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Proposition 1.30. Quotient Rings: Universal Property

Suppose that Risaringand 7 is an ideal of R. The quotient ring is the ring R /I with the canonical
projection = : R — R/I satisfying the following universal perperty:

For any ring S and ring homomorphism f : R — S such that I C ker f, there exists a unique ring
homomorphism f : R/I — S such that f = f o=.
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Moreover, any ring satisfying the universal property is uniquely determined up to ring isomor-
phism.
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