
MATH 142A: Introduction to Analysis

www.math.ucsd.edu/~ynemish/teaching/142a

Week 1:

visit course website
homework 0 (due Friday, January 7)
join Piazza

Today: Natural, rational, algebraic 
numbers   > Q&A: January 5

Next: Ross § 3

:



Logiciel symbolisme
Common logiciel connectives Example :

A : Alice plays accord ion

B : Bob reads ce book

c : Alice and Bob story at home

Typical mathematica statement :

Typical proof :



Logical symbolisme
Basic rates for constructiong profs
• if A is true and A⇒ B

,

• the law of exclu ded middle :

↳ used in profs by contradiction

• tu le of double négation :

Use wards in stead of symbol s ( must of the time)
A ⇒ B A B

A impolies B A is équivalent to B

B follow s from A A if and only if B

B is necessary condition for A A is necessary and suffiraient

A is suffiaient condition for B for B



Logiciel symbolisme

Think about the following statement



Set theory notation

+ set is a
" collection of distingue ishable Objects

"

- a set may consiste of any distingue ishable objects
- ce set is uniquely de termined by the collection of

Objects it consistes of

- ce set can be defined as a collection of objects

having certain property
- listing objects
- the set of all objects x that satisfy property P

If S is a set
,

mears that x is an element of S

x is not an element of S



Set theory notation
5. T are two sets

,
then means that

each element of T be longs to S .

Defining a set from another set by specifying a ru le

Operations on sets

If we have 2 sets 5.T
,
then

• SIT= is the différence between S andT

• SUT= is the Union of S and T

• Snt = is the intersection of S andT



Set theory notation
A is a set

, Sa
,
xe A

,
is a collection of sets

,
then

¥ Sa = {x : xe Sx for at least one xe A }

Ip Sx
= { x : Xt Sx for all × c- A }

S
T

Exemples
S T

S T

Empty set is the set with no elements ,
01

S = { I.2,3 } S T

F- { 4,5 , 64



Natural members

We assume that we know what natural members are :

members we use to count objects .

Peano Axions :

N1 .
le IN

N2
.

ne NTJ ⇒ nt IEN

N 3 .
For any ne NTJ

,
ntl =L is false

N 4
. (mine NI ) x ( mtt - htt ) ⇒ m=n

N 5
.

Properties N1 - NS define NI unique ly .



Principle of mathematica' induction

<et R
.
Pa

.
B

.
. . .
be a list of statement that mayor may not

be true
.

Then

( Ir ) / ⇒
(Ia )

(I ,) basis of induction ( Ia ) induction step

N 5. Sc TN ^ les × ( ne s ⇒ nt les ) ⇒ S = NT

Suppose that (Ii ) and Ctr) hold .
De fine

(F) ⇒ | ⇒ ⇒
( Ia) ⇒



Example

Proue that for real x> - I and for any ne

(ttx ) ttnx

Solution : Fix x > - t . Dénote Pn : (HXYZ Itnx .

•

•



Remark

Principle of mathematica l induction with different basis

<et R
.
Pa

,
B

.
. . .
be a list of statement that mayor may not

be true
.
1-et KENI

.

Then

( Ii ) Pris true / ⇒
all statement Pa

,
Pan

,
Pas

,
. . .

( Ié ) Pn is true ⇒ Pnn is true are true

for all nzk

Prod
.

Define
,
ne ATJ

,
and apply the principle of

mathematical induction for

Example Proue that for all ne# ,
nez

solution
.



Integer and national members

Integer members

national members

is closed with respect to four arithmetic operations

Are there any other members ?

Considére polynomial équation

.



- lgebraic members

Definition 2.1 ( Algebra :c humber )

A member is called algebraic if it satisfis a polynomial

équation ,
where co

. .
. _ ,
Cn are

integers and net
.

Remarie Rational members are algebraic members : for q = É

fake
, giving the équation

Exemples of algebraic members :



VIA Q

Theorem 2.2 ( Rational Zéros Theorem )

Suppose that co , ci . . . . .cn are integer and r is a national

member satisfying the polynomial équation

1-et r -_ f- where Cand d are integer having no common factors.

Then Cdivides co and d divide Cn
.

Proof
.
No proof . AU

Corollaire
Proot

.


