18.06 Hints and Answers to Problem Set 10
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If we denote the element of B in its ith row and jth column by b;;, then we have b;; =
a(m—j+1),i- Now, the singular values of A are the positive square roots of the non-zero
eigenvalues of ATA, or AAT, and similarly for B. Notice that the ij element of BBT is
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= Zaﬁagj = (ATA)ij.
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Here we have changed the dummy summation variable, £ = m — k + 1, and found that
BBT = AT A. So these two matrices are the same, hence they have the same eigenvalues,
and it follows that A and B have the same singular values.
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ii. not linear;

linear;

iii. linear;
iv. not linear.
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ii. not linear;

linear;

iii. not linear;
iv. linear.
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(b) T(a+bx+cx?+dr? +ex?) = 2(a—b) — 4cx — 6dz> + 2(d — 4e) x> + 6ex? so we see that

KerT = Sp{1+z}; dim KerT=1. Also, Im T = Sp{1, z, —62% + 22, —82® + 62*}; dim
ImT=4.
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(d) Null Space=Sp{(1,1,0,0,0)T}, so nullity=1. There are 4 pivot columns, so the rank
is 4. And 4+ 1 = 5, the dimension of V' as expected.
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