Singular Value Decomposition

Name: Unique ID:
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Problem 1. Find a singular value decomposition of A = [—2 —1] without using a computer.
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Problem 2. Use your work from Problem 1 to find the rank one approximation of the matrix A from
Problem 1 (you are graded on correctness, so make sure your work in Problem 1 is correct).

Problem 3. Suppose that A*A = VDV™* where D is real-diagonal with positive diagonal entries and V'
has orthonormal columns. Further suppose that ¥ = v/D (so that D = %?). Show that U = AVX~! has
orthonormal columuns.



Problem 4. Suppose that A is a matrix satisfying
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Find a singular value decomposition of A.



Problem 5. Suppose that A = QR.

(a) Show that A and R have the same singular values.

(b) Suppose that R = UgXRrV} is a singular value decomposition. Find a singular decomposition A =
UXV*.



Problem 6. Find the rank one approximation of A =

= O N
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