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⑪
suppose=.
Then < ,

(1 , -1) = <0 ,
0).

Then <-c , -4)
= <0 ,0

So, = 0.

Thus
, Say is a lin ,

ind ,
set.

So we can make
W = spanta)

and B
= [] is a basis

for W.

-

⑭
W = span()

=Scale RY.

Some rectors
in Ware

:

-

2 . a =
2( - 1

,
- 1) = (

- 2
,

-2)

- = - 4- 1
,
- 1) = < ,

k

t = =( ,
-1 = (ziz7

0 = 0 (- 1,
- 1) = 40 , 07



⑮

-[
-

za
-

⑮
dim(w)=

since i
has I

vector in
it

-

⑪

= = <4 ,4) =
-4( ,- 1)

=
-4

Since I =
- 4* we know

that

is in W = Span().



-
T

v
= c?

We would
need

< ,2)
= c ,
71 ,

-1

which
would require

( , =)
= ( 4)

- c) 1
W

so , -
= 1

,
-

= E -fiand
=E

Then =
-1

This is impossible
.

Thus , I is
not in

W = span() .



Eal
suppose + cr =

0

.

Then , c , <1 ,
0
,
07 + c

<0,
0
,
1) =20 ,

0
,
0)

Then
,
<C , 0 , 07

+ (0 , 0 ,27
= <0 ,

0
,
02

So
,< ,

0
,
(2) =

10
,
0
,
07 .

Thos, <
= 0,

= 0 .

Since the
only

solution
to citcn

=

that

is < =
0
,
c
= 0

we
know

I
,
In are linearly

independent
rectors.

Thus , B
= [i] is a

basis

for W = span(i).



⑮
W = spar( ,Tc

=S +
ch)(EIR]

some vectors
in Ware

25 - 32= 2 (1 ,
0
,
07 - 320,

0
,
1 = (2, 0,

-3)

+ o = <1 ,
0
,
07 + 00 ,

0
,
1 = <1 ,

0 ,
03

-- 10h = - (1 ,
0
,
07 - 10 (0,

0 ,
1) = ( 1

,
0
,

- 16)

=
ones of the

form

+c = c
,
<

,
0
,
02 + 240,

0
,
1

= 0 ,
4)

This is the plane
y =
0
,
ie

these vectors
lie on

the



-ma
X

Thebasic p = [E , []) Since
in it,

for W has I
rectors

dim (w) = 2 .



⑮
= = (3 , 0 ,2)

= <3 , 0, 07
+ 10 , 0 ,

27

= 3(1 , 0, 07+
240
,
0
,
1

-

= 32 + 2k .

+

~ is in W = Span(Esi).
Thus ,

ISuppose we tried to solve
i = c, +c .

Then we
would need

< 1
,
3 ,4)

= c( , 0 , 07
+ 4(0 ,

0
,
1

which
would require

< 1 , 3 , 4)
= ( ,, 0,

07 + 30 ,
0, 2)

Or

(1 , 3 ,
4) = < ,,

0
,
3)



But then 3 = 0.

This is impossible.

So , I is
not in W = Span(ish).

-

⑮
Suppose c +c

=

t

.

Then , C
<1 , 1 ,
1 + ce < , 0 ,

07 = 10,
0
,
07.

So, , 4 ,
47 + <2 ,

0
,
0 = 10 ,

0
,
0 .

Thus,+ ,,
4) =

(0 ,
0
,
07.

This gives c
+ c

= 0
,
4 = 0 ,

c=
0 ·

Then, <
= 0, = - c =

- 0 = 0.

Since the only
solutions to

-

< +b=

are =
0
,
c = 0 we

know that



i and is are linearly independent.

Thus , B
= [ , 5) is a basis

~W
= span (, ) .

⑯
W = span(,)

=E +(5), M]

Thus , some
rectors in

Ware :

Da + 5 = 0(1 , ( ,1)
+ (1 , 0 ,

0) = ( , 0 ,
07

- 2 + 25 =
- x , 1 , 1)

+ 22( ,
0
,
07 = ( ,

- 1
,

- 1)

2 + 05 = 2( , 1 ,
1) + 0(1 ,

0
,
03 = (2 ,

2
,
2)

SoSo
has I

rectors in it , dim (w) = 2.



⑪ We want to solve=
+ 25 ,

This requires
(21 3 , 37 = c

,
<
, (1) + c (1 ,

0 ,
07.

This needs (tc
- 3 ,-3) =
< ,
+ , ,

4) .

We get < + c
= E ,

< =
- 3,
= 3.

So , 4
=
- 3 , <

= z - c = t
- (3) = E

This, =
-3 + Es.

So ,
i is in W = Span(, 1.

TWe want to try to solve= + 25.

This becomes
(1 , 2 ,3)

= c <1 , 1 ,
1 + c <1 ,

0
,
03.

This gives
<1 , 2 ,

3)
=+2,

This gives
1 = G+C,

2 = c ,
3=

But <
= 2 and c

= 3 is impossible .

Thus ,
i is not in

W= Span( ,
is) .



⑭ w = 5(2)(2x - y = 03

El By the homogeneous subspace theorem,

W is a subspace of I
? Let's find a basis

for W.
&

Let = (5) be in W

Then

⑫= 0 .

=o

The solutions
to this system

are

y = t

x = Ey = Et

Thus ,

n = (j) = (E)
= +)") -

So any
rector of in W lies in the span

of = (vi) .

Since to ,
the set Ea] is a

linearly

independent set .



Thus
,
W = span (a) with

basis B = []

And dim (w) = 1 Since B consists of 1 vector .

# W = Span() = Scal < eRY ·

Here are
4 example rectors in W:

2 = 2)"2) = (2)
v = 0("i) = 18)

-3 =
-3)" ; ) = (=

m= (Yi) = (* )



⑮
w =S())

X -

2+23

Eti) By the homogeneous subspace

theorem ,
W is a subspace

of IR3.

Let's find a basis for W.

Let = (2) be in
W.

Then,
Q leading : X,Y

E& free : z

Then,

z = t

& -t -2t =
-3t

So ,

n = (2) =( )
= -(=i)

So any rector
in in W lies in the

spun
of = (=)



Sincea is a single non-zero
rector,

Sal is a linearly
independent set.

Thus , W = span()
with basis B

= (a).

So , dim (w) = 1 since i has I rector in it.

⑭ W = span(a) where
= ( =

3

,)
rectors in Ware :

Thus , four
example

2 =
2(i) = (= )

- = - () = (i)

z =E() =(

o = 0(= ) = (8)



⑭ w = S(E)(2x - 4y -3z = 0]

Fil By the homogeneous subspace
W is a subspace of IR

?

theorem,

Let's find a
basis for W.

Let i = (E) be in
W

Then,

[leading : X

free : Y , z

Thus ,

x = zy
+ zzQ

[②
y = t

③
z =

U

So ,

③ z = u

② y = t

0x = zy
+ =z = 2t

+ zu



Thus ,

w = (E) =(+
= (=) + (7)

= (2) + (3)
Thus , ift

is in W
,
the to lies

in the span
ofa = (5) and 5 = (2)

Let's show that
d are linearly independent.

Suppose
c, + c5 = 0
.

Then, (b) + c (2)
= (8)

so , (2) = (
Thus

,
24 +E = 0, <

= 0, =
0 .

- +

So , the only
solutions toCatb=

are c = 0, C
= 0.

Thus , a , is are linearly
independent,



Therefore ,
W = Span( , 5) where

B = [ ,
5] is a basis for

W.

And dim(w) = 2
since i

has 2

rectors in it.

⑭ W = span(, )
=Gaz),em] .

So , 4
example

rectors in
Ware

:

1. + 1 .5 = 1 - (j) + 1 . (3) = (4)

o + 25
= 0() +n() = (2)

10 + 05
= 10() + 0(m) = (2))

12 + 05
= (j) + 0(3) = (5)



# w =G()
*

-

- z + u = 0 3+ z - u = 0

Eti) By the humogeneous
subspace theorem,

W is a subspace
of IRP.

Let's find a
basis for W.

Let = () be in W

Then , already reduced

x
- z + u

= 0 leading :
X,

[Y + z - u = 0 free : z ,
u

So ,

x = z
-

uy =
- z + u2[E ⑪

Thus ,

u = S

z= t
-

+ S[=- z + u = - lY
-- S

X = z
- u=
1



= () = () = ()
+ (i)

= a (b) + s (i)
vector is in

W lies in the

Thus
, every

span
of = (j) , i = (i)

These rectors are
linearly independent

since if

x(j) + a (j) = (i)

then
which gives

< = 0 ,2
= 0 .

Therefore , W
= spar (, ) and B

=[ ,j]

is a basis for W.



And dim(w) = 2 Since i has z

Vectors in it.

# W = spar( , i)

4 example rectors
in Ware

:

Thus

, + vi = 1 . (j) + 0(i) = (b)

o .
a + 1 = 0 . (j) + 1 . (i) = (j)

2 + 15 = 2 . (jj) + 1 . (i) = (2)

sa-S = S . (j) - S . (i) = (


