
Last class :

We discussed the dimension independence inequality :

If you have not or more vectors in1 then they are

linearly .Dependent

I hope to video the proof of this for you

But you can certainly haven linearly independent

vectors in" E
.g. M R3,

a en es work

pie+BienBeg
=O (e) o all

Some orgument works in all dimensions .

Def : A basis for IR" is a collection of

n linearly independant vectors in I ?

Why came?



Claim : Given a basis Xi . -- , Xn
for IRY

and y /R"There are unique numbers

B, . . ., Br with

Bixit---Buxe = Y.

This is about solving equations.

Uniqueness is a consequence
of linear independance

Why existence

X-, Xm , y
are linely dependent.

↓x
,
+ ... + X *n + Xy

= 0 not all = 0

&+ + 0 othering X-, In Imm deps

-
- - En

Now given a basis forhow can you fund B.
X1 . -
, X

&



e . g . x = (i) x = (2)
These are a bases for I? Just need to show him ind.

Bixi + Braz=o = 2B+ &z
= 0

B ,
+32 = 0 =B ,

=3

- -50
=> BiB0

So : Thee exist 4,

4x +at= (E)
How to find? In greal, this is really hand.

24 + C =S Cand bigse
4 + 32

= 7 in 11
% )

You are solving .
It's hand

.
But! Some

bases are better than others !



Orthonamsty .

A collection of rectors as , an is

loga of aia; = 0 i+ 0.

They one mutually perpendicate.

&
The collection is orthonormal if in addities

llaj1l = 1 14k.

I il, asta ; =27

E
.g . a [] an= [] = []



An on Monomal collection a
....., a is

awes linely independent

Suppose Ba ,
+ Brazt . - . + Bran = 0 .

ai(
↑
( = B , Hall+ &2 - 0+-B .0 =0

=> Bi =0 .

he
not product with as and couched Bi=0.

Suppose as ..., an are outherand in R?

They are linearly independent. Here

given XXR"we an write

↓ a ga17 -- t and

for some cis .
How can we computes



ajx = a apa , + + gajay + - - f Gazian

=
07 - + cj + -- - + 0

.

= c;

Whoe!

e . g . x = [i]
a : = [] an[]an=[i]
=Ed =- xZ

Chem= za-
= []++ []
= [] Q


