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Math 355 Homework Problems #6

1. Find an orthonormal basis for each of the four fundamental subspaces of

A =


1 3 5
−1 4 2

0 5 5
3 −4 2

 ∈M4×3(R).

2. Find the quadratic curve of best fit for the data (−1,2), (0,−1), (1,1), (2,3), (3,7), (1,−2), (2,5).

3. Let the inner product onMn(F ) be given by

〈A,B〉 = trace(AHB) =
n∑

j=1

aH
j bj ,

where A = (a1 a2 · · · an) and B = (b1 b2 · · · bn). Let Ejk ∈Mn(F ) for j,k = 1, . . . ,n be the matrix with a one
in the jk entry, and zero everywhere else. Show that:

(a) each Ejk is a rank one matrix

(b) 〈Ejk ,E`m〉 =

0, (`,m) , (j,k)

1, (`,m) = (j,k)

(c) {Ejk} is an orthonormal basis forMn(F ).

4. Suppose that A,B ∈Mn(F ) are similar, i.e., A = P−1BP for some invertible matrix P. Show that for any
integer k, Ak = P−1BkP.
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