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THEORY Ring
IMPORT THEORY PROJECTS
/SimpleDEq THEORIES /SimpleDEq/Group.dtflorg.eventb.theory.core.deployedTheoryRoot#Group
TYPE PARAMETERS A
OPERATORS
distributive <predicate> (oplus: (A X A) - A,otimes: (A X A) - A)
well—-definedness A # ¢
direct definition
VX, y, 2 -X€EAANYyEAANZEA=> (
otimes (x ~ oplus(y = z)) = oplus(otimes(x — y) — otimes(X = z)) A
otimes (oplus(y —» z) » x) = oplus(otimes(y — Xx) — otimes(z — X))
)
integral <predicate> (otimes: (A X A) — A,azero: A)
well—definedness A # # A A # {azero}
direct definition
VX, y X€AAYyEA=> (otimes(x —» y) = azero = (X = azero V y = azero))
Ring <predicate> (oplus: (A X A) — A,otimes: (A X A) — A,azero: A,aunit: A)
well—definedness A # 0
direct definition
AbelianGroup (oplus ,azero) A Monoid(otimes , aunit) A distributive (oplus,otimes)
CommutativeRing <predicate> (oplus: (A X A) — A,otimes: (A X A) — A,azero: A,aunit: A)
well—definedness A # 0
direct definition
Ring (oplus ,otimes ,azero ,aunit) A commutative(otimes)
nonZerolnvertible <predicate> (op: (A X A) — A,azero: A,aunit: A)
well-definedness A # @ A (azero # aunit)
direct definition
VX -Xx€AAXGFazero = (3 y- -y €AAY # azero = (op(x —» y) = aunit A op(y — X) = aunit)
)
nonZerolnverses <predicate> (op: (A X A) — A,azero: A,aunit: A,x: A,y: A)
well—definedness A # # A (azero # aunit)
direct definition
nonZerolnvertible (op,azero, aunit) A x # azero = ((op(x ~ y) = aunit) A (op(y = X) = aunit))
DivisionRing <predicate> (oplus: (A X A) — A,otimes: (A X A) — A,azero: A,aunit: A)
well—definedness A # ¢
direct definition
(azero # aunit) A Ring(oplus,otimes,azero,aunit) A nonZerolnvertible (otimes ,azero,aunit)
Field <predicate> (oplus: (A X A) - A,otimes: (A X A) - A,azero: A,aunit: A)
well—definedness A # 0
direct definition
(azero # aunit) A
Ring (oplus , otimes ,azero , aunit) A
nonZerolnvertible (otimes ,azero ,aunit) A
integral (otimes ,azero) A
commutative (otimes )
absorbing <predicate> (op: (A X A) — A,azero: A)
direct definition

Vx - -x €A = (op(x —» azero) = azero A op(azero — X) = azero)
THEOREMS
zeroAbsorbing :
V oplus ,otimes ,azero, aunit - oplus € ((A X A) - A) A otimes € ((A X A) - A) A azero € A A aunit
e AN

Ring (oplus , otimes ,azero ,aunit) = absorbing (otimes , azero)
plusInverseLeftDistribution :
V oplus ,otimes ,azero,aunit - oplus € ((A X A) - A) A otimes € ((A X A) - A) A azero € A A aunit
€ A A Ring(oplus ,otimes ,azero,aunit) = (
Va, b, al - a € AADb e AA al € A A inverses (oplus,azero,a,al) = (
inverses (oplus ,azero ,otimes(a — b),otimes(al — b))
)
)

plusinverseRightDistribution :
YV oplus ,otimes ,azero, aunit - oplus € ((A X A) - A) A otimes € ((A X A) - A) A azero € A A aunit
€ A A Ring(oplus,otimes ,azero,aunit) = (
Va, b, bl - a € AADbe&AADlI € AA inverses(oplus,azero,b,bl) = (
inverses (oplus ,azero ,otimes(a —~ b),otimes(a —~ bl))
)
)

ringLeftCancellation :
V oplus ,otimes ,azero, aunit - oplus € ((A X A) - A) A otimes € ((A X A) - A) A azero € A A aunit
€ A A azero # aunit A Ring(oplus,otimes,azero,aunit) A integral (otimes,azero) = (
Va, b, c-a€AADbE€EAACEAANa a# azero >
((otimes(a — b) = otimes(a —» c)) © (b = ¢))
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ringRightCancellation :
V oplus ,otimes ,azero,aunit - oplus € ((A X A) - A) A otimes € ((A X A) - A) A azero € A A aunit
€ A A azero # aunit A Ring(oplus,otimes,azero,aunit) A integral (otimes,azero) = (
Va, b, c-a€eAADbeEeAACEAANa# azero >
((otimes(b — a) = otimes(c —» a)) & (b = c¢))
)
nonZerolnverseNotZero :
V oplus ,otimes ,azero,aunit ,x,y -
oplus € ((A X A) - A) A otimes € ((A X A) - A) A azero € A A aunit € A A
Ring (oplus ,otimes ,azero ,aunit) A nonZerolnvertible (otimes ,azero,aunit) A
X € AANYy € AANX # azero A nonZerolnverses (otimes ,azero ,aunit ,x,y) = (
y # azero




