MATH 310, Section 6.3 Solutions
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4. T(z,y) = (4x + y,0,2z — 3y) has standard matrix | 0 0
2 -3

30. Ty : R? — R2, Ty (z,y) = (x — 2y, 2z + 3y) has standard matrix [ ; _g ]

Ty : R? — R?, Ty(w,y) = (y,0)has standard matrix [ 8 (1) ]

. .10 1 1 -2 2 3
The standard matrix for 75 o T} is [ 0 0 ] [ 5 3 } = [ }

The standard matrix for 77 o T5 is [ b2 ] [ 01 } = [ 01 }

2 3 00 0 2
1 00
36. T(z1,z2,23) = (x1, 1 + 2,21 + 2 + x3) has standard matrix A= | 1 1 0
1 1 1
You can see that det(A) = 1, so A is invertible. Now find its inverse.
10 01 0O 100, 1 00 100 1 00O
11001 0|—-|010|-11O0]—={(010-1 10
1 1 1{0 0 1 0O 1 1(-1 0 1 0 0 1 0 -1 1
1 00
Thus A== | —1 1 0 |, and this is the standard matrix for 7.
0 -1 1
T 1 0 0 X1 I
Consequently, 771 To = -1 1 0 To | = | —x1+ 22
T3 0 -1 1 xr3 —Z9 + X3

Therefore | T~ (x1, x2, x3) = (21, 22 — T1, T3 — T2)

(1 1

38. T'(x,y) = (x + y, 3z + 3y) has standard matrix A = 5 3|

Since |A| = 0, this matrix is not invertible, so | T is not invertible. |

50. Let T : P, — Py be given by T(p) = z?p. Find the matrix for T relative to the bases B = {1,z, 2%}
and B’ = {1, 2,22, 23, 2%}

0 0 O
0 00
A=[[TQ)]p [T@)]p [T@)p]=[[*p g [@]lz]=]1 0 0
010
0 01
000 0
0 00 a 0
Checking, Ala+bz+cz)]p=|1 0 0 b |=1|a|=a?+bzP+cat]p = [T(a+br+cr?)|p.
010 b
0 01 c



