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2 2 26

AppendixA somehighlights

weTalkedabout lu combinationsofvectors and I askedyou to look at

theorem A 2 so we'll assume that's ok Briefly talkabout therest

we'vetalked about viewing linear combinations of
vectors geometrically

in IR This is based on the standardrepresentation ofvectors

thinking of them as starting at theorigin

We can think of a translation of s ch a vector

x ̅ a x 924 2

laid

x ̅ x x2

Fora
standardrepin

we usuallywon't distinguish between
the vector x ̅ and its

endpoint ix x2 whenthestartingpoint is theorigin

we'll saymi it
fin

standardrepin

lie on the

line L because their endpoints doñ
Ñ
ñ

L

strangedef 2 vectors in i are parallel if one is a scalarmult of
the other in R
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if E s is parallel

so and are parallel

In fact is parallel to aythy in R

We talkedabout the dot product
whenit'sdefined it'salways a scalar

If the components of w̅ are v Un

and I are we wa in IR then

w̅ I v w wawn

Thishas anotherinterpretation

Note till Fta this is thelength or not w̅

Forexample

4

a 22 32 1Ñp a t 4

22 3 4



40

then
i I 11511 VIII costal

where O is theangle betweenÑ and w̅ Details in Chs

Th A 5 gives basicfactsabout dot prog
besureto lookat it

Note in R if x ̅ then x ̅ I exit if x ̅

In partic the angleofbetween x ̅ and x ̅ is
0 and cos 0 1

so theformulagives again I I 11 11 11711 105101 115112

Another special case if i i are perpendicular

w̅
i w̅ 11511 Hall cos 90 0

Thevertors don't have to bein R for

this tobetrue

In R we have a different kind ofproduct the cresproduct

while the detpduct is a scalar the a product is againavector

But it's restricted to R

You can readabout it in AppendixA but for now we'llskip
it
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Now focus a 2.2 Specialhim transfs comingfromgeometry

Moreexamples of him transf and their
geometric effects can be fun at

the beginningof 2.2 studying the standard L configuration Here's one

t f A i
A

as
s it
1

geometriceffect rotateby 45 and a stretic scaling

1ˢstpecial kind of linear transformation
orthogonalprojections

1 t describe it geometrially then see
how thealgebra works

Several steps

Bigpicture

let h be a line in theplane thru theorigin

let x ̅ beany mentor in IR
x ̅ e
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Eblem How can wewrite x ̅ as a sum of vectors

x ̅ x ̅ x'̅t 1 1

where x ̅ is parallel to l specifically it lies on l and It is

perpendicular to
x ̅ I

Geometrially it's clearwhat we have to do but
how do we achieve it

algebraically

Det the transformation taking x ̅ to x ̅ R R is called

the ordeal piton of x ̅ to l Sometimes we write

x ̅ prose x ̅

So how do we find x ̅ or It

The idea is to find x ̅ first Then x'̅t x ̅ x ̅ from

so how do we find theorthogonalprojection

stet chooseany point W on 1 let w̅ be the rectordefinedby W

eg l is defined by 2x 3 0

9 b c l passes thru theorigin

W 3,2
w̅
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we know I'll is parallelto l so x ̅ kid for a suitablescalar k

we'll have to figureout how to find k

Ste we know it x ̅ x ̅ x ̅ RI Usethis to find k

We know it is perpendicular to L so alsoto w̅

Then x ̅ ki w̅ 0

by propertiesof
the dot prodfound in Th A 5

x ̅ w̅ k w̅ i 0

k w̅ w̅ x ̅ w̅

k EYE


