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Matrix Multiplication problem: 
Input:  M1, M2 two n by n square matrices 
Output: M = M1 M2 
 
Examples: 

 
 
The general case: 
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Naïve matrix multiplication algorithm: 
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Strassen discovered that in multiplying 2 by 2 matrices 

 
One can compute the entries by computing 
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Thus Strassen’s algorithm requires 18 additions / subtractions and 7 multiplications for a 
total of 25 operations.  It can also, recursively, multiply larger matrices using divide and 
conquer.   
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Strassen also can multiply n-bit numbers using ( )nnn lglglgΘ  steps (the naïve approach 
takes ( )2nΘ  steps.   
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Order Statistics: 
Given a list of number a1, … an. 
min:   1st order statistic 
2nd smallest: 2nd order statistic 
ith smallest: ith order statistic 
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Minimum problem: 
Input:  a1, … an 
Output: 1st order statistic 
 
There are similar problems for other order statistics.   
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Median problem: 
Input:  a1, … an 
Output: lower median 
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