
input : 2 vectors
DotProd output : a scalar

Question : How can we tell if two vectors ñ= Lana, ,as>

and b- = <b.
, by bs> are perpendicular to each other ?

If they are perpendicular then we can represent ñ andI

with arrows as indicated in the picture
r

a- +I Pythagoras says :
a-

←

tap + list =/a- +512

A b-

⇒

Observe that tap=ÉÉ= ai +ait ai and

151 - = bitbitb} and Fathi /
-

=@+b)
'

+ (a.+ b
,
)'t last ↳5

so the Pythagoras equation becomes

Gitai +95 / + (bit bitb,)
'

= Ca , tb ,)
-

+

caztba.it/aztbzI=(aFtZaib,tbi)tCaztzasbztbj)t(aitzgb
,
tb;)

which after cancelling like terms and dividing by 2 gives
a
,
b
,
tazbz tazbg __ 0

Conclusion ñ and b- will be perpendicular when

a ,b ,
+ azbz t a }b3=0 .
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Definition The dot-pode.tof vectors ñ={a,, azas>
and b- = Lb, ,be, big is the scalar

of •I = a,b , + azbz t asb} 1

Vectors a- and I are perpendicular if and only if I •b- = 0 .

The Law of Cosines is a broader version of the Pythagorean Theorem :

a-+8

7 / a-12+1512-2 cos 0-1oil 151 = I a- +512a-
is

Expanding this out in similar fashion as on the previous * age

produces a vÉta result :

\

(Stewart page 849 )

This can also be written as : I •I = /a- I /b- / cos⑦

Exampte Notice that if 0=1172 ( right angle) the-
cos -0=0 and 0 = ftp.?f- which confirms

that ñadb are perpendicular when I •b- -0 .



Terminology In mathematics there are numerous

synonyms for
"

perpendicular
"

two of which are
"

orthogonal
"
or

"

normal
"

.

If a- and I are vectors then

•

" Itb "

means
"

a- is perpendicular to b-
"

•

"

oil / b-
"

means
"
a- is parallel to b- "

page 847 :

Observe the following : If 0 is the angle between

vectors a- and 5
,
we may assume

that Q is

between 0 and it and

positive when 0<-0--1172 (acute )

* ={ 0 when -0=4-4 (right)

negative when 11-4<0--9 (obtuse)


