
Extra Credit 2
Due Date: September 6, 2019 by 5:00pm

MAT 022A Linear Algebra
Instructor: Mikhail Gaerlan

Instructions: This assignment is worth 15 extra points added to Midterm 2.

A small company runs an internal network of 10 websites, which has no links to the outside world.
The links within the internal network are shown in the graph below. For example, website 1 has
links to websites 5 and 7.

Use the PageRank algorithm below with the help of the Power method to rank the websites. Find
the matrix A, the vectors x1, . . . ,x10, and then rank the websites from most to least important.
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PageRank algorithm:

1. Find a matrix A as follows:

(a) For each website i, find ni where ni is the number of outgoing links from website i to a
different website. Do not include links from a website to itself.

(b) Start with a matrix A = (aij) where

aij =


1

ni
, if i 6= j and website i has a link to website j

0 , otherwise

(c) If a row contains all zeros, replace all elements in that row with
1

n
where n is the number

of websites.
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2. Find the eigenvector ATx = x. Use the Power method to approximate x with x0 = 1 where
1 is the vector with all ones and k = 10.

Power method:

(a) For i = 1, . . . , k

i. Find yi = ATxi−1 and set λi to be the largest value in yi.

ii. Set xi = yi/λi.

(b) xk will the the approximation to the eigenvector x.

3. Rank the websites by the values in the eigenvector. Each element of the eigenvector corre-
sponds to a website, e.g. the fourth element of the eigenvector corresponds to website 4. The
higher the value in the eigenvector, the more important the website is.
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