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1. Let L : R?> — R? be the linear transformation for which
L(1,0,0) =(-2,-3),L(0,1,0) = (3,2),L(0,0,1) = (1,-1).
a) Find L (1,-1,2).
b) Find L (21, xq, x3).

¢) Determine the matrix of L relative to the standard bases R® and R?.
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d) Determine the matrix of L relative to the standard basis for R* and the basis {(2,3), (3,2)}.

. Let L be the linear operator on the space of polynomials of degree < 3 so that
(1) =14+t L({t)=t+> L(*) =+ L(#) =1

(a) Find L (2 —t +t* — ¢%).

(b) Compute the matrix of L relative to the basis B = {1,¢,t* t°}.

(c) Find the matrix of L relative to the basis C = {1 +tt+ 12241, 1}

(d) Find the matrix of L relative to the pair B,C.

Prove that the mapping given by

L(X)=AX-XA

is a linear operator on Maxz (R). Find its matrix relative to the standard ordered basis for
M 2x2 (R) .

4. Let V be a finite dimensional vector space with bases B,3" and let P, be the B to B’ change
of basis matrix. The operator [ : V' — V given by I (v) = v for all v in V is called the identity
operator. Find the matrix of I

(a) relative to C

(b) relative to B’

(c) relative to B and B’

(d) relative to B’ and B.

5. Find the matrix of the projection (of R?) on the x1x5-plane relative to the standard basis.

6. Find the matrix of the reflection (of R®) with respect to the z;zy-plane relative to the
standard ordered basis.



7. Find the matrix of the reflection (of R?) with respect to the xy-axis relative to the standard
ordered basis.

8. Find the matrix of the rotation (of R?) through the angle # relative to the standard ordered
basis.

9. Let V be the vector space spanned by the UC-functions B = {1, x, 2%, cosz, sin :L“}

d
a) Is D = — a linear operator on V7 If so find its matrix relative to .
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b)Is J = a linear operator on V7 If so find its matrix relative to B.
0

10. Let L : R* — R3 be the linear operator given by
L (w1, m9,73) = &y — 3 — 23, —T1 + T3 — X3, —T1 — Tp + T3.

Find scalars A and vectors v so that

L(v) = \v.
Find a basis for R® consisting of v’s satisfying this condition and determine the matrix of L
relative to this basis.




