Lecture 2

CSE 331
Aug 28, 2019
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Read the syllabus CAREFULLY!

No graded material will be handed back till you pass the syllabus quiz!
Syllabus Quiz

Options (© Due: December 12th 2019, 4:05 pm

(5 Last day to handin: December 12th 2019, 6:05 pm

Academic Integrity
Question 1: Sharing my

O

O

_—



You can submit the following now

» CSE331: Algorithms and Complexity (f19)

Assignments

Q1 part (a) [Number of perfect
matchings]

Q1 part (b)

Q3 (Structured Matrix Vector
Multiplication)

Quiz

Syllabus Quiz

You should be on Autolab now




Autolab FAQ

Autolab

Madaile A by it wall soncd Ene all IArrenaryle & e e s (OO 7721
Details on Autolab, which wil be used for all homework submissions in CSE 331

Y

We Wil e Lang Te LB CSE exiermion 1o A 2 [ for sSmisscn and (acigradng of CSE X371 Bameworks, You can acoes Autolab via Mipe. matogracer.can butaio sdu

»

Signing up

FOICw thase 40004 10 SelLD AN AC0OUNT ON AciOaD furieds you Ereddy NEvEe ONe IN aCh GRS yoOu T U8 yOur exsling 000Ut

»

1. G0 % ™8 page KON e SN 0wl MyUB ok T2, A now 0000unt will auaomanticaly De croaned for you

2. Dy oot Atclad wil use your ocal UB first ang st rame. Iif your have a different prefermed name, please ot us know ASAR

3. We wil have sackr Doargs ‘or 3l the programming assignments, For anomymity, 8l stucerts o iSertfed Dy Ter chosen NICKnames. 50O DMase Make B you Dok an
SO0rO0rEie 0Nt (YOu CAN CHANOE YOLUr NCKNETE & A%y DO oF Lirme),

4. AN you harve GONe The ADOVE S0ps, YOu Wt

What happens next



Allowed Sources

Allowed sources

You can ONLY wse 1he 1000wing SOurtes 1or reference ONoe yOu SIAM working On The POMEewors Deobienms
1. the Kelnberg- Tardos textbook,

Other textbooks are not allowed

Whie yOu Can Use OTer JNIDO0KS (8 0. Those isted in Te 5y iatus) 10 Demter UNGrstand 1he Cture Material, YOu CEMNOR Use Them onoe yOu S1a7 working on e
homewores.

2. any materiad Anked fom Dis webpage or the CSE 331 plazza page including any dacussion in the O8A section),

One-Cick rule

When waing webpages that ame aliowed a3 S0UFTes, YOU CanNOt Click on iink 0n Tat 3ouroe. [Otherwing within 3 contant number of Clicics 0ne Can ach any Webpage
N Wans. )

3. 8000 MaMemanod resull Fom & previous Course,
4. anything discussed n ™e ledtures, FreCitations and/or ofice hours and
5. any notes Tiat you might have Saken dering class or recitation,

Everything else is not allowed

Note that the above st covers al the allowed Sources and ewerything else is not allowed. In particuar, YOU ARE NOT SUPPOSED TO SEARCH FOR SOLUTIONS ON TWE



.. even for programming Q

Basic programming references

C++ Sources

ference com (7 (and all pages within the website)

Java Sources

¢ Oracle Java Cocumentation £ fand al pages within the websiie)
Python Sources
o Python 3.5.2 documentat ~ (And al pages within the wabsae)

Asymptotic Analysis

Wikipedia Pages

Below are some approved Wikpedia pages (n addton (o those that are areacy inked to In other pages n the CSE 337 Fall 2018



TA Office hours finalized today

TA office hours (YOU decide!) closes in 5 day(s)

26 (3196 of users)
39 (46% of users)
24 (29% of users)
25 (30% of users)
28 (33% of users)
29 (35% of users)
16 (19% of users)
25 (30% of users)
27 (32% of users)
22 (269 of users)
23 (27% of users)

38 (45% of users)

A total of 84 vote(s) in 47 hours

Mon, 10:00-10:50am
Mon, 11:00-11:50am
Mon, 12:00-12:50pm
Mon, 3:00-3:50am
Mon, 4:00-4:50pm
Mon, 5:00-5:50pm
Tue, 9:00-9:50am
Tue, 10:00-10:50am
Tue, 11:00-11:50am
Tue, 12:00-12:50pm
Tue, 1:00-1:50pm

Tue, 2:00-2:50pm



Questions/Comments?




Why should | care ?

-




Coding jobs will be done by Al

O. ) stacksort

(S “g.

N & fecent xiod's alt i, Randal Munioe suggesind stackeort, a 301 thal searches StackOverfiow
for SOrting functions and runs them until it retums the ComRct rdwer. SO, | made it. ¥ you By runming

ARy COO0 In yOour Browser, Iry it out

stackoverfiow_sort(  [8.6,7,5,3,0.9) )

Try a it of numbers, a siring,

bl of words or json

QUL CONsOle

Var output =
Outpunt from the function



Coding jobs will be done by Al
MIT News

Resoarchers have developed a Naxbie
gy Of cCombining deop leaming and
MO Moy 10 Iach Compuiers
10 Wi ShO COMDUler Srogtma. Mere
Armando Solar-Lezama (left), a prolessor
ot CSAL, spoaks with graduato student
NMaraal Nyn

x Korn Viertroay

>

Toward artificial intelligence that learns to write code

HResearchers combine deep learning and symbolic reasoning for a more flexible way



Soam | doomed?

There will still be room for high level algorithmic thinking!

European Association for
Theoretical Computer Science

HOME ABOUT SEARCH CURRENT ARCHIVES

Home > No 125: June 2018 > Lamport

If You're Not Writing a Program, Don’t Use a Programming Language

Lesle Lamport, Distributed Computing & Education Column by Juraj Hromkovic, Stefan Schmid

Today, programming is generally equated with coding. It's hard to convince students who
want to write code that they should learn to think mathematically, above the code level,
about what they're doing. Perhaps the following observation will give them pause. It's
quite likely that during their lifetime, machine learning will completely change the
nature of programming. The programming languages they are now using will seem
as quaint as Cobol, and the coding skills they are learning will be of little use. But
mathematics will remain the queen of science, and the ability to think
mathematically will always be useful.



Let the fun begin!




Why care about algorithms?
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Why care about algorithms?

amazoncom

iLe
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Computing Bestsellers on the fly



Why care about algorithms?
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Why care about algorithms?

Web Images Vdeos Mags Nows Shooging Grad momg v

G() »8[( how does google work Search

ALt 178000000 resulls (3 19 seconds)

“J Everything How Does Google Work? Leam How Google Works: Search Engine + AdWords
QMG nlogrishee Shows the search Srociss, Fom indaxing oM 0 Iheough 10 saasch fesult
ranking & Sekvery

¢ O -oogie works

¥ More

Any tisre

Past 2 months Google Technology

How axactly does Google manage o fnd e rght resuls for every Quary as Quickly as ...
Suliding upon the broakahvough week of 8. F Sunner, ..

www google IChNOlOgW PO sk |

* Moro ssarch ocls

How Google Works
How Google Warks As a comparny, Google 1oouses on theee oy eas: Search, . [See also
How the Google Ac Auction Weorks o leam more about Google ads |

www google P Wpoogleworea

+

How Does Google Work? | SEO Book com
Jun 30, 2010 . This mage might need updaled n Hhe years 10 comm, Dt il does & greal o
Wy ng ot how Google works when you type 8 Query into ter

WWW SO0000K W GO98 QOOPe work

How does Google work - PageRank explained | Switch | T
How does Coogle work - PageRank axpianed. Ben Richardson - Maron 20056 Many pecole
are under the mpresson that f oy croato 2 welb sto with o catchy

Waw et - POV DGOt Nk

How Google Works - Google Gulde
Feb 2, 2007 . For more informaton on how Googhe works, tase a ook at ™e folowing
How does Google colect and rank resuts”, www google com’

WWW DSoSeG 1 '

How Does Google Work
Googie i e undsputed ng of the search ongnes. This loads 10 1" Quesion of how does
Google work”

WWW Tarkot w doeos google work

Google: How does it work? by Jon Burgess of RedFusion Media

R cabe Bl deca DA B alie cncce dlocaic blhe hocfeccs cl Mecallec beclbane ba

Google searches



Why care about algorithms?

http://www.di.ens.fr/~cherniav/teaching.html

Data compression



Why care about algorithms?

http://www.switched.com/2010/02/1 1/fix-dvd-scratches-using-a-banana-and-toothpaste/ Courtesy: Unglpee

Error correction



(And | could) go on...

WINNER

ACADEMY AWARDS
BEST PICTURE W

%‘7 ‘\W/P\

LEONARDO DiCAPRIO KATE WINSLET

TITANIC

http://www.movieposter.com/poster/MPW-33672/Titanic.html



Find out for yourself

Mini project: Video on ethical impacts of algorithm. Groups of size = 3

CSE 331 Mini Project

Fall 2019

Letals and motvabions or the min proect

A Under Construction
This Dage 15 Sl under CONSIRUOTION. I DATICUAE, NOTNING Nare 18 nal wivle this SN stll semaing here

Motivation

CEE 331 B pirrarty CONCemad wilh The 1echncll asDects of Sgo i Row 50 Setion tham and thes Row 10 andiy e Ther COMecingds aNd nurime. However, S0OrNrs are
POAVASNVG IN Our WO and IS COMMON D0 N MarTy AS0e0ts Of SO0y, The main 2 of The M- Dot I8 10 Nave yOu Gpiofe I SOMe Jepith S00 IMpications of alporthms

UL 10 ghve SwO excamples for such Impications:

* Ngorthms am pervasive In francial Yarsactons and these Jgorthms have Conseguences beyond just rading

How algorithms shape our wosgkd « Ke Y -~

- Watch lter  Shace

- o - .-




Questions/Comments?




Who is Algorithm named after?

Abl ‘Abd Allah Muhammad ibn Masa al-Khwarizmi

9th century Persian astronomer/mathematician

825 AD: “On Calculation with Arabic Numerals”

Latin translation 12t century

“AIgO rithmi de numero indorum”




What are Algorithms?






Don Knuth




Don Knuth Reward Checks

DONALD E. KNUTH 4 3 2
C:‘.)MHJTER SCIENCE DEPARTMENT
e SR w29 Ocd 2008

CCOUNT 08 T / Lu\ 0xS r/ 00 |
O and A —— MA& HEXADECIMAL DOLLARS )

BANK OF SAN SERRIFFE

Therey Polre, Calssa Indenione
g/ wwew o3 laouity stantzed eds <o/ rnuh bosr html

Bl o0 G

http://www.flickr.com/photos/32184482@N03/3010989157/




Knuth’s Definition

An algorithm is a finite, definitive, effective
procedure with some input and some
output



Remember: Stick with your group

ceeling cat study yooth groop




Broadband access

US broadband
access by county

Avein)e pesieriage
% - 3%

11% AN

B AT - 100%

https://assets.bwbx.io/images/users/iqjWWHBFdfxIU/iZSjibxE1KJs/v1/800x-1.jpg



Erie county is reasonably good

Population with acceas %0 advertised downiocad spoeds at least Smdps

] )

« 20% S0-79% T580% N0ASN »90%

Erie County

Population: 9132095

Medan Income: $45 017 &7

Accoss 10 any cable technology: B8 9%
Accoss 10 hed O more wirsline providenrs
96 8%

http://www.governing.com/gov-data/broadband-speeds-availability.html



One county over

Population with access 10 a0vertised 0ownioad speeds at ast Gmibps

i
<H0% SOTH% T5G0% S065% > 6%

Cattaraugus County

Popuason: 79518

Median Income: $41 368 83

ALOhes 10 Ay cable lechnology. B7.5%
ALCREs 10 b Of MO witeline providers
812%

=

&1

http://www.governing.com/gov-data/broadband-speeds-availability.html



Ca

a

Make broadband more available

raugus County

Erie County

Say you are tasked
to come up with the
infrastructure




Main Steps in Algorithm Design

Problem Statement Real world problem

Problem Definition Precise mathematical def

Algorithm

“Implementation” Data Structures

Analysis Correctness/Run time




Worst-case analysis

Correctness should hold for every valid input

Why worst-case?

Resource usage by the worst-possible input

What

resources?




Questions/Comments?




National Resident Matching

RESIDENCY FELLOWSHIP POLICIEES DATA AND REPORTS ABOUT _

LOGINREGISTER

Preparmg for #Match2018? [Rithauiiu

An NRMP ID is Pt tad oo togitie
- NOT Required (o] R ——

_'__-,‘-‘-: 1T 1 YC L * Regataton Open ki Coon & Rects Susgery, Mescw
o L L‘ 'L Y r‘ \ | Genetics. Seen Medone. and Spinal Cond Inury

f'_ﬂ |T“ mm “?\‘ READ MORE

* Regsrason Ogen 1or Adolescent Meaone, Medcal

>=1 s &

VIDEO: The Match Process for
Applicants




(Screen) Docs are coming to BUF

ﬁey (Grey’s Anatomy)

JD (Scrubs)
»” o



What can go wrong?




The situation is unstable!

1 (I




What happens in real life
NRMP

National Resident Matching Program

NRMP

National Resident Matching Program







Stable Matching Problem

David Gale Lloyd Shapley



