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Where = (ith row of Xti . (jth column of Yti
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What is the asympto2c running 2me of the straighOorward
itera2ve algorithm for matrix mul2plica2on?



THE DIVIDE AND CONQUER PARADIGM
1. DIVIDE into smaller subproblems

2. CONQUER subproblems recursively.

3. COMBINE solutions of subproblems into one 
for the original problem.



APPLYING DIVIDE AND CONQUER
Idea :

Write and

[where A through H are all n/2 by n/2 matrices] 

Then : (you check)



RECURSIVE ALGORITHM #1

Step 1 : recursively compute the 8 necessary products.

Step 2 : do the necessary additions

Fact : runtime is [follows from the master method]



Strassen’s Algorithm (1969ti
Step 1 : recursively compute only 7 (cleverly 
chosenti products

Step 2 : do the necessary (cleverti addi2ons + 
subtrac2ons (s2ll 2meti

Fact : beher than cubic 2me! 

[ see Master Method lecture ]



THE DETAILS
The Seven Products :

Claim : 

Proof:

Ques2on : where did this come from ? open! 
ti

( remains


