



































































































































Important Announcements

assignment 1 will be released this Friday Jan 17

videos slides notes are online

regarding lastlecture

input to learner function

2 is also a prime number NO

brackets for sets intervals tuples duplicates order

why are duplicates
important difference behave

when defining a dataset countably infinite
uncountably infinite sets

what is a universal set

Xxy R2 x R R x R R 2 2,200 R






































































R R x R a b lack ber
0 2 ER to T ER

Ex 0,1 0,1 0,1 a b at 0 1 be 0,1

Ex R a b c a ER ber CER

Ex X R Y R
X 9 x y ex yey

our dataset frombefore

2 2 200 EXXY 2,12 1 200 1 4

Xxy R2 x R R x R R 2,2 200 R

Ex 1 3 Xxy x Xxy x x Xxy Duplicates are

1 2 o n allowed
D 2,2 200 4,10 450 ooo 2,2 200

Vectors 0.1 0.2 0.5 25 5

Motivation Can model relationships between features and targets

E targets are a Lear functionof the features i e y w̅

Vectorspace A set of tuples that we can add together

anyelements and multiplyanyelementby a real number i e scalar

Ex R R R Why
mathematical operah

Ans R x ̅ E R y R CER
on tuples

adding x ̅ 5 E 1 Y R

multiplying cx ̅ c x E R
by a scalar



D Soloy cut is not a vector space why
Ans what does dog cat mean

Vecto An element of a Vector space written
a

E x ̅ 2g ER w̅ 1 ER y 3 E R

Transposes Changes a column vector to a row vector and
vice versa

Ex x ̅t 1 2 5 R w̅ 12,10 y 3

Row vectors belong to a more complicated space so we

will not mention it and instead write the Vector space tha

the column vector belongs to Ex x ̅ R
sometimescalled

Pot Product Away tomultiply
two vectors innerproduct

E w̅ IT x x y w aw
m.tt etfi umup

12 25 13 we

11T
Multiple row vectors vertically stacked

fois

IIIEEE.EEIFaa aaa

wix wax

E to



EE.fi x s
Domain X set of all possible inputs to f

Imain Y set of all possible outputs from f

Range Set of all actual outputs from f

EI f x y X 50 1,2 Y N

range 1,23

f o 1 f 1 2 f 2 2

Ex f B R range yer yo 0,0 a ax

f x x where ER
x

EI f R 0,0 range yerly 03 1010
ex

fix ex explx

Ex F X R X 0,8 range R
x in xfix In x logel a logele
Into

Ex f R R range R x

f x In ex X L



Ey g R flf X y X R Y R

p
94 fix

g z f where f x 1 if x z

0 otherwiselearner

E A X Y f f x y x R y R

A D f D x ̅ y X y yet GED to

fix 9 it some

0 otherwise

Continuousfunctions a function without abruptchanges

Ex f x x a axa

x

a

fix X

Not continuous
for 4 5 X 5

5 I
x

i i
L



SummationandIntegration accumulation of values in
a set

Motivation Needed to define expected value

summations over discretesetsfinite or
importantfor

Ex 4 50 1,23 EIF.tt iiIht expected values

f x X Efx Pete 22 5

X Xi X2 Xn EgXi Eeg
X that outXn

uncountably infiniteIntegrationS overtakes sets

EI X a b f X R

a Exfix dx foxidx a x
1 areaunder

if 9 0 b 1 f x x then the curvemill
So'xdx 1 I

Ectives rate of change of a function
written f or off for a function f

Yotivation We want our learner to pick the best predictor
optimization

r a 9
fix x f x 2X x x

slope of Fci 2

i



f x x f x ax

fax e f x ex
4 x u

f x next f x

chain f x g hex f x g hex h x of
24 L

rule

Ex f x exp x2 g h x exp hex h x x u

9 u eep u exp u exp x2 h x 2X

f x exp x2 2x

Partial Derivative Derivative of a function that

Fsasinputmorethan one variable
ftp.exiidis the partial derivative of fax x2 with respect to x

Ex fixi x 2 1 3 2 3 1 1 2 2
1 2 6 2

EX f x ̅ f x1 d wit Xowot Exiwi x ̅ w̅
where x ̅ x d ER are the variables

and w̅ Wi o.oWo cR are some fixed numbers constant

0
Xi we Ix Xd Wol

Gradient A vector of all the partial derivatives



of ix xD 24,1 17,2 1 4

EI f x ̅ f x d Wi t XdWd w̅

Of x ̅ 2 XD 34,1 01

Wi oo Wd


