
Today § 6.2 : Orthogonal . y

Next : § 6.3 : orthogonal Projections

Reminders

My Math Lab Homework # 7 : Due THURSDAY by ltispm

MATLAB Homework # 5 : Due FRIDAY by 11:59pm

MATLAB QUIZ : Tuesday , March 13 @ your usual

section time+
conflict qnittalnehonday

.



The Inner product on R
" encodes both lengths and angles :

11 ± 11 = jy.tt
,

I. A = HH " All cos Qs angle between

In particular ,

with a =o
,

we see v. and ±
.

two vectors t.ws are orthogonal iff x.x=o
.

Pythagorean Theorem : u.tv iff

nu
.

. v. it = llyiptuvlp

Definition : If VEIN
,

the orthogonal complement

of V
,

denoted Vt
,

is defined to be



Theorem . For any mxw matrix A
,

( Row A)
t

= Nul A

( Col A)
'

'

= Nul At



orthogonal Sets of Vectors
.

Eg .

The standard basis vectors are all orthogonal .

E9 . us :(
3

;) ,
be µ ) , ↳ = My) are all orthogonal .

Theorem '
. If { a

,
...

, up} are orthogonal , they are linearly independent .

1 all to )



Definition Let Vern be a subspace .

A basis for V is

called an orthogonal basis if all the bas B vectors

are orthogonal .

It B called an or the normal basis

If
,

in addition
,

each bas B vector has length I
.

Eg .

The standard bas B

Eafanthl,

* H,
↳ ifIt } B an

orthogonal
.

basis



Theorem ? If B :{ui
,

...

, up ) is an orthogonal bas B for a

subspace V
,

then the coefficients of any vector v. e V

in the basis B are

Hmi Hp) , e ;
 = fifth



orthogonality of Matrices

Given an mxn matrix A
,

the matrix ATA encodes the

dot products of the columns of A

If the columns are orthonormal
,

then



Definition : If the columns of an nxh matrix U form an

ortho normal basis for Rn
,

we call U an

orthogonal matrix
.

This is equivalent to

Better yet , thinking of such a U as a linear transformation
,



Orthogonal Projections

y

)

E -9 .

a. =p;) ,
v. =/ ! )

,

w
. =/ 9)



what's really going on :

If VSR "
is a subspace ,

it has an orthogonal complement

Vtslrn
.

The two are complementary : dimttdimttsn
.

They are also linearly independent .

Thus
, any vector go.IR

" has a unique decomposition :


