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Part 1:
Intro to Smoothed Analysis




Analysis of Algorithms

* Analyzing an algorithm is an attempt to predict its performance.
- ‘Performance’ can mean running time, quality of solution, etc.
- We often use worst-case analysis.

o Great for positive results.

o Not always good for negative results.




Problems with worst-case analysis

- E.g., simplex method for LP:

o Works well in practice.

o Known hard input: K Qoo — MWI‘g L n Vs n !OumiA
(werd  vaniowds %? ) Stmpla malod ok _().(2"‘3 time,

« Worst-case input often doesn’t occur in practice.
» Negative worst-case results can be misleading.

- Many such examples are known.
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Adversary in worst-case analysis
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Smoothed Analysis
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Examples of smoothing functions
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When should we try smoothed analysis?
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Applications of Smoothed Analysis

1. Simplex Algorithm (Spielman, Teng, STOC 01)
2. 2-opt heuristic for TSP (ERV, SODA 07)

« 3. GBP and VBP with additive noise (Karger, Onak, SODA 07)
4. K-means (AMR, FOCS 09)

« 5. Perceptron (Avrim Blum, John Dunagan, SODA 02) (’(‘ooQaa"/g faﬂk)




Template for applying smoothed analysis

Show that the algorithm does well for special cases.
Inputs outside special cases are called ‘bad’. Study their properties.
Prove that they’re ‘brittle’, i.e., changing input slightly will violate them.

Show that smoothed inputs are unlikely to satisfy those properties.
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Different template for smoothed analysis

1. Show that smoothed instances satisfy certain properties (whp).

2. Show that the algorithm does well when input has those properties.




Part 2:
Perceptron Algorithm
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Part 3:
Smoothed Analysis
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Thank you.
Questions?




