#)

_, A botvoact T
wetion 2.0

ol & G AT

In the ring M{C), let :
: 10 . fi 0 . {01 _ (0 i)
1=(0 1) ‘”(0 —.-;) J_(—lo k=4 o
The product of a real number and a matrix is the matrix given by this rule:
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The set H of real quaternions consists of all matrices of the form

1 0 i 0 0 1 0 i-
al+bj+cj+dk=a(0 1)+b(0 _i)+c(_1 0)+d(i o
a 0 b 0 0 ¢ (o di)
=(0 a)+(0 -bi)+(—c 0)+ di 0
B a+ bi c+di)
T \—¢+di a—b/’
where a, b, ¢, and 4 are real numbers,
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PP=§=k*=-1 ij=-ji=k
jk=-~kj=1 ki=—-ik =j.
@ Show that I is a noncommutative ring with identity.

@ Show that H is a division ring (
_ al + bi + cj + dk, then verify that the solutlon of the equatmn Mx =lis
the matrix tal - tbi — tcj — tdk, where ¢ = 1/(a? + b% + ¢? + d%).]

@ Show that the equation x? = — 1 has infinitely many solutions in H.
[Hint: Censider quaternions of the form Ol + bi + ¢j + dk, where 62 +
c?+d*=1]

. Consider R X R with the usual coordinatewise addition
and a new multiplication given by

qu_eiw\vﬂ (a,b)(c,d) z {ac — bd, ad + be).
Show that with these operatjons R X R is a field.




