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Definition: Ring



Definition: Ring



Is the Abelian group axiom necessary?



What if we drop properties?
� No additive inverses.

� No 1A (multiplicative identity).

� Distributive on one side only,
and (A,+) not abelian.



Some Commutative Rings you Probably Know



Some Noncommutative Rings you Might Know



Definition: Ring Homomorphism



Examples of Ring Homomorphisms



f (0) and f (1)



Definition: Subring



Definition: Ideal & Quotient



Why must ideals be closed under

multiplication by A?



Bijection between sets of ideals

Proposition 1.1 (Atiyah-MacDonald)
There is a one-to-one order-preserving correspondence between
ideals b ⊂ A containing a and ideals b̃ ⊂ A/a.



Kernel and Image



Definition: Zero-divisor



Definition: Nilpotent



Definition: Principal Ideal



Definition: Unit, Field



Fields, ideals, and homomorphisms
Proposition 1.2 (Atiyah-MacDonald)
Let A be a nonzero ring. TFAE:

1. A is a field.

2. The only ideals of A are 0 and (1).

3. Every homomorphism of A to a
non-zero ring B is injective.


