




Matrix Multiplication Properties

• Suppose A is in and B is in 

• In general AB BA

• If C is in , then (AB) C = A(BC)

• If C is in , then A(B+C) = AB + AC











Space Complexity of Strassen’s Algorithm

• Use the same memory for each recursive call

• Start with memory for the two input matrices and output matrix

• Let W(n) be the memory of Strassen’s algorithm to multiply n x n matrices

• Allocate ୬

ଶ
memory for recursive computation of ଵ

• When done, add the output to ଵଵ and ଶଶ

• Then reuse your ୬

ଶ
memory to compute each of ଶ ଻

• W(n) = ଶ ୬

ଶ































Polynomials

• Polynomial: ୢ
ୢ

ୢିଵ
ୢିଵ

ଵ ଴

• ( ୢ ୢିଵ ଴ completely describes p

• Addition can be done in O(d) time

• Multiplication can be done in O(d log d) time using the FFT

• Evaluation can be done in O(d) time



Evaluating a Polynomial Quickly

• Polynomial: ୢ
ୢ

ୢିଵ
ୢିଵ

ଵ ଴

• Evaluate at a point b in time O(d) using Horner’s Rule:

• Compute: ୢ

ୢିଵ ୢ

ୢିଶ ୢିଵ ୢ
ଶ

…
• Each step has O(1) operations – multiply by and add coefficient



Polynomial Degree

• Polynomial: ୢ
ୢ

ୢିଵ
ୢିଵ

ଵ ଴

• If ୢ , the degree is d

• If A(x) has degree d and B(x) has degree d, then A(x) + B(x) has 
degree at most d

Why is the degree at most d?


