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Aug 31, 2022
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Read the syllabus CAREFULLY!

» Syllabus Quir

Syllabus Quiz

Options (D Due Decomber 13th 2022, 11:59 pm

[5) Last day to handie: December 13th 2022, 11:59 pm

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

Academic Integrity



Autolab FAQ
Autolab

Detais on Autoiab, which will be used for al homework submissions n CSE 331,

The main link
We wil be using the UB CSE extension 10 Autolab (7 for submission and (autolgrading of CSE 331 homeworks, You can access Autolab via NMIps autograder ose buftalo ad
"

Signing up
Folow these steps 10 S0P &N S000uNt 0N AUoD junkess yOu aveady hiree 0Ne In which Case you T USe yOUr austing ACOoUNTX

1. Go 10 this page and cick on the Sign in with MyUB ik (7. A new acoount will asomatically be creaned or you

2. | Bobove Autolal shoukd now Be using your prefermed name iratead of your oficid U fext and last narme. if this i not the case, please lot us know ASAP.

3. W wil harve leacer DOMDS or F T DrogrirTyiing AssOnments. For anomyriity, all Students are Menified Dy Ther ONOSeN MCRAAMes. SO PRoase MAake SUre you Dok an
WWOSErate one (YOU CaN CRaNGe yOur mickname &t anty polnt In timel)

4. Aler you have S0t the abave Siegs, you walt

What happens next

Hore are e steps that we need 10 take on our enct



Homework O is out

@ rowen R 24 o

Actora
HW 0 is out
Here s the deect ok 10 the HW 0 page

MY werw - atudent Coe DuMio o ~ oty 'Cee 53 1M Trwv TraOndan M

Cougle of things % note:
o Autiola will NOt start accapting MW 0 submissions urtl 11:45pm fonight
* You should also be able o get to the MWD page fom the "Homeworks®™ dropdown menu Som the 1op navbar
Hoads UD yOou might need 10 Jorce) reload e 331 webpage andior chetr recent Nsiory in case e HW 0 Ink 0088 nOt appedr drectly In e navhae

homewonkD

u Qo0d Nte Updaned 2 haurs ago by At Ruara



Recitation notes for this week

- note @19 .

Recitation 1 notes

You Gan accens the mciation notes for this woek fom the schach o Daoe

SO0 s 15 the Sest wosk, I'm maling an et pOSt ON Neotation Notes. v fSuture, | will Ot pOST DL the NO%es DUt You Should axpDect Tham 520 D inked from the schaedule DA

L) 11 45‘—\,. on ’_(—‘:‘r'-, N S0Me rire Cires

roCAaHon

m et

1 g Do Solayod Uil Wed momng Dt fedd oe 10 DOSE O DAZZE 10 Chedh In Case Ty e NOT UD by the wiual Tussday Trme)



Allowed Sources

Allowed sources

You can ONLY wse e 1000wing SOurtes 1or reference ONoe yOu SIAM working On THe POMEewors Deolienms
1. the Klelnberg- Tardos textbook,

Other textbooks are not allowed

While yOu Can Use OTher MNIDOOKS (8 0. those lsted In Te sylabus) 10 Detler UNSrstand the lecture Material, YOuU CAANOL USe tham Onoe yOu S working on he
homeworks.

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

One-Cick rule

When waing webpages that am aliowed a3 S0UFTes, YOU CEnNOt Cliick on link 0n Tat soures, [Otherwine within 3 comntant number of Clicics One Can ach any Webpage
N Wans.

3. 80000 MaMemanod resull Fom & previous Course,
4. anything discussed n ™ ledtures, FeCitations and/or oMice hours and
5. any notes Tat 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

g m 7 {and all pages wihin the website)

Java Sources

¢ Oracle Java Documentation (£ fand al pages within the website)
Python Sources
o Python 3,52 documantation (£ (and all pages within the wabse|

Asymptotic Analysis

Wikipedia Pages

Below are some approved Wikpedia pages (n addaon 1o those that are aready inked to In other pages n the CSE 331 Fa



TA Office hours finalized tomorrow

TA office hours closes in 3 day(s)

A 1otal of 34 votels) in 75 hours

O votes (26%) G Mondays, 9-10am fn-person)
O votes (26%) G Mondays, 9-10am {virtual)
10 votes (29%) S Mondays, 10-11am {in-person)
4 votes (12%) CEEEEEN Mondays, 10-11am {virtual)
21 votes (62%) Mondays, 12-1pm (in-person)
10 votes (29%) G Mondays, 12-1pm (viFtual)
14 votes (41%) G Mondays, 1-2pm (n-person)
8 votes (26%) G Mondays, 1-2pm (virtual)
13 votes (35%) G Mondays, 2-3pm (in-person)
9 votes (26%) G Mondays, 2-3pm (virtual)
9 votes (26%) RN Maondays, 3-4pm (In-perscn)
9 votes (26%) G Mondays, 3-4pem (virtual)
15 votes (44%) G Mondays, 4-5pm (in-person)
11 votes (32%) G Mondays, 4-5pm (virtual)
18 votes (53%) Mondays, 5-6pm (In-person)
15 votes (44%) Mondays, 5-6pm (virtual)
12 votes (35%) G Tuesdays, 9-10am (in-person)
12 votes (35%) G Toesdays, 9-10am (virtus)
16 votes (47%) G Tuesdays, 10-11am (in-person)
10 votes (29%) G Tuesdays, 10-11am (virtual)
14 votes (41%) G Tuesdays, 11am-12pm (in-person)
10 votes (29%) S Tuesdays, 11am-12pm (virtuad)



Night Office hour as well

Late night office hour closes in 3 day(s)

A total of 37 vote(s) in 75 hours

24 votes (65%) Wednesdays, 9:30pm-10:30pm
16 votes (43%)  CHEE— Wednesdays, 10:00pm-11:00pm
23 voltes (62%) Thursdays, 9:30pm-10:30pm

17 votes (46%) Thursdays, 10:00pm-11:00pm



Special OH for VM setup

VM setup office hours closes in 1 day(s)

A total of 2 voteds) in 1 hours

1 votes (S50%) G I do NOT need an OH for VM setup
0 votes 0%) Friday, Sep 2, 9-10am
1 votes (S0%)  CEEEEEE—— Friday, Sep 2, 10-11am
0 votes (0%) Friday, Sep 2, 3-4pm
1 votes (50%) G Friday, Sep 2, 4-5pm
1 votes (S50%) G Friday, Sep 2, 5-6pm
0 votes (0%) | AM inmerested in a VM office howrs but cane

Friday times

Time finalized tonight!



How to Unix session

. note 912 N sop following m

Aluwrn *

CSE 220 Unix session

As | mentioned In class Yoday, CSE 220 wil Be hoating & how 10 use the Unix system sesson. | Rave confiemation on the e and date

* Tusaday, Sep 6, 7:15pm

o above & sssuming e room reservalion goos through for whch we 1o swaitng conlerration. Once | get that §§ post the ocation hero an weld

™o sosson will be n Cooks 121

ofice_hours

ﬂ Poaa note Vpdated 1 day a0 by A Nudrs



Questions/Comments?




Why should | care about CSE 3317

.~




The proof is in the performance

Ox faster ORACLE

~
| \
GraphlLab®

LogicBlox

‘ : .SNAP. ¢

Better algorithm with little hacking will beat a worse

algorithm with tons of hacking



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.

I & focent xod's alt b, Rancal Munioe suggesiod stacksort, A o that searchas SuckOverSow
for SOrBng funcions and runs them until it retums the correct ardwer. 50, | made it ¥ you S running
arbivary code in your Drowser, iry i out

stackoverfiow_sord( [8.6,7,53,09) %

Try 2 %t of rarbars, 2 siving, &

bl Of worda oF pon

DUPVE CONSlie

var output =
Output Brom the function,



Coding jobs will be done by Al

Toward artificial intelligence that learns to write code

Researchers combine deep learming and symbolic reasoning for a more flexible way



Soam | doomed?

There will still be room for high level algorithmic thinking!

i

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

Leshe Lamport, Distributed Computing & Education Column by Jura) Hromkovic, Stefan Schmid
Si¥ET

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.



Proof Idea vs. Proof Details

Questions 1 and 2

For Q1 and G2, think of the algorihm and prool KSoas &8 things that o nsde a header { . h ) e, Thay are the NOS lovel overview of how yOu 80 A0Sr0aching the probieny. you dont
have 10 be very technical hare, For sxcample, Isting oot o e steps In your algorthm, what prool technique am you using, what proparty of the algorthm ane yOou INGUCEon on, oic

Algorithm and proof cetals are the Implementation inakde the source | . cc ) e, They are simply the detaled technical algorthmy proot of the idea that was cutined.

More on the idea vs details divide

Adwiys St off Wwith the MIoas. JUST SIMashung fAandom keys 0N The keyDOads won't Qe you MrywhHiess Wwith wiiting 0O0e and 0artanly would Not help with proofs. In the read
works, a user of your ibrary doesnt Care about e detaly ant mants 10 know how 10 use 1. Similarty, In your prool and algorthm ideas, briefly sapiain what you're doing, how
1wk and wity it should work. For axample, if yOu'se using CONMRACHION I the prool detals, just S0a0e THat you USe CONYBSCION ON & SPOCIC Propernty (Dut 4O specify which
property)

In Be algort®him and prool detalls, Be aa detaled as you can be and try 10 avod loopholes [more explaned befow)




Questions/Comments?




Bit more about the course




We’ll do loads of

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




i —
Why should we do proofs?

We vl f0cus & 10t On proots in CSE 331, In 1hs document | will motivate why Cong procds 1S good even though you

Mgt NOL G0 DrOOIS 10r @ NG, » Whie ooing 1S, wo vl als0 00 #rough eamping of how 10 wiile oM I0nes and Cotals as

W S OO0l D0ES 310 ONEE WION YOU W MO0 1D Wi N YO NOMOWers SOLONS

Some reasons to do proofs

S sacton, | el By GAL SOME Neasons why | Thirk £ 5 bereical for YOu QUyS 20 90 praclfs. The frst two are probably more along the 1oes of " you 00 proofs for 2 ving” shuanor
The seat of e reascns shoud Do vald for ait of you. |'will Iry and maks B reascna as corcrete 88 Dosabie: n the reat section, wo wil Conader AQOTms fior e asocifc drobler of
OMering & DTGNS Fecal Tl we DMV Oousy Nad Dunted ON RSO AN AONTIM for ths DrDDW™

Sometimes you might not have a choice

Ore of T oation! winy 10 veridy an aipor i i0el you hive 8 15 0Od0 LD he 2oy 8 Then 1es! 1 0N S0 (aty fENSOM POt Howewer, SO etirnes s might ndt o & thoxe

€9 T you wok on Quarny porgeang L, then you G0 Nt Pave § Quartars COmpatr 1 e POLr AU COoow Ol S0 Gurmrtly prety much the Oondy Chace you harve 5 30 prove
the? yOuT 2I00rEtr™ 19 Irdeed Cormact. For exarroir, orm of e roaming SChevernerts of Guartum Comoutng 3 Shor 3 aporttrr 4 %9 comauie the fasion of uvv MUTDOS
SNCaTly 08 & Quartum (-)ﬂo,lv INGL rOGa! GOM NOT Quidt yorf) (WOu Mgt M0 WINt 30 redd 5001 AWoraon s 7 Mgh vl O oton of Snoc s agemim CF ) The reason why
RCreg arpn narrDery LF i mportart S Tt £ one Can 50ive s probiem officenty then one G Draak e ITUA crppttamien (7, INSA 5 Laed everystere 0.3, Wher You UNe Your

LT ) O0ving, RSA 8 LSO 20 MANE T WRARALTON SCLML 50 TV ¥ & D) Ona

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

|




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

5 .
READIN URéAINDZ



If you need it, ask for help

Help Diee?




More chances to recover

Lowest two Q1, Q2 and Q3 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



Follow the Textboo

e
e
o




e ————S=
CSE 331 Support Page

> > L |

This page contans certan webpages that students taking CSE 331 mght ind useful

The matenia i roughly Sviced o Two parts ore on Pomarly marteamatcal) Dackgound materal and one of common Mmstaans Tt students garemly mase

Plaase note that I matera) B imenced a9 8 Speort material & s not meart 25 2 mpiacoment for actusily having taxen backgrourd courses te CSE 114, 191 or 290 ror

e moart 10 Do exdhaalive. 11 Uy My Dol 10 mMans Hioe & COMDEtaraive & DOStie Dot That SIghe Lk sore Tre

Background material Common Mistakes Other Resources

CSE 231 will need 2 far B2 of math most of sfich you Horo s SOBeCE BOME COmImon mmtaios that stucierss PBelow we coliect other 331 rolaied manerd that go nat
sl Pave ot sarber. Howeswer, If you hawe Aot Lsed M i CSE 337 manerl land sometimes rore thae Paally el 10 e b o Calegory

those manes for @ DY Then you Mgt De a Dt asty. cndel. The hope & 10 st these common pittals 50 than o Ynnininn Akaddbe

The pages inked below 59 some rotes that | wrcte up Yo Can Vo therrt ST A

MNa! MM Pl you refresd T Mmatens Tal you Mgt

I 1T I A —— -

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



The cautionary tale has a silver
lining...

Ph.D. in algorithms/complexity

C in undergrad algorithms



The only way to do well is to work hard

-

Hard Workuays ofip

-~

| .-

ff|



Questions/Comments?




Let the fun begin!




Remember: Stick with your group

ceeling cat study yooth groop

~
vl ol
A

-

> | =

v —
=

-
£



Common solution: Let’s build an
app for that!

Where's Street Bump being used? What's Street Bump?
540 trips, 37,016 bumps, 0 potholes filled, and 0 roadway problems identified Syroot BTE 5 5 COWS S0UTING Droict 1 hes
TORCHNES ITErOVH e NeGEOrood Sheets.

[ §0 1 N Vekrtiors Lo 1o Steat Burrg metie Ko ©
CORCT 1000 CONGION Gt whila Pey ove. The cuta
DIOVO0S QOVOITITEnts wan sal-Sme nfonmetion 1 fx
protees ond ol 10ng rT Invosterts

Potential
issues?

Yt 10 use Shreet Bump 10 Imgrove your Comerunity T Contact Us



The smartphone blind-spot

Many of us in CSE assume that “everyone”
has smartphones

More generally, we
assume “everyone”

has access to the
Internet

Lower-income Americans have lower
levels of technology adoption

% of U.S. adults who say they have the following ...

m<$30K w$30K-$99,999  $100K+

I

Smartphone 85
97

I 5

Desktop or laptop 83

computer
94

I s

Home broadband 81

94
R

Tablet computer 55
70

18
All of the above 39
64

vho did not give an answer are not shown.,

Source: Survey conducted Jan. 8-Feb. 7, 2019

PEW RESEARCH CENTER




Broadband access

US broadband
access by county

L el
O - K2%

% A%
B 6TH - 100%

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



Erie county is reasonably good

Population with access % advertised load spoeds at least Smdp

]

« 20% S0-79% TS500% R0A0N 5%

Erie County

Population: 913205

Median Income: $45 017 67

Accoss 10 any cable technology: 88 0%
Accoss 10 b Of more wirsline providens
96 8%

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



One county over

Population with access 10 advartisoed download speeds 3¢ wast Gmbps

<I0% COTO% 7DO0% GOSN > 9%

Cattaraugus County

Populatien: TES18

Medan Income: 541 38888

ALseas 10 Ay cablo sechnolegy: 67.5%
ALCe33 10 tWo OF MONe wireling pecviders
81.2%

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



Make broadband more available

BOTH
technical and
societal issues

Say you are
tasked to come

up with the
infrastructure




