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Review :

0 If Tt
,
. .
.

, Jp are vectors in vector space
V

,
then

span {VI , . ., Tp ) is a subspace of V

that consists of all linear
combinations

c ,
T
, +

. .
- top Tp

with Ci in
112 .

One says
that is ,

. ., Jp spans
V if

span { ti , . ,
Epl = V

° Ft
,

. .
.

,
Tp are

linearly independent if
the

vector equation c ,
I

, +
. .
. + Cp Tp

=J admits

only one
solution c ,

= .
. . = Cp

=J

O JI , . . > Trp form a basis of V if they satisfy it and Cii ,

i ) span 4Th , . . , Eph = V

Iii l
T

, ,
.
.

, Trp are
linearly independent

Remains. I ! ) l://i.lt!:o) span
"23

f ! ) f ! ) are
linearly independent

/ ! ) l ! ) f ! ) basis of 1123

I ! ) f ! ) (Yoo)
another basis of

1123



• Every set of vectors that spans
V contains ②

a subset which forms a basis

0 If a list of vectors Ft ,
. . , Jp in V is

linearly independent and if

Ti , . .
.

,
Tp , F is linearly

dependent

for any F in V ,
then NI , . . , Tp

basis of X

A basis is a maximal linearly independent subset
"

. A basis is a minimal spanning
subset

14.su#wconteT--
A vector space

V is finite dimensional
if it is

spanned by a finite set of vectors

Rz is finite dimensional 1
,
t
,
t2
,
E3 basis

IP is
not finite dimensional

span h t , t , t
'

,
.
. .
.

,
th
,
.
. . . 1=110

-

Theorem . A vector space
V has a basis

-

• Any two bases have the same number

o 't elements

.
The dimension of V denoted

,

dim /
,

is defined as the number of elements

in a basis .

dim 401=0



dim @
"

I - n (¥1,1 ! )
.

.

. .

.

f ! ) ← ski ③

it
'"

iii. list Holt 'll It
dim Cpn ) Intl

basis It , t , . - ,
tht

Ipn polynomials of degree Eu

Properties d=n V vector space

C) If H subspace of V then dim (H ) f dirndl )

dim IT dim
I

← 1 If H subspace of Y and
-

men " = " ""

(3) If Ji ,
Jr
,
.
. ,
Joe are linearly independent

in. X then

"

they torn a basis of X .

(4) It be ,
. >
bn are in X and

span t be , .
. . ,
bn 4=11

then be , . . . ,
bn are

linearly inocep .

Exl Find a basis for the subspace of 1124 :

If's: :
:S :

at Igad )
: a. b. " din

IR )
4*1

i:im÷ti÷ti÷l
-



Form matrix A- =L ! ÷ ÷, ÷ )
④

subspace = Col # I PREF # = [
'

%! ! ! )
aim fol#D= rank# =3 b%
Answer basis is (g)f÷)4°

EI2 Do the polynomials

i - t ,
i + I ,

t
'
- I

,
t 3-1 t2

span IPs ? Do they form

a basis ?

Soil dim 4131=4 basis it , t, 1- 3

If we show that the given poly 's are

linearly independent then the form

a basis .

Ce ( i -t ) -1 Calf
-1ft t Cs CEI ! 7+(443++2)

-
= 0

(c ,
t Cr - Cz ) t

l- Ce t Celt t C Cz te471-2+41-3=0
I I Io Io

t÷÷÷÷n"÷t.



rank fAI=4 out# I #0 ⑤

Unique soll h c , = in
= Cz = Cg = 0

thus linear inolep . thus basis .

e-

In general know this A m xn

Col# I -
dim @ let 1) =

rank # I
11

Row # I c- dim (row # 11

Nulft ) c- olim (Nu ICHI =
nullity # /

-

\RanktheoreM I
rank Ctl t nullity (A)

=
number of

winning
rank# l E min 4M

,
n }

columns of A are
vectors

rank# / E
-M Ma
- in IRM

rank CHEM
since there are n - columns

rank (Al = rank CAT
)

ooh LAT ) = Row (Al

- END -

Nulft ) = 45 in IRM = A 5=5 } subspace
of 112

"

nullity (A) = dim@allt
) ) = n

- rank# I

= m -
number of pivots\ in PREF# l

l
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