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Please have a face mask on

Masking requirement

Your face mask must cover
your nose and mouth

at all times.

LR requires all students, employees and visitors — regardless of their vaccination status — to wear face coverings
while inside campus buildings.

https://www.buffalo.edu/coronavirus/health-and-safety/health-safety-guidelines.html




Make sure to check out the syllabus!

CSE 4/545 Syllabus Piazza Schedule Homeworks ~ Mini Project~ Autolab Book

CSE 445/545 (Coding Theory)
Syllabus

Spring 2022
Mondays, Wednesdays and Fridays, 4:00-4:50pm, NSC (5" 218.

A Under Construction
This page is still under construction. In particular, nothing here is final while this sign still remains here.

It is your responsibility to make sure you read and understand the contents of this syllabus. If you have any questions, please contact the instructor.

Academic Integrity



Signup on plazza

Q&A

Resources

Statistics+ Manage Class

Atri Rudra

plazza CSE 4/545 ~

D LIVE Q&A ] D Drafts | D project

4‘ Unread Updated Unresolved Following

exam logistics

- O~

Q' Search or add a post...

~ PINNED

Instr Wed OH zoom link
My Wed office hours (3-3:50pm) will be help
virtually on this zoom link:
httos://buffalo.zoom.us

Instr Background feedback
For me to get a better sense of your
background, please fill in these piazza polls:
Linear Alaebra: @8Abstract Alaebra:

Search for Teammates!
* 2 Open Teammate Searches

v YESTERDAY

I Instr Lecture 1
The slides as well as the video recording for
today's lecture (as well as the corresponding
sections of the book) ar

v LAST WEEK

Instr Why this course?
Why are you taking this course?

@ Instr Complexity background
We might touch upon a bit of computational
complexity in this class. Choose the option
below that is a fair description

Instr Algorithms Background
We will be studying a few algorithms in this
class. Choose an option below that best
describes vour experience with alao

Instr Probability background
We will be using some elementary probability
theory in the course. Choose the option below
that is closest to vour proba

https://piazza.com/class/kyap9dnvie22b8

<
1/30/22

=]

1/24/22

1/22/22

=]

6:09PM

=]

Mon

Mon

Mon

Mon

other

feedback

hw0
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v Class at a Glance Updated 4 seconds ago. Reload Go to Live Q&A
license status active instructor license
4 no unread posts
15 total posts
no unanswered questions 249 total contributions
0 instructors' responses
no unresolved followups 0 students' responses

n/a avg. response time

Student Enroliment ..out of 90 (estimated) Edit

58 enrolled

Download us in the app store:

Share Your Class

Professors appreciate Piazza best when they see how it is being used.

Allow colleagues to view your class through a demo link - a restricted, read only version of your class where all
students' names are anonymized and all student information hidden.

https://piazza.com/demo_login?nid=kyqp9dnv1e22b8&auth=e25a1f7

Opening this link in the same browser will log you out as atri@buffalo.edu

2021 Product Updates

We wanted to share exciting news about institutions that have entered enterprise license agreements with Piazza (to
see if your institution has purchased an enterprise license, view our customer list here). We also wanted to inform you
of product updates that our team is working on in 2021.




Poll up for Yunus’ office hours

4

m poll @16

Yunus's office hours

stop following [0 RVI=e

Please use poll to let us know which of the slots below would work best for you to attend Yunus's office hours (there will be three in total). Few logistical clarifications:
¢ (v) means that you are voting for virtual only, () means you are voting for in-person only and (b) means you are fine with either in-person or virtual. Note that the Wed hours are

virtual only.

¢ Please choose a time slot even if you can say only make half of it.

e It is likely that sometime in March Yunus might move to the west cost on which case we might have to move all his OH 11:30am (eastern) or earlier. For now vote on all

possible options (but | wanted to give y'all a headsup on a possibly upcoming change).

| will finalize the slot on Friday night.

(] Mon, 10-11am (i)

(] Mon, 10-11am (v)

(] Mon, 10-11am (b)
[J Mon, 11am-12pm (i)
(] Mon, 11am-12pm (v)
(] Mon, 11am-12pm (b)
(] Mon, 12-1pm (i)
[JMon, 12-1pm (v)

[J Mon, 12-1pm (b)

[J Mon, 1-2pm (i)

[CJ Mon, 1-2pm (v)



Make sure you see 4/545 on Autolab
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Proof readers for today

Julia and Luca



The birth of coding theory

Claude E. Shannon
“A Mathematical Theory of Communication”
1948

Gave birth to Information theory

Richard W. Hamming
“Error Detecting and Error Correcting Codes”
1950




Structure of the course

Part I: Combinatorics
What can and cannot be done with codes

Part Il: Algorithms
How to use codes efficiently

Part lll: Applications
Applications in (theoretical) Computer Science



Redundancy vs. Error-correction

Repetition code: Repeat every bit say 100 times
Good error correcting properties
Too much redundancy

Parity code: Add a parity bit
Minimum amount of redundancy

Bad error correcting properties
Two errors go completely undetected

Neither of these codes are satisfactory
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10000
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Two main challenges in coding theory

Problem with parity example
Messages mapped to codewords which do not differ in many places

Need to pick a lot of codewords that differ a lot from each other

Efficient decoding
Naive algorithm: check received word with all codewords
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The fundamental tradeoff

Correct as many errors as possible with as little redundancy as possible

Can one achieve the “optimal” tradeoff with

efficient encoding and decoding ?
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Rest (of the semester) on the board...




