Ideals, Nik Van Rompaey

In abstract algebra, rings are an expansion on groups. A ring is
notated (R,+,-) where

e (R+) is a group

e + is its closed associative binary operation

e (R,+) must be abelian.

e The - is a ring’s second binary operation, which must be
associative and distributive.

A subgroup of a group G is a subset of G, such that the subset is
a group under the same binary operation as G.

A subring of a ring R is a subset of R, such that the subset is a
ring under both binary operations.

An ideal, |, is a subring where r is closed under - with every
element in R.



Group

Given a nonempty set G
There is a binary operation o
o is associative:(aob)oc = ao(boc)
o is closed:aeG and beG = aobeG
Identity eeG and VaeG, an inverse a~

1

Ring

Given a nonempty set R
Binary operations +,-
(R,+) is abelian
- is both associative, and
distributive: a-(b+c)=a-b+a-c

Subgroup

Set HC G
Same associative binary operation o
H is a group under o

Subring

SetSCR
Same binary operations +,-
S is a ring under +,-

Right Ideal

Subring S in ring R, notated |
Vsel,VreR, s-rel

Left Ideal

Subring S in ring R, notated |
Vsel VreR, r-sel
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