
 
1 Let be the setofvectors in R givenby cab c in R3 a c andb of
a Does contain the 0 Vector Yes

o o o satisfies that a c C0 07 and b O

b Is Vclosedunderaddition Yes

Say Ui Caibi C and Cas bz.cz are in V
thenwe must have b bz o a Ci az Cz
Then as a a c or bribe0 so Utv a taz bitbz C1oz is still in V

c Is Vclosedunder multiplication Yes

Say u a bi C is in V
then we must have a C b o
Then if we multiply a realnumberk to w Ku ka Kb KC
Wherek.b.IO andKa KC

So Ku is still in V
d Is a subspace ofRs Yes

Based on definition Zerovector is in V meet

Closure underaddition meet
Closure underscaler multiplication meet

So V is a subspace ofRs



2 LetU be the setofvectors in R givenby cab c in R's CIO

a Does contain the 0 Vector Yes

o o o satisfies that Czo

b Is Vclosedunderaddition Yes

Say Ui Caibi C and Caz bz.cz are in V
thenwe must have a70 0270
Then as c Gyo so Utv Cataz bitbz Gta is still in V

CC Is Vclosedunder multiplication No
Say U a bi C is in V
then we must have G20
Then if we multiply a realnumberk to w Ku ka Kb KC
where KCmight benegative ti e k 17 in whichcase Ku is not in U

d Is a subspace ofRs No
Based on definition Zerovector is in V meet

Closure underaddition meet
Closure underscaler multiplication does not meet

So V is not a subspace ofRs



3 When is the set of solutions to a matrixequation a subspace
Example

g I I
Inthis case X o yandZ are free

variables

Thesetof solutions are y x f z
so span f Og meets the requirementof I is in the subspace

closed underaddition

closed under scalermultiplication

So spanfl 1,81 is asubspace in R
canter Example

go f I
Inthis case X yandE are free

variables

Thesetof
solutions

are
y f z too

Theset of solutions is not a subspace because Og is not in the set

Combing bothexamples we have the choice sometimes



4 Observe that in the rowreducedmatrix

o
o t
0 O

Oo Oo to Red representing pivots

So first second third columns are pivotal columns

Since thepivot columns of a matrix A form a basisforColCAI
Aswegoback to the previousmatrix thefirst second third columns are thevectors

spanning ColCAI

so the solution shouldbe
Sy f Ig µ

Note
doesnot spanthe Collas because ColCA contains

vectorsvectors whose last coordinate is nonzero



O O I5 A's row reduced echelon form is as follows fg g gg
The freevariables are and Xy The parametricformof thesolution set is

I fit
Therefore

NuiCA Spon


