
Welcome to 
"Little Bits to Big Ideas"

Lab 6: Directional Graphs, PageRank, and 
The Halting Problem

TAs: Ashish & Shivani
CAs: Abhinav, Harry, & Sherry



Can a computer solve all possible problems?

Office or unit name

There is a famous problem that a computer can’t solve….



Can a computer solve all possible problems?   No

Office or unit name

There is a famous problem that a computer can’t solve….

The halting problem!

The halting problem is the problem of determining, from a description of an arbitrary 
computer program, whether the program will finish running, or continue to run forever. 

The halting problem is undecidable, meaning that no general algorithm exists that solves the 
halting problem for all possible programs. 

https://en.wikipedia.org/wiki/Computer_program
https://en.wikipedia.org/wiki/Undecidable_problem
https://en.wikipedia.org/wiki/Algorithm


How does Google Rank Pages?

Office or unit name

Why is the 
Wikipedia article 
ranked higher than 
Taylor’s official 
website?



How Google Ranks Pages

Office or unit name

Google ranks pages using the PageRank algorithm.

A page is important if many other important pages link to it.

It’s like popularity: If many well-known people recommend a book, it's 
probably a good book.

Cofounder 
of Google.

Invented 
PageRank 

with 
Sergey 

Brin



Example of a directional graph

Nodes: People

Edges: follows on Instagram



We can make a graph out of the way websites 
link to each other

Nodes: Pages

Edges: Links



A “Random walk” moves between linked 
webpages randomly

In PageRank this is 
called the “Random 
Surfer”. It’s used to find 
the top ranked pages. 

[No need for sound on 
video]

http://www.youtube.com/watch?v=meonLcN7LD4&t=104


Today you’re once again using 
Google Co-Lab to run Python Code

How to upload a file to your Google Co-Lab notebook:


