MA 2008B: Linear Algebra II — Quiz #7

Name: Student ID number:

Let A be the rectangular real matrix,

Find the SVD of matrix A: A = UXV'.
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Solution: Note that 7 = rank(A) =2and ATA= | 1 1 [ ] =
0 1 011
Find the eigenvalues of A" A:
1-A 1 0
det(ATA—AI) = det| 1 2—-A 1 = =
0 1 1-A
Eigenvalues of ATAare A\ =3, =1,A3=0— 0y =vV3and» =1
1-3 1 0 x
Eigenvectors for \; = 3: (ATA— MI)x = 1 2-3 1 y
0 1 1-3 z
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Eigenvectors for \; = 1: (ATA — A\ I)x = 1 2-1 1 y
0 1 1-1 z
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Find a basis vector v3 of the nullspace of A: Ax =0 < [ 01 1 }
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