Algebra — Part 2

Definition:  Let A be a set.

A map F- A x A — A is called a binary operation on A .

Instead of F((O\,la)), we write  aob or axb or aFb

or CL-L or O\B or 0\+L

<

juxtaposition
Closure Law: aob € A for all a,beA

Example: A: {’l‘ 1,33 , o A X A A binary operation defined by:

operation table: (: 1 2 3 1o
ol =1
1 1 1 not equal:
led =3
Ly 3 3 1
31 2 v 1

<1oz)03 =13 =12
10(2°3> =1 °1 =3

not egual!

Definition:

A pair (S, 0) where S is a set and o is a binary operation on S

is called a semigroup if

O\O(EOC) = (0\0 E)°C for all a,b,ce S

ANY
“aoboc

(associative)
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Example:  set of funotions F(R) =1 § | £ R—R fm»ﬁon}
together with composition o : F(R) x F(R) — F(R) :
Take §,, 5, 5,€ F(R) and defiee g =§,o(f,o8,) :R—R
h=(fo8)es, :R—R
g0 = eo(8o8) () = 5((5.25)60) = 5(5.05,00)
h0) = (5005 () = (50 8)(560) = 5,(5.(5,6)
= (F(R), o) semigroup



