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Course Objectives and Outcomes

Course objectives

This courseintroducesstudentsto theanalysisanddesignof computeralgorithms.Uponcomple-
tion of this course,studentswill beableto do thefollowing:

� Analyzetheasymptoticperformanceof algorithms.

� Demonstratea familiarity with majoralgorithmsanddatastructures.

� Apply importantalgorithmicdesignparadigmsandmethodsof analysis.

� Synthesizeefficientalgorithmsin commonengineeringdesignsituations.

Course outcomes

Studentswho completethecoursewill havedemonstratedtheability to do thefollowing:

1. Arguethecorrectnessof algorithmsusinginductiveproofsandloop invariants.

2. Analyzeworst-caserunning timesof algorithmsusingasymptoticanalysis. Comparethe
asymptoticbehaviors of functionsobtainedby elementarycompositionof polynomials,ex-
ponentials,andlogarithmicfunctions.Describetherelative meritsof worst-,average-,and
best-caseanalysis.

3. Analyzeaverage-caserunningtimesof algorithmswhoserunningtime is probabilistic.Em-
ploy indicatorrandomvariablesandlinearityof expectationto performtheanalyses.Recite
analysesof algorithmsthatemploy this methodof analysis.

4. Explain the basicpropertiesof randomizedalgorithmsand methodsfor analyzingthem.
Recitealgorithmsthatemploy randomization.Explainthedifferencebetweena randomized
algorithmandanalgorithmwith probabilisticinputs.

5. Analyzealgorithmsusingamortizedanalysis,whenappropriate.Reciteanalysesof simple
algorithmsthatemploy this methodof analysis.Describedifferentstrategiesfor amortized
analysis,includingtheaccountingmethodandthepotentialmethod.

6. Describethedivide-and-conquerparadigmandexplainwhenanalgorithmicdesignsituation
calls for it. Recitealgorithmsthat employ this paradigm. Synthesizedivide-and-conquer
algorithms.Deriveandsolverecurrencesdescribingtheperformanceof divide-and-conquer
algorithms.
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7. Describethedynamic-programmingparadigmandexplain whenanalgorithmicdesignsit-
uation calls for it. Recite algorithmsthat employ this paradigm. Synthesizedynamic-
programmingalgorithmsandanalyzethem.

8. Describethe greedyparadigmandexplain whenan algorithmicdesignsituationcalls for
it. Recitealgorithmsthatemploy this paradigm.Synthesizegreedyalgorithmsandanalyze
them.

9. Explain the major algorithmsfor sorting. Recitethe analysesof thesealgorithmsandthe
designstrategiesthatthealgorithmsembody. Synthesizealgorithmsthatemploy sortingasa
subprocedure.Derive lower boundson therunningtime of comparison-sortingalgorithms,
andexplainhow theseboundscanbeovercome.

10. Explainthemajorelementarydatastructuresfor implementingdynamicsetsandtheanalyses
of operationsperformedon them. Recitealgorithmsthat employ datastructuresandhow
their performancedependson the choiceof datastructure.Synthesizenew datastructures
by augmentingexistingdatastructures.Synthesizealgorithmsthatemploy datastructuresas
key components.

11. Explainthemajorgraphalgorithmsandtheiranalyses.Employ graphsto modelengineering
problems,whenappropriate.Synthesizenew graphalgorithmsandalgorithmsthatemploy
graphcomputationsaskey components,andanalyzethem.

12. Demonstratea familiarity with appliedalgorithmicsettings— suchascomputationalge-
ometry, operationsresearch,securityandcryptography, parallelanddistributedcomputing,
operatingsystems,andcomputerarchitecture— by reciting several algorithmsof impor-
tanceto differentfields.


