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mRing stuff

Since the focus of the talk was on the labs for group theory, we do not
illustrate any of the ring labs here. If interested, on the homepage of Al
Hibbard (http://www.central .edu/homepages/hibbarda/hibbard.html) you can
find areference to the Exploring Abstract Algebra with Mathematica page,
on which you can find illustrations of ring labs.

What follows gives just a brief look at what can be done on the ring side.

R=ZR[ 6]
Ringoid[{0, 1, 2, 3, 4, 5}, Mod[#1 + #2, 6] &, !

Cayl eyTabl es[ R, Mode -> Vi sual ];

Addi tion Tabl e Mul tiplication Table
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P = Pol ynom al Ri ng[ZR[2]]

Ext R ng[Pol yRi ng,

Ringoid[{0, 1}, MdI[#1 + #2, 2] &,
Mod [#1 #2, 2] &1, {},

Head [#1] == Poly &&

Appl y [And, (Menber Q[Ri ngoid[{0, 1},
Mod [#1 + #2, 2] &, Mod[#1#2, 2] &]]
[1]1], #1]1 &) /@ #1] &]

m=Poly[1, O, 1]
1 + X2

Q= QuotientRing[m ZR[2]];
Ri ngDonmai n[Q]
0, X, 1, 1+ X}

Di vi si onAl gorithm[Poly[0, 1, 1], m P,
Mode - <Iextual ]

a(X) = b X)qg X) +r (X) where

a (X) :X+X2
b (X) :1+X2
g (X) = 1land

r(Xy =1+ X

Noticethat eitherr (X) = Oor degr <
degb

{1, 1 + X}
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Ri ngDomai n[Q= QuotientR ng[Poly[1, 0, 1],
ZR[3111]
Di spl ayPowers[Q Poly[0, 1], 8]

0, X 2X 1, 1+ X, 1+ 2X 2,
2 + X, 2+ 2X}

XAT7 =
X8 =

Xr1 = X
N2 = 2
X3 = 2X
X4 = 1
X5 = X
X"6 = 2

2

1
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Mul tiplicationTabl e[Bool eanRi ng][
{1, 2}], Mode - &isual ]

Multiplication Table

s s O O o 23 {3 {21,
{4y {3 {11 {11},
{{r {2} {1}, {1, 2}}}
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Cayl eyTabl e[Ma oupoi d[ZR[15]],
Mode - /i sual ]

ol o B B B ) - g B (e e

[mry =y gy ey gran
hmmHGkﬂmﬂmmhLﬂMI—'Gﬁ-

Bool eanRi ng[2]

Ringoid[{{}, {2}, {1}, {1, 2}3},
Uni on [Conpl enent [#1, #2],

Conpl enent [#2, #1]] &,

| ntersection[#1, #2] &]

| nt egr al Domai nQ[Bool eanRi ng[2]]
Fal se
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M= NMatrices[ZR[5], 2]

Ext R ng[Mat Ri ng,

Ringoid[{0, 1, 2, 3, 4},

Mod [#1 + #2, 5] &, Mdd[#1#2, 5] &],
2, Apply[And, (MenberQ[Ringoid[{0, 1,
2, 3, 4}, Mod[#1 + #2, 5] &,

Mod [#1 #2, 5] &1[[1]], #1] &) /@
Flatten[#1, 1]] &&

(Take [#1, 2] &) [Dnensions[#1]] ==
{2, 2} &]

BaseR ng[M]
Ringoid[{0, 1, 2, 3, 4},
Mod [#1 + #2, 5] &, Mod[#1#2, 5] &]

M= Matrices[ZR[11], 2];
(mMA = {{4, 10}, {6, 10}}) // Matri xForm
RDet [mMA, M]

4 10
6 10

2

M= Matrices[ZR[8], 2];
{W= {{3, 4}, {7, 5}},

"Determ nant = " < doString[RDet
[W M]1} // Tabl eForm

3 7

4 5

Determ nant = 3
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RVat ri xl nverse[W M]

{{r, 43, {3, 1}}

Mul tiplication[M [W 9%

{{1, 03}, {0, 1}}

Rvat ri xl nverse[{{6, 1}, {0, 4}}, M
Matri x argunent i s not aunit

{{0, 03}, {0, 0}}



