Linear AlgebraMidterm 2009.11.18
1. (extra 30%) Solve foX in the matrix equatiom X = B, where

1 3 1 1 2 3
A=1]12 1 4|.B=1|2 3 1
-3 2 -7 3 1 2

N

. (20%) Prove that the product of two upper-triangular mea$ is upper-
triangular.

3. (20%) InR3, find theprojection matrix to the line with direction
T T
0 = Zv ¢ = 67
whered is the angle between the line and thexis, ande is the angle

between the projection of the line on thg-plane and the-axis. (hint: the
projection of the basis vectors)

4. (20%) LetS,, be the set ofr x n real symmetric matrices, andX,, be the
set ofn x n realskew-symmetric matrices. Let M,, be the set of real x n
matrices.

() IsM, a vector space? Explain.
(b) What are the dimensions @f,, S, andM,? Explain.

5. (20%) Define thénner-product in M, as

(A, B) = Z aijbij.

ij=1
(a) IsX, orthogonal ta8,? Explain.

(b) AreX,, 84 orthogonal complements? Explain.

6. (20%) LetF be the set of functions defined on the interjall, 1] and
spanned by
{1,z,2%, 2%},
For examplef(z) = 1+ 2z € F. Let the inner product of two functions be
defined by the integral of their product. Find a sebafhogonal functions
that also spang’. (hint: Gram-Schmidt)



