


Let’s do some introductions

TEACHING
ASSISTANT

http://www.zazzle.com/warning_teaching_assistant_bag-149882665435161818



TASs first

Hans Sanchit Priyanka  Elijah Stephen  Nick

Veronica

Sean Rishi Gitanjali Supratik  Animesh



Lectures will be videotaped

http://www.imdb.com/title/tt0363510/mediaviewer/rm2499681792



About Me

Atri Rudra

atri@buffalo.edu

Office: 319 Davis

Office hours: Mon 2-2:50pm; Wed, 3:00-3:50pm
OH starts today



Contact us all at

Or use piazza!

cse-331-staff@buffalo.edu

TAs will not respond to individual emails (except for re-grading requests)



Handouts for today

Syllabus (online)

Homework Policy document (online)

Homework O (online)



One Stop Shop for the Course
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Fall 2019
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Homework O (Optional)

HOMEWwONS ~

MW O

Homework ( ......
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Due by 11:00am, Friday, August 30, cuy

Due: this Friday 11am
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What is a proof?

The 00 Of this QuaTioN 15 10 Dresent 2 Qe S1071 10 DO N DAY The 000 15 10 NN 2 COMINON MSiakn students Mmake wiie Wwriing Droofs
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The Problem
Coraider e olowing “proct™
-
Be " bt & Doard

Every Oat has a beard




Three things to remember

WORK HARD!
DO NOT CHEAT!

READ CAREFULLY!



Wait.. What???

Make sure you follow submission
instructions

Two most common ways

of losing points

Make sure you read problem
statements carefully




Academic Dishonesty

All your submissions must be your own work

Penalty:
Minimum: An grade reduction in course
Possible: F (or higher penalty) if warranted
YOUR responsibility to know what is cheating, plagiarism
etc.

If not sure, come talk to me

Excuses like “I have a job,” “This was OK earlier/in my
country,” “This course is hard,” etc. WON’ T WORK

| DO NOT HAVE ANY PATIENCE WITH ANY CHEATING :

YOU WILL GET A GRADE REDUCTION IN THE COURSE

FOR YOUR FIRST MISTAKE



Read the syllabus CAREFULLY!

Syllabus Quiz

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

OptiOﬂS @ Due: December 12th 2019, 4:05 pm
B Last day to handinc December 12th 2019, 6:05 pm

Academic Integrity

estion ) 5!

DO OO0?



More information on the quiz
CSE 331 Syllabus

Algorithms and Complexity

Fall 2019
Time and location: Mondays, Wednesdays o< Fridays, 1:00-1:50pm. Norton (7 112

A Under Construction
Ths page s stll uncer comtrucion. In particuiae. nothing here & final while Tas sion 52l rermains here

I i your responaibiiity o make sure you mad and undersiand the cortents of this syilabua. ¥ you have any QuUestions, Dleane coriact the mtructor.

Once you have mad Be syilabus cafully. plaase M In Do Syflabus QU on Autoad. Aa an ncentive 1o you 0 M in s form, you will not receive any feedback on your

assignments tH you successiully answer AT LEAST 18 out of the 20 guestions I the quiz [You can attempt the guiz as mary tmes a8 you wart ) Note Bat i acdton o
s Sy 5l e QU W 350 8K Quaslons Dased ON The NOrmirwirs DO




Autolab

Autolab Homepage

https://autograder.cse.buffalo.edu/



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)

Syllabus Quiz

If you were registered by 9am on Monday, Aug 19 you should be on Autolab



Grading break-down

Grading Policy

Hére 3 the spit of grades

Course Component % of grade
10°%

33%

S4%



Pre-requisites

Required (officially)
CSE 250, [CSE 191 or MTH 311] and MTH 142
At least a C-

Required (for practical purposes)
Comfort with proofs
Willingness to work hard!



Accessibility Resources

Information included in the syllabus

In short, let me know and consult with Accessibility Resources



Preferred Name

If you prefer using name diff from UB records

Let me know and we’ll make a note of it.



Critical Campus Resources

Sexual Violence

Ul is commitied 1o providing a safe learming enmvironment Bee of all forms of dacrimnation and secual harassment, Inciuding sexu assault, domeatic and dating violence and
staling. I you Pave experenced Qender- Dased VIoNoe (NLMane DAy VIoknce, aNempted or Completed samudl assaul, NArassament, Coercion, staking. #ic.). UB Mas resousces 10
heip. This Inciudes academic accommodations, heal® and counseling services, housing accommadations, helping with legal protective orders, and assistance with reporting the
INCKdent 10 poboe or other UB officials 1 you 50 choose. Ploase comact UB's Time (X Coordrator an ' 7166852268 for mose nonmanon. For conSaentil asssiancs, you may aso
contact a Crigs Services Campus Advocate at L 716-T96-4269

Mental Health

AS 2 S0t YOU Mary SNperence & MNge OF BSUes That Can Cause Darmiers 10 learming o seduce your abity 10 Daricipate in daly actvities. These might iInclude straned relatonships,
anuciety, high lewels of stress, alcoholcnug probilems, feeling cown, health concems, or unwanted secal penences. Counssiing, Mealth Services, and Mealth Promotion are hare o
D With thase Of Oty SSUes pOu My CxReriencd. YOou Can laarm Mmore Aboul These DrOQrams and services Dy COMMTING

Counseling Services (7

¢ 120 Rchmond Ouad (North Campund, & 716-645-2720
o 202 Michatt Hal (Soums Carrpus), . 7168295800

Health Services (7'

Mchas! Hald South Campus), § 716-825-2016

Health Promotion (£

134 Stucient Union North Cammpraal, . 796845283



TA Office hours

YOU decide!

&0 e oy
TA office hours (YOU decide!) e

This is your chance 10 INfluence whon the TA ofioe howrs are sohaduled 100 this semester. Listed Delow are siots for which a TA is avadiable 10 host ther ofice hours. (The siots
marked with ) curmen®y do not have any TA avaliable Bt I'm puting tThose In case there is 2 10t of demand and we can look INo &)

Ploase note that 1he final ofice howr siots will Sepend on the Indhvidual TA svalabiity and we might not be abie 10 schadle all the populer slots.
Finally. note that the TA office hours will start fom the second week and homeworks will be due by 11am on Fricays

Mon, 10:00-10:50am
Mon, 1100-11 530am
Mon, 12:00-1250pm
Mon, 300-3:50am
Mon, £00-4:50pm
Maen, 500-550pm
Tue, 9009 50am
Tue, $0000-10:50am
Tue, 1 1:00-11:50am
Tue, 12200-12:50pm
Tue, 100.1:50pm
Tue, 200-2-50pm
Tue, 3:00-X50pm
Tue, 4.00-4:50pm
Tue, 5005 50pm
Wad, 10:00-10-50am
Wed, 170011 30am
Wed, 12:00-1250pm




Recitations

Are on for this week!

¥ .extraoldinary oppo itvt
KEVIN THOMAS. bs Angé

(E) —memm—m—s



Please stick to your recitation
section

At least for the first month since all sections are full



Exams

Mid term (two parts)

Mon, Oct 14 and Wed, Oct 16, 2019. Usual place
and time.

Final exam
Fri, Dec 13, 2018. Norton 112, 12:00-2:30pm



Things new to HWs in Fall 19

The dreaded Q3 is no more!

It survives as Q2 ©

Q1 worth 50 points

The hard proof based Q2 and programming Q3 worth 25 points each

HWs due by 11:00am on Fridays



Other big change in Fall 18

Mini Project has two parts

Aa part of your muni-progect you will conaider socketal rmplications of algorifhms In fwo parts:

1. Mabke & AbOuE ethical Impicatons of an Slgorthen in real Me; and
200» hat rvoives making adectts between various choloss among which some have ethical demensions.

See Do tata below for detals on he wo parts of the mink-project.

,,.Wd,_,:,ww”m ) Responsible Computer Science Challenge

BRNOWRIPNT. With Great Code Comes Great Responsibility

Video Component Codeyg Component

moz://a

Coding Component

1 the video companent of 1he mins Seoject y ol will Shudly the ethical Implcations of an adsing SOoihm Ihat Mas aready Boon used i redl Me. In 1he COSING Sompanent of the mink
propect you will e Geveloping and IMpiementing Fporthms IN 3 SCeNATO that s heavily Nfuenced Dy 2 mal Mo case study

Your task

Your goad 8 %0 s0ive fve Drogramiming probiems and has 10 De done i groups of size UP TO 3 Thase will Do setup I sy manvr 10 Drogriameming Question on the
homeworts and wil De e On Autolad,

How is this different from programming question on the homeworks?
Bolow we Rave B0 S0rme Mmajor witys I which this codng component will De Aflerert FOM DEOgraTENNG GUEISONS On homeworks
¢ Firet undin tha W nerdwosmenins cu seiorm. Bewn wrd | ron codiabhowests with e Adun v willl b alicsaest In rfier 40 aoeme sateemunl an s Imees ristalls Snetheneinn




Topic Coverage will change

Svppont Pages -

Bachkground Vateria
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C++ vs Java/Python

Use Java/Python if as you just as comfortable with as C++

Use a VM with g++ installed for Ubuntu
We recommend that you install a VM that runs g++ on Ubuntu. In particular, we recommend that you use Jaric Zola's (' VM system that he created for his CSE 250 course (£
If you have questions on Jaric's setup, please do NOT contact him: email cse-331-staff@buffalo.edu instead.

If you still prefer using your own system, we would still recommend that you test your code in the VM system above before submitting to Autolab.

M sor

Help with installing VM for C++ (special office hours)
¥ you need some heip iratallng e VM setup for submiting in Cee

hpUwww-student ose. Duffalo eduw'-atrVosed3 1Yl S'autolab M

ploase salect the tmes Sefow that would work for you for some extra office hours. We will pick some of e most popular hourdong  siots for Tussday (August 27) and Wecnesday
Pogeat 28] | would highly recommend that you ¥y 50 nstal Be vagrant system Beforne you come 1o heas offos hours 30 that you can wae the office hours to gat help with
oo -SHhOONY.

These siots are sspecally meant for Sransier students who might not have had much practice working with knua/unix systerms and have primartly use Windows as thelr main OS5
Of course, Bane siots are 0pen 10 anyone who neects help with this jeven f you are not a tansier student)

Ploase note that thase ofice hours ase just for help s NSIaling the YW 20 fun Ces. The reguier 0Mce hours will Start from Had wosk J30 ROt forget 10 wote for Those siots: O 5,

Toe, 10:00-10:50am
Tue, 1.00.1:50pm
Tue, 2.00.2.50pm
Tue, 300X 50pm
Tue, 400-4:50pm
Tue, 500-5500m



This course: how to solve problems!

AT THE MOVED, | GET FRUSTRATED
WHEN WE FILE NTD OUR ROW
HAPHAZRDLY, IGNORING THE
COMPUTATIONALLY DIPAICLLT

PROBLEM OF SEATWNG pRorLE @

TOGETHER FOR MACWL ENTOYNENT.

C):‘J‘ \/
FRENDS
IN A RELA P ’ .
g 4

ey ONEWAY CRUSH '\-)9

GUYS! THIS IS NOT
SC\.IALLY OPTIMAL!

A
ssvdses

http://xkcd.com/173/




Why should | care ?

-




Combining Shadows to
Understanding the network

I
s
4 A
II

= Stanford
LogicBlox University



The key technical problem

A

Given the three projections, what is the largest size of

the original set of points>




etecting Communities

This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License,
© 2014 by LyonLabs, LLC and Barrett Lyon. Hosted by Defense.Net




Conquering Shadows to Conquering
the Internet

Algorithmically compute
the missing set




The proof is in the performance

ORACLE

Ox faster

‘\/‘ Cj» \_/%

LogicBlox

‘ ‘ .SNAP. ¢

Better algorithm with little hacking will beat a worse

algorithm with tons of hacking




The key technical problem

Highly trivial: 43 = 64 Still trivial: 42 =16 Correct answer: 41> =8



If detecting communities is not for
you

Google
Microsoft




From someone who got a Google
job

“You can let your algorithms class know
that the phone interviews are essentially
like a difficult algorithms test.

Lots of data structures, specifying the algorithm, analyzing the
run time and space requirements... And all on the phone and
you're supposed to talk through your thought process.”



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.



Why care about algorithms?
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Why care about algorithms?

amazoncom

iLe
—-—
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- e 2 T
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= e 8

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?




Now about the course




We’ll do loads of

=y Pam e
By Magh v
Sete Oy bt
e

{proofs

L

http://www.impawards.com/2005/proof.html

Writing down your thought process formally and precisely!



An incorrect “proof”




A more subtle incorrect “proof”

Brad Pitt had a beard

Every goat has a beard




Why do proofs?

Makes you think logically about problems and solutions

From a friend who works on Google Maps:

Proving that the algorithm | am implementing is correct helps me
identify corner cases



i ———————————————————
Why should we do proofs?

We wil focus a iot on proofs in CSE 331, In this document | will motivate why going proofs is good even though you
Mgt NOt GO Prooks for 8@ IMING. » While doing this, wo will also 9o through eampios of how 10 wite algorthm Idoas and cotals as

WOl 35 DrOCF I000S ] Cotass (WHch YOuU Wil NooC 10 wrip N yOuUr NOMowWork Soutors)

Some reasons to do proofs

I s secton, | wil lny Ut 3O Meascns why | thirk £ & Derefical for yOou guys 10 4O procfy. The first Two e proBally Mo slong e Ines of “F you GO prodfs 1or & ving ™ stuston
The rest of T fas0ns SHhoud De vald for af of you. | ' wi Iy And MAse T "ORSONs 28 CONOMEte &8 DOSSDIE N Ihe NExT SCLION, Wo Wil CONSIder NOOATYYS 10r The SDO0NC prodrem of
gerarating all permutations Pecall Tat we pravioualy had purted On SesgNINg an Sigorthm 10r This protienm)

Sometimes you might not have a choice

Ore of the sasest wary o verity an Fgorthm iOea you harve 5 50 CO0e WP the 3IDorthm and thee st & 0N 50me B3y mancom) reuts. However, sometimes this mght not Do a cholce

Eg # you work on Quantus Computing 7, 1hen you G0 NSt REve & Quantum Compuler 10 1un yOur Quanium cooe onf S0 curmenty m; MUCh The Oy OGS yOu Rave i 10 HvOwe
that your algorihem s Indeed comect. For axampie, one of the cromning achevements of Quantum computing s Shor's algorehe (4 1o competes the factors of u"p nUmbes
eficertly On & Quartum Computer Fhat recal Goes Not axiet yetf)l (You gt Al wirt! 10 resd Scott Asronscn s (7 high level deacrigtion of Shor's sigorthem () The resscn why

facnorng ‘arge numbens (£ s Imponant is that ¥ one can sofve Tis problem efficiently then one 0an Dreak the RSA oryptosystem (2. RSA is used everywhere (0.0. when you use your
Crecit Ca onling, ISSA & wand %0 maks the transaction secuml, 30 i s a big deal

http://www-student.cse.buffalo.edu/~atri/cse331/support/proofs/index.html



A common complaint

Your examples in class look nothing
like HW questions.



True because....

zazzle.com



False because...

HWs and exams will test your
understanding of the material



To get an A in the class

Have to get at least 90.0000000000000000000000%

Rest graded on the curve



A cautionary tale...

When | was an undergrad
Took algorithms as a sophomore

Understood all the lectures

Did not study outside of lectures
(We had no homeworks)

Did decent on the mid-term

Nearly flunked the finals

GotaC




Questions/Comments?




How we will make 331

PR it




What we’ll strive to do

Help you with your questions and/or doubts

If need be, email us for time outside of regular office hours



We're not mind readers

P -
READIN u‘né\moz



If you need it, ask for help




More chances to recover

Lowest three HW scores will be dropped

If you do better on the final exam than the mid-term exam

then only final exam score will count
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http://www-student.cse.buffalo.edu/~atri/cse331/support/index.html



The cautionary tale has asilver
lining...

Ph.D. in algorithms/complexity

C in undergrad algorithms



The only way to do well is to work hard
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