
Announcements
• HW7 solution will be released tomorrow
• sample prelim question solutions will be released Saturday
• Prelim 2: Tuesday March 24th

• Topics: stable matching, flows and applications and NP-
completeness

• Information sheet on topics and sample question in canvas

• Section next week prelim review: it is optional, and feel free to attend the 
section of your choice

• HW8 will be divide and conquer, due Friday April 10



Divide and Conquer: Matrix multiplication



Divide and Conquer for Matrix Multiplication



What is the running time of the recursive matrix multiplication defined 
above on 𝑛𝑛 × 𝑛𝑛 matrices

A. 𝑂𝑂 𝑛𝑛 log𝑛𝑛
B. 𝑂𝑂 𝑛𝑛2

C. 𝑂𝑂 𝑛𝑛2 log𝑛𝑛
D. 𝑂𝑂 𝑛𝑛2.5

E. 𝑂𝑂 𝑛𝑛3

F. None of these



Faster: Recursive Matrix Multiplication (Strassen)
• 𝑀𝑀1 = 𝐴𝐴11 + 𝐴𝐴22 𝐵𝐵11 + 𝐵𝐵22
• 𝑀𝑀2 = 𝐴𝐴21 + 𝐴𝐴22 𝐵𝐵11
• 𝑀𝑀3 = 𝐴𝐴11 𝐵𝐵12 − 𝐵𝐵22
• 𝑀𝑀4 = 𝐴𝐴22 𝐵𝐵21 − 𝐵𝐵11
• 𝑀𝑀5 = 𝐴𝐴11 + 𝐴𝐴12 𝐵𝐵22
• 𝑀𝑀6 = 𝐴𝐴21 − 𝐴𝐴11 𝐵𝐵11 + 𝐵𝐵12
• 𝑀𝑀7 = 𝐴𝐴12 − 𝐴𝐴22 𝐵𝐵21 + 𝐵𝐵22

• 𝐶𝐶11 =  𝑀𝑀1 +  𝑀𝑀4 −  𝑀𝑀5 +  𝑀𝑀7

• 𝐶𝐶12 =  𝑀𝑀3 + 𝑀𝑀5

• 𝐶𝐶21 =  𝑀𝑀2 +  𝑀𝑀4

• 𝐶𝐶22 =  𝑀𝑀1 −  𝑀𝑀2 +  𝑀𝑀3 +  𝑀𝑀6



Analyzing Strassen’s algorithm’s running time



Master Theorem for solving divide and 
conquer recurrences


