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1 Given F E e IR what is the projection of it onto F

Def The vector projection of it onto a nonzero vector I

denoted by proj it is givenby the following formula

Proj E É I

Explanation prog it is a vector it that has

direction I and length lil cost

Here 0 is the angle between it and I

É na

Pythagoras0 IF so 70 th m
o E in the Gree

RegionRecall the proof of cost
t

t t
t

This length III cos0 could be negative orientedlength

and is called the scalar componentof it in the direction of it
or I onto I
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Consequently

HIM I EE Iproj t T ITI Cosa I III
T T
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Pf Given any unit vector te IR I ul W U i'tu
and 151 1 to determine O just consider the

angle 2 between it and I
ya ya counterclockwise
it

10 St I É t

I
I I

then cos a T T
II IF

U I OE O TU 2 1

Note that 151 1 E U't't lie

By 12.1 W 1 cost Sint Iu sin 2 20

Case I 4220 U lust sind

I U'T WI Cosa It Sind

Simply take 0 2



Case I 42 0 U I n't sind

I cos 25 Sindy
cos 1 a I sin 1275
Cos 2 27 It sin 1 2 2171 I
Take 0 2 25

Since it is arbitrarily given we have the following

Conclusion Q angle E F U then any unit vector

it in the plane takes the form it cost it sin05
where

if 4220 otherwise
o

a

2 27 otherwise it in the lowerhalfspace
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Pf a Just compute the angles between

E and E J É

Cosa F I
II lil FI n I

cost cost cost E El
a't bite
1012

E I

I

b From part a and the condition 151 1

cos d g a cosB b cost c

a
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Is I project I projju

Pf Recall the definition

proj I Y I

I project project I project projet
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