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Course Objectivesand Outcomes

Cour se objectives

This courseintroducesstudentdo the analysisanddesignof computeralgorithms.Uponcomple-
tion of this course studentswill beableto do thefollowing:

e Analyzetheasymptotigperformancef algorithms.
e Demonstrate familiarity with majoralgorithmsanddatastructures.
e Apply importantalgorithmicdesignparadigmsandmethodsof analysis.

¢ Synthesizesfficientalgorithmsin commonengineeringlesignsituations.

Cour se outcomes

Studentsvho completethe coursewill have demonstratethe ability to do thefollowing:
1. Arguethecorrectnessf algorithmsusinginductive proofsandloop invariants.

2. Analyze worst-caserunning times of algorithmsusing asymptoticanalysis. Comparethe
asymptoticbehaiors of functionsobtainedby elementarycompositionof polynomials,ex-
ponentialsandlogarithmicfunctions. Describethe relative meritsof worst-, average-and
best-casanalysis.

3. Analyzeaverage-caseunningtimesof algorithmswhoserunningtime is probabilistic.Em-
ploy indicatorrandomvariablesandlinearity of expectationto performthe analysesRecite
analyse®f algorithmsthatemploy this methodof analysis.

4. Explain the basicpropertiesof randomizedalgorithmsand methodsfor analyzingthem.
Recitealgorithmsthatemploy randomization Explainthe differencebetweerarandomized
algorithmandanalgorithmwith probabilisticinputs.

5. Analyzealgorithmsusingamortizedanalysiswhenappropriate.Reciteanalysesf simple
algorithmsthatemploy this methodof analysis.Describedifferentstratgiesfor amortized
analysisjncludingtheaccountingnethodandthe potentialmethod.

6. Describehedivide-and-conqugparadigmandexplainwhenanalgorithmicdesignsituation
callsfor it. Recitealgorithmsthatemploy this paradigm. Synthesizedivide-and-conquer
algorithms.Derive andsolve recurrenceslescribinghe performancef divide-and-conquer
algorithms.
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Describethe dynamic-programmingaradigmandexplain whenan algorithmicdesignsit-
uation calls for it. Recite algorithmsthat employ this paradigm. Synthesizedynamic-
programmingalgorithmsandanalyzethem.

Describethe greedyparadigmand explain when an algorithmic designsituationcalls for
it. Recitealgorithmsthatemploy this paradigm.Synthesizegreedyalgorithmsandanalyze
them.

Explain the major algorithmsfor sorting. Recitethe analysesof thesealgorithmsandthe
designstratgiesthatthealgorithmsembody Synthesizalgorithmsthatemploy sortingasa
subprocedureDerive lower boundson the runningtime of comparison-sortinglgorithms,
andexplain how theseboundscanbe overcome.

Explainthemajorelementarygatastructuresgor implementingdynamicsetsandtheanalyses
of operationgperformedon them. Recitealgorithmsthat employ datastructuresand how
their performancelependson the choiceof datastructure. Synthesizenew datastructures
by augmentingexisting datastructures Synthesizalgorithmsthatemploy datastructuress
key components.

ExplainthemajorgraphalgorithmsandtheiranalysesEmploy graphgo modelengineering
problemswhenappropriate. Synthesizenew graphalgorithmsandalgorithmsthatemploy
graphcomputationsskey componentsandanalyzethem.

Demonstratea familiarity with appliedalgorithmic settings— suchas computationalge-
ometry operationgesearchsecurityandcryptographyparallelanddistributedcomputing,
operatingsystems and computerarchitecture— by reciting several algorithmsof impor-

tanceto differentfields.



