
Lecture 6 : Dot Product, Projections
-> Read Ch . 2. 1-2 . 2 (2 . 3 coming

soon)



Agendaa and linearcombinations 3 Ch. 2./

-
-

② Dot Product

-> Definition 3
Ch . 2 . 2

-> Properties
- Deriving the "other" definition
-> Orthogonality
-> Inequalities

③ The "Approximation Problem" 3 2 . 3 (coming soon !
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R2 : set of
all vectors with I real numbers

Li. e . 2 components)
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(i +dy = [=9) ↑ 2 +ed = - 1

[i] + a() = [ii]
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3c +d =90
though

- 3 + 12d=400x3
didn't

-

13d = - 39 =⑮ it !

3 - 4 =9 -



since c= 4, d
=- 3
,

~ (*) = 45 - 35

"The set of all linea
combinations of
X and g is

3

· Lave in R
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#Product two rectors
-

T . V
tof
components
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,
V
,
+ 12V + .. - + UnUn
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scalar !

-

* = (3] y = [= 3] + x .y =(4)( -2) + (3))-5)
= - 8 - 15 = - 23

E = [-g] - . E = y(6) + 3(0) = 0



* =⑰ : (5]c
XE-0

X . Y

t= 4(4) + 3(4)

= 25
= =]] point in

-idea
! dof product T opposite(ish)

Key * y = - 23 directions
measures similarity



cosine law

ca +b"-Zabcos (

i W
T

applying cosine law
:

lln-ll = Kill+ Kolk- 2Will Ill cos E



Aside a
,
b
,
c side

lengths
A , B, C angles-# aw

C

IntsB
cosine law-

c=a +b- 2abcos@
b= a2+c - Zac cosB



IIn-El -Pyngcosinea sell cost
-
In general, 5 . 5=v = 111
-commutative

Expand /In-v/l= (t - 1) · (n-i)
=i.-. - v . i + V

.T

In-Fl = Mill+ Kill - 25.



first
-

In-Fl = Mill+ 1wll" - 21 wll /VII cosO

second
- Inll"+ 1/ill"- Zi

--
IIn-oll" =

Both are equal !

Huli+N- ll /Icos-
-11 All Ill cosO = n -T



cos (90 =0

Since i : V = Inl/ //w/I cos &

=U
,
V
,
+HzV2 + ---Un Un

(perpendicular)
we know T , T orthogonal

when u . T = 0
.

-



u . V = Iwll Ilwll cosO

->losotell
- 1 cosO-I
"cosine similarity" of i , i



u . V = 12

u =[2] n . (25) = 2n: = 24
S

X
#Co z =%8)



"Unit" vector : Ilvll = 1
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,
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12/13 .
= [5/13 7

unit vectors to describe direction -
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Hill =not- +un
"default" norm
↳ norm

ernativenorm+Helt- -+ (v) "G norm"


