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1. (10%) Discover whether

1 2 3 4
023 4
A= 00 3 4
0 00 4
is invertible, and find A~! if it exists.
(10%) Let
1 210
A= -1 0 3 5
1 -2 11

Find a row-reduced echelon matrix R which is row-equivalent to A and
an invertible 3 x 3 matrix P such that R = PA.

(10%) Discover whether
W= {(al,ag, as, 4, CL5) eR%: a1 — 2ay + 3az — aq + 2a5 = O}

is a subspace of R®, and find its dimension if it is a subspace. Justify
your answers.

(12%) If W; and W, are finite-dimensional subspaces of a vector space
V (over R), then prove that W; 4+ W, is finite-dimensional and

dlm(Wl) = dlm(Wg) = d1m(W1 n Wg) + d1m(W1 —+ Wg)

(8%) Let

W1={(g 2):@,6,06]1%} anszz{(Pd g):d,eER}

be subspaces of Maxs(R). Is Maya(R) = Wy +W,? Justify your answer.

(10%) Let
1 f =1 2 1
-1 1 3 -1 0
-2 1 4 -1 3
3 -1 -8 1 —6
Find a 5 x 5 matrix M with rank 2 such that AM = O, where O is the
4 x 5 zero matrix.
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10.

(10%) Let T be the linear operator on R*, defined by
T(a,b,¢,d) = (a+ 3b,4a + 2b,c + d,4c+ d).

Determine whether T is diagonalizable and if it is, find an ordered basis
3 for R* such that [T]s is a diagonal matrix.

(10%) Let V be an inner product space (over R). Prove the Cauchy-
Schwarz inequality.

(10%) Given the subspace W = {(z,y,2) € R® : 2 — 2y + 2z = 0} and
z = (1,1,2), find the orthogonal projection of z on W.

(10%) Let V be a finite-dimensional inner product space (over R), and
let g : V — R be a linear transformation. Prove that there exists a
unique vector y € V such that g(z) = (z,y) for all z € V, where (z,y)
denotes the inner product of x and y.-




