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Definition Let V E be an inner product

space Let W E U be a subspace of U the

oional complement of W B the set of vectors orthogoze

to every weaker m w

w nie V CT Eo o for all w c W

theorem Let WE V Then

D wt is a subspaceof V
2 w n w't 03

PID wt E V so we onlyneed to check that wt
b closed

under addition and scalar multiplication
i Additron Let vi Tae wt Let E c W be arbitrary Then

LVT I B Crt in Cut To o to o

ii scalarmultiplication Lef k be a scalar Ee wt Ren for 5 cWarham

KB B ten To k o o

2 Let Be W n wt Then 87 0 By positivity I

Herne w n wt 83 D

Fact without Proof Let WEV
be such that

dm w c no Then w7t W



Remain In general this
is not true If dm w p

then we only have that
WE Dt

connectronto matmces

theorem Let A be an mxn matrix real orcoplex

Other her CTA null A is the orthogonal

complement of the raw space
null AT B the orthogonal complementofthe
column space of Ant not AT

dtm 6

Ddm Lef s be a set of vectors Man inner

product space We say that

i S B orthogonal of the es tu To o

i'D sis orthonormal if Sts orthogonal and

11811 1 for all Ee S

E Let 8 1,0 1 a 40,1 O N 3 4,0 1

Then S visit 3 B orthogonal Wrt dotproductSmee

tu Cost a H o LJ D Dt oxo HDL N
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Often especially for computational reasons it

is desirable to hone an orthonormal set

Goren an orthogonal set we can get an
orthonormal set by normalgng each nectar

Fact Let 8 be any nectar on an inner product
Tspice then Us Ej Ba unit nectar

FI Hush HEH the I

E Let us i o D iv or 07 9 4,0 D

Ther ar orthonormal set B

Thi Ein Ere o t Te Iff lo 1,0

is EI trusted
Note that rescalaing does

not change orthogonal.g

If Tr B o then skip left 8 foray

scalar k



theorem Let vi u ri be an orthogonal set ofnonsoo
vectors Then it in is nearlyindependent

If suppose
C T t CzTz t Carin

Let l e i e n be arbitrary Then

hearts

0 48,8i crit t Cutn bffostro

CCTV i t dive Bi t tannin
V

of Ot it cisvinist ten Fi

citri Ni7 by orthogonality

Now Sorel Tito anti Bi to by the positivity

axon Hence Ci 0 Since i was arbitrary

C Ez Cn O Tf

Dedi we say that
a basrs Bar orthonormal

busy if the set of basis vectors B orthonormal

we say a bus B B an orthogonal basis
if all

the vectors are orthogonal

E the standard busB
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orthonormal bas B her kn k e or R

Recall that of S Ii inn B a basis for

U then ay vector ie U can be expressed

our Cy as

I c T cute t 1 Cut
The typical way to find the coefficients is to

solve the corresponding hear system

on in

f1
However is 5 is orthogonal or orthonormal

its even easier


