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Lecture Highlights
KatyCraig 2024

Numbers
Natural numbers IN 1,213,4

Integers 2 3 2 1 0,1 2,3 3
Rational numbers Fr minez n o

Real numbers IR what to put here

Property 1 Inductive Characterization of INIf a subset SEIN satisfies
i IES
i if nes then ntles

then S IN

Property2 Q is dense in Q

Prop For any p.geQwithpeq
there

exists r Q
satisfying percq

Property 3 Absolute Value and Distance



Def la a if a o
a if a 0

The basicpropertiesof 1.1 For all a belR
i la 20 the absolutevalue can be

ii lab tallbl distributed over multiplication

iii latbl lal lb triangle inequality

Property Strict Containment

INEZEQE.IR
1

Prop 524 Q i
1

Moral there are useful numbers missing from 0

Def field A set F is a field if it has two

operations addition and multiplication
that satisfy the following properties

a boff



g
A1 a bid atb to associativity
Az atb bta commutativity
A3 an element in Fcalled 0

identityS.t aEF at o a

A4 for each aEF an element inverse
called aefs.t.at fal 0

M1 alba table associativity
1m27 ab ba commutativity1m37 an element in Fcalled 1

identitys.t.IO and Kaff a ta
mu for each aef ato an inverse
element called ts.t.at 1

DL albtc ab tac distributive law

Remart IN and I aren't fields
is a field

Mn R isn't a field for n 2

Using the definition of a field you can

rigorously prove familiar algebraicproperties



The If F is a field then a bEF
i If atc btc then a b
Iii a o o


