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heory of Efficient Algorithms

OUR FIELD HAS BEEN
STRUGGLING WITH THIS
PROBLEM FOR YEARS.

i3

STRUGGLE NO MORE!
IT'™M HERE TO SOLVE
IT \JITH ALGORITHITS!

\

* many problems are hard = Why?
* we need a systematic way to solve them | What means “solve”?  How?
* we need quality guarantees Which? | How strong?  Possible?

1 51X MONTHS LATER:

\WOW, THIS PROBLEM
15 REALLY HARD,

( YOU DONT SAY

\
ikl

What part of the problem?  How hard?




Teaching



Teaching Overview

InfM-Kryp: Cryptography
InNfM-MDAE: Methods of Algorithm Design
Master Project

Master’s Thesis



Cryptography

Module InfM-Kryp

* (Why) Is today’s cryptography safe?

* mathematical foundations to understand
cryptographic protocols

* How to quantify cryptographic security?

Lecture

* definitions + theorems + proofs
* (black-/white-) board + slides

* integrated exercises

Seminar
* block and/or running

CHAPMAN & HALL/CRC
CRYPTOGRAPHY AND NETWORK SECURITY

INTRODUCTION TO

MODERN
CRYPTOGRAPHY

Second Edition

Jonathan Katz
Yehuda Lindell




Methods of Algorithm Design

Module InfM-MDAE

* approximation & online algorithms
* quality guaranties under uncertainty
* how to design & analyze optimization algorithms

Online Computation
and
Competitive Analysis

LeCtU re Allan Borodin Ran El-Yaniv
* definitions + theorems + proofs
* (black-/white-) board (+ slides)
* integrated exercises

Seminar

* block and/or running



Algorithmic Games in TCS

* games are because they are
* Rubik’s Cube

very hard

e Rikudo op ml.za on.pro ems
— (with funny images)
* Tetris l e

* Super Mario Bros.

Seminar + Basics + Goal Outline

* get to know research papers like
* “Algorithms for Solving Rubik’s Cubes” (2011)
* “Super Mario Bros. is Harder/Easier Than We Thought” (2016)

* plan both theoretical & implementation work
* start on both


https://www.wikiwand.com/en/Rubik's_Cube
https://www.wikiwand.com/en/2048_(video_game)
http://www.rikudo-puzzle.com/
https://www.wikiwand.com/en/Tetris
http://www.wikiwand.com/en/Super_Mario_Bros.
https://arxiv.org/pdf/1106.5736v1.pdf
http://drops.dagstuhl.de/opus/volltexte/2016/5880/pdf/20.pdf

Research Examples

or: some Algorithmic Puzzles



Online Graph Exploration

——

* cannot be optimal
* But how close can we come?
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Randomized Gathering

* yohudtstinibhplplaee . ..
o Objective:

« guttim disorete rounds : :

* ingAaResus mevement Gather in one point

¢ AtRecessarnty 1ecal

ir

J o
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Online Matching on the Line

~ saersropthtbaeaabliice @ Objective:

* rnogueststontibeaghbliioe © * when arequest pops up, match
¢ POp Up Bne after anethrir it to an unmatched server
¢ N8t kRBWR iR advanee! .

pay distance request <& server

&
I

optimal solution
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http://www.rikudo-puzzle.com

Rikudo

Let’s try something simpler:

rt of)

(so

OO0 0 000 0 606 0 0 90


http://www.rikudo-puzzle.com/
http://www.rikudo-puzzle.com/
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