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• Announcements 

- Send references to bhoward@cs.cornell.edu 

 

• Random walks on expanders 

- Real world examples: Finding random websites 

Comparing search engines 

- Regular degree d graphs 

P = ( P1, P2, …, Pn )T   where Pi is the probability of being at vertex i 

Intially, P = (1, 0, …, 0)T      start at vertex 1 
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Theorem: Let P be an arbitrary probability distribution. 
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and s is the number of steps. 

Proof: Since 
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u  is an eigenvector of 
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The coordinates of P sum to 1 as do the coordinates of 
n
u . Thus the coordinates 
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uP  is orthogonal to u and hence is in 

the subspace spanned by the remaining eigenvectors v2, v3, …, vn. 
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 To convert this to a one-norm, use 

21
vnv ≤  

 Thus 
SSS

nn
n

⎟
⎠
⎞

⎜
⎝
⎛=⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
⎟
⎠
⎞

⎜
⎝
⎛≤⎟

⎠
⎞

⎜
⎝
⎛ −⎟

⎠
⎞

⎜
⎝
⎛

d
A)(

d
AP

d
A

1

λλµ  

 

 Corollary: 
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