2.  SOLUTION B FEEN— 4R M EL
= Quiz 9 Z: HHA: 2023/11/15

AEERFHK 51828 > RIEMFE

1. Is T([z,y]) = [bx + 4y, + y,x + 1] a linear transformation of R? to R*? Why or why not?

Solution :

T ([, 5] + [0, B]) = T([z + 0,y + )
=[B(x+a)+4(y+0b),(x+a)+ (y+0b),(x+a)+1]
=[bBr+5a+4y+4br+a+y+bx+a+l]

T(xz,y) +T(|la,b]) = [br + 4y, +y,x + 1] + [ba + 4b,a + b, a + 1]
=[br+5a+4y+4br+a+y+bx+a+2]

Since T'(z,y) + T([a,b]) # T([z,y] + [a,b]), T is NOT a a linear transformation.

page 1 ofE



SOLUTION Quiz 9 FEE — 4R M &

2. Given A ~ H, please answer the following questions.

9 4 0 6 1 300 0 1
9 0 2 -2 5 020 3 -1
A=|-6 4 2 4 -2 H=|001 -1 1
-3 6 1 8 =3 000 0 O
3 43 -9 6 000 0 O

(a) the rank of matrix A, is _ 3
(b) Is A invertible? _ NO! .

(¢) a basis for the row space of A is 3, 0, 0, O, 1], [0, 2, O, 3, -1], [0, O, 1, -1, 1]

9 4 0
9 0 2
(d) a basis for the column space of A is —6|,| 41,2
-3 6 1
3 —4 3
0 ~1/3 07 [-2
—3/2| | 1/2 —3| |3
(e) a basis for the nullspace of A is 1|, -1 or 21,6
1 0 2 0
0 1 0 6

Solution :

(a) There’s 3 pivots in matrix H.

(b) Pick the rows in H which contains a pivot.
(c
(

) Pick the columns in A which the corresponding columns in H contains a pivot.
d) Let z4 = ryo5 = s. By H, 3x; + x5 = 0,229 + 324 — x5 = 0,23 — 4 + 5 = 0. Thus
1

Ty = %13,.772: _73r+%s,:1:3:r—3.
T 0 —1/3
T2 —3/2 1/2
r3| =7 1 +s| —1
Ty 1 0
Ts 0 1
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3. Let T([z,y, 2]) = [y — 2,22 + 2, —x + 2y + 2] an invertible linear transformation from R? to R3.
Find 7-([5, -3, 2)).

Answer: T7Y([5,-3,2]) =  =*[1,16,19]

Solution :

Let A is the standard matrix representation of 7'

0 1 —1 0 1 =17 [z]\"
A=12 0 1|, T(x,y,z]) = 2 0 1 Yy
12 1 12 11| |z

The standard matrix representation of 77! is A1

2 -3
A*lz7 -3 -1 =2
4 -1 =2
5
—1
7[5, =3,2)) = (A7 | =3])" = —[1,16,19]
2
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