CHAPTER 1. INTRODUCTION 4

Definition 1.5 [f31 € R such that lL.a = al¥a € R, then R is a ring
with identity. Otherwise B s a ving without ddentity.

For us, R (nsually) is a ring with identity,

Example 1.8 The sel M (R) of all n x n matrices with real coefficients is
a ring (with mairiz addition and matriz muliiplication ).

() A+(B+C)=(A+B) +C v
m]&m=(ﬂ E)Hmm+ﬂ=d+u=ﬁ v

[m]Uﬂ=(t ﬂ)mm-ﬁ=(:::ﬂ)mﬂad+ﬂ=d+-d=
1

(iv) A+B=B+A v

(v) A(BC)=(AB)C ¢

(vi) A(B+C)= AB+BC ¢

(vit) (A+B).C=AC+BC YABCeM(R) v

Note : M,(R) is o non-commutative ring { since AR # BA Y A B e
M, (R)).

Example 1.7 C = {a +ib|a,b € R} is a ring (the complex numbers). It
ia also a B-dimensional vector space over R with basis {14},

Example 1.8 Consider a f-dimensional vector space over R with basis {1, 4, 5, k).
We define multiplication as follows




