








































































































	Overview
	Simple Web Model
	Matrix $S$
	Google Matrix
	Page Rank
	Stability of PageRank
	Perturbation Theory
	Perturbation Theory
	Changes in the Matrix $S$
	Changes in Damping Factor $alpha $
	Changes in Vector $v$
	Sensitivity of PageRank $pi $
	Adding an In-Link
	Adding an Out-Link
	PageRank Computation
	Why is Power Method Cheap?
	Matrix Vector Multiplication
	Stopping Criterion
	Comparison
	Stopping Criterion
	Properties of Power Method
	PageRank Computation
	PageRank Computation
	PageRank from Linear System
	Stationary Iterative Methods
	Example $quad ${small [Gleich, Zhukov & Berkhin 2005]}
	Jacobi Method
	Dangling Nodes
	Use $v$ for Dangling Nodes
	Extension to Arbitrary $w$
	1. Solve: $delta ^T=(1-alpha )v^T(I-alpha H)^{-1}$
	2. Update: $pi ^T= delta ^T+	ext {stuff}$
	PageRank via Linear System
	Summary

