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1. Consider a N ×N image, where N > 100000. Suppose the singular value decomposition of

I is given by I = V
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V T . It is known that V is given by:
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
Now, suppose the image I is corrupted by noise n ∈ MN×N (R) at the upper left corner. In
other words, the noisy image is given by Ĩ = I + n, where n is given by:

n =
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
Provide that ε3 = ε1+ε2

2 .

Compute the singular value decomposition of Ĩ in terms of V, ε1, ε2, ε3 and σi’s. Please explain
your answer with details.
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