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1 
PCC/ 
BSC 

 

22AI31 
DiscreteMathematical 
StructureandGraph 

Theory 

TD-RespectiveDept. 
PSB-RespectiveDept. 

3 0 0  03 50 50 100 3 

2 IPCC 22AI32 DataStructureUsingC TD-RespectiveDept. 
PSB-RespectiveDept. 

3 0 2  03 50 50 100 4 

3 IPCC 22AI33 ObjectorientedProg 
Using C++ 

TD-RespectiveDept. 
PSB-RespectiveDept 

3 0 2  03 50 50 100 4 

4 PCC 22AI34 DigitalSystemDesign& 
Organization 

TD-RespectiveDept. 
PSB-RespectiveDept 

3 0 0  03 50 50 100 3 

5 PCCL 22AIL35 DigitalSystemDesign& 
Organization Lab 

TD-RespectiveDept. 
PSB-RespectiveDept 

0 0 2  03 50 50 100 1 

6 ESC 22AI36A PrinciplesofArtificial 
Intelligence 

TD:RespectiveDept. 
PSB:RespectiveDept. 

3 0 0  03 50 50 100 3 

7 UHV 22UHV37 SocialConnectand 
Responsibility 

Any Department 0 0 2  02 50  50 1 

 

8 
 

AEC/SEC 

 

22AIAE381 AECDataVisualization 
using Python 

 IfthecourseIsaTheory 02 
 

50 
 

50 
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 0 2 0  
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NCMC 
22NS39 NationalService 

Scheme (NSS) 

NSS Coordinator 
 

0 
 

0 
 

2 

  
 

50 
 

--- 
 

50 
 

0 
22PE39 PhysicalEducation(PE) 

(SportsandAthletics) 
PhysicalEducation 

Director 

22YO39 Yoga YogaTeacher 

Total 450 350 800 20 
 

PCC: ProfessionalCoreCourse,PCCL:Professional CoreCourselaboratory, UHV:UniversalHumanValueCourse,MC: Mandatory Course(Non-credit), 
AEC:AbilityEnhancement Course,SEC:SkillEnhancementCourse,L:Lecture,T:Tutorial,P:PracticalS=SDA:SkillDevelopmentActivity,CIE: 
ContinuousInternalEvaluation,. 
SEE:SemesterEndEvaluation.:This letterinthecoursecodeindicatescommontoallthestreamofengineering.ESC:EngineeringScienceCourse, 
ETC:Emerging Technology Course, PLC:Programming Language Course 
Professional CoreCourse (IPCC): Refers to Professional Core Course Theory Integrated with practical’s of thesame course.Credit for IPCC can be04 
anditsTeaching–Learninghours(L: T :P) can be considered as(3: 0: 2) or(2: 2: 2).The theorypart of the IPCCshallbe evaluated both byCIEand SEE. The 
practicalpartshall beevaluatedby 
onlyCIE(noSEE).However,questionsfromthepracticalpartofIPCCshallbeincludedintheSEEquestionpaper.Formtheregulationgoverning the Degree of Bachelor of 
Engineering/Technology(B.E./B.Tech.)2022-23may please be referred. 
National Service Scheme /Physical Education/Yoga:All students haveto register for any one of the courses namely National Service Scheme (NSS), 
PhysicalEducation(PE)(Sports and Athletics),andYoga(YOG) with the concerned coordinator of thecourse during the firstweek of III semesters.Activitiesshall be 
carriedout betweenIIIsemester totheVI semester (for 4 semesters). Successful completion ofthe registered courseand requisite CIE scoreis mandatoryfor the 
awardof the degree. Theeventsshallbeappropriatelyscheduledbythecollegesandthesameshallbe reflected in the calendar prepared for the NSS,PE,and Yoga 
activities.Thesecourses shallNot beconsideredforverticalprogressionaswellasforthecalculationof SGPAandCGPA, but completionof thecourseis 
mandatoryfortheaward of degree. 



HKESociety’s 

PDACOLLEGEOFENGINEERING,KALABURAGI 

DEPARTMENTOFARTIFICIALINTELLIGENCEANDMACHINELEARNING 

 
B.EIIISemester 

 

DiscreteMathematicalStructureandGraphTheory 

CourseCode 22AI31 Credits:03 

CIE:50 SEE:50 SEE:3hrs 

Hours/Week:03(T+L) Totalhours:42 

Prerequisite:TheStudentsmustbefamiliarwithbasicarithmeticandalgebraicoperations 

Courseobjectives:.ToenablethestudentstoobtaintheknowledgeofDiscrete 

Mathematics & Graph Theory in the following topics. 

• Understandandapplylogic,relations, functions, basicsettheory, countabilityand 

counting arguments, proof techniques. 

• Understandandapplymathematicalinduction. 

• Understandvarioustypesoffunctionsandoperationson functions 

• Determineaconnectivityofgraphusingtheconceptsofgraph theory. 

• Understandandapplygraphtheoryandmathematicalprooftechniques 

Modules Teaching Hours 

Module-I 

SetTheory:SetsandSubsets,SetOperationsandtheLawsofSetTheory, 

Countable and Uncountable Sets, The concept of probability , 

Mathematical Logic-I Propositions , Logical Equivalence and the law of 

logic,RuleofInference. 

9hours 

Module-II 
MathematicalLogic-II:OpenStatementQuantifiers,logicalImplications involving 
Quantifiers, Methods of Proof and Disproof , Mathematical Induction. 
RelationsandFunctions:CartesianProductsandRelations,Functions–Types of 
Functions, Some Particular functions, Composition of Functions , 
InvertibeFunctions,The Pigeon-hole Principle 

. 

8hours 



Module–III 

Relations II:Zero-One Matrices and Directed Graphs, Operations on 

Relations,PropertiesofRelations,EquivalenceRelations,PartialOrders- Total 

Order , External elements in Posets 

9hours 

Module–IV 

 
Introduction to Graph Theory: Definitions and Example, Sub graph, 

Complements and Graph Isomorphism, Vertex Degree, Euler Trails and 

Circuits.Planargraphs,HamiltonPathsandCycles,Graphcoloring, 

ChromaticPolynomials. 

8hours 

Module-V 
Trees:Definitions,PropertiesandExamples,RootedTrees,TreeandSorting 

,WeightedTreesandPrefixcodes,Dijkstra's Shortest-PathAlgorithm, 
Minimal Spanning Trees: The Algorithms of Kruskaland Prim 

9hours 

Questionpaperpattern: 

1. ThequestionpaperwillhaveTENquestions. 

2. Therewillbe TWOquestionsineachmodule,coveringallthetopics. 

3. ThestudentneedtoanswerFIVEfullquestions,selectingONEfullquestionfromeachmodule. 

Textbooks: 

1. RalphP.Grimaldi:DiscreteandCombinatorialMathematics,5thEdition,PearsonEducation.2014. 

2. DiscreteMathematicalstructures,Dr.D.S.Chandrashekariah.Prism 

ReferenceBooks: 
1. C.L.LiuC.L.,“ElementsofDiscreteMathematics”,2ndEdition,McGrawHill,Singapore 

2. J.P. Tremblay,“DiscreteMathematicalStructureswithApplicationstoComputerScience”,McGraw 

Hill,N.Y. 

3. KennethHRosen,“DiscreteMathematicsanditsapplications”,6thEdition,McGrawHill 
4. B.KolmanandR.C.Busby,“DiscreteMathematicalStructuresforComputerScience”,PHI,NewDelhi 

Courseoutcomes: 

Oncompletionofthecourse,thestudentwillhavetheabilityto: 

Course 
Code 

CO# CourseOutcome(CO) 

 CO1 Verifythecorrectnessofanargumentusingpropositionalandpredicatelogic and 
truth tables 



 CO2 Constructproofsusingdirectproof,proofbycontraposition,proofby 
contradiction, proof by cases, and mathematical induction. 

CO3 Solveproblemsinvolvingrecurrencerelationsandgeneratingfunctions 

CO4 Abletodefinethebasicconceptsof graphs,directedgraphs,andweighted graphs 
to understand concept of coloring. 

CO5 Analyzevarioustypesoftreesandtreetraversingtechniques 



 

 

DATASTRUCTURESUSINGC 

CourseCode 22AI32 Credits:04 

CIE:50 SEE:50 SEE:3hrs 

Hours/Week:04(T+L) Total 
hours:(40+12) 
=52 

Prerequisite:TheStudentsshouldhavethethoroughknowledgeofCfundamentals 

Courseobjectives:Toenablethestudentstoobtaintheknowledge ofDataStructures usingC in 

the following topics. 

 Understandtheconceptsofdatastructuresandalgorithms. 

 Understandthebasicprinciplesofdynamicmemoryallocation 
 Understandthedifferentdatastructureslikestacks,queues,listsand trees 
 Understandthesearchandsorttechniques 

. 

Modules Teaching Hours 

Module-I 

Pointers:PointersandDynamicmemoryallocation,DataAbstraction, Arrays 

and Structures, Dynamically Allocated Arrays, Structures and Unions, 

Polynomials, Sparse Matrices, Stings 

8hours 

Module-II 

 

Stacks: Stacks Using dynamic Arrays, Evaluation of Expression: 

Expressions,EvaluatingPostfixExpressions,InfixtoPostfix,Recursion 

8hours 

Module–III 

 

Queues: Linear Queues, Circular queues using Dynamic Arrays, A Mazing 

Problem. LinkedLists:SinglyLinkedlistsandChains,RepresentingChains in C, 

Linked Stacks and Queues, Polynomials 

8hours 



Module–IV 

 
LinkedList:AdditionalListoperations,DoublylinkedLists.Trees: Introduction, 

Binary Trees, Binary Tree Traversals. 

8hours 

Module-V 
 

Trees:AdditionalBinaryTreeOperations,ThreadedBinaryTrees. 
BinarySearchTrees,Sorting:Insertionsort,Quicksort,Mergesort,Heap sort, 
Hashing- Static and Dynamic Hashing 

. 

8hours 

ListofProgramsforDataStructuresUsingC Lab 
1. 1.Design,DevelopandImplementamenu-drivenPrograminCforthe followingArray 

operations 
CreatinganArrayof NIntegerElements 
DisplayofArrayElementswithSuitableHeadings 
InsertinganElement(ELEM)atagivenvalidPosition(POS) Deleting 
an Element at a given valid Position(POS) 
Exit. 
Supporttheprogramwithfunctionsforeachoftheaboveoperations Implement structures 
usingC programs 

2. Writea Cprogramtocreateasequential filewith atleastfiverecords.Eachrecordhaving the 
structure show below: 
Name Marks1 Marks2 Marks3 

Non-Zero 
Positive 25-CharacterPositive Integer Positive Integer Positive 
Integer 

a. Todisplayallthe recordsinthefile 
b. TosearchforaspecificrecordbasedontheUSN.Incasetherecordisnot found. 

Suitable message should be displayed. Both the options in this case must be 
demonstrated. 

3. DesignaCprogramtoshowtheusageofDynamic memoryallocationtechniques 
4. Design,DevelopandImplementamenudrivenPrograminCforthefollowing operations on 

STACK of Integers (Array Implementation of Stack with maximum size MAX). 
PushanElementontoStack Pop 
an Element from Stack 
DemonstrateOverflowandUnderflowsituationsonStack Display 
the status of Stack 
Exit 

5. Design,DevelopandImplementaPrograminCforconvertinganInfixExpressiontoPostfix 
Expression. Program should support for both parenthesizedand free parenthesized 
expressions with the operators: +, -, *, /, %(Remainder), ^(Power) and alphanumeric 
operands. 



6. .Design, Develop and Implement a Program in C for the following Stack Applications 
i)EvaluationofSuffixexpressionwithsingle-digitoperandsandoperators:+,-,*,/,%,^ 
ii)SolvingTowerofHanoiproblemwithndisks. 

7. Design,DevelopandImplementamenudrivenPrograminCforthefollowing operations 
onQUEUE of Characters (Array Implementation of Queue with maximum size MAX) 
Insert an Element on to QUEUE 
DeleteanElement from QUEUE 
DemonstrateOverflowandUnderflowsituationsonQUEUE Display 
the status of QUEUE 
Exit 

8. Design,DevelopandImplementamenudrivenPrograminCforthefollowing operations 
onCircular QUEUE of Characters (Array Implementation of Queue with maximum size 
MAX) 
InsertanElement ontoCircular QUEUE 
DeleteanElement fromCircularQUEUE 
DemonstrateOverflowandUnderflowsituationsonCircularQUEUE Display 
the status of Circular QUEUE 
Exit 

9. WriteaCprogramusingdynamicvariablesandpointers,toconstructasinglylinkedlist 
consisting of the following information in each node: student id (interger), student 
name(character string) and semester(integer). The operations to be supposed are: 
Theinsertion operation 
i) Atthefrontofalist 
ii) Atthebackofthelist 
b) Deletinganodebasedonstudent id.Ifthespecifiednode isnot presentinthelistan error 
message should be displayed. Both the operation should be demonstrated. 

c) Displayingallthenodesinthelist 
10. Design,DevelopandImplementamenudrivenPrograminCforthefollowing operations on 

Doubly Linked List (DLL) of Employee Data with the fields: SSN, Name, Dept, Designation, 
Sal, PhNo 
Create a DLL of N Employees Data by using end insertion. 
DisplaythestatusofDLLandcountthenumberofnodesinit Perform 
Insertion and Deletion at End of DLL 
PerformInsertionandDeletionatFrontof DLL 
DemonstratehowthisDLLcanbeusedasDoubleEndedQueue Exit 

11. Writea Cprogrami)Toconstructa binarysearchthreeofintegers. 
ii)Totraversethetreeusingallthemethodsi.e,inorder,preorderandpostorder. 

 
12. ImplementhashingtechniquetomapagivenkeyKtotheaddressspaceL.Resolvethe 

collision (if any) using linear probing 



Questionpaperpattern: 

1. ThequestionpaperwillhaveTENquestions. 

2. Therewillbe TWOquestionsineachmodule,coveringallthetopics. 

3. ThestudentneedtoanswerFIVEfullquestions,selectingONEfullquestionfromeachmodule. 

Textbooks: 
1. FundamentalsofDataStructuresinC,byHorowitz,Sahni,Anderson-Freed,2ndEdition, 
Universities Press, 2018. 

2. DataStructuresUsingCandC++,byYedidyah,Augenstein,Tannenbaum,2ndEdition,Pearson 
Education, 2003. 

ReferenceBooks: 

1. ClassicDataStructuresbyDebasisSamantha,2ndEdition,PHI,2009. 

2. DataStructures:APseudocodeApproachwithCbyRichardF.GilbergandBehrouz 

A.Forouzan,CengageLearning,2005 

Courseoutcomes: 

Oncompletionofthecourse,thestudentwillhavetheabilityto: 

Course 
Code 

CO# CourseOutcome(CO) 

 CO1 ImplementarraysandstructuresusingCprogramming. 

CO2 Implementdifferentstackoperationsandrecursiveprograms. 

CO3 Implementqueueandlinkedlistoperations 

CO4 ImplementtreetraversaltechniquesusingC Programming 

CO5 ImplementhashingtechniquesusingC programming. 



 

 

OBJECT ORIENTED 
PROGRAMMINGWITHC++ 

Course 
Code 

22AI33 Credits:04 

CIE:50 SEE:50 SEE:3hrs 

Hours/Week:04(T+L) Totalhours:(40+12)=52 

Prerequisite:TheStudentshouldhavethethoroughknowledgeofCprogrammingprinciples and 
Structures. 

Courseobjectives:ToenablethestudentstoobtaintheknowledgeofObject Oriented Programming 

With C++ in the following topics. 

 Understandtheconceptsobject orientedprogrammingparadigm. 

  UnderstandtheOOPfeatureslikeInheritance,VirtualFunctionsand 

Dynamic Polymorphism. 

 Understandstreamhandlingmechanismandoperatoroverloading. 

 Understandandanalyzeexceptionhandlingmechanism. 

Modules Teaching Hours 

Module-I 

Introduction to C++: A Review of Structures, Procedure- 

Oriented Programming Systems, Objected Oriented 

Programming Systems Comparison of C++ with C, Console 

Input/ Output in C++, Variables in C+ Reference Variables in 

C++, Function Prototyping, Function Overloading Default 

ValuesforFormalArgumentsofFunctions,Friend Functions, 

Inline Functions. 

ClassandObjects:IntroductiontoClassesandObjects. 

8hours 

Module-II 

ClassandObjectscontd.:MemberFunctionsandMemberData, 

Objectsand Functions,Objectsand Arrays,Namespaces,Nested 

Classes. 

DynamicMemoryManagement:Introduction,Dynamic 

MemoryAllocation,DynamicMemoryDeallocation, the 

8hours 



set_new_handler()function 

 
ConstructorsandDestructors:Constructors,Destructors 

 

Module–III 

Inheritance: Introduction to Inheritance, Base Class andDerived 

class Pointers, Function Overriding, Base Class Initialization. The 

Protected Acces Specifier, Deriving by Different Access 

Specifiers, Different kinds of inheritance,Order of invocation of 

Constructors and Destructors 

Virtual functions and dynamic polymorphism : the need for 

virtualfunctions,virtualfunctions,themechanismofvirtual 

functions,purevirtualfunctions 

8hours 

Module–IV 

Stream handling: Streams, The class hierarchy of handling 

streams, text and binary, input/output, text versus binary files, 

textinput/output,binaryinput/output,openingandclosingfiles, 

files as objects of the fstream class, File pointers, random access 

to files, error handling. 

 
Operator overloading: operator overloading, overloading the 

various operators-overloading the increment and the 

decrement operators (Prefix and postfix), overloading 

theunaryminusandtheunaryplusoperator,overloadingthe 

arithmeticoperators. 

8hours 

Module-V 
Operator overloading contd.: Overloading the relational 
operators, overloading the assignment operator, overloading the 
insertion and extraction operators, overloading the new and the 
delete operators, overloading the subscript operator, 
Templates:Introduction,functiontemplates,class templates. 

 
Exceptionhandling:Introduction,C-stylehandlingoferror 
generating codes, C++ style solution – the try/throw/catch 
construct. Limitation of exception handling. 

8hours 

ListofProgramsforObjectorientedprogrammingwithC++Lab 

1.CreateasimpleclassSTUDENTcontainingdatamembersrollno,nameage&displaythe contents using 

setdata() and Outdata() methods. Test the program with 



a) Memberfunctioninsidethebodyofthestudentclass. 

b) Memberfunctionoutsidethe bodyofthestudent class(using::operator). 

 
2. WriteaC++programtocreateclassDATEandmemberfunctionday,month,year.Displayageof the 

person by considering date of birth and current date using inline function. 

 
3. Write aC++ program to create a class ACC with data members, accno, balance. Create objects 

ACC1,ACC2andACC3.Writeamemberfunctiontotransfer moneyfromACC3toACC1.Display the 

balance in all accounts. 

 
4. CreateaclasscalledQUEUEperforminsertionanddeletionofelementsfrom thequeueusing 

constructors and destructors. 

5. WriteaC++programtosortNnumbersusingswapasfriendfunction. 

 
6. WriteaC++programtocreateaclasscalledSTACKusinganarrayofintegers. 

i) Implementthefollowing operationsby overloading +&-.s1=s1+element;where s1isanobject 

oftheclassSTACKandelementisanintegertobepushedonto top of the stack.s1=s1- ;where s1 is 

an object of the class STACK and – operator pops the element. Handle the STACK Empty and 

STACK Full conditions. Also display the contents of the stack after each operation by 

overloadingthe operator<<. 

 
7. WriteaC++programtocreateaclassNAMEand implementthefollowing operations.Display the 

result after every operation by overloading the<<. 

i) NAMEfirstname=“Herbert” 

 
ii) NAMElastname=“Schield” 

 
iii) NAMEfullname=firstname+lastname(Usecopyconstructor) 

 
8. WriteaC++programtocreateaclasscalledMATRIXusingatwo-dimensional arrayofintegers. 

Implement the following operations by overloading the operator = = which checks the 

compatibilityoftwomatrices m1andm2tobeadded andsubtracted.Perform theadditionand 

subtraction 

Byoverloadingtheoperators+and–respectively.Displaytheresults(summatrixm3and difference 

matrix m4) by overloadingthe operator<<. 

if(m1= =m2) 

{ 

m3=m1+m2;m4=m1–m2; 

} 

Else 

Display error. 



 
9. WriteaC++programtocreateaclasscalledCOMPLEX andimplementthe followingoverloading 

functions ADD that return a COMPLEX number. 

i. ADD(a,s2)–wheres1isaninteger(realpart)ands2isacomplexnumber. 

ii.ADD(s1,s2)–wheres1and s2arecomplex numbers. 

10. WriteaC++programtoexchangetwonumbersusingfunctionoverloading. 

 
11. Design three classes called STUDENT, EXAM and RESULT. The student class has data members 

Such as those represent Rollno, Name and Branch etc. Create the class EXAM by inheriting the 

STUDENT class. The EXAM class adds data members representing the marks scored in six 

subjects.DerivetheRESULTclassfrom theEXAMclass andithasitsown datamembers.Suchas total_ 

marks. Write an interactive program to model this inheritance relationship. 

 
12. CreateclassesRESERVATION,ADULT,SENIOR_CITIZEN,CHILD.TheReservationclasscontaining data 

members, Name of passenger, age, date of journey, Source, Destination, Ticket charge. Write 

an interactive program to display the ticket charges depending uponthe category of passenger. 

TheclassesADULT,SENIOR_CITIZEN,CHILDarethederivedclassofRESERVATION. (Note: 

Category CHILDREN=½ of adult ticket charge). 

 
13. Write a C++ program to demonstrate how a pure virtual function is defined, declared and 

invokedfromtheobjectof aderivedclassthroughthe pointerofbaseclassSenior_citizen=¼of adult 

ticket charge). 

 
14. WriteaC++programtoperformQUICKSORTforNnumbersusingtemplatefunction. 

Demonstrate sorting of integers and doubles. 

Questionpaperpattern: 

1. ThequestionpaperwillhaveTENquestions. 

2. Therewillbe TWOquestionsineachmodule,coveringallthetopics. 

3. ThestudentneedtoanswerFIVEfullquestions,selectingONEfullquestionfromeach 

module. 

Textbooks: 

1. ObjectProgrammingWithC++,SouravSahay,OxfordUniversityPress,2006.(Chapter 1-

10) 



ReferenceBooks: 

1. C++Primer,StanelyB.Lipman,JoseeLajoie,BarbaraE.Moo,4thEdition, 

Addision Wesely,2012. 

2. TheCompleteReferenceC++,Herbert,4thEdition,TMH,2017 

Courseoutcomes: 

Oncompletionofthecourse,thestudentwillhavetheabilityto: 

CourseCode CO# CourseOutcome(CO) 

 CO1 AnalyzethePrinciplesofObjectOrientedProgramming Paradigm. 

CO2 ImplementClassandobjectsusingC++programming techniques 
and apply data encapsulation. 

CO3 ImplementObjectOrientedProgramfeatureslike inheritance 

anddynamic polymorphism. 

CO4 Analyzetheimportanceofstreamhandlingandrandom access of 
files. 

CO5 AnalyzethedifferentoperatoroverloadingandException 
Handling techniques using C++. 



 

DIGITALSYSTEMDESIGNAND 
ORGANIZATION 

CourseCode 22AI34 Credits:03 

CIE:50 SEE:50 SEE:3hrs 

Hours/Week:03 Totalhours:42 

Prerequisite:ThestudentsareexpectedtohaveKnowledgeofBasicElectronics,basicconceptsin logic 
design and basic electronics. 

Courseobjectives:Toenablethestudentstoobtaintheknowledge of DIGITALSYSTEM DESIGN AND 

ORGANIZATION in the following topics. 

• IntroducethebasicsofMinimizingBooleansfunctionsbyusingvarioustechniques like 

K-Map and Quine Mclusky methods and implement by using suitable Logic gates. 

• DiscussthecombinationallogiccircuitslikeMultiplexer,MagnitudeComparators, 

Code Converters etc. and implement by usinglogic gates/ICs. 

• PresenttheworkingofvariousFlip-Flops,Registertypes,Counters. 

• Understandtheperformance ofcomputerandtoexecutetheinstructions. 

• Analyzethebasicorganizationandarchitectureofdigitalcomputersandnumber 

systems. 

. 

Modules Teaching Hours 

Module-I 

The BasicGates :Review ofBasic Logicgates,Positive andNegative 

Logic.CombinationalLogicCircuits:Sum-ofProductsMethod,Truth 

Table to Karnaugh Map, Pairs Quads, and Octets, Karnaugh 

Simplifications,Don’t-careConditions,Product-of-sumsMethod,Product- 

of-sumssimplifications,SimplificationbyQuine-McCluskyMethod. 

9hours 

Module-II 

Data-ProcessingCircuits:Multiplexers,Demultiplexers,1-of-16Decoder,BCD to 

Decimal Decoders, Seven Segment Decoders, Encoders, Exclusive-OR Gates, 

Parity Generators and Checkers, Magnitude Comparator, Programmable 

Array Logic,Programmable Logic, Arithmetic Logic Unit, Clocks, Clock 

Waveforms 

8hours 



Module-III 

 
FlipFlops:RSFlip-Flops,GatedFlip-Flops,Edge-triggeredRSFLIP-FLOP. Clocked 

DFLIP-FLOP ,Edge-triggered 

DFLIP-FLOP,Edge-triggeredJKFLIP-FLOP,FLIP-FLOPTiming,JKMaster- 

slaveFLIP-FLOP.RegistersandCounters 

8hours 

Module-IV 

 
Basic Structure of Computers: Basic Operational Concepts, Bus Structures, 

Performance – Processor Clock, Basic Performance Equation, Clock Rate, 

Performance Measurement. 

Machine Instructions and Programs: Memory Location and Addresses, 

Memory Operations, Instructions and Instruction Sequencing, Addressing 

Modes. 

Input/OutputOrganization:AccessingI/ODevices,Interrupts–Interrupt 

Hardware,EnablingandDisablingInterrupts 

9hours 

Module-V 
Memory System: Basic Concepts, Semiconductor RAM Memories, Read Only 
Memories, Speed, Size, and Cost, Cache Memories–Mapping Functions, 
Replacement Algorithms, Performance Considerations. 
Arithmetic: Numbers, Arithmetic Operations and Characters, Addition and 
SubtractionofSignedNumbers,DesignofFastAdders,Multiplicationof 
PositiveNumbers 

8hours 

Questionpaperpattern: 

1. ThequestionpaperwillhaveTENquestions. 

2. Therewillbe TWOquestionsineachmodule,coveringallthetopics. 

3. ThestudentneedtoanswerFIVEfullquestions,selectingONEfullquestionfromeachmodule. 

Textbooks: 

 
1. DonaldPLeach,AlbertPaulMalvino&GoutamSaha:DigitalPrinciplesand Applications, 

8thEdition, Tata McGraw Hill, 2015. 

2. Carl Hamacher,Zvonko Vranesic, SafwatZaky: Computer Organization, 5th Edition,Tata 

McGrawHill,2011. 



ReferenceBooks: 

1. StephenBrown,ZvonkoVranesic:FundamentalsofDigitalLogicDesignwithVHDL, 

2ndEdition, Tata McGraw Hill,2012. 

2. R.D.SudhakerSamuel:IllustrativeApproachtoLogicDesign,SanguinePearson,2010. 

3. WilliamStallings:ComputerOrganization&Architecture,7thEdition,PHI,2006 

Courseoutcomes: 

Oncompletionofthecourse,thestudentwillhavetheabilityto: 

Course 
Code 

CO# CourseOutcome(CO) 

 CO1 DiscusstheconceptsofbasicgateandconstructLogicCircuits using 
different Simplification methods. 

CO2 AnalyzeandDesigndataprocessingcircuitsusingvariouslogical blocks 

CO3 AnalyzevarioustypesofFlipFlops,RegistersandCounters 

CO4 Applyinstructionsequencingtodevelopassemblylanguageprograms and 
implement stacks, queues and subroutines 

CO5 Analyzedifferentstoragedevices,memorymanagementandvirtual 
memory concepts 



 

DigitalSystemDesignand Organization 
LAB 

Course 
Code 

22AIL35 Credits:01 

CIE:50 SEE:50 SEE:3hrs 

Hours/Week:02(Practical) Totalhours:28 

Prerequisite:ThestudentsareexpectedtohaveKnowledgeofBasicElectronicsandbasic 
concepts in logic design 

Courseobjectives:Toenablethestudentstoobtaintheknowledge of DigitalSystem Design 

And Organization LAB in the following topics. 

• Designbasiclogiccircuitsandanalyzetheoperationofcombinationalcircuitslike the 

decoder, multiplexer, full adder. 

• Analyzetheoperationofaflip-flop,countersandshiftregisters. 

• Performandinterpretparameterssuchasvoltageandtimeperiodusing 

oscilloscopes. 

• Designandanalyzesequentiallogiccircuits. 

 
. 

Experiments 

1. DesignandimplementHalfadder,FullAdderusingbasicgates. 

2. DesignandImplementHalfSubtractor,FullSubtractorusingbasicgates. 

3. SimplifyandrealizetheBooleanexpressionusinglogicgates. 

4. Givenany4-variablelogicexpression,simplifyusingEnteredVariableMapandrealizethe 

simplified logic using 8:1multiplexer IC. 

5. Realizeafulladderusing3-to-8decoderICand4inputNAND gates. 

6. DesignandimplementcodeconverterI)BinarytoGrayII)GraytoBinaryCode using basic 

gates. 

7. RealizeaJ-KMaster/SlaveFlip-FlopusingNANDgatesandverifyitstruthtable. 

8. Designandimplementamod-n(n<8)synchronousupcounterusingJ-KFlip-FlopIcs. 

9. Designandimplementaringcounterusing4-bitshiftregister. 

10. DesignandimplementanasynchronouscounterusingdecadecounterICtocountup 

from 0to n(n<=9). 



Questionpaperpattern: 

 
InSEE,studentswillbeaskedtoexecuteoneprogramwhichmayberelatedtothe above list of 
programs. 

Reference 

 
LabManual 

Courseoutcomes: 

Oncompletionofthecourse,thestudentwillhavetheabilityto: 

CourseCode CO# CourseOutcomes 

CO1 Designandevaluatelogicalcircuitsusingk-mapandMapEntered 
Variable concepts 

 CO2 Designandimplementsequentialcircuits. 

CO3 DesignandImplementcounters&shift registers 

CO4 Designandevaluatethecodeconverterusingop-amp circuits. 

CO5 Designandevaluatetimingandmultivibratorcircuits. 



 

PrinciplesofArtificialIntelligence 

CourseCode 22AI36A Credits:03 

CIE:50 SEE:50 SEEHours:03 

TotalHours 42 

CREDITS-3:0:2:3 

CourseObjectives: 
To enable the students to obtain the knowledge of Principles of Artificial Intelligence 

in the following topics. 

1. Gainahistoricalperspectiveof AIanditsfoundations. 
2. BecomefamiliarwithbasicprinciplesofAItowardproblemsolving. 
3. Gettoknowapproachesofinference,perception,knowledgerepresentation,andlearning. 

Module-I 
Teaching 
Hours 

IntroductiontoAI:History,Intelligentsystems:ELIZAIntelligentSystem,Categorizationof 
IntelligentSystem,CapabilitiesofIntelligentSystem,ComponentsofAIprogram, 
FoundationsofAIandsubareaofAI,applicationsofAI,IntelligentAgents,ProblemSolving: 
StateSpaceSearchandControlStrategies,EightTilePuzzleProblem 

 
 

 
9hrs 

Module-II  

SearchTechniques:ControlStrategies-Uninformedsearchstrategies:Breadthfirstsearch, 
Depthfirstsearch,HeuristicSearchStrategies(Informedsearchstrategies):A*search,AO* 
search,Hillclimbingsearch,Constraintsatisfactionproblem,Beamsearch,Bestfirstsearch. 

 

 
8hrs 

Module III  

Problemreduction,gameplaying:ProblemReduction:TowerofHanoi’sproblem,Game 

Playing: Tic-Tac problem, Types of Game playing algorithm: Minmax algorithm, Alpha-Beta 

Pruning,BranchandBoundsearch,Twoplayerperfectinformationgames. 

 

 
8hrs 

Module-IV  



 
Logic concepts andlogicProgramming: Propositionalcalculus, Equivalence laws, Propositional 

logic, natural deduction system, semantic tableau system, resolution refutation, predicate logic, 

Logic programming. 

 
 

 
9hrs 

Module-V  

Advancedproblemsolvingparadigm:Planning:typesofplanningsystem,blockworld 
problem,logicbasedplanning,Linearplanningusingagoalstack,Means-endsanalysis, 
Nonlinearplanningstrategies,learningplans 

 
 

 
8hrs 

Questionpaperpattern: 

• Thequestionpaper will havetenquestions. 

• Eachfullquestionconsists of20marks. 

• Therewillbe2fullquestions(withamaximumoffoursubquestions)fromeachmodule. 

• Each full question will have sub questions covering all the topics under a module. The 

Studentswillhavetoanswer5fullquestions,selectingone fullquestionfromeachmodule. 

TextBooks: 

1. S.RussellandP.Norvig,“ArtificialIntelligence:AModernApproach”,PrenticeHall,ThirdEdition, 2015. 

2. NilsJ.Nilsson,“ArtificialIntelligence:ANew Synthesis”,1stEdition,Morgan-Kaufmann,1998. 

ReferenceBooks: 

1. ElaineRich,KevinKnight,&ShivashankarBNair,“ArtificialIntelligence”,McGrawHill, 3rd 
ed.,2017. 

2. 2.Patterson,“IntroductiontoArtificialIntelligence&ExpertSystems”,Pearson,1sted. 2015. 

3. 3.SarojKaushik,“Logic&PrologProgramming”, NewAgeInternational,Istedition, 
2002. 

4. JosephC.Giarratano,GaryD.Riley, “Expert Systems:PrinciplesandProgramming”,4th 
Edition, 2007 



 

Ebooksandonlinecoursematerials: 

Courseoutcomes: 
Oncompletionofthecourse,thestudentwillhavetheabilityto: 

CourseCode CO# CourseOutcome(CO) 

 
CO1 

Havebasicknowledgerepresentation,problemsolving,andlearningmethodsof 
artificial intelligence 

CO2 
Providetheaptagentstrategytosolveagivenproblem 

CO3 
Representaproblemusingfirstorderandpredicate logic 

CO4 
Designapplicationslikeexpertsystemsandchat-bot 

CO5 
Suggestsupervised,unsupervisedorsemi-supervised learningalgorithmsfor any 
given problem 

 
 
 
 
 
 
 
 

 

SOCIALCONNECTAND 

RESPONSIBILITY 

CourseCode 22UHV37 Credits:01 

CIE:50 SEE:-- SEE:--- 

Hours/Week:0-0-2 Total hours:28 



Prerequisite: Nil 

Courseobjectives: 

  Tofamiliarizethestudentswiththebasicbiologicalconceptsandtheirengineering 

applications. 

  To enablethestudentswithanunderstandingofbio designprinciplesto createnovel 

devices and structures. 

  Toprovidethestudentsanappreciationofhowbiologicalsystemscanbere- 

designed as substitute products for natural systems. 

  Tomotivatethestudentsto developinterdisciplinaryvisionofbiologicalengineering. 

Teaching-Learning Process(General Instructions) 

ThesearesampleStrategies,whichteacherscanusetoacceleratetheattainmentofthe various course 

outcomes. 

1. Explanationvia reallife problem, situation modeling, and deliberationofsolutions, hands- 

on sessions, reflective and questioning /inquiry-based teaching. 

2. Instructionswithinteractionsinclassroomlectures(physical/hybrid). 

3. UseofICTtools,includingYouTubevideos, relatedMOOCs, AR/VR/MRtools. 

4. Flippedclassroomsessions(~10%oftheclasses). 

5. Industrialvisits, Gueststalksandcompetitions forlearningbeyondthesyllabus. 

6. Students’participationthroughaudio-videobasedcontentcreationforthesyllabus(as 

assignments). 

7. Useofgamificationtools(inbothphysical/hybridclasses)for creativelearningoutcomes. 

8. Students’seminars(insoloor group)/oralpresentations 

Modules TeachingHours 

Module-I 

Plantationand adoptionofatree:Plantationofatreethat will beadopted for 

four years by a group of B.Tech. students. They will also make an 

excerpt either as a documentary or a photoblog describing the plant’s 

origin, itsusageindailylife,anditsappearanceinfolkloreandliterature. 

Objectives,Visit,casestudy,report,outcomes. 

6hours 

Module-II 

Heritagewalkandcraftscorner:Heritagetour,knowingthehistoryand culture 

of the city, connecting to people around through their history, knowing 

the city and its craftsman, photo blog and documentary on evolution and 

practice of various craft forms. Objectives, Visit, case 

study,report,outcomes. 

06 hours 



Module-III 

 
Organicfarmingandwastemanagement:usefulnessoforganicfarming,wet 

waste management in neighboring villages, and implementation in the 

campus. Objectives, Visit, case study, report, 

outcomes. 

06 hours 

Module-IV 

 

WaterConservation:knowingthepresentpracticesinthesurroundingvillagesandi

mplementationinthecampus,documentaryorphotoblog presenting the current 

practices. Objectives, Visit, case study, report, outcomes. 

05 hours 

Module-V 

Food Walk City’s culinary practices,food lore,andindigenousmaterials of the 

region used in cooking Objectives, Visit, case study, report, 

outcomes.. 

05 hours 

Questionpaperpattern: 

1. Thequestionpaper willhaveTENquestions. 

2. TherewillbeTWOquestions ineachmodule, coveringallthe topics. 

3. ThestudentneedtoanswerFIVEfullquestions, selectingONE fullquestionfromeachmodule. 

Course outcomes: 

Oncompletion ofthecourse,thestudent willhavetheability to: 

Course 

Code 

CO# CourseOutcome(CO) 

 CO1 Communicateandconnecttothesurrounding.CO2:Createa 
responsibleconnectionwiththesociety 

CO2 Involveinthecommunityin generalin whichtheywork. 

CO3 Noticetheneedsandproblemsofthecommunityand involve 

them in problem –solving. 

CO4 Develop among themselves a sense of social & civic 

responsibility&utilizetheirknowledgeinfindingpractical 

solutionstoindividualandcommunityproblems. 

CO5 Developcompetencerequiredforgroup-livingandsharing of 

responsibilities & gain skills in mobilizing community 

participationtoacquireleadershipqualitiesanddemocratic 
attitudes. 



Activities:Jammingsession,openmic,andpoetry: Platformtoconnecttoothers.Sharethe stories with 

others. Share the experience of Social Connect. Exhibit the talent like playing instruments, 

singing, one-act play, art-painting, and fine art. 

 

PEDAGOGY:Thepedagogywillincludeinteractivelectures,inspiringguesttalks,fieldvisits, social 

immersion, and a course project. Applying and synthesizing information from these sources to 

define the social problem to address and take up the solution as the course project, with your 

group. Social immersionwithNGOs/socialsections will be a keypart ofthe course. Will all lead to 

the course project that will address the needs of the social sector? 

 

COURSE TOPICS: The course will introduce social context and various players in the social 

space,andpresent approachestodiscoveringandunderstandingsocialneeds.Socialimmersion and 

inspiring conversional will culminate in developing an actual, idea for problem-based 

intervention, based on an in-depth understanding of a key social problem. 

 

 

Duration: Atotalof40-50 hrsengagementpersemester isrequiredforthe3rd semesterofthe 
B.E./B.Tech.program.Thestudentswillbedividedinto groups.Eachgroupwillbehandledby faculty 

mentor. Faculty mentor will design the activities (particularly Jamming sessions open mic ,and 

poetry) Faculty mentors has to design the evaluation systemas per VTU guidelines of scheme & 

syllabus. 

 

 

 

GuidelineforAssessment Process: 
Continuous InternalEvaluation (CIE): After completion ofthe course, the student shallprepare, 

with daily diary as reference, a comprehensive report in consultation with the mentor/s to 

indicate what he has observed and learned in the social connect period. The report should be 

signed by the mentor. The report shall be evaluated on the basis ofthe following criteria and/or 

otherrelevant criteriapertainingtotheactivitycompleted. Marksallottedforthediaryareoutof 

50.Planningandschedulingthesocialconnect Information/Datacollectedduringthesocial connect 

Analysis of the information/data and report writing Considering all above points allotting the 

marks as mentioned below 

Excellent:80to100 

Good:60to79 
Satisfactory: 40 to 59 

Unsatisfactoryandfail:<39 

Pedagogy-Guidelines 

Itmaydefer basedonlocalresourcesavailable forstudyaswellasenvironment andclimatic 

differences, location, time of execution 

 

 
Pedagogy-Guidelines 
Itmaydiffer dependingonlocalresourcesavailablefor studyaswellasenvironmentandclimatic differences, 

location and time of execution. 



s.n 
o 

Topic Group 
Size 

Location ActivityExecution Reportin 
g 

Evaluatio 
n of the 
topic 

1. Plantation 

and 

adoptionof 

a tree 

May be 

individua 

l or team 

Farmers land, 

parks,villages,road 

side, community 

area/collegecampus 
etc 

Site selection/proper 

consultation/continuo 

us monitoring 

information board 

Report 

shouldbe 

submitte 

d by the 
individua 

l to the 

concerne 
d 

evaluatio 

n 

authority 

Evaluatio 

n as per 

the 

rubricsof 
the 

scheme 

and 
syllabus 

by 

Faculty 

2 Heritage 
Walk and 

craftscorner 

May be 
individua 

l or team 

Temples/monumental 
places / Villages/ City 

Areas / Grama 

panchayat/ public 
associations/Governme 

nt Schemes officers/ 

campus etc….. 

Siteselection/proper 
consultation/Contin 

uous monitoring/ 

Information board 

Report 
shouldbe 

submitte 

d by 
individua 

l to the 

concerne 

d 
evaluatio 

n 
authority 

Evaluatio 
n as per 

the 

rubricsOf 
scheme 

and 

syllabus 

by 
Faculty 

3 Organic 
farmingand 

waste 

managemen 

t: 

May be 
individua 

l or team 

Farmersland/parks/ 
Villages visits / 

roadside/ community 

area/Collegecampus 

etc….. 

Group selection / 
properconsultation/ 

Continuous 

monitoring / 

Information board 

Report 
shouldbe 

submitte 

d by 

individua 
l to the 

concerne 

d 
evaluatio 

n 
authority 

Evaluatio 
n as per 

the 

rubricsOf 

scheme 
and 

syllabus 

by 
Faculty 

4 Water 
conservatio 

n: 

&conservati
o 

ntechniques 

May be 

individua 

l or team 

Villages/ City Areas / 
Grama panchayat/ 

public 

associations/Governme 
nt Schemes officers / 

campus etc…. 

siteselection/proper 

consultation/Contin 

uous monitoring/ 

Information board 

Report 
shouldbe 

submitte 

d by 
individua 

l to the 

concerne 

d 
evaluatio 

n 
authority 

Evaluatio 
n as per 

the 

rubricsOf 
scheme 

and 

syllabus 

by 
Faculty 

5 Foodwalk: 
Practicesin 
society 

May be 
individua 
l or team 

Villages/CityAreas/ 
Gramapanchayat/ 
public 

Groupselection / 
properconsultation/ 
Continuous 

Report 
shouldbe 
submitte 

Evaluatio 
nasper 
the 



   associations/Governme 
nt Schemes officers/ 

campus etc….. 

monitoring / 
Informationboard 

d by 
individua 

l to the 

concerne 
d 

evaluatio 

n 
authority 

rubrics 
Of 

scheme 

and 
syllabus 

by 

Faculty 

 

 

PlanOfAction(Executionof Activities) 

 

S.No PracticeSessionDescription 

1 Lecturesessioninfieldtostart activities 

2 StudentsPresentationonIdeas 

3 Commencementofactivityanditsprogress 

4 Executionof Activity 

5 Executionof Activity 

6 Executionof Activity 

7 Executionof Activity 

8 CasestudybasedAssessment,Individualperformance 

9 Sector/Teamwisestudyand itsconsolidation 

10 Videobasedseminar for 10minutesbyeachstudentAttheendofsemester withReport 

 Eachstudentshoulddoactivities accordingtotheschemeandsyllabus. 

 At theendofsemester student performancehastobeevaluatedbythefacultyfor theassigned 

activity progress and its completion. 

 At last consolidatedreport ofallactivities from1st to5 th, compiledreport shouldbe 

submitted as per the instructions and scheme. 

 

AssessmentDetailsforCIE 

Weightage CIE–100%  Implementation 

strategiesoftheproject ( 
NSS work). 

 Thelastreportshould 

be signed by NSS 

Officer,theHODand 

principal. 

 Atlastreportshouldbe 
evaluated by the NSS 

officer of the institute. 

 Finally the 

consolidated marks 
sheet shouldbesent to 

theuniversityandalso 

tobemadeavailableat 

LIC visit 

FieldVisit,Plan,Discussion 10 

Commencementofactivities and 
its progress 

10 

CasestudybasedAssessment 
Individualperformancewith 
report 

10 

Sectorwisestudy&its 
consolidation 

10 

Video based seminar for 10 

minutesbyeachstudentAtthe end 

of semester with Report. 
Activities1to5 

10 

Totalmarksforthecoursein each 
semester 

50 marks 



For eachactivity, 20marksCIEwillbeevaluatedfor IAmarksattheendofsemester, Reportand assessment 
copy should be made available in the department. 

Students shouldpresent theprogress of theactivities as per thescheduleintheprescribedpractical 

sessioninthefield. Thereshouldbepositiveprogress inthevertical order for thebenefit ofsociety 
ingeneralthroughactivities. 

 

 

 

 

DATAVISUALIZATIONUSING PYTHON 

CourseCode 22AIAE381 Credits:01 

CIE:50 SEE:50 SEE:3hrs 

Hours/Week:01 Total hours:15 

Prerequisite: NIL 

Courseobjectives:TheCoursewillEnablestudentsto 

 DemonstratetheuseofIDLE orPyCharmIDEtocreatePython Applications 

 UsingPythonprogramminglanguagetodevelopprogramsforsolvingreal-world 

problems 

 ImplementationofMatplotlibfordrawingdifferentPlots 

 DemonstrateworkingwithSeaborn, Bokeh. 

 WorkingwithPlotlyfor3D,TimeSeriesandMaps. 

List of Experiments 

1. a)Writeapythonprogramto findthe best oftwotestaverage marksoutofthreetest’s marks accepted 

from the user. 

b)DevelopaPythonprogramtocheckwhetheragivennumber ispalindromeornotand also 

count the number of occurrences of each digit in the input number. 

2.a)Definedas afunctionF asFn=Fn-1 +Fn-2. Writea Pythonprogramwhichaccepts a valuefor N 

(where N >0) as input and pass this value to the function. Display suitable error message if the 

condition for input value is not followed. 

b)Developapythonprogramtoconvert binarytodecimal,octaltohexadecimalusingfunctions. 

3.a)WriteaPythonprogramthatacceptsasentenceandfindthenumberofwords,digits, uppercase letters 

and lowercase letters. 

b)WriteaPythonprogramtofind thestring similaritybetweentwogivenstrings 



4.a)WriteaPythonprogramtoDemonstratehowto DrawaBarPlot using Matplotlib. 

b)WriteaPythonprogramtoDemonstratehowtoDrawaScatterPlotusingMatplotlib. 

5. a)WriteaPythonprogramtoDemonstratehowto DrawaHistogramPlot usingMatplotlib. 

b)WriteaPythonprogramtoDemonstratehowtoDrawaPieChartusing Matplotlib 

6.a)WriteaPythonprogramtoillustrateLinearPlottingusingMatplotlib. 

b)WriteaPythonprogramtoillustrateliner plottingwithlineformattingusingMatplotlib. 

7. WriteaPythonprogramwhichexplainsusesofcustomizingseabornplotswithAesthetic functions 

8.WriteaPythonprogramtoexplainworkingwithbokehlinegraphusingAnnotationsand Legends. 

a)WriteaPythonprogramfor plottingdifferenttypesofplotsusingBokeh. 

9.WriteaPythonprogramto draw3DPlotsusingPlotlyLibraries 

10.a)WriteaPythonprogramtodrawTimeSeriesusing PlotlyLibraries. 

b)WriteaPythonprogramfor creatingMapsusingPlotlyLibraries. 

Questionpaperpattern: 

 

 

InSEE, studentswill beasked toexecuteoneprogramwhich mayberelatedtotheabove list of programs. 

Course outcomes: 

Oncompletion ofthecourse,thestudent willhavetheability to: 

Course 

Code 

CO# CourseOutcome(CO) 

 CO1 DemonstratetheuseofIDLEorPyCharmIDEtocreate 
PythonApplications 



 CO2 UsePythonprogrammingconstructstodevelopprogramsforsolving 

real-world problems. 

CO3 UseMatplotlibfordrawingdifferentPlots 

CO4 DemonstrateworkingwithSeaborn,Bokehfor visualization. 

CO5 UsePlotlyfordrawingTimeSeriesandMaps. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

NATIONALSERVICESCHEME 

CourseCode 22NS39 CIE:50 

Semester:3 CreditsNCMC–NonCreditMandatoryCourse(Completionof the 
course shall be mandatory for the award of degree) 

SEE:ActivitiesReportEvaluationbyCollegeNSSOfficerattheendofeverysemester(3rdto6th semester) 

Courseobjectives: 

NationalServiceScheme(NSS)willenablethestudentsto: 
1. Understandthecommunityingeneralinwhichtheywork. 
2. Identifytheneedsandproblemsofthecommunityandinvolvetheminproblem–solving. 
3. Developamongthemselvesasenseofsocial& civic responsibility&utilizetheirknowledge in 

finding practical solutions to individual and community problems. 
4. Developcompetencerequiredforgroup-livingandsharingofresponsibilities&gain skills 
inmobilizingcommunityparticipationtoacquireleadershipqualitiesanddemocraticattitudes. 
5. Developcapacitytomeetemergenciesandnaturaldisasters&practicenationalintegration and 
social harmony in general. 

GeneralInstructions-Pedagogy: 
ThesearesampleStrategies,whichteacherscanuse toacceleratetheattainmentof thevariouscourse outcomes. 
1.Inadditiontothetraditionallecturemethod,differenttypesofinnovativeteachingmethodsmay be 



adoptedsothattheactivitieswilldevelopstudents’theoreticalandappliedsocialandculturalskills. 
2. StatetheneedforNSSactivitiesanditspresentrelevanceinthesocietyandProvidereal-lifeexamples. 
3. Supportandguidethestudentsforself-plannedactivities. 
4. Youwillalsoberesponsibleforassigninghomework,gradingassignmentsandquizzes,anddocumenting 
students’ progress in real activities in the field. 
5. Encouragethestudentsforgroupwork toimprovetheircreativeandanalyticalskillsModules 

Topicsoractivitiesto becovered 

1Organicfarming,IndianAgriculture(Past,PresentandFuture)Connectivityformarketing. 

2. Wastemanagement–Public,PrivateandGovtorganization,5R’s. 

3. Settingoftheinformationimpartingclubforwomenleadingtocontributionin social and
 economic issues 

SuggestedLearningmaterial: 
Books:1.NSSCourseManual,PublishedbyNSS Cell,VTU Belagavi. 
2. GovernmentofKarnataka,NSS cell,activitiesreportsandits manual. 
3. GovernmentofIndia,nsscell,Activitiesreportsandits manual. 

Courseoutcomes: 

Oncompletionofthecourse,thestudentwillhavetheabilityto: 

Course 
Code 

CO# CourseOutcome(CO) 

 CO1 Understandtheimportanceofhis/herresponsibilitiestowards society. 

CO2 Analyzetheenvironmentalandsocietalproblems/issuesandwillbe able to 
design solutions for the same 

CO3 Evaluatetheexistingsystemandtoproposepracticalsolutionsforthe same 
for sustainable development. 

CO4 Implementgovernmentorself-drivenprojectseffectivelyinthe field. 

CO5 Developcapacitytomeetemergenciesandnaturaldisasters&practice 
national integration and social harmony in general. 



 

PHYSICALEDUCATION 

CourseCode 22PE39 CIE:50 

Semester:3 CreditsNCMC–NonCreditMandatoryCourse(Completionof the 
course shall be mandatory for the award of degree) 

 

GuidelineforAthleticandSports 

Semester CourseTitle Content No.of 
Hours 

3rdsem Fitness Components 
SpeedStrengthEndurance 
Agility Flexibility 

Meaning and Importance, Fit India 
Movement, Definition of fitness, 
Componentsoffitness,Benefitsoffitness, 
Types of fitness and Fitness tips. Practical 
Components:Speed,Strength,Endurance, 
Flexibility, and Agility KABADDI A. 
Fundamental skills 1. Skills in Raiding: 
Touching with hands, Use of leg-toetouch, 
squat leg thrust, side kick, mule kick, 
arrow fly kick, crossing of baulk line. 
Crossing of Bonus line. 2. Skills of holding 
the raider: Various formations, catching 
fromparticularposition,differentcatches, 
catching formation and techniques. 3. 
Additional skills in raiding: Escaping from 
various holds, techniques of escaping 
from chain formation, offense and 
defense. 4. Game practice with 
application of Rules and Regulations. B. 
Rulesandtheirinterpretationsandduties 
oftheofficials. 

Total 
32hrs 
2hrs 
/ 
week 

 KhoKho A. Fundamental skills 1. Skills in Chasing: 
Sit on the box (Parallel & Bullet toe 
method),Getupfromthebox(Proximal& 
Distal foot method), Give Kho (Simple, 
Early, Late & Judgment), Pole Turn, Pole 
Dive, Tapping, Hammering, Rectification 
offoul. 

 



  2. Skillsinrunning:ChainPlay,Ringplay 
and Chain & Ring mixed play. 
3. Gamepracticewithapplicationof 
Rules and Regulations. 
B.Rulesandtheirinterpretationsand duties 
of the officials. 

 

 Kabaddi A. Fundamental skills 1. Skills in Raiding: 
Touching with hands, Use of leg-toe 
touch, squat leg thrust, side kick, mule 
kick,arrowflykick,crossingofbaulkline. 
Crossing of Bonus line. 
2. Skillsofholdingtheraider:Various 
formations, catching from particular 
position, different catches, catching 
formation and techniques. 
3. Additional skills in raiding: Escaping 
from various holds, techniques of 
escapingfromchainformation,offense 
and defense. 
4. GamepracticewithapplicationofRules 
and Regulations. 
B.Rulesandtheirinterpretationsand duties 
of the officials 



YOGAFORABETTERLIFE 

CourseCode 22YO39 Credits:00 

CIE:50 SEE: Objective type 
Theory/Practical/Viva- 
Voce 

SEE:0 

Hours/Week:(L:T:P: S):3:0:2:0 Total 
hours:24-28 
hours 

Prerequisite:NIL 

Courseobjectives:TheCoursewillEnablestudentsto 

 Toenablethestudenttohavegoodhealth. 

 Topracticementalhygiene 

 Topossessemotionalstability. 

 Tointegratemoralvalues. 

 Toattainhigherlevelofconsciousness. 

Yoga Syllabus 

Yoga,itsorigin,historyanddevelopment. 

Yoga, its meaning, definitions. 

Differentschools of yoga, Aim and Objectives ofyoga, importance of prayer Yogic 
practicesforcommonmantopromotepositivehealthRules to befollowedduring 
yogic practices by practitioner Yoga its misconceptions, 

Differencebetweenyogicandnon-yogicpracticesSuryanamaskarprayerandits meaning, 
Need, importance and benefits of Suryanamaskar12 count, 2 rounds 

Asana, Need, importance of Asana. Different types of asana. Asana its meaning by 
name,technique,precautionarymeasuresandbenefitsofeachasanaDifferenttypes of 
Asanas 

a.Sitting 

1. Padmasana 

2. Vajrasana 

b.Standing 



1.Vrikshana 2.Trikonasana 

c.Proneline1.Bhujangasana 

2.Shalabhasana 

d.Supineline 

1.Utthitadvipadasana 

2.Ardhahalasana 

TheHealthBenefitsof Yoga 

Thebenefitsofvariousyogatechniqueshavebeensupposedtoimprove 

 bodyflexibility, 

 performance, 

 stressreduction, 

 attainmentofinnerpeace,and 

 Self-realization. 

Thesystemhasbeenadvocatedasacomplementarytreatmenttoaidthehealingof several 
ailments such as 

 coronaryheart disease, 

 depression, 

 anxietydisorders, 

 asthma,and 

 extensiverehabilitationfordisordersincludingmusculoskeletalproblemsand 
traumatic brain injury. 

The system has also been suggested as behavioral therapy for smoking cessation and 
substanceabuse(includingalcoholabuse).Ifyoupracticeyoga,youmayreceivethese physical, 
mental, and spiritual benefits: 

Physical 

1. Improvedbodyflexibilityandbalance 

2. Improvedcardiovascularendurance(strongerheart) 



3. Improveddigestion 

4. Improvedabdominalstrength 

5. Enhancedoverallmuscularstrength 

6. Relaxationofmuscularstrains 

7. Weightcontrol 

8. Increasedenergylevels 

9. Enhancedimmunesystem 

Mental 

1. Reliefofstressresultingfromthecontrolofemotions 

2. Preventionandrelieffromstress-relateddisorders 

3. Intellectualenhancement,leadingtoimproveddecision-makingskills 

Spiritual 

1. Lifewithmeaning,purpose,anddirection 

2. Innerpeaceandtranquility 

3. Contentment 

Suggested Books 
1. YogapraveshainKannadabyAjitkumar 
2. LightonYogabyBKSIyengar 
3. TeachingMethodsforYogicpracticesbyDr.MLGharote&Dr.SKGanguly 
4. YogaInstructorCoursehandbookpublishedby SVYASAUniversity,Bengaluru 
5. YogaforChildren–stepbystep–byYaminiMuthanna 

Questionpaperpattern:(BothCIEandSEE) 

Studentswillbeassessedwithinternaltestby 

a. Multiplechoicequestions 

b. Descriptivetypequestions(Twointernalassessmenttestswith25marks/test) Final 

test shall be conducted for whole syllabus for 50 marks. 

ContinuousInternalEvaluationshallbefor100marks(includingIAtest) 

Courseoutcomes: 

Oncompletionofthecourse,thestudentwillhavetheabilityto: 

Course 
Code 

CO# CourseOutcome(CO) 



 CO1 Understandthemeaning,aimandobjectivesof Yoga. 

CO2 PerformSuryanamaskarandabletoteachits benefits. 

CO3 UnderstandandteachdifferentAsanasbyname,its 
importance, methods and benefits 

CO4 InstructKapalabhatianditsneedandimportance 

CO5 TeachdifferenttypesofPranayamabyitsname, 
precautions,procedure and uses 

CO6 CoachdifferenttypesofKriyas,methodtofollow and 
usefulness 



PDA College ofEngineering 

B.E.inArtificialIntelligenceandMachineLearning Scheme 
of Teaching and Examinations 2022 

OutcomeBasedEducation(OBE)andChoiceBasedCreditSystem(CBCS) (Effective 
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1 PCC 22AI41 AnalysisandDesignof 
Algorithms 

MEPSB:
ME 

2 2 0  03 50 50 100 3 

2 IPCC 22AI42 ApplicationDevelopment 
UsingJava 

TD-RespectiveDept. 
PSB-RespectiveDept. 

3 0 2  03 50 50 100 4 

3 IPCC 22AI43 Microcontrollers&Embedded 
Systems 

TD-RespectiveDept. 
PSB-RespectiveDept. 

3 0 2  03 50 50 100 4 

4 PCCL 22AIL44 
AnalysisandDesignof 

Algorithms Lab 
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03 50 50 100 1 
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RespectiveDept. 
PSB:RespectiveDe 
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3 0 0 
 

03 50 50 100 3 
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7 UHV 22UHV47 UniversalHumanValues AnyDepartment 1 0 0  02 50 50 100 1 
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22PE49 PhysicalEducation(PE) 
(Sports and Athletics) 

PhysicalEducatio
n 

Director 

  

22YO49 Yoga YogaTeacher   

Total 450 40 

0 

850 20 

PCC:ProfessionalCoreCourse,PCCL:ProfessionalCoreCourselaboratory,UHV:UniversalHumanValueCourse,MC:MandatoryCourse(Non- 

credit),AEC:AbilityEnhancement Course, SEC:Skill Enhancement Course,L:Lecture,T:Tutorial,P:PracticalS=SDA:Skill Development 

Activity,CIE:Continuous Internal Evaluation,SEE: 

SemesterEndEvaluation.K:Thisletterinthecoursecodeindicatescommontoallthestreamof engineering. 
EngineeringScienceCourse:Thecourseisnotcommontoallthedepartmentsanditisrelevanttotherespectivedepartments 



 

Professional Core Course (IPCC): Refers to Professional Core Course Theory Integrated with practical of the same course. Credit for 

IPCC can be 04 and its Teaching–Learning hours (L : T : P) can be considered as(3 : 0 : 2) or (2 :2 : 2).The theory part of the IPCC shallbe

 evaluated both by CIE and SEE. The practical part shall 

beevaluatedbyonlyCIE(noSEE).However,questionsfromthepracticalpartofIPCCshallbeincludedintheSEEquestionpaper.Formoredetails,th 

eregulationgoverningtheDegreeofBachelorofEngineering/Technology(B.E./B.Tech.)2022-23 

National Service Scheme /Physical Education/Yoga: All students have to register for any one of the courses namely National Service 

Scheme(NSS),PhysicalEducation(PE)(Sportsand Athletics),and Yoga(YOG)withtheconcernedcoordinator of thecourse duringthe first 

week of III semesters. Activities shall be carried out between III semester to the VI semester (for 4 semesters). Successful completion of 

the registered course and requisite CIE score is mandatory for the award of the degree. 

Theeventsshallbeappropriatelyscheduledbythecollegesandthesameshallbereflectedin the calendar prepared for the NSS, PE and Yoga 

activities.Thesecoursesshall notbeconsideredforverticalprogression aswellasfor thecalculation of SGPAandCGPA,butcompletion of the 

courses is mandatory for the award of degree. 



HKESociety’s 

PDACOLLEGEOFENGINEERING,KALABURAGI 
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B.E.IVSEMESTER 

 

ANALYSISANDDESIGNOFALGORITHMS 

CourseCode 22AI41 Credits:03 

CIE:50 SEE:50 SEE:3hrs 

Hours/Week:03 Totalhours:42 

Prerequisite::Thestudentsshouldhavetheknowledgeofdiscretemathematicalstructures,C 
programmingprinciplesanddatastructures 

Courseobjectives:Toenablethestudentstoobtaintheknowledge ofAnalysisandDesign of 

Algorithms in the following topics. 

• UnderstandalgorithmDesignandanalysisprocess. 

• Describevarioussortingandsearchingtechniques. 

• Understanddifferentalgorithmdesigntechniques. 

• Applyappropriatemethodtosolveagivenproblem 

Modules TeachingHours 

Module-I 

Introduction: What is an Algorithm? Fundamentals of Algorithmic 

ProblemSolving,ImportantProblemTypes,FundamentalDataStructures 

Fundamentals of the Analysis of Algorithm Efficiency: Analysis 

Framework, Asymptotic Notations and Basic Efficiency Classes, 

MathematicalAnalysisofNon-recursiveandRecursiveAlgorithms, 

Example-FibonacciNumbers 

8hours 

Module-II 

BruteForce:SelectionSortandBubbleSort,SequentialSearchand 

Brute- Force String Matching, Exhaustive Search 

DivideandConquer:Mergesort,Quicksort,Binary Search 

9hours 



Module-III 

 
Divide and Conquer contd: Binary tree traversals and relatedproperties, 

Multiplication of large integers and Stressen's Matrix 

Multiplication.DecreaseandConquer: InsertionSort, DepthFirstSearch, 

Breadth First Search, Topological Sorting. 

TransformandConquer:BalancedSearchTrees,HeapsandHeapsort, 

SpaceandTimeTradeoff:InputEnhancementinStringMatching. 

8hours 

Module-IV 

 

Space and Time Tradeoff Contd: Hashing Dynamic Programming: 

Computing a Binomial Coefficient, Warshall's and Floyd's Algorithms, the 

Knapsack Problem and Memory Function 

9hours 

Module-V 

GreedyTechnique:Prim'sAlgorithm,Kruskal’sAlgorithm,Dijkstra's Algorithm, 

Huffman Trees 

LimitationsofAlgorithmPower:Lower-BoundArguments,Decision Trees 

Limitationsof Algorithm Power contd: P, NP and NP-Complete Problems. 

CopingwiththeLimitationsofAlgorithmPower:Backtracking,Branch-and 

Bound, Approximation Algorithms NP-Hard Problems 
. 

8hours 

Questionpaperpattern: 

1. Thequestionpaperwillhave TENquestions. 

2. TherewillbeTWOquestionsineachmodule,coveringall thetopics. 

3. ThestudentneedtoanswerFIVEfullquestions,selectingONEfullquestionfromeachmodule. 

Textbooks: 

 
IntroductiontoTheDesign&AnalysisofAlgorithms, AnanyLevitin.3rdEdition,Pearson Education, 

2008. 

ReferenceBooks: 
1. IntroductiontoAlgorithms,ThomasH.Cormen,CharlesE.Leiserson,Ronalk.Rivesk 

Clifford Stein, 2ndEdition, PHI,2006. 

2. ComputerAlgorithmsbyHorowi'tzE.,SahniS.,RajasekaranS.,Galgofia 
Publications 



Courseoutcomes: 

Oncompletionofthecourse,thestudentwillhavetheabilityto: 

Course 
Code 

CO# CourseOutcome(CO) 

 CO1 
Analyzetheperformanceofalgorithms. 

CO2 
Identifythegivenproblemanddesignthealgorithm. 

CO3 ImplementSearching,SortingandGraphTraversal 
Algorithms. 

CO4 AnalyzedeterministicandNon-deterministiccompletenessand 
identify different NP problems. 

CO5 DesignandanalyzealgorithmsusingGreedy, Backtracking, 
Branch & Bound techniques. 



 

APPLICATIONDEVELOPMENTUSINGJAVA 

CourseCode 22AI42 Credits:04 

CIE:50 SEE:50 SEE:3hrs 

Hours/Week:04(T+L) Total 
hours:52(40+1 
2) 

Prerequisite:ThestudentsshouldhavethethoroughknowledgeofObjectOrientedand 
Procedure Oriented Programming Paradigm 

CourseObjectives: 
ToenablethestudentstoobtaintheknowledgeofJAVAinthe following topics. 
 UnderstandtheconceptsofexceptionhandlingandEventHandlingMechanism. 
 UnderstandtheimportanceofPackagesandMultithreadingConcepts. 
 UnderstandStreamHandlingMechanismandHandlingI/OFiles. 
UnderstandtheProgrammingPrinciplesofAppletprogrammingandImplementingApplications using 
JAVA Principals. 

Modules Teaching Hours 

Module-I 

Introduction to JAVA: Overview of JAVA, Java applications, JDK, 
CompilingJavaProgram,JavaInterpreter,Bytecode,JVM,Simple JAVA 
Programs.Primitive,non-primitivedatatypes,Typecasting,Arraysand 
strings. 

Operators & Expressions: Arithmetic operators, Bitwise operators, 
RelationalOperators,LogicalOperators,TheAssignmentOperators,The?: 
Operators, Operator precedence; Logical expression; Control statements, 
Selectionstatements,Iterationstatements,Jumpstatements. 

8hours 

Module-II 

Class,Objects,Methods:ClassesinJava,Classfundamentals,Superclasses, 
Constructors; Creating instances of class; Methods; Method overloading. 
Inheritance:Simple,Multipleandmultilevelinheritance,overriding, 
overloading, using abstract classes, using final with inheritance. 

8hours 

Module-III 

Packages: Creating package, Access package, importing package; defining 

Interfaces, implanting interfaces, Accessing interface variables.Exception 

Handling: Exceptiontype,Multiplecatchstatements,uncaughtexceptions, 

usingtryandcatchblock,Nestedtrystatements,Multiplecatch 

8hours 



statementsJavabuiltinexceptions.  

Module-IV 

EventHandling: Eventhandlingmechanisms,The delegationevent model, 
eventclasses, source of events, Event listener interfaces, Adapterclasses, 
inner classes. 
MultithreadProgramming :Javathreadmodel,thread priorities, 

Synchronization, Messaging, thread class and run able interface, main 

thread,creatingathread,multiple,threads,stoppingandblockinga thread, 

Thread life cycle, thread methods, thread exceptions 

. 

8hours 

Module-V 
Applet Programming : The Applet Class: Applet basics, Two types of 
Applets; Applet Architecture; An Applet skeleton; Applet lifecycle, Simple 
Applet display methods; Requesting repainting; Using the StatusWindow; 
Designing the web page, The HTML APPLET tag; Adding applet to HTML 
File, Passing parameters to the APPLETS; getDocumentbase() and 
showDocument( ), The AudioClip Interface; The AppletStub Interface; 
Output to the Console. 

Managing I/O Files in JAVA: Stream classes, byte stream classes, character 
stream classes, other I/O classes, I/O exceptions, Readingwriting character, 
Readingwritingbytes.Otherstreamclasses. 

8hours 

ListofExperiments 
1. Writeaprogramusing do-while looptocalculateandprintthe firstmFibonaccinumbers. 
(Hint: After the first two numbers in the series, each number is the sum of the two preceding 
numbers). 
2. Writeaprogramtoprintthefollowingoutputsusingfor loops 
1 1 
22 22 
333 333 
44444444 
55555 55555 
3. Writea programwhichwillreadatextandcountalloccurrencesofa particularword 

4. Writea JavaprogramtocreateclassACCwithdatamembers,accno,balance.Createobjects ACC1, 
ACC2 & ACC3. Write a member functiontotransfermoneyfromACC3toACC1,display the 
balance in all accounts. 
5. Writea Javaprogramtoimplementtheconceptofmultipleinheritanceusinginterfaces. 
6. Writea programtocreateaninterfacevariableandaccessstacksthrough it. 



7. WriteaJavaprogramforhandlingmouseevents. 
8. Developanappletthat receivesanintegerinonetextfield,andcomputesitsfactorialvalueand returns 
it in another text field, when button name “compute” is clicked. 
9. Writeanappletprogramformenudemonstration;menubarshouldcontainFile,Edit,Viewand its 
submenus. 
10. Writeanapplet program forkeyeventsitshouldrecognize normalaswellasspecialkeysand should 
be displayed on the panel. 
11. WriteaJavaprogramthatcreatesthreethreads.Firstthreaddisplays“GoodMorning”every one 
second,the secondthreaddisplays “ hello’ every twoseconds andthe thirdthreaddisplays 
“Welcome” every three seconds 
12. Writeajavaprogramthat illustratethe suspend,resumeandstopoperationsinthread. 
13. Writeajavaprogramthatillustratesnestedtrystatements. 
14. Writeajavaprogramtoillustratetheuseofaccesscontrolmodifiersontwo packages. 
15. Writeajavaprogramtostoreandretrieveintegersusingdatastreamsonasinglefile. 
 
PARTB 
CaseStudies: 
1. GradingSysteminJAVA 
2. SchoolmanagementSystem 
3. CGPACalculationinJAVA 
4. SimplecalculatorusingJAVA 
5. Address book using JAVA 
6.TemperatureConverterusingJAVA 

Questionpaperpattern: 

 
1. ThequestionpaperwillhaveTENquestions. 

2. TherewillbeTWOquestionsineachmodule,coveringallthetopics. 

3. ThestudentneedtoanswerFIVEfullquestions,selectingONEfullquestionfromeachmodule. 

Textbooks: 
1. JavatheCompleteReference -HerbertSchildt,7thEdition,TataMcGrawHill,2007. 

2.Programming with Java 5th Edition – E. Balaguruswamy, Tata McGraw Hill. 

ReferenceBooks: 
1. IntroductiontoJAVAProgramming-Y.DanielLiang,12thEdition,PearsonEducation. 

 

2. IntroductiontoJAVAProgramming -Y.DanielLiang,6thEdition,PearsonEducation, 

2007. 



E-BooksandCourseMaterials 

ThinkinginJAVAAuthor:BruceEckel 
DownloadLink:http://www.mindview.net/Books/TIJ 

 
TheJAVALanguageSpecification,Author: JamesGosling,BillJoy,GuySteele,GiladBracha, and 
Alex Buckley. 
ReadOnline:http://docs.oracle.com/javase/specs/jls/se8/html/index.htmlD
ownload PDF: http://docs.oracle.com/javase/specs/jls/se8/jls8.pdfPublish 
Date: March 2014 

TheJAVATutorials 
Author:RaymondGallardo,ScottHommel,SowmyaKannan,JoniGordon,andSharon BioccaZakhour. 
ReadOnline:http://docs.oracle.com/javase/tutorial 
DownloadLink:http://www.oracle.com/technetwork/java/javase/java-tutorial-downloads-
2005894.html,Publish Date: August 2014 

ThinkJAVA 
Author:AllenB.Downey 
ReadOnline:http://greenteapress.com/thinkapjava/html/index.html 
DownloadPDF:http://greenteapress.com/thinkapjava/thinkapjava.pdf 
PublishDate:July2011(5thedition). 

Courseoutcomes: 

 
Oncompletionofthecourse,thestudentwillhavetheabilityto: 

Course 
Code 

CO# CourseOutcome(CO) 

 CO1 AnalyzeandimplementtheOOPprinciplesusingclassandobjects. 

CO2 ImplementtheinheritancemodulesusingJAVAprinciples 

CO3 Analyzingthebuilt-inpackages,exceptionsandevent 
handlingmechanism 

CO4 Applyingthemultithreadingandappletprogramming 
principles todesign JAVA based applications. 

CO5 Analyzingthestreamhandlingmechanismandimplementingthe real 
time JAVA applications. 

http://www.mindview.net/Books/TIJ
https://docs.oracle.com/javase/specs/jls/se8/html/index.html
https://docs.oracle.com/javase/specs/jls/se8/jls8.pdf
https://docs.oracle.com/javase/tutorial
http://www.oracle.com/technetwork/java/javase/java-tutorial-downloads-2005894.html
http://www.oracle.com/technetwork/java/javase/java-tutorial-downloads-2005894.html
http://www.oracle.com/technetwork/java/javase/java-tutorial-downloads-2005894.html
http://greenteapress.com/thinkapjava/html/index.html
http://greenteapress.com/thinkapjava/thinkapjava.pdf


MICROCONTROLLER ANDEMBEDDEDSYSTEMS 

CourseCode 22AI43 Credits:04 

CIE:50 SEE:50 SEE:3hrs 

Hours/Week:04(T+L) Totalhours:52 

Prerequisite:StudentsShouldhaveknowledgeoflogicgates 

CourseLearning Objectives: 

ToenablethestudentstoobtaintheknowledgeofMicrocontrollerandEmbeddedSystems in the 

following topics. 

 UnderstandthefundamentalsofARM-basedsystems,includingprogrammingmodules with 
registers and the CPSR. 

 UsethevariousinstructionstoprogramtheARMcontroller. 

 Identifyvariouscomponents, their purpose,andtheir applicationtotheembeddedsystem's 

applicability. 

 Understandtheembeddedsystem'sreal-timeoperatingsystemandits application 

Modules Teaching Hours 

Module-I 

Microprocessors versus Microcontrollers, ARM Embedded systems: TheRISC 
design philosophy, The ARM Design Philosophy, Embedded System 
Hardware, Embedded System Software. 
ARM Processor Fundamentals: Registers, Current Program Status Register, 
Pipeline, Exceptions, Interrupts, and the Vector Table, Core Extensions 

Textbook1:Chapter1-1.1to1.4,Chapter2-2.1to2.5 

11hours 

Module-II 

 

IntroductiontotheARMInstructionSet:DataProcessingInstructions, 

Branch Instructions, Software Interrupt Instructions, Program Status 

Register Instructions, Coprocessor Instructions, Loading Constants 

C Compilers and Optimization: Basic C Data Types, C Looping 

Structures,RegisterAllocation,FunctionCalls,PointerAliasing, 

 
Textbook1:Chapter3:Sections3.1to3.6(Excluding3.5.2),Chapter5 

10hours 



Module-III 

C Compilers and Optimization: Structure Arrangement, Bit-fields, Unaligned 
Data and Endianness, Division, Floating Point, Inline Functions and Inline 
Assembly, Portability Issues. 

ARM programming using Assembly language: Writing Assembly code, 
Profiling and cycle counting, instruction scheduling, Register Allocation, 
Conditional Execution, Looping Constructs 

Textbook1:Chapter-5,6 

10hours 

Module-IV 

 
Embedded System Components: Embedded Vs General computing system, 
History of embedded systems, Classification of Embedded systems, Major 
applications areas of embedded systems, purpose of embedded systems. 

Core of an Embedded System including all types of processor/controllers, 
Memory, Sensors, Actuators, LED, 7 segment LED display, stepper motor, 
Keyboard, Push button switch, Communication Interface (onboard and 
external types), Embedded firmware, Other system components. 

10hours 

Module-V 
RTOS and IDEfor Embedded System Design: Operating System basics,Types 
ofoperating systems,Task,process andthreads (Only POSIX Threads with an 
example program), Thread preemption, Multiprocessing and Multitasking, 
Task Communication (without any program), Task synchronization 03092022 
issues – Racing and Deadlock, Concept of Binary and counting semaphores 
(Mutex example without any program), How to choose an RTOS, Integration 
and testing of Embedded hardware and firmware, Embedded system 
Development Environment – Block diagram (excluding Keil), 
Disassembler/decompiler, simulator, emulator and debugging techniques, 
target hardware debugging, boundary scan. 

Textbook2:Chapter-10(Sections10.1,10.2,10.3,10.4,10.7,10.8.1.1, 
10.8.1.2,10.8.2.2,10.10only),Chapter12,Chapter-13(blockdiagram 
before13.1,13.3,13.4, 13.5,13.6only) 

11hours 

ListofExperiments 
PARTA 

1. ConductthefollowingexperimentsbywritingprogramusingARM7TDMI/LPC2148using an 
2. Evaluationboard/simulatorandtherequiredsoftwaretool. 
3. Demonstrationofregisters,memoryaccess,andCPSRinaprogrammermodule. 
4. Writeaprogramtofind thesumofthefirst10integernumbers. 
5. Writeaprogramtofindthefactorialofanumber. 
6. Writea programtoaddanarrayof16bitnumbersandstorethe32bitresult ininternal RAM. 
7. Writeaprogramtofindthesquareofanumber(1to10)usingalook-up table. 
8. Writeaprogramtofind thelargestorsmallestnumberinanarrayof32numbers. 



9. Writeaprogramtoarrangeaseriesof32bitnumbersinascending/descending order. 
10. Writeaprogramtocountthenumberofonesandzerosintwoconsecutivememory 

locations. 
PARTB 

1. ConductthefollowingexperimentsonanARM7TDMI/LPC2148evaluationboardusing 
2. EvaluationversionofEmbedded'C'&KeilUvision-4tool/compiler. 
3. Display“HelloWorld”messageusingInternalUART. 
4. InterfaceandControlaDC Motor. 
5. InterfaceaSteppermotorandrotateitinclockwiseandanti-clockwise direction. 
6. DetermineDigitaloutputforagivenAnaloginputusingInternalADCofARMcontroller. 
7. InterfaceaDACandgenerateTriangularandSquare waveforms. 
8. Interfacea4x4keyboardanddisplaythekeycodeonanLCD. 
9. DisplaytheHexdigits0toF ona 7-segmentLEDinterface,withanappropriatedelayin 

between 

Questionpaperpattern: 

 
1. ThequestionpaperwillhaveTENquestions. 

2. Therewillbe TWOquestionsineachmodule,coveringallthetopics. 

3. ThestudentneedtoanswerFIVEfullquestions,selectingONEfullquestionfromeachmodule. 

Textbooks: 
1. AndrewNSloss,DominicSymesandChrisWright,ARMsystemdevelopersguide,Elsevier, Morgan 
Kaufman publishers, 2008. 
2. 2ndEditi 
on. 

ReferenceBooks: 
1. Raghu Nandan ..G.H,Microcontroller(ARM) andEmbeddedSystem,Cengage 

learning Publication, 2019 

2. TheInsider’sGuidetotheARM7BasedMicrocontrollers,HitexLtd,IstEdition2005. 

3. SteveFurber,ARMSystem-on-ChipArchitecture,SecondEdition,Pearson,2015. 

4. RajKamal,EmbeddedSystem,TataMcGraw-HillPublishers,2ndEdition,2008 

Courseoutcomes: 

 
Oncompletionofthecourse,thestudentwillhavetheabilityto: 

Course 
Code 

CO# CourseOutcome(CO) 

 CO1 ExplainC-Compilersandoptimization 

CO2 DescribetheARMmicrocontroller'sarchitecturalfeaturesandprogram 
module. 



 CO3 ApplytheknowledgegainedfromprogrammingonARMtodifferent 
applications 

CO4 Programthebasichardwarecomponentsandtheirapplication selection 
method. 

CO5 Demonstratetheneedforareal-timeoperatingsystemforembedded 
system applications 

 
 
 

 

ANALYSISANDDESIGNOF ALGORITHMS 
LAB 

Course 
Code 

22AIL44 Credits:01 

CIE:50 SEE:50 SEE:3hrs 

Hours/Week:02(Practical) Totalhours:28 

Prerequisite:The studentsmusthavetheknowledgeofC,DataStructuresconceptsandusage 
ofsummationformulae,recurrencesinmathematics. 

Courseobjectives:ToenablethestudentstoobtaintheknowledgeofAlgorithms 

• Understanddifferentsearchandsorttechniques 

• Understandthebinarytreeprinciples 

• Understandthedifferentalgorithmstosolvethe problems. 

 
. 

Experiments 

IMPLEMENTTHEFOLLOWINGUSINGCLANGUAGE: 

 
1. ImplementRecursiveBinarysearchandLinearsearchanddeterminethetime 

required to search an element. 

2. SortagivensetofelementsusingHeapsortmethodanddeterminethetime 

required to sort the elements. 

3. SortagivensetofelementsusingMergesortmethodanddetermine thetime 

required to sort the elements. 

4. SortagivensetofelementsusingSelectionsort anddeterminethetimerequiredto sort 

elements. 

5. Implement0/1Knapsackproblemusingdynamicprogramming. 

6. Froma givenvertexinaweightedconnected graph,findshortestPathstoother 

vertices using Dijkstra's algorithm. 



7. SortagivensetofelementsusingQuicksortmethodandeterminethetime 

required to sort the elements. 

8. FindMinimumCostSpanningTreeofagivenundirectedgraphusingKruskal's 

algorithm. 

9. A)Printallthenodesreachablefroma givenstartingnodeinadigraphusingBFS 

method. 

B) Check whether a given graph is connected or not using DFS method. 

10.Find a subset of a given set S= {sl,s2 ,sn}ofnpositiveintegerswhose 

sumisequaltoagivenpositiveintegerd.Forexample,ifS= {1,2,5,6,8}andd=9there are two 

solutions{l,2,6}and{l,8}.A suitable message is to be displayed if the given problem 

instance doesn't have a solution. 

11.A.ImplementHorspoolalgorithmforString Matching. 

B.Findthe BinomialCo-efficientusingDynamicProgramming. 

12. FindMinimumCostSpanningTreeofagivenundirectedgraphusingPrim's 

algorithm. 

13. A.ImplementFloyd’salgorithmfortheAll-Pairs-Shortest-PathsProblem. 

B.ComputethetransitiveclosureofagivendirectedgraphusingWarshall'salgorithm. 

14.ImplementNQueen'sproblem usingBack Tracking. 

Questionpaperpattern: 

 
InSEE,studentswillbeaskedtoexecuteoneprogramwhichmayberelatedtothe above list of 
programs. 

Reference 

 
LabManual 

Courseoutcomes: 

Oncompletionofthecourse,thestudentwillhavetheabilityto: 

CourseCode CO# CourseOutcomes 

CO1 Identifytheproblemgivenanddesignthe 
algorithmusingvariousdesigntechniques 

 CO2 Designandimplementbasicdatastructureforsearching and 
sorting algorithm 



 CO3 Describetheadvancedsortingandgraph algorithm 

CO4 Illustrateconceptsofcomputationalcomplexity 
And computability and be able to apply in 
practice. 

CO5 Comparetheperformanceofdifferentalgorithmsfor same 
problem. 

 
 

 

AUTOMATATHEORYAND COMPUTABILITY 

Course 
Code 

22AI45A Credits:03 

CIE:50 SEE:50 SEE:3hrs 

Hours/Week:03 Totalhours:42 

Prerequisite::Thestudentsshouldhavegoodknowledgeofdiscretemathematicalstructures, data 
structures, programming principles and computer architecture 

Courseobjectives:ToenablethestudentstoobtaintheknowledgeofAutomataTheory and 

Computability in the following topics 

• IntroducecoreconceptsinAutomataandTheory ofComputation todesignautomata 

generating a certain language. 

• Designregularexpressionandidentifydifferent form allLanguageClassesandtheir 

relationships 

• Designgrammarsandrecognizersfordifferent form alllanguagesandtranslatebetween 

deterministic and non deterministic pushdown automata. 

• DefineTuringmachinesperformingsimpletaskstoproveordisprovetheoremsin 

automata theory using their properties 

• DeterminethedecidabilityandintractabilityofComputationalproblems 

Modules Teaching Hours 

Module-I 

Introduction-Introduction,BasicNotationsandTerminologiesused,Finite 

Automata, DFA, DFA Design Techniques, Applications of DFA, Non- 

Deterministic Finite Automata, Conversion from NFA to DFA. 

9hours 

Module-II 

FiniteAutomataandRegularExpression(RE)-Finiteautomatawith 
9hours 



Epsilon Transitions , Conversion from Є- NFA to DFA, Regular 

expression (RE) Definition, Finite automata and Regular Expressions, 

Applications ofRegularexpressions,Provinglanguages nottoberegular, 

Properties of Regular Languages, Equivalence and Minimization of Finite 

Automata. 

 

Module-III 

Context Free Grammar (CFG) and Context Free Languages (CFL)- 

Definition, Examples, Derivation, Derivation trees, Ambiguous Grammar, left 

Recursion, Simplification of CFG, Eliminating Є- productions, Eliminating Unit 

Productions, Chomsky Normal Form, Greibach Normal Form, Pumping Lemma, 

CFLsareclosed underUnion ,Concatenationand star,CFLsarenotclosedunder 

intersectionandcomplementation. 

8hours 

Module-IV 

 
Push Down Automata (PDA)-Transitions , Graphical Representation of PDA, 

Instantaneous Description, Acceptance of a language by PDA, Construction of 

PDA, Deterministic and Non- deterministic PDA , CFG to PDA , PDA to CFG. 

8hours 

Module-V 

Turing machines (TM)- Turing Machine Model, Representation of Turing 

Machines, Design Of Turing Machines, Techniques of TM construction, Variants of 

Turing Machines, Decidability, Decidable languages, Undecidable languages, 

HaltingproblemofTM,ThepostCorrespondenceproblem,TheclassesofP 
andNP,QuantumComputation. 

8hours 

Questionpaperpattern: 

1. ThequestionpaperwillhaveTENquestions. 

2. Therewillbe TWOquestionsineachmodule,coveringallthetopics. 

3. ThestudentneedtoanswerFIVEfullquestions,selectingONEfullquestionfromeachmodule. 

Textbooks: 

1. KLPMishra,NChandrasekaran,3
rd

Edition, TheoryofComputer Science,PhI,2012. 

2. FiniteAutomata andFormalLanguagesAsimpleApproach-A. M.PadmaReddy 

3. HopcroftandUllman,“IntroductiontoAutomataTheory,LanguagesandComputation”,Pearson 

Education, 3rd edition, 2006 

ReferenceBooks: 
1. John EHopcroft,RajeevMotwani,JefferyDUllman,IntroductiontoAutomataTheory, 

Languages, and Computation,3rd Edition, Pearson Education, 2013 
2. MichaelSipser:Introductiontothe TheoryofComputation,3rdedition,Cengage 

learning,2013 
3. JohnCMartin,IntroductiontoLanguagesandTheTheoryofComputation, 3rdEdition, 

TataMcGraw–HillPublishingCompanyLimited,2013 
4. PeterLinz,“AnIntroductiontoFormalLanguagesandAutomata”,3rdEdition, Narosa 

Publishers,1998 



5.BasavarajS.Anami,KaribasappaKG,FormalLanguagesandAutomatatheory,WileyIndia,2012 CK 
Nagpal, Formal Languages and AutomataTheory,OxfordUniversitypress,2012. 

Courseoutcomes: 

Oncompletionofthecourse,thestudentwillhavetheabilityto: 

Course 
Code 

CO# CourseOutcome(CO) 

 CO1 Attainfundamentalunderstandingofthecoreconceptsinautomata theory 
and theory of computation 

CO2 IllustratehowtotranslatebetweendifferentmodelsofComputation 

CO3 Design grammars and automata (recognizers) for different language 
classesandbecomefamiliaraboutrestrictedmodelsofComputation and 
their relative powers 

CO4 Developskills informalreasoningandreductionofaproblemtoa 
formal model, with an emphasis on semanticprecision and 
conciseness 

CO5 CategorizeaproblemwithrespecttodifferentmodelsofComputation. 



BIOLOGYFOR ENGINEERS 

CourseCode 22BSC46 Credits:03 

CIE:50 SEE:50 SEE:2hrs 

Hours/Week:03 Totalhours:42 

Prerequisite:: NIL 

Courseobjectives: 

1. Tofamiliarizethestudentswiththebasicbiologicalconceptsandtheirengineering 

applications. 

2. Toenablethestudentswithanunderstandingofbio designprinciplestocreatenovel 

devices and structures. 

3. Toprovidethestudentsanappreciationofhow biologicalsystemscanbere-designed as 

substitute products for natural systems. 

4. Tomotivatethestudentsdeveloptheinterdisciplinaryvisionofbiologicalengineering. 

Modules Teaching Hours 

Module-I 

Introduction To Biology: The cell: the basic unit of life, Structure and 

functions of a cell. The Plant Cell and animal cell, Prokaryotic and 

Eukaryotic cell, Stem cells and their application. Biomolecules: Properties 

and functions of Carbohydrates, Nucleic acids, proteins, lipids. Importance 

of special biomolecules; Enzymes (Classification (with one example 

each),Properties and functions), vitamins and hormones. 

08 hours 

Module-II 

Biomolecules And Their Applications (Qualitative) : Carbohydrates 

(cellulose-based water filters, PHA and PLA as bioplastics), Nucleic acids 
(DNA Vaccine for Rabies and RNA vaccines for Covid19, Forensics – DNA 

fingerprinting), Proteins (Proteins as food – whey protein and meat analogs, 

Plant based proteins), lipids (biodiesel, cleaning agents/detergents), Enzymes 
(glucoseoxidase in biosensors, lignolytic enzyme in bio-bleaching). 

09 hours 



Module-III 

Human Organ Systems And Bio Designs (Qualitative): Brain as a CPU 

system (architecture, CNS and Peripheral Nervous System, signal 

transmission, EEG, Robotic arms for prosthetics. Engineering solutions for 

Parkinson’s disease).Eye as a Camera system (architecture of rod and cone 

cells, optical corrections, cataract, lens materials, bionic eye). Heart as a 

pump system (architecture, electrical signalling - ECG monitoring and heart 

related issues, reasons for blockages of blood vessels, design of stents, pace 

makers, defibrillators). Lungs as purification system (architecture, gas 

exchange mechanisms, spirometry, abnormal lung physiology - COPD, 

Ventilators, Heart-lung machine). Kidney as a filtration system (architecture, 

mechanism of filtration, CKD, dialysis systems). 

08 hours 

Module-IV 

Nature-Bioinspired Materials And Mechanisms (Qualitative): 

Echolocation (ultrasonography, sonars), Photosynthesis (photovoltaic cells, 

bionic leaf). Bird flying (GPS and aircrafts), Lotus leaf effect (Super 

hydrophobic and self-cleaning surfaces), Plant burrs (Velcro), Shark skin 

(Friction reducing swim suits), Kingfisher beak (Bullet train). Human Blood 

substitutes - hemoglobin-based oxygen carriers (HBOCs) and 

perflourocarbons (PFCs) 

09 hours 

Module-V 
Trends In Bioengineering (Qualitative): Muscular and Skeletal Systems as 

scaffolds (architecture, mechanisms, bioengineering solutions for muscular 

dystrophy and osteoporosis), scaffolds and tissue engineering, Bioprinting 

techniques and materials, 3D printing of ear, bone and skin. 3D printed foods. 

Electrical tongue and electrical nose in food science, DNA origami and 

Biocomputing, Bioimaging and Artificial Intelligence for disease diagnosis. 

Self healing Bioconcrete (based on bacillus spores, calcium lactate nutrients 

and biomineralization processes) and Bioremediation and Biomining via 

microbial surface adsorption (removal of heavy metals like Lead, Cadmium, 

Mercury, Arsenic).  
 

08 hours 

Questionpaperpattern: 

1. ThequestionpaperwillhaveTENquestions. 

2. TherewillbeTWOquestionsineachmodule,coveringallthetopics. 

3. ThestudentneedtoanswerFIVEfullquestions,selectingONEfullquestionfromeachmodule. 



SuggestedLearningResources 

1. HumanPhysiology,StuartFox,KristaRompolski,McGraw-HilleBook.16thEdition,2022 

2. BiologyforEngineers,ThyagarajanS.,SelvamuruganN.,RajeshM.P.,NazeerR.A., 

Thilagaraj W., Barathi S., and 

3. JaganthanM.K., TataMcGraw-Hill, NewDelhi, 2012. 

4. BiologyforEngineers,ArthurT.Johnson,CRCPress,TaylorandFrancis,2011 

5. BiomedicalInstrumentation,LeslieCromwell,PrenticeHall2011. 

6. BiologyforEngineers,SohiniSinghandTanu Allen,VayuEducationofIndia,NewDelhi, 2014. 

7. Biomimetics:Nature-BasedInnovation,YosephBar-Cohen,1stedition,2012,CRCPress. 

8. Bio-InspiredArtificialIntelligence:Theories,MethodsandTechnologies,D.Floreanoand 

C.Mattiussi,MIT Press, 

9.2008. 
10.Bioremediationofheavymetals: bacterialparticipation,byCRSunilkumar,NGeethaAC 

UdayashankarLambert 

11. AcademicPublishing,2019. 

12. 3DBioprinting:Fundamentals,PrinciplesandApplicationsbyIbrahimOzbolat,Academic 

Press, 2016. 

13. ElectronicNosesandTonguesinFoodScience,MariaRodriguezMende,AcademicPress, 2016 

14. 01062022 
15. BloodSubstitutes,RobertWinslow,Elsevier,2005 

Weblinksand VideoLectures(e-Resources): 

1. VTUEDUSAT/SWAYAM/NPTEL/MOOCS/ Coursera/ MIT-openlearning resource 

2. https://nptel.ac.in/courses/121106008 

3. https://freevideolectures.com/course/4877/nptel-biology-engineers-other-non-biologists 

4. https://ocw.mit.edu/courses/20-020-introduction-to-biological-engineering-design-spring- 

2009 

5. https://ocw.mit.edu/courses/20-010j-introduction-to-bioengineering-be-010j-spring-2006 

6. https://www.coursera.org/courses?query=biology 

7. https://onlinecourses.nptel.ac.in/noc19_ge31/preview 

8. https://www.classcentral.com/subject/biology 

https://www.futurelearn.com/courses/biology-basic-concepts 

Courseoutcomes: 

Oncompletionofthecourse,thestudentwillhavetheabilityto: 

Course 
Code 

CO# CourseOutcome(CO) 

 CO1 Elucidatethebasicbiologicalconceptsviarelevantindustrial applications 
and case studies. 

CO2 Evaluatetheprinciplesofdesignanddevelopment,forexploringnovel 
bioengineering projects 

CO3 Corroboratetheconceptsofbiomimeticsforspecificrequirements 

CO4 Thinkcriticallytowardsexploringinnovativebiobasedsolutionsfor socially 
relevant problems 

http://www.coursera.org/courses?query=biology
http://www.classcentral.com/subject/biology
http://www.futurelearn.com/courses/biology-basic-concepts


UNIVERSALHUMANVALUES 

Course 
Code 

22UHV47 Credits:01 

CIE:50 SEE:50 SEE:1hrs 

Hours/Week:03 Totalhours:15 

Prerequisite::Thestudentsshouldhavegoodknowledgeofdiscretemathematicalstructures, data 
structures, programming principles and computer architecture 

Courseobjectives: 

  Tohelpthestudentsappreciatetheessentialcomplementaritybetween'VALUES' and' 

SKILLS' to ensure sustained happiness and prosperity which are the core 

aspirations of all human beings. 

  TofacilitatethedevelopmentofaHolisticperspectiveamongstudentstowardslife and 

profession as well as towards happiness and prosperity based on a correct 

understanding of the Human reality and the rest of existence. Such a holistic 

perspective forms the basis of Universal Human Values and movement towards 

value-based living in a natural way. 

  TohighlightplausibleimplicationsofsuchaHolisticunderstandingintermsof 

ethicalhumanconduct,trustfulandmutually fulfilling human behavior and 

mutually enriching interaction with Nature. 

  Thiscourseis intendedtoprovideamuch-neededorientationinputinvalue 

education to the young enquiring minds. 

Modules Teaching Hours 

IntroductiontoValueEducation 

Right Understanding, Relationship and Physical Facility (Holistic 

DevelopmentandtheRoleofEducation)UnderstandingValueEducation, 

Self-exploration as the Process for Value Education, Continuous 

Happiness and Prosperity – the Basic Human Aspirations, Happiness 

andProsperity–CurrentScenario,MethodtoFulfilltheBasicHuman Aspirations 

3hours 

Module-II 

HarmonyintheHumanBeing 

UnderstandingHumanbeingastheCo-existence oftheSelfandthe 

3hours 



Body,DistinguishingbetweentheNeedsoftheSelfandtheBody,The 

BodyasanInstrumentoftheSelfUnderstanding HarmonyintheSelf, 

Harmony oftheSelfwith theBody,Programtoensureself-regulation 

andHealth 

 

Module-III 

Harmony in the Family and Society : (3 hours) Harmony in the Family – the Basic 

Unit of Human Interaction, 'Trust' – the Foundational Value in Relationship, 

'Respect' – as the Right Evaluation, Other Feelings, Justice in Human-to Human 

Relationship,UnderstandingHarmonyintheSociety,VisionfortheUniversal 

HumanOrder. 

3hours 

Module-IV 

 
Harmony in the Nature/Existence : (3 hours) Understanding Harmony in the 

Nature, Interconnectedness, self-regulation and Mutual Fulfilment among the 

FourOrdersofNature,RealizingExistenceasCo-existenceatAllLevels,The 

HolisticPerceptionofHarmonyinExistence 

3hours 

Module-V 
Implications of the Holistic Understanding – a Look at Professional EthicsNatural 
Acceptance of Human Values,Definitiveness of (Ethical) HumanConduct,A Basis for 
Humanistic Education, Humanistic Constitution and Universal Human Order, 
Competence in Professional Ethics Holistic Technologies, Production Systems and 
Management Models-Typical Case Studies, Strategies for Transition towards Value- 
basedLifeandProfession 

3hours 

Questionpaperpattern: 

 
SEEpapershallbe setfor50questions,eachofthe01mark.Thepatternofthe questionpaperis MCQ 

(multiple choice questions).. 

Textbooks: 

 
TheTextbookAFoundationCourseinHumanValuesandProfessionalEthics,RRGaur,R 

Asthana, G P Bagaria, 2nd Revised Edition, Excel Books, New Delhi, 2019. ISBN 978- 93- 

87034- 47-1 

TheTeacher‟sManualforAFoundationCourseinHumanValuesandProfessionalEthics, R R 

Gaur, R Asthana, G 



ReferenceBooks: 
1. JeevanVidya: EkParichaya,ANagaraj,JeevanVidyaPrakashan,Amarkantak,1999. 

2. HumanValues,A.N.Tripathi,NewAgeIntl.Publishers,NewDelhi,2004. 

3. TheStoryofStuff(Book). 

4. TheStoryofMy ExperimentswithTruth-byMohandasKaramchandGandhi 

5. SmallisBeautiful-E.FSchumacher. 

6. SlowisBeautiful-CecileAndrews 
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7. EconomyofPermanence-JCKumarappa 

8. BharatMeinAngrejiRaj–PanditSunderlal 

9. RediscoveringIndia-byDharampal 

10. HindSwarajorIndianHomeRule-byMohandasK.Gandhi 

11. IndiaWinsFreedom-MaulanaAbdulKalam Azad 

12. Vivekananda-RomainRolland(English) 

13. Gandhi-RomainRolland(English) 

14. SussanGeorge,1976,HowtheOtherHalfDies,PenguinPress.Reprinted1986,1991 

15. DonellaH.Meadows,DennisL.Meadows,JorgenRanders,William W.BehrensIII, 

1972, Limits to Growth – Club of Rome’s report, Universe Books. 

16. ANagraj, 1998,JeevanVidyaEkParichay,DivyaPathSansthan,Amarkantak. 

17. PLDhar,RRGaur,1990,ScienceandHumanism,CommonwealthPublishers. 

18. ANTripathy,2003,HumanValues,NewAgeInternationalPublishers. 

19. SubhasPalekar,2000,HowtopracticeNatural Farming,Pracheen(Vaidik) 

KrishiTantraShodh, Amravati. 

20. EGSeebauer&RobertL. Berry,2000,FundamentalsofEthicsforScientists& 

Engineers , 

OxfordUniversityPress 

21. MGovindrajran,SNatrajan& V.S.SenthilKumar,EngineeringEthics(includingHuman 

Values), Eastern Economy Edition, Prentice Hall of India Ltd. 

22. BPBanerjee,2005,FoundationsofEthicsandManagement,ExcelBooks. 

23. BL Bajpai,2004,Indian EthosandModernManagement,NewRoyalBookCo., 

Lucknow. 

Reprinted2008. 

WeblinksandVideoLectures 

ValueEducationwebsites,https://www.uhv.org.in/uhv-ii, 

 http://uhv.ac.in, 

 http://www.uptu.ac.in 

 StoryofStuff, 

https://www.uhv.org.in/uhv-ii
http://uhv.ac.in/
http://www.uptu.ac.in/


http://www.storyofstuff.com 

 AlGore,AnInconvenientTruth,ParamountClassics,USA 

 CharlieChaplin,ModernTimes,UnitedArtists,USA 

 IITDelhi,ModernTechnology–theUntoldStory 

 GandhiA.,RightHereRightNow,Cyclewala Productions 

 https://www.youtube.com/channel/UCQxWr5QB_eZUnwxSwxXEkQw 

 https://fdp-si.aicte-india.org/8dayUHV_download.php 

 https://www.youtube.com/watch?v=8ovkLRYXIjE

https://www.youtube.com/watch?v=OgdNx0X923I 

 https://www.youtube.com/watch?v=nGRcbRpvGoU 

 https://www.youtube.com/watch?v=sDxGXOgYEKM 

Courseoutcomes: 

Oncompletionofthecourse,thestudentwillhavetheabilityto: 

Course 
Code 

CO# CourseOutcome(CO) 

 CO1 Theywouldbecomemoreresponsibleinlife,andinhandlingproblems with 
sustainable solutions, while keeping human relationships and human 
nature in mind. 

CO2 Theywouldhavebettercriticalability. 

CO3 Theywouldalsobecomesensitivetotheircommitmenttowardswhat they 
have understood (Hunman Values, Human relationships and 
Humansociety) 

CO4 Itishopedthatthywouldbeable toapplywhattheyhavelearntto their own 
self in different day-to-day settings in real life, at least a beginning 
would be made in this direction 

http://www.storyofstuff.com/
https://www.youtube.com/channel/UCQxWr5QB_eZUnwxSwxXEkQw
https://fdp-si.aicte-india.org/8dayUHV_download.php
https://www.youtube.com/watch?v=8ovkLRYXIjE
https://www.youtube.com/watch?v=8ovkLRYXIjE
https://www.youtube.com/watch?v=OgdNx0X923I
https://www.youtube.com/watch?v=nGRcbRpvGoU
https://www.youtube.com/watch?v=sDxGXOgYEKM


INTERNETOFTHINGS 

Course 
Code 

22AIAE481 Credits:01 

CIE:50 SEE:50 SEE:3hrs 

Hours/Week:03 Totalhours:15 

Prerequisite::Thestudentsshouldhavegoodknowledgeof Internetofthings 

Courseobjectives: 

  TomakefamiliarizewiththeIotdevices 

  UnderstandingtheworkingofDifferentsensors 

  DemonstratetheworkingofArduinoboard 

ListofExperiments 

 
1. WritestudyandinstallationofArduinoIDE. 

2. TointerfaceLEDwitharduinoandwriteaprogramto'turnon'LEDfor1secafterevery2 second. 

3.TointerfacepushbuttonwitharduinoandwriteaprogramtoturnonLED whenpushbuttonispushed. 

4. TointerfaceDHT11sensorwitharduinoandwriteaprogramtoprint temperatureandhumidityreadings. 

5. TointerfaceLDRsensorwitharduinoandWriteaprogramtoturnonLEDwhenSensoris detecting. 

6. TointerfaceDCmotorwitharduinoandturnon themotor. 

7. TointerfaceBluetooth witharduinoand writea programtosendsensor datatoSmartphoneusing 
Bluetooth. 

8. TointerfaceBluetoothwithAdrianoandwritea programtoturnOn/Offwhen1/0 isreceivedfor 
Smartphone using Bluetooth. 

9. Tointerfacebuzzerwitharduinoandwriteaprogramtoactivatethebuzzerwithadelayof2 second. 

10. Writeaprogramonarduinotouploadtemperatureandhumiditydatatothingspeakcloud. 

11. Tointerface7-segment display withanarduinoboardanddevelop a programtodisplay numericvalueon the 

display. 

12. Tointerfacearduinosoilmoisturesensor. 

13. Tointerfacearduinoservomotor. 

14. Tointerfaceultrasonicsensorwitharduinoandwriteaprogramto measurethedistanceofanobject. 

Questionpaperpattern: 

InSEE,studentswillbeaskedtoexecuteone programwhichmaybe relatedtotheabovelistof programs. 



ReferenceBooks:Lab Manual 

Courseoutcomes: 

Oncompletionofthecourse,thestudentwillhavetheabilityto: 

Course 
Code 

CO# CourseOutcome (CO) 

 CO1 DemonstratetheworkingofUltrasonicsensorandTemperaturesensor 

CO2 Demonstratetheabilitytotransmitdatawirelesslybetweendifferent devices. 

CO3 DemonstratetheworkingofsimpleIoTtaskofLEDcontrol 

CO4 ImplementinterfacingofvarioussensorswithArduino 

CO5 ApplyIoTconceptsinadvanceapplications 



. 

NATIONALSERVICESCHEME 

CourseCode 22NS49 CIE:50 

Semester:4 CreditsNCMC–NonCreditMandatoryCourse(Completionof the 

course shall be mandatory for the award of degree) 

SEE:ActivitiesReportEvaluationbyCollegeNSSOfficerattheendofeverysemester(3rdto6th semester) 

Courseobjectives: 

NationalServiceScheme(NSS)willenablethestudentsto: 
1. Understandthecommunityingeneralinwhichtheywork. 
2. Identifytheneedsandproblemsofthecommunityandinvolvetheminproblem–solving. 
3. Developamongthemselvesasenseofsocial&civicresponsibility&utilizetheirknowledge in 

finding practical solutions to individual and community problems. 
4. Developcompetencerequiredforgroup-livingandsharingofresponsibilities&gain skills 
inmobilizingcommunityparticipationtoacquireleadershipqualitiesanddemocraticattitudes. 
5. Developcapacitytomeetemergenciesandnaturaldisasters&practicenationalintegration and 
social harmony in general. 

GeneralInstructions -Pedagogy: 
ThesearesampleStrategies,whichteacherscanusetoacceleratetheattainment ofthevarious course 
outcomes. 
1. Inadditiontothetraditionallecturemethod,differenttypesofinnovativeteachingmethods may 
be adopted so that the activities will develop students’ theoretical and applied social and 
cultural skills. 
2. StatetheneedforNSSactivitiesanditspresent relevance inthesocietyandProvide real-life 
examples. 
3. Supportandguidethestudentsforself-plannedactivities. 
4. Youwillalsobe responsibleforassigning homework,gradingassignmentsandquizzes,and 
documenting students’ progress in real activities in the field. 
5. EncouragethestudentsforgroupworktoimprovetheircreativeandanalyticalskillsModules 

Topicsoractivitiesto becovered 

1. Waterconservationtechniques –Roleofdifferentstakeholders–Implementation. 

2. Preparinganactionablebusinessproposalforenhancingthevillageincomeand 
approach for implementation. 

3. Helping localschoolstoachievegoodresultsandenhancetheirenrolmentinHigher/ 
technical/ vocational education 



SuggestedLearningmaterial: 
Books:1.NSSCourseManual,PublishedbyNSS Cell,VTU Belagavi. 
2. GovernmentofKarnataka,NSS cell,activitiesreportsandits manual. 
3. GovernmentofIndia,nsscell,Activitiesreportsanditsmanual. 

Courseoutcomes: 

Oncompletionofthecourse,thestudentwillhavetheabilityto: 

Course 
Code 

CO# CourseOutcome(CO) 

 CO1 Understandtheimportanceofhis/herresponsibilitiestowards society. 

CO2 Analyzetheenvironmentalandsocietalproblems/issuesandwillbe able to 
design solutions for the same 

CO3 Evaluatetheexistingsystemandtoproposepracticalsolutionsforthe same 
forsustainable development. 

CO4 Implementgovernmentorself-drivenprojectseffectivelyinthe field. 

CO5 Developcapacitytomeetemergenciesandnaturaldisasters&practice 
national integration and social harmony in general. 



PHYSICALEDUCATION 

CourseCode 22PE49 CIE:50 

Semester:4 CreditsNCMC–NonCreditMandatoryCourse(Completionof the 
course shall be mandatory for the award of degree) 

 
GuidelineforAthleticandSports 

Semester CourseTitle Content No.of 
Hours 

 AthleticsTrack-SprintsJumps- TrackEvents1.1.StartingTechniques:  

 LongJumpThrows-ShotPut StandingstartandCrouchstart(itsvariations)  

  useofStartingBlock.1.2.Accelerationwith  

  properrunningtechniques.1.3.Finishing  

  technique:RunThrough,ForwardLungingand  

  ShoulderShrug.LongJump:ApproachRun,  

  Take-off,Flightintheair(Hang Style/Hitch  

  Kick)andLandingShotput:Holdingthe Shot,  

  Placement,InitialStance,Glide,Delivery  

  StanceandRecovery(PerryO’BrienTechnique  

 Volleyball A.Fundamentalskills1.Service:Underarm  

  service,Sidearmservice,Tennisservice,  

4thsem  Floatingservice.2.Pass:Underarmpass,Over  

  headpass.3.SpikingandBlocking.4. Game  

  practicewithapplicationofRules and  

  RegulationsB.Rulesandtheirinterpretation 
anddutiesofofficials. 

Total 
32hrs 
2hrs 
/ 
week 

Throwball A. Fundamental skills: Overhand service, Side 
arm service, two hand catching, one hand 
overheadreturn,sidearmreturn.B.Rulesand 
their interpretations and duties of officials 

 AthleticsTrack-110&400Mtrs 110Mtrsand400Mtrs:HurdlingTechnique  

 HurdlesJumps-High Jump :LeadlegTechnique,TraillegTechnique,Side  

 Throws-DiscussThrow Hurdling,OvertheHurdlesCrouchstart(its  

  variations)useofStartingBlock.Approachto  

  FirstHurdles,InBetweenHurdles, Last  

  HurdlestoFinishing.Highjump:Approach  

  Run,Take-off,BarClearance(Straddle)and  

  Landing.DiscusThrow:HoldingtheDiscus,  

  InitialStancePrimarySwing,Turn,Release  

  andRecovery(Rotationinthe circle).  



YOGAFORABETTERLIFE 

CourseCode 22YO49 Credits:00 

CIE:50 SEE: Objective type 
Theory/Practical/Viva- 
Voce 

SEE: 

Hours/Week:(L:T:P: S):3:0:2:0 Total 
hours:24-28 
hours(T+P) 

Prerequisite:NIL 

Courseobjectives:TheCoursewillEnablestudentsto 

 Toenablethestudenttohavegoodhealth. 

 Topracticementalhygiene 

 Topossessemotionalstability. 

 Tointegratemoralvalues. 

 Toattainhigherlevelofconsciousness. 

Yoga Syllabus 

1) Patanjali’sAshtangaYoga 

2) Suryanamaskara 

3) Differenttypesof Asanas 

a. Sitting 

b. Standing 

c. Proneline 

d. Supineline 

4) Kapalbhati 

5) Pranayama 

TheHealthBenefitsof Yoga 

Thebenefitsofvariousyogatechniqueshavebeensupposedtoimprove 

 bodyflexibility, 



 performance, 

 stressreduction, 

 attainmentofinnerpeace,and 

 self-realization. 

Thesystemhasbeenadvocatedasacomplementarytreatmenttoaidthehealingof several 
ailments such as 

 coronaryheart disease, 

 depression, 

 anxietydisorders, 

 asthma, and 

 extensiverehabilitationfordisordersincludingmusculoskeletalproblemsand 
traumatic brain injury. 

The system has also been suggested as behavioral therapy for smoking cessation and 
substanceabuse(includingalcoholabuse).Ifyoupracticeyoga,youmayreceivethese physical, 
mental, and spiritual benefits: 

Physical 

1. Improvedbodyflexibilityandbalance 

2. Improvedcardiovascularendurance(strongerheart) 

3. Improveddigestion 

4. Improvedabdominalstrength 

5. Enhancedoverallmuscular strength 

6. Relaxationofmuscularstrains 

7. Weightcontrol 

8. Increasedenergylevels 

9. Enhancedimmunesystem 

Mental 

1. Reliefofstressresultingfromthecontrolofemotions 

2. Preventionandrelieffromstress-relateddisorders 

3. Intellectualenhancement,leadingtoimproveddecision-makingskills 



Spiritual 

1. Lifewithmeaning,purpose,anddirection 

2. Innerpeaceandtranquility 

3. Contentment 

Suggested Books 
1. YogapraveshainKannadabyAjitkumar 
2. LightonYogabyBKSIyengar 
3. TeachingMethodsforYogicpracticesbyDr.MLGharote&Dr.SKGanguly 
4. YogaInstructorCoursehandbookpublishedby SVYASAUniversity,Bengaluru 
5. YogaforChildren–stepbystep–byYaminiMuthanna 

Questionpaperpattern:(BothCIEand SEE) 

Studentswillbeassessedwithinternaltestby 

a. Multiplechoicequestions 

b. Descriptivetypequestions(Twointernalassessmenttestswith25marks/test) Final 

test shall be conducted for whole syllabus for 50 marks. 

ContinuousInternalEvaluationshallbefor100marks(includingIAtest) 

Courseoutcomes: 

Oncompletionofthecourse,thestudentwillhavetheabilityto: 

Course 
Code 

CO# CourseOutcome(CO) 

 CO1 Understandthemeaning,aimandobjectivesof Yoga. 

CO2 PerformSuryanamaskarandable toteachitsbenefits. 

CO3 UnderstandandteachdifferentAsanasbyname,its 
importance, methods and benefits 

CO4 InstructKapalabhatianditsneedandimportance 

CO5 TeachdifferenttypesofPranayamabyitsname, 
precautions,procedure and uses 

CO6 CoachdifferenttypesofKriyas,methodtofollow and 
usefulness 
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