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Talk’s Plan

1 Section 3

Formalizing a simple remark in Hungerford’s abstract algebra

textbook
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Section 3 Formalizing a simple remark in Hungerford’s abstract algebra textbook

Hungerford’s remark
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Section 3 Formalizing a simple remark in Hungerford’s abstract algebra textbook

Hungerford’s remark - Ring definition

See the file ring def.pvs in https://github.com/nasa/pvslib/tree/master/algebra
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Section 3 Formalizing a simple remark in Hungerford’s abstract algebra textbook

Hungerford’s remark - Ring examples

(Z,+, ·, 0, 1)

(mZ = {m · z; z ∈ Z and m is a natural number },+, ·, 0)

({f : R→ R},+ : (f + g)(x) = f(x) + g(x), · : (f · g)(x) = f(x) · g(x), 0, 1)(
M2(R) =

{(
a11 a12

a21 a22

)
; aij ∈ R

}
,+:M2(R), ·:M2(R),

(
0 0

0 0

)
,

(
1 0

0 1

))

(Zm = {0, 1, . . . ,m− 1},+ : a+ b = a+ b, · : a · b = a · b, 0)
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Section 3 Formalizing a simple remark in Hungerford’s abstract algebra textbook

Hungerford’s remark

See the file ring nz closed def.pvs in

https://github.com/nasa/pvslib/tree/master/algebra
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Section 3 Formalizing a simple remark in Hungerford’s abstract algebra textbook

Hungerford’s remark

See the file integral domain with one def.pvs in

https://github.com/nasa/pvslib/tree/master/algebra
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Section 3 Formalizing a simple remark in Hungerford’s abstract algebra textbook

Hungerford’s remark
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Section 3 Formalizing a simple remark in Hungerford’s abstract algebra textbook

Hungerford’s remark

In Z, the notions of prime and irreducible elements are equal.

In Z6, 2 is a prime element; however 2 is not an irreducible element.
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Section 3 Formalizing a simple remark in Hungerford’s abstract algebra textbook

Hungerford’s remark

Every prime element in an integral domain R is an irreducible element.

If p = ab then p|a or p|b since p|p = ab and p is prime.

Consider that p|a. Thus a = px and p = ab = pxb.

Consequently, p− pxb = p(one− xb) = zero. Thus, xb = one and b is an unit.
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Section 3 Formalizing a simple remark in Hungerford’s abstract algebra textbook

Hungerford’s remark
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