Problem for the week of February 6, 2012

Let M3(R) be the vector space of all 2 x 2 real matrices. The standard basis for

M (R) is given as follows:
10 01
E, = ) Ey = ’ E3 = ) E, =
00 0 0 10 01

Define the linear transformation

T(X)=XA-AX

where X € Ms(R), and A = .
01

(a) Find the matrix representation of 7" under the basis F;, i = 1,2, 3, 4.
(b) Find a basis for the range of T'.

(c¢) Find a basis for the kernel of T'.

Solution
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HERERE B AAGE T(E), it

0 2 0 0 2 0 0
T(E) = , T(E) = » T(E3) = » T(Eq) =
0 0 0 0 0 2 0
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00 -2 0
2.0 0 -2
[T] =
00 0 0
00 2 0




(b) BFTEM [T] SITEATESR, A% THIRLTIR Af:

100 -1
001 O
000 O
(000 0]
SEET (1) E’g%1$D3f?ﬁ}$ET:I,HTH’\JfEﬁ%EHJ%{ 2 (1) ; _(1) (1) }

(c) 1 (b) AT&0 [T] B9ZFE 2R (0,1,0,0)T 1 (1,0,0,1)T HERTIRL, #& T AEEE

01 |10
AR , o a




