QUIZ SOLUTIONS #10, 9/27/07

MATH 54, FALL 2007

Show your work and justify your answers! Feel free to use both sides.

Name:
1. (4 pts) Write the transformation given in the standard basis by the matrix A = [ 21 1 in

terms of the basis 71 = { _1 ], Ty = [ _:23 }

We let S = { _11 _32 } be the change-of-basis matrix. Then S~'AS is the matrix in the (v'y, ¥'3)

basis. Thus we need to find S~!:

-1 =2 10 x —1 1 2 -1 0
1 3 |01 T l13] 0 1| 1%
1 2 -1 0| =211 o 1 0 -3 =2
01 1 1 0 1 1 1
Thus S~! = { _13 _12 } Thus our answer is
0 =3 =22 1][-1 -2
sas = |3 PP
-8 =5 ][ -1 -2
o 3 2 1 3
_ 3 1
o -1 0

2. (a) (3 pts) Show (by checking the conditions) that the following is a subspace: the space of all

2 x 2 matrices with (1) in their kernel.

Let V be the space of 2 x 2 matrices with (1) in their kernel.
We check the conditions for this to be a subspace (of the space of all 2 x 2 matrices):
e Zero is in V: yes, the kernel of [ 8 8 is all of R?, and in particular contains the vector

7]
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e Closed under scalar multiplication: Suppose A is in V. We show kA is in V (for k any

scalar). We calculate: (kA) [ (1) } =k (A (1) 1) = k(ﬁ)) = 6), so indeed kA isin V.

e Closed under addition: Suppose A and B are in V. We show A + B is in V. We calculate:

(A—l—B){(l)]:A[(l)}—l—B{(l)]:6)+6>:6>,soindeedA+BisinV.

Thus V is a subspace of the space of all 2 x 2 matrices.

(b) (3 pts) Find a basis for the subspace given in part (a).

First we check what it means for a matrix to be in V. Write a general 2 x 2 matrix A as { CCL Z

a b

ThenAisianeansA[(l)}:?. We calculate: [c d] [0}:{6].ThusAisinVifand

1 d

only if b = 0 and d = 0. Thus the general form for a matrix in V' is Z 0 . Thus a basis for V is:

ey



