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November 15, 2018

Mathematics and Information, Exercise sheet 10

Aufgabe 1: (8 Punkte)

a) Let A be a matrix with n rows and m < n columns, and let A = UZVT be its singular
value decomposition. Show that the first m columns of V are determined uniquely by the
corresponding colums of U!

b) What is the image of the sphere
S={xeR™ ‘ x| =1}

m N
R—HR?

under the linear ma : 7
P { X — Ax

Aufgabe 2: (8 Punkte)

a) Compute the singular value decomposition of the matrix A = <g (1) 2)'

b) Which 2 x 3-Matrix of rank 1 is closest to A in the sense of the FROBENIUS norm?

Aufgabe 3: (4 Punkte)

Let A € R™*™ be a matrix of rank r with singular values o7 > --- > o,. The L2-norm
|B||, of a matrix B € R™*™ is the maximal length of the vectors Bx for vectors x of length
one. Show that the rank of A + B ist at least r if ||B||, < oy!
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