
Today : § 4.6 Rank & § 4.4 Coordinates

Next : § 3. I -3.2 : Determinants

Homework :

My Math Lab Homework # 5 : Due Tuesday

MATLAB Assignment #

4.
Due February

23
Midterm # 2 : 2 weeks from tonight .



The dimension of a vector space V is the number

of vectors in any basis
.

( Makes sense
,

since all

bases have the Same number of vectors
.)

Eg
.

V ={ / aaytabb ) : a. be R|



Definition : Given a matrix A
,

rank (A) ÷ dim ( GKAD

nullity (A) := dim ( NUHAD
.

at!} !g§l Hefty . new



Theorem : The pivotal columns of A form a bass for 611A) .

The non - pivotal columns of A correspond to a basis
for Null A) .

i. rank (A) =

A nullity (A) =

i. rank (A) + nullity (A) =

One more important subspace :

Definition : The row space of A
,

RWIA ) ,
is the

span of the news of A
.



1 I 0 -12

Eg .

As ( 3
,
}gj36|

Rawl A) =Span{[110-121,1330-361,112306]}

Theorem : Row (A)

Rowlrref
(A) )

dinltbwad )



§ 4.4 What's se great about a basis
, anyway ?

Theorem : If B={ b
,

... ,bw} B a basis for V
,

then each

vector x e V has a unique expansion
y = x

, b., + Xz he + -
-

- + Xnbn

for some unique scalars xb . .

,
Xne R

.



This means
, f V has a basis B = { b." → b.n }

be dim WJ =w ) then we can identify V with Rn

by identifying each vector v. with its B- coordinate vector

v. = x. hytkbst - + xnb.nu 1 v.|B=¥¥n| t IN
.

Eg .

If v. = law e- 1122
,

then its coordinate vector with respect

to the standard basis E- - { a
,

e., } is just Hefty .

But what if we use the basis BylitHI ?



Eg
.

pztf
polynomials of degrees 2

}
" Standard " basis Be { I

,
x

,

x4
Then the polynomial p = (x .it =

Theorem If B= { b. b.↳ .

,
bn } is a basis for V

,
then

the function T : V → Rn : TK ) = WB
is a one-to-one linear transformation from V onto Rn

.

Such a linear transformation B called an



Ea ask !'d kill I FB banging
.



The point of isomorphism is : they preserve all linear properties .

Theorem : Let{ by he
,

...

,
big :B be a basis for V

.

Then * { a
, ...

, b) t V ane linearly independent in V

iff Way
,

...

,
[ Hops are linearly independent In IR?

*
" "

span
V

"  "

span IN
.

Eg .

Show that { 1

,

x - i
,

c × . is
'

} is a basis for P ?


