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Purpose of this course

First course in Algorithms is inadequate for PhD students ...

Need to go beyond standard techniques and problems

Need to go beyond basic analysis techniques

So, we will ...

Model/formalize problems

Look for existing solutions or create new ones
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Expectations

Attend class

Participate in class

Team work and discussion groups

Solve practical research problems

Make a presentation; write a report

Write a research paper

No cell phones, SMS or email during class
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Evaluations

20% Exam

5% Quizzes

15% Homework Assignments

40% Semester Project

20% Class Participation
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Semester Milestones

by Jan 21 Discuss a project

by Jan 28 Email me on details of selected project and team

Feb 25 Short presentation on selected project

Mar 21-23 Take-home Exam

Apr 8-10 Final Project Presentations

by Apr 17 Submit Final Project Report
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Why care about Algorithms?

Cartoon

from Garey and Johnson’s “Guide to Intractability”.
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Classical Algorithms Model

Input-Output description provided

Input provided and stored in memory

Output computed and stored/output

Program stored in memory

Algebraic computation-tree model

Sequential and deterministic algorithms

Worst-case time and space analysis

But this is very limiting ...
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Newer Algorithms Model

Input stored in memory

Sequential algorithms

Deterministic algorithms

Worst-case analysis

On-line / Streaming
Algorithms

Parallel / Randomized
algorithms

Amortized / Randomized
Analysis

Limited resource
algorithms; External
memory algorithms;
cache-aware algorithms, ...
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On-line Algorithms

Input revealed over time

Next decision must be based on input seen so far

Realistic problem setting
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Streaming Algorithms

It’s an on-line algorithm

Input too much and too fast

Cannot store entire input after reading.

Cannot process entire input for each query
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Max-Gap Problem

What does the floor/ceiling functions operation buy us.

Demonstrable speed up with the floor operation.
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Parallel Algorithms

Come in different flavors: SIMD, MIMD, Distributed

Concept of speedup
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Randomized Algorithms

Some steps are ramdomized

Requires average-case analysis
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Randomized Algorithms

Does it pay off?

Quick sort
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Amortized Analysis

Worst-case cost averaged over a series of steps
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Randomized Analysis

A ship arrives at a port. 40 sailors go ashore for revelry.
They return to the ship rather inebriated. Being unable to
remember their cabin location, they find a random
unoccupied cabin to sleep the night. How many sailors are
expected to sleep in their own cabins?

Variants? Generalizations?
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Additional Topics

Randomized Algorithms

Online Algorithms (Computing Systems)

Computational Geometry

Approximation Algorithms

Computational Biology / Finance

Combinatorial Optimization

Algorithmic Game theory

...
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LEDA: Library of Efficient Algorithms and Data
Structures

Free edition available from:
http:

//www.algorithmic-solutions.com/leda/index.htm

Professional/Research Editions cost 1200 Euros.

http://www.algorithmic-solutions.com/leda/index.htm
http://www.algorithmic-solutions.com/leda/index.htm
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Fix The Pond
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More Challenge Problems

Robot Challenge Problem:
http://users.cis.fiu.edu/~giri/teach/6936/S10/

SER2009_RobotChallenge.pdf

Frequency Count Problem: http://cs05.informatik.

uni-ulm.de/acm/Locals/2007/html/frequent.html

Profits: http://www.cs.fiu.edu/~giri/teach/6936/

S12/SER2010Profits.pdf

Family Fortune (see Problem H. from the problem set):
http://www.cs.fiu.edu/~giri/teach/6936/S12/

SER2011AllProblems.pdf

http://users.cis.fiu.edu/~giri/teach/6936/S10/SER2009_RobotChallenge.pdf
http://users.cis.fiu.edu/~giri/teach/6936/S10/SER2009_RobotChallenge.pdf
http://cs05.informatik.uni-ulm.de/acm/Locals/2007/html/frequent.html
http://cs05.informatik.uni-ulm.de/acm/Locals/2007/html/frequent.html
http://www.cs.fiu.edu/~giri/teach/6936/S12/SER 2010 Profits.pdf
http://www.cs.fiu.edu/~giri/teach/6936/S12/SER 2010 Profits.pdf
http://www.cs.fiu.edu/~giri/teach/6936/S12/SER 2011 AllProblems.pdf
http://www.cs.fiu.edu/~giri/teach/6936/S12/SER 2011 AllProblems.pdf
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