Math 314/814: Matrix Theory Dr. S. Cooper, Fall 2008
Homework Solutions — Week of December 2

Section 6.6:

(17) (a) By definition,

p(D) | = [ 20(0) = p(1)
So,
som) = | T | =-erten
som@ = | ]| =-2e1-e

Thus, by definition,
SeThoea = [ [SeD)W> (Son)lo =[] 73 ).

(b) Note that

Thus,

In addition,

Thus,
Slpec = [ [Sen)lp [Stex)lp ] = [ b2 ] |

Therefore, by Theorem 6.27,

[SoTlp—s = [S]p—c[T]c—B = [ 1 (1) ] [ ; :? } = [ _i :? } :



(18) (a) We have, by definition,
(SoT)(p(x)) = S(T(p(x))) = S(p(x + 1)) = p(x + 2).
Thus,

(SoT)(1) = 1=1(1)4+0(z)+ 0(z?)
(SoT)(z) = z+2=2(1)+1(z)+ 0(z?)

Therefore,

(b) Note that

Thus,

In addition,

S(1) = 1=1(0)+0(x) + 0(x?)
S(x) = x+1=1(1)+1(z)+0(z?
S(x?) = (z+1)2=1(1) +2(zx) + 1(z?)
Thus,
1 11
Slpec = [ SWp [S@)p [S@)]p | = {o 1 2].
0 01
Therefore, by Theorem 6.27,
111 11 1 2
[SoTp—p = [Slp—rc[Tlcen = |:0 1 2] |:0 1 ] = !O 1 ]
0 01 0 0 00

(19) Let B = {1,z} be the standard basis for P;. From Exercise (1), we have

[T]BzA:[_(l) (1)]

Since det(A) =1 # 0, we know that A is invertible. Thus, by Theorem 6.28, T is invertible and

T = A1 = [ v, } .

o [T (a+bx)]g = A [a + ba]g = [ (1) _é ] [ Z ] B [ K ] |

a

We conclude that T~ '(a + bx) = —b + az.



(20) In Exercise 5 we found that
1 00
Amrea=]1 0 0]

1 11

where B = {1,z,2?} and C = {e1, ez} are the standard bases of P, and R?, respectively. Since A
is not a square matrix, it is not invertible. Therefore, by Theorem 6.28, the transformation T is
not invertible.



