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Basis for Algebra of Octonians

K-algebra of octonians is generated by {1,i;}

over K with multiplication

11 19 13 14 15 16 17
11| —1 24 17 —12 i —1l5 —13
12| —i4 —1 5 11 —13 17 —1g
13| —t7 —i5 —1 g 1 —i4 1
14| 12 —11 —1g —1 17 13 —i5
15 | —t¢ 13 —1p —17 —1 1 14
6| 15 —17 14 —13 —11 —1 1o
17 | 13 16 —t1 15 —ig4 —ip —1

Doesn'’t work in characteristic 2!



2x1 = atq + i + bi7 2xrg = —aiq + 1 — bi7
2x> = aio + biz + ix 2r7 = —aip — bigz + i5
2x3 = —1i1 — big + aiy 20 = —11 + big — aiy

2x4 = 1 — aiz + biop 2x5 = 1 4+ aiz — bip

With respect to this basis, we have the multi-

plication as given below.

1 o r3 T4 Ty g 7 s
L1 O O 0 0 L1 —ID I3 — X4
o 0 0 x1 xo O 0 —T5 —Tg
x3 | O —Tq O x2z3 0 —xz5 O T7
L4 L1 0 0 L4 0 L6 X7 0
x5 | O o zz3 0 x5 O 0 s
TG | T2 O —x4 0 zzg O —xg O
x7 | —x3 —x4 O O xz7 =g 0 0
rg | —x5 xg —x7 xg O 0 0 O




