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The cyclic group Z/p? [AK]]

e G = Z/p?* with generator o (p prime number)
o U =7Z/p C G generated by t = oP
e © € R such that

Ny(@)=1+t+t2+ -+t H(x)=1.
Define z, a, y € R by
z=(1+o0+0*+ -+’ ")(x) -1,
p—1

a:x+(1—0)z(1+t+t2+~-+ti_1>(xt_i(2))a

and y = ax or y = xa. Then Ng(y) = 1.

For p = 2, we obtain

y=o(x)r—o(x)r’+xo’(z)x+xo’ () —o(x)o’(x).



A formula for G =7Z/9

For a ring automorphism o of order 9 of the ring
R and an element x € R such that

x40’ (x) +0%(x) =1,

we have

for

y=—x° +20(x)r — 0’ (x)x + o*(x)x
+ z0®(z)x + zo* (z)x + 20°(x)
)

S(2)a + z0"(z)x + 20%(x
() — o(x)o’(z)x

X
+ xo X

(
—o(x)o*(z)x — o(x)o
)

(RHS has 22 monomials)



The quaternion group Qs [AK2]

e G=Qs={(o,7|ocr*=1,7 =070 =0"17)
e U = (0), cyclic subgroup of order 4
e r € R such that Ny(z) = (1+o0+0%+0%)(x) =1

The system (X) with unknowns b(c) and b(T):

i

(140 +0?+0°)b(0) =0,
(14+7)b(1)— (14+0)blo) =1,
L (o0 —1)b(7) + (1 +oT1)b(0) =0.

N\

A solution of (X):

b(o) =(1—o7)(x) and b(7) = (1 + o)(x).



The apocalypse of (g
e U = (o), cyclic subgroup of order 4 of G = Qs

e E = (0?), elementary abelian subgroup of order 2

If z € R such that Ny(x) =1, then Ng(y) =1 for

(26 monomials of degree < 3)

Replacing x by zpo(rg)+rpo(rg)rg —r50(zE)
with Ng(xg) = 1, then y becomes a polynomial in x g
with 666 monomials of degree < 9.
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The dihedral group Dg

e G=Dg={(o,7|ct=1,7>=1,70 =0717)

e U= (0?71)27Z/2%x1Z/2

o U = (0% 07)27/2x1/2

e v/ € Rwith Nyv(2') = (1 4+ 07+ 0% +0°7)(2') =1

The system (X) with unknowns b(c) and b(T):

[ (14+0+0%+0%)b(o) = 2,
< (1+7)b(7) = 0,
(e —1)b(T)+ (1 +oT1)b(0) = 1.

A solution of (X):

b(o) =o(1+o7)(2') and b(1) = (7 — 1)(1 + o*) ().



A nonabelian group of order 27

e G= (0,70 =1,7 =170 = o'7)

o U= {0’ 1)27Z/3x1Z/3

o 7 = (03) 2 7Z/3 (center)

o H=(or)=27Z/9 contains Z

e Let z € R such that Ny (x) =1

e If g = (1+7+72)(x) € R, then Nz(z9) =1
e From xg derive 2’ € R such that Ng(z') =1

The system (X) with unknowns b(c) and b(T):

( (14+0c+0%+---+0%)b(0o) = 3,
\ (147 +72)b(7) = 0,
(' =1b(r)+(1+0+0*+0°—1)b(0) = 1.

A solution of (%):
b(o) = (1 + o7+ (07)*) ('),

b(r)=(r—-1)(c® —0(l4+0+0°+ 04)7') (x').



