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Welcome/Agenda

● Welcome today!
● Get situated with Sli.do, your participation system
● Staff introductions
● Course syllabus: What is the point?
● Administrivia



Sli.do ACCESS



Audience participation with Sli.do

You can:

● ask questions and upvote others’ questions
● answer quizzes
● choose to be anonymous (or not!)

Go to https://sli.do and enter the event code is #3017135

This should be a wonderful experience for you, please speak up!

slido.com with 
#3017135

https://sli.do/


slido.com
with 
#3017135



slido.com
with 
#3017135



STAFF INTRODUCTIONS



TA
staff

RECITATION TAs

TAs



TA staff

● The website will contain much more 
information

○ Some ice breakers
○ Alternate languages spoken

● Will be updated with office hours by 
next week



Expectations for TAs

● TAs have all been hand-recruited by me, the instructor
● Head TA:  TBA
● Expectations

○ They know a lot, and what they do not know they know how to verify
○ You can trust TAs as the most reliable resource of the course
○ Their job is to care and be empathetic
○ Many of them have gone through exactly the course you are going through, and they both want to 

help and know how to

● A lot of the best ideas come from TAs
● Engage with them often!
● You will see them on Friday in Recitation 1



Jérémie Lumbroso

● Originally from France
● MS, Ph.D from Sorbonne Université
● Has taught in

○ Simon Fraser University (Vancouver, 
2013-2014)

○ Princeton University (2014-2023)
● Has created startups in education

○ codePost
○ CUvids



My teaching philosophy

● Your success is my top priority
● We are here for you
● I focus on trying to get you to engage with the material
● I prioritize student questions
● I try to make grading a secondary matter!
● I try to make sure I am clear

● YOU are the superstar, YOU are each other’s best assets!

● What I admire the most
○ Kindness
○ Helping others
○ Patience



Neurodivergence

● I am “neurodivergent” (as opposed to “neurotypical”)
● My brain operates differently
● Important particularities

○ Hypersensitive to touch, washing hands frequently, does not touch hands
■ Please don’t touch me or my belongings

○ Hypersensitive to noise
■ Please be quiet as we begin lectures, so I can concentrate

○ Hypersensitive to time pressures
■ Please be patient with me, given enough time I try to find the 

solutions that work for everyone
■ Don’t come to my office without an appointment

● When I am grounded, my goal is always to make you happy and 
fulfilled



Some non-tech 
interests

● Nature, going on hikes
● Art, doing art, seeing art
● Playing the harpsichord (and particularly 

Domenico Scarlatti)
● I love insects, particularly wasps and 

dragonflies (they eat mosquitoes and other 
pests!)



Sli.do ACCESS
(reminder)



Audience participation with Sli.do

You can:

● ask questions and upvote others’ questions
● answer quizzes
● choose to be anonymous (or not!)

Go to https://sli.do and enter the event code is #3017135

This should be a wonderful experience for you, please speak up!

slido.com with 
#3017135

https://sli.do/


slido.com
with 
#3017135



slido.com
with 
#3017135



QUICK SURVEY ABOUT CLASS PEERS



Why do we have so many introductions

● It is important that you know we are here for you + can relate to us
● The value of a prestige campus education is the network
● Learning is easier in collaboration

○ Find study partners

● It is hard to meet new people because of awkwardness
○ Fresh term is an opportunity
○ Once the freshness wears off, it becomes more awkward to enter cliques

● So we try to help you
● This afternoon’s recitation will also be another round of introductions



We will now do a quick survey to learn about the class 

slido.com with 
#3017135



COURSE CONTENT



CIT 5920

● Mathematical Foundations of Computer Science
● Primary focus = discrete math

○ Discrete = that can be counted

● Does not cover
○ Any continuous math (calculus)
○ Linear algebra (matrices, vectors, etc.)
○ Optimization
○ Cryptography or any other difficult theory topics



Topics covered

● Basic combinatorics
○ Sets, functions, relations
○ Permutations and Combinations

● Discrete Probability and Expectations
● Elementary logic
● Introduction to mathematical proof methods
● Mathematical induction
● Introduction to graph theory

First we go UP the mountain (learning about objects);
Then we go DOWN the mountain (putting them into action 
in proofs)

PART 1
The Characters
INTRODUCING DISCRETE OBJECTS
● Sets, functions, relations
● Permutations, combinations
● Probabilities

PART 2
The Stories
HOW TO WRITE PROOFS
● Elementary and propositional logic
● Elementary proofs
● Induction proofs

PART 3
Getting Ready For The Wilderness
GRAPHS
● Introduction to graph theory



One of my favorite student course evaluations:

● “Jeremie Lumbroso--the best math Professor ever! I grew up taking math 
courses, but he is the only teacher who really made me learn something. He 
not only taught us math--he taught us the way to think about things, which is 
far more important than the concepts per se. He was always sincere. Some 
other math teachers like to impress: they learned things by heart themselves, 
and they talked as if they know everything since they were born. Jeremie is 
different. He paused to ponder over things, and he pointed out the ambiguity 
and the questions people may have. He is able to be vulnerable himself, 
which makes him super strong. I must say I got more than I expected from 
this course. Love you Jeremie! I'm sure 5920 will be popular since now 
because of you.”





What is the point? High-level answer

● To prepare you for
○ CIS 5020: Analysis of Algorithms
○ CIT 5960: Algorithms and Computation
○ Other algorithms or data structure courses
○ …

● To develop formal computational thinking reasoning

● To be able to communicate, think in a formal way

● This material will help you express yourself in the accurate and exacting way that is 
necessary when writing programs

● To build your confidence and prepare you for independent math learning



Some linguistic ambiguities

1. "You can't miss it."
1. Interpretation 1: It's so obvious that you won't miss it.
2. Interpretation 2: You are not allowed to miss it.

2. "They are flying planes."
1. Interpretation 1: They are piloting the planes.
2. Interpretation 2: The objects that are flying are planes.

3. "Visiting relatives can be tiresome."
1. Interpretation 1: The act of visiting relatives can be exhausting.
2. Interpretation 2: The relatives who visit you can be tiresome.

4. "I saw the man with the telescope."
1. Interpretation 1: I used a telescope to see the man.
2. Interpretation 2: I saw a man who had a telescope with him.

5. "The chicken is ready to eat."
1. Interpretation 1: The chicken is cooked and ready for consumption.
2. Interpretation 2: The chicken is hungry and ready to eat something.



Notations as lens

● Being able to formally express 
yourself is helpful to approach 
unconventional problems

● (from Marian Petre and others, 
“Software Design Decoded”)





Lecture Notes & 
Textbooks

● We will be using online lecture 
notes (created by Professor Arvind 
Bhusnurmath)

● There are many useful textbooks
● Most of them are free

● DO NOT USE
○ Rosen
○ Lehman, Leighton and Meyer
○ Anything that makes you 

feel dumb!



OVERVIEW OF THEMES



Math is needed for programming?

One of the most commonly asked questions in 592 is …

‘Where will I ever use this????’

Think of these topics as tools in your toolbox. 



Tools in toolbox(??)

● But I thought the computer was the only tool I needed!
● Computers are dumb. They need humans to “think” for them.
● Math gives you the structured approach that is most directly associated with the 

way computer programs/algorithms are written
● It helps

○ Clean up problems from the real world
○ Focus on the important assumptions (sometimes change them)
○ Create abstractions to make it easier to solve problems
○ Notice and remember patterns
○ Think in a formal, organized, structured way



Sets

● Databases 
SELECT EMP_ID, LAST_NAME FROM EMPLOYEE_TBL WHERE LAST_NAME = ‘Smith';

the Smiths

All employees



Logic

● Day to day logical reasoning does incorporate aspects of 
‘formal logic’

○ All 592 students are in MCIT
○ All MCIT students are looking for new jobs
○ Therefore any student in this class needs help looking for a new job 

….

● You can greatly simplify code if you can simplify logical 
statements. 

● Imperative for digital circuit design.



Mathematical proof

● The most controversial topic taught in this course because …
● ‘I’ve never proven anything in the software industry’

○ Maybe you haven’t programmed airplanes/rockets/medical devices

BUT
● The ability to write a good proof is not too far removed from the 

ability to write a program with v few bugs
● Writing a proof requires translating/formalizing your thoughts in 

a non-ambiguous expression
● Very useful for an Algorithms course
● Therac bug, Ariane bug, Zune bug, etc.

“Beware of bugs in the 
above code; I have only 
proved it correct, not tried 
it.” – Donald Knuth



Discrete math will make you clearer

● Here many problems are 
abstracted by the notation

● Advantages
○ Generalization
○ Parameterization
○ Scalability
○ Conciseness
○ Abstraction
○ Reusability
○ Mathematical rigor
○ Fully specified
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Discrete math will make you faster

● Palindromes are words that 
can be read in reverse 
(madam, rotator, etc.)

● Here recursive definition is 
more efficient to test, 
because it can be broken 
down efficiently

                                                           

                     

 .  rite a  oo  to  o  are  hara ters

 .  f the   at h   ee  going

 .  f the   on t  return fa se

 .  f  oo   o   etes  return true

                  

 .  efine  a in ro e re ursi e   
     t  string or sing e  har is  a in ro e
   tring is  a in ro e iff first an   ast  hars
 at h an   i   e is  a in ro e

 .  rans ate  efinition to re ursi e fun tion



Discrete math will make you correct

● Prime numbers are 
numbers that cannot 
be divided by other 
numbers (like 2, 3, 5, 7, 
11, etc.)
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Counting/combinatorics usages

● How long is my program going to take?
○ Anyone can write inefficient code
○ A good programmer is able to analyze their program
○ = How long will battery last?

● Analysis of programs almost always begins with having some idea of the ‘number of 
operations’

● Larger the data, longer the time taken. But how does it scale?
● Computing probabilities often involves solving two counting problems.



Probability usages

● Where is probability used?
○ Machine learning
○ Las Vegas, Atlantic City, Monte Carlo, Macau
○ Making(and losing) millions and billions on Wall Street
○ Randomized algorithms 

■ what is the ‘expected’ running time of quicksort



Mathematical induction

● Breaking up a problem into smaller problems
● Use the smaller problem solutions to solve the big problem
● When used in proofs = induction
● When used in programming = recursion!



Graph Theory

● Graph theory + probability + 2 PhD students + the internet  = ….

● Navigation applications
○ What is the shortest route from point A to point B?

● Any social networking site will have to use graph theory.
● Lots more …



ADMINISTRIVIA



Resources

● Class website: https://math4cs.university
● Course resources will be ready by the end of the week
● Class forum on Ed Discussion

○ Main method of communication, monitored by whole staff
○ Use private messages if necessary

● Homeworks and exams
○ Some live online questions on PrairieLearn
○ Some proof writing (in LaTeX on Overleaf, submitted as PDF)
○ Submission instructions to come later

● Office hours
○ Every TA + instructor will have office hours



Bloom’s taxonomy 1/3

● For each topic, learning 
involves going up an 
increasingly more difficult 
pyramid

● Each level builds on the 
ones below



Bloom’s taxonomy 2/3

● As we process a 
concept, we move 
from the 
“Remembering” to 
eventually the 
“Creating”



Bloom’s Taxonomy 3/3
● Lectures

○ The lecture contains the primary introduction of content
○ SLI.DO POLLS are meant to help you remember and understand

■ When you answer the questions, you are checking that you heard me correctly
■ You will then review these questions when studying for an exam

● Homeworks
○ PRAIRIE LEARN questions help you apply the course material

■ You will have infinite attempts on all questions and will be able to practice them throughout the 
semester

○ The WRITTEN QUESTIONS are designed to help you analyze and evaluate

● Exams
○ The EXAMS are meant to evaluate that you

■ Remember
■ Understand
■ Can apply
■ Analyze

Based on the course materials
○ Easier but timed, and synchronous



“No Time Pressures” Policy

● The deadlines we provide in the course should — as much as possible — be respected
● BUT

○ The goal of the deadlines it to keep us all on pace and to help logistics
○ It is NOT to punish you, or to set a normative pace

● Submit the extension request form, you can assume (unless you hear otherwise) that 
your extension is approved:

○ Must be requested before the deadline
○ How many days do you think you need? (You can always ask for more.)
○ Why do you need the extension? (optional)

● Other side of the coin: Work submitted late may be graded very slowly



Grading

You final grade will be based on

- Weekly HWs - 45%
- Exams - 45%
- Academic honesty and professionalism – 5%
- Engagement and participation – 5%

- There will be 3 exams. One of them will be during the final exam period but will not be any lengthier or ”scarier”.
17, 15, 13
- Your best exam will be worth 17%, second best 15%, and worst exam is worth 13% of your grade. 
- Trying to strike some balance between rewarding consistency and also not penalizing one bad day too much.
- If your HW performance disadvantages you, we will weight exams higher.
- Bottom line: We are going to try to make grading as stress-free as possible.



Course evaluations

● You get evaluated with exams + course grade
● I get evaluated with the evaluations you submit
● I take the evaluations very seriously
● Please take it seriously too and remember that despite 

your anonymity your comments have an impact
● Please provide feedback during the semester to give me a 

chance to address any issues you may have
● Feedback is LOVE



Feedback is LOVE

I may not always agree, and I am strongly opinionated, but I always listen, and often 
find a way to give you satisfaction:
● “more than willing to take students' opinions”
● “incorporates student feedback into materials”
● “took in student input where he could”
● “Very receptive to student feedback (the most receptive lecturer I have ever 

seen).”
● “always seek ways to [improve].”
● “cared about what students had to say”
● “actively took in feedback from the students”



Academic honesty

● Academic dishonesty in this class is a waste of everyone’s time
○ Copying, cheating, abusing LLMs

● This course is
○ Your money
○ Your time
○ Your opportunity cost (the things you could be doing instead)

● You don’t have to be here: If you want to be waived out of this 
course, please let me know

● A university diploma is more than a piece of paper
● In my experience, MCIT students are among the most mature I 

have ever had
● Do. Not. Share. Course. Solutions.



Do. Not. Share. Course. Solutions.

● For new classes
○ 100% of the time is just creating + running course material

● For classes that have already run
○ 60% of the time is running the class
○ 40% can be spent improving materials, refining explanations, 

etc.
● When solutions leak, instructors recreate materials
● This is a HUGE waste of time and it penalizes everyone
● Furthermore, anybody who shares solution with you is 

not your friend, they are undermining your education



Professionalism

● Everyone starts off with 5 points
● Be nice to your fellow students
● Do not harass a TA into providing you answers

○ We cannot check your answer before you submit it

● Learn how to say you don’t understand something without being embarrassed



Engagement and participation

● I want you to engage with the course material
● You should be planning to spend

○ AT LEAST 3-4 hours outside of class STUDYING (reading textbook, going over notes, doing practice 
exercises)

○ AT LEAST 4-6 hours for homework

● You should plan to interact with us (office hours, Slido, or forum)
● Engagement opportunities

○ Upload photo on Canvas, Ed Discussion, on Gmail
○ Respond to other people’s questions
○ Privately report issues with the materials
○ Help make this a great experience for everyone



LaTeX

● Most popular tool for writing math
● http://en.wikibooks.org/wiki/LaTeX
● overleaf.com

○ Penn provides all students and faculty with a free account
○ Login with your @upenn.edu address

● Recitation 1 will have a demo to show you how to use it

http://en.wikibooks.org/wiki/LaTeX


HW submission

● Part of it will be on PrairieLearn (online)
● Proofs will be in LaTeX
● Only in pdf form and all on canvas
● NO IMAGES OF HANDWRITTEN SOLUTION
● Homeworks will generally be due on Monday 11:59PM



Recitation

TAs will run the recitation.

You will be doing practice problems in the recitations. 

They will let you know more about the format next Friday. 

SPECIAL RECITATION THIS FRIDAY
● Introductions among peers (speed networking)
● Get started with LaTeX on Overleaf



Collaboration policy

● You are allowed to collaborate on HW with 1 other person.
● Write the name of your collaborator at the top of your HW.
● In the end you have to write your own solution. NO COPY PASTE ALLOWED.
● Individual submission
● You and your collaborator can and usually will get different scores on HW.
● You are allowed to change collaborators. 



AI policy
 Unrestricted Use of Foundation Models:

 Allowed to enhance assignment quality.

 Critical Approach to AI Outputs:
 Quote: "Forces me to think critically about every sentence" - Arvind Narayan, April 9, 2023.
 Beware of potential inaccuracies and biases. AI is most useful to REFLOW + COMBINE text.

 AI as an Assistant:
 Students must vet and understand all AI-generated content.
 Think of AI as a tool, not a replacement.

 Acknowledgment Requirement:
 All AI-influenced submissions must cite foundation model use.

 Emphasis on Understanding:
 Students expected to explain and defend their work.
 Focus on critical reasoning over memorization.

 Goal:
 Leverage AI for higher quality work while maintaining academic integrity.



A suggested approach to collaboration

1. Identify collaborator
1. Pick someone who has roughly the same skill set.
2. Someone with a similar schedule (see study habits survey in recitation 1)

2. Do it yourself first
1. Come to office hours if stuck (or Piazza post)

3. Meet and discuss with your collaborator
1. Come to office hours again if needed.

4. Write the answers by yourself.  DO NOT copy from your collaborator.
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