
Last class :

Candy-Schwartz inequality

(xt- y) > ((x))((y/I.

I want to back up just a bit

This is telling something about what the inner product
measures.

It tells us how alike x and y one ?

How so ? First suppose X and y are unit rectors
,

e
,
f

. (Ilell = 11 fll =1)

letf(x) - (xeTf1)

Moreover : eTe = /el= 1

eT( e) = -(e) = -1



e e) elO f =(,) f= (a)

atfe-te = 0 etfectoo

If eTf = 0 we say e adf are

orthogonal (or perpendicate)

Morally , for met rectors, eTf = I meas end fare
sand

eTf =- nau

eardf are

opposite

eTf = 0 mans e and f

are unrelated,

And Candy-Schatz gumatees this

kindof malys holds in all dimensions.



For orbiting nectors X
, 7,

what does XTy

tell you? e = X fitwe unit rectors
1(x/) 11y/I (x, y+0]

X = 1(x/le , i = 111+

y
mixes these

two pieces of

informativel

(smagnitudes of x, y
and their smeness.

Oh
,
and if you are seems xty : Kyl cost your

aren'twrang.

e
,
f are mit rectors we define

4) (ef) = G
O = arccos(e+ f)

cost = eTf



eTf= = 0 =0

eTf= => 0 = ## It=
For abitrary X

, Y we need to convert to unit rectors:

cost = (*** (i)=

Moreover : xTy=yl) cost

30

So the sing of xTy tells you about the sign of cost-

xTy70 = O is acute

# y 20 = O is obluse

xTy = 0 = 0 = I (x, yae othogonal)



How for on the sphee, is it

&Do
from x to

y ? RE.

g ciranfrance is

⑫rad !

-Mandate
The Candy-Schwinde

inequalityis.

The turage nequality (x +4//al) All is a consequences

(x +yll= (x+y)+ (xxy) = 1112+y ix + xTy + 11y12

= ((x(k + 2xT y +1(y))2

↳ 11x112+ 21k1/Hall +11/12

= (IY 112
So Ikryla((x1) + 11 y/ loo ! )



Ok, can I show you that even in 142 dimensions

the C-S inequity holds?

Lets do it for mit vectors est

Ob Ila - f(k = (e -f)(e -
+)

= llell- 2fie +Hll2

= 2-zelf

So eff) .

Since of is also a unit rectory

eT(-f(k) =7 eTf() = ef - 1

So-ketful = lett) 1.

ItX, Y +0 (ii)+ ) => (+y* ((x))((y)),
It X=0 any

= 0
,
obvious.



-Chapter4 (it's a
lab !)

Chapter S Linear Independance.

(Now the real work begins).

Preview : Suppose I give you two rectors in IR3

↑x

And I ask "What one all the rectors you cen make by

taking linen combinations of X and

What are all the vectors I can make forming

ex + By for numbersB?

z0o rector? yep ! All multiples of? Tep !
of ?? Yep !



And indeed the whole place that centeres both X and
y

Now : what if I add z = 3x- 2y into themix?

What can I make forming line combinations of Xandy and?

a x + By + Vz

Well I can always take U=0. So I set at lastas much

as before .
Do I getay thig new ?

xx+ by + y(3x - zy) = ( +30)x + (b -28)y
= xx + By .

So no
,
nothing new

.

The rectors X
, Y ,

and 3x12y are

calledwhy dependent . It means they are

redundant from the point of view of making
linear combinations

.
I can throw one away

and



still make as many liver combos .

By contrast, = (1,00) ad y
= (b 10)

one celled linerly depended.

----
--

Throw one any
and you can't from thexy

place ,


