A TALE OF FOUR RINGS

The ring R: (Z/27Z)[z]/{z3 + = + 1)

ADDITION TABLE

+ 0 1 « a—+1 a? a?+1 o+ a a?+a+1
0 0 1 « a+1 a? a?+1 a?+a  ?+a+1
1 1 0 a+1 « o?+1 a? a?4+a+1 o+«
o le’ a—+1 a? oz +a a—+1 1 +a+1 a? 41
a+1 a—+1 « o+« a? ?+a+1 a? 1 a—+1
o? a? a?+1 a+1 at+a+1 o+« « a?+1 1
a®+1 a?+1 o? 1 o? Ara+l ?+a « a—+1
o+« a’+a odP4+a+1l oP+a+1 1 a?+1 a a+1 a?
Z+a+l a24+a+1 a? 4+« o2 +1 a—+1 1 o+« a? le}
MULTIPLICATION TABLE

X 0 1 « a+1 o? a?+1 o+ a?+a+1

0 0 0 0 0 0 0 0 0

1 0 1 o a—+1 a? a?+1 o+« 2+a+1

« 0 « o? o2+« a—+1 1 a?+a+1 a?+1

a+1 0 a+1 o2+« a?+1 a+a+1 o? 1 a

a? 0 a? a+1 ?+a+1 o +a o a?+1 1

a?+1 0 a?+1 1 a? a?+a+1l o?+a a a+1

o+« 0 a? 4+« a?+a+1 1 a?+1 o a—+1 a?

Z+a+1l 0 24+a+1 a?+1 « 1 oz +a a? a+1

The ring S: (Z/2Z)[x]/(x® + 22 + 1)
ADDITION TABLE
+ 0 1 B B+1 B B2 +1 BP+B p+p+1
0 0 1 B B+1 (2 B +1 BE+B  BE+B+1
1 1 0 B+1 6 B2+1 52 B2+B+1  pB2+8
B B B+1 0 1 B2+p8 B+p+1 B? B +1
B+1 B+1 B 1 0 B+B+1 B+ B2+1 B
B2 B B2 +1 B+B +p+1 0 1 B B+1
g% +1 B2+1 (2 B2+B+1  pB2+8 1 0 B+1 8
B%+ B2+p  BE+p+1 32 B +1 8 B+1 0 1
B+p+1 B+p+1  B2+p BZ+1 52 B+1 B 1 0
MULTIPLICATION TABLE

X 0 1 B B+1 52 B2+1 BE+B  pE+B+1

0 0 0 0 0 0 0 0 0

1 0 1 B B+1 52 B2+1 B2+B8  B+p+1

B 0 B 32 B+ B BZ+1 B2+ pB+1 1 B+1

B+1 0  pB+1 B>+ B*+1 1 B Br+B+1 B

52 0 (2 B2+1 1 BE+B+1 B+1 B B2+

B2+1 0 pB2+1 p24+p+1 B B+1 B2+ B2 1

B2+ 0 pB+8 1 B2+ pB+1 B 32 B+1 B%+1

BP+B+1 0 F+p+1 B+1 B2 B*+ 1 g% +1 8




The ring T: (Z/2Z)[x]/{x® + 2% + z)

ADDITION TABLE

+ 0 1 7y y+1 2 72 +1 Y+y P +a+1
0 0 1 7y v+1 72 Y41 Y+y 24+l
1 1 0 v+1 v v 41 72 Y4+l AP +y
v vy v+1 0 1 Y4y a4l 72 v 41
v4+1 v+1 v 1 0 YHy+1 A2 4y v 41 72
2 2 v 41 Y+y P4+l 0 1 v v+1
v 41 7241 72 YHy+1 A4y 1 0 v+1 ~
v+ V+y 441 o 2 +1 v y+1 0 1
Y+y4+1 ¥4+v+1 4o ¥ +1 72 y+1 v 1 0
MULTIPLICATION TABLE
x 0 1 ¥ y+1 72 Y¥+1 4y P+l
0 0 0 0 0 0 0 0 0
1 0 1 v y+1 72 Y4+1 4y Pyt
v 0 v y? Y47 P +y v? v 0
y+1 0 y+1 A2+~ +2+1 v 1 Y o4 y+1
72 0 7+ gl g Yy 0
Y2 +1 0 ~2+1 ~2 1 v2 4y y+1 v Y+y+1
v+ 0 +y ¥ y? 72 ¥ v+ 0
Y4y+1 0 P2 +~y+1 0 Y+y+1 0 Y+y+1 0 Y+y+1
The ring U: (Z/27Z)[z]/{x® + 2?)
ADDITION TABLE
+ 0 1 5 §+1 52 2 +1 2+ 824+6+1
0 0 1 ) §+1 52 2 +1 24+ 624+6+1
1 1 0 541 5 52 +1 52 24+6+1 52496
5 5 §+1 0 1 245 824+6+1 52 02 +1
J+1 5+1 5 1 0 2 +6+1 6246 2 +1 52
52 52 2 +1 24+5  2+5+1 0 1 5 §+1
2 +1 2 +1 52 24+6+1 52456 1 0 d+1 )
2 +6 2+5  4+5+1 52 2 +1 5 §+1 0 1
P 4+6+1 2+6+1 52 +6 52 +1 52 d+1 5 1 0

MULTIPLICATION TABLE

X 0 1 5 S+1 62 6241 62446 624+6+1
0 0 0 0 0 0 0 0 0
1 0 1 5 S+1 6% 6241 62406 624+6+1
1) 0 1) 52 5245 62 62456 0 )
J+1 0 d+1 0245 2+1 0 641 62+ 1
52 0 52 52 0 52 0 0 52
%41 0 62+1 62468 §+1 0 82+1 62+96 §+1
02 +4 0 62494 0 246 0 62496 0 0244
P4+6+1 0 2+5+1 5 1 2 S+1 6246 1




