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Matrix Multiplication
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Matrix Multiplication



Dot Product

Inner product, dot product, scalar product

np.inner(u,v)

complex numbers?



Dot Product as matrix product



Inner Product



Inner Product



Inner Product



General vector spaces: Inner product space



Matrix Multiplication in terms of inner products



Matrix multiplications in terms of matrix-vector product



Transforming a bunch of points 
data points as columns of a matrix



Transforming a bunch of points 
data points as rows of a matrix



be careful about linear transformations on row vectors!



be careful about linear transformations on row vectors!



Outer Product

np.outer(u,v)

u @ v.T

How many independent columns?

How many independent rows?

outer(u,v) = outer(v,u).T

complex numbers?



Outer Product
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Inner product vs outer product



Two ways of looking at matrix product



Matrix Multiplication in terms of outer products



Matrix Multiplication in terms of outer products



Example



Block-wise multlipication



Block-wise multlipication
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