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Happy 10th birthday Google!

Alles Gute zum Geburtstag! Joyeux Anniversaire! Suk San Wan Keut! Sun Yat Fai Lok! Hartelijk
gefeliciteerd! Felichan Naskightagon! And Happy Birthday to Google in the other 93−plus languages it
speaks!

As the web search engine Google celebrates its 10th birthday, it is hard to imagine life online without it. It has
become such an indispensable tool that we don't just search for something any more, we "google" it, as
recognised by the Oxford English Dictionary in 2006. What many people don't realise is that Google's rise to
become one of the most successful search engines on the web today is due to the mathematical algorithm
PageRank, devised by Sergey Brin and Lawrence Page, the founders of Google. This algorithm not only
decides which webpages match your search criteria (which all search engines do), but also which are more
important and returns these at the top of the results.

PageRank decides how important a page is by staging a popularity contest with each page on the web voting
for all the other pages it links to. The algorithm constructs a huge matrix with a column representing each web
page. The entries of the column corresponding to a page P indicate which other pages P links to. The page P
passes on a proportion of its own importance to those pages it links to, and its own importance is calculated by
adding up all the contributions made by the other pages linking to it. This all sounds pretty circular, but in fact
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calculating this importance vector is relatively straight−forward using linear algebra techniques, despite the
fact that the matrix involved has over 25 billion rows and columns. (You can read more in The amazing
librarian, a runner−up in the Plus new writers award 2008.)

The maths behind Google highlights the relevance of maths in our daily lives and shows the vital role it has to
play in industries, especially the information sector. But it must also be the most lucrative piece of maths in
history, as this mathematical advance is directly responsible for much of Google's success and so the
company's $4 billion dollar profit in 2007.

But what do you give the organisation that has everything (well, the whole web anyway)? What Google wants
for its birthday are ideas that can change the world by helping as many people as possible. They have
launched Project 10100, and are asking everyone to submit their life−changing ideas by 20 October 2008, and
they will put the best 100 ideas up for public vote. The vote will determine the 20 finalists, and 5 of these will
be chosen to share the $10 million funding that Google hopes will make these ideas happen.

So, not only has maths changes our lives by opening up the world wide web through Google's algorithm, the
money this maths has made Google might just make the world a better place too.

Post a comment on this story

Further reading

You can read more of the details of how PageRank works in

The amazing librarian− runner up in Plus new writers award 2008• 
How Google finds your needle in the web's haystack• 
The $25,000,000,000 eigenvector: The linear algebra behind Google• 
and in Brin and Page's (the founders of Google) paper The anatomy of a large−scale hypertextual
Web search engine.

• 

And go to Google to find out more about Google's 10th Birthday, Project 10100 and Google's other algorithm
Pidgeon Rank.

Rachel Thomas

Plus is part of the family of activities in the Millennium Mathematics Project, which also includes the NRICH
and MOTIVATE sites.

Happy 10th birthday Google!

Further reading 2

http://plus.maths.org/issue47/features/alvarez/index.html
http://plus.maths.org/issue47/features/alvarez/index.html
http://www.project10tothe100.com/intl/EN_GB/index.html
http://www.project10tothe100.com/intl/EN_GB/index.html
http://www.blogger.com/comment.g?blogID=27463699&postID=2602858201890075765
http://www.ams.org/featurecolumn/archive/pagerank.html
http://www.rose-hulman.edu/~bryan/google.html
http://infolab.stanford.edu/pub/papers/google.pdf
http://infolab.stanford.edu/pub/papers/google.pdf
http://www.google.co.uk/tenthbirthday
http://www.project10tothe100.com/intl/EN_GB/index.html
http://www.project10tothe100.com/intl/EN_GB/index.html
http://www.google.com/technology/pigeonrank.html
http://mmp.maths.org
http://nrich.maths.org
http://motivate.maths.org
http://nrich.maths.org
http://motivate.maths.org

