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1
Find a basis for R*® which contains the vector » = | -1
1

Let A be a 3x3 matrix with columns  C, C,, C,.None of the columns of A are zero.

Show that  "a. C’l‘ C, = 0 a1 g3
b ¢'¢C = ¢'c 1<ijs3
¢ MGG =06'¢=c/c¢ =0 then [0, Cy}is
a linearly independent set.

U, V, and W are vector spaces. T and S are linear transformations between V and W,
and W and U respectively [ T: ¥ - W, S: W -~ U ]. Showthat ker T ¢ ker ST.

Definition: Let x and yp be vectorsin R”, x and y are orthogonal if and only if
xy=0,

Problem:

If x and y are vectors in R”, showthat x and y are orthogonal if and only if

lx+yl = lx-yp].

For what real values of x will the following set of vectors in R? be linearly independent?
B = {2x, -1, -1), (-1, 2x, 1), (-1, -1, 2¢ )

a. In the vector space R?, extend the given set to a basis for R3.
B={(-1,23), (1, -2, -2)}
b. Find a basis for R* which contains the vectors

v ={1,-1,1,-1), w = {0,1,0,1).

Consider the vector space M. Let V be the set of all nxn matrices with the property

that A7 = -4. Determine whether or not V is a subspace of M, . Justify your answer.



10.

11.

1 -1 5 -2 2
. 2 -2 -2 5 1
Let A be the 4x5 matrix, 4 = Determine bases for Row A,
0 0 -12 9 -3

-1 1 7 -7 1
Col A, Null A. Determine the rank of A.

If Uand V are subspaces of V and dim U = 2, show that either I/ ¢ W or
dim (UN W) < 1.

Given that the set of vectors, {u, v, w} are a basis for the vector space V, determine

whether or not the given sets are bases for the vector space V. In each case justify your
answer.
a. fw+v,vsww+u

b. {2u+v+3w,3u+v—w,u—4w}

mn R

Let B = {4, 4y . 4} < M, andlet D = {4, 4,7, .. 47} ¢ M,,. Show that
a. B is linearly independent if and only if D is linearly independent.

b. Bspans M if and only if D spans M
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