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Inintegral domain D = Z, every ideal is of the form nZ (see Corollary and Example) and since nZ = hni = h—ni, then every
ideal is a principal ideal. A Unique Factorization Domain (UFD) is an integral domain R in which every nonzero element r 2R
which is not a unit has the following propertiesr can be written as a nite e In general, if an integral domain has the unique
factorization property, we say it is a unique factorization domain (UFD). Extended notes from number theory lectures at
AwesomeMath Camplntroduction. (2) The first part of this paper discusses Euclidean Domains and Unique Factorization
Domains. (2) The omposition in partis unique up to order and multiplication by units. In particular, we show that every
Unique Factorization Domain is a Greatest Common If R is a unique factorization domain, then R[x] is a unique factorization
domain. Definition Let R be an integral domainSuppose r 2R is a nonzero non-unit. The key concept in number DefinitionA
ring is a unique factorization domain, abbreviated UFD, if it is an integral domain such that (1) Every non-zero non-unit is a
product of irreducibles. So Z is a PID. Note. The ris said to be irreducible in R if whenever r = ab with a;b 2R, at least one of a
and b must be a unit in R. Otherwise, r is said to be reducibleA nonzero element p 2R is called prime in R if the ideal (p
Unique Factorization Domains lurie Boreico Extended notes from number theory lectures at AwesomeMath
Camplntroduction The key concept in number theory is the concept of divisibility. So for every field F, the integral domain
F[x It follows from this result and induction on the number of vari-ables that polynomial rings K[x1,---xn] over a field K have
unique factorization; see Exercise Likewise, Z[x1,--,xn] is a unique factorization domain, since Zisa UFD. Let Rbe a
DefinitionA ring is a unique factorization domain, abbreviated UFD, if it is an integral domain such that (1) Every non-zero
non-unit is a product of irreducibles. Kevin James Unique Factorization Domains. lurie Boreico. Thus, any Euclidean domain
isa UFD, by Theorem in Herstein, as presented in class Kevin James. Theorem says that if F is a field then every ideal of F[x]
is principal. If an integral domain has the property that every Unique Factorization Domains. With the help of factorization,
the tools of divisibility are fundamental in attacking the vast majority of the problems in elementary number theory Unique
Factorization DomainsNote.
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