
Dot Product
-

it = ( Tan) is (
b

:L) vectors in an

① Dot product : it . J = a, b , t azbzt . . -
t anbu

② Normlkngthmagnitude : Hill
= Fufu =Etta

③ Distance : dist Cui , 8) = Hui - TH =SEE.t⇒

④ Orthogonal : I and J are orthogonal if it .8=0

Useful facts :
-

① T.cat tbvz) = acct .F) t b (T.FI

② vi. 8 = Hui 11.11811 . cosO← angle between
a- and J

⑤ Nonzero orthogonal vectors are always linearly independent



① a- = f 's) I = fog ) g) Unit vector in the same
direction as I

a) hill = THE = TH = It

"t "¥E=oE= is
FIT = Y÷÷) works .

b) distcu , 8)=FE¥z¥t =MEET =Etf TE

c) it . J = 1.Ot 2. C-6) t C-3) .4 = - 12-12=-24

d) Tl . (uit 28) = I. it t 28.8
= the H

'
t2u .I = 14+4-247=-34

- -

U- V

e) cosine of angle between it and I = ⇒Eu= ?y
f) Nonzero vector orthogonal to it

Lots of answers possible . Just need (§] such that a. It b. 2+4-31=0

E.g . I
'

:3
,
CH

,
etc .



② a- = ( Ig ) J -- fog] .

Find a vector orthogonal to both

a- and J .

Want [§] such that {
a'" b.Ztc - C-33=0 Find a. b. c

a.Otb - C-6)+ c.4=0 . by row reduction?

I: :
-HEEL: : l : : :

x
,
= (%) -13

Xz =@G) x,
So owe possible answer is ( § )

+ 3
free

checky : ( Ig ) - (Eg) = last 2^2+6373=5+4 - 9=0 ✓

(Tf) . (§) = O -St C- G) . 2+43 = -12 f- 12=0 ✓



③ True or False : any three
nonzero orthogonal vectors in Ps3

form a basis for Ps3 True

ii. The , Tz E nonzero and orthogonal
H

vii. Tea ,Ty linearly independent.

Any three linearly independent
vectors in Ps3 form a

basis for Ps3 (by the
invertible matrix then, basically )

side note : why are uiiuz.ie, bin. independent?

Suppose act , tbuztcu, = 8 . We want to show a=b=c= O.

We have 0=8 . I = ( auiitbuztcus) . I, = aui.uitbufuitcuj.ie,
= a HUT

→ nonzero

Hence a-- O . b and c can be handled similarly . since cito



④ True or false : If a- is orthogonal to both J and

B then it is orthogonal to 25+33 . True

I . (28+38) = 2 ii.J +3 vi.To

because it is orthogonal to
= 2.0+3.0 8 and 5 .

= 0

More generally , it is orthogonal to everything in

span IT , JJ .


