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Topic7- Subspaces of M

Lef: Let s, Er
be r

vectors in I? The set of

all linear combinationsT

++ ... + CrV

is called theespace
spanned

by Fas ...s Vr
.
We denote it by

span(s.Fr

=Gutt ... + Cr)ay2
yun, GEIR]

Call this subspace
W .
If

...... En are linearly
independent

then we say
that the dimension

of W is r
and write dim (wh = r.

and call B =[vir]ais



Wlet = <2)
Let

W = span(y) = [c)cIR]
= Ec<, 2)/CEIR]

For example some
vectors in Ware :

2. = 24 , 27 = (2, 47

- = -4 ,2) = ( ,
- 2)

Ev = =< , 2) =<ti

1 . = < 1
,
2)

0 = 041 , 2)
= (0, 07 = 8



1
&

-

-

-rI--- W is the line

that all these

W
-

rectors lie on

-

Sinceis not the zero rector ,

B = [E) is a linearly
independent set

And W = span() . So, B
is a

basis for W .

Since i has
I

rector , the
dimension of

w

is dim (w) = 1.



EX: In12 let = = <1, 07, j = < 0, 17

We already know B =[ , j] is a

basis for all of 12
,
that is

I
,
I are linearly independent

and

span( ,]) = /" because any
rector

= =( ,b) = a +
b.

1

i = (a ,b) = a+ b5

bi
a

So
,
IR2 is a

subspace
of

itself.

And dim(IR2) = 2

because the
basis

B has 2 vectors
in it.



-ef: In IRY
,
let

W = span (5) = [c)cc1R3
= 50]

This is called the trial
subspace

It has no basis ,
however we

-detienthedisiothe-
dim(w) = 0

-



Alspaces of IR

=>
#F



subspacesInR3

origin

through
the=>I originthrough

I
a plane

IR3
I



theoremHomogeneoussubspace

Let W be a subset of IR"

Then W is a subspace if
and

Only ifW consists of all

rectors Y = <XisX ...s Xn]

that solve a homogeneous

system of linear equations

aiX ,
+ 9

,2X2+.. +
a

, n Xn = 0

&
z ,

X
,
+ AzzXz+. + aan Xn = 0

! i :+&maxatio + Amexe=
/
&humogeneousmeans = o on

all equations



Ex: In IR3
,
let

W = S(x, y, z)) z = 0]
u

homogeneous

~ Z linear system

W
- Of all the

-
-
- <X,y , 07 Vec tors in3 the*

W consists

X XY
- plane .

Let's find a basis that spans
W.

Suppose ↑ is in W.

Then,

= = <X , y , 0)
= (x , 0, 0) + (0, 4 , 07

=
x(1 , 0,8) + y70,

1
,
0]

= xi + y5



So
,
W = span(

,
]) .

,I linearly independent ?
Consider

i + c]=
This becomes

441 , 0 , 07 +
240, 1 , 07

= 70 ,
0
,
0

<400 + (5, 4 / 07
= 40 , 0, 0EWhich gives

Thus ,
Es

I<C , C , 07
= <0,

0
, 07

uL
Thus , c = 0, Cu

= 0.

So the only solution
to

<, +c= -

is c
,
= 0
,
C= 0.

are linearly independent
.

So , B = [ ,]] is a basis



for W.

Thus ,
W has dimension

because B has I
vectors

in it.


