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FORTH SEMESTER

 Mathematics –IV (Discrete Mathematics) [3 0 0 3] -PCCCS40 1

Unit Content Hrs/Unit Marks/Unit

1
Sets,RelationandFunction:OperationsandLawsofSets,Cartesi
anProducts,BinaryRelation,PartialOrderingRelation,Equival
enceRelation,ImageofaSet,SumandProductofFunctions,Bije
ctivefunctions,InverseandCompositeFunction,SizeofaSet,Fi
niteandinfiniteSets,CountableanduncountableSets,Cantor'sdi
agonalargumentandThePowerSettheorem,Schroeder-
Bernsteintheorem.

PrinciplesofMathematicalInduction:TheWell-
OrderingPrinciple,Recursivedefinition,TheDivisionalgorith
m:PrimeNumbers,TheGreatestCommonDivisor:EuclideanA
lgorithm,TheFundamentalTheoremofArithmetic.

8

2
Basiccountingtechniques-inclusionandexclusion,pigeon-
holeprinciple,permutationandcombination 5

3
PropositionalLogic: Syntax,Semantics,Validity
andSatisfiability, BasicConnectivesandTruthTables,
LogicalEquivalence: TheLaws
ofLogic,LogicalImplication,Rules
ofInference,TheuseofQuantifiers.ProofTechniques:
SomeTerminology,ProofMethodsandStrategies,Forward
Proof,ProofbyContradiction,ProofbyContraposition,Proofof
NecessityandSufficiency.

8

4.
AlgebraicStructuresandMorphism:AlgebraicStructureswitho
neBinaryOperation,SemiGroups,Monoids,Groups,Congruen
ceRelationandQuotientStructures,FreeandCyclicMonoidsan
dGroups,PermutationGroups,Substructures,NormalSubgrou
ps,AlgebraicStructureswithtwoBinaryOperation,Rings,Integ
ralDomainandFields.BooleanAlgebraandBooleanRing,Ident
itiesofBooleanAlgebra,Duality,RepresentationofBooleanFu
nction,Disjunctiveand ConjunctiveNormal Form

7

5 GraphsandTrees:Graphsandtheirproperties,Degree,Connecti
vity,Path,Cycle,SubGraph,Isomorphism,EulerianandHamilt
onianWalks,GraphColouring,ColouringmapsandPlanarGrap
hs,ColouringVertices,ColouringEdges,ListColouring,Perfect
Graph,definitionpropertiesandExample,rootedtrees,treesand
sorting,weightedtreesandprefixcodes,Bi-
connectedcomponentand
ArticulationPoints,Shortestdistances.

8

Textbook andReferencebooks:

1. RussellMerris,Combinatorics,Wiley-InterscienceseriesinDiscreteMathematicsandOptimisation
2. N.ChandrasekaranandM.Umaparvathi,DiscreteMathematics,PHI
3. GaryHaggard,JohnSchlipfandSueWhitesides,DiscreteMathematicsforComputerScience,CENGAGELea
rning
4. GaryChartrandandPingZhang– Introduction to GraphTheory,TMH
5. J.K.Sharma,DiscreteMathematics,Macmillan
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6. WinfriedKarlGrassmannand Jean-Paul Tremblay,Logicand DiscreteMathematics,PEARSON.
7. S.K.ChakrabortyandB. K.Sarkar,DiscreteMathematics,OXFORDUniversityPress.
8. Douglas B.West,Introduction to graphTheory,PHI
9. C. L.Liu,ElementsofDiscreteMathematics,2ndEd.,TataMcGraw-Hill,2000.
10. R.C.Penner,DiscreteMathematics: ProofTechniques and
MathematicalStructures,WorldScientific,1999.
11. R.L.Graham,D. E.Knuth, andO. Patashnik,ConcreteMathematics,2ndEd.,Addison-
Wesley,1994.
12. N.Deo,GraphTheory,Prentice Hall ofIndia,1974.
13. S.LipschutzandM.L.Lipson,Schaum's OutlineofTheoryandProblems ofDiscrete
Mathematics,2ndEd.,TataMcGraw-Hill, 1999.
14. J.P.TremblayandR. P.Manohar,DiscreteMathematics withApplications toComputer
Science, TataMcGraw-Hill, 1997.
15. RussellMerris,Combinatorics,Wiley-InterscienceseriesinDiscreteMathematicsandOptimisation
16. N.ChandrasekaranandM.Umaparvathi,DiscreteMathematics,PHI
17. GaryHaggard,JohnSchlipfandSueWhitesides,DiscreteMathematicsforComputerScience,CENGAGELe
arning
18. GaryChartrand andPingZhang – IntroductiontoGraphTheory,TMH
19. S.B. Singh,DiscreteStructures– Khanna PublishingHouse(AICTERecommendedTextbook–2018)
20. S.B. Singh,Combinatoricsand
GraphTheory,KhannaPublishingHouse(AICTERecommendedTextbook–2018)
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 DESIGN & ANALYSIS OF ALGORITHMS [3 0 0 3]- PCCCS40 4

Fundamentals of Algorithms, Important Problem Types, Analysis of algorithm efficiency. Analysis
Framework: Asymptotic Notations and Basic Efficiency Classes, Mathematical Analysis of Nonrecursive and
Recursive Algorithms. Brute force Techniques, Divide and Conquer, Decrease and Conquer: Insertion Sort,
Depth First Search, Breadth First Search, Topological Sorting. Transform and Conquer: Presorting, BST,
Heapsort. Space and Time tradeoffs: Input Enhancement in String Matching. Dynamic Programming:
Warshall's and Floyd's Algorithms, The Knapsack Problem. Greedy Techniques: Prim's, Kruskal's and
Dijkstra's Algorithm, Huffman Trees. Coping with limitations of algorithmic power, P, NP and NP-complete
Problems, Backtracking: n–Queens problem, Hamiltonian Circuit Problem, Subset–Sum Problem. Branch and
Bound: Assignment Problem, Knapsack Problem, TSP.

References:
1. Anany Levitin, Introduction to the Design and Analysis of Algorithms, (3e), Pearson Education, 2011

2. Ellis Horowitz and SartajSahni, Computer Algorithms/C++, (2e), University Press, 2007.
3. Thomas H. Cormen, Charles E. Leiserson, Ronal L, Rivest, Clifford Stein, Introduction to Algorithms, (2e),
PHI, 2006

 DATA COMMUNICATION AND NETWORKS [3 0 0 3]- PCCICB40 1

Basic concepts of computer networks, Layered architecture and comparison between ISO/OSI, TCP/IP
layered models. Significance of Datalink layer and protocols. Network layer functionalities, classful, classless
IP addressing, address allocation and role of forwarding module in forwarding the packet using routing table.
Roles played by IP, ARP, RARP, ICMP& IGMP protocols in network layer. Inter-domain and intra-domain
routing algorithms for routing tables. Importance of transport layer in achieving process-to-process
communication. Insight of connection oriented protocol TCP and connectionless protocol UDP. Features of
TCP in achieving flow control, error control and congestion control. Requirement of different timers in TCP.
Drawbacks of IPv4 addressing and new IP addressing scheme IPv6. Migrating from IPv4 to IPv6.
Introduction to application layer, a client/server application program and a case study. Client-server
application program-Dynamic Host Configuration Protocol (DHCP).

References:
1. Behrouz A. Forouzan, TCP/IP Protocol Suite, 4th Edition, Tata McGraw Hill, 2010.
2. Tannenbaum, A.S, Computer Networks, 5th Edition, Prentice Hall of India EE Edition, 2011.
3. Behrouz A. Forouzan, Data Communications and Networking, 5th Edition, Tata McGraw Hill, 2013.
4. Leon Garcia and Widjala, Communication Networks, 5th Edition, Tata McGrawHill, 2017.
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 Environmental Science [2 0 0 2]- MC401

Unit Content Hrs/Unit

1
Basicideas ofenvironment,basicconcepts,man,society
&environment,their interrelationship(1L)

Mathematicsofpopulationgrowthandassociatedproblems,Importanceofpopulationstudyinen
vironmental
engineering,definitionofresource,typesofresource,renewable,non-
renewable,potentiallyrenewable,effectofexcessiveusevis-à-
vispopulationgrowth,Sustainable Development.(2L)

Materialsbalance:Steadystateconservationsystem,steadystatesystemwithnon-
conservativepollutants,stepfunction. (1L)

Environmentaldegradation:NaturalenvironmentalHazardslikeFlood,earthquake,Landslide-
causes,effectsand control/management;Anthropogenic degradationlikeAcidrain-
cause,effectsandcontrol.NatureandscopeofEnvironmentalScienceandEngineering.(2L)

6

2
Elementsofecology:System,opensystem,closedsystem,definitionofecology,species,populati
on,community,definitionofecosystem-componentstypesandfunction. (1L)

Structureandfunctionofthefollowingecosystem:Forestecosystem,Grasslandecosystem,Dese
rtecosystem,Aquaticecosystems,Mangroveecosystem(specialreferencetoSundarban);Food
chain[definitionandoneexampleofeachfoodchain],Foodweb.( 2L)

BiogeochemicalCycle-
definition,significance,flowchartofdifferentcycleswithonlyelementaryreaction[Oxygen,
carbon,Nitrogen,Phosphate,Sulphur].(1L)

Biodiversity-types,importance,Endemicspecies,BiodiversityHot-
spot,Threatstobiodiversity,Conservationofbiodiversity.( 2L)

6
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3
AtmosphericComposition:Troposphere,Stratosphere,Mesosphere,Thermosphere,Tropopau
seandMesopause.(1L)

Energybalance:ConductiveandConvectiveheattransfer,radiationheattransfer,simpleglobalte
mperaturemodel[Earthasablackbody,earthasalbedo],Problems.( 1L)

Greenhouseeffects:Definition,impactofgreenhousegasesontheglobalclimateandconsequentl
yonseawaterlevel,agricultureandmarinefood.Globalwarminganditsconsequence,Controlof
Globalwarming.Earth’s heat budget.(1L)

Lapserate:AmbientlapserateAdiabaticlapserate,atmosphericstability,temperatureinversion( r
adiationinversion).(2L)

Atmosphericdispersion:Maximummixingdepth,ventilationcoefficient,effectivestackheight,
smokestack plumes andGaussian plume model.(2L)

Definitionofpollutantsandcontaminants,Primaryandsecondarypollutants:
emissionstandard,criteria pollutant.Sourcesandeffectofdifferentairpollutants-
Suspendedparticulatematter,oxidesofcarbon,oxidesof nitrogen,oxides
ofsulphur,particulate,PAN.(2L)Smog, Photochemical smog and London

smog.DepletionOzonelayer:CFC,destructionofozonelayerby CFC,impact
ofothergreen-housegases,effectofozonemodification. (1L)

Standardsandcontrolmeasures:Industrial,commercialandresidentialairqualitystandard,contr
olmeasure(ESP.cycloneseparator,baghouse,catalyticconverter,scrubber(ventury),Statemen
twithbriefreference).(1L)

11

4.
Hydrosphere,HydrologicalcycleandNaturalwater.Pollutantsofwater,theiroriginandeffects:
Oxygendemandingwastes,pathogens,nutrients,Salts,thermalapplication,heavymetals,pestic
ides,volatileorganiccompounds.(2L)

River/Lake/groundwaterpollution:River:DO,5-
dayBODtest,SeededBODtest,BODreactionrateconstants,Effectofoxygendemandingwastes
onriver[deoxygenation,reaeration],COD,Oil,Greases,pH.(2L)

Lake:Eutrophication[Definition,sourceandeffect].(1L)

Groundwater:Aquifers,hydraulicgradient,groundwater flow(Definition only)(1L)

Standardandcontrol:Wastewaterstandard[BOD,COD,Oil,Grease],

WaterTreatmentsystem[coagulationandflocculation,sedimentation and
filtration,disinfection,hardness
andalkalinity,softening]Wastewatertreatmentsystem,primaryandsecondarytreatments[Tric
klingfilters,rotatingbiologicalcontractor,Activatedsludge,sludgetreatment,oxidationponds]t
ertiarytreatmentdefinition.(2L)

Waterpollutionduetothetoxicelementsandtheirbiochemicaleffects:Lead,Mercury,Cadmium,
andArsenic (1L)

9

5 Lithosphere;Internalstructureofearth,rockandsoil(1L)
SolidWaste:Municipal,industrial,commercial,agricultural,domestic,pathologicalandhazard
oussolidwastes;
Recoveryanddisposalmethod-
Opendumping,Landfilling,incineration,composting,recycling.
Solidwastemanagementandcontrol(hazardousandbiomedicalwaste).(2L)

3
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6 Definitionofnoise,effectofnoisepollution,noiseclassification[Transportnoise,occupationaln
oise,neighbourhoodnoise] (1L)
Definitionofnoisefrequency,noisepressure,noiseintensity,noisethresholdlimitvalue,equival
entnoiselevel,
L10(18hrIndex) ,nLd.Noise pollution control.(1L)

3

7 Environmentalimpactassessment,EnvironmentalAudit,Environmentallawsandprotectionac
tofIndia,Differentinternationalenvironmentaltreaty/agreement/ protocol.(2L)

2

Textbooks/referencebooks:

1. M.P.Poonia&S.C.Sharma,EnvironmentalStudies,KhannaPublishingHouse(AICTERecommendedTextbo
ok–2018)
2. Masters,G.M.,“IntroductiontoEnvironmentalEngineeringandScience”,Prentice-
HallofIndiaPvt.Ltd.,1991.
3. De,A.K.,“EnvironmentalChemistry”,NewAgeInternational

 DESIGN & ANALYSIS OF ALGORITHMS LAB [0 0 4 2]- PCCCS49 4

Exercises to implement doubly linked list & Binary Search Tree, GCD Techniques. Sorting algorithms. String
Matching, DFS, BFS, Topological sorting, AVL tree, 2-3 tree, Horspool algorithm, Open hash table, Floyd's
algorithm, Warshall's algorithm, Greedy Techniques, Dijkstra's algorithm, Backtracking.

References:
1. Anany Levitin, Introduction to the Design and Analysis of Algorithms, (3e), Pearson Education, India,
2011.
2. Ellis Horowitz and SartajSahni, Computer Algorithms/C++, (2e), University Press, 2007
3. Thomas H. Cormen, Charles E. Leiserson, Ronal L, Rivest, Clifford Stein, Introduction to Algorithms, (2e),
PHI, 2006.

 Formal Language & Automata Theory [3 0 0 3]- PCCCS40 3

Unit Content Hrs/Unit Marks/Unit

1
Introduction:Alphabet,languagesandgrammars,productionsa
ndderivation,Chomskyhierarchyoflanguages. 6

2
Regularlanguagesandfiniteautomata:Regularexpressionsandl
anguages,deterministicfiniteautomata(DFA)andequivalence
withregularexpressions,nondeterministicfiniteautomata(NF
A)andequivalencewithDFA,regulargrammarsandequivalenc
ewithfiniteautomata,propertiesofregularlanguages,pumpingl
emmaforregularlanguages,minimizationoffiniteautomata)

7

3
Context-freelanguagesandpushdownautomata:Context-
freegrammars(CFG)andlanguages(CFL),Chomskyand
Greibachnormalforms,
nondeterministicpushdownautomata(PDA)andequivalencew
ithCFG,parsetrees,ambiguityinCFG,pumpinglemmaforconte
xt-
freelanguages,deterministicpushdownautomata,closureprope
rties ofCFLs.

6

4.
Context-sensitivelanguages:Context-
sensitivegrammars(CSG)andlanguages,linearboundedautom
ata andequivalencewithCSG.

6
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5 Turingmachines:ThebasicmodelforTuringmachines(TM),Tu
ringrecognizable(recursivelyenumerable)andTuring-
decidable(recursive)languagesandtheirclosureproperties,vari
antsofTuringmachines,nondeterministicTMsandequivalence
withdeterministicTMs,unrestrictedgrammarsandequivalence
withTuringmachines,TMsas enumerators

6

6 Undecidability:Church-
Turingthesis,universalTuringmachine,theuniversalanddiago
nalizationlanguages,reductionbetweenlanguagesandRicesthe
orem,undecidableproblems about languages

6

 Biology [2 1 0 3]- BSC401

Unit Content Hrs/Unit

1
ToconveythatBiologyis as importanta
scientificdisciplineas
Mathematics,PhysicsandChemistryBringout the
fundamentaldifferences betweenscience and engineering
by drawing a
comparisonbetweeneye and camera,Bird flyingand
aircraft.Mentionthemostexciting
aspectofbiology asan
independentscientificdiscipline.Whywe need to
studybiology?
Discusshowbiologicalobservationsof18thCenturyt
hat lead to majordiscoveries.
ExamplesfromBrownianmotionandtheoriginofthermodyna
mics byreferring to the
originalobservationofRobertBrownandJuliusMayor.Thesee
xamples
willhighlightthefundamentalimportanceofobservationsinan
yscientificinquiry.

2
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2
Theunderlyingcriterion,such as
morphological,biochemicalor ecological behighlighted.
Hierarchyoflifeformsatphenomenologicallevel.A
commonthreadweaves this
hierarchyClassification.Discuss classificationbased
on(a)cellularity-Unicellularor
multicellular(b)ultrastructure-prokaryotes or
eucaryotes.(c) energyandCarbonutilisation-
Autotrophs,heterotrophs,lithotropes
(d)Ammoniaexcretion
– aminotelic,uricoteliec,ureotelic(e)Habitata-
acquaticor terrestrial(e)Moleculartaxonomy-three
major kingdoms oflife.
Agivenorganismcancomeunder different
categorybasedonclassification.Modelorganismsforthestud
yofbiologycomefromdifferentgroups.E.coli,
S.cerevisiae,D.Melanogaster,
C.elegance, A.Thaliana,M.musculus

3

3
Toconveythat“Genetics is to biologywhatNewton’s
lawsare to
PhysicalSciences”Mendel’slaws,Conceptofsegregation
and independentassortment.Conceptofallele.Gene
mapping, Geneinteraction,Epistasis.Meiosis andMitosis
betaught asa partofgenetics.
Emphasis to begivenotto themechanics
ofcelldivisionnor thephases but
howgeneticmaterialpasses fromparentto offspring.
Conceptsofrecessivenessand
dominance.Conceptofmapping ofphenotypeto
genes.Discuss aboutthesinglegenedisorders
inhumans.
Discusstheconceptofcomplementationusinghumangenetics.

4

4.
Biomolecules:Toconveythat all formsoflife
havethesamebuilding blocksand yetthemanifestations are
asdiverse as onecanimagineMolecules oflife. In this
contextdiscussmonomeric unitsandpolymericstructures.
Discuss aboutsugars,starchandcellulose.Aminoacids and
proteins.Nucleotides andDNA/RNA.Twocarbonunits
andlipids.

4
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5 Enzymes:Toconvey that withoutcatalysis lifewould
not have existed onearth
Enzymology:Howto
monitorenzymecatalysedreactions.Howdoesanenzymec
atalysereactions?Enzymeclassification.Mechanismofen
zymeaction. Discuss atleast two
examples.Enzymekineticsandkineticparameters.Whyshoul
d weknowtheseparameters to understandbiology? RNA
catalysis.

4

6 InformationTransfer:Themolecular
basisofcodinganddecoding genetic
informationisuniversal
Molecular basis ofinformationtransfer.DNA
asageneticmaterial.Hierarchyof DNA structure-
fromsinglestranded to
doublehelixtonucleosomes.Conceptofgeneticcode.
Universality and
degeneracyofgeneticcode.Definegeneinterms
ofcomplementation andrecombination.

4

7 Macromolecularanalysis: How to
analysebiologicalprocesses atthereductionistlevelProteins-
structure
andfunction.Hierarchinproteinstructure.Primarysecondary,
tertiary andquaternarystructure.Proteins
asenzymes,transporters,receptorsandstructuralelements.

5

8 Metabolism:Thefundamentalprinciplesofenergytransacti
ons arethesameinphysicalandbiologicalworld.
Thermodynamics asappliedto biologicalsystems.
Exothermic and
endothermicversusendergonicandexergoincreactions.C
onceptofKeqand its relation tostandardfreeenergy.
Spontaneity.ATP
asanenergycurrency.Thisshouldinclude
thebreakdownofglucosetoCO2 +
H2O(GlycolysisandKrebscycle) andsynthesis
ofglucose from CO2 and
H2O(Photosynthesis).Energyyielding
andenergyconsumingreactions.ConceptofEnergychar
ge

4

9 MicrobiologyConceptofsinglecelled
organisms.Conceptofspecies
andstrains.Identificationandclassificationofmicroorganis
ms.Microscopy.
Ecological aspects ofsinglecelled
organisms.Sterilizationandmediacompositions.Growthkin
etics.

3

Textbooks/referencebooks:
1. Biology:A globalapproach:Campbell, N.A.; Reece,J.B.; Urry,Lisa; Cain,M, L.;Wasserman,S.
A.;Minorsky,P.V.; Jackson, R.B.PearsonEducationLtd
2. OutlinesofBiochemistry,Conn,E.E;Stumpf,P.K;Bruening,G;Doi,R.H.JohnWileyandSons
3. PrinciplesofBiochemistry(VEdition),ByNelson,D.L.;andCox,M.M.W.H.FreemanandCompany
4. MolecularGenetics(Secondedition),Stent,G.S.;andCalender,R.W.H.Freemanandcompany,Distributedby
Satish Kumar Jainfor CBSPublisher
5. Microbiology,Prescott,L.MJ.P.HarleyandC.A.Klein1995.2ndeditionWm,C.BrownPublishers
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 Data Communication and Networking Lab -PCCICB49 1

Objectives :
• Student should be able to configure peer-to-peer network. This will help to understand different issues involved in
peer-to-peer network.
• Apply computer engineering discipline specific knowledge to solve core computer engineering related problems.
• Function effectively as a leader and team member in diverse/multi disciplinary teams.
• Ability to install and configure TCP/IP protocol. Ability to configure peer  network.

List of Experiments
1) Configure Peer-to-Peer Network at least three Host.
2) Create desired standard network cable including cross cable and test it by using cable tester
3) Connect computer using given topology with wired media.
4) Connect Computers Using Wireless Media
5) Write a C Program for CRC Error Detection
6) Create a Network Using Bluetooth. Setting up wireless network
7) Configure File Server. Configure client to file server and use file services
8) Configure static and dynamic IP addresses. Configure DHCP server
9) Run basic utilities and network commands: ipconfig, ping,tracert,netstat, path ping ,route.
10) Create two subnets and implement it with calculated subnet masking
11) Set access rights and security permissions for user.
12) Create IPv6 environment in a small network using simulator
13) Linux network configuration, measurement and analysis tool: Wireshark
14) Socket Programming: TCP and UDP, peer to peer applications
15) Client Server using RPC using threads or processes
16) Simulation of LAN and Wi-Fi

Reference Books :
1) “Data and Computer Communication” by William Stallings
2) “Data Communication and Networking” by Behrouz A Forouzan
3) “Internetworking with TCP/IP, Volume 1” by Douglas Comer
4) “Computer Networks 5th Edition” by Tanenbaum


