Answer on Question #44643 — Math - Linear Algebra:

T:R?> - R? and S:R? - R? be linear  operators defined
T(x1,x2) = (X1 + X2, %1 — X2);
S(xq1,%2) = (%1, %1 + 2x3);

(a) Find TeS and SeT.
(b) Let B = {(1,0)7, (0,1)7} be the standard basis of R3. Verify that
[T o S]B = [T]B o [S]B.

Solution.

(a)
(T oS)(x1,x2) = T(S(xpxz)) =
= T(xq, %1 + 2x5) = (3 + (g + 2x5), %1 — (%1 + 2x3)) = (21 + 2x5, —2%,);
(S o T)(x1,%2) = S(T(x1,%2)) =
= S(xy + 23,200 — x3) = (31 + %2, %1 + x5 + 201 — x3)) = (%1 + x5, 3%, — x3);
(b)
Denote e; = (0,1)7,e, = (1,0).
Te, = (1+0,1—0) = (1,1);
Te,=(0+10—-1)=(1,-1);
Se; =(1,14+2-0) =(1,1);
Se; =(0,0+2-1) =(0,2);
(ToS)ey=2-1+2-0,—-2-0) =(2,0);
(ToS)e,=(2:-0+2-1,-2-1) =(2,-2);
Hence:

Tone) =5 %) E):
T(xq,x2) = (1 _11) (2),

s D)
[T]B < [S]B = (1 _11) (1 3) = (1 11 -1|rJ(r—11)1 11 10 9rJ(r—11')2- 2) =

-C 2)-rrest
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