Solution (#735) Let A, B be n X n matrices. Show that the following are subspaces of M,,,.
(i) Let Uy = {X € M,,;, : AX = 0}. Note that 0y, is in Uy. Further if X and Y are in U; and «, § are real scalars

then
A(aX +8Y) = aAX + FAY = a0+ 50 =0,

and hence aX + BY is in U;.
(i) Let Uy = {X € My, : AX = XA} . Note that Oy, is in Us. Further if X and Y are in Uz and «, 8 are real
scalars then
AlaX +8Y) = «aAX + BAY
aXA+pBYA
= (aX +pY)A
and hence aX + BY is in Us.

(iii) Let Us = {X € M,,,, : AX + XB = 0}. Note that 0, is in Us. Further if X and Y are in Us and «, 8 are real

scalars then
AlX +8Y) + (aX +5Y)B=a(AX + XB)+ B (AY +YB) = a0+ 50 =0,

and hence aX + BY is in Us.



