MATH 333: Midterm
October 19, 2004. Name:

1. [30] For each of the linear transformations 7" defined below, determine the standard matrix [7']
associated with it.

(@) T:IR® — IR? T(x) = (225 — x1, 71 + 5x) Where x = (11, 19, 73).

1] =

(b) T : IR* — IR? where T(x) is the projection of x onto u = (3, —1).

[T] =
(¢) T : IR* — IR® where if e1, e, and e; are the standard basis vectors and

T(e1 - 63) = (2, 1, 2) y T(61 + 63> = (O, 1,2) , T(EQ) = (3, 1, 2) .



2. [20] Indicate which of the following sets 1 are subspaces of the indicated vector spaces V.
If W is not a subspace, state all closure properties which are not satisfied and illustrate their failure
with a specific example.

AV =R W={rcR®: 2, + 2y + 23 =1} where z = (x1, 5, 73).

b)V =P, W ={ue P,:u(2) =0} where u(z) = az® + bz + ¢ for scalars a, b, c.

C)V = My, W = {A € My : TT(A) = a1 + ao2 :O} where A = [ i iz ‘|

ag1 A2

V=P W={ueP:ulx)=ar’+bx+c, a>0}.



3. [10] Compute a basis .S for the solution space of the following system of equations:

r1+axo+a3+xg = 0 1)
2[E1—$2+2ZE3—I4 = 0. (2)



4. [10] Let w = (1,1), v; = (2,1) and v, = (—1,3) be vectors in IR®. Write w as a linear
combination of v, and v,, that is, find scalars a, b such that

w = avy + bvs



5. [10] Let V' = P and w = 12z € V. Compute the coordinate (w)s = (c1, ca, c3) Of w relative
to S = {vy, v, v3} Where

v =20+ -1 , vo=2"+22+1 , wv3=—-2°+3z.



6. [20] Indicate whether the following statements are True (T) or False (F). When the statement is
False, give a simple counterexample.

a) Let u, v, w € IR?. If u is orthogonal to v and w then v is orthogonal to 2v — w.

b) Two independent vectors z, y € IR® span every two dimensional subspace W of IR?.

c) Let V' be a vector space with dim(V') = 3 and S = {uy,ug, us,us} C V where uy, uy, ug are
independent. Then V' = span(9).

d) If T : IR? — IR? is a linear transformation then dim(N(A)) = 0 where A = [T,



