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Please do keep on asking Qs!

E note stop folowing

Great job asking Questions

Today's lecture was probably the most interactive lecture 1 of CSE 331 ever, which was awesome! | hope the trend will continue
throughout the semester :-)

Also a fair number of you stopped by my office hour today, which is also great! Please make full use of them for the rest of the
semester 100

e

= An Instructor (Metmet Oxdemir) thinks this is 8 good note ~
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Anyone missing their umbrella?

Missing umbrella found in Norton 112

An umbreila was found in Norton 112, If you had jeft it in the room Dy mistake please stop by Davis Hall and check with Diane
VanNatter in the CSE department main office.

She'll hang on to A for a few days, and then have 2 sent 10 the UB Poiice's lost and found in Bissell Hall,



Read the syllabus CAREFULLY!

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

» Syllabus Quis

Syllabus Quiz

Admin Options (© Due December Tth 2018, 906 pes
B Last oy 10 handw. December 7Tth 2018, 906 pm

CA Options

Options



You can submit the following now

1 » CSE331: Introduction to Algorithm Analysis and Design (f18)

Assignments

Q1 (Sorting) Syllabus Quiz

Q2 (Number of Perfect Matchings)

You should be on Autolab now
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.. even for programming Q

Basic programming references

C++ Sources
o cpprafenence com (7 [and 8l pages wihin the webalie)
Java Sources
o Oracle Java Docurmert " (ana all pages within the website),

Python Sources

n . (and al pages wihin the website).

Asymptotic Analysis

- - -
Wikipedia Pages
Selow are some approved Wikpeda pages On aoavtion 10 those tThat are aready Inked 10 N Other pages In the USE 23T Fak 2078 we
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TA Office hours finalized today

38 (47% of users)
34 (42% of users)
25 (31% of users)
25 (31% of users)
35 (43% of users)
46 (57% of users)
46 (57% of users)
46 (57% of users)
41 (51% of users)

37 (46% of users)

TA office hours (YOU decide!) closes in 4 day(s)

A total of 81 vote(s) in 61 hours

|
il

Mon, 10-10:50am
Mon, 11-11:50am
Mon, 2-2:50pm (%)
Mon, 5-5:50pm (*)
Tue, 12:30-1:20pm
Tue, 1-1:50pm
Tue, 2-2:50pm
Tue, 3-3:50pm
Tue, 4-4:50pm
Tue, 5-5:50pm



Questions/Comments?




Let the fun begin!




Combining Shadows to
Understanding the network

I
s
4 A
II

- Stanford
LOQ IcBlox 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

Ox faster ORACLE

\
{ ' 7 ’
1 1 /_): i
N LA No

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.”



Why care about algorithms?
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Why care about algorithms?
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Computing Bestsellers on the fly



Why care about algorithms?
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Why care about algorithms?
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Why care about algorithms?

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

Data compression



Why care about algorithms?

http://Awww.switched.com/2010/02/11/fix-dvd-scratches-using-a-banana-and-toothpaste/ Courtesy: Unplggd

Error correction
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Find out for yourself

Mini project: Video on social impact of algorithm. Groups of size = 3

i s i e —
CSE 331 Mini Project

Fall 2018

Detss and motvabions 1or the mini proect

Motivation
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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
Cgmm r.’S!ClENCE DEPARTMENT
;rwoao. CA 943059045 DATL 7" 0(«*_@?_ Y102

wer Toey fm  oxs[/-02
_@L@«LM M/J-& HEXADECIMAL DOLLARS )
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Thirty Poden, Calssa Inferiore
httpyerww oy faculty Manford edu.ca/~knvuath /boss html

i R Al .

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
(Average percertage)

% - 32%

33% - 66%
B 67% - 100%

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



Erie county is reasonably good

Population with acCess 10 advertsed downioad spoeds al lsast Gmbos

—

<S50 SOTSN TSO0N 0AS% »95%

Erie County

Population: 913296

Modian Income: $40 817 &7

Access 10 any cabie lechnoiogy: 98 9%
Access 10 two of mors wireline providerns
96 8%

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



One county over

Population with access 10 advertsed downioad speeds af least &mbps
==

«<30% OOTUN THE0%N 9065% > 8%

+

Cattaraugus County

Pogulssion: 79518

Median Income: 541 363 B8

Access o any cable Sechnology: 67 5%
ACONEs 10 twO O more wireling providers
612%

(€1

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



Make broadband more available

Cattaraugus County

Population: 79518

Median Income: $41,368.88

Access to any cable technology: 67.5%
Access to two or more wireline providers
61.2%

Erie County

Say you are taSkEd Population: 913295

Median Income: $49,817.67

to Co m e u p Wit h th e Access to any cable technology: 98.9%

Access to two or more wireline providers

infrastructure 96.8%




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
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VIDEO: The Match Process for
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(Screen) Docs are coming to BUF
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JD (Scrubs)

I MITlard Fitinore tSubdrijan) ——



What can go wrong?




The situation is unstable!




What happens in real life

National Resident Matching Program

NRMP

National Resident Matching Program




AL (T




Stable Matching Problem

gaannini
11101101

David Gale Lloyd Shapley



