
 
Binaryoperations

Algebra is essentially the study of sets equipped with
various binary operations

Examples

The following are familiar binary operations
1 t on IR Q or R

2 on IR o or Q Co why not 2 o

3 Addition mod 3 i e 0 1,2 where at b rewmmainhdndividing

by 3
So the additiontable looks like

2 O l

a if aEb4 min is a binary operation on IR defined min ab b if bea

We can also comeup w binary operations

5 Define on 112 to be a b 2a t 5b

Def If A is a set then a binaryoperation on A is a function

A A A

Denote a b by a b



Just like the binary operations with which we're already
familiar we mostly care about ones that satisfy nice
properties

Def on A is commutative if a b b a V aBEA

Ed let A f IR IR the set of functionsfromIR toIR

t and o are all binary operations on A
f g is defined ft g x f x g x

f g is defined f g x f x g x

fog is definedCfog x t og x

1hthiscase t and o are both commutative but if

f x x and g x _x t I then

fog x xt 1 and g f x x't l Su fogt gof
so 0 is hot commutative

Def is associative if V a b c cA a b c a btc

Ex on IR isassociative ab c a Cbc However

on IR o is not associative 2 1 2 2
2 1

but 2 1 2 4


