
Last class : a vector is a
list of numbers

examples : physics: displacement
(position) I

X,4,z comparats

velocity
accelentral

force

ubiquities : time series

finance : portfolio asset corts

also : iruses
euch pital 0...

0... 255

RGB colors (r
, Sb)

RGB image : 3MN numbers in under



Al (LLM)

latent space 768 numbers
,

a same of

an idea.

And lots more : see text Ind I'll often
do Thos

~

Somerestor operations: (Note: no a)
a = (1 ,

3 , 7
,
5)

indexing : a =
= 3

az
=7

a = S



Subsetting
a23

= (3, 7)

concatenation

b = (2, -3
, 9)
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Fundamental Vectorpentions

1) Vector addition

2) scalor multiplication .

= [i] 6 = [i]
a +b = [i] just addentry-wise)

if portfolio assets, you just combined portfolios

if time series of pressures for sound waves,

you , just superimposed thesood waves.

if images, you just layed one inge on top ofother



If displacements :

·
Scaler mult:

7 . [i] = []
audio signal :
hander, que

ter

portfolios :

You just scale eachcnty [Uniform inc/dec---Tza that mainters

- relative rations

These two operations get along :

a
,
b

,
creators of some dimension

,
a a number

S
-a = (ax -..

)
-an)



a + b = b +9

(a+b) +c = a + (btz)

a + 0 = 0 + a = a

a +a = 0

a(Ba) = (B) a

2(a +b) = 2n + ab

1a = a

-
us as Solber

2a + Bb ↳BEIR
un

"a line combination of a and b
.

"

If a
, , ..., an are rectors d

....,
CER



did. +---- &ran is also a
love

compo .

· Audio signals : combine at various volumes

· displacements

> ↑ b
a

0
.
Sa +
25

↳↑
If I give you

these

two rectors, what

do your getby
Ankers all live combos,



Inner Product (duaitly)
aT= [

, ..,
]

a = (a, az
,

az
, a)

· []
b = (b,

,
bz

,
b

, bt) [(aT)T =

a

at b = a
,
b

,
+ azbz + agby +abt

We'll see whyT a bit later.

< x]
A Lot of HW1 is about seeing applications of

this operation .
What is it.

You can think of aib as adding up

the entries of b with weights coming from a

e. g. a = In b = (b ,, bz , by, b)

aT b =
b

,
+ bz + by + by



ega = ez

aTb = bz

ega = (
, ++ 4)

atbtbeby
+ be Caree

e
.g. a : portfolio assets

6 : price per
asset

a
.
b

,
+ --- J total value
L ofportfolio

18 shares at $46 a share

AAPL



·
to

Y
, Xy

a = Ax . I f(x)Ax + -- + flxAx approx integral

b= f(xy)
(total work, total energy production)

Some observations:

aTh = bTa

(a)-b = U(aTb) aT(bb) = Obta
= UbTq

(a + b) +c = a
+
c + bic

= Wall

aT(b +c) = aib + aTc

aTa = a+
- + a
?

sum of synes

X +y2+z2- hmm
,

connection?



a= (p, . .

., Po)

& probabilities OPi 1), P .+-- + Pn = 1

b= (b , ,
. . ., bp)

& outcomes
, by with probability PK

2.g . a drawy
, by is the price value.

Love bit is 0
,
and Pracle to1)

atb is the expected winnings.


