Math 254 Fall 2011 Exam 1 Solutions

. Carefully state the definition of “subspace”. Give two examples in R?.

A subspace is a subset of a vector space, that is itself a vector space. Many
examples are possible, including R? itself, the zero-dimensional subspace
{(0,0)}, and one-dimensional subspaces like {k(2,3) : k € R}.

. Letu=[5612], and v = [ 32} . For each of the following, determine what type they are

(undefined, scalar, matrix/vector). For each matrix/vector, specify the dimensions.
DO NOT CALCULATE ANY NUMBERS.

a) (u+vT)T: 3 x 1 matrix or column vector
b) uvu: 1 x 3 matrix or row vector
¢) uTvu: undefined
d) u- (u x v): scalar

u

e) u X (u-v): undefined

. Let w=(1,1,-1), v = (4,5,10). Determine, with justification, whether these vectors
(in R?) are orthogonal.

(
(
(
(
(

We calculate u-v =445 —10 = —1. Since u - v # 0, these vectors are not
orthogonal.

.For A=[%0}% and B = [z f(l)l], calculate AB and BA.
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AB=[Jo1), BA= |

. Foru=(1,1,—-1) and v = (2,—1,0), find w x v and v X @.

For @ x v, we consider . fﬁ { , getting (07 — 2] — k) — (2k 4+ 14 0)) =
2-10 2-1
—%—2}'—3]%, sou X v=(—1,—2,-3). For v X 4, we consider ;_]1 ]5 ;_]1 ,
11 -11 1

getting (i + 07 + 2k) — (—k 4+ 01 — 2j) =i+ 2j + 3k, so v x @ = (1,2,3).

ALTERNATE SOLUTION: uxv—(z+j k) (2@—])—2(z><7,) (zxy)—l—
2() x1)—(jxJ)—2(k x 1)+ (kxg)_O k— 2k—|—0 2]—@-—@—2] 3k =
(—1,-2,-3). Also, vxu—(2z J) X (H—j—k)—Z(zxz) (sz)+2(z><
D=0 x7)—2 (zxk) (Jxk) = 0+k+2k+0+2741=1+2)+3k = (1,2,3).



