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Introduction - PageRank

e PageRank is an algorithm to measure the importance of a website.

e Itwas developed by Larry Page and Sergey Brin in 1996.

e The more links a website received from other websites, the more
important it is.

e The algorithm iteratively calculate the importance of a website according

to the websites that have links to it and their importance.
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https://www.youtube.com/watch?v=8kH2L5xF8vE
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Importance - Formulas




Importance - Formulas
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Does it has a unique ranking solution?

1. There doesn’t exist a eigenvalue A of the m~tr

Q : How to ensure there existsa A=1"7
Sol: Use Column-Stochastic Matrix

An example of column-stochastic matrix

1. The dimension of eigenspaceis > 1

Q : How to ensure the dimension of the eigenspace =17

Sol : Use Column-Stochastic matrix and “Positive”

M= (1—m)A+mS

ref : https://en.wikipedia.org/wiki/Stochastic_matrix
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Power method

Start from x°

1/n
Find x™, such that x™ = Mx"~ 10 — \ : ]
M is very large 1/n

x1 = Mx©

all positive, sumto 1

x2 = Mx1 If Kk — oo

X =— X

xk = Mxk—1
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1/N i
Initialize R with 1/N . In hw4 we set d = 0.85 and repeat the multiplication for 50 times
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Until it R converge.



HW4 colab link: https://colab.research.google.com/drive/1mRRYa-2BB9T36g0apvveusbDPZ3m4hD_?usp=sharing

Implement the PageRank algorithm and turn a 2-dimensional list into the ordering of web pages.

Download a repository called “ Linear Algebra 2023 fall hw4 “from the github link in colab.

inputs outputs

./inputs:

summaryl.json summary2.json

./outputs:
answerl.json answer2.json

1. You will get a 2-dimensional list, describing the topology of a network.

e E.g.[[0,3],[1,2,3],[2],[0,1]]. The first list [0,3] in this list means the webpage with id O has
incoming links from O and 3. The second list [1,2,3] is the websites webpage 1 has links
from, etc.

e Our list have a length of 300. Each sublist has at least a number from 0~299.


https://colab.research.google.com/drive/1mRRYa-2BB9T36g0apvveusbDPZ3m4hD_?usp=sharing
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3. You will also get a PageRank.py python file that helps you start. Try
$python PageRank.py <input_file> <output_file>

Your can hame your <output_file> whatever you like, but need to be a .json file.
Modify the PageRank.py file so that it outputs the correct ordering.

Your <output_file> contains a list, like [2,0,3,1], which should be the ordering of the web
pages based on pagerank. The web page with a higher pagerank score comes first.

Float will be acceptable [2.0, 0.0, 3.0,1.0].



Grading

PageRankpy (6%)
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e PageRank.py (This is your modified PageRank.py file.)
e DEADLINE: 2023/12/01(F#a) 23:59 (GMT+8:00)
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