CHAPTER 1. INTRODUCTION 1
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Now define:

(a+b+cj+dk)(e+ fi+gf+hk)={ae=bf —cqg=dh)+(af + be + ch = dg)i
(ag + ce = bh 4+ df)j + (ah + de + bg = [k

This mulliplication gives us a non-commutative ring (ij # i), called the
fuaternions | H ).

Example 1.9 (1840's Hamilton) Consider an n-dimensional veclor space
(over B say) with basis {e),eq, ..., e,} (the basic units), Define the product
ene; ¥i,j = 1...n. Then (as in the previous example] insist on the dis-
tributive lows and we see that this new object 18 a ring, called the set of
Hypercomplexr Numbers (M),

Example 1.10 [f {e1,e2.... en} forms a group (under multiplication] €,
then the hypercompler numbers generated by G is called the Group Ring

(R7). Arthur Cayley 1854.

Definition 1.11 Given a group & and a ring R, define the Group Ring
R to be the set of all inear combinations
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where ag € K and where only finitely many of the ay® are non-zero,
Define the sum

a+f= (Z a_qg) + (Z t—gg) =Y la, +by)g.
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