Math 3083 Linear Algebra (Luecking) NAME:
(Please print clearly)

Tenth Quiz (solutions) Due April 3, 2024

The following problems are based in R" for some values of n. Use the standard scalar product

when necessary.

1 1
1. For the vectors u = 3 and v = _i , let S = Span(u,v) and find a basis
0 1
for S+ . Hint: this comes down to solving a system of equations.
Ans: We need to solve the system: u’x=0, v'x=0.
The augmented matrix of this system is 12 200 )
11 =1 110
: 1 0 -4 210
Reduced echelon form is [ 0 1 s _11o0 ] .
This gives the equations: xz; = 4x3 — 224 and xo = —3x3 + x4. Let x3 = o and
4o — 203 4 —2
x4 = [3; the solutions are x = _3O;+ s and the basis is: 71 , é
o) 0 1

T1— T9g — 203 =1
T — X =3
201+ + w3 =T

+ x5 T3 =09

2. Find the least squares solution x for the inconsistent system:

1 -1 -2 1
1 -1 0 3 .

Ans: Let A= 9 1 1 and b = - | so the system is Ax = b, and we solve
0 1 1 5

6 0 0 18
instead ATAx = A"b. Thatis, |0 4 4|x=1] 8]|.
0 4 6

10
6 0 0|18 1 0 013 3
Row reduce: 0 4 4| 8] =10 1 0| 1]|. Thishassolutionx= |1 |.
0 4 6|10 0 0 1]1 1
1
Check this by verifying that the residual b — Ax = [ _1 ] is orthogonal to the
3

columns of A.



