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Io 0.3 52 2.5

1IGT 1IGT

E O.EEEiijoedioits
BUT THEY ARE ALL THE SAME

I 0.45454545

Te IF qe IS A RATIONAL NUMBER

THEN ARE ONLY TWO Possibilities

1 9 HAS A FINITE NUMBER OF

DIGITS

2 9 HAS AN INFINITE NUMBER OF

DIGITS BUT THEY ARE PERIODIC

0,8181 0,81

0,333 0,3

E 2

Xe E 2
IT DOESNOTEXIST SUCHTHAT

IT IS POSSIBLE To EXTEND TO A

SET OF NUMBERS R SUCH THAT THE

PROBLEM E 2 HAS A SOLUTION IN IR

Neha No 0,12 3cL f 40,1 C

THESET IS INCLUDED IN



Cg CIG
T 3,1459 Uh
e 2,71
E B F

Rit
1 Associative Propertyanniatb e a bg

2 commutativi PROPERTY

atb bta
a b b a

3 DISTRIBUTIVE PROPERTY

a btc a b ta c

G EXISTENCE OF THE Opposite

E aerato a o

se

D a I a

ato a

COMPLETENESCI
AGIR BER A BIGT

EMPTYSETA is A SUBSOT of IR
i

AND IT MIGHT BE EQUAL TO IR Set WITHOUT
ELEMENTS



ACR

ASSURE THAT

F XE AFD X 9 Hye B
FOR ALL IT HOLDSTHAT

all THE ELEMENTS OF THE SET A

are SMALLER OR EQUAL THAN ALL THE

ELEMENTS OF THE SET B

ACER A E C E B Foca
T T
TEXISTS SUCH that

DE B

C IS CALLED A SEPARATION POINT

E
Ammunition D

2 15 2 IR
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B 9 e 970 9222
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extensive declaration To define A set

ATTAK THE ELEMENTS OF THE

SET

A PARIS LONDON MILAN ParisLondon Mica

1 8

A 1,91 A 5

Intensivederti THE ELEMENTS OF ME GET

ARE DEFINED ACCORDING TO A COMMON PROPERTY

A ALL CITIES OF EUROPE

Be all CITIES OF EUROPE CAPITALS CA
p

a 9 Q organ

THE SET OF ALL RATIONAL NUMBERS BETWEEN DANDI

CA

WE WRITE REA TO SAY THAT THE ELEMENT a
IS IN

TE SET A
WE WRITE A A TO SAY THE Opposite

THAT IS THE ELEMENT A DOES NOT

BELONG TO A



A ALL CITIES IN EUROPE

B XE A X IS A CAPITAL

E WRITE Fa EA TO STATE THAT A PROPERTY

FOLDS FOR ALLTHEELEMENTS OF THESET A

A o T 10,57

f
A 24,1020,1000

IAEA D 970 Fata LEN

EWREJAEATOSATASILIIROPERTY
HOLDS FOR AT LEAST ONE ELEMENT

OF A

4
3 1,0 1,2

A 0,1T no B

IAEA AER Idea a o

THE PROPERTY HOLDS FOR ONLY ONE ELEMENT

WE WRITE I ne A

A attimo

7 AEA AER AND a

E WRITE Id EA TO SAY THAT NONE OF

THE ELEMENTS OF THE SET A VERIFY
Ghe PROPERTY

A 0,1T no Fata a o

E HA 7 A



ET A AND B BE TWO GENERIC sets

AUB IS CALLED THE UNION SET BETWEEN

A AND B AND IT IS DEFINED AS

AUBILIXEA OR X EB

A 10,14 B
23g

AUB 1,0 1,2 o

ARB THEA AND TEB

I
INTERSECTION SET

A 110,13 B 2

AMB
IS THE SET WITH NO ELEMENTS

we say A E B IF AL TE ELEMENTS OF

A ARE Also Elements of B

A IS CALLED A SUBSET of B

E IR ACB 1 2

ACB 1 2

WE SAY ACTS IF AGB AND

ABED b FA
3



A IS CALLED A PROPER SUBSET OF B

A AND B ARE SETS TEN

AIB XEAKEB
A 10,13 B 03

AIB 1,1

A 12,33 B 1 1 2 35

AIB A

BIA D

Cno f

effesISISSOMETMEathe
parent S or the Unions

sets
À sta
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INTERVALS ARE SPECIFIC SUBSETS OF

THE REAL LINE IR
Et ab EIR a b

Ila b xerlaexeb
CLOSED INTERVAL

2 aib HEIR ac x D

Lab
b Ab

OPEN INTERVAL

3 la b Xerlacxeb
THIS SET IS NEITHER OPEN NOR CLOSED

alla b KEIR a ex b

THIS SET IS NEITHER OPEN NOR CLOSED

N CASE 11,2 3 AND 4 IF



A AND b ARE FINITE a b
b te

TTE INTERVAL IS CALLED

A BOUNDED INTERVAL

IN ANY other case

a a or b ter is

CALLED UNBOUNDED
C A1 E test
fa 1 ta ta

CE to

SUPER BRIEF INTRODUCTION TO

LOG
WE INDICATE STATEMENTS WITH

LATIN CAPITAL LETTERS

P Q R



P THE NUMBER X IS EVEN

Given TWO STATEMENTS P AND Q

WE SAY THAT

P Q

IF ASSUMING P TO BE TRUE IMPLIES

THAT Q IS TRUE

WE RED P IMPLIES Q

IN THIS CASE

1 P IS CALLED A SUFFICIENT

Condition For Q

2 Q IS CALLED A NECESSARY

CONDITION FOR P

P a 1 P IMPLIES a

2 IF P THE Q



D THE NUMBER M IS EVEN

D THE NUMER MI IS ODD

P a
P f is DIFFERENTIABLE IN Xo

A I IS CONTINUOUS IN X

P X IS A POSITIVE REAL NUMBER

A THE F EXISTS

p a
SUPPOSE THAT P Q AND Q P

THEN P AND Q ARE CALLED

EQUIVALENT AND P IS A

SUFFICIENT AND ESSARY CONDITION

FOR A AND NCE VERSA



P Q P IF AND ONLY IF Q

Q IF AND ONLY IF P

P X O AND Y o

A I Y o

p a

a p
Pesa

XAO AND Y O IF AND ONLY IF XY O

FUNCII
LET A AND B BE TWO GENERIC

SETS

A FUNCTION FROM A TO B is

ANY LAW CORRESPONDENCE THAT

ASSOCIATE TO ANY REA A



I 1
UNIQUE

ELEMENT Of B

7 A B
ata Flaleb

Fla IS CALLED THE IMAGE of

a THROUGH THE function f

FAERANDBER
THE FUNCTION IS CALLED A

REAL FUNCTION OF A REAL

VARIABLE B
A

É



flail b

flat ba or b

flag ba

È



A f is A FUNCTON DEFINED

ON R WE CALL

D XE IR FAI IS WELL DEFINED

D DOMAIN OF THE FUNCTION

FAI E D HEIRIXZO

f D R

1 The FUNCTION f CONTAINS

A DIVISION
i

2 THE FUNCTION I CONTAINS



THE EVEN ROOTS

IV T F F

3 THE FUTON FONTAIN

LIÈGE

fate gà X of
flot got I I

1 IS THE IMAGE OF O THROUGH f

D XENIA I O
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fai Afa Dei
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Atx O

770 x o 7 X 0

FA F PE IE
MEIN

fai E
Ietf

F 120 XE 1 OR 2h

D XERIXE LOR X 1

L o a ultn.to

A E II D R



RA Ruta usted

IOS FN IS WELL DEFINED

IF AND ONLY IF FAI O

gli log 17 2

NE O D R

gli la iI
HX O XI I



so X 1

D stest HERIX 1

E IFO V71
X IL

fluefa

2120 X ET OR X ti

270 X 2



X 2 1 logli O

X 2 I D

the III
ti o X 1

ha o X IL

Fi



DEIR
X ED FA 7 D

RANGE OF A FUNCTION

IMAGE OF A FUNCTION

Ra GEIR Ix ED S FA

THE COLLECTION THE SUBSET OF ALL REAL

NUMBERS THAT ARE IMAGES OF ELEMENTS

IN THE DOMAIN OF THE FUNCTION

Ra FAI X ED

A FUNCTION
innIIII

Re IR

2 FAI 2 FX EN
iI

Re 2
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Co ta fyEIR 920

FOR WHICH G I CAN FIND TED

St Y E

5 A FAI DIR

RE 1 tes JER y 1

FOR WHICH G I CAN FIND TED
SE Y X'ti



si Y XXI

I
Y 1

2

D 120 921

EVEN ODD FUNCTIONS

A FUNCTION F DEIR IR IS CALLED

EVEN

AFXED ED

WAXED FAI FI

fiseven AND FG G

ft 4

2

f
2M



FAI X FAI IN MEN
I

ff het XP FHFXI TXZ.LA
I f is even THEN THE GRAPH IS SYMMETRIC

WITH RESPECT TO THE VERTICAL AXIS

a.s.o.tt

t

I'È
X

TA FUNCTION f D ERIK IS

ODD



ODD

N FX ED X ED

2 HED AH Ax

LET 7 BE ODD pod
E ffo f
flot flo flo o

LET f BE ODD THEN flo o

p a

Let A BE A FUNCTON SUCH THAT Hole 1

is food no

ICH X ODD



AH
3

fa In ME µ

fai I is odd

REMI IF A FUNCTION IS ODD ITS

GRAPH IS ANTI SYMMETRIC
WITH RESPECT TO THE VERTICAL

LINE
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GRAPH OF FUNCTION

f DER IR

G HAI L ED EN
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LET 7 DEIR IR

Let I ED
DECREASING

WE SAY THAT A IS INCREASING IN I

IF FX KEI X Xe FAITH
DECREASING

WE SAY THAT IS STRICTLY INCREASING INI

IF Xi X EI XCX FARFA

FAI 2 3 STRICTLY INCREASING EVERYWHERE

X Xr 2X 2 2
F

3

ZEITfai

i



i

FAI X IS STRICTLY INCREASING in Costa
IS A DECREASING IN FO O

ET Xi Xi E Coito Xiao

Xz 0

OEX C Xa OE XII Xix

E Xe XE

osti TI

fai fa

let Xi Xi E fa

X Xi E 0
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XP E

E X C Xr

04 XIX C Xi Xi

E XI C K I Xe XE XE
X XL

X X E O 2 3
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DE INJECTIVE E

IMAGES OF DIFFERNT POINTS ARE DIFERENT

a
Necao

Ote

I
INJECTIVE



DEE A FUNCTION IS INJECTIVE IF

VK.kz ED X X FA HA

VII ED FAI FAI X X

FN IR IR

FAI X

f al fa 4 NIECE

f o tes Co ta

FAI
2

IS INJECTIVE



A FUNCTION IS SURJECTIVE IF

EVERY POINTS IN THE Arrival set

CO DOMAIN Is REACHED BYFAEEE.net

OF THE DOMAIN THROUGATE

FUNCTION

II LA f DER E GIR

Is SAID TO BE SURJECTIVE IF

fate Axed FAI g

IF E Rf
THEN f IS SURJECTIVE

f R Costa
X FAI

2 SURJECTIK

Fyeloited y x XII
Re Coito Ht



If I I B

F IR IRE
FAI I NOT SURJECTIVE

q i.i.e.FM

fad g

Ig Ig a

t a n n n a n

D
SURJETIN

NOTÉl



009

BIJEI
IF f DEIR E SIR IS

BOTH INJECTIVE AND SURJECTIVE THEN

IT IS CALLED A BIJECTION

T.ie

d

A FUNCTION IS INERTI BE IF

AND ONLY IF IS A BIJECTION

f fer



DOMAIN CO DOMAIN

f Costa foto fixer f Glatt
E I'AIA

g X Ty

f mo foto far Mk G
x EHI E

D X Ty

f DER E GIR
f

xD EEE



iInconis AMICO
7 IR IR

HI ax da te

94C ER

A POLYNOMIAL OF DEGREE 2

dei b o C O fai 2

THE GRAPH OF SUCH A FUNCTION IS

A PARABOLA WHICH IS

CONCAVE IF ACO My
convex IF A o

d o

tei

D b hac axtbxtc.ro



O O 2 DISTINCT REAL SOLUTIONS

0 0 A UNION Solution

OLO NO SOLUTION

F ASO AND D 0

i

F A O ANP D o

V



FASO AND DCO

STAYS

ALWAYS

ABOVE

I
JEE FOR EACH MEN THE

FUNCTION

fu I
Xii

POWER FUNCTION

DIR Ray'R
mismo



CIG a Miseren

FAI IS ODD WHEN M IS ODD

A EVEN A M IS EVEN

IF M IS ODD TIE FUNCTION IS INEDIBLE

EVERY WINE

t Alè
AHI I FAI
FAE IN III XI
IF M IS EVEN TEN

fai IR COITO

IS NOT INVERTIBLE NOT INJECTIVE

HOWEVER THE RESTRICTIONS
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I X XIX XX X X

I SHIK

FAI I LEIR

7 o ta Costas

FM X LEIR

ETÉ a o

FIA è IS CALLED THE

PEXPONENNFUNCTION WITH BASE a



f IR o a

è L
à o

Oca 1 è is DEFEATING

fret

È
a 1 AX 15 STRICTLY INCRASIN

Yii

iii

THAT X IS CALLED

X legacy
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aaaa
lodati

O

FOCO CI lsa X IS STRICTLY DECREASING

F d I logo X IS STRICTLY INCREASING

a

te



Compositionofficheti
DEIR IR

Re Range of f

g D ERA IR

got DE R R
f

f X ed G f G gif x

1 HAI TI

Ha TI
FAI XXI SGI Ty



G f A ge gha
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Dgof Cl ta

HER x 1
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3 HA log 1 x



X I 1 X I log G

Da ER 1 x O

HER I I

an

a ha LE se

EEEE
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Da HER FO X SO

o to
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to g Al g f x
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i 0 E si

t.tk
I 21 X 22

log Fi zo

XE GA E U E ta

ho staff
E X TE

3 X E 2

1 E X xefa dua.it
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D EL XE I OR TI EX HE

CWS

PWD HELLO 1
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Alex

Axl X flax

FAI X
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x log X 710g log X

Ithsax D Gita

fossi 20



me



101 log X o

lug X 2 1 lug A sa

µ 2

X 32

D z ta



gestiti 22
HA 4 X 3

i
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fine 2 flot L 2

2 2 A XE IR
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fa 2h
flo 2
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SENTIER
MENSA Sm
1 SIMI Sm

THE PRICE OF A
COMMODITY AT A
GIVEN DATE M

Iiii

Su 4
Sa 1 1 Sa_I STI

Smet Ossa 1

a a

iii
i

Mei adi me mia

So O Si I L Sa L_2 0.6667



1h 2 2
2h 3_0.6667

Se 0.75

Sa 4 0.8

Su 1

So i Sam I KM

Sa il ti Sat I KM

53 i 1

Sa fi ti

a

i

iii i
ma

ai

I



DEE Let Sm Be A

Sequence Of Real Numbers

WE SAY THAT

line Su l
nato

E Il ER SUCH THAT

HE o AMEEN Inane
Ism l E

I
e E CSuclte

N THIS CASE WE ALSO SAY

Sn e



Sm L
2

OECE

inagipys

Ta

M 4

mah II o Cec

112

i
ME 5



E 5

fin Su O è teso Ime tram Ism e ke

fero 7me fman I O E

III E

ME E
If ME ne E

IEEE

him I O
nato



S IN IR
n SCM Sm

DI WE SAY fa Su L LEI

teso AMEEN Knam Sm l E

Sm I Ossa 1

S IT TRUE THAT giganti L

WE HAVE TO PROVE THAT

HE o AMEEN Knam II a E

III MI'tinti
Faso AMEEN FM Ma MI E



I CHOOSE ANY INTEGER Me I 1

nati E Tg

net E

IE M Me nti Ma ti

MIEI E

I Have PROVED limnf.az
nato

Su P a

r

F

I 1 I S



1 3

SEI GIVEN A SEQUENCE Sm
e

WE SAY THAT

lim sa tes
nato

FFMSOJMMEN.FM MMSm M

WE SAY THAT

l'm su la
nato

FFMSOZMMEN.FM MMASmE M

I WANT TO PROVE THAT

list a



math

SO I HAVE TO PROVE THAT
µ

KM O AMM Frana TIM

R ANY Grom M I CHOOSE

My Ma

MME M 12M

IF MEMMI M2

Fatta
MEAKIN

SUCH THAT

Km Kmt



THEN FOR ANY SEQUENCE

Sm IN R

I Define A NEW Seavenco

s
KM

MEN
THIS IS CALLED A SUBSEQUENCE

FOR EXAM Di

Cn Sam Even Seavenco

On Santi Odd Seavenco

Sme fa
2 m



Sam GM n Ines

52Mt II i fi a

San 31

Sam 2

The A SEQUENCE Sm
me

IS SUCH THAT

Sa e
A

F AND ONLY IF

sn.tl
FOR ALL THE POSSIBLE SUB SEQUENCOS

S



Sua
THE SEQUENCE Su 1

DOES NOT HAVE A LIMIT

BECAUSE ISI ti

San ti i

Santi I 1

The
E Ism o Then Su_o

smetti
Sa 1 Sa Sa I
Sa tt Ss _1



Sa_t Ss e

iI

iii

g
I

E

f
lsnklth.FI o

Su o

1



II

E

o

iii

a
MEN

THREE SEQUENCES SUCH THAT

bm E Qn ECM

MEM

THEN IF bail AND

e

WE HE an e



E basta amato

in

ESinlmkts.FM E IN

Fo

SII Esso



lim
mates SII o

FM.si

YQf

i

at A



O e sinful E I Eton A

o single III
si ama III a

III n si Etjsink

i

1 am sin f a as f

cos f e n sin f E 1 Fns

n te I o

I



Cos A costo 1

cosa m sinf E 171
m

lim Mosin f L
nato

A IF Su e and Po l

Smtp lte

the converse is not True

41 film O 70

sn.pro l'e



n in l

MOREOVER E l'FO THEN

More Generally I CAN

SUBSTITUTE TO IN PLACE of M

IN THE DEFINITON OF THE

SEQUENCE PROVIDED that

I FALL IN ONE OF THESE

CASES

N CAPITO C A
CONSTANT

C P p

2 testo tes



p p a

3 to to to

to Gol a

4 fà O le c

IS A

CONSTANT

5 0
0

0

6 d to a

14 Ed a

CASES NOT DEFINED

OR



INDETERMINATE FORMS

to es

- to

O to

O -

a

Io

Ht sto

a 00



Sn I

nti E L o

Su M M

th o to o

iI

limina



mates TI M

if

him LEI

MA TENTA
L

lim
mia FE M

Ii
miti



r

lim I
MA

m ft i

nato E ti

i

1 Simin



b
ikigai

il f et Sint



loda Xl is the inverse of at

OCLC 1 a 1

atb dx.cl lugalxigl lgalxltls.ly

Its I 25 28

Ed a log.CI glgeCx

lo f elogafx.gr
losa x tloga y

a

loga xt loga g

loga F losa x Elora



Su L AGIR a 1

o a 1

a
nato

de 1

L
osasse osa 1

L
i a

amo

caso a tal oste

decine



o

a TE

fà

II E al

Su 2

San fa l 4 to

Sant e GLI 2 4 e



lim n I
mt o

la f f O
mito

fai r Eat
0

mirminil Ind I

o L

3 3 2 1 6

10 10 9 8 7 6 5 4 3 2 2

alien too



l alito Mb tes bio

n n n n sto a 1

p
1 himalayani a

3 lim a te
nato

4 l'm n to
nata

5 l'm mm tes
nato

la III
e o E

nato

oca 1 b 10



en à o E
n sto

lim
nato MI O fa

nto nà o E

In
It

him iI

m Do

il



un

Mtflim

ETASEENCEISALLIERÀ
IF

Su ESua KM

A SEQUENCE IS CALLED DEFENSIVE

IF

È Sua FM

The LET Su BE AN INCREASING

SEQUENCE

TEN

line su L Su Is Bounded

nato FROM ABOVE



JM Sm EM KM

ET Sn BE A DECREASING

SEQUENCE TIE

him Sm l Su Is Bounded

NATO
FROM BELOW

JM SNAM KM

Su Itt
Si 2 Se It SIA
IT CAN BE PROUD THAT

24 itta 3

IT CAN BE PROUD THAT

Su Senti

1



at at

Infetti e c

EULER NUMBER

c lim at _lim
nato mates

È

E 2.73

è Eftaliti

L



ma

ma È
il

my

DE

live e 1 e
mah

II 1 E mani

la ri
M Stm

Il 1



II t è E

II A E
I

I è

SERIEDE

È K 0 12 i 3

an ne N

n



Smf Far cotantat am

SEQUENCE OF THE PARTIAL SUMS

So lo

si a ta

Sa lo ta ta

Sn lo ta ta t am

IF mates Sm l We say
THAT THE SERIES

Fan e
k O

OR THAT THE SERIES TEA
converges to l



Qu I 0 artt a I

E E It It TI

È

III
IT

È è
SCH 17 7 7 3

XEIRS.IN 17 7 7 745 X

Sala X XXXI TX

It Ht
n



Ex
GEOMETRIC SEQUENCE

I SI Lxxi
X Sala X I X MA

X Salut Sm XI X ht XM

e txt XM

Smh Sm x
E X _1

Sala X i X _1

Su A



COMPUTO THE NUMER

sala 172 22 27242726 27

È EI 28 2

SUMMARY

F XE IR KNEW

THAT X LÌ

FOR WHICH KER WE HAVE

THAT

Slim EX
Matos Kao



FOR WHICH KER WE HAVE THAT

A him
ma

III XX C 1

A xe

È Attila
Efi 2

Htt Et It 2

FEEL

E
IIS



a 2

I fi il

Ela I

HO

È 2 tes



Ittierre

such III FX I
km

fiaschi È
O X a

HILL

a a

II EEEE
L HILL

È 2

Èh
É



1

È El a

2 1 L

È El a

à

en I E

FIE a

0,999999_ E E tft fut



i

IN

D XE IR X

121 II E

te
2 01 8.02 195 7 g
2 001 8.002 1.995 7.99
2.0004 8.0008 1.9991 7.9982

X APPROCHES 2 FROM ABOVE

THE FUNCTION GETS CLOSE TO 8

APPROCIES 2 FROM BELOW
STILL THE FULTON GETS COSER

TO 8



teso 75 1 21 5
X 2

HA 8 E

I MUST BE ABLE TO APPROACH

THE NUMBER 2 FROM Points

Ittiti
THE BEHAVIOUR OF A Around

fatti

A Point

GIVEN 7 DEIR R WE SAY THAT

III FAI L



Faso IS IN LICE

Vero ISE O IX X.RS HAI LKE

LELE WISE DEFINED FUNCTIONS

FAI
IF 22

X IF XL 2

VI

fate f
X IF XE o

X IF x o

X

ftp.tako
iii



giri

IF X o

1 IF X O

X IF X SO

1 fin 941 0

iite

ti

fai_SII D RYO

tti

II EH



RIGHT AND LEF LIMITS

WE SAY THAT

line FAI L

AXE
E

Vero 78 O X SE HAI LICE
TED

WE SAY THAT

III FAI L

E

Vero 75 OSX XE HAI LICE
ED

EI linfa
ht L

Xixo FEFALL

Ah D RISO

1 21 2



IL 21 II I 1

f b I a

te

1

IF X O 1

IF X O I I 1

lim fa

x a

II a

t.FI



ifigi.uò

FINITE LIMITE AT INFINITY

LEI DER IR

I C



D Carta or a ta

THE DOMAIN OF THE FUNCTUN MUST

BE UNBOUNDED FROM Above
WE SAY THAT

line FAI L
XP HORIZONTAL

I ASYMPTUTE

teso A ME HX ME HAI LKE

SIMILARLY

Difesa or Dato a

UNBOUNDED FROM BELOW
WE say THAT

la FAI L
F O

A
HORIZONTAL ASYMPTOTE



teso 7M FA MEINIKE
FAKE

i I

AGI L E LE FAI LE

FAI Esp D RIE 5

ti



49
È

51

4.95 400 5.05 400

4.99 1000 5.005 40000

4.999 100000 5.0005 4000000

INFINITE LIMIT IN A POINT

LE f DEIR IR

WE SAY THAT

line Fx IS
XIXO

E
XD

KK IS o x oclx x.lk
FAI K

HE K

N THIS CASE WE SAY THAT FAI
HAS A VERTICAL ASYMPTOTE



A VRML AS MII IL
IN Xo

limfcn.IE
xax.tk X

fino IS o Fx ocx x.ch
a

FAIK
FAIE K

fate I
lim 1

ott
tes

Alim 1

l'm I go
Hot

ò



flat E

II I te

E MÈI I e

lim

Its FAI
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