











































































































10 3 Dot Product

Def Let Lui Va WS w̅ W waselR

Their dotproduct is the scalar givenby

E w̅ Vin Vanat Unwn

We willsoon see that the dotproduct helps us
think about the angle between two vectors

Example Compute w̅ when I Cl z b w̅ 44,56

E I 1.4 2.5 3.6 4 10 18 32

Notice the result is a scalar ie number not a vector

Als
I commutative propert

I Otto it ii in distributive property

c T.TO co w̅ E CE

o note 8 40,0 07

E 110112

since J U t Un

VY t a.tv

11 112














































































































Formula Let be the angle in o I between

the vectors w̅ and w̅ Then at it

E w̅ Ill lull coso 1 w̅

Proof

E w̅ the lawof cosines tells us
l
no µg

1108112 110112 11Ell 2114111 Kcoso

Moreover HVwill 10 w̅ to w̅
V I w̅ w̅ 2 E w̅
115112 11 112 2 E w̅

Combining these equationsyieldstheformula

Exemple Compute the angle between 4110,27

and w̅ 1 1,47

a cnn.fi an

an'f r

wife

Importtidea If V w̅ o then

We say w̅ and w̅ are orthogonal ie perpendicular

Also E w̅ so 010 12 and E To co E o it














































































































Orthogonal Projection

Given vector we sometimes want to

decompose it in terms of another vector w̅

I w perpend

E p It
ulat.ie

P parallelto w̅

The vector P in the sketch above is

called the orthogonal projection of w̅ onto w̅

Netation proje

Ela projat YET w̅

Proof
a w̅

By trigonometry cos0 13,1 so

11511 Hell coso

11011Fifty bydotproductangle
formula

Fff














































































































Note p cw̅ for some C and so

I call 11511 FIT
whichimplies Icl Iff Iff and

so p Fatf detailsaboutabsvalueomitted

Example Let 22,17 and w̅ 1 17

Find vectors p and f so that P I

and p and I are parallel and perpendicular

to w̅
p 74

p proja w̅ 34 1 D 3
a

q E p 2,17 3 w̅




















































































as Ets wi Ea

dotproduct 2 121 0 so orthogonal

dot product 0 8 8 0 so orthogonal

III o i i L EE



projects
s w w

front

P projo Fifo w̅

4
4 1 IE

q E P 1,57 777

L

F projet III e

41.57 E

5 w̅ F 4,17 4 7


