Solutions for Test 4

Problem 1

a) When @ ad b are not proportional. b) False. ¢) True
d) The vectors

1 0

—1| and 1

0 -1

form a basis.
e) The first is not linear, the second is.

Problem 2

The column space is one dimensional and a basis is given by the vector

1
3
2

The nullspace is two dimensional and a basis is given by the vectors

1 3/2

Problem 3

Underdetermined system. Have to find the a vector # whose length is as small as
possible and that satisfies
S |1
AT = [ 2]

1 1 1
A= [1 ~1 —1] '
Such a vector must be perpendicular to the nullspace of A and hence in the column
space of AT. Thus

where

Z=ATz

for some vector Z. Therefore
r._ [1
AA" 7 = [ 5

and
5/8

7= 28]

1



and hence
3/2
Z=|-1/4
-1/4

Problem 4

Overdetermined system. The vector b is not in the column space of the matrix A.
Have to find a vector b* in the column space of A such b—b* is _perpendicular to the
column space of A. ThlS guarantees that the distance of the tip of b to the column space
is minimal. Therefore b — b* is in the nullspace of the matrix AT. Thus

AT(b—b*) =0

and

for some z*. Therefore

and
. { 2/3 ]
-1/3
and
2/3
b* =1 1/3
-1/3



