
 

ImportantAnnouncementsandnote.se
Midterms changed to 75 min 12 30pm 1 45pm

These Lecture Notes are posted on the
course website in the S chedule tab

Update course notes will be posted by Fri night

We will use tuple instead of ordered set

Review why having duplicates in D is important

We have not covered the objective or where
the data comes fromyet

Review F f X Y

x ̅ Xin Xi d
t

Contable us Uncountable infinity
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rdympeuld.ba oflded data

of rooms price Predictor function f
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4 590 input of rooms
3 350
7 970 output price

Experience
Learning

knowledge

formalize
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ntfnctons
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tuple of tuples Hypothesis

function
IX Xi d



Fig Page xn̅yn f X Y

DE 4 7 t a function from features
to labels

n feature label pairs
E fix 2 1 X R

set of features
Y set of labels targets A 9 flf X 9
X Y R

A a function fromdatasets
features Label to predictorsx ̅ Xii Xi Y

Ye EE A D f where f x Yx ̅ X X
fix

i if X X for someIn Xn Xn 9h
i 1 n

xi̅EX yiEY iell in 0 otherwise



a collection of distinct and unordered object

Ex 0 1,2 0,1 2,2 cat dog dog cat

IN 0 1 2 natural numbers

R real numbers empty set

variablesassets i.nl X Y E

EI 0 1,2 R cat dog

Cardinality size of the set

Ex 1 1 3 111 2 01 0 IN RI Fun fact
IN RI

Seti If you can list all the elements
in the set

EI.TL i nante.moni
XEN is even 40 2 4,6

tablyInfeset Not countably infinite
IR uncountably infinite 8 0001 0.0002

0,900 uncountably infinite



F ntofandubetot.ee C

EI cater cat is an element of r
cat X 0,1 2

OER IER 2ER IER 0 23ER TER R

CN CR NCR 4h
XCX Rcr

Intervalse continuous subset of R

closed 0,1 CR Eff
0,134N

open 0 1 CR 0 10 1 Eff
half open 0,1 CR 1410,1 Ips10,0

0,1 23N 2,33 423

40 1,23 2,33 0,1

compliment set Need to define a universal se



set 1 I let a und

EI U N X 0 1,25 VIX 3 4,5
such that

EII.LII
element property

EN X is even 0,2 4

EN is prime 3,5 7,11

XEN 0 1,2 and X 2,33 0,1 2342,33

bowerset P Z 51827 the set of all

P 40,13 03 1 0,13
subsets of Z

III
a collection of ordered objects withduplicates allowed

0,1 2 0,1 2,2 cat dog dog cat
tanh.tn i al

only variable and element of properties apply
A 10 1,2 x cat dog 2 EN 247

Invalid n CX rux rink

set

cat 0 cat 1 cat 2 dog 0 dog 1 dog 2

a b a ER bEZ



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

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

Ex R a b c AER BER CER

EI X R Y R ER R X

s important hereiii
Xx R2 XR R xR R 2 2,200 ER

Ex X 9 Xxy Xxy x xxy Duplicates are

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

Vectors Exist
Motivation Can model relationships between features and targets

EI targets are a In ear functionof the features i e y x ̅t w̅

Vectorspace A set of tuples that we can add together

anyelements and multiplyany
elementby a real number i e scalar

II R R R why
Ans R x ̅ ER Y ER CER

adding x ̅ 9 E 4 ER

multiplying cx ̅ c 4 R
by a scalar



I dog cat is not a vector space why
Ans what does dog cat mean

Vectore An element of a vector space
written uman

EI x ̅ 2g ER w̅ T ER y ER

Transposer changes a column vector to a row vector and
vice versa

Ex 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 ̅ ER

Away
tomultiply two vectors

w̅ X1 X2 Y X W 2W 12 25 13

Matric Multiple row vectors vertically stacked

EE M I Is L 1 2.5

x ̅ his

I
E
ix tax

Wix wax



a

Domain X set of all possible inputs to f

Eman Y set of all possible outputs from f

Range set of all actual outputs from f

EI f x y X 0 1,2 Y N

range 1,23

Flo 1 f 1 2 f 2 2

Ex f R range YER y 0 a ax

f x x where ER

Ex f R range gerly 03 10,80 ex
fix e exp x

Ex F X R X 0,0 range R n
fix In x logelx f

In

Ex f R R range R
fix In e X L



Ex g R flf X 7 X R Y R

9 2 f where f x if z if
9 fix

0 otherwise

Ex A 9 Fff X 7 X R y R

ALD f D x ̅ y X y 1,2 2,3 fix

in
text 9 I

some

A D x
0 otherwise

press

Continuousunctions a function without abruptchanges

Ex fix x a axe

DXfix X

Not continuous
fix 5 5 4 5

5 x 1

Ex
I I s

L



Summationardintegration accumulation of values in
a set

Motivation Needed to define expected value

summation Ʃ over discretesets

EI 4 40 1,23 Exx 0 1 2 3

f x X Exfe 02 17 22 5

Xi X2 Xn EgXi Eexx X that outXn

Integration f over continuous sets

II X a b f X R

n Fxfax dx foxidx a x
1

if a O b 1 f x x then

1 Idf
Derivatives rate of change of a function
written f or off for a function f
Motivation We want our learner to pick the best predictor

optimization

r a 9
f x x f x 2X X

slope of f 17 2

i



f x x f x ax

fix e f x ex

f x Incx f x

chain fax g hex f x g hex h x
rule

Ex f x exp x2 gcha exp ha hex x

g hex exp hex h x 2X

f x exp x2 2x

Partial Derivative Derivative of a function that

Fsasinputmorethan one variable

2 ex is the partial derivative of fix xz with respect to x

Ex fix X 2 1 3 2 34,1 17 2 2
12

6 2

EX f x ̅ f x d wit aWd EXiWi x ̅ w̅

where x ̅ x xd
t Rᵈ are the variables

and w̅ Wi oooWdÉRᵈ are some fixed numbers constan

2 14 W 2 1 01 Wd

Gradient's 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


