Math 572
Winter 2010

Exam 1 Review

(1.) Determine if L : V' — W is a linear transformation:
(a.) L:R3 = R? and L(x) = (v3 + z2,21 + 22)7.
(b.) L:P3 — R? and L(p(z)) = (p(0),p(1) + 1)7.
(c.) L:CY~1,1] = Py and L(f(z)) = £ (0)x + £(0).

(2.) Let L : R® — R3 be given by L(x) = (z1 — 22,72 — 23,23 — 21)7 . Find a basis for ker(L)
and L(R3).

(3.) Determine the matrix representation of L : V' — W with respect to the given bases (for
V and W, respectively):
(a.) L:R3 = R? and L(x) = (221 — o2, 79 — 423)T with respect to [e1, es, e3] and [eq, es].
(b.) L:P3— Py and L(p(z)) = p(1)p'(z) + p(—1) with respect to [2, z,1] and [z, 1].

(4.) Let L : R? — R? be given by L(x) = (321 + 2,23 —2z2)T. Find the matrix representation
of L with respect to the bases [uy, us, us] (for R?) and [v1,va] (for R?) where

5) 4 —6
2 -2
u=|7|l,u2=12|,us=1|-5 andv1_< 2>,V2—<1>
1 0 7

(5.) Suppose that L : P35 — P3 and that the matrix representation of L with respect to basis
[2,2,1] for P3 is given by:

2 =71
A=]1-1 -3 1
3 1 0

Find the matrix representation of L with respect to the basis [322+2z+11, 2241, —922 —82+7)].

(6.) Let S = Span(1,z,3x? — 1) be the subspace of C[—1,1].
(a.) Verify that [1,z,32% — 1] is an orthogonal basis for S.
(b.) Find the least squares approximation of /3 in S.

(7.) Find an orthonormal basis for the subspace S of R* spanned by the vectors:

-1 -9 2 -1
-3 —6 1 —6
X1 = 0 , X2 = 9 , X3 = 0 y X4 0
-2 -2 2

(8.) Find an orthonormal basis for the subspace S of C[0, 1] spanned by the vectors 1, z, 22



