
Degree funtions and integrally losed ideals in dimension twoDegree funtions were introdued by Rees. With an m-primary ideal I of a d-dimensional Noetherian loal domain (R;m), Rees assoiated a funtion dI , theso-alled degree funtion assoiated with I. Rees proved the following formulafor dI : for every non-zero element x of m, one hasdI (x) =Xv d (I; v) v (x)where the sum is over all prime divisors v of R and d (I; v) = 0 for almost every v.The theory was further developed by Rees and Sharp who used it among othersto study a onjeture of Teissier.We examine the e�et of a quadrati transformation of a 2-dimensional regularloal ring (R;m) on the integers d (I; v). This enables us to use the degreefuntions in the theory of omplete ideals in 2-dimensional regular loal rings.Besides the theory of Rees and Sharp, we also use the length formula of Hoskin-Deligne, of whih we give a new, short and elementary proof. Our analysis of thebirational behaviour of the integers d (I; v), allows us to yield partiularly shortproofs of some well-known results onerning omplete ideals in 2-dimensionalregular loal rings, a.o. Zariski's Unique Fatorization Theorem, Zariski's one-to-one Correspondene, Lipman's Multipliity and Reiproity Formula. We alsoprove a riterion for regularity.Moreover, the theory of degree funtions has the advantage of not being restritedto the lass of 2-dimensional regular loal rings, it suÆes that the ring is Cohen-Maaulay. This enables us to extend some results of Noh to a larger lass of loalrings than the lass of 2-dimensional regular loal rings. Finally, we provide someexamples whih give a onrete illustration of the theory.


