeetingidtothe
attendees. TransfertheownershiptotheManager oncethemeetingid isgenerated.

PROGRAM-5 \ 2
Createalabel anduploadbulkcontacts usingimport optionin GoogleContacts
PROGRAM-6 | 2

CreateyourownGoogleclassroomandinviteallyourfriendsthroughemailid.Poststudymaterialin
GoogleclassroomusingGoogledrive.CreateaseparatefolderforeverysubjectanduploadallunitwiseE-
Content Materials.

PROGRAM-7 | 2

CreateandshareafolderinGoogleDriveusing_sharealink ‘optionandsetthepermissiontoaccess
thatfolderbyyourfriends only.

PROGRAM-8 \ 2

Createone-pagestoryinyourmother tonguebyusingvoicerecognition facilityof Google Docs
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B. Sc. Artificial Intelligence and Machine Learning2020-21 onwards - Affiliated Colleges - Annexure No0.27A8
SCAA DATED: 23.09.2020

PROGRAM-9 | 2
Createaregistrationformfor yourDepartmentSeminarorConferenceusingGoogleForms.
PROGRAM-10 | 2

Createaquestionpaperwithmultiplechoicetypesofquestionsforasubjectofyourchoice,using
GoogleForms.

PROGRAM-11 | 2
CreateameetusingGoogleCalendar andrecordthemeetusingGoogleMeet.
CreateaGoogleslidesfor atopicandsharethesamewithyour friends.

PROGRAM-12 4
Createtemplate foraseminarcertificate usingGoogleSlides.
PROGRAM-13
CreateasheettoillustratesimplemathematicalcalculationsusingGoogle Sheets. 4
Createstudent ‘sinternalmarkstatementandsharetheGooglesheetsvialink.
TotalLectureHours 30
Hours
TextBook(s)
1 [ lanLamont,GoogleDrive&Docsin30Minutes, 2™ Edition.
ReferenceBook(s)

1 | SherryKinkoph Gunter,MyGoogleApps, 2014.
CourseDesignedby :

PO1 | PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 | PO10
CO1 S M L L L L L L L L
CO2 S M L L L L L L L L
CO3 S S M L L L L L L L

*S-Strong;M-Medium;L-Low
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B. Sc. Artificial Intelligence and Machine Learning2020-21 onwards - Affiliated Colleges - Annexure No0.27A8
SCAA DATED: 23.09.2020

CourseCode AppliedMathematics L| T| P | C

Core/elective/Supportive Allied:2 510] 0 4

Pre- requisite BasicKnowledgeinMathematics Syllabus I
version

CourseObjectives

Tointroducetheconcepts ofNumbers,Quantification, sets,logicalreasoning,probabilityand
calculus

ExpectedCourseOutcomes

1 | DemonstratetheconceptsofNumbers,Quantification,sets,logicalreasoning, K2
probabilityandcalculus

2 | Applythe learnedconceptstosolvevariousmathematicalproblemsrelatedtothe K3
domain

3 | Applyvariouslawsrelatedtologarithmsandsetstosolvevariousmathematical K4
problems

4 | Solveproblemsrelatedtopermutation,combinations, mathematicalandlogical K5
reasoningandcalculus.

K1-Remember K2 —Understand K3-applyK4-AnalyzeK5-evaluateK6-Create

UNITI | Numbers,QuantificationandNumericalApplications | 15

Numbers, Quantification and Numerical Applications - Prime Numbers, Encryptions using
PrimeNumbers-Binary Numbers-Complex Numbers (Preliminary idea only) -Indices, Logarithm
andAntilogarithm-Lawsandpropertiesoflogarithms-Simpleapplicationsoflogarithmandantilogarithm-
Numericalproblemsonaverages,calendar,clock,time,workanddistance,
menstruation,seatingarrangement

UNITII | Algebra [ 16

Algebra - Sets- Types of sets-Venn diagram-De Morgan's laws-Problem solving using Venndiagram
4-Relations and types of relations-Introduction of Sequences, Series-Arithmetic andGeometric
progression-Relationship between AM and GM-Basic concepts of Permutations andCombinations-
Permutations,CircularPermutations,Permutationswithrestrictions-Combinations

withstandardresults.

UNITIH MathematicalandLogicalReasoning 16

Mathematical and Logical Reasoning-Mathematically acceptable  statements-Connecting
words/phrases in Mathematical statement consolidating the understanding of "if and only if (necessary
andsufficient) condition”,"implies”, "and/or","implied by", "and","or","there exists" and their
usethroughvarietyofexamplesrelatedtoreallifeandMathematics-Problemsbasedonlogical
reasoning(coding-decoding,oddmanout,bloodrelation,syllogismetc).

UNITIV | Functions | 14

Calculus-Introducingfunctions-DomainandRangeofafunction-
Typesoffunctions(Polynomialfunction;Rationalfunction;Compositefunction;Logarithmfunction;Expon
entialfunction; Modulus function; Greatest Integer function, Signum function -Graphical
representation offunctions-Concept of limits and continuity of a function-Instantaneous rates of
change-Differentiationasa process offindingderivative- Derivativesofalgebraic  functionsusing
Chainrule

-Tangentlineandequationsoftangents.
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B. Sc. Artificial Intelligence and Machine Learning2020-21 onwards - Affiliated Colleges - Annexure No0.27A8
SCAA DATED: 23.09.2020

UNITV | Probability | 14
Probability-Randomexperiment,samplespace,events,mutuallyexclusiveevents-Independent
andDependentEvents-LawofTotal Probability-Bayes‘Theorem.

TotalLectureHours 75
Hours
TextBook(s)
1 | AppliedMathematics — DanSimpson,BurningEye books
ReferenceBook(s)
2 | AppliedMathematics -Dr.HariArora,PublishingDate 1s2019.PublisherlsS.k.Kataria&
Sons
|
CourseDesignedby :
POl |[PO2 |PO3 |PO4 |PO5 |PO6 |PO7 |PO8 |PO9 |PO10
CO1 M L L L L L L L L L
CO2 M L L L L L L L L L
CO3 S M L L L L L L L L
CO4 S M M L L L L L L L

*S-Strong;M-Medium;L-Low
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SCAA DATED: 23.09.2020

)

Third

Semester
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B. Sc. Artificial Intelligence and Machine Learning2020-21 onwards - Affiliated Colleges - Annexure No0.27A8
SCAA DATED: 23.09.2020

CourseCode PythonProgramming L|{T|P|C
Core/elective/Supportive Core:4 6 | 0| 0| 4
Pre- requisite e Knowledgein I
BasicsofObjectOrientedProgramming

CourseObjectives

Tointroducethe conceptsof thevariousprogrammingconstructsof Pythonprogramming

ExpectedCourseOutcomes

1 | Applythevariousbasicprogrammingconstructslikeoperators,expressions,decision K2
makingstatementsandLoopingstatements

2 | Summarizetheconcept oflists,tuples ,functionsand errorhandling K2

3 | ApplytheconceptofDecisionmakingstatements,loopingconstructs,functionsfor K3
solvingbasicprograms

4 | Analyzethe conceptsofLists,tuplesanderrorhandlingmechanisms K4

5 Evaluateaprogramincorporatingallthepythonlanguage constructs K5

K1-Remember K2 —-Understand K3-applyK4-AnalyzeK5-evaluateK6-Create

UNITI | BASICS | 18

Python-Variables-ExecutingPythonfromtheCommandLine-EditingPythonFiles-PythonReservedWords-
BasicSyntax-Comments-StandardDataTypes—RelationalOperators-Logical
Operators -BitWiseOperators -Simple Inputand Output.

UNITII | CONTROLSTATEMENTS,LISTS, TUPLES | 18

CONTROLSTATEMENTS:ControlFlowandSyntax-Indenting-ifStatement-
statementsandexpressions-stringoperations-BooleanExpressions -whileLoop-breakandcontinue -for
Loop.

LISTS: List-list slices - list methods - list loop—mutability—aliasing - cloning lists - list
parameters. TUPLES: Tupleassignment, tupleasreturn value -Sets—Dictionaries.

UNITIH FUNCTIONS: 17

Definition-PassingparameterstoaFunction-Built-infunctions-VariableNumberofArguments-
Scope-Typeconversion-Typecoercion-PassingFunctionstoaFunction—
MappingFunctionsinaDictionary—Lambda- Modules-StandardModules — sys— math — time-dir —help
Function.

UNITIV | ERRORHANDLING: [ 19

RunTimeErrors-ExceptionModel-ExceptionHierarchy-HandlingMultipleExceptions-Data
Streams-AccessModesWriting-DatatoaFileReading-DataFromaFile-AdditionalFileMethods-
UsingPipesasData Streams-Handlingl OExceptions-WorkingwithDirectories.

UNITV | OBJECTORIENTEDFEATURES: | 18
Classes Principles of Object Orientation - Creating Classes -Instance Methods - File Organization -
Special Methods - Class Variables — Inheritance — Polymorphism - Type Identification -

SimpleCharacter Matches - Special Characters — Character Classes — Quantifiers - Dot Character -
GreedyMatches — Grouping - Matching at Beginning or End - Match Objects — Substituting -
Splitting aString-CompilingRegular Expressions.

TotalLectureHours 90Hours
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B. Sc. Artificial Intelligence and Machine Learning2020-21 onwards - Affiliated Colleges - Annexure No0.27A8
SCAA DATED: 23.09.2020

TextBook(s)

1 MarkSummerfield.—ProgramminginPython3: ACompleteintroductiontothePython
Language,Addison-WesleyProfessional,2009.

2 MartinC.Brown,—PYTHON:TheCompleteReferencel, McGraw-Hill,2001

ReferenceBook(s)

1 | AllenB.Downey," ThinkPython:HowtoThinkLikeaComputerScientist__,2ndedition,
UpdatedforPython3,Shroff/O_ReillyPublishers,2016

2 | GuidovanRossumandFredL.DrakeJr,—AnIntroductiontoPython—Revisedandupdated
forPython 3.2,NetworkTheoryLtd., 2011.

CourseDesignedby :

PO1 | PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 | PO10
CO1 L L L L L L L L L L
CO2 M L L L L L L L L L
CO3 S M M L L L L L L L
CO4 S M M L L L L L L L
CO5 S S M L L L L L L L

*S-Strong;M-Medium;L-Low
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B. Sc. Artificial Intelligence and Machine Learning2020-21 onwards - Affiliated Colleges - Annexure No0.27A8
SCAA DATED: 23.09.2020

CourseCode PythonProgrammingLab L| T|P|C
Core/elective/Supportive CorelLab :4 0| 0| 5| 4
Pre- requisite e KnowledgeinbasicProgramming Syllabus I

version

CourseObjectives

Tointroducetheconceptsofpythonprogrammingconstructsof C++

ExpectedCourseOutcomes

1 | ApplytheconceptofDecisionmakingstatements,loopingconstructs,functionsfor K3
solvingbasicprograms

2 | Analyzethe conceptsofLists,tuplesanderrorhandlingmechanisms K4

3 Evaluateaprogramincorporatingallthepythonlanguage constructs K5

K1-Remember K2 —Understand K3-applyK4-AnalyzeK5-evaluateK6-Create

PROGRAM-1 | | 5

Writeapythonprogramthat displaysthefollowinginformation:Yourname,FulladdressMobile
number,Collegename, Coursesubjects.

PROGRAM-2 | | 5
Writeapython programto findthelargest threeintegers usingif-else and conditionaloperator.
PROGRAM-3 | E

Write a python program that asks the user to enter a series of positive numbers (The user should
enteranegativenumberto signal theend oftheseries)andthe programshould displaythenumbers inorder
andtheirsum.

PROGRAM-4 | |9
Writeapython programtofind theproductof two matrices [A]mxpand[B]pxr

PROGRAM-5 | \ 9
Writerecursivefunctions forGCD oftwo integers.

PROGRAM-6 | \ 5
Writerecursivefunctionsforthefactorialofpositiveinteger.

PROGRAM-7 | \ 5
WriterecursivefunctionsforFibonacciSequence uptogivennumber n.

PROGRAM-8 | \ 5
Writerecursive functionsto displayprimenumber from 2to n.

PROGRAM-9 | \ 5
Writeapython programthatwrites aseries ofrandomnumbers toafilefroml ton anddisplay.
PROGRAM-10 | | 6
Writeapythonprogramtosortagivenseq