
Solutions – §4.7

12. Find a basis for the null space of A =




1 −1 2 1 0
2 0 1 −1 3
5 −1 3 0 3
4 −2 5 1 3
1 3 −4 −5 6



.




1 −1 2 1 0
2 0 1 −1 3
5 −1 3 0 3
4 −2 5 1 3
1 3 −4 −5 6




2R1 − R2 → R2

5R1 − R3 → R3

4R1 − R4 → R4

R1 − R5 → R5




1 −1 2 1 0
0 −2 3 3 −3
0 −4 7 5 −3
0 −2 3 3 −3
0 −4 6 6 −6




2R2 − R3 → R3

R2 − R4 → R4

2R2 − R5 → R5




1 −1 2 1 0
0 −2 3 3 −3
0 0 −1 3 −3
0 0 0 0 0
0 0 0 0 0




R1 + 2R3 → R1

R2 + 3R3 → R2




1 −1 0 5 −6
0 −2 0 12 −12
0 0 −1 3 −3
0 0 0 0 0
0 0 0 0 0




2R1 − R2 → R1

−1
2R2




2 0 0 −2 0
0 1 0 −6 6
0 0 −1 3 −3
0 0 0 0 0
0 0 0 0 0




c = −3d + 3e

b = 6d − 6e

a = d

Therefore vectors in the Null space are of the form d




1
6

−3
1
0




+ e




0
−6

3
0
1



. Hence








1
6

−3
1
0




,




0
−6

3
0
1








forms a basis for the Null space.



22. Determine the solution to the linear system Ax = b and write it in the form x = xp + xh.

A =




1 −1 2
1 1 2
1 −3 2


 , b =




1
−1

3







1 −1 2 1
1 1 2 −1
1 −3 2 3







1 −1 2 1
0 2 0 −2
0 −2 0 2







1 −1 2 1
0 2 0 −2
0 0 0 0







2 0 4 0
0 2 0 −2
0 0 0 0







1 0 2 0
0 1 0 −1
0 0 0 0




x2 = −1

x1 = −2x3

x =




−2x3

−1
x3


 =




0
−1

0


 + x3




−2
0
1





