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This exam contains 4 questions. .
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Calculators and communication devices are not allowed in the examination room.
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1. (3+3 pts.)

(a) Show that the set W of all symmetric matrices is a subspace of Mn◊n(F), for a field F.

(b) Let W =

Y
_]

_[

Q

ca
a a ≠ b

a + b b

R

db : a, b œ R

Z
_̂

_\
.

Show that W is a subspace of M2◊2(R). Find a basis for W and find its dimension.

2. (3+3 pts.)

(a) Let x and y be distinct vectors of a vector space V. Show that if — = { x, y } is a basis for V

and a is a nonzero scalar, then “ = { x + y, ax } is also a basis for V.

(b) Let — =
)

1 + x, 1 ≠ x, x2 *
be an ordered basis for P2(R). Find

#
3 + 5x + x2$

—.

3. (3+3 pts.)

(a) Let W = { f(x) œ P2(R) : f(0) = f Õ(0) and f(1) = f Õ(1) }. Find a basis for W.

(b) Let W = { ( x, y, x ≠ 2y ) : x, y œ R } be a subset of R3. Show that W is a subspace for R3.

4. (3+4 pts.)

(a) Show that T : R2 æ P1(R), defined by T(a, b) = a + bx is linear.

(b) Let T : P1(R) æ P2(R) be a linear for which T(t + 1) = t2 ≠ t and T(t ≠ 1) = t2 + 1. What

is T(5t + 1)? Explain.


