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What do I do?

Applied 
Mathematician

Computational 
Mathematician

1. Storage

2. Computational Cost

3. Accuracy
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Digital Images
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Storing a picture of size mxn
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What can we do to reduce storage?



Matrices



The transpose of a Matrix



Symmetric Matrices

What is the cost of storing symmetric matrices?



Toeplitz Matrices

What is the cost of storing Toeplitz matrices?



Circulant Matrices

What is the cost of storing circulant matrices?



Sum of Matrices

What is the cost of computing a sum?



Sum of Structured Matrices

1) Is the sum of two symmetric matrices symmetric?

2) Is the sum of two Toeplitz matrices Toeplitz?

3) Is the sum of two circulant matrices circulant?



Product by a scalar

What is the cost of computing this matrix?



Matrix-Vector Product – Way 1



Matrix-Vector Product – Way 2



Matrix-Matrix Product – Way 1 



Matrix-Matrix Product – Way 2 



Singular Value Decomposition (SVD)



SVD of an Image



Truncated SVD

What is the cost of storing these matrices?

What is the cost of computing the matrix Ak?
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Image Compression using SVD



Matrix Norms and Distances
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Image Compression: Relative Error
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Image Compression: Compression Ratio



Coordinate Systems
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Ingrid Daubechies

She has developed 
mathematical tools called 

Daubechies Wavelets, which 
have arrived to our homes!

They are used to compressed 
images, videos, and music. 


