Linear Algebra I Worksheet 3 Solutions June 22, 2007
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1. Consider the linear map L : R* — R* given by L . = a4 ad
d 3b+c—d

(a) [3 pts] Find the standard matrix representation A for L.
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(b) [4 pts|] Show that L is an isomorphism by finding the inverse of the matrix A
from part (a).

0 10 -11]1000 1000 8/3 4/3 1/3  —4/3
1 110 | 0100 0100 | 5/3 1/3 1/3 -1/3
-100 4 | 0010 ~ oo 10 | —-13/3 —-2/3 —-2/3 5/3
0 31 —-1]0001 0001/ 2/3 1/3 1/3 —1/3
So
8 4 1 —4
yE. 115 1 1 -1

~3|-13 -2 -2 5
2 1 1 -1

(c) [3 pts] Use your answer to part (b) to write a formula for L=! : R* — R? like
that for L above.

8a+4b+c —4d

1 S5a+b+c—d

3 | —13a —2b —2c+ 5d
20+b+c—d
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2. Consider the basis S =< [1], (0], |1 for R3.

(a) [3 pts] Suppose [v]s = |2



1 1 0 3
v=1|1|+2(0]|+3|1| = |4
1 1] 1] |6
=
(b) [3 pts] Find the S-coordinates for |2
—3—
110 |1 100 |0
1 01 | 2~ {101/ 1{,
1 11| 3 111 | 2
S0
1 0
2] =11
3, |2

3. [b pts| Show that [v]s + [w]|s = [v + w]g for any two vectors v and w and any
basis S.

Suppose S = {vy,...,v,}, and set v=a;vy+---+a,v, and w =
aq bl
byvi+---+b,v,, so that [v]s=|:| and [w|s=|:|. Then the
Qn b,
left side of the equation becomes
aq bl ay + bl
Vis+wls= ||+ || =]
an bn, an + by,

On the other hand, note that

V+W = (a1vi+: - +a, V) H(01vit -+, vy) = (a14+b1) Vit -+ (an+0n) Vi,

so that the right side of the equation also is

a1 + by

[V+w|s = :
a, + by,



