
Whatisdata-structure?

Datastructureisawayofdefining,storing&retrivingofdatainastructural&systemeticway.A

datastructuremaycontaindifferenttypeofdataitems.

Whatarevariousdata-structuresavailable?

Datastructureavailabilitymayvarybyprogramminglanguages.Commonlyavailabledata

structuresarelist,arrays,stack,queues,graph,treeetc.

Whatisalgorithm?

Algorithm isastepbystepprocedure,whichdefinesasetofinstructionstobeexecutedin

certainordertogetthedesiredoutput.

Whyweneedtodoalgorithm analysis?

Aproblem canbesolvedinmorethanoneways.So,manysolutionalgorithmscanbederived

foragivenproblem.Weanalyzeavailablealgorithmstofindandimplementthebestsuitable

algorithm.

Whatarethecriteriaofalgorithm analysis?

Analgorithm aregenerallyanalyzedontwofactors−timeandspace.Thatis,howmuch

executiontimeandhowmuchextraspacerequiredbythealgorithm.

Whatisasymptoticanalysisofanalgorithm?

Asymptoticanalysisofanalgorithm,referstodefiningthemathematicalboundation/framingof

itsrun-timeperformance.Usingasymptoticanalysis,wecanverywellconcludethebestcase,

averagecaseandworstcasescenarioofanalgorithm.

Whatareasymptoticnotations?

Asymptoticanalysiscanprovidethreelevelsofmathematicalbindingofexecutiontimeofan

algorithm −



BestcaseisrepresentedbyΩ(n)notation.

WorstcaseisrepresentedbyΟ(n)notation.

AveragecaseisrepresentedbyΘ(n)notation.

Whatislineardatastructure?

Alineardata-structurehassequentiallyarrangeddataitems.Thenexttimecanbelocatedinthe

nextmemoryaddress.Itisstoredandaccessedinasequentialmanner.Arrayandlistare

exampleoflineardatastructure.

Whatarecommonoperationsthatcanbeperformedonadata-structure?

Thefollowingoperationsarecommonlyperformedonanydata-structure−

Insertion−addingadataitem

Deletion−removingadataitem

Traversal−accessingand/orprintingalldataitems

Searching−findingaparticulardataitem

Sorting−arrangingdataitemsinapre-definedsequence

Brieflyexplaintheapproachestodevelopalgorithms.

Therearethreecommonlyusedapproachestodevelopalgorithms−

GreedyApproach−findingsolutionbychoosingnextbestoption



DivideandConquer−divingtheproblem toaminimum possiblesub-problem andsolvingthem

independently

DynamicProgramming−divingtheproblem toaminimum possiblesub-problem andsolving

them combinedly

Givesomeexamplesgreedyalgorithms.

Thebelowgivenproblemsfindtheirsolutionusinggreedyalgorithm approach−

TravellingSalesmanProblem

Prim'sMinimalSpanningTreeAlgorithm

Kruskal'sMinimalSpanningTreeAlgorithm

Dijkstra'sMinimalSpanningTreeAlgorithm

Graph-MapColoring

Graph-VertexCover

KnapsackProblem

JobSchedulingProblem

Whataresomeexamplesofdivideandconqueralgorithms?

Thebelowgivenproblemsfindtheirsolutionusingdivideandconqueralgorithm approach−

MergeSort

QuickSort

BinarySearch

Strassen'sMatrixMultiplication

Closestpair(points)



Whataresomeexamplesofdynamicprogrammingalgorithms?

Thebelowgivenproblemsfindtheirsolutionusingdivideandconqueralgorithm approach−

Fibonaccinumberseries

Knapsackproblem

TowerofHanoi

AllpairshortestpathbyFloyd-Warshall

ShortestpathbyDijkstra

Projectscheduling

Whatisalinked-list?

Alinked-listisalistofdata-itemsconnectedwithlinksi.e.pointersorreferences.Mostmodern

high-levelprogramminglanguagedoesnotprovidethefeatureofdirectlyaccessingmemory

location,therefore,linked-listarenotsupportedinthem oravailableinform ofinbuiltfunctions.

Whatisstack?

Indata-structure,stackisanAbstractDataType(ADT)usedtostoreandretrievevaluesinLast

InFirstOutmethod.

Whydoweusestacks?

StacksfollowsLIFOmethodandadditionandretrievalofadataitem takesonlyΟ(n)time.

Stacksareusedwhereweneedtoaccessdatainthereverseorderortheirarrival.Stacksare

usedcommonlyinrecursivefunctioncalls,expressionparsing,depthfirsttraversalofgraphs

etc.

Whatoperationscanbeperformedonstacks?

Thebelowoperationscanbeperformedonastack−

push()−addsanitem tostack



pop()−removesthetopstackitem

peek()−givesvalueoftopitem withoutremovingit

isempty()−checksifstackisempty

isfull()−checksifstackisfull

Whatisaqueueindata-structure?

Queueisanabstractdatastructure,somewhatsimilartostack.Incontrasttostack,queueis

openedatbothend.Oneendisalwaysusedtoinsertdata(enqueue)andtheotherisusedto

removedata(dequeue).QueuefollowsFirst-In-First-Outmethodology,i.e.,thedataitem stored

firstwillbeaccessedfirst.

Whydoweusequeues?

AsqueuesfollowsFIFOmethod,theyareusedwhenweneedtoworkondata-itemsinexact

sequenceoftheirarrival.Everyoperatingsystem maintainsqueuesofvariousprocesses.

Priorityqueuesandbreadthfirsttraversalofgraphsaresomeexamplesofqueues.

WhatoperationscanbeperformedonQueues?

Thebelowoperationscanbeperformedonastack−

enqueue()−addsanitem torearofthequeue

dequeue()−removestheitem from frontofthequeue



peek()−givesvalueoffrontitem withoutremovingit

isempty()−checksifstackisempty

isfull()−checksifstackisfull

Whatislinearsearching?

Linearsearchtriestofindanitem inasequentiallyarrangeddatatype.Thesesequentially

arrangeddataitemsknownasarrayorlist,areaccessibleinincrementingmemorylocation.

Linearsearchcomparesexpecteddataitem witheachofdataitemsinlistorarray.Theaverage

casetimecomplexityoflinearsearchisΟ(n)andworstcasecomplexityisΟ(n2).Dataintarget

arrays/listsneednottobesorted.

Whatisbinarysearch?

Abinarysearchworksonlyonsortedlistsorarrays.Thissearchselectsthemiddlewhichsplits

theentirelistintotwoparts.Firstthemiddleiscompared.

Thissearchfirstcomparesthetargetvaluetothemidofthelist.Ifitisnotfound,thenittakes

decisiononwhether.

Whatisbubblesortandhowbubblesortworks?

Bubblesortiscomparisonbasedalgorithm inwhicheachpairofadjacentelementsis

comparedandelementsareswappediftheyarenotinorder.Becausethetimecomplexityis

Ο(n2),itisnotsuitableforlargesetofdata.

Tellmesomethingabout'insertionsort'?

Insertionsortdividesthelistintotwosub-list,sortedandunsorted.Ittakesoneelementattime

andfindsitappropriatelocationinsortedsub-listandinsertthere.Theoutputafterinsertionisa

sortedsub-list.Ititerativelyworksonalltheelementsofunsortedsub-listandinsertsthem to

sortedsub-listinorder.



Whatisselectionsort?

Selectionsortisin-placesortingtechnique.Itdividesthedatasetintotwosub-lists:sortedand

unsorted.Thenitselectstheminimum elementfrom unsortedsub-listandplacesitintothe

sortedlist.Thisiteratesunlessalltheelementsfrom unsortedsub-listareconsumedinto

sortedsub-list.

Howinsertionsortandselectionsortsaredifferent?

Bothsortingtechniquesmaintainstwosub-lists,sortedandunsortedandbothtakeone

elementatatimeandplacesitintosortedsub-list.Insertionsortworksonthecurrentelement

inhandandplacesitinthesortedarrayatappropriatelocationmaintainingthepropertiesof

insertionsort.Whereas,selectionsortsearchestheminimum from theunsortedsub-listand

replacesitwiththecurrentelementinhand.

Whatismergesortandhowitworks?

Mergesortissortingalgorithm basedondivideandconquerprogrammingapproach.Itkeeps

ondividingthelistintosmallersub-listuntilallsub-listhasonly1element.Andthenitmerges

them inasortedwayuntilallsub-listsareconsumed.Ithasrun-timecomplexityofΟ(nlogn)

anditneedsΟ(n)auxiliaryspace.

Whatisshellsort?

Shellsortcanbesaidavariantofinsertionsort.Shellsortdividesthelistintosmallersublist

basedonsomegapvariableandtheneachsub-listissortedusinginsertionsort.Inbestcases,

itcanperform uptoΟ(nlogn).

Howquicksortworks?

Quicksortusesdivideandconquerapproach.Itdividesthelistinsmaller'partitions'using'pivot'.

Thevalueswhicharesmallerthanthepivotarearrangedintheleftpartitionandgreatervalues

arearrangedintherightpartition.Eachpartitionisrecursivelysortedusingquicksort.

Whatisagraph?



Agraphisapictorialrepresentationofasetofobjectswheresomepairsofobjectsare

connectedbylinks.Theinterconnectedobjectsarerepresentedbypointstermedasvertices,

andthelinksthatconnecttheverticesarecallededges.

Howdepthfirsttraversalworks?

DepthFirstSearchalgorithm(DFS)traversesagraphinadepthwardmotionandusesastackto

remembertogetthenextvertextostartasearchwhenadeadendoccursinanyiteration.

Howbreadthfirsttraversalworks?

BreadthFirstSearchalgorithm(BFS)traversesagraphinabreadthwardsmotionandusesa

queuetoremembertogetthenextvertextostartasearchwhenadeadendoccursinany

iteration.

Whatisatree?

Atreeisaminimallyconnectedgraphhavingnoloopsandcircuits.

Whatisabinarytree?

Abinarytreehasaspecialconditionthateachnodecanhavetwochildrenatmaximum.

Whatisabinarysearchtree?

Abinarysearchtreeisabinarytreewithaspecialprovisionwhereanode'sleftchildmusthave

valuelessthanitsparent'svalueandnode'srightchildmusthavevaluegreaterthanit'sparent

value.

Whatistreetraversal?

Treetraversalisaprocesstovisitallthenodesofatree.Because,allnodesareconnectedvia

edges(links)wealwaysstartfrom theroot(head)node.Therearethreewayswhichweuseto

traverseatree−



In-orderTraversal

Pre-orderTraversal

Post-orderTraversal

Seethebelowimageofabinarysearchtree,andtraverseitusingallavailablemethods−Tree

Traversal

In-ordertraversal−10141927313542

Pre-ordertraversal−27141019353142

Post-ordertraversal−10191431423527

WhatisanAVLTree?

AVLtreesareheightbalancingbinarysearchtree.AVLtreecheckstheheightofleftandright

sub-treesandassuresthatthedifferenceisnotmorethan1.ThisdifferenceiscalledBalance

Factor.

BalanceFactor=height(left-sutree)−height(right-sutree)

Whatisaspanningtree?

AspanningtreeisasubsetofGraphG,whichhasalltheverticescoveredwithminimum

possiblenumberofedges.Aspanningtreedoesnothavecyclesanditcannotbedisconnected.

Howmanyspanningtreescanagraphhas?

Itdependsonhowconnectedthegraphis.Acompleteundirectedgraphcanhavemaximum nn-

1numberofspanningtrees,wherenisnumberofnodes.

HowKruskal'salgorithm works?

Thisalgorithm treatsthegraphasaforestandeverynodeitasanindividualtree.Atree

connectstoanotheronlyandonlyifithasleastcostamongallavailableoptionsanddoesnot

violateMSTproperties.

HowPrim'salgorithm findsspanningtree?



Prim'salgorithm treatsthenodesasasingletreeandkeepsonaddingnewnodestothe

spanningtreefrom thegivengraph.

Whatisaminimum spanningtree(MST)?

Inaweightedgraph,aminimum spanningtreeisaspanningtreethathasminimum weightthat

allotherspanningtreesofthesamegraph.

Whatisaheapindatastructure?

Heapisaspecialbalancedbinarytreedatastructurewhereroot-nodekeyiscomparedwithits

childrenandarrangedaccordingly.Amin-heap,aparentnodehaskeyvaluelessthanitschilds

andamax-heapparentnodehasvaluegreaterthanitschilds.

Whatisarecursivefunction?

Arecursivefunctionisonewhichcallsitself,directlyorcallsafunctionthatinturncallsit.Every

recursivefunctionfollowstherecursiveproperties−basecriteriawherefunctionsstopscalling

itselfandprogressiveapproachwherethefunctionstriestomeetthebasecriteriaineach

iteration.

Whatistowerofhanoi?

TowerofHanoi,isamathematicalpuzzlewhichconsistsofthreetower(pegs)andmorethan

onerings.Allringsareofdifferentsizeandstackeduponeachotherwherethelargediskis

alwaysbelowthesmalldisk.Theaim istomovethetowerofdiskfrom onepegtoanother,

withoutbreakingitsproperties.

Whatisfibonacciseries?

FibonacciSeriesgeneratessubsequentnumberbyaddingtwopreviousnumbers.Forexample

−011235813.

Whatishashing?

Hashingisatechniquetoconvertarangeofkeyvaluesintoarangeofindexesofanarray.By



usinghashtables,wecancreateanassociativedatastoragewheredataindexcanbefindby

providingitskeyvalues.

Whatisinterpolationsearchtechnique?

Interpolationsearchisanimprovedvariantofbinarysearch.Thissearchalgorithm worksonthe

probingpositionofrequiredvalue.

Whatistheprefixandpostfixnotationof(a+b)*(c+d)?

PrefixNotation−*+ab+cd

PostfixNotation−ab+cd+*


