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| Algorithmic Univekse' is Huge

»

Powerful algorithmic techniques
Interesting applications/models

Theoretical analysis




To enjoy this course (prerequisites)

* You have taken and enjoyed basic algorithms

* Basic datastructures (lists, queues, stacks, binary search trees,
heaps...)

* Basic algorithms (divide-and-conquer, dynamic programming,
greedy, shortest path, spanning trees, flows)

* Asymptotic analysis

* You have good basic knowledge of (discrete) math and
probabilities

* Pl assume that you are now comfortable doing basic proofs



LIST OF (POTENTIAL)
TOPICS
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“Greed is good. Greed is right. Greed
works. Greed clarifies, cuts through and
captures the essence of the evolutionary
spirit.”

AN OLIVER STONE FILM

WALLOSTREET NG - Gordon Gecko ,

When does basic greedy work? The answer is matroids

Also matroid intersection



Linear Programming

%

* Important big hammer

* Leonid Kantorovich - “founder of linear programming” Nobel prize in
economics’ 975

* Solution structure, duality
* Their use in the design of algorithms

e How to solve them!?



Optimization

Simplex method
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Randomized Algorithms

How to use to design better algorithms
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Approximation Algorithms

The study of tradeoff between solution quality and time

/Solution Quality
A

> Time




Online Algorithms

The study of tradeoff between solution quality and knowledge about
future

/Solution Quality
A

> Future knowledge




Streaming Algorithms

The study of tradeoff between solution quality and massive data (so
limited space and access)

/Solution Quality
A

> Access to data/space




A better illustration...

How much information
must flow in a system to
perform a given task?



Spectral Graph Theory

* Study properties of graph using the eigenvalues/eigenvectors of adjacency
matric
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BASIC INFORMATION
ABOUT COURSE



Who Am | (the course responsible)?

Michael Kapralov

* michael.kapralov@epfl.ch
* http://theory.epfl.ch/kapralov

* Faculty of computer science

* Research on algorithms

¢ Office:INJ |13

* Happy to get feedback and to answer
questions!
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Dream team of TAs

* Ekaterina Kochetkova
* Davide Mazzali

* Miltos Stouras

* RaduVintan

* Lukas Vogl

* Guy Weissenberg

* Weronika Wrzos-Kaminska



The Course Essentials

MOODLE

[rrr——— o

ondecsilen

(i R [Boo, |BRT

Lecture notes, detailed schedule, forum,
» all dynamic information

& NAVIGATION General =COURSE el
. CONTACTS
ftersie s by Bemard More)
15 Ste pages ek Professor
& Cumentenuse Toamthe man echriques for anayzingandfor edging algortns,

whio dlso uicing arpert

Prerequistes:

ST In short, the place to be

QSEARCH @
FORUMS
Topics: o
Agorthm anayss techiques: worst case, average-case, endorize,
compiive,approximation,space. Basi algortm desigh techioues:

9, ivideanc-conguer,comex

| gy dyemic
el echrigus, Submactiar functon optinzatin,
e

optimztin, spect

B 3Apil-40rl  and ancomization.For etals,see theweekcy schecusonthemain  HUPCOMING g
B 1016 ApH poge. EVENTS
& 17 el 23 Al

& 2430 Al

s and Plces

ectureson Tuesdays -10 (NA 219) an Thurscy

r 3-15 N 216; 0600
everie sessionson Fdays 11 [NR 219, Frida

scheduied fom

winm

Grading: 5% quizzes, 25% homeworks (will be 2 assignments can be made in a
group of up to 3 students), 30% midterm exam, 40% final exam




Comparison to Bachelor Algorithms

* Not only algorithms for solving problems in 20 minutes (more advanced
techniques for more complex problems)

* Assume more mathematical maturity

Taking as granted that it would be like most courses, where one can spend a week
working on the material during the exam session. Emphasizing that this is not
the case during the presentation of the course seems important to me.

--- Comment on a previous instalment of the course




