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(1) (10%) In the real vector space of all continuous real valued functions, the set

. . .2 . . .
{1, sinzx, cosz,sin 2%, cos 2x,sin" =, cos? 2} generates a subspace. Find its dimen-
sion and prove your answer.

(10%) Let T : R? — R? be the projection on the zy -plane along the line L =
{(z, 2t, 3¢)|t € R}.

(a) Find a formula for T(a, b, c}.

(b) Find the bases for the kernel and the image of T

(3) (20%)

{a) Let
a1l 4iz 213 Q14 Q15
Qa1 Qa2 G233 Q24 Qo3
A= a3z, aazaz 0 0 0
Q41 Q49 0 0 0
az1 Qs 0 0 0
Find det A,

(b) Let fi(x) be a polynomial of degreei —Tnwith leading coefficient a; and
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Find det B.

) (20%)
(a) Let A, B € Mywum(F), the set of all n x m matrices over a field F. Show that

rank{A + B} < rank{4) + rank(B).
(b) Let A € Mpxm(F) and B € My« (F). Show that
rank(AB) < min{rank(A4), rank(B}}.
(40%) Let 4 € M,(R) be a skew-symmetric matrix.
(a) Find (Av, v}, where v€ R™ and {., ) is the standard inner product in R™ .
{b) Show that every nonzero eigenvalue of A is pure imaginary.
(¢) Show that I, + A is invertible, where I, is the identity matrix.
(
(

d) Show that B := (I, — A)(I, + A)~" is an orthogonal matrix.
e) Show that B does not have —1 as an eigenvalue.
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