Lecture 40

CSE 331
Dec 9, 2024



Bring UB card to final exam

g note @322 - stop following m

Actions ~

Assigned seating for final exam

Your seating for the final in KNOX 109 (note this is NOT OUR USUAL CLASSROOM) will be assigned (and you won't be able to sit wherever you find a spot as it was for the mid-term).
| will release more details by Monday, Dec 16. In the meantime, two important things to remember:
« You will HAVE to have your UB card on you during the exam

o A TA will come and verify that you are seated in the correct row
« To facilitate the TAs checking your UB IDs, please keep your bag in the front of the room (i.e. not with you).
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Final exam post

E note @323 a- stop following m

Actions ~

Final exam post

I'll start off with some generic comments:

« The final exam will be based on all the material we will see in class up to NP-completeness of k-colorability (we'll finish that stuff by either by Friday, Dec 6 or Monday, Dec 9).

o In case you want a head-start we will cover Sections 8.1-8.4 and Section 8.7 in the textbook. For the rest the schedule page details what sections of the book we have already covered.
+ Exam will be from 8:30am to 11:00m on Tuesday, Dec 17 in KNOX 109 (this is NOT our usual classroom). Note that the exam will be for 2.5 hours and not 3 hours as it says on HUB.
+ DO NOT FORGET TO BRING YOUR UB CARD TO THE EXAM (@322)

Next are comments related to preparing for the finals:

1. Take a look at the sample final (@320) and spend some quality time solving it. Unlike the homewarks, it might be better to try to do this on your own. Unlike the sample mid-term, this one is an actual 331 final exam so in addition to the format, you can also gauge how hard the final exam is going to
be (your final exam will be the same ballpark). However as with the sample mid-term, you make deductions about the ¢ ge of topics at your own peril (but see points below). Once you have spent time on it on your own, take a look at the sample final solutions (@320).
2. The actual final will have the same format as the sample final: The first question will be T/F, 2nd will be T/F with justification, the rest of the three will be longer questions and will ask you to design algorithms (parts of them might be just analyzing an algorithm.)

3. For the T/F questions (i.e. the first two questions), anything that was covered in class or recitations or piazza is fair game. If you want to refresh your memory on what was covered, take a look at the schedule page. If you want quick summaries of (almost all) the lectures, review the lecture notes or
slides or videos.

4. To get more practice for the T/F questions, review all the T/F polls on piazza (@41)

5. For the remaining 3 questions, one will be on greedy algorithms, one will be on divide and conquer algorithms and one will be on dynamic programming. However, note that Chapter 2 and 3 in the book are basic stuff and almost any question in the final could fall under the purview of those two
chapters. There will be at least one T/F and one T/F with justification Q for the NP-complete material so y'all should definitely focus on those as well but | will not ask any "proof based" Qs on that material.

6. In previous finals, like your mid-terms, there have been questions that are either straight lifts from homeworks or are closely related and this trend will continue in the actual exam (though to a lesser extent than the mid-term). This means that you should review your homeworks (all of them) before the
exam. Also make sure to review the support pages and recitation notes.

7. If you are short on time and you are prioritizing the topics to study, keep points 5 and 6 above in mind.

8. Sections in the book that were not covered at all in the class but were handed out as reading assignments or recitation notes: | can also ask any direct questions from them. In addition, it might be useful to read them to get a better feel for the material. In any case once you have read the material
covered in class a couple of times, it might do your brain some good to read some different material.

9. You can bring in two 8.5"X11" review sheets (you can use both sides on both). Use this judiciously: they can be a very useful tool to note down some weird things you have a hard time remembering and/or noting down specific references. However, do not spend a lot of time preparing these sheets:
they can be huge time sinks without much payoff.

Next are some suggestions for when you are in the exam:

1. Spend 5-10 minutes reading all of the questions in one pass: this'll let the problems germinate in your subconscious until you actually get to solving them.
2. You should have plenty of time for the exam: by my count a well prepared student should be done by spending at most one minute per point, i.e. 100 minutes. The exam will be for 150 minutes, so you will have 50 extra minutes.
3. If you are not sure how to design an algorithm for a problem in the exam | generally recommend the following sequence:
» Try and see if you can reduce the problem to something you have already seen in class;
« If not, then try and slightly modify an existing algorithm we have not see;
= If not, only then try and build an algorithm from scratch.
4. Just to be sure the point above is just a recommendation-- your mileage may vary. E.g. if you immediately see a direct algorithm to solve a problem, go for it!
5. Note that even if a problem might look similar to another problem you have seen befare, you might need to solve the new problem using a different algorithmic technique. So while "pattern matching” on the problem statement might be a good place to start be wary of surface similarities.
6. Once you reach the exam room, try to relax. Once you are there, you have done all the hard work, stressing out about the exam is not going to make the exam any easier for you. Relax, it's just an exam! The worst thing that can happen is you will do a bit badly: but it's just some course. | gota C
in my undergrad algorithms course. So even if you do badly in 331 life will still go on and things will work out.



My grading timeline

é note @346 - stop following m

Actions ~

Quiz 2 + reflections grading timeline

I'm behind on reflection 1 grading. This week I'll prioritize grading Quiz 2. Then I'll try and see if | can get reflection 3 graded by the weekend. However, it's more likely that I'll get the
reflections (1, 3-5) graded during the finals week.
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Project Survey Out!

E note @352 e stop following m

Project survey now open!

As a reminder that in addition to P4+5 coding and reflection problems, y’all all need to fill in a survey.
The survey was originally supposed to go out Friday at noon but | decided to release it earlier just in case if there are any issues, there is enough time to fix.

The instructions are at the bottom of the survey page. The only place where | can potentially see issues happening is if | uploaded incorrect group information (unlikely but possible). If so,
please let me know ASAP.

Note: If a group member resigned the course they would still show up and this is not a bug. Make sure you give them all Os so that you get credit for working in a smaller group.

Also note that you will rate yourself AND two other group members.

| do not control the actual submission site so sooner | get bug reports the better! In particular, if I get a bug report after Friday 5pm, | cannot guarantee any fixes before the deadline. Note
that | do not expect there to be bugs but some changes were made recently to the website and I’'m just being cautious here!

So please check out the system at your earliest convenience and if you spot any issues, please report back in the comment section below-- thanks!

project
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My oftice hour today at 3pm

E note @357 - stop following m

Actions ~

Atri's Monday Office hour at 3pm in Davis 319

Sorry to do this but | need to be somewhere else at 1pm on Monday so I’'m moving my office hours to 3pm on Monday in my office (Davis 319).

office_hours

m good note |0 Updated 2 days ago by Atri Rudra



Consider applying for 331 TA

B note @295 - stop following [l aey
Want to be a UTA for 331 in 20252

Profs. Bosse and Hayes be teaching 331 in the upcoming Spring semester and is looking for UTAs. | expect to be teaching 331 again in Fall 2025 (though this is not finalized and is subject
to change) and will be looking for TAs then as well. So Profs. Bosse, Hayes and | are looking to jointly interviewing candidates for CSE 331 TAs for 2025 (on zoom tentatively the final week
(Dec 18 and after) and/or the week after that (week of Dec 23, 2024).

(As an aside: | also have openings for doing research but I'll post on those once I'm done with all 331 related stuff: i.e. after the grades have been submitted.)
These will be paid positions. Time-commitment wise here is what we're looking for
e [deally, you should be able to commit close to 10 hours/week on average. More is of course better!

¢ Depending on your background (e.g. if you have TAed before), we’re willing to be OK with ~5 hours/week on average but no lower than that (and no more than 1-2 TAs with << 10
hrs/week).

A few important points:

¢ There is no formal minimum grade requirement to be a 331 UTA (Of course you don’t know your grade by now). For now, we’re basically looking for interested students who enjoyed
331 so far and would be excited to help others.

* A large fraction of your current TAs will be TAing CSE 331 this spring (but pretty much all of them will be gone by the summer) but the SP 25 class will be about twice as large this
semester so SP 25 will have many more openings (15-20) as compared to Fall 25 (10+).

* Being a 331 UTA is definitely a great experience (feel free to ask one of your TAs!) and also a great preparation for your interviews - there is no better way to learn algorithms
than to teach it!

» The application process is basically you presenting an algorithm that is covered in class to a “mock recitation”-- once you apply, we will provide more details on the process.



Questions?
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3-SAT problem

3-SAT formula (variables X,....X): C,, ..., C|
Each clause C, 1s t; OR t, OR t;

Bach t; is X or IX; for some |

Input: a 3-SAT formula @

Output: Yes/1 iff there exists a satisfying assignment for @

3-SAT is NP-Complete



3-coloring problem

Input: Graph G

Output: 1 1t G 1s 3-colorable

3-coloring 1s in NP



Today’s agenda

3-SAT <, 3-coloring

What beyond CSE 3317
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Now relax...
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Halting Problem

Imput: A program P and input I

Output: Yes if P terminates on I
No otherwise

Theorem: There is no algo A’ for Halting problem (as long as A” terminates)




Anything > NP and < undecidability?

Spring 2008
State University of New York at Buffalo
Department of Computer Science & Engineering
Mustafa M. Faramawi, MBA Dr. Kenneth W. Regan

I]B University ot Buttate LANDSCAPE OF COMPUTATIONAL COMPLEXITY .cse@[)%fb’
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Randomized algorithms

What is different?

Algorithms can toss coins and make decisions

A Representative Problem

Hashing

http://calculator.mathcaptain.com/coin-toss-probability-calculator.html

Further Reading

Chapter 13 of the textbook g s CSE 432




Approximation algorithms

Cool twist: NP-
hardness of

What is different? approximations!

Algorithms can output a solution that 1s say 50% as good as the optimal

A Representative Problem

Vertex Cover

Further Reading

Chapter 12 of the textbook




Online algorithms

What is different?

Algorithms have to make decisions before they see all the input

A Representative Problem

- Online Computation

and
Competitive Analysis

Secretary Problem
Allan Borodin Ran El-Yankv

Further Reading




S

What is different?

o A
https:/ /www.flickr.com/photos /midom/2134991985/

One pass on the input with severely limited memory

A Representative Problem

Compute the top-10 source IP addresses

Further Reading



Distributed algorithms

What is different?

Input is distributed over a network

A Representative Problem

Consensus

Further Reading

fenzaaiails

1 )i atnlmte(l _ :;:-A




Beyond-worst case analysis

What is different?

Analyze algorithms in a more instance specific way

A Representative Problem

Intersect two sorted sets =

Further Reading

http://timroughgarden.org/f14/f14.html



Algorithms for Data Science

What is different?

Algorithms for non-discrete inputs

A Representative Problem

Compute Eigenvalues

Further Reading

https:/ /home.tticedu/~avtim/book.pdf



Algorithms and Society

What is different?

Measuring and correcting for harms caused by Algorithms

A Representative Problem

Bias in ML

CSE 440 in Spring 25: ML and Society



Q & A session

CSE 331 related Questions?

Any other Questions?



Whatever your impression of the 331
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Hopefuﬂy it was tun!
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Except of course Reflections 445, survey and the final exam
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