
i÷÷



① Cal

span ({ so, 17 , 51,17 , C- 3,27} )

= { c. co ,Dt Ga,Dts C- 3,27 I ÷;)

Five example vectors in the above span
:

-

I - ( 0,17 t t.cl , 17
t I . C- 3,2 >=L-

O - Lo
,
17 to

- Ci , 17
t o . C- 3,2 )

=

10 - ( 0,1 ) t it 41 ,
1) t O - C - 3,2) =h

O ' co
,
17 t 1.41 , I)

- S . C - 3,27=4161-970
2. co , 17

- I . 4,17 t l
. C-3,27=5-4,370



① (b )

span ( { so,-2,27 , 41,3 , -17 } )

= { C ,
so
, -2,2 > t call, 3 ,

-17 / C
, ,
GEIR}

Fiptkabepai
:

O - ( O, -2,2) to
- 4,3 ,

- I > =(0,

1. ( o , -2,2)
to . 51,3 ,

-D=Lg

° ' so
,
-2,27 ti

- 51,3 , - I> =4

E-So, -2,27
- 251,3 , -17
=f5

5. so , -2 , 2)
t l - ( 1,3,

- I> =Cli



①Ccl

span ( { 2 , It x } )
= { 4.2 t Cz . ( It x) / cc ,

a anienrealan}

Fiptkabepai
:

0.2 to
- Clt x ) =⑥

1.2 to . ( it x ) =
②
-

O - Zt E ( it x )
=It ,

f- E) it
I. ( It x)
=tltH

10 . 2 - lo
. ( HX 1=10-10×0



① (d)

spank- I -2x
,

XZ
,
ltxtx

' })

={ c. C- I -2x)th(x4tg(Itxtxt) )
GEIGER)

Five example vectors in the above span
:

-

1.C- I - 2×1 to
. X' to . ( ltxtxtl

=

- lol - I -2x1tlox2-loCItxtx4-XG2ifl-2xl-2.x2tliCItxtx4e-l-3x-x@4f-l-2XJtO.xZ
to - (ltxtx

' ) =-

O - C- I -2x) t
5. x
'
-
5. (ltxtx

')=-



②Lal
We want to know if we can write

( 2,2 , 2)
= C

,
Lo , -2,2 ) t Cz

( 1,3 ,
- I >

Let's see .

The above equation
becomes :

(2,2 ,2)
= ( Cz ,

-2C
,
t 3oz , 2C ,

- Cz)

Now equate each
component to get

new:÷÷÷i
iii. it
" K¥111

"

it ! ) -



" fo
- "

if 'tO O 0

So we have

a÷÷÷ Esi: ¥:*. .

Thus ,

( 2,2 , 2)
= 2. ( O , -2,2)

t 2 . ( l , 3 ,
- l )

= 2. ii t 2
I

Se ,

< 2
,
2,27 is in the span

of ie and I .



② lbl
We want to know if we can write

<3
, 1,5)

= c
,
Lo , -2,2 ) t Cz

( 1,3 ,
- I >

Let's see .

The above equation
becomes :

( 3 , I , 5)
=L Ca ,

-2C
,
t 3oz , 2C ,

- Cz)

Now equate each
component to get

mi:i÷÷÷i
5 E

s Eg
s

,
¥'s" fit:/:/EIN f:

"

:b ) o .
.

5/2
5/2

" too It Is ) -z
6



I 5/2
" fo

- "

if )O O 0

So we have

5/2
3

a÷÷% Esi: ÷.
O

= 8/2=4

Thus ,

( 2,2 , 2)
= 4 . So , -2,2)

t 3 . ( 1,3517

= 4 iit 38

Se ,

< 2
,
2,27 is in the span

of ie and I .

¥
6



②H
We want to know if we can write

( 0,4 , s)
= c

,
Lo , -2,2 ) t Cz

( 1,3 ,
- I >

Let's see .

The above equation
becomes :

( O , 4,5>
=L Ca ,

-2C
,
t 3oz , 2C ,

- Cz)

Now equate each
component to get

new:i÷÷÷i
S Sh

S

o Eg .
±'s"

'

3/4)iii.Ht:
-

Ho ) no

5 She
5/2

" too la )
'

fo
- "

ik ) -
O O 2 9



%
" fo

- "

if )O O 9

So we have

%

"÷÷o⇒÷÷:÷÷÷÷÷
Thus , there is no solution

to

( 0,4 ,5)
= G. ( O , -2,2>

t E. ( 1,3517

= c. iit

so ,4,57
is not in the

span of
Ti and I .



② (d) You can proceed as in the

previous problems , but this one is

easy to solve
.

We have

( o, o, o> = O . So , -2,2
) to - 51,3 , - I >

→

= O .
it t O - v

Thus, Co, 0,07
is in the

span of ii and
I

.



③ Cal

we want to know if we can write

3t2xt x't 2x! c
,pitapat GF's

= c. ( 2 txt 4x4 tall - ×t3x4tG(
ltxl

This simplifies to

3 t 2x tx't 2×3 = (zqtczt G)tf ,
- G) X t (491-39)×2

NOW equate the coefficients
of both

sides to get :

3 =
2C ,
t Cz t Cz

.:÷÷÷÷÷÷



"÷ : " ÷: : it
÷:÷÷:i÷¥¥
" ±

."

" ÷
.
it

if! ! I →



The reduced system is

C
,
- Cz = 2 ①

We get the solution

÷÷÷..
Thus
,

3 t 2x txt 2×3 = 1 . pi - l . + zip,

So
,

3 t 2x tx't
2×3 is in the span

of pi ,pi , pi.



③ Cbl

we want to know if we can write

It X = c
,pitapat sis

I thx tox't 0×3=9/2 txt 4x4 tall
- ×t3x4tGlltx4

This simplifies to

It tix to - x' to- x' = (zqtczt G)tf ,
- G)Xt LYCEE) x

"

-#÷t§×3
NOW equate the coefficients

of both

sides to get :

I =
2C ,
t Cz t

( 3

.:÷÷÷÷÷÷
O



"÷ : ÷: :

÷:÷÷:c: ÷
"⇒ ⇒" " l:
" ""

÷: ¥ -



The reduced system is

C
,
- Cz = I ①

- she ④

Equation ④ is 0=-47 .

Which isn't true .

Hence the system has no
solutions .

Thus
,

3 tzxtx't 2×3=9
. car + Sip,

cannot be solved
for cc ,

Cz
, Cz .

So
,

3t2X tx't
2×3 is not in

the

span
of Ii , Tz , pi.



③ lol

we have that

0=0 -pitapat Oi,

Thus
,

O is in the span
of

ii. ii. i's .



③ Cd )

we want to know if we can write

4-Xtlex
'

= c
,pitapat GF's

4- Xt text = c. ( 2. txt 4×4 tell - ×t3x4tGlttX4

This simplifies to

4- XH 0×70×3 = (2C ,
tht G)tf , - G) X t (49+39)×2

NOW equate the coefficients
of both

sides to get :

4 = 2C ,
t Cz t Cz

i:÷*÷U.:÷÷÷÷÷÷



⇐ ÷ : t ÷: : o

÷¥:÷:c: ÷ it
"⇒ ⇒" " l: : :

""

""il:
"

is



The reduced system is

C
,
- Cz = -I ①

:÷O 0

We get the solution

Thus
,

a

= , . +z . to 3

4 - X t 10x

So
,

4- xtlox
'

is in the span

of pi , iz , pi.



④ Ca)

Methodic
n . matter what

"

bis
,

We want to
know if

can we always solve
the equation

I'=c ,

tccvatcsvs

for 4 ,
Cz ,

C } !

Let I' = Cbi ,
bz
,
637.

We
want to

see
if we

can
always

solve

( bybz.bz>
= c. ( 42,2

) tcz
( 4 , 1,2>

t GLO, 1,17

This equation
becomes

( bi ,bz,bz)
= (2C ,t4Cz ,

2C ,
t Cats , 2C ,

t Zcztcs )

which is
equivalent

to the system

b
,
= 2C ,

+4 Cz

i::÷::::÷÷÷÷:
e



l : : : ÷ :L :

i:c: I :#it
'÷÷i÷÷÷il
"

f ! ! -Y; f's's't th )- Eb ,

- Ib z t b 3

"g ( too ! -9,3 / III 's ba )- b
,
- 2b z -13 bz

ns.e.ie:÷"÷÷÷÷÷÷÷÷



③ gives Cz = - b ,
- 2bzt3bz

② gives ca
-

-

'

Jb , - that's -

- Ib ,

- ztbz - Ib ,-3kHz
=
- bztbz

① gives c
,
= Ib

,
- 2c<= Ib ,

-2 f- bztbz)

= tzb , tzbz
- 2b

}

Therefore
,
no matter what Cbi ,bybz )

is we have

(bi ,bubs>
= (Eb , t2bz

- 2b) ( 2,2 , 2>

+ (-bztbz ) 54 , 1,27

+ (
- b

, -2kt
( O , 1,17

Thus
, every

vector ( b , .bz , b ,)
in IRS

is in the span of Ti , is
. .

So
,
ii.i' a ,i's span IR

?



Method
Since we

have three vectors
I
,
,Tz , is

in a
three - dimensional space

IRS
,

if we show
that it , Tvs are

linearly independent , then
they must

span IR?

Suppose ,

C
,
( 2,2 , 2) t

Cz ( 4 , 1,2 )
t g ( 0,1 ,

1) = ( O, 0,07

Then ,

( 2C , -14
Cz
,
2C ,
t Cat Cz ,

2C it Zcztcz
) = ( O, 0,0

)

which becomes

÷:¥i÷i÷÷÷:±
I



e: : :L : Kiyo ,

÷÷:÷:y÷÷il ,
(
'

o 9%18 )
O
- 2 I 0

" "

l : : it:
"

t:
The reduced system is

a":÷÷÷÷÷÷÷÷÷÷o .

Therefore , Ti , It , are
1in . ind .

and thus

span
all of IR?



④ (b) Same method as in 4cal .

Can we always solve

( b , ,bz,b ,> =
C
,
( 2 , -1,3)

tech 41,27+558 , -1,87

for ci.cz , Cs
?

The above
becomes

( b , ,bz,b,>
= (24+461-85 ,

- C
,
tf

- Cs ,
3C ,t2Et8g )

which
to

b ,=2c ,
t4czt 8g:÷:::%:÷÷÷÷÷:*.

iii.
" ti : 't :'ll

÷i÷::i:÷¥÷÷i⇒-



o

'

T
"

if this )
O

- 4 - Y b
,
- 34/2

" ""

l : I:÷÷÷÷,
The reduced system is :

at

:±÷÷÷÷:¥÷
Note that equation ③

cannot be
solved

for every
Cbi

, by b }) .
For example ,

if

( bi ,bubs>
=L 1,0 , o)

then equation
③

becomes O =
-I which

isn't solvable .

Hence not every
Cbi , be ,

b ,> is
in the

span of it , Tv, . Thus
ii , it, do not span

all of IR?



⑤ (a) Since the vectors in 4cal span 1123

and there are 3 Vectors and the

dimension of IR
'

is 3
, by a theorem

from class they must be linearly

independent also and hence a basis

for IR?

-

⑤ (b) Since the vectors in 4lb )

de net span
IR
'

, they are
not

a
basis for 1123

-



⑥ (a) method
consider the equation c. ii. tcziiatgii, -_ 8 .

We can always find the solution
C

,
= cz=g = 0

to this equation .

If this is the only solution

then ii. Tua Tu's are linearly independent . If there

are more solutions then ii. Tua , its are
1in . dependent .

Lets see what happens .

The equation
c ,
ii. tcziiatguz =P is :

c. ( 3 , - D
t CK4,5)

t Csf 4,7 )
= So , o >

This is equivalent
to

( 3C , t 4oz
- 4S
,

- C
,
+Sgt 7g )

= So, o)

Thus
,

Let
this

fi 's :L :L
" f: : :L :p



: : ,
"

l : i : i : I :)

to
-

si
'

¥It
so
,

we get :

÷: ::
.
.

:÷¥÷÷÷÷÷÷÷÷÷



So,

c. Ñ ,
+ suit gii , =P

can be solved by

(Ft) .li#t).ui+tii--o
for any

t .

In particular, say we set t= 19 .

Then we get :

48 vi. - 176<+19 iii.
= É

.

Thus
,
Ñ

,
,Ñ , ,ñ, are linearly dependent.

Method@FNdimensionofRis2.Thus
,
if we have

more
than 2

vectors

in IR
'

they must be
linearly dependent

by a
theorem in class .

Since we
have

3

vectors in a 2 -dimensional space,
Ñ
,
,ÑuÑ,

are 1in .
dep .



⑥ Cb )

Consider the equation

Civ , tczvz t c, Jj
= 8

.

If the only solution
to this equation is

4=9--5--0 , then
it , Tvs are linearly

independent . If there
are more

solutions

then I , , Ja , are linearly dependent .

Let's see what happens .

The above equation
becomes

C
,
f- 3 , 0,4 )

t Cz ( S ,
-1
,
2) t GL l

,
1,37=50,907

which becomes

C- 3C ,tscztcz ,
- Cates ,

4C ,
-12 cat 397=50,0,

o)

which is equivalent
to

→÷t÷÷÷÷¥i: :S's :n .



1: : it:/ ±÷q÷÷y:|4 2 3 0 4 2 3 0

-%" (d
"

if :)0 ¥ % 0

:÷ :| :)( o l
- l °

3123 → Rs

"

( ;
-

I / %O l
- l

⇒f: H



This becomes

a÷:÷÷÷%
&÷÷÷÷÷÷:÷.÷o+÷o.CT
Thus

,

the only solution to

c. ii. to . ii. tsu
= I

is C
,
= Cz = Cz = 0 .

So ,
ii. ,Tia , tis

are
linearly

independent .



⑥ lol
Consider the equation

Ep , tap tap
'
= J

.

If the only solution
to this equation is

4=9--5--0 , then
F, Tpa , are linearly

independent . If there
are more

solutions

then F , ,Fz , are linearly dependent .

Let's see what happens .

The above equation
becomes

c. ( 3 - 2x tx
' ) ta ( I txt x

') t 5/6
- 4×+2×4=0tox tox'

Grouping like
terms gives

(3C , tcztbcz ) t
t- 2C ,
t CE 't g) X t ( qtcztzcs

)

E#fetf
"

÷÷¥÷:÷÷e÷.:i



iii. ÷ " y÷ :* :L

÷÷t¥i%÷ :
÷:*:p :

3 3 O l O O

"

f : i 31 : )
o o o

°

The reduced system
is :

÷÷÷÷÷s



i%÷÷÷÷÷ii÷÷
So
,

C- z tip to .pit t.fi
= 8

for every t .

In particular ,
for t =/

we get

- 27 , t OB t l . Ps = 8 .

Thus , I
'

, 513 , is are
linearly

dependent .



⑦ ( al Since IRS has dimension 3
,

we need 3 vectors to have a

basis for 1123
.

Thus
,

I
,

-_ 54
,
-1,27
,

T.EC- 4 , 10,27 are not a

basis for 1123
.

-

⑦ ( b ) By problem 6lb ) the vectors

ii. C- 3. 0,47,
Cs , -1,27, 4. 1,37

are linearly
independent .

Since we have
3 linearly independent

vectors it , is in a
vector space

IRS of dimension 3
,

by a
theorem

in class they must span
1133 and

hence are a basis
for IR?



⑦ Ccl since IRS has dimension 3
,

we need 3 vectors to have a

basis for 1123
.

Thus
,

I
,
=L- so, 17

,

ii. = ,
2,57, i's

-_ 56 , -1,17, Ty 7. o, -27

are not a
basic for IR? We

have too many
vectors .

You could also
just directly

show

÷÷÷÷÷÷÷i:D



⑧ ( at
The dimension of Pz is 2+1=3

.

Thus
,

since we have
3 vectors,

the vectors

pT=l ,
= ttx ,

= ltxtx
'

will be
a basis

if and only if

they are
linearly independent

.

Consider the
equation

c. Ii
tcz-ptc.is -_

8

which becomes

9 (1) t Cz
(HX ) tcz

( ltXtx4=0t#x
'

f

Regrouping we get

( c ,
t Cats) t (

Cat G)Xt
5×2=01-0×+0×2
*

eaiaegecoetcients at%I§÷①



This system is already reduced :
-

÷÷÷%÷:÷÷÷:÷÷÷.C
Thus
,
the only solution

to

c. pitapat SF's
-_ 8

is c
,
= Cz = Cz

= 0
.

Thus
,
pi , ,

are
linearly independent

.

Since we
have 3 linearly

independent

vectors in a
3 dimensional

space
Pz
,

they are
a
basis for

Pz
.



⑧ (b) Same idea as 8cal .

The dimension of Pz is 2+1=3
.

Thus
,

since we have
3 vectors,

the vectors

pt ,=6 - XZ , I'a=ltxt4x
'

,
F'5- 8+2×+7×2

will be
a basis

if and only if

they are
linearly independent

.

Consider the
equation

c
,

tcz-ptca.is , -_
I
'

which becomes

c
,
( G- x'It

czfltxt 4x4
t c , (

81-2×+7×4=01-0×+0×2

Grouping
like terms

gives

( Gc ,tczt8c3)
t (Stu ,)xtfI7g

)

-
= 0+0×+0×2-#-C-

Equating coefficients
gives

6atgztfh%E8fo-tettshissdj.se
- C

, t 4 Cz f- 713=0



E. i. ¥1 :o) rest: ,i¥ :o)

M
'

:

-

Y
'

"

fo
-

i -47
O 25 So 0

"

too
.

!
-

II :o)
The reduced system is :

÷:D:
" e

:
a

sm¥¥¥amt7



Therefore,

ftp.tfztlp?tCtIpI-- J
'

for any t .

For example , it t
= I
,
then

- pi -ziti's = 8

Thus
,
pi , Pz , I's are linearly dependent

and hence are not a basis

for Pz .



⑨ (a)

Let 's show that
the vectors

( 1,47, C 3
,
-27 are linearly independent .

Consider the equation

C
,
C 1,47 t ca

C 3 , -27
= Lo , o) .

This becomes

( c , t 3oz ,
4C ,
-2 Ca) = Lo,

07

which is equivalent
to

¥E:
Let 's solve

this .

Ci. :L : ) to .it: )
- (

'oil :) .

So
,
the reduced system is

at3cE =D WEI I! - 3oz -- o .



Thus
,
the only solution is c,=a=0 .

Thus
,
51,47 , ( 3, -27

are linearly independent.

Since IR
' has dimension 2

,
and we

have 2 linearly independent
vectors

,
we can

conclude that 51,47, ( 3 , - z >
are a

basis

-
for *
-

⑨(b) We must solve

f- 7,14 ) =
c
, ( I , 4)

t Cz ( 3 , -27

Which becomes

C- 7,14 >
= ( c , +3oz ,

4C ,
-2oz)

which
becomes

iIiI
Let 's solve

this system :

list
i"" to -



(
'

o ? I I

so we get :

at3%I
So
,
Cz =

- 3

c
,

=
- 7 - 39=-7

- 3 C-31=2 .

I ly > = 2.447+113143-2>1So
,
the coordinates

of C- 7 ,
14) with

respect to
the ordered

basis

D= [
Li
,
47, ,

-27] are

G- 7, 147]p=
( 2 , -37



⑨ lol

we want to
solve

( 3 , -127
= c

,
( 1,47 t Cz S3 ,

-2 )

which becomes

(3
,

-12> = (
c

,
t 3oz ,

4C ,

-2 Cz)

which is equivalent
to

Let 's solve
this system :

c; :p. .)
"" (

'

o
-HH

' (
'

o
? →atY÷
-

Cz
= ¥ ,

c
,
=3 -39=3

- 3¥ =
- tf



iii.

=i¥⇒So
,
the coordinates

of L ,
7 with

respect to
the ordered

basis

D= [41,47,
,
-27] are

[ 3 , -127]p= f-¥ , ¥7



④ Cat

Let us show that
the vectors

are
linearly independent .

Consider
the equation

c. (logical : : ) test
1+4411=1%1

This becomes

c:: : t.io :S

Equating
coefh

-cents gives

÷÷+÷i÷ 'ethics's. .



l: : " ""

c:

:÷:÷::c: : : l
O O

l - I 0

f! ! off! )O 2

""l: : : log
O O O l 0

this becomes : 9t%q÷÷ z



Solving gives Cy = O , Cz =cy=0

Cz = Cy = 0
,
and C

,
= - Cz = - 0=0 ,

Thus , c
, =cz=cz= 4=0

is the

only solution .

So
,
the vectors

coil .ci :w : " .ci
:S

are linearly independent
.

Since there are
4 of them

and the

dimension of Map
is 4

,

they form
a
basis for Man ,



④ (b) We need to solve

to f- af Ital Ital
:D

toy ( 911
Which becomes

"⇒e :*:
is

which is equivalent
to

let's:*



-

"

z
l

l: : : "

ki : I-3
o
- l l O - Y

l

- Rz t 123
T 123 -2

it. Yo ! :
O O

l - I - 6

I

- 2Re f! ! III!
O

O O Z

: : : Et
O O O l l

l

- 2This becomes : 9t%g÷ To



Solving this system gives

Cy = I , ↳
= - 6tCy=

- Gt I = - 5

(z=
- 2tc4=

- 21-1=-1 , and

C
,
= I - Cz

-

- I - C- 11=2

Thus,

costs titi :L
- sol : "

s
.
Y ""

ft p

-

- ( 2 , -1 , -517



④ (c) We need to solve

3 4

( o , f- af Its ( i' Ital
:D

toy ( 91 )
which becomes

3 4

b. HE:c:
Which is equivalent

to

3

'e'iii.
" '

semen



3 3

l: : : " "

poi : ll
O
- l l O - 2

3

- Rz t 123
T 123 4

(E ! % If . )
O O

l - I 2

3

4

± fo i off . )o
O - 4

O
O O Z

3

4: : : H.
O O O l

3

4This becomes : 4t%c÷ To



Solving this system gives

Cy =
- Z )

(3=2 f- Cy = 2-2=0

(z= 4 t Cy = 4-2=2 ,
and

C
,
=3 - Cz =3

- 2=1
,

Thus,

poit.io z.ci : ) of : "

so
,
If Ko't

⑥
4

, 1)
p

-

- ( 1,2 , 0 , -27



④ ( al Let p=[ I
,
it x
,
I txt xD

We need to solve

I - X t 2×2 = C
,
Cll TECH x ) t g ( it xtx

' )

which is

I - X t 2x
'
= ( C ,
t Cz t g) t ( cat G) X t Cz X

'

TEX
Equating coefficients gives

I = C
,
t Cz t C 3

i:c&t÷:÷:÷÷÷÷%
We get c

,
= 2

,
Cz =

- I - c , =
- I - 2=-3 ,

C
,
= I - Cz

- Cz = I - C- 31
- 2=2 .

Thus
,

I - X t 2×2=2
. ( t ) - 3. ( it x

) t 2. ( Itxtxl

so
,
f f N

[ I -Xt 2xDp
= ( 2 , -3 , 2)



④ (b) Let p=[ I
,
It x
,
I txt xD

We need to solve

X = c
,
(1) TECH x ) t g ( Itxtx

' )

which is

Otl - X to - x' = ( C , tczt g) t ( cat G) X
t Cz X
'

Equating coefficients gives

O = C
,
t Cz t Cz

i:c&5÷÷÷÷÷÷÷%
We get c

,
= o

,
Cz =/

- G = I - 0=1

C
,
= O - Cz - Cz = O - l

- O =
- I

Thus
, O

X =
- I . (1) t I. ( it

x ) t - ( Itxtxl

so
,
f IN

[Xp=L
- I , I , 07



④
I claim that

p.fi : : ) , c : :S .li :L .

is a
basis for Mz

,z .

If we show this
claim then

Msa
has dimension

4
.

PspanstT
Let ( Ibd )

be an
arbitrary element

of Mz ,z .

Then

( a. g) =L
: : )tC: : Itf

: : ) tf :D

= al::Hbl
tf : :ttd(%)

Thus
,
every

element of Mz
, ,

is in

the span of p={ Kotto 'd , 1%1,18913
.



13islinearlyindependent#
Suppose that

c. Kittel : test tail :D
-

- food
8

Then

E. ⇒ =L : :)

So
,

C
,
= Cz = Cz

= Cy =
O .

Thus
,

13=4%1,1%1,1 : : ) , to :D

is a linearly
independent

set

-

Since 13 is tin .

ind .

and spans Man ,

p is a
basis for

Mz ,z .

Since p
has 4 elements,

Mz
,
z

has dimension
4

.



④
Pn={ a. ta ,

-xtaix 't ..
. - t anxn / ao , ai , . . . , an EIR}

Claim: p
-

- { I , x. x? .
. . ,
xn } is a basis

for Pn .

pspan :
Let F'= a. ta ,

xtazxt . . .
t an x

"

be an
arbitrary

element of Pn .

Then

I
'
= a. ta , xtazx

't . . .
tanx

"

= a
.

. It aixtazex
't . . . t an x

"

→

So
,

P is in
the span

of

13=91 , X , x
'

,
. .

o

,
x
"}



pisalinearlyindependentsetofrect.rs :
Suppose

that

co . It C
,

- Xt Cz - X't . . .
tq.xn-otoxtoxt.at Ox

"

I
0

Then equaling
coefficients gives

co = O
,
C
,

= 0
,
Cz =

O
,
.
. o

,
Cn = O .

Thus ,
13=91, X , XT . . .,xn } is a

linearly

independent
set of vectors

.

-

From the
above ,

B={ I ,x,x5 . . . ,Xn}

is a
basis

for Pn .

Since B has

htt elements
in it,

the dimension

of Pn is ntl .


