
  

Announcements

● Problem Set 7 was due at 4:00 PM. Solutions are available 
on the course website.

Congratulations – you're done
with CS103 problem sets!

● Score distribution for PS6:

75th Percentile: 54/57
50th Percentile: 52/57
25th Percentile: 44/57

75th Percentile: 54/57
50th Percentile: 52/57
25th Percentile: 44/57



  

Please evaluate this course on Axess.
Your feedback really makes a diference.



  

Final Exam Logistics

● Our fnal exam will be on Saturday, August 19th from 
7:00 – 10:00 PM in 300-300, Main Quad.

● Exam is the same format as the midterm: 3 hours, open 
notes, closed communication with other humans/AI. 

● If you have OAE accommodations, you should have 
heard from us already about exam room and time 
logistics. 

● The exam is cumulative and covers Lectures 00 – 19 as 
well as PS1 – PS7 (coding component only).

● Best of luck on the exam – you’ve got this! 



  

Take a minute to refect on your journey.



  

Set Theory

Power Sets

Cantor’s Theorem

Direct Proofs

Parity

Proof by Contrapositive

Proof by Contradiction

Modular Congruence

Propositional Logic

First-Order Logic

Logic Translations

Logical Negations

Propositional Completeness

Vacuous Truths

Perfect Squares

Tournaments

Functions

Injections

Surjections

Involutions

Monotone Functions

Bijections

Cardinality

Graphs

Connectivity

Independent Sets

Vertex Covers

Graph Complements

Dominating Sets

Bipartite Graphs

The Pigeonhole Principle

Ramsey Theory

Mathematical Induction

Loop Invariants

Complete Induction

Formal Languages

DFAs

Regular Languages

Closure Properties

NFAs

Subset Construction

Kleene Closures

Regular Expressions

State Elimination

Distinguishability

Myhill-Nerode Theorem

Nonregular Languages

Context-Free Grammars

Brzozowski’s Theorem

Turing Machines

Church-Turing Thesis

TM Encodings

Universal Turing Machines

Self-Reference

Decidability

Recognizability

Self-Defeating Objects

Undecidable Problems

The Halting Problem

Verifers

Diagonalization Language

Complexity Class P

Complexity Class NP

P  ≟ NP Problem

Polynomial-Time Reducibility

NP-Completeness



  

You’ve done more than just check
a bunch of boxes of a list.



  

You’ve given yourself the foundation
to tackle problems from all over

computer science.



  

Kinda sorta like 
a left inverse!

Kinda sorta like 
a left inverse!

 

From CS255
 

 

From CS255
 



  

 

From CS124
 

 

From CS124
 

New defnitions 
on graphs!

New defnitions 
on graphs!What do graphs 

with these 
properties look 

like?

What do graphs 
with these 

properties look 
like?

Transform some 
object to make 
it closed under 
some operation!

Transform some 
object to make 
it closed under 
some operation!



  

 

From CS124
 

 

From CS124
 

It’s a big 
regex!

It’s a big 
regex!



  

 

From 
CS237A

 

 

From 
CS237A

 

Describing 
the world in 
set theory!

Describing 
the world in 
set theory!

Model paths 
as functions!

Model paths 
as functions!



  

 

From CS143
 

 

From CS143
 

It’s a 
CFG!

It’s a 
CFG!

It’s an automaton 
derived from a 

CFG!

It’s an automaton 
derived from a 

CFG!



  

 

From CS221
 

 

From CS221
 

It’s a 
DFA!

It’s a 
DFA!



  

 

From CS161
 

 

From CS161
 

It’s FOL 
and 

functions!

It’s FOL 
and 

functions!



  

 

From CS224W
 

 

From CS224W
 

First-order 
defnitions on 

graphs!

First-order 
defnitions on 

graphs!Set diference 
and 

cardinality!

Set diference 
and 

cardinality!



  

 

From CS242
 

 

From CS242
 

It’s a 
CFG!

It’s a 
CFG!



  

 

From CS166
 

 

From CS166
 

Defnitions 
in terms of 
strings!

Defnitions 
in terms of 
strings!



  

 

From CS144
 

 

From CS144
 

It’s a 
generalization of 

DFAs!

It’s a 
generalization of 

DFAs!



  

 

From CS168
 

 

From CS168
 

Reducibility!Reducibility!

A Myhill-
Nerode-style 
argument!

A Myhill-
Nerode-style 
argument!



  

 

From CS154
 

 

From CS154
 

Using Turing 
machines to defne 

intrinsic 
information 
content!

Using Turing 
machines to defne 

intrinsic 
information 
content!



  

You’ve given yourself the foundation
to tackle problems from all over

computer science.



  

There’s so much more to explore.
Where should you go next?



  

Course Recommendations

Theoryland
● CS154
● Phil 151
● Phil 152
● Math 107
● Math 108
● Math 113
● Math 120
● Math 161
● Math 152

Applications
● CS124
● CS143
● CS161
● CS224W
● CS242
● CS243
● CS246
● CS251
● CS255

                              Functions      

                              Graphs           

                                 Number Theory

                          Set Theory

                              Computability

                            Languages /
                           Automata

                     Graphs

                        Functions

                           Complexity  



  

Your Questions



  

“Which movies do you fnd inspiring for 
learning CS or mathematics?”

I don’t think anyone has ever asked me this question 
before!

A few things that come to mind: this talk by Francis Su 
on “Mathematics for Human Flourishing”, Simon Singh’s 

documentary on Fermat’s Last Theorem. 

I am also hugely inspired by the recreational 
mathematics community on Youtube: 3Blue1Brown, 

Numberphile, Physics for the Birds, Vi Hart.

I don’t think anyone has ever asked me this question 
before!
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documentary on Fermat’s Last Theorem. 
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https://mathyawp.wordpress.com/2017/01/08/mathematics-for-human-flourishing/
https://mathyawp.wordpress.com/2017/01/08/mathematics-for-human-flourishing/


  

“How does working in industry compare 
with working in academia? How you are 
able to balance both working at Linkedin 

and being a Stanford professor?”

They’re quite diferent and I’m fortunate to get to do both! 
Working in industry has exposed me to tackling huge problems 
at scale, and I feel a sense of satisfaction getting to build 

tools that real people use to fnd jobs. Teaching challenges and 
fulflls me in a diferent way, and I hope to get as many folks 

excited about computer science as possible.

On the second question: it’s defnitely a challenge. I do a lot 
of prep before the quarter starts, it gets a bit easier each 
quarter, and I have amazing TAs as well as the work of many 

talented past CS103 instructors to draw from.  

They’re quite diferent and I’m fortunate to get to do both! 
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“What brings you a sense of belonging, self-worth, 
accomplishment, and happiness, in your career as a 
software engineer/computer scientist? Do teaching 
opportunities like the one you are doing now factor 

into that equation?”

On your frst point about imposter syndrome and self-worth: I 
think it’s important to remember that almost nothing in computer 

science/mathematics was developed in isolation. Although we 
credit a lot of these big ideas to a particular person (Cantor, 
Turing, etc.), their work built upon a lot of existing ideas. And 
now you get to learn from them and stand upon their shoulders, 

how exciting!  

To the second question – defnitely! I feel a deep sense of 
gratitude for this opportunity I have to share something I 

genuinely love with all of you.
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“What's something I should be sure to do before I 
graduate?”

- Get to know your professors.
- Chat with the campus staf who clean your dorms, serve your 
food, and maintain the campus.
- Take that “just for fun” class you always wanted to try. 
- Go on a road trip (or other spontaneous adventure) with 
friends. 
- Dip your toes into research (either conducting it yourself, 
participating in studies, or even just talking to professors).
- Explore the campus beyond your daily routine. Some 
recommendations: Cantor/the Anderson Collection, the 3D 
listening room at CCRMA, this map of fruit trees on campus, the 
whispering circle near MemChu, the O’Donohue family farm.
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https://www.google.com/maps/d/u/0/viewer?mid=15Z25z2IyTYSzH01lmyCrFqaFV_M&hl=en_US&ll=37.420663404657304%2C-122.16446064440176&z=15
https://www.google.com/maps/d/u/0/viewer?mid=15Z25z2IyTYSzH01lmyCrFqaFV_M&hl=en_US&ll=37.420663404657304%2C-122.16446064440176&z=15


  

“What led you to teach CS 103 as opposed 
to another CS class?”

:)
 As a class in the CS core @ Stanford, CS103 
presents the unique opportunity to get people 

excited about computer science from a completely 
diferent perspective.

We get to take these abstract, complex, 
philosophical ideas (the nature of computation, 
infnity, truth) and make them accessible and 

tangible.

:)
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Final Thoughts



  

A Huge Round of Thanks!



  

There are more problems to
solve than there are programs

capable of solving them.



  

There is so much more to explore and so 
many big questions to ask – many of 

which haven't been asked yet!



  

Theory

Practice



  

You now know what problems we can solve, 
what problems we can't solve, and what 

problems we believe we can't solve 
eficiently.



  

Our questions to you:

What problems will you choose to solve?
Why do those problems matter to you?
And how are you going to solve them?
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